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MANUAL CHANGE INFORMATION
MODEL 451

At EIP we continually strive to keep up with the latest electronic developments by adding
circuit and component improvements to our mstruments as soon as they are developed
and tested,

Sometimes, due to printing and shapmeﬂt requirements, we cannot get these changes im-
mediately into printed manuals. As a result, your instrument may contain some or all of
_ the changes listed below.

PAGE NUMBER:

03. A0S Prescaler {5500079), Changs R33 ta.7.5K, 1/4 W,
_ Change R34 to 10K, 1/4 W, )
-5, Ai11 BCD Output/Remote Prog., Signal from Pt pin 15 to RG should be inhibit,
‘ 3-1. " Paragraph 3-8, line 4, should read 925 MHz - 18 GHz, or Band A {Option P2} for frequeacias™.
N Paragraph 3-15, last ling should read “produce 1.5V at the INPUT INHIBIT thus enabling the 4517,
87, A1 Basic Counter, Changs FAN part number to 5000151,

87.  A104 Ccntmi {2020074), Change C% to Mica, 200 pF, part number 2250500,
' ) Add CR18, General Purpose diode, part number 2704154,
S Delete R20,
. 88, | A107 Power Supply {2020077), Change Ct 1o part number 2200016,

Change C5 to part number 2200018,
~A106 High Frequency {2020081), Change R47 to parf number 4130599,
29 A107 Power Supply (2020077) Ch.ange R20 to part number 4730999,
89 A108 Prescaler {Z020079) Change B33 to 4130752,
Change 834 to 40710103,
9-5., A100, (5500070} Rear panel MIN PRY switch should be labeted 0 {riot ONJ and 50 Hz {not OFF). The bius
) and green wires from 41 should be transposed so- the grean wire goes to 0,
949, A103 Count Chain schematic (5500083-A) U186, U17, and U138 - change pin 14 to pin 1.
913,  A104 Contro! {8500074-D}, Change CG to 200 ;;F o
Replace R20 with CR14 {anode side to ground),
€2 should be 6.3 V.
9-1 5. A105 Gate Generator, Signal from P1M to U14C pin 2 shouldd be clock inhibit..
819,  A107 Power Supply {8500077), Change C1 value-to 9500 uF I5V, s
' Change C5 value to 44,000 uF .15V,
. . Change _RZO to 5.6K, 2%.
8-33.  A203 Converter Sequenger schematic - delete line between (J7 pin 3 and U3 pin 2,
' ' -add fine between US pin 2 and U4 pin 1.
-change O3, aow shown as NPN, should ba PNP,
change C4 to .005 value,
4-1.  Paragraph 4-4, linz 8 shoutd read ** 100us {or 1 ms).”

8-12, - A204 IF Processor {2020094} - Note the following part number changes.

C25is 2150003 - .. RATis 4130151

€33 152150003 " R43 is 4130431 , _
. R32is4130431 - R44§s413022% . . _ . . _ ... . e
R34 is 4130271  R76is 4130471

R35 is 4130221 :
. . ... OVER
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9-35.

1-2,

&5,
7-1.
- 32

s,
815,
817,
829,

AZ204 IF Processor {5500094) - Change ths revision lettar to J and make the following changes to your .
schematic diagram, . i

€25 15 now .01uF R41 Is now 150 ohm, 2%
I B

35 fz rom Bint R43 s now 270 ohm, 2% ! -

: £44 1s now 220 ohm, 2%
is now 430 ohm, 2% 2
R33 s now 430 ah’ 5% R7SIsnow 470 ohm, 2% |

R35 is now 220 chm, 2%_

Table 1-1. Specifications, General, Gzte error fmax} should read '_'__“]_QQ_!E”{‘ for Band A and "+ 40 KMz for Band B,
. PwW- .03

Paragraph B-21, item b., {3} should read "Adjust ATOBREA per paragfaph 821a (2).”

Paragraph 7-10, €, {5}, tast sentence should read “For 100 ns wide pulses, error should be less than 1,42 MHz,
Paragraph 7-10, D {5, tast sentence should read “For 100 ns wide pulses, error should be [ess than § 42 MHz,
Paragraph 7-11, C, add the following senterce, “Gate srror should be less than 570 kHz,

T

A100 Counter interconnact {5500070) - Delete Gate Mod switeh that was connected to J1 pin 1 and 2 on the rear panel,
. Delete modulation trace that runs from 41 pin 1 to High F requency XA108 pin 15

A105 Ga;e Genesator, Jt should read BAND B THﬂ‘:bHOLD and J2 should read BAND A THR::SHOLD
A106 High Frequency, R47 should be 18 ohm nom,, 2%, 8.A.T,

A202 Y1G Control, Add US Inverter Gate ,p!n 11 {Ini/1 O(out} from P1 pin 7, 40 kHz Clock signal to
Ud pin 1

ERRDH DAC ENABLE 2t UB pin 2 should be ERROR DAC FNABLE
ERROH DAC STE STEF’ ar UB pin 11 should be ERROR pDAC STEP,.
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CERTIFICATION

EIP Microwave certifies that this instrument was throroughly inspected and
tested, and found to be in conformance with the specifications noted herein

at time of shipment from factory.

WARRANTY

EIP Microwave warrants this counter to be free from defects in material and
workmanship for one year from the date of delivery. Damage due to accident,
abuse, or improper signal level, is not covered by the warranty. Removal,
defacement, or alteration, of any serial or inspection label, marking, or seal,
may void the warranty . EIP Microwave will repair or replace at its option,

any components of this counter which prove to be defective during the warranty
period, provided the entire counter is returned PREPAID to EIP or its authorized
service facility. In-warranty counters will be returned freight prepaid; out-of-
warranty units will be returned freight COLLECT . No other warranty other than

the above warranty is expressed or implied.

ASSISTANCE

For assistance, contact the EIP representative in your area, or EIP Microwave.

iii
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SECTION 1
GENERAL INFORMATION & SPECIFICATIONS

1-1. DESCRIPTION

1-2. The EIP Model 451 Microwave Pulse Counter auto-
matically and directly measures the freguency of pulse
modulated microwave signals between 300 MHz ~ 18 GHz.
Pulse widths can be as narrow as 100 nanoseconds, with

no minimum or maximum puise repetition freguency limits.

1-3. The 451 also measures the freguency of CW micro-
wave signals, and carrier signals with FM medulation up
to 40 MHz peak-to-peak deviation at 10 MHz modulaticn
rates. No manual switching is required to measure CW or
pulsed frequencies — the counter will automatically mea-
sure either type of signal. Sensitivity is -10 dBm to 10
GHz; -5 dBm fo 18 GHz. A built-in limiter provides over-
load protection of up to 1 watt peak from 925MHz - 18 GHz.

1-4. All front panel contrels except SAMPLE RATE are
externaily programmable. One input to the counter {Band
B) accepts signals over the rangse of 925 MHz - 18 GHz.
Option P2 provides a second input (Band A) to cover the
range cf 360 MHz - 850 MHz,

1-5. The display on the 451 Counter provides a direct
readout of the measured {reqguency over the entire oper-
ating range of the counter with 10 kHz resolution. The
counter also includes automatic suppression of leading
zeros, except during a no signal input condition.

www.valuetronics.com

1-8. The frequency readout of the 451 is displayed in a
fixed position format that is conveniently sectionalized in
GHz and MHz. Gate times are 100 us and 1 ms.

i-7. For applications where iess resolution is required,
pushbutton display blanking (RESOLUTION) is provided
to simplify the readout.

1-8. To assure frouble-free performance, the 451 Pulse
Gounter is completely solid-state, For ease of repair and
maintenance, the major portion of the counter circuitry is
contained on plug-in printed circuit hoards or in easily
removed modules. Special test points allow monitoring of
critical circuit functions,

1-9. INSTRUMENT IDENTIFICATION

1-10. The 451 Pulse Counter is identified by two number
sets: the Model and Configuration Control Number {e.g:
451-CCN1001}, and a specific Serial Number {e.g: 12345).
Both sets of numbers should be mentioned in any corre-
spondence or parts orders relating to the counter,

1-11. SPECIFICATIONS

1-12. Model 451 Microwave Puise Counter specifications
are given in Table 1-1,

1-1




Frequency Range:
Band A:
Band B:

300 Mz o 950 Mz
925 MHz 10 18 GHz

{Option P2)

Puise width:

Pulse Characteristics:

Pulse repetition freq.:i Minimum-80 Hz normal, 0 Mz rear panel

100 nsec min. {measured at 3 dB points)

selected, Maximum - No timit

@ansitivity:
Band A (Opt. P2}
Band B:

300 to 950 MHz =10 ¢Bm peak
925 MHz w0 10 GHz ~-10 dBm peak
10 GHz to 18 GHz -5 dBm peak

FM Toierance

Band B {minimum}:

CW: 40 MHz p-p deviation for mod. rates DC-
10 MHz. PULSE {w/o Input Inhibit): 20 MHz
max. freq. shift across pulse. FREQUENCY

PROFILE {using input Inhibit): 20 MHz max.
freq. shift during input inhibit pulse.

Maximum input

Accuracy: Levei (peak}: Operating Burnout Level
CW or pulses Band A: 300 to
> 100 usec: Time base accuracy £ 1 count 950 MHz
Pulse < 100 usec: Time base accuracy & averaging error & {Opt.P2) +10 dBm +27 dBm
Gate error Band B: 925 MHz
Averaging error . 10 18 GHz +10 dBm +30 dBm
{kHz rms): Band A Band B
200 100 Band A (Opt. P2) Band B
100 us Gate: — tnput Impedance: 50 £ nom. 50 £1 nom.
A PW-,03 A PW-03 Connector: BNC Type N precision
1 ms Gate: .60 3¢ M:a;su:;azgegz‘s?faed
A P03 PW-.03 anc B Lnly i
Acquisition Time:
Gate error (max.): + 40 kHz PRF 2100 Hz: 100 msec + 50 rmsec/GHz
PW .03 PRF <100 Ha: 100 msec +£ESECIGHZ
e & PW = pulse width in jis. Reading Time Band A Band B
|m‘e ase: Stargard OUption P1 Band B {sec): 400 100
Oscillator Type: Room Temperature | Temperature Com- 100 us Gate: (PWHPRE) (PY) PRES
Crystai pensated Crystai
{TCXO)} 4000 1000
Crystal frequency: 10 MHz 1 ms Gate: {PWHPRF) {PWHPRF}
iy PW = pulse width {usec}
Stability: ! P
Aging rate: < ax 10'7i /mon, PRF = pulse repetition freguency {Hz}
Temperature: Display: 7 digit LED with fixed decimal point.
{0-50 C} <|3x10-5} <i{2x10-8} Leading zero suppression.
Line voltage: T10% change produces Resolution: 10 kHz, 100 kHz, 1 MHz
fraquency shift <|1 x 1077 |
Warm up time: None required Power: 100/120/220/240 VAC £10%, 56-60 Hz,
\ / \ 100 watts nominal,
Operating Tem- o
perature! CtoBO C
Weight: Net 30 ibs. Shipping 35 Ibs.
Dimensions: 3.5' high and 16.75" wide and 19" deep
Accessories Furnished: | 8 foot power cord and instruction manual
Accessories Available: Model 400 Delay Generator.
Carrying Case. P/N 5700001
\ Rack Mtg. Kit. P/N 20100608 /
TABLE 1-1. SPECIFICATIONS - 451 MICROWAVE PULSE COUNTER

i-2
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Controls:
Sample Rate/Hoid:

Test- 200 Miz:
Display Test:
Resolutien:

T ms Gate:

Band Select {A or B):

Varies disptay reading time from 0.1 sec/

reading to 10 sec/reading. "'Hold™ displays

last reading.

Disptays 200 MHz internal test frequency.

Tests all LED numeral segments,

{3 MHz, 100 kHz, 10 kiHz): Sets display
rasolution,

Selects 1 ms gate.

Switch selects either Band A (Opt. P2) or
Band B input.

Auta Mode:

Manual Mede:

Auto/Manual (Band B):

Band B searches upward for input signal be-
ginning 100 MKz above preset number.

Inhibits search. Signal must lie between
100 MHz and 325 M-z above presst
number.

Thurmbwheel Switch

Controls:
Power input:

Storage {On/Off):

Min. PRF = (50 Hz/

Power module containing AC connector,
fuse, and voltage control for 100, 120,
220, or 240 VAC.

Normally on. In off position, display up-
dates continuously during measurement
cycle.

Gate Qutput:

Signal Threshoid
Ouiput:

inhibit Input:

Reduce Signai

(Band 8):

Auto Mode: Sets start point of fraquency sweep (100
MHz zbove preset number.)

Manual Mode: Sets operating frequency range (100 MHz
to 325 MHz above preset number.}

Indicators:

Level: Indicates sufficient input fevel,

tock: Indicates signal acquired.

Gate: indicates measuremeant in process.

Remote: Indicates Remote Programming {Option P4

or P5} active.

.

{Band B}: Indicates excess signal level.
Connectors:
Band A input: Type BNC female - 300 to 950 MHz
{Option P2)
Band B input: Type N precision female - 925 MHz to

18 GHz /

TABLE 11

{Continued) .
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0): Normaily in 50 Hz position. In G position,
ailows measurements of very low PRF
signal.

Connectors:
10 MHz reference
cutput: 1 V peak-to-peak min. into 50 §2

-0.5v min. into 50 §2 corresponding to
counter gate,

-0.5v min. into 50 §) corresponding to
signal exceeding threshoid.

ECL high {~0.9v} inhibits. ECL low (- 1.7V}
enables. From 50 £2 source, 0 volts will
inhibit, - 1v will enable.

input impedance: 50 {210 -2 volts, /

Model 451

Microwave Pulse Counter

P1:

TCXO - temperature compensated crystal
oscillator

P2

Band A; 300 - 950 MHz

P3:

Rear panel inputs: Band A and B

P4:

BCD output/remote programming

HAemote programming: provides rear
panel programiming of af front panel
controls except SAMPLE RATE.
Requires ground contact ciosure; one
control line per function (T2L and DTL.
compatible).

Digital output: 7 data digits in parallel
form. 1-2-4-8""1" state positive,

P&

GPIB: System interface per |EEE STD

488-1976. /

SPECIFICATIONS - 451 MICROWAVE PULSE COUNTER
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SECTION 2
INSTALLATION

2-1. UNPACKING

Z-2. The EIP Model 451 Microwave Pulse Counter arrives
ready for operation. Carefully Inspect the shipping carton
before opening for any evidence of visible or concealed
damage. If any seems appareni, ask that the shipper’s
agent be present when the counter is unpacked,

2-3. Remove the packing carton and supports, being

careful not to scar or damage the counter. Make a com-

plete visual inspection of the counter, checking for any
damage or missing components. Check that all switches
and controls operate mechanically. Report any damage
to EIP immediately.

2-4. INSTALLATION

2-8. There are no special installation instructions for
the 451 Pulse Counter. The unit is a self-contained bench
or rack mounied instrument, which only requires connec-
tion to a standard, single-phase, 106/12¢ or 220/240 vols,
50-60 Hz power line for operation. CAUTION: Check cur-
rent rating of counter fuse and voltage range PC hoard in
power module {on rear panel of counter) before applying
power to the counter. Module PC board should show the
correct nominal line voltage when installed in the module.

2-6, INCOMING OPERATIONAL CHECK

2-7. The following procedure outlines an operaticnal
check of the counter which may be conducted without
special tocls, signal generators, or test equipment. The
internal Time Base Clock is used as the input signal to
the Direct Counter, therefore it cannot check the opera-
ticn of the Band A Prescaler or the Band B Converter.

. Turn counter POWER switch off. Check fuse rat-
ing and card in power module (see paragraph 2-5}.

www.valuetronics.com

E. Connect counter power cord to the voltage source
specified in paragraph 2-5. The ground terminal on
the power cord plug should connect to a reliable earth
ground.

c. Press POWER switch {on front panel} to turn
counter on. The counter display should light, and the
internal cooling fan should operate.

d. Partially depress either of the two RESOLUTION
switches and release it, so neither switch remaing in
the depressed position. All digits in the display should
indicate "0" (zero}.

e. Depress the front panel 200 MHz TEST switch. The
display should indicate "200.60" (200 MHz). Note that

the two leading zeros are blanked {not lif).

f. Blank the 10 kHz digit by pressing the right hand
RESOLUTION switch.

g. Depress the 200 MHz TEST button again. The dis-
play should indicate "260.0".

h. Test both RESOLUTION switches. Note that the dig-
it immediately above the switch, and any digit to the
right wiil be blanked.

1. Unblank all display digits (see "d" above).

i. With no input signal, the entire display should show
&ll zeros in both positions of the BAND switch,

k. Depress the DPISPLAY TEST switch. All display dig-
its should show "8" (all segments of each digit lighted).

1. This completes the counter sperational check.

2-1




SECTION 3
OPERATION

WARNING

PO NOT APPLY A SIGNAL EXCEEDING
THE MAXIMUM INPUT SPECIFICATION
TO ANY INPUT. EXTENSIVE DAMACGE
NOT COVERED BY THE WARRANTY
WILL OCCUR, EVEN IF THE COUNTER
IS TURNED OFF, OR APPEARS TO BE
INOPERATIVE.

3-1. INTRODUCTION

3-2. The Model 451 Microwave Pulse Counter has three
principle modes of operstion: automatic, manual, and ex-
ternally enabled. This section will describe each of thase
modas, and will provide information on timing considera-
tions and instrument accuracy.

3-3. CONTROLS, INDICATORS AND CONNECTORS

3-4. Front panel controls, indigators and connectors are
shown in Flgure 3-1 and described in Table 3-1. Rear
panel controls and connectors are shown in Figure 3-2
and described in Table 3-2.

3-5. NUMERICAL DISPLAY BRIGHTNESS ADJUSTMENT

3-6. Apparent brighiness of the light-emitting-diode
(LED) numerical display may be varied by adjustment of
potentiometer A162R35. {(R35 is located near the top front
of PC Board A102, and is accessible by removing the top
cover of the counter.y Adjust R35 clockwise to increase
display brightness, or counter-clockwise to decrease the
brightness.

3-7. OPERATION IN THE AUTOMATIC MODE

3-8. In this operational mode, sither CW or pulse signals
can be measured. Connect the input frequency to the ap-
propriate inpat connector: Band B for frequencies between
925 MHz - 18 GHz, or Band A (Option PL) for frequencies
between 300 MHz - $50 MHz. If the input signal level is
sufficient for counting, the LEVEL indicator will light. If
the proper band and input have been selected, the LOCK
indicator wiil light. In Band B, if the input signal level is
too high, the REDUCE SIGNAL indicator will light. Meas-
urements will be made at a raie determined by the SAM-
PLE RATE centrol.

3-%. In Band B, acquisition speed may be improved by
presetting the start frequency via the thumbwhsel switch.
The minimum frequency which can be acquired will then
be 160 MHz above the switch setting.

www.valuetronics.com

CAUTION: An erroneous reaqding may result if an applied
signol is less than 100 MHz above the switch setting.

3-10. OPERATION IN THE MANUAL MODE

3-11. Manual mode operation applies to Band B only,
and is achieved by setiing the MANUAL SELECT/AUTO
SWEEP switch to the MANUAL SELECT position, and ths
thumbwheel switch to the proper frequency. In this mode,
the cperating frequency range is from 100 MHz to 325 MHz
above the switch setting. Since no sweep is required, the
acquisition time in this mode is virtually eliminated.

CAUTION: Application of signals which lie between 100 -
325 MHz below the switch setting may result in erronecus
readings.

3-12. EXTERNALLY ENABLED OPERATION

3-13. The use of the rear pane! INPUT INHIBIT makes
possible a class of measurements known as dynamic
frequency megsurements - measurements made at a
speciiied point in time on a signal whose frequency is
some repetitive function of time. When a high level is
appliied, the 451 is inhibited from making a measurement.
Thus a signal at the INPUT INHIBIT can be used as an en—
able signal to make a measurement at a desired time. The
width of the enable signal determines the duration of the
measurement ~ typically 40 nanoseconds less than the ap-
plied pulse.

3-14. INPUT INHIBIT REQUIREMENTS

3-15. The INPUT INHIBIT on the 451 is designed tc be
compatible with either a 50 ohm impedance pulse genera-
tor, or emitter-coupled-logic (ECL) devices. An internal
termination of 80 ohms returned to -2 volts makes this
dual compatibility possible. An ECL high level signal
(0.8 to ~1.1 V) will inhibit measurement, while an ECL
low level signal(-1.5 to -2,0 V)will enable measurement.
ECL devices are designed to drive 50 ohm lines without
reflections when the lines are terminated with 50 shms re-
turned to -2 V, The direct compatibility with a 50 ohm
pulse generator results from the fact that zero volts from
a 50 ohm source will produce -1 V at the INPUT INHIBIT
{inhibiting the 451), while a -1 V signal into 50 ohms will
produce =% V at the INPUT INHIBIT thus enabling the 451.

- 53V

3-16. PULSE PROFILE MEASUREMENTS

3-17. Automatic pulse measurements can determine the
average frequency of a pulse. In some cases however,
additional information may be necessary. For example, a
pulsed magnetron meay exhibit substantial frequency shift

{Continued on Page 3-4)
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FIGURE 3-1.

