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SERIAL NUMBERS

This manual applies directly to Hewlett-Packard
Model 53288 Universal Counters with serial num-
bers prefixed 2510A.

The manual for a Model 53288 with a serial number
prefix higher than the one listed above will include
a “Manual Changes” supplement which will des-
f?/ cribe what changes, if any, need to be made to
’ the manual to make it match the instrument it
accompanies.

OPTIONS

This manual provides operating and/or performance
testing information for the Mode! 53288 Options listed

below.

Option 010 - High Stability Oven Oscillator
Option 021 - Digital Voltmeter

Option 031 - Channel “C”

Option 050 - Combination of Options 021 and 031
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Model 5328B
Safety Considerations

® SAFETY CONSIDERATIONS
GENERAL

This product and related documentation must be reviewed for familiarization with safety markings and
instructions before operation.

This product is a Safety Class | instrument (provided with a protective earth terminal).

BEFORE APPLYING POWER

Verity that the product is set to match the available line voltage and the correct fuse is installed. Refer
to Section Il, Instailation.

SAFETY EARTH GROUND

An uninterruptible safety earth ground must be provided from the mains power source to the product
input wiring terminals or supplied power cable.

SAFETY SYMBOLS

Instruction manual symbol; the | The WARNING sign denotes a
A product will be marked with this WARNING ' hazard. It calls attention to a
symbol when it is necessary for the procedure, practice, or the like,

user to refer to the instruction which, if not correctly performed or adhered to,
manual. could result in personal injury. Do not proceed
beyond a WARNING sign until the indicated con-
6 Indicates hazardous voltages. ditions are fully understood and met.

. . . The CAUTION sign denotes a
Indicates terminal is connected ;

/—)7 OR L to chassis when such connection CAUTION hazarq. It calls attention .to an

is not apparent. . ~ Operating procedure, practice, or

the like, which, if not correctly performed or

adhered to, could result in damage to or destruc-

N Aiternating current. tion of part or all of the product. Do not proceed

beyond a CAUTION sign until the indicated con-

ditions are fully understood and met.

Direct current.

SAFETY INFORMATION

WARNING l

Any interruption of the protective grounding conductor (inside or outside the instrument) or discon-
necting the protective earth terminal will cause a potential shock hazard that could result in personal
injury. (Grounding one conductor of a two conductor outlet is not sufficient protection.)

Whenever it is likely that the protection has been impaired, the instrument must be made inoperative
and be secured against any unintended operation.

If this instrument is to be energized via an autotransformer (for voltage reduction) make sure the common
terminal is connected to the earthed pole terminal (neutral) of the power source.

Instructions for adjustments while covers are removed and for servicing are for use by service-trained
personnel only. To avoid dangerous electric shock, do not perform such adjustments or servicing unless
qualified to do so.

For continued protection against fire, reptace the line fuse(s) only with 250V fuse(s) of the same current
rating and type (for example, normal blow, time delay}. Do not use repaired fuses or short circuited
fuseholders.

xiii
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Figure 1-1. HP 5328B Universal Counter
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Model 53288
General Information

SECTION |
GENERAL INFORMATION

INTRODUCTION

This manual provides operating information for the standard Hewlett-Packard Model 5328B
Universal Counter. It also provides operating instructions for Model 5328Bs having the following
options —

Option 010 - High-stability Time Base Oscillator (Actually, no special instructions are
required for this Option.)

Option 021 - Digital Voltmeter
Option 031 - Channel “C” (90-1300 MHz frequency range)
Option 050 - Combination of Option 021 and Option 031

1-2. DESCRIPTION

The Model 5328B in its standard configuration (i.e., without options), measures —

[ ]
*
® :
°

frequency

period, period average

time interval, time interval average
frequency ratio

totalization

The Model 5328B’s Specifications are given in Table 7-1.

The Model 5328B’s capabilities can be expanded by adding optional circuits, as described below.

OPTION 010 - High-stability Time Base Oscillator.

OPTION 021 - Digital Voltmeter

OPTION 031 - Channel “C”

OPTION 050 - Provides OPTION 021 (Digital Voltmeter) and OPTION 031 (Channel “C”)

The Model 5328B’s measurement results are presented via a front-panel display that consists of
nine seven-segment LED numeric positions,* plus additional indicators for measurement units
and decimal point position. Additionally, an electrical representation of the output s available at
the Model 5328B’s rear-panel HP-IB connector.

The standard Model 5328B has two independently-controllable input channels (“A” and “B”)
that can be used for frequency or time-interval measurements. Each of these channels has its own
attenuator, trigger slope selector, level control, ac/dc coupling selector, and oscilloscope marker
output; however a front-panel CHK/COM A/SEP switch allows Channe! “B” to be controlled by
Channel “A”’s controls, which makes set-ups easier for some applications.

*NOTE: Depending on the measurement being made, and the setting of the Model 5328B’s controls, the
numeric portion of the display may consist of fewer than nine digits.

1-1
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! Model 53288
/ General Information

The Model 5328B’s rear-panel connectors include a gate output, atime base output, and aninput ‘\)
for an external frequency standard. /

A rear-panel ARM switch allows the Model 5328B to be “armed” by the signal being measured
(ARM switch OFF) or by another input signal (ARM switch ON).

The Model 5328B’s rear panel includes some additional holes, normally filled by plug buttons, to
allow for easy installation (at the factory) of such options as rear-panel input, etc.

NOTE

The Model 53288 is not set up for field-installation (i.e., addition) of
the Options described in this manual.

1-3. INSTRUMENT IDENTIFICATION

Each HP 5328B is identified by a Serial Number as described in paragraph 1-4 below. The contents
of this manual apply to a Model 5328B whose Serial Number Prefix is listed under “SERIAL
NUMBERS” on the title page.

A HP 5328B manufactured after this manual was printed may have a Serial Number Prefix that is
not listed on the title page. This unlisted Serial Number Prefix indicates that the Model 53288 in
question may be different from those described in this manual. The manual for this new Maodel
5328B is accompanied by a “Manual Changes” supplement containing “change” information
that explains how to adapt the manual to the newer Model 5328B.

Fr e

In addition to “change” information, the supplement may contain information for correcting
errors in the manual. To keep this manual as current and accurate as possible, Hewlett-Packard
recommends that you periodically request the latest “Manual Changes” supplement. The
i supplement for this manual is identified with the manual’s Part Number and Print Date, both of
! which appear on the manual’s title page. Complimentary copies of the supplement are available
| from Hewlett-Packard. ‘

o

For information concerning a Serial Number Prefix that is not listed on the title page or in the
“Manual Changes” supplement, contact your nearest Hewlett-Packard office.

1-4. Serial Number

P P .
LA e S e e

Each Model 53288 is identified by a unique serial number having the format —

1234A56789

YT
The five-digit serial suffix number is unique to

each Model 5328B. The number is assigned serially.

oo e, )

“A” indicates that the HP 5328B was made in
the U.S.A.

—————————— The four-digit Serial Prefix number is used to
document changes. Generally, it will apply to
a group of counters that are the same, except .

for their five-digit serial number suffixes.

S bad g

PRI ot

The HP 5328B’s Serial Number is printed on a label attached to its rear panel.
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Model 53288
General Information

1-5. Series Number
Some parts in the HP 53288 may have a “SERIES” number on them.

The SERIES number is similar in function to the prefix portion of the Model 5328B’s Serial
Number. Generally, all parts having the same HP Part Number are the same; parts having the
same Part Number, but different SERIES numbers are similar, but not identical.

1-6. APPLICATIONS

Specific applications information for the Model 53288 is provided in Section 3 of this manual. The
general applications of the Model 5328B are described below. The standard Model 5328B can
directly count (or measure the period of) signals in the range from dc to 100 MHz. Its high
sensitivity, and signal conditioning circuits (which include attenuators, and trigger selection
controls) allow measurements to be made on almost any signal in its frequency range. The Model
5328B’s “arming”’ input for a measurement can be selected by arear-panel switch; this selectable
“arming” capability is useful-in applications such as measurements of burst frequency or pulse
amplitude.

The standard Model 5328B’s single-shot resolution of 10 nS allows the counter to be used in such
applications as —

¢ timing mechanical and/or electromechanical devices (such as relays)

o time-of-flight (ballistics) measurements

e sonar ranging

¢ radio ranging

e navigation
The Model 5328B’s standard “A”-and-“B”-Channel Input Module provides resolution to 10 nS
and HP-1B (Hewlett-Packard Interface Bus) programming capability; this is useful in such
measurement applications as —

¢ computer/peripheral timing

¢ logic timing

* radar ranging

» optical ranging.
Using time interval averaging, the Model 5328B can measure time intervals as short 100 pS with a
resolution to 10 pS. Uses for this capability include measurements of —

¢ cable length

¢ phase

¢ logic timing

 integrated circuit propagation delay

The optional integrating Digital Voltmeter (Option 021 or part of Option 050) measures trigger
levels (this is critical in most time-interval measurements) and external voltages.

com
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Model 53288
General Information

The optional 90-1300 MHz “C”-Channel (Option 031 or part of Option 050) allows a higher range O
of frequencies to be counted by the Model 5328B. Signals applied to the “C”-Channel input are
pre-scaled (i.e. divided) by *'4”,

Full bandwidth, sensitivity, and signal conditioning of the “A”” and “B” and (optional) “C” inputs
are provided for ratio, totalizing, or scaling measurements,

The Model 5328B’s HP-IB interface (standard) can output measurement data and can be
controlled (i.e, be fully programmed) via the Hewlett-Packard Interface Bus (HP-IB). The Model
5328B is interfaced to HP-IB-compatible instruments, calculators, or computers simply by

connecting it with an HP-1B cable. The HP-IB capability allows complete “hands-off” operation
for the most-involved systems applications.

1-7. SPECIFICATIONS
Specifications for the Model 5328B, and the Options listed below, are listed in Table 1-1.

Option 010 Option 021 Option 031 Option 050

R

T i St

iz
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General Information

Table 1-1. Model 5328B Specifications

INPUT CHARACTERISTICS
(Channel A and B)
Range:
DC Coupled: 0 to 100 MHz
AC Coupled: 20 Hz to 100 MHz
AC Coupled (50Q): 200 kHz to 100 MHz
Common A: 0 to 10 MHz
Sensitivity (x 1):
0 to 40 MHz Sine wave: 25 mV rms
40 MHz to 100 MHz Sine wave: 50 mV rms
5 ns Pulse: 140 mV p-p
Dynamic Range (x 1):
0to 40 MHz: 71mVto 3V p-p
40 MHz to 100 MHz: 141 mV to 1.5V p-p
Signal Operating Range (x 1, DC): +2.5V DC
Trigger Level Range (x 1):
Preset: 0V NOMINAL
Adjustable: £25V
Useable Range: 20% to 80% of Signal Amplitude
Coupling: AC or DC, Switchable
Impedance:
Separate: 1 MQ NOMINAL shunted with <100 pF, or 500
NOMINAL, switchable
Common: 500 k2 NOMINAL, shunted with <150 pF, or 50Q
NOMINAL, switchable
Attenuators (NOMINAL): x 1, x 10, Switchable
Slope: Independent + or - Slope, Switchable
Channel Input: Separate, Common A or Check
Damage Level:
1M, x 1, DC Coupled:

DCto50kHz ............. 250 V rms
50 kHzto 25MHz ......... 1.25 x 107 V rms/Freq
25MHz to 100 MHz ....... 5V rms

1 MQ, x 10, DC Coupled:
DCto500kHz ............ 250 V rms
0.5t025MHz ............. 1.25 x 108 V rms/Freq
25t0 100 MHz ............. 5V.rms

AC Coupled:
DCto20Hz ............... 200 V (Peak AC + DC)
20Hzto 1000 MHz ......... Same as DC coupled.

50(} Position:
DCto100MHz ............ SVrms

CROSS TALK

Measurements made above 20 MHz with input signals applied
to both channels may be affected by cross talk. During dual
channel measurements, input signals with similar amplitudes
greater than 75mV (nominal) are recommended for both
channels.

FREQUENCY A MEASUREMENT
Range: 0 to 100 MHz, Direct Count
LSD** Displayed: 1 MHz to 0.1 Hz in decade steps
Resolution: Same as LSD**
Accuracy: * Resolution, * Time Base Error x freq

PERIOD A MEASUREMENT

Range: 100 nsto 1x107s
LSD** Displayed: 10 ns to 0.1 s in decade steps

A Resolution: + LSD** + Trigger Error**
% Accuracy: + Resolution, + Time Base Error x Period

PERIOD AVERAGE A MEASUREMENT
Range: 100 nsto 1x107 s
LSD** Displayed:

10 ns
Number of Periods Averaged
Resolution:
Trigger Error**
+1SD

Number of Periods Averaged

Accuracy: *+ Resolution, + Time Base Error x Period

TIME INTERVAL A'TO B MEASUREMENTS
Range: 10 nsto 1% 107 s
Minimum Pulse Width: 10 ns
LSD** Displayed: 10 ns to 0.1 s in decade steps
Resolution: + LSD** * Trigger Error** + Trigger Level Timing
Error**
Accuracy: *+ Resolution, * Time Base Error x T.1.

TIME INTERVAL AVERAGE A TO B MEASUREMENTS
No more than one STOP pulse allowed for each START pulse,
otherwise measurement scaling will occur.
Range: 0.1nsto 1s
LSD** Displayed:

10 ns
v/ Number of intervals Averaged

Resolution:
Trigger Error**
+ LSD** +/ Number of Intervals Averaged
+Trigger Level Error**
+10 ps
Accuracy: * Resolution, * 2 ns * Time Base Error x T.1.
Minimum Pulse Width: 10 ns
Minimum Dead Time: 40 ns (10 MHz maximum repetition rate)

e

RATIO MEASUREMENTS
Note — The ratio of the frequency at B (or C for C/A Functionwhen
Option 031 is installed) to the frequency at A is measured for N
counts of A, where N is selected by the resolution switch (N=1to
1 X 107 in decade steps).

Range: A: 0to 10 MHz,
B: 0to 100 MHz
C: 90 MHz to 1300 MHz (Option 031)

LSD** Displayed:

1 partin—=x N'(or = x N
partin A {or A )
Resolution: *+ LSD
Accuracy: * Resolution, + Trigger Error** of A x Frequency of
BorC)(N>1)
(For N =1, add * 12 ns x Frequency of B {or C)

1-5
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General Information

Table 1-1. Model 5328B Specifications (Continued)

TOTALIZING AND SCALING MEASUREMENTS
Start A: Totalizes A/N, where A is the number of events on input
A and N is the scaling factor as selected on the resolution switch
(N = 1to 1x 107 in decade steps). The scaled output (A/N) is
available at the rear panel time base output. For N > 1.

Range:
N=1
N=>1

0 to 100 MHz
0 to 10 MHz

* Specifications describe the instrument’s warranted perform-
ance. Supplemental characteristics are intended to provide
information useful in applying the instrument by giving
TYPICAL or NOMINAL but nonwarranted performance para-
meters.

** See notes/definitions section for further information.

GENERAL

Display: 8 digit LED display (Standard)

9 digit LED display (Option 031)

Blanking: Suppresses leading zeros.

Storage: Holds reading between measurements but can be
overriden by rear panel switch.

Sample Rate: Variable from less than 2 ms between measure-
ments to infinity (hold).

Gate Time: For frequency measurements, gate timeis the recip-
rocal of the selected resolution (for Option 031, frequency C,
the gate time is four times the reciprocal of resolution).

Gate Time Range: 1 us to 10s (4 us to 40 s for Option 031, fre-
quency C). Minimum signal burst measureable is 8 us.

Gate Output: Rear Panel output, TTLlevels. High when counter
gate is open.

Check Signal: Place function switch in Freq. A and input
section in check (CHK) — counter displays 100 MHz + 1 count.

Time Base Output: Rear panel output, TTL levels.

Time Base (Standard):

Frequency: 10 MHz

“S==Aging Rate: <3 x 10-7/month :
Temperature: <2.5 x 10-6, 0 to 50°C, ref. to 25°C.
Line Voltage: <1 x 10-7 for 10% change

Ext Freq Std Input: Input: 30 kHz to 10 MHz signal of amplitude
>1.0V rms into 1k Maximum Input; 5V p-p. Input other than
10 MHz will give scaled readings. External frequency standard
must be 10 MHz for Period Average, Time Interval Average,
Period (N = 1) and Time Interval (N =1).

Trigger Lights: Light is on when input is above trigger level; off
when input is below trigger level; blinking when channel is
triggering. Operates over frequencies from 0 to 100 MHz. .

Marker Outputs: Channel A and B Schmitt trigger outputs avail-
able on front panel. NOMINALLY 0 mV to +300 mV levels
into 5000; <20 ns delay; outputs protected to £5 V DC.

Arm: Rear Panel Switch turns arming ON or OFF. With arming
ON, the measurement is armed by an input other than the
input involved in the measurement. The following are armed
byan eventatB: FreqA,Period A, Period Avg A, FreqC,DVM
and Ratio C/A. The following are armed by an eventat C: T.1.
A—B; T.l. Avg A—B; and Ratio B/A.

HP-IB INTERFACE

HP-1B interface provides both digital output of measurement

data (“talker”), as well as remote control inputs {“listener”), on
the HP-1B.

¢

Programmable Functions: Function, resolution, sample rate
{maximum or manual control), arming, display modes, mea-
surement modes, output mode, and reset commands. Trigger
level, trigger slope, input impedance, coupling, separate/
common/check, invert A and B. Trigger level is program-
mable in 10 mV steps in x 1; 100 mV in x 10. Trigger level
accuracy under remote control in x 1; = 35 mV.

HP-1B Commands: Unlisten, untalk, local lockout, device clear,
serial poll enable, serial poll disable, go to local, selected
device clear, and group execute trigger.

Service Request (SRQ): If enabled, indicates end of measurement.

Maximum Data Output Rate: 500 readings per second.

Operating Temperature: 0° to 50°C.

Power Requirements: 100/120/220/240 V rms, +5%, -10% (Switch
selectable); 48-66 Hz; 150 VA Max.

Accessories Furnished: Power cord

Weight: Net 8.5 kg (18 Ib., 12 oz.)
Shipping 11.2 kg (24 Ib., 12 0z.)

TIME BASE OPTION

OPTION 010 — High Stability Time Base (Oven)
Frequency: 10 MHz
Aging Rate: <5 x 10-10/day after 24 hour warm up
Short Term: <1 x 10-10 rms for 1 s averaging time
Temperature: <7 x 10-9 0° to 50°C
Line Voltage: <5 x 10-9 for 10% variation
Warm Up: <5 x 10-9 in 20 minutes

DIGITAL VOLTMETER OPTION

Trigger levels of input channels A and B and external voltages
may be measured with DVM Option 021.

OPTION 021 — High Performance Digital Voltmeter***
Ranges: 10, £100, £1000 V DC and autoranging
Full Range Display Resolution (1 sec. Meas. Time):

+ 1000.00 V DC
+125.000 V DC
+12.5000 V DC
Sensitivity:
10 uV for measurement time of 10 s (N = 107)
100 uV for measurement time of 1s (N = 106)
1 mV for measurement time of 100 ms (N = 105)
10 mV for measurement time of 10 ms (N = 104)
100mV for measurement time of 1 ms (N = 103)

Accuracy (20 Min. Warm Up):  + 0.03% of reading, +0.004% of
range. For 1000 V range: * 0.087% of reading, +0.004% of
range.

Temperature Coefficient: + 0.002% of reading/°C, +0.001% of
range/°C.

Response Time (Filter Off, Step Input): 10 ms

Input: 10 MQ NOMINAL, floating pair

Maximum Input:

A High to Low: * 1100 V all ranges
Low to Chassis Ground: * 500 V
Normal Mode Rejection Ratio: >80 dB at 50 Hz or greater, with
filter on.
Effective Common Mode Rejection Ration (1kQ) Unbalance):
DC: >120 dB
AC: >120 dB for multiples of 50/60 Hz with filter on
Trigger Level Display (x 1):
Resolution: 1 mV :
Accuracy: 4% of reading + 25 mv (NOMINAL)
Note — Readings are automatically multiplied by attenuator
setting.

N
Xy
\
i

4

**+ Performance: 60 days at 23°C + 5°C and R.H. <80%.

‘/
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General Information

Table 1-1. Model 5328B Specifications (Continued)

C CHANNEL OPTION

OPTION 031 — 1300 MHz C Channel
INPUT CHARACTERISTICS
Sensitivity: 20 mV rms
Coupling: AC
Trigger Level: 0 V NOMINAL, Fixed
Impedance: 5002 NOMINAL
Maximum Input: 5V rms, £ 5V DC
Input Protection: Fused input
Attenuator: AGC and variable attenuator for optimum noise
suppression on signals to 5 V rms.
FREQUENCY C MEASUREMENT
Range: 90 to 1300 MHz, prescaled by 4
LSD** Displayed: 1 MHz to 0.1 Hz in decade steps
Resolution: Same as LSD**
Accuracy: * Resolution * Time Base Error x Frequency
GENERAL
Probe Power: Power to operate 10855A or HP active probe is
available on the front panel. :

NOTES/DEFINITIONS
Trigger Error:
Trigger Error = 1.4 Veztea?

Input Voltage Slew Rate at Trigger Point
Where e =Effective rms noise of counter’s input channel
(300 uV TYPICAL)

en =rms noise voltage of input signal for a 100 MHz
bandwidth

Note — The above assumes that both start and stop signal slew
rates are the same.

Trigger Level and Trigger Point (x 1):

1/2 Hvsteresis Band

1/2 Hysteresis Band

Trig

Actual Trigger
Point (+ Slope:

ger Level

Reading

Actual Trigger

7 ;_A_‘.g Lé‘.‘\Poim 1-Stope:

Dt = Trigger Level Timing Error

Trigger Level Timing Error (x 1): Trigger Level
Timing Error as it applies to Time Interval measurements:

+ 1/2 Hysterisis Band

- |[input slew rate at START trigger point|

+ 1/2 Hysterisis Band

B [Input slew rate at STOP trigger point|

Time Interval Averaging:

Time Interval Averaging is a statistical process. Resolution is
calculated for a 2 Sigma (g) confidence level.

Dimensions:

NOTE

DIMENSIONS ARE IN
MILLIMETERS
{AND INCHES)}

HANDLES ARE
REMOVABLE

390 TOP

ro— 460 (134/8)—01

—

470
(18-1:2)

422
16-5/8)

83 “—422 (16-5: B)—‘.'

G312

[ =

=

e oo, —

(171 4
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1-8. OPTIONS

The options available for the Model 5328B, are listed in Table 1-2, below.

o If the Option is ordered at the time the Model 5328B is ordered, it will be installed at the factory,
4 and the instrument will be ready for operation when received.

‘ To order any of the options listed in Table 1-2 for field installation in a Model 5328B that has

Table 1-2.  Options

’ already been shipped, order by the HP Part Number (given in the table’s right-hand column).
| | |

Option 010 Table 1-2a
Option 021 Table 1-2b
Option 031 Table 1-2¢ -
Option 050 Table 1-2d

Option 010 Page 8-20

Option 021 Page 8-110

Option 031 Page 8-124

Option 050 Combine Option 021 and 031 procecdures.

Opt. No. Description HP Part Number
010 High-stability Time Base Aging rate: 5 X 10-10 day See Note at
bottom of table
' 021 High-performance Digital Voltmeter See Note at
! Floating high-accuracy Digital Voitmeter for trigger bottom of table
level and external dc voltage measurements. -
' 031 Channel C See Note at
- Frequency measurements to 1300 MHz; 20 mV bottom of table
sensitivity (prescaled by 4)
050 Combination of Option 021 See Note at
(High-performance Digital Voltmeter) and Option bottom of table
031 (Channel “C”), which are described above, and
elsewhere throughout this manuai
ik 907 Front Handle Kit 5061-0088
4},{ 908 | Rack Flange Kit (for instruments without handies) 5061-9674
’ 909 Rack and Handle Kit 5061-0075
NOTE

To order parts for field installation of options, refer to the following tables:

The following is a list of procedures for field installation of each option and where
the procedures are in the manual:

uetronics.com-. .




Table 1-2a.

Model 53288
General Information

Option 010 Field Installation Parts
Refference HP Part Number Description Qty.
Designator
A3 05328-60018 Bd Ay-Oven Osc. Option 010 1
A3A1 10811-60111 Quartz Oscillator 10 MHz 1
0380-0640 Standoff-Threaded Nylon 1
H34 0570-0111 Screw, 6-32 Nylon Mach 1
H40 2360-0113 Screw, 6-32 SS Mach 3
H49 3050-0003 Washer, #6 Flat Fiber 2
Table 1-2b. Option 021 Field Installation Parts
Reference L
Designator HP Part Number Description Qty.
A5 05328-60012 Bd Ay-PS Autorange 1
A6 05328-60013 Bd Ay-Buffer Amplifier -1
A7 05328-60014 Bd Ay-Voltage/Frequency Converter 1
A17 05328-60015 Bd Ay-DVM Front Panel Switch 1
J210/J4211 1510-0091 Binding Post/Banana Plug Connector 2
J210A/J211A 2950-0144 Nut-Hex 3/8-32 2
J210B/J211B 2420-0001 Nut-Hex 6-32 W/Lockwasher 2
A6MP3/A6MP4 0370-2486 Pushbutton-Jade Gray 2
MP18 [ 05328-20227 Front Panel-DVM 1
H59 2360-0476 Screw, Mach 6-32 .188 in Lg 8
(to secure front panel)
Table 1-2c.  Option 031 Field Installation Parts
Refference HP Part Number Description Qty.
Designator
A8 05328-60025 Bd Ay-1.3 GHz 1
J310 05305-60205 Connector Assembly-BNC 1
J310F1 2110-0301 - | Fuse, .125 Amp 1
J311 05328-60813 | Cable Ay-Probe Power 2:532%- 60113 1
J311A 2950-0001 Nut, Hex 3/8-32 1
H23 0370-1005 Knob-Base-PTR 3/8 JGK 1
MP19 05328-20228 Front Panel, C-Channet 1
H59 2360-0476 Screw-Mach 6-32, .188 In Lg 8
(to secure Front Panel)
A1U37 1818-2274 ROM, C-Channel Option 1
Replaces Standard A1U37 ROM
Table 1-2d. Option 050 Field Installation Parts
Reference -
Designator HP Part Number Description Qty.
MP20 05328-20229 Front Panel, Option 050 1
Option 021 All Parts listed in Table 1-2b,
EXCEPT: MP18, Option 021 Front Panel.
Option 031 All Parts listed in Table 1-2c,
EXCEPT: MP19, Option 031 Front Panel.
H59, 6-32 Machine Screws for securing the Front Panel.
(A set of 8 are already included in Option 021 parts.)
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1-9. ACCESSORIES AVAILABLE

Table 1-3 lists accessories available.
1. The test leads listed in Table 7-3 are used with the (optional) Digital Voltmeter.
2. The coaxial cable listed is used with input “A”, “B", or (optional) “C”.

3. The Rack Flange Kit is used to install the Model 5328B in a rack mount cabinet.

Table 1-3. Accessories Available

Description HP Part Number
HP Interface Bus Interconnect Cable
Length: 1 m (3.3 feet) 10833A
2 m (6.6 feet) 108338
4 m (13.2 feet) 10833C
0.5 m (1.6 feet) - 10833D
Front Handle Kit* 5061-0088
Rack Flange Kit* 5061-0074
(for instrument without handles)
Rack and Handle Kit* 5061-0075
Test Leads 11002A

Dual banana plug to alligator clips
Length: 150 cm (60 inches)

Test Leads 11003A
Dual banana plug to pencil probe and alligator clips
Length: 150 cm (60 inches)

Cable, coaxial, 50-ohms 10503A
Terminated at each end with UG-88C/U
BNC Male
Length: 120 cm (48 inches)

*|nstallation instructions included with kit

1-10.  RECOMMENDED TEST EQUIPMENT

Equipment recommended for testing and/or servicing the Model 53288 is listed in Table 7-4.
Unless otherwise indicated, all equipment listed is made Hewlett-Packard. If the recommended
equipment is not available, other equipment may be used, provided it meets the required
characteristics.

Table 1-4. Recommended Test Equipment

. \ Recommend
Instrument Type Required Characteristic Instrum:nted

VHF Signal Generator | Freq Range: | HP8640A/B

500 kHz to 512 MHz
Synthesized Signal Freq Range: HP 8550A/C with s
Generator 1MHz to 1300 MHz Option 100
Sweep Oscillator Freq Range: HP 8620C with il

0.01 GHz to 1.4 GHz HP 86222A

o




Table 1-4. Recommended Test Equipment (continued)

5328B
General Information

Instrument Type Required Characteristic Recommended
Instrument
RF Plug-in HP 866028
Power/Meter/Sensor Range: -20 dBm to + 20 dBm HP 436A and
HP 8481A
Test Oscillator Freq Range: HP 654A e
10 Hz to 10 MHz
Amplitude: 5V p-p
Termination, 50 ohms 1% HP 10700C
Feed-through o
(Two required)
Function Generator Freq Range: HP 3312A
0.01 Hz to 13 MHz
Adapter, BNC “T7 (m) (f) () 1250-0781
Adapter, Type “N” N (m) to BNC (f) 1250-0780
(Two required)
Adapter, Type “N” N (m) to BNC (m) 1250-0082
Power Splitter Freq Range: dc to 18 GHz HP 11667A
Attenuator 10 dB HP 8491A
(Option 010)
DC Standard Range (¥) Resolution Accuracy Fluke 343A
0-10V 100 puV <100 pV
10-100V 1T mV <1 mV
100-1000V 1V 10 mV
Calculator HP-1B Compatible HP 9825A* '
HP-1B Calculator Connects HP 9825A to HP-IB HP 98034A*
Interface
Oscilloscope Bandwidth: 50 MHz HP 1725A s
Sensitivity: 50 mV/major div
Digital Voltmeter 10V Range 0.01% Accuracy, plus HP 3468B
ohmmeter range to 1 Mohm
Logic Clip >0.4 X Supply voltage = Logic High HP 548A
DC Power Supply 0-10V Stable to £ 1T mV HP 6214B ils
RMS Voltmeter RMS AC Voltage 0-10V Range HP 3400A
Logic Probe TTL Compatible HP 10525T
Logic Pulser TTL Compatible HP 10526T
Pulse Generator 0.5 Hz to 25 MHz at 1V HP 8008A 1
Signature Analyzer TTL Compatible HP 5005B
*HP 9825A should have —
HP 98213A General Extended 1/0O ROM or
HP 98214A Plotter-General-Extended 1/O ROM or
HP 98216A Plotter-General-Extended 170 ROM




1

Model 53288
Installation

@ SECTION Ui
INSTALLATION

2-1. INTRODUCTION

This section provides installation instructions for the HP Model 5328B Universal Counter. It also
includes information about initial inspection and damage claims, preparation for use, packaging,
storage, and shipment.

2-2. SAFETY CONSIDERATIONS

The warnings and cautions below must be followed for your protection and to avoid damage to

equipment.

BE SURE ALL ELECTRICALLY OPERATED EQUIPMENT YOU USE IS
PROPERLY GROUNDED.

SRS 4
3 CAUTION |
Be sure to turn electrical power off whenever you are connecting or
disconnecting test equipment, installing or removing parts, etc.

A

2-3. INITIAL INSPECTION

Inspect the shipping container for damage. If the shipping container or cushioning material is
damaged, it should be kept until the contents of the shipment have been checked for
completeness and the counter has been checked mechanically and electrically.

The contents of the shipment should be as shown in Figure 1-1. Procedures for checking
electrical performance are given in Section 4 of this manual.

If the contents are incomplete, if there is mechanical damage or defect, or if the Model 53288 fails
its performance test (see Section 4 of this manual), notify the nearest Hewlett-Packard office.

If the shipping container is damaged, or the cushioning material shows signs of stress, notify the
carrier as well as the Hewlett-Packard office. Keep the shipping materials for the carrier’s
inspection. The HP office will arrange for repair or replacement at HP’s option without waiting
for a claim settlement.

2-4. PREPARATION FOR USE

4
4
$ CAUTION |
PAAAAAAAAAAAA
- >

e To prevent damage to the HP 5328B, make the line voltage selection before
connecting it to line power.

A

@ o Also, be sure the line power cord is connected to a line power socket that is
provided with a protective ground contact.

« Be sure the correct-value line fuse is installed for the line voltage to be used.
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2-5. Power Requirements
The Model 5328B can be operated on single-phase 100V, 120V, 220V, or 240V ac power; these
are “‘nominal” voltages, actual line voltages may vary from -10% to +5% from these values.
A chart indicating these voltages, the voltage limits, and the appropriate fuse to use is presented
in Table 2-1.

[ The Model 5328B requires 150VA (maximum).

P The power line frequency must be in the range from 48 to 66 Hz.

i Table 2-1. Line Fuses

Line Voltage Line Fuse
(Nominal and Range) Rating HP Part Number
: 100V 2.0A 2110-0002
! 90V to 105V 250V
B 120V Fast-
» 108V to 126V blow
i 220V 1.0A 2110-0001
| 198V to 231V 250V
3 ! 240V Fast-
‘ 216V to 252V blow

| | A 2-6. Line Voltage and Fuse Selection
To avoid damage to the Model 53288,
1. Its rear-panel line voltage selector switches must be set to the positions corresponding to

the nominal line voltage being used (i.e., “100V”, “120V”, “220V”’, or “240V”). The switch
settings are illustrated near the switches at the left-hand side of the rear panel.

2. Aline fuse of the correct rating must be installed. The line fuse values for the Model 5328B’s

operating voltage ranges are listed near the line fuse holder on the Model 5328B’s rear
panel, and in Table 2-7 in this manual section.

To configure the Model 53288 for operation from a specific nominal line voltage
a. Disconnect the ac power cable.
b. Set the rear-panel line selector switches as required.

c. Install the appropriate (1.0-amp or 2.0-amp) fuse.

d. Reconnect the ac power cable.

1 22
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@ 2-7. Power Cable

WARNING

TO PROTECT OPERATING AND SERVICING PERSONNEL, THE
MODEL 5328B 1S EQUIPPED WITH A THREE-PIN POWER RECEP-
TACLE. THE CENTER PIN OF THE RECEPTACLE CONNECTS THE
INSTRUMENT’S CHASSIS AND PANELS TO EARTH GROUND WHEN
USED WITH A PROPERLY WIRED THREE-CONDUCTOR OUTLET
AND POWER CABLE. IMPROPERLY GROUNDED EQUIPMENT CAN
RESULT IN HAZARDOUS POTENTIALS BETWEEN UNITS.

To accommodate to the different power receptacles used throughout the world, the Model
5328B is supplied with a power cord appropriate for the destination country. The power cords
avaliable are shown in Figure 2-1.

2-3
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Figure 2-1. Power Cables Available

CABLE
*
PLUG TYPE CABLE HP ¢ PLUG DESCRIPTION LENGTH CABLE FOR USE IN COUNTRY
PART NO. D COLOR
(INCHES)
250V 8120-1351 0 Straight **BS1363A 90 Mint Gray United Kingdom,
8120-1703 6 90° 90 Mint Gray Cyprus, Nigeria
e Rhodesia, Singapore
Lt N
a g
250V 8120-1369 0 |Straight **NZS55198/ASC112 79 Gray Austrailia,
‘ 8120-0696 4 90° 87 Gray New Zealand
250V 8120-1689 7 Straight **CEE7-Y11 79 Mint Gray | East and West Europe,
L 8120-1692 2 90° 79 Mint Gray Saudi Arabia,
Egypt, So Africa,
India (Unpolarized
= in many nations)
125V 8120-1348 5 Straight **NEMAGS5-15P 80 Black United States,
8120-1398 5 90° 80 Black Canada, Japan
8120-1754 7 Straight **NEMAS5-15P 36 Black (100V or 200V),
8120-1378 1 Straight **NEMAS5-15P 80 Jade Gray | Mexico, Philippines,
8120-1521 6 90° 80 jade Gray Taiwan
8120-1676 2 Straight **NEMAS5-15P 30 Jade Gray
250V 8120-2104 3 Straight **SEV1011 79 Gray Switzerland
1959-24507
€
250V 8120-0698 6 Straight **NEMAG6-15P United States,
l Canada
220V 8120-2956 2 Straight **DHCK 107 79 Gray Denmark
‘ 8120-2957 3 9%0° 79 Gray )
*CD = Check Digit (refer to Section VI).
**Part number shown for plug is industry identifier for plug only. Number shown for cable is HP Part Number for
complete cable including plug.
E = Earth Ground L =Lline N = Neutral

-4 .
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: @ 2-8. Interconnections
The Mode} 5328B’s power cable requirements are described above.

2-9. BNC CONNECTORS

Except for its rear-panel HP-IB connection (use of which is not required for basic operations of
the counter) all signal connections to the Model 5328B are made via standard BNC connectors.
Hewlett-Packard offers a variety of cables and adapters that can be used with the Model 5328B’s
BNC connectors; refer to a current HP catalog or to your local Hewlett-Packard Sales and Service
Office for additional information. A listing of the Model 5328B’s BNC connectors is provided in

Table 2-2.
‘ Table 2-2. Model 53288 Mating Connectors
1 Connector Indus.t o HP Part Number Alternate Source
: Identification
Channel “A” BNC, male 1250-0118 Bendix 30384-1
INPUT (A12)2)
Channel “A” BNC, female 1250-1163 none
MARKER OUTPUT
(A19)2)
Channel “B” BNC, male 1250-0118 Bendix 30384-1
) O INPUT (A12)3)
’ Channel BNC, female 1250-1163 none
MARKER OUTPUT
(A19)4)
Channel “C” BNC, female 1250-0186 Specialty Connector Co
INPUT (J311) 28JR129-1
Digital Voltmeter Banana, female| 1510-0091 none
“High” INPUT (J210)
Digital Voltmeter Banana, female{ 1510-0091 none
“Low” INPUT (J211)
Inhibit Open Collector | BNC, female 1250-0083 none
(rear) §1
Gate Out (rear) (J1) BNC, female 1250-0083 none
TB Out (rear) (J3) BNC, female 1250-0083 none
OSC EXT (rear) (J4) BNC, female 1250-0083 none
HP-1B Connector Microribbon, 1251-3283 none
(rear) (A15)6) female

Y
i
!
t
|

www.valuetronics.com




Model 53288
Installation

2-10. HP-I1B (HEWLETT-PACKARD INTERFACE BUS)

A standard feature of the Model 5328B is its capability to be connected to other units via the
; Hewlett-Packard Interface Bus (HP-1B).*

0 Via the HP-1B the Model 5328B can “TALK ONLY”, sending data to some other device (suchasa
- printer); or it can be “ADDRESSABLE”, receiving commands from a device connected to itasa
P “controller”. (A typical “controller” is an HP Calculator, such as the Model 9826.)

¢ The HP-IB cable connectors include locking screws to lock them together. When you have
‘ connected each cable to its mating connector, beginning with the connector on the Model
{1: 53288, tighten the locking screws; this will keep the cables from accidentally coming loose.

NOTE

On HP-1B cables — black screws have metric threads, silver screws
have English threads. The connection at the Model 5328B requires
metric threads. Do not try to mate black and silver locking screws.

AAAAAAAAAANA
$ CAUTION |
To prevent possible damage to the Model 5328B, be sure you turnthe

line power off before connecting or disconnecting any cable
(especially the HP-IB cable).

A

Y VYV VYV VYV,

it $ CAUTION |
|

WAAY

A AAAAAAAAAAAN
) 200000000000 ¢

Be sure to unlock cable connectors before you try to separate a cable
i from its mating connector. Failure to do so can cause you tosstrain the
cable, damaging it internally; it can also cause you to damage the
connectors.

‘ HP-IB cables are available as listed in Table 2-3 below. For more information about HP-1B, refer to
i the current Hewlett-Packard catalog or contact your local HP Sales and Service Office.

2 Table 2-3. HP-IB Cables Available

b Hewlett-Packard
jv Cable Length Product Number
o
im
li | 2m
}' (6.6 ft) . HP108338
1;.:‘ 4m
N (13.2 ) HP10833C

‘ 0.5 m

(1.6 ft) HP10833D

*HP-IB is Hewlett-Packard’s implementation of IEEE standard 488-1978 and 1EC 625-1.

com @O @ @ @O @@
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2-11. Operating Environment

While it is operating, the Model 5328B’s environmental conditions should be limited as follows —
Temperature .............. 0°C to 50°C, (32 F to 122 F)

The maximum and minimum temperatures are also listed as part of the Model 5328B’s Specifi-
cations in Table 7-1. If these limits are exceeded at the installation site, auxiliary cooling or heating
should be used to keep the environment within allowable limits. A one-inch space should be
kept clear above the Model 53288 in order to allow for the circulation of cooling air. Also, you
should be sure to keep clear the fan intake at the rear of the instrument.

2-12. INSTALLATION INSTRUCTIONS
The Model 5328B can be installed for use in any of several ways —

* It can be operated on a bench, individually, or as part of a “system” of instruments that are
connected and operated via HP-1B. Additional information is provided below.

* It can be installed and operated in a rack, individually or as part of a “system”. Additional
information is provided below.

* It can be installed in a Transit Case for additional protection during transit. Additional :
information is provided below. {‘

2-13. Bench Operation

The Model 5328B’s cabinet has plastic feet and fold-away tilt stands for convenience in bench i
operation. The tilt stands allow the instrument to be tilted for easier use of its front-panel controls 1

oo :
and indicators. ¢

2-14. Rack Mounting

The standard Model 53288 is ready for bench operation as shipped from the factory. To mount
the Model 5328B in a rack, itis necessary to order and install the rack flange kit listed in Table 1-2. f’

A

$ CAUTION |

AAAAAAAAAAAAN

Ambient temperature in the rack during operation of the Model :
53288 should not exceed 50°C (122 F). Be sure that the Model 53288B’s f
position in the rack allows sufficient air circulation and that nearby ¢
equipment does not discharge hot air directly onto the instrument.

2-15. Transit Cases

Hewlett-Packard offers Transit Cases that can be used to protect an individual instrument that is
often transported. Some Transit Case versions are large enough that they allow groups of
instruments (i.e., “systems”) to be protected as they are transported, without having to ;
disconnect the system connections during transit. For additional information about HP’s transit 3
cases and their possible use with the Model 5328B, contact your local Hewlett-Packard Sales and
Service Office.
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2-16.  MODIFICATIONS

Field-installation of any of the Model 53288 Options listed below is possible. If you want to have
any one or more of the Options listed below added to a Model 53288 that was originally ordered
(and shipped) without it, contact your local Hewlett-Packard Sales and Service Office.

 Option 010 - High-stability Oscillator

» Option 021 - Digital Voltmeter

e Option 031 - 90 MHz to 1300 MHz “C” Channel

e Option 050 - combination of Option 021 and Option 031, described above.

2-17. STORAGE AND SHIPMENT
2-18. Environment

The HP 53288 Universal Counter can be stored or shipped in environments within the following
limits —

Maximum Temperature ................ +75°C (167°F)
Minimum Temperature ................ -40°C (-40°F)
Altitude (unpressurized) .......... 7,6 km (25,000 feet)

The Model 5328B should also be protected from temperature extremes which could cause
condensation inside it.

2-19. Packaging

Tagging for Service. If the Model 53288 is being returned to Hewlett-Packard for service, please
complete one of the blue repair tags located at the end of this section and attach it to the unit.

Original Packaging. Containers and materials identical to those used in factory packaging are
available through Hewlett-Packard offices. If the Model 5328B is being returned to HP for
servicing, attach a tag indicating the type of service required, return address, model number, and
full serial number. Also mark the container “FRAGILE” to ensure careful handling. In any
correspondence, refer to the unit by Mode! Number and full Serial Number.

Other Packaging. The following general instructions should be used for re-packing with
commercially available materials.

a. Wrap the Model 53288 in heavy paper or plastic. (If shippingto a Hewlett-Packard office or
service center, attach a tag indicating the type of service required, return address, model
number, and full serial number.)

b. Use a strong shipping container. A double-wall carton made of 350-pound test material is
adequate.

c. Use alayer of shock-absorbing material 75 to 100 mm (3to 4 inches) thick around all sides of
the Model 5328B to provide firm cushioning and prevent movement inside the container.
Protect the front panel with cardboard.

d. Seal the shipping container securely.
e. Mark the shipping container “FRAGILE” to ensure careful handling.

f. In any correspondence, refer to the unit by Model Number and full Serial Number.

2-20. Storage

If the Model 5328B is to be stored for an extended period of time, it should be enclosed in aclean,
dry, sealed container. See specifications in Section 1 for storage environment limitations.

)
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() SECTION 1II

OPERATION
(APPLICATIONS AND PROGRAMMING)

3-1. BASIC COUNTER OPERATION
The HP Model 5328B Universal Counter can make the following measurements —

¢ Frequency

* Period

* Frequency Ratio
¢ Time Interval

* Totalization or Scaling
Procedures for making each of these measurements are provided later in this manual section.

The Model 53288 includes provision for remote control via the Hewlett-Packard Interface Bus
(HP-IB). Instructions for this are also provided later in this manual section.

The Model 5328B’s front-panel controls, connectors and indicators, including those for the
optional Digital Voltmeter and the optional C Channel, are illustrated in Figure 3-1. Descriptions
Q \;’ of the controls are necessarily shortened in this figure; more-detailed descriptions of these
N controls are given following the figure. Similarly, the Model 5328B’s rear-panel controls,
connectors, and indicators are described in Figure 3-2, with more-complete descriptions

following the figure.
WARNING

BEFORE THE INSTRUMENT IS SWITCHED ON, ALL PROTECTIVE
EARTH TERMINALS, EXTENSION CORDS, AUTOTRANS-
FORMERS AND DEVICES CONNECTED TO IT SHOULD BE
CONNECTED TO A PROTECTIVEEARTH GROUNDED SOCKET.
ANY INTERRUPTION OF THE PROTECTIVE EARTH GROUND
WILL CAUSE A POTENTIAL SHOCK HAZARD THAT COULD
RESULT IN PERSONAL INJURY.

AN

AAAAAAANAAY <
3 CAUTION §
D AAAAAAAAAAAA .

4 3

Before energizing the counter, the instrument must be setto the
voltage of the power source or damage to the instrument may
result. See Section Il of this manual.

4 .
1 u’

[
|
&Nww.valuetronics.com
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1. POWER switch. In STBY position, supplies power to oven of the Option 010 High-
/7 stability Time Base (if installed), to maintain a constant temperature for the crystal. In
® @ the ON position, supplies normal operating power to the Model 5328B.

2. RESET button. Resets display and internal count to zero. When continuously
depressed, lights all segments of the LED display and all annunciator LED’s for LED test.
Returns the Model 5328B to LOCAL CONTROL when HP-IB Interface is in use.

3. FUNCTION selector. Selects mode of operation.

a. RATIO C/A. Sets counter to measure the ratio of the frequency at (optional)
Channel C to the frequency at Channel A.

3‘0“' -

START A

OYM ——
FREGC -
y  CHECK -

b. CHECK. Applies 10 MHz to decade counting assemblies. Verifies operation of
SAMPLE RATE control, RESOLUTION switch, and RESET.

q o c. FREQ C. Sets counter to measure the frequency at the (optional) Channel C
input.

d. DVM. Sets counter to measure the voltage applied to the terminals of the
(optional) Digital Voltmeter.

e. START A,STOP. Sets the counter to totalize the number of events at the “A” input G 0
until STOP is selected, for N=1 on the RESOLUTION switch. For N=1, the

: number of counts divided by N is totalized. The scaled output (i.e., frequency of

@ 1‘((. A/N) is available at the rear-panel TB OUT (Time Base Output) connector.

f.  START CLOCK. A “phantom” function, located one switch position clockwise
from STOP. Totalizes the internal 10 MHz clock divided by N, where “N” is
selected by the RESOLUTION switch (N<10). The scaled output (i.e., 10 MHz/N)
is available at the rear-panel TB OUT (Time Base Output) connector.

n. T.I.AVG A—B. Set
time interval from
measurement is r
switch.

g. DVM/A. A “phantom” function, located two switch positions clockwise from
STOP. Used for scaling DVM measurements. Counter displays DVM/freq A,
where freq A is <10 MHz,

h.  DVM,A—B. A“phantom” function, located three switch positions to the right of
STOP. The voltage atthe DVM terminals is integrated over the synchronized time

interval defined by events at Channels A and B. Units of the displayed reading are
volteseconds.

NOTE: “Phantom
not labelled on th

4. FREQ RESOLUTION, N
“N” for totalizing and a

i. FREQ A. Sets counter to measure frequency at Channel A. open for frequency me

j-  PER A. Sets the counter to measure period at Channel A.

N

k. PERAVG A. Sets counter to make a period average measurement of the signal at _

Channel A. The number of periods over which the average measurement is made 1

is determined by “N”, selected by the RESOLUTION switch. 10
100
' ' I. RATIO B/A. Sets counter to measure the ratio of the frequency at Channel B to 103
b the frequency at Channel A. 104
D ,ﬁ{ 105
AN m. T.I. A—~B. Sets counter to make a time interval measurement. Start signal is 106
applied to Channel A and the stop signal is applied to Channel B. 107

|
B
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GITAL [VOLTMETE

RRED A itz -

START A = 3 e PER A : o . )
ks READ B 9oMkz-~1,3GHT . PROSE
. LeL B0 FOWER

N Mg
POwWAR CHECK ——— A

o (B

44
STaY 0.2,

TMHe i

FUNCTION

n. T..AVG A—B. Sets counter to make a time interval average measurement of the 5. SAMPLE RATE control. Varies tl
time interval from A TO B. The number of time intervals over which the average from 2 mS to HOLD, which hc
measurement is made is determined by “N”, selected by the RESOLUTION
switch. 6. OVFL (OVerFLow) annunciato

o digits (digits left-most from the
NOTE: “Phantom” functions are those which, due to relatively limited use, are

not labelled on the Model 53288’s front panel. 7. RMT (ReMoTe) annunciator. |
FREQ RESOLUTION, N selection. Selects resolution in frequency measurements and 8.
“N" for totalizing and averaging measurements. Determines how long the main gate is

open for frequency measurements.

GATE annunciator. Indicates wi
is in progress,

9- (IV”, IIKY!, “S", Hml) l(u)I’ “n") )

’

N Gate Time Resolution the measurement.

1 1 uS 1 MHz 10, 17. LEVEL control. Used in conju
10 10 uS 100 kHz triggering occurs. With X1 att
100 100 S 10 kHz volts.

103 1mS 1kHz
104 0.01S 100 Hz 11, 16. Trigger lights. Light blinks whe
105 0.1S 10 Hz is below the trigger level. Ligt
106 108 1Hz
107 1058 0.1 Hz 12, 15. SLOPE switch. Selects triggerir




B e e e
% TolaiTAL [VOLTMETER i/ /7 " - CHANNELC ..

SAMPLE
‘RATE

PART.

—RE :' I
READ B PROBE -

‘HOMHZ- L3GH, -
500 LOWER

s, .
. MARKER -

o ourpyt ouIPUT. i

10 RESOLUTION Y

‘erval average measurement of the 5.
e intervals over which the average
", selected by the RESOLUTION

SAMPLE RATE control. Varies the time between measurements, in a continuous range
from 2 mS to HOLD, which holds the display indefinitely.

6. OVFL (OVerFLow) annunciator. Indicates that one or more of the most-significant

o : digits (digits left-most from the decimal) are not displayed.
1, due to relatively limited use, are

]

7. RMT (ReMoTe) annunciator. Lights when Model 53288 is in remote operation.

Hin f‘requency measurements a",d 8. GATE annunciator. Indicates when the counter’s main gate is open and a measurement
:ermines how long the main gate is is in progress

9. V7, “K”,“S”, “m”, “u”, “n”, and “Hz” annunciators. Indicate the units multiplier of

n the measurement.

1z 10, 17. LEVEL control. Used in conjunction with ATTEN switch to select voltage at which
1z triggering occurs. With X1 attenuator, level is variable over +2.5 volts; in X10, £25
1z volts.

1z

Iz 11, 16. Trigger lights. Light blinks when its channel is triggering. Lightis OFF when inputsignal
1z is below the trigger level. Light is ON when input signal is above trigger level.

4

Iz 12, 15.  SLOPE switch. Selects triggering on either positive or negative slope of input signal.
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15.
16.
17.

18, 25.

19.

20, 24.

21, 23.

22,

23.
24.
24,

26.

CHK indicator. Lights when instrument is in CHK mode.

Input amplifier control switch.

a.  CHK. With FUNCTION switch in FREQ A, counter should display 100 MHz +1
count. Checks operation of phase-locked 100 MHz oscillator, SAMPLE RATE,
RESOLUTION, N, and RESET.

b. COM A. The signal at “A” is also applied to Channel B for single-source time
interval measurement. The “B” input and attenuator is disconnected from the
input circuitry. Channel B coupling and attenuation are determined by the
Channel A settings.

c.  SEP. Allows independent operation of Channels A and B.

See “12,15”, above.

See “11,16”, above.

See “10,17”’, above.

Coupling switch. Selects ac or dc coupling for input signal. When input amplifier
control switch (“14”) isin COM A, Channel B coupling is determined by the setting of -
the Channel A coupling switch.

MARKER OUTPUT B. Inverted Channel B Schmitt trigger output indicates when
Channel B has triggered; 0 to +300 mV level into 50 ohms with less than 20 m$ delay.

ATTEN switch. Selects attenuation of input signal. Signal amplitude is reduced by 10in
X10. When input amplifier control switch (“14”) isin COM A, Channel B attenuatlon is
determined by Channel A attenuation switch.

Channel Inputs. Input Channels B and A, respectively.

Input Impedance switch. Selects input impedance of 50 ohms or 1 Megohm for both
channels A and B. For input amplifier control switch (“14”’) in COM A, impedance
remains the same.

See “21,23”, above.
See “20,24”’, above.
See “18,25”, above.

MARKER OUTPUT A. Channel A Schmitt trigger outputindicates when Channel A has
triggered; 0 to +300 mV level into 50 ohms with less than 20 nS delay.
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213.

214.

215.

216.
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218.

312

313.

314.
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Operation
NOTES

1. Items “212 through 218" below are part of the Digital Voltmeter,

which is not a standard part of the Model 5328B. The Digital Voltmeter

_ is available when the Model 5328B is ordered with “Option 021” or
““Option 050”.

2. Operation of the Digital Voltmeter (if installed) is described in
Paragraph 3-25.

DCV RANGE switch. Allows selection of £10V, £100V, 1000V, or AUTORANGE.

FILTER switch. When “‘on”, allows small signals to be measured in the presence of high
common-mode noise. Response time when “on” is one second, when “off” 10 mS.

HI Input Terminal. Input terminal for “high”’ potential of external voltage. Must be less
than 1100V above LO input terminal. (Types of test leads available are listed in Table 1-
2)

LO Input Terminal. Input terminal for “low” potential of external voltage. Must be less
than 500 volts above chassis ground.

READ B. When depressed, measures Channel B trigger level, regardless of setting of
FUNCTION switch.

READ A. When depressed, measures Channel A trigger level, regardless of setting of
FUNCTION switch.

NOTE
The Model 5328B’s “V” annunciator lights if: 1) the FUNCTION

switch is set to DVM, 2) the DVM’s READ B or READ A button is
pressed.

Access hole. Allows access to the DVM’s “zero” adjustment. (The label “TRIGGER
LEVEL” pertains to the READ A and READ 8 switches.)

NOTE
Items ““312” through 314" below are part of the C Channel hardware,
which is not a standard part of the Model 5328B. The C Channel is
available when the Model 5328B is ordered with “Option 031" or
“Option 050"
Input for Channel C. Frequency range allowed is 90 MHz to 1300 MHz (1.3 GHz).

ATTENUATOR. Attenuates Channel C input signal from 20 mV (maximum sensitivity,
control fully clockwise) to 5 Vrms (minimum sensitivity, control fully counterclockwise).

PROBE POWER. Provides power for 1300 MHz preamplifier or active probe.

Figure 3-1. 5328B Front Panel — Operation Summary
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VOLTAGE SELECTOR switches. Set these switches as indicated in the chart atthe lower left-
hand side of the Model 5328B’s rear panel to correspond to the nominal operating line
voltage.

LINE FUSE. A listing of the fuse required for each nominal line voltage is provided to the
right of the voltage selector setting chart at the bottom of the Model 5328B’s rear panel.
Instructions for fuse installation are provided in Section 2 of this manual.

AC LINE connector. Connection point for the Model 5328B’s ac line cord. A listing of the
line cords available is provided in Section 2 of this manual.

ARM switch. This switch selects the signal that is used to “arm” the Model 53288 for
measurements. A listing of the effects of the setting of this switch, depending on the
measurement FUNCTION selected, is provided in Table 3-7, below.

STORAGE switch. Controls length of time reading is displayed.

In “ON”, display is held during the time a measurement is being made (i.e., it changes only
at the end of a measurement).

In “OFF”, the display changes as the count changes as the measurement is being made.
OSC switch. Selects source of time base to be used during a measurement.
In “INT”, the Model 5328B’s internal oscillator is selected as the time base for measurement.

In “EXT”, a signal source (connected to the External Oscillator Input/Internal Oscillator
Output connector (item #7, below) is used as the time base for measurements.

External Oscillator Input/internal Oscillator Output connector. Use depends on setting of
OSC switch (item #6, above).

When OSC switchis set to “INT”, a buffered TTLsignal derived from the internal time base is
available at this connector.

When the OSC switch is set to “EXT”, the external signal source for time base signals is
connected to this connector.

fFigure 3-2. Model 5328B Rear Panel — Operation Summary
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E 8. TB OUT Connector. Output signal here depends on setting of the Model 53288’s front-
panel FUNCTION switch.

When the FUNCTION switch is set to “START CLOCK”, the signal here is a TTL level at the
frequency of the internal oscillator (10 MHz), divided by “N” (which is determined by the
setting of the front-panel RESOLUTION switch).

“N”" value of “10” or more, the signal here is a TTL level at the frequency of the INPUT “A”

a When the FUNCTION switch is set to “START A”, and the RESOLUTION switch is set to an
i
% signal, divided by “N”.

S e

o5
N
e

9. GATE OUT Connector. Signal here indicates status of the Model 5328B’s main gate — “high”
= “gate is open”, “low” = “gate is closed”.

xsmoprs

10. INHIBIT Connector.

e oy
PN e - 00 ) 3

i e iy

ATTL “low” (or “ground”) signal applied here (standard TTL load impedance) prevents the
Model 5328B from making a measurement.

11. HP-1B Interface Connector. Input/output connector for HP-IB data and/or control signals.
ol For a description of HP-1B, see paragraph 3-35.

12.  HP-IB Interface Address Switch. Determines the Model 5328B’s HP-IB address when used
' with an HP-I1B “controller”. For a description of HP-IB, see paragraph 3-35.

] NOTE

Additional holes, not specifically identified by number in this illustra-
tion, are provided for easy installation (at the factory, typically) of such
options as rear-panel connectors that duplicate existing front-panel
connectors, or connectors that provide capabilities not part of the
standard Model 5328B or its standard set of Options. Any of these
holes that is not used for installation of a connector will be blocked by
use of a plug-button.

~<——— THIS FIGURE BEGINS AT LEFT

Figure 3-2. Model 5328B Rear Panel — Operation Summary (Continued)
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@ 3-2. CONTROLS, CONNECTORS, INDICATORS — DETAILED DESCRIPTION
" 3-3. Front-panel
3-4. DISPLAY

The Model 5328B’s display consists of a nine-digit numeric display, plus annunciators for
indicating units of measurement.

The numeric indicators are of the seven-segment LED type.

Measurement units indicated by the annunciators are — “Hz”, “S”, “V”, and the multipliers “M”
(for 106 or 10-3, as appropriate for the units being used), “k” (for 103), “u” (for 10-6), and “n”
(for 109 or 10-9, as appropriate). .

The display units and multipliers are automatically displayed, along with the correct decimal
point location.

The “OVEL” indicator lights to indicate that the left-most significant digit(s) have overflowed the
display.

, The “RMT” indicator lights to indicate that the Model 5328B is operating under remote control
via the HP-IB.

The “GATE” indicator indicates that the counter has been “armed” and thata measurement isin

S process.
.«;‘,

3-5. POWER
The POWER switch has two positions — “ON” and “STBY”.
NOTE

The Model 5328B has no “on/off” switch controlling its operating
power. Whenever its line cord is plugged into an operating ac line, the
input to the main power transformer, plus the unregulated dc power
to the (optional) high-stability oscillator oven is “on”.

In its STBY position, some (but not all) of the Model 5328B’s power supplies are turned off.

In its ON position, all of the Model 5328B’s power supplies are turned on.

3-6. RESET

The RESET pushbutton resets the display and internal count to zero, and also initiates single
measurements when the SAMPLE RATE control is in the HOLD mode. Pushing the RESET button
also restores the counter to local control (when not remotely locked out by the HP-IB Local
Lockout universal command).

3-7. SAMPLE RATE CONTROL

variable from less than two milliseconds between measurements to “HOLD”, which holds the
display indefinitely. The counter will internally (self) arm (via the SAMPLE RATE control) only

“when ARMING is OFF and the FUNCTION selected is other than FREQ A, FREQ C, and RATIO
C/A.

@ The SAMPLE RATE control sets the minimum time between samples. This time is continuously

3-5
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3-8. ARMING

The counter may be armed internally (i.e., made ready to start a measurement) by the SAMPLE
RATE control, or externally by the input signal itself, (arming off) or by a signal not directly
involved in the measurement (arming on). Table 3-7isan arming status table. A rear-panel switch
turns ARMING either ON or OFF. The counter is armed within one microsecond after the event
at the “B” arming input, and is armed within ten microseconds after the event of the “C” arming

input.
Table 3-1. Arming Status
ARMING OFF’ ARMING ON
FUNCTION Armed by . .. Armed by. ..
FREQ A “A” input “B” input
PERIOD A SAMPLE RATE “B” input
PERIOD AVG A SAMPLE RATE “B" input
TLATOB SAMPLE RATE “C” input
TLAVGATOB SAMPLE RATE “C" input
FREQ C “C” input “B” input
DVM SAMPLE RATE “B” input
RATIO B/A SAMPLE RATE “C” input '
RATIO C/A “C” input “B” input .>
DVM/A SAMPLE RATE “B” input
DVM ATO B SAMPLE RATE “C” input
CHECK Internal “B” input
START Measurement controlled by FUNCTION switch
‘ START CLOCK Measurement controlied by FUNCTION switch

4 3-9. RESOLUTION, N SWITCH
b |

The RESOLUTION, N switch determines the amount of time that the counter’s main gate s open
A for a particular measurement when the Main Gate Flip Flop determines the gate time. Depending
il on the measurement, this time results in a certain measurement resolution (e.g., frequency
1 measurements), a number of intervals averages (e.g., period measurements), or an integration
o time (e.g., DVM measurements).

Table 3-2 shows the setting of the RESOLUTION switch and the corresponding time the main gate
is open.

Table 3-3 summarizes the FUNCTIONS and the corresponding interpretation of the RESOLUTION Q
N switch setting. =




o
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Table 3-2. RESOLUTION Switch Settings and Gate Times
RESOLUTION N GATE TIME
0.1 Hz 107 10 s
1Hz 108 1s
10 Hz 105 0.1s
100 Hz 104 10 ms
1 kHz 103 1'ms
10 kHz 102 100 pus
100 kHz 10 10 ps
1 MHz 1 1us
Table 3-3. FUNCTIONS and RESOLUTION Switch Settings
FUNCTION RESOLUTION, N Switch
FREQ A, FREQ C Indicates frequency resolution in Hz.
PERIOD A, T1. AtoB Indicates the factor (N) by which time base is scaled. Maximum
resolution occurs with N=1.
PERIOD AVG A, Indicates number of time intervals or periods over which the average|
TI. AVGAtoB measurement is made.
DVM Indicates the integration time (per Table 3-2) for the measurement.
RATIO B/A, RATIO C/A, Indicates the number of counts at the A input over which the ratio
DVM/A% measurement is made. Resolution improves with increasing N.
START, START CLOCK Indicates scale factor. In START, the frequency at A is scaled by N.
In START CLOCK, internal oscillator is scaled by N.
DVM A to Bf Independent of RESOLUTION setting.
DVM/A Indicates the number of counts at the A input over which the ratio
measurement is made. (The DVM circuits are of the V to F type with
the factor 10 kHz/volt.) Resolution improves with increased N.
Annunciator is not displayed in units (V) but prefix {(m, u, n, etc.) is
displayed.

t“Phantom” functions described in Figure 3-8

3-10. INPUT CHANNEL SELECTION

Two separate inputs (“A” and “B”) are provided on the Model 5328B’s universal module. These
two inputs have identical specifications and controls.

The CHK/COM A/SEP switch, located between the two inputs, controls selection of input. When
this switch is in its SEP position, the “A” and “B” inputs and controls operate independently of
each other for applications in time interval, ratio, or other operations where the signals applied to
the “A” and “B” inputs are from different sources. When the CHK/COM A/SEP switch is in its
COM A position, the input circuits are connected as described below.

In the COM A position, the output of the Channel B attenuator is disconnected. The output of
the Channel A attenuator is routed to the “A” and “B” input amplifiers as shown in Figure 3-3. In
COM A, the Channel B AC/DC, 50-ohm/1Megohm, and X1/X10 ATTENuator relays are disabled.
The Channel A AC/DC, 50-ohm/1 Megohm, and “X1/X10” Attenuator settings determine the
coupling for the Channel B amplifier (as well as for the Channel A amplifier). The impedance
remains one Megohm when in COM A and in the high-impedance position (input capacitance
remains <100pF). In the 50-ohm position, the impedance remains 50 ohms for COM A. The
sensitivity, dynamic range, and damage levels remain unchanged.

|

3-7
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The “A” and “B” input amplifiers have independent LEVEL and SLOPE controls, regardless of the
mode of operation (SEP or COM A).

AC-DC LEVEL A
RELAY

ATTEN +SLOPE
X1, X10 SELECT
CHAANNEL START
e

AC-DC 500—1M(1 v MULTI-
RELAY I RELAY LEVEL 8 PLEXER

———
sTOP
ATTEN +SLOPE
X1, X10 SELECT
SEP-COM A
RELAY
S00—IM(
J RELAY

Figure 3-3. Input Switch Configuration for COM A

CHANNEL
8

The invert A-B function is implemented
within the multiplexer.

3-11. SIGNAL CONDITIONING

AC/DC SWITCH. The AC/DC switch controls the coupling of the external signal to the
attenuator-amplifier by switching a capacitor in series in the AC position or by direct coupling in ‘)
the DC position. The obvious advantage of AC coupling is to provide a DC block for signals

containing a DC component. AC has the disadvantage of being unable to pass low-frequency

(below 20 Hz) signals. A distinct advantage of having DC coupling cover the full bandwidth (DC-

100 MHz) is that extremely accurate time interval or pulse measurements can be achieved even

though pulse widths or repetition rates vary since the trigger point is independent of the duty

cycle of the input signal.

/
ATTENUATOR. The attenuator (ATTEN) connects the input signal directly to the amplifier (in X1)
or through a 10-to-1 attenuator (in X10) this allows the voltage range to be increased by ten times,

allowing measurements of high-level signals that would otherwise be impossible without
external attenuation.

SLOPE SWITCH. The +SLOPE switch (provided for each channel) determines which slope of the
input signal will trigger the counter. As a simple example (see Figure 3-4), if the pulse width of a
positive pulse is to be measured the Channel “A” SLOPE switch would be set to “+"" and the
Channel “B” SLOPE switch would be set to “-". (For time interval measurements, Channel “A”
always begins the measurement and Channel “B” ends the measurement.)

NOTE

A simple pulse width measurement can be made by setting Channel
“A’’s SLOPE to “+”” and Channel “B”’s SLOPE to “~".
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POSITIVE NEGATIVE SLOPE
PULSE WIDTH SLOPE * ‘
| 50 us
INTERVAL MEASURED > -

Figure 3-4. SLOPE Switch Settings

LEVEL. Each channel’s LEVEL control can be adjusted over a range of *2.5V dc (with the
attenuator for that channel in its “X1” position). A typical use of the LEVEL controls is shown in
Figure 3-5. You can read the triggering level if your Model 5328B includes a Digita! Voltmeter
module. Trigger level measurements are discussed under DVM measurements in paragraph 3-25.

NOTE

For a simple time interval measurement, the Channel “A” and
Channel “B” “+LEVEL” settings are used to set the triggering levels.

=y
‘

500 mvVDC
A INPUT
250 mVDC
|
0 vDC ! 750 mvDC
|
B INPUT TRIGGER ! 775 mVDC
POINT |

0 vDC
|
k— 25 —j
INTERVAL MEASURED 2 'ns

A MARKER oV
+300 mV
B MARKER ] L_ ov

|
|
[
|
|
f
|
|

G

Figure 3-5. LEVEL Control Settings
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3-12. HYSTERESIS

The width of the hysteresis band, shown in Figure 3-6, is determined by the sensitivity of the
Model 5328B. For frequencies below 40 MHz, it is typically less than 25 mV peak-to-peak. At
frequencies from 40 MHz to 100 MHz, itis typically less than 70 mV peak-to-peak. The signal must
pass through the entire hysteresis band before a trigger pulse is generated. If the SLOPE switch is
set to “+”, the trigger pulse occurs at the top of the hysteresis band. If the SLOPE switch is set to
“-”, the trigger pulse occurs at the bottom of the hysteresis band.

Since trigger level measurements made by the (optional) Digital Voltmeter indicate the center of
the hysteresis band (except when hysteresis compensation is in effect — see the “filter switch”
paragraph under the “DIGITAL VOLTMETER MEASUREMENTS” heading (paragraph “3-25”)), a
better value for the actual trigger level may be obtained by subtracting one-half the hysteresis
band (“-"" slope) or adding one-half the hysteresis band (““+-” slope). A typical value for the width
of the hysteresis band is 50 mV peak-to-peak.

The value to use for the hysteresis band depends on the frequency; or, for pulses, it depends on
the rise time.

+ SLOPE
TRIGGER POINT /
TRIGGER

LEVEL READ—— — — — —
BY DVM <70 mV

- SLOPE
TRIGGER POINT

Figure 3-6. Hysteresis Band

3-13. MARKER OUTPUTS

The Model 5328B’s front-panel MARKER OUTPUTs provide non-inverted square-wave versions
of the input signal for their related channels. The output levels are — “low” = 0V, “high” =
+500 mV. These outputs are useful for oscilloscope monitoring.

Time interval measurement setups can be simplified if you use an oscilloscope that allows display
of the signal of interest and its associated marker output at the same time.

You can make a frequency measurement on a noisy signal with more confidence, since the
markers can indicate the presence of noise triggering.

These outputs are protected from inadvertently applied voltages to £5V dc.
3-14. TRIGGER LIGHTS
One trigger light each is provided for Channel “A” and Channel “B”, to let you know if the

channel is triggering. This information is also useful, since you can determine how the trigger
LEVEL control must be adjusted in order to cause triggering.

)
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‘ For either channel, the TRIGGER light lights when the input signal is above the triggering level; it
f is off when the input signal is below the triggering level. When the channelis actually triggering,

the TRIGGER light for that channel blinks.

The trigger lights are operative over the full frequency range of dc to 100 MHz.

The trigger lights can be used with a 10:1 oscilloscope probe to provide a logic-probe-type
function. By adjusting the trigger level to one-tenth (since a 10:1 divider probe is being used) of
the threshold voltage for the logic family under investigation (e.g., 0.14V for TTL), the light
indicates the logic state of circuit points which are contacted with the probe. When the trigger
level light is lighted, the circuit node is a “high” (i.e., above the threshold voltage). If the trigger
level light is off, the node is a logic “low”. If the light blinks, then pulses (up to 100 MHz rep rate)
are present at the node. The trigger lights can also indicate the polarity of low-rep-rate pulses,
down to 5 nS pulse width; positive pulses cause the light to blink on while negative pulses cause
the light to blink off.

3-15. Rear Panel
3-16. EXTERNAL FREQUENCY STANDARD INPUT

The rear-panel external frequency standard input (“OSC INT EXT”) is useful for locking the
counter to a high-stability external frequency standard. This external standard must be in the
range of 30 kHz to 10 MHz, with an amplitude greater than 1V rms into 1Tk-ohm (maximum of 5V
peak-to-peak). If the frequency is not 10 MHz, the counter operates with the frequency
measurements multiplied by the factor “10 MHz/Fext”, and time measurements multiplied by
the factor “Fext/10 MHz”. For example, in a frequency measurement, a 1 MHz external standard

would give a 100-second measurement time for the RESOLUTION switch in the “0.1 Hz”

;‘ position, and would display a 100 kHz input as “1000 kHz”*, while, in a period measurement (with

b RESOLUTION set for maximum) a 100 kHz input (10 »S period) would be displayed as1 uS. The
measurement time, however, would be unaffected.

for the Model 53288, the external frequency must be 10 MHz for PERIOD AVG, T.. AVG A—B,
PERIOD (N=1), AND T.I. A—B (N=1). Otherwise, phase lock will not be achieved, and the time
base signal will bear no relationship to the frequency of the external frequency standard.

3-17. GATE OUT

This rear-panel output supplies a TTL-level which is “high” when the counter’s main gate is open
and “low” when it is closed. Monitoring the GATE OUT with an oscilloscope can provide this
information for applications where the markers do not give the desired information.

3-18. TIME BASE OUT

The rear-panel TIME BASE OUT connector supplies a TTL level output when the front-panel
FUNCTION switch is set to “START CLOCK” or “START A”.

In “START CLOCK?”, the internal oscillator’s 10 MHz is divided by “N”’, where “N” is determined
by the setting of the RESOLUTION switch.

In “START A” the Channel “A” input signal, divided by “N” (where “N”" is greater than “1”),
is available at the TIME BASE OUT connector.

3-19. EXTERNAL FREQUENCY STANDARD

9 When the OSC INT EXT switch is in the INT position, the 10 MHz oscillator output is available at
the rear-panel INT/EXT connector, at TTL levels. When terminated into 50 ohms, the OSC INT
EXT output is a square wave of approximately one volt amplitude.

3-1
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3-20. APPLICATIONS

This part of this manual section contains information you can use to get the most effective
performance from your Model 5328B (and its options). Specific details and examples are
_provided for making measurements of —

* frequency

¢ period

¢ time interval and time interval average

totalizing
* ratio

Use of the (optional) Digital Voltmeter in making measurements is also included, in addition to
use of the external frequency standard input.

Programming information about use of the HP-1B interface is provided beginning at paragraph 3-27.

3-21. Frequency Measurements

To make a frequency measurement on a CW (continuous wave) signal below 100 MHz —

1. Set the FUNCTION switch to FREQ A.

2. Select the appropriate input signal conditioning (see paragraph 3-11).

3. Apply the signal to the Model 53288’s Channel “A” input.

The RESOLUTION switch determines the resolution of the measurement. Since the Model
5328B is a conventional counter, 1 Hz resolution is obtained in one second of measurement
time (e.g., 0.1 Hz in ten seconds, etc.). The 0.1 Hz best-case frequency resolution limits the
low-frequency measurement accuracy. In practice, low frequencies are measured by

making a period or period average measurement and inverting the result to obtain
frequency.

To make a frequency measurement on a CW signal in the range of 90 MHz to 1300 MHz (this
requires use of the optional “C” Channel) —

1. Set the FUNCTION switch to “FREQ C”
2. Apply the signal the the Channel C input.
Be sure the signal amplitude is not greater than 5V rms.

The trigger level for the C Channelis fixed at OV dc. If a pulse waveform is being measured, it
must cross through 0V dc by at least 25 mV. Pulse widths down to 1 nS can be counted.

Signals at the Model 5328B’s Channel “A” and Channel “B” inputs are counted by the “direct
count” method. This method allows greater resolution per second of measurement time than
“prescaling” techniques, and is important in making frequency measurements on pulse bursts
since the allowable measurement time is fixed (it must be less than the width of the burst).

Signals at the Model 5328B8’s Channel “C” input are prescaled by a factor of “4”.

()
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@ When the Model 53288’s “FREQ A” or “FREQ C” FUNCTION is chosen, and the rear-panel ARM
switch is set to OFF, a measurement cycle is initiated (i.e., the counter is armed) by the the first
trigger level crossing the “A’” or “C” input. This means that pulsed signals are measured as easily

as continuous wave signals if the measurement time (determined by the RESOLUTION switch) is
less than the width of the pulse.

With the ARM switch ON, FREQ A and FREQ C are armed by a triggering event at the “B” input,
This mode is useful whenever you want to have real time control over when a measurementis to
begin. Useful applications include measuring frequency variations along a frequency burst and
linearity testing of sweep generators. (Figure 3-7 illustrates the setup for measuring the linearity
of a sweep generator.) The Channel “B” Trigger level is adjusted to trigger (and thereby arm) the
counter at various points along the sweep out waveform. By plotting the “B” trigger levels (using
the Model 5328B’s optional Digital Voltmeter) and the corresponding frequency measurements
made at those levels, the linearity of the generator can be determined.

/ ARM SWITCH ON

A B
53288 8
RF OUT
, |
,/‘ SWEEP SWEEP OUT
§ GENERATOR

i
Figure 3-7. Measuring Sweep Generator Linearity !
i

3-22. Period Measurements
The PERIOD and PERIOD AVG functions allow single-period measurements or multiple-period

averages to be made on signals at the Channel ““A” input, for frequencies up to 10 MHz. These
modes are useful for making low-frequency masurements where maximum resolution is desired.

To make a PERIOD or PERIOD AVG measurement —
1. Set the FUNCTION switch to the desired function.
2. Select the appropriate input signal conditioning (see paragraph 3-11).

3. Apply the signal to the Channel “A” input.

For single-period measurements, the RESOLUTION switch scales the time base frequency !
which determines the resolution of the measurement. For optimum resolution, select
“N=1". Other “N” values may be desirable to prevent display overflow or to get rid of
unstable digits. For PERIOD AVG measurements, the RESOLUTION switch selects the ‘
number of periods over which the period average measurement is to be made (the time
:Q base is 10 MHz for this case). The PERIOD AVG mode gives increased resolution and
accuracy. Trigger error is decreased by “N” and the resolution is increased by “N” "
(resolution = “100 nS/N” or “10 nS/N”). The measurement time is equal to the period-
times-“N"".

3-13
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in PERIOD and PERIOD AVG, with the rear-panel ARM switch OFF, the measurement cycle
is initiated by the SAMPLE RATE control and the input signal. With the ARM switch ON,
PERIOD and PERIOD AVG are armed by a trigger event at the Model 53288’s Channel “B”
input. To measure the frequency of a tone burst signal, use arming and the PERIOD AVG
(for increased resolution over alow-frequency measurement) asshown in Figure 3-8. Select
“N” equal to or less than the number of periods in the tone burst and adjust Channel“B”’s
trigger LEVEL to trigger on the first cycle of the input signal.

REAR PANEL ARM SWITCH ON

/ B TRIGGER LIGHT
ol INDICATES WHEN
B TRIGGER EVENT
53288 LM A ARMS MEASUREMENT
[ ) g
>—‘

Figure 3-8. Tone Burst Measurement
3-23. Time Interval Measurements

One of two time-interval functions can be selected — time interval or time interval average.
These functions measure the time interval between a START signal at the Channel “A” inputand
a STOP signal at the Channel “B” input. If both the START and STOP signals are to be derived
from the same signal, place the CHK/COM A/SEP switch in the COM A position. Separate slope

and level controls for each channel allow variable triggering on either positive- or negative-
going slope.

In single-shot time-interval measurements, Channel “A” opens the main gate and Channel “B”
closes it. While the main gate is open, 100 MHz is divided by the setting of the RESOLUTION
switch and totalized by the counter. For optimum resolution, select “N=1". Other “N” values
can be chosen to prevent display overflow (e.g., long time intervals) or to get rid of unstable
digits. In time interval average measurements, the main gate is open for the number of time
intervals selected by the RESOLUTION switch. The Model 5328B’s 100 MHz clock is totalized only’

during the individual time intervals. The resolution of the measurement is improved by the
square-root of “N”.

In order to allow the synchronizers time to reset during time interval averaging there must be at
least 40 nS of dead time (corresponding to a repetition rate of 25 MHz or less), and the additional
constraint that the event and the current time intervals start event as shown in Figure 3-9.
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’,/ >
é START STOP START sTOP
I i |

| T.I. MEASURED \}
{

N

“DEAD TIME
A - SLOPE > 40 ns STANDARD
. B + SLOPE > PLUS A REP RATE LESS THAN
10 MHz

Figure 3-9. Time Interval Measurements — Dead Time
During a time interval average, there must be only one STOP pulse for each START pulse. Any
extra STOP pulse which occurs before the next START pulse is accumulated and gives an

erroneous reading. For example, the caseillustrated in Figure 3-10 would resultin a reading equal
to one-half the desired time interval.

START PULSES ’L . k L N

FROM A
, STOP PULSES M M M
‘ FROM B i i

Figure 3-10. Time Interval Measurements — Multiple STOP Pulses

—

To set up a time interval measurement, the marker outputs can be monitored on an oscilloscope
(see Figure 3-17) to indicate where the channels are triggering with relation to the time interval of
interest. Voltage levels sent to the (optional) Digital Voltmeter indicate trigger levels for ease in
measurement set-up.

OUTPUT INPUT INPUT
MARKER A 8
S| /
53288
[- ? ? q
L P
START OSCIiLLOSCOPE
sTOoP
O B
—O A
—oC
@ —{ 500 } oD

Figure 3-11. Time Interval Measurements — Monitoring Marker Outputs
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In T.I. A—B and T.I. AVG A—B, with the rear-panel ARM switch “OFF”, the counter is armed by
the run down of the SAMPLE RATE control.

With the rear-panel ARM switch “ON”, T.I. A—B and T.I. AVG A—Bare armed by an eventat the
{optional) Channel “C” input.

For T.I. AVG A—B, only one armed signal is required per average measurement (i.e., the counter
doesn’t need to be armed before each individual time interval in the time interval measurement.)
3-24. Totalizing Measurements

The only totalizing function available is START A. In this FUNCTION, the number of counts at the
Channel “A” input are totalized if “N=1". If “N” is greater than ““1”, “A/N” is totalized, and the
scaled output is available at the rear-panel TIME BASE OUT connector.

3-25. Digital Voltmeter Measurements
NOTE

The Digital Voltmeter is not a standard part of the Model 5328B; it is
available as Option 021 or a part of Option 050.

Three modes of Digital Voltmeter (DVM) measurements are available — “DVM”, “READ A” or
“READ B”. When a mode is selected (by pressing the appropriate pushbutton on the DVM
module’s front panel), the Digital Voltmeter measures the trigger level of the Channel “A” or
Channel “B” input, regardless of the 5328B’s FUNCTION switch setting. The “V” annunciator
lights to indicate that a voltage measurement is being made. To return control to the FUNCTION
selector, the trigger level pushbutton must be released (by pressing it). When the FUNCTION
selector is in its “DVM"’ position, an external voltage applied to the Digital Voltmeter’s input can
be measured in a 10V, 100V, or 1000V range, or AUTO-ranging can be selected.

A filter switch allows a filter to be switched into the input path to allow the measurement of very
small dc levels in the presence of high common-mode or normal-mode noise.

The trigger level voltage read by the Digital Voltmeter when “READ A” or “READ B” is pressed is
a direct indication of the voltage of the center of the hysteresis band for the indicated input
channel; the setting of that channel’s input attenuator is automatically taken into consideration.
The Digital Voltmeter has three ranges —

+10V (£12.5V overrrange)

+100V (£125V overrange)

+1000V dc.

Allowable measurement times and corresponding sensitivity are shown in the chart below —

Maximum Resolution Measurement
Sensitivity N Time
100 mV 1 kHz, 103 1mS
10 mV 100 Hz, 104 10 mS
1TmV 10 Hz, 105 100 mS
100 uv 1 Hz, 106 18
10 uv 0.1 Hz, 107 108

)
»
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‘gé The Digital Voltmeter has a “floating” input; this allows differential voltage measurements to be
made. Internal isolators and a floating power supply allow the Digital Voltmeter’s output to be
sent via the HP-IB. Maximum allowable voltage between the DVM’s “high” and “low” inputs is
1100V dc (the “high” input must be more positive than the “low*”’; maximum allowable voltage
between the DVM’s “low” input and chassis ground is 500V dc.

! With the rear-panel ARM switch “ON”, a DVM measurement is begun by an event at the
Channel “B”input. This ability to “command” a DVM mesurement can be particularly useful
when measuring switching dc levels, such as those from dc supplies or digital-to-analog
converters operating in computer-operated test systems. By adjusting Channel “B" to trigger on
the transition from one voltage to the next, the DVM can be made to make a measurement only
during the time that the voltage level is stable.

Figure 3-12 shows an example of an “armed” DVM measurement. To make such a measurement -

! 1. Select a measurement time that is less than the width of the step to be measured.

2. Adjust the Channel “B” trigger LEVEL to trigger on the leading edge of the step.

I 53288 | BI]

jl_r DVM
@

Figure 3-12. Digital Voltmeter Measurement — Armed

3-26. Ratio Measurements

The Model 5328B offers full bandwidth, sensitivity, and signal conditioning of the Channel “A”,
“B” and “C” input amplifiers.

The standard Model 5328B offers one ratio function (“B/A”); a Model 5328B with the “C”
Channel option also offers a “C/A” ratio function.

The ratio of the frequency at the Channel “B” (or, optionally, the Channel “C”) input to the
frequency at the Channel “A” input is measured for “N” counts of the Channel “A” input, where
“N’ is selected by the RESOLUTION switch. Theresolution of the measurementimproves as‘“N”
gets larger, and is given by “1 partin B/A X N” (or “C/A X N”). Since the range of “A” is 0 to 10
MHz while “B” is 0 to 100 MHz, the lower frequency is normally applied to the “A” input,
although there is no restriction that this be the case (i.e., ratios less than “1” can be measured). If
“B/A” is greater than “1”, the measurement resolution is better than switching the inputs for a
ratio less than “1”, provided the value of “N” remains the same.

3-27. PROGRAMMING (USING HP-IB)

(g The Model 5328B is fully compatible with the Hewlett-Packard Interface Bus (HP-1B). The counter
= can respond to remote control instructions and can output measurement results via the HP-1B.
Thus, the Model 5328B gives all the benefits of standardized systems operation with the HP-1B. At
the simplest level, the Model 5328B can output data to other devices such as the HP 5150A

317
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Thermal Printer or the HP 59303A Digital-to-Analog Converter. In more-sophisticated systems,
the calculator or other system controller can remotely program the Model 5328B, trigger
measurements, and read the results. Of course, a calculator or computer adds other benefits to
an HP-IB-based measurement system. The calculator can manipulate data to compute the mean
and standard deviation, check for linearity, compare results to limits, or perform many other
functions. The Model 53288 has fully-programmable input signal conditioning control and
extended measurement capability.

The paragraphs below describe how to use the HP Calculators to program the Model 5328B.
Before starting to operate a system, you should familiarize yourself with the selected calculator,
the capabilities of the HP-IB, and the manual operation and capabilities of the Model 53288
counter. The following HP manuals provide very useful background information —

HP 9825A Operating and Programing Manual
HP 9825A General and Extended 1/0 Manuals
HP-IB Programming Hints for Selected Instruments

Each of these manuals is included with the appropriate hardware. The HP 9825A manuals are
included with the 1/O cards that interface the calculators to the HP-IB.

3-28. Setting Address Switches

To use the Model 5328B in an HP-1B-based system, the first step is to set the rear-panel address
switches shown in Table 3-4. The left-most switch sets the counter to “ADDRESSABLE” or “TALK
ONLY” mode. “ADDRESSABLE” mode is used whenever a calculator or other controller is used
within the system. “TALK ONLY” mode is used when the counter will be controlled manually,

but will output its results to another device (such as a printer or digital-to-analog converter) on
the bus.

The five right-hand switches, “A5” through “A1”, set the “TALK” and “LISTEN" addresses of the
Model 5328B when it is used in the “ADDRESSABLE’ mode. Table 3-4 shows the possible address
settings and the corresponding ASCIl codes for “TALK” and “LISTEN" addresses.

The examples listed in this section assume an address setting of “11001” (decimal “25”).

NOTES

1. The address setting “11111” (decimal ““31”) should not be used, since it is
reserved for the “UNTALK” or “UNLISTEN” commands.

2. The setting “10101” (decimal “21”) should not be used, since it is
reserved for the HP 98034A Interface Card.
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Table 3-4. HP-IB Addressing

ADDRESSABLE

‘ D JOOHE

0

As Aa A3z A2 Ay
I)A,jfv L 1 ADDRESS SWITCHES
ASCII ADDRESS CODES
ASCll ASCli 5-Bit
LISTEN  TALK *DECIMAL
As A4 A3 A2 A1 ADDRESS ADDRESS CODE
0 0 0 0 o sP @ 0
0 0 0 0 1 ! A 1
0o 0 o0 1 o0 & B 2
00 0 1 1 # C 3
0 0 1 0 0 $ D 4
o o 1 0 1 % E 5
0 0 1 1 0 & F 6
00 1 1 1 ’ G 7
0 1 0 0 0 ( H 8
o0 1 0 0 1 ) [ 9
0o 1 0 1 o0 * J 10
01 0 1 1 + K 1
0 1 1 0 0 ) L 12
o 1 1 0 1 - M 13
o 1 1 1 0 . N 14
0o 1 1 1 1 / 0 15
1 0 0 0 0 g P 16
10 0 0 1 1 Q 17
1 0 0 1 0 2 R 18
106 0 1 1 3 S 19
T 0 1 0 0 4 T 20
10 1 0 1 5 U 21
10 1 1 0 6 v 22
1.0 1 1 1 7 w 23
1 1 0 0 0 8 X Q4
1 1 0 0 1 9 Y 25
1 1 0 1 0 : z 26
1.1 0 1 1 ; [ 27
i 1 1 0 0 < \ 28
11 1 0 1 = ] 29
1 1 1 1 0 > - 30
3-19
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3-29. PROGRAMMING THE MODEL 5328B %\\

The HP 9825A Calculator uses the “cmd” and “wrt” statements to program the Mode! 5328B. The
calculator addresses itself to “TALK” and the counter to “LISTEN”, then sends a series of program
codes. The codes to control the operation of the Model 5328B are listed in the program code set
N (see Table 3-5). Suppose you have set the counter to address ““25” (decimal); typical statements to

\
N, program the counter are —

i 98034A SELECT CODE
}sazaA ADDRESS
I-—-REMOTE PROGRAM INITIALIZE

wrt 725, “P”

FREQ A
— 1 Hz RESOLUTION

'——— RESET

wrt 725, “PF4G6R”

START A
OUTPUT ON-THE-FLY
l r—RESET AND TRIGGER

i wrt 725, “PF1S5T"

The Model 5328B also allows program control of the Channel “A” and “B’” input signal Q}\)
conditioning controls. The program codes are from the 19 groups of the Program Code Set (see ’
Table 3-5). No more than one code from a group should be used in a program code string; use the

codes in the same order in which the groups are listed.