TABLE 3-1.

tdrdr &

FRONT VIEW - 451 MICROWAVE PULSE COUNTER

FRONT PANEL CONTROLS, INDICATORS AND CONKNECTORS

POWER On/Off Switch

Turns counier power on and off.

SAMPLE RATE/HOLD Control

Continuously variable control for one-tenth fo ten seconds

per reading. (Required Gate time is added to sample time.)
HOLD position retains reading until manually reset.

200 MHz TEST Switch

Provides ¢check of internal counter circuits. Display should
indicate "200.00 MHz.

DISPLAY TEST Switch

Displays "88 888 88" to test all LED segments.

RESOLUTION {100 us GATE) Switches

Provide blanking of either cne or two least significant
digite for resclution of 10 kHz, 100 kHz, or 1 Miz, with
100 microsecond gate time.

1 ms GATE Switch

Provides 10 kHz resolutien with 1 millisecond gate time
for reduced pulse averaging error.

RESET Switch

Manually overrides the SAMPLE RATE/HOLD control,
resets display to zero, and initiates a new reading.
BAND Select Switches

Select desired operating band - either BAND A {Option
P2 - 300 MHz to 950 MHz), or BAND B (800 MHz fo 18 GHz).
BAND A Connector

BNC female connector for Band A input (Option P2).

Visual Display
The 7-digit LED (light-emitting-diode) display provides

a direct numerical readout of the input frequency. The
display is sectionalized into GHz and MHz ranges.

LEVEL Indicator

When lit, indicates that input signal is of sufficient level
for counting. Blinking light indicates that PRF (pulse re-
petition frequency) is too low.

LOCK Indicator

When lit, indicates that input signal has been acquired.

GATE Indicator

Indicates that counter is in measurement portion of its
cycle,

REMOTE Indicator

Used with Option P4 (BCD/Remete Programming). When
lit, indicates that Remote Enable has been activated, and
that all front panel controls except SAMPLE RATE are
digabled.

MANUAL SELECT/AUTO SWEEP Switch

Selects manual or automatic operation for Band B.

PRESET/START FREQUENCY Thumbwheel Switch

In the MANUAL mode, the swilch sets the operating fre-
quency range., The signal must lie between 100 MHz to
850 MHz above switch seiting. In the AUTOMATIC mode,
the switch sets the start of the search range. Input fre-
quency mmust be at least 160 MHz above switch setting.

REDUCE SIGNAL Indicator

Indicates excessive signal input to Band B, WARNING:
Signais in excess of rated specifications may cause ex-
tensive damage NOT covered by the warranty.

BAND B Connector

Type N precision connector for Band B operation.

3-2
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FIGURE 3-2, REAR VIEW - 451 MICROWAVE PULSE COUNTER

TABLE 3-2. REAR PANEL CONTROLS AND CONNECTORS

Rear Panel Inputs

{Option P3) Allows modification of counter for rear panel
inputs.

ACCESSORY POWER OUT Connector

Provides power for 451 Pulse Counter accessories.

10 MMz CUTPUT Connector

Output of internal 10 MHz clock, 1 V p-p min into 50 chms.

SIGNAL THRESHCLD QUTPUT Connector

Pulse output representing signal threshold level of input
pulse. Typically occurs 290 nanocseconds after ingut pulse,
and is used for frequency profile measurements,

GATE OUTPUT Connector

Provides Gate pulse representing actual time at which
measurement is being made. Used in frequency profile
meagurement,

INPUT INHIBIT Connector

BExternal pulse input for frequency profile measurements.

Remote Input/Cutput Connector

{Option P4} Connector for BCD/Remoie Programming.

GPIB Input/Output Connector

{Option P53} For connection to General Purpose Interface
Bus (I£EE STD 488-1875}. Refer to separate Instruction

Manual for EIP Model 451 Option P5.

STORAGE Switch

Normally ON. In the OFF position, display updates con-

tinuously during measurement cycle.

MIN PRF Switch

Normally in 5¢ Hz position. In 0 position,allows meuas-
urement of very low PRF signal. NOTE: Reading will

not automatically reset when signal is removed.

AC Power Module

Contains AC power line receptacle, fuse, and PC board

for voltage selection.

www.valuetronics.com
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near the leading and trailing edges of the pulse, or a
pulsed Gunn dicde oscillator may exhibit frequency shift
during a pulse due o peak power thermal effects. Meas—
uremants of these characteristics are easily made with
only the 451 and a delaying pulse generator {see Figure
3-3}. The SIGNAL THRESHOLD output of the 451 is used
to trigger the pulse generator. The generator's output
pulse is used as an enable Input o the 451. As the pulse
delay is varied,ihe measurement window can be "walked"
through the pulse. A plet of frequency-versus-delay
gives the frequency-versus-time profile of the pulse di-
rectly as shown in Figure 3-4, The width of the measure-
ment window is determined by the width of the pulse gen-
erator cuipui. Measurement windows of 50 nanoseconds or
less can be used, although wider windows yield higher
accuracy.

SIGNAL
L THAESHOLD Lo J
SIGNAL a5 §

INPUT MICROWAVE
WA —==5 rpuse e | e
INPUT

COUNTER

PULSE | TRIGGER
QUTPUT] INPUT

DELAYING
PULSE
GENERATOR

lator (VCO). A square wave applied to the tuning voltage
will produce a response curve of frequency-varsus-time
allowing measurement of varicus seliling times such as
post-tuning drift, Another possible apptication would be
the measurement of linearity and amplitade for frequency
medulated radar altimeter signals. Figure 3-5 shows a
test set-up designed to make measurements on time vary-
ing signals. It is similar to the pulse profile test set-up,
except that in this case since there is always a signal
present, a trigger must be obiained from the modulating
source. This will trigger the puise generator which con-
trols the measurement.

3-20. MULTIPLE PULSE SIGNAL MEASUREMENTS

3~21. Another type of measurement is that of a repetitive
sequence of pulses differing in frequency. In this cass,
it is desirable to measure the frequency of each pulse in
the sequence separately. The same fest set-up as shown
in Figure 3-5 is required, with the trigger pulse synchro-
nous with the sequence. In this measurement, the INPUT
INHIBIT is used simply to discriminate between pulses.
The enabling pulse can be slightly wider than the pulse
to be measured. The 451 will automatically restrict the
measurement window entirely within the pulse. By shift-
ing the delay time of the enzbling puise, each input puise
of the sequence can be separately measured.

FIGURE 3-3.
PULSE PROFILE MEASUREMENT TEST SET-UP

INPUT SiGNAL 300 MH, - 18 GH;

PROFILE MEASUREMENT WikDOW

FAEGUENCY PROFILE

£ AVERAGE

FIGURE 3-4. PULSE PROFILE MEASUREMENT

3-18. DYNAMIC CHARACTERISTICS OF TIME VARYING
SIGNALS

3-19. Many complex signals are not pulses at all but
simply continuous signals whose frequency varies repeti-
tively with time. One example ig the measurement of the
response of a device such as a voltage conirolled oscil-

3-4
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FIGURE 3~5,

TIME VARYING SIGNAL MEASUREMENT TEST SET-UP

3-22. TIMING CONSIDERATIONS

3-23. Under most circumstances, internal timing within
the 451 would be of no concern to the user. However, in
applications where a few nanoseconds are significant,
some details of internal operation are imporiant. These
involve two areas: {a) measurement window width, and
(b} internal timing delays.

(a) Measurement Window Width

The measurement window is the period during which
the CATE is actually open to enable the counting of a
signal. This GATE width wili typically be 30 nanosec-
onds narrower than the pulse applied to the INPUT



INHIBIT. The width of the GATE is always an integral
rumber of clock periods (5 nanoseconds). For applica-
tions where the measurement window needs to be known
to an agcuracy better than 20 nanoseconds, it is recom-
mended that the GATE output on the 451 rear panel be
ochserved directly on a high speed oscilloscope. Thae
desired GATE width may then be set by varying the IN-
PUT INHIBIT pulse width, For accurate pulse represen-
tation, the oscilloscope input should be ferminated in a
50 ohm load.

(b} Internal Timing Delays

When it 1s necessary to measure the signal frequency
at a precise point in time, the internal delays of the
measuring instrument can be significant. In the 451, the
total delay between the time a signal is applied to an in-
put connector, and the time it is available to be counted,
is nominally 80 nanoseconds, The SIGNAL THRESHOLD
output on the rear panel of the 451 typically sccurs 20
nanoseconds afler the signal is applied. The GATE sig-
nal at the rear panel occurs at the measurement iime
with virtually no delay. In other words, when absolute
time positioning of a signal is required, it is necessary
to consider that the GATE signal, which represents the
measurement pericd, is actually making a measurement
of the signa!l which appeared at the input connector 80
nanoseconds earlier, ¥ the SIGNAL THRESHOLD output
is used as an indication of input signal, then it ocours
40 nanoseconds prior tc measurement. Figure 3-8 shows
the relative timing of these signals for a puised input
signal. Timing however, is not a function of input sig-
nal characteristics.

INPUT MICAOWAVE FULSE %WMMJMMNM Ejl_m ....... -

SIGNAL THRESHOLD |

] |

e AT

¢
Ty

1

F O | ow ‘E

| i
DELAYED 1# PULSE 4 f\i 1 —

! U

{

i 51018
GATE ; F —

i i:iprGUns

| " j

FIGURE 3-8, INTERNAL TIMING DELAYS

3-24, ACCURACY

3-25. In 2 CW frequency counter, measurement accuracy
is generally specified as "time base accuracy = 1 count”,
This means that the frequency measurement is in error by
the same percentage as the time base reference oscillator,
The maximum error in the time base is the sum of various
possible errors, such as aging rate, temperature, ste.

3-28. The second type of error: # 1 count, is derived
from the relative timing of gate and signal. Simply stated,
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if an event ocours every 400 ms F = 2.5 Hz), a counter

could measure either 2 or 3 events in 2 one second interval.

3-27. There is a third possible source of error in a CW
counter: gate error. A gate is supposed fo represent a
precise number of reference oscillator cycles. Due pri-
marily to differences in the rise and fall times of various
circuits, the actual gate will usually be a fixed amount
wider or narrower than desired. If this error is less than
one period of the maximam input frequency, no counter
error will ccour. Thus a 300 MHz counter needs a gate
accurate to sbout 3 nanoseconds.

3-28. Each of these three sources of error can contribute
to the overzll exror in pulse frequency measurements. In
fact for narrow pulses, the second and third sources of
error which are usually ignored in a CW counter, become
the dominate sources of error in a pulse counier.

3-29. Time Base Errors

3-30. A frequency error in ths time base reference os—
cillator, results in a proportional frequency measurement
error. Two main sources of time base error are: aging
rate, and temperature, Aging rates of < |3 x 10~ 7| /month,
and temperature stability of <]3 x 187 *| over the range
of 0 to +50° C, are standard on the 451. An optional tem-
perature compensated crystal oscillator {TCX0O} reduces
temperature instability to <{2 x 107 *|. By calibration
against a frequency standard,this error can be made less
than one one count, and thus becomes insignificant.

3-31. Averaging Error

3-32. In order to obtain high resolution, the frequency of
& number of measurements is averaged. Each individual
measurement has a + 1 count uncertainty as previously
noted. If N measurements are made, then an uncertainty
of = N counts is possible, but very unlikely. The result-
ant averaged measurement will follow the rules of sta-
tistics, in that successive measurements will vary ran-
domly to a certain degree. In fact, most of the readings
{63%) will fall between £ v N counts — this is called the
RMS averaging error. N is the number of gates required
to accumulate 100 ms (or 1 us} of gate time. The gate is
typically 30 ns narrower than the input pulse, so the RMS
averaging error is:

Averaging Error {RMS) = 100 (or 30) kHz*

v PW - .03

PW = Pulse width in ms. * 30 kHz with 1 ms gate, 200
(or 80} kHz for Band A, NOTE: Since Band A gate times
are expanded by 4, ¥ N increases by 2,

3-33. Gate Error

3-34. When narrow puises are counted, the gate is open-
ed many times in order to obtain a high resolution meas-
urement. Each time the gate opens and closes, there will
be a small but finite error. The total error is proportional
to the number of times the gate is cycled during a meas-
urement, and is thus inversely proportional to the gate
width. This error is also related to both temperature and
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input frequency. In the 451, the worst case error includ-
ing all variables, is specified as:
Max Gate BError = 40 kHz
PW - .03

where PW = pulse width in micreseconds.

Unlike averaging error which is random, gate ervor is
systematic, and is not reduced by frequency averaging.

3-35. TECHNIQUES FOR IMPROVING ACCURACY

3-36. In most cases, specified aceuracy of the 451 will be
more than sufficient to meet measurement requirements.
If greater accuracy is required, all three sources of error
can be minimized by a combination of error calibration
and long term averaging. it is recommended that if very
high accuracy is reguired, the counter include Options P1
(TCXO) and P4 (BCD Output/Remote Programming).

3-37. Time Base Calibration

3-38. A frequency errot in the time base oscillator results
in the same percentage error in the frequency reading for
either CW or pulsed signals. By directly measuring the 10
MHz time base freqguency at the 1¢ MHz OUTPUT connector
using a standard of known accuracy, this error can be
determined and corrected. As an example, suppose the
measured time base output is 10.0001 MHz. The time base
ig thus 1 x 167 % high in frequency, and all readings will
be 1 x 10~ % low in frequency — a reading at 10 GHz will
be 10 kxHz low. Instead of correcting the recding for this
error, a better technigue is to set the time base oscillator
precisely on frequency. The advantage of a 451 eguipped
with & TCXO is improved settability and temperature
gtability,

3-39. Long Term Averaging

3-40. Averaging error, as noted previously, is simply
the result of a random statistical process. As in all such
processes, taking a larger number of samples reduces the
averaging error. On 451's equipped with BCD Output Op~
tion P4, a test set-up as shown in Figure 3-7 allows the
random averaging error to be virtually eliminated. The
DAC takes the three leasi-gignificant-digits and produces
an analog voliage which is plotted on a strip chart re-
corder. The average value of the output can be easily ob-
tained from the strip chart.

3-6
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FIGURE 3-7.
CALIBRATION TEST SET-UP {(AVERAGING/CATE ERROR)

3-41. Gate Ervor

3-42. Gate error at any given frequency and pulse width .
can be virtually eliminated — this is accomplished by sim- {
ulating a pulsed input and determining the gate error.
This calibration factor can then be added fo, or subtracted
from, the indicated measurement to obiain the correct fre-
quency. First, determine the gate error using a CW source
at approximately the same frequency (within 25 Milz) as
the indicated measurement. A pulsed input is then simu-
lated by applying an ENABLE signal — of the same width
as the pulse io be measured — to the INPUT INHIBIT con-
nector, Gate error is the difference in reading between
the pulsed and non-pulsed measurement of the same CW
signal. This procedure provides the true gate error, and
avoids error associated with any possible pulling of the
signal source. The DAC and strip chart recorder shown
in Figure 3-7 can be used lo determine the exror to & res-
olution of a few kHz. The result of a typical strip chart is
also shown. It should be noted that gate error can be cali-
brated out of the system for a given pulse width and fre-
quency. However, this calibration procedure will result in
additional error for any other pulse width or frequency.



SECTION 4
GENERAL THEORY OF OPERATION

4-1. GENERAL

4-2. The EIP Model 451 Microwave Pulse Counter auto-
matically measures and displays the frequency of a CW
or pulsed signal in the range of 825 MHz to 18 GHz (Band
B}. An optional Prescaler (Option P2) extends this range
downward to 30 MHz {Band A). In addition to fully auto-~
matic measurements, it is possible to utilize the 451 with
accessory eguipment to make dynamic frequency measure~
ments — the freqguency of any repetitive signal can thus
be measured at any point in time. Measurement windows
as narrow as 20 nancseconds are achisvable.

4-3. Measurements in Band B (925 MHz - 18 GH2) are
achieved by heterodyning the input signal with a known
harmenic of 2060 MHz. The resulting difference frequency
is then processed by a 350 MHz Direct Counter. The
counfer gate is enabled by the input itseif in a manner
such that the gate is open only when a signal is present.

4-4. In the Direct Counter, obtainable resclution is in-
versely proportional to the measurement time. For exam-
ple! & 1 microsecond gate time will yield 1 MHz resolu-
tion. To achieve 18 kHz resolution, the 451 automatically
averages as many input pulses as necessary to obtain a
total gate interval of 100 ms {or 1 us). The reguirad
number of pulses is thus a function of the input pulse
width. (A more comprehensive discussion of this will be
found beginning with paragraph 4-27.)

4-5. In the optional Band A {300 MHz - 950 MHz), the In-
put frequency Is divided by four. The divided frequency
is then counted in the Direct Counter for a 4090 us for
4 ms) period to obtain a readout with 10 k¥Hz resolution.
As in Band B, gating is controlled by the input signal.

4-6. The system operation of the 451 is best described
by separating the instrument into its two main functional
blogks: the Microwave Converter, and the Direct Counter.

4-7. Figure 4-1 shows a simplified block diagram of the

entire 451. Figure 4-2 shows a more complete block dia-
gram of the Microwave Converter section, while Figure
4-3 diagrams the Direct Counter. Detailed circuit descrip-
tions of all PC boards are given in Section 8.

-8, MICROWAVE CONVERTER

4-5. The Microwave Converter is a seli~contained assem~
bly which performs the functicn of translating the input
microwave frequency downward into the range of 1060 to
350 MHz. This translation is accomplished by mixing the
ingoming signal with a known reference frequency and
then amplifying the difference. The input frequency is
determined by counting this difference frequency and ad-
ding it to the known reference frequency (see Figure §-2).
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4-10. The reference frequency is an integral harmonic of
200 MHz, generated within the YIG Comb Generalor (A207).
This unit is an integrated assembly containing s harmonic
{or comb) generator,and a two-stage YIG filter. The comb
generator converts the 200 MHz sine wave input inio a
train of narrow pulses containing all the harmonics of 200
MHz up to 18 GHz, whiie the YIG filter selects the desired
harmonic. Tuning of the YIG filter is accomplished by
varying the current through a pair of coils, which in turn,
varies a magnetic field within the structure. (A more com-
prehensive description of the operation of a YIG-tuned
device is given later in this gsection.)

4-11. The 200 MHz reference is generated within Source/~
Amplifier A201 by an LC osciliator which is phase-locked
to the 10 MHz Time Base Oscillator (A108) within the 451,
This reference is amplified to produce up to one watt of
output power to drive the comb generator section of A207,
A second output at 200 MHz is used to generate the gate
and test functions within the Direct Counter.

4-12. The RF input signal to the Converter section first
passes through a Limiter/Attenuator {A208}. The limiter
portion of this module is a passive diode whose main func-
tion is to protect the Mixer {A208) against excessive input
power. Protection at lavels up to cne watt peak or average
is provided.The attenuator section coniaing a multistage,
matched PIN diode serving two functions: (a) to provide a
means of controlling the RF signal level to the Mixer, and
{b) to act as a switch which shuts off the input signal dur-
ing certain portions of Converter cperation.

4-13. The Mixer (A265) is another integrated microwave
circuit assembly, containing a hybrid coupler, termina-
tion, mixer diode, and a DC return. The Mixer produces
two output signals on & commoen line: (a) an IF signal
equal in frequency to the difference between the RF sig-
nal and the reference signal; (b} a Videe signal resulting
from rectification of either the RF or refersnce input.

4-14. The IF and Video signals are separated in the IF
Processor (A204). This assembly contains an IF amplifier,
video amplifiers, threshold circuits, and LOCK circuitry.
The cutput of the IF amplifier is the signal actually meas-
ured by the Direct Counter. It is zlso used by the LOCK
circuitry to determine the correct reference frequency
{comb line}. The Converter is considered to be locked
when =z particular comb line mixes with the applied RF
signal to produce an IF signsl of proper amplitude and
frequency.

4-15, The amplified Video cutput is used to generate thrae
separate signals: two threshold, ard one analog output.
One signal — SIGNAL THRESHOLD — is used to detect the
presence of sufficient RF signal to initiate operation of the
Converter and enable the gate of the Direct Counter, The
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second threshold —ATTENUATOR CONTROL— is activated
at a level approximately 7 dB above SIGNAL THRESHOLD,
and causes the attenuator to reduce the input signal level.
The third signal is an analog output corresponding to the
amplitude of the reference signal, and is used in the pro-
cess of stepping from one comb line to another.

4-18. YIG Conirol board A203 contains all the functions
necessary to siep the YIG filter to the proper comb line.
The primary circuits are a YIG Driver to supply the re-
quired current, a digital-to-analog converter (DAC} to
set the approximate center frequency,and a centering cir-
cuit to precisely center the YIG fiiter passband on a comb
line. The centering precess invoives modulating the YIG
center frequency via an auxiliary modulation coil in the
YIG structure. The modulation circuitry is also located on
the YIG Control PC board.

4-17. The remaining major assembly in the Cenverter is
the Converter Sequencer (A203). This assembly contains
the power level conirol function to set comb line ampli~
tude, the attenuator conirol function, and the Converter
Seguencer — which acts as the major control unit for the
entire Converter. (A detailed operational sequence is given
in Section 9).