CHANNEL A
COM A
r—-ﬂ.EVEL A =-1.00V

wrt 725 “A379- 100*837+100 R

CHANNEL B

S TR P

T

£ Raz'F, 500 120 L TR

e T LT S

o SIS

LEVEL B = +1.00V
RESET

i
I The code “P” gives a single way to initialize the state of the counter program. “P” substitutes for -

The Program Code Set (see Table 3-5) shows these states in bold face. When other codes are
included in a program code string, either “R” or “T” should be included at the end of the string.
Both of these codes update the counter’s program storage cells. The “T” also initiates a
measurement; “R” does not. In a string of codes, the prefix Jetter of a two-character code need
not be repeated. The prefix letter can be used just once at the beginning of a sequence of codes - @ ;

i}
’ “FAGOSB246A 02468 < +@00*BE2468 + 000+’

“51535456” — “S1346”
“ATA7A9A123*" —“A179+123”

< e R T R GRS
A
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Table 3-5. Program Code Set

Codes shown in bold face are start-up conditions. These
conditions are set by the code “P”, Remote Program Initialize,
or by the bus commands Device Clear or Selected Device

Clear.

1. lInitialization

P Remote Program Initialize
2, Function

8 Stop F8 T.1. A—B

Fl Start A F9 Ratio B/A
tF2- tart Clock F: T.I. Avg. A—~B
tF3 DVM/A F< Check

F4 Freq. A = Ratio C/A
fF5 DVM/T.1. A—B F> freq. C

43 Period A 134 DVM

F7 Per. Avg. A
3. Time Base

at end of measurement.
S3 Output only if a device is ready to accept data
when 532 jis ready to output.
6. Output Mode

N $4 Output at end of measurement - most universal
S5

ks

Ao

Code FreqRes Multiplier
Go 1 MHz 1 100ns  Tons
G1 100 kHz 10, 1us 100 ns
G2 10 kHz 102” 10 ps 1 s
G3 1kHz 103 100 ps 10 us
G4 100 Hz 104 Tms 100 us
. G5 10 Hz | 105 10 ms 1ms
G6 1Hz 106 100 ms 10 ms
.| ‘ G7 0.1 Hz 107 1s 100 ms
| 4. Single-Multiple Measurement
i S8 Single measurement. Hold sample rate.
Trigger required.
$1 Multiple measurement. Not Hold. No trigger
required.
. 5. Measurement Cycle
s2 Hold measurement until address to output. SRQ

12. Channel A Signal Conditioning
a. Impedance
A8 1 Megohm
Al 50 Ohms

b. Coupling
A2 AC
A3 DC

c. Slope
A4  tslope
A5  -slope

d. Attenuator’
A6 X10-.
A7 X1

13. Separate/Common
A8 Separate
A9 Common A
14. Check

A<_____Normal Operation——
At~ Check, Measures internal clock
15. Trigger Level A . y

volts
tenths of volts
| [— hundredths of volts

e deds

Permissible trigger level range: -2.50V to +2.50V.

The program sequence to set trigger level starts with the chan-
nel designation letter followed by a “+” or “~” sign. Next, three
digits set the voltage level. An “*” terminates the sequence. The

same sequence must be used even to set 8 volts: }
“A+000*" @ volts
“A~123*" ~1.23 volts

16. Channel B Signal Conditioning
a. Impedance
B8 1 Megohm

Examples:

tFunctions not labeled on instrument front panel.

Output during open gate - usable only in £
START/STOP mode or if the decade resetis ¢
disabled. :,
7. Sample Rate o
$6 Maximum !
S7 Manual control (from front panel)
8. Arming
S: Off
S; On
9. Display Storage
$< On (normal)
: S= Off
10. Decade Reset
s> Normal
St Disabled (for cumulative measurements)
11. Display Blanking
U Normal Display
Q Blank display (digits and decimal point)

B1 50 ohms
b. Coupling
B2 AC
‘B3 DC
c. Slope
B4  +slope
B5  -slope -
d. Attenuator
B6  X10
B7 X1

17. Trigger Level B
B f{+! didads *

See Group 15, Trigger Leval A, for details
18. Channel Invert

B8 Normal

B9 Invert A and B inputs
19. Reset; Trigger

(Also see Bus Command GET)

R Reset, no trigger

T Reset and trigger

t Trigger levels set to @ volts when counter is initialized
with code “P” or bus commands DCL and SDC.
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3-30. Triggering A Measurement ' ‘

The calculator must trigger each measurement when the Model 5328B is programmed for single-
measurement mode, “S0”. Two trigger measurements are available; the program code “T” offers
the simplest way to trigger a measurement. However, the bus command “Selective Device
Trigger” (“SDT”) may also be used. The counter responds more quickly to SDT; the “Group
Execute Trigger” (“GET”) can trigger the counter simultaneously with other devices on the bus.

Using the program code “T":
wrt 725,T” (9825A)

Using the Selective Device Trigger:
trg 725

Using Group Execute Trigger:
trg 7

If the Model 5328B is programmed for multiple measurements, “S1”, it will start each
measurement without a trigger command (see Figure 3-13). When the Model 53288 is also
programmed to wait to output, “S2”, it will start a new measurement as soon as the calculator
reads the previous one. In the continuous cycle mode, “S3”, the Model 5328B does not wait to
output, but starts a new measurement. This mode is useful in allowing you to visually monitor a
series of readings. :

Py NO
1) i VES
; " ]
e i
e
e
i ARM2
W
bt
Y
i
%
{ ORD- END OF
: RFAD DATA TOTALIZE MEASUREMENT?
1 o St
? i
i
3
H YES | «S2:
y
: NO WAIT TO No ADDRESSED
53 ouTPUT? TO TALK?
f
’ 1Program code “T*
or Group Execute
Trigger OUTPUT DATA
2Counter checks Sample
Rate Control 1S6 or
87, arming mode S.

or S, and whether
signals are present at
inputs. "READ ON THE FLY = READ DURING OPEN GATE

. ¢

Figure 3-13. Measurement and Output Flow Chart
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3-31. Reading A Measurement

To read a measurement from the Model 5328B to a calculator, the Model 5328B must first be
addressed to “TALK” and the calculator to “LISTEN”. The examples below indicate how a
calculator may read a measurement from the counter.

T wrt 725, “PF4G5R”
wrt 725, “T"

:red 725,A

:dsp A

:end

25861

HOON=2O

*

Note that the data output string from the Model 5328B may include a leading “O” when a
counter measurement overflows. The Model 9825A example above ignores all leading non-
numeric characters, and won’t give any indication of an overflow. The program below stores the
measurement into a string variable. The string variable loads all characters (alpha and numeric),
thus overflow “O” will be displayed. Line “4” takes the value of “A’” and uses it for comparisonin
line “5”.

0: dim A [17]

1: wrt 725, “PF4G5R”
2: wrt 725, “%”

3: red 725, A$

4: val (A$)—A

5:dsp A$, A

6: end

*14192

In these examples, string variable “A$” contains all output characters, while simple variable “A”
contains only the numeric data. If the display has not overflowed, a space (‘“SP”) will replace the
£ (24

o°.

3-32. PROGRAMMING EXAMPLE

The program below illustrates how the HP 9825A calculator can control the Model 53288 counter,
The program causes the Model 5328B to make a series of frequency measurements. The Model
5328B reads the measurements into memory and the results are printed.

Program Explanation

O:dim A[10] ................ Dimension ten storage locations for “A”

Ttrem7 ... i, Set HP-IB to enable remote state

2: wrt 725 “PF<G64” ........ Program counter to frequency measurement, 1 Hz resolution
3: for1=11t0 10

4:trg 725 ... Trigger counter, using Selective-Device-Triggering
S5:red 725A[l} ... Read the measurement

6:prt All} ... Print the Result

7: next |

8: end

*11062

3-23




Model 53288

Operation
3-33. MEASUREMENT OUTPUT FORMAT Q;
The Model 5328B sends the following character string to output a measurement
Position 1 2 3 through 12 13 14 15 16 17
O + 9 digits and +
Character E d CR LF
SP - decimal point . -

“O" in the first position indicates measurement overflow. Leading “0"'s in positions “3"
to “12" are output as “SP” (space) if they occur to the left of the decimal point, except
for the “0” next to the decimal point (“0.x"). The decimal point may appear at any
position from “4” to “12". The output string is always 17 characters long. Typical
character output strings are —

1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17
P+ 5 '] 3 2 1 7 6 9 8. E + 6 CR LF .
sP + SP SP SP 5 4 3 2 1 [} . £ - 3 CR [IF
g + 0 5 3 1 8 5 4 2 7] E + 6 CR LF
The Model 53288 inserts a “0” in position “12” of the output string for all measurements
that don't use the ninth digit of the display. This extra “0" fills the output string to the
standard 17 characters.
3-34. BUS COMMANDS 0,

The Model 5328B obeys the following bus commands (ASCIl codes shown in parentheses and in
Table 3-6).

a. Unaddress Commands

UNL  UNListen (ASCIl question mark — “?”)
Clears the counter from acting as a listener.

UNT  UNTALK (ASCII underscore — “__ "

Clears the counter from acting as a talker. The same result can be achieved by
addressing any other device on the bus to talk.

b. Universal Commands
LLO  Local LockOut (ASCIH “DC1”)

Disables all programmable front-panel control including RESET. Go To Local (GTL)
must be programmed to return to manual control.

DCL Device Clear (ASCH “DC4”)

Resets the programmed state of the counter to the codes shown in bold face in
the program code set. Has the same effect as the program code “P”.
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SPE Serial Poll Enable (ASCII “CAN")

Sets the counter to the Serial Poll mode. When addressed to talk during the serial
poll mode, the Model 5328B produces a status byte to indicate its condition. If the
Model 5328B has completed a measurement, and is requesting service, the status
byte contains a “1” in bit “7” (decimal value “64”). If the Model 5328B has not re-
quested service, the status byte will be “0” in all bits. When addressed to “talk”
in the Serial Poll Mode, the Model 5328B will immediately stop requesting service.

SPD  Serial Poll Disable (ASCIl “EM”)

Terminates the Serial poll mode. The Model 5328B can resume its normal
data output mode.

. Addressed Commands

GTL  Go To Local (ASCIl “SOH")

Returns the Model 5328B to local (manual) control from remote (HP-1B} control.
SDC  Selected Device Clear (ASCH “EQT”)

Responds as with “Device Clear” or program code “P”.
GET  Group Execute Trigger (ASCIl “BS”)

Starts a measurement. This command provides the quickest method to start a mea-
surement cycle.
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Table 3-6. American Standard Code for Information Interchange (ASClI)
USA STANDARD CODE FOR INFORMATION INTERCHANGE
b; #
0 0 0 0 1 1 1 1
BITS ‘;‘;: O0g| 04| o | 19| 0o | 0Oy o | 11
bgjbs|b b4 |coLumn ®
G312 Q ts7om 0 1 2 3 4 5 6 7
Sp
010j070 0 NUL DLE (blank) 0 @ P N p
0j010{1 1 SOH DC1 ! 1 A Q a q
gjol1]0 2 STX DC2 ” 2 B R b r
0101111 3 ETX DC3 # 3 C S C s
011{010 4 EOT DC4 $ 4 D T d t
0111011 5 ENQ NAK % 5 E U e u
o(1f1|0 6 ACK SYN & 6 F \ f v
ol1t1{1 7 BEL ETB ‘ 7 G W g w
110{0]|0 8 BS CAN { 8 H X h X
11001 9 HT EM ) 9 | Y i Y
1]/o011]0 10 LF SUB * : J z i z
1jol1|1 | 11 | vi |ESC | + K [ K {
111{0]0 12 FF FS , < L \ 1 :
11101 13 | CR GS - = M ] m }
11110 14 SO RS ) > N t n ~
111141 15 Sl us / ? 0 _ o DEL
W \M\'\NM\M
UNIVERSAL UNLISTEN T UNTALK
ADDRESS COMMAND COMMAND
COMMANDS  ISTEN TALK
ADDRESSES ADDRESSES
~ ~ g
DATA WHEN ATN IS HIGH.
ADDRESSES WHEN ATN IS LOW.

3-35. HP INTERFACE BUS DESCRIPTION

The Hewlett-Packard Interface Bus (HP-1B) transfers data and commands between the
components of an instrumentation system on 16 signal lines. The interface functions for each
system component are performed within the component so only passive cabling is needed to
connect the system. The cables connect all instruments, controllers, and other components of
the system in parallel to the signal lines.

Eight of the lines (“DIO1” through “DIO8”) are reserved for the transfer of data and other.
messages in a byte-serial, bit-parallel manner. Data and message transfer is asynchronous,
coordinated by the three handshake lines (“DAV”, “NRFD”, and “NDAC"). The other five lines
are for control of bus activity.
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) a Devices connected to the bus may be “talkers™, “listeners”, or “controllers”. The “controller”

oo dictates the role of each of the other devices by setting the “ATN” (attention) line “low” and
sending talk or listen addresses on the data lines (DIO1 through DIO8). Addresses are set into
each device at the time of system configuration either by switches built into the device or by
jumpers on a printed circuit board. While the ATN lineis “low”, all devices must listen to the data
lines. When the ATN line is “high”, only devices that have been addressed will actively send or
receive data. All others ignore the data lines.

Several listeners can be active simultaneously, but only “talker” can be active at a time.
Whenever a talk address is put on the data lines (while ATN is “low”), all other talkers will be
automatically unaddressed.

Information is transmitted on the data lines under sequential control of the three handshake
lines. No step in the sequence can be initiated until the previous step is completed. Information
transfer can proceed as fast as devices can respond, but no faster than allowed by the slowest
device presently addressed as active. This permits several devices to receive the same message
byte concurrently.

The ATN line is one of the five control lines. When ATN is “low”, addresses and universal
commands are sent on only seven of the data lines using the ASCH (American Standard Code for
Information Interchange) code. When ATN is “high”, any code of eight or fewer bits understood
by both talker and listener(s} may be used.

The other control lines are “IFC”, “REN”, “SRQ”, “EOI”. “IFC” (interface clear) places the
interface system in a known quiescent state. “REN” (Remote ENable) is used with other coded
messages to select either local or remote control of each device.

i Any active device can set the SRQ (Service ReQuest) line “low”. This indicates to the controller
j b l. that some device on the bus (say the Model 5328B) had just completed some operation {(such as
making a measurement) and wants attention (such as use of the bus to send its output to a
printer).

“EOI” (End Or Identify) is used by a device to indicate the end of a multiple-byte transfer
sequence. When a controller sets both the ATN and EO! lines low, each device capable of a
paraliel poll indicates its current status on the DIO line assigned to it.

For a more-detailed description of bus operation, refer to the manual entitled “Condensed
Description of the Hewlett-Packard Interface Bus”, HP Part No. 59401-90030.

3-36. HP-IB INTERFACE OPERATION

The HP 5328B’s HP-IB interface is used to remotely program the Model 53288 and deliver the
measurement results to the bus. Thus, the HP-IB interface operates as both a “listener” and a
“talker”. As a “listener”, the Model 5328B’s HP-1B interface can be used to program most of the
counter’s mainframe controls and all of its programmable functions. The HP-IB board contains
storage circuits to control the mainframe remotely, and is set up to program the storage circuits in
any programmable module.

As a “talker”, the Model 5328B’s HP-1B interface can output measurement data in scientific (i.e.,
number-plus-exponent) format, with a mantissa of nine digits (whose leading zeroes are output
. as spaces) and a one-digit exponent. Overflow and sign information are also contained, along
; with a carriage return-line feed (““CR LF”) termination to make it compatible with the standard
HP-IB serial data format.

J)IQQ In addition to being a talker and listener, the Model 5328B’s HP-IB interface follows a set of HP-I1B
N .commands. This includes complete service request capability. The ASCll codes used for
addressing and for data are shown in Table 3-6. Address switch information isshown inTable 3-4. The
program code set is shown in Table 3-5.

3-27
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W @ SECTION 1V
PERFORMANCE TESTS

4-1. INTRODUCTION

This manual section contains two groups of tests you can use to check for proper operation of a
Model 5328B Universal Counter.

All tests in either group can be performed without having to remove any cover from the Model
5328B.

The first test group is-the “OPERATIONAL VERIFICATION”. This test group, which begins at
-paragraph 4-3, can be used to give a high degree of confidence that the Model 5328B is operating
properly, without performing the more-complete “PERFORMANCE TEST” tests. The “OPERA-
TIONAL VERIFICATION” tests should be useful for incoming Quality Assurance, routine
maintenance, and after instrument repair.

The second test group is the “PERFORMANCE TESTS”. This test group, which begins at paragraph
4-11, actually tests the performance of the Model 5328B against its specifications (given in Table 1-1
of this manual). The tests in this group are (in general) much more demanding and time-
consuming than those in the “OPERATIONAL VERIFICATION” group.

B Following each test group is a form on which you can record the results of your tests of the Model
)}»; (. 53288B.

4-2. EQUIPMENT REQUIRED

The equipment required for the performance tests is listed in the “Recommended Test
Equipment” table in Section 1 of this manual. Any equipment that satisfies the critical
specifications given in the table may be substituted for the recommended model(s).

A
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OPERATIONAL VERFICATION

4-3. SELF CHECK

a. Set the Model 5328B’s controls as follows —

FUNCTION ottt ieiieeatassennesaaaenesnsnanesaanoeanens CHECK
RESOLUTION ittt it iiiteaenasiraatascsanoracassenans 10 kHz,102
GAMPLE RATE ittt eieeeainniasennnaaanseesannnaeanns Mid-range
b. Verify that the Model 5328B displays 10.00 £0.01 MHz.
c. Record the results of your test on the test record card provided.
d. Set the Model 5328B’s controls as follows —
FUNCTION ottt ittt taaenattacassesasassstesasassanassons FREQ A
CHK/COM A/SEP oottt it ittt i teiaaneteesaasnananeacacas CHK

e. Verify that the Model 53288’s “CHECK” indicator is lighted, and that its numeric display is
100.00 +£0.01 MHz.

f.  Record the results of your test on the operational verification record provided.

N 4-2 -
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M) '@ OPERATIONAL VERIFICATION (Continued)

4-4. 0-100 MHz SENSITIVITY — CHANNEL “A”

a. Set up equipment for this test as shown in Figure 4-1.

HP 8640A/8 HP 53288
‘ SIGNAL GENERATOR

f INPUT A i
; ) ? l

, 500
i TERMINATION ‘

Figure 4-1. Channel “A” Test Setup

! b. Set the Model 5328B’s controls as follows —

FUNCTION L e e e FREQ A
RESOLUTION L . e i 10 kHz,102
‘ CHANNEL “A” LEVEL ... it i PRESET
i ATTEN A e e X1
! CHK/COM A/SEP . e e e SEP
COUPLING A o e e e e e AC
INPUT IMPEDANCE ... et T MEGOHM

c. Set the Signal Generator for an output of 40 MHz at 25 mV rms.

d. Verify that the Model 5328B displays approximately 40.00 MHz, and that its Channel “A”
trigger indicator is blinking.

e. Increase the Signal Generator’s output frequency and signal level to 100 MHz at 50 mV rms.

f.  Verify that the Model 5328B displays approximately 100.00 MHz, and that its Channel “A”
trigger indicator is blinking.

g- Record the results of your tests on the operational verification record card provided.

h. Set the Model 53288’s Channel “A” input impedance to 50 ohms and remove the 50-ohm

|

f

l

|
,ig termination at its input.
[

i. Repeat step “c” through “g” above.
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OPERATIONAL VERIFICATION (Continued) i

=y

4-5. 0-100 MHz SENSITIVITY — CHANNEL “B”

a. Set up equipment for this test as shown in Figure 4-2.

10 MHz OSC OUTPUT
1
HP 8640A/B HP 53288
SIGNAL GENERATOR
INPUT A INPUT B
t $
b
500
TERMINATION
Figure 4-2. Channel “B” Test Setup
4
b. Set the Model 5328B’s controls as follows — )‘

g FUNCTION it ittt ittt ieie et ieaa e RATIO B/A
r:f RESOLUTION L.ttt ieaa i ieea e annas 10 kHz,102
i CHANNEL “A” LEVEL ...ioiiiiiiiiiiiiiii s PRESET
il CHANNEL “B” LEVEL ...ttt PRESET
i ATTEN (both channels) ... ... oo X1
CHK/COM A/ SEP i i i i i i i it eannaanaaanaaeas SEP
b COUPLING (both channels) ..., AC
! INPUT IMPEDANCE (both channels) .................cooo... 1 MEGOHM

3 e

c. Set the Signal Generator for an output of 40 MHz at 25 mV rms,

d. Verify that the Model 53288 displays approximately “4.00”, and that its Channel “A” and
Channel “B” trigger indicators are blinking.

S A e

e

e. Increase the Signal Generator’s output frequency and signal level to 100 MHz at 50 mV rms.

f. Verify that the Model 5328B displays approximately “10.00”, and that its Channel“A” and
Channel “B” trigger indicators are blinking.

g. Record the results of your test on the operational verification record card provided.

L

| 4-4
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OPERATIONAL VERIFICATION (Continued)

4-6. PERIOD MEASUREMENTS

a. Set up equipment for this test as shown in Figure 4-3.

{ HP 8640A/8 HP 53288
| SIGNAL GENERATOR

INPUT A

! !

TERMINATION
K

N Figure 4-3. Period — Test Setup
V@
R
R
1; b. Set the Model 5328B’s controls as follows —
L FUNCTION .ttt ittt et e e PER A
i RESOLUTION ..ttt ittt et ettt e e ety 1 MHz,1
g EEVEL A .« oottt it et e et e e e e e e PRESET
COUPLING A i i i e et ettt et ettt iaaneenas AC
ATTEN A i et e e e X1
! INPUT IMPEDANCE ... it it i s 1 MEGOHM
CHK/COM A/SEP L e ettt aas SEP
c. Set the Signal Generator for an output of 10 MHz at 50 mV rms.
: d. The Model 5328B should display approximately 0.10 uS (the period of a 10 MHz signal).-
l e. Record the results of your test on the operational verification record card provided.
i
i
e
Y
@2"{
o
il
I
i
i
|
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OPERATIONAL VERIFICATION (Continued)

Ponacras N

4-7. TIME INTERVAL MEASUREMENTS
a. Set up the equipment for this test as shown in Figure 4-3.
b. Set the Signal Generator for an output of 5 MHz at 50 mV rms.

c. Set the Model 5328B’s controls as follows —

FUNCTION ittt e iiee it eeaneaannneanes T.1. A-B
RESOLUTION ittt ittt iai i ea e anaa s 1 MHz, 1
LEVEL (both channels) ..o PRESET
‘ COUPLING (both channels) ......... ... i, AC
ny ATTEN (both channels) ... .....ooiiiuiiiiiiiii e X1
3 INPUT IMPEDANCE (both channels) ........................ 1 MEGOHM
- CHK/COM A/SEP ... .. ..... e e COM A
- SLOPE (Channel “A’) ... ittt anaeas “qr
q SLOPE (Channel “B™) ...vnuetieii it eiiae e aeanees “.r
i
- d. The Model 53288 should display approximately 0.10 uS.
T
e. Setthe Model 53288 to T.Il. AVG A—B.
i
' iﬂ:: ! f. The Model 5328B should continue to display approximately 0.10 uS.
; : | g. Record the results of your test on the operational verification record card provided.

ey

S
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@))}1' OPERATIONAL VERIFICATION (Continued)
!

4-8. TOTALIZING MEASUREMENTS

a. Set up the equipment for this test as shown in Figure 4-4.

HP 8640A/B HP 5328B
INPUT A

! 1

} 500
, ~ TERMINATION

! j};‘@ Figure 4-4. Totalizing Test (START/STOP) — Test Setup
Z1
b. Set the Model 5328B’s controls as follows —
g FUNCTION oottt et e e e e FREQ A
X RESOLUTION L.ttt ittt et ea e 0.1 kHz,104
; LEVEL A ottt et et e e PRESET
; ATTEN A e X1
COUPLING A ittt e e e et e e e AC
x CHK/COM A/SEP ittt e e e SEP
INPUT IMPEDANCE ...ttt 1 MEGOHM
SAMPLE RATE ot e et i e e Mid-range

c. Set the Signal Generator for an output of 10 MHz at 50 mV rms.

d. The Model 53288 should display approximately 10000.0 kHz, and its Channel “A” trigger
indicator should be blinking.

e. Set the Model 5328B’s FUNCTION switch to START A.
f. Allow the Model 5328B to totalize for 30 seconds, then set its FUNCTION switch to STOP.
g. The Model 5328B should display approximately 300.00 m.

h. Record the results of your test on the operational verification record card provided.

’ Model 53288
Performance Tests
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OPERATIONAL VERIFICATION (Continued)
4-9. DIGITAL VOLTMETER (OPTION 021 OR OPTION 050)
a. Set the Model 5328B’s controls as follows —
FUNCTION it it it it ittt it taeeieeeancaasanons DVM
RESOLUTION . it it it ittt ianaaaaaanas 1 Hz, 106
LEVEL (both channels) ... ... ... i e PRESET
ATTEN (both channels) ........ .o i i it ieeeenenn X1
RANGE (Digital Voltmeter) ........cciiiiiriiiiiiiiiiiiiinnnannnn. AUTO
FILTER (Digital Voltmeter) .........oiiiiituiiiiiiiiiiiiiiiiinenennns OFF
READ A and READ B (Digital Voltmeter) ............ ... ... ... ..., out

b. Short (i.e., connect together) the Digital Voltmeter’s input terminals.

c. Verify that the Model 5328B displays 0.0000V +0.4 mV.

d. Record the results of your test on the operational verification record card provided.

e. Disconnect the short at the Digital Voltmeter’s input.

f. Place the Digital Voltmeter in its READ A mode.

g. Vary the Model 5328B’s Channel “A” LEVEL control from fully counter-clockwise to fully
clockwise. The Model 5328B’s display should change from approximately -3.000V to
+3.000V as you do this.

h. Record the results of your test on the operational verification record card provided.

i. Make sure the Digital Voltmeter's READ A and READ B buttons are both out.

j.  Short (i.e., connect together) the Digital Voltmeter’s input terminals.

k. Observe the Model 5328B’s display as the Digital Voltmeter’s RANGE switch is set as

indicated in the chart below.

Digital
Voltmeter Model 53288
Range Display

AUTO 0.0000V +0.4 mV
1K 0.00V £40 mV
100 0.000V £4 mV
10 0.0000V +0.4 mV

Record the results of your test on the operational verification record card provided.
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4-10. CHANNEL C (OPTION 031 OR OPTION 050)

S

a. Set up equipment for this test as shown in Figure 4-5.

53288 UNIVERSAL COUNTER

SYNTHESIZED
SIGNAL GENERATOR

I NOTE
1
Dotted lines represent direct

I 27893359399

connections, not cables.

§

| 8660C
|

|

|

|

|

(

i
i 1
;1 436A POWER METER \\
L ) 1250.0780°
. 1250-0082 ADAPTER N(m)
i 0082+ 8491A TO BNCf
K ADAPTER N(m) 10d8 “
i TO BNC(m} "; ATTENUATOR
\‘ f@ b 1260-0780 *
) a8 P 502
L ADAPTER Nim)
{ - To BNC( BNC CABLE
v
! [ 8481A 7 11667A
¢ J:_—;“_ﬂ__ -t  POWER o
SPLITTER *HP PART N
POWER t = FEMALE
SENSOR m = MALE

Figure 4-5. Test Setup for Channel “C”

b. Set the Model 5328B’s controls as follows —

FUNCTION i i i it it ittt ittt inn s FREQ C
RESOLUTION ...t eieeaen s 10 kHz,102
SAMPLE RATE ... it Mid-range
CHANNEL “C” AHENUAtOr ....vvvviiiieininiienennneneanns fully clockwise

c. Set the Signal Source to provide -11 dBm at 90 MHz, as measurea on a HP 436A Power
Meter.

d. Verify that the Model 5328B counts at 90 MHz.

e. Set the Signal Source to 300 MHz, 600 MHz, 900 MHz, and 1300 MHz (at - 11 dBm at each
frequency), and verify that the Model 53288 counts at each frequency.

-~

Record the results of your test on the operational verification record card provided.
g. RATIO C/A

1) Set up equipment for this test as shown in Figure 4-6.

4-9
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OPERATIONAL VERIFICATION (Continued)

436A POWER METER

8640B SIGNAL GENERATOR
g NOTE

Dotted lines represent direct
connections; not cables.

1250-0780 *
ADAPTER N{m)
TO BNCIf)
OWER SENSOR i
1250-0780 *
500
ADAPTER N(m} BNC CABLE

TO BNCiH
11667A
POWER SPLITTER mﬁ
O
L4

53288 UNIVERSAL COUNTER

10 MHz OSC

& siorn OUTPUT

10d8
ATTENUATOR
1250-0082°

(S Leel® ¢ G
INPUT C :
| | INPUT A
b e e e e e A
“HP PART NO 5052 ‘
nFEmaLe TERMINATION
Figure 4-6. Channel “C” RATIO TEST SETUP
2) Set the Model 5328B’s controls as follows —
FUNCTION ittt ittt ieiesaetsnesannaonnnns RATIO C/A
RESOLUTION it i i ettt teicaesneaenneans 10 kHz, 102
. LEVEL (Channel “A”) .............. B R PRESET
COUPLING (Channel “A”) ... it AC
ATTEN (Channel “A”) ... it X1
ATTEN (Channel “C”) ..ot fully clockwise
CHK/COM A/SEP i i e et c et ettt i e iiinanns SEP
INPUT IMPEDANCE ... i 1 MEGOHM

3) Set the Signal Source such that the Power Meter reads -3 dBm at 100 MHz.
4) The Model 5328B’s Channel “A” trigger indicator should be blinking and its display
should read approximately 10.00. Note, you may have to adjust the SAMPLE RATE

setting slightly in order to see the indicator flash.

5) Record the results of your tests on the operational verification record card provided.
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OPERATIONAL VERIFICATION RECORD
Hewlett-Packard Model 53288 Universal Counter
Serial Number
Tests Performed by
Date / /
Test Descripiton Results
Ref scnpito Pass Fail
4-3 SELF CHECK
Check 10.00 £0.01 MHz
Check 100.00 £ 0.01 MHz
i 4-4 0-100 MHz INPUT SENSITIVITY - CHANNEL “A”
b
i 1 Megohm: 40 MHz
100 MHz ';
; 50 ohms: 40 MHz
N
| 100 MHz
}
ii
\ 4-5 0-100 MHz INPUT SENSITIVITY - CHANNEL “B”
i
;i 1 Megohm: 40 MHz
: 100 MHz |
1
1:
4-6 PERIOD MEASUREMENTS l
PER A 0.10 uS
4-7 TIME INTERVAL MEASUREMENTS
T.I. A=B — 0.10 S
T AVG A—B — 0.10 xS :
: 4-11
mﬁu’v.valuetrgnlcs.com B
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'OPERATIONAL VERIFICATION RECORD (Continued) - @%ﬁ

Test Results
Ref Description Pass Fail

4-8 TOTALIZING MEASUREMENTS

START A/STOP

4-9 DIGITAL VOLTMETER (OPTION 021 OR OPTION 050)

Short Connector = 0.0000 0.4 mV

Read A = (~~3.000V to =~+3.000V)

AUTO = 0.0000V 0.4 mV

1K = 0.00V +40 mV

100 = 0.000V £4 mV

10 = 0.0000V £0.4 mV

4-10 CHANNEL C (OPTION 031 OR OPTION 050)

90 MHz

300 MHz

600 MHz

900 MHz

1300 MHz

RATIO C/A

4-12
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PERFORMANCE TEST

4-11. SELF CHECK

Set the Model 5328B’s controls as follows —

FUNCTION ittt ittt ittt it et tae it aerneaannens CHECK
SAMPLE RATE ...ttt ittt iiae i nnns counter-clockwise
L0 1 INT
‘ ARM ON/OFF (rear-panel) ......oouiiiiiniiiiiiiiiiiernninnnnnnnnn OFF
i STORAGE ON/OFF (rear-panel) ........ccoieiiiiiiriiininnnann.. ON
Vary the Model 5328B’s RESOLUTION switch from 1 MHz (“1”) to 0.1 Hz (107) while

observing the display.

Resolution Display (NOTE 1)

1MHz (1) 10. MHz

0.1 MHz (10)  10.0 MHz

10 kHz (102)  10.00 MHz
1kHz (103)  10.000 MHz

0.1 kHz (104)  10.0000 MHz

10 Hz (105)  10.00000 MHz
1Hz (108)  10.000000 MHz
/ 1 Hz (107)  OVFL 0.0000000 MHz (NOTE 2)
! Q NOTES:
1. 1 count

2. After ten seconds
Push and hold the Model 5328B’s RESET switch.

The Model 5328B’s display should show “8.8.8.8.8.8.8.8.8.”, with all annunciators except
OVFL, RMT, and GATE lighted.

Set the Model 5328B’s RESOLUTION control to 1 MHz (1).

SAMPLE RATE and GATE light check.

Observe the flashing of the Model 53288’s GATE light as you rotate its SAMPLE RATE control
between its fully counter-clockwise and fully clockwise positions.

When the SAMPLE RATE control is in its fully counter-clockwise position, gating will be so
fast that the GATE indicator will appear to be lighted continuously. The gating frequency
will decrease as the SAMPLE RATE contral is turned clockwise. When the control is in its
fully clockwise position, no gating will occur (i.e., the counter will be in “HOLD”).
FUNCTION control.

1) Set the Model 5328B’s RESOLUTION switch to 1 Hz (108).

2) Observe the Model 5328B’s display as you set its FUNCTION switch to the positions
listed in the chart below.

4-13




Model 53288
Performance Tests

PERFORMANCE TEST (Continued)

Display versus FUNCTION Switch Setting and Option Installation

Display
Function et a . With Indicated Option
With No Options Installed Installed (See Note)

CHECK 10.000000 MHz =1 count

FREQ C 0.00 kHz OPT. 031, 0.000 kHz

DVM 0.0000V OPT. 021, 0.0000V +0.4 mV

{See Note 2)

START A 0. M GATE light ON

sTOP 0. M GATE light OFF

FREQ A 0.000 kHz

PER A 0.00 s

PER AVG A 0.00000 ns

RATIO B/A . 0.000000

TI. A—B 0.00 s

T1. AVG A—B 0.00000 ns

RATIO C/A 0.00000 OPT. 031, 0.0000000 @)}

NOTES:

1. “OPT “021” or “OPT 031” also refer to “OPT 050", which is the combination of
these two options.

2. When checking the DVM function in a HP 5328A in which the digital voltmeter
has been installed, connect (short) the DVM’s input terminals together and set
the DVM’s range switch to “AUTO”.

3) Set the Model 5328B’s controls as follows —

CHK/COM A/SEP
1 FUNGCTION L.ttt FREQ A
| RESOLUTION .ttt e eeeaaceieniiaanns 10 kHz, (102)

4 The Model 5328B’s display should show “100.00 MHz” £0.01 MHz.

l§;31 L 4) Record the results of your test on the performance test record provided.
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PERFORMANCE TEST (Continued)

4-12. FREQUENCY RESPONSE AND SENSITIVITY — CHANNEL A
Specifications:
25 mV rms 0-40 MHz (dc¢ coupled)

25 mV rms 20 Hz - 40 MHz (ac coupled)
50 mV rms 40-100 MHz

Description: A signal generator with calibrated output is set to the specified Model 5328B signal
sensitivity level and varied over the specified frequency range. The Model 5328B must display the
correct frequency.

a. 10 Hz to 10 MHz

1) Set up equipment for this test as shown in Figure 4-7.

HP 654A HP 53288
TEST OSCILLATOR INPUT A
1 MQ
500
OUTPUT
500
TERMINATION

Figure 4-7. Channel A Frequency Response and Sensitivity Test Setup, 10 Hz to 10 MHz

2) DC-coupled 10 Hz to 10 MHz —

a) Set the Model 5328B’s controls as follows —

FUNCTION i e et FREQ A
RESOLUTION L. i i e 1Hz
SAMPLERATE ........ i, fully counter-clockwise
LEVEL A e e PRESET
COUPLING L e e et DC
ATTEN i e e e, X1




: Model 53288
f Performance Tests
| PERFORMANCE TEST (Continued) @
b) Set the Test Oscillator’s controls as follows —
Outputlevel ... ... .. ... i i 25mV rms
v ‘ c) Vary the Test Oscillator’s frequency from 10 Hz to 10 MHz.
Observe that the Model 5328B displays the correct frequency for all oscillator
settings.
NOTE
i Adjust the Model 5328B’s LEVEL A control as necessary to
L achieve a stable numeric display.
b d} Record the results of this test on the performance test record at the end of this
o table.
aa
P 3) AC-coupled 20 Hz to 10 MHz —
‘ a) Set the Model 5328B’s controls as follows —
FUNCTION L. i i ittt tienterananaanns FREQ A
RESOLUTION Lottt ittt et i iteeaseanneaeannns 1Hz N
SAMPLERATE ... ... ..ciiiiiiiin.n, fully counter-clockwise )
LEVEL A L i i e PRESET '
COUPLING L. i it i i i et enennanananes AC
ATTEN i i i et i ittt et e e, X1
CHK/COM A/SEP i i i i i e e ineanaananns SEP
ARM (rear-panel) ... .. ... . i OFF

b) Set the Test Oscillator’s controls as follows —

il Outputlevel .. ... i i 25mV rms

‘F . ¢} Vary the Test Oscillator’s frequency from 20 Hz to 10 MHz.

i Observe that the Model 53288 displays the correct frequency for all oscillator
e settings.

i NOTE

Vi Adjust the Model 5328B’s LEVEL A control as necessary to
i achieve a stable numeric display.

~; d) Record the results of this test on the performance test record at the end of this
| table.

b. 10 MHz to 100 MHz

), ‘ ) 4
1) Set up equipment for this test as shown in Figure 4-8. @
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PERFORMANCE TEST (Continued)

HP 8640A/B HP 53288
SIGNAL :
GENERATOR INPUT A
1 MO
500 500
OUTPUT TERMINATION

Figure 4-8. Channel A Frequency Response and Sensitivity Test Setup, 10 MHz to 100 MHz

2) DC-coupled 10 MHz to 100 MHz

a)

Set the Model 5328B’s controls as follows —

FUNCTION .. it i e et e ieaanns FREQ A
RESOLUTION L. i i i ittt et eee e 1Hz
SAMPLERATE .. ... ... ... oo, fully counter-clockwise
LEVEL A i e et PRESET
COUPLING .. ettt et DC
ATTEN i i e et e s X1
CHK/COM A/SEP i et e e SEP

Set the Test Oscillator’s controls as follows —
Outputlevel ... . i 25mV rms
Vary the Test Oscillator’s frequency from 10 MHz to 40 MHz.

Observe that the Model 5328B displays the correct frequency for all oscillator
settings.

NOTE

Adjust the Model 5328B’s LEVEL A control as necessary to
achieve a stable numeric display.

Record the results of this test on the performance test record at the end of this
table.

Set the Test Oscillator’s level control to 50 mV.

Vary the Test Oscillator’s frequency from 40 MHz to 100 MHz.

Observe that the Model 5328B displays the correct frequency for all oscillator
settings.

NOTES
1. Adjust the Model 5328B’s LEVEL A control as necessary to
achieve a stable numeric display.
2. The display will overflow if the signal being measured is 100
MHz or more.

4-17
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PERFORMANCE TEST (Continued)

8)

Record the results of this test on the performance test record at the end of this
table.

3) AC-coupled 10 MHz to 100 MHz —

a)

b)

Set the Model 5328B’s controls as follows —

FUNCTION L.ttt it et iiieiataaaananaenns FREQ A
RESOLUTION ittt ettt ieaassaaeaaanaaoanns 1Hz
SAMPLERATE ......cooiiiiiiiiiiiinnnn fully counter-clockwise
LEVEL A i i ittt ittt ittt PRESET
COUPLING . ittt ittt it s itiaaaaenaanneaenes AC
ATTEN it i ittt ie it tseanansnanaaneaacaaanns X1
CHK/COM A/SEP i i i i it aeans SEP
ARM (rear-panel) ... OFF
Set the Test Oscillator’s controls as follows —

Outputlevel ... i 25mV rms

Vary the Test Oscillator’s frequency from 10 MHz to 40 MHz.

Observe that the Model 53288 displays the correct frequency for all oscillator
settings.

NOTE

Adjust the Model 53288’s LEVEL A control as necessary to
achieve a stable numeric display.

Record the results of this test on the performance test record at the end of this
table.

Set the Test Oscillator’s level control to 50 mV.
Vary the Test Oscillator’s frequency from 40 MHz to 100 MHz.

Observe that the Model 53288 displays the correct frequency for all oscillator
settings.

NOTES

1. Adjust the Model 5328B’s LEVEL A control as necessary to
achieve a stable numeric display.

2. The display will overflow if the signal being measured is 100
MHz or more.

Record the result of this test on the performance test record at the end of this
table.

4-18
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(@ PERFORMANCE TEST (Continued)

4-13. FREQUENCY RESPONSE AND SENSITIVITY — CHANNEL B

Specifications:
25 mV rms 0-40 MHz (dc coupled)

25 mV rms 20 Hz - 40 MHz (ac coupled)
50 mV rms 40-100 MHz

Description: The Model 5328B is set to RATIO B/A. The Model 5328B must display the indicated
ratio value throughout the frequency range.

a. 10 Hz to 10 MHz

1) Set up equipment for this test as shown in Figure 4-9.

HP 654A HP 53288
TEST OSCILLATOR

INPUT A INPUT A
1 MO COM A 1 MO
‘L@ ' __________ ®_ [ J
500
OQUTPUT
500
TERMINATION

Figure 4-9. Channel B Frequency Response and Sensitivity Test Setup, 10 Hz to 10 MHz

‘ 4-19
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PERFORMANCE TEST (Continued)
2) DC-coupled 10 Hz to 10 MHz —
; a) Set the Model 5328B’s controls as follows —
|
‘: FUNCTION . neitenteeeeeneaeeeeaneanaeaneens RATIO B/A
. RESOLUTION ittt iii i iiiiiineiaaaanacnacnnns 0.1 MHz,10
SAMPLE RATE . iiie e iiiiiiiiiiineeianaaeaenens Mid-range
: (1Y =1 - N R PRESET
LEVEL B oreeeenieeeeeeennnnen e PRESET
‘: Input Impedance ..........coiiiiiiiiiiiiiiiiiaaaes 1 Megohm
! COUPLING (both channels) .........oooiiiiiiiiiiiiiiiians DC
: ATTEN (both channels) ...........ooiiiiiiiiiiiiiinaiennes X1
' CHK/COM A/SEP ottt it iiectieeteananerannanns COM A
: ARM (rear-panel) ........coeviriiiniiiarnaeiaieieiaeinns OFF
{
| NOTE
i
' i In the steps below, you may have to change the
SAMPLE RATE setting slightly in order to see the
i GATE indicator flash.
! ‘ v b) Set the Test Oscillator’s controls as follows —
b
!., Output level .....ooiiiiiiiii i 25mV rms
o
Q'!‘H c) Vary the Test Oscillator’s frequency from 10 Hz to 10 MHz.
r:% Observe that the Model 5328B displays “1.0 £0.1”, and that its GATE light is
i flashing, at all Test Oscillator frequency settings.
b NOTE
Adjust the Model 5328B’s LEVEL A and LEVEL B controls as
. necessary to achieve a stable numeric display.
d) Record the results of this test on the performance test record at the end of this
table.
. 3) AC-coupled 20 Hz to 10 MHz —
N ! a) Set the Model 5328B’s controls as fcllows —
{
FUNCTION it iirie it iieiiernvanaesananonaanases RATIO B/A
. RESOLUTION ..ttt iiiiirineaaaasisasnananans 0.1 MHz,10
. SAMPLE RATE ..ttt iiiiiiiiieeaaiaenaanninaaanas Mid-range
qi LEVEL A .ttt it eanetenasnassanasassnonsaannstns PRESET
o LEVEL B oottt ieeeeiarasensancoasssaoananasans PRESET
- Input Impedance .........c.iiiiiiiiiiiniiiiiieants 1 Megohm
i COUPLING (both channels) .........cooiiiiiiiiiiieaennns AC
il ATTEN (both channels) ..........oovuuiirieeerimniiaaeneaees X1
. CHK/COM A/SEP ittt iietsanasnaaaeeans COM A
ARM (rear-panel) ... OFF

4-20
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(5@ PERFORMANCE TEST (Continued)

¢) Vary the Test Oscillator’s frequency from 20 Hz to 10 MHz.

Observe that the Model 53288 displays “1”, and that its GATE lightis flashing at all
Test Oscillator frequency settings.

NOTE

Adjust the Model 5328B’s LEVEL A control as necessary to

achieve a stable numeric display. Adjust SAMPLE RATE
slightly, if necessary to see GATE light flashing.

d) Record the results of this test on the performance test record at the end of this
table.

b. 10 MHz to 100 MHz

1) Set up equipment for this test as shown in Figure 4-10.

HP 5328B
HP 654A : HP 8640A/B
TEST INPUT A INPUT B SIGNAL
OSCILLATOR 1 MQ 1 MQ GENERATOR
L ! ! I
N 500 500
OuTPUT OUTPUT
500 500

TERMINATION TERMINATION

Figure 4-10. Channel B Frequency Response and Sensitivity Test Setup, 10 MHz to 100 MHz

2) DC-coupled 10 MHz to 100 MHz —

a) Set the Model 5328B’s controls as follows —

FUNCTION ..o, RATIO B/A
RESOLUTION L. e 1Hz
SAMPLERATE ... i, fully counter-clockwise
LEVEL (both channels) ................................. PRESET
COUPLING (both channels) ................. ... oo ... DC
ATTEN (both channels) ........... ... X1
CHK/COM A/SEP ..t e e e SEP
ARM (rear-panel) ........oiiiiiiiii i OFF
o i NOTE
!\@ In the steps below, you may have to change the SAMPLE
- RATE setting slightly in order to see the GATE indicator
flash. :

4-21
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PERFORMANCE TEST (Continued) @7}

b) Set the Test Oscillator’s controls as follows —

‘ Output Frequency ....... PPN 1 MHz
- Output Level ... ..o 25mV rms

¢) Set the Signal Generator’s controls as follows —

OUtpUt FreqUENCY . .vviitee i iiiiiieaiiaaoeaenteanns 10 MHz
Output Level ... ...iiiiiieiiiiiiniiiaiaiaiiens 25 mV rms

:.‘1 Observe that the Model 5328B displays approximately 10.000 000 *1, with the
i GATE light flashing.
d } d) Mark the resuits of your test on the performance test card provided.

e) Set the Signal Generator’s controls as follows —

Output FreqUENCY . .oeiiur it iaiiirisinaenaencaaanes 40 MHz
Output Level ..., 25 mV rms

Observe that the Model 53288 displays approximately 40.000 000 *1, with the
GATE light flashing.

f) Mark the results of your test on the performance test card provided. Q,

g) Set the Signal Generator’s controls as follows —

OQutput FrequenCY .. ..iverveennutieinneenccanecanen: 70 MHz
Output Level ... 50 mV rms

!, : Observe that the Model 5328B displays approximately 70.000 000 =1,
with the GATE light flashing.

' h) Mark the results of your test on the performance test card provided.

0 i) Set the Signal Generator’s controls as follows —

! Output FreqQUENCY ...viint it 100 MHz

:‘li Output Level ...t 50 mV rms
I P

i

.’l Observe that the Model 5328B displays approximately 99.999 000 or

X OVFL 00.000 000 +1, with the GATE light flashing.

&

' NOTE

‘; i The display will overflow if the signal being measured s 100

MHz or more.

i) Mark the results of your test on the performance test card provided.
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PERFORMANCE TEST (Continued)

3)

AC-coupled 10 MHz to 100 MHz —

a)

b)

Set the Model 5328B’s controls as follows —

FUNCTION L. i ittt i iiieans RATO B/A
RESOLUTION ... i i i ittt aaaaanens 1Hz
SAMPLE RATE ..., fully counter-clockwise
LEVEL (both channel) ..........cooiiiiiiiiiiiiiiinnn. PRESET
COUPLING (both channels) ........ ..ot AC
ATTEN (both channels) ........ ... it X1
CHK/COM A/SEP o i i i ees SEP
ARM (rear-panel) ... ...t e OFF
NOTE

In the steps below, you may have to change the SAMPLE
RATE setting slightly in order to see the GATE indicator
flash.

Set the Test Oscillator’s controls as follows —

Output Frequency .........oiiiiiiii i 1 MHz
Output level ..........c..ci.iiiiiiiiiiiiiiieae .. 25mV rms

Set the Signal Generator’s controls as follows —

Output Frequency .........oiiiiiiiiirinriieenneenaeas 10 MHz
Output Level ... ... i i 25 mV rms

Observe that the Model 5328B displays approximately 10.000 000 £1,
with the GATE light flashing.

Mark the results of your test on the performance test card provided.
Set the Signal Generator’s controls as follows —

Output FreqUeNCY ... ..iiiii ittt inanaeannnn 40 MHz
Output Level ... ...ttt 25 mV rms

Observe that the Model 5328B displays approximately 40.000 000 1, with the
GATE light flashing.

Mark the results of your test on the performance test card provided.
Set the Signal Generator’s controls as follows —

Output Frequency .........iiiiiiiiiiiiiiiininaenanns 70 MHz
Output Level ... ... i 50 mV rms

Observe that the Model 5328B displays approximately 70.000 000 1, with the
GATE light flashing.

4-23
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¥ PERFORMANCE TEST (Continued)

h) Mark the results of your test on the performance test card provided.
i) Set the Signal Generator’s controls as follows —

Qutput FrequencCy .....oieiiiiiiiiiieerieenennnnnnnns 100 MHz
OutputLevel ... ..ottt 50 mV rms

dii Observe that the Model 5328B displays approximately 99.999 000 or
e OVFL 00.000 00021, with the GATE light flashing.

NOTE

J The display will overflow if the signal being
measured is 100 MHz or more.

1
|
i j)  Mark the results of your test on the performance test card provided.
&
1
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B @ PERFORMANCE TEST (Continued)

4-14. PERIOD AND PERIOD AVERAGE TESTS
Specifications:

PER A — the Model 53288 will measure periods of signals up to 10 MHz, with
resolutions from 10 nS to 0.1 S in decade steps.

PER AVG A — the Model 5328B will measure periods of signals up to 10 MHz, with
resolutions from 10 nS to 0.001 pS in decade steps.

Description: A 10 MHz signal from a generator drives the Model 5328B’s Channel “A”
as shown in Figure 4-11.

a. Set up equpiment for this test as shown in Figure 4-11.

8640A/B HP 53288
SIGNAL GENERATOR

INPUT A

500 500
@ OUTPUT OuUTPUT
4

Figure 4-11. Period Test Setup — 10 MHz at 50 mV rms

, b. Set the Signal Generator for an output of 10 MHz at 50 mV rms.

c. Set the Model 5328B’s controls as follows —

s FUNCTION it it it it te s emte it eaaerananinntosanns PER A
i RESOLUTION ittt it iiietererenentoaaessnnannsnns 1 MHz,1
" LEVEL A ottt it e ettt ettt eetantaristraaeneas PRESET
COUPLING (Channel A) ... ..ottt it iiiiiaenanananans AC
CHK/COM A/SEP . i it tiiieanannnn et eereeat e SEP

Verify that the Model 5328B displays approximately 0.10 u$ +0.014S.

d. Record your results on the performance test record card provided.

e. Set the Model 5328B’s controls as follows —

FUNCTION ittt ieiietaeeneananaananasnsnsenns PER AVG A
) RESOLUTION L.ttt ittt iiianerasnasnnsnaanaassnsases 10 kHz,102
‘{ SAMPLE RATE ... it ittt etenranacasseaanaaas Mid-range
; LEVEL A i i i i ittt aaresaasannesussasansasasane PRESET
' COUPLING oottt tee i iattenesanaaeaaneasssoaseannans AC
CHK/COM A/SEP it i it tretaaataseeascnasascnnannns SEP

@ Verify that the Model 5328B displays approximately 100.0 nS 1 nS.

f. Record your results on the performance test record card provided.
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PERFORMANCE TEST (Continued) i)

4-15. TIME INTERVAL AND TIME INTERVAL AVERAGE
Specifications:

T.. A—B — the Model 5328B measures time intervals (in the range 10 nS to 107 nS) between a
“START” signal at the Channel “A” input and a “STOP” signal at the Channel “B” input.

- T.I. AVG A—B — the Model 5328B measures time intervals (in the range 1nS to 15) between a
Vi “START” signal at the Channel “A” input and a “STOP” signal at the Channel “B” input. The
Pl number of time intervals over which the time interval measurement is made can be selected by
the Model 5328B’s RESOLUTION switch.

Description: A common signal drives the Model 53288’s Channel “A” and Channel “B” inputs.

a. Set up equipment for this test as shown in Figure 4-12.

HP 3312 HP 5328B
FUNCTION
GENERATOR INPUT A INPUT B
? 1 Mn' —————————— -1 MO
500
OUTPUT

Figure 4-12. Time Interval Test Setup, 10 MHz at 50 mV rms

B b. Set the Function Generator for an output of 10 MHz at 50 mV rms.

c. Set the Model 5328B’s controls as follows —

‘l : FUNCTION ittt ettt eeeiae s enananaeeaassansnnans Ti. A—B
4 RESOLUTION ottt ittt etianatarasasasasstassesnnnsns 1 MHz,1
’§ [ 22 VZ =1 - N PRESET
1 LEVEL B . v e et eeeee e e et e e et ee e ee e e PRESET
o COUPLING (both channels) ........ e ieeee e, AC
,} ATTEN (both channels) ........ooiiiiiiiii s X1
i CHK/COM A/SEP i i it it tii et nennes COM A

d.  Set the Model 5328B’s Channel “A” SLOPE to ““+”" and its Channel “B” SLOPE to “‘~".

£
et

e. Verify that the Model 5328B’s display reads approximately 0.05 uS +£0.01 S,

: 4-26 ]
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O PERFORMANCE TEST (Continued)

{ f. Record the results of your test on the test record card provided.

g. Set the Function Generator for an output of approximately 9.5 MHz at 50 mV rms.

h. Set the Model 5328B’s FUNCTION switch to T.l. AVG A —B, and its RESOLUTION switch to
10 kHz, 102,

: i.  Verify that the Model 5328B displays approximately 52.6 nS, =2 nS.

j.  Record the results of your test on the test record card provided.

k. Change the Model 5328B’s Channel “A” SLOPE to “ -’ and its Channel “B’s” SLOPEto “+”.
I.  Verify that the Model 5328B displays 52.6 nS =2 nS.

m. Record the results of your test on the test record card provided.
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PERFORMANCE TEST (Continued) 6))»

4-16. RATIO B/A AND C/A

Specifications:

The ratio of the frequency at the Model 5328B’s Channel “B” input to the frequency of the
Channel “A” input signal is measured for “N” counts of the “A” signal, where “N” is selected by
the Model 5328B’s RESOLUTION switch, in the range of N=1to N=107. If the optional Channel
“C” is installed, the ratio of the frequency of its input signal to that of the Channel “A” input

S S R S S 3
R i e

ﬁ signal can be similarly measured.

2
&)

N Input Frequency
b Channel Range
L,
i A 0-10 MHz
i B 0-100 MHz

! C 90-1300 MHz

A e

Description: Separate input signals are applied to Channel “A” and to Channel “B” (or Channel
“C”, if Option 031 or Option 050) is installed. Frequencies selected are the highest specified for
each individual channel.

a. Set up equipment as shown in Figure 4-13.

I
—

! » HP 654 HP 53288 HP 8640A/8
i, INPUT A INPUTB INPUTC
i
1 ! t 1

h

"

ik w00 I
o

[t

|

)

i MHz l
1 | 512MHzor1.3MHz

X 10 MHz

Figure 4-13. Ratio Measurement — Test Setup

=
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PERFORMANCE TEST (Continued)

b. RATIO B/A

1) Set the lower-frequency Test Oscillator to provide a 10 MHz signal at 50 mV.

2) Connect the lower-frequency Test Oscillator to the Model 5328B’s Channel “A” input.
3) Set the higher-frequency oscillator to provide a 100 MHz signal at 100 mV.

4) Connect the higher-frequency oscillator to the Model 5328B’s Channel “B’’ input.

5) Set the Model 5328B’s controls as follows —

FUNCTION . ittt i eneans RATIO B/A
RESOLUTION ...ttt it inenanes 1 kHz,103
LEVEL A o i i e i i i i PRESET
IR Y - O PRESET
COUPLING (both channels) ...... et AC
ATTEN (both channels) ............ ... it iiiiaa.. X1
CHK/COM A/SEP .ttt iiiaanaans SEP

INPUT IMPEDANCE
6) Verify that the Model 5328B displays approximately 10.000 *1.

) f‘ 7) Record the results of your test on the test record provided.

c. RATIO C/A

NOTE

This test can be performed only on a Model 5328B that
includes the optional Channel “C” electronics.

1) Set the lower-frequency Test Oscillator to provide a 10 MHz signal at 50 mV.

2) Connect the lower-frequency Test Oscillator to the Model 5328B’s Channe! “A” input.
3) Set the higher-frequency oscillator to provide a 1300 MHz signal at 40 mV.

4) Connect the higher-frequency oscillator to the Model 5328B’s Channel “C” input.

5} Set the Model 5328B’s controls as follows —

FUNCTION .t iiiiinenanne RATIO C/A
RESOLUTION ... . i 0.1 MHz, 10
LEVEL A .o i i i i e PRESET
COUPLING A i it ittt tiieiannaanans AC
ATTEN A i it eeitisersseennrenaeananens X1
; CHK/COM A/SEP it it aienaanas SEP
i ATTEN C Lot fully clockwise
>] ‘fw’ 6) Verify that the Model 5328B displays approximately 130.00 +1.

; 7) Record the results of your test on the test record provided.
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E PERFORMANCE TEST (Continued) 6})
: 4-17. CHANNEL “C” MODULE (OPTION 031 OR OPTION 050);

FREQUENCY RESPONSE AND SENSITIVITY

¢

Specification: -21 dBm (20 mV rms) 90 MHz-1.3 GHz

Description: A Signal Generator is connected through a Power Splitter to the Model 5328B’s
Channel “C” input and a Power Meter. The Signal Generator is varied over the frequency range
while the specified signal level is maintained. The counter must display the correct frequency.

e e e =

h
)i a. Set up the equipment for this test as shown in Figure 4-14.
8660C
o SYNTHESIZED
l.t{ NOTE SIGNAL GENERA
” Dotted lines represent direct
'} connections, not cables.
LAt
|
il
A
ol -
N -®
I
M) %nso-mo-
o ADAPTER N(m}
; 53288 UNIVERSAL COUNTER TO BNCIf)
B — INPUT C ; —
), b
nf:"l .
k
. 436A POWER METER AN
i 5002
I i BNC CABLE
. 1250-0082+ 8431A
N ADAPTER Nim} l 10d8
) TO BNC{m) N, ~'. ATTENUATOR
? € 12500780 *
; Z 22N ADAPTER Nim)
. “ TO BNC(f)
o .
: 8481A . 11667A
: w——2’ POWER
| '{ C SP:VITTER *HP PART NO
; t; ‘S’g:’sﬁoﬂa f = FEMALE
' m = MALE

Figure 4-14. Channel “C” — Frequency Response and Sensitivity Test — Setup

b. Set the Model 5328B’s controls as foliows —

FUNCTION ittt ittt i iiaa e eaa s inaaa e FREQ C
RESOLUTION . i i iae e iiee e 1 kHz,103
SAMPLE RATE ..ttt iae e aens MID-RANGE

ATTEN (Channel “C”) .. . i

4-30
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c. Setthe Signal Generator’s output level such that the Power Meter reads “-11dBm” ateach
of the following frequencies — 90 MHz, 300 MHz, 600 MHz, 900 MHz, and 1300 MHz.

d. Verify that the Model 5328B displays the proper frequency for each Signal Generator output

frequency.

e. Record the results of your test on the test record card provided.

4-18. TOTALIZE (START A/STOP)

Specification: The number of counts at the Model 5328B’s Channel “A”input, divided by “N”
(selected by the Model 5328B’s RESOLUTION switch) is displayed. Scaled output is available at

the rear-panel TB OUT (Time Base Out) connector.

a. Set up equipment for this test as shown in Figure 4-15.

HP 8640A/B HP 53288
INPUT A
Figure 4-15. START/STOP — Test Setup
b. Set the Model 5328B’s controls as follows —

FUNCTION i i e e et e s ettt iaens FREQ A
RESOLUTION it i i i it i et sttt 0.1 kHz,104
LEVEL A L it it i et s ettt e e e, PRESET
ATTEN A it i et i et ettt tes e eeaensenensanasaseneneennn X1
COUPLING (Channel A) ... i i e e e AC
CHK/COM A/SEP . e e e e ettt eiiaanaas SEP
INPUT IMPEDANCE ... i i i i i et e re s 50 ohms
SAMPLE RATE ... it et e e Mid-range

NOTE

in the steps below, you may have to change the
SAMPLE RATE setting slightly in order to see the

GATE indicator flash.

c. Set the Signal Generator for an output of 10 MHz at 50 mV rms.

d. The Model 5328B should display approximately 10000.0 kHz, and its Channel “A” Trigger

indicator should be flashing.
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PERFORMANCE TEST (Continued) @M
i e. Set the Model 5328B’s FUNCTION switch to “START A”.
5 i Allow the Model 5328B to totalize for 30 seconds, then set the FUNCTION switch to
58 “STOP”. The Model 5328B should Display about “300.00 m”. Record the result of your test
on the performance test record provided.
fi‘ 4-19. DIGITAL VOLTMETER (OPTION 021 OR OPTION 050)
8
t NOTE
? This test can be performed only if your Model 53288
" includes the optional Digital Voltmeter.

o

Specification: The Model 5328B will measure input voltages with a range of £10V, 100V,
+1000V, and AUTO RANGE.

Description: A precision power supply is connected to the Model 5328B’s DVM input. Several
voltages are selected, in order to cover the voltmeter’s ranges.

a. Set up equipment for this test as shown in Figure 4-16.

HP 53288 @i}))

DVM
DC STANDARD OPTION 021

30
1]
Sy
i - + + -
i

Figure 4-16. Digital Voltmeter — Test Setup

b. Note in the space provided here the time at which you turned on the Model 53288B.

Power turned on at (time)

c. Allow 20-minute warm-up time before proceeding with the Digital Voltmeter test(s).
l& ‘ d. Set the Model 5328B’s controls as follows —
FUNCTION ittt ittt ie e et e et e et ia sy DVM
},‘;1_ RESOLUTION ..ttt iteet e ettt 1 Hz, 106
i SAMPLE RATE ...ttt eanciieenns fully counter-clockwise
i FILTER .ot ine e ettt et et e et et et et e e e aee e OFF
| ATTEN (“A”7 and “B7) < ouui ettt iiai e X1
X LEVEL (“A” and “B”) ..o, counter-clockwise (not PRESET)
. DVM RANGE ...ttt s e et eans AUTO
READAAndREAD B ... ...t aan out (i.e., not pressed)

é 4-32
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Model 5328B
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Place a jumper across the Digital Voltmeter’s input connectors.
Verify that the Model 5328B displays 0.0000 +0.0004 volts.
Record the results of your test on the test record card provided.
Disconnect the jumper from the Digital Voltmeter’s inputs.

Set the DC Standard for +9.5000 volts output.

Connect the DC Standard to the Digital Voltmeter.

The Model 53288’s reading should be 9.5000 +0.0033 volts.
Record the results of your test on the test record card provided.
Repeat steps “i” through “I” above for “-9.5000" volts.

Set the DC Standard for +95.00 volts output.

The Model 5328B’s reading should be 95.000 +0.033 volts.
Record the results of your test on the test record card provided.

Repeat steps “m’”’ through “p” above for “-95.000” volts.

CAUTION

A
<
4
4
4
p

1vvva

Failure to perform steps “r” through “x” in the sequencein
which they are presented may result in damage to the
Model 5328B’s Digital Voltmeter.

Set the DC Standard for +1000.00 volts output.

The Model 53288’s reading should be +1000.00 +0.91 volts.

Set the DC Standard for zero volts (0V) output.

Set the DC Standard for -1000.00 volts output.

The Model 5328B’s reading should be -1000.00 £0.91 volts.
Record the results of your test on the test record card provided.
Set the DC Standard for zero volts (0V) output.

Press the “READ A” button on the Model 5328B’s Digital Voltmeter.

com

4-33

A4 A4 -4 &N




Model 5328B
Performance Tests

PERFORMANCE TEST (Continued)

daa.

ab.

ac.

ad.

Vary the Model 5328B’s Channel “A” LEVEL control and verify that the counter display
responds as shown below —

G <-3V to >+3V (1 mV resolution)
o <-30V to >+30V (1 mV resolution)

Press the “READ A” button, to cause it to move to its “out” position.

Press the “READ B’ button on the Model 5328B’s Digital Voltmeter. (This will release the
Digital Voltmenter’s “READ A” button.)

Vary the Model 5328B’s Channel “B” LEVEL control and verify that the counter display

{1 ”

responds as shown in step “z” above.

Record the results of your test on the test record card provided.

4-34
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i PERFORMANCE TEST (Continued)
i

4-20. HP-IB INTERFACE VERIFICATION PROGRAM

A program that can be used to check for proper operation of the Model 5328B’s HP-1B interface is
presented in Table 4-1.

The program is designed to verify that the Model 53288’s HP-IB interface is working correctly,
and that its front-panel control settings — including those of the (optional) Digital Voltmeter
and/or Channel “C” — can be remotely performed via the HP-IB.

To verify the Model 5328B’s HP-1B operation —

a. Set up the Model 5328B as shown in Figure 4-17.

I 98034A HP-IB interface

53288 9825A*

! 5328B address switches:

| BUd

l A5 A4 A3 A2 At

TALK
ONLY L I -

*9825A should have either the 98213A General 170-Extended I/0 ROM or the 98214A Plotter-
General 1/0-Extended 1/0 ROM, or 98216A Plotter-General 1/0-Extended 1/0 ROM.

Address Switches
Address = 01

Figure 4-17. HP-IB Verification — Test Connections and Address Switch Settings
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PERFORMANCE TEST (Continued)

b. You can key the program listed in Table 4-7 into the HP 9825A, or you can load it from an
HP-1B Verification Program cassette tape (HP Part Number 59300-10001; Revision “D” or

later is required); this tape also contains HP-IB verification programs for the HP 59300 series
of instruments.

To run the program on the cassette —

1)
2)
3)

4)

Insert the cassette into the HP 9825A.
Load file “0”.
Press the Model 9825A’s RUN button.

Enter “5328B” when the instrument model number is requested.

The Model 9825A will then load the Model 5328B verification program into its
memory.

The Model 5328B HP-IB Verification Program goes through twelve check points for
the HP-1B Interface, an additional check point for the (optional) Digital Voltmeter, an
additional check point for the (optional) Channel “C” module, and six additional
check points for the Channel “A” and Channel “B” Input Module. The informationin
Table 4-2 tells what occurs during each test and what you should see if the test runs to
successful completion. At the end of each test, the program stops and displays the
current check point. To advance to the next text, simply press the Model 9825A’s
CONTINUE key. If you want to repeat a test, set the variable “L” to “1” via the Model
9825A’s keyboard (“1-> L EXECUTE)”), then press CONTINUE. To go on to the next

test after looping, set “L” back to “0” when the program halts (“0-> L EXECUTE"),
then press CONTINUE.

When the Model 9825A displays —
e “DVM OPTIONS 020 OR 0212” at the end of check point 12,
e “CHANNEL C OPTIONS 030 OR 0312” at the end of check point 13, —

enter “YES” CONTINUE if the Model 5328B has the option in question. Enter “NO”
CONTINUE if the Model 5328B does not have the option in question.

NOTES

1. If the Model 53288 had Option 050, enter “YES” CONTINUE to
each of the above questions.

2. ALWAYS answer “YES” to the “OPTION 0412” question at the end
of check point 14, since this test exercises hardware that is part of
the standard Model 5328B.

Figure 4-18 is a sample printout of the program from the HP 9825A.
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=G0 TO LUCHL

Wit

Figure 4-18. Model 9825A Program Printout
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Table 4-1. Model 9825A Program Listing (Part 1 of 4)

N e

as 68 04 v s

te 08 w8 20 4s se ss b o0

R L e s B S R AN R
C)\pm\jC‘m&.wl\)y—lcu o os e»

t
oe aa o0

NN N
Wt
¢ o8

30:

-
- .

58

42:
43:

45
46:
47:

dim CS[40]);dsp "ODEL 5328A FRLUUENCY COUNTER"
ort "5328A HP-IB TEST";spc 2

"code":ent

o~

"select code?",3

if 5=721;dso "error: calculatcr adcéress":wait 10U0;atc "code

if 5>730;dso

if S<7UO;ds§ “out of aadress range-low";wait 1009;gto "code"

dev "fc",S
prt “----

rem "fc"

------------ ", “CHECK POINT 1"

prt “*RENOTE"; beep;spc 2

dsp "CdECK PUINT 1--PLESS CCNTINUE" ;sto
if L=l;gto -4

Ort "e--—————omm—-mo o * WCHECK PCI:T 2"
wet “fc","FF<G3513R"

red “"fc",CS;prt "*CHECK=",C$;beop;spc 2
dasp “CHE»K POIST 2--PBRESS CONTINUE";stD
if L=1l;g5to -4

prt “---------w-----—- “,"CHECK PCINT 3", "RiSOLUTIOW"
1+-4

"LOur":fat 2,"G",f.0,"R"

wrt "fc.2",

red "fc" “$ prt C$

X+1+X

if X=8:gtc +2
gto "Louop"

dsp "“CHEC

K PGIJT 3--PRESS COWIIHUE";beep;stp

if L=l;gto -9

crt "---
wrt "fc“,

............. " ,"CHECK POI.T 4"

" f\4RlI

prt “"*FREQ A";beep;sgc 2
dsp "CHECK POINT 4--PRESS CONTINUE";stp
if L=1l;gto -4

_Drt ll____
wrt "fc"

------------- , "CHECK PGI&T 5"
, n FgRu

prt "*RATIO B3/A";beep:spc 2
dsp "CHECK POIAT 5--PRESS CONTINUE" ;sto
if L=1;g0to -4

prt "---
wrt “"fc",

------------- ", "CHECK POIRT 6"

n F GR"

prt “*PERIOD A";beep;soc 2

dsp “CZHE

X POIAT 5--PRESS CONTINUE";stp

if L=l;gtc -4

prt "
wrt “"fc*,

------------- ", "CHECK PUINT 7"

" F7RII

prt "*PER.AVG.A";Lbecep;spcCc 2
desp "CaElK POIWAT 7--PRESS CONTINULE";stp
if L=l;gto -4

pret "---

————————————— ,"CHECX POINT 8"

"cut cof address range+high";wait 1000;gto "code"

-
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Table 4-1. Model 9825A Program Listing (Part 2 of 4)

SR~

(o

(G218
GO S (D

A GY e Gy oYW Ut Lt i Lt L

(o)
5O SOV N s WK O QOO Ul L

[o2
L
.

wrt "fc",“rFER"

crt “*.I1.4+3" ;keep;sce 2

dep “CiilK POLST Q--¢2E5S COuTI wi";sto
if L=1;3to -4

ort Memmmm e ",CHESK 2 oldr 2
wrt "fc',"c:R"

prt "*T.I.AVG.A+B";Leep;spc 2

dsp "CuHECK PUILT 9--PRESS CONTINUE";stp
if L=1;9tc -4

prt "—e——————————— e ","CdCCK POlaT 10"
wrt “fc","F1R"
wait 1090

wrt Ilfcll ’ll E\OR"

prt "*START A/STUP";beeg;:;snc 2

gsp "CHECK 20IuT 10--PRLSS COHTIWUE";stp
if L=l;atc -3

Prt Ve-———m—emmme e ", "CHECK PCI&T 11"
wrt ufc",llé\zR!I

ort “*START CLCCK"; beep;soc 2

dsp "CHECK POIJT 11--PRESS CONTINUE";stp
if L=1l;gtc -2

prt "-————mmmemmmm e ", "CHECK POIJT 12"

70: ent "COVM OPTIONS 020 OR 0217*,CS$;if C$="u0";gtc +12
71: if C$="uWd";gto +11
72: wrt "fc","F?R";beep
73: prt "*pvM®
74: wait 5000
75: wrt "fc","F3R";Lkeep
76: prt "*pvit/a®
77: wait 5000
78: wrt “fc","FSR"; beep
79: prt "“*DVM,A+B";beep;spc 2
80: dep "CHECK POINT 12--PREJS CCNTINUE";stp
8l: if L=1l;gtc -12
82: prt "—-——m-m—ememe o ®,"CHECK POINT 13"
83: ent "CHAWNEL C GPTIONS 030 OR 0312",CS;if CS$=":0";gto +11
84: wrt "f£c","F>R";Leep
85: ort "*FREQ C"
66: wait 5000
87: wrt “fc","F=R";beep
88: prt "*RATIO C/A"
89: wait 5000
90: wrt "fc","F;R"
31: prt "*EVENTS C,A+B";keep;spc 2
92: desp "CHECK POI&T 13--PRES5 CONTINUE";sto
63: if L=l;gqtc -11
34: prt "——mmmmm e “,"CHECK POIST 14"
95: wrt "fc¢","F<G15137R"
96: dsp "MANUAL CX?--PRESS CONTINUE";sto
97: prt "*SAINPLE RATE"
98: wrt "fc","S630R"
4-39
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Table 4-1. Model 9825A Program Listing (Part 3 of 4)

99:

100:
101:
10z:
103:
104:
105:
106
107:
1038:
109:
110:
111:
112:
113:
114:
115:
115
117:
118:
11::
120:
121:
122:
123:
124:
125:
126
127:
128:
12¢:
130:
131
132:

33:
134:
135:
135:

. 137:
13z
139:
140
141:
142:
143:
144:
145:
1i6:
147:
1435
1-.9:

deo

"SATE LIGHT OFF?-PRESS CONTINUE";stn

ort "*SINGLE/MULTIPLE MEASIHNT" ;beenispc 2
ésp "CHECK ©01:T 14--PRESS CONTI.UE";stp

if L=l;gto -8

"15%:prt “"—m————m———m o " “CHECK POINT 15"
ort “"LUS COMMA{LS:"

rem
llo
prt
wrt
dso
clr
ésp
wrt
dsp
clr
dsp
wrt
Gsp
wai
prt
agsp
wrt
rds
if

prt
dsp
lcl
prt
rem
asp
if

ent
IllG
wrt
dso
wrt
wr L
Lo
wrt
wrt
prt
dsg
if

prt
wrt
GEo
wrt
nrt

Ao e

“fc";dsc “"PFLEUOTE?-PPRPLSS CONWTINUE";stp
7;dsp "LOCAL LOCKROUT?-PFESS COHTINUE";stp
"*LLGCAL LOCKOUT"
“fc" ,"PF<KS13G3R"
"10.000!1HZ2?~-PRESS CONTINUE";stp
7;crt "*DEVICE CLuAR" ;beep
"LCL~PRESS CONTINUE";stp
"fc" ,"PF<S13G3R"
“10.000MHZ?~PRESS COWTINUE";stp
“fc";prt "*SELCCTED LEVICE CLEAR";beep
"SDC-PRESS COWTINUE";stp
"fc" ,"PF<G3S03R"
"IN HOLU?-PRESS CONTIRUE";stp
t 1000; trg 7;beep;wait 2000;trg “"fc";beep;wait 1000
"*GROUP EXECUTE TRIGGER"
"GET~-PRESS CONTINUEY;stp
"fc" ,"PF<KGTS12R"
("fc")+A;Cso A
A=0;gto -1
"*SERIAL POLL","STATUS BYTE=",A
“SERIAL POLL-PRESS CONTINUE";stp
7:dsp “"COUWTER IN LOCAL?-PRESS COWTINUEL";stp
"*GO TO LOCAL";spoc 2
"fC"
"CHECK POINT 15-PELSS CONTINUE";stp
L=1;atc "“15"
“OPT 041 PROG INPUT?2",CS;1if C$="NC";gtc "E«D"
R 22 G T ","CHLCK POIWT 16"
“£c","FF4545]13R"
"S$uEF3 1,2-PRESS CORTIWUC™;stD
“for,"al137R";weit 2000
"fcll ,ll }AO?II
“"FLPEAT ¢ OR CHeL B-PRESS COxTINUZ";stp
"fc","Ll37R" ;wailt 2000
"fC“ ’ll tOR"
"* [HMPE2ANCE" ; heep;spc 2
"ZHECK POINT 16--PRESS COWTINUL";sto
L=l;gtc =10
B bl ", "CHECK pOINT 17"
"fc","2F45451321375%E137R"
"SUEP 3---PRESS COWTINUEY;st:
"o, "PP434513a13513R" ;weit 2000
STTENGATON ;keern;snc 2

FIINT 17-PRLS55 ZCO0IRUI"; st

L)
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o
SANE
\

.

[

w

w
L]

o
G o
o

.

s8 e S0 se oe s0 et ea

LN I RN R B S

oo 00 O3 !~

ve

[asBRVS NN ad B &

4e 86 ee e a0 e ss e a0

U W W IR WS ST LB Wiy O

Rl ol o T S S o S S Sl el ol el o

168:
169
19¢G:
191:
1v¢2:
193:
1v4:
143

Prt “e—e———mmmmemm e " ,"CHECK POINT 1g&"

ésp “STEPS 4,5,6-PRESS \,O\lTIN E";stz

wrt “fc","pPFSTIS13A79ETRY

dsp "SLPI‘T/C' W-r kLSS CONTINUE" ;stp

wrt “fc","Pra55S13B79R" ;wait 2000

asp "NORI‘IL/INV-PRESS CONTINUE" ;etD

ort “*SZPARATE/COMIION", "*NCRNAL/INVERTED"; beep;spc
desp "CUECK POINT 18-PRESS CONTINUE";stp

if L=1;3tc -8

Prt Me————m— o “ "CHECK PUINT 16"

wrt "fc","PF4G4S13A79B7R"

édex "STEPS 7,3--PRESS CONTINUE";stp
wrt "fc","FF4G4513A379B37R"

prt "*COUPLING"; beer;soc 2

dep "CdilX POLNT 19-PRESS CCHTINUE";steo

ort Ye——mrmm—m—— e v, "CHECK PZINT 20"
dsp "STEP 9--PELSS f‘O-.I‘I""'—'""‘tP

wrt "fc","PF4G35137A2R"

prt "*CHLCK [1ODI";beep;spc 2

degp "CulCR POINT 20-PRESS COWIINUE";st
if L=1;0te -C

ort Mee—mmmme e ", "CHECTK PCINT 21"
wrt "fc","PF43A53136A379+020*5374000%R"
deo "5 uPQ 10,11-PRESS COWTINUE";str
Wrt "fc" "PF43€51363379+040*E37+040%R"
ort “*”ﬁICZSE LEVELS®

gen “"TIIGGER LVLG-PRLUSE Coniiui West
Lo MLiI05 12,13,14,15-PECSS CCHTINUEY stz

~
(22}

wrt “fc", "”5:3*3/A379+0su*~3/+OJO*““
ore "CH%L Z,+SLCPE"

gz “"CuAs AEL 3,+3L,PL--PRESS CoaTIRUT";str
frt “Lc" ,"EF:31372379+040%B375+050%F"
crt "CHEL 2,-5L0pPC"

dsn "Ci lf 2 ,-3LCPE--PRESS COWTINUE";str
wrt “fc","eF:f137A2794050%E375+040% Y
Trt “Cﬁﬁb 3, +SLOFE"

L3z "Cddb !'\.,+:'_'uP, -PLEST CouTIsun";str
wrt "fc",tefisl37 2755+ 050% L3740 a0xR"
rrt "C:\u A, ~LJ9“";soc 2

Cep "ZlaNL H,-JLUB"PF£SS CONTIHUE";stn
dsp "CusfCK BIOINT Z1-2ERLSS COATINOE";sto
if L=l;qtc "16"

“END":¢ez “"Bio OF TEST®
orit “EdD OF TCD3T";-eenis[(C 5
enc

' ,9 *23¢55
ok

4-41




Model 53288

A S

Y

2

Performance Tests

Table 4-2. Model 9825A Program Description (Part 1 of 2)

(LLO)

DEVICE CLEAR (DCL)

SELECTED DEVICE
CLEAR {SDC)

GROUP EXECUTE
TRIGGER (GET)

SERIAL POLE (SPE/SPD)

GO TO LOCAL (GTL)

i CHECK
‘{% POINT TEST OBSERVE ON 53288
, 1 REMOTE Front panel (RMT) annunciator should be ON.
1
i 2 CHECK Counter should read 10.000 MHz.
T
i3 3 RESOLUTION The 9825A should print and counter display the 18 MHz check
S signal with resolutions from 19 kHz to 9.91 Hz.
l‘ 4 FREQ A Counter display should read 0.0000 kHz.
i 5  RATIO B/A Counter display should read 0.0000000.
e 6 PERIOD A Counter displays should read 0.9 s.
| i P
*;l:j? 7 PER. AVG. A Counter display should read ¢.800000 ns.
8 T.I. A—B Counter display should read 8.0 s.
9 T.1. AVG. A—-B Counter display should read 0.000006 ns.
10 START A/STOP Counter display should read 9.6 n.
11 START CLOCK In this mode (GATE) and (n) annunciators should be on and
instrument should commence counting starting at 0.99.
DVM OPTIONS 021, 050
12 DVM The counter will first display +0.80800V for 5 seconds and print
DVM/A DVM, then display +0.00000 4 for 5seconds and print DVM/A and
DVM, A—B finally display +0.6000 and print DVM, A—B.
CHANNEL C OPTIONS 031, 050 ‘
13 FREQ C The count will first display for 5 seconds 8.0080 kHz and print
RATIO C/A FREQ C, then display 0.00000000 for 5 seconds and print RATIO
EVENTS C, A—B C/A andfinally display 0.9.0.0.6.0.0.8.0. and print EVENTS C, A—B.
14 SAMPLE RATE When calculator display MANUAL OK?, verify that front panel
SINGLE/MULTIPLE SAMPLE RATE control can be manually adjusted as seen from
MEASUREMENT GATE LIGHT flashing rate. When calculator display GATE LIGHT
OFF?, verify that GATE LIGHT is truly OFF.
HP-1B BUS COMMANDS
15 LOCAL LOCKOUT

When the 9825A CONTINUE key is pressed, verify that counter
(RMT) annunciator is ON.

When the 9825A CONTINUE key is again pressed, verify Local
lockout by pressing front panel RESET button and ensuring
counter doesn’t go into Local operation. (RMT annunciator OFF.)

When the 9825A CONTINUE key is pressed, verify that counter
displays 10.000 MHz. When the 9825A CONTINUE key is again
pressed, counter will reset to its Remote Program Initialize
mode and display (8.).

When the 9825A CONTINUE key is pressed, verify that counter
displays 10.000 MHz. When the 9825A CONTINUE key is again

pressed, counter will reset to its Remote Program Initialize
mode and display (8.).

When the 9825A CONTINUE key is pressed, verify that counter
is in Hold (GATE LIGHT OFF). When the 9825A CONTINUE key
is pressed, GATE LIGHT should flash twice and counter should
display 10.000 MHz.

When the 9825A CONTINUE key is pressed, counter should
display (0.0000006 MHz) and GATE LIGHT should go OFF.
Calculator should print (STATUS BYTE = 64.00).

When the 9825A CONTINUE key is pressed, verify that counter
is in Local (RMT annunciator OFF). When 9825A CONTINUE key
is again pressed, counter will go into remote.

luetronics.com
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Table 4-2. Model 9825A Program Description (Part 2 of 2)

. {4 CHECK
@ point STEP

TEST

OBSERVE ON 53288

16 1

17 3

18 4

20 9

21 10

m

12

13

14

IMPEDANCE

ATTENUATOR

SEPARATE/
COMMON
NORMAL/
INVERTED

COUPLING

CHECK MODE

SLOPE/TRIGGER
LEVEL

SLOPE/TRIGGER

LEVEL

CHANNEL B +SLOPE

CHANNEL B -SLOPE

CHANNEL A +SLOPE

CHANNEL A -SLOPE

Set up the equipment as shown in Figure 4-19. Set the function
generator to an output of 1kHz, 160 mV p-p centered at 8V dc as
seen on the oscilloscope. Connect the function generator’s
output to Channel A of the counter. Set the counter’s LEVEL A and
B to PRESET.

When the 9825A CONTINUE key is pressed, osbserve oscillo-
scope display reduced to approximately half its original
amplitude level. Repeat for Channel B.

Connect function generator’s output to Channel A of the coun-
ter. When the 9825A CONTINUE key is pressed, observe the
counter’s trigger light stop blinking.

Connect function generator’s output to Channel A of the
counter.

When the 9825A CONTINUE key is pressed, observe counter
display 1.000.

Connect function generator to Channel B. When the 9825A

CONTINUE key is pressed, counter should display approximately
1.00 kHz.

Set the function generator to a triangular pulse output of 1kHz at
300 mV p-p with a +0.4V dc offset (Figure 4-20). Connect signal to
counter’s Channel A input. Counter’s Channels A and B trigger
lights should be blinking.

When the 9825A CONTINUE key is pressed, observe the
counter’s trigger lights stop blinking.

When the 9825A CONTINUE key is pressed, counter shouid
display 100.000 MHz +1 count. SAMPLE RATE control can be
adjusted to obtain a stable display.

Set the function generator to a triangular pulse output of 1kHz at
300 mV p-p with a+0.4V dcoffset (Figure 4-20}). Connect the func-
tion generator’s output to Channel A of the counter. Set the
counter’s LEVEL A and B to PRESET.

When the 9825A CONTINUE key is pressed, observe Channels
A and B trigger lights commence blinking.

When the 9825A CONTINUE key is pressed, counter should
display approximately 150.00 us +75 us (wide tolerance).
When the 9825A CONTINUE key is pressed, counter should
display approximately 400.00 us *75 us (wide tolerance).
V\_/hen the 9825A CONTINUE key is pressed, counter should
display approximately 400.00 us +75 us (wide tolerance).
When the 9825A CONTINUE key is pressed, counter should
display approximately 150.00 us +75 us (wide tolerance).

END OF VERIFICATION

ww.valuetronics.com
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PERFORMANCE TEST (Continued)
Figure 4-19. Programmable Input Module — Test Setup
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; PERFORMANCE TEST (Continued)

i '@ 4-21. REMOTE TRIGGER LEVEL TEST

Specification: *2.5 volts £35 mV

, Description: The Model 53288 is remotely programmed at a specified level, and the respective
ﬁ trigger level LED should begin blinking. The MARKER OUTPUT signal should intersect the
\ applied signal at the programmed level, 35 mV.

a. Connect the test setup as shown in Figure 4-21.

) NOTE

g Initially, connect the Model 5328B’s Channel “A’”” MARKER QUTPUT
to the Oscilloscope’s Channel “B” input.

y Remote Trigger Level Test Set-Up

i 980342A HP-1B INTERFACE {SET TO ADORESS 7
. HP-18 CABLE
|
.
' HP 85 HP 53288 HP 1725A
! OR UNIVERSAL OSCILLOSCOPE
i HP 9825A° FREQUENCY A B A 8
4 .DESK TOP COMPUTER COUNTER 0 O 3
' B
74
oy A _—"] .“'~ Mﬁgm’en
Lo MARKER []
| out
' HP 654A
TEST Jj
—___ )
OSCILLATOR BNC T

*9825 should have either the 98213A General 1/O-Extended 1/0 ROM or the
98214A Plotter-General {/O-Extended I/O ROM.

Figure 4-21. Remote Trigger Level Test Set-up

b. Set the Model 53288’s address switches as shown in Figure 4-22.

r— ADORESSABLE

ELLLLTIE

L TALK ONLY ADORESS =28

Figure 4-22. Switch Settings for Remote Trigger Level Test

c. Execute the following statement from the controller’s keyboard —

HP 9825A: wrt 728, “PF4G6513A1379+000*B137+000*R”

; P HP 85A: output 728; “PF4G6513A1379+000*B137+000*R”
K

—
-
o

o

Set the Signal Generator for a 100 Hz signal at six volts peak-to-peak. Center the signal on
the Oscilloscope’s Channel “A” display.
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PERFORMANCE TEST (Continued)

e. Adjust the Oscilloscope’s Channel “B” controls so the top of the Model 5328B’s Channel
“A” MARKER OUTPUT waveform just barely intersects the positive-slewing and negative-
slewing portions of the 100 Hz sine wave as shown in Figure 4-23. Verify that this occurs at
zero volts on the 100-Hz sine wave.

Figure 4-23. Triggering Lavel Test Waveforms — |

f.  Connect the Model 5328B’s Channel “B” marker to the Oscilloscope’s Channel “B” input.

8- Adjust the Oscilloscope’s Channel “B” controls so the top of the Model 5328B’s Channel
“B” MARKER OUTPUT waveform just barely intersects the positive-slewing and negative-

slewing portions of the 100 Hz sine wave as shown in Figure 4-23. Verify that this occurs at
zero volts on the 100-Hz sine wave.

h. Execute the following statement from the controller’s keyboard

HP 9825A: wrt 728, “PF4G6513A1379+ 200*B137+200*R”’

HP 85A: output 728; ‘PF4G6513A1379+200*B 137+ 200*R”’

és. i.  Adjust the Oscilloscope’s Channel “B” controls so the top of the Model 5328B’s Channel
i “B” MARKER OUTPUT waveform just barely intersects the positive-slewing and negative-

slewing portions of the 100 Hz sine wave as shown in Figure 4-24. Verify that this occurs at
;3. +2 volts on the 100-Hz sine wave.

-b-l 2mSec

¥
il Figure 4-24. Triggering Level Test Waveforms — |l
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PERFORMANCE TEST (Continued)

e
ﬁ TN

j. Connect the Model 5328B’s Channel “A” marker to the Oscilloscope’s Channel “B” input.

i

} k. Adjust the Oscilloscope’s Channel “B” controls so the top of the Model 5328B’s Channel
“B” MARKER OUTPUT waveform just barely intersects the positive-slewing and negative-

1 slewing portions of the 100 Hz sine wave as shown in Figure 4-25. Verify that this occurs at

! +2 volts on the 100-Hz sine wave.

i

I. Execute the following statement from the controller’s keyboard —
HP 9825A: wrt 728, “PF4G6513A1379-200*B137-200*R”
HP 85A: output 728; “PF4G6513A1379-200*B137-200*R”

m. Adjust the Oscilloscope’s Channel “B” controls so the top of the Model 5328B’s Channel
“A’ MARKER OUTPUT waveform just barely intersects the positive-slewing and negative-

slewing portions of the 100 Hz sine wave as shown in Figure 4-25. Verify that this occurs at
-2 volts on the 100-Hz sine wave.

{
A\

Figure 4-25. Triggering Level Test Waveforms — 1ll
n. Connect the Model 5328B’s Channel “B” MARKER OUTPUT to the Oscilloscope’s Channel
“B” input.

o. Adjust the Oscilloscope’s controls to position the Channel “B” marker as shown in
Figure 4-25. Verify that the Channel “B” marker intersects the 100-Hz sine wave at -2 volts.

p. Record the results of your tests on the test record card provided.