4-18. 350 MHz DIRECT COUNTER
4-1%. After an RF signal is translated into the range below

350 MHz, the frequency is determined by the 350 MHz Di~
rect Counter. This is accomplished by accumulating the

number of cycles of the signal which ccour within a pre-
cisely determined time interval This interval is based
on the frequency of the Time Base Oscillator. In the 451,
the total time intervals used are 100 microseconds and 1
miilisecond. In order to measure narrow pulses to a reso-
lution of 10 kHz, it is necessary to add together the num-
ber of cycles counted in each of a large number of pulses,
uniil the reguired total time interval is obtained.

4-20. The Direct Counter consists of several major func-
tional blocks as shown in Figure 4-3. Input signals are
applied to High Frequency board Al08, where they are
processed into a standardized signal suitable for counting.
This signal then passes through the counter gate io the
first decade of the counting chain, which accumulates the
input count. The output of this decade goes to the Count
Chain {A103) which contains the remaining six decades.
A103 aiso includes the storage unit which holds all the
digital information of the previous reading.

4-21. Information display is controlled by Count Chain

Conirol {A162), which contains all the required multiplex-
ing circuilry fo drive the Display (A110). The logic to

suppress leading zercs on the display is also on A102.

4-22. Overall control of the 451 Counter is performed by
the Gontrel board (A104). This assembly penerates the
counter operating sequence, and interfaces with most of

the operating controls as well as the Converter and Pre-

scaler.

BCD OATA
% msD
- o2 ‘ repin
T — D I
AlCE 1 I
S ! HIGH FREQUENCY BOARD | | e S %_.i_.J o e W i}g*}-
il YN somz | |epe i1 covwr 5} sTorasr £l | ! ““““ ossiay | |
?225%%5%5,, PROCESSOR DECADE l i CraiN Er-b unIT r-—? i o i
* T r 2
E i l [AOS cOUNT chamt | ] ‘ pr————L s gy
E ; 7 f_l TEST
GATE H o
GHTE (& CALBRATGR. ] L counr 9L i vES
our E —-J [ TN ["g%-
e e CONTROL 10 ki RES
b e e — e
BPUT SELECT iNOZ -
e EROMYT TEST, COUNT CHAIN |
SiahAL
conTROL
i N LT
3 Lid 1l
2O REF =] st
THRESH > éﬁ: o § 42
[ oG -1y S —— S T e SELELT
¢ e SEMERATOR T Alo4 =
BEND B THRESH Dot S—— 200 MK
c;::,m‘;aou g ol 200z
sToracE QARD L I— .
& “{’1»“2 peseT
WM, PRF 3/0' - —M_l }/ SAMPLE
& PATE
—— LOCK
i gg INDILATOR
: LEVEL
j’g INDICATOR
ns —{0 =
Q GATE
GATE :& jfg INDICAYTOR.
- CONV e COMY, -
LoLK LiMIT  EnNABLE

FIGURE 4-3. BLOCK DIAGRAM - 457 rulLSE COUNTER - DIRECT COUNTER {A1}

www.valuetronics.com




4-23. GATE GENERATOR

4-24. The remaining function of the counter, that of gen-
erating a precision gate, is accomplished by the Gate
Generator (A108). This function is considerably more
difficult for pulsed signals than it is for CW signals, and
it is on this function that the overall aceuracy of the 481
depends. Two separale operations are performed — the
first is to supply a GATE to the High Freguency hoard
which is present only when an input signal is also pres-
ent. The second is to accumulate the fotal time during
which the GATE is applied, until 100 microseconds(or
1 millisecond)} is reached.

4-25, The first operation requires that the GATE begin
after the signal is present at A108, and end prior to the
end of the signal. This is accomplished by generating a
GATE approximately 30 nanoseconds shorter than the RF
signal (as determined by the SIGNAL THRESHOLD level}.
The arrival time at A106 of the IF from the Converter {or
Prescaler), is then controlied by a delay line so the GATE
will fail entirely within the IF pulse.

4-28. The second operation is accomplished by counting
clock pulses whenever the GATE is open, until a total
time of 100 us {or 1 ms) is obtained. This reguires that
each GATE opening is for an exact integral number of
clock puises. A 200 MHz clock is used for this, causing
the GATE width to be increased in 5 ns steps until a

total of 20,0060 (or 206,000) clock pulses is accumulated.

4-27. ACCURACY

4-28. In the case of a CW measurement, absolate accuracy
is determined aimost entirely by the Time Base Reference
frequency accuracy. In turn, this accuracy is a function
of initial calibration and reference stability with time and
temperature,

4-29. The remaining inaccuracy is the digitasl counting
error, specified as % 1 count, and is normally insigni-
ficant in CW measurements. It results from the fact that
the number of periodic events that occur in a fixed time

4-4

www.valuetronics.com

interval can vary by one, depending upon the phase of
the signal.

4-30. When considering pulse measurement accursacy, the
digital counting error can become highly significant, es-
pecially for narrow pulses, This resuits from the fact
that the error is a random errox, which ococurs every time
the GATE is opened. Since the error is random, it is sub-
ject to statistical fluctuations. This averaging error is
proportional to VN, where N is the number of times the
GATE is opened during a measurement. This, in tarn,
can be related directly fo pulse width:

Averaging Error (RMS) =  100{or 30) kiz*

vEW - .03

PW = Pulse width in microseconds.
* 30 kHz with 1 ms gate, 260 {or 60) kHz in Band A.

Since the averaging error is random, its contribution to
overail measurement error can be made arbitrarily small
by mathematically averaging multiple readings.

4-31. The second source of error in puise measurement
is GATE error. This error resuits from a GATE which is
not an exact intregral multiple of the clock period. In the
measurement of narrow pulses, GATE errors of small
fractions of &2 nanosecond can be significant. Each time
the GATE is epened, a fixed error is introduced. As a
result, the error is propertional to the number of times
the GATE is opened. This is a systematic error and will
not average oul as will the averaging error. The worst
case GATE error, including all effecis of frequency and
temperature, is givea by:

GATE Error {max) = 40 kHz
PW~ .03
PW = Pulse width in microseconds.

If necessary, GATE error at any particular frequency and
pulse width, can be calibrated eut of the counter,




AN INTRODUCTION TO YIG FILTERS

Highly polished spheres of single crystal YIG (yttrium-
irop~garnet), have s property called ferrimagnetic
resonance. Basically, the ferrimagnetic rescnance pheno-
menon can be explained in terms of spinning electrons
creating a net magnetic moment in each molecule of a YIG
crysial (see Figure A). Viewing the material macroscopi~
cally, thers is no net effect because the magnetic dipoles
associated with sach molecule are randomly oriented {(see
Figure B}. The application of an external magnetic bias-
ing field, Hpye . causes the magnetic dipelss to be aligned
in the direction of the biasing field (see Figure C).

An RF field can be used o create an orthogonal magnetic
forge. If the freguency of the RF field coincides with the

Figure A, Magnetic dipole
SPIN resulting from @ spinning
eleetran

N NUCLEUS
ELECTRON O

PRECESSION

SOURCE

Y10 SPHERE -
bt |

Figure D, Orthogonast fiel
causes dipole 1o precess.

? Hie

Figure € Magaetic dipoles
aligned wnder the infleence
of 4 magnetic field.

natural precession frequency, there is a strong interac-
tion called ferrimagnetic resonance {Figure D).

Figure E shows the basic elements of a YIG bandpass
filter. The filter consists of a YIG sphere at the center
of two loops. The two loops are perpendicular to each
other and to the dc biasing field, Hyye. One loop car-
ries the RF input and the other the RF output. When
the BF signal frequency is the same as the natural pre-
cession frequency of the YIG, there is sirong coupling
between the input and output loeps. Thus RF can only
pass through the YIG filter at resonance. The resonant
frequency is a linear function of the magnetic biasing
field, Hpp . Generally, Hpy is provided by locating the
Y16 spheres between the poles of an electromagnet, and
tuned by varying the current to the magnetic coils.

Figure B, Randomly ortented
magnetic dipoées in the
utnmagherized ferrite

YIG
SPHERE

INPUT
CURRENT

Figure E. Tuned bandpass
filter consists af Y1G sphere
LOAD at center of rwo murtualiy

orthogonal loops,
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SECTION 5
MAINTENANCE & SERVICE

5-1. GENERAL

5-2. This section provides instructions, procedures,
and information necessary to maintain, troubleshoot,
and repair the EIP 451 Microwave Pulse Counter.

5-3. FUSE REPLACEMENT

3-4. The counter uses cne fuse, located in the POWER
INPUT module on the rear panel. For proper operation,
use only the fuse specified — do not increase fuse rating
or change fuse type. Power module PC board should dis-
play the correct nominal line voltage when installed in
the module. TO CHANGE TO ANOTHER LINE VOLTAGE:

a. Slide open power module cover and rotate FUSE
PULL to the left.

b. Select operating volitage by orienting PC board
so nominal supply line voltage appears an the top left
side of the FC board. Fush board firmly into module
slot. (NOTE: When board is completely inserted, only
the selected operating voltage will be visibie)

c. Rotate FUSE PULL back inte normal position and
insert fuse in holder, taking care to select correct
fuse value. Close module cover,

d. For 100/120 VAC operation, use a 1.5 A, Slow-
Blow, JAB/MDX type fuse. For 220/240 VAC operation,
use a 0.75 A, Slow-Biow, 3AB/MDL type fuse.

5-5. AIR CIRCULATION

5-8. During operation of the counter, the internal fan
draws in cooling air through the vents in the rear panel.
If these vents are blocked, the temperature inside the
enclosure may rise o the point where counter stability
is reduced, and component iife shortened.

5-7. COUNTER SERVICING
5-8. Recommended Service Procedures:

a. Toremove plug-in PC boards: Turn off power to
counier. Ease PC board out of its socket by lifting up
on: board handles. Remove carefully to avoid piacing
strain on any connecting cables,

b. To unplug flat ribbon cables: Turn off power to
counier. Remove PC board as necessary. Use an IC
Extractor Tool {EIP P/N: 5000084 or equivalent) to
unplug flat ribbon connector.
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¢. Toremove PCB socket locating key: Key must be
turned 896° before removal from or re-insertion into
socket to avoid confact damage. Use long-nose pliers
for removal or insertion.

d. Internal cable and harness routing is shown both
in Figure 8-1 and inside the top cover of the counter,

e¢. Cireuit descriptions of PC board and modular as-
semblies are shown on the same pages {in Section §)
as the related schematic diagram and component layout.

f. Troubleshooting Trees shown later in this section
are intended only as a guide, and do not describe every
possible failure situation. To speed troubleshooting of
a beard, replace the board with a known good one.

g. A listing of recommended test eguipment for ser-

viging, calibration, and performance testing, is given
in Table 5-1. Other sguipment may be used provided

pericrmance equals or exceeds thal listed,

§-9. Bervicing Precaulions

a. The following assemblies should be replaced in-
stead of being servived in the field due to the special-
ized test equipment and procedures required for re-
calibration: Source/Amplifier {A201), IF Processor
(A204}.

b. ¥ the following assemblies are repaired either at
EIP or in the field, recalibration in the associated
counter wiil be required for proper operation: Gate

Generator (A105), High Frequency (A108), YIG Con-
trol (A202), Converter Sequencer {A203},

CAUTION

DO NOT ATTEMPT REPAIR OR DISASSEMBLY
OF THE FOLLOWING COMPONENTS: MIXER
(A205), PIN LIMITER/ATTENUATCR (A206),
YIG COMB GENERATOR {A207), OR TCXO
TIME BASE OSCILLATOR (ON A108).

5-10. FACTORY SERVICE

5-11. If the counter is to be returnad te EIP for service
or repair, BE SURE TO INCLUDE THE FOLLOWING IN-
FORMATION WITH THE SEIPMENT:

a. Name and address of owner.




b. Model and complete serial number of counter. ¢. PC boards and connectors ave properly engaged.

c. A COMPLETE description of trouble (e.g: under d. Power supply voltages correct.

what conditions did trouble occur? What was the sig-

nal level? What associated equipment was attached or e. Periorm Visual Display Test by pressing DISPLAY
connected to the counter? Did that eguipment fail too? TEST switch on front panel. Display should show the

numersl "8" in all decade positions.
d. Name and telephone number of someone familiar

with the problem who may be contacted by EIP for any f. If counter fails the Visual Display Teast refer to
further information if necessary. Trouhliesheoting Tree Figure 5-4. If counter displays

all eights but a digit is missing, refer to Figure 5-5.
e. Shipping address to which counter is {0 be re- If the display dces not show all zeras when it should,
furned; include any special shipping instructions. refer to Figure 5-8.

f. Pack the counter for shipment as follows: .
. . 5-17. MALFUNCTION IN SELF TEST
(1} Wrap the counter in plastic or heavy kraft
paper, and repack in the original shipping con-
talner (if still available) using the original
packing material.

5-18. If counter turns on, but fails to indicate a reading
of 200.06 (206 MHz} in the TEST mode, CHECK THAT:

. G ter indicates all i lied signal.
{2} If the original container and packing material & ounter indicates all zeros with no applied signa

are no longer available, use a heavy (275 Ib. test}
double-walled carton, with approximately 4" of
suitable packing material between the inner and
outer walls, with additional packing material as
required betweern the counier and the inner carton. d.
Sea! with strong filamentary tape or strapping.

b. PG boards and connectors are properly engaged.
¢. Power supply vollages correct.
Counter passes Visual Display Test {para, 5-18).

. N e. Refer to Figure 5-7.
{3} Mark shipping container to indicaie that it g

containg fragile electronic instruments. Ship to

EIP at address shown on title page of this manual. 5-19. MALFUNCTION IN BAND A (OPTION P2)

{300 MHz fo 950 MHz)
5-12. TROUBLESHOOTING 5-20. If counter fails to read frequency correctly, CHECK
THAT:

5-13. MALFUNCTION AT TURN ON
&. BAND SELECT switch is in the Band A position.
5-14. If the counter fails to turn on {no display, no fan,
etc.), make the following checks: b. A signal of the proper level and frequency range
is applied to the Band A input connector.
a. Power module PC board correctly inserted and

fuse goed {see paragraph 5-4). c. If signal input is correct, counter should indicate
all zercs when signal is removed. If not, refer to para-
b. Power cord plugged into counter and into active graph 5-16.

AGC power source.
d. Ccunter passes Visual Display Test (para. 5-18}.
c. POWER switch at "on" position (bufton depressed
and green indicator showing). a. Counter operates correctly in TEST mode. If not,
refer tc paragraph 5-18.
d. PC boards and connectors are properly engaged.
f. Refer to Figure 5-8.
e. Power supply voitages correct(measure at A100J3;

refer to paragraph §-8 for acceptable tolerances.
5-21. MALFUNCTION IN BAND B
{925 MHz to 18 GHz}
5-15. FAILURE TO INDICATE ALL ZEROS
5-22. X counter fails to read frequency correctly,
5-16. If counter turns on, but fails fo indicate all zeros CHECX THAT:
with no applied signal, CHECK THAT:
a, BAND SELECT switch is in the Band B position,
2. No RESOLUTION switches are depressed.
L. A signal of the proper level and frequency range
b. Rear panel MIN PRF gwitch is in 50 Hz position. is applied to the Band B input connecior,

52
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¢. If signal input is correct, counter should indicate 5-25, Source/Amplifier Spurious Signal Check:

all zeros when signal 1s removed. If not, refer tc para-

graph 5-16. a. Connect A201J2 through a 30 dB, 1 watt attenuator
to a spectrum analyzer.

d. Counter passes Visual Bisplay Test {para. 5~16}.
b. Remove wire connected to A201FL1. Connect FL1

8. Counter operates correctly in TEST mode. If not, to a variable 0 to +8 VDC source. Vary the DC level to

refer to paragraph 5-18. FL1 and observe the spectrum from 100 MHz to 400 MHz
for spurious signals,

f.  YIG Controi(A202) and Converter Sequenhcer (A203)

PC board and co-ax connectors are properly engaged. 5-26. Front End Check:

g. Refer to Figure 5-9. a. Turn off counter power. Remove Converter tray
(A2), and cover from IF Processor module {A204),

5-23. MODULE FAILURE VERIFICATION b. With Converter tray out of counter, reconnect tray
te counter power at A200P1. Turn on power to counter.
5-24. Source/Amplifier (A201} Power Output Check:
¢. Apply a signal in the 1 ~ 18 GHz range at +5 dBm to

a. Turn off counter power. Remove cable from A201J2. the Band B input connector.

b. Connect a co-ax cable to A20132 which is connected d. Hemove cable at A204J4 (Attenuater Control), then

to a 30 dB, 1 watt attenuator. Output of the attenuator depress RESET button,

should be fed to a broadband calibrated detectoz.

CAUTION: 1 watt at 200 MHz can appear at A201J2. e. Monitor IF input at A204J8; a DC voltage between
50 to 250 mV should be indicated. K oufput is not in

c¢. Tura on gounter. $et counter to Band B, this range, either the Mixer (A205} or the Limiter/-
Attenuator (A208) is faulty., CAUTION: Static discharge

" d. Apply a +5 dBm, 1 - 18 GHz signal to the Band B and/or volitage present at the input of some DVM's Gan

input connector, damage the Mixer dicde. Connect cables to test equip-
ment, and discharge the center conductor before meas-

e. Check that Source/Amplifier (A201) has correct uring the output at J§.

power supply voltages, 10 MHz Reference, and Power

Reference inputs. : f. Re~instzll and reconnect above assemblias if OK,

f. Connect dual-trace scope Channel A to A201FL1

{2 V/div), and Channel B to detector cutput. 5-27. Mixer Check:

g. Set Channel B sensitivity for full scale defiection 2. Turn off counter power. Remove screws holding IF
at 0 dBm into detector (1 W at A201J2;. Processor {AZ04) {o Converter tray {A2).

h. Channels A and B should have similar waveforms, b. Remove co-ax inputs to Mixer {A205).

with maximum detector output approximating 1 watt at

A201J2 (see Figure 5-1). c. Unplug and remove IF Processor (A204).

~d. Bemove the two screws holding Mixer to IF Proces-
sor, and remove the Mixer.

e. Apply a 0 dBm signal in the 1 - 18 GHz range to
the Mixer RF input port (see Figure 5-3}. Monitor DC
output with oscilloscope at IF converter port {connector
that plugs into IF Processor). A DC voliage between 50
and 250 mV should be indicated.

f. Re-ipstall and reconnect above assemblies if OK,

5-28. PIN Limiter/Attenuator Check:

a. Turn off counter power. Remove Converter tray (A2).

b. HRemove PIN Limiter/Attenuator (AZ266) from tray.

FIGURE 5-1 ¢. Disconnect PIN Limiter/Attenuator from Converter
SOURCE/AMPLIFIER Seguencer (A203). Unplug co-ax input to Mixer {AZ05).
POWER REF/DETECTED CUTPUT
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d. Apply +7 VDC to A208P1 pin 4, and -8 VDO to A206P1
pin 1, with conmmon to ground lug on module. CAUTION:
Static digcharge to these control input pins can damage
the Limiter/Attenuator,

e. Apply a 0 dBm signal in the 1 - 18 GHz range to
the type N connector. Output should be between -7 and
-8 dBm.

f.  Re-install and reconnect ahove agsaemblies if OK.

5-29. YIG Comb Generator Check:

a. Carefully remove co-ax cable connecting YIG Comb
Generator output (A207J1) and Mixer (A205P1].

bh. Connecta 1 - 18 GHz broadband calibrated detector FIGURE 5-~2

to A207J1. The detector output should match Figure 5-2, YiG COMB GENERATOR
DETECTED OUTPUT

¢. Check that the YIG Comb Generator (A207) has the

proper inputs;

{1) 0 to 2 volt positive-going ramp at YIG Control
AZ02J3 pin 5.

(2) RF power at A207J2 (from Source/Amplifier).

NOTE: Due to the special test equipment required to
thoroughly test the performance of the YIG Comb Gen-
erator, the above check is adequate only as an indica-
tion of a complete failure.

Section 5 - Service

Section 6 - Calibration

Section 7 - Performance

EQUIPMENT DESCRIPTION MFR MODEL

Sipnal Scurce:

(1} 3060 MHz ~ 1.4 GHz Wavetek 20018 x]=x]x

{2} $ GHz - 18 GHz 5-D 52i-series X X X

{3) 300 MMz 18 GHz Pulse Modulator x| x

*See paragraphs
Pulse Generator jie P23 x I x 6-21 and 7-10.

Oscilloscope: Dual Trace,

200 MHz Bandwidth Tektronix 475 xf x| x
Digital Voltmeter (4% digit) Dana 4800 X | x
Power Meter HFP 4328 x{x}x
Thermistor Mount {10 MHz-18 GHz) HF 8478 x| x| x
Crystal Detector HP 8472A b4
20 dB Directional Coupler HP 7780 X
Variable 115 Vac Source Staco 3PN501 X
Extender Card EIP 2020021 x| =
Adapter Cable (SMC to BNC) EIP 2040015 X i X
Misc. Attenuators, adapters,

and cables x| x} X

TABLE 5-1

RECOMMENDED TEST EQUIPMENT
5-4

www.valuetronics.com



5-30. IF Processor Check:

a. Turn off counter power. Disconnect both co-ax
inputs to Mixer (AZ85}.

b. Remove IF Processor {A204) from Converter tray.
Keep A204P1 (power plug) connected to AZG0J1.