L

4 4-47
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Hewlett-Packard Model 5328B Universal Counter

Serial Number

Tests Performed by

Date / /
Test . Results
stf Description su Fail
4-11 SELF CHECK
4-12 FREQUENCY RESPONSE AND SENSITIVITY —

CHANNEL “A”

DC 10 Hz to 10 MHz
AC 20 Hz to 10 MHz
DC 10 MHz to 40 MHz
DC 40 MHz to 100 MHz
AC 10 MHz to 40 MHz
AC 40 MHz to 100 MHz

4-13 FREQUENCY RESPONSE AND SENSITIVITY —
CHANNEL “B”

DC 10 Hz to 10 MHz
AC 20 Hz to 10 MHz
DC 10 MHz to 100 MHz
10.000000 %1
40.000000 =1
70.000000 +1
100.0 £1
AC 10 MHz to 100 MHz
10.000000 £1
40.000000 *1
70.000000 =1
100.0 1

® |
|

www.valuetronics.com

4-14 PERIOD AND PERIOD AVERAGE
PER A 0.10 pS £0.01 uS
PER AVG A 100.0 nS +1 n$

4-49
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PERFORMANCE TEST RECORD (Continued)
Test .. Results
Ref Description Pass Fail
4-15 TIME INTERVAL AND TIME INTERVAL AVERAGE
x ' T.I. A=B 0.05 uS +0.01 uS
E;j? T.1. AVG A—B 52.6 uS +2 nS (A+, B-)
t“ T.I. AVG A—B 52.6 uS +2 nS (A=, B+)
o
i 4-16 RATIO B/A AND C/A
B B/A 10.000 *1
3 C/A (OPTION 030 OR OPTION 050) 130.00 +1
W
it
il 4-17 CHANNEL C (OPTION 031 OR OPTION 050)
l«ﬁ 90 MHz
; . 300 MHz
h}'}* 600 MHz
900 MHz
4 1300 MHz
4-18 TOTALIZE
START A/STOP 300.00 m
4-19 DIGITAL VOLTMETER (OPTION 021 OR 050)
SHORT CONNECTORS 0.0000V +0.4 mV
£9.5000V +3.3 mV
+95.000V +33 mV
+1000.00V +0.91V
; READ A
i READ B
4-20 HP-1B INTERFACE VERIFICATION

4-21 REMOTE TRIGGER LEVEL TEST
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@ SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

This section describes the adjustments required to keep the Model 5328B operating within its
specifications. Any adjustment listed in this manual section should be made only if required,
either because the Model 5328B failed its performance check (see Section 4 of this manual) or
because a part affecting the adjustment was replaced.

§ 5-2. EQUIPMENT REQUIRED

The testequipment required for the adjustment procedure(s) given in this section is listed in Table
1-4, Recommended Test Equipment. Equipment other than the specified model may be
] substituted, provided it meets the “critical specifications” listed.

§ WARNING
° —

BE SURE ALL ELECTRICALLY OPERATED EQUIPMENT YOU USE
IS PROPERLY GROUNDED.

CAUTION

Be sure to turn electrical power off whenever you are connecting

or disconnecting test equipment, installing or removing parts,
etc.

5-3. FACTORY-SELECTED COMPONENTS

Some of the values in the parts lists (in Section 6) are selected during manufacturing to meet
circuit requirements. These parts are marked with an asterisk (*) in the parts lists and schematic
diagrams, with the average value shown.

“ ‘, 5-4. ADJUSTMENT LOCATIONS

Adjustment locations are identified in the component locators given in Section 8 of this manual.

5-1
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5-5. SAFETY CONSIDERATIONS

This section contains warnings and cautions that must be followed for your protection and to

avoid damage to the equipment.
WARNING I

MAINTENANCE DESCRIBED HEREIN IS PERFORMED WITH
§ 3“ POWER SUPPLIED TO THE INSTRUMENT, AND PROTECTIVE
COVERS REMOVED. SUCH MAINTENANCE SHOULD BE PER-

; FORMED ONLY BY SERVICE-TRAINED PERSONNEL WHO ARE
b AWARE OF THEHAZARDS (FIREAND/OR ELECTRICAL SHOCK,
h FOR EXAMPLE) INVOLVED, WHERE MAINTENANCE CAN BE
PERFORMED WITHOUT POWER APPLIED, THE POWER SHOULD
BE REMOVED.

BEFORE ANY REPAIR IS COMPLETED, ENSURE THAT ALL
SAFETY FEATURES ARE INTACT AND FUNCTIONING, AND
THAT ALL NECESSARY PARTS ARE CONNECTED TO THEIR
PROTECTIVE GROUNDING MEANS.

5-6. Power Supply Adjustment

a. With the power cord disconnected, remove the top cover of the counter.

b. Insure the 5328B line voltage selector switch is set for the desired ac line voltage.
c. Connect the ac line cord to the counter.

d. Probe the solder dot labeled +5 near the space labeled “XA13” with a DVM probe.

e. Adjust the power supply reference adjustment A2R27 for reading of +5.00V dc £.050V.
Access A1R27 through the HP-IB board via the hole provided in the right rear of the HP-1B
board, in front of the fan.

f. Check the following voltages on the motherboard near XA13:

-5.2V dc +.050V
+15V dc *+.400V
-15V dc +.400V

g. The power supply adjustments are now complete.

5-7. OSCILLATOR ADJUSTMENT

NOTE
The same procedure can be used for the standard oscillator or for \
the High-Stability Oven Oscillator (Option 010) — however, for @j

the Option 010 oscillator, you should allow a 24-hour warm-up
period before performing the adjustment procedure.




Set up the equipment as shown in Figure 5-1.

Model 53288
Adjustments

}‘ O a‘

OSCILLATOR
OUTPUT

53288
UNIVERSAL
COUNTER

TR

IGGERED SWEEP

OSCILLOSCOPE

~

EXT

et | SRS

1.1

N

PATTERN MOVEMENT:
53288 OSC FREQ HIGH
53288 OSC FREQ LOW

REFERENCE
FREQUENCY
STANDARD

OUTPUT

f.

Figure 5-1. Oscillator Adjustment Setup

Connect the Reference Frequency Standard (multiple of 10 MHz) to the Oscilloscope’s
EXTERNAL SYNC INPUT.

Set the Model 5328B’s rear-panel OSC INT/EXT to INT.

Connect the oscillator output BNC to the Oscilloscope’s Channel “A” input.

Adjust the Model 5328B’s oscillator frequency adjustment for minimal sideways movement
of the 10 MHz displayed signal.

NOTES

1. If the Model 5238B has the standard oscillator, its frequency
adjustment is A1C18 (on the A1 board).

2. If the Model 5328B has the Option 010 High-Stability Oven
Oscillator, the frequency adjustment control is accessible
from outside the oven’s can, through the hold labelled
“FREQ AD)”.

You can determine the approximate offset of the Model 5328B’s oscillator by timing the
sideways movement of the waveform on the oscilloscope’s screen. Table 5-1 provides the
calibration you can use; an example follows.

Table 5-1. Oscillator Offset Timing

Rate of Oscillator Oifset, Based on

Waveform Oscilloscope Sweep Speed of...

Movement 1 us/div 0.1 us/div 0.01 us/div
1 div/1s 1X 106 1 X 107 1 X 108

1 div/10s 1 X107 1 X 108 1X 109
1 div/100s 1X 108 1 X109 1 X 1010

5-3
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For example, if the trace moves one division in ten seconds, and the Oscilloscope’s sweep @
speed is set to 0.01 us/division, the Oscillator’s signal is within 1 x 109 of the reference i

frequency, as you can see from Table 5-1, above. You can verify this by making the following
calculation —

At Af
t f
0.01 us/div

= 9
10 s/div 1X10

5-8. INPUT MODULE
5-9. Input Sensitivity
Adjust the Channel “A” and Channel “B” INPUT sensitivity as follows —

a. Remove the Model 5328B’s top cover to gain access to variable resistors A12R28 and A12R26
on Amplifier Assembly A12 (see component/adjustment locator).

b. Set the Model 5328B’s front-panel controls as follows:

FUNCTION ..ottt eiaeannns FREQ A
RESOLUTION ...ouuiiieiiiiaainnnnns 105, 10 Hz
SLOPE {A) .« ettt et +
AC/DC (A) it DC '
ATTEN (A) o« ettt e e i 1 m
LEVEL (A) ittt e e ie e PRESET <
CHK/COM A/SEP © .ot SEP
SAMPLERATE .............cooivvin. mid-range
INPUT IMPEDANCE ......covvvivnnnn.. 50-0hms

c. Set the Model 5328B’s rear-panel controls as follows:

STORAGE ... e ON
OSC e e e ON
ARM o OFF

d. Connect the Signal Generator (or equivalent) to the Model 53288’s Channel “A” INPUT.

e. Set the Signal Generator to 100MHz at 50 mV rms (140 mV peak-to-peak).

f.  Slowly decrease the Signal Generator’s output level to 25 mV rms (70 mV peak-to-peak),
while adjusting variable resistor A12R28 to obtain a stable correct display on the counter.
Continue to reduce the 100MHz signal level and re-adjust A12R28 until maximum sensitivity

is achieved for Channel “A”.

This ends the Channel “A” sensitivity adjustment. The step below begins the Channel “B”
sensitivity adjustment.

g. Set the Model 5328B’s front-panel controls as follows:

FUNCTION .« RATIO B/A @
RESOLUTION v 103, 10 kHz
CHK/COM A/SEP .\ oo SEP
LEVEL B ooveoee oo, PRESET

5-4
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sensitivity is obtained for Channel “B”.
5-10. 100 MHz Phase-Locked Loop Adjustment

a. Set the Model 5328B’s front-panel controls as follows:

FUNCTION .. ... i FREQ A
RESOLUTION ... i 106, 1 Hz
SAMPLE RATE ........... fully counter-clockwise
CHK/COM A/SEP .. i iaee CHK

Model 5328B
Adjustments

With the Signal Generator set to 40 MHz at 50 mV rms at the Channel “B” INPUT, connecta
second Signal Generator (set to 10 MHz at 100 mV rms to the Channel “A” INPUT).

Slowly decrease the leve! of the signal connected to the Model 5328B’s Channel “B” Input,
while adjusting A12 26 to obtain a stable correct display of about “4.000” on the counter.
Continue reducing the Channel “B” Input signal and adjusting A12R26 until maximum

b. Externally trigger the Oscilloscope from the Model 5328B’s 10 MHz rear-panel output (set

the Model 5328B’s rear-panel switch to “INT”).

c. Connect a probe from channel A on the oscilloscope to A14TP1.

d. The Oscilloscope display of the signal at A14TP1 should look like the waveform shown in

Figure 5-2. This should be a 10 MHz TTL signal with no visible phase jitter.

e. Measure the dc voltage at A14TP5, and adjust A14C18 until this voltage is between +1.6V and

+1.8V.

f. Observe the Model 5328B’s display. The counter’s display should show 100 MHz" £ 1 count

(“OF” 00000.000 kHz).

NOTE

Change the resolution switch momentarily to 105 10 Hz to
observe 100,000.000kHz (100MHz without overflow indication).

A14TP1
NO VISIBLE
PHASE JITTER

oV

20 ns —->| I<—-

Figure 5-2. 10 MHz Time Base Waveform
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5-11. Phase Modulator and Noise Generator Adjustments
a. Set the HP 53288 FUNCTION switch to T.l. AVG A—B.
b. Connect atrue rms voltmeter, such as the HP3400A, to the (~) side of A14C29. Adjust A14C18
d for areading of approximately 0.8V rms (the needle of the HP3400A will bounce around but

adjust for an average around 0.8V rms).

c. Observe the noise waveform at the (-) side of A14C29 with the oscilloscope. Large noise
spikes should not be present. See Figure 5-3.

(-) SIDE OF [ % T
A14C29

le— 2ms

)
H

i

i
1.
[
o
3

j Figure 5-3. Noise Generator Waveform

5-6
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. d. Observe the signal at A14TP6 with an oscilloscope (still externally triggered from the
HP5328B 10 MHz output). Adjust A14C23 so that the phase jitter on the sine wave signal is the

same on the positive slope as on the negative slope as shown in Figure 5-4.

Waveform A

A14TP6
INCORRECT
ADJUSTMENT
OF C23

Waveform B

A14TP6
C23 CORRECTLY
ADJUSTED FOR
SYMMETRICAL NOISE |

Figure 5-4. Phase Modulator Waveform

5-7
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e.. Observe the 10 MHz signal at A14TP1 with the oscilloscope (still externally triggered).

Observe approximately 8 nanoseconds peak-to-peak jitter on the TTL 10 MHz signal as
shown in Figure 5-5.

|
[
i
P
g
!
1
] A14TP1
T.1. AVG A—B
X
|
N 10 ns —>| |<—
i Figure 5-5. TTL 10 MHz Time Base Waveform
‘ EXPLANATION
|
i ! The phase jitter is added to the 10 MHz Time BAse signal only in the T.I. AVG A—B function to
insure averaging even when there is coherence between the repetition rate of the time intervals
I and the internal 10 MHz clock. To determineif the phase jitter circuitis adjusted properly, apply a
i stable, low frequency signal to the HP5328B A INPUT with the HP5328Bin COM A. Select T.I. A—B

| function, RESOLUTION =1 MHz, N = 1, (-) slope for A and (+) slope for B, and adjust trigger
i levels for stable triggering. The reading should be stable to +1 count. Switch to T.I. AVG A—B (N
f still = 1) and observe the display. The display should be stable to +2 counts.

y A gbod source for the stable low frequency signal is the rear panel TIME BASE OUT from another
; 5328B. Set the FUNCTION switch to START CLOCK (a phantom functon one clockwise position
i from STOP) and set RESOLUTION to N = 104 for a 1 kHz TIME BASE OQUT signal.

5-12. Digital-To-Analog Converter Adjustment Procedure

il, 5-13. The following adjustment procedure adjusts the A11 D-to-A Converter outputs for
; accurate rate programmed trigger levels. Measuring the DAC outputs with a DVM is NOT an
| equivalent procedure. Since the gain through the HP5328B input amplifiers is not exactly equal to
U 1.00, the signal arriving at the A12U4 comparator is not identical to the signal at the counter’s
b input. As an example, assume the input amplifier is 0.95. Further assume an input signal which
goes from 0 volts to 1.0 volt and it is desired to trigger at the 1.0 volt level. Since the signal arriving
at A12U4 goes from 0 volt to 0.95 volts (due to the gain of 0.95), the trigger level specified by the
DAC to A12U4 must be 0.95 volts. Triggering at 0.95 volts on the A12U4 input signal is the same as
triggering at the 1.0 volt level on the original signal. The procedure described in the following
paragraphs takes into account the fact that the input amplifier gain is less than 1.0.

5-8
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5-14. The procedure offsets an input signal to the HP5328B by 0 volts, +2.5, and -2.5 volts and
‘ programs the A and B channel Trigger levels for 0 volts, +2.5 and -2.5 volts, respectively. For each

offset, adjustments are made by observing the A (and B) Channel marker outputs and adjusting
for a 50% duty cycle. A 50% duty cycle indicates that the programmed trigger level (which is the
center of the hysteresis band) is exactly equal to the dc offset at the signal to the A12U4

comparator.

5-15. It is essential for the A and B INPUT Channels to be set for maximum sensitivity before

performing the D-to-A Converter adjustment procedure.

Set up the equipment as shown in Figure 5-6. Set the rear panel address switches on the HP5328B

as shown in Figure 5-7.

Set the HP654A test oscillator to 20 kHz at a level of 25 mV rms (70 mV peak-to-peak).

98034A HP-1B INTERFACE
(SET TO ADDRESS 7)

HP 1725A
bSCILLOSCOPE

7 HP-18 CABLE
~ HP5328B
HP 9825A" UNIVERSAL A g 5
DESK TOP COMPUTER FREQUENCY ¢ o o A
: COUNTER T ¢ °° o
H B
A —7 17~ MARKER
MARKER H ouT
. ouT 1
HP 654A 1 uF (NON-POLAR)
TEST St ? y .
OSCILLATOR
oC 1000
oliee |
HP 6213A (HP34688B)

*9825 should have either the 98213A General I/0-Extended {/P ROM or the
98214A Plotter-General 1/0-Extended /O ROM.

Figure 5-6. Test Setup for DAC Adjustment

0000008 |
® o] | |

A5 A1l

Figure 5-7. Address Switches

www.valuetronics.com
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Set the oscilloscope A channel for ac coupling and 50 mV per division. Verify that the 20 kHz signal
into the counter is 70 mV peak-to-peak.

Disconnect the dc supply for a 0.0 volt dc offset on the input signal. Execute from the
keyboard of the HP9825A the following:

wrt 701, “PF4G5513A379+000*B37+000*R”
Monitoring the HP5328B MARKER A OUTPUT on the oscilloscope, adjust A11R21 for a 50%
duty cycle in the MARKER OUTPUT signal as shown in Figure 5-8. See locations of
adjustments on A11 circuit board.
Connect the HP5328B MARKER B OUTPUT to the B Channel of the oscilloscope. Adjust
A11R20 for a 50% duty cycle in the MARKER B OUTPUT signal. (The counter has been
programmed for COM A))

Connect the power supply as in Figure 5-6 and adjust for a dc level of 2.50 volts (£2mV) as
read on the DVM.

Execute the following from the keyboard on the 9825A;
wrt 701, “PF4G55S13A379+250*B37+250*R”’
(Press RECALL on 9825A and simply change DAC voltages as required)
Adjust AT11R18 for a 50% duty cycle on the HP53288 MARKER B OUTPUT signal.

Connect the 5328B CHANNEL A MARKER OUTPUT signal to the B Channel of the
oscilloscope. Adjust A11R24 for a 50% duty cycle on the A MARKER QUTPUT signal.

Reconfigure the dc power supply for negative voltages and set the voltage for -2.50 volts (£ 2
mV).

Execute the following from the keyboard of the 9825A:

wrt 701, “PF4G55153A379-250*B37-250*R”

MARKER
OouUTPUT

(A or B) AY

A INPUT
(AC COUPLING)

i [

10 us —» |—

|
?www.valuetronics.com

Figure 5-8. Input Signal vs Marker Out



Model 5328B
Adjustments

‘ i. Adjust AT1R26 for a 50% duty cycle on the A MARKER OUTPUT signal.

j. Connect the HP5328B B MARKER OUTPUT to the B Channel of the oscilloscope. Adjust
AT1R17 for a 50% duty cycle on the B MARKER OUTPUT signal.

5-16. DIGITAL VOLTMETER (OPTION 021 OR PART OF OPTION 050)

a. Set the 5328B FUNCTION switch to DVM; RESOLUTION switch to 1 Hz, 106; DVM RANGE
switch to 10 and READ A, READ B buttons out.

b. Place ajumper across the DVM’s input connectors and adjust resistor A6R28 for a display of
0.0000 *+1 count.

c. Disconnect the jumper from the input terminals and connect a dc standard to the DVM’s
input.

d. Set the dcstandard for +9.5000-volt output and adjust resistor A7R13 for a counter display of
+9.5000 =1 count. -

e. Setthe dcstandard for a -9.5000-volt output and adjust resistor A7R6 for a display of -9.5000
+1 count.

f. Set the DVM RANGE switch to 100.

g. Set the dc standard for a +95.000-volt output and adjust resistor A6R29 for a display of
+95.000 =1 count.

h. Set the DVM RANGE switch to 1000.

i.  Set the dc standard for a +950-volt output and adjust resistor A6R15.

5-17. If transformer T1, capacitor C14 or C18 are changed on the A5 PS Auto Range assembly,
adjust capacitor C14 as follows:

a. Connect an Oscilloscope probe to the ground connection on A5 and connect the 10:1
probe to the floating ground (A) on AS.

b. Set the oscilloscope controls as follows:

TIME/DIV ............ e 5 us
VOLTS/DIV ...... et e 0.02
AC/DC AC
Trigger Source ......................... Internal

c.  Adjust capacitor A5C14 for minimum signal on the floating ground.

5-11
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Model 53288
Adjustments

5-18. C CHANNEL (OPTION 031 OR PART OF OPTION 050)

a. Remove the top cover of the 5328B to gain access to variable resistors ABR12, A8BATR13, and
R22.

b. Place the A8 assembly on two extender boards (HP Part No. 05328-62016).

‘ c. Set the counter front panel controls as follows:

B FUNCTION . eteeeiie i iiananananss FREQ C
RESOLUTION . .oiviiiiiianannnnns 0.1 kHz, 104
‘SAMPLERATE ... midrange
CHANNEL C ATTN t.viiiniienanannnn. fully cw

d. Set ABR12 fully ccw.

'g I’ e. Connect the HP8660C Signal Generator (or equivalent) to INPUT C. Set the signal genrator
1 l to 1.299 GHz at 100 mV rms (-7dBm).

‘4
. };5 f.  Slowly decrease the signal generator output level while adjusting variable resistor ABATR22
! for maximum sensitivity (at least 20 mv rms, -21 dBm) and a correct stable display.

" g. Set the signal generator to 90 MHz and an output level of 100 mV rms. Slowly decrease the
Il generator’s output level until the counter displays erroneous readings above 100 MHz. (For
i example, 101.nnnnn).

i' h. Adjust resistor A8R12 cw until the counter stops gating.

i

] ” i. Set the signal to 90 MHz at 125 mV rms (approximatley -5 dBm).
I
E' j. Connect the voltmeter from A8A1 (pin 1) to ground.

3 k. Adjust resistor AB A1R13 until the voltage at pin 1switches from approximately 12-15 volts to
less than 10 volts.

P S g
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' SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

This section contains listings of replaceable parts for the Model 5328B Universal Counter. Table 6-
1 provides a reference index to this section’s parts list tables.

6-2. EXCHANGE ASSEMBLIES

At Hewlett-Packard’s option, some replacement parts for the HP 5328B may be available on an

" “exchange” basis. Exchange parts have been factory-repaired and tested. They are available only

on an “exchange” or “trade-in” basis, and require thata defective equivalent partbe returned for

credit; thus, you can’t order an “exchange” for spare parts stocking — you will have to order the
new-part number. :

Because a part may be added to or removed from the exchange program at any time, without

notice, it is not practical to list exchange parts in this manual. If you find a replacement part is’

needed, you can ask your nearest Hewlett-Packard Sales Office if an exchange part is available.

If you are ordering an exchange part, you should keep the old part until the new one arrives. You
can then use the new part’s shipping container to return the old part to Hewlett-Packard.

6-3. PARTS LISTS

O Replaceable parts for the HP 5328B and its sub-assemblies are listed as follows:

o Parts for the entire product are listed in Tables 6-2 through 6-11.

Table 6-1. Circuit Diagrams and Parts Lists

Assy | Parts
Ref | Description HP Part No. Circuit List
Des Diagram Table
Al Motherboard Assémb!y 05328-60049 8-A-10 6-2
A2 | Power Supply Assembly 05328-60034 8-D-2 6-3
-A3 | Support Board Assembly 05328-60018 8-A-16 6-4
Oven Oscillator — 10 MHz. 10811-60111 8-A-22 6-4
A4 | Function Selector Assembly 05328-60005 - 8-A-13 6-5
7 A5 | PS Autorange Assembly 05328-60012 8-BB-2 6-6
(See NOTE 1)
A6 | Buffer Amplifier Assembly 05328-60013 8-BB-3 6-6
(See NOTE 1)
A7 | VF Converter Assembly 05328-60014 8-BB-4 6-6
(See NOTE 1)
: A8 | 1300 MHz C Channel Assembly 05328-60025 8-BC-3 6-7
@ (See NOTE 2)
- A8A1| 1.3 GHz Board Assembly 05305-60006 "8-BC-2 6-7
{See NOTE 2} ;

‘www.valuetronics.com
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Table 6-1. Circuit Diagrams and Parts Lists (continued) @
Assy Parts ’
Ref | Description HP Part No. Circuit List
Des Diagram Table
A9 | Not Assigned
A10 | Synchronizer Assembly 05328-60020 8-BA-9 6-8
A11 | DAC Assembly 05328-60023 8-BA-11 6-8
A12 | Amplifier Assembly 05328-60041 8-BA-8 6-8
A13 | Not Assigned
A14 | Multiplier Assembly 05328-60010 8-BA-10 6-8
A15 | HP-IB Interface Assembly 05328-60043 8-C-2 6-9
A16 | Display Assembly 05328-60033 8-A-14 6-10
A17 | DVM Front Board Assembly 05328-60015 6-6
(See NOTE 1)
A18 { Not Assigned
A19 | Switch Control Assembly 05328-60021 8-BA-7 6-8
NOTES —

1. Part of (optional) Digital Voltmeter (Option 021 or part of Option 050)

2. Part of (optional) 90-1300 MHz “C” Channel (Option 031 or part of Option 050) ‘

Within each Parts List table below:

a. Electrical components and mechanical parts are listed in alphanumeric order by reference
designation.

b. Some mechanical parts closely related to a specific electrical component may be listed after
the component’s entry, with or without a separate reference designation.

The information given for each part consists of:

a. The Reference Designator (“Ref. Des.”) for the part.
b. The Hewlett-Packard number.

c. A “Check Digit”, in the “CD” column.

The “Check Digit” is based on the HP Part Number, and is used to help reduce part-number
probiems when parts are ordered.

d. The number of times (“Qty”) each part (by HP Part Number) occurs in the list.

The quantity information for each part is given only once — at the first occurrence of the HP

Part Number in the list. Later entries having the same HP Number will have no numberin the g
“Qty”’ column.

The “Qty” information in any list is for that list only.

6-2
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Model 53288
Replaceable Parts
e. The description of the part.
f. A typical manufacturer of the part, in a five-digit code.
A Manufacturer’s-code-to-name conversion list is provided in Table 6-11.

g. The manufacturer’s number for the part.

6-4. HOW TO ORDER A PART
To order a part that is listed in one of the Parts Lists:
a. Give the Hewlett-Packard part number.
b. Indicate the quantity required.
c. Address the order to the nearest Hewlett-Packard office.
To order a part that is not listed in any of the Parts Lists:
a. Give the unit’'s Model Number (“HP 5328B”).
b. Give the unit’s complete Serial Number.
(See information at the front of this manual about where to find the Serial Number.)
c. Give a description of the part and its use.
d. Give the quantity of parts required.

e. Address your order to the Hewlett-Packard office closest to you.

6-5. HEWLETT-PACKARD’S DIRECT MAIL ORDER SYSTEM

Within the United States, Hewlett-Packard can supply parts through a direct mail order system.
Advantages of using the system are:

a. Ordering and shipment are done directly, via the HP Parts Center in Mountain View,
California.

b. There is no maximum or minimum amount for any mail order. (There is a minimum order
amount for parts ordered through a local HP office when the order requires billing and
invoicing).

c. Transportation charges are pre-paid. (However, there is a handling charge for each order).

d. There are noinvoices. To provide these advantages, a check or money order mustaccompany
each order.

For mail-order forms and specific information about the direct mail order system, contact the
Hewlett-Packard office closest to you. Addresses and phone numbers of these HP offices are
given in Appendix F of this manual.

6-6. SPARE PARTS KIT

Stocking spare parts for an instrument is often done to ensure quick return to service after a
malfunction occurs. Hewlett-Packard has a Spare Parts Kit available for this purpose. The kit
consists of selected replaceable assemblies and components for this instrument. The contents of
the kit and the Recommended Spares list are based on failure reports and repair data, and parts
support for one year. A recommended Spare Parts Kit may be ordered through your nearest
Hewlett-Packard office.
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Table 6-2. Replaceable Parts

Model 53288

Replaceable Parts

Reference HP Part |C s Mir

. umber

Designation | Number {D|QtY Description Code Mir Part N
At 05328-60048 | 4 1 8D AY-MOTHER 28480 | 0s328-60049
A1 NOT ASSIGNED
alc2 NOT ASSIGNED
AIC3 0180-0100 3 1 CAPACITOR-FXD 4.7UF+-10% 3SVDC TA 56289 150D475X903582
AIC4 0160-0161 4 3 CAPACITOR-FXD .01UF +-10% 200VDC POLYE 28480 0160-0161
AlCS 0180-0106 | ¢ 7 | CAPACITOR-FXD 60UF+-20% 6VOC TA 56289 | 150D606x000682
A1CE 0140-0177 0 1 CAPACITOR-FXD 400PF +-1% 300VDC MICA 72136 DM15F401FO300WV1CR
AIC? 0170-0024 | 9 2 CAPACITOR-FXD .022UF +-20% 200VDC POLYE 28480 | 0170-0024
a1c8 0180-0195 | 6 1 CAPACITOR-FXD .33UF+-20% 3SVDC TA 56289 150D334X003542
AICS NOY ASSIGNED
AIC10 0160-0314 9 1 CAPACITOR-FXD .01UF *-SX 400VDC POLYE 84411 663U10354u2
AlCtH1-
AIC16 NOT ASSIGNED
AlCLT® 0160-2264 2 1 CAPACITOR-FXD 20PF +-SX S00VDC CER 0+-30 | 28480 0160-2264
A1C18 0121-0060 0 1 | - CAPACITOR-V TRMR-CER 2-8PF 350V PC-MTG 52763 304322 2/8PF NPO
AIC19 NOT ASSIGNED
A1C20 0160-0161 4 CAPACITOR-FXD .01UF +-10% 200vVDC POLYE 28480 0160-0161
A1C21 0189-0210 6 s | CAPACITOR-FXD 3.3UF+-20X 15VDC TA 56289 150D335X0015A2
A1C22 0160-2055 | ¢ 10 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 | 0160-2055
A1C23-
AIC28 NOT ASSIGNED .
A1C29 0180-0230 0 4 | CAPACITOR-FXD 1UF+-20% SOVDC TA 56289 150D105X0050A2
A1C30 0160-0153 |} 4 1 CAPACITOR-FXD 10Q0PF +-10X 200VDC POLYE 28480 | 0160-0153
A1C31 0180-0230 0 CAPACITOR-FXD -TUF+-20X SOVDC TA 56289 150D105X0050A2
A1C32 NOT ASSIGNED
A1C33 0160-4554 1 7 CAPACITOR-FXD .01UF +-20% SOVDC CER 28480 0160-4554
A1C34 0180-0210 6 CAPACITOR-FXD 3.3UF+-20% 1SVDC TA 56289 150D335X0015A2
AIC3S 0160-4554 7 CAPACITOR-FXD .01UF +-20% SOVDC CER 28480 0160-4554
A1C36 0180-0210 6 CAPACITOR-FXD 3.3UF+-20% 1SVDC TA 56289 150D335X0015A2
AIC3? 0160-4554 | 7 CAPACITOR-FXD .01UF +-20% SOVDC CER 28480 | 0160-4554
A1C37 0180-0106 | 9 CAPACITOR-FXD 60UF+-20% 6VDC TA 56289 | 150D606X000682
A1C38 0160-2056 { 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 | o160-2055
AIC39 0160-4554 | 7 CAPACITOR-FXD .01UF +-20% SOVDC CER 28480 | o1e0-4554
A1C40 0180-0158 8 6 CAPACITOR-FXD 2.2UF+-20% 20VDC TA 56289 1500225X0020A2
A1ca 0160-4554 7 CAPACITOR-FXD .01UF +-20% SOVDC CER 28480 | 0160-4554

. A1C42 0180-0155 18 CAPACITOR-FXD 2.2UF+-20% 20VOC TA 56289 | 1500225%0020A2
A1C43 0160-4554 7 CAPACITOR-FXD .01UF +-20% SOVDC CER 28480 | 0160-4554
A1C44 0160-4554 7 CAPACITOR-FXD .01UF +-20% SOVDC CER 28480 | 0160-4554
A1C4S 0180-0210 6 CAPACITOR-FXD 3.3UF+-20% 1SVDC TA 56289 | 150D335X0015A2
A1C46 0180-0210 6 CAPACITOR-FXD 3.3UF+-20X 15VDC TA 56289 | 1500335%001542
A1C47 0160-4084 8 1 CAPACITOR-FXD .1UF +-20% SOVDC CER 28480 | 0160-4084
A1C48 0180-0155 | .8 CAPACITOR-FXD 2.2UF+-20% 20VDC TA 56289 | 1500225X0020A2
A1C49 0180-01S$ 8 CAPACITOR-FXD 2.2UF+-20% 20VDC TA 56289 | 150D225X002042
A1CS0 0160-3879 7 S | CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 | 0160-3879
A1CS1 0160-3879 7 CAPACITOR-FXD .01UF ¢-20% 100VOC CER 28480 | 0160-3879
A10S2 0180-0155 8 CAPACITOR-FXD 2.2UF+-20% 20V0C TA 56289 | 150D225X002042
A1CS3 0180-015S 8 CAPACITOR-FXD 2.2UF+-20% 20VDC TA 56289 | 150D225X002042
AICRY 1801-0040 1 21 DIODE-SWITCHING 30V SOMA 2NS DO-35 28480 1901-0040
AICR2 NOT ASSIGNED
AICR3 1901-0999 9 19 DIODE-SCHOTTKY 20V 10NS DO-3S 28480 | 1801-0999
A1CR4 NOT ASSIGNED
AICRS 1901-0050 3 10 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
AICRE 1901-0050 3 DIODE-SWITCKING 80V 200MA 2NS DO-3S 28480 1901-0050
AI1CR7 1901-053S 9 2 DIODE-SM SIG SCHOTTKY 28480 1901-053S
A1CR8 1902-3082 [ 1 DIODE-ZNR 4.64V SX DO-35 PD=.4U 28480 1902-3082
ATCRg 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-3S 28480 1901-0040
AICR10 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-35 26480 1801-0040
AICR1Y 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-35 28480 | 1901-0040
AtCR12 1901-0040 1 DIODE-SWITCHING 30V SO0MA 2NS DO-3S 28480 1901-0040
:mma 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-35 28480 1901-0040

1CR14 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS D0-35 28480 1801-0040

AtCRIS 1901-0999 | 9 DIODE-SCHOTTKY 20V 10NS DO-35 28480 | 1901-0999

etronics.com

See introduction to this section for ordering information
#*Indicates factory selected value
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Table 6-2. Replaceable Parts (continued)
Reference HP Part |C s Mir
‘ : ri fr Part Numb
Designation Number (D Qty Description Code M "N er
AICR1S 1801-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-3S 28480 1901-0040
AICR1T 1901-0040 | 1 DIODE-SUITCHING 30V SOMA 2NS DO-35 28480 | 1901-0040
ATCR18 1901-0988 8 DIODE-SCHOTTKY 20V 10NS DO-35 28480 1801-0999
A1CR1 1801-0040 | 1 DIODE-SWITCHING 30V SOMA 2NS DO-35 28480 | 1901-0040
A1CR20 1801-0040 | 4 DIODE-SWITCHING 30V SOMA 2NS DO-35 28480 | 1901-0040
AICR21 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-3S 28480 1901-0040
AL 9100-2276 9 1 INDUCTOR RF-CH-MLD 100UH 10% .10SDX.26LG 28480 9100-2276
a1Q1 1854-0071 | 7 10 | TRANSISTOR NPN SI PD=300fW FT=2001HZ 28480 | 1854-007
A1Q2 1853-0015 7 2 TRANSISTOR PNP SI PD=200MW FT=S00MHZ 28480 1853-0015
A1G3 1853-0015 | 7 TRANSISTOR PNP SI PD=200My FT=500MHZ 28480 | 1853-0015
\ AtQ4 1854-0071 7 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071
| A10S 1854-0071 | 7 TRANSISTOR NPN SI PD=300MY FT=200MHZ 28480 | 1854-0071
A1Q6 1854-0092 2 1 TRANSISTOR NPN SI PD=200M FY=z600MHZ 28480 1854-0092
A1Q7 1854-0071 | 7 TRANSISTOR NPN SI PD<=300Mi FT=200MHZ 28480 | 1854-0071
: A108 1854-0071 | 7 TRANSISTOR NPN SI PD=300M FT=200MHZ 28480 | 1854-0071
A109 1854-0071 | 7 TRANSISTOR NPN SI PD=300Md FT+200MHZ 25480 | 1854-0071
A10Q10 1853-0036 | 2 6 | TRANSISTOR PNP SI PD=310MJ FT=250MHZ 28480 | 1853-0036
AlR1 0698-3444 | 1 1 | RESISTOR 316 1% .125@ F 7C=0+-100 24546 | C4-1/8-T0-316R-F
AIR2 1810-0055 |5 s | NETWORK-RES 9-SIP10.0K OHM X 8 28480 | 1810-00SS
AIR3 0683-272% 8 4 RESISTOR 2.7K X .25U FC TC=-400/+700 01121 €B272%
A1R4® 0683-3355 | 2 1 | RESISTOR 3.3M SX .25 FC TC=-900/+1100 01121 | €B33SS
AIRS 1810-0055 S NETWORK-RES 9-SIP10.0K OHM X 8 28480 1810-0055
A1RE 0683-3315 | 4 1 | RESISTOR 330 5% .25W FC TC=-400/+600 01121 | cB331S
h AIR7 0683-103S 1 35 RESISTOR 10K S% .25 FC TC<-400/+700 01121 CB103%
AIRS 0683-4725 2 8 RESISTOR 4.7K S% .25W FC TC=-400/+700 01121 €B4725
AIRS 0683-1525 | 4 4 | RESISTOR 1.5K SX .25 FC TC=-400/+700 01121 | CB152S
AIRYO 0683-102S 9 19 RESISTOR 1K SX .2%W FC TC=-400/+600 o121 €B8102S
AR 0683-102% 8 RESISTOR 1K S% .25W FC TC=-400/+600 01121 €B1025
ATR12 0683-1025 | 9 RESISTOR 1K SX .25W FC TC=-400/+600 01121 | ceozs
AIR13 0683-1035 | 1 RESISTOR 10K S% .25W FC TC=-400/+700 ot121 | cB103s
AIR14 0683-4725 2 RESISTOR 4.7K S% .2SW FC TC=-400/+700 01121 cB472s
AIR1S 1810-0041 | 9 1 | METWORK-RES 9-SIP2.7K OHM X 8 28480 | 1810-0041
AIR1E NOT ASSIGNED
i AIRY? 0683-103S 1 RESISTOR 10K S% .25k FC TC=-400/+700 01121 CB1035
ARS8 0683-152S 4 RESISTOR 1.5K S% .25W FC TC=-400/+700 0t121 CB152%
| AIR19 1810-0055 | 5 NETWORK-RES $-SIP10.0K OHM X 8 28480 | 1810-00sS
l AIR20 0683-1625 4 RESISTOR 1.5K 5% .25W FC TC=-400/+700 01121 CB152%
| AIR21 0698-4037 | 0 2 | RESISTOR 46.4 1% .1258 F TC=0+-100 24546 | C4-1/8-T0-46R4-F
! A1R22 0683-2715 6 8 RESISTOR 270 5% .25W FC TC=-400/+600 01121 cB271%
= AIR23 0683-2015 | 9 s | RESISTOR 200 5% .25 FC TC=-400/+600 01121 | c8201S
A1R24 0683-1025 | 9 RESISTOR 1K S% .25W FC TCe-400/+600 01121 | cB102s
A1R2S 0683-1525 4 RESISTOR 1.5K S%X .2SW FC TC=-400/+700 01121 €B152S
A AIR28 0683-1025 9 RESISTOR 1K SX .25 FC TC=-400/+600 c1121 CB102S
AIR27 0757-0928 8 1 RESISTOR 1.5K 2% .125W F TC=0+-100 24546 C4-1/8-T0-1S01-G
! AIR28 1810-0055 | S NETWORK-RES 9-SIP10.0K OHM X 8 28480 | 1810-0055
1 AIR29 0757-0952 | 6 1 | RESISTOR 15K 2% .125W F TC=0+-100 24546 | c4-1/8-T0-1502-G
! AIR30 0683-1035 1 RESISTOR 10K S% .25W FC TC=-400/+700 01121 cB8103S
AIR3t 0683-5105 4 RESISTOR St 5% .25W FC TC=-400/+500 01121 cB8S10S
AIR32 0683-1035 | 1 RESISTOR 10K S% .25W FC TC=-400/+700 01121 | cB103s
A1R33 0683-1035 | 1 RESISTOR 10K SX .25 FC YC=-400/4700 01121 | csi03s
A1IR34 0683-271% 6 RESISTOR 270 SX .25W FC TC=-400/+4600 IR VAl ca71%
AIR3S 0683-511S | 6 3 | RESISTOR S10 SX .25W FC TC:-400/+600 01121 | casi1s
A1R36 0683-1035 | 1 RESISTOR 10K 5% .25W FC TCt-400/4700 01121 | cBi03S
AIR3? 0683-2115 | 6 RESISTOR 270 S% .25W FC TC=-400/+600 o1121 | cszns
AIR38 0683-103% 1 RESISTOR 10K 5% .25W FC TC=-400/+700 0t121 €B1035
AIR39 0683-103S 1 RESISTOR 10K S% .25W FC TC=-400/+700 01121 cB103s
A1R40 0683-103S 1 RESISTOR 10K S% .25W FC TC=-400/+700 01121 CB1035
E A1R4) 0683-1035 | 1 RESISTOR 10K SX .25 FC TC=-400/+700 01121 | csio3s
AIRA42 1810-0055 ) NETWORK-RES 9-SIP10.0K OHM X 8 28480 1810-005%
A1R43 0683-1025 | 9 RESISTOR 1K S% .254 FC TC=-400/+600 01121 | ce1025
AlR44 0683-1035 1 RESISTOR 10K S% .25 FC TC=-400/+700 01121 €B103S
AIR4S 0683-1035 1 RESISTOR 10K SX .25 FC TC=-400/+4700 01121 €B103%
See introduction o this section for ordering information
*Indicates factory selected value
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Table 6-2. Replaceable Parts (continued)

Model 53288
Replaceable Parts

Reference HP Part |C e Mir
Designation Number D Qty Description Code Mfr Part Number
A1R4E 0683-1545 8 1 RESISTOR 150K SX .25W FC TC=-800/+900 01121 CB1545
A1R47 NOT ASSIGNED
A1R48 0683-103% 1 RESISTOR 10K SX .25W FC TC=-400/+700 01121 £B103S
A1R4S-
ARSI NOT ASSIGNED
ATRS2 0683-5635 S 1 RESISTOR S6K S% .25 FC TC=-400/+800 o121 CBS63S
AIRS3 NOT ASSIGNED
AIRS4 NOT ASSIGNED
A1RSS 0683-1025 9 RESISTOR 1K SX .25W FC TC=-400/+600 01121 CB102S
AtRSE 0683-4725 |2 RESISTOR 4.7K S% .25 FC TC:-400/+700 01121 | cBar2s
A1RS? 0683-6815 S 1 RESISTOR 680 S% .25 FC TC:=-400/+600 o121 CB681S
A1RSS 0683-102% 9 RESISTOR 1K S% .25W FC TC+=-400/+600 o2 CB8102S
AIRSS 0683-5605 9 10 RESISTOR S6 SX .25W FC 7C=-400/+508 0112t C85605
ATR60 0683-5605 k] RESISTOR 56 SX .25W FC TC=-400/+500 01121 €B5S60S
AtR61 0683-5605 9 RESISTOR 66 SX .25 FC TC=-400/+500 01121 CBS60S
A1R62 0683-5605 9 RESISTOR S6 SX .25W FC TC=-400/+500 01124 CBS60S
AIR63 0683-5605 g RESISTOR 56 SX .25W FC TC=-400/+S00 o121 CBS60S
A1R64 0683-5605 9 RESISTOR S6 SX .25W FC TC=-400/+500 01121 CBS605
AIRES 0683-5605 9 RESISTOR 56 SX .25W FC TC=-400/+500 0t121 CBS60S
A1REE 0683-5605 9 RESISTOR S6 SX .25W FC TC=-400/+500 01121 CBS60S
AIRE7 0683-560S 9 RESISTOR 56 SX .25W FC TC=-400/+500 ot121 €B%60S
A1RGS 0683-103% 1 RESISTOR 10K SX .25W FC TCz-400/+700 01121 €B103S
A1RE9 0757-093% S 1 RESISTOR 3K 2% .125W F TC=0+-100 245485 .C4-1/8-7T0-3001-G
AIR70 0757-0950 4 1 RESISTOR 12K 2% .125W F TC=0+-100 24546 C4-1/8-70-1202-G6
AR 0757-0279 0 1 RESISTOR 3.16K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3161-F
A1R72 0757-0931 1 1 RESISTOR 2K 2% .1254 F TC=0+-100 24546 C4-1/8-T0-2001-G
A1R73 0683-103S 1 RESISTOR 10K S% .2SW FC TC=-400/+700 01121 CB103S
AIR74 0683-103% 1 RESISTOR 10K SX .25 FC TC=-400/+700 01121 CB103S
AIR?S 0683-103S 1 RESISTOR 10K SX .25 FC TC=-400/+700 01121 €8103%
AIR76 0683-1015 7 1 RESISTOR 100 S% .2SW FC TC=-400/+500 01121 €B81015
AIR77 0683-5605 9 RESISTOR 56 SX .25W FC TC=-400/+500 01121 CBS60S
AIR78 0683-4315 6 1 RESISTOR 430 SX .25W FC TC=-400/+600 01121 cB431S
AIR79 0683-102% 9 RESISTOR 1K S% .25W FC TC=-400/+600 01121 CB102S
A1RS0 0683-103% 1 RESISTOR 10K SX .25W FC TC=-400/+700 01121 cB103S
AIRS1Y 0683-103% 1 RESISTOR 10K S% .25W FC TC=-400/+700 01121 €B8103%
A1R82 0683-6825 7 1 RESISTOR 6.8K SX .254 FC YC=-400/+700 o121 CB682S
A1R83 0698-4037 0 RESISTOR 46.4 1X .125W F TC=0+-100 24546 C4-1/8-T0-46R4-F
A1R84 0757-0422 5 1 RESISTOR 809 1X .125W F TC=0+-100 24546 C4-1/8-TO-908R-F
A1S1 3101-1977 1 3 SUITCH-SL. DPDT SUBMIN .S5A 125VAC PC 28480 3101-1977
A152 3101-1877 1 SWITCH-SL DPDT SUBMIN .SA 12SVAC PC 28480 3101-1977
A1S3 3101-1977 1 SWITCH-SL OPDT SUBMIN .SA 12SVAC PC 28480 3101-1977
A1U1 1820-005S 6 2 IC CNTR TTL DECD SYNCHRO POS-EDGE-TRIG 01295 SN7480AN
A1U2 1820-1056 9 1 IC SCHMITT-TRIG TTL NAND QUAD 2-1INP 01295 SN74132N
Al1U3 1820-017% 1 1 IC INV TTL HEX 1-INP 01295 SN7405N
AlUs* 1820-1401 8 1 IC MISC 28480 1820-1401%
A1US 1820-0513 | 1 2 | IC GATE TTL AND QUAD 2-INP 01295 | sn7doeN
AlUS 1820-0282 1 4 IC GATE TTL EXCL-OR QUAD 2-INP 01295 SN7486N
AlU7 1820-0511 8 1 IC GATE TTL AND QUAD 2-INP 01295 SN7408N
A1US 1820-0174 0 6 IC INV TTL HEX 01298% SN7404N
AlU9 1820-0661 0 2 IC GATE TTL OR QUAD 2-INP 01295 SN7432N
AlU10 1820-2316 6 1 IC CNTR IIL DECD HEX 28480 1082-4
AU 1820-0513 1 IC GATE TTL AND QUAD 2-INP 01295 SN7408N
AlU12 1820-3237 2 1 IC LCH TTL ALS TRANSPARENT NEG-EDGE-TRIG 28480 1820-3237
A1UI3 NOT ASSIGNED
AlU14 1820-1442 7 1 IC CNTR TTL LS DECD ASYNCHRG 01295 SN74LS290N
ATUIS 1820-0803 2 1 IC GATE ECL OR-NOR TPL 04713 MC10105P
AtUt6 1820-0537 8 1 IC SCHMITT-TRIG TTL NAND DUAL 4-INP 01295 SN7413N
AtU1? 1820-0068" 1 2 IC GATE TTL NAND TPL 3-INP 01285 SN7410N
Atuis 1820-0174 [ I1C INV TTL HEX 01295 SN7404N
AlU19 1820-0077 2 2 IC FF TTL D-TYPE POS-EDGE-TRIG CLEAR 01295 SN7474N
AtU20 1820-0055 ) IC CNTR TTL DECD SYNCHRO POS-EDGE-TRIG 01295 SN7430AN
AlU21 1820-2317 7 1 IC MISC ITL 28480 10BS-TL
A1U22 1820-0269 4 2 IC GATE TTL NAND QUAD 2-INP 01285 SN7403N
A1U23 1820-0328 6 2 IC GATE TTL NOR QUAD 2-INP 0128S SN7402N
AtU24 1820-0282 1 I1C GATE TTL EXCL-OR QUAD 2-INP 0128% SN7486N
A1U2S 1820-0301 S S JC LCH TTL D-TYPE 4-BIT 01295 SN7475N

See introduction to this section for ordering information
*Indicates factory selected value
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Model 5328B .
Replaceable Parts
Table 6-2. Replaceable Parts (continued)
Reference HP Part |C g Mtr
: : t Description Mfr Part Number
Designation Number |D Qty P Code -
A1U26 1820-0301 $ v IC LCH TTL D-TYPE 4-BIT 01295 SN7475N
ATU27 1820-0301 3 IC LCH TTL D-TYPE 4-BIT 01295 SN7475N
A1U28 1820-0538 0 2 IC GATE TTL NOR DUAL 4-INP 01295 SN7423N
A1U28 1820-0282 1 IC GATE TTL EXCL-OR QUAD 2-INP 01285 SN7486N
A1U30 1820-0282 1 IC GATE TTL EXCL-OR QUAD 2-INP 01285 SN7486N
ATU31 1820-0301 S IC LCH TTL O-TYPE 4-BIT 01295 SN747SN
A1U32 1820-0538 0 IC GATE TTL NOR DUAL 4-INP 01295 SN7423N
A1U33 1820-0174 0 IC INV TTL HEX .01285 SN7404N
A1U34 1820-0174 ] IC INV TTL HEX 01285 SN7404N
A1U3S 1820-0174 0 IC INV TTL HEX 01295 SN7404N
A1U36 1820-0174 [ IC INV TTL HEX 01295 SN7404N
AtU37 1818-2252 4 1 IC-ROM-NMOS 4K 28480 1818-2252
USED WITHOUT OPFION 031 OR 0S0O
A1U3? 1818-2274 0 1 IC NMOS 4096 (4K) ROM 28480 1818-2274
J USED WITH OPTION 031 OR 050
ki
i A1U38 1820-0661 ] 0 IC GATE TTL OR QUAD 2-INP 01295 | SN7432N
i AtU39 1820-0214 ] 1 IC DCOR TTL BCO-TO-DEC 4-TO-10-LINE 01295 SNT442AN
: A1U40 1820-0054 S 1 IC GATE TTL NAND QUAD 2-INP 01295 SN7400N
! A1U41 1820-1644 1 1 IC DCOR TTL LS BCD-TO-7-SEG 4-TO-7-LINE 01295 SN74LS248N
AW NOT ASSIGNED
Al62 8159-0005 | 0 RESISTOR-ZERO OMMS 22 AWG LEAD DIA 28480 | 8159-0005
A3 NOT ASSIGNED
AllW4 8169-000S 0 RESISTOR-ZERDC OHMS 22 AWG LEAD DIA 28480 8159-000S
' A1US 8159-0005 0 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 28480 8159-0005
i
}} AU 8159-0005 ¢ RESISTOR-ZERO OHMS 22 AWG LEAD DIA 28480 8159-000S
! AlXAl NOT ASSIGNED
1 A1XA2 NOT ASSIGNED
I AI1XA3 1251-203% 9 4 CONNECTOR-PC EDGE 15-CONT/ROW 2-ROUS 28480 1251-2035
3 A1XA4A 12561-2026 8 b CONNECTOR-PC EDGE 18-CONT/ROW 2-ROWS 28480 1251-2026
¢ A1XA48 1251-2026 8 CONNECTOR-PC EDGE 18-CONT/ROW 2-ROWS 28480 1251-2026
! A1XAS 1251-2035 9 CONNECTOR-PC EDGE 1S-CONT/ROW 2-ROWS 28480 1251-203%
A1XAS8 1251-2026 8 CONNECTOR-PC EDGE 18-CONT/ROW 2-ROWS 28480 1251-2026
A1XAB 1251-203% 8 CONNECTOR-PC EDGE 15-CONT/ROW 2-ROUWS 28480 1251-203%
A1XAT 1251-2035 8 CONNECTOR-PC EDGE 15-CONT/ROW 2-ROWS 28480 1251-2063%
i AtXA8A 1251-2026 8 CONNECTOR-PC EDGE 18-CONT/ROW 2-ROWS 28480 1251-2026
A1XA8B 1251-2026 8 CONNECTOR-PC EDGE 18-CONT/ROW 2-ROWS 284890 1251-2026
A1XA10 1251-2026 8 CONNECTOR-PC EDGE 18-CONT/ROW 2-ROWS 28480 1251-2026
A1XA11 1251-2026 8 CONNECTOR-PC EDGE 18-CONT/ROW 2-ROUWS 28480 1251-2026
A1XA12 1251-2026 8 CONNECTOR-PC EDGE 18-CONT/ROW 2-ROWS 28480 1251-2026
AI1XA13 NOT ASSIGNED
A1XA14 1251-2026 8 CONNECTOR-PC EDGE 18-CONT/ROW 2-ROUS 28480 1251-2026
)
A A1XA-Y1 1200-0153 1 1 SOCKET-XSTR 3-CONT T0-S5 DIP-SLDR 28480 1200-0153
|
, ! A1XT 1200-0567 1 2 SOCKET-IC 28-CONT DIP DIP-SLDR 28480 1200-0567
. ATXUL -
. ] A1XU3 NOT ASSIGNED
1 AT XU4 1200-082S 4 1 SOCKET-1C 20-CONT DIP DIP-SLDR 28480 1200-0825
N ALXUS -
! [ A1XUI1 NOT ASSIGNED
; A1XU12 1200-0473 8 2 SOCKET-IC 16-CONT DIP DIP-SLOR 28480 1200-0473
! ATXUY3-
Bt A1XU20 NOT ASSIGNED
, A1XU21 1200-0473 8 SOCKET-IC 16-CONT DIP DIP-SLDR 284890 1200-0473
: ATXU22-
! A1XU36 NOT ASSIGNED
i
I : A1XU37 1200-0567 1 SOCKET-IC 28-CONT DIP DIP-SLDR 28480 1200-0567
1
i;‘ AtY1 0410-0405 0 1 CRYSTAL-QUARTZ 10.000 MHZ 28480 0410-0405
|
i . A1 MISCELLANEOUS
. ! 0360-0124 3 13 CONNECTOR-SGL. CONT PIN .04-IN-BSC-SZ RND 28480 0360-0124
85 0380-0640 0 1 STANDOFF -RND .5-IN-LG 6-32THD .25-IN-0D 00000 ORDER BY DESCRIPTION
Al
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Model 53288
Replaceable Parts

Table 6-3. Replaceable Parts
@ Reference HP Part |C . Mtr
: : Qt Description Mfr Part Number
Designation | Number [D|“"Y P Code
A2 05328-60034] 7 1 BD AY - PUR SUP 28480 05328-60034
A2c1 0180-2842 4 2 CAPACITOR-FXD 4500UF+-20% 35VDC AL 28480 0180-2842
A2C2 0180-2842 4 CAPACITOR-FXD 4S00UF+-20% 3SVDC AL 28480 0180-2842
A2C3* 0160-0576 S 3 CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 0160-0576
A2c4* 0160-0576 S CAPACITOR-FXD .1UF +-20% SOVDC CER 28480 0160-0576
a2cs* 0160-2203 g9 1 CAPACITOR-FXD Q1PF +-S% 300VDC MICA 0+70 28480 0160-2203
a2ce* 0160-0945 2 1 CAPACITOR-FXD 910PF +-S% 100VDC MICA 28480 0160-0945
a2C7 0180-0562 1 1 CAPACITOR-FXD 33UF+-20% 10VDC TA 56289 186D336X0010KAY
A2C8 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A2C9 0180-2827 S 2 CAPACITOR-FXD 47UF+100-10% 40VDC AL 28480 0180-2827
A2C10 0180-2827 S CAPACITOR-FXD 47UF+100-10% 40VDC AL 28480 0180-2827
A2CH1 0180-2832 2 2 CAPACITOR-FXD 1000UF+100-10% 12VDC AL 28480 0180-2832
A2C12 0180-2832 2 CAPACITOR-FXD 1000UF+100-10% 12VDC AL 28480 0180-2832
A2C13 0180-0418 [ 1 CAPACITOR-FXD 1UF+-20% 35vDC TA 28480 0180-0418
A2C14 0160-0570 9 1 CAPACITOR-FXD 220PF +-20% 100VDC CER 20932 S024EM100RD221M
A2C1S 0160-2199 2 2 CAPACITOR-FXD 30PF +-S% 300VDC MICA 28480 0160-2199
; A2C16 0160-2199 2 CAPACITOR-FXD 30PF +-5% 300VDC MICA 28480 0160-2199
A2C17 { 0180-0587 0 2 CAPACITOR-FXD 47UF+100-10% 25VDC AL 56289 672D476H025CCSB
A2C18 0180-0587 [ CAPACITOR-FX0D 47UF+100-10% 25V0C AL 56289 672D476H025CCSB
A2C19 0160-0576 S CAPACITOR-FXD .1UF +-20% SOVDC CER 28480 0160-0576
A2020% 0160-3879 7 2 CAPACITOR-FXD .01UF +-20% 100vDC CER 28480 0160-3879
A2C21 0160-0128 3 2 CAPACITOR-FXD 2.2UF +-20% SOVDC CER 28480 0160-0128
A2C22 0160-0128 3 CAPACITOR-FXD 2.2UF +-20% SOVDC CER 28480 0160-0128
A2C23 0180-2821 8 3 CAPACITOR-FXD 22UF+-20% 35VDC TA 28480 0180-2821
A2C24 0180-2821 9 CAPACITOR-FXD 22UF+-20% 35VDC TA 28480 0180-2821
A2C25 0180-2821 9 CAPACITOR-FXD 22UF+-20% 35VDC TA 28480 0180-2821
@ A2C26 0160-4355 6 1 CAPACITOR-FXD .01UF +-10% 250VAC(RMS) 28480 0160-4355
A2CR1 1802-0774 0 2 DIODE-ZNR 12.1V 10% DO-15 PO=1Y 28480 1902-0774
A2CR2 1902-0774 0 DIODE-ZNR 12.1V 10% DO-1S PD=1l 28480 1802-0774
A2CR3 1901-10886 7 2 DIODE-PWR RECT SOV SA 200NS 04713 MR820
A2CR4 1801-1086 7 DIODE-PWR RECT S0V SA 200NS 04713 MR820
A2CRS NOT ASSIGNED
A2CRS NOT ASSIGNED
A2CR7 1902-0522 6 2 DIODE-ZNR 1N5340B 6V S% PD=SU IR=1UA 04713 1N53408
A2CR8 1902-0522 6 DIODE-ZNR 1N5340B 6V 5% PD=5SW IR=1UA 04713 1NS3408
A2CR9 1901-0040 1 2 DIODE-SWITCHING 30V S0MA 2NS DO-35 28480 1801-0040
A2CR10 1901-0040 1 DIODE-SWITCHING 30V 50MA 2NS DO-3%S 28480 1901-0040
A2CR11M 1902-0632 g 2 DIODE-ZNR 1N53548 17V 5% PD=5W TC=+75% 04713 i1N53548
A2CR12 1902-0632 8 DIODE-ZNR 1NS3548 17V 5% PD=5U TC=+75% 04713 1NS3548
A2CR13 1901-0638 3 1 OIODE-FUW BRDG 100V 4A 0473 MDA-970-2
AZ2F1 2110-0002 9 2 FUSE 2A 250V NTD 1.25X.25 UL 75815 312002
A2F2 2110-0002 9 FUSE 24 250V NTD 1.25X.25 UL 7591% 312002
A2L1 9100-3017 8 2 300 MH AT S AMP OC 28480 9100-3017
A2L2 9100-3017 8 300 MH AT S AMP DC 28480 9100-3017
A2L3 9100-3138 S 1 INDUCTOR 7SUH 15% .SDX.875LG 28480 9100-3139
. A1 1853-0363 8 2 TRANSISTOR PNP SI PD=S0W FT=20MHZ 03508 X45H281
A202 1854-0635 ] 3 TRANSISTOR NPN SI P0O=S0W FT=20MHZ 03508 D44HS
A2Q3 1853-0326 3 1 TRANSISTOR PNP ST PD=1UW FT=S0MHZ 04713 MPS-US1
A204 1854-0634 8 1 TRANSISTOR NPN SI PD=14W FT=S0MHZ 04713 MPS-UD1
A2Q5 1854-0492 6 2 TRANSISTOR NPN SI PD=3SOMW FT=250MHZ 04713 MPS3643
A206 1853-0016 8 2 TRANSISTOR PNP SI T0-82 PD=300MU 28480 1853-0016
A2Q7 1853-0363 8 TRANSISTOR PNP SI PD=S0W FT=20MHZ 03508 X45H281
A208 1854~-0635 9 TRANSISTOR NPN SI PD=50 FT=20MHZ 03508 D44HS
A2Q9 1854-0492 8 TRANSISTOR NPN SI PD=350MW FT=250MHZ 04713 MPS3643
A2Q10 1853-0016 8 TRANSISTOR PNP SI T0-92 PD=300My 28480 1853-0016
A2Qi 1854-0635 9 TRANSISTOR NPN SI PD=S0U FT=20MHZ 063508 D44Hs
AZ2012 1884-0055 0 1 THYRISTOR-TRIAC 28480 1884-005S
A2R1 0812-0094 ) 2 RESISTOR 390 3% 34 PW TC=0+-20 28430 0812-0094
A2R2 0812-0094 S RESISTOR 390 3% 3W PU TC=0+-20 28480 0812-0094
AZR3 0683-1015 7 3 RESISTOR 100 S% .25W FC TC=-400/+500 01121 CB101S
A2R4 0683-1015 7 RESISTOR 160 S% .25W FC TC=-400/+500 01121 CB101S
AZRS 0683-1025 e 1 RESISTOR 1K S% .25W FC TC=-400/+600 01121 cB102% }

|
|

www.valuetronics.com

See introduction to this section for ordering information
*Indicates factory selected value



L
i
,'n
|

|
|

|
1;
;!

Model 53288
Replaceable Parts

Table 6-3. Replaceable Parts (continued)
Reference HP Part |C o Mitr
; ; t Description Mfr Part Number
Designation Number |D Qty P Code
AZRS 0683-102%5 9 RESISTOR 1K S% .25W FC TC=-400/+600 o121 cB8102s
A2R7 0683-681% S 2 RESISTOR 680 S% .25W FC TC=-400/+600 01121 CcB6815
AZR8 0683-8815 ) RESISTOR 680 5% .25W FC TC=-400/+600 01121 £B681S
A2R9 0698-3620 | S 2 | RESISTOR 100 5% 24 MO TC=0+-200 28480 | 0898-3620
A2R10 0688-3620 S RESISTOR 100 S% 2l MO TC=0+-200 28480 0698-3620
A2RI1 0683-824S 9 1 RESISTOR 820K 5% .25W FC TC=-800/+900 01121 cB824s
A2R12 0683-1055 | 5 1 | RESISTOR 1M 5% .25W FC TC=-800/+300 01121 | ¢B10S5
A2R13 0683-4725 2 2 RESISTOR 4.7K S% .25W FC TC=-400/+700 01121 CB4725
A2R14 0683-1025 9 RESISTOR 1K SX .25W FC TC=-400/+600 01121 €81025
A2R1S 0683-1025 9 RESISTOR 1K S% .25 FC TC=-400/+660 01121 CB102s
A2R16 0698-3160 | 8 1 | RESISTOR 31.6K 1% .1250 F TC=0+-100 24546 | C4-1/8-T0-3162-F
A2R17 0757-0428 |1 t | RESISTOR 1.62K 1% .125U F TC=0+-100 24546 | €4-1/8-T0-1621-F
A2R18 0757-0454 3 1 RESISTOR 33.2K 1% .125UW F TC=0+-100 24548 C4-1/8-T0-3322-F
A2R19 0683-1025 9 RESISTOR 1K 5% .25W FC TC=-400/+600 [SRP4 €B102S
A2R20 0683-1025 9 RESISTOR 1K S% .25W FC TC=-400/+600 01121 cB1025
AZR21 0683-1025 | 9 RESISTOR 1K S$% .25W FC TC=-400/+600 01121 | €B1025
A2R22 0683-1025 9 RESISTOR 1K S% .25W FC TC=-400/+600 0i121 CB1025
A2R23 0757-0283 6 2 RESISTOR 2K 1% .12SU F TC=0+-100 24546 C4-1/8-T0-2001-F
A2R24 0757-0283 5 RESISTOR 2K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2001-F
A2R2S 0757-0280 3 3 RESISTOR 1K 1% .12SW F TC=0+-100 24546 C4-1/8-T0-1001-F
A2R26 0757-02890 3 RESISTOR 1K 1% .125W F T€=0+-100 24546 C4-1/8-T0-1001-F
A2R27 2100-1738 <] 1 RESISTOR-TRMR 10K 10% C TOP-ADJ {1-TRN 73138 82PR10K
A2R28 0757-0280 3 RESISTOR 1K 1% .125W £ TC=0+-100 24546 C4-1/8-T0-1001-F
A2R29 0683-4725 2 RESISTOR 4.7K SX .25W FC TC=-400/+700 01121 CB4725
A2R30 0683-113% 2 1 RESISTOR 11K 5% .25W FC TC=-400/+800 01121 CB1135
A2R31 0683-2715 6 1 RESISTOR 270 S% .25W FC TC=-400/+600 01121 CB2715
A2R32 0811 -3050 7 1 RESISTOR .75 S% .54 PW TC:=0+-150 75042 BW26-1-3/4-3
A2R33 0683-1015 7 RESISTOR 100 SX .25W FC TC=-400/+500 01121 CB1015
A2R34 0812-0021 | 8 2 | RESISTOR .47 S% 3U PU TC=0+-90 91637 | CW2B1-3-T2-47/100-3
A2R3S 0812-0021 8 RESISTOR .47 5% 3W PW TC=0+-90 21637 CW2B1-3-T2-47/100-J
A2R36 0683-1025 9 RESISTOR 1K SX% .25 FC TC=-400/+600 011214 €B1025
A2R37 0683-1025 g RESISTOR 1K 8% .25 FC TC=-400/+600 o221 CcB102%
A2R38 0683-1025 [¢] RESISTOR 1K SX .25W FC TC:=-400/+600 01121 £B102S
A2R39 0683-1815 S 1 RESISTOR 180 5% .25W FC TC=-400/+600 01121 cB1815
A2R40 0698-3441 8 1 RESISTOR 215 1% .1250W F ¥C=0+-100 24546 C4-1/8-T0-215R-F
A201 1826-0065 | 0 2 | IC COMPARATOR PRCN 8-DIP-P PKG s0s4s | upcstic
A2U2 1826-0065 0 IC COMPARATOR PRCN 8-DIP-P PKG $0545 UpC311C
A2U3 1820-0477 5] 2 IC OP AMP GP 8-DIP-P PKG S0545 UPC301AC
A2U4 1820-0477 ] IC 0P AMP GP 8-DIP-P PKG S0545% UPC301AC
A2U5 1820-0439 | o 1| IC V RGLTR 14-DIP-P 07263 | 723PC
A2U6 1990 -0845 1 1 OPTO-ISOLATOR IF=S0MA-MAX VAX=250V 28480 1930-0845
A2XF1 2110-0269 [¢] 2 FUSEHOLDER-CLIP TYPE.25D~FUSE 28480 2110-0269
A2XF2 2110-0269 | o FUSEHOLDER-CLIP TYPE.250-FUSE 28480 | 2110-0269
A2XQi 1200-0666 1 5 SGCKET-XSTR 3-CONT 28480 1200-0666
A2XQ2 1200-0666 | 1 SOCKET-XSTR 3-CONT 28480 | 1200-0666
A2XQ3-
A2XQ6 NOT ASSIGNED
A2XQ7 1200 -0666 1 SOCKET-XSTR 3-CONT 28480 1200-0666
A2XQ8 1200-9666 1 SOCKET-XSTR 3-CONT 28480 1200-0666
A2XQ9 NOT ASSIGNED
A2XQ10 NOT ASSIGNED
AZXQ11 1200-0666 1 SOCKET-XSTR 3-CONT 28480 1200-0666
A2XQ12 1205-0011 0 1 HEAT SINK T10-5/70-39-CS 28480 1205-0011
See introduction to this section for ordering information
*Indic_ates factory selected value
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Table 6-4. Replaceable Parts

Model 5328B
Replaceable Parts

Reference HP Part |C . Mifr
. ; t io Mfr Par
Designation Number |D Qty Description Code art Number
A3 05328-60018 1} 7 1 BD AY-OVEN OSC OPTION 010 28480 05328-60018
A3A1 10811-60111] 8 1 QUARTZ 0SC 10MHZ 28480 10811-60111
A3CH 0180-2125 8 1 CAPACITOR-FXD 1SUF+-5% 20VDC TA 56288 150D156X502082
A3C2 0160-3466 8 1 CAPACITOR-FXD 100PF +-10% 1KVDC CER 28480 0160-3466
A3C3 0160-4084 8 1 CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 0160-4084
A3C4* 0180-2818 4 1 CAPACITOR-FXD 2.2UF+-20% 35VDC TA 28489 0180-2818
A3CS 0180-0116 1 1 CAPACITOR-FXD 6.8UF+-10% 35VDC TA 56289 1500685X903582
A3T1 1251-2035 9 1 CONNECTOR-PC EDGE 15-CONT/ROW 2-ROWS 28480 1251-203%
A3L1 8140-0131 ) 1 INDUCTOR RF-CH-MLD 10MH S% .250X.75LG 28480 9140-0131
A3L2 9100~1788 [ 1 CORE-FERRITE CHOKE-WIDEBAND; IMP:>680 28480 9100-1788
A3MP1 0380-0310 1 1 STANDOFF-RVT-ON .75-IN-LG 6-32THD 00000 ORDER 8Y DESCRIPTION
A3R1 0683-0825 S 1 RESISTOR 8.2 S% .25W FC TC=-4006/+500 01121 CB82GS
A3R2 0757-0200 7 1 RESISTOR 5.62K 1% .1254W F TC=0+-100 24548 C4-1/8-T0-5621-F
A3R3 0757-0439 4 1 RESISTOR 6.81K 1% .125W F TC=0+-100 24546 C4-1/8-T0-6811-F
A3R4 0683-1225 1 1 RESISTOR 1.2K 5% .25W FC TC=-400/+700 o121 €B122%
A3RS 0683-1015 ? 1 RESISTOR 100 S% .25W FC TC=-400/+500 01121 CcB1015
A3U1 1820-0439 0 1 IC V RGLTR 14-DIP-P 07263 723PC
A3U 8158-0005 Q 1 KESISTOR-ZERQ OHMS 22 AWG LEAD DIA 28480 8159-0005

www.valuetronics.com

See introduction to this section for ordering information
*Indicates factory selected value
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Model 5328B
Replaceable Parts

Table 6-4. Replaceable Parts (continued)

Reference HP Part |C L Mfr
s . : t Description Mir Part Number
I Designation Number |D Qty P Code
#l
i
I
R A3AL 10811-60115] 2 1 CIRCUIT BOARD COMPONENTS SERIES 2332A 28480 10811-60119%
T A3AICT 0121-0511 [} 1 TUNING CAPACITOR 28480 0121-0511
ﬁ A3A1C2 0160-0576 5 9 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
ﬂ A3AIC3 0160-5109 0 1 CAPACITOR-FXD 15PF +-5% S0VDC CER 0+-30 28480 0160-5109
It A3A1C4 01€0-0576 S CAPACITOR-FXD .1UF +-20% SOVDC CER 28480 0160-0576
! A3A1ICS 0160-0576 S CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 0160-0576
& A3a1C6 0160-493% 8 1 CAPACITOR-FXD S10PF +-1% 100VDC CER 28480 0160-4935
i A3A1CT 0160-0576 5 CAPACITOR-FXD .1UF +-20% SOVDC CER 28480 0160-0576
! A3A1C8 0160-5110 3 1 CAPACITOR-FXD 62PF +-1% S0VDC CER 0+-30 28480 0160-5110
| A3A1CS 0160-4019 9 2 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 016G-4019
ﬁ A3A1C1I0 0160-3874 2 2 CAPACIYOR-FXD 10PF +-,5PF 200VDC CER 28480 0160-3874
ﬁ A3A1C11 0160-4019 9 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-4019
A3AIC12 0160-4512 7 2 CAPACITOR-FXD 120PF +-5% 200VDC CER 28480 0160-4512
A3A1C13 0160-3879 7 4 CAPACITOR-FXD .01UF +-20% 100vVDC CER 28480 0160-3879
A3A1C14 0160-0576 5 CAPACITOR-FXD .1UF +-20% SOVDC CER 28480 0160-0576
A3AICIS 0180-2617 1 1 CAPACITOR-FXD 6.8UF+-10% 35vDC TA 25088 DBRBGS1835K
A3A1C186 0160~0%576 5 CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 0160-0576
i A3AIC17 0160-3874 2 CAPACITOR-FXD 10PF +- . 5PF 200VDC CER 28480 0160-3874
L A3A1C18 0160-4947 2 1 CAPACITOR-FXD 2UF +-20% S0VDC MEY-POLYE 28480 0160-4847
W A3AIC19 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
i A3A1C20 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3878
]
i[ A3A1C21 0160-0576 S CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 0180-0576
L. A3A1C22 0160-0576 S CAPACITOR-FXD .1UF +-20% SOVDC CER 28480 0160-0576
1 A3A1C23 0160-4512 7 CAPACITOR-FXD 120PF +-5% 200VDC CER 28480 01680-4512
Q A3A1C24 0160-0576 ) CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 0160-0576
A3A1C25 0160-3277 g 1 CAPACITOR-FXD .01UF +-20% SOVDC CER 51642 150-050-X7R-103M
. A3481C26 0160-3879 7 ‘CAPACITOR—FXD .01UF +-20% 100VDC CER 28480 0160-3879
i A3A1C27 0160-3872 0 1 CAPACITOR-FXD 2.2PF +-.25PF 200VDC CER 28480 0160-3872
|
k|
. A3A1CR1 0122-0244 4 1 DIODE-VVC 100PF S% C4/C25-MIN=2 BVR=30V 28480 0122-0244
w A3AICR2 1901-0869 2 1 DIODE-CUR RGLTR 1NS297 DO-7 04713 1NS297
} A3A1CR3 1902-0984 4 1 DIODE-ZNR 6.4V 2% DO-7 PD=.4U TC=+.002% 28480 1902-0984
. A3A1CR4 1901-0535 ] 3 DIOBE-SM SIG SCHOTTKY 28480 1901-053S
; A3A1CRS 1801-053% 9 DIODE-SM SIG SCHOTTKY 28480 +901-083S
§ A3A1CRE 1901-053% g DIODE-SM SIG SCHOTTKY 28480 13801-0535
A3ATET 8170-0029 3 1 FERRITE BEAD (FOR Q1) 28480 9170-0029
A3A1F1 2110-0617 2 1 FUSE - THERMAL 28480 2110-0617
A3AiLl 9100-2280 S 5 INDUCTOR RF-CH-MLD 220UH 10% .105DX.26LG 28480 39100-2280
A3AIL2 9140-03%2 2 1 INDUCTOR RF-CH-MLD 330NH 1% .10SDX.26LG 28480 8140-0352
A3ATL3 9140-0353 3 1 INDUCTOR RF-CH-MLD 430NH 1% .10SDX.26LG 28480 $140-0353
A3AtLS 9100-2276 L] 1 INDUCTOR RF-CH-MLD 100UH 10% .105DX.26L6 28480 8100-2276
A3ALLS 9100-2280 S INDUCTOR RF-CH-MLD 220UH 10% .105DX.26LG 28480 9100-2280
A3A1LE 8100-2280 S INDUCTOR RF-CH-MLD 220UH 10% .1095DX.26LG 28480 9100-2280
A3A1LT 8100-2280 S INDUCTOR RF-CH-MLD 220UH 10% .10SDX.26LG 28480 9100-2280
A3AILS8 3100-2280 3] INDUCTOR RF-CH-MLD 220UH 10% .105DX.26LG 28480 9100-2280
A3A1Q1 1854-0853 3 3 TRANSISTOR, SPL 2N5179 28480 1854-0853
A3A1Q2 1854-0853 3 TRANSISTOR, SPL 2N5179 28480 1854-0853
A3A1TO3 1854-0853 3 TRANSISTOR, SPL 2N5179 28480 1854-0853
A3A1Q4 1854-0831 7 2 TRANSISTOR NPN 2N6428A TO-92 PD=625MW 04713 2NB428A
A3A1QS 1854-0831 7 TRANSISTOR NPN 2N6429A T0-92 PD=625MW 04713 2NB4294A
A3A106 1854-0023 9 1 TRANSISTOR NPN SI TG-18 PD=360MW 28480 1854-0023
A3A1Q7 1854-0701 0 2 TRANSISTOR NPN ST DARL TQ-220AB PB=70U 04713 MJE2100
A3A108 1854-0701 0 TRANSISTOR NPN SI DARL TO-220AB PD=70W 04713 MIE2100
A3A1G8 1854-0833 g 1 TRANSISTOR NPN PD=600MW FT=600MHZ 28480 1854-0833
A3ATRY 0688-7284 5 S RESISTOR 100K 1% .0SW F TC=0+-100 24546 C3-1/8-T0-1003-F
A3AIR2 0698-7284 S RESISTOR 100K 1% .0S5W F TC=0+-100 24546 C3-1/8-T0-1003-F
A3AIR3 0699-0073 8 2 RESISTOR 10M 1% .125W F TC=0+-150 28480 0699-0073
A3A1IR4 0699-0073 8 RESISTOR 10M 1% .125W F JC=0+-150 28480 0699-0073
E; A3AIRS 0698-7263 0 1 RESISTOR 13.3K 1% .05W F TC=0+-100 24546 £3-1/8-T0-1332-F
, A3ATRG 2100-2522 1 1 RESISTOR-TRMR 10K 10% C SIDE-ADJ 1-TRN 30983 ETS0X103
: A2AIR7 06948-7272 1 1 RESISTOR 31.6K 1% .0SW F TC=0+-100 24546 C3-1/8-T0-3162-F
: A3AIRS 0698-7232 3 3 RESISTOR 681 1% .054W F TC=0+-100 24546 C3-1/8-70-681R-F
! A3A1RS 0698-7256 1 2 RESISTOR 6.81K 1% .05W F TC=0+-100 24548 C3-1/8-70-6811-F
A3ATRIO 0698-7256 1 RESISTOR 6.81K 1% .05W F TC=0+-100 24546 C3-1/8-70-6811-F
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Model 5328B

Replaceable Parts

ronics.com

Table 6-4. Replaceable Parts (continued)
Reference HP Part |C s Mir
Designation Number D[ QtY Description Code Mfr Part Number
A3AIRIT 0698-7244 7 1 RESISTOR 2.15K 1% .0S5W F TC=0+-100 24546 | €3-1/8-T0-2151-F
A3ATR12 0698- 7261 8 1 RESISTOR 11K 1% .0SW F TC=0+-100 24546 €3-1/8-T0-1102-F
A3AIRI3 0698-7224 3 1 RESISTOR 316 1% .0SW F TC=0+-100 24546 | €3-1/8-T0-316R-F
A3AIR14 0698-7280 1 1 RESISTOR 68.1K 1% .0SW F TC=0+-100 24546 C3-1/8-T0-6812-F
A3AIRIS 0698-7284 [ RESISTOR 100K 1% .0SW F TC=0+-100 24546 €3-1/8-76-1003-F
A3AIR16 0698-7235 6 1 RESISTOR 809 1% .0SW F TC=0+-100 24546 | €3-1/8-T0-909R-F
A3RIR1T 0698-7260 7 2 | RESISTOR 10K 1% .0SW F TC=0+-100 24546 | €3-1/8-T0-1002-F
A3AIRIS 0698-3903 7 5 | RESISTOR 8.6K .1% .0SW F TC=0+-10 28480 0698-3903
A3ATR19 0698-3903 7 RESISTOR 8.6K .1% .0SW F TC=0+-10 28480 0698-3903
a3A1R20% 1 JUMPER
A3A1R20% 0698-7239 0 1 RESISTOR 1.33K 1% .0SW F TC=0+-100 24546 | €3-1/8-T0-1331-F
A3ATR21 0698-3903 7 RESISTOR 8.6K .1% .0SW F TC=0+-10 28480 0698-3903
A3A1R22 0698-8827 4 2 | RESISTOR 1M 1% .125 F TC=0+-100 28480 0698-8827
A3A1R23 0698-8827 4 RESISTOR 1M 1% 1254 F TCz0+-100 28480 0698-8827
A3A1R24 0699-0071 6 1 RESISTOR 4.64M 1% 1264 F TC=0+-100 28480 0699-0071
A3A1R2S 0698-7273 2 1 RESISTOR 34.8K 1% .0SW F TC=0+-100 24546 | ©3-1/8-T0-3482-F
A3AIR26 0698-3903 7 RESISTOR 8.6K .1% .0SW F TC=0+-10 28480 0698-3903
A3A1R27 0698-3903 7 RESISTOR 8.6K .1% .0SW F TC=0+-10 28480 0698-3903
A3A1R28 0698-7265 2 1 RESISTOR 16.2K 1% .0SW F TC=0+-100 24546 | €3-1/8-T0-1822-F
A3A1R29 0698-7260 7 RESISTOR 10K 1% .0SW F TCz0+-100 24546 €3-1/8-T0-1002-F
A3A1R30 0698-7267 4 1 RESISTOR 19.6K 1% .0SW F TC=0+-100 24546 C3-1/8-T0-1962-F
A3AIR31 0698-7220 9 1 RESISTOR 215 1% .0SY F TC:z0+-100 24546 €3-1/8-T0-215R-F
A3AIR32 0698-7250 s 2 | RESISTOR 3.83K 1%..0SW F TC=0+-100 24546 C3-1/8-Y0-3831-F
A3A1R33 0698-7284 s RESISTOR 100K 1% .0SW F TC=0+-100 24546 | C€3-1/8-T0-1003-F
A3A1R34 0698-7247 0 1 RESISTOR 2.87K 1% .0SW F TC=0+-100 24546 C3-1/8-T0-2871-F
A3A1R3S 0698-7250 5 RESISTOR 3.83K 1% .0SW F TC=0+-100 24546 €3-1/8-T0-3831-F
A3A1R36 0698-7284 5 RESISTOR 100K 1% .05W F TC=0+-100 24546 | €3-1/8-T0-1003-F
A3AIR37 0698-7232 3 RESISTOR 681 1% .0SW F TC=0+-100 24546 | €3-1/8-T0-681R-F
A3A1R38 0698-8812 7 2 | RESISTOR 1 1% .125W F TC=0+-100 28480 0698-8812
A3A1R39 0698-8812 7 RESISTOR 1 1% .125W F TC=0+-100 28480 0698-8812
A3ATR40 0698-7229 8 1 RESISTOR Si1 1% .0SW F TC=0+-100 24546 €3-1/8-T0-511R-F
A3ATRA1 0698-7215 2 1 RESISTOR 133 1% .0SW F TC=0+-100 24546 C3-1/8-T0-133R-F
A3A1R42 0698-7232 3 RESISTOR 681 1% .0SW F TC=0+-100 24546 €3-1/8-T0-681R-F
A3A1T1 9100-0423 4 1 TRANSFORMER RF; WIND 9T PRI & 3T SEC 28480 8100-0423
A3AIUL 1826-0611 2 1 IC OP AMP GP DUAL 8-DIP-P PKG 04713 LMZ904N
A3ATU2 1826-0316 4 1 v REF T0-5 27014 | LHO070-1H
A3ATU3 1826-0072 9 1 IC OP AMP LOW-BIAS-H-IMPD TO-89 FKG 07263 UA208H
ASATXFY 1251-1556 7 2 CONNECTOR-SGL CONT SKT .018-IN-BSC-SZ 28480 1251-1556
A3AIYY 10811-60108 | 3 1 CRYSTAL-10MHZ W/R20 TEMP SET 28480 10811-60108
3 (REPAIR ONLY)
2260-0009 3 1 NUT-HEX-U/LKWR 4-40-THD .094-IN-THK 00000 ORDER BY DESCRIPTION

See introduction to this section for ordering information
*Indicates factory selected value

6-13




l
\‘ Model 5328B
‘ Replaceable Parts

Table 6-4. Replaceable Parts (continued)

Reference HP Part |C - Mtr
1 : ; t Description art Number
| Designation Number {D Qty P Code Mfr P
|
i
1; CIRCUIT BOARD MISCELLANEOUS PARTS
}! 1200-0868 S 1 SOCKET-STRP 7-CONT DIP-SLDR 28480 1260-0868
[ 0360-1244 0 3 TERMINAL-STUD SPCL-FDTHRU PRESS-MTG 28480 0360-1244
Col 3050-0588 g 2 WASHER-FL NM NO. & .145-IN-ID ,23-IN-0D 28480 3050-0588
Ff 03606-1682 0 2 TERMINAL-STUD SGL-TUR PRESS-MTG 28480 0360-1682
b 10811-40002 ] 4 1 FOAM SHEET-(BELOU OVEN CONTROLLER ASSY) 28480 10811-40002
fe
yi TRANSISTOR MOUNTING HARDWARE
f, 2200-0103 2 1 SCREW-MACH 4-40 .25-IN-LG PAN-HD-POZI 28480 2200-0103
4 2180-0004 9 1 WASHER-LK INTL T NO. 4 .115-IN-ID 28480 2180-0004
! 3050-1021 7 1 WASHER-SHLDOR NO.4 .116-IN-ID .215-IN-0D 28480 3050-1021
: 0340-0864 [} 1 INSULATOR-XSTR THRM-CNDCT 28480 4340-0864
MASS ASSEFIBLY AND COVERS
nP2s 10811-60106 ] 1 1 OVEN MASS ASS. W/THERMISTOR 28480 10811-60106
, nP 26 10811-26202| 4 1 MASS COVER W/XISTOR CUT-QUTS 28480 10811-20202
ﬁ np27 10811-20203| S 1 MASS COVER W/TUNING CAP HOLE 28480 10811-20203
i 0520-0166 3 1 SCREW-MACH 2-56 .375-IN-LG 82 DEG 00000 ORDER BY DESCRIPTION
1
;;: MECHANICAL PARTS
i MP28 10811-202086| 8 1 OUTER HOUSING (FOAMED) 28480 10811-20206
MP29 10811-202111 S 1 BOTTOM COVER 28480 10811-20211
- HpP30 10811-40001 | 3 1 FOAM COOKIE UNDER BOT COV 28480 10811-40001
MISCELLANEQUS PARTS
} 3030-0827 7 1 SCREW-SKT BTN HD CAP 4-40 .188-IN-LG ALY 00000 ORDER BY DESCRIPTION
| 2200-0101 0 1 SCREW-MACH 4-40 .188-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
4 7120-7912 0 1 INFO LLABEL 10811A 28480 7120-7912 ?
i 7121-0331 S 1 INFO LABEL 10811-60101 28480 7121-0331
N
i A3A2 10811-60003}1 7 1 EDGE CONNECTOR AND CABLE W3 28480 10811-60003

1 See introduction to this section for ordering information
L ' *Indicates factory selected value
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Table 6-5. Replaceable Parts

Model 53288
Replaceable Parts

Reference HP Part |[C el Mfr
Designation | Number |D| @Y Description Code Mfr Part Number
.Y 05328-60005} 2 1 BO AY-FUNCT SEL 28480 05328-60005
A4C1 NOT ASSIGNED
A4C2 0160-3879 7 1 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A4C3 0160-0576 [ 1 CAPACITOR-FXD .1UF +-20% SOVDC CER 28480 0160-0576
A4C4 0140-0215 7 2 CAPACITOR-FXD 80PF +-2% 300VDC MICA 72136 D1 SE800GO300UVICR
A4CS 0140-0215 7 CAPACITOR-FXD 80PF +-2% 300VDC MICA 72136 DM1SES00G60300WVICR
A4C6 0160-2055 9 6 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A4C? 0180-0210 6 2 CAPACITOR-FXD 3.3UF+-20% 1SVOC TA 56289 150D335X001542
A4C8 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100¥DC CER 28480 0160-2055
A4C9 0180-0210 6 CAPACITOR-FXD 3.3UF+-20% 15VOC TA 56289 1500335X0015A2
A4C10 0160-2055 9 CAPACITOR-FXD .G1UF +80-20% 100VDC CER 28480 0160-2058
A4CtH1 0160-0342 3 1 CAPACITOR-FXD 80OPF +-1% 300VDC MICA 28480 0160-0342
A4CY2 0140-0214 | 8 1 CAPACITOR-FXD 60PF +-5% 300VDC MICA 72136 | DMISE600J0300UVICR
A4C13 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A4C14 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A4C1S 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A4C16 0140-0202 2 1 CAPACITOR-FXD 1SPF +-5% S00VDC MICA 72136 DM16C150J0S00WVICR
A4C17 0160-4040 6 1 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 0160-4040
AAMP1 4040-0752 9 1 EXTR-PC BD YEL POLYC .062-BD-THKNS 28480 4040-0752
AAMP2 1480-0116 8 1 PIN-GRV .062-IN-DIA .25-IN-LG STL 28480 1480-0116
A4Qt 1854-0215 1 3 TRANSISTOR NPN ST PD=350M4 FT=300MHZ 04713 2N3304
A402 1854-0215 1 TRANSISTOR NPN SI PD=3S0MW FT=300MHZ 04713 2N3904
4403 1854-0215 1 TRANSISTOR NPN SI PD=350MJ FT=300MHZ 04713 2N3904
A4R1 0683-5115 6 s RESISTOR $10 S% .25W FC TC=-400/+600 01121 €BS115
A4R2 0683-5115 3 RESISTOR 510 S% .26W FC TC=-400/+600 01121 CBS11S
A4R3 . NOT ASSIGNED
AdR4 0683-5115 [ RESISTOR 510 S% .2SW FC TC=-400/+600 01121 C85115
A4RS 0683-5115 6 RESISTOR S10 S% .25U FC TC=-400/+600 01121 cB5116
A4RE 0683-2025 1 4 RESISTOR 2K S% .25 FC TC=-400/+700 01121 £B8202%
A4R7 0683-1816 s 7 RESISTOR 180 §% .28W FC TC=-400/+600 01121 CB181S
A4RS 0683-2025 1 RESISTOR 2K % .25W FC TC=-400/+700 01121 €B2025
44RO 0683-181S S RESISTOR 180 S% .25W FC TC=-400/+600 01121 cB1815
A4R1Q 0683-2025 1 RESISTOR 2K S% .25W FC TC=-400/+700 01121 €B2025
A4R11 0683-181S s RESISTOR 180 5% .26W FC TC=-400/+600 01121 CB181S
A4R12 0683-2025 1 RESISTOR 2K 5% .25W FC TC=-400/+700 01121 €B202S
AGR13 0683-181S ) RESISTOR 180 % .25W FC TC=-400/+600 01121 cB181S
AdR14 0683-1825 7 1 RESISTOR 1.8K S% .25W FC TC=-400/+700 01121 cB1825
A4R1S 0683-4315 6 RESISTOR 430 §% .25 FC TC=-400/+600 01121 CB4315
Ad4R16 0683-1825 7 RESISTOR 1.8K 5% .25 FC TC=-400/+700 01121 €B182S
A4R17 0683-1815 s RESISTOR 180 €% .25W FC TC=-400/+600 01121 cB181S
AdR18 0683-1815 B RESISTOR 180 S% .28 FC TC=-400/+600 01121 cB1815
AdR1Q 0683-182% 7 RESISTOR 1.8K §% .25 FC TC=-400/+700 01121 £B1825
A4R20 0683-8205 1 2 RESISTOR 82 5% .254 FC TC=-400/+500 01121 CB8205
AdR21 0683-1315 0 2 RESISTOR 130 S% .25W FC TC=-400/+600 01121 CB131S
A4R22 0683-1825 7 RESISTOR 1.8K 5% .25W FC TC=-400/+700 01121 CB1825
A4R23 0683-1825 7 RESISTOR 1.8K S$% .25W FC TC=-400/+700 01121 cB182%
AdR24 0683-1825 7 RESISTOR 1.8K 5% .25W FC TC=-400/+700 01121 CB1825
A4R2S 0683-103% 1 1 RESISTOR 10K $% .25W FC TC=-400/+700 01121 €B1035
AdR26 0683-4315 6 RESISTOR 430 5% .25W FC TC=-400/+600 01121 CB431S
AdR27 0683-2715 6 3 RESISTOR 270 S% .25W FC TC=-400/+600 01121 cB271S
A4R28 0663-3315 4 1 RESISTOR 330 S% .25W FC TC=-400/+600 01121 £B3315
A4R29 0683-1825 7 RESISTOR 1.8K 5% .26 FC TC=-400/+700 01121 CB1825
A4R30 0683-1825 7 RESISTOR 1.8K 5% .25W FC TC=-400/+700 01121 cB1825
A4R3N 0683-2725 8 3 RESISTOR 2.7K 6% .25W FC TC=-400/+700 01121 €B2725
A4R32 0683-2725 8 RESISTOR 2.7K §% .25W FC TC=-400/+700 01121 cB2725
A4R33 0683-2725 8 RESISTOR 2.7K $% .264 FC TC=-400/+700 01121 €B2725
A4R34 0683-1825 | 7 RESISTOR 1.8K 5% .25W FC TC=-400/+700 01121 c81825
A4R3s 0683-1815 s RESISTOR 180 S% .25W FC TC=-400/+600 01121 cB1815
§4R3S 0683-8205 1 RESISTOR 82 S% .25W FC TC=-400/+500 01121 CB820S
A4R37 0683-1315 0 RESISTOR 130 S% .25 FC T€=-400/+600 01121 CB1315
A4R38 0683-5115 6 RESISTOR S10 S% .25W FC TC=-400/+600 01121 cBS11%
IR39 0683-2715 6 RESISTOR 270 S% .25W FC TC=-400/+600 01121 CB2715
AdR4g 0683-2715 6 RESISTOR 270 S% .25W FC TC=-400/+600 01121 CB2715
—
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See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts

Table 6-5. Replaceable Parts (continued)
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Reference HP Part |C . Mfr
; ; t Description Mfr Part Number
Designation Number [D Qty P Code

AdRAL 0683-6815 | 5 1 | RESISTOR 680 5% .25W FC TC=-400/+600 o112t | ceesis
A4R42 0683-1825 | 7 RESISTOR 1.8K 5% .25W FC TC=-400/+700 01121 | cB182S
A4R43 1810-0041 | 9 t | NETWORK-RES 9-SIP2.7K OHM X 8 28480 | 1810-0041
AdR44 1810-0080 6 1 NETWORK~RES 8-SIPS500.0 OHM X 7 28480 1810-0080
A4R4S 0698-3447 | 4 1 | RESISTOR 422 1% .1256 F TC=0+-100 24546 | C4-1/8-T0-422R-F
A4R4E 0683-1825 | 7 RESISTOR 1.8K S% .25W FC TC=-400/+700 01121 | cBi82s
A4U1 1820-1225 | 4 t | IC FF ECL D-M/S OUAL 04713 | mcro231p
A4U2 1820-1052 | 5 t | IC XLTR ECL ECL-TO-TTL GUAD 2-INP 04713 | MC1o125L
A4U3 1820-0629 | 0 2 | IC FF TIL S J-K NEG-EDGE-TRIG 01295 | SN74S112N
AqU4 1820-0629 0 IC FF TTL S J-K NEG-EDGE-TRIG 01285 SN745112N
A4US 1820-0622 | 3 1 | IC MUXR/DATA-SEL TTL 8-TQ-1-LINE 8-INP 01295 | SN741S1aN
A4UB 1820-0829 | 2 1 | IC MUXR/DATA-SEL ECL 8-TO-1-LINE 8-INP 04713 | MC10164L
A4U7 182G-0809 8 1 IC RCVR ECL LINE RCVR QUAD 2-INP 04713 fICi0t15P
AdU8s 1820-0802 | 1 t | IC GATE ECL NGR QUAD 2-INP 04713 | 1C10102P
A4U9 1820-0328 | 6 1 | IC GATE TTL NOR QUAD 2-INP 01295 | SN7402N
A4U10 1820-0691 | 6 1 | IC GATE TTL S AND-OR-INV 01295 | SN74S64N

i See introduction to this section for ordering information

5 *Indicates factory selected value
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Model 53288
Replaceable Parts

Table 6-6. Replaceable Parts
Reference HP Part |C e Mfr
. : t Description Mfr Part Number
Designation | Number |D Qty P Code
AS 05328-600121 1 1 8D AY-PS AUTO RN 28480 05328-60012
ASCH 0170-0066 9 1 CAPACITOR-FXD .027UF +-10% 200VDC POLYE 28480 0170-0066
ASC2 0140-0208 8 2 CAPACITOR-FXD 680PF +-5X 300VDC MICA 72136 DM1SF681J0300WVICR
ASC3 0160-2146 9 2 CAPACITOR-FXD .02UF +80-20% 100VDC CER 28480 0160-2146
ASC4 0160-2146 9 CAPACITOR-FXD .02UF +80-20% 100VDC CER 28480 0160-2146
ASCS 0140-0208 8 CAPACITOR-FXD 680PF +-5% 300VDC MICA 72136 DMISFS81J0300WVICR
ASC6 0180-1746 S 7 CAPACITOR-FXD 1SUF+-10% 20VDC TA 56289 150D156X902082
ASC7 0180-0197 8 2 CAPACITOR-FXD 2.2UF+-10% 20VDC TA $6289 150D225X8020A2
ASC8 0180-0106 9 CAPACTITOR-FXD S0UF+-20% 6VDC TA 56289 150D606X000682
ASC9 0180-0106 9 CAPACITOR-FXD 60UF+-20% 6VDC TA 56289 1500606X000682
ASC10 6180 -0106 ] CAPACITOR-FXD 60UF+-20% 6VDC TA 56289 150D606X000682
ASC11 0160-3060 8 1 CAPACITOR-FXD .1UF +-20% 25VDC CER 28480 0160-3060
ASC12 0180-1746 S CAPACITOR-FXD 1SUF+-10% 20VDC TA 56289 150D156X902082
ASC13 0180-1746 S CAPACITOR-FXD 15UF+-10% 20VDC TA $6289 1500156X902082
ASC14 0121-0168 9 1 CAPACITOR-V TRMR-PSTN .2-1.5PF 600V 28480 0121-0168
ASC1S 0180-0197 8 CAPACITOR-FXD 2.2UF+-10% 20VvDC TA 56289 1500225X9020A2
ASC16 0150-0050 9 1 CAPACITOR-FXD 1000PF +80-20% 1KVDC CER 28480 0150-0050
ASC17 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
ASC18 0150-0011 V4 1 CAPACITOR-FXD 1,SPF +-20% S00VYDC TI DICX 28480 0150-0011
ASC1S 0160-2055 8 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
ASC20 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
ASC21 0180-0230 0 CAPACITOR-FXD 1UF+-20%X S0VDC TA 56289 150D105X0050 A2
ASCR1 1901-0989 9 DIODE-SCHOTTKY 20V 10NS DO-35 28480 1901-0999
ASCR2 1801-0999 9 DIODE - SCHOTTKY 20V 1ONS DO-35 28480 1901-0999
ASCR3 1901-0049 1 DIODE-SWITCHING 30V SOMA 2NS DO-3S 28480 1901-0040
ASCR4 1901-0040 1 DIODE-SWITCHING 30V S0MA 2NS DO-35 28480 1801-0040
ASCRS 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-3%5 28480 1901-0050
ASCRE 1901-0050 3 DIGDE- SWITCHING 80V 200MA 2NS DO-3S 28480 1901-005S0
ASCR? 1902-3224 1 2 DIODE-ZNR 17.8V S% DO-35 PD=.4U 28480 1902-3224
ASCRS 1902-~3224 1 DIODE-ZNR 17.8V SX DO-3S PD=.4u 28480 1802-3224
ASCRS 1901-0050 3 DIODE- SWITCHING 80V 200MA 2NS 00-35 28480 1901-0050
ASCR10 1901-00S0 3 DIODE - SYITCHING 80V 200MA 2NS DO-35 28480 1901-0050
ASCR11 1801-0050 3 DIODE-SWITCHING 80V 2001A 2NS DO-3S 28480 1801-0050
ASCR12 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-3S 28480 1901-0050
ASCR13 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
ASCR14 1901-0050 3 DIODE-SWITCHING 80Y 200MA 2NS DO-35 28480 1601-0050
ASCR1S 1901 -0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-3S 28480 1801-0040
ASCR16 1902-0126 6 2 DIODE-ZNR 2.61V SX DO-7 PD=.4W TC=-.072% 28480 1902-0126
ASCRY7 1902-0126 6 DIODE-ZNR 2.61V SX DO-7 PD=.44 TC=-.072% 28480 1902-0126
ASCR18 1801-0999 9 DIODE-SCHOTTKY 20V 10ONS DO-3S 28480 1901-0838
ASCR19 1901-0999 9 DIODE-SCHOTTKY 20V 10NS DO-3S 28480 1901-0999
ASCR20 1901-0998 9 DIODE-SCHOTTKY 20V 10NS DO-3S 28480 1901-0999
ASL1 9140-0114 4 1 INDUCTOR RF-CH-MLD 10UK 10% .166DX.385LG 28480 9140-0114
ASHP1 4040-0753 0 1 EXTR-PC 8D GRN POLYC .062-BD-THKNS 28480 4040-0753
ASMP2 1480-0116 8 2 PIN-GRV .062-IN-DIA .25-IN-LG STL 28480 1480-0116
ASP1 NOT ASSIGNED
ASP2 1251-3768 7 t CONTACT-CONN U/W-POST-TYPE MALE DPSLDR 28480 1251-3768
ASQ1 1854-0514 3 2 TRANSISTOR NPN ST PD=14 FT=150MKZ 28480 1854-0514
ASG2Z 1854-0514 3 TRANSISTOR NPN SI PD=1u FT=1S0MHZ 28480 1854-0514
ASQ3 1854-0215 1 13 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 2N3904
ASQ4 1853-0036 2 TRANSISTOR PNP SI PD=310MU FT=250MHZ 28480 1853-0036
ASQS 1854-0071 7 TRANSISTOR NPN SI PD=300Md FT=2001HZ 28480 1854-0071
ASQ6 1855-0367 6 1 TRANSISTOR-UIT P ON N 28480 1855-0367
ASQ7 1854-0071 ? TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071
ASQO8 1854-0071 7 TRANSISTOR NPN SI1 PD=300M4 FT:200MHZ 28480 1854-0071
ASQY 1854-007 7 TRANSISTOR NPN SI PD=300MJ FT=200MHZ 28480 1854-0071
ASR1 0683-3915 0 1 RESISTOR 380 S% .25W FC TC=-400/+600 01121 CB3915
ASR2 0683-4715 0 2 RESISTOR 470 SX .25W FC TC=-400/+600 01121 CB4715
ASR3 0683-4715 0 RESISTOR 470 S% .25W FC TC=-400/+600 0112t cB4715
ASR4 0683-4325 8 2 RESISTOR 4.3K 5% .25 FC TC=-400/+700 o1t21 CBa32s
ASRS 0683-4325 8 RESISTOR 4.3K S% .25W FC TC=-400/+700 o1t21 CB432S
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Model 5328B
Replaceable Parts

Table 6-6. Replaceable Parts (continued)

|
i Retference HP Part |C t D . Mfr
A : escription Mfr Part Number
, Designation Number |D Qty P Code
|
I
: ASRE 0683-3315 4 2 | RESISTOR 330 S% .26W FC TC=-400/+600 01121 cB331S
ASR7 0683-3315 4 RESISTOR 330 5% .25W FC TC=-400/+600 01121 £B3315
ASRS 0683-5625 3 2 | RESISTOR 5.6K S% .25W FC TC=-400/+700 01121 €B85625
ASRQ 0683-1135 2 2 RESISTOR 11K 5% .25W FC TC=-400/+800 01121 €B1135
; ASR10 0683-1025 9 1 RESISTOR 1K 5% .25W FC TC=-400/+600 01121 €B102S
t
: ASR11 0683-1025 9 RESISTOR 1K S% .25W FC TC=-400/+600 01121 €81025
ASR12 0683-1135 2 RESISTOR 11K SX .25W FC TC=-400/+800 01121 cB1135
ASR13 0683-5625 3 RESISTOR 5.6K S% .25W FC TC=-400/+700 01121 CB5625
ASR14 0683-1025 9 RESISTOR 1K S% .25W FC TC=-400/+600 01121 €B1025
ASR1S 0683-1025 9 RESISTOR 1K 5% .25W FC TC=-400/+600 01121 €B1025
ASR16 0683-1025 9 RESISTOR 1K 5% .25W FC TC=-400/+600 01121 €B1025
ASR17 0683-1025 9 RESISTOR 1K 5% .254 FC TC=-400/+600 01121 €B1025
ASR18 0683-1025 9 RESISTOR 1K 5% .25 FC TC=-400/+600 01121 €B1025
ASR19 0683-1025 9 RESISTOR 1K 5% .25W FC TC=-400/+600 01121 CB1025
ASR20 0683-1025 9 RESISTOR 1K S$% .25W FC TC=-400/+600 01121 €B1025
ASR21 0683-1025 9 RESISTOR 1K 5% .25W FC TC=-400/+600 01121 €B1025
ASR22 0683-6825 7 6 | RESISTOR 6.8K S% .25W FC TC=-400/+700 01121 CB6825
ASR23 0683-3025 3 9 | RESISTOR 3K 5% .25W FC TC=-400/+700 01121 €B3025
ASR24 0683-6825 7 RESISTOR 6.8K S% .26l FC TC=-400/+700 01121 CB682S
ASR2S 0683-3025 3 RESISTOR 3K S% .26W FC TC=-400/+700 01121 €B302S
ASR26 0683-3025 3 RESISTOR 3K 5% .25W FC TC=-400/+700 01121 CB3025
ASR27 0683-6825 7 RESISTOR 6.8K S% .25lj FC TC=-400/+700 01121 CB6825
ASR28 0683-4745 6 1 RESISTOR 470K S% .25W FC TC=-800/+900 01121 €B4745
ASR29 0683-1035 1 4 | RESISTOR 10K 5% .25 FC TC=-400/+700 01121 €B1035
ASR30 0683-1025 9 RESISTOR 1K S% .25W FC TC=-400/+600 01121 CB102S
t
ASR31 0683-3025 3 RESISTOR 3K 5% .25W FC TC=-400/+700 01121 CB3025
ASR32-
ASR34 NOT ASSIGNED
ASR3S 0683-3025 3 RESISTOR 3K 5% .25W FC TC=-400/+700 01121 €B3025
ASR36 0683-3025 3 RESISTOR 3K $% .25W FC TC=-400/+700 01121 £B3025
ASR37 0683-3025 3 RESISTOR 3K 5% .25 FC TC=-400/+700 01121 CB3025
ASR38 0683-3025 3 RESISTOR 3K S% .25W FC TC=-400/+700 01121 £B3025
ASR39 0683-4715 i RESISTOR 470 5% .25W FC TC=-400/+600 01121 CB4715
ASR40 0683-3025 3 RESISTOR 3K S% .25W FC TC=-400/+700 01121 CB3025
ASR41 0683-1015 7 2 RESISTOR 100 5% .26 FC TC=-4007/+500 01121 €B101S
ASR42 0683-6825 7 RESISTOR 6.8K S% .25t FC TC=-400/+700 0112t CB6825
ASR43 0683-1035 1 RESISTOR 10K S% .25W FC TC=-400/+700 01121 CB103S
ASR44 0683-6825 7 RESISTOR 6.8K 5% .254 FC TC=-400/+700 01121 CB6825
ASR4S 0683-6825 7 RESISTOR 6.8K S% .25u FC TC=-400/+700 01121 €B6825
ASR46 0683-1015 7 RESISTOR 100 S% .25W FC TC=-400/+500 01121 cB1015
ASR47 0683-1035 1 RESISTOR 10K S% .25W FC TC=-400/+700 01121 €B81035
ASR48 0698-0021 4 1 RESISTOR 3.3 10% .SW CC T€=0+412 01121 EB33G!1
ASR49 NOT ASSIGNED
ASRSO 0683-1035 1 RESISTOR 10K S% .25W FC TC=-400/+700 01121 €B1035
AST1 9160-3575 3 1 TRANSFORMER FREQ=60KHZ;PRI=17V;SEC=23.5 28480 8100-3575
ASU1 1820-0077 2 1 IC FF TTL D-TYPE POS-EDGE-TRIG CLEAR 01298 SN7474N
ASU2 1820-0537 9 1 IC SCHMITT-TRIG TTL NAND DUAL 4-INP 01295 SN7413N
ASU3 1820-0584 | & 2 IC GATE TTL L NOR QUAD 2-INP 01295 SN74LO2N
ASU4 1826-0174 2 1 IC COMPARATOR GP QUAD 14-DIP-P PKG 28480 1826-0174
ASUS 1820-0584 | 6 IC GATE TTL L NOR QUAD 2-INP 01295 SN74LO2N
ASUB 1820-0281 0 1 IC FF TTL J-K M/S PULSE CLEAR DUAL 01295 SN74107N
ASU7 1820-0907 7 2 IC GATE TTL NAND TPL 3-INP 01295 SN7412N
ASUS 1820-0054 | S 2 | IC GATE TTL NAND QUAD 2-INP 01295 SN7400N
ASU9 1820-0907 7 EC GATE TTL NAND TPL 3-INP 01295 SN7412H
ASU10 1820-0054 S IC GATE TTL NAND QUAD 2-INP 01295 SN7400N
ASUT1 1820-0175 1 1 IC INV TTL HEX 1-INP 01295 SN7405N
ASU12 1990-0543 6 3 | OPTO-ISOLATOR LED-PXSTR IF=150MA-MAX 01295 TIL118
ASU13 1990-0543 6 OPTO-ISOLATOR LED-PXSTR IF=1S0MA-MAX 01295 TIL116
ASU14 1990 -0543 [ OPTO-ISOLATOR LED-PXSTR IF=1S0MA-MAX 01295 TIL116
3
|
i
i
|
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Table 6-6. Replaceable Parts (continued)

Model 53288
Replaceable Parts

. s Mfr
O Reference HP Part |G o4y Description Cod Mfr Part Number
Designation Number [D ode -
A6 05328-60013} 2 1 BD AY-BUFF AnP 28480 05328-60013
ABC1 0160-0168 1 1 CAPACITOR-FXD .1UF +-10% 200VDC POLYE 28480 0160-0168
: ABC2 0160-205S 9 7 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
‘ ABC3 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
ABC4 0160-205S [ CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
‘ ABCS 0160-205% 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
! ABCH 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
! ABC7 0160-2055 9 CAPACITOR-FXD .O1UF +80-20% 100VDC CER 28480 0160-2055
| ABC8 0150-0050 9 1 CAPACITOR-FXD 1000PF +80-20% 1KVDC CER 28480 0150-0050
ABCO NOT ASSIGNED
ABC10 0160-205S 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
ASCR1 1901-0376 6 2 DIODE-GEN PRP 35V $0MA DO-35 28480 1901-0376
ABCR2 1801-0376 [ DIODE-GEN PRP 35V 50MA 00-3S 28480 1801-0376
ABK1 0490-1406 1 1 RELAY-REED 1A 1A 1200VDC SVDC-COIL 10VA 28480 0490-1406
ABK2 0490-0764 2 2 RELAY-REED 1A 100MA 125VDC 4.SVDC-COIL 28480 0490-0764
ABK3 0490-0764 2 RELAY-REED 1A 100MA 125VDC 4.SVDC-COIL 28480 0490-0764
ABMP1 4040-0754 1 1 EXTR-PC BD BLU POLYC .062-BD- THKNS 28480 4040-0754
ABMP2 1480-0116 8 1 PIN-GRV .062-IN-DIA .25-IN-LG STL 28480 1480-0116
ABIMP3 0370-2486 5 2 PUSHBUTTON .230X.380X.397 IN H: JADE 28480 0370-2486
ABIMP4 0370-2486 5 PUSHBUTTON .230X.390X.397 IN H: JADE 28480 0370-2486
AGP1 NOT ASSIGNED
ABP2 1251-3768 7 3 CONTACT-CONN U/W-POST-TYPE MALE DPSLOR 28480 1251-3768
asQt 1853-0020 4 3 TRANSISTOR PNP SI PD=300MW FT=150MHZ 28480 1853-0020
A8Q2 1853-0020 4 TRANSISTOR PNP SI PD=300MJ FT=1S0MHZ 28480 1853-0020
A8Q3 1853-0020 4 TRANSISTOR PNP SI PD=300M FT=1S0MHZ 28480 1853-0020
ABR1 0686-3045 3 3 RESISTOR 300K S% .5W CC TC=0+882 01121 £B83045
ABR2 0686-3045 3 RESISTOR 300K 5% .56 CC TC=0+882 0112t £B83045
ABR3 0686-3045 3 RESISTOR 300K S% .5W CC TC=0+882 01121 £B3045
ABR4 0698-7618 9 14 RESISTOR 888K 1% .26 £ TC=0+-50 19701 MF52C1/4-T2-8883-F
ABRS 0698-7618 9 RESISTOR 888K 1% .25W F TC=0+-50 19701 MFS2C1/4-T2-8883-F
ABRE 0698-7618 ] RESISTOR 888K 1% .2SW F TC=0+-$0 19701 HMF52C1/4-T2-8883-F
ABR7 0698-7618 9 RESISTOR 888K 1% .25W F TC=0+-50 19701 MFS2C1/4-T2-8883-F
ASRB 0698-7618 9 RESISTOR 888K 1% .25 F TC=0+-50 19701 1FS2C1/4-T72-8883-F
ABRQ 0698-7618 9 RESISTOR 888K 1% .25W F TC=0+-50 19701 MFS2C1/4-T2-8883-F
ABR10 0698-7618 ] RESISTOR 888K 1% .25W F TC=0+-50 19701 MFS2C1/4-T2-8883-F
ABR11 0698-7618 9 RESISTOR 888K 1% .25W F TC=0+-50 19701 MFS2C1/4-T2-8883-F
ABR12 0698-7618 9 RESISTOR 888K 1% .25W F TC=0+-50 19701 MF52C1/4-T2-8883-F
ABR13 0698-7618 9 RESISTOR 888K 1% .25W F TC=0+-50 19701 MF52C1/4-T2-8883-F
ABR14 0698-6626 7 1 RESISTOR 345K 1% .125W F TC=0+-25 28480 0698-6626
ABR1S 2100-2503 8 2 RESISTOR-TRMR 20K 10% C SIDE-ADJ 17-TRN 32997 3009P-1-203
ABR1B 0698-7618 9 RESISTOR 888K 1% .25W F TC=0+-S0 19701 MFS2C1/4-T72-8883-F
ABR17 0698-7618 9 RESISTOR 888K 1% .25W F TC=0+-50 19701 MF52C1/4-T2-8883-F
ABR18 0698-3152 8 1 RESISTOR 3.48K 1% .125W F TC=0+-100 24546 C4-1/8-1T0-3481-F
ABR19 0698-3550 0 1 RESISTOR 127K 1% .125W F TC=0+-25 28480 0698-3550
ABR20 0698-7618 9 RESISTOR 888K 1% .25W F TC=0+-50 18701 MFS2C1/4-T2-8883-F
ABR21 0698-7618 g RESISTOR 888K 1% .25W F TC=0+-50 19701 MFS2C1/4-T2-8883-F
ABR22 0683-754S 0 1 RESISTOR 750K S% .25W FC TC=-800/+900 01121 €87545
ABR23 NOT ASSIGNED
ABR24 0683-9145 | 0 2 RESISTOR 910K S% .25W FC TC=-800/+300 01121 ca914s
ABR2S NOT ASSIGNED
ABR26 0683-9145 0 RESISTOR 910K S% .25W FC TC=-800/+900 01121 €B914S
ABR27 0683-2725 8 1 RESISTOR 2.7K S% .25W FC TC=-400/+700 01121 82725
ABR28 2100-2706 3 1 RESISTOR-TRMR 10K 10% € SIDE-ADJ 17-TRN 32097 3009P-1-103
ABR29 2100-2503 8 RESISTOR-TRMR 20K 10% C SIDE-ADJ 17-TRN 32997 3009P-1-203
ABSH 3101-1884 ] 1 SWITCH-PB 2-STATION 10MM C-C SPACING 28480 3101-1884
Asut 1826-0250 | S 1 IC OP AMP TO-99 PKG 27014 | LHO042CH(SEL)
ABW1 05328-60102 ) 0 1 CBL AY-HP DVM HI 28480 05328-60102
A2 05326-60103 { 1 1 CBL AY-HP DVIM LO 28480 | 05328-60103
ABW3 8159-0005 0 i RESISTOR-ZERO OHNS 22 AWG LEAD DIA 28480 8159-0005
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Model 53288
Replaceable Parts

{ .
i Table 6-6. Replaceable Parts (continued)
|
l Reference HP Part |C s Mfr
1 Designation Number |D|QtY Description Code Mfr Part Number
!
|
I
]
E A7 05328-60014] 3 1 8D AY-V/F CONV 28480 05328-60014
|
A7C1 0180-0197 8 4 CAPACITOR-FXD 2.2UF+-10% 20VDC TA $6288 150D225X9020A2
A7C2 0160-2150 S 3 CAPACITOR-FXD 33PF +-5% 300vDC MICA 28480 0160-2150
A7C3 0160-2150 S CAPACITOR-FXD 33PF +-5% 300VDC MICA 28480 0160-2150
AT7C4 0180-0197 8 CAPACITOR-FXD 2.2UF+-10% 20V0C TA 56289 150D225X80204A2
A7CS 0160-22489 3 1 CAPACITOR-FXD 4.7PF +-.25PF 500VDC CER 28480 0160-2248
A7C6 4170-005% 5} 2 CAPACITOR-FXD .1UF +-20% 200VDC POLYE 28480 0170-00SS
A7CT 0160-2150 S CAPACITOR-FXD 33PF +-5% 300VDC MICA 28480 01606-2150
A7C8 0170-008S 6 CAPACITOR-FXD .1UF +-20% 200VDC POLYE 28480 0170-00S5
A7CS 0160-2055 9 1 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-20S5
A7C10 0140-0196 3 1 CAPACITOR-FXD 150PF +-5% 300VDC MICA 72136 DMi1SF151J0300WVICR
A7C11 0160-220% 1 1 CAPACITOR-FXD 120PF +-S% 306VDC MICA 28480 0160-2205
AIC12% 0160-2307 4 1 CAPACITOR-FXD 47PF +-5% 300VDC MICA 28480 0160-2307
A7C13 NOT ASSIGNED
A7C14 0180-0197 8 CAPACITOR-FXD 2.2UF+-10% 20VDC TA 56289 1500225X9020A2
A7C1S 0180-0197 8 CAPACITOR-FXD 2.2UF+-10% 20VDC TA 56289 150D225X9020A2
4 A7CR1 1902-0680 7 2 DIODE-ZNR 1N827 6.2V $% DO-7 PD=.4U 24046 1N827
B A7CR2 1801-0040 1 S DIODE-SWITCHING 30V SOMA 2NS DO-35 28480 1901-0040
i A7CR3 1801-0040 1 DIODE-SWITCHING 30V S0MA 2NS DO-3S 28480 1801-0040
. A7CR4 1902-0680 7 DIODE-ZNR 1N827 8.2V $% DO-7 PD=.4U 24046 1N827
i AT7CRS 1901-0179 7 6 DIODE-SWITCHING 15V SO0MA 750PS D0-7 28480 1901-0179
' A7CR6 1801-0179 7 DIODE-SWITCHING 15V SOMA 750PS DO-7 28480 1901-0179
. A7CR7 1901-0179 7 DIODE-SWITCHING 15V SOMA 750PS DO-7 28480 1801-0179
A7CR8 1901-0179 7 DIODE -SWITCHING 15V S0MA 750PS DO-7 28480 1901-0179
A7CRS 1901-06040 1 DIODE-SWITCHING 30V SOMA 2NS DO-3S 28480 1801-0040
A7CR10 1901-0040 1 DIODE-SWITCHING 30V S0MA 2NS DO-35 28480 1901-0040
A7CR11 1801-0040 1 DIODE -SWITCHING 30V SOMA 2NS DO-35 28480 1901-0040
AT7CR12 1801-0179 7 DIODE-SWITCHING 1SV SOMA 750PS DO-7 28480 1901-0179
A7CR13 1901-0179 7 DIODE-SWITCHING 15V SOMA 750PS BO-7 ‘28480 1901-06179
A7L1 $140-0144 0 2 INDUCTOR RF-CH-MLD 4.7UH 10% .105DX.26LG 28480 S140-0144
ALZ - 9100-2265 6 1 INDUCTOR RF-CH-MLD 10UH 10% .105DX.26LG 28480 9100-2265
: A7L3 p:aCWb +8140-0144 0 INDUCTOR RF-CH-MLD 4.7UH 10% .10SDX.26LG 28480 8140-0144
" A7LG PV 9100-2268 9 1 INDUCTOR RF-CH-MLD 22UM 10% .10SDX.26LG 28480 9100-2268
ATMPI 4040-075S 2 1 EXTR-PC 80 VIO POLYC .062-BD-THKNS 28480 4040-075%
ATNP2 1480-0116 8 1 PIN-GRV .062-IN-DIA .25-IN-LG STL 28480 1480-0116
ATIP3 7100-0102 4 1 CAN-SQ . 688-IN-DP-0UT .566-IN-WD-0UT 28480 7100-0102
A701 1855-0056 0 1 TRANSISTOR J-FET P-CHAN D-MODE T0-92 SI 07263 2N4342
A7Q2 1855-0081 1 1 TRANSISTOR J-FET N-CHAN D-MODE SI 28480 1855-0081
A7Q3 1853-0020 4 1 TRANSISTOR $NP SI PD=300M4 FT=150MHZ 28480 1853-0020
A704 1854-0071 7 6 TRANSISTOR NPN SI PD=300MJ FT=200MHZ 28480 1854-0071
A705 1854-0092 2 4 TRANSISTOR NPN SI PD=200t1 FT=800MHZ 28480 1854-0092
A706 1854-0092 2 TRANSISTOR NPN SI PD-=200MW FT=600MKZ 28480 1854-0092
A7Q7 1854-0092 2 TRANSISTOR NPN ST PD=200MW FT=600MHZ 28480 1854-0092
A708 1854-0092 2 TRANSISTOR NPN ST PD=200M FT=600MHZ 28480 1854-0092
A7Q9 1854-0071 K TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071
A7Q10 1854-0071 7 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071
A7Q11 1854-0071 7 TRANSISTOR NPN SI PD=300M4J FT=2001MHZ 28480 1854-0071
A7Q12 1854-0071 7 TRANSISTOR NPN SI PD=300iM FT=200MHZ 28480 1854-0071
A7Q13 1854-0071 7 TRANSISTOR NPN SI PO=300M FT=200MHZ 28480 1854-0071
ATR1* 0757-0276 7 2 RESISTOR 61.9 1% .1254 F TC=0+-100 24546 C4-1/8-T0-6182-F
ATRYE 0757-0316 6 2 RESISTOR 42.2 1% .125W F TC=0+-100 24546 C4-1/8-T0-42R2-F
ATR1® 0757-0384 8 2 RESISTOR 20 1% .1254 F TC=0+-100 18701 MF4C1/8-T0-20R0-F
ATRI* 0757-0389 S 2 RESISTOR 82.5 1% .125W F TC=0+-100 24548 C4-1/8-T0-82RS-F
A7RZ* 0698-3157 3 2 RESISTOR 19.6K 1% .125W F TC=0+-100 24548 C4-1/8-T0-1962-F
ATRZ* 0698-3159 5 2 RESISTOR 26.1K 1% .125U F TC=0+-100 24546 C4-1/8-T0-2812-F
ATRZ* 0698-3160 8 2 RESISTOR 31.6K 1% .125W F TC=0+-100 24546 C4-1/8-70-3162-F
ARZ* 0698-3162 0 2 RESISTOR 46.4K 1% 1254 F TC=0+-100 24546 C4-1/8-T0-4642-F
ATR2* 0757-0460 1 2 RESISTOR 61.9K 1% .125W F TC=0+-100 24546 C4-1/8-T0-6192-F
: ATR2* 0757-0463 4 2 RESISTOR 82.5K 1% .125W F TC=0+-100 24546 C4-1/8-T0-8252-F
A7R3 0698-7610 1 4 RESISTOR 1.74K .5% ,125W F TC=0+-25 19701 MF4C1/8-T9-1741-0D
A7R4 0757-0421 4 2 RESISTOR 825 1% .125W F TC=0+-100 24546 €4-1/8-10-825R-F
ATRS 0698-3435 0 2 RESISTOR 38.3 1% .125W F TC=0+-100 24546 C4-1/8-T0-38R3-F
) ATRE6 2100-2931 6 2 RESISTOR-TRMR 500 10% C SIDE-ADJ 17-TRN 32997 3009P-1-501
. A7R7 0683-2225 3 RESISTOR 2.2K S% .2SW FC TC=-400/+700 01121 €B2225
i
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Model 53288
Replaceable Parts

Table 6-6. Replaceable Parts (continued)

0 Reference HP Part |C - Mfr
Designation | Number [D Qty Description Code Mfr Part Number
A7RS 0683-1525 4 3 RESISTOR 1.5K 5% .254 FC TC=-400/+700 e121 €B152%
A7RS 0683-1525 4 RESISTOR 1.5K $% .25W FC TC=-400/+700 ag1121 c81525
ATR10 0683-2225 3 RESISTOR 2.2K S% .25W FC TC=-400/+700 g1121 €B222%
A7TR11 0757-0421 4 RESISTOR 825 1% .125W F TC=0+-100 24546 C4-1/8-T0-825R-F
ATR12 0698-3435 0 RESISTOR 38.3 1% .125W F TC=0+-100 24546 C4-1/8-70-38R3-F
A7R13 2100-2931 6 RESISTOR-TRMR $00 10% C SIDE-ADJ 17-TRN 32997 3008P-1-501
ATR14* 0698-3157 3 RESISTOR 19.6K 1% .125U F TC=0+-100 24546 C4-1/8-T0-1962-F
ATR14% 0698-3158 S RESISTOR 26.1K 1% .1254 F TC=0+-100 24546 Ca4-1/8-T0-2612-F
A7R14% 0638-3160 8 RESISTOR 31.6K 1% .125W F TC=0+-100 24546 €4-1/8-T0-3162-F
A7R14% 0698-3162 0 RESISTOR 46.4K 1% .125W F TC=0+-100 24548 C4-1/8-T0-4642-F
A7R14% 0757-0460 1 RESISTOR 61.9K 1% .1254W F TC=0+-100 24546 C4-1/8-T0-6192-F
A7R14% 0757-0463 4 RESISTOR 82.SK 1% .125W F JC=0+-100 24546 C4-1/8-10-8252-F
A7R1S 0698-7610 1 RESISTOR 1.74K .S% .1258 F 7C=0+-25 19701 MF4C1/8-T9-1741-D
ATR1E™ 0757-0276 7 RESISTOR 61.9 1% .125W F TC=0+-100 24546 C4-1/8-T0-6192-F
A7R16* 0757-0316 [} RESISTOR 42.2 1% .125W F TC=0+-100 24546 C4-1/8-T0-42R2-F
ATR16¥ 0757-0384 8 RESISTOR 20 1% .125W F TC=0+-100 19701 MF4C1/8-T0-20R0-F
aA7R16% 0757-0399 S RESISTOR 82.5 1% .125W F TC=0+-100 24546 C4-1/8-T0-82R5-F
ATR17 0683-2225 3 RESISTOR 2.2K S% .25W FC TC=-400/+700 01121 €B222%
A7R18 0683-7515 4 4 RESISTOR 750 S% .25 FC TC=-400/+600 o221 CcB7515
A7R19 0683-3615 7 2 RESISTOR 360 S% .25W FC TC=-400/+600 o2 CB3615
ATR20 0683-1225 1 2 RESISTOR 1.2K S% .254W FC TC=-400/+700 01121 €B81225
ATR21 0683-3615 7 RESISTOR 360 S% .25W FC TC=-400/+600 01121 €B3615
ATR22 0683-1025 9 12 RESISTOR tK S% .25W FC TC=-400/+600 01121 CB102S
AT7R23 0683-1025 9 RESISTOR 1K 5% .29 FC TC=-400/+600 01121 cB102S
ATR24 0683-102% 9 RESISTOR 1K 5% .25W FC TC=-400/+600 01121 cB102sS
A7R25 0683-1025 k] RESISTOR 1K $% .25W FC TC=-400/+600 01121 Cc81025
A7R26 0698-7610 1 RESISTOR 1.74K .5% .1254 F TC=0+-25 19701 MF4C1/8-T9-1741-0
ATR27 0698-7610 1 RESISTOR 1.74K .S% .1254W F TC=0+-25 19701 MF4C1/8-7T9-1741-D
A7R28 0683-332% 6 3 RESISTOR 3.3K S% .25W FC TC=-400/+700 01121 CB332%
A7TR29 0683-2225 3 RESISTOR 2.2K S% .25W FC TC=-400/+700 otz cB2225
A7R30 0683-1025 9 RESISTOR 1K 5% .25t FC TC=-400/+600 01121 €B1025
A7TR31 0683-1025 9 RESISTOR 1K S% .25W FC TC=-400/+600 01121 CB102S
AT7R32 0683-3325 [ RESISTOR 3.3K S% .25W FC TC=-400/+700 oti121 CB332%
ATR33 0683-681% S RESISTOR 680 S% .25 FC TC=-400/+600 0t121 CB6815
A7R34 0683-6815 S RESISTOR 680 S% .25W FC TC=-400/+600 g2 CB681%5
AT7R35 0683-3325 [ RESISTOR 3.3K S% .25W FC TC=-400/+700 o121 83325
A7R36 0683-3915 0 1 RESISTOR 390 S% .25W FC TC=-400/+600 01121 €B3915
ATR37 0683-102% 9 RESISTOR 1K S% .25W FC TC=-400/+600 on21 CB1625
ATTR38 0683-7515 4 RESISTOR 750 S% .25W FC TC=-400/+600 01121 ca751s
A7R39 0683-2225 3 RESISTOR 2.2K 5% .25W FC TC=-400/+700 01121 €B82225
AT7R40 0683-4715 0 1 RESISTOR 470 S% .2%4 FC TC=-4006/+600 01121 £B471S
A7R41 0683-1025 S RESISTOR 1K S% .25W FC TC=-400/+600 01121 €B102S
AT7R42 0683-7515 4 RESISTOR 750 SX .254 FC TC=-400/+600 o221 cB751%
AT7R43 0683-1215 9 A RESISTOR 120 9% .25W FC TC=-400/+600 01121 cB1215%
A7R44 0683-2015 g 2 RESISTOR 200 S% .25W FC TC=-400/+600 01121 €B2015
ATRAS* 0683-681% S 3 RESISTOR 680 S% .25W FC TC=-400/+600 01121 CB681S
ATR46 0683-1025 9 RESISTOR 1K 5% .25W FC TC=-400/+4600 01121 €B102S
ATR47 0683-2015 9 RESISTOR 200 S% .25 FC TC=-400/+600 oti21 cB82015
A7R48 0683-7515 4 RESISTOR 750 S% .25W FC TC=-400/+600 01121 CB7515
A7R49 0683-1225 1 RESISTOR 1.2K S% .25W FC TC=-400/+700 01121 €B1225
A7RS0* 0683-2225 3 [5) RESISTOR 2.2K S% .25W FC TC=-400/+700 01121 CB2225
ARSI 0683-9115 a4 1 RESISTOR 910 S% .2SW FC TC=-400/+600 01121 c8911%
ATR52 0683-1525 4 RESISTOR 1.5K S% .25W FC TC=-400/+700 01121 €B1525%
ATRS3 0683-1515 2 2 RESISTOR 150 5% .25W FC TC=-400/+4800 01121 CB151S
ATRS4 0683-1025 e] RESISTOR 1K S% .25W FC TC=-400/+600 01121 €B102S
ATRSS 0683-1515 2 RESISTOR 150 S% .25W FC TC=-400/+600 01121 €B151S
AT7RSE NOT ASSIGNED
ATRS7 0683-8205 1 1 RESISTOR 82 S% .25W FC TC=-400/+500 01121 CB8205
ATRS8 0757-046% 6 1 RESISTOR 100K 1% .125W F TC=0+-100 24548 C4-1/8-T0-1003-F
ATRS9 0683-1025 <] RESISTOR 1K $% .25W FC TC=-400/+600 . 01121 CB102S
ATRE0 0683-1025 9 RESISTOR 1K 5% .254 FC TC=-400/+600 (AR V4] cB102S
ARG 0683-1005 S 1 RESISTOR 10 S% .25W FC TC=-400/+500 01121 CB100S
ATUL 1820-0174 0 1 IC INV TTL HEX 01295 SN7404N
A7U2 1820-0802 1 1 IC GATE ECL NOR QUAD 2-INP 04713 MC10102P
ATU3 1820-0477 6 2 IC OP AMP GP 8-DIP-P PKG S0545 UPC361AaC
ATU4 1820-0477 8 IC OP AMP GP 8-DIP-P PKG 50545 UPC301AC
@ ATUS 1826-0099 8 1 IC CNTR TTL BIN ASYNCHRO NEG-EDGE-TRIG 01295 SN7493N

See introduction to this section for ordering information
*Indicates factory selected value
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Model 53288

Replaceable Parts

Table 6-6. Replaceable Parts (continued)

Reference HP Part |C s Mfr
. : t Descriptio fr Part Number
Designation Number |D Qty ption Code M
ATUS 1820-005S [ 1 IC CNTR TTL DECD SYNCHRO POS-EDGE-TRIG 01285 SN7490AN
AFU7 1820-0054 S 1 IC GATE TTL NAND QUAD 2-INP 01295 SN7400N
A7U8 1820-0269 4 1 IC GATE TTL NAND QUAD 2-INP 01295 SN7403N
ATUS 1820-0817 8 1 IC FF ECL D-M/S DUAL 04713 MC10131P
A7U10 NOT ASSIGNED
AU 1820-0809 8 2 IC RCVR ECL LINE RCVR QuUAD 2-INP 04713 MC10115P
A7U12 1820-0809 8 IC RCVR ECL LINE RCVR QUAD 2-INP 04713 rMc10115pP
A7U13 1826-0059 2 1 IC OP AMP GP TO0-99 PKG 01295 LM201AL
4A7U14 1820-0077 2 1 IC FF TTL D-TYPE POS-EDGE-TRIG CLEAR 01295 SN7474N
0360-0065 1 4 TERMINAL-STUD FKD-TUR SWGFRM-MTG 28480 0360-0065
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Table 6-6. Replaceable Parts (continued)

Model 5328B
Replaceable Parts

.g Reference

HP Part |C . Mfr
, ) t ion Mfr Part Number
Designation | Number |D Qty Descriptio Code

A7 05328-60015 | 4 1 80 AY-DVM FR PNL 28480 05328-60015

A1 1251-3761 0 2 CONNECTOR 4-PIN F POST TYPE 28480 1251-3761

A1732 1251-3833 7 2 CONNECTOR 3-PIN F POST TYPE 28480 1251-3833

A17P1 1251-3761 0 CONNECTOR 4-PIN F POST TYPE 28480 1251-3761

A17P2 1251-3833 7 CONNECTOR 3-PIN F POST TYPE 28480 1251-3833

A1781 3101-1872 S 1 SWITCH-SL. DP4T STD .3A 30VDC PC 28480 3101-1872

A17S2 3101-0540 2 1 SWITCH-SL SPDT MINTR tA 12SVAC PC 28480 3101-0540

www.valuetronics.com

See introduction to this section for ordering information
*Indicates factory selected value
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‘ Model 5328B
; Replaceable Parts

Table 6-7. Replaceable Parts
it Reference HP Part |C e Mfir
= . : t Description Mftr Part Number
‘; Designation Number |D Qty P Code
i
1
' \
i
I
L} A8 05328-60025} 6 1 8D AY 1.3GHZ 28480 05328-60025
1:!
it ABAY 05305-60006¢1 6 1 80 AY 1.3GHZ 28480 05305-60006
} ABCH 0180-0106 9 CAPACITOR-FXD 60UF+-20% 6VDC TA 56289 150D606X000682
. : A8C2 0180-0106 8 CAPACTITOR-FXD 60UF+-20%X 6VDC TA 56288 150D0606X%X000682
ABC3 0160-205% 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
. ABC4 0140-0202 2 3 CAPACITOR-FXD 15PF +-5% S00VDC MICA 72136 DM15C150J0S00WVICR
i ABCS 01406-0202 2 CAPACITOR-FXD 1SPF +-5% 5S00VDC MICA 72136 DH1SC150J0500WV1ICR
i ABC6 0140-0202 2 CAPACITOR-FXD 15PF +-S% S00VDC MICA 72136 DM1SC150J0500WVICR
‘ ASC7 0160-2055 | 9 CAPACITOR-FXD .O1UF +80-20% 100VDC CER 28480 | 0160-2055
E ASCS 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-20655
ASCSY 0160-2055 9 CAPACITOR-FXD .0tUF +80-20% 100VDC CER 28480 0160-2055
ABC10 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
ABC11 0180-0230 0 CAPACITOR-FXD 1UF+-20% SOVDC TA 56288 1500105X0050A2
ABC12 0160-3879 7 CAPACITOR-FXD .0%1UF +-20% 100VYDC CER 28480 0160-3879
ABC13 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
ASC14 0160-2204 | 0 1 | CAPACITOR-FXD 100PF +-S% 300VDC MICA 28480 | 0160-2204
¢ ABC1S 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
f' ASC16 0180-0061 S 1 CAPACITOR-FXD 100UF+75-10% 16VDC AL 56289 3001076016DC2
i ABC17 0180-1746 | s CAPACITOR-FXD 1SUF+-10% 20VDC TA 56288 | 150D156X902082
N ABC18 0180-1746 S CAPACITOR-FXD 1SUF+-10% 20VDC TA 56289 150D156X902082
' ABC19 0180-1746 | 5 CAPACITOR-FXD 1SUF+-10% 20VDC TA 56289 { 150D156X9020B2
' ASCR1 1901-0999 9 DIODE-SCHOTTKY 20V 10NS DO-35 28480 1901-0999
' ASCR2 1901-0999 9 DIODE-SCHOTTKY 20V 10NS DO-35 28480 1901-0999
ASCR3 1901-0989 9 DIODE-SCHOTTKY 20¥ 10NS DO-3S 28480 1901-0999
ASCR4A 1901-0999 kel DIODE-SCHOTTKY 20V 1ONS DO-35 28480 1801-0999
§ ABCRS 1902-3059 | 0 2 | DIODE-ZNR 3.83V 5% DO-35 PDs. 4l 28480 | 1902-3059
ASCRS 1902-3059 0 DIODE-ZNR 3.83V SX D0-3S PD=. 44 28480 1902-3059
ABCR7? 1901-0040 1 DICDE-SWITCHING 30V SOMA 2NS DO-3S 28480 1901-0040
ABCRS 1901-053S g DIODE-SH SIG SCHOTTKY 28480 1801-0535
ABCRS 1902-3024 9 1 DIODE-ZNR 2.87V SX DO-7 PD=.4UW TCs-.07% 28480 1902-3024
ASF1 2110-030% 1 FUSE .125A 128V .281X.093 28480 2110-0301
A8F2 2110-0301 1 FUSE .125A 125V .281X.093 28480 2110-0301
‘ AST1 0360-0124 | 3 CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND { 28480 | 0360-0124
n A8J2 0360-0124 3 CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 28480 0360-0124
' A8J3 0360-0124 3 CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 28480 0360-0124
ABJ4 NOT ASSIGNED
ABJS ., NOT ASSIGNED
ASL1 9100-2274 7 2 INDUCTOR RF-CH-MLD 68UH 10% . 105DX.26LG 28480 9100-2274
ASL2 9100-2274 |7 INDUCTOR RF-CH-MLD 68UH 10% .105DX.26LG 28480 | 9100-2274
ABL3 9100-1788 {6 1 | CORE-FERRITE CHOKE-WIDEBAND; IMP:>680 28430 | 9100-1788
ABMP1 4040-0747 2 1 EXTR-PC 80 GRA POLYC .062-BD-THKNS 28480 4040-0747
ABMP2 1480-0116 | 8 PIN-GRV .062-IN-DIA .25-IN-LG STL 26480 | 1480-0116
X ASMP3 2360-020S 3 2 SCREW-MACH 6-32 .75-IN-LG PAN-HD-POZI 60000 ORDER BY DESCRIPTION
i ABripa 2360-0205 | 3 SCREW-MACH 6-32 .75-IN-LG PAN-HD-POZI 00000 | ORDER BY DESCRIPTION
ASMPS 0S305-00008§ 2 1 COV-HSG 28480 05305-00008
ABMPE 05305-20107{ 4 1 HSG-amP 28480 05305-20107
A8Q1 1854-0215 1 TRANSISTOR NPN SI PD=350MW FT=300MKZ 04713 2N3904
ABG2 1854-0215 1 TRANSISTOR NPN SI PD=350MJ FT=300MHZ 04713 2N3904
A8Q3 1854-0215 1 TRANSISTOR NPN SI PD=3S0MWJ FT=300MHZ 04713 2N3904
A8Q4 1854-021% 1 TRANSISTOR NPN SI PD:=350M FT=300MHZ . 04713 2N3904
ABQS 1854-02195 1 TRANSTSTOR NPN SI PD=3S0MW FT=300MHZ 04713 2N33904
; ABQ6 1853-0036 2 TRANSISTOR PNP SI PD=310MW FT=250MHZ 28480 1853-0036
A8Q7 1853-0036 2 TRANSISTOR PNP SI PD=310MJ FT=250MHZ 28480 1853-0036
A8QS 1853-0036 2 TRANSISTOR PNP SI PD=310MW FT=250MHZ 28480 1853-0036
ABQY 1854-0215 1 TRANSISTOR NPN SI PD=350HW FT=300MHZ 04713 2N3904
A8Q10 1854-0215 1 TRANSISTOR NPN SI PD=3S0MW FT=300MHZ 04713 2N3904
ﬁ‘ A8Q11Y 1854-0215 1 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 2N3904
i
i
|
i
{
1
i .
“ See introduction to this section for ordering information
I *Indicates factory selected value
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Table 6-7. Replaceable Parts (continued)

Model 5328B

Replaceable Parts

(@ Reference HP Part |C e Mftr
: : fr Part Number

Designation | Number |D Qty Description Code Mir P
ABR1 0683-1025 9 RESISTOR 1K S% ,25%W FC TC=-400/+600 01121 CcB102S
A8R2 0683-5115 33 RESISTOR S10 5% .25W FC TC=-400/+600 01121 €B5115
ABR3 0683-1025 9 RESISTOR 1K S% .25W FC ¥C=-4006/+600 0112* cB102S
ABR& 2100-0645 S 2 RESISTOR-VAR CONTROL CCP S0K 10% LIN o2 73M4NOSELS03Y
ABRS NOT ASSIGNED
ABRE 0883-3005 9 2 RESISTOR 30 S% .25W FC TC=-400/4500 [2R V4 CB300S
ASR7 0683-2725 8 RESISTOR 2.7K 5% .25W FC TC=-400/+700 o2 cB272%
ASRS 0683-1025 ] RESISTOR 1K SX .25W FC TC=-400/+600 0112t cB102S
A8R9 0683-2725 8 RESISTOR 2.7K SX .25W FC TC=-400/+700 01121 €B272%
ABR10 0683-3005 9 RESISTOR 30 SX .25W FC TC=-400/+500 01121 £B300S
ABR11 0683-1025 9 RESISTOR tK 5% .25W FC TC=-400/+600 01121 CB10625
ASR12 2100-2522 1 1 RESISTOR-TRMR 10K 10X C SIDE-ADJ 1-TRN 30083 ET50X103
ABR13 0683-7525 6 1 RESISTOR 7.5K S% .25W FC 7C=-400/+700 01121 CB752S
ABR14 0683-2715 6 RESISTOR 270 S% .25W FC TC=-400/+600 01121 cB271S
ABR1S 0683-5125 8 1 RESISTOR §.1K 5% .26W FC 7C=-400/+700 01121 CB512S
ASR16 0683-5115 3] RESISTOR 510 5% .25W FC 1C=-400/+600 01121 CBS115
ABRYT 0698-3381 S 2 RESISTOR 150 5% .125W CC 1C=-330/+800 0t121 BB1515
ABR18 0688-3113 1 2 RESISTOR 100 SX .125W CC TC=-270/+540 01121 BB101S
ABR1Y 0683-1035 1 RESISTOR 10K S% .25U FC TC=-400/+700 01121 CB1035
ASR20 0683-4725 2 RESISTOR 4.7K SX .25W FC TC=-400/+700 01121 CB4725
ABR21 0683-1225 1 1 RESISTOR 1.2K SX .25W FC TC=-400/+700 01121 CcB1225
ABR22 0683-510S 4 RESISTOR 51 S% .25W FC 1C=-400/+500 oti21 CB5105
ABR23 0683-2015 9 RESISTOR 200 SX .25k FC TC=-400/+600 o2 CB2015
A8R24 0688-3381 S RESISTOR 150 5% .125W CC TC=-330/+800 01121 BB151S
ABR2S 0698-3113 1 RESISTOR 100 SX .125W CC TC=-270/+540 01121 BB1015
ABR26 0688-3378 . 0 2 RESISTOR S1 5% .125W CC TC=-270/+540 01121 BBS510S
ABR27 0683-102% 9 RESISTOR 1K 5% .25W FC TC=-400/+600 01121 CB102S
A8R28 0683-1025 9 RESISTOR 1K S% .28 FC TC:=-400/+600 o121 cB1025
ABR29 0757-0417 8 1 RESISTOR 662 1X .125W F TC=0+-100 24546 C4-1/8-T0-S62R-F
ABSR30 0698-3437 2 1 RESISTOR 133 1X .125W F TC=0+-100 245486 C4-1/8-T0-133R-F
ABR31 0698-3378 0 RESISTOR 51 S% .1258 CC TC=-270/+540 01121 BB85108
ABR32 0683-2015 9 RESISTOR 200 S% .25k FC TC=-400/+600 01121 CB2015
ASR33 NOT ASSIGNED
ABR34 0683-1025 9 RESISTOR 1K 5% .25W FC TC=-400/+600 01121 81025
ABR3S 0683-1025 ] RESISTOR 1K S% .25W FC TC=-400/+600 01121 cB1025
A8BR36 0683-2715 6 RESISTOR 270 S% .25W FC TC=-400/+600 [2R V4 cB2NMS
ABR37 0683-1035 1 RESISTOR 10K SX .25W FC TC=-400/+700 01121 CcB103%
ASR38* 0683-5105 4 3 RESISTOR S1 5% .25W FC TC=-400/+500 01121 CBS10S
ABR39 0683-2015 9 RESISTOR 200 SX .25W FC YC=-400/+600 o121 cB2015
ABR4D 0683-5135 0 4 RESISTOR S1K SX .25W FC TC=-400/+800 01121 €B5135
ABR4Y 0683-1025 9 RESISTOR tK SX .2S5W FC TC=-400/+600 01121 CB102S
ABR42 0683-3035 S 2 RESISTOR 30K 5% .25 FC TC=-400/+800 o121 CB303%
ABR43 0683-2015 9 RESISTOR 200 S% .25W FC TC=-400/+600 01124 cB201S
ABR44 2100-0645 s RESISTOR-VAR CONTROL CCP S0K 10% LIN 01121 73M4NOSELS030
ABR4S 0683-1035 1 RESISTOR 10K 5% .25W FC TC=-400/+700 01121 CB103S
ABTP 0360-0124 |3 CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND | 28480 | 0360-0124
ABTP2 0360-0124 3 CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 28480 0360-0124
ABTP3 0360-0124 3 CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 28480 0360-0124
A8TP4 0360-0124 3 CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 28480 0360-0124
A8 1820-0328 6 IC GATE TTL NOR QUAD 2-INP 01295 SN7402N
ABU2 1820-0269 4 IC GATE TTL NAND QUAD 2-INP 01285 SN7403N
ABU3 1820-0077 2 IC FF TTL D-TYPE POS-EDGE-TRIG CLEAR 0129% SN7474N
ABU4 1820-0068 1 IC GATE TTL NAND TPL 3-INP 01295 SN7410N
ABUS 1820-0616 S 1 IC MUXR/DATA-SEL TTL 2-TO-1-LINE QUAD 07263 9322PC
A8US 1820-0301 S IC LCH TTL D-TYPE 4-BIT 0129% SN7475N
ABU7 1820-1052 6 1 JC XLTR ECL ECL-TO-TTL QuUAD 2-INP 04713 MC10125L
ABUS 1820-0493 6 1 IC OP AMP GP 8-DIP-P PKG 27014 LHM307N
A8US9 1DC9-0001 9 1 1C-DIGITAL BI-QUIN ECL COUNTER 28480 1DC9-00014
ASU1 06328-60112] 2 1 CBL AY-1.3GHZ 28480 05328-60112
ASW2 8159-0005 [ RESISTOR-ZERO OHMS 22 AWG LEAD DIA 28480 8158-000S
ABW3 05328-60123) S 1 CBL AY-EXT LINE 28480 05328-60123
ABW4 05328-60128| 1 1 CBL AY-EXT LINE 28480 05328-60129
ABXA1L 1251-4277 1) 1 CONNECTOR 10-PIN F POST TYPE 28480 1251-4277
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Model 53288

Table 6-7. Replaceable Parts (continued)

3!
’l Replaceable Parts
J
|
1

Reference HP Part {C L Mfr
. : t Description art Number
H Designation Number {D Qty P Code Mir P
R
3 ABXU1-
I ABXUS NOT ASSIGNED
;; ABXUS 1200-047S 0 1 CONNECTOR-SGL CONT SKT .017-IN-BSC-SZ2 28480 1200-0475
W{ A8A1 05305-60006] 6 BD AY-1.3GHZ SERIES 1608 28480 05305-60006
" ABAICH 0160-3878 [ 10 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
. ABA1C2 0160-3878 3] CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
| A8A1C3 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
! A8A1CS 0160-0570 e 3 CAPACITOR-FXD 220PF +-20% 100VDC CER 20932 S024EM100RD2211
i ABA1CS 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 100YVDC CER 28480 0160-3878
| ABAICS 0160-0570 g CAPACITOR-FXD 220PF +-20% 100VDC CER 20932 S024EM100RD2211M
! ABA1CT 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
! ABA1CS 0160-0570 ] CAPACITOR-FXD 220PF +-20% 100VDC CER 20932 S024EM100RD2211M
ABA1CY 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
ABA1C10 0160-3876 4 1 CAPACITOR-FXD 47PF +-20% 200VDC CER 28480 0160-3876
: ASAICH 0160-2599 6 1 CAPACITOR-FXD 680PF +-10% 200VDC CER 28480 0160-2599
i' ABA1C12 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
Hf A8A1CI3 0160-3878 6 CAPACITOR-FXD 1000PF +-20%4 100VDC CER 28480 0160-3878
;” A8A1IC1I4 0160-3873 1 1 CAPACITOR-FXD 4.7PF +-.SPF 200VDC CER 28480 0160-3873
4P A8A1ICHIS 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
!
Wﬂ ABA1C16 0160-3878 6 CAPACLITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
WL A8A1C17 0160-4445 S 1 CAPACITOR-FXD 1.5PF +-.25PF 100VDC CER 28480 0160-4445
'H A8A1C1IS8 0160-4248 6 1 CAPACITOR-FXD 1000PF +-10% SOVDC CER 26654 38X050S102K(D )
5‘ ABA1CR1 1802-0032 3 2 DIODE-ZNR 5.49V 5% DO-35 PD=.4U 28480 1902-0032
B ABA1CR2 1801-0050 3 2 DIODE-SWITCHING 80V 200MA 2NS DO-3S 28480 1901-00S0
N A8AICR3 1902-3171 7 1 DIODE-ZNR 11V %% DO-35 PD=.4U TC=+,062% 28480 1902-31711
i ABA1CR4 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-3S 28480 1801-0050
Y ABA1CRS 1901-0639 4 4 DIODE-PIN 28430 5082-3080
, ABA1CRE 1801-0639 4 DIODE-PIN 28480 5082-3080
!h ABA1CR7 1902-0032 3 DIODE-ZNR 5.49V 5% D0-35 PD=.4u 28480 1802-0032
BN ABA1CR8 1801-0639 4 DICDE-PIN 28480 5082-3080
‘P ABA1CRS 1901-0639 4 DIODE-PIN 28480 5082-3080
: ABA1CR10 1301-017¢ 7 3 DIODE-SWITCHING 15V SOMA 750PS DO-7 28480 1901-0179
ﬂ; ABA1CR11 1901-0179 7 DIODE-SWITCHING 1SV SOMA 750PS D0-7 28480 1901-0179
Hi ASATCR12 1901-0179 7 DIODE-SWITCHING 15V SOMA 7S0PS DO-7 28480 1901-0179
“‘ ABA1CR13 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-35 284380 1801-0040
3
!! ABA1E1 05305-00010 | 6 3 CLAMP-GRNDING 28480 05305-00010
: ABAIE2 05305-00010 | 6 CLAMP-GRNDING 28480 05305-00010
ABAIE3 05305-00010§ 6 CLAMP-GRNDING 28480 05305-00010
A8A1LY 9140-0144 0 2 INDUCTOR RF-CH-MLD 4.7UH 10% .10SDX.26LG 28480 9140-0144
ABAILZ 9100-2265% 5} 1 INDUCTOR RF-CH-IMLD 10UH 10% .1050DX.26LG 28480 9100-2265
ABALIL3 9140-0144 0 INDUCTOR RF-CH-MLD 4.7UH 10% .10SDX.26LG 28480 9140-0144
A8ATP1 1251-4249 1 10 CONTACT-CONN U/W-POST-TYPE DPSLDR 28480 1251-4248
e ABA1R1 0698-6648 3 4 RESISTOR 620 S% .125W CC TC=-330/+800 01121 8686215
. A8A1R2 0698-5426 3 3 RESISTOR 10K 10% .125W CC TC=-350/+857 01121 -} BB1031
ASAIR3 0698-6648 3 RESISTOR 620 S% .125W CC TC=-330/+800 o121 886215
A8A1R4 0698-7102 6 1 RESISTOR S5.1K S% .125W CC TC=-350/+857 01121 885125
ASAIRS 0688-5426 3 - RESISTOR 10K 10% .1254 CC TC=-350/+857 01121 861031
ABAIR6E 0698-6648 3 RESISTOR 620 5% .1254 CC TC=-330/+800 01121 886215
ABA1IR7 0698-6648 3 RESISTOR 620 S% .125W CC TC=-330/+800 01121 B86215
| A8A1IRS 0683-2265 1 1 RESISTOR 22M S% .25W FC TC=-800/+1200 01121 €B2265
! ABAIRS 0698-3378 0 RESISTOR 51 5% .125W CC TC=-270/+540 01121 885105
| ABAIRIO 0698-6984 4] 1 RESISTOR 470 5% .125W CC TC=-330/+800 0i121 884715
.i' ABAIR11 0698-7243 6 1 RESISTOR 1.86K 1% .0SW F TC=0+-100 24546 C3-1/8-T0-1861-F
:' ABA1IRI2 0698-5426 3 RESISTOR 10K 10% .125W CC TC=-350/+857 61121 881031
! ABAIR1I3 2100-1738 9 1 RESISTOR-TRMR 10K 10% C TOP-ADJ 1-TRN 73138 82PR10K
4?' ABA1IR14 0688-7288 9 4 RESISTOR 147K 1% .05W F TC=0+-100 24546 C3-1/8-T0-1473-F
1‘ ABAIRIS 0698-7288 9 RESISTOR 147K 1% .0SW F TC=0+-100 24546 C3-1/8-T0-1473-F
i{: ABA1IRIE 0698-7288 g RESISTOR 147K 1% .0SW F TC=0+-100 24546 C3-1/8-T0-1473-F
i ABAIR17 0698-7288 8 RESISTOR 147K 1% .0SW F TC=0+-100 24546 C3-1/8-T0-1473-F
: ABAIRIS 0698-5174 8 1 RESISTOR 200 SX .125W CC TC=-330/+800 01121 8B2015
i ASATRIY 0698-5177 1 1 RESISTOR 820 S% .125W €C TC=-330/+800 01121 BB821S
I ASA1R20 0683-9105 2 1 RESISTOR 91 5% .25W FC TC=-400/+500 01121 CB910S
i
ji

4
|
T}%
yt 6-26

www.valuetronics.com

See introduction to this section for ordering information

*Indicates factory selected value




Model 53288

Replaceable Parts
Table 6-7. Replaceable Parts (continued)

‘ Reference HP Part |C .. Mfr
Designation Number |D]QtY Description Code Mfr Part Number

ABATR2Y 0698-4132 8 1 RESISTOR 62 S% .125UW CC TC=-270/+540 01121 BB620S

ASAIR22 2100-1986 <] 1 RESISTOR-TRMR 1K 10% C TOP-ADJ 1-TRN 73138 82PR1K

ABATR23 0698-3442 9 1 RESISTOR 237 1% .128W F TC=0+-100 24546 C4-1/8-T0-237R-F
ABA1IR24 0698-3378 0 RESISTOR S1 5% .125UW CC TC=-270/+540 01121 BB510%

ABAIR2S 0811-3468 1 1 RESISTOR 240 1% .05W PWW TC=+5900+-300 28480 0811-3468

AgAtUL 1820-0223 0 1 IC OP AMP GP TO-99 PKG 3L585 CA301AT

ABATU2 5088-7017 4 1 1.3GHZ ANP 28480 $088-7017

ABATU3 1820-1811 4 1 IC DRVR ECL 28480 1820-1811

ABA1UA 1820-1694 | 1 1 | Ic oNTR ECL BIN 28480 | 1820-1694

®
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Model 53288

Replaceable Parts

Table 6-8. Replaceable Parts

Reference HP Part |C oo Mfr
. : t Description Mir Part Number
Designation Number |D Qty P Code
A10 05328-60020 | 1 1 8D AY-SYNCHRON 28480 05328-60020
A10Ct 0180-0428 | 8 2 | CAPACITOR-FXD 68UF+-20% 6VDC TA 28480 0180-0428
A10C2 0180-0428 | 8 CAPACITOR-FXD 68UF+-20% 6VDC TA 28480 0180-0428
A10C3 0160-2055 | 9 1 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A10C4 0160-3879 | 7 4 | CAPACITOR-FXD .01UF +-20% 100V0C CER 28480 0160-3879
A10CS 0160-3879 | 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A10C6 0121-0058 | 7 1 CAPACITOR-V TRMR-CER 2-8PF 350V PC-MTG 52763 304324 2/8PF NPO
A10C7 0160-2244 | 8 1 CAPACITOR-FXD 3PF +-.25PF S00VDC CER 28480 0160-2244
A10C8 0160-3879 | 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A10C9 0160-3879 | 7 CAPACITOR-FXD ,01UF +-20% 100VDC CER 28480 0160-3879
A10CR1 1902-3036 |3 1 DIODE-ZNR 3.16V S% DO-7 PD=.4W TC=-.084% 28480 1902-3036
A1071 1200-0548 | 8 3 SOCKET-IC 14-CONT DIP DIP-SLOR 28480 1200-0548
A10J2 1200-0548 | 8 SOCKET-IC 14-CONT DIP DIP-SLOR 28480 1200-0548
A1033 1200-0548 | 8 SOCKET-IC 14-CONT DIP DIP-SLOR 28480 1200-0548
Al0MP1 4040-0748 | 3 1 EXTR-PC BD BLK POLYC .062-BD-THKNS 28480 4040-0748
A10MP2 1480-0116 | 8 1 PIN-GRV .062-IN-DIA .25-IN-LG STL 28480 1480-0116
A10Q1 1854-0071 7 1 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071
A1OR1 0683-3315 | 4 2 RESISTOR 230 SX .25W FC TC=-400/+600 01121 €B3315
A10R2 0683-3315 | 4 RESISTOR 330 S% .25W FC TC=-4060/+600 01121 £B3315
A10R3 1810-0080 6 s NETWORK-RES 8-SIPS00.0 OHM X 7 28480 1810-0080
A10R4 0683-5115 | 6 7 RESISTOR S10 S% .25W FC TC=-400/+600 61121 CBS115
A10RS 1810-0080 6 NETWORK-RES 8-SIP500.0 OHM X 7 28480 1810-0080
AT0R6 0683-2025 1 3 RESISTOR 2K S% .25W FC TC=-400/+700 01121 £82025
A10R7 0683-2226 | 3 3 RESISTOR 2.2K S% .25W FC TC=-400/+700 01121 £B222%
A10R8 0683-4725 | 2 1 RESTISTOR 4.7K S% .25W FC TC=-400/+700 01121 €B4725
A10R9 0683-5116 | 6 RESISTOR $10 S% .25W FC TC=-400/+600 01121 CB511S
A1OR10 0683-3025 | 3 1 RESISTOR 3K 5% .25 FC TC=-400/+700 01121 CB3025
AT0R11 0683-1815 | 5 1 RESISTOR 180 S% .254 FC TC=-400/+600 01121 cB181S
A10R12 0683-5115 | 6 RESISTOR 510 S% .25W FC TC=-400/+600 01121 cBS115
A10R13 0683-9115 | 4 2 RESISTOR 910 SX% .25W FC TC=-400/+600 01121 cB911S
A10R14 1810-0080 6 NETWORK-RES 8-SIP500.0 OHM X 7 28480 1810-0080
A10R1S 0683-9115 | 4 RESISTOR 910 S% .25 FC TC=-400/+600 01121 cB9115
A10R16 1810-0080 6 NETWORK-RES 8-SIPS00.0 OHM X 7 28480 1810-0080
AIOR17 0683-5115 | 6 RESISTOR S10 S% .25W FC TC=-400/+600 01121 €BS116
AT0R18 0683-2025 1 RESISTOR 2K S% .25W FC TC=-400/+700 01121 €B2025
AT0R1S NOT ASSIGHED
A10R20 0683-2025 RESISTOR 2K 5% .25W FC TC=-400/+700 01121 CB202%
A10R20 0683-5115 RESISTOR §10 SX .25W FC TC=-400/+600 61121 cE511S
ATOR21 0683-2225 | 3 RESISTOR 2.2K S% .25W FC TC=-400/+700 01121 €B2225
A10R22 1810-0080 6 NETWORK-RES 8-SIPS00.0 OHM X 7 28480 1810-0080
A10R23 0683-2225 3 RESISTOR 2.2K S% .25W FC TC=-400/+700 01121 cB2225
A10R24 0683-1035 1 2 RESISTOR 10K 5% .25W FC TC=-400/+700 01121 €B1035
A10R25 0683-1035 1 RESISTOR 10K 5% .25W FC TC=-400/+700 01121 €81035
A10R26 1816-0020 4 1 NETWORK -RES 8-SIP1.SK OHM X 7 28480 1810-0020
A10R27 0683-1025 | 9 1 RESISTOR 1K S% .25W FC TC=-400/+600 0t121 81025
A10R28 0683-5115 | 6 RESISTOR S10 S% .25W FC TC=-400/+600 01121 cBS115
A10R29 0683-5116 | 6 RESISTOR §10 5% .254 FC TC=-400/+600 01121 cBs115
A10R30 0698-7212 | 9 1 RESISTOR 100 1% .0SW F TC=0+-100 24546 | €3-1/8-T0-100R-F
A10S1 3101-1596 | 0 1 SWITCH-SL DPDT MINTR 1A 12SVAC PC 28480 3101-1596
A10TP1 0360-0124 |3 a4 CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 28480 0360-0124
A10TP2 0360-0124 3 CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND | 28480 0360-0124
A10TP3 0360-0124 | 3 CONNECTOR-SGL. CONT PIN .04-IN-BSC-SZ RND 28480 0260-0124
A10TP4 0360-0124 | 3 CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND | 28480 0360-0124
A10U1 1820-1320 0 1 IC RCVR ECL LINE RCVR TPL 2-INP 04713 | MC10216L
A10U2 1820-1049 | o0 2 IC BFR TTL NON-INV HEX 61295 | SN7436N
a10u3 1820-0802 1 S IC GATE ECL NOR QUAD 2-INP 04713 | MCi10102P
A10U4 1820-0802 1 IC GATE ECL NOR QUAD 2-INP 04713 nc10102P
A10US 1820-0802 1 IC GATE ECL NOR QUAD 2-INP 04713 ncio102p
See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-8. Replaceable Parts (continued)

Model 5328B
Replaceable Parts

Reference HP Part |C Qt s Mfr
. . Description Mfr Part Nu
Designation Number {D|“YY P Code rt Number
A10US 1820-0817 8 1 IC FF ECL D-M/S DUAL 04713 MC10131P
Al0U7 NOT ASSIGNED
Al0US 1820-0833 8 2 IC LCH TTL COM CLEAR 8-BIT 07263 9334PC
A10US 1820-1049 0 IC BFR TTL NON-INY HEX 01285 SN74367N
A10U10 1820-0802 1 IC GATE ECL NOR QUAD 2-INP 04713 Mc10102p
AloUt1 1820-1359 S 1 IC MUXR/DATA-SEL ECL 4-T0-1-LINE DUAL 04713 MC10174P
AlOU12 1820-0803 2 2 IC GATE £ECL OR-NOR TPL 04713 MC10105P
A10013 1820-0803 2 IC GATE ECL OR-NOR TPL 64713 MCio105P
AtOU14 1820-0802 1 IC GATE ECL NOR QUAD 2-INP 04713 Mcioc102P
A10U15 1820-0833 8 IC LCH TTL COM CLEAR 8-BIT 07263 9334PC
A1OU16 1820-1245 8 1 IC DCOR TTL LS 2-T0-4-LINE DUAL 2-INP 01235 SN74LS155N
A10U17 1820-1208 3 1 IC GATE TTL LS OR QUAD 2-INP 01295 SN74LS32N
ATOW1 05328-60114¢ 4 1 CBL AY-EXT LINE 28480 05328-60114
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Model 53288
Replaceable Parts

Table 6-8. Replaceable Parts (continued)

Reference HP Part |C o Mir ‘
v . ; t Description Mir Part Number
k Designation Number (D Qty P Code
Al 05328-60023 % 4 1 BD AY-DAC 28480 05328-680023
: A11C1 0180-0374 3 2 CAPACITOR-FXD 10UF+-10% 20VDC TA 56289 150D106X902082
A11C2 0160-3879 7 11 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
i A11C3 0180-2617 1 4 CAPACITOR-FXD 6.8UF+-10% 35VDC TA 25088 DER8GS 183%K
| Al11C4 0180-2617 1 CAPACITOR-FXD 6.8UF+-10% 3SVDC TA 25088 DBR8GS1B35K
5{ A11CS 0160-2743 2 2 CAPACITOR-FXD 33PF +-10% 200YDC CER 28480 0160-2743
B!
i A11C6 0180-0374 3 CAPACITOR-FXD 10UF+-10% 20VDC TA 56289 1500106X8020B2
: A11C7 0160-3879 7 CAPACITOR-FXD .G1UF +-20% 100VDC CER 28480 0160-3879
| A11C8 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A11C9 016G6-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
f A11C10 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A11C11 0160-2743 2 CAPACITOR-FXD 33PF +-10X 200VDC CER 28480 0160-2743
N Al1C12 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A11C13 0180-2617 1 CAPACITOR-FXD 6.8UF+-10% 3SVOC TA 25088 DBR8GS1835K
At1C14 0180-2617 1 CAPACITOR-FXD 6.8UF+-10% 35VDC TA 25088 DBR8GS1835K
A11C1S 0160-0572 1 1 CAPACITOR-FXD 2200PF +-20% 100VDC CER 28480 0160-0572
, A11C16 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
;i A11C17 0160-3879 7 CAPACITOR-FXD .0tUF +-20% 100VDC CER 28480 0160-3879
i A11C18 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
" A11C18 0160-3878 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
i A11C20 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
ii A11CRY 1901-0178 7 12 DIODE-SWITCHING 15V SOMA 7S0PS DO-7 28480 1901-0179
I A11CR2 1961-0179 7 DIODE-SWITCHING 15V SOMA 7S0PS DO-7 28480 1961-0179
} AT1CR3 1901-0179 7 DIOGE-SWITCHING 15V S0MA 750PS DO-7 28480 1901-0179
! A11CR4 1901-0179 7 DIODE-SWITCHING 15V SOMA 750PS DO-7 28480 1901-0179
A11CRS 1901-0179 7 DIODE-SWITCHING 15V SO0MA 7S0PS DO-7 28480 1801-0179
" A11CR6 1801-0179 7 OIODE-SWITCHING 15V S0MA 750PS DO-7 28480 1901-0179
A11CR7 1901-0179 7 DIODE-SWITCHING 15V SOMA 7S0PS DG-7 28480 1901-0179
A11CR8 1901-0179 7 DIODE-SWITCHING 15V SOMA 7S0PS DO-7 28480 1901-0179
: AT1CR9 1901-0179 7 DIOBE-SWITCHING 15V SOMA 750PS DO-7 28480 1901-0179
i A11CRIO 1901-06179 7 DIODE-SWITCHING 15V SOMA 7S0PS DO-7 28480 1901-0179
: A11CR11 1901-0179 7 DIODE-SWITCHING 1SV SOtA 7S0PS DO-7 28480 1901-0179
| A11CR12 1901-0179 7 DIODE-SWITCHING 15V S0MA 7S0PS DO-7 28480 1901-0178
g A11CR13 1902-0680 7 2 DIODE-ZNR 1N827 6.2V S% DO-7 PD=.4U 24046 1N827
i AT1CR14 1902-0680 7 DICDE-ZNR 1N827 6.2V S% DO-7 PD=.4U 24046 1N827
! A1T1CR1S 1901-06040 1 2 OIODE-SWITCHING 30V SOMA 2NS DO-3S 28480 1901-0040
A11CR16 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-3S 28480 1901-0040
A11T1 1200-0548 8 1 SOCKET-IC 14-CONY DIP DIP-SLOR 28480 1200-0548
i Al1MPY 4040-0748 3 1 EXTR-PC BD BLK POLYC .062-8D-THKNS 28480 4040-0748
i A11MP2 1480-0116 8 1 PIN-GRV .062-IN-DBIA .25-IN-LG STL 28480 1480-0116
i AT 1Q1 1855-0081 1 2 TRANSISTOR J-FET N-CHAN D-MODE SI 28480 1855-0081
At1Q2 1855-0416 6 2 TRANSISTOR J-FET P-CHAN D-MOBE T0-18 SI 28480 1855-0416
A11Q3 1855-0416 8 TRANSISTOR J-FET P-CHAN D-MODE T0-18 SI 28480 1855-0416
A11Q4 1855-0081 1 TRANSISTOR J-FET N-CHAN D-MODE SI 28480 1855-0081
A11QS 1853-0020 4 1 TRANSISTOR PNP SI PD=300MW FT=1S0MHZ 28480 1853-0020
A11Q6 NOT ASSIGNED
A11Q7 1854-0071 7 2 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071
Al11Q08 1854-0071 7 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071
' Al11R1 0683-621% 9 4 RESISTOR 620 5% .25W FC YC=-400/+600 01121 CB6215
A11R2 0757-0438 3 2 RESISTOR S.11K 1% 1254 F TC=0+-100 24546 C4-1/8-T0-S111-F
! A11R3 0683-2015 9 4 RESISTOR 200 5% .25W FC TC=-400/+600 01121 CB201s
! A11R4 0683-4315 6 4 RESISTOR 430 S% .254 FC TC=-400/+600 01121 CB4315
A11RS 0698-3153 ] 4 RESISTOR 3.83K 1X .125W F TC=0+-100 24546 C4-1/8-T0-3831-F
. A11R6 0683-6215 ] RESISTOR 620 5% .254 FC TC=-400/+600 o121 CB621S
! ATIR7* 0698-3136 8 RESISTOR 17.8K 1% .125W F TC=0+-100 24546 | C4-1/8-70-1782-F
j ATIR7* 0688-3136 8 6 RESISTOR 17.8K 1% .125U £ TC=0+-100 24546 C4-1/8-T0-1782-F
i AVIRT® 0698-3157 3 4 RESISTOR 19.6K 1% .125W F TC=0+-100 24546 €4-1/8-T0-1962-F
1 AL1RT® 0757-0199 3 4 RESISTOR 21.5K 1% .125W F TC=0+-100 24548 C4-1/8-T0-2152-F
! ALIRT* 0757-0447 4 4 RESISTOR 16.2K 1% 1254 £ TC=0+-100 24546 C4-1/8-T0-1622-F
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Table 6-8. Replaceable Parts (continued)

Model 5328B

Replaceable Parts

rence HP Part |C o r
’ [?ee;iZnation Number |D Qty Description C'vcl)fde Mfr Part Number
A11R8 0683-2016 | 9 RESISTOR 200 S% .25 FC TC=-400/+600 01121 £B201S
A11RY 0698-3152 | 8 4 | RESISTOR 3.48K 1% .1254 F TC=0+-100 24546 | C4-1/8-T0-3481-F
A1IR10 0683-4315 | 6 RESISTOR 430 S% .25 FC TC=-400/+600 01121 CB4315
A11IRN® 0698-3136 | 8 RESISTOR 17.8K 1% .125W F TC=0+-100 24546 | C4-1/8-T0-1782-F
A1IRUI® 0698-3157 | 3 RESISTOR 19.6K 1% .125W F TC=0+-100 24546 | C4-1/8-T0-1962-F
' AliRN® 0757-0199 3 RESISTOR 21.5K 1% .125W F TC=0+-100 24546 | c4-1/8-T0-2152-F
‘ AIRNY 0757-0447 4 RESISTOR 16.2K 1% .1254 F TC:=0+-100 24546 | ca-1/8-70-1622-F
| A11RI2 0698-3152 | 8 RESISTOR 3.48K 1% .125W F TC=0+-100 24546 | Ca4-1/8-70-3481-F
A11RI3 0683-1015 7 2 | RESISTOR 100 $% .25W FC TC=-400/+500 01121 cB1015
A11R14 0698-3163 1 9 RESISTOR 3.83K 1% .125W F [C=0+-100 24546 | C4-1/8-T0-3831-F
A1IR1S 0683-1025 | 9 s | RESISTOR 1K % .25 FC TC=-400/+600 01121 €B1025
A11R16 0683-1055 | S 2 | RESISTOR 1 5% .25W FC TC=-800/+900 01121 CB10SS
AVIR17 2100-2705 2 4 | RESISTOR-TRMR 1K 10% C SIDE-ADJ 17-TRN 32997 | 3009P-1-102
A11R18 2100-2705 | 2 RESISTOR-TRMR 1K 10% C SIDE-ADJ 17-TRN 32997 | 3009P-1-102
A1IR19 0683-1035 1 1 RESISTOR 10K S% .25 FC TC=-400/+700 01121 CB1035
A11R20 2100-2503 | 8 2 | RESISTOR-TRMR 20K 10% € SIDE-ADJ 17-TRN 32997 | 3008P-1-203
A11R21 2100-2503 | 8 RESISTOR-TRMR 20K 10% C SIDE-ADJ 17-TRN 32997 | 3008P-1-203
AV1R22 0683-1025 8 RESISTOR 1K 5% .2S5W FC TC=-400/+600 01121 €B1025
A11R23 0683-1055 s RESISTOR 1M 5% .25W FC TC=-800/+9G0 01121 €B105S
A11R24 2100-2705 2 RESISTOR-TRMR 1K 10% € SIDE-ADJ 17-TRN 32997 | 3009P-1-102
A11R25 0683-1015 7 RESISTOR 100 $% .25W FC TC=-400/+500 01121 CB101S
A11R26 2100-2705 | 2 RESISTOR-TRMR 1K 10X C SIDE-ADJ 17-TRN 32997 | 3009P-1-102
A11R27 0698-3152 8 RESISTOR 3.48K 1%..125W F TC=0+-100 24546 | ca-1/8-10-3481-F
A11R28% 0698-3136 | 8 RESISTOR 17.8K 1% .1254 F TC=0+-100 24546 | C4-1/8-T0-1782-F
A11R28% 0698-3157 3 RESISTOR 19.6K 1% .125W F TC=0+-100 24546 | C4-1/8-T0-1962-F
Al1R28% 0757-0199 3 RESISTOR 21.5K 1% .125U F TC=0+-100 24546 | C4-1/8-T0-2152-F
A11R28% 0757-0447 4 RESISTOR 16.2K 1% .125W F TC=0+-100 24546 | C4-1/8-T0-1622-F
A11R29 0698-3163 ) RESISTOR 3.83K 1% .125W F TC=0+-100 24546 | ca-1/8-70-3831-F
- A11R30 0698-3152 8 RESISTOR 3.48K 1% .125W F TC=0+-100 24546 | C4-1/8-70-3481-F
4 A11R31 0683-4315 6 RESISTOR 430 S% .25W FC TC=-400/+600 01121 CB4315
| A11R32 0757-0438 3 RESISTOR S.11K 1% .125 F TC=0+-100 24546 | C4-1/8-T0-S111-F
ATIR33 0698-3136 8 RESISTOR 17.8K 1% .125W F TC=0+-100 24546 | C4-1/8-T0-1782-F
s A11R33% 0698-3136 8 RESISTOR 17.8K 1% .1254 F 7C=0+-100 24546 | C4-1/8-TO-1782-F
AT1R3Z® 0698-3157 3 RESISTOR 19.6K 1% .125W F TC=0+-100 24546 | c4-1/8-T0-1962-F
, : A11R33 0757-0199 3 RESISTOR 21.5K 1% .125U F TC=0+-100 24546 | C4-1/8-70-2152-F
- A11R33* 0757-0447 4 RESISTOR 16.2K 1% .125W F TC=0+-100 24546 | C4-1/8-T0-1622-F
g ~ ANIR34 0683-2015 | 9 RESISTOR 200 S% .25W FC TC=-400/+600 01121 €B2015
‘ A11R35 0698-3153 | 9 RESTISTOR 3.83K 1% ,1254 F TC=0+-100 24546 | C4-1/8-T0-3831-F
3 A11R36 0683-6215 | 9 RESISTOR 620 S% .25W FC TC=-400/+600 01121 cB6215
;: A11R37 0683-4315 | 6 RESISTOR 430 S% .25W FC TC=-400/+600 01121 €B4315
A11R38 0683-2015 9 RESISTOR 200 S% .25W FC TC:=-400/+600 61121 €B201S
:::szg 0683-6215 9 RESIS;gR eég SX .25 FC TC=-400/+600 01121 cB621S
NOT ASSIGN
:}:g:; 0757-0924 2 1 RESISTOR tK 2% .125W F TC=0+-100 24546 C4-1/8-T0-1001-G
ARaz 0683-1525 4 RESISTOR 1.5K 5% .25W FC TC=-400/+700 01124 cB1$25
0683-1525 4 RESISTOR 1.5K S% .25 FC TC=-400/+700 01121 CB1525
:}::ﬁg 0757-0421 4 2 | RESISTOR 825 1% .125W F TC=0+-100 24546 | C4-1/8-T0-825R-F
a11Ras 2283~104S 3 1 RESISTOR 100K S% .25k FC TC=-400/+800 ot121 CB104S
A11R4e 0723-1025 9 RESISTOR 1K S% .25 FC TC=-400/+600 01121 €B102S
Al1Rds -0421 4 RESISTOR 825 1% .125W F TC=0+-100 24546 | C4-1/8-T0-825R-F
0683-1025 9 RESISTOR 1K S% .25W FC TC=-400/+600 01121 €81025
o) iRa 1810-0055 | 5 1 | NETWORK-RES 9-SIP10.0K OHM X 8 28480 | 1810-0055
AtIRST 0633-1025 S RESISTOR 1K 5% .25W FC TC=-400/+600 01121 cB102S
AliRe? % 3-2055 7 2 | RESISTOR 2t S% .25W FC 1C=-900/+1100 01121 82055
A11RSS* 0683-2055 7 RESISTOR 21 S% .25 FC TC=-900/+1100 01121 €B2055
Al1Res® 0633-1225 1 1 RESISTOR 1.2K §% .25W FC TC=-400/+700 01121 c81225
A11RS3* 0883-\525 4 3 | RESISTOR 1.5K 5% .25W FC TC=-400/+700 01121 €B1525
A1TRS3* 3-1625 s 1 RESISTOR 1.6K S% .254 FC TC=-400/+700 01121 CB1625
0683-1825 7 1 RESISTOR 1.8K 5% .25W FC TC=-400/+700 01121 €B1825
A11TP
Al1TR2 gggo~0124 3 6 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND | 28480 0360-0124
A11TP3 o 0-0124 3 CONNECTOR-SGL. CONT PIN .04-IN-BSC-SZ RND | 28480 0360-0124
A11TP4 0320-0124 3 CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND | 28480 | 0360-0124
A11TPS 0 0-0124 3 CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND | 28480 0360-0124
360-0124 3 CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND | 28480 0360-0124
A11TP8
0360-0124 3 CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND | 28480 0360-0124
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Model 53288
Replaceable Parts

Table 6-8. Replaceable Parts (continued)