¢. Connect IF Processor to two signal generators as
ghown in Figure 5-3. Terminate A204J3 in 58 chms.

d. Turn on counter.
(Signal Threshold Detector Check}

e. Connect oscilloscope 10X probe to A204J6 (Band B
Threshold).

f. Set LO signal source for 1 GHz * 1 MHz at -16 dBm,
and apply to LO Mixer port (see Figure 5-3].

g. Set RF signal source to 1.2 GHz. Vary BF level from
~-30 1o ~20 dBm. A204J6 should go low before RF level
reaches -21 dBm.

(Converter Inhibit Check}

h. Set RF spurce to -20 dBm. Terminate A204J5 in 50
ohms.

i. Verify that A205J6 is at an ECL high {-0.8 VDC).
Remove 50 chm terminsation.

(Attenuator Control Check)
j. Connect oscilloscape Chan. A 10X probe to AZ04J4

{Attenuator Conirol), and Chan. B 10X probe to A204J1
(Converter Threshold).

k. Vary R¥ source level from below -28 dBm to above
-10 dBm. Observe the following:

{1} When RF level is below -20 d¢Bm, A204J1 (ECL
level) and A20474 (TTL level) are both high.

(2) As the level of the RF source is increased,
A206431 goes low. Note this level.

(3) AZ94J4 goes low 6 to 8 dB higher than AZ04J1
went low.

{In~Band Detector/Lock Logic Check)

1. Connect Channel A 10X probe (o A264J7 (Lock).
m. Set BRF source to -20 éBm with 1 kHz square wave
maodulation. Tune RF source from 1.4 GHz down to 1.0

GHz. Check that the Lock signal goes high (ECL level}
at 1.327 GHz = 3 MHz. Note this frequency.

n. Tune RF source from 1.0 GHz to 1.4 GHz. Check
that the Lock signal goes high at 1.100 GHz + 5 MHz,

and then goes low at a frequency 25 to 30 Miz higher
than that measured in step m above.

(Detected Modulation Check}

0. Set RF source io 1.2 GHz at -30 dBm. Mcdulate BF
source with 1.5 microsecond pulses at a 20 kHz repeti-
tion rate.

p. Connect Channel A 10X probe to AZ204J2 (Detected
Modulation}. Output should be 1.5 microsecond posi-
tive pulses at 1.6 to 2.4V amplitude (referenced to
-§ volts}.

1.0 FIGURE 5-3
SIGNAL TEST SET-UP
SOURCGCE IF PROCESSOR (A204)
TO —— J 1

LO

12
PORT ! r

h

RF

IF PROCESSOR

J3 (8EE

J& TEXT

J5 FOR

J6 CONNEC-
J7  TIONS)

(A204)

LTI Y

SIGNAL
SOURCE RF
PORT

MIXER
£A205}
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P1 (POWER)
TO A2060J1
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5-6

START

VISUAL DISPLAY TEST

DEPRESS DISPLAY TEST
SWITCH. DISPLAY SHOULD
SHOW ALL 8's (ALL SEG-

MENTS LIGHTED).

YES

NO

LAMP TEST INPUT

CHECK DECODER DRIVER
LAMP TEST INPUT AT
AT02U8 PIN 3,05 LEVEL
LOW (<0.4V12

VISUAL
DISPLAY
TEST OK

NO

YES

|

DISPLAY SUPPLY

DISPLAY SUPPLY VOLT-
AGE AT A1020Q8 EMITTER
SHOULD BE 4.5V WITH
AT02R35 FULLY CW,

CHECK DISPLAY
TEST SWITCH

NGO

YES

|

LED READOUT

IF INDIVIDUAL SEGMENTS
OR DIGITS FAIL TO LIGHT,
REPLACE DEFECTIVE LED,

TROUBLESHOOT DISPLAY
SUPPLY: A102Q8 AND Q9.

DISPLAY,

NOT
OK

BISPLAY
oK

FIGURE 5-4

GO TO FIGURE 5-5:
MISSING DIGIT
TROUBLESHOOTING
TREE

VISUAL DISPLAY TEST
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5580010

i START

DIGIT DRIVE MUX CLOCK GENERATOR

WITH A102R35 FULLY CW, AND 10 NO
kHz RESOLUTION, CHECK BDISPLAY 3o
DRIVER INPUT (A102Q1-Q7 BASE).
SIGNAL SHOULD BE <4.3V FOR 20

#S, AND >4 7V FOR 120u8.

CHECK MUX CLOCK OUTPUT:
A102U6 PIN 3. SIGNAL SHOULD BE
PULSE TRAIN 22,4V FOR & uS, AND

<0.4V FOR 0.3 uS.

NO

YES

YES ¥

MUX SEQUENCE GENERATOR

CHECK A102U9 AND U10,
REPLACE DEFECTHIVE iC.

CHECK DISPLAY DRIVER. CHECK | NOT
CONNECTIONS BETWEEN DISPLAY oK
DRIVER AND DISPLAY (AT10} IF ANY REPAIR

DIGIT IS MISSING.

OK

\
DECODER DRIVERS

DEPRESS TEST SWITCH. CHECK
DRIVER SEGMENT OUTPUTS AT

A102}1 PINS 1-7. SIGNAL SHOULD BE | no
<0.4V FOR 20 4S5, AND 2.4V FOR - REPLACE
120 5. DECODER
YES
! NOT
i oK
CHECK CONNECTIONS BETWEEN o REPAIR
DECODER DRIVER AND DISPLAY.
0K
¥
RIPPLE BLANKING
IF A DIGIT IS STILL MISSING, THE
RIPPLE BLANKING CIRCUIT 1S AT g;gfg’éﬁHNOK?;G
FAULT. REPLACE A102U2, U4, CIRCUITRY:
OR U12. DIGIT|  A10202, U4, U12,
STILL
oK MISSING
Y
ALL DIGITS
ILLUMINATED
FIGURE 5-5

MISSING DIGIT
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f START

ALL ZERQ READOQUT

5o8U0TUY

WITH NO SIGNAL APPLIED, |vyeg
MIN PRF SWITCH AT 50 Hz, .- CIRCUITS
SAMPLE RATE FULLY CCW: OK
DOES DISPLAY INDICATE
ALL ZEROS?
NO
y
PRF LIMITER
DOES THE DISPLAY INDI- | YES TROUBLESHOOT PRF
CATE AND REMAIN ALL o LIMIT CIRCUIT ON
ZEROS WHEN THE RESET CONTROL PCB {A104).
SWITCH IS DEPRESSED?
NO
i
RESET GENERATOR
YES CHECK FOR PRESENCE OF | YES TROUBLESHOOT HIGH
CHECK FOR PRESENCE OF - ECL LEVEL SIGNAL FREQUENCY PCB {A106).
348 TTL RESET PULSE AT AT A106TP3,
A104U7 PIN 6 EACH TIME
RESET SWITCH IS NO
DEPRESSED. \
NO LATCH OQUTPUTS
1 CHECK LATCH QUTPUTS NO TROUBLESHOOT APPRO-

TROUBLESHOOT RESET
GENERATOR CIRCUIT:
AT04UTA, U9A, Q10, Q11

{A103U6~U12) CORRES-
PONDING TO NON-ZERO
DIGITS. ALL OUTPUTS
SHOULD BE LOW {<.4V).

5-8

YES

MULTIPLEXER

TROUBLESHOOT MULTI-~
PLEXER CORRESPONDING
TO NON-ZERO DIGIT:
AT4Q3U1, U3, U4, OR U5,

oK

]

INTERCONNECTIONS

CHECK INTERCONNECTIONS
BETWEEN A103 AND A102,
IFOK: CHECK 7-SEGMENT

DISPLAY DECODER A1062U8,

FIGURE 5-6
NON-ZERO DISPLAY

www.valuetronics.com............ o

PRIATE LATCH AND
ASSOCIATED DCU.
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5580010

Cf START

SELF TEST

NO READING GATE LIGHT
PLACE COUNTER IN 160 | INCORRECT IS GATE LIGHT
uS GATE. DEPRESS TEST [READING FLASHING 7
SWITCH, DISPLAY
SHOULD INDICATE READS 800 MHz NO
200 MHz, \
YES 10 MHz REFERENCE NG TROUBLESHOOT
P-P SIGNAL AT A100[3 (A108)
TEST OK FIN 6
YES
¥
2006 MHz REFERENCE
NO REPLACE SOURCE/
CHECK FOR 0 dBm 200 Mtz =] AMPL. REFERTO
SIGNAL AT A105)4 PARAGRAPHS 5-24 &
{GATE GENERATOR) 5-25 FOR TESTING
PROCEDURE.
YES

¥

TROUBLESHOOT GATE
GENERATOR (A105)

DISPLAY INDICATES 800 MHz

CHECK FOR PROPER OPERATION

OF A105U10. THIS +4 CIRCUIT

SHOULD BE HELD [N THE SET
STATE DURING SELF-TEST,

IS THERE A 100u$ ECL LEVEL | YES B
PULSE AT A106147 NOTE 1: 8Y GROUNDING A11J4 PIN 1,
THE COUNTER WILL BE PLACED IN A
NO FAST CYCLE MODE, FACILITATING THE
‘ SIGNAL PROPAGATION CHECK.
TROUBLESHOOT GATE
GENERATOR {A105)
FIGURE 5-7
SELF-TEST

9/78 5-9
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TEST LATCH

NO

CHECK INTERCONNECTIONS
BETWEEN A106P1 PIN 5/E

1S A SIGNAL PRESENT AT AND A104P1 PIN 4. iF OK,
A106P1 PIN 5/E WHENEVER =T CHECK TEST LATCH CIRCUIT
TEST SWITCH IS PRESSED? AT A1041L128,
LEVEL SHOULD BE >2.4V.
YES
SEQUENCE GENERATOR NG TROUBLESHOOT
) o o TEST RESET
CHECK THAT SEQUENCE CIRCUITRY
GENERATOR IS SET TO ZERO
EACH TIME TEST SWITCH IS
PRESSED, {CHECK A104U11
PIN 11 FOR NEGATIVE 10u$
TTL PULSE.)
YES
Y
NO TROUBLESHOOT
CHECK FOR 200 MHz w] 200 MHz SHAPING CIRCUIT
SIGNAL AT A106]1 ON A105.
YES
¥
. NO TROUBLESHOOT DECADE
CHFLKSE;S\;E ;%ii?_ = DIVIDER, PULSE INVERTER,
Mtz EC PULSE FORMING NETWORK,
VES SQUARING CIRCUIT AND
INPUT SELECTOR ON A106.
SIGNAL PROPAGATION
CHECK SIGNAL PROPAGA-~ NG
TION {SEE NOTE 1) THRU ] CHECK FOR DEFECTIVE DCU,
COUNTING CHAIN {A103-U16 CHECK INTERCONNECTION.
THRU U21}, TRIGGER SCOPE
ON DCU OUTPUT, AND OB-
SERVE CLOCK INPUT, TEN
CLOCK PULSES SHOULD AP-
PEAR FOR EACH OUTPUT
"PULSE.
’ YES
: i MUX QUTPUTS
LATCHES TRIGGER SCOPE WITH MUX
YES

CHECK FOR CORRECT LATCH
OUTPUT FROM EACH DCU.
ALL OUTPUTS SHOULD BE

LOW EXCEPT 10%8.

¥

TIME FRAME 0(A102U10 PIN
9}. CHECK DECOBER DRIVER

INFUT LINES; ALL SHOULD
BE LOWEXCEPT A102U8 PIN 1,
WHICH WilL Bf HIGH DUR-

ING TF3 {10%8),

YES

3580010

NG

]

|

NO

CHECK FOR DEFECTIVE
LATCH. CHECK
INTERCONNECTIONS

CHECK MUX CIRCUIT
ATG2US, U100, AND UTT,

CHECK DECODER
DRIVER AND
INTERCONNECTIONS

www.valuetronics.com

FIGURE b-7
SELF-TEST
(Continued)
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5580010

START
BAND A

0K
PERFORM CHECKS IN I
PARAGRAPH 5-20 YES
PULSE OPERATION GO TO FIGURE 5-10:
- ‘ ves | DOES THE COUNTER WORK NO PULSE INPUT
CW OPERATION | PROPERLY WITH A PULSE TROUBLESHOOTING
PLACE COUNTER IN 1mS GATE. INPUT? TREE
DOES THE COUNTER WORK
PROPERLY WITH CW INPUT? ] YES
NO
|
LEVEL LIGHT NO CHECK FOR £CL | nO TROUBLESHOOT THRESH-
PRESS BAND A SWITCH. SET =1 LOW AT A105)2 =1 OLD TRIGGER CIRCUIT ON
REAR PANEL MIN PRF SWITCH PRESCALER (A109)
TO 50 Hz. APPLY 0 dBm 300- YES
950 MHz CW SIGNAL TO BAND A
INPUT. IS LEVEL LIGHT ON? TROUBLESHOOT BAND | NOT

VES SELECT CIRCUITRY ON OK REPAIR
GATE GENERATOR (A105)

OK

TROUBLESHOOT PRF
LIMIT CIRCUIT ON

i CONTROL {A104)
LOCK LIGHT
NO CHECK LOCK CIRCUIT
, . .
IS THE LOCK LIGHT ON? ON CONTROL {A104)
YES
y
GATE LIGHT
YES YES
IS THE GATE LIGHT FLASHING? CORRECT DISPLAY? -
NO NO
|
IS THERE A GATE LIGHT CONNECT AT16)2 (DE-
TRIGGER AT AT05U13 PIN 47 LAY LINE] VIA 50 OHM | yg
(0.4 mS TTL PULSE) SHUNT FEEDTHRU TO P TROUBLESHOOT
_ SCOPE. IS A 0.4V P-P SIG- PRESCALER (A109)
VNO YES NAL PRESENT THAT IS

1/4 OF THE INPUT
TROUBLESHOOT FREQUENCY?

CONTROL {A104) | YES
¥ IS THERE A 4mS ECL YES | FROUBLESHOOT HIGH
LEVEL GATE AT A106)47 o FREQUENCY (A106)
TROUBLESHOOT GATE
LIGHT DRIVE ON COUNT
CHAIN CONTROL (A102) NO

TROUBLESHOOT GATE
GENERATOR (A105}

FIGURE 5-8
BAND A (OPT P2)
300 MHMz - 950 MHz

9/78 5-11
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? START

5580010

CW OPERATION
PERFORM CHECKS NOTED  [YES GO TO FIGURE 5-1¢:
IN PARAGRAPH 5-22. DOES 1 PULSE INPUT TROUBLE-
COUNTER WORK PROPERLY SHOOTING TREE
WITH CW INPUT IN BAND 87
NO
LEVEL LIGHT YES LOCK LIGHT YtS _ A
SET COUNTER TO BAND B, AUTO ! 1S LOCK LIGHT ON?
SWEEP, 00.0 GHz 5TART FREQ.
APPLY 0 d8m, 925 MHz - 18 GH:z NG IS A203U10 (SEQUENCE
CW SIGNAL TO BAND B INPUT. a=l GENERATOR) CYCLING?
1S LEVEL LIGHT ON? {CYCLING IS INDICATED
NO BY A203TPO GOING LOW
] CHECK BAND SELECT PERIODICALLY)
BAND B THRESHOLD YES CIRCULT ON A105, NO YES
LEVEL LIGHT CIRCUIT
IS A203TPI4 HELD AT AN ECL ON A104, AND INTER- Y
LOW* FOR 20u5 OR LONGER? CONNECTIONS WHICH STATE IS
NG SEQ. GEN.IN?
""""""" 3
FOR UNITS :HTH OPT P2 | NO ‘ ¥
OUBLESHOOT ]
{BAND A}: CHECK FOR e :]ROQU]C CIRCUIT TP4, 5, TP7
ECL LOW*® AT A20415 6 LOW LOW
: YES
T S — -1 |
T CHECK POWER CHECK LOCK LIGHT
i LOW LEVEL CONTROL CKT ON A204, AND
CONVERTER SEQUENCER - CKT ON A203 LOCK {TTL) ON A203
]
TP2, 4,6
=1 SEQ. GENERATOR
TPS CIRCUIT ON A203
TPO TP3 TP7 LOW T
LOW LOW LOW C
% 1
CHECK TTL INPUTS TO RESET REMOVE CABLETO |NO | PERTORM SLOTE ARD
GENERATOR: A203U13 A204]2. DOES A203~ = PARA. 6208 AND b
PINS 1,2,4 AND 5 TP3 REMAIN LOW? (PARA. 6-20a A ).
YES
¥ y |
ALL oW IS AZOZTE? o | CHECKPHASE DETECTOR
INPUTS INPUT SETWEEN | AND LOWPASS FILTER
HIGH 0.4 AND +0.4 VDC? CIRCUITS ON A202
YES
CHECK RESET GEN CHECK CHECK WINDOW DETEC~
(U3), 40 kHz CLOCK - ASSOCIATED ») TOR,ERROR DAC CON-
{(U18), AND SEQ. GEN CIRCUIT TROL, AND ERROR BAC
ON A203 ’ ON A202
FIGURE 5-9

www.valuetronics.com

BAND B (CONVERTER}
925 MHz - 18 GHz
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55380010

A

~ A

]
ARE CONVERTER SEQUENCE  {NO | TROUBLESHOOT YIG DRIVER
FUNCTIONS OF CORRECT APPROPRIATE
DURATION? (SEE TABLE 9-15A) FUNCTION REMOVE AZ01P2. IS WAVEFORM
“ AT A202J3 PIN 3 (Y1G RAMP) AS
FYES SHOWN IN FiG, 5-9A7
{RECONNECT A201P2).
CHECK FOR RAMP AT CHECK A203 -
A201E1 (SOURCEJAMPL) not| TOUERLEVEL YES NO
oK
OK CHECK YIG DRIVER
. CIRCUIT ON A202
IF |
CHECK SOURCE/AMPL PER OK
PARAGRAPHS 5-24 AND 5-25. o Y1G COMB GENERATOR
REPLACE IF BAD — SEE NOTE 2. CHECK YIG/COMB GENERATOR

{A206) PER PARAGRAPH 5-29.

YES

NO

TROUBLESHOOT 20 kHz
AMPLIFIER AND VIDEO
AMPLIFIER ON A204

- REPLACE A207
(SEE NOTE 1)

REMOVE AND GROUND CABLE
C . ITO A204J4. JUMPER A203TP16 TO | NO CHECK A203U3-U6
“lTeis. 1S THERE A NOMINAL 0O *7 (ATEN RAMP GEN)
TO 1 VOLT RAMP AT AZ03TP17?
YES
¥
\ REMOVE TP16-TP15 JUMPER,
UNGROUND CABLE BUT DO
NOT RECONNECT TO (4. NG ]
- CHECK ATTENU-
CHECK ECL LEVEL PRESS RESET SWITCH. IS DC i Y COLTROL
AT A203TF15 LEVEL AT A203TP17 APPROXI- CKT ON A203
MATELY -0.5VDC?
ECL ECL YES
HIGH* LOW* |
¥ CHECK DCV AT A203]1. ‘
ISPIN 4+7V AND PIN 1 -8v? | NO CHECK ATTEN-
CHECK SEQ. . (REPLACE A204)4 CABLE o UATOR DRIVER
GEN. ON A203 AFTER CHECK)
‘ YES
Y
— CHECK MIXER {A205) PER PARAGRAPH 5-27.
CHECK INTERCONNECTIONS CHECK LIMITER/ATTENUATOR {A206) PER PARAGRAPH 5-28,
FROM A203TP15 TO A204)7. REPLACE {F DEFECTIVE — SEE NOFE 2.
CHECK IN-BAND DETECTOR IF OK: CHECK VIDEOQ AMPLIFIER AND
ON A204 (IF PROCESSOR) SIGNAL THRESHOLD CKTS ON A204,

FIGURE 5-9
BAND B {CONVERTER}

925 MHz - 18 GHz (Continued)
/78
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5580010

y
E H
GATE LIGHT NO TROUBLESHOOT
IS GATE LIGHT FLASHING? AT05 (GATE GEN)
1
DISPLAY
NO 3 MSD INCORRECT CORRECT
3 MSD ONLY READING READING
1
TROUBLESHOOT GO TO FIGURE 5-10:
COUNT CHAIN PULSE INPUT TROU-
{A103) BLESHOOTING TREE
| |
I PROCESSOR
GROUND A203TP19. DISCONNECT CABLE
CHECK FOR CORRECT OUTPUT | OK NO | TO A105)1. PRESS RESET SWITCH, APPLY
TO A106}3: -2 TO +3 dBm, 0 dBm, 100 - 350 MHz CW SIGNAL TO
AT BAND B INPUT FREQ. A112P3. DOES DISPLAY INDICATE THIS
MINUS 3MSD., FREQ?
NOT YES
§ OK ¥ ¥ ¥
TROUBLESHOOT
DELAY LINE, AND IF TROUBLESHOOT A106 TROUBLESHOOT IF
AMPL/LIMITER ON A204 (HIGH FREQUENCY} PROCESSOR (A204)
— SEE NOTE 2. — SEE NOTE 2

* ECL HIGH =-08VDC, ECL LOW=-17VDC.

NOTE 1: THE FOLLOWING ASSEMBLIES SHOULD BE
REPLACED, NOT REPAIRED, IF DEFECTIVE (SEE
PARAGRAPH 5-9): A205 {MIXER), A206 {LIMITER/
ATTENUATOR]), A207 (COMB GENJ.

NOTE 2: THE FOLLOWING ASSEMBLIES REQUIRE
SPECIAL CALIBRATION PROCEDURES AND SHOULD
BE REPLACED, NOT REPAIRED, IF DEFECTIVE (SEE
PARAGRAPH 5-9): A201 (SOURCE AMPLIFIER), AND
A204 (IF PROCESSOR).

FIGURE 5-%A. YIG RAMP

FIGURE 5-9
BAND B (CONVERTER)
925 MHz - 18 GHz {Continued)

514 9/78
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5581105

(i) START

DOLS COUNTER OPERATE NO REFER TO APPROPRIATE
PROPERLY WETH CW INPUT TROUBLESHOOTING
IN BAND A (IF PRESENT), S
AND BAND B?
YES
]
DOES COUNTER OPERATE | yeg [
PROPERLY WiFH PULSE COUNTER
INPUT IN BANDS A & B? OK
(SEE NOTE 1),
NO
s| WHICH BAND IS INOPERATIVE | BAND B ~ A
FOR PULSE INPUTS?

BANDS BAND A
BANDS A & B "&b
CHECK BAND SELECT = Y
CIRCUIT ON AT05
{GATE GENERATOR) BAND A

SET COUNTER TO BAND A. APPLY 300 MHz,
100nS, -10 dBm PULSE MODULATED
SIGNAL TO BAND A INPUT, CONNECT HIGH
FREQUENCY 10X PROBES TO
AT06]4(GATE) & A106)2(DELAYED IF
PULSE}. SEE NOTE 2.

¥

TROUBLESHOOT HIGH
FREQUENCY (A106}

SIGNAL THRESHOLD GOOD -
NAL T BOTH SIGNALS BAD BOTH SIGNALS GOOD
DELAYED IF PULSE BAD OR SIGNAL
THRESHOLD BAD
| ¥
DISCONNECT DELAY
FROM A108]2. C%)?JNE%{IZNE RECONNECT DELAY LINE
AT09§2 THRU 50 OHM SHUNT YES ;  TOAT06)2. IS THERE AN
TO SCOPE. ARE THERE 100nS, ECL LEVEL PULSE TRAIN
75 MHz, 0.4V P-P RF PULSES TROUBLESHOOT AT A106}147
PRESENT? APPROPRIATE NO
CIRCUIT ON
y VES NG PRESCALER (A109) ¥
TROUBLESHOOT GATE
TROUBLESHOOT GENERATOR {A105)
DELAY LINE
(SEE NOTE 3)
‘ | .|  TROUBLESHOOT HIGH
/ FREQUENCY (A106)

TROUBLESHOOT ~4 OR
POWER CONTROL CIRCUIT
ON PRESCALER

FIGURE 5-10
PULSE INPUT

9/78
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¥

BAND B

¥

SET COUNTER TO BAND B, MANUAL
SELECT, 0.10 GHz PRESET, APPLY 1,12 GHz,
106G n$, -10 dBm PULSE MODULATED
SIGNAL TO BAND 8 INPUT. CONNECT HIGH
FREQUENCY 10X PROBES TO
AT06[4 {GATE) AND A106]3 (DELAYED IF
PULSE}. SEE NOTE 2,

5580010

¥ \

GATL SIGNAL BAD
DELAYED IF GOOD

BOTH SIGNALS
BAD

BOTH SIGNALS
GOOD

GATE SIGNAL GOOD
DELAYED IF BAD

¥

ARE THERE 100 nS
ECEL LEVEL PULSES
AT A105317

NO

¥

YES

1

REPLACE OR REPAIR
IF PROCESSOR {A204)

BISCONNECT DELAY LINE FROM
A204)3. CONNECT A204)3 THRU 50
OHM SHUNT TO SCOPE, ARE
THERE 10008, 120 MHz, 0.4V P-P

PULSES PRESENT?

Y

YES

NG

CHECK BAND SELECT : REPLACE OR REPAIR
TROUBLESHOOT HIGH _
CIRCUIT ON A105 FREQUENCY (A106) IF PROCESSOR
(GATE GENERATOR) {A204)
TROUBLESHOOT
DELAY LINE
NOTE 1: IF THE PRF OF THE INPUT SIGNAL IS5 LESS - (SEE NOTE 3}.
THAN 50 PPS, THE MIN PRF SWITCH SHOULD

8E IN THE 0 Hz POSITION.

NOTE 2: IN ORDER - TO MEASURE THE TRUE TIME RE-
LATIONSHIP BETWEEN THE GATE AND DE-
EAYED FF SIGNALS, iT WILL BE NECESSARY
TO TAKE INTC CONSIDERATION THE DIF-
FERENCE IN TIME DELAY BETWEEN THE
TWO CHANNELS OF THE OSCH.LOSCOPE.
REFER TO FIGURE 5-10A FOR WAVEFORMS,
AND FIGURE 3-6 FOR TIMING DELAYS.

NOTE 3: DELAY LINE SPECIFICATIONS: IMPEDANCE:
50 OHMS. DELAY: 70 nS. ATTENUATION AT
100 MHz: 7 dBm, AT 300 MHz: 13 dBm. COUN-
TERS EQUIPPED WITH OPTION P2 {PRE-
SCALER) HAVE TWO IDENTICAL DELAY

LINES CONTAINED WITHIN ONE ASSEMBLY,

FIGURE 5-10A
DELAYED IF AND GATE SIGNALS

FIGURE 5-10
PULSE INPUT {Continued)

5-18 9/78
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SECTION 6

ADJUSTMENTS & CALIBRATION

6-1. GENERAL

6-2. This section describes the procedures to be fol-
lowed to correctly adjust the EIF 451 Microwave Pulse
Counter. In general, adiustments should only be made if
the instrument is not operating within specifications, or
following replacement of components. Recommended test
equipment is specified in Table 5-1. If adiustments do not
result in specified performance, refer to Section 5.

6-3. GENERATING AND MEASURING NARROW
RF PULSES

6-4. There are two potential problem areas that arise
when generating narrow RF pulses by modulation of a CW
source! (1) frequency pulling due to impedance changes
in the modulator, and {2} video leakage of the modulating
waveform.

6-5. The input impedance of a modulator generally
varies with its state: on, off, or switching. This varia-
tion in loading will cause shifts in the frequency of the
microwave source. The extent of this pulling effect is
dependent upen the type of source, type of modulator,
and the degree of isolation between them. Pulling of
several megahertz for poorly isolated sources is not
uncommon.

6-6. Modulators generally incorporate some form of
iast switching diode, whose state is changed by the ap-
plication of an appropriate bias current or voltage wave-
form. Coupling capacitors are used to separate the bias
lines from the BF circuit. Video leakage is the fransient
signal caused by the modulating waveform being coupled
into the RF lines. Usually this appears as a spike or ring-
ing waveform at the leading and trailing edges of the mod-
ulating pulse. If care is not taken to provide adeguate fii-
tering, or otherwise eliminate this effect, significant meas-

urement errors can ocour, especially for fast rising pulses

{less than 10 nanoseconds}). On an unfiltered system,
video leakage can exceed applied RF signals by several
orders of magnitude.

B-7. In order to measure the peak power of an RF pulse,
it will be necessary to use a calibrated crysial detector
{such zs the HP B472A), a 506 ohm shunt feedthru to ter-
minate the detector output, and a 50 MHz oscilloscope to
observe the detected video pulse. The measurement is
made by connecting the detector to the cable that nor-
mally feeds the Band A or B input of the counter, with
the detector output fed through the shunt to the scope.
The observed peak amplitude of the pulse is then com-
pared fo the calibration curve of the detector to find the
peak pulse power. The 3 dB pulse width is the time in-
terval between the points on the puise waveform corres-
ponding tc one-half the peak powar.

www.valuetronics.com

IMPORTANT

Many adfjustments are dependent upon pre-
vious ones. It is essential that care be taken
to perform adjusiments in exactly the order
presented below. Adjustment locations gre
shown in Figure 6-1.

6-8. POWER SUPPLY ADJUSTMENT

§-9. Prior to any power supply adjustments, the instru-
ment should be allowed to warm-up for at least 20 minutes.
All voltages are measured on Counter Interconnect board
at A100P3. Adjust basic DC voltages as follows:

a. Connect DVM to ground at A100P3 pin 12.

b. Measure +12 VDC output. Adjust A107R7 until
output is +12.000 + .810 VDC.

¢. Measure +5 VDO output. Adjust A1067R15 until
ocutput is +5.000 £ .018 VDC.

d. Measure -12 VDC output. Adjust A107R21 until
output is -12.680 £ .010 VDC.

e. Measure -5.2 VDC output. Adjust A107831 until
output is -5.200 = .010 VDC.

65-10. TIME BASE CALIBRATION

IMPORTANT

The precision of time base calibration
directly affects overall counter accu-
racy. Reasons for recalibration, and
procedures o be used, should be
thoroughly understood before attempi-
ing any readjustment.

6-11. The fractional frequency error in the frequency
indicated by the counter, is equal to the negative of the
fractional frequency error of the Time Base Oscillator
with respect to its true value. That is:

A fg )

fg it

where Iz is the true freguency of the measured signal,
and f; is the true frequency of the Time Base Oscillator.
Thus the inaccuracy associated with a frequency meas-
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AZ203RS%0

AZ03R4Y
A203R21

AZ02R87
A202R8%9

AT07RY AT08C3

AT07R21

R
ATOZR3S AT07R31

FIGURE 6-1
CALIBRATION
ADJUSTMENT

LOCATOR
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urement iz directly related to the quality of the Time
Base Oscillator, and a measure of the precision with
which it was originally adjusted.

6-12. RTO CALIBRATION PROCEDURE

&. Measure the frequency of the RTO (Room Tempera-
ture Crystal Oscillator) at the rear panel 10 MHz OUT
connector with a secend counter of known accuracy.

b. Adjust the BTO {(if necessary} by turning A108C5
until the measured frequency is 10 600 000 = 5 Hz,

€-13, TCXO CALIBRATION (OPTION P1)

B-14. Option P1 consists of a temperature-compensated
crystal oscillator (TCX0) mounted in place of the RTO
on Osciliator board A188. The highest and Iowest actual
measured TCXO frequencies will differ by no more than
2 parts in 10° if the temperature is varied slowly from
0° to +50°C. Therefore, an indicated measurement will
exhibit the same fluctuation sven though the signal being
measured is not changing. To center this fluctuation
on the true value of the measured signal, each TCXO has
imprinted on its side, the freguency to which it must be
set at +25°C. The calibration procedure for this adjust-
ment is described in paragraph 8-18.

§-15. At approximate room temperaturas (+25°C), the
slope of the frequency vs.temperature curve, is normally
no worse than -1 x 10”7 parts per °C. Therefore, if the
counter is used in ap ordinary laboratory environment,
the TCXO may be set as close to 10 000 900 Hz as desired.
In this environment, a peak-to-peak temperature varia-
tiont of 6°C will result in a measured signal error due to
oscillator temperature characteristics of no more than
+2,5x 16~ 7 parts.

6-18. Another source of inaccuracy in the measured sig-
nal due to the Time Base Oscillator originates in the nat-
ural aging characteristic of the crystal. Aging refers to
the long term, irreversibie change in frequency, gener-
ally in the positive direction, which all gquartz oscillators
experience, The magnitude of this frequency fluctuation
in the TCXO is specified to be less than 3 x 1077 parts
per month, This may be expected to improvs in time to be
no worse than 1 x 10-% parts per year in continuous
service.

6-17. Error due to aging adds directly fo error due to
temperature perturbations. Thus the frequency of recali-
bration is dependent upon the overall accuracy require-
ment of the counter and its environment. For example: If
the counter is subjected to the full operating temperature
range and initiaily adjusted properly, then sne month
iater the Inaccuragy over temperature could be expected
te vary from + 1.3 x 107 ® parts, to - 0.7 x 16~ ¢ parts.

6-18. TCXO CALIBRATION PROCEDURE

a. Remove top cover of counter. Connect counter to
reliable power source. Note ambient temperature.

www.valuetronics.com

b. Measure the frequency of the TCXO at the rear
panel 10 MHz OUT connector with a second counier
of known calibratien accuracy.

¢. Adjust the TCXO (if necessary) by turning the
calibration screw on the TCXO case until the maasured
frequency is the same as that shown on the TCXOQ cali-
bration iabel.

6-19. BAND A (OPTION P2} ADJUSTMENTS
(300 MHz to 950 MHz)

a. I the High Frequency board {A1086) is repaired
or replaced, perform the adjustments given in
paragraph 6-22, No other Band A adjustment is
required.

6-20. BAND B ADJUSTMENTS
{925 MHz to 18 GHz)

a. 40 kHz Clock Adjustment

NOTE: Required only upon replacemeant of YIG
Comb Generator (A207), or Converter Sequen-
cer board (A203).

(1) Set AZ03R90 fully cow (counter-clockwise)}.

(2) Set counier to Band B, MANUAL SELECT, and
01.0 GHz PRESET FREQUENCY.

(3) Jumper A202TP1 to TP3. Ground A202TF5,

{4} Connect oscilloscope Channel A to A202U1
pin 9, and Channel B to A202U1 pin 4.

(5} Adjust A202B8% for a symmetrical waveform as
shown in the upper trace of Figure 6-2. {All pulses
in the train should be of equal durafion.)

(6) If necessary, select a2 new value for A203R93 so
the leading and trailing edges of the 20 kHz refer-

ence {lower trace) occur in the center of the detec-
ted modulation pulses. (If A203R93 is changed, re-
adjust AZ202H89 as stated in (5) above.)

FIGURE 6-2
DETECTED MOD/20 kHz
REFERENCE PULSE TIMING

6-3




b. S8lope and Offset Adjustments
{1) Repeat paragraph 6-20a(l) through (5}.

{2) Change presset in 1 GHz steps from 1 to 18 GHz,
adjusting A202R87 to preduce a symmetrical wave-
form across the band.

{3) BRepeat steps (1) and {2) above as necessary.

(4)- Remove jumper from A202TP1 and TP3. Remove
ground from AZ02TPS.

c. Attenuator Driver Adjustments

NOTE 1: These adjustments are difficulf to maks,
and require careful set-up by personnel familiar
with microwave return loss measurements. These
adjustments affect only the Band B input VSWR
of the counter, and should be made only: {1) when
it is known that there is excessive input VEWR,
{2) the attennuator driver on AZ203 has been re-
paired,or (3} if A203 or A208 have been replaced.

NOTE 2: To make a meaningful return loss meas-
urement, use a directional coupler with a minimum
directivity of at least 25 dB (Example: HP 779D).

(1) Set counter to Band B, AUTC SWEEP, 00.0 GHz
START FREQUENCY.

(2) Carefully set~up equipment as shown in Figure
6-3. Note especially where cables or adapters must
not be used (which would degrade accuracy of the
adjustment]}.

{3} Set Limiter/Attenuator (A208) to maximum in-
sertion loss, by connecting a jumper between AZ203-
TPig and TP21.

{4) Adjust A203R44 for maximum return loss (wave-

form will be a DC level}.

NOTE 3: As B44 is rotated from full ccw to full
cw, the smplitude observed on the scope will go
from a maximum peint through a minimum polnt
and then to a maximum sgain.Maximum return loss
{minimum reflected signal) occurs at the minimum

{5) Remove jumper from A203TP1i6 fo TP21.

(6} Cycle Limiter /Attenuator (A208) through its
normal operating range by removing and ground-
ing the cable o A204J4.

(7) Inhibit the counter from locking up by jumper-
ing AZ203TP14 to TP16,

(8) Connect an 0.47uf capacitor across A203C2.

(8} Trigger scope from A203TP17 (Attenuator Con-
trol Ramp).

£10) Adjust A2063R21 for maximum return loss. See
Note 3, and Figure 6-4 for typical waveform.

{11) Remove jumper between A203TF14 and TP16.
Remove gapacitor. Reconnect cable to A20474,

FIGURE 6-4
RETURN 0S5 MEASUREMENT

point.
10 GHz
AT 0 dB
20 dB COUPLER p m
451 h q CW SIGNAL
FIGURE 6-3 COUNTER ?ﬁg GENERATOR
RETURN LOSS \ ¥
MEASUREMENT BAND B
SET-UP INPUT * DETECTOR

* DO NOT USE CABLE OR
ABDAPTER HERE. MAKE
DIRECT CONNECTION,

-

OSCILLOSCOPE

6-4
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Attenuator Control Adjustments

NOTE: To be performed only upon installation of
a new Limiter /Attenuator {A206}, or replacement
of the Converter Sequencer board (A203).

(1) Connect an 0.47uf capacitor across A203C2,
(2) Connect the Channel A 10X probs of scope to
A20331 pin 1 (igeviesi- Connect Channel B 10X
probe to A283TF17.

{3} Remocove and ground cable to A204J4.

{4} Connect jumper between AZ03TP14 and TP186,

(5) Belect a value for A203R18 so the first two or
three steps of the Attenuator Control Ramp have no

effect upon Iggrigs (see Figure §-5}.

{6} Remove jumper between A263TP14 and TP1s,
Remove capacitor. Reconnect cable to A20474.

{7} Apply a 0 dBm, 1.4 GHz CW signal to Band B
input.

{8) Press RESET switch. Increase signal level to
the Band B input until the REDUCE SIiGNAL light
comes on. (Light shoul@ come on between +4 and
+6 dBm. ¥ it does not, select a new value for A203~
K17, and repeat steps {7) and {8} until it does.}

FIGURE 6-5
ATTENUATOR CONTROL
RAMP OFFSET ADJUSTMENT

Comb Leveling

{1) Set-up counter as described in paragraph
6-20c (1],

{2) Jumper AZ03TP14, TP15, and TP16 together.

{3) Connect Channel A 10X scope probe to AZ(3~
TP12. Trigger scope from A203TP20 (Reset).

www.valuetronics.com
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{4} Press RESET switch.

{5} Adjust A203R84 to level comb lines to 1 volt
nominal (see Figure 6-6).

{6} Remove jumpers from TP14, TP1i5, and TP1i6.

FIGURE 6-6
COMB LEVELING

HIGH FREQUENCY {A106) ADJUSTMENTS
Gate Accuracy — Band A (Option P2):

{1) Set~up counter and perfcrm error measurement
as described in paragraph 7-10.

(2) Adjust A106R80 to minimize difference between
averaged pulse reading and CW reading.

NOTE: If using Method A, it will be necessary to (a)
hkave a stavle RF scurce that will not be pulled more
than 10 kHz while being modulated by a 100 nS pulss,
{h} have no video information on the RF pulse,and ()
have a means of measuring BF pulse width and ampli-
tude. Alse, when using Method A, adjust AIGERED so
the average pulse reading is centered about the CW
reading {(gate error equal to zero}.

Gate Accuracy — for counters NOT equipped with
Band A (Option P2):

(13 Set SAMPLE RATE control fully counter-clock-
wise, BAND SELECT to Band B, MANUAL SELECT,
and 0.10 PRESET FREQUENCY.

(2) Apply & 1.3 GHz CW signal at -10 dBm to the
Band B input.

(3) Adjust A106R59 per paragraph 6-22a(2).

6-5
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SECTION 7
PERFORMANCE TESTS

7-1. GENERAL

7~2. The purpose of this section is to enable the user to
verify that the counter meeis specifications over the en-

tire freguency range, with both CW and pulse inpuis,

NOTE: For the verification of specifications not included
in this section, please consult the factory.

7-3. VARIABLE LINE VOLTACE

7-4. During the performance tests, the counter should
be connected io the power source through a variable volt-
age device, sc line voltage can be varied * 19% from nomi-
nal {100/120 or 220/240 VAC), io assure proper operation
of the counter under varicus supply conditions.

7-5. RECOMMENDED TEST EQUIPMENT
7-6. Refer to Table 5-1 for recommended test equipment,
Other equipment may be used provided that performance

is equal to, or better than, that listed in the able.

7-7. PERFORMANCE TESTS

7-8. RANGE, SENSITIVITY, AND MINIMUM PULSE
WIDTH — BAND A (OPTICN P2)
{300 MHz to 950 MHz)

a. Set SAMPLE RATE control fully counter-clockwise,
and BAND SELECT switch to Band A.

b. Connect a CW signal source to the Band A input.

c. Vary source frequency from 300 MHz to 950 MHz at
~10 dBm. Counter should display correct frequency,

d. Connect a 100 nanosecond pulse modulated signal
source o the Band A input. Set level fo -10 ¢Bm. Vary
source frequency from 300 MHz to 959 MHz. Counter
should display correct frequency. NOTE: Refer to para-
graph 6-3 for pulse width measurement.

7-9. RANGE, SENSITIVITY, AND MINIMUM PULSE
WIDTH — BAND B {925 MHz to 18 GHz)

a. BSeot SAMPLE RATE control fully counter-clockwiss,
BAND SELECT switch to Band B, AUTO SWEEP, and
00.0 GHz START FREQUENCY.

b. Connect a CW leveled source to the Band B input.

c. Vary source frequency from 925 MHz to 18 GHz at
the following levels:
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925 MHz - 10 GHz:
10 GHz - 18 GHz:

~10 dBm
-5 dBm

Counter should display the correct frequency.
d. Connecta 180 nanocsecond puise modulated signal

soyrce to the Band B input. Repeat step ¢ above, NOTE:
Refer to paragraph 6-3 for pulse width measurement,

7-16. GATE ERROR — BAND A {OPTION P2)

NOTE: Refer to paragraph 3-34 for discussion
of gate error.

a. Set SAMPLE RATE control fully counter-cilockwise,
and BAND SELECT switch to Band A.

b. Apply a 950 MHz CW signal at -16 dBm to the Band
A input.