Reference HP Part |C S Mfr
; t D rt Number
Designation Number {D Qty escription Code Mfr Pa
At1U1 1826-0059 2 2 IC OP AMP GP T0-99 PKG 01295 LM201AL
A11U2 1820-0693 8 1 IC FF TTL S D-TYPE POS-EBGE-TRIG 01295 SN74S74N
A11U3 1826-0161 7 2 IC OP AMP GP QUAD 14-DIP-P PKG 04713 MLM324P
At1U4 1826-0059 2 IC OP AMP GP T0-99 PKG 01295 L{M2014AL
A11US 1820-3475 0 { IC SCHMITT-TRIG TTL LS NAND QUAD 2-INP 28480 1820-3475
A11U6 1826-0161 7 IC OP AMP GP QUAD 14-DIP-P PKG 04713 nMLM324P
A11U7 1820-0976 [ 4 IC SHF-RGTR CMOS D-TYPE SERIAL-IN 3LS85 CD4015BE
At1U8 1820-1265 2 6 |- IC MULTR CMOS 04713 MC145278BCP
AliUs 1820-1265 2 IC MULTR CMOS 04713 MC14527BCP
A11U10 1820-1265 2 IC MULTR CMOS 04713 MC145278CP
AT1UM1 NOT ASSIGNED
Al1U12 1820-1265 2 IC MULTR CHOS 04713 MC145278CP
A11U13 1820-126% 2 IC MULTR CMOS 04713 MC145278CP
At1U14 1820-1265 2 IC MULTR CMOS 04713 MC14527BCP
A11U1S 1820-0976 0 IC SHF-RGTR CMOS D-TYPE SERIAL-IN 3L58% CD40158E
A11U16 1820-0976 0 IC SHF-RGTR CMOS D-TYPE SERIAL-IN 3L585 CD4015SBE
AU 7-
A11U76 NOT ASSIGNED
AT1U77 1820-0976 0 IC SHF-RGTR CMOS D-TYPE SERIAL-IN 3LS85 C04015BE
See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-8. Replaceable Parts (continued)

Model 5328B
Replaceable Parts

S Reference HP Part |C . Mir
Designation Number |D|QtY Description Code Mfr Part Number
At2 05328-60041] 6 1 BD AY-AMPLIFIER 28480 05328-60041
A12C1 0160-3879 7 17 CAPACITOR-FXD .01UF +-20% 106VDC CER 28480 0160-3879
A12C2 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A12C3 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-387¢
A12C4 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A12CS 0160-3879 7 CAPACITOR-FXD ,01UF +-20% 100VDC CER 28480 0160-3879
At12C6 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A12C7 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A12C8 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A12C9 0160-3879 7 CAPACITOR-FXD .G1UF +-20% 100VDC CER 28480 0160-3879
A12C10 0160-0128 3 2 CAPACITOR-FXD 2.2UF +-20% S0VDC CER 28480 0160-0128
Al12C11 0160-0128 3 CAPACITOR-FXD 2.2UF +-20% SOVDC CER 28480 0160-0128
At2C12 0180-0428 8 S CAPACITOR-FXD 68UF+-20% 6VDC TA 28480 0180-0428
A12C13 0180-0428 8 CAPACITOR-FXD 68UF+-20% 6VDC TA 28480 0180-0428
A12C14 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A12C15 0160-0576 S 2 CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 0160-0576
A12C16 0160-0576 S CARPACITOR-FXD .1UF +-20% SOVDC CER 28480 0160-0576
A12C17 0180-0415 3 2 CAPACITOR-FXD 10UF+-20% 25VDC TA 28480 0180-041S
A12C18 01606-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A12C18 0180-0415 3 CAPACITOR-FXD 10UF+-20% 25VDC TA 28480 0180-0415
A32C20 0180-0428 8 CAPACITOR-FXD 68UF+-20% 6VDC TA 28480 0180-0428
At12C21 0180-0428 8 CAPACITOR-FXD 68UF+-20% 6VDC TA 28480 0180-0428
A12C22 0160-4423 9 4 CAPACITOR-FXD 470PF +-20% S00VDC CER 51642 200-S00-X7R-4711
A12C23 0160-4423 9 CAPACITOR-FXD 470PF +-20% S00VDC CER 51642 200-500-X7R-471M
A12C24 0160-4423 9 CAPACITOR-FXD 470PF +-20% S00VDC CER 51642 200-500-X7R-4711
A12C25 0160-4423 g CAPACITOR-FXD 470PF +-20% S00VDC CER 51642 206-500-X7R-471M1
ar12c26* 01506-0058 8 2 CAPACITOR-FXD 3.3PF +-.2SPF S00VDC CER 28480 0150-0059
A12C26% 0160-2242 & 1 CAPACITOR-FXD 2.4PF +-,25PF S00VDC CER 28480 0160-2242
A12026% 0160-2244 8 1 CAPACITOR-FXD 3PF +-.2SPF S00VDC CER ‘28480 0160-2244
A12C26% 0160-2249 3 1 CAPACITOR-FXD 4.7PF +-, 25PF S00VDC CER 28480 0160-224¢9
ar2c26* 0160-225% 1 2 CAPACITOR-FXD 8.2PF +-.25PF S00VDC CER 28480 0160-2255
A12C27 NOT ASSIGNED
A12C28 NOT ASSIGNED
A12c29* 01506-0059 8 CAPACITOR-FXD 3.3PF +-,25PF S00VDC CER 28480 0150-0059
A12C29% 0160-2246 0 1 CAPACITOR-FXD 3.6PF +-,25PF S00VDC CER 28480 0160-2246
A12029% 0160-2247 1 1 CAPACITOR-FXD 3.9PF +-.25PF S00VDC CER 28480 0160-2247
A12C29% 0160-2252 8 1 CAPACITOR-FXD 6.2PF +-.25PF S00VDC CER 28480 0160-2252
A12029% 0160-2255 1 CAPACITOR-FXD 8.2PF +-.25PF 500vDC CER 28480 0160-2255
A12C30 0160-4424 [} 2 CAPACITOR-FXD .047UF +-20% SO0VDC CER 51642 400-500-X7R-473N
A12C31 0160-4424 0 CAPACITOR-FXD .047UF +-20% S00VDC CER 51642 400-500-X7R-473M
A12C32 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A12C33 NOT ASSIGNED
A12C34 04180-0428 8 CAPACITOR-FXD 68UF+-20% 6VDC TA 28480 0180-0428
A12C35 NOT ASSIGNED
A12C36 NOT ASSIGNED
A12C37 0160-3878 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A12C38 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A12C39 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A12C40 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A12C41 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A12CRY 1802-3082 ] 3 DIODE-ZNR 4.64v SX D0-3S PD=.4U 28480 1902-3082
A12CR2 1901-0040 t 10 DIODE-SWITCHING 30V SOMA 2NS DO-3% 28480 1901-0040
A12CR3 1901 -0040 ] DIODE -SWITCHING 30V SOMA 2NS DO-35 28480 1901-0040
A12CR4 1801-0040 1 DIODE-SWITCHING 30V SOMA 2NS D0-3S 28480 1901-0040
A12CRS 1901-0376 6 4 DIODE-GEN PRP 35V S0MA DO-3S 28480 19010378
A12CR6 1901-0376 6 DIODE-GEN PRP 35SV S0MA DO-35 28480 1901-0376
A12CR7 1902-3048 7 2 DIODE-ZNR 3.48V 5% D0-35 PD=.4U 28480 1902-3048
A12CR8 1901-0376 6 DIODE-GEN PRP 35V S0ftA DO-3S 28480 1901-0376
A12CRS 1802-3048 7 DIODE-ZNR 3.48V 5% 00-35 PD=.4U 28480 1802-3048
A12CR10 1901-0376 6 DIODE-GEN PRP 35V S0MA DO-35 28480 1901-0376
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: Model 5328B
i Replaceable Parts

Table 6-8. Replaceable Parts (continued)

b Reference HP Part |C . Mfr
: ; t Descriptio Numbe
! Designation | Number |D| QY ption Code Mir Part ber
E
1
li i
l‘] A12CR11 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-35 28480 1901-0040
- AT2CR12 1901-0040 1 DIODE-SWITCHING 30V S0MA 2NS 00-~3S 28480 1901-0040
. A12CR13 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-3% 28480 1901-0040
. A12CR14 1901-0040 1 DIODE-SUITCHING 30V SOMA 2NS 00-35 28480 1801-0040
] } A12CR1S 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-35 28480 1901-0040
4 ‘ .
i A12CR16 1801-0040 1 DIODE-SWITCHING 30V S0MA 2NS DO-3S 28480 1801-0040
it A12CR17 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-35 28480 1901-0040
I A12CR18 1902-3082 9 DIODE-ZNR 4.64V 5% D0-35 PD=.4u 28480 1902-3082
i A12CR19 1902-3082 9 DIODE-ZNR 4.64V 5% D0-3% PO=.44 28480 1902-3082
“[ ) Al21 1200-0548 8 1 SOCKET-IC 14-CONT DIP DIP-SLDR 28480 1200-0%548
i" A12K1 04906-0642 S 1 RELAY-REED 2C SO0MA 28VDC SVDC-COIL 3VA 28480 0490-0642
i At2K2 0490-1175 | 1 7 | RELAY-REED 1A S00MA 100VDC SVDC-COIL 28480 | 0490-1175
i, A12K3 0490-1183 1 3 RELAY-REED 1B S00MA 100VDC SVDC-COIL 28480 0490-1183
! A12K4 0490-1175 1 RELAY-REED 1A S00MA 100VDC SVDC-COIL 28480 0480-1175
T A12K4 05328-80041 ] 8 1 RELAY-SHIELDED 28480 05328-80041
: A12KS 0490-1183 1 RELAY-REED 1B SO0MA 100VDC SVDC-COIL 28480 0490-1183
' A12K6 0490-117% 1 RELAY-REED tA SO0MA 100VDC SVDC-COIL 28480 0490-1175
A A12K7 0490-1175 1 RELAY-REED 1A SOOMA 100VDC SVDC-COIL 28480 0490-1175
A12K8 0490-1175 | 1 RELAY-REED 1A SOOMA 100VDC SVDC-COIL 28480 | 0490-1175
A12KS 0490-117% 1 RELAY-REED 1A $00MA 100VDC SVDC-COIL 28480 0490-1175
: A12K10 0490-117% 1 RELAY-REED 1A S00MA 100VDC SVDC-COIL 28480 0480-1175
i i a12K11 0490-1183 {1 RELAY-REED 18 S00MA 100VDC SVDC-COIL 28480 | 0490-1183
: At2L1 9100-2288 3 2 INDUCTOR RF-CH-MLD 1MH 10% .105DX.26LG 28480 9100-2288
A12L2 9100-2288 3 INDUCTOR RF-CH-MLD 1MH 10% .10SDX.26LG 28480 8100-2288
= A12L3 9140-6178 0 2 INDUCTOR RF-CH-MLD 12UH 10% . 166DX.38SLG 28480. 8140-0178
3 A12L.4 9140-0178 0 INDUCTOR RF-CH-MLD 12UH 10% . 166DX.385LG 28480 9140-0178
;3; A12HP1 4040-0748 3 1 EXTR-PC BD BLK POLYC .062-8D-THKNS 28480 4040-0748
il\ A12MP2 1480-0116 8 1 PIN-GRV .9062-IN-DIA .25-IN-LG STL 28480 1480-0116 @
I
b Al2Q1 1854-0071 7 2 TRANSISTOR NPN SI PD=300Md FT=200tHZ 28480 1854-0071 2
I A12Q2 1854-0071 7 TRANSISTOR NPN SI PD=300MJ FT=200MHZ 28480 1854-0071
! A12Q3 1855-0213 1 2 TRANSISTOR-JFET DUAL N-CHAN D-MODE T0-78 28480 1855-0213
]‘ A12Q4 1855-0213 1 TRANSISTOR-JFET DUAL N-CHAN D-MODE T0-78 28480 1855-0213
!‘ A12R1 0898-7260 7 2 RESISTOR 10K 1% .0SW F 7C=0+-100 24546 C3-1/8-70-1002-F
l'f A12R2 0698-7260 7 RESISTOR 10K 1% .0SW F TC=0+-100 24546 C3-1/8-T0-1002-F
i A12R3 1810-0080 ] 1 NETWORK-RES 8-SIPS00.0 OHM X 7 28480 1810-0080
. A12R4 0683-392% 2 2 RESISTOR 3.9K 5% .25W FC TC=-400/+700 01121 CB3925
i A12RS 0698-7252 7 2 RESISTOR 4.64K 1% .0SW F TC=0+-100 24546 C3-1/8-T0-4641-F
|
| A12R6 0683-3925 2 RESISTOR 3.9K 5% .25W FC TC=-400/+700 01121 €B3925
A12R7 0757-0188 3 1 RESISTOR 21.5K 1% .1250 F TC=0+-100 24548 C4-1/8-T0-2152-F
A12R8 0698-7252 7 RESISTOR 4.64K 1% .0SW F TC=0+-100 24546 C3-1/8-70-4641-F
; : © AI2R9 0683-8215 3 2 RESISTOR 820 S% .254 FC TC=-400/+600 01121 CcB821S
i A12R10 0683-8215 3 RESISTOR 820 S% .25 FC TC=-400/+600 01121 CB821%
A12R11 0698-7238 7 2 RESISTOR 1K 1% .0SW F TC=0+-100 24546 C3-1/8-T0-1001-F
ﬁ‘ A12R12 0683-1025 9 1 RESISTOR 1K 5% .25W FC TC=-400/+600 o121 €B102S
e A12R13 0698-7236 7 RESISTOR 1K 1% .0SW F TC=0+-100 245486 C3-1/8-T0-1001-F
b A12R14 0683-1035 | 1 4 | RESISTOR 10K §% .25W FC TC=-400/+700 01121 cB1035
A12R1S 0683-103% 1 RESISTOR 10K S% .26W FC TC=-400/+700 01121 €B103S
! A12R16 0683-5115 6 4 RESISTOR $10 S% .25W FC 7C=-400/+600 01121 85115
. A12R17 0683-5115 | 6 RESISTOR 510 S% .25W FC TC=-400/+600 01121 €B5115
' A12R18 0683-2218 t 2 RESISTOR 220 S% .25W FC TC=-400/+600 01121 cB221%
A12R19 0683-221% 1 RESISTOR 220 S% .25W FC TC=-400/+600 01121 €B221%
L A12R20 0683-1005 S 2 RESISTOR 10 S% .25U FC TC=-400/+500 o121 CB100S
i!; A12R21 0683-1005 Y RESISTOR 10 S% .25W FC TC=-400/+500 o2 €a100%
i A12R22 0683-202% 1 1 RESISTOR 2K S% .25W FC TC=-400/+700 o121 €B2025
A12R23 0683-103% 1 RESISTOR 10K S% .25W FC TC=-400/+700 01121 €B103S
| A12R24 0683-2225 3 1 RESISTOR 2.2K S% .25W FC TC=-400/+700 oti21 cB222%
i A12R2S 0683-103% 1 RESISTOR 10K S% .25W FC TC=-400/+700 01121 81035
. A12R26 2100-2632 4 2 RESISTOR-TRMR 100 10% C SIDE-ADJ 1-TRN 30983 ETS0X101
! A12R27 0698-7229 8 2 RESISTOR 511 1% .0SW F TC=0+-100 24546 €3-1/8-TO-511R-F
P A12R28 2100-2632 4 RESISTOR-TRMR 100 10X C SIDE-ADJ 1-TRN 30983 ETS0X101
[ A12R29 0698-7230 1 4 RESISTOR $62 1% .05W F YC=0+-100 24546 C3-1/8-TO-562R-F
i A12R30 0698-7230 1 RESISTOR 562 1% .0SW F TC=0+-100 24546 | €3-1/8-TD-562R-F
i d
)
il See introduction to this section for ordering information
‘} . *Indicates factory selected value
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Table 6-8. Replaceable Parts (continued)

Model 5328B
Replaceable Parts

Reference HP Part |C s Mfr

Designation Number |D Qty Description Code Mfr Part Number
AT12R31 0698-7229 8 RESISTOR S1t1 1% .05W F TC=0+-100 24546 C3-1/8-T0-S11R-F
A12R32 0698-7230 1 RESISTOR 562 1% .05W F TC=0+-100 24546 ¢3-1/8-T0-562R-F
A12R33 0683-5115 13 RESISTOR S10 S% .25W FC TC=-400/+600 01121 CB5115
A12R34 0698-7188 ] 2 RESISTOR 10 1% .0SU F TC=0+-100 24546 C3-1/8-TO-10R-F
A12R3S 0698-7230 1 RESISTOR 562 1% .0SW F TC=0+-100 24546 C3-1/8-T0-562R-F
A12R36 0698-7188 8 RESISTOR 10 1% .0SW F TC=0+-100 24546 C3-1/8-T0-10R-F
A12R37 0683-1055 51 4 RESISTOR 1M S% .25U FC TC=-800/+900 01121 €B10SS
A12R38 0683-1055 S RESISTOR 1M S% .25W FC TC=-800/+900 01121 CB105SS
A12R39 0683-1055 S RESISTOR 1M SX .25W FC TC=-800/+900 01121 CB10SS
A12R40 0683-5115 6 RESISTOR $10 S% .25W FC TC=-400/+600 o121 CBS115
A12R41 0683-1055 5 RESISTOR 1M S% .25W FC TC=-800/+300 01124 CB10SS
A12R42 0698-6400 S 2 RESISTOR 900K 1X .25W F TC=0+-100 19701 MFS2C1/4-T0-9003-F
A12R43 0757-0465 6 2 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
A12R44 0757-0465 3] RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-70-3003-F
A12RA5 0698-6400 S RESISTOR 900K 1% .25W F TC=0+-100 19701 MFS2C1/4-T3-9003-F
A12R46 0757-1000 7 2 RESISTOR St.1 tX .SW F TC=0+-100 28480 0757-1000
A12R4A7 0757-1000 7 RESISTOR St.1 1% .54 F TC=0+-100 28480 0757-1000
A12R48 0757-0931 1 2 RESISTOR 2K 2% .1254 F TC=0+-100 24546 C4-1/8-T0-2001-G
A12RA9 0757-0900 4 2 RESISTOR 100 2% .1254 F TC=0+-100 24546 C4-1/8-T0-101~G
A12RS0 0757-0931 1 RESISTOR 2K 2% .125W F TC=0+-100 24546 C4-1/8-T0-2001-G
A12RS1 0757-0900 4 RESISTOR 100 2% .125W F TC=0+-100 24546 C4-1/8-T0-101-G
A12RS2 0698-5218 1 2 RESISTOR 30K .5% .1254 F TC=0+-100 24546 C4-1/8-70-3002-D
A12RS3* 0683-1015 7 2 RESISTOR 100 5% .25W FC TC=-400/+500 01121 €B1015S
A12R54 NOT ASSIGNED
A12R5S NOT ASSIGNED
A12RS6 0698-5218 ] RESISTOR 30K .S% .1254 F TC=0+-100 24546 C4-1/8-T0-3002-D
A12RST* 0683-1015 7 RESISTOR 160 S% .25W FC TC=-400/+500 o2t cB8101S
A12R58 0757-0279 0 1 RESISTOR 3.16K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3161-F
At2U1 1820-0577 7 2 IC INV TTL HEX 1-INP 01295 SN7416N
At2u2 1820-0805 4 1 IC GATE ECL EXCL-OR/NOR TPL 2-INP 04713 MC10107P
A12U3 1820-0577 7 IC INV TTL HEX 1-INP 01295 SN7416N
Al12U4 1826-0426 7 1 IC COMPARATOR HS DUAL 16-DIP-C PKG 34335 AMEBTADL
A12u1 05328-60111 | 1 2 CBL AY-RF A & B IN 28480 05328-60111
At2W2 05328-601111 1 CBL. AY-RF A & B8 IN 28480 05328-60111

~www.valuetronics.com

See introduction to this section for ordering information
*Indicates factory selected value
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Model 53288
Replaceable Parts

Table 6-8. Replaceable Parts (continued)

Reference

HP Part |C . Mir
; ; t Description fr Part Number
Designation Number D Qty p Code M
Al4 05328-60010] 9 1 BD AY-MULTIPLIER 28480 05328-60010
A14Ct 0160-3878 6 8 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
A14C2 0170-0066 9 1 CAPACITOR-FXD .027UF +-10¥% 200VDC POLYE 28480 0170-0066
A14C3 0160-0161 4 1 CAPACITOR-FXD .C1UF +-10% 200VDC POLYE 28480 0160-0161
A14C4 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
A14CS 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
A14C6 0180-1714 7 1 CAPACITOR-FXD 330UF+-10X% 6VDC TA 56289 1500337X800652
A14C7 0160-4084 8 4 CAPACITOR-FXD .1UF +-20% SOVDC CER 28480 0160-4084
A14C8 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
A14C9 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
A14C10 0180-0210 6 7 CAPACITOR-FXD 3.3UF+-20% 15vDC TA 56289 1500335X0015A2
A14C11 0180-0210 [ CAPACITOR-FXD 3.3UF+-20% 15VDC TA 56289 1500335X0015A2
A14C12 0160-2055 9 4 CAPACITOR-FXD .0O1UF +80-20% 100VvDC CER 28480 0160-2055
A14C13 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A14C14 0180-0210 6 CAPACITOR-FXD 3.3UF+-20% 1SVDC TA 56289 1500335X0015A2
A14C1S 0180-0210 6 CAPACITOR-FXD 3.3UF+-20% 15vDC TA 56289 1500335X0015A2
A14C16 0160-205S 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A14C17 0160-2055 k] CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A14C18 0121-0437 S 2 CAPACITOR-V TRMR-CER 10-60PF 250V PL-MTG 28480 0121-0437
A14C19* 0140-0191 8 1 CAPACITOR-FXD S6PF +-SX 300VDC MICA 72136 DM15E560J0300WV1ICR
A14C20 0160-4084 8 CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 0160-4084
At4ac21 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 160VDC CER 28480 0160-3878
A14C22 0140-0149 6 1 CAPACITOR-FXD 470PF +-5X% 300VDC MICA 72136 DM15F471J0300WV1ICR
A14C23 0121-0437 S CAPACITOR-V TRMR-CER 10-60PF 250V PC-MTG 28480 0121-0437
A14C24 0180-0210 6 CAPACITOR-FXD 3.3UF+-20% 15VDC TA 56289 150D335X0015A2
A14C2S NOT ASSIGNED .
A14C26 0180-0210 6 CAPACITOR-FXD 3.3UF+-20% 1SVDC TA 56283 150D335X001542
A14C27 0140-0192 9 1 CAPACITOR-FXD 68PF +-5% 300VDC MICA 72136 DM1SE680I0300UWVICR
A14C28 NOT ASSIGNED
A14C29 0180-0210 6 CAPACITOR-FXD 3.3UF+-20% 1SVDC TA 56289 150D335X0015A2
A14C30 0160-4084 8 CAPACITOR-FXD .1UF +-20X SOVOC CER 28480 0160-4084
A14C31 NOT ASSIGNED
A14C32 0160-4084 8 CAPACITOR-FXD .1UF +-20X SOVDC CER 28480 0160-4084
A14CR1 0122-0299 9 1 DIODE-VVC 82PF SX C2/C20-MIN=2 BVR=20V 28480 0122-0299
A14CR2 =~ 0122-00%5 7 1 DICDE-VYVC 1S50PF 10% DG-14 Q=1750-MIN 28480 0122-001S
A14CR3 1902-12893 0 1 DIODE-ZNR 10V 10X DO-7 PD=.4l 28480 1802-1293
At4L1 8100-2204 3 1 INDUCTOR RF-CH-MLD 60NH 10% .095DX.25LG 28480 9100-2204
Al14L2% 9100-2259 8 1 INDUCTOR RF-CH-MLD 1.SUH 10% .105DX.26LG 28480 9100-2259
A1411P1 4040-0752 9 1 EXTR-PC BD YEL POLYC .062-BD-THKNS 28480 4040-0752
A14MP2 1480-0116 8 1 PIN-GRV .862-IN-DIA .25-IN-LG STL 28480 1480-0116
A14Q1 1854-0092 2 2 TRANSISTOR NPN SI PD=200Md FT=600MHZ 28480 1854-0092
A14Q2 1854-0092 2 TRANSISTOR NPN SI PD=200MW FT=600MHZ 28480 1854-0092
A14Q3 1853-0016 8 1 TRANSISTOR PNP ST T0-92 PD=300MW 28480 1853-0016
Ai14Q4 1854-0071 7 1 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071
A14R1 NOT ASSIGNED
A14R2 NOT ASSIGNED
A14R3 0683-1025 9 4q RESISTOR 1K S%X .2SW FC TC=-400/+600 01121 £B81025
Al14R4 0683-1025 g RESISTOR 1K S% .25W FC TC=-400/+600 01121 cB102%S
A14RS 0683-1025 9 RESISTOR 1K 5% .25W FC TC=-400/+600 01121 CB102S
A14R6 0683-102% 9 RESISTOR 1K 5% .25W FC TC=-400/+600 01121 CB102S
A14R7 0683-5135 ¢ 2 RESISTOR 51K 5% .25 FC TC=-400/+800 01121 CB513%
A14R8 0683-0475 1 1 RESISTOR 4.7 S% .25W FC TC=-400/+500 01121 CB47GS
A14R9 0683-6815 S 1 RESISTOR 680 S% .25W FC TC=-400/+600 01121 CB681S
A14R10 0683-3915 0 1 RESISTOR 380 SX .2SW FC 1C=-400/+600 01121 CB391%
At14R11 0683-8225 S 2 RESISTOR 8.2K 5% .2S4W FC TC=-400/+700 011214 €B88225
At14R12 0683-5115 6 3 RESISTOR 510 S% .25 FC TC=-400/+600 01121 €BS118
A14R13 0683-2715 6 1 RESISTOR 270 SX .25W FC TC=-400/+600 01121 c8271%
A14R14 0683-3335 8 1 RESISTOR 33K SX .25 FC TC=-400/+800 01121 €B3335
A14R1S 0683-5125 8 1 RESISTOR 5.1K S%X .2S4W FC TC=-400/+700 01121 €Bs5128
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Table 6-8. Replaceable Parts (continued)

Model 53288
Replaceable Parts

Reference HP Part |C C Mfr

: ; t on Mfr Part Number

Designation | Number |D Qty Descripti Code
A14R16 0683-5115 € RESISTOR S10 S% .25W FC TC=-400/+600 01121 CBS11S
A14R17 0683-393S 4 1 RESISTOR 39K S% .25 FC YC=-400/+800 01121 B3935
A14R18 0683-5115 (5} RESISTOR S10 S% .25W FC TC=-400/+600 ot121 €Bs11s
A14R19 0683-513S 0 RESISTOR S1K S% .2SW FC YC=-400/+800 01121 cBS5135
A14R20 0683-2745 2 1 RESISTOR 270K S% .26W FC TC=-800/+300 o121 CB274S
Al14R21 0683-1045 3 2 RESISTOR 100K 5% .25W FC TC=-400/+800 01121 cB104S
A14R22 0683-1045 3 RESISTOR 100K S% .25W FC TC=-400/+800 0t121 CB104S
A14R23 0683-1135 2 2 RESISTOR 11K S% .25 FC TC=-400/+800 01121 CB1135
A14R24-
A14R27 NOT ASSIGNED
A14R28 2100-2522 1 1 RESISTOR-TRMR 10K 10% C SIDE-ADJ 1-TRN 30983 ETS0X103
A14R29 0683-8225 S RESISTOR 8.2K S% .2SW FC TC=-400/+700 01121 C€B8225
A14R30 0683-272%5 8 1 RESISTOR 2.7K 5% .25W FC TC=-400/+700 on21 €B2725
A14R31 0683-1135 2 RESISTOR 11K S% .25W FC TC=-400/+800 01121 CB113S
A14R32 0683-474% 6 1 RESISTOR 470K S% .25W FC TC=-800/+900 01121 CB474S
A14R33 0683-153% [ 1 RESISTOR 15K S% .254 FC TC=-400/+800 01121 C€B153S
A14R34 1810-0080 6 1 NETWORK-RES 8-SIPS00.0 OHM X 7 28480 1810-0080
A14TP1 0360-0124 3 8 CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 28480 0360-0124
A14TP2 0360-0124 3 CONNECTOR-SEL CONT PIN .04-IN-BSC-SZ RND 28480 0360-0124
A14TP3 0360-0t24 3 CONNECTOR-SGL. CONT PIN .04-IN-BSC-SZ RND 28480 0360-0124
A14TP4 0360-0124 3 CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 28480 0360-0124
A14TPS 0360-0124 3 CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 28480 0360-0124
A14TP6 0360-0124 3 CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 28480 0360-0124
A14TP? 0360-0124 3 CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 28480 0360-0124
A14TP8 0360-0124 3 CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 28480 0360-0124
A14U 1820-1383 S 1 IC CNTR ECL BCD POS-EDGE-TRIG 04713 MC10138L
A14U2 1820-0810 1 1 IC RCVR ECL LINE RCVR TPL 2-INP 04713 MC10116P
A14U3 1820-1119 S 1 IC GSC ECL 04713 MC1648L
At4u4 1820-0630 3 1 IC MISC TTL 04713 MC4044P
A14US 1820-0054 ) 1 IC GATE TTL NAND QUAD 2-INP 01295 SN7400N
A14U8 1820-0493 6 2 IC OP AMP GP 8-DIP-P PKG 27014 LM307N
Al4U7 1820-0483 6 1C OP AMP GP 8-DIP-P PKG 27014 LM307N
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Model 5328B
Replaceable Parts

Table 6-8. Replaceable Parts (continued)

Reference HP Part |C - Mir

Designation Number D Qty Description Code Mfr Part Number
A9 05328-600211 2 1 BD AY-SWITCH 28480 05328-60021
A19C1 0180-0106 9 1 CAPACITOR-FXD 60UF+-20% 6VDC TA 56289 1500606X000682
A19C2 0160-3879 7 6 CAPACITOR-FXD .0tUF +-20% 100VDC CER 28480 0160-3879
A19C3 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A19C4 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A19CS 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A19C8 0160-3879 7 CAPACITOR-FXD .Q1UF +-20% 100VDC CER 28480 0160-3879
A19C7 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A19C8 0180-1746 S 2 CAPACITOR-FXD 1SUF+-10% 20VDC TA 56289 150D156X302082
A19C9 0180-1748 S CAPACITOR-FXD 1SUF+-10% 20VDC TA 56289 150D156X302082
A19CRt NOT ASSIGNED
A19CR2 1901-0040 1 14 DIODE-SWITCHING 30V SOMA 2NS DO-35 28480 1801-0040
A19CR3 1901-00490 1 DIODE-SWITCHING 30V SOMA 2NS DO-3S: 28480 1801-0040
A19CR4 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS DQ-3S ) 28480 1901-0040
A19CRS 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-3S 28480 1801-0040
A19CR6 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-3S 28480 1901-0040
A19CR7 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-3S 28480 1901-0040
A19CR8 1901-0040 1 DIODE-SWITCHING 30V SCMA 2NS DO-3S 28480 1801-0040
A19CRS 19G1-0040 1 DIODE-SWITCHING 30V SOMA 2NS D0-3S 28480 1901-0040
A19CR10 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-35 28480 1901-0040
A19CR1 1801-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-3S 28480 1901-0040
A19CR12 1901-0040 1 DIODE-SWITCHING 30V S0MA 2NS DO-35 28480 1901-0040
A19CR13 1901-0040 1 DICDE-SWITCHING 30V SOMA 2NS DO-3S 28480 1901 -0040
A19CR14 13801-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-35 28480 1801-0040
A19CR1S 1801-0040 1 DIODE-SWITCHING 30V S0MA 2NS DO-3S 28480 1801 -0040
A19DS1 1980-048S S 2 LED-LAMP LuM-INT=800UCD IF=30MA-MAX 28480 S082-4984 N
A19DS52 1880-0486 6 1 LED-LAMP LUM-INT=tMCD IF=20MA-MAX BVR=5V 28480 5082-4684 ‘}u
A18DS3 1890-0485 E) LED-LAMP LUM-INT=800UCD IF=30MA-MAX 28480 5082-4984 yﬁ
A19T1 1251-2034 3 1 CONNECTOR-PC EDGE 10-CONT/ROW 2-ROWS 28480 1251-2034
A1932 1250-1163 0 2 CONNECTOR-RF BNC FEM SGL-HOLE-RR $0-OHM 28480 1256-1163
A1933 1251-1626 2 1 CONNECTOR-PC EDGE 12-CONT/ROW 2-ROWS 28480 1251-1626
A18J4 1250-1163 0 CONNECTOR-RF BNC FEM SGL-HOLE-RR S0-OHM 28480 1250-1163
A19MP1Y 2190-0060 7 2 WASHER-LK INTL T 1/4 IN .256-IN-ID 28480 2180-0060
A19MP2 2190-0060 7 WASHER-LK INTL T 1/4 IN .256-IN-ID 28480 2190-0060
A18MP3 2950-0072 3 2 NUT-HEX-DBL -CHAM 1/4-32-THD .062-IN-THK 00000 ORDER BY DESCRIPTION
ATOMP4 2850-0072 3 NUT-HEX-DBL-CHAM 1/4-32-THD .062-IN-THK 00000 ORDER BY DESCRIPTION
A19R1 2100-3516 $ 2 RESISTOR-VAR W/SW 10K 20% LIN SPST-NO om2 WRS4G0S6S103M
A19R2 0683-103% 1 ] RESISTOR 10K S% .25W FC TC=-400/+700 01121 81635
A19R3 0683-2225 3 1 RESISTOR 2.2K 5% .25W FC TC=-400/+700 01121 £B2225
A19R4 0683-2025 1 3 RESISTOR 2K S% .25W FC TC=-400/+700 01121 €B262s
A19RS 0683-1035 1 RESISTOR 10K S%X .258 FC TC=-40G/+700 01121 CB103%S
A19R6 NOT ASSIGNED
A19R7 0683-1035 1 RESISTOR 10K S% .25W FC TC=-400/+700 o121 CB1035
At9R8 0683-1035 1 RESISTOR 10K SX .25 FC TC=-40G/+700 01121 cBi63s
A19RQ 0683-5115 6 1 RESISTOR S10 SX .25 FC TC=-406/+600 o2 €Bs5115
A1SR10 0683-103% 1 RESISTOR 10K S% .25 FC TC=-400/+700 01121 €B103%5
A19RH 0683-1035 1 RESISTOR 10K S% .25W FC TC=-400/+700 o121 €8103s
AI8R12 0683-3315 4 3 RESISTOR 330 S% .254W FC TC=-400/+600 01121 €B3315
AT9R13 0683-1035 1 RESISTOR 10K 5% .254W FC TC=-400/+700 ot121 C8103s
Al19R14 0683-1035 1 RESISTOR 10K 5% .25W FC TC=-400/+700 01121 CB1035
A1SR1S 0683-2025 1 RESISTOR 2K S% .25W FC TC=-400/+700 01121 CB202S
AI8R16 0683-1035 1 RESISTOR 10K S% .25 FC TC=-400/+700 01121 CB103S
A19R17 0683-1525 4 4 RESISTOR 1.5K 5% .25W FC TC=-460/+700 01121 CB152S
A18R18 0683-2715 6 2 RESISTOR 270 S% .25W FC TC=-400/+600 01121 cB2715
A19R19 0683-2715 6 RESISTOR 270 S% .25W FC TC=-400/+600 01121 CB271S
A19R20 0683-1525 4 RESISTOR 1.5K 5% .25W FC TC=-400/+700 o142t CB152S
AT19R21 0683-6815 S 2 RESISTOR 680 SX .25W FC TC=-400/+600 01121 CB681S
A19R22 0683-152% 4 RESISTOR 1.5K $% .25W FC TC=-400/+700 ot121 CB152S
A19R23 0683-3315 4 RESISTOR 330 5% .25W FC TC=-400/+600 01121 CcB3315
A19R24 0683-3315 4 RESISTOR 330 S% .25W FC TC=-400/+600 01121 CB3315
A19R2S 0683-2025 1 RESISTOR 2K S% .25W FC TC=-400/+700 o121 CB2625

See intreduction to this section for ordering inforimation
*Indicates factory selected value
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Model 5328B
Replaceable Parts

Table 6-8. Replaceable Parts (continued)

@ Reference HP Part |C Mfr
; ; t ipti Mfr Part Number
Designation Number |D| QY Description Code

A19R26 0683-1525 4 RESISTOR 1.5K S% .25W FC TC=-400/+700 01121 £B1525

A18R27 0683-6815 S RESISTOR 680 5% .25W FC TC=-400/+600 01121 €B6815

A19R28 2100-3516 S RESISTOR-VAR W/SW 10K 20% LIN SPST-NO 01121 WRS4G0S6S103M
A19R29 4698-8072 1 2 RESISTOR 39K S% .125W CC TC=-466/+875 01121 BB393S

A19R30 0698-8072 1 RESISTOR 39K S$% .125W CC TC=-466/+87S 01121 BB3935

A19S1 3101-2334 (5] 7 SWITCH-SL DPDT SUBMIN .5A t25VAC/DC PC 28480 3101-2334
A19S2 3101-2334 6 SWITCH-SL DPDT SUBMIN .SA 12SVAC/DC PC 28480 3101-2334
A19S3 3101-2334 6 SWITCH-SL DPDT SUBMIN .5A 12SVAC/DC PC 28480 3101-2334
A1954 3101-1313 k] 1 SWITCH-SL DP3T MINTR .SA 125VAC/DC PC 284380 3101-1313
A19SS 3101-2334 6 SWITCH-SL DPDT SUBMIN .SA 125VAC/DC PC 28480 3101-2334
A19S6 3101-2334 6 SWITCH-SL DPDT SUBMIN .SA 12S5VAC/DC PC 28480 3101 -233a
A19S7 3101-2334 [} SWITCH-SL DPDT SUBMIN -.5A 12SVAC/DC PC 28480 3101-2334
A19S8 3101-2334 6 SWITCH-SL DPDT SUBMIN .SA 125VAC/DC PC 28480 3101-2334
A13TP1 0360-0124 3 1 CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 28480 0360-0124
A19U1 1820-1052 S 1 IC XLTR ECL ECL-TO-TTL QUAD 2-INP 04713 MC10125L

06328-40004] S 3 SPACER-LED SHT 28480 05328-40004

.

See introduction to this section for ordering information
*Indicates factory selected value
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Model 5328B

ble Part
Replaceable Parts Table 6-9. Replaceable Parts

1
1
1
i Reference HP Part |C s Mtr
I [ . ; t r r Part Number
;! Designation Number D Qty Description Code Mir Pa
i
e 1
L
A5 05328-60043] 8 1 | B0 av-HP 18 28480 | 05328-60043
A1SC1 0160-2453 1 1 CAPACITOR-FXD .22UF +-10% 80VDC POLYE 28480 0160-2453
A15C2 0170-0040 | g 1 | CAPACITOR-FXD .047UF +-10X 200V0C POLYE 56289 | 292pa7392
A15C3 NOT ASSIGNED
A15C4 0160-0154 | 5 t | CAPACITOR-FXD 2200PF +-10% 200VDC POLYE 28480 | 0160-0154
A15CS 0160-0161 | 4 CAPACITOR-FXD .O1UF +-10% 200VDC POLYE 28480 | 0160-0161
A15C6 0170-0024 | g CAPACITOR-FXD .022UF +-20% 200VDC POLYE 28480 | 0170-0024
A15CT 0180-0228 | 7 2 | CAPACITOR-FXD 33UF+-10X 10VDC TA 56289 | 1500336X801082
A15C8 0180-0229 | 7 CAPACITOR-FXD 33UF+-10% 10VDC TA 56289 | 1500336X901082
At5C9 0180-1746 | s CAPACTTOR-FXD 1SUF+-10X 20VDC TA 56289 | 150D156%902082
AYSC10 0160-3878 | 6 1 | cAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 | 0160-3878
A15CR1 1901-0999 |9 DIODE-SCHOTTKY 20V 10NS DO-35 28480 | 1901-0999
A1SCR2 1901-0099 | ¢ DIODE-SCHOTTKY 20V 10NS DO-35 28480 | 1901-0399
A15CR3 1901-0999 | 9 DIODE-SCHOTTKY 20V 10NS DO-35 28480 | 1901-0999
;j A15CR4 1901-0989 | o DIODE-SCHOTTKY 20V 10NS DO-35 28480 | 1901-0999
g A15CRS 1901-0989 | 9 DIODE-SCHOTTKY 20V 10NS DO-35 28480 | 1901-0999
Il
L] A15CRE 1901-0999 | o DIODE-SCHOTTKY 20V 10NS DO-3S 28480 | 1901-0909
11! A1ST14A 1200-0485 | 2 2 | sockeT-1c 14-coNT DIP DIP-SLOR 28480 | 1200-0485
;i; A1SJ18 1200-0485 | 2 SOCKET-IC 14-CONT DIP DIP-SLDR 28480 | 1200-0485
! A15T2-
1 A154 NOT ASSIGNED
;i, A1535 1200-0548 | 8 1 | SOCKET-IC 14-CONT DIP DIP-SLOR 28480 | 1200-0548
g A1536 1261-3283 | 1 1 | CONNECTOR 24-PIN F MICRORIBBON 28480 | 1251-3283
o A1SHP 1400-0531 | 3 2 | CLAMP-CABLE .13-DIA .375-WD ABS 28480 | 1400-0531
I A15MP2 1400-0531 | 3 CLAMP-CABLE .13-DIA .375-WD ABS 28480 | 1400-0531
A A150P3 0380-0643 | 3 3 | STANDOFF-HEX .255-IN-LG 6-32THD 00000 | ORDER BY DESCRIPTION
i A15MP4 0380-0643 | 3 STANDOFF-HEX .265-IN-LG 6-32THD 00000 | ORDER BY DESCRIPTION
; . A1SMPS NOT ASSIGNED
ik A15P8 1530-1098 | 4 2 | CLEVIS 0.070-IN W SLT: 0.454-IN PIN CTR 00000 | ORDER BY DESCRIPTION
¢ AISMP7 1530-1088 4 CLEVIS 0.070-IN W SLT: 0.454-IN PIN CTR 00000 ORDER BY DESCRIPTION
' a15Q1 1854-0215 | 1 TRANSISTOR NPN SI PD=350MJ FT=300MHZ 04713 | 2N3904
; AtSQ2 1854-0215 | 1 TRANSISTOR NPN SI PD:=350Md FT=300MHZ 04713 | 2N3904
, \ A15Q3 1854-021% 1 TRANSISTOR NPN SI PD=350MWJ FT=300MHZ 04713 2N3304
i A1504 1854-0215 | 1 TRANSISTOR NPN SI PD=350MU FT=300MHZ 04713 | 2N3904
i A15QS 1853-0036 | 2 TRANSISTOR PNP SI PD=310Mu FT=250MHZ 28480 | 1853-0036
E A1S5R1 0683-303% S RESISTOR 30K SX .25W FC TC=-400/+800 o121 CB303S
: A1SR2 0683-1035 | 1 RESISTOR 10K SX .25 FC TC=-400/+700 01121 | cBio3s
A1SR3 0683-1035 | 1 RESISTOR 10K SX .25l FC TC=-400/+700 o121 | ceioss
s A15R4 0683-2715 16 RESISTOR 270 SX .25l FC TC=-400/+600 o121 | ce271s
. A1SRS NOT ASSIGNED
! A1SRE NOT ASSIGNED
A1SR7 0683-1035 | 1 RESISTOR 10K S% .25W FC TC=-400/+700 o1121 | ceiess
A15R8 0683-1035 | 1 RESISTOR 10K SX .25W FC TC=-400/4700 01121 | cB1035
AI5R9 0683-1035 | 1 RESISTOR 10K SX .25 FC TC=-400/+700 01121 | cBio3s
A1SR1D 0683-1035 | 1 RESISTOR 10K 5% .25 FC TC=-400/+700 01121 | ceioas
ATSR11 0757-04a6 | 3 1 | RESISTOR 15K 1% 125 F TC=0+-100 24546 | C4-1/8-10-1502-F
A1SR12 0683-1035 | 1 RESISTOR 10K SX .25W FC TC=-400/+700 01121 | teio3s
A1SR13 0683-2715 | 6 RESISTOR 270 SX .25 FC TC=-400/+600 o112t | ce2ris
: A15R14 0683-2715 | & RESISTOR 270 5% .25W FC TC=-400/+600 01121 | ce2nis
! A15R1S 0683-1035 | 1 RESISTOR 10K 5% .25W FC TC=-400/+700 01121 | cB1035
; A1SR1E 0683-1035 | 1 RESISTOR 10K SX .25 FC TC=-400/+700 o112t | ceio3s
A15R17 0683-1535 | 6 1 | RESISTOR 15K 5% .25W FC TC=-400/+800 01121 | cB153S
‘ AISRIS 0683-4725 | 2 RESISTOR 4.7K SX .25W FC TC=-400/+700 01121 | cear2s
D A1SR19 0683-4725 | 2 RESISTOR 4.7K S% .25U FC TCx-400/+700 01121 | cearzs
" A15R20 0683-1035 | 1 RESISTOR 10K SX .25W FC TC=-400/+700 01121 | cB103S
]
| A1SR21 0683-1035 | 1 RESISTOR 10K SX .25W FC TC=-400/+700 01121 | ceio3s
] A1SR22 0683-4725 | 2 RESISTOR 4.7K SX .25U FC TC=-400/+700 01121 | cBa2s
7 . A15R23 0683-4725 | 2 RESISTOR 4.7K SX .25W FC TC=-400/+700 01121 | cBaz2s
| A1SR24 0683-1035 | 1 RESISTOR 10K SX .25W FC TC=-400/+700 01121 | ceio3s
I A15R25 0683-2725 | 8 RESISTOR 2.7K 5% .25 FC TC=-400/+700 o112t | cm2728
g
4

t . .
| See introduction to this section for ordering information

*Indicates factory selected value
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Table 6-9. Replaceable Parts (continued)

53288

Replaceable Parts

‘ Reference HP Part |C Mir
. : t e iption Mfr Part Number
Designation | Number [D Qty Descriptio Code
A1SR26 0683-2025 1 1 RESISTOR 2K S% .25 FC TC=-400/+700 01121 €B202S
A15R27 0683-3025 3 1 RESISTOR 3K S% .2SW FC TC=-400/+700 01121 cB8302%
A15R28 0698-3154 0 1 RESISTOR 4.22K 1% .125W F TC=0+-100 24546 C4-1/8-10-4221-F
A15R29 1810-0136 3 2 NETWORK-RES 10-SIP MULTX-VALUE 28480 1810-0136
A15R30 1810-0136 3 NETWORK-RES 10-SIP MULTI-VALUE 28480 1810-0136
A15R31 1810-0055 5 4 NETWORK-RES 9-SIP10.0K CHM X 8 28480 1810-005S
A15R32 1810-0055 S NETWORK-RES 9-SIP10.0K OHM X 8 28480 1810-0055
A15R33 1810-0055 S NETWORK-RES $-SIP10.0K OHM X 8 28480 1810-0055
A15R34 1810-0055 S NETWORK-RES 9-SIP10.0K OHM X 8 28480 1810-0055
A15R35 0683-1035 1 RESISTOR 10K $% .25 FC TC=-400/+700 01121 CB103S
A15R36 0683-271% 6 RESISTOR 270 S% .25U FC TC=-400/+600 01121 cB2715
A1551 3101-1973 7 1 SWITCH-SL 7-1A DIP-SLIDE-ASSY .1A 50VDC 28480 3101-1973
A1SU1 1820-0261 6 1 IC MY TTL MONOSTBL 01238% SN74121N
a150U2 1820-0706 4 1 IC COMPTR TTL MAGTD S-BIT 07263 9324PC
A15U3 1820-0615 4 5 IC MUXR/DATA-SEL TTL 8-TO-1-LINE 8-INP 04713 MC8312P
A1SU4 1820-1199 1 3 IC INV TTL LS HEX 1-INP 01295 SN741.S04N
A1SUS 1820-1209 4 3 IC BFR TTL LS NAND QUAD 2-INP 01295 SN74LS38N
A15U6 1820-0615 4 IC MUXR/DATA-SEL TTL 8-T0-1-LINE 8-INP 04713 ncs312e
A1SU7 1820-1478 9 1 IC CNTR TTL LS BIN ASYNCHRO 01235 SN74LS93N
A15U8 1820-0615 4 IC MUXR/DATA-SEL TTL 8-TO-1-LINE 8-INP 04713 Mee3ti2p
A1SU9 1820-1199 1 IC INV TTL LS HEX 1-INP 01295 SN74LS04N
A1SU10 1820-1209 4 IC BFR TTL LS NAND QUAD 2-INP 01295 SN74LS38N
A1SUT 1820-1112 8 2 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN74LS74AN
A15U12 1820-6615 4 IC MUXR/DATA-SEL TTL 8-TO-1-LINE 8-INP 04713 ncg312pP
A1SUI3 1820-0111 S 1 IC DCDR TTL BCD-TO-DEC 4-TO-10-LINE 04713 MC8301P
A1SU14 1820-143¢0 3 2 IC CNTR TTL LS BIN SYNCHRO POS-EOGE-TRIG 01295 SN74LS161AN
A1SU1S 1820-1444 9 1 IC MUXR/DATA-SEL TTL LS 2-TO-1-LINE QUAD 01285 SN74L.5298N
4 A1SU16 1820-1209 4 IC BFR TTL LS NAND QUAD 2-INP 01295 SN74LS38N
. AISU17 1820-1197 9 3 IC GATE TTL LS NAND QUAD 2-INP 01295 SN741.S00N
¥ A15U18 1820-1425 6 1 IC SCHMITT-TRIG TTL LS NAND QUAD 2-INP 01295 SN74LS132N
A1S5U19 1820-1729 3 3 IC LCH TTL LS Cor CLEAR 8-BIT 01295 SN74LS259N
A15U20 1820-1198 0 2 IC GATE TTL LS NAND QuAD 2-INP 01295 SN74LSO3N
A1SU21 1820-1199 1 IC INV TTL LS HEX 1-INP 01295 SN74LS04N
A15U22 1818-2253 S 1 IC NMOS 4096 (4K) ROM 28480 1818-2253
A15U23 1820-1430 3 IC CNTR TTL LS B8IN SYNCHRO POS-EDGE-TRIG 01295 SN74LS161AN
A15U24 1820-1411 0 1 IC LCH TTL LS D-TYPE 4-BIT 01285 SN74LS7SN
A15U25 1826-1197 9 IC GATE TTL LS NAND QUAD 2-INP 01295 SN74LSOON
A15SU26 18206-1728 3 IC LCH YTL LS €OM CLEAR 8-BIT 01285 SN74L.5259N
A1SU27 1820-1198 0 IC GATE TTL LS NAND QUAD 2-INP 01295 SN74L.S03N
A15U28 1820-1885 2 2 IC RGTR TTL LS D-TYPE QUAD 04713 SN74LS173N
A1SU29 1820-1197 9 IC GATE TTL LS NAND QUAD 2-INP 01295 SN74L.S00N
A1SU30 1820-1211 8 1 IC GATE TTL LS EXCL-OR QUAD 2-INP 01285 SN74LS86N
A1SU31 1820-1112 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN74LS74AN
A15U32 1820-0615 4 IC MUXR/DATA-SEL TTL 8-TO-1-LINE 8-INP 04713 MC8312P
A15U33 1820-1729 3 IC LCH TTL LS COM CLEAR 8-BIT 01295 SN74LS259N
A15SU34 1820-1885 2 IC RGTR TTL LS D-TYPE QUAD 04713 SN74LS173N
A1SU1T 05328-60110 | 0 2 CBL AY-HPIB SING BLUE 28480 05328-60110
A1SU2 05328-601101 0 CBL AY-HPIB SING BLUE 28480 05328-680110
A15XT1 1200-0567 1 2 SOCKET-IC 28-CONT DIP DIP-SLOR 28480 1200-0567
A1SXU1~
A15XU21 NOT ASSIGNED
A15XU22 1200-0567 1 SOCKET-IC 28-CONT DIP DIP-SLOR 28480 1200-0567
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See introduction to this section for ordering information
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Model 53288

Replaceable Parts Table 6-10. Replaceable Parts

Reference HP Part |C . Mtr
: ; t Descripti art Number
Designation Number {D Qty scription Code Mir P
|
i
Al6 05328-60033§ 6 1 BD AY-DISPLAY 28480 05328-60033
A16CY 0180-0124 1 1 CAPACITOR-FXD 200UF+75-10% 6VDC AL 56289 30020760060C2
A16CR1 1801-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-3S 28480 1801-0040
A1B6CR2 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-35 28480 1901-0040
A1B6CR3 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-35 28480 1901-0040
A16CR4 1901-0999 S DIODE-SCHOTTKY 20V 10NS D0-35 28480 1901-0999
A16CRS 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-3S 28480 1901-0040
A16CRE 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-3S 28480 1901-0040
A16DS1 1980-0437 7 9 DISPLAY-NUM-SEG 1-CHAR .43-H 28480 5082-7751
A16DS2 1990-0437 7 DISPLAY-NUM-SEG 1-CHAR .43-H 28480 $082-7751
A16DS3 1880-0437 7 DISPLAY-NUM-SEG 1-CHAR .43-H 28480 $082-7751
A16054 1990-0437 7 DISPLAY-NUM-SEG 1-CHAR .43-H 28480 $082- 7751
A16DSS 1990-0437 7 DISPLAY-NUM-SEG 1-CHAR .43-H 28480 $082- 7751
A16056 1990-0437 7 DISPLAY-NUM-SEG 1-CHAR .43-H 28480 5082-7751
A16DS7 1980-0437 7 DISPLAY-NUM-SEG 1-CHAR ,43-H 28480 5082-7751
A160S8 1990-0437 7 DISPLAY-NUM-SEG 1-CHAR .43-H 28480 $082-7751
A160S9 1980-0437 7 DISPLAY-NUM-SEG 1-CHAR .43-H 28480 5082-7751
A160S10 1990-0404 8 11 LED-LAMP LUM-INT=300UCD IF=SOMA-MAX 28480 50824480
A160S11 1880-0404 8 LED-LAMP LUM-INT=300UCD IF=SOMA-MAX 28480 $082-4480
. A160S12 19906-0404 8 LED-LAMP LUM-INT=300UCD IF=SOMA-MAX 28480 5082-4480
i A16DS13 1990-0404 8 LED-LAMP LUN-INT=300UCD IF=SOMA-MAX 28480 S082-4480
: A16D514 1990-0404 8 LED-LAMP LUM-INT=300UCD IF=SOMA-MAX 28480 5082-4480
: A16D51S 1980-0404 8 LED-LAMP LUM-INT=300UCD IF=5S0MA-MAX 28480 $082- 4480
A160516 1990-0404 8 LED-LAMP LUM-INT=300UCD IF=S0HA-MAX 28480 $082- 4480
A160517 1890-0404 8 LED-LAMP LUM-INT=300UCD IF=SOMA-MAX 28480 5082-4480
A160S18 1890-0404 8 LED-LAMP LUM-INT=300UCD IF=SOMA-MAX 28480 $082-4480
A160S19 1990-0404 8 LED-LAMP LUM-INT=300UCD IF=S0MA-MAX 28480 $082- 4480
A160S20 1980-0404 8 LED-LANMP LUM-INT=300UCD IF=5S0MA-MAX 28480 5082-4480
AtEMPt 3130-0384 3 8 CONTACT-SPRING .15-UWD PAL-7 28480 3130-0384
A16MP2 3130-0384 3 CONTACT-SPRING .1S-WD PAL-7 28480 3130-0384
A16MP3 3130-0384 3 CONTACT-SPRING .15-WD PAL-7 28480 3130-0384
AV6MP4 3130-0384 3 CONTACT-SPRING .15-WD PAL-7 28480 3130-0384
A16MPS 3130-0384 3 CONTACT-SPRING .1S-WD PAL-7 28480 3130-0384
PART OF S3 & S4
A18MPE 3130-0384 3 CONTACT-SPRING .15-WD PAL-7 28480 3130-0384
A16MP7 3130-0384 3 CONTACT-SPRING .15-WD PAL-7 28480 3130-0384
A16MP8 3130-0384 3 CONTACT-SPRING .15-UD PAL-7 28480 3130-0384
PART OF S3 & S4
A16MPS S001-0%57 7 2 SPRING-PC 28480 $001-0157
A16MP10 $001-0157 ? SPRING-PC 28480 S00t-0157
PART OF S3 & 54
ATGHP1Y $040-6948 8 2 INSUL-MALE 28480 $040-6948
A16MP12 5040-6948 8 INSUL-MALE 28480 $040-6948
PART OF S3 & S4
A16MP13 5040-6948 9 2 INSUL-FEM 28480 $040-6949
A1BMP14 5040-6949 9 INSUL-FEM 28480 S040-6949
PART OF S3 & S4
A16MP1S 06328-40003] 8 SPACER-LED LONG 28480 05328-40003
A16P1 1251-2582 1 1 CONNECTOR-PC EDGE 24-CONT/ROW 2-ROWS 28480 1251-2582
A16Q1 1853-0326 3 9 TRANSISTOR PNP SI PD=1W FT=S0MHZ 04713 MPS-USY
A16Q2 1853-0326 3 TRANSISTOR PNP ST PD=1lW FT=S0MHZ 04713 MPS-USY
A16Q3 1853-0326 3 TRANSISTOR PNP SI PD=ztW FT=S0MHZ 04713 MPS-US1
A1604 1853-0326 3 TRANSISTOR PNP SI PD=1W FT=S0MHZ 04713 HMPS-USH
A16QS 1853-0326 3 TRANSISTOR PNP SI PD=14 FT=S0HHZ 04713 nPS-USt
, A16Q6 1853-0326 3 TRANSISTOR PNP SI PD=14W FT=5S0MHZ 04713 MPS-US1
. A16Q7 1853-0326 3 TRANSISTOR PNP SI PD=1W FT=50MHZ 04713 MPS-US1
: A16Q8 1853-0326 3 TRANSISTOR PNP SI PD:=1W FT=S0MHZ 04713 MPS-US1
W A16Q3% 1853-0326 3 TRANSISTOR PNP SI PD=1W FT:S0MHZ 04713 MPS-US1
A16Q10 1854-0492 6 TRANSISTOR NPN SI PD=350MW FT=250MHZ 04743 MPS3643
;

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-10. Replaceable Parts (continued)

Model 5328B
Replaceable Parts

Reference HP Part |C Qt D s Mir

; ; escription Mfr Part Number

Designation | Number |D y scriptio Code mb
Al6Q11 1854-0492 6 TRANSISTOR NPN SI PD=3SO0MW FT=250MHZ 04713 MPS3643
A16Q12 1854-0492 6 TRANSISTOR NPN SI PD=350Md FT=2S0MHZ 04713 MPS3643
A16Q13 1854-0492 6 TRANSISTOR NPN SI PD=3S0MW FT=250MHZ 04713 MPS3643
A16Q14 1854-0482 ] TRANSISTOR NPN SI PO=350MW FT=250MHZ 04713 NMPS3643
A16Q1S 1854-0492 6 TRANSISTOR NPN SI PD=3S0MJ FT=2S0MHZ 04713 1PS3643
A16Q16 1854-0492 6 TRANSISTOR NPN SI PD=350My FT=250MHZ 04713 HPS3643
A6Q17 1854-0492 6 TRANSISTOR NPN SI PD=3S50My FT=250MHZ 0473 MPS3643
A16Q18 1854-0492 € TRANSISTOR NPN SI PD=350MW FT=250MHZ 04713 MPS3643
A16Q18 1854-0482 6 TRANSISTOR NPN SI PD=350tt4 FT=250MHZ 04713 MPS3643
A16020 1854-0492 ] TRANSISTOR NPN SI PD=350Md FT=2S0MHZ 04713 HMPS3643
A16Q21 1854-0482 6 TRANSISTOR NPN SI PD=350Mu FT»250MHZ 643 MPS3643
A16Q22A 1854-0482 ] 13 TRANSISTOR NPN SI PD=350My FT=2S0MHZ 04713 MPS3643
A16R1 0683-3905 8 3 RESISTOR 39 SX .254 FC TC=-400/+500 o121 CB3905
A16R2 0683-3905 8 RESISTOR 39 S% .25W FC TC=-400/+5S00 01121 €B380S
AI6R3 0683-380S 8 RESISTOR 39 5% .25W FC TCx-400/+500 01121 CB3905
A16R4 1810-0213 7 1 NETWORK -RES 9-SIP10.0 OHM X 8 91637 CSPOSCO1-100]
A16RS 0683-1005 S 2 RESISTOR 10 S% .25W FC TC=-400/+500 01121 CB100S
A16RE 2100-345S 1 1 RESISTOR-VAR CONTROL CCP 2.SM 20% 10CU 01121 WP4G048P25SSRZ
A16R? 0683-2005 7 1 RESISTOR 20 S% .25W FC TC=-400/+500 g1121 CB200S
A16R8 0683-3325 6 2 RESISTOR 3.3K 5% .25W FC TC=-400/+700 o121 CB332S
A16RS 0683-3325 ] RESISTOR 3.3K S% .254 FC TC=-400/+700 01121 €B332%
A16R10 0683-100% S RESISTOR 10 SX .25W FC TC=-400/+500 o121 CB100S
A1BRI 0683-1025 S RESISTOR 1K SX .25W FC TC=-400/+600 01121 €B102%
A16S1 3101-2245 8 1 SWITCH-TGL SUBMIN DPDT 2A 250VAC PC 28480 3101-2245
A1652 3101-1940 8 1 SWITCH-PB DPDT MOM .02A 20VAC 28480 3101-1940
A16S3 3130-0498 0 1 SHAFT & INDEX ASSEMBLY 1.562 STRUT CTR 28480 3130-0498
A1654 3130-0499 1 t SHAFT & INDEX ASSEMBLY 1.562 STRUT CTR 28480 3130-0499
A16XDS1 1200-0638 7 9 SOCKET-IC 14-CONT DIP DIP-SLDR 28480 1200-0638
A16XDS2 1200-0638 7 SOCKET-IC 14-CONT DIP DIP-SLDR 28480 1200-0638
A16XDS3 1200-0638 7 SOCKET-IC 14-CONT DIP DIP-SLDR 28480 1200-0638
A16X0S4 1200-0638 7 SOCKET-IC 14-CONT DIP DIP-SLDR 28480 1200-0638
A16XDSS 1200-0638 7 SOCKET-IC 14-CONT DIP DIP-SLDR 28480 1200-0638
A16XDS6 1200-0638 7 SOCKET-IC 14-CONT DIP DIP-SLDR 28480 1200-0638
AIEXDS7 1200-0638 7 SOCKET-IC 14-CONT DIP DIP-SLDR 28480 1200-0638
A16XDS8 1200-0638 7 SOCKET-IC 14-CONT DIP DIP-SLOR 28480 1200-0638
A16XDSS 1200-0638 7 SOCKET-IC 14-CONT DIP DIP-SLDR 28480 1200-0638

MISCELLANEOUS PARTS
05328-202521 7 4 SPCR-STANDOFF 28480 05328-20252
05328-40003 | 8 12 SPACER-LED LONG 28480 05328-40003

www.valuetronics.com
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Model 53288

Replaceable Parts Table 6-11. Replaceable Parts (continued)

Reference HP Part |C e Mir
Designation Number |D Qty Description Code Mir Part Number
CABINET PARTS AND HARDUWARE
B 3160-0209 4 1 FAN-TBAX 32-CFM 105-125V 50/60-HZ 23936 85000
(4] NOT ASSIGNED
c2 0160-435S 6 2 CAPACITOR-FXD .01UF +-10X 250VAC(RMS) 28480 0160-4355
Cc3 0160-438S 6 CAPACITOR-FXD .O1UF +-10% 250VAC(RMS) 28480 0160-4355
Fi 2110-0001 8 1 FUSE 1A 2950V NTD 1.26X.25 UL 75915 312001
H1 2180-00690 7 7 WASHER-LK INTL T 1/4 IN .256-IN-ID 28480 2190-0060
H2 3050-0017 9 3 WASHER-FL MTLC 1/4 IN .26-IN-ID 28480 3050-0017
H3 2190-0060 7 WASHER-LK INTL T 1/4 IN .2%6-IN-ID 28480 2190-0060
He 2950-0052 8 3 NUT-HEX-DBL-CHAM 1/4-40-THD .062-IN-THK 00000 ORDER BY DESCRIPTION
HS 3101-0851 8 1 CAP-PUSHBUTTON BLACK; .2-IN DIA; .15S-IN 28480 3101-0851
He 2190-0060 7 WASHER-LK INTL T t/4 IN .2S6-IN-ID 28480 2190-0060
H? 3050-0052 2 1 WASHER-FL MTLC NO. 8 .166-IN-ID 28480 3050-0052
H8 21890-0060 7 WASHER-LK INTL T 1/4 IN .256-IN-ID 28480 2190-0060
HY 2950-0052 9 NUT-HEX-DBL-CHAM 1/4-40-THD .062-IN-THK 00000 ORDER BY DESCRIPTION
H10 2950-0001 8 NUT-HEX-DBL -CHAM 3/8-32-THD .094-IN-THK 00000 ORDER BY DESCRIPTION
Hi1 2180-0858 1 3 WASHER-FLL MTLC S/16 IN .375-IN-ID 28480 2180-0858
Hi2 2190-0016 3 4 WASHER-LK INTL T 3/8 IN .377-IN-ID 28480 2190-0016
H13 2950-0001 8 NUT-HEX-DBL-CHAM 3/8-32-THD .094-IN-THK 00000 ORDER BY DESCRIPTION
—~Ht4 0370-2994 0 2 KNOB 28480 0370-2994
H1S 2190-0858 1 WASHER-FL. MTLC S/16 IN .375-IN-ID 28480 2180-0858
H16 2190-0016 3 WASHER-LK INTL T 3/8 IN .377-IN-ID 28480 2180-0016
H17 2950-0001 8 NUT-HEX-DBL-CHAM 3/8-32-THD .094-IN-THK 00000 ORDER BY DESCRIPTION
“~H18 0370-2994 0 KNCB 28480 0370-2994
Ht9 2190-0060 7 WASHER-LK INTL T 1/4 IN .256-IN-ID 28480 2190-0060
H20 3050-0017 9 WASHER-FL MTLC 1/4 IN .26-IN-ID 28480 3050-0017 &
H21 2180-0060 7 WASHER-LK INTL T 174 IN .256-IN-ID 28480 2190-0060 Q/”
H22 2950-0072 3 2 NUT-HEX-DBL-CHAM 1/4-32-THD .062-IN-THK 00000 ORDER BY DESCRIPTION
H23 0370-1005 2 2 KNOB-BASE-PTR 3/8 JGK .125-IN-ID 28480 0370-100%
H24 0370-1097 2 2 KNOB-BASE-PTR 1/2 JGK .125-IN-ID 28480 0370-1097
H2S 2850-003% 8 4 NUT-HEX-DBL -CHAM 15/32-32-THD 00000 ORDER B8Y DESCRIPTION
H26 2950-003S 8 NUT-HEX-DBL-CHAM 15/32-32-THD 00000 ORDER BY DESCRIPTION
H27 2950-0035 8 NUT-HEX-DBL -CHAM 15/32-32-THD 00000 ORDER BY DESCRIPTION
H28 2950-0035 8 NUT-HEX-DBL -CHAM 15/32-32-THD 00000 ORDER BY DESCRIPTION
H29 0370-1097 2 KNOB-BASE-PTR 1/2 JGK .12S-IN-ID 28480 0370-1097
H30 6960-0002 4 1 PLUG-HOLE DOME-HD FOR .S-D-HOLE STL 28480 £3960-0002
H31 6960-0001 3 1 PLUG-HOLE DOME-HD FOR .375-D-HOLE STL 28480 6960-0001
H32 2420-0014 0 1 NUT-HEX-DBL-CHAM 6-32-THD .125-IN-THK 00000 ORDER BY DESCRIPTION
H33 0340-076S 6 1 INSULATOR-XSTR KAPTON 28480 0340-0765
H34 0570-0111 3 t SCREW-MACH 6-32 .375-IN-LG RD-HD-SLT 00000 ORDER BY DESCRIPTION
H3S 2190-0017 4 1 WASHER-LK HLCL NO. 8 .168-IN-ID 28480 2190-0017
H36 0380-0643 3 STANDOFF-HEX .25S~IN-LG 6-32THD 00000 ORDER BY DESCRIPTION
H37 2950-0001 8 NUT-HEX-DBL -CHAM 3/8-32-THD .094-IN-THK 00000 ORDER BY DESCRIPTION
H38 2190-0016 3 WASHER-LK INTL T 3/8 IN .377-IN-ID 28480 2190-0016
H39 2510-0043 [} 1 SCREW-MACH 8-32 .312-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
H40 2360-0113 2 SCREW-MACH 6-32 .25-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
H41 2360-0117 3 1 SCREW-MACK 6-32 .375-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
Ha2 2360-0119 8 1 SCREW-MACK 6-32 .438-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
H43 2680-0128 7 t SCREW-MACH 10-32 .25-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
Ha4 2360-0359 8 1 SCREW-MACH 6-32 .375-IN-LG PAN-HD-POZI 00000 ORDBER 8Y DESCRIPTION
H4AS 2360-012% 6 1 SCREW-MACH 6-32 .75-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
H46 2360-011% 4 2 SCREW-MACH 6-32 .312-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
H47 2190-0858 1 WASHER-FL MTLC 5/16 IN .37S-IN-ID 28480 2190-0858
H48 3050-0017 9 WASHER-FL MTLC 1/4 IN .26-IN-ID 28480 3050-0017
H49 3050-0003 3 1 WASHER-FL NM NO. 6 .141-IN-ID .375-IN-OD 28480 3050-0003
HS0 3050-0001 1 1 WASHER-FL MTLC NO. 8 .172-IN-ID 28480 3050-0001
‘HS1 3050-0010 2 1 WASHER-FL MTLC NO. 6 .147-IN-ID 28480 3050-0010
HS2 0515-1331 S 1 SCREW-METRIC SPECIALTY M4 X 0.7 THD; 6 28480 0515-1331
HS3 2850-0052 9 NUT-HEX-DBL -CHAM 1/4-40-THD .062-IN-THK 00000 ORDER B8Y DESCRIPTION
HS4 2420-0001 S NUT-HEX-W/LKWR 6-32-THD .109-IN-THK 00000 ORDER BY DESCRIPTION
HSS 2190-0016 3 WASHER-LK INTL T 3/8 IN .377-IN-ID 28480 2180-0016
¢

See introduction to this section for ordering information
*Indicates factory selected value
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. Repl Part
Table 6-11. Replaceable Parts (continued) eplaceable Parts

|
Reference HP Part |C e Mfr Mt
: ; ; r Part Numb
: Designation | Number |D| QY Description Code er
2190-0060 | 7 WASHER-LK INTL T 1/4 IN .256-IN-ID 28480 | 2190-0060
2190-0011 {8 1 WASHER-LK INTL T NO. 10 .195-IN-ID 28480 2180-0011
0515-0896 | S 1 SCREW-MACH M4 X 0.7 10MM-LG 28480 | 0515-0896
2360-0476 {0 1 SCREW-MACH 6-32 .188-IN-LG 100 DEG 00000 | ORDER BY DESCRIPTION
2950-0001 | 8 NUT-HEX-DBL~CHAM 3/8-32-THD .094-IN-THK 00000 .| ORDER BY DESCRIPTION
2950-0072 | 3 NUT-HEX-DBL-CHAM 1/4-32-THD .062-IN-THK 00000 | ORDER BY DESCRIPTION
0380-0529 | 4 1 STANDOFF -HEX 1.25-IN-LG 6-32THD 00000 | ORDER BY DESCRIPTION
1400-0248 | 0 2 | cABLE TIE .062-.625-DIA .091-UWD NYL 06383 .| PLTIN-8
1400-0249 | 0 CABLE TIE .062-.625-DIA .091-WD NYL 06383 | PLTIN-8
1200-0547 | 7 1 LOCK-DUAL INLINE PKG IC FOR 14 PIN 28480 1200-0547
2360-0115 | 4 SCREW-MACH 6-32 .312-IN-LG PAN-HD-POZI 00000 | ORDER BY DESCRIPTION
1250-0082 | 0 4 | ADAPTER-COAX STR M-BNC M-N 28480 1250-0082
1250-0082 0 ADAPTER-COAX STR M-BNC H-N 28480 1250-0082
1250-0082 | 0 ADAPTER-COAX STR M-BNC M-N 28480 1250-0082
1250-0082 | 0 ADAPTER-COAX STR M-BNC M-N 28480 1250-0082
1261-2357 | 8 1 CONNECTOR-AC PUR HP-9 MALE FLG-MTG 28480 1251-2357
J209 NOT ASSIGNED
J210 1510-0091 3 2 BINDING POST SGL SGL-TUR JGK RED 28480 1510-0091
J210A 2950-0144 ¢ 2 NUT-HEX-0BL-CHAM 3/8-32-THD .188-IN-THK 00000 ORDER BY DESCRIPTION
J2108 2420-0001 S 3 | MNUT-HEX-W/LKWR 6-32-THD .109-IN-THK 00000 ORDER BY DESCRIPTION
Jan 1510-0091 3 BINDING POST SGL SGL-TUR JGK RED 28480 1610-0091
J211A 2950-0144 |0 NUT-HEX-DBL -CHAM 3/8-32-THD .188-IN-THK 00000 | ORDER BY DESCRIPTION
J2118 2420-0001 S NUT-HEX-W/LKWR 6-32-THD .108-IN-THK 00000 ORDER BY DESCRIPTION
J212-
7309 NOT ASSIGNED
J310 1250-1899 | g 1 ADAPTER-COAX STR F-BNC M-SMC 28480 1250-1899
J310F1 2110-0301 |1 3 | FUSE .125A 125V .281X.093 28480 2110-9301
I3t 05328-60113) 3 1 CBL AY-PROBE PWR 28480 05328-60113
3114 2950-0001 | 8 6 | NUT-HEX-DBL-CHAM 3/8-32-THD .094-IN-THK 00000 ORDER BY DESCRIPTION
$021-5801 | 0 1 | Frame, FRONT, FULL (METRIC) 28480 | soar680r SPlij - FYp |
$021-5802 | 1 1 FRAME, REAR 28480 5021-5802
HP3 5021-5831 | 6 1 SIDE STRUTS 28480 5021-5831 o~ . . L
nPa 5020:8806- | 6 1 | HANDLE FRONT 28430 | so20-8895° ICL[ - Ty Gy
nPS 5040-7261 | 8 1 FOOT (STANDARD) . 28480 | sods-2201 & Yf - Gy ]
d [SSToF
nPe §040~7202 | 9 1 TRINM, TOP 28480 s04p=F202~ O UV | . ¢y
s 05328-000011 2 1 BRKT-MAIN 28480 05328-00001
Pg 05328-00002] 3 1 BRKT- CORNER 28480 05328-00002
npPs 05328-00003] 4 1 BRKT-FRONT 28480 05328-00003
mP10 05328-00006] 7 1 BRKT PWR SUP-FAN 28480 05328-00006
.," s3I ,:,;‘-." Y IR
PP ool 58 i s 1| P ReEAR 28480 | 05328:00042C0 2 ZE ~LE03
2 T 05328-90043] 6 1| pLv-cov HFLE 28480 | 08328700018~ (04 324~ M
hPi3 1460-1345 | S 1] TILT STAND SST 28480 | 1460-1388 Syl 2 -~ 37474
HP14 5864 8 1 COV-SIDE 28480 $061-9451 Lci33
nP1s 9532860430 | 4 1| cov-Top 28480 | -05328-60130~ > 2
. Ny
nPie 5061-9446. | 1 1 | cov-orTom . 26480 | -s081-04a6- € 2 - 3745
HP1ga 05328-60015 | 4 1 INSULATOR-POUER SUPPLY 28480 | 05328-60015
mP17 05328-20226| S 1 PNL-FRT STD 28480 | 05328-20226
hig 05328-20227 6 1 | PNL-FRT Ovn 28480 | 05328-20227
P19 05328-20228] 7 1| PNL-FRT C cHan 28480 | 05328-20228
“"’;gl" 05328-20229| 8 1 | PNL-FRT Dvr/°*C* 28480 | 05328-20229 o
o 4040-1062 | € 1| PANEL 1.18-IN-WD 28430 | 4040-1062 273 5. . ALEZ
i3 P 05328-26219T°6 1+ | PpangL-pIseLay Seds0 | ossesmmore U522y - A&
np23 0370-1005 | 2 KNOB-BASE-PTR 3/8 JGK .125-IN-ID 28480 | 0370-1005 .
24 $061:9498. | 3 1 HANDLES, FRONT 28480 | 5061-9488 SIf J - GRS
fP2s 05328-20223 | 2 t | w18 suIeLp 28480 | 05328-20223
3101-1609 | © ¥ | SUITCH-SL 2-DPDT STD 1.5A 250VAC 28480 | 3101-1609
9100-3046 | 3 ¥ TRANSFORMER-POWER 100/120/220/240V 28480 9100-3046
W2 8120-1378 | ! 1| CABLE assy 18aue 3-CNDCT JGK-JKT 28480 | 8120-1378
w3 g120-2176 | 9 1| CABLE assy 2sawG 28-CNDCT 28480 | 8120-2176
ua 8120-0520 g 3 | CABLE ASSY 26AWG 14-CNDCT 28480 8120-0520
™ 8120-0520 CABLE ASSY 26AWG 14-CNDCT 28480 8120-0520
8120-0520 |3 CABLE ASSY 26aWG 14-CNDCT 28480 | 8120-0520

See i_n(ro
,'Indicat

duction to this section for ordering information
s factory selected value
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Replaceable Parts

Table 6-11. Replaceable Parts (continued)

Reference HP Part |C : Mir
; ; t Description r Part Number
Designation | Number [D| QY iptio Code Mf
XF1aA 2110-0564 8 1 FUSEHOLDER BODY 124 MAX FOR UL H9027 031.1657
XFiB 2110-0565 8 1 FUSEHOLDER CAP 12A MAX FOR UL 28480 2110-0565
XFiC 2110-0569 3 1 FUSEHOLDER COMPONENT NUT; THREAD Mt2.7 28480 2110-0569
XF1D 1400-0080 9 1 FUSEHOLDER COMPONENT FOR USE ON 28480 1400-0090
MISCELLANEOUS
0340-1102. 7 1 INSULATOR-XFORMR 28480 0340-1102
7120-0644 1 1 LABEL -WARNING 1.25-IN-UWD 2-IN-LG AL 28480 7120-0644
8159-000S ¢ 6 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 28480 8159-000S
05305-20105 4 2 1 INSUL 28480 05305-20105
See introduction to this section for ordering information
*Indicates factory selected value
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Model 5328B

Table 6-12. Code List of Manufacturers Replaceable Parts
Mmitr . 7
Manufacturer Name Address Zip Code
Code

H9027 SCHURTER A G H LUZERN s
00000 ANY SATISFACTORY SUPPLIER
o121 ALLEN-BRADLEY CO MILWAUKEE )4 53204
01295 TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS ™ 75222
04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX AZ 85008
06383 PANDUIT CORP TINLEY PARK IL 60477
07263 FAIRCHILD SEMICONDUCTOR DIV MOUNTAIN VIEW CA 84042
23936 PAMOTOR DIV WILLIAM J PURDY BURL INGAME CA 94010
24546 CORNING GLASS WORKS (BRADFORD) BRADFORD PA 16701
27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA CA 95051
28480 HEWLETT-PACKARD CO CORPORATE HQ PALG ALTO CA 94304
30983 MEPCO/ELECTRA CORP SAN DIEGO CA gz121
$2763 STETTNER ELECTRONICS INC CHATTANOOGA TN 1303%
56289 SPRAGUE ELECTRIC CO NORTH ADAMS MA 01247
72136 ELECTRO MOTIVE CORP FLORENCE sC 06226
75915 LITYELFUSE INC DES PLAINES IL 60016
84411 TRL CAPACITOR DIV OGALLALA NE 69153
91637 DALE ELECTRONICS INC COLUMBUS NE 68601

/

®

%

g
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Replaceable Parts
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Replaceable Parts
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Figure 6-3. Option 050 (Options 021 & 031) Front Panel Hardware
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Replaceable Parts
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Figure 6-4. Programmable Input Front Panel Hardware
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Figure 6-7. Internal Cabinet Parts
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Ribbon Cables

Figure 6-8.

6-56

wWww




LGN
D

®

5328B

Replaceable Parts
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Figure 6-9. Display Panel Switch Assembly A1653 and A1654
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Figure 6-10. Option 010 Oven Oscillator Mechanical Parts
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Manual Changes

SECTION VII
MANUAL CHANGES

7-1. INTRODUCTION

7-2. This section contains information for adapting this manual to instruments with serial

prefixes other than that listed on the title page. Refer to Section | for additional important
information about serial number coverage.

7-3. MANUAL CHANGES

7-4. Instruments having serial number prefixes higher than those listed on the title page of this
manual are covered with a “Manual Changes” sheet included with this manual. if this change

sheet is missing, the information can be supplied by any Hewlett-Packard Sales and Service Office
listed at the back of this manual.

7-5. 1f your instrument’s serial number prefix is lower than that listed on the title page of this
manual, this manual must be modified to correctly apply to your instrument. To determine which
changes must be made to this manual, focate your instrument’s serial number prefix in Table 7-1
and make the indicated changes.

Table 7-1. Manual Backdating

THEN MAKE THE FOLLOWING CHANGES

IF YOUR 5328B HAS SERIAL PREFIX TO THIS MANUAL

2450 1

2408 1,2

Change 1 (2450A)

Table 6-11. Cabinet Parts and Hardware:

Change H52 from 0515-1331 to 2510-0192 machine screw 8-32 .25 inches long.
Change H58 from 0515-0896 to 2510-0195 machine screw 8-32 .375 inches long.
Change MP1 from 5021-5801 to 5020-8801 FRAME, FRONT.

Change MP2 from 5021-5802 to 5020-8802 FRAME, REAR.

Change MP3 from 5021-5831 to 5020-8831 SIDE STRUT.

Change MP14 from 5061-9451 to 5060-9851 COVER, SIDE.

Change MP15 from 05328-60130 to 05328-0016 COVER, TOP.

Change MP16 from 5061-9446 to 5060-9846 COVER, BOTTOM.

Change MP24 from 5061-9498 to 5060-9898 HANDLE, FRONT.

Change Option 908 RACK FLANGE KIT (FOR INSTRUMENTS WITHOUT HANDLES) ,

from 5061-9674 to 5061-0074.

Change 2 (2408A)

Table 6-2, A1 Motherboard (05328-60049) Replaceable Parts: Replace the parts list with
the parts list shown in Table 7-2.