NOTE: Guote error readings can be taken using two medu-
lation methods (A or B), and two measurement methods:
strip chart {(most accurate method) or scratch pad.

Modulation Methods:

METHOD A: Puilse modulates signal source with 100
n$ wide, negative-going ECL level pulses.

METHOD B: Simulates modulation by applying 100
n8 wide ENABLE pulses to INPUT INHIBIT connec-
tor on counter rear panel, {This method is preferred
as it avoids errors associzted with possible pulling
of the signal source.)

¢. Error Measurement Using Strip Chart Recorder:
(1} Set-up test equipment as shown in Figure 3-7,
with recorder connected to the BCD guiput of the
counter.
{2) Record the CW frequency reading.
{3) Pulse medulate — use Method A or B.
(4} Record the average pulse reading.
(5) Gate error is equal to the difference betwesan

the reading for (2} and (4}, For 100 ns wide pulses,
error should be less than 570 kHz.




d. Error Measurement Using Scratch Pad: 7-12, REAR PANEL OQUTPUT LEVELS

{1} Reduce SAMPLE RATE time 80 each reading a. Apply a pulse modulated signal to the counter.

can be recorded on scratch pad or chart,
b. Measure GATE and SIGNAL THRESHOLD cuiputs

(2} Record CW frequency reading. using a 58 ohm shunt feedthru to an oscilloscope.

(3} Pulse modulate — use Method A or B. {1) SIGNAL THRESHOLD OUTPUT should be zero
VDO with no RF signal,and at least -0.5 VI}C when

{4} Record and then average ten or more succes- RF is present.

sive readings.
(2} GATE OUTPUT should be at least - 0.5 VDC,
(5) Gate error is egual to the difference between corresponding to counter gate.
the readings for (2} and (4). For 100 ns wide pulses,
error should be less than 570 kz.

7-11. GATE ERRCR — BAND B
7-13. REAR PANEL INPUT INHIBIT LEVELS

NOTE: Refer to paragraph 3-34 for discussion

of gate error. NOTE: INPUT INHIBIT has a 50 ohm source impedance
returned to -2 VIC.

a. Set SAMPLE RATE control fully counter-clockwise,

BAND SELECT to Band B, AUTO SWEEP, and 01.0 GHz a. Apply a CW signal fo the counter.

START FREQUENCY,
b. Apply -1.7 VDO to the INPUT INHIBIT connector.

b. Apply a 1.3 GHz CW signal at -16 dBm to the Band Counter should operate normally.
B input.

) c. Apply ~ 0.9 VDC to the INPUT INHIBIT connector.
¢. Repeat step 7-10c. NOTE: Gate error is a function Counter should stop counting, and operate as if a no
of IF frequency. signal condition existed.

7-2
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SECTION 8
PARTS LISTS

&-1. GENERAL

8-2. This section contains information helpful in order-
ing replacement parts for this counter, Four tables pro-
vide sufficient information for identifying a part and ob-
taining a replacement, either from EIP or from the manu-
facturer.

8-3. LIST OF TABLES

a. Table §-1, REFERENCE DESIGNATORS/ABBREVIA-
TIONS: Lists abbreviations used as schematic reference
designators, and in parts list descriptions. Note that
some components have two distinet "codes” identifying
that part. For example! an integrated circuit is identi-

fied on schematics as "U", but in the parts lists as "IC",

b. Table 8-2, LIST GF MANUFACTURERS: Provides a
listing of manufacturers names and addresses, and
their Federal Supply Code for Manufacturers (FSGM)
number. The FSCM number (or an equivalent} is used

in the parts lists as the guide to the manufacturer oy

supplier of the part.

¢. Table 8-3, MASTER PARTS LIST: This list has an
entry for each separate replaceable part used in the
counter. Entries are arranged by EIP Part Number and

contain a part description plus the manufacturer's part
and FSCM number. This table is used with Table §-4 to
completely identify a component part,

d. Table §-4, REPLACEABLE PARTS LIST: This table
provides a detailed component parts listing for all PC
boards and assemblies where the parts or componenis
are field replaceable. NOTE: Certain assemblies cannot
be field repaired, but must be returned to EIP for ser~
vice, This table is arranged first by Assembly number
{ALGI, Al02, etc.}, then by the schematic reference
designator (if any) asscciated with the assembly. Parts
identical to those listed earlier for that assembly are
identified in the column headed "SAME®. The EIP Part
Numbers refer to those listed in Table 8-3.

8-4, TO ORDER REPLACEMENT PARTS:

a. Send order directly to EIP at the address shown

on the title page of this manual.

b. S8pecify the EIP Part Number, Reference Designa-
tor {if any}, and a brief description of the part.

¢. For parts not listed in the Parts List: Specify the
function, location, and descriplion of the part required,
and the model and serial number of the counter.

TABLE 8-1.
REFERENCE DESIGNATORS AND ABBREVIATIONS

REFERENCE DESIGNATORS

ABBREVIATIONS

A Assembly CAP Capacitor M, Male
B Battery or Fan CBN Carbon MTCH PR Matched Pair
c Capacitor CER Ceramic PC Printed Circuit
CH Diode CMT Cermet FCB PC Board Assembly
Ds Indicator [(display) CNTR  Counter PF Picofarad
F Fuse CONV  Converter PREGC  Precision
J Jack or Connector COMP  Composition RSTR  Resistor
K Relay CONN  Connector RT AN Right Angle
L Inductor nI Diode §.A.T. Value or type selected
P Plug or PCB contacts ELEC  Electrolytic during factory test.
Q Transistor FBTH  Feedthrough Part may not be used.
R Resigtor FLM Film SW Switch
S Switch FML Female TANT  Tantalum
T Transformer GP General Purpose TREIM  Trimmer
TP Test Point 1C Integrated Circuit Ur Microfarad
G Integrated Circuit K Kile ( x 1,000) UH Microhenry
w Wire {cable) LED Light-emitting-diode VAR Variable
X Socket or Holder M Meg (x 1,000,000} WPRF  Waterproof
Q1-3 €1 through Q3 MET OX Metal Oxide Ww Wirewound
Q1/2 Q1 and Q2 {matched MF Metal Film XSTR  Transistor
pair) MH Miliihenry
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5000C
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8-2

MFR NMAME  ADDRESS . ZIPCODE
CRIOVEN LTDWHITBY ONTARID:CANADA
ALLEN~BRADLEY COweSOMILWAUKEE,WI 53204
TEXAS INSTRUMENTS TMC.eDALLAS:TYX 75222
AMPHENDOL CONNECYOR DIVe sBUNKER RAMO CORP, BROADVIEW.IL 60183
SOLID STATE DIWesRCA CORP»SOMERVILLE NJ 0D8RTE
ARROW~HART INC, yHARYFDRDLLCT 061 086
AMERTCAN PAMCOR TNC,.PADL I PA 1930%
SEMYCONDUCTOR DIVe oMOTOROLA INCe ¢ PHOENIX, AZ 85008
CORLUOM INCeoCHICAGDItL 60639
GENE RAL RESISTANCE DIVaoCHRINETICS INC oMY VERNONGNY 10550
FAIRCHILD SEMICONDUCTOR. MOUNTAIN VIEW.CA 94040
SLOAN CUMPANY . SUN VWALLEY,CA S1352
£ AND K COMPONENTS INC.+WATERTOWN.MA Q2172
CTS OF BEANE TNCs »B3ERNE;IN 46711
GEMERAL DYNANMICLS CORP«sSAN DIEGO.CA 92112
AMERI CAN COMPONENTS INC. .CONSHOHOCKEM.PA 19428
17T SEMICONDUCTOR DIV.0F ITT CORPesHePALM BEACH,FL 33401
STGNETICS CORPoSUMNNYVALE.CA 94086
MST ELECTRONICS INC. s WODDSIDE sNY 11377
UANA LABORATORIES INC.sIRVINE,CA S26&4
STANFORD APPLIED ENGINEERING INC.sSANTA CLARA.CA 95080
PAVMOTCR INCe+BURLINGAMFE LA Q4010
CORNING GLASS WORKSBRADFORD.PA 16701
VARADYNE INDUSTRIES,SANTA MONICACA 30404
NATIOMAL SEMICONDUCTOR CORP.sSANTA CLARA.CA 93053
HEWLE TT=PRACKARD (O.sPALD ALTO.CA 94304
ATC DIV.PHASE TNDUSTHUNTINGTON STATIONsNY 11745
ELECTRONIC SPECIAL PRODUCTS MONSANTD COes CUPERTIMO,CA @50t 4
SPRAGUE ELECTRIC C0ssNORTH ADAMS ,MA 01247
BELDEN CORP.+CHICAGU. I 60644
BUSSMAN MFG DIV s MCGRAW—EDISON COooeST WL OUIS MDD 63107
ELECTRO~MOTIVE MF G, CUOoWILLIMANTIC.CT OB226
NYTRONICS TMC. PELMHAM MANQOR:NY 10803
ERIE TECHNUOLCGICAL PRODUCTS INC.+ERIE.PA 16512
MELTPSY DI Ve BECKMAN INSTRUMENTS FULLERTONCA 92634
AMPEREX FLECTRONIC CORPeoHMICKSVILLEWNY 11802
MEPCO/ELECTRA INC s MORRISTOWN NS BT7960
MILITARY SPECIFICATION
ROZAN BROSeINC. SKNKIE, 1L 50076
DALE ELECTRONICS INC.eCOLUMBUSNE &£8501
KINGS ELECTRONICS COes TUCKAHOF oNY 10707
VI THAMUN YTNC: s BRIDGEPORT (CT Q68601
SEALECTROs MAMARQONECK NY 10544
DELAVAN DIVes AMERICAN PRECISTON INDUSTWsEAST AURDRASNY 140582

FOLLOWING MFRS DO NOT HAVE FSCM NUMBER

MDLEX INCesL ISLE, IL 603532
STETTNER~THRUSHyCAZENDVT Aoy 13035

PLESSEY ELECTRO~PRODBUCTS.LOS ANGELES.CA 900646
R-=0HM CORPIRAT IOMe [RVINE,CA 92664

LEMI UsSeAe INCo+BERKELEY,CA 94710

AMY MANUFACTURER OF THIS PRODUCT

TABLE 8-2. LIST OF MANUFACTURERS
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EIP P/N ITEM DESCRIPTION MFR MFR PART NUMBER

2020041 FCBIUNIVERSAL EXTENDER EIP

2020002 DSC+XTAL I TCXC EIe SRCE CONT DWG
2030011} OSC e XTALE ROOM TEMP Q00809 ALB8TDED-30
2030013 DSCeXTAL T S4185 MHZ EIP SHRCE CONT DuG
2540063 ASSYIHARNESS EIP 451=-4110
2040065 ASSY:IHARNESS ELlP AE1~A204
2040068 ASSY IHARNESS EIP £51=-A200
2040073 ASSYICABLE.LY RIBBON [0 §24 451«A310
2040050 ALSSY ICABLE FLFX CO=AK Elr 451+-A103
202003% ASSYICARLEWFLE X CO=AX ElIP 451-A10%
2040002 ASSYICABLE+FLEXCO-AX Elp AS1~-AL105
2040095 ASSYICABLEsFLEX o CO-AX EIf 451 -A200
2040096 ASSY ICABLEFLEXCO-AK EIP 653 -A200
2040097 ASSYICABL EoFLEX s CO-AX 1P 451=A200
2040098 ASSYICABLE FLEX.CO-AX EIP 451=A200
2040099 ASSY TCABLE sFLE X» CO-AX ELlR 451-A200
2040107 ASSY ICABLEFLEXCO-AX ElP 451=-A109
2040312 ASSYIHARNESS ETP

2100002 CAPICHIP 00IUF 20% S0V 85275 V121 0A102MF
2100010 CAPICHIP 100K 10% SO0V 9%2T75 VWYTICAI0OKF
2100011 CAPIOHIP 10PF 5% S50V 29960 ATCL00A100JCS0
2150001 CAPICER o00%1UF 20X 1KV 56289 SGA~DI0
2150003 CAPICER JOL1UF 20% 00V 56289 T6-510

21800056 CaP ICER 202UF 20% 100V 56289 Tiu~520

2180010 CARICER o FSUF 20V Ti15%0 UK20-503
2150042 CARICER e 1 UF 1AY GO00OR RT-18-0,12
2160004 CAPICER 10PF NPD S500V 72982 301000COMOI00C
2160005 CAPICER 12RF NP0 S00V 72982 3A01000C0GO120C
21600056 CAPICER 15FPF NPD 500V 72982 201000C0G0LIS0J
2160007 CAPICER 134PF NPDO 500V 72682 20100000CD120J
2160008 CAPICER 2.2PF NPJQ 500V 72982 301000C040220C
21 €0009 CAP ICER 22PF NPQ 500V 72482 3010000060220J4
2160010 CARICER 24PF NPD S00V 72%8E J3A01000C0OG0240J0
2160011 CAPICER  3.0PF NPO S00V T2982 301000CDJ0305C
2160012 CAPICER 2. 3IPF NPO 500V 72982 301000C0J0330C
23160013 CAPICER  &4,7PF NPD SO0V 726982 301000(0H0A4ATSC
2160014 CAPICER HBPF NPD 500V 72982 301000CaH0689C
2160016 CAP :CER 20PF NPO S00V 7298z 201000C0G0O2004
21 £0993 CAPICER-SELECT AY TEST 72682 201000COXOXXXX
2200010 CAP TELFEC B3 Q0LF 25y 80031 91525MAB82
2200011 CAPIELEC 40000UF 16V B0031 S131S54844
2200012 CAPIELEC 11000UF 15v 800631 39CS15HP113
2250001 CAPIMICA 10PF 5% SO0V 721386 DMISCDIOODD
2250002 CAPIMICA 100RF 6% 500V T213¢ DMiSCDIOTJO
2250003 CAPIMICA 1000PF 5% S500V 72136 DMISCDIQ2JO
22%000% CAPIMICA ISOPF S% 300V 72176 OMISCDISE 40
280005 CAPIMICA 130PF =% S00V TF2136 DRISCDIBLJID
2280008 CAP IMICA 20PF S% S00V 72i3& DMIBCD2004O
2A2%000% CAPIMICA 200PF &% 500V 72136 DMISCDZOY1JO
2250010 CAP MY CA Z2ePF B% S00V 72136 DmMISCD2Z20J0
2250011 CAPIMICA 220PF B S00V 72136 DELSCL22{ 40
2250012 CAPIMICA 2TPF 5% s00V 7213 DMIS{D270JD
2250018 CAPIMICA IIPF 8% SO0V T213€ OMISCD23I0J0
2250015 CAP SMICA 2GPF E% 500V T213€ DMISCOI90J0
2250017 CAPIMICA 4YPF A% 500V T213€ OMISCDATOUD
220024 CAP IMICA J0PF 5% 500V 72138 DMISCDI00 JO
2z80025% CAPIMICA &RPF 8% SO0V T213€ DMIECD6S0JO
2250025 CAPIMICA 6B0PF SX SO0V T213%8 OMISCDest JD
2250027 CapimicA 120PF 5% S00V T2136 DMISCDYIZ2Y JO
2250028 CAPIMICA 1S5PF S5X S00V T213&€ DMISCDL5S0JO0
22509939 CAP IMICA-SELECT AY TEST 72136 DMLISCDXXHKD
23000605 CAPITANT J47UF 35y 14433 TAG2D=0.,47/735-50
230000643 CAPITANT 1 .QUF 35y 14432 TAGR2D0-1,0/35+80
23C0010 CAPITANT 10UF 16V 14433 TAGR20—-10/716~50
2300015 CAPITANT 3I3UF 10V 14433 TAG20-33710-50
2300017 CAPITANY  ATUF Ha3V 18433 TAGRO~4T77843«50
z2300020 CAPITANY L 10UF 35V 14423 TAG20=-.10/35~50
2300023 CAPITANTY 33UF 20X 20 14473 TAGRO0-33720
2300024 CAPITANT 100UF 20X 6.3V 14433 TAG20-100/6.3
2300025 CAPITANY &4TUF 20% 16¥ (14432 TAG2O~4T/16~20
2320001 CAPITRIN 2=8PF 250V 00008 1 OS~-T-22-2/78
2350092 CAPITRIM 5.5~ 18PF 250V QUOOR 105-T~22-5,85/18
2350003 CAPITRIM B-280F 350V 00008 108«T+22«8/25
2350017 CAPWFDOTHIRF FILTER,SKP¥ (4618 B8%9556~1
2350022 CAPITRIM S5 51 BPF 250V 00008 108=-T~24-%5,5/18
2350027 CAPIMOND L022UF 10X 50V 28654 2130X7R0S0RZR3IK
610010 CONNL JACK s BLKHD s RECPT Q8291 51=048<«0000
2610017 CONNIPLUGPL RLCPT,,3TR 28291 52-052-0000
26310018 CONNIJACK ¢ PC RCPY «STHR 9RZ29% 51=051-0000
2610024 CONNIBNC sBLKHD s TRS FANSH 91836 KL-79-35

TABLE 8-3. MASTER PARTS LIST
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EIF P/N

PE2OD0S
2520005
2620014
2620018
Z620018
FH20019
2E2002%
2620042
2620044
FH20048
ZE30002
2630002
2¢40004
2640022
2ZE5Q0002
EFR0GT
eT04001
ZT04154
2TOATST
2T05227
Z705230
2FQ5B2 3%
27052 34
2EOS237
2710004
2710006
2710012
2TI0014
2710016
2710028
2T 10029
2710030
271090 3%
2710032
2720963
2800001
2800004
2800008
2800010
280001 4
2607400
3007402
3I00T404H
2007403
3007408
30074310
3007413
3007420
2007430
2007432
Z0CTALT
3007454
AO0TLT3
3007475
20CT4¥o
3007480
A00TA90
30074932
G074 95
3009602
3010ei s
2015637
30131414
3011495
3013440
3013441
304044
3040304
3040205
30405535
3040733
3040743
3041458
30430495
30431 30
3050005
20503311
3050710
3054002
3054040
205420%
304265
3054308
3070001
JQTFQLo2
3070003
BO0FCO0a
3070008
ACTOO0A
EQT0Q07
2070008
FOFHOOT

8-4

ITEM DESCRIPTION

CONMNIPC WAFFR 6P IN ML
CONNIPC RT AN SPIN 8
CONNIPC WAFFER APINe ML
CONNIPL WAFERs 6P IN, ML
CONNIPC EDGE 1BPIN
CONNZIDC EDGE  BDIN
CONNIPC RT ANsEPTINs ML
CONNIB2C WAFER, 9PIN., #i
CONNIPC WAFERLI1Z2PIN. ML
CONNIPC RY AN BPIN ML
SOCKETI 14 PINGNYLON
S0CKETI 14 PINJNYLON
CONN S0PIN

CONNIRECP To6 PINGML/F ML
CONNAFILTERIPANEL MNT
DIGDL T 6.2V ZENER

: RECT

I GEHN PURP

T 51V ZENER

i B8V ZENER

"t 45TV ZENER

1 BelV ZENER

I 602V¥ ZENER

T B.PV ZIENER
DIGODE: HOYT CARR

HOT CARR

DIODE IVOL'T VAR CAP
GINDE,MTCH PRIFHILION
DIODE: MDY CARRIER

BROG RECT

BRIDE RECTY

DIODEMTCH PR: MV1IA0§
DIODE ZOGRADED IINDE0B-01
PIODE s GRADEDIINGEQB-0R
DIQDE: 12v ZENER

LAMP, INDICATORT RED
ICSNUMERTC IND,y RED
LAMP.LEDI GREEN
LAMPILEDS SV 15#ARED
LAMPILED »YEL DIFFUSED
TCIQUAD 2INP NAND GATE

1CIQUAD 2INP NOR  GATE
ICIHEX INYERTER
FCIHEX INVERTER
TCIQUAR Z2INR AND GATE

TCSTRI  3BINP MNAND GATE
ICIDUAL & INP NAND TRIG
IC:DUAL A TNP NMAMD GATE
ICIBINPUT NAND GATE
ICciauaD 2INP OR GATE
ICIBCO/TPSEG DECODER

[a
s
o
[
>
™~
L=
3
R
-
~
L]

CIQUAD 2INP EXCL OR GT
CIOECADE COUNTER
C:aBIT SINARY COUNTER
C1a81I 7 SHIFT REGISTER
cIiDuat TTLAMONOSTEOL MY
CIlurF COUNTER-DIVIDE/S
ICSURF BLD DEC (NTR
1C:DUAL DIFF COME
ICIFDUR=-QUAD MULTIPLIER
i CEQUAD GPIB TRANSCWVR
ICIGUAD GPIB TRANSCYVR
ITCIPHASE/FRED DETECTOR
ICIVOLT REG
ICIVOLY REG
ICITIMER s LINEAR
ICIDIFF WIDEO AMPL
IC20P AMPL
IC:0P ARPL
TCIDUAL/DIFF AMPL
IC20P AMPL: COS/MOS
ICIHEX IMNVERTER
TCIVOLT COMPARATOR
EC:vDLY COMPARATOR
ICIRAM/4BIT OUTPUT PORT
YC:a4-817 CPU
ICECLOCK GENERATOR
ICIPGRYM 6P /70 DEVICE
ROMAG~-BIT I/0 PORTS
YaD 2-1 LN DATA SEL
UAD BI-STABLE LATCH
TLAMONDSTASLE MV
IN/P OUT BBIT SR
75 IN/S QUYT BBTT SR
2INP NOR GATE
UAD 2/1 MULT IPLEXR
UAD 271 mMUX ITHY JQUT
UAL D F/F