Figure 8-A-10, A1Motherboard (05328-60049) Schematic Diagram: Replace the schematic

with the schematic shown in Figure 7-1.
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Table 7-2. Replaceable Parts
i Reference HP Part iC . Mfr
. : 1 t Mfr Part Number
Designation Number |D | QY Description Code
Al 05328-60001 | 8 1 BOARD ASSY-MOTHERBOARD (SERIES 2408) 28480 05328-60001
A1CH NOT ASSIGNED
A1C2 NOT ASSIGNED
AIC3 0180-0100 3 1 CAPACITOR-FXD 4.7UF+-10% 35VDC TA 56289 1500475%803582
A1C4 0160-0161 4 2 CAPACITOR-FXD .C1UF +-10% 200VDC POLYE 28480 0160-0161
A1CS 0180-0106 ] 2 CAPACITOR-FXD 60UF+-20% 6VDC TA 56289 1500606X0006B82
A1C6 0140-0177 0 1 CAPACTTOR-FXD 400PF +-1% 300VDC MICA 72138 OM1SF401FO300WVICR
A1C7? 0170-00624 9 1 CAPACITOR-FXD .022UF +-20% 200VDC POLYE 28480 0170-0024
A1C8 0180-019S 6 1 CAPACITOR-FXD .33UF+-20% 35VDC TA 56289 1500334X0035A2
A1C9 NOT ASSIGNED
A1C10 0160-0314 9 1 CAPACITOR-FXD .01UF +-5% 400VDC POLYE 84411 663UW1035412
A1C1Y-
A1C16 NOT ASSIGNED
Al 7* 0160-2264 2 1 CAPACITOR-FXD 20PF +-5% SO0VDC CER 0+-30 28480 0160-2264
A1CI8 0121-0060 0 1 CAPACITOR-V TRMR-CER 2-8PF 350V PC-MIG 2763 304322 2/8PF NPO
A1C19 NOT ASSIGNED
ALC20 0160-0161 4 CAPACITOR-FXD .01UF +-10% 200VDC POLYE 28480 0160-0161
ATC21 0180-0210 6 S CAPACITOR-FXD 3.3UF+-20% 15VDC TA 56289 150D0335X0015A2
A1C22 0160-2055 9 2 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A1C23-
A1C28 NOT ASSIGNED
A1C29 0180-0230 0 2 CAPACITOR-FXD 1UF+-20% SOVDC TA 56289 1500105X005042
A1C30 0160-0153 4 1 CAPACITOR-FXD 1000PF +-10% 200VDC POLYE 28480 0160-0153
A1C31 0180-0230 0 CAPACITOR-FXD 1UF+-20% SOVDC TA 56289 150D 105X0050A2
A1C32 NOT ASSIGNED
A1C33 0160-4554 ? 7 CAPACITOR-FXD .O01UF +-20% SOVDC CER 28480 0160-4554
A1C34 0180-0210 6 CAPACITOR-FXD 3.3UF+-20% 15VDC TA 56289 150D335X001542
8 A1C3S 0160-4554 7 CAPACITOR-FXD .01UF +-20% S0VDC CER 28480 0160-4554
A1C36 0180-0210 8 CAPACITOR-FXD 3.3UF+-20% 15VDC TA 56289 1500335X0015A2
‘ A1C37 0160-4554 7 CAPACITOR-FXD .01UF +-20% SOVDC CER 28480 0160-4554
A1C37 0180-0106 k] CAPACITOR-FXD 60UF+-20% 6VDOC TA 56289 150D606X0006B82
A1C38 0160-205S ) CAPACITOR-FXD .01UF +80-20% 100VvDC CER 28480 0160-2055
A1C39 0160-4554 7 CAPACITOR-FXD ,01UF +-20% S0VDC CER 28480 0160-4554
A1C40 0180-0155 8 6 CAPACITOR-FXD 2.2Uf+-20% 20VDC TA 56289 150D225X0020A2
AlC41 0160-4554 7 CAPACTTOR-FXD .01UF +-20% SOVDC CER 28480 0160-4554
AiC42 0180-015% 8 CAPACITOR-FXD 2.2UF+-20% 20vDC TA 56289 1500225X0020A2
A1C43 0160-4554 7 CAPACITOR-FXD .01UF +-20% S0vDC CER 28480 0160 -4554
A1C44 0160-4554 7 CAPACITOR-FXD .01UF +-20% S0vDC CER 28480 0160-4554
A1C45 0180-0210 6 CAPACITOR-FXD 3.3UF+-20% 15vDC TA 56289 150D335X0015A2
A1C46 0180-0210 6 CAPACITOR-FXD 3.3UF+-20% 15VDC TA 56289 150D335X0015A2
A1C47 0160-4084 8 1 CAPACITOR-FXD .1UF +-20% SOVDC CER 28480 N1AD-4084
AlC48 0180-0155 8 CAPACITOR-FXD 2.2UF+-20% 20V0C TA 56289 1500225X0020A2
A1C4A8 0180-0155 8 CAPACITOR-FXD 2.2UF+-20% 20vDC TA 56289 1500225X0020A2
A1CS0 0160-3879 7 2 CARACITOR-FXD .Q1UF +-20% 100VDC CER 28480 0160-3879
A1CS1 0160-3879 7 CAPACITOR-FXD .0tUF +-20% 100VDC CER 28480 06160-3879
A1CS52 0180-0155 8 CAPACITOR-FXD 2.2UF+-20% 20VDC TA 56289 150D0225X0020A2
AICS3 0180-0155 8 CAPACTTOR-FXD 2.2UF+-20% 20VDC TA 56289 1500225X0020A2
A1CRY 1901-0040 1 12 OTODE-SWITCHING 30V S0Ma 2NS DO-35 28480 1901-0040
A1CR2 NOT ASSIGNED
A1CR3 1910-0016 0 3 DIONE-GE 60V 60MA 1US DO-7 28480 1910-0016
AICR4 NOT ASSIGNED
A1CRS 1801-0050 3 2 DIODE-SWITCHING 80V 200MA 2NS DO 35 28480 1901-0050
AI1CRE 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS 00-35 28480 1801-00S0
AICR? 1901-053% el 1 OI00E-SM SIG SCHOTTKY 28480 1901 -053%
A1CR8 1902-3082 el 1 DIODE-ZNR 4.84V 5% DO-35 PD=. AW 28480 1902-3082
A1CRS $9G1-0040 1 DIODE-SWITCHING 30V SOMA 2NS D0-35 £%480 1901-0040
A1CR10 13901-0040 1 DIODE -SWITCHING 30V SOMA 2NS DO‘?S 28480 1901 -0040
AtCR11 1801-0040 1 DIODE-SWITCHING 30V SO0MA 2NS DO-35 28480 1901 -0040
AICR12 1901-0040 1 DIODE-SWITCHING 30V S0MA 2NS DO-3S 28480 1801 -0040
ATCR13 1901-0040 1 DIODE-SWITCHING 30V 5S0MA 2NS DO-35 28480 1801-0040
A1CR14 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-35 28480 1901-0040
A1CR1S 1910-0016 0 DIOBE-GE 60V 60Ma 1US DO-7 23480 1910-0016
®
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Table 7-2. Replaceable Parts (continued)

Reference HP Part |C P Mfir
Designation Numoer |D Qty Description Code Mfr Part Number
AI1CRI16 1801-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-3% 28480 1901-0040
AICR17 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-35 28480 190t -0040
AI1CR18 : 1910-0016 0 DIODE-GE 60V €0MA 1US DO-7 28480 1910-0016
A1CR19 1901-0040 1 OIODE-SWITCHING 30V SOMA 2NS DO-35 28480 1901-0040
A1CR20 1901-0049 1 DIODE-SWITCHING 30V SOMA 2NS DO-3S 28480 1801-0040
A1CR21 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-35 28480 1901 -0040
ALY 9100-2276 9 1 INDUCTOR RF-CH-MLD tOOUH 10% .105DX.26LG 28480 9100 -2276
Al 1854-0071 7 8 TRANSISTOR NPN SI PD=300MY FT=200MHZ 28480 1854-0071
A102 1853-0015 7 2 TRANSISTOR PNP SI PD=200MJ FT:=500MHZ 28480 1853-0015
A103 1853-0015 7 TRANSISTOR PNP ST PD=200t FT=SO0MHZ 28480 1853-0015
AlQ4 1854-0071 7 TRANSISTOR NPN SI PD=300M FT=200MHZ 28480 1854-0071
A0S 1854-0071 7 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071
A1QE 1854-0092 2 1 TRANSISTOR NPN SI PO=200MU FT=600MHZ 28480 1854-0092
AlQ7 1854-0071 7 TRANSISTOR NPN SI PD=300fW FT=200MHZ 28480 1854-0071
A1Q8 1854-0071 7 TRANSISTOR NPN SI PD=300M4 FT=200MHZ 28480 1854-0071
A1Q9 1854-0071 7 TRANSISTOR NPN SI PD=300Mu FT=200MHZ 28480 1854-0071
AtQ10 1853-0036 2 1 TRANSISTOR PNP SI PD=310My FT=250MHZ 28480 1853-0036
AR 0688-3444 1 1 RESISTOR 316 1X .125W F TC=0+-100 24546 C4-1/8-T0-316R-F
A1R2 1810-0055 S S NETWORK-RES 9-SIP10.0K OHM X 8 28480 1810-0055
AIR3 0683-2725 8 1 RESISTOR 2.7K S% .25W FC TC=-400/+700 on2 €B2725
AIRG* 0683-3355 2 1 RESISTOR 3.3M SX .25W FC TC=-900/+1100 01121 CB33sS
AIRS 1810-0055 5 NETWORK-RES 9-SIP10.0K OHM X 8 28480 1810-005%
A1RE 0683-3315 4 1 RESISTOR 330 X .254 FC TC=-400/+600 o221 Cc8331%
A1IR?7 0683-103% 1 20 RESISTOR 10K S% .2SW FC T1C=-400/+700 o2 CB103S
AIR8 0683-4725 2 3 RESISTOR 4,7K SX% .2SW FC TC=-400/+700 01121 CB4725
AIR9 0683-1525 4 4 RESISTOR 1.5K SX .25W FC TC=-400/+700 01121 CB1S2S
AlR1O 0683-102% S 8 RESISTOR 1K SX .25 FC TC:=-400/+600 01124 CB1025
AR 0683-1025 ] RESISTOR 1K SX .25W FC TC=-400/+500 01121 81025
AIR12 NOT ASSIGNED
AIR13 0683-103S 1 RESISTOR 10K 5X .25W FC TC=-400/+700 01121 €B81035
AlIR14 0683-472% 2 RESISTOR 4.7K S% .25 FC TC=-400/+700 o121 €B4725
A1RIS 1810-0041 9 1 NETWORK-RES 8-SIP2.7K OHM X 8 28480 1810-0041
AlR1S NOT ASSIGNED
B AR 7 0683-1035 1 RESISTOR 10K SX .25 FC TC=-400/+700 01121 CB103S
u“‘ AIR18 0683-1525 4 RESISTOR 1.5K S% .25W FC TC=-400/+700 [ R W3] CB1525
i AtR19 1810-008% S NETWORK-RES 9-SIP10.0K OHM X 8 28480 1810-005S
A1R20 0683-1525 4 RESISTOR 1.SK SX .25W FC TC=-400/+700 s 2 CB152S
i! A1R21 0698-4037 [ 2 RESISTOR 46.4 1% .125W F TC=0+-100 24546 C4-1/8-T0-46R4-F
S A1R22 0683-2715 6 3 RESISTOR 270 SX .25W FC TC=-400/+600 01124 CB2715
A1R23 0683-2015 S 1 RESISTOR 200 S% .25W fC TC=-400/+600 01123 CB8201S
wh AlR24 0683-102S 8 RESISTOR 1K SX .254 FC TC=-400/+600 01121 cB102s
4 A1R2S 0683-1525 4 RESISTOR 1.5K S% .25W FC ¥C=-400/+700 o121 cB152s
e A1R26 0883-1025 9 RESISTOR 1K S% .25W FC TC=-400/+600 01121 CB81025
(i A1R27 0757-0928 6 1 RESISTOR 1.5K 2% .125W F TC=0+-100 24546 Ca-1/8-T0-1501 -G
i AtR28 1810-0055 S NETWORK-RES 9-SIP10.0K OHM X 8 28480 1810-0055
; AlR29 0757-0952 6 1 RESISTOR 15K 2% .125W F TC:=0+-100 24546 C4-1/8-T0-1502-G
AIR30 0683-1035 1 RESISTOR 10K SX .25W FC TC=-400/+700 01121 €B8103s
At1R31 0683-5105 4 1 RESISTOR S1 SX .25UW FC TC=-400/+500 0112t 85105
A1R32 0683-103S 1 RESISTOR 10K SX .2S56 FC TC=-400/+700 01121 CB103S
A1IR33 0683-1035 1 RESISTOR 10K SX% .25W FC TC=-400/+700 01121 CB103S
A1R34 0683-2715 6 RESISTOR 270 SX% .25W FC YC=-400/+600 o1 121 cB2715
. A1R3S 0683-5115 6 1 RESISTOR S10 SX .25U FC TC=-400/+600 o121 CcB511%
A1R36 0683-1035 1 RESISTOR 10K S% .25W FC TC=-400/+700 01121 CB103S
AIR37 0683-2715 6 RESISTOR 270 SX .2SW FC TC=-400/+600 01121 CB2715
M AIR38 0683-103S 1 RESISTOR 10K S% .25W FC TC=-400/+700 0112t CB1035S
i A1R39 0683-1035 1 RESISTOR 10K SX .25W FC TC=-400/+700 0112t CB103S
. A1R4O 0683-103S 1 RESISTOR 10K 5% .25W FC TC=-400/+700 0t121 CB103S
H A1R41 0683-1035 1 RESISTOR 10K SX .25W FC TC=-400/+700 ot1121 81035
! A1R42 1810-0055 S NETWORK-RES 9-SIP10.0K OHM X 8 28480 1810-0055
i A1R43 0683-102S 9 RESISTOR 1K 5% .25W FC TC=-400/+600 1121 CB102S
M A1R44 0683-103% 1 RESISTOR 10K SX .25W FC TC=-400/+700 o221 CB103%
; A1R4S 0683-1035 1 RESISTOR 10K SX .25W FC TC=-400/+700 o121 €B1035
't
i
i

See introduction to this section for ordering information
*TIndicates factory selected value
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Table 7-2. Replaceable Parts (continued)

53288

Manual Changes

Reference HP Part |C o Mir
Designation Number |D]QtY Description Code Mfr Part Number
A1R46 0683-1545 8 1 RESISTOR 150K §% .2SW FC TC=-800/+900 01121 CB1545
A1RA7 NOT ASSIGNED
A1R48 0683-1035 1 RESISTOR 10K S% .25W FC TC=-400/+700 01121 CB103S
A1RA4S-
A1RSY NOT ASSIGNED
A1RS2 0683-5635 S 1 RESISTOR S6K 5% .25W FC TC=-400/+800 01121 €B%635
ATRS3 NOT ASSIGNED
A1RS4 NOT ASSIGNED
A1RSS 0683-1025 9 RESISTOR 1K S% .25W FC TC=-400/+600 01121 CB102S
ATRSE 0683-4725 2 RESISTOR 4.7K S% .25W FC TC=-400/+700 c1129 CB4725
AIRST 0683-6815 S 1 RESISTOR 680 5% .25uW FC TC=-400/+600 o2 CB681S
ARS8 0683-1025 E] RESISTOR 1K S% .25W FC TC=-400/+600 01121 €B102S
AIRSY 0683-5605 9 10 RESISTOR $6 S% .25W FC TC=-400/+500 (ARWA CB5605
A1RE0 0683-5605 9 RESISTOR 56 5% .25W FC TC=-400/+500 o121 C85605
A1R61 0683-5605 9 RESISTOR 56 S% .25W FC TC=-400/+500 61121 CBS60S
A1RB2 0683-5605 9 RESISTOR 56 S% .26W FC TC=-400/+500 01121 CBS60S
A1RE3 0683-5605 S RESISTOR S6 S% .25W FC TC=-400/+500 o121 CB%60S
A1R64 0683-5605 9 RESISTOR $6 S% .254W FC TC=-400/+500 01121 €BS60S
A1RES 0683-5605 9 RESISTOR 56 5% .25W FC TC=-400/+500 AR YA CBS60S
i A1RE6 0683-5605 9 RESISTOR 56 S% .25W FC ¥C=-400/+500 01121 CB5605
; AtR67 0683-5605 9 RESISTOR 56 5% .25W FC TC=-400/+500 o1121 €85605
| A1R68 0683-1035 1 RESISTOR 10K S% .25W FC TC=-400/+700 o2 CB103S
i A1RE9 0767-093% S 1 RESISTOR 3K 2% .125W F TC=0+-100 24548 C4-1/8-T0-3001-G
i AIR70 0757-0950 4 1 RESISTOR 12K 2% .125W F TC=0+-100 24546 C4-1/8-T0-1202-G
AIRT 0757-0279 0 1 RESISTOR 3.16K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3161-F
. AIR72 0757-0931 1 1 RESISTOR 2K 2% .125W F TC:=0+-100 245486 €4-1/8-T0-2001-G
AIRT73 0683-1035 1 RESISTOR 10K S% .25W FC TC=-4006/+700 o121 C8103S
_ A1R74 0683-1035 1 RESISTOR 10K 5% .25W FC TC=-400/+700 01121 CB103%
AIR7S 0683-1035 1 RESISTOR 10K S% .25W FC TC=-400/+700 01121 cB1035
‘ A1R76 0683-1015 7 1 RESISTOR 100 S% .25W FC TC=-400/+500 o1t21 CB101%
AIR77 0683-5605 9 RESISTOR 56 5% .25W FC 7C=-400/+500 01121 (85605
AIR78 0683-431S 6 1 RESISTOR 430 S% .25 FC TC=-400/+600 01121 CB4315
' AIR79 0683-1025 9 RESISTOR 1K S% .25W FC TC=-400/+600 01121 81025
A1R80 0683-1035 1 RESISTOR 10K S% .25W FC TC=-400/+700 0ti21 CB103%
Al1R81 0683-103% 1 RESISTOR 10K S% .25W FC TC=-400/+700 01121 CB103%
A1R82 0683-682% 7 1 RESISTOR 6.8K S% .25W FC TC=-400/+700 01121 CB682S
A1R83 0698-4037 0 RESISTOR 46.4 1% .125W F TC=0+-100 24546 C4-1/8-T0-46R4-F
A1R84 0757-0422 S 1 RESISTOR 909 1% . 1254 F TC=0+-100 24546 C4-1/8-T0-G0SR-F
A1S1 3101-1977 1 3 SWITCH-SL DPOT SUBMIN .S5A 125VAC PC 28480 3101-1977
A152 3101-1977 1 SWITCH-SL DPDT SUBMIN .5A 12SVAC PC 28480 3101-1977
A1S53 3101-1977 1 SWITCH-SL DPDT SUBMIN .SA 12SvAC PC 28480 3101-1977
Al 1820-005S 6 2 IC CNTR TTL DECD SYNCHRO POS-EDGE-TRIG 01295 SN7490AN
AU2 1820-1056 9 1 IC SCHMITT-TRIG TTL NAND QUAD 2-INP 01299 SN74132N
A1U3 1820-0175 1 1 IC INV TTL HEX 1-INP 01295 SN7405N
AlU4 1820-1401 8 1 IC MIsc 28480 1820-1401
A1US 1820-0513 1 2 IC GATE TTL AND QUAD 2-INP 01295 SN7409N
AlUS 1820-0282 1 4 IC GATE TTL EXCL-OR QUAD 2-INP 01295 SN7486N
AlU7 1820-0511 S 1 IC GATE TTL AND QUAD 2-INP 01295 SN7408N
AlUg 1820-0174 0 6 IC INV TTL HEX 01285 SN7404N
AlUg 1820-0661 0 2 IC GATE TTL OR QUAD 2-INP 01295 SN7432N
AtU0 1820-1143 S 1 IC CNTR TTL DECD SYNCHRO 27014 DMBSS2N
AU 1820-0301 S S IC LCH TTL D-TYPE 4-8I7 01285 SN747SN
AlUI2 1820-2316 6 1 IC CNTR IIL DECD HEX 28480 I0B2-4
AlU13 1820-0269 4 2 IC GATE TTL NAND QUAD 2-INP 01295 SN7403N
AilUt4 1820-0513 1 IC GATE TTL AND QUAD 2-INP 01295 SN7409N
AUIS 1820-0803 2 1 IC GATE ECL OR-NOR TPL 04713 nci1o10sP
AlU16 1820-0537 9 1 IC SCHMITT-TRIG TTL NAND DUAL 4-INP 01285 SN7413N
AWL7 1820-0068 1 1 IC GATE TTL NAND TPL 3-INP 01295 SN7410N
AlUg 1820-0174 0 IC INV TTL HEX 01295 SN7404N
AU 1820-0077 2 1 IC FF TTL D-TYPE POS-EDGE-TRIG CLEAR 01295 SN7474N
A1U20 1820-0055 6 IC CNTR TTL DECD SYNCHRO POS-EDGE-TRIG 01295 SN7490AN
AlU21 1820-2317 7 i IC nisC IIL 28480 10B9-TL
A1U22 1820-0269 4 1C GATE TTL NAND QUAD 2-INP 01285 SN7403N
Q AlU23 1820-0328 6 1 IC GATE TTL NOR QUAD 2-INP 0129% SN7402N
. AlU24 1820-0282 1 IC GATE TTL EXCL-OR QUAD 2-INP 01295 SN748EN
g A1U2S 1820-0301 S IC LCH TTL D-TYPE 4-BIT 0129% SNT7475N
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Table 7-2. Replaceable Parts (continued)

Reference HP Part |C Iy Mtr
. : t Description Mfr Part Number
Designation Number |D Qty P Code
A1U26 1820-0301 5 IC LCH TTL D-TYPE 4-BIT 01295 SN747SN
AtU27 1820-0301 5 IC LCH TTL D-TYPE 4-BIT 01295 SN7475N
AtU28 1820-0538 0 2 IC GATE TTL NOR DUAL 4-INP 01295 SN7423N
A1U29 1820-0282 1 IC GATE TTL EXCL-OR QUAD 2-INP 01295 SN7486N
ATU3D 1820-0282 1 IC GATE TTL EXCL-OR QUAD 2-INP 01295 SN7486N
ATU31 1820-0301 S IC LCH TTL D-TYPE 4-BIT 01295 SN7475N
AlU32 1820-0538 0 IC GATE TTL NOR DUAL 4-INP 01295 SN7423N
A1U33 1820-0174 ] IC INV JTL HEX 01285 SN7404N
A1U34 1820-0174 0 IC INV TTL HEX 01285 SN7404N
A1U3S 1820-0174 0 IC INV TTL HEX 01295 SN7404N
A1U36 1820-0174 0 IC INV TTL HEX 01295 SN7404N
ATU37 NOT ASSIGNED
A1U38 1820-0661 0 IC GATE TTL OR QUAD 2-INP 01295 SN7432N
A1U39 1820-0214 9 1 IC DCOR TYL BCD-TO-DEC 4-TO-10-LINE 01295 SN7442AN
A1U4D0 1820-0054 S 1 IC GATE TTL NAND QUAD 2-INP 01285 SN7400N
AtU4Y 1220-1644 1 1 IC DCDR TTL LS BCD-TQ-7-SEG 4-TO-7-LINE 01295 SN74LS248N
A1XAl NOT ASSIGNED
A1 XAZ NOT ASSIGNED
A1XA3 1251-2035 9 4 CONNECTOR-PC EDGE 15-CONT/ROW 2-ROWS 28480 1251-2035
ATXAdA 1251-2026 8 9 CONNECTOR-PC EDGE 18-CONT/ROW 2-ROUS 28480 1251-2026
A1XA4B 1251-2026 8 CONNECTOR-PC EDGE 18-CONT/ROW 2-ROUS 28480 1251-2026
A1XAS 1251-2035 e CONNECTOR-PC EDGE 15-CONT/ROW 2-ROUS 28480 1251-2035
A1XASB 1251-2026 8 CONNECTOR-PC EDGE 18-CONT/ROW 2-ROWS 28480 1251-2026
AT XAB 1251-2035 ] CONNECTOR-PC EDGE 15-CONT/ROW 2-~ROWS 28480 1251-2035
AI1XAT7 1251-203% 9 CONNECTOR-PC EOGE 15-CONT/ROW 2-ROWS 28480 1251-2035
A1XABA 1251-2026 8 CONNECTOR-PC EDGE 18-CONT/ROW 2-RQOWS 28480 1251-2026
A1XA8B 1251-2026 g CONNELTOR-PC EDGE 18-CONT/ROW 2-ROWS 28480 1251-2026
ATXAQ NOT ASSIGNED &
ATXA10 1251-2026 8 CONNECTOR-PC EDGE 18-CONT/ROW 2-R0US 28480 1251-202¢ 1
AlXATY 1251-206286 8 CONNECTOR-PC EDGE 18-CONT/ROUW 2-ROWS 28480 1251-2026 o
ATXA12 1251-2026 8 CONNECTOR-PC EDGE 18-CONT/ROW 2-ROWS 28480 1251-2026
AlXA13 NOT ASSIGNED
ATXAL4 1251-2026 8 CONNECTOR-PC EDGE 18-CONT/ROW 2-ROWS 28480 1251-2026
AYXI 1200-0567 1 2 SOCKET-IC 28-CONT DIP DIP-SLDR 28480 1200-0567
ATXUT -
ATXU3 NOT ASSTIGNED
ATXU4 1200-0638 8 1 SOCKET-IC 20-CONT DIP DIP-SLDR 28480 1200-0639
ATXUS -
ATXUTY NOT ASSIGNED
ATXU1Z 1200-0473 8 2 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1209-0473
ATXU13-
A1XU20 NOT ASSIGNED
A1XU21 1200-0473 8 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0473
A1XU22-
ATXU36 NOT ASSIGNED
ATXU37 1200-0567 1 SOCKET-IC 28-CONT DIP DIP-SLOR 28480 1200-0567
ATXY1 1260-0153 1 i SOCKET-XSTR 3-CONT T0-S DIP-SLOR 28480 1200-0183
ATY1 0410-0405 0 1 CRYSTAL-QUARTZ 10.000 MHZ 28480 0410-040S

See introduction to this section for ordering information
*Indicates factory selected value
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1OMHZ_0SC_OUT OPTION 010) [
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CONNECTION-NOT USED ON ASSEMBLY.

Figure 7-1. A1 Motherboard Schematic Diagram
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Figure 7-1
A1 MOTHERBOARD SCHEMATIC DIAGRAM
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Model 5328B
Service

@ SECTION VIl
SERVICE

8-1. INTRODUCTION
This manual section contains:
e service information
e circuit diagrams
¢ principles of operation
8-2. PAGE AND REFERENCE NUMBERING
This is “Section 8” of the “5328B Operating and Service Manual”.

All page numbers, (sub)section numbers, “Figure” numbers, and “Table” numbersin this section
begin “8-"".

In the first “general” part of this section, the reference numbers have only two parts:
¢ The section identifier, “8-", and ...

O e A suffix number, assigned serially for each category of reference (tables, figures, etc.).

In the portions of this section dealing with specific areas of the Model 5328B, the reference
numbers have three parts:

¢ The section identifier, “8-", and ...

e The sub-section identifier “A-", “B-"", “C-", or “D-" and ...

o A suffix number, assigned serially for each catagory of the sub-section reference.
Sub-section A covers the Main Counter and Function Selector. Sub-section ““B” covers the Input
Options. sub-section ‘B’ is further divided to describe each option and is {abeled with a second
jetter of “A”, “B”, or “C” following the sub-section designator “B”.

Sub-section “8-BA- *’ describes the Programmable Input Module

Sub-section “8-BB- ”’ describes the Digital Voltmeter Module

Sub-section “8-BC- ”” describes the Channel C Module
Sub-section “C” describes the Hewlett Packard Interface Bus (HP-1B) board.

Sub-section “D” describes the Power Supply board.

This approach parallels the organization of Model 5328B. For example, material related to the HP-
IB area of the Model 5328B is referenced by numbers beginning “8-C-".

Q 8-3. SAFETY CONSIDERATIONS

This section contains warnings and cautions that must be followed for your protection and to
avoid damage to the equipment.

. 8-1
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WARNING

MAINTENANCE DESCRIBED HERE!N IS PERFORMED WITH
POWER SUPPLIED TO THE MODEL 53288, AND PROTECTIVE
COVERS REMOVED. SUCH MAINTENANCE SHOULD BE PER-
FORMED ONLY BY SERVICE-TRAINED PERSONNEL WHO ARE
AWARE OF THE HAZARDS INVOLVED (FOR EXAMPLE, FIRE
AND ELECTRICAL SHOCK). WHERE MAINTENANCE CAN BE
PERFORMED WITHOUT POWER APPLIED, THE POWER SHOULD
BE REMOVED.

Some of the procedures in this manual section require removal of one or more of the Model
5328B’s covers. Removal of a cover may allow access to a potentially lethal voltage. Be sure to use
adequate protective measures to prevent personal injury.

The Model 5328B has a chassis ground which is connected to earth ground through a ground wire
in the power cable, when the unit’s main power cable is connected to asuitably-wired outlet. You
should not attempt to defeat this grounding arrangement. If you suspect that a satisfactory ground
cannot be obtained because of a fault in the power cable, replace the power cable.

8-4. CIRCUIT DIAGRAMS
A listing of the circuit diagrams (and related Parts List tables) is provided in Table 8-1.
Each circuit diagram contains:
¢ a table that shows all reference designations used for the assembly
» a table of active elements (diodes, transistors, and integrated circuits), including part
numbers.
The schematic diagrams contain “to/from’’ information for inputs and outputs. This information

is supplemented by an overall interconnection diagram of the Motherboard (A1) and a block
diagram of each assembly.

8-5. SCHEMATIC DIAGRAM SYMBOLS

A listing of some of the symbols used in the schematic diagrams in this manual is provided in of
Figure 8-1.

8-6. REFERENCE DESIGNATIONS

Assemblies such as printed circuit boards are assigned reference designation numbers in
sequence — “A1’, “A2”, etc.

As shown in Figure 8-2, subassemblies within an assembly are given a subordinate “A” reference
designation. For example, rectifier subassembly “A1” has the complete designation “A25A1".

For an individual component, the complete designator is created by adding the reference
designators of the assembly and subassembly (if any) of which it is a part; for example the
complete reference designation for diode ‘““CR1” on the rectifier subassembly (see Figure 8-D-2)
(“A25A17) is “A25A1TCR1”.

8-2
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Table 8-1. Circuit Diagrams

Model 5328B

Assy Circuit Parts
Ref Description HP Part No. Diagr List
Des \ gram Table
A1  Motherboard Assembly 05328-60001 8-A-10 6-2
A2  Power Supply Assembly 05328-60034 8-D-2 6-3
A3  Support Board Assembly 05328-60018 8-A-15 6-4
A3A1 Quartz Oscillator — 10 MHz 10811-60111 6-4
A4  Function Selector Assembly 05328-60005 8-A-13 6-5
A5  PS Autorange Assembly 05328-60012 8-BB-2 6-6
(See NOTE 1)
A6  Buffer Amplifier Assembly 05328-60013 8-BB-3 6-6
(See NOTE 1)
A7  VF Converter Assembly 05328-60014 8-BB-4 6-6
(See NOTE 1) ,
A8 1300 MHz C Channel Assembly 05328-60025 8-BC-3 6-7
(See NOTE 2)
A8A1 1.3 GHz Board Assembly 05305-60006 8-BC-2 6-7
(See NOTE 2)
O A9  Not Assigned
A10 Synchronizer Assembly 05328-60020 8-BA-9 6-8
A1l DAC Assembly 05328-60023 8-BA-11 6-8
A12  Amplifier Assembly 05328-60041 8-BA-8 6-8
A13  Not Assigned
A14  Multiplier Assembly 05328-60010 8-BA-10 6-8
A15 HP-IB Interface Assembly’ 05328-60043 8-C-2 6-9
A16  Display Assembly 05328-60033 8-A-14 6-10
A17 DVM Front Board Assembly 05328-60015 6-6
(See NOTE 1)
A18  Not Assigned
A19  Switch Control Assembly 05328-60021 8-BA-7 6-8
NOTES —

1.

Part of (optional) Digital Voltmeter (Option 021 or part of Option 050)

2. Part of (optional) 90-1300 MHz “C” Channel (Option 031 or part of Option 050)

\Q
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DANGEROUS VOLTAGE, EXCEEDS SYMBOLS
1000 VOLTS

FRONT PANEL LABEL @
——

KNOB CONTROL

SCREWDRIVER ADJUST

[] =

REAR PANEL LABEL

M
| |
LJ

MAIN SIGNAL PATH

INTERIOR AND PC BOARDS LABEL
FEEDBACK PATH

WIPER MOVES TOWARD “CW" WHEN

CONTROL IS ROTATED CLOCKWISE ?oa (5 ) oa TEST POINT

all

-_L OR @ PROTECTIVE CONDUCTOR TERMINAL A INSTRUCTION MANUAL REFERENCE
‘7 CIRCUIT COMMON /~\_’/  ALTERNATING CURRENT
@ IDENTIFIED COMMON ===  DIRECT CURRENT

,J, OR mlm CHASSIS TERMINAL ALTERNATING OR DIRECT CURRENT

{

Figure 8-1. Schematic Diagram Symbols

REFERENCE DESIGNATIONS

; REFERENCE DESIGNATIONS WITHIN ASSEMBLIES ARE ABBREVI-

: ATED. ADD ASSEMBLY NUMBER TO ABBREVIATION FOR COM-
PLETE DESCRIPTION. JACKS ARE THE STATIONARY CONNECTORS
AND PLUGS ARE THE MORE MOVEABLE OF TWO CONNECTORS.

|

|

\

ASSEMBLY ABBREVIATION COMPLETE DESCRIPTION

A25 Cl1 A25C1
A25A1 CR1 A25A1CR1
NO PREFIX J3 J3
Assembly Stk. No. Assembly Series No.
\ Assembly Assembly (includes A25A1  (used to document
: Number Name Assembly) changes)

//\ Ve -\ \/_M /—A_'\
A25 POWER SUPPLY ASSY(05100-6007) SERIES 330

J2 mounted on r Rectifier /A' RECTIFIER ASSY

J3 not mounted

Agsembly A25 I A bly (05100:6231) I on Assembly A25
Numbers indicate Part of A25 l
Pins of J2 \ (o PIO |J3
J2 TI . \XAl CRI XAl/ WHT-ORN-GY RED +6.3V
2 TO
I Tovy “a A5PI(6)
I '
L | !
5 H 128 . s +6.3V supplied
2 Qv pa < | fromJ3to Pin 6
Transformer /‘/ | l Asof P:ﬂonAs
Terminal . Connector A25XAl N semay
Numbers ' Pin Numbers

Figure 8-2. Reference Designations

8-7. SIGNAL NAMES

In general, the signal names used in the Model 5328B provide a very good indication of what that
particular signal does. A listing of most of the Model 5328B’s signal names is provided in Table 8-2.

8- .
| www.valuetronics.com




Model 5328B

Table 8-2. Signal Names and Descriptions

DESCRIPTION

MNEMONIC
® A

A

R(AD)
R(A1)

Ao =lw

C ARM
CLK

Data A
Data B
Data C
Data D
Digit A
Digit B
Digit C
Digit D
DVM

F Code A (FA)
f Code B (FB)
F Code C (FC)
f Code D (FD)

@ iy
GOSC

‘GOSC
HDS
HDSA
HLS
RL (HOPN)
HPL
HRD
HRS
HRTB
R (HTBA)

RL (HTBB)
R (HTBO)

RL (IA)
RL (iB)
RL (IC)

LL ANN
LDDCA

®

LDDIS

Output of Time Interval Unit, A Channel. ECL levels.

Nonlatched ROM bits that drive Arming Multiplexer select lines on
Function Selector. TTL levels.

Output of Time Interval Unit, B Channel £ECL levels.
Output of C module, the carry input for the FS decade. ECL levels.

Active high TTL line used for module C arming measurement.
Clock. Digital Address Clock to display. TTL levels.

TTL 4-bit BCD code. Data going to display and HP-IB.

TTL 4-bit digit address code. Controls interchange of data.

Frequency line counted by Function Selector to give display reading.
ECL level.

Function code from FUNCTION switch. TTL levels.

Function Selector.
Gated oscillator. ECL levels.

TTL level high disables sychronizers.

Used by Option 011 HP-IB Interface to strobe bus data in remote listener.
TTL level line used to strobe latches.

Latched ROM line which locks open Function Selector main gate.

Same as LDP.

High resets decades. TTL active high.

High strobes 4K ROM. TTL active high.

High resets time base. TTL active high. Also resets Function Selector.

Nonlatched ROM bit which enables the TTL level Channel A signal from
the Function Selector to be counted by the Time Base.

Latch ROM bit which enables the TTL level Channel B signal from the
Function Selector to be counted by the Time Base.

Nonlatched ROM bit which enables the time base to count the oscillator
output.

TTL level latched ROM bits that drive High Speed Multiplexer select lines
on Function Selector.

Low annunciators. TTL active low turns RHS annunciators on. Must be
timed with digit address code to display selected annunciators.

Low disable Decade Counting Assembly (DCA). TTL active low disébles
DCA so that all DCA outputs are high.

Low disable indicators. TTL active low blanks RHS annunciators and all
decimal points.

Low display display. TTL active low blanks display except LHS annunciators.

www.valuetronics.com
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Table 8-2. Signal Names and Descriptions (continued)

MNEMONIC DESCRIPTION
LDP Low decimal point. TTL active low turns decimal points on. Must be time
with digit address code to display selected decimal point.
LDSW Low disable switches. The active low disables the FUNCTION, RESOLUTION,
and RESET switches. Allows module control.
LEXT Low external. TTL active low disables FUNCTION and RESOLUTION switches
for external control and lights RMT annunciator.
LINH Low inhibit. TTL active low inhibits starting new measurement.
MG Low main gate. TTL active low indicates main gate open.
RL (LMGF) Latched ROM bit to Function Selector which selects the main gate F/F on
the Function Selector to establish the gate time.
LMRES Low when RESET signal comes from display. Provides power-up type reset.
LRES Low reset. TTL active low resets when FUNCTION, RESOLUTION, or RESET
switch settings are changed. Also resets when DVM switches are changed.
Provides power-up type of reset.
R (LST) Nonlatched ROM line which is HIGH in stop totalize and LOW is start.
RL (LTOT) Low totalize. Latched ROM bit low in TOTALIZE mode. TTL level.
LTR Low transfer. TTL active low used in DCA.
MG Main gate. Accurate signal to drive remote gate such as Channel C.
MG ECL levels.
0sC 10 MHz oscillator. TTL level.
OSC 10 MHz oscillator. ECL levels.
0OsSC
OVFL Overflow. TTL active low indicates display overflow.
RG ROM bit. Used to recognize period and institute hysteresis compensation.
TTL level. .
RL1 (HEC) Latched ROM bit. TTL level enables Channel C to strobe its digit onto the bus.
RL2 (BIL) Latched ROM bit. High for time interval average. TTL level.
RL3 (HDVM) Latched ROM bit. Enables DVM to strobe a minus sign on the display on blank
characters. TTL level.
RL4 (LTIF) Latched ROM bit. TTL level low in Time Interval or Period measurement.
RL5 (TIO) Latched ROM bit. TTL level used to recognize period average.
RL6 (HC) Latched ROM bit which turns hysteresis compensation on and has a Time
Interval as opposed to a Period measurement made by the Time Interval unit.
TTL level.
SRT The charge node line that controls the sample rate speed.
RL (TBA)
RL (TBB) Latched ROM bits that drive Time Base Select code inputs.
RL (TBC)
T8I TTL signal that drives Time Base.
TBO Time Base scaled output. TTL levels.

TBS Code A (TBSA)
TBS Code B (TBSB)
TBS Code C (TBSC)

il
T

Time Base Code input to ROM controlled by the Time Base switch. TTL levels.

Time interval. Output of Time Interval modulse used in time interval
measurements. ECL levels.




Model 5328B

Table 8-2. Signal Names and Descriptions (continued)

QUALIFIERS
SIGNAL DESCRIPTION
ADDR H= My Listen Address
ANN L = Annunciator On
ATN L = Attention
BO 16 State Sequence Count for Output of ASCit Code
B1 16 State Sequence Count for Qutput of ASCIt Code
B2 16 State Sequence Count for Output of ASCIl Code
B3 16 State Sequence Count for Output of ASCli Code
BLK 16 State Sequence Count for Output of ASCIl Code
D H = Decimal Point has been Qutputted
DAC H = Data Accepted
DAV L = Data is Valid
DIO1 HP-iB Data Bit 1
DIO2 HP-1B Data Bit 2
DIO3 HP-1B Data Bit 3
DIO4 HP-1B Data Bit 4
DIOS HP-IB Data Bit 5
D106 HP-1B Data Bit 6
DIO7 HP-iB Data Bit 7
EOM H = End of Measurement
‘ J Alwasys HIGH, used for unconditional jump
LDP L = Decimal Point On
LIS H = Address to Listen
LLO H = Local Lockout On
MA L = Enable Strobe to Function Select Latch U34 and Select Bit on
Module Strobe Code
MB L = Enable Strobe to Time Base Select Latch U28 and Select Bit
on Module Strobe Code
MLT H = Make Multiple Measurements
MS H = Module Strobe L = FC & TB Strobe
OVFL L = Overflow
oDV L = Wait until Addressed
RDF H = Read Data on the fly
REN L = Remote Enabled
RFD H = Ready for Data
S H = Measurement has dimension of time
SP H = Serial Pole Active
SRQ L = Service Request
SWL H = Switch to Local
TALK A L = Talk Always
TLK H = Address to Talk

www.valuetronics.com

Service

8-7



Model 5328B

Service
‘H Table 8-2. Signal Names and Descriptions (continued)
;{ OUTPUTS
ll' SIGNAL DESCRIPTION
' LLIS Unlisten
X HLIS Listen
': LTLK Untatk
HTLK Talk
Lsp Serial Poll Disable
' HSP Serial Poll Enable
; LMA Enable Function Code Latch Input, Module Select Code. Also
i used in putting out Exponent
HMA Opposite of LMA
' LS Measurement does not have dimension of time. Output POS EXP
' HS Opposite of LS
! HLTCH Latch Data into U28, U33, or U34
i LRMT Go to Local
I HRMT Go to Remote
! LD Decimal Point has not been outputted
HD Decimal Point has been outputted
\ LMB Enable Time Base Code Latch Input. Module Select Code. Also
j used in putting out Exponent
i HMB Opposite of LMB
| LMS Enabie Function and Time Base Code Latches, Disable Module
i Strobe Line
i HMS Opposite of LMS
t LDAV 5328A says Data Not Valid
HDAV 5328A says Data Valid
LRFD 5328A says Not Ready for Data
HRFD 5328A says Ready of Data
LDAC 5328A says Data not Accepted
HDAC 5328A says Data Accepted
LLO Local Lockout Off
HLLO Local Lockout On .
LEOM Reset End of Measurement F/F (U118}
HIC Initialize 16 State Counter
HDSA Strobe Mainframe Display and 16 State Counter
) LRPR Turn OFF Master Remote Programming Reset
g HRPR Turn ON Master Remote Programming Reset
i LDDIS Low Disable Display. TTL active low turns blanks display except
- LHS Annunciators
HDDIS Opposite of LDDIS
; LINH Inhibit Counter from Arming
‘ LRST Turn OFF Counter Mainframe Reset
HRST Turn ON Counter Mainframe Reset
LSRQ Output (on U15, U24) Binary 8 on ASCIl Bus
HSRQ Output {on U15, U24) Binary 64 on ASCH Bus
ASP Output {on U15, U24) ASCII space
H LDAO Output {on U15, U24) all HIGHS on Bus and Disarm DAC Line
; HDAO Output (on U15, U24) all HIGHS on Bus and Arm DAC Line
: All succeeding bits put out on U15, U24 to be put on
HP-1B as ASCIl Characters
] ADIG ASCII Digit from Display
ALF ASCHI Line Feed
AP ASCIl ¢
ACR ASCII Carriage Return
’ AE ASCII £
X ADP ASCI1 Decimal Point
‘ A3 ASCII 3
| A6 ASCIl 6
A9 ASCH 9
! A+ ASCII +
A- ASCH -
: AOVF ASCII Letter O

: 8-8 )
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8-8. IDENTIFICATION MARKINGS ON PRINTED CIRCUIT BOARDS
HP printed circuit boards have four identification numbers (see Figure 8-3):

o the Hewlett-Packard “Part Number”
e the “SERIES” number
e a revision letter

e a production code

Service

PRINTED CIRCUIT BOARD IDENTIFICATION

REVISION LETTER W HP PART NO.
.. 05340-60037
A 1248A 32 <J————\ MANUFACTURING

ey 5 \ DIVISION CODE
e g 5? ,; tg é' S
¥ § i ,%‘ %%

PROOUCTION CODE

SERIES NO.
{May Be Stamped
Eisewhere On The Board}

o %, T
|

Figure 8-3. Identification Markings on Printed Circuit Boards

8-9. Hewlett-Packard Part Number

The Hewlett-Packard Part Number on a 5328B printed circuit board has ten digits (example:
“05328-60018"), and is the primary identification. in general, all assemblies having the same part
number are interchangeable. When a production change is made to an assembly that makes it
incompatible with earlier versions, the HP Part Number is changed.

8-10. SERIES Number

The SERIES number (example: “SERIES 2408”) is used to document minor changes to a part. As
changes are made, the SERIES number is changed. When a replacement board is ordered, it may
have a SERIES number that is different (typically higher) than that of the boarditreplaces. If there
is a difference between the SERIES number marked on the board and the SERIES number
indicated on the circuit diagram for thatboard, a minor difference exists. If the SERIES number on
the board is lower than that on the schematic, refer to Section 7 of this manual for backdating
information. If the SERIES number on the board is higher than that on the schematic in this
manual, refer to the ‘“Manual Changes” supplement that accompanies the manual for
information. if the “Manual Changes” supplementis missing, contactyour local Hewlett-Packard
sales and Service Office (see listing at the back of this manual).

8-11. Revision Letter

A “revision letter” (“A”, “B”, etc.) denotes a change in the layout of a printed circuit. For
example, if a capacitor’s type is changed (its electrical value can stay the same), and requires
different spacing for its leads, the printed circuit board’s layout is changed; the board’s revision
letter is changed to indicate this change. When a revision letter changes, the board’s SERIES
number is also usually changed.

8-12. Production Code

The production code is the four-digit seven-segment number used for production purposes.

www.valuetronics.com
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8-13. Special Symbols

A triangle (“A”) or square (“3”’) may be used on a printed circuit board to help in identifying
such important things as —

e pin “1” of a DIP or flat-pack IC

¢ pin “1” of a resistor pack

¢ the tab of a “TOx” case

e the “+” side of an electrolytic capacitor

¢ the cathode end of a diode

e section “1” of a DIP switch
8-14. ASSEMBLY LOCATIONS AND COMPONENT LOCATORS
Figure 8-4, Figure 8-5, and Figure 8-6 show the front, rear, and top views of the Model 53288,
respectively. The front (Figure 8-4) and rear (Figure 8-5) views show reference designators of the
front and rear panel controls, connectors, and indicators.

The top view (Figure 8-6) shows assembly locations.

The component locator for each printed circuit assembly is shown next to the schematic diagram
for that assembly.

AGS1A A10R1-S1  A1952 A1954 A1956  A1957
ABR44 A19R24-S8

A6S518

‘S#Glfﬂvt “;JOL"'AEYER ) CHANNEL © i LT o . 7 " CHANNFL B

£

[ /] ] |a B
A1955
1652 A16S1 A1654 A16S3 A16R6 J210 J211 4310 J311 A9 A19S3 A12J3 A19J4

A1951 A12J2 A19S8

Figure 8-4. Model 5328B Front View

HP-1B
S F 5 A156 A1551

A1S3  Al1S2  A1lS1 J4 J3 J2 3

Figure 8-5. Model 5328B Rear View

8-10
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A15
A2 POWER SUPPLY
AlC18
(STD.
0SC. ADJ.)
ACCESS
OPTION
010
OVEN OSC.
POSITION
FUNCTION W
SELECTOR PROGRAMMABLE A19 \\‘-\sﬁg
ASSEMBLY OPTION 021 A8 INPUT SWITCH
A16 DVM
OPTION 031 A10,A11,A12,A14 CONTROL
DISPLAY POSITION EMBLY
ASSEMBLY A5 ABATA17 CHANNEL C ~ ASSEMBL
(HIDDEN) . POSITION {(HIDDEN)

Figure 8-6. Model 5328B Top Internal View
8-15. FACTORY-SELECTED COMPONENTS
nominal value is shown in the schematic and listed in the table of replaceable parts. Atable on the

schematic lists factory-selected parts by reference designator. The normal range of values are
shown and the factors affecting part selection are described.

Q Factory selected parts are identified by an asterisk (“*”’) on the schematic andinthe partslist. The

8-11
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8-16.

OVERALL DESCRIPTION

The Model 5328B is a basic universal counter mainframe that supports several options. As shown
in the Overall Block Diagram (Figure 8-7), the counter is organized into several relatively
independent sections that communicate via an internal 90-line bus system. Detailed descriptions
of the counter’s various sections are provided.

SAMPLE
RATE ;_ Main Counter Area (A1 MOTHER BOARD) ]
o—t |
RESET! Transfer 10 MHz l
] Reset Reset ROM Oscillator l
| B ) l EXT
I Decac.le | Sample Inhibit Time Base «— > l 2%
Counting Rate Out Time le
| Assembly [ Base CLK l
’ DAT !v 1 ’
FUNCTION r A4 Function R
o—H ROM Selector Gate Out
. | ROM Lines l First (TTL) I
Decade
FREQ | l Main »] Main Gate |
RESOLUTION I Gate ] Main Gate (ECU) | £yin-Flop [ [
1] <1 RoM
[ 2 ] | Time l
% Al16 | Interval A '
| 4] Display [+ .
5| Control y je— B Arming . ’gur:ee le— A '
5 [6] and | [ ™ain High |[*—C Flip-Flop MaPX [
w (7] Orivers | Gate  [—»{ Speed [«— DVM B
Z B MPX MPX |e— Gated Osc ares
N i o e |
z C> l«— Time Base ROM
5 ] | rom Out I
* IS E P |
o e e o e e e e ——————
I"ovM Module (Option 021) Cable A15 HP-1B 'I
A5, A6, A7, A17 l l
HI Functi
ol | Voltage to Isolators and (b oo
| Attenuator/_ol  Frequency |—»] Power Supply -
Buffer Converter {Option 021 Only} | Programming |
Lo I l Latches I
—— e ] HP-18
I 1300-MHz Modute (Option 031) A8 l l State Machine I
C-Arm |l =
| |1 |
| Main Gate (ECL) 1 - I I
w1 [
—— w
I T 11 3 Data Qutput
INPUTl chn%de ¢ i > S Logic I
©
S ’ Schmitt ate ) tatch | ROM i E L ———— 41
Trigger N 2 —_— e —— —
I___________ _I g r_—A2l>’0wer8upp|y 7
e o e 2
l Programmable Input Module A10, A11, A12, A14, A19 l 'S_ I Optical |
l A ! < ' I;ol_atot: Fan
WiILC
INPUT] i ROM_4 | B
A A Attenuator, Time Interval N | Line,
O+ and 1 ! ‘
Amplifier P
| Synchro- |, | 100-MHz - ose_| | ™M |
INPUT l nizers Muttiplier ]
8 B Attenuator Gated O I l Rectifiers, ‘
o I and - ated Usc . Filters,
C [_ Amplifier T B 4 - IT Regulators
. L ___ ¥ % -
Figure 8-7. Overall Block Diagram
8-12
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@ 8-17. TROUBLESHOOTING OVERVIEW

The 5328B counter will be segmented into 6 different sections for the purpose of troubleshooting.
See Figure 8-8.

Each of these sections performs an independent function and can be viewed as a potential
problem center in a troubleshooting sense. These sections are listed below:

Power Supply Section

Main Counter Section

Input Section

HP-IB Section

DVM Section (Option 021)
Channel C Section (Option 031)

This sectioning closely parallels the division of the counter into operating sections as described in
the overall description. The first four sections comprise the main counter and the other two
sections are for extended capabilities. The HP-IB board allows remote operation of the 5328B
through controllers. Option 021 allows the counter to make DC measurements of external
voltages and internal counter trigger levels for more accurate time interval measurements.

Option 031 adds a C Channel to the 53288 extending the frequency range of the counter to 1300
MHz. '

‘ MAIN COUNTER INPUT

SECTION SECTION
Al, A4, A10, A11,
A16, A3 A12, A14

oy HP-18 DVM OFT. 021 © SHANNEL
A15 AS, A6, AT OPT. 031
A2 A8, ABA1

Figure 8-8. Independent Sections For Troubleshooting
Troubleshooting is approached in a hierarchical fashion. The troubleshooting procedure:

1. ldentifies a faulty section.
2. ldentifies a faulty board within that section.
3. Identifies the faulty component(s) on that board.

8-18. Troubleshooting Methodology

Q There are two methods to approach the troubleshooting of the counter:

1. The branching approach
2. The sequential approach

- ) 8-13
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8-19. Branch Mode troubleshooting

5 In the Branching mode, identify the faulty section(s) by observing the failure symptoms and
i relating them to the function of each section as shown in Figure 8-9. Table 8-3, Symptoms-to-
Section Troubleshooting lists some of the more common failure symptoms and the sections that
they are probably related to. This is not an exhaustive list and could be greatly supplemented by
experience in troubleshooting the 5328B counter. The Branching approach towards trouble-
shooting is not foolproof but can greatly reduce troubleshooting time by localizing the problem
without sequentially going through all the sections of the counter. Upon identifying the faulty
section, the next step is to identify the faulty board within that section and then troubleshooting
|y the board to component level.

. l
|
i

! CHECK AND TROUBLESHOOT
:' POWER SUPPLY
]

ii:’ BRANCH TO SUSPECT SECTION
<«—————— DEPENDING ON SYMPTOMS
(USE TABLE 8-3)

\ L Y y Y

MAIN DVM
COUNTER INPUT HP-18 CHANNEL C

SPCTION SECTION SECTION (%Epcvﬂooz:l» (OPT. 031)

Figure 8-9. Branching Mode Troubleshooting

8-20. Sequential Mode Troubleshooting

In the Sequential troubleshooting mode, move through the sections of the counter shown in
Figure 8-10. The sequence in Figure 8-10 is based upon a history of past failures and ease of
troubleshooting each section. Depending upon the failure symptoms and prior troubleshooting
experience, this sequence may be changed. The sequential method is more time consuming than
branching but is more reliable in discovering a fault.

in both these troubleshooting approaches it is advisable to first check the power supply voltages
" before proceeding as these voltages are critical to the proper operation of every one of the
sections. Also, power supply voltage variations or failures are the most common cause of failures
“:‘ in the 53288.

Using either of the methods described, branching or sequential, the next step is to troubleshoot
each faulty section. This will be discussed in the next few paragraphs.

8-21. Special Extender Board (HP Part Number 05328-62016)
A special extender board is available to make testing of certain parts of the Model 53288 easier.

i Two of these boards are required to extend the A4 Function Selector.

g 1-14 .
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CHECK
POWER

A2

SUPPLY

PROBLEM
PERSISTS
/

TROUBLESHOOT
MAIN COUNTER

Yy

SECTION

PROBLEM
PERSISTS
/

TROUBLESHOOT

L Al, A4, A16

INPUT SECTION

PROBLEM
PERSISTS

DOES
COUNTER WORK
IN LOCAL BUT
NOT IN
REMOTE

TROUBLESHOOT
DVM SECTION

A10, A11, A12, A14

TROUBLESHOOT
HP-1B BOARD
A1S

A5, A6, A7

(OPTION 021

PROBLEM
PERSISTS

Y

TROUBLESHOOT

CHANNEL C

PROBLEM
PERSISTS

Y

CHECK &

- A8, ABA1

REPLACE
OSCILLATOR

- A3, A3A1

Figure 8-10. Sequential Mode Troubleshooting
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8-22. Troubleshooting Kit 05328-60131

The troubleshooting kit consists of test cards for troubleshooting the Main Counter Section and

an HP-IB test kit for troubleshooting the HP-1B board.

The kit is recommended to reduce troubleshooting time for the HP5328B.

The troubleshooting kit consists of the following parts:

Test Cards:

Card 1:
Card 2:

05328-21004
05328-22004

HP-1B (A15) Board Troubleshooting:

05328-13306:

05328-90106:
05328-13306:
10230-62101:

1400-0734:
05005-60116:
05328-90106:

Cassette containing the HP55005A Logic Troubleshooting
System and characterization data

HP-IB Troubleshooting Procedure

Modified 8120-2176 Ribbon Cables (2)

Grabber Clips (6)

16 pin IC Test Clip (2)

Probe Ground (wire) used as a jumper

Troubleshooting Procedure for the troubleshooting kit

The following accessories are used with the test kit but are not included:

HP 5005B Signature Multimeter
HP8S5F Interfacing System containing:

HP85 Personal Computer

HP82936A ROM Drawer

HP82937A HP-IB Interface Module
00085-15003 1/0O Module

HP82903A 16K Memory Module
00085-15005 Advanced Program ROM

Table 8-3. Symptoms to-Section Troubleshooting

Probable Probable
Symptom Faulty Faulty
Section PC Board
1. Display Blank even when reset.
Power Supply OK. Main Counter A1/A16
2. Strange Digits Main Counter Al
3. No Decimal Points or
All Decimal Points Main Counter Al/A4
4. Decimal Points/2 more
Decimal Points Main Counter A1/A4
5. No Annunciators or wrong '
annunciators Main Counter A1/A4
6. No measurement/No gate light Main Counter Al1/A4
7. No Reset Main Counter A1/A4
8. No Storage but display counts Main Counter A1/A4
9. Gate Time wrong Main Counter A1/A4

!
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Table 8-3. Symptoms to-Section Troubleshooting (continued)
’ Probable Probable
Symptom Faulty Faulty
Section PC Board
10. Wrong Digits Main Counter Al1/A4
1. No Internal osciltations on bus Main Counter Al1/A4
12. Oscillator shows wrong frequency Main Counter A3/A4
13. No osciflations on bus when ‘
in external Main Counter A1/A4
14. No output when input is present input A19
15. Offset adjust won’t work Input A19
16. Counter doesn’t work in A or
B function Input A-10
17. Counter works in Freq. A but not
in Tl or Period Modes Input A10
18. Counter measures Tl in PER or
PER in TI Modes Input A10
19. No period measurements for
F>10 MHz input A10
20. Slope switch doesn’t work Input A0
21. Display blank on RESET Main Counter A16
22, One digit blank Main Counter Al6
6 23. Segment blank across display Main Counter A16
24 BUS annunciators blank Main Counter A6
25. Trigger LEDs inoperative or
markers inoperative Input A12/A19
26. A or P channel trigger level
inoperative Input A12
27. Front panel input control
switches inoperative Input A12
28. Ti, Freq., Patio, Tl or PER
Average incorrect, yet trigger Input A12/A10
LEDs operative
29. Doesn’t count in Freq. C but
Ok in CHECK Channel C A8
30. Sensitivity too high at F>500 MHz Channel C A8
31. Sensitivity too low at F>400 MHz Channel C A8
32. Double counts on C at high input
levels (usually at low freq.) Channel C A8
33. No reading on display on :
DbM input DbM AS5/A6/A7
34 Unstable voltage reading DbM A6/A7
35. Wwill not blank when in 100 ' or
1000 ' range DbM AS
‘ 36. No minus sign/Always minus sign DbM A5
37. will not range up/dowin when
in auto ' DbM A5
8-17
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8-A-1. MOTHERBOARD ASSEMBLY (A1)
8-A-2. General

The Motherboard’s two main circuit sections are the Model 5328B’s Main Counter Section
(shown at the top of the Overall Block diagram, Figure 8-7) and the multi-conductor bus that
connects the counter’s various functional areas. The bus is shown as a broad double-headed
arrow at the lower right-hand corner of the diagram.

v 8-A-3. Main Counter Section

i The Model 5328B’s Main Counter Section, shown at the top of the Overall Block Diagram (Figure
i 8-7), is contained entirely on the Motherboard Assembly (A1). This section contains all of the
‘q} functional sub-units of a standard counter, except for input signal conditioning and special logic,
i which are contained in the Input Options portion of section VIil.

Referring to the blocks within this area of the diagram;
The Display Control and Drivers:

'”:5 ¢ decode the BCD (binary-coded-decimal) data that operates the numeric portion of the
; display, and

i ¢ control the lighting of the display’s decimal points and the measurement units indicators.

L that gives the counter’s operating subsections the capability of accepting diverse data from

!r‘zx
The 4K ROM (Read-Only Memory) is the Model! 5328B’s master controller; and it is this circuitry
|§£‘,: various combinations of Input Option modules. The ROM accepts either;

¢ the four-bit Function Code and the three-bit Time Base Code from the front-panel
switches or,

i * instructions from the HP-IB Remote Programming Board.
The ROM generates 32 bits of output data which are transmitted throughout the Model 53288 to
i set up each subsection for the particular measurement situation selected. Various combinations
- of Input Option modules can be handled without changing any part of the circuit other than the
i Master Controller ROM.
i The Decade Counting Assembly contains:
» eight decades of BCD (binary-coded-decimal) counting logic
' ¢ latches

¢ output multiplexing logic
! L .
‘ The Sample Rate Circuit controls the counter’s display cycle. This circuit generates the signals
X ' “INHIBIT”, “RESET”, “MAIN GATE”, “TRANSFER”, “SAMPLE RATE”, and the BCD digital address
E code for the strobed display.
The Time Base Assembly contains —
¢ eight counting decades

1 e output multiplexing logic

1 ¢ synchronizers, to generate precise timing signals for the main gate.

;; 8-18 .
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The Oscillator Section contains —

e the standard room-temperature 10 MHz oscillator

« input/output logic to accept an external signal via the rear-panel or an internal signal
from the (optional) crystal oven oscillator

Data from the Decade Counting Assembly or the Input Option modules is decoded and displayed
on the nine-digit LED numeric display.

The Function Selector (A4) is the Model 5328B’s main signal switch. Itroutes input signals through
multiplexers to the Decade Counting Assembly and/or the Time Base. At the same time, the
Function Selector interacts with the Display Control circuits to determine the beginning andend
of the display cycle. The precision ECL Main Gate signal is created on the Function Selector
through its interaction with the Time Base Assembly. The Function Selector also has extensive
interaction with the Input Option modules; itis the main receiver of the high-speed datafrom the
modules and the originator and receiver of module-arming pulses. The Function Selector Board is
described in more detail later in this section.

8-A-4. Display Control Section

The Motherboard’s Display Control Section is the interface between the Display Board (A16) and
other circuits in the counter section.

The outputs of A16’s FUNCTION and RESOLUTION switches go to the Motherboard ROM
(A1U37). The outputs of the ROM:

@ « control lighting of the decimal point and measurement units indicators in the display,
and—

e provide control functions for other circuits in the counter.

Data from the Data Bus is translated from BCD (Binary-Coded-Decimal) to seven-segment formin
the Decoder (A1U41) and sent to the display, which is strobed by ATU39. Integrated Circuit ATU39
decodes the digital address code from BCD to one of ten forms. Leading-zero blanking is
provided by the latch comprised of AT1U32B and A1U40B. Latches A1U25, A1U26, A1U27, and
A1U31 provide outputs related to function and time base codes for use in other sections of the
instrument.

8-A-5. State Control Section

The State Control Section consists of integrated circuits A1U1 through ATUS. Decade Counter
A1U1 generates the Digit Select Strobe Code for the display. Circuit A1U4 receives the Sample
Rate signal and generates the main “RESET”, “TRANSFER”, and “INHIBIT” signals.

8-A-6. Oscillator

The Model 5238B’s (standard) 10 MHz Oscillator circuit consists of —

ECL crystal-controlled oscillator A1Y1 and A1U15,

¢ buffer amplifier

¢ level-shifting circuitry
’ o internal/external mode control circuitry

e control circuitry for the Option 010 Oscillator

8-19
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As shown in the schematic diagram (Figure 8-A-10), an ECL “OR/NOR” gate (ATU15A) is used as
an amplifier with positive feedback. The positive feedback path is from the non-inverting output,
through a 10 MHz crystal and parallel configuration of fixed capacitor (A1C17) and trimmer
capacitor (A1C18), to one of the gate’s inputs. Negative feedback from the inverting output to the
same input of the gate establishes the input bias for the gate amplifier. The non-inverting outputis
buffered, translated to a TTL level, and routed to a control gate (A1U17C). This gate is controlled
by the rear-panel DPDT “EXT/INT” switch, and passes the internal oscillator signal when this
switch is in the INT position.

When the Option 010 Oscillator is installed, its output also appears at the input of this gate
through J1. However, this Option disables the mainframe oscillator, and its output is therefore
passed through the control gate when in the internal oscillator operation. The output of the
control gate goes to one input of gate A1U16B. The other input to this gate is the output of the
external input signal Schmitt trigger gate ATU16A. When in internal mode, this signal is an
“enable” signal to pass the internal oscillator signal. When in “external”, with asignal inputat the
rear-panel OSC INT EXT connector, this signal is the external input. The output of this gate goes to
the A4 Function Selector, Motherboard Bus, and EXT/INT switch ($1). The EXT/INT switch and
connector are connected such that the connector inputs an EXT signal in external operation and
outputs the internal oscillator in internal operation. This oscillator circuit may be modified by
installing Option 010 Oven Osciliator.

8-A-7. Option 010 Installation and Removal Instructions

a. Disconnect the power cable from the 5328B.

WARNING

THE AC POWER CIRCUITS TO TRANSFORMER T1 AND THE
UNREGULATED DC VOLTAGE ARE STILL ON EVEN WHEN THE
POWER SWITCH IS OFF. CONTACT WITH THESE CIRCUITS
CAN RESULT IN INJURY TO PERSONNEL OR DAMAGE TO THE
EQUIPMENT.

b. Remove the top and bottom covers by loosening the screw at the rear of each cover
assembly.

c. Remove the 10 MHz crystal (Y1), from its socket on the motherboard.

d. Apply power to the 5328B and check pin 2 of connector XA3 for 25 Volts, dc. Check all other
voltages at connector XA3 for the values shown on the schematic diagram for the
motherboard.

e. Disconnect the power cable from the 5328B.

f. Install the plastic support post on the motherboard by securing with a plastic screw from the
bottorn of the motherboard.

g. Ensure that the oven oscillator is secured to the connector on the support board. Plug the
support into XA3 on the motherboard with the stud mount facing the rear panel.

h. Install a6-32 X 5/16 inch screw through the 5328B main bracket into the supportstud mount
and tighten.

i. Apply power to the 5328B and verify counter operation by performing the In-Cabinet
Performance Check in Section V.
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(0 8-A-8. Option 010 Removal

To remove the Option 010, essentially reverse the steps used to install the Option 010.

8-A-9. Decade Counting Assembly (DCA)

The Model 5328B’s Decade Counting Assembly (DCA) consists of Decade Counter/Latches
A1U10 and A1U14, and integrated circuits A4U1A, A4U3, and A4U4B on the Function Selector
Board (A4). The Motherboard contains output-enable circuitry (A1U6, A1U7, and A1U9) for
controlling the counter’s output data, signal overflow indication, and circuitry (A1U41) for
strobing data into the display. The first Decade Counter in the sequence of operation corresponds
to the least-significant digit; the last Decase Counter corresponds to the most-significant digit.
Digits “0” through “5” are processed by A1U10, digit “6” by A1U14, and digit “7”” by ATU12.

All measurements performed by the counter resultin pulses being counted in the DCA. Pulses are
admitted to the DCA via the Main Gate Flip-flop on A4; this flip-flop is controlled by a “Gate Out”
signal from the Time Base (A1U19), or it is held open by the “HOPN” signal from A1U25.

Data Strobe signals, TRANSFER pulses, RESET pulses, and an output-disabling signal are routed to
the DCA via the Model 5328B’s State Control Circuitry. These signals are processed in the DCA
and are used to control transfer of the counter’s output data to the latch outputs, strobe this data

onto the Data Bus, disable the outputs that feed into the Data Bus, and reset the counters after a
measurement cycle is over.

8-A-10. Time Base

The Model 5328B’s Time Base circuit consists of eight-decade divider A1U21, shaping flip-flop
‘ ATU19A, and synchronization flip-flop ATU19B.

The Time Base’s input, depending on the particular measurement being made, is either:
¢ the 10 MHz system clock, or
¢ the Channel “A” or Channel “B” input signal.

The Time Base’s input signals are routed to it via the ROM-controlled Time Base Multiplexer
(A4U10) on the Function Selector Board. ‘

The Time Base circuit has two modes of operation, corresponding to the Model 5328B’s two
measurement modes.

s For frequency-ortime interval-type measurements, the Time Base circuit generates a gate
during which either oscillator or input pulses are counted.

e For totalization-type measurements, the Time Base circuit dividesits input by “N”” (which
is determined by the setting of the front-panel “RESOLUTION, N” switch), and outputs
the divided signal to be counted in the DCA.

The Time Base circuits outputs are generated simultaneously for either operating mode.
Regardless of the type of measurement being performed, these outputs are made available to the
Function Selector (A4) which selects the signal that is correct for the function.

The length of time generated by the Time Base circuit and the scale factor of the Time Base

@ Input is determined by the Time Base Code. The counter’s Mainframe ROM reads the codes of
both the Time Base (“RESOLUTION, N’y and FUNCTION switches and outputs the proper code
to the Time Base such that the measurement resolution and scale factor agree with the
information in the various RESOLUTION, N switch positions.

www.valuetronics.com L 8-21
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8-A-11. Function Selector (A4)

8-A-12. The Function Selector is the counter’s main high-speed switching module, as shown in
Figure 8-A-13. It receives high-speed differential ECL data from the Main bus (from the modules
that process the signal input) and routes that data to either the Time Base or the DCA. This board
also contains the Model 5328B’s Main Gate Flip-flop, Arming Multiplexer and Arming Flip-flop,
and the first Decade of the DCA. '

NOTE

Refer to Table 8-2 for a listing of signal names and descriptions.

8-A-13. HIGH-SPEED MULTIPLEXER, MAIN GATE, AND FIRST DECADE

The high-speed Multiplexer (A4U6), is controlled by commands from the ROM in the Main
Counter Section. The multiplexer selects from the signals present at its inputs the signal that will
be sent to the Main Counter Section. The signals are sent via the First Decade circuit on the
multiplexer board to be used as data. The signals at the inputs of the Multiplexer are:

¢ Channel ‘A”,

e Channel “B”,

e Gated Oscillator (“GOSC”),

» Digital Voltmeter output (“DVM”)
¢ Time Base QOutput (“TBO”)

s Oscillator output (“OSC”)

ROM lines “IA”, “IB”,and “IC” control the multiplexer’s “active” address. Pin “2” (“ENABLE”’) of
the multiplexer is the Main Gate. The Low Time Interval (LTIF), Low Main Gate FF (LMGF) or
(LTOT*LST), signal operating through A4U8 and enabled by ROM lines LMGF, LTIF, (LTO*LST),
respectively, control the Main Gate. In addition, ROM line “HOPN” can override LTIF or LMGF
and lock open Main Gate A4U6(2) through A4U8C. The status of the Main Gate is detected and
sent off the Function Selector Assembly by ECL-to-TTL translator A4U2D. Capacitor A4C11 and
Resistor A4R35 stretch any ECL gate signal present at A4U2(10) so that the slower TTL control chip
(A1U4) and gate light one-shot (A4Q6, A4U36B,E) can see the pulses and properly react.
Integrated circuit A4U8D differentially drives bus lines MG and MG to operate the remote Main
Gate of Channel “C”.

The output of the main multiplexer (A4U6(15)) feeds into the first binary (A4U1) of the main DCA.
Integrated Circuit A4U1A is an ECL high-speed binary, the output of which is coupled to pins 14
and 15 of ECL-to-TTL translator A4U2. The TTL output of A4U2(13) clocks Schottky quinary A4U4
and A4U3. The outputs of the first decade A4U3(9), A4U4(9), A4U3(5), and A4U2(13) travel off the
Function Selector board to the next DCA on the Motherboard, where they are latched and the
carry feeds into the next decade of the DCA.

8-A-14. ARMING FLIP-FLOP AND ARMING MULTIPLEXER

The Arming Flip-flop (A4U4A), can inhibit various measurements by enabling or disabling the
Time Base Multiplexer (A4U10) and the synchronizers in the Model 5328B’s Programmable Input
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Module. This inhibiting action occurs via the “High Disables Synchronizers” (“HDS”) signal from
A4U4(6). The signal which sets or enables A4U4 comes from the Arming Multiplexer (A4U5(6)).
ROM lines control A4U5(10, 11) while the remaining address line (A4U5(9)) is controlled by the
“Low Arm” (“LARM”) signal from the rear-panel ARM switch. Integrated circuit A4U5 thus
selects either “C-ARM”, “A”, “B”, or “free-run” (+5V) as the signal to send to A4U4 as the Arming
signal. The “A” and “B” signals are derived from ECL-to-TTL translator A4U2A and A4U28B,
respectively. Capacitors A4C4, C5, and resistors R17 and R18 serve as pulse-stretcher timing
elements to enable the narrow ECL pulses on lines’A and B to be seen by the TTL Arming Flip-flop
(A4UA4).

8-A-15. TIME BASE MULTIPLEXER AND MAIN GATE FLIP-FLOP

The Time Base Multiplexer, A4U10, selects either “A”’, “B”’, or “OSC” to send to the Time Base
input (“TB 1) via pin “8” to the Time Base. This same signal is also sent to A4U1, the Main Gate
Flip-op, as a re-synchronizing signal. ROM lines “R(HTBA)”, “R(HTBO)”,and “R(HTBB)” control
the selection of the Time Base Input signal. the ‘“HDS” signal to A4U1(13) or ROM line “LTOT” to
A4U10(1) serve to enable or disable A4U10.

Integrated Circuit A4U1B is a high-speed ECL Flip-flop used to generate precise stable gate times
for the Main Gate Multiplexer, A4U8, and the remote gate in the Frequency “C” module. A TTL
replica of the Main Gate signal (“GATE OUT”) is generated in the Time Base and sent to A4U1via
the line Main Gate Synchronizer on the Motherboard. Resistors R14 and R43B translate this TTL
signal down to ECL levels at A4U1(10). The output of Time Base Multiplexer A4U10 via resistors
A4R42 and A4R43C and capacitor A4C16 clocks A4U1(11), yielding a synchronized fast rise and fall
time main gate signal on A4U1(14).

8-A-16. EXAMPLE OF OPERATION

To show how the above-mentioned function selector circuits operate together, an example of the
measurement of Frequency A is given below.

Assume that the counter is in the middle of its display cycle. “Low Inhibit” (“LINH”) is TTL “low”’,
“High Reset Time Base” (“HRTB”’) has momentarily gone “high”, resetting A4U1and A4U4 and
“High Reset Decade” (“HRD”’) has momentarily gone “high”, resetting First Decade A4U1, A4U4,
and A4U3. The control chip on the Motherboard releases LINH to go “high”. Integrated circuit
A4U9(13) goes “low”, enabling Arming Multiplexer A4U5. Assuming that “SELF ARM’’ has been
selected, “A’” will have been selected by the ROM on pins “9”, 10", and ““11”” of A4U5. When the
first “A”” pulse occurs, A4U4(4) goes “low”, setting A4U4. Integrated circuit A4U4(5) goes “high”,
turning on transistor Q1, which, in turn, pulls LINH “low” again and inhibits another
measurement from starting until RESET has occurred. In a frequency measurement, the ROM
selects the Oscillator signal in pin “2” of A4U10 to be sent into the Time Base. Shortly after the
Time Base returns, a “high” signal on Main Gate Synchronizer drives A4U1(10) “high”. On the
next Oscillator signal (through A4U10), A4U10(11) gets clocked, causing A4U1(14) to go “low”’.
This “low” signal propagates through A4U8(B,C) to A4U6(2), opening the Main Gate and initiating
the count. Signal “A’”’ has been selected on A4U6 by ROM lines R22, R23 and R24, thus each “A”
event is counted into first decade A4U1A, A4U4A, and A4U3.

After the appropriate gate time has elapsed (“N” clock counts into the Time Base) the Main Gate
Synchronizer signal goes “low’” and the next Oscillator signal clocks Main Gate Flip-flop, A4U1,
closed. Intrgrated circuit A4U2(10) detects the closing of the Main Gate and sends a TTL signal
(LMGF) to A1U4 in the State Control section of the Motherboard, which initiates a new display
cycle.

Service
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8-A-17. Display Assembly (A16)

' The Display Assembly (A16) contains the display (as shown in the Overall Block Diagram in Figure
. 8-7), in addition to switches S1 (“POWER”), S2 (“RESET”), S3 (“FUNCTION”"), S4 (“FREQ
f RESOLUTION, N”), and variable resistor A16R6 {‘'SAMPLE RATE”’ control).

The display consists of a nine-digit seven-segment LED numeric display (DS1-DS9) and indicators
for measurement units (DS10-DS16), in addition to “overflow”’(OVFL) (DS17), “remote” (RMT)
(DS18), and “gate” (GATE) (DS19). The display digits and the other indicators are automatically
lighted, along with the correct decimal point.

The digitaddress code from A1U39 on the Motherboard is applied to transistors Q1 through Q9to
strobe each digit which receives the seven-segment code from A1U41 through transistors A16Q13
through A16Q20. The “GATE” (DS19), “RMT”’ (DS20), and “OVFL” (DS17) indicators receive
signals from the Motherboard through transistors A16Q10, A16Q11, and A16Q12, respectively.

8-A-18. MAIN COUNTER SECTION TROUBLESHOOTING

The Main Counter Section includes the A1Motherboard, the A4Function Selector Board and the
A16 Display Board. This is the core counter and a majority of the control signals in the counter pass
through this section. The block diagram in Figure 8-7 gives an overview of the inter-relationship
between the boards in this section. Familiarity with the operation of the basic counter is
recommended when troubleshooting this section.

The first step in troubleshooting this section is to identify which board (or boards) is faulty. Table
8-3, Symptoms-To-Section Troubleshooting, is used to isolate the faulty board.

A major task in troubleshooting the Main Counter section is isolating a faulty or inoperative signal
or data information to one of the two boards A1 and A4. The passing back and forth of control
signals between these two boards in a measurement makes this a particularly tedious task. One of
the easiest solutions is board swapping.

8-A-19. Board Swapping

If aknown “good” A4 Function Selector Board is readily available then it can be insertedinto the
A1 Motherboard connector XA4 and the counter tested. If the problem disappears then the A4
i Function Selector is faulty. If the problem persists then the problem resides on the A1
i Motherboard.

8-A-20. Test Cards

If another A4 board is not available then the test cards mentioned in the kit can be used. Two test
cards provide a series of eight tests, four of which will be used in this section. The test cards are
numbered 1and 2 and each has 4 tests, one at each edge of the four edge connectors on the card.
The card part numbers are as follows:

Test Card 1: 05328-21004
Test Card 2: 05328-22004

When using the test cards, remove the A4 Function Selector assembly from connector XA4 and
‘ . replace with the selected edge of the appropriate test card. The cards are keyed to prevent
i incorrect insertion into the connector XA4.

Each test places a static ROM code condition into the motherboard control signal circuitry,
replacing the dynamic signal change of the A4 board. If that section is not functioning properly
then the counter fails the test.

i

i
e
|
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‘ Tests 2, 3 and 8 provide the critical function of isolating the Motherboard from the A4 board while
still allowing the motherboard to be checked for proper operation. Figure 8-A-1. shows a
flowchart suggesting how to use the test cards. Test 3 places a static state into the DCA on the A1
Motherboard and will detect a fault in the DCA if the counter fails to totalize. Test 2tests both the
DCA and the Time Base circuitry. So, if the counter passes Test 3 but fails Test 2, the implication is
that the DCA is functioning properly but the Time Base circuitry is faulty. Tests 2, 3and 8 isolate the
fault to either the Motherboard A1 or the Function Selector board A4. Problems on the A16
Display Board are determined by observing the front panel display. Blanked digits or single
annunciators blanked generally implies a display problem. Test 8 independently detects a faulty
display and may be used before the other tests if a faulty A16 board is suspected.

The next step is to troubleshoot the faulty boards within the faulty section.

MAIN
COUNTER
SUSPECTED
\
TROUBLESHOOT
FAIL Al
TEST 3 -
PARTICULARLY
DCA
PASS
TROUBLESHOOT
FAIL Al
TEST2 PARTICULARLY
TIME BASE
PASS
4
TROUBLESHOOT
FAIL Al
TEST 8 PARTICULARLY
STATE CONTROL
LOGIC
PASS
Y
TROUBLESHOOT
A4
FUNCTION
SELECTOR
PROBLEM PERSISTS
TROUBLESHOOT
A1
MOTHERBOARD
PROBLEM PERSISTS
FAIL TROUBLESHOOT
TEST 5 DISPLAY
BOARD A16
PROBLEM PERSISTS
y
NEXT
@ SECTION

Figure 8-A-1. Main Counter Section Troubleshooting Flowchart
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8-A-21. Test Card 1, Test 3 — Decade Counting Assembly (DCA)

DESCRIPTION: This test checks the Decade Counting Assembly (DCA) on the motherboard
_ without the A4 Function Selector being used; this allows isolation of a problem source to either
3 the Motherboard or the Function Selector.

SETUP: Set up equipment for this test as shown in Figure 8-A-2.

J. XA4
I XA4 A6

i [ Al A5 FDD LTR A12 A8
i osc ——FC O——1 oca FDC

a Figure 8-A-2. Test Card 1, Test 3 Setup

PROCEDURE: Set the FUNCTION switch to CHECK and switch ON the counter.

DISPLAY RESULTS:

e The display should totalize. Overflow should occur almost immediately. The decimal
point moves with changing the resolution.

e as “N” is increased, the displayed digits will decrease in decade steps of “10”.
FAILURE INDICATIONS:

1. Count Stops or Display Does Not Totalize: The DCA may be faulty. Specifically check
U10, pins 2, 14. These should normally be toggling.

2. Ifthereis a number to the right of the decimal point when the function switch is at N=1(1
Mhz): U10 and/or U12 may be faulty Check U10, pins 3, 4, 5, 6 and U12, pins 2, 15, 16.
These should normally be toggling.
3. No overflow annunciator: U12 may be faulty. Check pin 7.
8-A-22. Test Card 1, Test 2 — DCA and Time Base (DCA)
DESCRIPTION: The proper functioning of both the DCA and the Time Base circuits can be
tested without the A4 Function Selector board. Problem isolation between the A1 Motherboard
and the A4 Function Selector board is possible. If the counter passed Test 3 and fails Test 2then the

problem most likely resides in the Time Base circuitry on the Motherboard.

SETUP: Set up equipment for this test as shown in Figure 8-A-3.

— XA4 — XA4 _
s A4 _,——_ B14 TBI TIME T8O B4 A5 FDD
0osC BASE | DCA
™ XA4
¥ ] Al6
FDC A8 Al12 LTR

Figure 8-A-3. Test Card 1, Test 2 Setup

|
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O PROCEDURE: Set the FUNCTION switch to CHECK and switch ON the counter.
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DISPLAY RESULTS: The display should totalize with no immediate overflow. Overflow will
occur after a period of time if the counter is allowed to continue totalizing. The decimal point

should shift on changing the resolution.

FAILURE INDICATIONS:

Counter stops totalizing: If the counter has passed Test 3 and fails Test 2 then the Time
Base may be faulty. Check U20, pins 1, 12 and U21, pins 3, 11. When the counter is
functioning normally these pins should be toggling.

8-A-23. Test Card 2, Test 8 — Auto Sample Rate

DESCRIPTION: This test allows the Sample Rate circuitry to be tested without an A4 Function
Selector in the instrument. This allows for fault isolation between the Motherboard (A1) and the
Function Selector (A4). The Time Base Output simulates the opening and closing of the main gate.

SETUP: Set up equipment for this test as shown in Figure 8-A-4.

DATA
BUS

XAd
fs Afd 813 T8 | TIME 814
0SsC BASE
T80
XAd
‘ MG A17 g7 DA
LINH A2 @18 OB
SAMPLE
RATE HRD A13 BI1S  DC
LTR_ A2\, 816 00
DCA

LDDCA A4 ——— Al6

Figure 8-A-4. Test Card 2, Test 8 Setup

PROCEDURE: Set the FUNCTION switch to CHECK, and the RESOLUTION switch to 1 Hz (108).

Set SAMPLE RATE to mid-range.

DISPLAY RESULTS: The display will alternately show 11.1111111 and 33.3333333.

FAILURE INDICATIONS:

1. Display stuck on either 11.1111111 or 33.3333333: Check U5, pin 13; U18, pins 8,9; U19,
pin 13. The waveforms on these pins should normally be shifting up and down as the
display toggles between the two values.

U18, pins 10, 11, 12, 13 and U19, pin 2.

3. Blank Display: Check “CLK” line on Motherboard between U4 and U5.

www.valuetronics.com

‘ O 2. Incorrect results, e.g., the display toggles between 0.0000000 and 22.2222222: Check
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v 8-A-24. Test Card 2, Test 5 — Function Code and Display

H DESCRIPTION: This test can be used to verify the Function Code or as a rapid way to verify a
faultless display. ‘

”E : SETUP: Set up equipment for this test as shown in Figure 8-A-5.

i FA 811 B17
b d o—
I F8 B0\, B8
f FUNCTION DATA

i SWITCH FC__ BI3 o\, 815 BUS
FD B12 ’/—\ B16

DCA LDDCA Al4 f-_ﬁ A6

Figure 8-A-5. Test Card 2, Test 5 Setup

3
L
Ii, XA4
i
1

PROCEDURE: Set the RESOLUTION switch to 0.1 kHz (104), and set the FUNCTION switch to
each position listed in Table 8-A-1.

Table 8-A-1. Test Card 2, Test 5 — RESOLUTION switch settings and Display Results

FUNCTION DISPLAY NOTE AMUNCIATOR

Check AL Ninth digit if Option 031 is MHz
| Freq C ol el il e installed. MHz
DVM LTELTED) v
START A A m
STOP (] ] | | [ : m
______ The “phantom” (unmarked)
. *START CLOCK R ey positions of the FUNCTION m
i o B o R R e B | switch that follow (*) are
: *DVM/A A } located 1, 2, and 3 switch m
i *DVM, A—B B R B P S R B ) positions  clockwise from
i FREQ A L STOP, respectively. kHz
!;?{; PER A bbbk ms
1 PER AVG A RN ns
i RATIO B/A 559759997
. TI A—B SoEEALES ms
i
:;1!{ TI AVG A—B Cozocoes ms
| : EVENTS C, A—B 3.3.2.9.3.2.3.7, 2,
RATIO, C—A CoCooCeoCte Ninth digit if Option 031 is
i installed.

*‘Phantom’’ Functions
DISPLAY RESULTS: See Table 8-A-1, above.
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C 8-A-25. Troubleshooting The A1 Motherboard
The various tools used in troubleshooting the Motherboard are:

The troubleshooting tree in Figure 8-A-9

Troubleshooting Motherboard Integrated Circuits, Table 8-A-2
A1 Motherboard Waveforms, Figure 8-A-7

Oscilloscope to observe waveforms on IC pins

The results of the tests using the test cards indicate whether the problem isin the DCA, Time Base
or Sample Rate circuits. The troubleshooting tree is primarily a short-cut technique relating
symptoms to the possible faults in the devices. Use it as a guide in troubleshooting the
Motherboard.

The motherboard should initially be viewed as a collection of separate, butinterrelated modules.
Each module accomplishes some function in order to produce the appropriate display, given the
desired signal processes as called up through the front panel control switches.

The front panel output is comprised of varying TTL levels. These levels are decoded by the ROM,
and used to:

1. Control the board functions through the latches.
2. Determine the appropriate decimal point, annunciator and time base resolution.

The display itself is “strobed” such that while all the digits hold the same data at any given time,

‘ only one is energized at a time to display such information. Any given number on any given digit
will be seen only when the seven segment decoder activates the appropriate segments and the
U39 digit strobe energizes the individual digit.

U41, the seven segment decoder, receives its data from latch U11, the decade U10 and the hex
decade U12. Because the appropriate data must be decoded by U41 atthe correct time in relation
to the “strobe”” output of U39; U10, 11 and 12 are enabled with a digital signal processed by the
digit address decoder. This circuit processes digit data from the digit decoder U1, which also
controls the strobe time. The digit address decoder is enabled by its own independent clock, and
thus the proper segments are present at the proper time to yield the appropriate display.

The format for the rest of the A1 Motherboard troubleshooting will discuss a list of symptoms and
trace back to the probable cause.

Circuit elimination is the first step in the troubleshooting process. If an instrument fails in any or
all functions, verify operational circuits to limit the field of inquiry. For example: If there is
something on the display (e.g., “0s”’ but no‘“1s” when in check mode) then the digit decoder and
strobe are functional. If changing the resolution switch changes the decimal placement, the
decimal comparators are probably functional. If the gate responds to sample rate changes, the U4
state control circuitry works and if it changes with resolution settings, then the time base is also
probably functional.

Problems affecting the displayed signal may be caused by circuit malfunctions in three areas:
1. Strobe circuitry
Q 2. Decade divider/segment decoder

3. Digit decoder

8-29
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Since visibility of the signal relies upon repeated triggering, the enabling signal must be long
enough to allow the LED segments to respond. Otherwise, the eye will fail to detect a visual signal
and the display will appear dim or blank. The usual cause of this condition is an excessively high
clock frequency, causing the strobe to be too rapid and enabled for too short a time. Note,
however, that the decimals will appear correct; a lamp test will enable the decimal points but not
the LED segments. The cause of this is usually an open A1C3. Also, component failures may cause
the digit clock to shut down, causing a blank display or decimal point btanking.

A blanked display may be caused by circuitry other than the digit decoder. The digit clock is fed
through C29, Q7 and CR18 to the blanking circuitry to synchronize it with segment decoding. If
C29 is open, the clock pulse is not fed to the blanking circuit with the result of a dim or blanked
display with decimals points showing correctly.

Problems with decimal points and annunciator LEDs could be due to faulty digital comparators or
incorrect ROM outputs. The comparators are in three basic configurations:

1. Feeding U28A and U32

2. Decoding measurment unit data

3. Feeding U28B decimal point decoding data.

The comparators themselves are exclusive-OR gates in parallel which process a combination of
digit strobe and ROM levels. The comparators translate function and frequency resolution
commands to specifically timed digital data which will enable the proper decimal and
measurement unit LEDs. Signal tracing is helpful in determining the faulty area.

Problems with decimal points and measurement unit LEDs are also caused by malfunctioning
invertors on the ROM outputs. Also, a faulty exclusive OR gate or latch may cause symptoms on
the signal lines, similar to those resulting from a defective invertor. Fault symptoms of incorrect
decimal points/annunciators and incorrect functions may indicate an incorrect signal input to the
latches and comparators. A faulty ROM could cause the same symptoms, though quite unlikely.
To verify the ROM, refer to Table 8-A-2.

Troubles in one or more functions without visible symptoms in the decimal points or
annunciators are usually traceable to the ROM latches or their associated signal lines. Proper
operation of signal lines are crucial because they control board operation. A failure of the
instrument to self check or symptoms that indicate the absence of a signal may be caused by an
improper code applied to the main gate multiplexer on the A4 Function Selector board. An
occasional problem is that an incorrect signal is being counted or the same signal is counted
regardless of the function selected. Check the latches that supply the appropriate level codes.
While the latches themselves may not be faulty, quicker analysis is allowed by narrowing down
! the field of investigation.

The counter may show an intermittent failure to self check or alocked up U4. Thismay bedueto a
leaky power-up reset capacitor C5. A1C5 must charge up to a full +5V to effectively prevent U4
from going into a reset mode intermittently.

in all the cases listed above, use of Table 8-A-2 Troubleshooting A1 Motherboard Integrated
Circuits. The oscilloscope patterns should be useful in determining the fauity components.

8-A-26. Troubleshooting The Function Selector Board A4

By using Figure 8-A-1, board swapping or using the Symptoms-to-Section Troubleshooting Table
8-3, a faulty A4 Function Selector Board may be identified. The troubleshooting flowchart, Figure
8-A-12, may be used to find the faulty component(s) on the board.

&
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@ 8-A-27. Troubleshooting The A16 Display Board

Display problems are usually more easily identified by observing the front:-panel dic_lay while
changing the function and resolution switches. Use Test Card 2, Test 8. If the problem is suspected
to be on the A16 board use the block diagram and troubleshooting flowchart in Figure 8-A-14.

8-A-28. Troubleshooting Integrated Circuits

To troubleshoot integrated circuits on the (A1) Motherboard:

a.

b.

®

www.valuetronics.com

Set the FUNCTION switch to CHECK.

Set the FREQ RESOLUTION, N switch to 1 MHz, 1.

Disconnect the Model 53288 from its ac power source.
Remove the Model 5328B’s top cover.

Remove the Model 5328B’s (A4) Function Selector Assembly.
Re-connect the Model 5328B to an operating ac power source.
Turn the Model 5328B’s line power “on”.

Using a HP Model 10528A Logic Clip or HP Model 10525T Logic Probe, check for the logic
states as shown in Table 8-A-2. A dark pattern in the table indicates a logic “high”.
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" Table 8-A-2. Troubleshooting Motherboard Integrated Circuits (Part 1 of 4)
I 53288 Display: BREE 20 H
{j‘iﬁs. (see preceding initial conditons) N 9th digit is for Option 031 installed
b
i
W
il
?“!‘ When checking a 14-pin IC with the 16-pin logic clip, ignore the patterns for
Jl‘ pins 8 and 9 of the Logic Clip as shown by the dotted line on the pattern.
i
a!.
;h; 81 * % 1
I sCEEmENm
w U2 lplsemsmma| PN
i ol 16
! ' *
.i gl % 1 8 1
i LT LL ST I LLL LI
i U3 |wemmmmom| PN U2 |pmommmsm| 16PN
‘ﬁij ol 16 9 % * % % 16
31‘ 8| 1 8} 1
] EOERCEED SOEROBEO| 14PN
i V% |amwmamcm| ™PN U3 |gwomooes
i ol 16 9 16
il 8 1 8} 1
Hill 1
Al mE § J Ju) Inj | i wolsl § Iu} fao
i U25 =Talalalal=la) 16 PIN U34 I:DIIDDII 14 PIN
9 18 9 : 16
i 8 1 sl 1
I s0EEOmON sOE00OEE0
i V% |Gmwooomoo) 6PN U |piomomoms| PN
i 3 16 o 16
Al 8 1 | ¥ 1
i AmROEBOOOE EOEEONMOR| 14PN
i vz oomoomoo) 6PN U36 I:DDDIIDI
il 9 16 9} 16
it _ 1
! 8 * % 1 81 * % 1
N ]
OsmEsENn0 u3s L Jisk B Jul } I8 14 PIN
3 vz sssmmmmn| EFN -!IIIDDDI
g 9 16 9l 16
; *
81 1 8 "
sOEENEON OENEEEEN
| V9 |gpeeemsw| PN V¥ |lpupessmam| ©FN
1 9l 16 9 * 16
N 8 * % 1 8l x 1
it LTI LE sCEsECEm
| UX |pasmmcss| PN U0 |gowmmoom| PN
f 9l k% %16 9y 16
1: *
A 8 1 8 % % ok *& % 1
| mEOEEO0O80O IEEEEnES
_“‘ﬁ U3l oOomOoEOE 16 PIN U41 LT T 16 PIN
i 9 16 9 Kk x 16
s' i
o * Indicates dimly lit
WA dark pattern indicates a logic high

i
L
e
1
e
4
'4

3
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Table 8-A-2. Troubleshooting Motherboard Integrated Circuits (Part 2 of 4)

V/D OILVY e - = I - - I —_ I I T oI I 2 o -
8-V 11 D SINIAJ I-== | “IT~Z e B ITI|I-T-= 4w II [T
84—V DAV IL -~ I~ - I =X T | TT = I~IL | T I A d | T
8-Vvil - I - I-I T [ " I-I | XTI = - edaded | T oI
v/4 OILVY IITI | 4T Tt | T TTT| T o= G TT |
¥ DAY did - T - -X g e o T e g T IT| T T — e ek —_ )
Y ¥3d - L 4L 4 I T =TI P S S (| I I T IS —_d - el e
4
Q D O34 III | 2T == TTIT| ot AT | 4T TaTa | aasTT
Z §-VWAQs| TIIT | TT - el R IZTI|TT-o- “ewII|ToTo
(™S
V/WAG« IIT I I~ ~ I - e ITI | I I~ SR wiie o -
MDOT1D LUV 1S« ITT | -2~ T | IZI|{ITI~CI ~III |=2=2=I
dOlS ITIT | -~T T | dda ITTZ|{II-T 2T T | ==z
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Table 8-A-2. Troubleshooting Motherboard Integrated Circuits (Part 4 of 4) ;
@
u37
(ROM STATES WITH A4 REMOVED)
1 -2V 15 L
2 +5V 16 GND
3 L 17 L
4 L 18 L
5 L 19 L
6 L 20 H
7 H 2 H
8 L 22 L
9 H 23 L
10 H 24 H
11 H 25 H
12 H 26 H
13 L 27 L
14 L 28  HV
®
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8-A-29. Display Assembly (A16)

To remove the Model 5328B’s Display assembly (A16) —
a. Disconnect the Model 5328B’s line cord (as a safety precaution).

b. Remove the Model 5328B’s top cover.

c. Using a suitable flat-blade screwdriver as a prying tool, gently remove the plastic filler
strip from the top of the counter’s cast front-panel frame.

| d. Remove the two machine screws that secure the top of the display front panel to the top
i of the cast front-panel frame.

b
i e. Turn the Model 5328B on its side and remove the two machine screws that fasten the
bottom of the display front panel to the bottom of the cast front-panel frame.

{

i
h!‘, f.  Slightly loosen all remaining machine screws along the top of the cast front-panel frame.
E'i This releases the compressive force on the display front panel.

g- Remove the Display assembly (A16), with front panel attached, by gently pushing the
assembly from the rear. Note that the Display assembly is separated from the
AlMotherboard assembly during this operation.

h. Using a suitable allen wrench, remove the SAMPLE RATE control knob from the Display
assembly.

i. Remove the nuts that attach the SAMPLE RATE and RESFT switches.

j. Separate the front panel from the display assembly.

i

|
i NOTE
11

'é‘ii If the FUNCTION or FREQ RESOLUTION switch control knob is
removed, or if the associated printed circuit board switch is
disassembled, the knob and switch must be aligned during
“;1 | replacement as described in the paragraph below.

k. To realign the display switches with the proper knob positions:
: 1) Set the rear wafers with the slots directly toward each other.
& 2) Set the knob of the FUNCTION switch to START A.

3) Set the knob of the FREQ RESOLUTION switch to its 0.1 kHz (104) position.

4) Tighten the two setscrews on each of the above knobs with a suitable allen
wrench.

- 8-36
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O 8-A-30. OVEN OSCILLATOR (Option 010)

8-A-31. The Option 010 Oven Oscillator is an extremely stable, compact, low-power source of 10
MHz. The crystal, along with the oscillator, circuit buffer amplifier, and oven control circuits are
all mounted inside a thermally insulated housing. A block diagram of the oven oscillator is shown
in Figure 8-A-19.