Pb et B0 s v B

[
)2
(=]

o g nd Sl e B T ek Lol
fataYaTatalalnlatatsl

BUde as DR £a 08 05 ke KA SE

DOODTUN-OD

i

TABLE 8-3 {Continued).

www.valuetronics.com

MFR PART NUMBER

QE-18=5061
0G-B6~1081
09-60-3041
09=60~10681
1-583407~8
5834079
OG~BE=-103%
09-H0~%091
09~ 60-1121%
0O=-66~1081
AwsaQT=156
A-GA40TF=-f4
5740500
RAL IDENYL.
644

1NB2T

i NAOO1L
INGLS 4
1NA PR Y
INS227
INS230
InNS23E
1NER34
INS23Y
FH11CO
SQA2~- 2800
MV1 0%
2710604
5082~2835
MOAGOO-1
MDAGY Ot
MAL 16
2730960
2730960
INGSE3A
MVS021
SOB2=-F¥30
MYE253
2LES~-RTPFLE/LS
MVY5353
TA00N
THO2N
T&0AN
7405N
T40BN

T4y 0N
Taldn
Ta420M
TA4I0N
TA32N
T44FN
TABAN
TATEN
TATEN
TATHN
TABEN
T490N

749 3N
TAGEN
9602N
SPa6168
SPR&3TH
14141
14950
3aa0P
3441P
40440

308

305

BE5Y

733

TAHLCHN
1458P1
30497
321308
87938

31N

FLOCN
PROC2—-1
CA040
Pa20L
PaZes
Pa3pe
FALS2BTN
T4LSTEP
Tar1232p
TaLigap
TALIHET
T4, 502P
T I1DTP
T45158P

7 4L ST 4P

MASTER PARTS LIST



EIP P/N

3070010
3074123
3074155
3074157
A0T41 76
3074377
2074163
3074196
3074279
3074393

TO PG P ot 3o s
o e g
&

31

Gl Cal Cad (ad Fad Lok T Ll ok 4d
T o ok 300 G o s gt fh
Tk e VD ot s o b

NODOOOOGoOo

4083922
42057500
*O€ELATE
4Qe226}
4062431
4062871
ACERTS2
2NES62]
GOE8TH]L
4068661
431C1003
AE02003

4250006
4280008
4250003
4250011

4280009
4290001

45300008
4500010
4513001

4510007
4540002
4540003
4703563

ITEM DESCRIPTION

ICIQUAD 2TNP MNAND GATE
ICITTLUAMONOSTABLE MV

i
i
1

(glslslazalatslsisislel

IR LN TR I P P LY T

[als]

1
I
i
1
1
1
I
i
1
I
1
14
I
i
H
I
b i

I

sDUAL 2741 INE DECODR
QUAD 2ENP MULTIPLEXR
PRESET DEC COUNTER
PRESEYT BINARY CNTR
UB/ON BINARY CHNTR
PST DECADE COUNTER
QUAD B3 LATCH

DUAL 4-BIT BIN CNTR
DUAL DECADE CNTR
CIDUAL 4 INP AND  GATE
TRIF 3INP AND GATE
TGUAD 2INP NOR GATE
CIQUAD 2INP AND GATE
CITRY R GATE

LCITRIPLE LINE RECEIVER
TSQUAD TRANSLATOR
CIQUAD TRANSLATOR
CAiBI-OQUINARY COUNTER
CIDUAL FINP/IDUT OR GT
CITRIPLE LINE RCWVR
ICIDUAL D Fr/F

CiDIGITAL MIXER/TRANS

ICIMON~TRYERT HEX BUFFR

INDUCTOR:
INOUCTOR:
iNDUCTOR:
iNDUCTORY
INDUCTDR
INDUCTORI
RSTRICOMP

0
1
Qu
1
[+
i0
g

«1 U+
o QUH
1Bl
el UK
12UH
0 UH
¥ TOi. t/73w

RETRICOMP=-SLECT AT TEST

ESTRICOMP
RSTRICOMP
KSTR:COMP

a
1]
5

¥ TOLs 174w
1 0OHMS 5%
ot DHMS 5%

RETRICOMP-SLECT AT TEST

KETR:COMP
RSTRICOMP
RETRIPREC
HKETRIPREC
RSTRIPREC
KSTRIPREC
RETRIPREC
RETRIPRE(
RETRIPREC
ESTRIPREC
LETRIPREC
FETRIPREC
RETRIPREC
RETRIPREC
KETRIPREC
RETRIPREC
RSTRIPREC
RETRIWY

RETRIWW

RSTRIwWw

RETRI®W O
RETRIww O
RGTRICHBHN

RSTHR S CMT

RSTRICMT

RGTRICHT

5
5
i2
39

ta
2a
2'
Re
47
=
S
8s

1

2

a

5
05
30
056
15
FlM
FLM
FLM
Fim

X TOLe 172w
% TOL e iw
o1k OHM  Ix
e GK DMK
TE0 OHM
o TK (HM
26K O
43K OHM
8TK COHM
o BK OHM
S2K O™
TEK OHM
E6K CHM
GOK OHM 1%
O0OK OHMa2%X
QOK OHM 5%
BOK (OHM 1%
OHM 1% TW
OM 3% 2%
OHM 5% 1w
OHM 3% &
Gt 3% Sw
Bas2 CHM 5%
1.00MEG 1IX
2.D0OREG 1%
4. 02MEG 1X

B I s DB Pk e [ ek Bt b
AR AN

KRSTRIMET QX.100PPM 1/ 4w
RETRIMTOX~SLECT AY VEST

NUTF: ase
FSTRIPREC
FSSTRIPREC
FSTRIPRECQ
RETRIPREC
RETRIPREC
RSTRIAREL

P

i
2
'y

MFR

MFR PART NUMBER

Tal. OON
T4 23N
TALBEN
T41ETN
TAITEN
TFaLTTIN
T43G93N
Tay9EN
T42TIP
7A3R3P
TREFO P
TAH2IN
FaMLLP

FCOEGFXAR D
RCOSGF XX S
RCOTFGFAXKY
RCOTFGFSRL 4
FCQTGFSRE S
RCOTGEF XXX J
RC20GF XXKJ
REIZGFAXXJ
RNSHC 1 212F
ENSSC 3G22F
FNSECTSQ0F
FNSSDTATZF
FHNSSDZE265F
RNTHD 2431 F
FNSSD2BTIF
FNESDATEZF
ENSBDEGPIF
PNEEDETFELF
RNSSDBGHYEF
AMESE - 3= 10028
AMESS (3200 3C
AMEES ~C1-4003D
AMESS=( 2« R00208
TP{LO0PPM)

R 5~ 28

Z3SE300S

RG-2

RE=-8
R258 ¢ 2-5X~1/ 0%
CCEO0AF

CCRO04F
CLAQZAF

Cars2% /0HMS
CL/2R7 KKK

RESISTORS NON«INOUCTIVE WIREWOUND

BK OHM 01
OK OHM L,01%
DK DHM, 02 5%
QK OHM L05%
3K OHM  .1X%
BK OHM 1%

RETRIPAEC 3.7K OHM o1 X
RSTF NEITWORKIISXISK 2%

RETRIVAR
RETRIVAR
RETRI VAR
HSTRIVAR
RSTRI VAR
FSTRI VAR
HROTRIVAR

CER
CER
CER
CER
CER
W

250

1K OHM
10K OHM
100K OHM
500 QM
10 OrM
500 OHM
K/5PDT S

SWITCHIPS/R (PWR FNDJ}
SelTCHIP/BA-STATN{aS51)
SHITCHITOG.SPDT 120V 5A
SKITOCHITOGDPOT 125V, 34
SHI TCH» THUMBWHEE L : BCD
SWITCHIPC 7TCKT,,S5PST

XSTR: NPN

TABLE 8-3 (Continued].

www.valuetronics.com

05591
05591
058491
05891
055%1
06561
05591
80740
73138
Tiiasg
73138
73138
73138
73338
11236
EIf
ElpP
09353
04009
2380
23880
0r263

TYPE 4S8P1%38
TYPE 458P1SS
TYPE 4S8P15H
TYPE 4S8P1S58
TYPE 45RP1S8
TYPE 458P1%8
TYPE 45BP1S8
A93~1~RISK
TEHER 1K
T2XWR1 0K
T2RURLOOK
T2AYRS 00
TEXWRLO0
89PR«~500
EFBOTB/RVF4S
SRCE CONT DHG
ERCE CONT DHG
T104H
B830C48Q
S0004 R
1007662
AN33H3

MASTER PARTS LIST
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EIP P/N ITEM BESCRIPTION MFR MFR PART NUMBER

AT041 24 XSTR: NPN GP 04713 2h4lZa
47061 Z0 X5THI PNP 4GP GaF1l3  ZNALZE
AT043G) X5TRT NPN 04713 2NAACH
AT04G L6 XsTa: N~CHAN JFEY 04713 2Na 41D
AT704959 E3TRI PNP RF 04713 ZNAGSG
4705983 AX3THI NPN  DWR CaTri ZNE9R3
4705 HG XSTRI MNPN  DWR Gav1 2N5989
4716002 K3TRy BNMP PWR 0a7t3 MJIEITO
47310003 XSTRI NPN  Owi2 04713 MJIESZC
4710009 KSTEI PNP Ca7r3  MUEIS0
4710010 XK3ITW: PNP  RF 04713 WMES—HAT
AFAQQ LS ASTRIGRADED PN517T9-RED eip 4705179
4710052 KSTRIGRADED 2N51TPo-YEL Elp 4708179
4Ti0013 XETRIGRADED ZNGITI-GRN EIP 4T051TFS
4TF100185 KETRIMTCH PR, ZNSBLTO-YEL FIP a4ri10012
4TI00LT KSTRINPN RF Sw 02713 MMTIQCO
4710014 XSTHS PNP  AMBL 047313 HMPS~LS51
4730019 XETRI PNP AMPY 04713 MP5-D5S
47100621 XETEI NPN AMPL 04713 wmpP5~DO0S
aFI00E2 KSTRT N-CHAN JFEY 0129% TIST3
47100723 X3THRI PNP RF 0izas AGT&26 Y
4710024 KSTR: NPN RF 73445 BFRYO
4720002 X5TR: NPN RF 0ATFL3 Z2NIBEE{MOT}
4900004 THANSFORMER . POWER = SPEC CONT o DW S
5000012 FANwAXTAL 3 115VAC 23936 8500
EC0005% TILT BATL 21793 A4%3458
EQOQLEE CMOBIPND wW/TNSERT «31D 86797 RBO6T=-0ML.Z255HFT
E000050 KEY s POLARIZING:PCB COMMN 04618 53003014
SC0007G FUSET o#750AsSBe3AG,250V 71400 MDL-3/74A
5000103 FUST: 1.5A05B+3AG2250V Ti400 MDR-i-1/2
5000112 BATYERY CLIP, L/E®SPCG 833320 1234
SZIDO0R3 COVERSENCLT TOCP 21793 A4T2453
sz2l0024 COVER+ENCLS BROTTOM 21793 as53a4asa
S220003 FOOTyPLASTICIENCLOSURE 21793 453457
5280016 CONNIMODIFIED, 24 PIN Elp MSAFIZE40024
5440002 LINE CORD SET, 3-COND TGo03 17250
ADDITIONAL ENTRIES TO PRECEDING LIST
EIP P/N ITEM DESCRIPTION MFR MFR PART NUMBER
2150008 CAP: CER .005 UF 20% 100V 56289  TG-DS50
2350018 CAP:FDTH: RF FLTR, 5,000 PF 72982 1270-016
2350021 CAP: TRIM 2-8 PF, 250V 0000B  10S-T-24-2/8
2630009 SOCKET: 14 PIN IC 71785%  14-N-DIP
2630010 SOCKET: 16 PIN IC 71785%  16-N-DIP
2560028 CONN: RCPT, KEYED, 6 PIN, M/F 0000M  RG1.B.306.C
3084123 IC: TTL/MONOSTABLE MV 0000X  74LS123N
3084155 IC: DUAL 2/4 LINE DECODER 0000X  7LLSTS5N
3084193 IC: UP/DN BINARY COUNTER 0000X  74LS196N
3084196 IC: PST DECADE COUNTER 0000X  74LS4196
3084257 IC: 2:1 MUX : 0DOOOX  TUESZ5IN
30814393 IC: DUAL 4-BIT BINARY CNTR 0000X  74LS393P
3084490 IC: DUAL 4-BIT DECADE CNTR 0000X  74LSH90P
3087400 IC: QUAD 2-INPUT NAND GATE 0000X  74LSOON
3087402 IC: QUAD 2-INPUT NOR GATE 0O0OX  7ALSG2N
3087404 1C: HEX INVERTER 0000X  74LSO4N
3087405 IC: HEX INVERTER 0000X  74LSOSN
3087408 IC: QUAD 2-INPUT AND GATE 0000X  7ULSO8N
3087413 IC: DUAL 4~INPUT NAND TRIGGER 0000X  74LSI3N
3087420 IC: DUAL 5-INPUT NAND GATE 0000X  THLS20N
3087430 IC: 8-INPUT NAND GATE 000X 7HLSION
3087432 IC: QUAD 2-INPUT OR GATE 0000X  7HLSIN
3087447 IC: BCD/7-SEGMENT DECODER 0000X  7ULSLTN
3087475 IC: QUAD LATCH 0000X  74LSTSN
3087476 IC: DUAL J-K F/F 0000X  74LST6N
3087486 IC: QUAD 2-INPUT EXCL OR GATE  0000X  7HLSB6N
3087490 IC: DECADE COUNTER - 0000X  7HLS9ON
3087493 1C: 4-BIT BINARY COUNTER 0000X  T4LS93N
4710007 XSTR: NPN PWR 0000X  MJE3055
4710026 XSTR: NPN RF 0000X  NE73432B

* CINCH DiIV., TRW CORP., ELK GROVE VILLAGE, (L 80007
TABLE 8-3 (Continued). MASTER PARTS LIST
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ASSY A1 COMPONENTS PCB ASSY A102 PCB ASSY A103

(BASIC COUNTER) COUNT CHAIN CONTROL COUNT CHAIN E; jg;ggig
P/N: 2020084 P/N: 2020083 e 4oro108
REF EIP P/N R5 HOT10473
REF  SAME  EIP P/N REF  SAME EWP/N L0 .
FAN 5000012 o 4010243
SIGNL LAMP 2800010 CT 2300008 ci 200015 17 1010103
F1{115V) 5000101 C2-3 2150001 C2-3 2150002 .
F1(230V) 5000079 Ci 2250026 cu c v Al
J1(PWR MOD) 2650003  C5 2300015 C5-9 c2 e 4010102
J2-5 2610024 C6-10 2150003 R s
J6(ACC PWR) 2640028  Cii 1300029 -3 2630009 7 58
SMPL RT KNOB 5000056  C12 Cé R R
TILT BAIL 5000055 P2 zou0170 122 .
TOP COVER 5210023 J1 2630009 fos iy
BTM COVER 5210024 R1 4130187 o s
MTG FOOT 5220003 Q1-7 4710019 R) 4130241 has ~
AC PWR CORD 5040002 08 4710003 s RE 4010183
S101(POWER) 4500008 Q9 4704126 U1 sosuasy 07 s
S102, S104 4510001 U2 sos7aos 8 S
THMBWHL SW 4540002 R 5010100 U3-5 Ul A Ry
MAN/AUTO SW 4510007  R2-4 4010752 Ug-12 soszars S
T1{PWR XFMR) 4900004  R5-6 4010222 U13 3090004 ) 4010821
R7 1010223 Uty U1 s g
RS 4010703 U1s stioizs 2 o1
RO 5010101 U15-18 sosuize 00
R10-11 RS U19 sosasoo o> 4010101
PCB ASSY A100 R12-18 4070560 U20-21 3084196 o2 4010409
CNTR INTERCONNECT R19-25 4610122 oo R
P/N: 2020070 R26-32 401047 iy R}
R33 4010102 Ruz-ss  R11
REF  SAME  EIPP/N R34 4010821 o me
R35 4256009 PCE ASSY A104 A n
J1-2 2620016 R36 5010181 CONTROL Ry n
J3 2620045  R37-38 RS P/N: 2020074 his e
J4-7 2630009 Ras 2
Js 2620014 U1 (NOT USED) REF  same epe/n  R1 4610272
L2 3087405 R51 5010393
R1/S9 4290001 U3 3087204 ci 2150003 pas -
R2 4010332 U4 1087476 2 2300024
R3 4070182 US-6 3040555 C3-12 2150001 S;i gggzgg
RL-18 5070222 U7 3087432 C13 2300015 3 posathd
Us 3087417 Ci c e Sooates
S1-8 5500010 U9 3087493 Cis 200017 OF e
S9 R1/S% U10 3084155 Cte 2300029 bt
Ut 3087408 Ci7-20 €3 e BN
XAT01-106 2620018 U2 u7 C21 c13 011 et
XA107 2620019 Caz-26 s S
XA108-109 2620018 c25 c13 s fpochne
CONN INSERT 5000060 c26 ci i pochpe:
€27 c13 U1s U2
CR1-17 2704150 81? gig
01 4704124 3:3 8;2
Q2 wowize E
gi—s g; U2 uio
e o] U2 3087402
Q10 Q2
Q11-12 Ot
Q13 Q2
0/78 TABLE 8-4. REPLACEABLE PARTS LIST 87
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PCB ASSY Al105

CATE GENERATOR

P/N: 2020085

REF SAME EIP P/N
cl 2150003
C2/C3 Not Used

cy C1

C5 2250999
Co Ci

C7 Cs

Cs-13 C1

C14 2300615
C15-16 Ci

c17 2300029
C18-22 1

Ci3 Ci4

C24 Ct

CR1 2704154
Ji-4 261060618

P2 2040091
P3 2040692

Q1/Q2
Q3 } Not used
Qu 4716012

R1

R2

R3

R&

R35 5010686
R& 43010201
R7
Ra8
R9
R10
R11
Ri12-14 50310331
R15 5010102
R16 5010391
R17 407101890
R18-20 R12
R21-22

R23 R16
R24 5130182
R25 43306391
R26 5010270
R27 R16

R28 4010157
R29 R12

R30 H130820
R31 B130131
R32 R3¢

R33 R31

R34-36 R21

R37 4010222
R38 R16

R39 4019101
R&0 R15

R&1 R21

Not used

Not used

BG10AT1

8-8

Ry2 4130122
R43-44 R24
Ru5 R21
R46 R16
Ra7 4130362
R4 4330152
R49 R37
R50 R39
R51 R37
U1l 3110216
uz-3 3110231
Ug 3110102
Us 3110138
us 3110125
u7 31E0124
tg-9 3090003
Uls 3087476
Ur1-12 3084490
U13 3087404
Uls 3087402
U135 3087413
uisg Ul

PCB ASSY A106
HIGH FREQUENCY
P/N: 2020081

REF

Ct-2
C3-4
C5
Ce-7
Cg-10
Cii-12
C13-14
C1i5
Ci6
ci7
C18-20
C21
C22-25
C26
c27
Ci8
C219-30
C31

CR1-2
CR3
CR#4
CR3
CR6-7

J1-6

www.valuetronics.com

SAME EIP P/N
2150601
2150603
2250001

C3
2300610

C1
2300025

C1

C3

(O3}

C3

C1

C3

Cs

C3

Cs

C3
2300015
2704154
27063234

CR1 :
2765231
2710004
2610018

TABLE 8-4.