8-A-32. The oscillator is divided into three sections with each section contained on a separate
printed circuit board. The boards are connected by cable assemblies. The arrangement allows the
unit to be easily disassembled and operated in the disassembled state on the service bench. The
three sections can be separated into the following subsections:

1. Oscillator

2. Automatic Gain Control
Impedance Matching Amplifier

Voltage References

3. Output Buffer Amplifier
Oven Heater and Controller

‘ Precision Voltage Reference
Controller Turn-On Current Limiting Circuit

Heater Transistor Balance Circuit

8-A-33. The oscillator is a Colpitts-type crystal oscillator which uses the crystal as the series
inductor. The crystal (Y1) is a “third overtone” crystal and is operated at 10 MHz. To keep the
circuit from oscillating at the crystal’s fundamental, or at a different overtone, the mode
suppression network consisting of C5, L2, C6, and L3 appears capacitive only at frequencies
between 9 MHz and 10.5 MHz. Below and above this frequency range, the network appears
inductive. This does not allow tha proper phase shift around the loop and thus suppresses
oscillations at all frequencies other than 10 MHz.

8-A-34. Any reactance in series with the crystal will cause a change in frequency. Tuning
capacitor C1is available from the top of the oscillator outer housing. The change in reactance in
C1 allows the oscillator’s frequency to be varied over a 20 Hz (2 X 10-6) range.

8-A-35. ELECTRONIC FREQUENCY CONTROL (EFC). To allow for a fine tuning control, a
varactor (CR1) is added in parallel with the C1 tuning capacitor. The varactor’s capacitance
depends on the dc voltage applied to it (reverse bias). The EFC voltage rangeis +5V to -5V, giving a
fine tuning range of about 1 Hz (1 X 10-7). Since one side of the varactor is tied to a reference
(6.4V), a full +5V applied to the EFC input will still keep CR1 reverse biased. C2and C3 keep the
EFC current from flowing into the crystal circuit.

Q NOTE

EFC is not used in the HP 5328B.

- 8-37
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8-A-36. AUTOMATIC GAIN CONTROL (AGC). The Automatic Gain Control circuit consists of
emitter-follower Q3 and the peak detector circuit formed by C12,C13, CR4, and CR5. Theinputto
the AGC circuit (and output amplifiers; discussed later) is taken across capacitor C10 and applied
to Q3. The signal from Q3 goes to the peak detector which develops a dc voltage to control the
crystal current, This negative control voltage forms the lower half ofa voltage divider for the base
of Q1 (with R6 and R7) which controls the bias currentand gain of Q1, thus controlling the output
signal level. The voltage across C10 is proportional to the current through the crystal. As the
output of the oscillator changes, the output of the peak detector circuit changes to.counteract the
oscillator signal change. The result is a stable output signal amplitude.

8-A-37. By adjusting the AGC voltage with R6, the amplitude for the output (at the base of Q3)
can be set. R5 sets the AGC limit when R6 is at its minimum resistance.

8-A-38. RF OUTPUTIMPEDANCE MATCHING AND OUTPUT BUFFER. The signal for the output
amplifiers is taken from the same point as the AGC (across C10). The voltage is buffered by Q5,
which is an impedance matching stage. Resistors R14and R15set the dc biaslevel; R14is bypassed
by C14. The signal is then applied to the output buffer stage of Q9. R40 provides a 50 Ohm source
impedance when transformed by T1. The typical gain of Q9 (base-to-collector) is approximately 2.

8-A-39. VOLTAGE REFERENCES. Constant current diode CR2 feeds 1 mA to zener diode CR3
providing 6.4V dc for the EFC varactor reference. R12and C15form a filter to attenuate noise from
the zener diode. R13 provides current limiting for Q4 if the 5.7V line is shorted.

8-A-40. OVEN HEATER AND CONTROLLER.
NOTE

In the following theory of operation, the term OVEN MASS is
used to describe the cast aluminum block in which the crystal
and crystal electronics are located.

8-A-41. The purpose of the oven is to shield the oscillator crystal and electronics from normal
ambient temperature changes. The oven controller does this by maintaining a constant oven
temperature which is higher than the highest expected ambient temperature. The oven circuit is
made up of three main blocks: thermistor, amplifier (controller), and heaters.

8-A-42. A thermistor (RT1)issecured with epoxy into a hole in the oven mass. U3is the amplifier,
and Q7 and Q8 are the heaters. It is the thermistor that senses the oven mass temperature. The
thermistor is in one leg of a bridge circuit consisting of RT1, R18, R19, R20, and R21. When the mass
temperature changes slightly, a voltage change occurs across the bridge. Amplifier U3 boosts this
i voltage change and then uses it to control the current through Q7 and Q8. The current flowing
Y through Q7 and Q8 causes a power dissipation in the form of heat, and it is this heat that warms the
L oven mass. Therefore, when the mass temperature starts to change, the heaters are biased to
| adjust their power to cancel the impending temperature change.

8-A-43. WARM-UP: GENERAL OPERATION. If the oscillator has been off for several hours, the
mass and thermistor will be at the ambient temperature. Assuming this is below the normal oven
operating temperature (80° to 84°C), the resistance of the thermistor RT1is higher than that of R18
+ R20, and therefore the voltage at U3(3) is more positive than at U3(2). This causes the output of
U3 to be approximately (Vcc - 1.5V), supplying base currentto Q8 through Q6. A separate circuit
limits the collector current of Q8 and is described later.

8-A-44. As the oven mass warms up, the thermistor’s resistance begins to drop, causing the
voltage at both U3 inputs to drop (the other U3 input voltage drops because the voltage at the
junction of R17 and R18,R19 drops due to the lower RT1resistance). The voltage at U3(3) decreases
at a faster rate than at U3(2) and eventually the U3 inputs are equal when RT1 = R20 + R18. At this
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time, the oven controller “cuts back” and begins to operate in a linear mode, adjusting the
‘ collector current in Q8 (and therefore the power dissipated in Q7 and Q8) to keep the oven
precisely at its set temperature,

8-A-45. The purpose of R17 is mainly to reduce the power dissipated in the thermistor which
causes it to self-heat above the oven operating temperature.

8-A-46. R38 and R39in parallel provide a means of sensing the heater current. During warm-up,
the voltage across the parallel resistors is used in the current limit circuit (described later). During
normal linear operation, the junction of R38 and R39is essentially the feedback point for the oven
controller loop.

8-A-47. Q6 is necessary primarily for the condition when the oscillator has been stored at-55°C.
Since U3 (at -55°C) cannot supply enough base current for Q8, Q6 provides the added current
gain required.

8-A-48. PRECISION VOLTAGE REFERENCE. U2 is a 10.0V voltage reference. It provides a stable
voltage source for the bridge and U1. A change in the bridge reference voltage changes the
voltage across the thermistor and hence, the power it dissipates.

8-A-49. OVEN CONTROLLER TURN-ON CURRENT LIMITING. The turn-on current limiting
circuit consists of U18 and associated components. From an initial turn-on condition, the
thermistor senses the oven temperature to be low. To correct this situation, U3 attempts to drive
heavy amounts of current through the Q7 and Q8 heaters. If allowed to continue this way,
excessive current will flow. When V¢ is applied to the oven, U1B forces the voltage across R38 and
R39 to equal the voltage at U1B(2) by sinking the base current from Q6. By sensing Vcc, the circuit

‘ transforms the heater transistors into what appears to be a fixed heater resistance of 47 Ohms
typical.

8-A-50. HEATER TRANSISTOR BALANCE. Because heater transistors Q7 and Q8 are not equally
spaced from the crystal, it is necessary to offset the power dissipation between the two transistors.
Amplifier U1A references a voltage divider across Vec (R25, R26) and a second divider (R27, R28)
referenced to the midpoint between the heater transistors. This arrangement allows U1A to
control the base current of Q7 to ensure the voltage at the midpoint between the heater
transistors is a constant percentage of Vcec (=0.57 X Ve 22%).

8-A-51. OVEN OSCILLATOR TROUBLESHOOTING
8-A-52. Inspection

8-A-53. The oscillator should be inspected for indications of mechanical and electrical defects.
Electronic components that show signs of overheating, leakage, frayed insulation, and other signs
of deterioration should be checked and a thorough investigation of the associated circuitry
should be made to verify proper operation. Mechanical parts should be inspected for excessive
wear, looseness, misalignment, corrosion, and other signs of deterioration.

8-A-54. Special Parts Replacement Considerations

8-A-55. Several mechanical parts and components must be replaced as a pair or require other
special consideration. They are:

’ a. Oven mass assembly and thermistor: If the thermistor (RT1) is found to be defective, the
thermistor and oven mass assembly must be replaced as one item, HP Part Number 10811-
60106. Do not attempt to replace the thermistor alone.

8-39
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b.

8-A-56.

8-A-57.

troubleshooting, alignment, and testing of the oven oscillator. (Refer to Figure 8-A-17 for photo of

Crystal and Temperature Set Resistor: The replacement crystal for Y1 will be
accompanied by the required temperature set resistor (R20) for the oven. This resistor
must be instailed with the new crystal. The crystal and R20 can be ordered using HP Part
Number 10811-60108. If only the temperature set resistor (R20) is found to be defective, it
must be replaced with the same value and tolerance. If the resistor (R20) is unreadable,
the value required can be determined by finding the oven temperature value marked on
the crystal (Y1). The required resistor will be either 1.3K Ohms or a jumper. Refer to Table
6-4 in Section VI. When Y1is replaced, the nut which secures it to the oven mass should be
tightened to a torque of 0.6 newton-meters (5 in.-lbs). This will insure maximum heat
transfer without over-stressing the crystal package.

Oven heater transistors Q7 and Q8: Holding screws for Q7 and Q8 must also be torquad
to a specific force of 0.6 newton-meters (5 in.-Ibs.). There are several available pozidriv
torquing screwdrivers.

NOTE

When re-installing or replacing one or both heater transistors
(Q7 and Q8), replace both transistor insulators, HP Part Number
0340-0864. This is done to ensure the temperature stability of the
oven crystal due to a balanced heat transfer to the oven mass
from the heater transistors.

Special Test Connector

The following paragraphs describe a special connector fabricated for use in

connector.) The connector provides the following:

a.

8-A-58.

Two separate input leads for the power to the oscillator circuits and the oven
heater/controller circuits.

10-MHz output through a female BNC.
Oven monitor output for connection to a voltmeter.

EFC input connection tc ground.

The following parts are required to construct the special test connector:
15-pin pc board connector (HP Part Number 1251-0434).
6 banana plugs (HP Part Number 1251-0124).
BNC female connector with grodnd lug and nut.
BNC connector 1250-0083
Ground lug 0360-0024
Lock washer 2190-0016
Nut  2950-0001

Approximately 6 feet of 24-gauge wire.

Labels for banana plugs.
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C 8-A-59. To construct the connector:

a. Solder the center pin of the BNC connector to pin 1of the printed circuit connector; this
is the 10 MHz output signal.

b. Bend the BNC ground lug to align with pin 2 of the printed circuit connector.

c.  Solder one end of a 2-foot length of wire and the BNC ground lug to pin 2 of the printed
circuit connector. This is the oscillator circuit common.

d. Solder one end of a 2-foot length of wire to pin 3 of the printed circuit connector. This is
the oscillator (+) supply.

e. Connect a jumper wire between pins 5 and 6. This terminates the EFC input.

f.  Solder one end of a 2-foot length of wire to pin 11. This is the oven monitor output.

g. Solder one end of a 2-foot length of wire to pin 14 of the printed circuit connector. This is
the oven (+) supply.

h. Solder one end of two 2-foot lengths of wire to pin 15 of the printed circuit connector.
This is the oven common.

i.  Twist together one of the two wires connected to pin 15 and the wire connected to pin 14.
These are the oven controller power supply inputs.

O j.  Twist together the remaining wire connected to pin 15 and the wire connected to pin 11.
This is the oven monitor output.

k. Twist together the two wires connected to pins 2 and 3. These are the oscillator supply
inputs. ’

. Connect one banana plug to the free end of each wire.

m. Label each banana plug as follows:

Wire connected to: Label as:
pin 2 ' oscillator supply (-)
pin 3 oscillator supply (+)
pin 11 oven monitor (+)
pin 14 oven supply (+)
pin 15 (two wires) oven supply (-)
oven monitor (-}

n. Inspect the connector for poor solder joints, bent, or damaged pins. Double check the
labeling of the plugs to be sure the polarity markings are correct. If the voltages are
connected the wrong way, damage to the oven oscillator may occur.

8-A-60. Types of Failures
8-A-61. Failures in the oscillator unit can be divided into two sections:
' @ a. Failure of the oscillator’s circuits.
b. Failure in the oven controller circuits.
|
LW ] 8-41
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8-A-62. Failures in the oscillator circuits can be divided into the following problems:
a. No output. »
)i b. Output amplitude is too low or high.

u‘:}‘]
,’!iil c. Output is off frequency (high or low).

‘-5". 8-A-63. Poor frequency stability can be difficult to troubleshoot and many times the oscillator is
”t‘; not at fault. Environmental conditions can affect stability and should be ruled out first.

‘f" 8-A-64. Failures in the oven circuitry can be divided into the following problems:
a. No oven current (heat).
s b. Excessive oven current (>600 mA).

& c. Oven does not cut back after warm-up (this will open the thermal fuse if allowed to
Iul continue).

!

1

,\'i‘ 8-A-65. Since the main oscillator and oven control power supply inputs are separate from each
other, the defective circuit can be operated without applying power to the complete oscillator.

i 8-A-66. Determine which section is defective (oven or oscillator circuit), then proceed as
L described in the following troubleshooting section. The two circuits can be investigated
i separately.

11‘!“ i
Wl: 8-A-67. Disassembly for Troubleshooting
' 8-A-68. To disassemble the oscillator unit:

Step 1. Remove the three screws securing the bottom cover to the outer housing, and
remove bottom cover.

Step 2. Remove the two screws securing the pc edge connector to the outer housing.

Step 3. Remove the foam sheet to expose the oven controller circuit board.

b
l‘|’: CAUTION

o With the cover and foam insulator removed, the thermal fuse
cannot protect the oven circuit from thermal runaway. Caution
w should be used at all times.

‘ If troubleshooting the oven controller, stop here and go to paragraph 8-A-70, Oven Controller
b Troubleshooting. Go to Step 4 only if the trouble is in the oscillator circuit.

v ' WARNING
i;i'-

il THE OSCILLATOR’S INTERNAL OVEN MASS TEMPERATURE
W MAY BE AS HIGH AS 85°C (185°F). TO AVOID SERIOUS BURNS,
B DO NOT REMOVE OSCILLATOR CIRCUITS AND/OR OVEN
o : MASS ASSEMBLY FROM THE OUTER CAN UNTIL THE OSCIiL-
LATOR HAS SUFFICIENTLY COOLED (APPROXIMATELY ONE
HOUR WITH BOTTOM COVER AND FOAM INSULATOR
REMOVED). THE OUTER HOUSING TEMPERATURE IS NOT A
RELIABLE INDICATION OF THE INTERNAL TEMPERATURE.

‘ 8-42 ]
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Step 4. Using a long, small diametér tool, remove the complete oscillator assembly by
inserting the tool into the tuning capacitor access hole (labeled FREQ. AD].) and gently
pushing on the capacitor until the circuit can be grasped and removed easily.

Step 5. Using a pozidriv screwdriver, remove the two screws securing the heater
transistors to the oven mass. Remove the washers and transistor insulators.

NOTE

When reassembling the oven mass, the heater transistor screws
must be tightened to a torque of 0.6 newton-meters (5 in.-Ibs.)
(See paragraph 8-A-55(c)).

Step 6. Tilt the oven oscillator assembly back and remove the foaminsulator between the
oven controller assembly and the oven mass. Be careful not to break the two black
thermistor wires attached to the oven controller assembly.

Step 7. Remove the eight screws (four each side) securing the covers to the oven mass
assembly.

Step 8. Use two of the screws from each cover (removed in Step 7) to secure the boards to
the oven mass for troubleshooting.

8-A-69. Go to paragraph 8-A-84, Oscillator Troubleshooting. When reassembling unit, reverse
the above procedure.

8-A-70. OVEN CONTROLLER TROUBLESHOOTING
8-A-71. General

8-A-72. The oven controller section consists of three major circuits and a 10V voltage reference
for increased stability of sensitive circuits. Figure 8-A-20 shows the major circuits and active
components involved in their operation.

8-A-73. The temperature sense circuit monitors the temperature of the oven mass and reduces
the power drawn by the oven heater transistors when the oven mass has reached operating
temperature. After power cut-back, this circuit monitors the oven mass temperature and controls
the power in the heaters to maintain the constant temperature. The thermistor (RT1) has a
negative temperature coefficient. At room temperature the thermistor resistance is approxi-
mately 100K Ohms, while at operating temperature (=82°C) the resistance is approximately 9K
Ohms. Shorting the thermistor to oven common makes the oven mass appear too hot to the
temperature sense circuit. This in turn causes the temperature sense circuit to shut off power to
the oven heaters. This technique is used in the troubleshooting procedure.

8-A-74. The warm-up current limit circuit controls the maximum current the oven may draw
during warm-up (380 to 490 mA with 20V dc oven input). This circuit is only active during the
warm-up phase of the oven circuit operation.

8-A-75. Normal Operation

8-A-76. When the oven is tested under normal conditions (=25°C ambient temperature) it will
initially draw 380 to 490 mA. After 5to 10 minutes the oven current will start to drop. Over the next
10 to 15 minutes the oven current will fall to the 60to 150 mA range where it will stabilize. The oven
circuit should not oscillate.

~www.valuetronics.com
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l: WARNING

DO NOT OPERATE THE OVEN CIRCUITS WHEN THE OVEN
MASS IS OUTSIDE OF THE OSCILLATOR INSULATED HOUSING.
DOING SO WILL OVERHEAT THE OSCILLATOR CIRCUITS
INSIDE THE OVEN MASS AND CAUSE PERMANENT DAMAGE.
ALL OVEN TEST POINTS ARE AVAILABLE WITH THE OVEN MASS
AND OVEN CONTROLLER CIRCUIT INSIDE THE HOUSING.

;‘L’t; WHEN OSCILLATOR COVER AND INSULATOR AREREMOVED,
THE THERMAL FUSE WILL NOT PROTECT CIRCUIT FROM
OVERHEATING. APPLY OVEN POWER ONLY WHEN ACTUALLY
MAKING MEASUREMENTS FOR TROUBLESHOOTING OR AS
DIRECTED IN TROUBLESHOOTING TREE, FIGURE 8-A-21.

8-A-77. Troubleshooting Tree

8-A-78. Figure 8-A-21 is a troubleshooting tree for the oven circuits. The troubleshooting
procedure separates the different functional circuits by monitoring the oven supply current
during different operating conditions. For example, if the warm-up current is excessive, this
indicates a problem in the warm-up current limit circuit, or the current control and heater circuit.
If shorting the thermistor reduces the current being drawn from the power supply, this indicates
the current control circuitis operating and the problem is mostlikely in the warm-up current limit
circuit. :

8-A-79. As with mosttroubleshooting trees, thisis intended to be a guide to the trouble area. It is
not a substitute for technical skill in isolating the faulty components.

8-A-80. Table 8-A-4, Oven Circuit Voltages, gives normal circuit voltages during warm-up,
operation, and when thermistor RT1is shorted to ground. Use this table during troubleshooting.

8-A-81. Troubleshooting Cautions

8-A-82. When oven current is excessive, turn on the power supply only long enough to make
the necessary measurements. Do not leave power on if the oven is drawing excessive current.
With the housing cover and foam insulator removed, the thermal fuse, F1, cannot protect the
circuits in the oven mass from overheating and damage.

8-A-83. When power is applied to the oven controller circuit, it will go into its full warm-up
mode. In this mode, the maximum heating power is applied to the oven mass. The oven mass is a
metal casting surrounding the oscillator circuits and crystal. The OVEN MONITOR output will be
approximately 1.5 volts below the oven power supply voltage. In about 10 minutes, the oven will
have heated to the proper temperature. The oven controller will begin to regulate at this
temperature and the OVEN MONITOR will drop to approximately 3.5 volts. It is normal for the
oven temperature to drop momentarily to a low value when the temperature first reaches
maximum. This lasts less than a second and is a typical circuit action.

8-A-84. OSCILLATOR TROUBLESHOOTING

8-A-85. The oscillator circuits are relatively simple and straightforward. The following
paragraphs will briefly describe the major circuit areas, a troubleshooting outline, and some
helpful suggestions to make the troubleshooting process easier. The oscillator consists of four
sections. They are:

1. Oscillator Q1, Q2, and associated circuitry.

8-44 .
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2. AGC Q3, CR4, CR5, and R6.
3. Output circuit Q5 and Q9.
4. 5.7V power supply CR2, CR3, and Q4.

The oscillator is the signal source. Its output level is controlled by the AGC. The 5.7V power supply
provides an extra-stable clean voltage source for the oscillator circuits. The output circuits
provide a high-level signal capable of driving a 50 Ohm to 1K Ohm load.

8-A-86. Normal Operation

8-A-87. The outputof the oscillator circuit at Q2 collector is a 10 MHz undistorted sine wave with
an amplitude of approximately 2.8V p-p. The AGC voltage (measured at CR5-C13 junction) is
approximately -1.5V. The 10 MHz signal passes through Q5 to Q9 base at about the same level.
The voltage gain of amplifier Q5 (base to collector) is approximately 2 with a 50 Ohm load on the
output. The output of transformer T1 is approximately 1.5V p-p. All 10 MHz signals found in the
oscillator will be undistorted sine waves unless otherwise noted in Table 8-A-5, Oscillator Section
Normal Voltages.

8-A-88. Troubleshooting

8-A-89. When troubleshooting the oscillator section, remove the oven mass from the housing
and the covers from the oven mass as described in paragraph 8-A-67. Connect 12V to the oscillator
section; use the special connector described in paragraph 8-A-56, Special Test Connector. Set the
power supply current limit to 60 mA. Do not apply power to the oven circuits!

8-A-90. Initial troubleshooting and probing should be done on the backside of the boards (trace

'side) while they are secured to the oven mass (see paragraph 8-A-68, step 8. This way the circuits

are more easily handled. When the fault is isolated to a few components, the unit may then be
disassembled for final troubleshooting and repair.

8-A-91. Helpful Hints
1. Most points in the oscillator circuits cannot be measured with a dc voltmeter. The
reactance of the voltmeter probe and leads will load the circuit and give false readings.
Instead, use an oscilloscope with a high inputimpedance probe for these measurements.
Table 8-A-5, Oscillator Section Normal Voltages, indicates when a dc voltmeter can be
used.

2. Before reinstalling the oven mass into the housing, adjust the output amplitude as
instructed in paragraph 8-A-96, Output Amplitude Adjustment.

8-A-92. Symptoms of failures in the oscillator sections will generally fall into one of the following
categories:

1. No output.
2. Output Amplitude is low or high.

3. Excessive drift of output frequency.

8-A-93. Troubleshooting of these faults will be discussed in the following paragraphs.
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8-A-94. NO OUTPUT. This is usually easy to repair by simple signal tracing. Localized fault
finding (to actual defective component) can be somewhat more difficult if the problem s in the
main oscillator circuit (Q1, Q2, and AGC). If the fault appears to be in the oscillator section and
does not yield to normal troubleshooting techniques, measure the AGC voltage at the junction of
CR5-C13 (See Note 7 on Table 8-A-4, Oscillator Normal Voltages). If this voltage appears normal,
the problem may be a defective quartz crystal (Y1). To verify this possibility, obtain a 10 xH (HP
Part No. 9100-2265) and a 12 gH inductor (HP Part No. 9100-2242). (Use the HP numbered parts as
these have been tested in the circuit.) On the oscillator board, remove the red and blue wires
connecting the crystal to the board. Place the 12 uH inductor in place of these wires. With 12V
applied to the circuit, adjust the FREQ. AD]. (C1) and the amplitude control (R6) for a good sine
wave signal.

NOTE

At some settings of C1 and/or R6, intermittent oscillations may
appear. Some minor adjustment of C1 and/or R6 should clear
this. If this fails, replace the 12 pH inductor with the 10 uH
inductor and repeat the C1/R6 adjustment.

If replacing the crystal with an inductor produces oscillation, this is a very good indication of a
defective crystal. When replacing crystal Y1, read paragraph 8-A-55(b), Special Parts Replacement
Considerations. If the circuit will still not oscillate, the problem is most likely one of the oscillator
circuit elements.

8-A-95. OUTPUT AMPLITUDE HIGH OR LOW. Many times this can be cured by the adjustment
of R6 as described in paragraph 8-A-96. If the correct amplitude cannot be obtained with this
. adjustment, monitor the signal at Q6 collector with an oscilloscope and set R6 to obtain an
amplitude of 2.8V p-p. Then check Q5 and Q9 stages. If the R6 adjustment is not effective,
investigate the operation of the AGC circuitry (Q3, CR4, CR5, C5, C6, R5, R6, R7, or Q1).

8-A-96. Output Amplitude Adjustment

8-A-97. The output amplitude is adjusted by the setting of the variable resistor R6 which is in the
feedback of the AGC circuitry. It is not accessible from the outside of the oscillator.

8-A-98. The following procedure should be used to adjust the output amplitude only if the
output level falls outside the specified level, or repairs have been made to the main oscillator or
AGC circuitry.

1. Remove oscillator from instrument.

2. Remove the three screws holding the bottom cover on the oscillator. Remove the bottom
cover and allow the oscillator to cool (if previously operated).

3. Remove the two screws securing the P.C. edge connector to the outer can. Remove the
top foam insulator to expose the oscillator circuits.

WARNING

THE OSCILLATOR’S INTERNAL OVEN MASS TEMPERATURE
MAY BE AS HIGH AS 85°C (185°F). TO AVOID SERIOUS BURNS,
DO NOT REMOVE OSCILLATOR CIRCUITS AND/OR OVEN
MASS ASSEMBLY FROM THE OUTER HOUSING UNTIL THE
OSCILLATOR HAS SUFFICIENTLY COOLED (APPROXIMATELY 1
HOUR WITH BOTTOM COVER AND FOAM INSULATOR
REMOVED). THE OUTER HOUSING TEMPERATURE IS NOT A
RELIABLE INDICATION OF THE INTERNAL TEMPERATURE.
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4. Once the oscillator is cool enougl'; to handle, remove the oscillator assembly by pushing

7.

8.

8-A-99.

on the tuning capacitor (FREQ. AD).) with a long, small diameter tool until the oscillator
assembly can be removed easily.

NOTE
Under no circumstances should the oven circuit be operated
with the oven mass removed from the outer housing. To do so
will cause damage to components inside the oven mass.
Required Equipment:

Oscilloscope ...ccviviiiiieiiiiiiinaa HP 1715A

Power Supply ........cciiiiiiiiii 12V dc

Preset power supply to 12V dc. Turn off power supply before proceeding to the next step.

Connect the power supply to pins 2 (-) and 3 (+) of the 15 pin test connector. (See
instructions in paragraph 8-A-56, Special Test Connector, to fabricate the test connector.)

a. Insert the oscillator edge connector into the 15 pin test connector.

b. Connect pin 1and 2 of the 15 pin test connector to an oscilloscope using a 50 Ohm
coax cable. Set the oscilloscope to 50 Ohm input. Do not apply power to the oven
circuits.

Turn on the power supply and adjust R6 AGC control for 1.56V p-p *0.14V p-p.

Turn off the power supply and reassemble the oscillator if the problem is corrected.

EXCESSIVE DRIFT OF OUTPUT FREQUENCY. When the quartz crystal oscillator has not

been operated for a long period of time, or if it has been subjected to severe thermal or
mechanical shock, the oscillator may take some time to stabilize. In most cases, the crystal will drift
and then stabilize at or below the specified rate within a few days after being turned on. Inisolated
cases, depending on the amount of time the oscillator has been off and the environmental
conditions it has experienced, the oscillator may take up to 1 week to reach the specified aging
rate. This should be taken into consideration if the drift rate of the unit is out of specifications. If
the unit has had sufficient time to stabilize but is still out of specification, the most likely cause of
excessive drift is a defective crystal (Y1). If Y1 is to be replaced, read paragraph 8-A-55(b). Other
possible causes are an unstable C3 and/or C8.
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53288 OSCILLOSCOPE
FUNCTION: CHECK 3 HP 1725A WITH 10: 1 PROBE
FREQ RESOLUTION: 1kHz 10 COUPLING: DC

SLOPE: +

SYNCH: INT, ACF

SV/DIV 1 ms/DIV ' SV/DIV 1 ms/DIV
U4, PIN 3 T T

U4,PIN9 ov & U4, PIN 8

U4, PIN 11

U4, PIN 17

SV/Div 1 ms/DIV
U2, PIN 8 L A e A A
S PR AU U TURG SON RN R B
SV/DIV R T o AT Rt
1 ms/DIV P e S S S
ov Lo i U1, PIN 1
5V/DIV S
10 us/C1v OVi o v 17 -1 U1, PINO
1 ~r -
OV || A j‘*.;;EUI-Ple
B N i

.5v/DIV

1 ms/DIV Av/Div 5 ms/DIV

ov il U1, PIN 11

iy U2, PIN 13

Figure 8-A-7. A1 Motherboard Waveforms (Part 1 of 3)
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53288 OSCILLOSCOPE
FUNCTION: CHECK 3 HP 1725A WITH 10:1 PROBE
FREQ RESOLUTION: 1 kHz 10 COUPLING: DC
SLOPE: +
SYNCH: INT, ACF
S5V/DIV  1us/DIV
' ug, PIN 1 (FDD) ov U8, PIN 2
U9, PIN 2 (FDC) ov U7,PIN 6
U9, PIN 6 (FDB)} ov = U9, PIN 11
g U11, PIN 7 (FDA) ov Ug,PIN 8
__5/DIV 1 ms/DIV
U13,PIN3
U21,PIN 3 p
5/DIV
1 us/DIV U13,PIN 6
U21,PIN1
U13,PINS
§ U21, PIN 11.
i %"’V U13,PIN 11
j U19,PINO ms
R My
U6lP|N3 » W W W .d_wluf v
ov ' 5V/DIV ; - Av/piv
1 ms/DIV prepprpprrr A1 ps/DIV
~ e o e~ - S5V/DIV
A — — — — ~ — — — — S 1 us/DIV
S5V/DIV
.1 us/DIV
'®
Figure 8-A-7. A1 Motherboard Waveforms (Part 2 of 3)
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5328 OSCILLOSCOPE
FUNCTION: CHECK HP 1725A WITH 10:1 PROBE
FREQ RESOLUTION: 1 kHz 103 COUPLING: DC
SLOPE: +
SYNCH: INT, ACF
.
DIGIT BUS
ADDRESS LINE NO.
SV/DIV 1 ms/DIV -
ov A 45
ov B 45
oV c a4
ov D
BUS
DATA LINE NO.
SV/DIV 1 ms/DIV
A 43
B 43
c 42
D 42
Figure 8-A-7. A1 Motherboard Waveforms (Part 3 of 3)
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Model 53288
Service
A1 MOTHERBOARD 05328-60049 A1 MOTHERBOARD 05328-60049 @)}’é
A1 ACTIVE ELEMENTS A1 ACTIVE ELEMENTS (Continued)
REFERENCE DESIGNATIONS PART NUMBER REFERENCE DESIGNATIONS | PART NUMBER
c3 0180-0100 u17 1820-0068
150D475X9035B2 SN7410N
ca, C20 0160-0161 u19 1820-0077
cs 0180-0106 SN7474N
150D606X0006B2 u21 1820-2317
C6 140-0177 IDBO-TL
DM15F401FO300WV1CR u22 1820-0269
c7 0170-0024 : SN7403N
cs 0180-0195 u23 1820-0328
150D334X0035A2 SN7402N
c10 0160-0314 - U25-U27, U31 1820-0301
663UW10354W2 SN7475N
c17 0160-2264 U28, U32 1820-0538
cis 0121-0060 SN7423N
30432 2/8PF NPO us7? 1818-2252
C21, C34, C36, C45, C46 0180-0210 U39 1820-0214
150D335X0015A2 SN7442N
c22 0160-2055 u40 1820-0054
€29, C31 0180-0230 SN7400N
150D105X0050A2 U41 1820-1644
C30 0160-0153 SN74L5248N
€33, C35, C37, C39, C41, C43, Ca4 0160-4554
c38 0160-2055 TORY SELECTED PART
C40, C42, C48, C49, C52, C53 0180-0155 FAC
- 150D225X0020A2 REFERENCE SELECTED NORMAL
c47 0160-4084 DESIGNATOR FOR VALUE RANGE
€50, C51 0160-3879 . 20 oF 25 oF
1 ilati +
CR1, CR9-CR14, CR16, CR17, CR19-CR21 1901-0040 17 Sdiustoa by 18" Prep
CR3, CR15, CR18 1901-0016
CRS, CR6 1901-0050 g
CR7 1901-0535 M
CR8 1902-3082 A1 MOTHERBOARD 05328-60049
L1 91002276 REFERENCE DESIGNATIONS
Q1, Q4, a5, Q7-Q9 1854-0071 Al
Q2, Q3 1853-0015 C1, G2, NOT ASSIGNED
2N3640 c3-C8
Q6 1854-0092 C9 NOT ASSIGNED
2N3563 c10
Q10 1853-0036 C11-C16 NOT ASSIGNED
Ut, U20 1820-0055 C17-C18
SN7490N C19 NOT ASSIGNED
U2 1820-1056 C20-C22
SNT74132N C23-C28 NOT ASSIGNED
U3 1820-0175 C29-C31
SNT405N C32 NOT ASSIGNED
u4 1820-1401 C33-C53
us 1820-0513 CR1
uUse, U24, U29, U30 1820-0282 CR2, CR4 NOT ASSIGNED
SN7486N CR3, CR5-CR21
u7 1820-0511
SN7408N L1
U8, U18, U33-U36 1820-0174 Q1-Q10
SN7404N R1.R15
9, U3 1820-0661 -
U9, uss SN9432N R16 NOT ASSIGNED
u10 1820-2316  R17-R46
\D82-4 R47 NOT ASSIGNED
Ut 1820-0513 R48
SN20573 R49-R51 NOT ASSIGNED
R52
12 1820-3237
813 NgT"USED R53, R54 NOT ASSIGNED
u14 1820-1442 RS5-R84
SN74LS290N S1-83
u1s 1820-0803
MC10105P ui-ui2
U16 1820-0537 U13 NOT ASSIGNED
SN7413N U14-us1
8-54
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Al MOTHER BOARD ASSEMBLY (05328-80049) SERIES 2450
049) SERIES 2450
[ -
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[ 10K
$—n— 46V
-8.2v ’ -S.2v
_Lc:u lc« lcu lc4| rT lcn“ asuii2) uza U3
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! . v o RESET o | 14 1
R72 sou ve
2000 st
< oy —10 T L7010
RESET]
. .2, |se usE
TO 0SC{OPT 0IO) 3 i 4.5
23 |P xA3(2,D) D
] uss»
92 5,2 {>
Faare! D1
LWT y 78
-IsV -15v
lcu lc« lcn lc« 1cca
.; 2.2v g 2.20 T.0 T.0W %22\!
]
1 +i2v
R69 |70 T
3000 12K
+13V 1,12
'lus ‘5 9
i 22y 8
1 $ 11
. ue
*3.8v «L—— ; bl
+3.8V O——= 7O XAI6(8) 0
COMMON (o))
- -- - N oserr seeer —————/ ve
ER-u
12
ve
1
- f
$4 TABLE
A mw iC]
wer g | ar RESOLUTION
6] 0] 0 | wHI(D s
o o} 1 |mmzaion 10Us
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[ 0 | 0 | WHZ(10%) | 1.015), 1085
RN ° 1| 1onzc10®) | €.15) 100MS
i ' o | iHzt10%) 15
! ' V| .iHzai0"y | 105
$3 TABLE
FCN | FCN | FCN T FON
ol FUNCTION o8
0 1 0 0 | CHECK DA
1 [ t | o |frea cc”
) i i i ovu
olo]l o] 1 |{starra
(B IERERERBCE
o] +{o} o |Frean
o | | o [Pera
o i 1 1 PER_AVG A
o1 0 | 1 |RaTio e/a
i o e o Tl A—=6 +6Y
t © 1 0 T1 AVG A —=8
1 L] 1 i EVENTS C,A —=8
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o0 (o, Loeay -
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. 1500 | | | E
- LRES
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N, © LOb1S
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STORAGE , LG
_ WRS
+5v ToFF
LOFF
38 L cee | cas | cao | costlese RL(LTOT)
5.30 T 3.3u “T.0tu “T.0u T.0W $vzu FROM
a8 u3e
3 4 LOI
oV
’ =52V . ——anA— 45V
TO e %
€48 l €33 l cal R lcss AISUIB (12} RIGE ®
. Toow TFow F3le, J22u LM RES yz¢ $ 2100 Rise
S| U3sF 2700
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/T2 850 ne wre | c1 w0 s
4
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oy W
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S4 TABLE 3 < (:2
e RESOLUTION use 10/ 19 18 |1}
A X Y I RESET
(3 WL 105 ves TRANSFER
3 CAL) OVER- | 7
1 | wmztioy | 1ous {>c COUNT vio '
o | sokHzei0") | 100us uig Ts.2v 112 LON |35 1
1| ixnzaro®y | iws 2 3 w2 o ¢ 8 A i
0 | 1KHZ(10%) ] (.015), 108S 7 1 16 |18
v ] ionzio®y | ¢.15) 100us " BUFFERS
o | mzti0*) 13 2 14,23 !
t | .mz010"y | 108 6 5 22 '::
Z s ] o 1.2 u_s
3 18 %?(
$3 TABLE o wiz 20 [ kS 4.5 18 .
Fon ] Fon . ) T R2
o | ar UNCT 10N o 10K un [
0 | 0 |crEcx 2 2 ~ ~5v 9.10
t { o |FReq “c* 13,24 18 10K 3
' X P +5v -—'—‘—Iz 22 +5v 1243
0 ] t ISTART a
b v "
REQ A 4
1 | o |rera HRTE ! {><:z T 17 I©
v ] 1 [Per ave a 18A - U18a 45V 4]
© | ! |RATIO B/a 788
o | o [T1a—es gy Rezc Toc
1| o |11 ave a—es 10K
' ! JEVENTS C,A —=8 ° 3 I l
L — rac RIS o s ‘7 as L2 o *8V sHapING SYNCHRON IZATION
O AL PY mem ; st Tiue pase (L e e
¢ Lo —Dc“ ek V21 o YoV sy 4 0
BN LA’LQ sy —2udo | 106 § | 10K 2[, PRE (|5} s2[ ) PRE 9 t
o T WKR’%SL( NOTE 7 RESET __ouTeut VoA 198
[ 5.2v 4 16 D) &5 R36 3k KIS I
10¢ i ase cLR cLR
s ‘“ﬁ -lev 270 210 T' T"
18
Lour) ;: \————— DECADE D1VIDER — v
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Fosc™ 7 >
L EXT_ s l TIME BASE CIRCUIT
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TO A4 FUNCTION SELECTOR BOARD
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Model 53288

Service
- = - - it - -~ . - - - i - 770 KAT6 | _
DISPLAY CONTROL T oo
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R6S ————————="—
5K
T 56 4 13
s [
o, USSC RGE s 4
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° a - RLUIA) 2 g5 | einsy
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]
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f— 1
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L > 18
—OF LIGHT 3
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A
W30 7T NOTES
Y I REFERENCE DESIGNATIONS WITHIN THIS 7. INTEGRATED CIRCUIT HP PART NO.1820-23(7,
1< 8.9 ASSEMBLY ARE ABBREVIATED. ADD INSTALLED AS AIU21, SHOULD HAVE PIN &
+28v 23 ASSEMBLY NUMBER TO ABBREVIATION REMOVED. THIS MODIFICATION WAS RECOM-
\oMHZ OSC OUT (0PTION 010} | (2 ' FOR COMPLETE DESCRIPTION. MENDED BY THE MANUFACTURER, THSS IS NOT
" - < 18,78 o 2. UNLESS OTHERWISE INDICATED: ADEFECT AND DOES NOT ADVERSLY AFFECT
0.10.U1%8 3, ulte ' oPTION RESISTANCE IN OHS: THE OPERATION OF THE DEVICE.
8 -] i oto A3 CAPACITANCE IN FARADS:
I 0SCILLATOR INDUCTANCE IN HENRIES
SUPPORT 3. WITH NO INPUT SIGNAL TO J% AND St AT EXT,
80aR0 Q9 CONDUCTS AND LAMP TEST OPERATES.
: 4. ASTERISK (") INDICATES
s . ' SELECTED VALUES, AVERAGE
AUTOMATIC mataril VALUES SHOW.
LAMP TEST CONTROL 1
o BN 3.5y Common_ ! o ] 6. SIGNAL WMNEMONICS ARE
DEFINED" IN TABLE 8-1.

= __ . T

L

DAGGER (f )INDICATES MO FUNCTIONAL
CONNECTION-NOT USED ON ASSEMBLY,

Figure 8-A-10. A1 Motherboard Assembly Schematic Diagram
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Figure 8-A-10
A1 MOTHERBOARD ASSEMBLY (SCHEMATIC DIAGRAM)

. (See Page 8-55)
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Table 8-A-3. 5328B Functional Signals

NOTE

N=0-7 (Exponent of 10 on FREQ RESOLUTION, N switch.
N=0 is position 1 on switch. All other. positions N0).

CLK = 10 MHz
* = Don’t care
Function Displayed Number Signal to TB Signal to 1st Decade Arming Main Gate | Gate (Options
switch FREQ * TIME (Output A4U10) (Output A4U6) (Output Ad4US5) | (Input A4U6) | 030 and 031
(Hz) (Seconds) IFN=0 IF N+0 IFN=0 IF N70 Norm Armed [IF N=0 IF N0 | (Input A8U4)
i 10N+
FREQ A Ae=ar ClK | CiK A A A B | MGFF| MGFF *
) CLK .
PER A -~ ® PER A * CiK GOSC B8O Free B | Open 11
10
PER A 100 MHz * CLK GOSC TBO R
(Option 040) N PER A | N=00r1) (N#00r 1) (IF N=1, CLK) Free 8 |Open Ri
PER AVG A cLK o 10N PER A * A GOSC CLK Free B | Open| MGFF *
PER AVG A 100 MHz * 10N PER A * A GOSC 100 MHz Free B | Open| MGFF *
(Option 040 & 041)
CLK
TI A—8B —OW. TI A—B * CiK GOSC TBO free CA |Open Tl .
1
Tt A—~B 100 MHz _ * CLK GOSC TBO .
(Option 040 & 041) N TPATE =00 1) (N#00r 1) (IF N=1, CLK) Free | CA Openj T
TI AVG A—B (CLK » 10N) e T1 A—B * B GOSC | GOsC Free CA | Open|MGFF .
TI AVG A—B (100 MHz ¢ 10N} e Tt A—B * B GOSC | GOSC Free CA | Open|MGFF *
(Opt. 040 & 041)
FREQ C 10(N+1) CLK CLK < < CA B | Open|Open MGFF
{Opt. 030 & 031) Ce—Cix— 10 10
DVM DVM o 10(N+1) CLK CLK DVM DVM Free 8 | MGFF| MGFF *
(Option 020, 021) CLK
tDVM, A—B (In DVM, A—B * * DVM DVM Free CA | TI 1 .
TB Switch ignored)
EVENTS C, A—B (EVENTS C A—B * * C C Free CA | Open|Open Tt
T8B Switch ignored) 10 10
A__ TI START .
START A, STOP _10N .TO STOP . A A T8O Free free |LStart | Open *
10N
RATIO B/A Be—— e A B B Free CA |. I  [MGFF *
:‘37:%3%/ A o31) Ce wA . A < C_ Free B | Open|Open | T11FN=0
pt. 10 1 MGEF IF N#0
N
TDVM/A DVM e 1?\ ' * A DVM DVM Free B | Tt [MGFF *
tSTART CLOCK CLK o TI START * CLK * 1BO free Free | Open|Open *
1N TOSTOP ¢ -
10(N+1)
CHECK CLK & = CLK CLK CLK CLK free| B | MGFF|MGFF *
NOTES

+ = Phantom Function (see 5328A Users Manual)
t+ = ROM makes “A” into period = gate time

CA =CARM
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Model 5328B
Service

A4 FUNCTION SELECTOR TROUBLE SHOOTING FLOWCHART

GATE SIGNAL OFF

FUNCTION: STOP

START.

GATE LIGHT OFF

NO

GATE SIGNAL ON

FUNCTION: START A

CHECK CIRCUITRY
ASSOCIATED WITH U2
& UB ON FUNCTION
SELECTOR DRIVING
LMG ON
MOTHER BOARD

REPLACE U4

GATE TIME/MGFF

FUNCTION: CHECK
0SC: INT
ARM: OFF
TB: N= |0

SAMPLE RATE:
MIDRANGE

YES

YES 1OMHZ TTL

AT UID PIN 8

REPLACE Ul

PRESS
RESET

uio
PIN I3 GO LOW
{PULSE OR DC)

REPLACE
US OR U3

U0 PIN 13
ALWAYS HIGH

7

NO

REPLACE
ulo

1OMHZ
BURSTS ECL AT
Ul PIN ||

REPLA

FUNCTION: FREQ €
TB: N=I
0SC: INT, ARM: OFF
PUT INPUT INTO CH.C
SAMPLE RATE POT CCW

CHANNEL C ARMING

GATE

REMOVE

cohigzﬂoggLv INPUT FROM LS cLocK
CH.C TB: N= 107
? 0sC: INT
NO No
REPLACE US o
ﬁ REPLACE
YES U3 OR 4
Us PIN 2
REPLACE Us Sz
?
REPLACE REPLACE Ul
us oR US
BAD UL,3,
REPLACE U} P

Figure 8-A-12. A4 Function Selector Troubleshooting

8-58 - -
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FS DIGIT (LSD)

FUNCTION: START

FS DIGIT COUNT:
COUNT INUOUSLY

ANY COUNT
7

REPLACE U2




GATE TIME/TI MOD

FUNCTION: PERIOD

yEs | T83 M=

S——=wl 0SC:INY, ARM: OFF
PRESS RESET

TRIGGER CH.A TWICE

CHANNEL A ARMING

T8: N=i
0SC: INT, ARMIOFF

FUNCTION: FREQ A

TRIGGER A CH.ONCE
SAMPLE RATE POT CCW

NOTE:

TO TRIGGER EITHER CHANNEL,
ROTATE LEVEL CONTROL FULLY

CW, THEN CCW.

GATE
LIGHT BLINKS
ON ONCE

N

T8 N=|

TRIGGER
ONCE

CHANNEL B _ARMING
FUNCTION: FREQ A

0SC: INT, ARM:ON
CH.B

SAMPLE RATE POT CCW

GATE
LIGHT BLINKS
ONCE

TRIGGER TRIGGER
vES REPLACE U8 A CH. ONCE A CH. ONCE
Ul PIN 14 U2 PIN 4 YES
LS ING REPLACE US puaEo NIoH REPLACE U5
?
PRESS Y
RESET NO NO
REPLACE U2 REPLACE U2
YES Ul PIN 14 NO
oo™ on o REPLACE U!
'LACE UB
HIGH SPEED HIGH SPEED
T8 MULTIPLEXER/CH A T8 MULTIPLEXER/CH B MULT IPLEXER/GOSC MULTIPLEXER/OSC
:g:?Tég?’ T1 AVS. FUNCTION: TI AVG. FN: CHECK
FUNCTION: START A ; ARM: OFF N= 104
0 L DISPLAY 78: N=10 LIGHT BLINKS YES .
= |°-MHE- INTO A TOTALIZES 10 MHZ INTO CH 8 CONTINUOUSLY SAMTLE RATE CORRECT READING ARMING: OFF
18: N=107 y iz IO o POT: MAX ” MAX SR
7 N KNOWN TI ! 0SC: INT
ND
REPLACE REPLACE
ulo U2 OR UID
NO ECL INPUT YES
REPLACE U7 o REPLACE US
HIGH SPEED HIGH SPEED HIGH SPEED HIGH SPEED
WULTIPLEXER/CH A MULTIPLEXER/CH B MULTIPLEXER/CH C MULTIPLEXER/DVM
FUNCTION: FREQ A FUNCTION: RATIO B/A FUNCTION: FREQ €
. N=10? . N=10? . N=10° s
T8: N=10 ISPLAY T8: N=10 DISPLAY T8: N=10 ISPLAY FUNCTION: READ |
ARM: OFF ARM: OFF ARM: OFF ARM: OFF
; READS |OMHZ READS 1000 : READS 10.000 ;
0SC: INT EADS o 0SC: INT A o0sC: INT A0S oo 0SC: INT
SAMPLE RATE POT:CW SAMPLE RATE POT:CCW SAMPLE RATE POT:CCW N SAMPLE RATE: CCV
IOMHZ INTO CH A JOMHZ INTO A G B 1OMHZ INTO C
ECL INPUT REPLACE ECL INPUT ECL INPUT
REPLACE U7 TO US PIN 5 U7 T0 Us PIN 11 REPLACE U7 T0 US PIN I

REPLACE U6

www.valuetronics.com

REPLACE U6

REPLACE U§

A4 FUNCTION SELECTOR (BL(C

A4 FUNCTION SELECTOR (TROU



HER CHANNEL,
ONTROL FULLY

\CHANNEL B ARMING

FUNCTION: FREQ A
ves | T8% M= GATE
KS 0SC: INT, ARMION LIGHT BLINKS
TRIGGER CH.B ONCE
ONCE
SAMPLE RATE POT CCW
TRIGGER
€ A CH. ONCE
; YES U2 PIN 5
> REPLACE US fe— PULSES HIGH
NO
E! REPLACE U2 .
:
HIGH SPEED HIGH SPEED
MULT IPLEXER/GOSC MULTIPLEXER/OSC
FUNCTION: TI AVG. FN: CHECK
ves | ARM: OFF N=10* DISPLAY
>———nl SAMPLE RATE ARMING: OFF READS —
POT: MAX MAX SR 10.0000MHZ
KNOWN TI 0SC: INT
REPLACE U6
ECL INPUT
REPLACE UT 0 Us PIN 12 REPLACE U6
P1A PINS
- 1 — Dv
: HIGH SPEED HIGH SPEED 2 - -
MULTIPLEXER/CH C MULTIPLEXER /DVM 3 — 45
FUNCTION: FREQ € 4 — HC
T8: N=107 FUNCTION: READ A rat
DISPLAY 5 — C
YES | ARM: OFF ARM: OFF DISPLAY READS
> ™ osc: INT RE;‘?SC"’S";"" 0SC: INT CORRECTLY (0 ) 6 — C.
SAMPLE RATE POT:CCW SAMPLE RATE: CCW 7 — M
tOMHZ INTO C —
8 — A
9 — Gt
REPLACE U6 10 — TH
ECL INPUT — GC
> REPLACE UT 11
TO US PIN il
12 — LT
13 — HF
14 — LC
REPLACE U6 15 - Gl
16 — Gt
Figure 8-A-11 17 — LA
A4 FUNCTION SELECTOR (BLOCK DIAGRAM) 18 — FC
(See Page 8-57) *SIGNAL SC
+DENOTES
Figure 8-A-12
A4 FUNCTION SELECTOR (TROUBLESHOOTING)
(See Page 8-58) 8-58
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P1A PINS

1 — DVMt

2 — -15vf
3 — 45V

4 — HDS*
5 - T

6 — CARM
7 — MG*

8 — A

9 — GND
10 — TH
11— GOSC
12— LTRt
13  — HRD
14 — LDDCAf}
15 — GATE OUT
16 — GND
17 — LMG*
18 — FOC*

*SIGNAL SOURCE

| 2| 3 ©f | ~| & onf & cof o]

-
N

ol ) ) )y
= A3zl alal

REFERENCE DESIGNATIONS

A4

C2-C16
Q1-Q3

R1-R46
u1-u1o0

C1 NOT ASSIGNED

A4 ACTIVE ELEMENTS

REFERENCE PART
DESIGNATIONS NUMBERS
Q1-03 1854-0215
2N3904
U1 1820-1225
MC10231P
U2 1820-1052
MC10125L
us, u4 1820-0629
SN74S112N
us 1820-0622
SN74151N
U6 1820-0829
MC10164L
U7 1820-0809
MC10115P
us 1820-0802
MC10102P
u9 1820-0328
SN7402N
u10 1820-0074
SN7454N
P18 PINS
DVM 1 — LARM
-5.2V 2 — RL5(TIO)t
+15Vt 3 — RLA(LTIF)
GND 4 — R(HTBO)
c 5 — RL2(BIL)}
™G 6 — RL(HTBB)
A 7 — RL(LMGF)
B 8 — R(A1)
B 9  — R(HTBA)
hi) 10 — FBt
GOSC 11 — FAt
LINH 12— FDt
GND 13 — FCt
FS OSC 14 — TBO
FOD* 15 — DATACH
HRTB 16 — DATA Dt
FDA* 17 — DATA At
FDB* 18 — DATA Bt

tDENOTES NO FUNCTIONAL CONNECTION — NOT USED ON ASSEMBLY

& A 3lal 2l @l Rl 2l 3 @ @f o of & wl ] -

RLB(HC)t
R(AQ)
R(LST)
RL3(HDVM)t
RL(HOPN)
RL(IC)
RL1(HEC)t
RL(TBB)f
RL(IA)
RL(TBA)}
RL(TBC)t
RL(IB)
RL(LTOT)
TBI*

DS Ct

DS At

DS Dt

DS Bt

8-58
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co|oo
v

R45

“nt
G

Y . Q
c2 3

- R27 . o
v R R28
R39
R46
;. R31
© .R32
R33

P1B

. mi

R2

e . R4D
o & R19
p=8 {.‘;10 . R12
- C4 K R10-
S . R11
R < D w
. 8 .2 L
5 e 5
onEgy - Y
©© - c6 RS e

4

SOLDER SIDE 1

\

COMPONENT SIDE 1

P1A
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Figure 8-A-13 |

A4 FUNCTION SELECTOR ASSEMBLY (SCHEMATIC DIAGRAM) ¥

(see Page 8-59)
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(]
REFERENCE DESIGNATIONS
A16
c1
CR1-CR6
DS1-DS9
DS10-DS20
P1
, Q1-Q22
R1-R10
$1-S4
A16 ACTIVE ELEMENT
REFERENCE PART
DESIGNATIONS NUMBERS
CR1, CR2, CR3, 1901-0040
CR5, CR6
CR4 1910-0016
DS1-DS9 1990-0452
DS10-DS20 1990-0404
Q1-Q9 1853-0326
Q10-Q22 1854-0492
e . 2N3643
P1 PINS
1 — AMULIGHT T — GND
2 — Bl 2 — LAMPTEST
3 — B2 3 — GLIGHT
4 — LSWL 4 - OFLIGHT
5 — FC 5 — FD
6 — FA § - NC
7 — NC 7 — FB
8 — GND 8 - NC
9 — B3 S - B4
10 - BS 10 - NC
11 - ¢ 11 — NC
12 - d 12 — e
13 - f 13 - NC
14 — a 4 - b
15 — B6 15 - NC
16 -~ DP 6 - g
17 — B7 17 - B8
18 - LMRES 18 - NC
19 — ANN 18 — +5V=DISABLE, -0.7V = ENABLE
20 - B9 20 - +35V
21— LEXT NC ORTILK 21 —
v e POWER SWITCH
22 - TBSC 2 - }
f 23 — TBSA ™ - 45V
24 —~ TBSC 24 — SRT

www.valuetronics.com



8unooysajgnoyy pue weidelqg yoojg Ajquiassy Agpdsiq 91y pL-v-g 2.8y

201035
a9TES 19POW

SHOLVIINNNNY
SH1

9y
T04.LNOD
-] AG+
Tas mm_t;_
WIH0Hd dWYS QHVOEY3HION
on s W VIA
HOLIMS |—— w._mﬁmw
4IMOd v
€S oL
HOLSISNYEL 1N3S34d - HOLIMS
3LvIa0sSY anY i GHYORY3IHION 3000 NOLLONN3
Q37 393H0 SH1 3INQ iv 0L 7| NOtLONNd
(A
. HILIMS
nve 13534
a3 HOLVIONNNNY
ADIIHD SHY S
ang
e} | HOLIMS 801V WOUJ
3000 3sva | N ‘NOILA10S3Y 378vS10/318VN3
IR 0344 HOLIMS
1Zo ANYIE 1Y
HOLSISNVHL SHOL
MHIIHD SHY
e wose,
*3m0 HIAIHQ JA0HLYD
Lranoas (4300030 LNIWD3S
120 N3IA3IS OL Q28)
HOLSISNVHL 191V WOYH
3Q0HLYD S1NaNI
BOLSISNYHL HOLVIONNNNY
AYdSIQ
IR SSOHOV ANV1E
LNINWD3S
NIIHD
{0 LdO 6SQ)
850-150
S11910 AV1dSIG
Loa 9180-215a
HIIHD
"HOLSISNVYL SHOLVIONNNNY
3QONY ¥03HD SHH m '
60-10 (@]
- SHOLSISNVYL  f———l o
o HIAIMA IAONY 144300030 11910) 4
6ENLY WOY
SLNdNI 7)) |
AZ = HO3 " — '
61OV TL01Y O3HO) N«x_u%a
BRI QYv08 HIHLOW n
210010 1V Woyd O
SHOISISNWHL L ¢
H3IAIYA JA0HLYD ) =
13534 Wy wfd
5534d 40 e 7
W3190H4 —
AVdS| .
INTevede 61S0 ‘8IS "2isa nva
| ]



Figure 8-A-14
A16 DISPLAY ASSEMBLY (BLOCK DIAGRAM & TROUBLESHOOTING)

i (See Page 8-61)
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Figure 8-A-15
A16 DISPLIAY ASSEMBLY (SCHEMATIC DIAGRAM)

(See Page 8-63)
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A3C4 MOUNTED
ON REV ERSE
SIDE

P1

COMPONET SIDE
SOLDER SIDE

1
1

10 15
10 15
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Figure 8-A-19
10811A OVEN OSCILLATOR OVERALL (BLOCK DIAGRAM)

(See Page 8-67)
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Table 8-A-4. Oven

Circuit Voltages*

OVEN AT OVEN COLD (JUST RT1
VOLTAGE POINT OPERATING TEMP. AFTER TURN-ON) GROUNDED
Q68 16 2. 25
Q6C 1.4 114 114
QSE 1 13 0
Q7B 12.5 127 1.9
Q7cC 20. 2. 2.
Qe 114 114 1.4
QsB 1, 13 0
QsC 114 114 1.4
QBE 07 23 0
U1 Pin 1 8.9 18 8.9
U1 Pin 2 07 23 0
U1 Pin 3 2 23 2
U1 Pin 5 4. 41 38
U1 Pin 6 4. 41 38
U1 Pin 7 33 48 15
U2 Pin 2 10. 10. 10.
U3 Pin 6 3.5 19.0 5

*Voltage readings taken with oven supply voltage of 20V dc and insulating foam and cover removed.
Voltages are approximate and will vary slightly from unit-to-unit.

Table 8-A-5. Oscillator Section Normal Voltages

VOLTAGE POINT NORMAL VOLTAGES REMARKS
AC (p-p) DC
C3/R3 1t0 4 — Note 8
CR5/C13 B -15 Notes 4 and 7
CR3(C) 0 6.3 Note 4
Q1(B) 1 75 Note 8
Q1C) 0 5.5 Note 4
Q1{E) 9 .03 Note 8
Q2(8) 0 27 Note 4
Q2(C) 27 5.6 Note 8
Q2(E) .06 2 Notes 4 and 5
Q3(B) 2.7 5.6 Note 8
Q3(C) 0 11.8 Note 4
Q3(E) 24 4.9 Notes 4 and 6
Q4(B) 0 6.3 Note 4
Q4(C) 0 10.3 Note 4
Q4(E) 0 5.6 Note 4
Q5(B) 2.7 31 Note 8
QS5(C) 0 11.8 Notes 8 and 9
QS5(E) 28 2.6 Note 8
Q9(B) 2.8 28 Note 8,9
QI(C) 5.1 11.8 Note 8,9
Q9E) 2.5 1.9 Note 8

NOTES:

1. All voltages taken with 12V oscillator supply.
2. Voltages are approximate and will vary slightly from unit-to-unit.
3. All ac voltages are sine waves except Q2(E) and Q3(E).
4.

This dc voltage may be measured with a standard dc voltmeter. All other voltages should be measured
with an oscilloscope and high impedance probe to minimize circuit loading.

5. Waveform is \AAAJ :"L_ .06V.

N

loading.

Waveform is slightly flattened on the bottom.

Thi§ is }he AGC voltage. Value shown is nominal with oscillator operating. If the oscillator is not
oscillating, the AGC voltage will be ~+2.5V.
Measure both ac and dc voitages with an oscilloscope and a high impedance probe to minimize circuit

www.valuetronics.com

AC voltage at Q9(C) measured with 50-ohm load on the output.
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Model 5328B
Service

@ : 8-BA-1. INPUT OPTIONS SECTION

The Model 5328B’s Input Options Section provides the main interface between the instrument
and the outside environment.

The Input Options Section has one standard module — the Programmable Input Module —which
is found in all instruments. It may also include an additional one or two optional modules that
extend the Model 5328B’s capabilities. One of the optional modules is the Digital Voltmeter
Module; the other optional module is the “C”’ Channel Module which extends the instrument’s
freqency range to 1300 MHz (1.3 GHz).

Each of the three modules operates separately from any of the others that might be installed,
except that the Digital Voltmeter Module can be used to measure the trigger levels set for the “A”
and “B” channels of the Programmable Input Module.

All three of these modules are described later in this manual section.
NOTE

In order to help you know where you are in this part (“8-B-"") of
Section 8, the numbering scheme described in the beginning of
Section 8 is modified as follows:

After the introductory material:

e information about the Programmable Input Module is
@ presented with headings, figure numbers and table num-
\ bers that begin “8-BA-".

e Information about the Digital Voltmeter Module is pre-
sented with headings, figure numbers and table numbers
that begin “8-BB-"".

e Information about the Channel “C” Module is presented
with headings, figure numbers and table numbers that
begin “8-BC-".

8-71
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8-BA-2. Programmable Input Module .(A10, A1, A12, A14, A19)
8-BA-3. INTRODUCTION -

The Channel “A” and Channel “B” inputs have matched .2 ns) 100 MHz amplifiers with:
¢ ac or dc coupling
e 12,5V trigger level range
e three-position (“X1”, “X10”, “X20”) attenuators
¢ 50-ohm or 1-Megohm input impedance, switch selectable
e trigger slope controls
» trigger indicators
s Channel “A” high-speed marker
e time interval “A”-to-“B” nigh-speed marker
¢ variable delay

The circuitry for the Model 5328B’s Channel “A” and “B” is contained in the Programmable Input
Module. This module contains:

¢ the main input amplifiers
s Schmitt triggers
» high-speed synchronizers for complex timing measurements.

The Mode! 5328B’s Programmable Input Module uses a phase-locked multiplier to provide a basic
clock rate of 100 MHz, which results in a basic timing unit of 10 ns. In the Time Interval Averaging
FUNCTION, the multiplier, when commanded by the main-controller ROM, phase modulates
the 100 MHz clock with band-limited noise to prevent the synchronous lockup problem that
could otherwise be associated with this measurement.

8-BA-4. Principles of Operation

8-BA-5. GENERAL

The Model 5328B’s Programmable Input Module consists of the boards listed in Table 8-BA-1.
Table 8-BA-1. Circuit Diagrams

Assy

Ref Circuit
Des Description Diagram
A10 Synchronizer Assembly 8-BA-9
A1l DAC Assembly 8-BA-11
A12 Amplifier Assembly 8-BA-8
Al4 Multiplier Assembly 8-BA-10
A19 Switch Control Assembly 8-BA-7

luetronics.com
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For the descriptions that follow, refer to the overall block diagram (Figure 8-BA-1). Also, when
necessary, refer to the block or circuit diagrams for the individual boards (see Table 8-BA-1 for

listing).

A19 A4
SWITCH CONTROL MULTIPLIER
Q =
CER R =
ar yo ES
22 » F
o<l r !
- A
. 3 | A
INPUT A D>———] 2 - -3
A12 A > P/O A10 - 8, 10
AMPLIFIER 8 o syncuronizer [Tt [EUNCTION.
INPUY B >——— B L :
_ GOSC
W GOSC
[} o]
gz |m REMOTE TRIGGER LEVEL A
3549 REMOTE TRIGGER LEVEL B
O<im
©
y REMOTE CIRCUITRY - ~
FROM' _MA CLK A
OPTION 011 _MB ] P/O A10 CLK B | A1
HP-18 LMS PROGRAMMING
IBNO‘I;:E:SACE MDA-MDg INTERFACE MDA-MDD: DAC

Figure 8-BA-1. Input Module — Block Diagram
in the “local” mode, the Switch Control Board (A19) generates TTL levels that control the Signal

Service

Conditioning relays on the Amplifier Board (A12). These levels allow front-panel control of the -

“A” and “B” channel input signal conditioning. The Switch Control Board accepts inverted “A”
and “B” channel signals from the Ampiifier board. These signals are routed thiough pulse
stretcher and driver circuits to the “A” and “B” channel trigger LEDs, located on the Switch
Control Board. The inverted signals are also translated from ECL to TTL levels and supplied tothe
“A” and “B” MARKER OUTPUTs.

Input circuitry for the “A” and “B” channels is on the Amplifier Board (A12) and part of the
Synchronizer Board (A10). The Amplifier Board contains the 100 MHz “A” and ‘‘B” channels, with
signal-conditioning ‘“SLOPE”, “AC/DC”, “ATTENUATORS”, “SEP/COM”, “1M/50-OHM” con-
trols, amplifiers, and Schmitt triggers. Signal conditioning circuitry is controlled by relays K1
through K11 synchronizing circuitry for PERIOD and Time Interval-type measurements. The “A”,
R Up” “B T, “TI, “GOSC”, and ““GOSC” outputs from the Synchronizer Board are
routed to the Function Selector (A4).

Multiplier Board A14 generates a 100 MHz differential ECL clock signal which is phase-locked to
the internal 10 MHz reference oscillator. This allows the Model 5328B to accomplish 10 ns time-
interval resolution. A random phase jitter circuit is also included on the Muitiplier Board, to
introduce phase jitter into the 100 MHz clock for time interval average measurements to be made
at the frequency of the clock or at a harmonic of the clock’s frequency.

The Synchronizer Board’s programming interface section allows remote controi of all inputsignal
conditioning relays. The DAC board (A11) contains two identical Digital-to-Analog Converters —
one for each input channel, “A” and “B”, allowing remote cont:ol of trigger levels. The outputs of
these DACs are sent to a relay on the Amplifier board. In “REMOTE”, the relay connects these
DAC levels to the Schmitt trigger on the A12 board.

vyww.valuetronics.com
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There are two modes of accepting remote commands; the “non-DAC” and the “DAC control”
modes. '

When the Model 53288 is placed in REMOTE operation, front-panel switch control is disabled. At
the same time, the programming interface takes control of the input signal conditioning relays.

In the “non-DAC” control mode, the interface accepts and decodes serial data bytes, stores the
information in latches, and controls signal conditioning via the latched outputs.

When the interface receives a data byte for control of trigger levels, it goes into the “DAC
control” mode. This is a result of the interface receiving a “+” or “-” oniitsinput data lines. Once
in the DAC control mode, the programming interface latches disregard the information at their
inputs. At the same time, the information on the input data lines (MDA-MDD) is accepted by the
DAC board (A11).

The DAC board shifts the polarity indicator and the three following numerical bytes of
information into its shift registers. Following the polarity indicator and the three numerical data
bytes, an asterisk (“*”’) appears on the MDA-MDD lines (see Table 8-BA-2for proper format). The
asterisk causes the programming interface to revert back to the non-DAC control mode. In this
mode, the DAC board stops accepting data, and the programming interface latches again accept
the input data.

The DAC board processes the four serial data bytes and produces one parallel BCD output. The
BCD output provides the information for generating a square-wave train by using a series of rate
multipliers. The square-wave train has an average duty cycle proportional to the input code
supplied to the rate multipliers. This square-wave train switches on a precision current source that
feeds a voltage averager to produce a dc output.

8-BA-6. Switch Control Board (A19)

In “local” mode, -0.7V is applied to switches $1 through $8. This voltage allows the switches to
control their respective functions by supplying an active “low” available at each switch. In a
“closed” switch position, the -0.7V will forward-bias the associated diode, pulling its anode
“low”, and will cause a “low” to be sent to the Amplifier Board (A12) through J3.

In “remote” mode, +5V is applied to switches $1 through $8; this allows only the output lines,
transmitted through J3, to be “high”. When the switch is closed, the associated diode is reverse-
biased and the line remains “high”.

Trigger LEDs DS1 and DS2 are driven by the inverted “A” and “B” outputs of the Schmitt trigger
(A12U4). These signals enter pins “14” and “10” of ECL-to-TTL translator A19U1. Feedback
capacitors C8 and C9 stretch the 5 ns ECL pulse to approximately a 25 ms TTL output pulse. This 25
ms pulse is long enough to be seen via lighting of the associated LED. Since this pulse stretcher is
dc-coupled to the Schmitt trigger, it functions like a logic probe with adjustable threshold
voltage. When Channel “A”’s inputis higher than its trigger level setting, its trigger LED is lighted.
When the input signal is lower than its trigger level setting, the trigger LED is off. Whenever the
input signal crosses the trigger threshold, the trigger LED flashes “on” or “off”, depending on the
polarity of the input signal.

The 5 nsinverted “A” and “B” outputs are also applied to U1’s pins “2”” and “6”, respectively. The
signals are translated from ECL to TTL levels and connected to the MARKER OUTPUTs.

8-BA-7. Amplifier Board (A12)

Since the ““A” and ““B” channels have identical ci rcuitry, so only the “A” Channel circuitry will be
discussed.

www.valuetronics.com
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Table 8-BA-2. Model 53288 Input Module Program Code Set
; | in bold face are start-up conditions. These 12. Channel A Signal Conditioning
', : Cod:_sf s:::) ::: s:: by the code “P”, Remote Program Initialize, a. Impedance
pot ”?he bus commands Device Clear or Selected Device A8 1 Megohm
p by A1 50 Ohms
Clear. b. Coupling
. ned A2 AC
1. Initialization p nitiali A3 DC
P Remote Program Initialize . Slope
2. function A o
o Stop Fe T1. A—8 d Attenua-torp
F1 Start A F9 Ratio B/A : A6 X10
1F2 Start Clock F: T.I. Avg. A—B A7 X1
tF3 DVM/A F< Check 13. Separate/Common
f4 Freq. A F= Ratio C/A A8 Separate
{F5 DVM/T.I. A—B F> Freq. C A9 Common A
F6 Period A 31 DVM 14. Check
F7 Per. Avg. A A< Normal Operation
3. Time Base 5 1{\? . Ch;acAk, Measures internal clock
. . Trigger Leve
Time Res  Time Res
Code FreqRes Multiplier (Std) (Opt. 040 volts
and 041) tenths of volts
Go 1 MHz 1 100 s 0 I r— hundredths of volts
G1 100 kHz 10 1 us 100 ns Af+ldidads *
G2 10 kHz 102 10 us 1ps {x}didzdo
1kH 103 100 10 us
gi 100 sz 104 1 n“\ss 100 ::s Permissible trigger level range: -2.50V to +2.50V.
GS 10 Hz 105 10 ms 1ms The program sequence to set trigger level starts with the chan-
G6 1Hz 108 100 ms 10 ms nel designation letter followed by a “‘+” or “~” sign. Next, three
. G7 0.1 Hz 107 1s 100 ms digits set the voltage level. An “*” terminates the sequence. The
4. Single-Multiple Measurement same sequence must be used even to set 0 volts: t
$o Single measurement, Hold sample rate. Examples: “A+000*" @ volts
Trigger required. ) “A-123*" ~1.23 volts
$1 Multiple measurement. Not Hold. No trigger . T
required. 16. Channel B Signal Conditioning
5. Measurement Cycle a. Impedance
s2 Hold measurement until address to output. SRQ B8 1 Megohm
at end of measurement. _ B1 50 ohms
$3 Output only if a device is ready to accept data b. Coupling
when 5328A is ready to output. B2  AC
6. Output Mode _33 DC
$4 Output at end of measurement - most universal. c. Slope
S5 Output during open gate - usable only in B4  +slope
START/STOP mode or if the decade reset is B5  -slope
disabled. d. Attenuator
7. Sample Rate B6  X10
6 Maximum . B7. X
s7 Manual contro! {from front panel) 17. Trigger Level B
8. Arming B i’} didads *
S: off See Group 15, Trigger Leval A, for details
9 g’ , S?" 18. Channel Invert
. Display Storage B8 Normal
§< On (normal) B9 Invert A and 8 inputs
" SO see Bbus Comman
s> Normal R Reset, no trigger
" Sgsplay B‘)ai’s‘:li)':esd (for cumulative measurements) T Reset and trigger
’ U Normal Display 20. Triggell: levels set to 8 volts when counter isinitialized with
Q Blank display (digits and decimal point) code “P” or bus commands DCL and SDC.
g fFunctions not labeled on instrument front panel.
- 8-75
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Input signal “A” enters the Amplifier Board through A12J2and, depending on the setting of relay
A12K7, is either ac-coupled through capacitor A12C30 or dc-coupled across relay A12K7. The
signal then enters the two-position attenuator (“X17, “X10”), and is passed from the selected
attenuation mode through either A12K3 or A12K8 to the input of the FET impedance-converter
stage. This stage consists of A12Q3A and A12Q3B and resistors A12R32, A12R30, A12R27, and
A12R28, connected in a zero-offset totem-pole configuration. The signal at the node between
resistors A12R30 and A12R32 follows closely the signal at the gate of A12Q3A.

Resistor A12R28 is used to adjust any initial offset voltage. Diodes A12CR5 and A12CR6, resistors
A12R39, A12R37, and A12R34, and capacitors A12C23 and A12C24form an overvoltage-protection
network to limit the signal sent to transistor A12Q3 and successive circuits to +2.61V.

The SEP/COM A relays, A12K4 and A12KS5, connect the input of the Channel “B” attenuator to
either the “A” or “B” channel inputs. The signal then passes through A12U4, a dual Schmitt
trigger. Trigger A12U4B compares the signal at pin 12 to a dc reference between +2.5V on pin 11.
This dc refarence is selected by A12K1, and is supplied by either the DAC Board (A11) or the
Switch Control Board (A19). The output of A12J4 changes state whenever the input crosses the
reference voltage on A12U4(11). The output is ECL (-0.8V to -1.6V), and drives both the “A”
trigger LED circuit on the A19board and the exclusive-OR gate, A12U2. Schmitt trigger A12U4 has
approximately 15 mV peak-to-peak hysteresis at its input. Exclusive-OR gate A12U2 selects the
desired slope of the input waveform. When pin 7 of A12U2 s held to an ECL “high” level (SLOPE
switch in “+” position), A12U2 is an inverter. When pin “7” goes “low”” (SLOPE switch in the “-”
position), A12U2 does not invert the signal passing through it.

Inputsignal conditioning control is done by inverters A12U1and A12U3 and relays A12K1 through
A12K11. This éontrol is supplied from either the Synchronizer Board (A10) or the Switch Control
Board (A19). When the Model 5328B is in “remote”, relay control is received through A12J1from
the A10 board. In the “local” mode, relay control arrives via A12P2 from the A19board. Since all of
the relay control lines contain inverters, relay activation is caused by a “high” at the input.

8-BA-3. Synchronizer Board (A10)

The differential “A” Channel outputs from A12U2 feed through connector A10P2 pins “7” and
“8”, respectively, to A10U1. Circuit A10U4is a one-shot that triggers only on a negative edge, and,
therefore, passes only triggering events that occur on the slope selected by A12U2. The output of
A10U4(15) is an ECL pulse of approximately 5-to-10 ns width. In the FREQ A check mode, the
oscillator signal from A10U1(2), (either 10 MHz or 100 MHz, as selected by A1051) is injected via
A10U5B to A10U10(13). The riormal “A” input entering A10U10(12) is disabled at A12U4 by LCHK
being “low”. .The oscillator signal at A10U10(13) is passed through A10U10C and A10U10D to
A10U11 (a dual 4-to-1 multiplexer). In a non-inverting mode, multiplexer A10U11 always routes
the “A” channel signal to the “start” synchronizer, A10U6A. In a PERIOD function, A10U11 routes
the “A” channel signal to the ““stop”” synchronizer, A10U6B. For Time interval measurements, the
“B” channel signal is supplied to “stop” synchronizer A10U6B. ROM line “R6” controls the
“stop” synchronizer input switching. In REMOTE, “HINV”, from A10U11(7) allows the “A” and
“B” channel outputs of A10U11 to be inverted. The outputs of AT0U1T1A feed A10U12C, which
drives the “A” and “B” outputs to the Function Selector, A4.

In T.1, T.I. AVG, PER, and PER AVG functions, A10U5, A10U6, A10U12, and A10U13 are used to
generate synchronized time interval and gated oscillator pulses for the mainframe. After a reset
pulse arrives on the “HDS” line, the RS Flip-flops (A10U5 and A10U12) and the “D” Flip-flops
(A10U6A and A10U6B) are reset. At the same time, the TT and GOSCoutputs are at ar ECL ““high”.
When a “start” event enters AT0U5D(12), it sets the AT0U5A output to AT0U6A(7) “high”. The
next clock pulse to A10U6(6) will cause AT0U6A(3) to go “low”. This pulls the T output “low”,
signalling to the function selector that the Time Interval has started. When Tl goes “low”, GOSC
(A10U13B) starts to output oscillator pulses. When a “stop” event occurs at A10U5(10), the output
of A10U12C goes “high’. This, synchronous to the next clock pulse, sets A10U16(15) “high”’.

www.valuetronics.com
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’ When A10U16(15) goes “high”, the TI and GOSCoutputs go “high”’, stopping the Time Interval
‘ measurement. The “Q” output of A10U6B, through A10U13C, A10U14B, and A10U14A, resets all
Flip-flops, and thus prepares them for the next measurement.

ROM line “RL6(HC)", connected to A10U14(11) by A10R6, isset “low”” in PERIOD measurements,
holding the Stop Flip-flop (A10U5C and A10U12C) “off” until the start synchronizer, A10U6A,
clocks a “high”” to its “Q"” output.

in a PER AVG function, where time base scaling takes place, ROM line “RL5(T10)” is driven
“high”’. This TTL “high” is converted to an ECL “high”, by resistors A10R18 and A10R21, and
applied through A10U14D to A10U12(11). This causes the Stop Synchronizer Flip-flop (A10U5C
and A10U12C) to ramain in a “reset” condition.

The programming interface has two operating modes — “non-DAC”, and “DAC control”. These
modes refer to the operation of the interface with respect to incoming data. When the incoming
data is for control of signal conditioning (not trigger level), the interface will be in the “non-DAC”
mode. The interface will be in the “DAC control” mode when incoming data is for DAC (trigger
level) control.

When the Model 5328B goes into “remote”, “LEXT” goes “low”. The “low”, on “LEXT”, causes
the output of the Motherboard switch control circuit to go from -0.7V to +5V. This change,
disables front-panel switch control on the A16 and the A19 boards. When “LEXT” is “low”,
A10U17(4), connected to tri-state buffers A10U2(1) and A10U9(1,15) is also “low”. This “low”
returns the outputs of tri-state buffers A10U2 and A10U9to their “active”’ states. With the outputs
of A10U2 and A10U9 enabled, the outputs of addressable latches A10U8 and A10U15 control the
A12 signal conditioning relays.

. The interface is reset by a “high” on the HRPR line. This “high” is generated by the HP-IB
Interface Board (A15) when it receives an ASCIl “P”.

When the interface is reset, it defaults to the “non-DAC” control mode. The reset causes the
latched outputs of A10U8 and A10U15to go “low”. This sets A10U17(9,10) “low”, giving a “low”” at
A10U17(8). The “low” at A10U17(8) is connected to A10U7(14), where it causes the interface to be
in the “non-DAC” mode. The “low” at A10U17(8) is also connected to clock multiplexer
A10U16(1) where it causes A10U16 to route clock (“LMS”) pulses to only A10U8 or AT0U15.

Clock multiplexer A10U16 decodes the “MA” and “MB” lines from the A15 board to determine
whether the input data byte, on MDA-MDD is “A” or “B” channel information. It then routes the
clock pulse to A10U8(14) for “A” channel information, ‘or to A10U15(14) for “B” channel
information. The clock pulse latches the information into the intended latch.

After reset, the interface defaults to all of the underlined functions in Table 8-BA-2, Program Code
Set. To change one of the signal conditioning controls, it is necessary to program that function.

As an example, assume a channel “A” function setting of “X1” is desired. This means thatan “A7”
must be included in the data string sent by the system controller to the Model 5328B. When the
“A” is decoded by the HP-IB Interface (A15), it causes the “MA” line to be “high” and the “MB”
line to be “low”. The “MA” and “MB” lines are decoded by A10U6, and it routes the following
clock pulses to A10U8.

When the “7" is sent, “1110” appears at the output of ROM A10U7, on MDA-MDD, respectively.
‘ As shown in Table 8-BA-2, the ““1110” at the input causes an output of ““000011”” on A10U7(1-6).

The clock pulse arrives at A10U8(14) and latches the “high” on A10U8(13) to A10U8(5). The “‘high”
on A10U8(5) is buffered by A10U9, and appears at pin “1 3” of its output. The “‘high” at A10U9(13)
is inverted on the A12 board and used to close the relay to “X1” attenuation on Channel “A”’.
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All “non-DAC” information is latched in the same manner. “B’’-channel information is latched
into the outputs of A10U15. It has the same code into A10U7, and thus, the same code out of
A10U7, for the same function as Channel “A”.

Refer to Table 8-BA-2, Program Code Set, for the proper format with which to program a trigger
level. The proper format is “£X.YZ*”, and follows an “A” or “B”, which indicates the channel to
which it applies.

For the following discussion, assume that a trigger level is programmed, following the proper
format, and preceeded by an “A”.

The interface resets to the “non-DAC” mode when the A15board receives an ASCll “P” from the
system controller. When the A15 board receives the “A”, the “MA” line is set “high” and the MB
line is set “low””. Integrated circuit A10U16 decodes the MA and M8 lines, in the “non-DAC”
mode, and clocks the “A”-channel latch, U8.

When a “+” or “-” appears on the MDA-MDD lines, a “high” is latched into A10U8(12). Latching
occurs on the positive clock pulse transition from A10U16. The “high” at A10U8(12) will cause
A10U17(8) to go “high”. Pin AT0U17(8) is connected to A10U7(14), where the “high” changes the
input address to ROM A10U7, and locks the interface into the “DAC control” mode. The “high”
at A10U17(8) is also connected to A10U16(1). A “high” at A10U16(1) causes A10U16 to supply clock
pulses to either the “A”- or “B”’-channel DAC. Since the condition of the MA or MB lines remains
the same, the Channel “A” DAC receives the clock pulses. On the negative transition of the clock
pulse, the “+” or “~” is shifted into the “A” Channel DAC shift registers (A10U7 and A10U11).

Following the format, the next data byte on MDA-MDD will be a number. The MDA-MDD lines
supplied to A10U7 are also connected to the DAC Board (A11) Shift Registers. Since the interface
is in the “DAC” mode, neither A10UB nor A10U15 is clocked, and thus disregard data on MDA-
MDD. The number is clocked into the “A”-channel DAC shift registers. The condition of the MA
and MB lines, determines which DAC is clocked and accepts the number. Following the first
number, a decimal appears at the input to ROM A10U7. When A10U7 decodes the decimal, it
sends A10U7(5) “high”.

This “high”, applied to A10U2(15), causes A10U2 to block the clock pulse associated with the
decimal data byte. In this manner, the DAC disregards the decimal.

Following the format, two more numbers are input, serially, and each is clocked into the “A”-
channel DAC shift registers. The final character in the string, an asterisk (““*”), appears on the
input data lines to A10U7. When A10U7 decodes the asterisk, A10U7(5) goes “high”, again
blocking the positive clock pulse transition to the “A”’-channel DAC. This causes the “/A”’-channel
DAC todisregard the “*”. Atthe same time, A10U7(6) goes “low”, allowing the negative transition
of the clock pulse to latch the “low” at A10U8(13) into A10U8(12). The “low” at AT0U8(12) causes
A10U17(8) to go “low”, returning the interface to the “non-DAC” control mode.

8-BA-9. Multiplier Board (A14)

The Multiplier section uses the phase-locked-loop method of frequency multiplication to
generate the 100 MHz clock signal. The varactor-diode-tuned VCO (Voltage-controlled
Oscillator), consisting of A14U3 and A14CR1, is tuned at 100 MHz by A14C19. The VCO’s output is
passed to decade divider A14U1, where it is divided by 10. The 10 MHz ECL output from A14U1is
translated by A14Q1 and A14Q2 to a TTL level and applied to A14U4(3). The reference input,
applied to A14U4(1), is either the system clock or the phase-jittered system clock. The TTL phase
detector (A14U4), in conjunction with the active filter section, generates a dc voltage at A14TP5
proportional to the phase and/or frequency difference between the reference and feedback
inputs to A14U4. This correction voltage, applied to varactor diode A14CR1, adjusts the frequency
of the VCO until there is zero phase and frequency difference between the reference and
feedback signals.
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The phase jitter circuit consists of a Random Noise Generator, an Amplifier, a Phase Modulator,
and an Output Buffer Amplifier.

Random noise is generated by reverse-biased zener diode A14CR3. The noise is coupled by
A14C24 to amplifier A14U7 where the noise is amplified and passed to amplifier A14U6. Variable
resistor A14R28 adjusts the amplitude of the noise from A14U6. '

The phase modulator consists of a varactor diode (A14CR2) in a tuned LC circuit. The input to this
circuit, applied at the base of A14Q3, is the 10 MHz system clock. The amplified noise from A14U6
is applied across varactor diode A14CR2, thus causing a phase shift, of the 10 MHz clock,
proportional to the noise signal amplitude. The phase-modulated 10 MHz signal is routed
through emitter-follower Buffer Amplifier A14Q4 to ROM-controlled multiplexer A14U4. Gate
A14U5 accepts the phase-modulated signal at pin “13”, and the system clock at pin “9”. ROM line
“RL2” selects output from A14U5D in Time Interval Average, and from A14U5C in all other
functions.

8-BA-10. DAC Board (A11)

Since this board contains two identical DACs (Digital-to-Analog Converters), only the Channel
“A” converter will be discussed.

For the description that follows, assume that the Channel “A” DAC is programmed for a +2.22V
trigger level. Refer to Table 8-BA-2, Program Code Set, for an explanation of the format.

The first data byte,a “+”, appears on the input data lines, MDA-MDD. This data byte is supplied to
the inputs of shift registers A11U7 and A11U11. A “LMS” clock pulse, routed through A10U6,
applied to A11U7(1), shifts the “+” into A11U7 and A11U11. The next three data bytes, all “2” ’s are
shifted into A11U7 and A11U11 in the same manner.

With the “+” and three numerals shifted into A11U7 and A11U11, the shift registers provide a
parallel-BCD output. This parallel output is static until the Channel “A” DAC is reprogrammed.
The parallel output is supplied to the input of rate multiplier chain, A11U8, A11U9, and A11U10.

The output of the oscillator consisting of A11U5C and related components is coupled through
A11Q7 to the clock input of rate multipliers, A11U8, A11U9, and A11U10. The clock signal is also
supplied through inverter A11U5D to “D” flip-flop AT11U2A, a synchronizer and wave shaper.

With 1000 pulses entering pin ““9” of each rate multiplier, the output at A11U10(6) will be 222
pulses. These pulses are supplied through level-shifter-and-inverter A11U58B to A11U2(12). The
input pulses are synchronized and shaped by A11U2A. The “Q” and “'Q” outputs from ATTU2A
supply level-shifter networks composed of resistors A11R31, A11R34, and A11R36 and A11R37,
AT1R38, and A11R39. The pulse outputs from the level-shifter networks arrive at the cathode of
AT1CR6 and the anode of AT1CR8.

The “+” shifted into A11U11 causes A11U6(2,6) to go “high”. The “highs” on pins “2” and “6”
cause pins “1” and “7” to go “low”. The “low’’ at A11U6(1) cauises A11CR11 to be forward-biased.
Forward-biasing AT1CR11 causes A11U6A to sink all of the current from the positive current
source. This disables the positive current source, A11U3A and A11Q3. With A11U6(7) “low”,
AT1CR12 is reverse-biased, enabling the negative current source A11U3B and A11Q4.

The signal at the anode of AT1CR8 is the inverted output from the rate multipliers. When the
anode of ATICR8 is “low”, AT1CR8 is reverse-biased, and current flows through A11CR10 into
A11U4(2). When the anode of AT11CR8 is “high”, A11CR8 is forward-biased, and current flows
from A11Q4 through A11CRS.

Averager A11U4 converts the current pulses supplied via AT1ICR10 into a dc output voltage. The
averager generates the output voltage proportional to the duty cycle of the input current pulses.
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8-BA-11. IN-CABINET PERFORMANCE CHECK .

The Performance Check and Operational Verification procedures for the Model 5328B are given
in Section 4 of this manual.

8-BA-12. EXTENDER BOARD(S)

A special extender board (HP Part Number 05328-62016) is available to make testing of certain
parts of the Model 53288 either easier.

¢ One of these boards is required to extend the A10 or A14 Assembly.

| ¢ Two of these boards are required to extend the (optional) Frequency “C” Assembly (A8).

[ ’ ' 8-BA-13. TROUBLESHOOTING THE PROGRAMMABLE (“A” AND “B”) INPUT Module

1 This section performs input signal conditioning in both the local mode and the remote mode
| through a controller. Thus troubleshooting is divided into two sections: local mode and remote
i mode troubleshooting. Figure 8-BA-12 shows a recommended troubleshooting sequence.
|
i

8-BA-14. Local Mode Troubleshooting

! Local Mode Troubleshooting consists of the troubleshooting flow charts in Figure 8-BA-4, Figure
' 8-BA-5, and Figure 8-BA-6. These flow charts are intended to help isolate “local” operation
problems.

The flow chartin Figure 8-BA-4is intended for overall “local” operation troubleshooting. Table 8-
BA-3, “Relay Operation”, shows required levels, control lines, and the relay involved for any
function. Table 8-BA-4, “Relay Control Logic”’, shows the output line and level required for
proper relay operation in a function. These tables (Table 8-BA-3 and Table 8-BA-4) are to be used
with the Local Mode Troubleshooting Flowchart Figure 8-BA-4.

Table 8-BA-3. Relay Operation

J-1Pin # Function HI J-1 Pin LO Relay Controlled
2 Ch A Slope — + _
5 Ch B Slope — + —_—
6 Ch B Atten X1 X10 K6, K11
7 Ch B Coupling DC AC K9
8 Ch B Impedance 500 1 MEG K10
10 SEP/COM COM SEP K4, K5
12 Ch A Atten X1 X10 K3, K8
13 Ch A Impedance 500 1 MEG K2
14 Ch A Coupling DC AC K7

NOTE: Nongrounded pins on J-1 should float to TTL high.

The troubleshooting flowchart in Figure 8-BA-5 is designed to aid in troubleshooting problems in
the phase-locked loop on the Multiplier Assembly (A14). The troubleshooting flowchart in Figure
8-BA-6 is for suspected phase jitter problems.
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Table 8-BA-4. Relay Control Logic

Function Channel A Channel B

Slope + A10J3 Pin 2 low A10)3 Pin 5 low

pe _ A10)3 Pin 2 high A10J3 Pin 5 high

Atten X A10J3 Pin 12 high A10J3 Pin 6 high

X10 A10)3 Pin 12 low A10J3 Pin 6 low

Counling AC A10)3 Pin 14 low A10J3 Pin 7 low

PUNE pc A10§3 Pin 14 high A10J3 Pin 7 high

imoedance 500 A10J3 Pin 13 high A10)3 Pin 8 high

p 1 Meg A10J3 Pin 13 low A10j3 Pin 8 low
SEP, COM A, CHK SEP A10J3 Pin 10 low
COM A A10J3 Pin 10 high

The programming interface section of the Synchronizer Board (A10) is used only when the Model
5328B isin “remote”; it is used in conjunction with the DAC (A11) board to control “A’’- and “B”-
channel signal conditioning. When the Model 5328B is in remote, addressable latches UBand U15
control all of the signal conditioning relays. The DAC board is also used in “remote” to allow
programming of the “A” and “B” channel trigger levels.

8-BA-15. Remote Mode Troubleshooting

The following information includes Programming Logic Troubleshooting and DAC Trouble-
shooting. These areas will help isolate “remote” operation problems where the HP-1B Interface
operates correctly in “local” control.

Programming Logic Troubleshooting includes Table 8-BA-5 and Table 8-BA-6. Table 8-BA-5
(“Program Interface Operation”) shows the necessary levels that the A10 must generate in any
function. Input and output codes for the ROM (A10U7) are contained in Table 8-BA-6.

Table 8-BA-5. Program Interface Operation (Part 1 of 2)

Service

Program . Channel A Channel B
Code Function A10 Assy Logic Levels | A10 Assy Logic Levels 9825A Program Steps
A0 1 Meg A1T0U8 Pin 7 Low wrt 701, “PR”;
A10U9 Pin 9 Low dsp “A0BO”; stp
BO 1 Meg(l AT0U15 Pin 7 Low
A10U2 Pin 9 Low
A1l 500 A10U8 Pin 7 High wrt 701, “PA1B1R";
A10U9 Pin 9 High dsp “A1B1’; stp
B1 500 A10U15 Pin 7 High
A10U2 Pin 9 High
A2 AC A10U8 Pin 6 Low wrt 701, “PR”;
A10U9 Pin 11 Low dsp “A2B2"; stp
B2 AC A1T0U15 Pin 6 Low
A10U2 Pin 3 Low
A3 DC A10U8 Pin 6 High wrt 701, “PA3B3R";
A10U9 Pin 11 High dsp “A3B3”; stp
B3 DC A10U15 Pin 6 High

A10U2 Pin 3 High
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Table 8-BA-5. Program Interface Ogperation (Part 1 of 2) (continued)

Channel A

A10 Assy Logic Levels

“+ Channel B

A10 Assy Logic Levels

9825A Program Steps

A10U8 Pin 4 Low
AT0U9 Pin 3 Low

A10U8 Pin 4 High
A10U9 Pin 3 High

A10U8 Pin 5 Low
A10U9 Pin 13 Low

A10U8 Pin 5 High
A10U9 Pin 13 High

A10U8 Pin 12 High
A10U17 Pin 8 High

A10U8 Pin 12 Low
A1T0U17 Pin 8 Low

A1T0U15 Pin 4 Low
AT10U2 Pin 7 Low

AT0U15 Pin 4 High
A10U2 Pin 7 High

A10U15 Pin 5 Low
A10U2 Pin 5 Low

A10U15 Pin 5 High
A10U2 Pin 5 High

A10U15 Pin 12 High
A10U17 Pin 8 High

A10U15 Pin 12 Low
A1T0U17 Pin 8 Low

wrt 701, “PR";
dsp “A4B4”; stp

wrt 701, “PA5B5R”’;-
dsp “A5B5”; stp

wrt 701, “PR”’;
dsp “A6B6”; stp

wrt 701, “PA7B7R”;
dsp “A7B7”; stp

wrt 701, “PA+1R”;
dSp 4:A+1n; Stp

wrt 701, “PB+1R”’;
dsp “B+1”; stp

wrt 701, “PA*R”’;
dsp “A%”; stp

wrt 701, “PB*R”’;
dsp “B*’; stp

Table 8-BA-5.  Program Interface Operation (Part 2 of 2)

Function

A10 Assy Logic Levels

9825A Program Step

Separate
Common A
Normal
Inverted
Normal Op

Check

A10U8 Pin 9 Low
A10U9 Pin 7 Low

AT0U8 Pin 9 High
A10U9 Pin 7 High

A10U15 Pin 9 Low
A10U9 Pin 5 Low

AT0U15 Pin 9 High
A10U9 Pin 5 High

A10U8 Pin 10 Low

A10U8 Pin 10 High

wrt 701, “PR”;
dsp “A8”; stp

wrt 701, “PA9R”’;
dsp “A9”; stp
wrt 701, “PR”;
dsp “B8”; stp

wrt 701, “PB9R”’;
dsp “B9”’; stp
wrt 701, “PR";
dsp “A<”; stp

wrt 701, “PAIR”;
dsp “A?”; stp

Service
Pu(-:og‘;zm Function
A4 +SLOPE
B4 +SLOPE
AS -SLOPE
BS5 -SLOPE
A6 X10
B6 X10
A7 X1
B7 X1
A+1 DAC
B+1 DAC

A* NORM
B* NORM
Program Code

A8

A9

B8

B9

A<

A?
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Table 8-BA-6. ROM (A10U7) Input/Output Codes
Input Code Output Code
A10U7 Pins A10U7 Pins

14 13 12 1 10 4 3 2

Heed e e ) A D i e e e W A O 000000000000 OCO Q@
- e ) e e ek wd D O OO OO OOO N D SO0
-_ el 4 L O OO0 N A OOCO0 = a0 0 == 20000

- - OO0 R _C 00" SO0 N 00w a0 = w00 =EaiddO a0

Qe d d O mwdddadadadsuao"0000Cc0co0o0c0o0c0cocoolae

AR I =R R - P I e R e R = I I = S - P R e RO R e I o B e T N = P S o RN .}

Cmw OO0 uwODO0OCO0OO0OO0ODODOOO=0OoO0baubooooooo00oo]ln

O A e s a0 000000 aMOuwadadadaaaoo0o0ooQ

CO=O0O- =0 00RO O < maad DO wOadaud OO OO b et ad

_Jo_x_l._a_aoo—:.—looco_x_\_ao_a_a..\._\oc._\..aoooo_l_a

._lo._lo..ac_lo_aoo—\_ao_xo_lo_;o_ao_\o_ao_\c_ac_ao-l

DAC Troubleshooting includes a checkout procedure that does not require a programming
source. Table 8-BA-7 (“DAC Logic Levels”) gives the required logic output levels for proper
operation. The information in Table 8-BA-8 (“DAC Signals”) is designed to aid in troubleshooting.
It should be used to troubleshoot problems where the logic levels are correct, yet the analog

output is incorrect.

Table 8-BA-7. A11 DAC Logic Levels

Least Significant Most Significant
Digit U10(14) U9y13) Digit U8(12) Sign Output
14 15 2 3 14 15 23 14 15 TP2(1) TP5(6) _
[Reset Pulse U11 Pin 14] 0 0 0 O 0 0 00 0 0 0 0.000 +0.050Vdc
1 Pulse J1 Pin 14(13) 0 1 0 0 0 0 00 0 0 0 -0.020 +0.050vdd
2Pulses )1Pin14(13) {0 1 0 o] o 1 oof o 0 0 -0.220 +0.070Vdq
3 Pulses J1 Pin 14(13) | O 1 0 O 0 1 00 0 1 0 ~2.220 £0.070Vdq
4 Pulses J1 Pin 14(13) ] 0 1 0 O 0 1T 0 -0 0 1 1 +2.220 +0.070V dg
NOTE
’ This procedure does not exercise every bit. If DAC symptoms are that some
voltages are not programmable, exercise each bit high by leaving that bit
not shorted to ground.
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Table 8-BA-8. A11 DAC Signals
AT1U2 )
. Anode CR5 Cathode CR8
- TP3(4) Pin 8(6) ’ TP5(6)
Pin 9(5) CR‘6(2, 4) CR10(1, 3)
Reset Pulse No Pulses No Pulses No Pulses No Pulses 0.00 +£0.05V dc
U11 Pin 14
1 Pulse J1 10 ms +4 ms 10 ms X4 ms 10 ms +4 ms =+13V dc -0.02 +0.05V dc
Pin 14(13) period pulses | period pulses | period pulses
2 Pulses )1 1ms 20.4 ms 1 ms £0.4 ms 1ms £0.4 ms =+13V dc -0.22 £0.07V dc
Pin 14(13) period pulses | period pulses | period pulses
3 Pulses J1 100 ps £40 ps | 100 us +40 us | 100 ps +40 ps ~+13Vdc [-2.22 0.07V dc
Pin 14(13) period pulses | period pulses | period pulses
4 Pulses )1 100 us +40 us 100 us +40 us ~-13V dc 100 us +40 us |+2.22 +0.07V dc
Pin 14(13) period pulses | period pulses period pulses
NOTE

Pulse period is approximate; 40% variation may be normal since pulse

spacing is not constant out of rate multiplier. Fainter pulses between brighter

pulses may be seen. This is normal.

8-BA-16. PROGRAMMING LOGIC TROUBLESHOOTING

To troubleshoot a remote programming problem:

a. Set up the equipment as shown in Figure 8-BA-2.

98034A HP-iB ,_l_|

HP 9825A

COMPUTING CONTROLLER

HP 53288

Figure 8-BA-2. Set-up for Programming Logic Troubleshooting

b. Set the Model 5328B’s rear-panel address switches as shown in Figure 8-BA-3.

TALK ONLY

AEHHEEA

-—

Figure 8-BA-3. Address Switch Setting for Programming Logic Troubleshooting

c.  Program the Model 5328B, using the Model 9825A.

1)

Find the line containing the inoperative function in Table 8-BA-5.

2) Press the appropriate keys on the Model 9825A to cause the indicated “Program
Steps” to be displayed.

3) Press the Model 9825A’s EXECUTE key.
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d. Using a logic probe, check the levels on the same line of Table 8-BA-5 as the program
code you chose in step “1”.
e. Repeat for all inoperative functions. Suspect any integrated circuits which generate an
incorrect output level.
8-BA-17. DAC TROUBLESHOOTING
To perform DAC troubleshooting —
a. Check the 45V, -5.2V, +15V, and -15V supply lines on the Motherboard (A1). (Referto the.
A2 troubleshooting procedure for repair.)
b. Check for a clock signal at U5(8,11), and on Q7’s collector.
If the clock signal is not correct, suspect U5, Q7, or C12.
c. Perform the following setup procedure:
1) Turn the Model 5328B’s power off.
2) Unplug the 14-conductor cable from A11J1.
3) Remove the DAC Board (A11) from the Model 5328B.
4) Install jumpers in J1 as follows:
from pin 8 to pin 10
from pin 5 to pin 6
from pin 4 to pin 7
from pin 3 to pin 12
NOTE
Be sure the jumper from pin “8” to pin “10” does not short to any
of the other jumpers.
5) Reinstall the DAC board, using a HP 05328-62016 extender board, into XA11.
6) Apply power to a HP 10526T Logic Pulser.
7) Connect an HP 3468A Voltmeter between AT1TP5 and the Model 5328B’s chassis,
so you can monitor the Channel “A” DAC output).
8) Turn the Model 5328B’s power “on”.
d. Pulse A11U11(14) with the Logic Pulser.
This resets the DAC storage registers.
If the Voltmeter’s display is OV £ 50 mV, perform step “e”.
If the Voltmeter’s display is not OV * 50 mV, refer to Table 8-BA-7, and check the logic
levels listed on line “1” (Reset Pulse U11(14)) for an improper level. Suspect any
integrated circuit listed, if it has an improper output.
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e. Pulse A11J1(14) once with the Logic Pulser, and verify line “2” of Table 8-BA-7.

f.  Pulse A11J1(14) three more times, stopping after each pulseto verify the next line of Table
8-BA-7.

g- Steps “d” through “f” checked the Channel “A”’ DAC. To check the Channel “B” DAC —
h.  Change the Voltmeter connector connections to A11TP6 and the Model 5328B’s chassis.

i.  Repeat step “d” through step “f”, pulsing A11J1(13) instead of A11J1(14).

NOTE

The numbers in parentheses in Table 8-BA-7 refer to pins related
to Channel “B”.

j. lfthe Channel “A” and Channel “B” DAC outputvoltages were the same as listed in Table
8-BA-7, the board is functioning correctly. If an output is not correct, suspect the
integrated circuit that generates the level. If the digital outputs are correct and the analog
output is incorrect, continue in step “k”, below.

k. Reset the storage registers (U16, U15,U11, U10) by pulsing A11U10(14) with a Logic pulser.
Use an Oscilloscope to check the signals listed in line “1” of Table 8-BA-8,

l. Pulse A11J1(14).

m. Using the Oscilloscope, Check for signals in line “2” of Table 8-BA-8.

n.  Pulse A11J1(14) three more times, stopping after each pulsing to verify the corresponding
line in Table 8-BA-8 with an Oscilloscope.

{

El Steps “k” through “h” have checked the Channel “A” DAC signal path. To check the Channel

e “B” DAC, perform steps “k” through “h”, above, except pulse A11)1(13) instead of A111(14).
Stop after each pulsing to verify the locations listed in parentheses in Table 8-BA-8.

- 0. Refer to Table 8-BA-9 to match the symptom detected with the probable cause of the

' trouble.
' Table 8-BA-9. A11 DAC Troubleshooting
. Symptom Probable Cause
Pulses wrong at TP4 U12, U13, or U14
Pulses wrong at TP3 Us, U9, or U10
Pulses wrong at U2 output | . u2
Pulses wrong at drain of Q2 Q2, CR2, CR4, U1, or U3
Pulses wrong at drain of Q1 Q1, CR1, CR3, U1, or U3
Pulses wrong at drain of Q4 Q4, CR8, CR10, U4, or U3
Pulses wrong at drain of Q3 Q3, CR5, CRs, U4, or U3
I Pulses at all points good U4 for Channel A
U1 for Channel B
8-86
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Figure 8-BA-4
“LOCAL” MODE TROUBLESHOOTING FLOWCHART

(See Page 8-87)
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Figure 8-BA-5

|
1 MULTIPLIER PHASE-LOCK-LOOP CIRCUIT
; ' TROUBLESHOOTING FLOWCHART
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Figure 8-BA-6
MULTIPLIER PHASE/JITTER
TROUBLESHOOTING FLOWCHART

(See Page 8-91)



Model 53288
Service

8-BA-18. REMOVAL AND REPLACEMENT INSTRUCTIONS

Removal and replacement instructions are provided for the counter’s cover, the Time Interval
Module (assemblies A10 and A19).

8-BA-19. Instrument Cover Removal

To remove the Model 5328B’s top or bottom cover:
a. Remove the screw at the rear of the cover that secures the cover to the counter’s frame.
b. Slide the cover toward the rear of the counter and lift it off.

To replace the Model 5328B’s top or bottom cover, reverse the procedure above.

THE AC LINE (MAINS) (110V/120V/220V/240V) WIRES ARE
EXPOSED WHEN EITHER THE TOP OR BOTTOM IS REMOVED.
USE EXTREME CAUTION DURING TROUBLESHOOTING, AD-
JUSTMENT, OR REPAIR.

REDUCE THE CHANCE OF PERSONAL INJURY ORDAMAGETO
THE COUNTER BY ALWAYS DISCONNECTING THE ACPOWER
CORD BEFORE YOU REMOVE OR REPLACE THE COUNTER’S
. COVERS OR ANY ASSEMBLY OR COMPONENT WITHIN THE

COUNTER.

8-BA-20. Time Interval Module (A10 And A19) Removal

To remove the Time Interval Module:

a. Disconnect the Model 5328B’s line cord (as as safety precaution).

b. Remove the Model 5328B’s top cover.

c. Using a suitable flat-blade screwdriver as a prying tool, gently remove the plastic fillerstrip
from the top of the counter’s cast front-panel frame.

d. Remove the two machine screws thatsecure the top of the module front panel to the top of
the cast front-panel frame.

e. Turn the Model 5328B on its side and remove the two machine screws that fasten the
bottom of the module front panel to the bottom of the cast front-panel frame.

f. Slightly loosen all remaining machine screws along the top of the cast front-panel frame.
This releases the compressive force on the module front panel.

g. Using a suitable allen wrench, remove the LEVEL A control knob from the module front
panel.

@ h. Remove the A19 Attenuator assembly, with front panel attached, by gently pushing the

assembly from the rear. Note that the attenuator assembly is separated from the A10
Synchronizer assembly during this operation.

8-93
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Model 53288
Service

i i.  Remove the front panel from the A19 Attenuator assembly by removing the nut attached to
each connector and removing the LEVEL B control knob.

j- Remove the A10 Synchronizer assembly by pulfing the assembly upward.
This ends the Time Interval Module removal procedure.

The procedure for replacing the Time Interval Module is essentially the reverse of the above
procedure.

8-94
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Figure 8-BA-7

A19 SWITCH CONTROL ASSEMBLY (SCHEMATIC DIAGRAM)
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__AIO SYNCHRONIZER ASSEMBLY

(05328-60020) SERIES 2211 _ _

P/D
FROM A4A(4) VIA BUS LINE 14 T 7' HDS
1
FROM BUS LINE 16 o (LA ARM

@l

FROM A19J1(8)

FROM AIQJI(TY T
vioD 11 utoc
' 2 i5 10 4.
| 13
] R3F 4
I 500 R4 H28 RSC
\ | 510 3500 500
1 I
I -5.2v -5.2V -5.2v
| 7 uss
1 5 3
1 i
| RSF
1
FROM A19J1(5) 15
~5.2V
FROM A19J1(8)
1
1
I
|
1
1
FROM Al9J1(2) 2 L CHECK 5.2 Rse LA 5
FROM 8US LINE 16 3 : Pl”’ Pi__ B ARM I |
FROM A1U31010) VIA BUS LINE 19 AND 20 12 &7 RLSITIO) 1 [
FROM AIU31(9) VIA BUS LINE 15 8 €I RLE (HC) RI
| R8 R6 3.6V
| 4700 N 2000
\ -5 © -5.2v c3
I R10,3000 o1u /7
( v 0}{ RI2 P2 @ 2200
- — L1 B
FROM AI4(8) VIA BUS LINE 17 10 &7 0s¢ o 0—] 5 ste i 5.2y
] RI -
| %180
FROM A14(T) V14 BUS LINE T8 11 &L 08¢
FROM Alay1() g (L0 P2 HINY
1
I
f ING INTERFACE
1 1 1 1 I 5V
R26 $R26C $ R26E § R26F 5 R26G 5 R26D
J2 MDA 10K 500 500 500 500 500 A CHANNEL
FROM AI5JS(5) & . A s ; P et v
(
FROM A15J5(2) 2 >F—MDB—*I 10 Lie | 3 Le 4
I o @
e T 2 i o 5
FROM AI5J5(3) 3 D> A a
L1 e — 3 : e 9 7
FROM AISUS(4) 4 > 5 uT s *2 %1
! 14 5 A T
' %
! %12
14 =
! +5V QE _ LS pmany
! c
1 R2T 15 %e
: 1000
: 1 R24
\ 10K
FROM AI5J5(8) B > HRER Qi R
|
) B CHANNEL |——
! 45V +5V
¢ : Lts 16 415
g ™A I; ¢ = I‘: o ¢ & 4‘2
FROM AI5J5(1) | D A 0 4 Qo b
FROM A15J5(8) 6 >L——MD Ho ye 4 s ol [
L: —~ vy 12 144 22 27
FROM A15US(12) (2 pb—LMS CALE e ~rm o) 2
X
| 8
14
XO
%e
N
GRN _ 4 - LEXT L2 N3
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-5.2v Ri46,500

-s.2v - 2] |
Ri9 e il 8! A ——1> T3 10 A4A(B) VIA BUS LINE
2000 ul2a R14F 500 1
s ; [—w»——7 — -5.2v " ) _
T~ L5 13 1o A4A(T) VIA BUS LINE
R14E,500 : ,
-5.2v o
uize e J M 8 : lﬁ TO A4A(B) VIA BUS LINE
Bl
=W g AL =1 8 L> 15 10 a4 (5 via sus Line
T3 'L roz 5 -5.2v Rl |
810 ) | )
6 1t 1 7 25 Ric8 RI48 !
sl 0 Q = 610 5800 -5.2v M ! .
1 sl Usa _[4 3 5 UISA o 1> 16 T0 A4A(TD) VIA BUS LINM
k@ : 3 > T Y
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a1y T+ R14A /30 !
2 712 | 500 1002 t
3 3 SEE NOTE 4 i
H— % . -5.2v '
500 !
| )
-5.2v Yy
1
N 1
2 '
R16A !
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| 1
-5.2v !
1
" 1
Y R 1
' 15
12 v F] !
-5.2v -5.2v )
2 yiip REA ' H
—14 Yoo -l g 1p4 Risc vise S10 oSt ! — :
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500 u 14 12 14
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3 X, 1 !
ny .34 bort -5.2v !
2200 g l
1
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-sv
! 1
-- - 1,16 ¢ 1
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!
H0A 2s To At1sIes) 1,3,4.5.6.10, '
1! 2, 13,14 1
L e < 2 TO ANIJI2) )
- t 1
uoc 3 T0 AN ! s h
B .
DD [
F7oC ¢ TO AL 6 . 1
1
A CHANNEL —rme— ASLOPE 930 5 10 atz2d12) h
A _ATIEN |
v ~——————L<I 12 T0 A1231€12) wr
] 1
2 Lis A Coup 14 TO AI2J1(14) | I
1 0 1 | \
L ol 113 Az < 13 To A1241013) 19 h
12 4,8 of U [ +3v o}
-_ 18 }s o° o 10 Az i
6134 uw of A PO N
- 1; o: HINY < 11 TO Af201011) FROM Al9J1(3) § <52 Laxlo > 3 T0 BUS LINE 10
- 1415 = | | ¢ [ _
q DIS 142 % H FROM A1SS1010) 10 &L Lex10 i3 3 To aus LINE §
1
I +5v
HEHECK I 9 1o a120109) I | :’:I
| FROM BUS LINE T3 & & T 4 T0 AlUI(4)
12,13 I\ 11 . LRPR S0 1o ALINGG M
Orro :
A PO :
- B CHANNEL B SLOPE s 1o A1201(8) | _ _
V1 FROM BUS LINE 13 Z TO Al9UI {2)
v ———BATTEN (5 10 a120108) ) )
{1s 15 \ ! 6 oIy |
0152 B coup
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3 3 82 1 ! % !
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—= 1 9, v L 13 To ATt !
1 5 58 3 1
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Figure 8-BA-9. A10 Synchronize
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Model 53288
- Service

—_—- - - - - -- -- - NOTES
R146,500 1. REFERENCE DESIGNATIONS WITHIN THIS
T S g P _ RSSEMBLY ARE_ABBREVIATED. AOD
1> 13 10 A4A(8) VIA BUS LINE 30 ASSEMBLY NUMBER TO ABBREVIRTION
yI2a RI4F,500 b FOR COMPLETE DESCRIPTION.
3 -5.2v ) l 2. UNLESS OTHERWISE INDICATED:
8 > T A ) = RESISTANCE_IN OHMS;
1 13 T0 AMA(T) VIA BUS LINE 20 CAPRCITANCE IN FARADS;
RI14E,500 1 l INDUCTANCE IN HENRIES.
™ 5y 5 . _ _ 3. U1l LOGIC TABLE:
uize LA 8 13 74 70 A4A(8) VIA 8US LINE 20
|3r\f—“‘ K] 7[s]z[n
~8.2V A AL] 51 8 4:9 15 TO A4A(S) VIA BUS LINE 22 giLiLialA
TP3 R220 5 -5.2v S0 h Z{L[H]|A[B
si0 : \ 1{H]L]B]B
! ’ 8 RI6B R148 stntaleln
0 = 510 31500 -6.2v N : _ _
6| usa _ 3 5 UI3A - 1> 15 TO A4A(T0) VIA BUS LINE 23 4. INSTRUMENTS WITH SERTAL NUMBERS
ok e ) 2 T o 2211R52481 2211A52660
CLR 5 16 TO A4AC10) VIA BUS LINE 23 D0 NOT HAVE N
T R14A R30 '
4 3 500 1008 ! A1@
SEE NOTE 4 ! REFERENCE_DESIGNATIONS
-§.2v : ci-cs
1 R1
'y J1-33
1, al
: R1-R29
1 sl
) TP1-TP4
1 ui-u1?7
i
: : AI® ACTIVE ELEMENTS
1 CR1 1982-3836
| o 1854-0871
I 2N3391
1820-1320
: . w MC 18216
TT 70 a4a(TT) VIA BUS LINE 25 1820-1049
10 _ w2, DHBBIZN
18 T0 A4AC(1} VIA BUS LINE 74 U3,U4,US, | 1820-2882
1 1 ud,ui MC 19182
! 3 1820-2817
1 1816-1174
1 w or
1 @5328-80003
ra U8, uls 1828-2833
H Ut 1620-1358
: u12,u13 1820-0803
| 3 1828-1245
! 0?7 1820~1208
!
-5v !
! t
-~ - - ll,«s 'y
pro !
1
MOA s 10 Al U1, 3,4,5,6.00, H
i) 1,12, 13,14 1
1 wee < 2 10 AltII(2) H
14 !
Mpe 3 70 A1) ! 8 i
™~ wOD i . ! 1
K 4 TO Al {; . 1)
1
1
A SLOPE *J?\| TO A{241(2) 1
———-—‘&—:{ 12 To Al241012) nr !
] i
A _cove HTO AI201C14) ; h
— ! ' 1
A2 < 13 T0 Al241013) 14 i
—_— g )1 +5v 1
*—_I————%-,—( 10 7O AI241€10) g !
S () '
HINV < 11 To A1241CHD) FROM A19J1(3) Sl £2 Laxio ' lE Y0 BUS LINE T0
I i = _
' FROM AIBJ1C10) 10 €L 5BX10 1> 37 10 BUS LINE 3
1
| 5V
H_CHECK Al o 10 Ar2u1t9) _ _l ’;’l" | PP/;I
| FROM BUS LINE 13 6 &F T4 T0 A18J1(4)
u : LRPR L0 1 araicioy HE pol )
170 1 $ i
l 1
pro 1 l
1 -5.2v )
B SLOPE__ 98¢5 10 ar2u1(s) L v _
& ATTEN B FROM BUS LINE 13 6 €11 = ™2 70 Aty ()
(s 70 Aizshi8) ! 68y LOU (EA.) |
B_coup ' lr TO Al2J1(T) Ly $ ND g :
FROM BUS LINE : S & : 6,7 TO A19J1(6,7)
8 TO AI241(B) l 1 sy h ]
FROM BUS LINE 14 7 & > 9 T0 AlISJI(9)
1470 AlIJIC14) [ Y ] _
_— ] oK B 1 FROM BUS LINE 12 5§ &1L 133 10 atos1(®)
L 13 10 Al :
jpro P/0
- J1
FROM AILJIED) 11 Y DAC B “f\l 3 TO AI201(3)
i 1
1 -
ire s LEXT PJ: FROM AINJICT) 9 >l 04C A L{ 4 To Ar241(4)
1T L2011y
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Figure 8-BA-9. A10 Synchronizer Assembly Schematic Diagram
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Ald4 MULTIPLIER ASSEM_Bl;Yw()l_S_ERIES 2240 S

VIA \
REFERENCE
BUS LINE MULTIPLEXER
RL2(BIL)
FROM Pl (JITTER ENABLE) |2 Y50 P
AlU25(9) 32,27 16 & . K R3 c2
X 1000 027U
{ use 5 |
| 4,5 6
|
. +5Y 14 p:o 7
11 c l U ——Q
11 001y 3 |g<4>o
! 10 o
: +5Y
i P2 e— 13 14 Re K
TO ! 6 1.5
AlIO(12} 19 8 (—‘I— 4
I V=
! RLS(TIO) Ras 2
: oG 6%
-5.2v WA
FROM _ —
AlUBI(10) 29 8 (—-‘—l
1 ECL-TTL
| TRANSLATOR <
| +5V
11
1 ¢30
: SRI4 SR33 SrIg | -1V sy
< < bS
1 133K co 1'K 1810 PHASE
FROM 'oscuomn TTL) 47 ”°°é’§2“ TOR R19 R20
—_— — z |—— 3
AVI7(6) 28 T ’v: 7 21 ) @ 4TOP 51K 270
I 001U — 1
: TP6 — © €23 R21
RI6BS oir L2 10-60pf 100K
! 510 i.8U CR2
| SN 39K 150P@
. Q4 av
i BUFFER (&
1 AMPLIFIER
: RI3
" 270
1
1
14 3 e: +_L _I_ +16Y +5v
| —=Cl4 Z=cl6
3.3U 33U 14
5 | 1,16
13 2 S ! +l l-
| cio ci2
- T3.3u T.oiv u2 us
= 10,1101
21,22,24 € -
13,14 ! _I_ _L 7
U §3 Sotu °
. T33v T. .27 —_'
13 2 € | + v
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= Tl T . . -15v
2 | €
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0010) SERIES 2240 o
c6 c?
33U .1y
8y c32 (—)
ERENCE 0.u "8
IPLEXER Re,
VOLTAGE $—ArA— -5V
PS5 CONTROLLER
2 |0 R3 c2 RS RE oo cRI OSCILLATOR | 7,8 oUTPUT
5 1000 027U 1000 T 1000 5k 82P @ 4v BUFFER 65610
A AA AA et !
W [ Ww———0 w @ 12 u3 3 5 NG
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$510 510
1 {
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RIS $ v
510 +15V -
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R20
) a3 €22 R19
270K c29
4TOP 51K 330
VA | [ 2
.;I\
PHASE JITTER CURRENT
g:o f a0 cz7
.eu P CR2 100K G)Bf
I50P y
@ R32
470K I
A R28
15V bris +15V 10K
$ 5100
+15v 2INU7 c26 2
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3 R30 u7 i
> 2700 3‘+ + 3
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$R29 ¢ R3 SRl R23 _
1,16 14 $8200 Sk 1V $8200 Sik 'OV
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Model 5328B
Service .

via
BUS LINE
0
i8 AlO(i1)
7 AIO{i0)

NOTES

| REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION.

2. UNLESS OTHERWISE INDICATED:
RESISTANCE INOHMS;
CAPACITANCE IN FARADS
INDUCTANCE IN HENRIES

3 ASTERISK (%) INDICATES SELECTED
COMPONENT, AVERAGE VALUES SHOWN

REFERENCE DESIGNATIONS

Al4

ci1-c24

C25 NOT ASSIGNED
€26, C27

C28 NOT ASSIGNED
C29-C32

CR1-CR3

L1-2

a1-04

R1~R2 NOT ASSIGNED
R3-R9-

RIO NOT ASSIGNED
RII-R23

R24-R27 NOT ASSIGNED
R28-R35
ul-u7

c6 c?
3300 .y
SRy |
4.7 |
VOLTAGE t+—w— -sv
CONTROLLER
CRI osCiLLATOR | 7,8 OUTPUT
82P @ 4V BUFFER ol
. 12| U3 3 5 N\_3 0SC (100MHz2) N
L ajo2f U2 0SC (100MHz) :\E
08U 10 1,145 g2 T 8 4
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S
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004U
-5.2V —¢—)
DECADE
DIVIDER 8
14 7 |
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3 .
4C R348 12 2 %
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!
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c29
3.3V
e
. PHASE JITTER CURRENT N
c27
é8p
AL ]
P4l
R32 1
470K | I
o L R28
+i5V Lris +15v 10K
+15V s 1900 \
33U
R22 It
ce4 +i€
100K 334 3 \
—¢ 1
* S RII R23
CR3 $g200 S1k 'OV
10V
NOISE \V,
GENERATOR
AMPLIFIER |
{
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A14 ACTIVE ELEMENTS
REFERENCE DESIGNATIONS PART NUMBERS
CR1 0122-0299
CR2 0122-0015
CR3 1902-1293
Qt, Q2 1854-0092
2N3563
Q3 1853-0016
2N3638
Q4 1854-0071
U1 1820-1383
MC10138L
U2 18200810
MC10116P
u3 1820-1119
MC1648L
u4 1820-0630
MC4044pP
us 1820-0054
SN7400N
ue, u7 1820-0493
LM307N

Figure 8-BA-10. A14 Multiplier Assembly Schematic Diagram
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FROM AIOJ1(I3)

FROM AlOJI(S)

FROM A10J1(2}

FROM ATIOJI(3)

FROM AIOJI(4)

FROM AI10JI1(14)

FROM BUS LINE 12

FROM BUS LINE 13

FROM BUS LINE 24

FROM BUS LINE 13

FROM A10J1(10)
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DAC ASSEMBLY (05328-_6(_)023) SERIES 2402

+5v
9
+5V R4GH
| 1s — 10K +
8
14 °
5 a3, 12 A
i 1S uso 4,8
Og a3, 8
2 ui2 10,11
! 1o 4 c
! A n2A 3 12,13
6,14 a2 112 [}
R R £ OUT _ our
1. UiSg, 7 6
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Figure 8-BA-T1.
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NOTES:

REFERENCE DESIGNATIONS
WITHIN THIS ASSEMBLY ARE
ABBREVIATED, ADD ASSEMSLY
NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION

UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;
CAPACITANCE IN FARADS;
INDUCTANCE IN HENRIES

ASTERISK (%) INDICATES
SELECTED VALUE, AVERAGE
VALUE SHOWN
All
REFERENCE OESIGNATIONS
C1-C20
CRI-CRI6
J1
al-a8
R1-R50
TP 1-XPE
ut-U1s
ALL ACTIVE ELEMENTS
CR't ,CR2,CR3
CR'4,CRS,CR6
CRT,CR8,.CR9
CR10,CRII,CRI2 | 19010179
CRI3,CRI4 1902-0680
CRIS,CRIE 1901-0040
Ql,Q4 1855-008 |
2N5245
Q2,a3 1855-0416
Q7,q8 1854-007 4
2N3391
TR 18260059
LM201A
u2 1820~0693
| SNTASTAN
us,us 1826-016\
Lu324
s 1820-3476
SNT4LS 132
[N AL
vis 18200976
CD40 IBAE
us,ve,ui0 18201265
U12,013,U14 e 14527CP

A11 DAC (Digital-to-Analog Converter) Assembly Schematic Diagram
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Figure 8-BA-11

A11 DAC (DIGITAL-TO-ANALOG CONVERTER)
ASSEMBLY (SCHEMATIC DIAGRAM)

. (See Page 8-103)
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Model 53288
Service

INPUT
SECTION
SUSPECTED

LOCAL
MODE
TROUBLESHOOTING

.

NOTE: FOR A10, A12 AND
A19 BOARDS, USE
TABLES 8-BA-3
AND 8-BA-4.

LOCAL MODE
TROUBLESHOOTING
TREE FIGURE 8-BA-4

TROUBLESHOOT
Al14 MULTIPLIER
BOARD

REMOTE MODE
TROUBLESHOOTING

Y

REMOTE
OPERATION
TROUBLESHOOTING
A11 BOARD,
TABLE 8-BA-9

Y

PROGRAMMING
LOGIC
TROUBLESHOOTING
A10 BOARD

PHASE/JITTER
100 MHz FAULTY \ PROBLEMS

PHASE-LOCK-LOOP
TROUBLESHOOTING
TREE FIGURE 8-BA-5

TROUBLESHOOTING.

MULTIPLIER
PHASE/JTTER
TROUBLESHOOTING
TREE FIGURE 8-BA-6

NOTE: EVEN IF THE PROBLEM (S IN THEREMOTE MODE, AQUICKCHECK OF THE
LOCAL MODE IS RECOMMENDED BEFORE STARTING REMOTE MODE
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Figure 8-BA-12.  Input Section Troubleshooting
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Model 53288
Service

@ﬂ@ 8-BB-1. DIGITAL VOLTMETER (OPTION 020 OR PART OF OPTION 050)

The (optional) Digital Voltmeter (DVM) Option Module allows the counter to be used to measure
dc voltages. It provides a high-performance unit that has:

* 10 nV sensitivity

e automatic or manual range control to 1000V

¢ 10-Megohm floating inputs

* switchable filter

e 0.03% accuracy

 capability to read triggering levels of Channel “A” and “B” inputs

¢ variable integration time

* high-speed acquisition (up to 300 readings per second with two-digit resolution).
The Model 5328B’s (optional) Digital Voltmeter (DVM) Module uses the voltage-to-frequency
conversion technique to provide an output suited to the units basic frequency measuring
capabilities.

Ny
D ; @ The DVM includes front-panel switches that allow it to be used to measure the triggering level of
Channel “A” or Channel “B”; when either of these measurements is selected:

o the DVM’s input circuitry is disconnected from its external-input banana-plug connectors,
and is connected to the selected trigger-level voltage,

¢ the Model 5328B’s front-panel FUNCTION and TIME BASE switches are disengaged
¢ the code “DVM” is placed on the Function Code Bus

e a0.1s gate time (1 mV sensitivity) is placed on the Time Base Bus

When the “READ” switch is released (i.e., in its “out” position), the Model 5328B returns to its
previous state. This allows you to check trigger levels without having to change (and later change
back) the FUNCTION and TIME BASE settings.

The Model 53288’s DVM provides the capability of automatic or manual selection of the DVM'’s
range (10 uV to 1000 V, with a basic accuracy of 0.03%). For particularly noisy environments, a
switchable filter can be engaged to increase normal mode rejection to 50 dB at 50 or 60 Hz.
Isolation for the DVM is accomplished through special high-speed transformers, optical isolators,
and a switching dc-to-ac power supply that is part of the DVM’s circuitry.

Although remote programming of the DVM'’s front-panel controls is not possible, remotely
controlled voltage measurements can easily be done. Through the use of special range controls in
the voltage-to-frequency converter, a conversion factor of 10 kHz-per-volt is maintained,
regardless of the DVM’s range. If the DVM has been (manually) placed in its Autorange mode, you
only need to select the Model 5328B’s “DVM” FUNCTION via the HP-IB to allow the DVM to
measure any voltage from 10 uV to 1000V.

8-105
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Model 53288
Service

The voltage-to-frequency conversion technique does result in a small problem. Suppose, for
example, the voltage at the DVM’s input terminals is 900V. At DVM’s 10 kHz-per-volt conversion
ratio, its output frequency is 900 X 10 kHz, or 9 MHz. In a measurement time of one second (1s),
this would provide a resolution of one partin 9 X 106, which is far beyond the resolution limit of
H the voltage-to-frequency converter. In order to prevent mis-interpretation of DVM measure-
i ment results, the DVM blanks the meaningless data, thus providing a display that contains only
accurate data.

8-BB-2. Principles of Operation

The voltage at the Digital Voltmeter Module’s “HI” and “LO” inputs is fed to the A6 Buffer
Amplifier board through the attenuator. The attenuator’s value is selected by relay K1, K2, or K3,
to send the proper signal level to Buffer A6U1. The trigger level voltages from the Synchronizer
(A10) enter buffer A6U1 through the “READ A” (S1A) or “READ B”’ (S1B) switch. When a trigger
| level measurement is being made, the floating ground is connected to the counter’s chassis, and
] all of the attenuator relays are de-energized. A “zero” adjustment is connected to buffer
amplifier A6U1 to provide an adjustment for 0V out when the input is zero volts.

The VF (“V-to-F” or “voltage-to-frequency”’) Converter Board (A7) receives the output of the
Buffer Amplifier (A6) and generates a train of pulses whose frequency is proportional to the
voltage at its input. The polarity of the voltage is detected by a polarity detector. Output
frequency gating is provided, to change the output frequency as a function of range. An input
isolator circuit and an output isolator circuit are used to couple signals between chassis ground
and floating ground.

The Power Supply portion of the Auto Range Board (A5) receives +15V dc via the bus, and
switches (alternates) it through a transformer. The transformer’s outputs are rectified to supply all
power for the “floating” portion of the DVM. The autoranging portion of the board contains four
comparators (A5U4) that receive the output of Buffer Amplifier A6U1and determine whether the
DVM should range up, range down, or remain as is. The present DVM range is stored in a state
machine whichis decoded into one of three states. The clock for the state machine is suppliedbya
unijunction transistor oscillator that produces 100 us positive pulses at a 100 Hz rate. The
remaining logic circuits on the A5 provide digit blanking and negative-sign information to the
proper digits of the display.

8-106
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NOTE: REFER TO TABLE 6-1 IN 5328A SERVICE
MANUAL FOR DESCRIPTIONS OF SIGNAL
MNEMONICS.
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Figure 8-BB-1. Digital Voltmeter Module Block Diagram
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Figure 8-BB-1
DIGITAL VOLTMETER MODULE BLOCK DIAGRAM
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Model 5328B
Service
8-BB-3. BUFFER AMPLIFIER BOARD — A6

The dc voltage to be measured is received from the DVM'’s two front-panel floating-inputs via
cables W1 and W2. The input attenuator conditions the dc voltage to allow a proper level to be fed
through one of three relays (K1, K2, K3) to the Buffer Amplifier (U1). The Buffer Amplifier converts
the high-impedance dclevel atits input to alow-impedance dc level atits output. Variable resistor
R28, accessible through the front panel, allows the output to be set to “zero” for a 0V input.
Switchable capacitor C1is a low-pass filter. Diodes CR1and CR2 protect the amplifier from over-
voltage.

The READ A and READ B switches (S1A,B):

e convert the DVM’s “LO” terminal to chassis ground,

+ allow “RANGE GROUND" to go “high”,

This de-energizes all attenuator relays.
¢ ground “DVM CONTROL”,

This resets the counter and selects the time base code and FUNCTION code.
e select the proper range information from the Programmable Input Module,
o apply the trigger.level voltage to the Buffer Amplifier’s input.

8-BB-4. VF CONVERTER — A7

The output of the Buffer Amplifier (A6) is applied to integrator U13. The integrator slews (ramps)
in the positive direction when the input is negative, and in the negative direction when the input
is positive. Circuit U12 and its associated components make up two voltage comparators. When
the voltage input to the integrator is positive, U12(4) goes to an ECL “low”; when the input is
negative, U12(3) will go to an ECL “high”. These levels are clocked into ECL “D”-type flip-flop U9.
The clock is derived from a 10 MHz clock, which is divided by eight and then by ten to obtain the
125 kHz clock.

When flip-flop U9 changes state, its output is sent to one of two differential pairs of transistors —
Q5 and Q6 for a negative input voltage, or Q7 an Q8 for a positive input voltage. The transistors
activate and deactivate their respective switching diodes (CR7 and-CR8). The polarity of the
current is such that it tends to drive the output of the integrator in the opposite direction. The RS
flip-flop (U2C and D) detects the polarity of the input voltage. Pulses are gated out through U2A,B
during the time the current sources are “on”.

The pulse rate at U2(1) is chosen by the range information; this rate is 125 kHz for the 10V range,
1.25 MHz for the 100V range, and 10 MHz for the 1000V range. When no range information is
selected, as when trigger level measurements are made, the Trigger Level Range information is
selected and it controls the gated output frequency.

8-BB-5. PS AUTORANGE BOARD — A5

Power for all floating circuitry in the DVM comes from the dc-to-dc converter on this board.

i ‘ Multivibrator U2D clocks flip-flop U1B. The symmetrical output drives switching transistors Q1
ﬁﬁ and Q2 which are powered from the +15V line. Four output voltages are available at the

secondary terminals of T1. Voltages supplied are rectified, filtered, and regulated +16.5V,-16.5V,
+5.4V, and -1.4V.

'; 8-108
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Model 5328B

The autorange portion of this board applies the output from the Buffer Amplifier (A6) to four
comparators (U4). From the comparator’s output, the “range up” and “range down” signals are
generated. This range information goes to a clocked state machine (U6). The decoded “state”
information energizes the proper relay on the Buffer Amplifier (A6) and selects the proper output
frequency for the VF Converter (A7) when the “AUTO” RANGE is selected. Manual range
selection (10V, 100V, or 1000V RANGE setting) disables the state decoder and pulls the appropriate
“enable” line “low”.

In order to blank non-significant digit(s) when in the 100V or 1000V range, the “range”
information is passed through optically-coupled isolators U12 and U13 to chassis common. This
information disables the DCA output when the digit address is “7” on the 100V range and when
the digit address is “6” or “7” on the 1000V range.

Polarity information passes through a similar isolator (U14), and is then latched into a flip-flop to
enable the minus sign when digit “0” is decoded.

When trigger levels are measured, the front-panel switches must be disabled and the proper time
base and FUNCTION codes must be set. Also, a reset pulse must be applied when going into or
out of a trigger level measurement. These signals are generated by the DVM Control line through
U3A and U11. The “LEXT” line disables this function when the counter is in “external” mode.

8-BB-6. MAINTENANCE

When handling the Option 021 circuit boards, hold by the edges only. Do not touch the edge
connectors. High impedence circuitry on the boards could develop leakage paths caused by
contamination from finger prints.

8-BB-7. IN-CABINET PERFORMANCE CHECK

The Performance Check and Operational Verification procedures for the Model 5328B are given
in Section 4 of this manual.

8-BB-8. EXTENDER BOARD(S)

The Digital Voltmeter Extender Board kit (HP Part Number 05328-82020) consists of the three
boards listed in Table 8-BB-1. It allows circuit board assemblies to be extended from their plug-in
connectors to allow signals to be monitored with the appropriate test equipment.

Table 8-BB-1. DVM Extender Board Kit (HP Part Number 05328-82020)

HP Part Number Description Use
05328-62020 One 15-pin connector and one Extends A5
18-pin connector.
05328-62021 One 15-pin connector Extends A6 or 7.

NOTE: A5 must be
placed on its
extender before
A6 can be
extended, due

to space
requirements.

05328-62022 Simulates Digital Voltmeter front Cable connects this
panel for front of A5 and A6. assembly to front
connectors of A5 and A6.

www.valuetronics.com
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WARNING

THE AC LINE (MAINS) (110V/120V/220V/240V) WIRES ARE EXPOSED
WHEN EITHER THE TOP OR BOTTOM IS REMOVED. USE EXTREME
CAUTION DURING TROUBLESHOOTING, ADJUSTMENT, OR
REPAIR.

REDUCE THE CHANCE OF PERSONAL INJURY OR DAMAGE TO THE
COUNTER BY ALWAYS DISCONNECTING THE AC POWER CORD
BEFORE YOU REMOVE OR REPLACE THE COUNTER’S COVERS OR
ANY ASSEMBLY OR COMPONENT WiTHIN THE COUNTER.

8-BB-9. REMOVAL AND REPLACEMENT INSTRUCTIONS

Removal and replacement instructions are provided for the counter’s cover and the Digital
Voltmeter Module (assemblies A5, A6, and A7).

8-BB-10. Instrument Cover Removal

To remove the Model 5328B’s top or bottom cover:
a. Disconnect the power cord from the rear of the instrument.
b. Remove the screw at the rear of the cover that secures the cover to the counter’s frame.
c. Slide the cover toward the rear of the counter and lift it off.

To replace the Model 5328B’s top or bottom cover, reverse the procedure above.

8-BB-11. Digital Voltmeter Installation

a. Remove the cover as described above.
b. Remove the plastic filler strip on the top of the front frame.

c. Remove the 4 screws at the top and the 4 screws at the bottom of the front frame that
secures the front panel section. Use a #2 posi-drive screw driver. Remove the front panel
by gently pressing the front panel from the rear.

d. Remove the Channel A and B trigger level adjust knobs and the C Channel attenuator
control knob (if the C Channelis present). Use a .050 inch allen wrench. if the Option 021 is
being retrofitted, remove the hex nuts from the A and B channel input controls and the
Marker Output connectors so the new front panel can be installed. Use a 9/16 inch
wrench or nut driver.

e. Disconnect the coax cable from the rear of the C Channel input connector (if present).
The cable connector fits a 1/4 inch wrench. Disconnect the 3 “Probe Power” wires from
the A8 board with needle nose pliers.

f.  If the Option 021 is being retro-fitted, remove the hex nuts securing the C Channel input
and “Probe Power” connectors to the front panel. Use 5/8 inch and 1/2 inch wrenches
respectively.

g. Install the banana plug connectors, C Channel BNC input and “Probe Power” connectors
(if present) into the new front panel. Tighten the banana plug connector nuts with a 1/2
inch wrench.

h. Install the A6 Buffer Amp board from the top of the 5328B. Insert the A6 board into the
motherboard connector XA6.

! 8-110
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Model 53288

Service
@ i Route the red wire on the left side of the A6 board (as viewed from the front of the
counter). Connect to the rear of the left banana plug connector labeled “HI” on the front
panel. Tighten with an 8 mm wrench. (A 5/16 inch wrench, though over-size, functions
satisfactorily in this low torque situation without damaging the nut.)

j.  Run the black wire on the side of the A6 board and to the banana plug connector labeled
“LO”. Tighten as with the red wire.

k. From the top of the 5328B, insert the A7 VF converter board into connector XA7. Insert the
A5 PS Autorange board into connector XAS.

NOTE
In the following steps, observe the connectors fromthe top (inside the
front panel) to facilitate connection.

I.  From the front panel of the 5328B, carefully insert the A17 Front Board so that the small
connectors mate with the small pins that extend from the front of the AS and A6 board.

m. Connect the C Channel coax cable and “Probe Power” wires, if they were disconnected.
Use a 1/4 inch wrench to gently tighten the coax connector. The color codes for the 3 wire
connections are etched on the solder side of the 3 connector pins (top, blue; middle, red;
bottom, black).

n. Position all wires and cables for clearance and insert the front panel. Secure with 4

‘ posidrive screws at the top and 4 at the bottom of the front frame.
@ 0. Perform the procedures listed in the In Cabinet Performance Check in section IV of this
manual. ‘
8-BB-12. Digital Voltmeter Removal
To remove the Option 021 Digital Voltmeter, proceed as follows:

a. Disconnect the power cable from the 5328B (A safety precaution)

b. Remove the top cover from the 5328B (Use a #2 posidrive screwdriver.)

c. Remove the plastic filler strip on the top of the front frame.

d. Remove the 4 scréws at the top and the 4 screws at the bottom of the front frame that
secures the front panel section. Use a #2 posidrive screw driver. Remove the front panel by
gently pressing on the panel from the rear.

e. Disconnect the red wire and the black wire from the rear of the banana plug connectors.
Loosen the nuts with an 8 mm wrench. (A 5/16 inch wrench, though over size, functions
satisfactorily in this low torque situation without damaging the nut).

f. Remove the A17 board by gently pressingforward on the rear of the board.

g. Remove the A5 PS Autorange board.

Remove the remaining A6 and A7 boards.
8-BB-13. Digital Voltmeter (Option 021): Troubleshooting
C Problems in this section are generally traceable through symptoms on the instrument display. A
general troubleshooting flow chart, which branches to different boardsin this section, is shownin
Figure 8-BB-5.
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Figure 8-BB-2. A5 PS Autorange Assembly Schematic Diagram
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NOTES
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FOR COMPLETE DESCRIPTION
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LEAKAGE CURRENTS.

4. INPUT HIGH AND INPUT LOW CONNECT
TO THE BOARD VIA CABLES Wi
AND Ww2.

S. SWITCH SIA & S18 DIAGRAM:

[READ B ] [READ A ]
-+ —+
7! 1 1o ! 1
sdl ! lb2z nadl!ib2
1 1
90 : 03 120 : 03
'OI}I{E" 'j}lﬁ"
1 1
] 5 (4 : 5
120 06 150 : o6
s18 isqy ! rer

1
17 8
180 o9
SIA

6. JUMPER WIRE PART
NUMBER 1S 8159-0005.

REFERENCE DESIGNATIONS
A6

C1-C8, C10

CR1, CR2

K1-K3

Q1-Q3

R1-R22, R24,

R26-R29

S1

ur

(R23, R25 NOT
ASSIGNED)

A6 ACTIVE ELEMENTS

REFERENCE
DESIGNATION PART NUMBER
CR1, CR2 1901-0376
Q1-03 1853-0020
Ul 1826-0250
Special LHO042CH

Figure 8-BB-3. A6 Buffer Amplifier Assembly Schematic Diagram
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Figure 8-BB-3
A6 BUFFER AMPLIFIER ASSEMBLY (SCHEMATIC DIAGRAM)
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Figure 8-BB-4. A7 VF Converter Assembly Schematic Diagram
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Figure 8-BB-4
| A7 VF CONVERTER ASSEMBLY (SCHEMATIC DIAGRAM)

(See Page 8-117)
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Figure 8-BB-5
DIGITAL VOLTMETER TROUBLESHOOTING FLOW CHART

(Sée Page 8-119)
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8-BC-1. CHANNEL “C” INPUT (OPTION 031 OR PART OF OPTION 050)

e The Channel “C” Option (Option 031) gives the Model 5328B a wider frequency range (90
MHz to 1300 MHz). It also offers

* 20-mV sensitivity
¢ 50-ohm fuse-protected input
¢ a ninth digit in the Model 5328B’s numeric display

The (optional) Channel “C” circuitry provides the Model 5328B with an input channel whose
frequency range is 90 MHz to 1300 MHz. A 50-ohm fuse-protected amplifier and Schmitt trigger
feed the decade divider. Latches in this circuitry strobe the ninth (least-significant) digit from the
module onto the Data Bus and into the numeric Display. In any FUNCTION that does not require

an input from this module, the main-controller ROM lines turn off the module’s output strobing
circuitry, which turns off the display’s ninth digit.

8-BC-2. PRINCIPLES OF OPERATION
The “C” Channel circuitry is on two printed circuit boards.

The main board is installed in the Model 5328B’s ““A8” position. The second board, identified by
reference designator “A8A1”, plugs into the “A8” board and is held in place with two screws. For
the discussion that follows, refer to the block diagram, Figure 8-BC-1.

TPl
b
DETECTOR * * CARM
/ PRESCALER \
| ABAI - _I HIGH SPEED
alc ?
I U2 VERVZ} l ug - , an » OCA
1.3 g AmP +4 + 10 GATE - E“L TO ECL INPUT
CR6.8,9.10
G'I‘,: VAR | ¥
ATTEN J
BCD DATA
\ Q9.Q10
GATE )— ECL TOEZL L
\/
. U7, Q3. Q4
2L To 12
/= TIME BASE SELECT ————— U
u7D
CH. A >—— 2 us
ECL TO T%L uss LATCH
211
N\ MUX
osc - |
u2 DATA
STROBE V> 8US
TIME BASE P4
/T EXTENDER™ \
- ? Q6.7 » CHA
™3 O— ia - CHA,B
DRIVER > CHB

Figure 8-BC-1. “C” Channel Block Diagram
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The 1300 MHz Front End Assembly (A8A1) contains circuitry that limits, amplifies, and prescales
(divides) by four the input signal (which must be in the 90 to 1300 MHz range). This assembly
contains an amplifier (A8A1U2) which provides approximately 20-24 dB of gain. Circuits ABATU3
and A8A1U4 are binaries that divide theinputsignal frequency by four. An automatic gain control
(AGC) circuit is also included in the A8A1 assembly; this circuit provides additional protectlon
under overload conditions.

The signals sent from A8A1 to the main board (A8) have a maximum frequency of 325 MHz (1300
MHz/4). The A8 board contains a high-speed decade divider with output level conversion, latch,
and strobe circuits. The board also has circuits for arming, time base select, extender, and drive. A
high-speed gate, contained in U9, isdriven by an ECL level from the Function Selector Board (A4).

8-BC-3. A8A1 1300 MHz Front End

Input signals are routed through Fuse )310F1 to the 1300 MHz Front End limiter circuitry. Diodes
CR1, CR2, CR4, and CR7 form the limiter circuitry and limit the input to approximately 5V rms. A
voltage-controlled attenuator composed of PIN diodes CR5, CR6, and CR8 provides variable
attenuation as determined by an AGC circuit.

Signal output from the variable attenuator is supplied to U2, which provides 20-24 dB of gain. The
signal from U2 is coupled by C18 to U3(3). Circuit U3 divides the signal frequency by two and
routes it to U4, where it is again divided by two. Since U3 has no Schmitt trigger, it is biased for
maximum sensitivity. With U3 biased for maximum sensitivity, it has a tendency to oscillate with
no input signal applied. To maintain high sensitivity and prevent oscillations, R22 is adjusted to
desensitize U3 when the ARM line is “high” and produce high sensitivity when the ARM line is
low. This allows the counter’s readings to “snap-on” from no input signal to the exact reading
when a signal is applied. The amount of “snap-on” feedback is controlied by ABR12. The greater
the “snap-on’’ feedback, the less the possibility of partial counts, but also the lower the sensitivity.

As the input level increases, the level at U2(1) increases. This level is also connected to a bridge
circuit consisting of CR11, CR12, and associated resistors including R13 which balances the bridge.
Resistor R13 is adjusted to balance the bridge with a -5 dBm input signal. With small input levels,
the bridge allows little dc to flow, resulting in U1(6) remaining “high”. As the input exceeds -5
dBm, the rectified bridge outputs drive U1(2) positive with respect to U1(3). With the inverting
input of U1 positive with respect to the non-inverting input, the output of U1 goes “low”. When
U1(6) goes “low”, it reduces the amount of current through R9, ABR43, A8R44, L4, L1, CR6, CR8,
and R11. As the current decreases, the resistance of the two PIN diodes (CR6, CR8) increases,
attenuating the incoming signal. A decrease in current causes the junction of R11 and CR8 to
become less positive. This allows more dc current to flow through CR9, R10, R1, R6, R7, CR5, and
R2. The increased current through CR5 and CR9 decreases their resistance and allows more input
signal to be routed to ground through C5 and C9.

v

8-BC-4. A8 1300 MHz “C” Channel

The output signal at ABA1(9) has a maximum frequency of 325 MHz. This signal is rectified by Hot
Carrier Diode CR8 and is sent to the Arming circuit, U8. When the voltage across C14goes above
ground, U8(6) goes “high”, arming the counter. The counter responds by pulling the “HDS” line
(A8P1(7)) “low”, thus allowing the “snap-on”’ effect to take place on A8A1 (see A8A1 description
above). Variable resistor R12 controls the amount of “snap-on” feedback. Increasing the voltage
at Q8's base causes lower sensitivity, but also provides less susceptibility to partial counts.

The signal at ABA1(9) is also sent to the input of decade U9. Circuit U8 is the least-significant-digit
(LSD) decade in FREQ C and RATIO C/A functions. The signal supplied to U9 is gated, divided by
ten, and differentially outputted to the A4 board on the “C” and “'C” lines. The “MG” and
“MG” outputs at A8P1(12) and A8P1(11) arrive from the A4 board and drive Q9 and Q10 to
develop asingle gate signal connected to U9(7). This signal causes gating of the input signal in U9.

www.valuetronics.com
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LSD data from U9, converted from E2CL to TTL levels by U7A, U7B, U7C, Q3and Q4, is supplied to
the “D” input of latch U6. During transfer, LGR at A8P2(4) goes “low”, causing U1(10) to go
“high”. This “high” latches the information at U6’s inputs to its outputs.

When the inputs of U4B (“LDDCA”, “HEC”, and “DSD”) are all “high”, indicating strobing of the
LSD data, U4(8) is “low”, causing a “high” at U1(13). The “high” at U1(13) enables U2 and allows
data latched into U6 to be transferred on the “DA” through “DD” lines.

When the Model 5328B is in FREQ C mode, “FB” is “high”. This “high”, at U5(1), connects
oscillator pulses at U5(6) to U5(7). Since the input frequency is prescaled by four, oscillator pulses
are routed through divide-by-four circuitry composed of U3B and U3A. With U5(1) “high”, the
oscillator-pulses-divided-by-four are routed from U5(3) to U5(4) and the “high” at U5(10) is
supplied to U5(9). On the negative-going edge of TTL pulses at U5(4), C4 acts as a differentiator —
causing emitter follower Q6 to output negative pulses on the “ A ”’ line. These pulses (on the “A™’
line) are sent to the A4 board, where they are used as the time base input. The “high” at U5(9)
causes the “B " output to be “high”. Also, with U5(1) “high”, U1(4) is driven “low”, causing Q1to
drive “B ARM” “low”. With “A ARM” “high”, any “A” channel input is disabled. A “low” on “B

ARM?” allows the “B” channel to function normally and arm the counter in the ARM ON mode.

In FREQ Cand RATIO C/A, both “HEC” (A8P2(7))and “FC” (A8P2(9)) lines will be “high”, giving
a “low” at U4(12). The “low” at U4(12) enables U5A, USB, U5C, and U1A.

In a RATIO C/A function, the “FB’’ lineis “low”. This “low”, at U5(1), switches the “low’’ at U5(14)
to U5(12). With U5(12) “low”, Q2drives the “A ARM” line “low”, enabling “A” channelinput. the
“low” at U5(12) is also coupled via CR1 to U1(5), causing U1(4) to be “high”. A “high” at U1(4)
causes Q1to drive “B ARM” “high”. “B ARM” being “high”’ diaables any “B’’ channelinput. The
‘““A’” signal, at A8P1(13), arrives from the A10 board and is routed through one-shot U7D to
appear at U5(5). With “FB” “low”, the “"A " signal at U5(5) is connected to U5(7). This signal,
coupled to U3(11), is divided by four by U3B and U3A and applied to U5(3,11). With U5(1) “low”,
the ““A-divided-by-four” signal is connected from U5(11) to U5(9), and the “high” at U5(2) is
connected to U5(4). On the negative-going edge of TTL pulses at U5(9), C5acts as a differentiator,
causing emitter follower Q7 to output negative spikes. The output of Q7 is connected tothe “B "’
line and sent to the A4 board where it is used as the time base input. With U5(1) “low”’, the “high”’
at U5(2) is connected to U5(4), producing a “high” at the ““A” output via Q6.

When the Model 53288 includes the “C”” Channel, the FUNCTION “EVENTS C, A—B” is aninvalid
one. Using this FUNCTION will cause a display of all zeroes and decimal points and the the
counter will not gate.

In summary, for FREQ C and RATIO C/A functions, input signals at the “C” input are processed
identically. The operational difference between the two functions is which signal is routed to the
time base and how itarrives there. In FREQ C, the oscillator signalis divided by four and routed via
the “A " (A8P1(13)) line to the time base multiplexer on the A4 board. In RATIO C/A, “A™”
pulses, from the A10 board, are divided by four and routed via the “B " line to the time base

multiplexer on the A4 board
WARNING

110V/120V/220V/240V AC SUPPLY WIRES ARE EXPOSED WHEN
EITHER THE TOP OR BOTTOM COVER IS REMOVED. USE
EXTREME CAUTION DURING TROUBLESHOOTING, ADJUST-
MENT, OR REPAIR. TO REDUCE THE CHANCE OF PERSONAL
INJURY OR DAMAGE TO EQUIPMENT, DISCONNECT THE
MODEL 5328B FROM ITS OPERATING AC POWER LINEBEFORE
YOU REMOVE OR REPLACE ITS COVERS OR ANY OF ITS
INTERNAL ASSEMBLIES OR COMPONENTS.

www.valuetronics.com
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8-BC-5. IN-CABINET PERFORMANCE CHECK

The Performance Check and Operational Verification procedures for the Model 5328B are given

in Section 4 of this manual.

8-BC-6. EXTENDER BOARD(S)

A special extender board (HP Part Number 05328-62016) is available to make testing of certain

parts of the Model 5328B either easier.

e One of these boards is required to extend the A10 or A14 Assembly.

e Two of these boards are required to extend the (optional) Frequency “C” Assembly (A8).

8-BC-7. REMOVAL AND REPLACEMENT INSTRUCTIONS

Removal and replacement instructions are provided for the counter’s cover and the C Channel
Module (A8 and A8A1).

THE AC LINE (MAINS) (110V/120V/220V/240V) WIRES ARE
EXPOSED WHEN EITHER THE TOP OR BOTTOM IS REMOVED.
USE EXTREME CAUTION DURING TROUBLESHOOTING, AD-
JUSTMENT, OR REPAIR.

REDUCE THE CHANCE OF PERSONAL INJURY ORDAMAGETO
THE COUNTER BY ALWAYS DISCONNECTING THE AC POWER
CORD BEFORE YOU REMOVE OR REPLACE THE COUNTER’S
COVERS OR ANY ASSEMBLY OR COMPONENT WITHIN THE
COUNTER.

8-BC-8. Instrument Cover Removal

To remove the Model 5328B’s top or bottom cover:

a.
. b.

C.

Remove the power cord from the counter.

Remove the screw at the rear of the cover that secures the cover to the counter’s frame.

Slide the cover toward the rear of the counter and lift it off.

To replace the Model 5328B’s top or bottom cover, reverse the procedure above.

8-BC-9. C Channel Installation

a.

b.

8-124

Remove the cover as described above.
Remove the plastic filler strip on the top of the front.

Remove the 4 screws at the top and the 4 screws at the bottom of the front frame thatsecures
the front panel section. Use a #2 posi-drive screw driver. Remove the front panel by gently
pressing on the front panel from the rear.

If the Option 031 is being retrofitted, remove the Channel A and B trigger level adjust knobs.
Use a .050 inch wrench. Remove the hex nuts from the A and B channel input trigger level
controls and the Marker Output connectors so the new front panel can be installed. Use a
9/16 inch wrench or nut driver.

www.valuetronics.com
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e. Disconnect the red wire and the black wire from the rear of the banana plug connectors for
‘ the Digital Voltmeter input. (If the DVM is present.) Use an 8 mm wrench. (A 5/16 inch
wrench, though oversize, functions satisfactorily in this low torque situation without

damaging the nut.)

f.  If the Option 031is being retrofitted, and the DVM is present, remove the hex nuts securing

the DVM banana plug connectors so the new front panel can be installed. Use a 1/2 inch
wrench.

Solder 2 terminal pins in XA9 plated through holes 16 and T6.
h. Install Option 031 C Channel board into XA8.

i. Install the fuse holder and “Probe Power” connector assembly into the new front panel.
Details of the connector assembly are shown below. Install the the SMC connector into the
rear of the fuse holder. Insert the fuse and install the BNC connector into the front of the fuse

holder.
FLAT WASHER
HEX NUT
BODY
SPECIAL
BNC LOCKWASHER

PANEL

Q FUSE

A = o
A

. PANEL MINI-CONNECTOR

DETAILS OF INPUT CONNECTOR J310
AND FUSE MOUNTING

j. Connect the cable from the C Channel board to the SMC connector of the fuse holder.
Connect the wires from the “Probe Power” cable to pins on the front of the A8 board (the
wire colors are marked on the board).

k. Connect the wire from the A8 board marked ‘“A” to the terminal in XA9(16) and the wire
marked “B”’ to the terminal in XA9(16°).

I.  Connectthebanana plug connectors to the new front panel and attach the red wire and the
black wire of the DVM to the banana connectors. Insert the front panel into the front frame.
Secure with 4 posidrive screws at the top and bottom of the front frame.

8-BC-10. C Channel Removal

Removal of the Option 031 C Channel is accomplished in essentially the veverse order as
described above.

8-BC-11. Frequency C (Option 031): Troubleshooting

Problems in this section are easily distinguishable because they would occur only in
measurements involving frequency C. If the problem occurs in other “non Frequency C”

' functions then the fault probably resides in some other section of the counter and should be
tested before troubleshooting this section. The troubleshooting chart in Figure 8-BC-4 describes
failure symptoms to faulty components on the A8 board.

www.valuetronics.com
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N ‘.‘v-w-.»;;j::;\\ \:ﬁla’ji . : 3 5
R W . 3 S

A8MP5 /
(ON REVERSE)

P/O Figure 8-BC-2. A8A1T 1300 MHz Front End Assembly
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The waveforms below are included for ease of troubleshooting. Use procedure
below and connect an HP 1725 Oscilloscope to location next to waveform.

PROCEDURE:

Connect HP 8660 OUTPUT, using a
BNC cable to 5328B C channel INPUT. u3(n ov -

//A\\//\\v/‘\\_//\\/ /\\

Set 8660B to 100 MHz at 20 mV rms. A

Set 5328B channel C ATTENUATOR u4n ov - D °
to Min (cw). M J”\’\\ m
- Ny S’

.05V/Div, .1 us/Div, DC 1
ALT MAG-X10

The following table contains dc voltages for various points on the A8A1
assembly with no input signal applied.

NOTE

Voltages may vary depending on the adjustment of R13.

LOCATION MATCOW) T MIN (W)
ANODE CR5 3.1V 105V
CATHODE CR5 25v 10.2v
ANODE CRé ov v
CATHODE CR6 ov 1.2v
CATHODE CR8 1.4v 10.5V
ANODE CR9 2.0V 10.2v
CATHODE CR10 82V 8V
CATHODE CR12 8.0V 8.0V
CATHODE CRT1 8.0V 8.0V

www.valuetronics.com
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figure 8-BC-2
A8A1 1300 MHz FRONT END ASSEMBLY (SCHEMATIC DIAGRAM)

(See Page 8-127)
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OPTION_Q31 A8 1300 MHZ C CHANNEL (05328-60025) SERIES 2024
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REFERENCE HP PART
DESIGNATIONS NUMBERS
CR1,CR2,CR3,CR4 1910-0016
CRS5,CRE 1902-3059
CR7 1901-0040
CR8 1901-0535
CR9 1902-3024
Q1.02,03.Q4,05.
Q8.Q10.01% 1854-0215
Qe,Q7.Q8 1853-0036
w 1820-0328
u2 1820-0269
us 1820-0077
w4 1820-0068
s 1820-0616
uée 1820-0301
u7 1820-1052
us 1820-0493
ue 1820-1019
REFERENCE
DESIGNATIONS
a8
Al
ci-c9
CR1-CR9 ™
Fi-F2 |
Ji-44
L1-L3
at1-an
R1-R3

R4,RS Not Assigned
R6-R32

R33 Not Assigned
A34-R45
TP1-TP4

uUr-use

XU9

Figure 8-BC-3. A8 1300 MHz “C” Channel Assembly Schematic Diagram
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1. SYMPTOM:

FREQUENCY C OR RATIO C/A
MEASUREMENTS INCORRECT : CHECK POWER

5328A
GATING
?

SUPPLY VOLTAGES
£15+5 AND -5.2
ON A1 MOTHERBOARD

VOLTAGES
CORRECT

YES
PROCEDURE:

FREQ C PROBLEMS

ATTENUATION (C CHAN) CW

FUNCTION ... ... FREQC

SAMPLE RATE . .. ... MID-RANGE

CONNECT 100 MHz AT 25 mV INTO C INPUT REFER TO A2
ARM . ..... OFF TROUBLESHOOTING
OsC...... INT PROCEDURE

RATIO C/A PROBLEMS

ATTENUATION (C CHAN) CW

FUNCTION . .. ... RATIO C/A

RESOLUTION . .. ... 108, 1 HZ IS FUSE

SAMPLE RATE . .. ... MID-RANGE YES (F1) GOoOD NO
ARM . ..... OFF ?

0sC...... INT
CONNECT 100 MHz AT 25 mV INTO C INPUT.
CONNECT 5328A OSC OUTPUT TO INPUT A.

SUSPECT A8US
REFER TO OR Q6 FOR FREQ C
SYMPTOM 2 REPLACE F1 PROBLEM; A8Q7
FOR RATIO C/A

2. SYMPTOM:
CHECK POWER MANUALLY DOES GATE
GATE INOPERATIVE IN FREQ C SUPPLY VOLTAGES VOLTAGES YES TRIGGER B LIGHT YES
(NORMAL ARMING) £15+5 AND 5.2 COR?RECT CHANNEL WITH pont
ON A1 MOTHERBOARD N LEVEL CONTROL
PROCEDURE:
NO

FUNCTION ... ... FREQ C

ARM...... ol

SAMPLE RATE . .. ... cew

RESOLUTION . .. ... ] REFER TO A2

SEP/COMA .. .... SEP TROUBLESHOOT-

ING PROCEDURE
3. SYMPTOM:
CHECK POWER
ANNEL
LEAST SIGNIFICANT DIGIT SUPPLY VOLTAGES voLThGES ol (LSD? e, L
OF DISPLAY INOPERATIVE 215 +5 AND 5.2 OFF T0 FREG ©
ON A1 MOTHERBOARD

PROCEDURE:

FUNCTION . ... ... sTOP

REFER TO A2 YES SUSPECT
TROUBLESHOQOTING ABU1, U2,
PROCEDURE OR U4

PROBLEM ON
A1 MOTHERBOARD
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kves

ECT

{0

0 A2
IOOTING
WWRE

YES

YES

1S FUSE
(F1) GOOD
?

TO

M2 REPLACE F1

. MANUALLY

3ES YES TRIGGER B

cr CHANNEL WITH
LEVEL CONTROL

NO

‘0 A2

HOOT-

EDURE

CHANNEL C
DIGIT (LSD)
OFF

PROBLEM ON
A1 MOTHERBOARD

GATE 25 MHz
TIME = 4 SEC YES AT U9(5) YES
? ?
NO
. PROBLEM ON
susPECT ABA1 BOARD vt
ABUS REFER TO us
FIGURE 6
SUSPECT
A8U3
SUSPECT A8US
OR Q6 FOR FREQ C
PROBLEM; ABQ7
FOR RATIO C/A
SET 53288
FUNCTION ... . FREQ C
. 53288 RESOLUTION . . .. 10¢
DOES GATE ISPLAY MANUALLY
LIGHT YES S 003000 NO TRIGGER B
10.000000
FLASH MHz CHANNEL WITH
? LEVEL CONTROL
YES
SUSPECT SUSPECT YES
ABUS ABUS
NO
SUSPECT il;gﬁ;EOCg
ABU3

SET 5328A CHANNEL
FUNCTION C (LSD) DIGIT
TO FREQ C 09“
SUSPECT SUSPECT
ABU1, U2, ABU2, U4B,
OR U4 OR UIC
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CHANNEL

C DIGIT ALWAYS

=0
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U9(8)
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SUSPECT
ABUS, UB,
OR U2

SUSF
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REFER
SYMPT!
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AT US(5)
?

PROBLEM ON
A8A1 BOARD
REFER TO
FIGURE 6

53288
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0.000000

MHz
?
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CHANNEL
- DIGIT ALWAYS
=0
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ABCR8 OR
us

4 SEC
GATE PULSES
AT ABU9(7)

LSD
DATA CORRECT
?

GATED

2.5 MHz SIGNAL

AT ABUS(2)
?
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SUSPECT
ABQ11

SET 53288
FUNCTION .. .. FREQ C
RESOLUTION . ... 10
MANUALLY
TRIGGER B
CHANNEL WITH
LEVEL CONTROL

NO

SUSPECT
A8Q6 OR
F1
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YES

SUSPECT
ABUS, Ub,
OR U2

SUSPECT
A8Q9 OR Q10

SUSPECT
ABUZ, UG,
U7, Q3 Q4 OR U

SUSPECT
ABU9

REFER TO
SYMPTOM
1 ABOVE

SUSPECT
A8Q5

Figure 8-BC-4.

“C” Channel Assembly Troubleshooting
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Figure 8-BC-4
“C” CHANNEL ASSEMBLY TROUBLESHOOTING FLOWCHART

(See Page 8-131)
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' 8-C-1. HEWLETT-PACKARD INTERFACE BUS (HP-1B) SECTION

The HP-IB Assembly provides for control of the Model 5328B via the HP-1B. Plugging into the main
instrument bus through a ribbon cable, the internally-mounted HP-I18 board controls:

¢ FUNCTION
e TIME BASE
e cycle rate

e arming

¢ virtually all of the Model 5328B’s controls, except for the DVM and the Programmable Input
Module front-panel controls.

A special programming system in the HP-1B board allows any future module to be programmed
through the present HP-IB system.

8-C-2. Principles of Operation

Operation of the Hewlett-Packard Interface Bus (HP-1B) is described in the following paragraphs.

8-C-3. STATE COUNTERS

O Refer to the schematic diagram, Figure 8-C-2, as you read the material below.

The state of the ASM (Arithmetic State Machine) ROM (Read-Only Memory) is determined by
State Counters A15U14 and A15U23, which form an eight-bit presettable binary counter.

When A15U25(1) is “low”’, the counters will always increment. When A15U25(1) is “high”’, the
_ counters will “preset” (“jump” to another state in the program), if the output of A15U30C is

“high”. The preset address is supplied to the State Counter’s input from the ROM.

The output of AT15U30C is determined by the “not” bit from the ROM (through A15U21E) and the

output of the Qualifier Flip-flop (A15U11A). The preprogrammed state of the “not” bit

determines whether a “high” or “low” output of the Qualifier Flip-flop will resuitin a jump in the

program. (This is shown in the ASM Operational Flowchart, by the of the letter “N’’ in a “decision

diamond” symbol.) The preset (jump) is synchronous, and occurs only when:

. ,7\15U14(9) and A15U23(9) are “low” and:

e there is a rising edge at A15U14(2) and A15U23(2).

Flip-flop A15U31A synchronizes the resetting of the State Counters to occur at the proper time.

8-C-4. ARITHMETIC STATE MACHINE (ASM) OSCILLATOR
Refer to the ASM Oscillator Timing Diagram, Figure 8-C-1, as you read the material below.
' The ASM oscillator circuit provides three separate phases of clock outputs.

Schmitt trigger A15U18A is the fundamental oscillator element, using hysteresis to develop
oscillation.

8-133
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The output of A15U18A (through A15U13) strobes storage latches A15U11A and A15U118,
A15U15, A15U19, A15U24, A15U26, A15U28, A15U33, A15U31B and A15U34.

The output of A15U18A is also sent through a delay circuit (consisting of resistor A15R14 and

capacitor A15C4) into A15U18B to provide another phase of the clock output that determines the
state of the ASM.

In addition, the output of A15U18A is sent through A15U30A to provide a third clock phase which
is applied to A15U31A. The output of A15U31A resets the 8-bit State Counter synchronously at
power-up or when the IFC signal occurs. (Synchronous reset prevents loading the storage latches
with erroneous data.) The IFC signal also resets A15U26 (ASM storage).

The power-up reset circuit consisting of A15U18C and A15U18D clears all storage elements.
8-C-5. BUS INTERFACE

The bus interface circuit consists of bus line termination resistors, data output drivers, and data
input buffers.

Resistors A15R29 and A15R30 form the line termination networks. Integrated circuit A15U4
buffers the bus line inputs.

Integrated circuits A15U5, A15U10, and A15U16 are high-current drivers that drive the bus line
output.

The “ATN” signal is sent through A15U9A and A15U29D to ensure that the gates connected to bus
lines “DIO1” through “DIO7” and “DAV” do not output when “ATN” goes “true”.

The DAOssignal from A15U24(9) arms the DAC si‘gnal through A15U17B to ensure that DAC goes
“false” within a few gate delays after “ATN” goes “true”. (In some cases, the DAC response from

the ROM may be too slow.) After “ATN” is “true”, “DAQO” is set to a “0” to allow normal
operation of the DAC line.

8-C-6. END OF MEASUREMENT

When a measurement has been completed, flip-flop A15U11B is set. This flip-flop is clocked by
the closing edge of the “LMG” signal.

Diode A15CR2 and transistor A15Q3 keep A15U11B from going to its “1” state when “LRES” is

“low” or “HRD” is “high”. (During these times, the counter is being reset, and the noise which
appears on the “LMG” line, could trigger A15U11B).

8-C-7. QUALIFIER MULTIPLEXERS
Five 8-to-1 multiplexers are connected to allow 36 lines to be multiplexed into one line.
ASM ROM A15U22 controls:

e multiplexers A15U3, A15U6, A15U8, and A15U32, to select individual line qualifiers and:

e multiplexer A15U12, to select one of these multiplexers.
Additionally, A15U12 checks the output of the Auxiliary State Counter, A15U7. This counteris

a four-bit binary counter that allows the same sequence of states to be repeated up to 16 times.
In the output algorithm, each state represents an output character.

8-134
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“ Qualifier flip-flop A15U11A eliminates erroneous results by ensuring that the Counters A15U14
and A15U23 are not clocked when a qualifier is changing states. This would cause a partial preset
and partial increment of the State Counters.
8-C-8. ADDRESSING
Address Comparator A15U2 monitors the Data Input/Output (DI1O) lines “2” through “5” and the
address switch ($1) settings.
When the number on the “DIO” lines is the same as that set into switch §1, A15U2 sends the
qualifier “ADDR” to multiplexer A15U8. The address switch’s “TALK ALWAYS” section provides a
way of setting A15U6 so the interface is always addressed to talk.
8-C-9. DATA OUTPUT
The Data Output circuit outputs characters on the bus data lines.
Storage circuit A15U24 transfers outputs from the ROM to DIO lines “5” through “7”.
Integrated Circuit A15U15 selects data from either the ROM or the Model 5328B’s data bus and
transfers it to DIO1-DIO4. The state of the “not” bit from ROM A15U22(13) through A15U21E
determines the selection made by A15U15.
A displayed digit is selected from the Model 5328B, any other character (decimal point, “E”,
carriage return, exponent, line feed, etc.) is selected from the ROM.
‘ 8-C-10. ASM STORAGE
The internal memory for the ASM is in the ASM Stbrage circuits (A15U19, A15U26, and A15U31B),
which can set or clear 17 information bits.
One-shot A15U1, which is part of this section, outputs a 1 ms pulse (“LRST”) to ensure reliable
operation of the state control circuit A1U4 on the Motherboard.
Diode A15CR3 ensures that “LINH” is “low” to inhibit the counter during the time that “LRST" is
ll|°w”.
NEXT STATE OF ASM
*U18(6) | I
| STROBE STORAGE LATCHES
, u18(3)
RESET BINARY COUNTERS U14, U23
u30(3)
Figure 8-C-1. HP-IB Interface ASM Oscillator Timing Diagram
8-135
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8-C-11. STROBE ENABLE DECODER

Decoder A15U13 is a 4-to-10-line decoder that strobes the various storage latches.
Pins 1”7, “14”, and “15” are used to select the device to be strobed.

Pin “2” is an “enable” which determines the width of the strobe pulse.

The decoder (A15U13) is disabled when the output of A15U25C goes “high”, indicating that the
ASM is in its “decision state” mode.

8-C-12. REMOTE PROGRAM STORAGE
Storage circuits A15U28, A15U33, and A15U34 program instrument functions.

Integrated circuit A15U28 stores Time Base codes in three-bit bytes.

~

Integrated Circuit A15U34 stores Function codes in four-bit bytes.

Integrated circuit A15U33 stores eight bits of information, one bit at a time. The Sample Rate,
Arming, Storage Off, and Decade Reset can be programmed by A15U33. In addition, A15U33(4, 5,
and 6) control the manner in which measurements are made and output to the bus. The inputs to
the remote program storage circuit are Module Data “A”, “B”, “C”, and “D” lines from the DIO
lines —“17, “2”, “3”, and “4”, respectively. '

8-C-13. Troubleshooting The HP-IB Board A15

The HP-IB board in the 5328B is a complex board with a large number of ICs and control lines. A
troubleshooting kit has been set up for this board that uses the 55005A Logic Troubleshooting
System. Signatures of a correctly operating HP-1B board have been characterized and provided
along with a program thatguides the user, pin by pin through the board. The kit also contains the 2
test cards described earlier in the Main Counter Troubleshooting. When ordering the kit use Part
Number 05328-60131,

This kit is used in conjunction with a controller such as the HP 85 and the 50058 Signature
Multimeter.
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Signals from A15)1 through Cable to A1)1 (Motherboard)

-—
CSCWOWRXNIMNU &HWN =

NN NNDNMNNNNN = e wm e ol oad cd o ad e
ONAOAUVAHEWN=ODLDOENNUV &L WN=

LDDIS — BUS (39)

LDP — BUS (41)

LOVFL — BUS (28)

FC — BUS (36) — XA16(5)

FD — BUS (36) — XA16(5)
HRD — BUS (33)

LRES — BUS (32)

LTR = BUS (31) — XA4A(12)
LINH — BUS (30)

TBSB — BUS (35) — XA16(24)
TBSA — BUS (35) — XA16(23)
FB — BUS (37) — XA16(7)
LARM — XA4B(1)

TBSC — BUS (34) — XA16(22)
FA — BUS (37) — XA16(6)
LMG — XA4(A17) — BUS (38)
LEXT — BUS (38)

LANN — BUS (41)

SRT — A1(U4) — XA16(24)
HDS — XA4A(4) — BUS (14)
+15V

DC — XA4(B15) — BUS (42)
DD — XA4(B16) — BUS (42)
+5V

DA — XA4(B17) — BUS (43)
DB — XA4(B18) — BUS (43)
GND

-5V
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Figure 8-C-2
A15 HP-1B INTERFACE ASSEMBLY (SCHEMATIC DIAGRAM)
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Model 53288
Service

" 8-D-1. POWER SUPPLY (A2)

The Model 5328B’s Power Supply, shown in Figure 8-D-2, has five output voltages (all are dc): +5V,
-5.2V, +15V, =15V, and +3.5V.

The +5V and -5.2V circuits are essentially the same, as are the +15V and -15V sections; therefore,
only the supplies for the positive voltages will be described below.

8-D-2. Principles of Operation
8-D-3. GENERAL

The Power Supply provides regulated dc voltages for the Model 5328B’s other operating sections.
It has enough capacity to operate any combination of the Model 5328B’s options.

The main ON/OFF switch operates only the central power supply regulator; the main ac poweris
not controlled by this switch, and is always “on” as long as the Model 5328B is connected to an
operating ac power line. Unregulated dc is constantly fed to the (optional) oven oscillator (if
installed), eliminating the need for time base warm-up. The cooling fan gets its power from the ac
power line via a triac, which is controlled by an optical isolator when the Model 5328B is turned
off.

8-D-4. +5V SUPPLY

The +5V supply is a switching regulator that is more efficient than a linear regulator having the

. same output.

‘ When the “+5V”’ output voltage is below its nominal level, comparator UT’s “+” input becomes
§ more positive than its “~”” input; this makes U1’s output go positive, which turns on transistor Q5,
' which, in turn, turns on Q3 and Q1. The voltage at Q1’s collector now goes “high” (more than
i +17V) and current starts to build up through L1, charging the output capacitor and increasing the
1 output voltage. At the same time, positive feedback is provided via resistor R11 to maintain the
condition until the output goes slightly above +5V. When the voltage reaches this point, the
comparator’s output voltage starts to fall, turning off transistors Q5, Q3, and Q1, causing the
; voltage at Q71’s collector to fall. This provides positive feedback via resistor R11 to reinforce the
‘ charge. As a result, transistors Q5, Q3, and Q1 are turned off “hard”, and the voltage at the
i collector of Q1 goes negative, except for diode CR3, which clamps the voltage to ground. During
! this part of the cycle, current flows through diode CR3 and coil L1, allowing the energy which has
been stored in the field of L1to go into the load. This goes on until the output voltage again goes
; “low” enough to overcome the offset at the input of Comparator U1 and turn transistor Q1 on
i again.

8-D-5. +15V SUPPLY

The +15V Supply is a linear regulator, using transistor Q7 as the pass transistor. Transistor Q9
provides level-shifting and current gain, while U3 is used as a Comparator and Gain Block.

' 8-D-6. +3.5V SUPPLY
The +3.5V Supply is a linear regulator with the Operational Amplifier section of U5 being used asa

Comparator and Gain Block. Resistor R32 provides overcurrent limiting to protect against short
circuits.

. 8-D-7. Troubleshooting

Figures 8-D-1 and 8-D-2 are provided to aid in troubleshooting the A2 Power Supply Board.
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Model 53288
Service

110V/120V/220V/240V AC SUPPLY WIRES ARE EXPOSED WHEN
EITHER THE TOP OR BOTTOM COVER 1S REMOVED. USE
EXTREME CAUTION DURING TROUBLESHOOTING, ADJUST-
MENT, OR REPAIR. TO REDUCE THE CHANCE OF PERSONAL
INJURY OR DAMAGE TO EQUIPMENT, DISCONNECT THE
MODEL 53288 FROM ITS OPERATING AC POWER LINE BEFORE
YOU REMOVE OR REPLACE ITS COVERS OR ANY OF ITS
INTERNAL ASSEMBLIES OR COMPONENTS.

A16S1 us8 U5A, Q11

-

+
L ! +5V REFERENCE th\?é%?

I X SOURCE REGULATOR
| R
POWER
SWITCH

+3.5v OUT
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P/O Figure 8-D-2. A2 Power Supply Assembly Troubleshooting
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A2 POWER SUPPLY ASSEMBLY (05328-60034) SERIES 2,‘52’/—-

ot 7 nefie @ gL,
-FI BLK 1 i
YAV
o o ORN
EARTH .
UINE NEUTRAL j——-ﬁ BLK/YEL
q b BLK/GRN

b1}
:j-—{::]‘ .
T 9 BLK/R

{SEE NOTE 4)

S1 _POSITIONS (SCHEMATIC)
oov 220v 120v 240V

HE I au

P TR

S1 POSITIONS (REAR PANEL LABEL)

— TO POWER SWITCH SI — 5V REFERENCE —

ON A1S DISPLAY BOARD
foov 120v THRU Al MOTHER BOARD SOURCE

220v L_ — >_| 240y : 2
L]

e

R8 c4

7 é;o 680 0.1y
NOTES o7 ..——/T( SEE NOTE 6)
| 3U

1. REFERENCE DESIGNATIONS WITHIN THIS | 3)
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY NUMBER TO ABBREVIATION FOR
COMPLETE OESCRIPTION.

2. UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS3

CAPACITANCE IN FARADS;

INDUCTANCE IN HENRIES 1

3. ASTERISK (%) INDICATES SELECTED ‘gll?s

COMPONENTS, AVERAGE VALUE SHOWN
4. SWITCH SHOWN IN 120V POSITION
5. OPTOISOLATOR U6 CONTROLS TRIAC Qi2

< TO TURN ON/OFF 81. CATHODE IDENTIFIED
8Y PAINT DOT. 1 @

6. ADDED AS NEEDED: NOT IN ALL INSTRUMENTS AP
WARNING

100/120/220/240 VAC SUPPLY WIRES ARE EXPOSED WHEN EITHER TOP L Sgoou

OR BOTTOM COVER IS REMOVED. USE EXTREME CAUTION DURING TROUHLE- 0$

SHOOTING, ADJUSTMENT, OR REPAIR. AVOID DAMAGE TO INSTRUMENT BY

REMOVING POWER BEFORE REMOVING OR REPLACING COVERS, ASSEMBLIES,

OR COMPONENTS. 1

www.valuetronics.com




A2 POWER SUPPLY ASSEMBLY (05328-60034) SERIES 2450
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Model 53288
. : Service

NOT ASSIGNED
CRS5, CR6

A2 ACTIVE ELEMENTS

REFERENCE PART
DESIGNATIONS NUMBERS
CRI, CR2 1802-0774
CR3, CR4 19011086
CRS, CR6 NOT ASSIGNED
CR7, CR8 1902-0522
CR9, CRIO 1901- 0040
CRII, CRI2 1902-0632
CRI3 1901-0638
i, a7 1853-0363
a2, @8, ati 1854-0635
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Figure 8-D-2. A2 Power Supply Assembly Schematic
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