Q1

Q2-4

Q5

Q6-7

Qs

Q9

Q10 Q6
Q11-12

R1

R2

R3

RY

R5-6

R7

RS

R9 R3

R10-11

R12

R13

R14 R1

R15 R12
R16 R13
R17

R18

R19-21 RT0
R22 R1

R23 R12
R24 R13
RI5

R26

R27 R17
R28

R29

R30

731 R17
R32

R33 R17
R34 232
R35

R36 R17
137 R29
R38

R39

R4 R18
R#1

R4z

R43 R17
R4l R4
Ru5

R4G R10
RH#7

R4S R4S
R4 R3

R50~51  R45
R52

R53

R54-57

R58

R59

R50

RG1

REPLACEABLE PARTS LIST

47064124
4704326
4704959
E710017
4710023
L710024

4710011

4610510
4010392
5130102
kG10202
5130120
5010221
4010331

010102
5610302
LG10272

4610596
4010511

4130202
4130680

4130430
4130101
4010431

4130560

4130989

4000820
4010470

4010100
4130380

4139263

4130180

5610681
010182
5010103
5130227
4130999
5250011
4130999

R&2-64 R45
R6% 4130243
R66 4130820
R67 4130131
R68-69 R58
R70 R7
R71 4010151
R72 4130681
R73 R&7
R74 4130472
R75 4130561
Ui-2 3043049
U3 3040741
Ut 3010637
us U3
Us 3110216
PCB ASSY A107
POWER SUPPLY
P/N: 2020077-01
REF  SAME  FEiIPP/N
C1 2200010
C2 2300028
C3 2250017
Ci Cz
C5 2200011
Cé C2
C7 2250609
C8 2300025
o 2300023
c1o 23060008
C11 2150001
cn C1
C13 C2
C1y C10
15 Cit
Cie Cco
C17 2200012
CR1-4 2760001
CR5 2710028
CRé& 2710029
CR7-8 CR1
CRY 2720963
CR10-11  CR?
CR12 CR9
J1 26200085
Q1 4710002
Q2 4710001
Q3 Q1
Qu 4705989
Qs 5704126
Qs Q1

9/78



Q7
Qs
Qs
Q10

R1

R2

R3

Ri

RS

R&

R7

R3

R&

R0
R11
R12
R13
R4
R15
R16
R17
R18
R19
R20
R21
R22
R23
R24
R25
R26
R27
R28
R29
R30
R31
R32
R33
R3&4
R35

U1-2
U3-4

9/78

Q2
Q3
1
Q2

R3

R1

R7

Ry

R1

R19

R22
R7
R22
R1
R2g
R25

4010680
4139360
4130821
4110012

4061472
4250009
3062261
4620430

4130200
5130101
B11G613
4065621

4062871
4130123

4130911
4965761
4250003
4062431

4010101
4010102
4130512
4110004

4010911

3050305
3040304

PCB ASSY A108

REF. OSC, BUFFER
P/N: 2020078

* INDICATES CPTION P1
(TCXO) VALUES.

REF

C1-2
C3

C4

C5
Co-1¢0
C11
Ciz2-21
C22
C23-31
C32
C33
C34
C35-386
Cc37

CR1-4
Ji

Q1-3
Q4

Qs

Q6

Q7
Qg-9
Q10
Q1
Q12-13
Q14

R1
R2-3
R4
R5-6
R7-8
Rg
R10
R1t
R12
R13
R4
R15
R16
R17
R18
R19
R20
R21
R22
R23
R24
R25

www.valuetronics.com

TABLE 8-4. REPLACEABLE PARTS LIST

SAME  EiP P/N
2150003
2250002
2160999
2350021

C1
(NOT USED)
C1
2250014
Ci
2300015
C1
2300029
C1
C34
2704154
2620029
4703563
4710016
Q1
4704126
5710011
Q1
Qi
Q7
Q1
Q4
4130999
4130102
40101905
4010332
B2
4910102
4010596
4010999
4010100
4130822
14130392
4130681
4130391
5130912
R13
4130751
1130181
R17
R13
4130270
4130301
R12

R26
R26%
R27
R27*
R28
R29
R29*
R30
R31
R32
R33
R34
R35
R36
R37
R38
R39-40
R
R42
R43
Ri4
R45
R46
R47
Rug-49

Ut

Y1
Yi#

R1i2
R13

R15

R12

R12
R13
R34
R15
R3s
R12
R38
R39

4130113
5130912
£130132
4130222
4130621
4330101
4130361
4130431
4130911

4130432

41306561

4130112
4010551

3110116

2030611
2030002

PCB ASSY A109

PRESCALER - OPTION P2
P/N: 2020079

REF

C1-5
Co

C7

Cs
C9-10
CHi
Ci12-14
C15
C16-23
c24
C25-27
C28
C29
C30
C31
C32
C33
C34
C35
C36

SAME

C7

c7

C1

C1

C1
c28
1
C3¢6
Ci
C7

EIP P/N

2150003
2100011
2160062
2250002
21600174
2160015

2100011

2250008

2300029

2300015

CRi-2
J1-8
P2

Q1-2
Q3-4
Q5
Q6-7
Q8-9
Qio

R1
R2

R3

Rk

R3

R6

R7

Rg

RY
R10
R11-12
R13
R14-15
R16
R17-18
R19
R20
R21
R22
R23
R24
R25
RI16
R27
R28
R29
R30
R31
R32
R33
R34
R35-36
R37
R38
R39
R4D
Rit1
Ry2
R43
Ril
Ris-46
RY7
Ru8

Ut
Uz
U3

R3

R&

R6

R4

R9

R10

R16

R10

2710016

2610018

2040107

4716012
4710024
4716017
4704126
4704124
1710002

4130820
5130131
4010202
2010391

4130221
4130332
4010431
4130102
4130681

4130101

4130132

1130821
4130201
B130912

4059999
0130181
4130510
4130302
4130911

5130250
E130431
2130471
5130161

4010153
4130621
413027
4130361

4130202
4130392
4010102
4130752
4130472
3010471
3010432
4010362

3110216

3110104
30106%6

8-%




PCB ASSY A110 PCB ASSY A200 Cue C41 Q13-14 Q3

DISPLAY CONVERTER INTRCONN Cu7-49  C1 Q15-16 4720002
P/N: 2020080 B/N: 2020090 c50 €39 Q17 4710003
C51 c Qig-21 Q10
REF  SAME EIPP/N  REF SAME  EIP P/N Cs2 cu0 Q22 a1
C53 cut R1 5010222
DS1-7 2860004 J1 2620014 C54-55  Cf R2 4010510
D58 2800001 J2 2620042 C56 2350022 R3 4130687
DS9-11 2800008 CH7-58 €39 RA 4130392
012 2800014 P1 2040068 C59-61  C1 RS 130271
P2 2040095 C62 2300029  Ré 4130202
2 2040073 P3 2040096 Co3 3 R7 Ry
Py 2040007 Cel-65  CI Ra R3
P 2040063 PS 2040098 Ce7 2250014 Rg 4130699
Ps 2040099 Cé8 (NOT USED) R16-11  (NOT USED}
R1-5 4010151 C69-79  CI R1z 5610391
XAZ202-203 2620018 c81-82  C6 R13 40107111
CONN INSERT 5000060 C83-83  Ct Ri4 4130241
CR1 2710006 RO 4130182
. R16 4130122
CR2 270415k
na ey R17-18 5130622
PCB ASSY A111 iy R) R19 4130562
SOURCE/AMPLIFIER CR6-11  CR?
P/N: 2020082 R22 R16
(PART OF MODULE
ASSY 2010001) FL1-4 2350018 R23 4130821
REF  SAME EIPP/N o' “SAME  EIP B/N 2;2 z;zglgg
c1o3 T o 2150003 J1-3 2610010 o rotosm
3 2300008 R27 4130511
CR1-2 a7outsy Y 2300015 L1-2 (NOT USED) R28 4130221
Cs 2256032
o eoe L3 3520007  R29 R27
316 2630008 oo, Ly 3510003 R30 R15
o 2160016 15-6 (©/0 PCB) R31 R28
P1 2680008 10 100000 L7 Ly R32 14130332
Ciats o La-9 (P/0 PCB) R33 4130243
R1-5 wor0222 1% 2350003 L10 3510010 Rk 4010243
R6 wo10103 10 oo L11 3510001 R35 R33
R7 so10228 ot reooon L12 Ly R36 R2Y
RS sorores oo o L13 (P/O PCB} R37 §130113
RY R Cou 2250005 O L1415 L10 R38 4016393
R10-20  R1 o o L16 L4 R3¢ 4130207
R21 4010151 o 2160005 Li7 (P/O PCB) RE0 R24
R27 1010101 L1821 L10 Ra1 R20
c23 2350001
£22 3510011 Ri2 R21
24 2160008 £23 L4 R43 R16
U1-5 3114050 g;zzg . 2160604 L24-33  L10 Rk R23
- 3074157 : RY45 R24
C29-30 €22
R46 R4
C31 cr
RY47 R21
C32 Ci
C33-3%  C6 Ru8 R39
o < O1-2 4704128 R4Y 130300
o s a3 4710012 RS0 R9
o o Q4 4710010 R51 R17
ASSY A2 COMPONENTS ol s Qs Q3 R52 R24
(CONVERTER TRAY) Q6-7 4704416 RS53 R33
c39 2260002 . }
ono 320007 Qs Q3 R5Y (NOT USED)
REF EIPP/N s 7100010 Qs Qu R55 4130112
L Q10 5704126 R56 5130101
A201 w000 Z.2 Cao Q1 5710013 R57-58  R17
012 Q6 R59 R28
8-10 TABLE 8-4. REPLACEABLE PARTS LIST 9/78
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R&0 4130223
R61 R24

R62 4130103
®63 R37

R64 R23

R65 4130272
R66 4010272
RG7 4130472
R68 R

R69 R32

R70 1010161
R71 1010103
R72-78  R70

R79 (NOT USED)
RB0-81 4130222
Ui 3010657
Uz (NOT USED)
U3 303404y
Ua-5 3040741
PCB ASSY A202

YIG CONTROL

P/N: 2020082

REF  SAME  EiP P/N
c1-2 2159010
c3 2150003
Ci-6 C3

c7 2150008
Cs 2150007
C9-11 c3

cn2 2250003
Ci3 2150006
Cly 2300029
C15-16 €3

Cci7 c7

c18 C3

C19 cs

C20 2300020
c21 c3

c22 2300008
C23 cs

cay 2250006
C25-26 2250014
C27-28 Cix

c29 2300023
C30-32 (3

C33 2300015
C34 C3

C35 C33

C36-39 C3

cuo €29

cal C3

CR1 2705231
CR2 2704154
CR3 2700827
CRY4 CR2

CR5 2704757
CR§ 2704001
CR7-8 CR2

J1-2 2630009
8/78

43

Q1
Q2-10
Q1
Q12
Q13
Q14-15
Q16
Gi7
Q18
Q19
Q20

Ri-2
R3~4
R3
RG
R7-8
Rg
R10
R11
R12-15
R16~17
Rig
R19
R20
R21
R22
R23
R24
R25
R26
R27-28
R29
R30
R31
R32
R33
R34
R35
R3s
R37
R38
R39
R40
RA41
R42
R43
R4y
RY45
Ri46
R47
R4g
R49~-55
R356
R57
R58
R59
R60
R61
R62
R63
R6&4
R65

www.valuetronics.com

2620048
4704124
4704401
Q1
4710018
(NOT USED}
Q1
8704126
Q1
3710609
Q16
4710003
4130103
4130222
4130302
4130752
4130113
R5
R3
4130202
R1
3130203
4010682
40310133
4030513
5010112
5010101
5010242
4010911
4010222
4010473
4010162
R26
R24
R23
R22
4510103
4010104
4010362
R25
2016333
R25
R27
R25
4010201
43120010
4120011
4120012
4010825
4010166
4910336
4910626
4010272
4019271
4019512
R25
Rus
41049003
R33
R49
4192003
R33
R49
TABLE 8-4.

R66
R67
R68
R69
R70
R71
R72
R73
R74
R75
R76
R77
R78
R79
R80
R81
R82-83
R84
R85
R8&
R87
R88
R89
RS0
R91
R92
R93
R94-95
R9¢
R97-104
R105
R106
R107
R108
R109
R110
R111
R112
R113-114
R115
R1186
R117
R118-119
R120
R121
R122
R123

U1
Uuz2-3
g

Us

Ue

L7

s
Ug-10
Uii-14
Y15
Uig
U17-18
uig-2o

4101003
R33
Ri9
4108002
R33
Ra9
4140033
4010123
Ri9
H140032
4910203
RAg
' 4140031
R25
4140030
4057500
4140035
4010152
2140034
4140039
4280009
4051212
4250003
4053922
R85
4110003
4010162
4010391
R27
R25
4010752
4010153
5020100
H010432
4010511
R106
4010392
R7
4130181
R7
4010121
4110010
Rig7
R11&
R117
(NOT USED)
4130999
3011495
3040747
30874593
3011414
3087500
3087402
3087404
30684193
U2
Us
3087430
30874586
3074176

REPLACEABLE PARTS LIST

PCB ASSY Az203

CONVERTER SEQUENCER
P/N: 2020093

REF

C1

C2

C3
Cu
C5-6
C7
C8-9
C1e
C11
C12
C13-14
Cis
C1é
cr7
Ci8
C19
C20-22
C23
C24
€25
C26~27
C28
<29
C30
C37
CR1-2
CR3
CR4
CR5
CRé
CR7
CRg
CR9
CR10
CR11

J1

G1-2
Q3
Q4
Q5-6

R1
R2
R3-6
R7
R8
R9
R10
R11
R12
R13
R14
R15
R16
R17
R18

SAME

Ci
C1

C1

C1

C7
C1
C12

C1
Ci0
C1
C12
Ct
Ciz
C1
Cio

CR1

CR4
CR1

(63
Q3

R8

EIP P/N

2150003

2150008

2300005

2300029
2360008
2360015

2250014

2250003

2300026
2704154
2710004
2705230
2705237
2705001

2705227
2705231

2620008

A704124
5704126

5010201
5010123
5310512
4910702
4910152
4010624
4010334
40710164
4010753
4010393
4130183

4010822

4136273
40716434

8-11




R19 4130103 R8g 4010181 38 2300029 R2 4130201

R20 R7 RO R21 C39 C36 R3 4130621
R21 42500606 RY1 4010302 CL0-41 38 Ry 8130560
R22 4010569 R92 R&S Cn2-43 2300005 r5 4130242
R23 4130122 R93 R17 Cith 38 Rs 4010596
R24 4130152 R94 R24 C45 Cs R7 R3

R25 4010104 R95 R26 Cus c21 RS 4130911
R26 4010471 R$6 5010751 cu7 C5 R9 (NOT USED}
R27 4030820 U1 3110125 Cug C3 R10-11 4120008
R28 4070103 U2 3087402 cu9 (NOT USED) R12 R4

R29 R19 U3 3084123 C50 Cs R13 R5

R30 4130222 U 3084393 C51-53 2160009 R4 R6

R31 R19 Uus-6 3041458 C5i 2160011 R15 R3

R32 R16 Uy 3087432 Cs5 C5 R16 RS

R33 4010101 s 3074177 56 €35 R17-18 R0

R34 4610163 U9 3087400 C57 - 2160007 R19 Ry

R35 4610596 t410 3084155 Cs8 2160013 R20 R5

R36 R1ig L1 3089602 C59 C35 R21-23  R6

R37 4e10473 Ut2 9 C50 58 R24 R3

R38 R34 Y13 3087520 C61 2250025 R25 RS

R39 4130133 Uld 3087408 C62-63 C3 Rz6 (NOT USED)
R4g R23 15 19 C64 2250008 R27-26  R10

R 4130102 U16-17 3043130 CE5-66 2250027 R29 4010510
Ru2 4068661 U18 3040555 C67 C3 R30 HOT0470
R43 REZ U1g Uk C68~69 2250014 R31 4130271
R4 4250003 U20 us C70-72  C3 R32 4130122
R45 4130431 C73 C38 R33 4010100
Ri6 4130271 C74 c3 R34 4130121
Ra7 4130182 PCB ASSY A204 C75 C38 R35 4130910
Ru4g R26 IF PROCESSOR (PART OF C76 C3 R36 4130821
Rug 4910202 MODULE ASSY 2010094) c77 C36 R37 R6

850 4130240 Cc78-79  C5 R38 R29

R51 4010390 REF  SAME  EIPPB/N R39 R30

R52 RY47 CR1-2 2716016 R40 R31

R53 4136203 ci1-2 2250012 CR3-4 2705234 R4 R32

R54 4130243 C3-4 2156003 CR5/CR8 2716014 R42 R33

R55 4010472 s 2150001 R43 R34

R56 4010362 C6-7 C3 FL1-3 2350017 R4 R35

R57 R53 C3 2250028 RY435 R36

R58 4010622 C9-10 C3 317 2610010 Ri6 Ré

R59-60  Rié 11 cs Jg 2616617 RY7 4130471
R61 R7 C12-13 €3 R48 4250003
R62 4610203 Cly C8 L1-2 3510601 R4Y Ru7

R63 R26 C15 C3 £3-9 (P/0 PCB) R50 4010334
R4 5010242 C16 oL L10-11 3510010 R51 4250006
R65 4010333 c17-18 €3 112 3510008 R52 4020161
RE66 R335 19 (ol L13-16 {P/0 PCB) R53 R6

R67-68 R4 C20 cs L17-19 3510011 R5Y 413201061
R69 4010392 Cc21 2250001 L20-21 {P/0 PCB) R53 4130162
R70-73 R3 72 cs R56 4130751
R74 4330822 c13 C3 P 2040066 R57 R52

R75 R14 C24 C5 R58 RS

R76 4010363 cas 2160012 Qt 4710026 R59-60 R34

R77 R12 C26-27  C5 Q2-4 4710011 R6E1T 4130102
R7 R11 o8 o Q5-10 4710023 RE2 5130287
R79 R10 c29 cs an IT00T2 gy 4010181
R89 R9 30 c3 Q12 HT0RIZL g5 4010432
R8? 4010989 oy cs Qi3 4704126 R66 4010431
R82 1010221 c32 2950017 Qia-15 Q5 R67 5070133
R83 4130133 o33 (NOT USED) Qle-17 Q2 RE8-69 5010101
R8I 4130472 C34 cs Q18 4710010 R70 5010621
R85 4130561 35 2160014 Qi9-20 Q2 R71 R68

R&6 41309599 C36 2300015 Qzi-22 Q18 R72 5010102
R87 4120272 c37 3 R1 4130999 R73 R63

R38 4310362

§-12 TABLE 8-4, REPLACEABLE PARTS LIST 9/78
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R74
R75
R76
R77
R78
R7%
R80
R81
R82
R83-84
R85
R86
R87
Rg8
R8%
R90
R91
R92
R93
R9%4
R95
R96
RS7
R98
R9%
R10G
R101
R102-103
R104
R105
R106
R107
R108-109
R110
R111
R112
R113
R114-115
R116
R117
R118
R11¢%
R120
R121
R122
R123
R124
R125
R126
R127

U1
t2
U3-d
Us

41306510
R33
R32
R31
R30
5130331
{(NOT USED)
h310821
RE
4130470
1610332
R30
R85
ng10103
Ry
130103
5130433
Ri
R8¢
B130473
R51
4130183
4130132
4130152
4010472
4010391
Ré1
R72
4010200
R100
R72
R61
R72
R100
k010221
5010111
R&8
Rg8
403106753
(NOT USED)
5016104
R8s
4130301
R36
R72
n310820
3010131
4130202
R34
4010390
3040733
3050710
3110105
uz

ASSY A205
MIXER
P/N: 2010007

(NO REPLACEABLE
COMPONENTS)

ASSY AZ06
LIMITER/ATTENUATOR
P/N: 2016113

{NG REPLACEABLE
COMPONENTS)

ASSY Azo07
YIG COMB GENERATOR
P/N: 2010122-03

(NO REPLACEABLE
COMPONENTS)

TABLE 8-4. REPLACEABLE PARTS LIST
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SECTION 9

CIRCUIT SCHEMATICS & DESCRIPTIONS
COMPONENT LOCATORS

9-1. GENERAL

9-2. Schematics and Component Locators are arranged

by Assembly number (A101, Al02, etc.). Circuit descrip-

tions and circuit theory are shown on the same or adia-
cent pages, All assemhbly rslated drawings and disgrams
have the same figure number, but have different suffix
letters £9-8A, §-6B, etc.).

€-3. Parts Lists and Ordering Information will be found
in Section 8.

www.valuetronics.com

§-4. Unless otherwise specified, the following notes
apply to all figures in this section.

a. HResistance values in ohms.

b. Capacitance values in microfarads {"pf" values in
picciarads) .

¢. Connector reference numbers may not appear on
part.

d. SAT = Selected at Test. Nominal value shown;
paxrt may nct be installed, MP = Matched Pair.

g-1



f MIN PRF STORACE sIG "FHRSH\ GATE  INPUT INHIE ACCESSORY

., / o MHE > < POWER
- : . e
— iy - I C ST PRI 16
& & 0000
: - 1 E; o ::37 $ !
(.9' . L5 ;
if”;; P
£ '
§§ﬂ i
T g
g g
E T ¥
Bl R
B 1
£ Thy
U 2|
g B |
9 CRREN |

Al00

L

SR AV DS

7

11 ]
NEIE \ =1 1112 PRESET SW

CABLE INTERCONNECTION GUIDE AUTO/MAN SW

*PRESCALER OPT. P2 A109, Al16)

FROM CABLE TO FROM CABLE To FROM CABLE Tc
A103-P2 W1 AT06-45 AZO6-P2 w20 A203-03 A1-P103 w2l A109-J6
A105-P2 - W2 A106-11 AZ02-J3 me——Az—m A1-P105 W2 G e ATOS-33
AN05-P3 o W3 AT06-J8 — A107-13 AT=J111 = W3 e AT050 1
AZOQP2 n Wi A105-41 AT(T1)P1T~ W22 = AT0T~J1 AZ04-J1 w31 A108-J5
ATBG-P Y W5 —— A204-16 A1{32)P102 — W23 ATGS-J1 AZ0H-J5 ——— W12 A109-4i

W6 ——— Az04-J2 A1(I3)P103 — W24 e A2BE-FTF AT05-12 r—em W3R A109-P2
W7 AZO4-J7 AT (IB)P10Y — W25~ A106-16 A¥16-P1 W34 e ATD9-J2
ws AZO4-11 AT{I5}P105 — W26 A204-J5% 3 E .
WO oo AT05- 14 AT{IELPI06 — W27 A100-J3 A116-P2 w3s A106-J2
— W10 ~ A207-32 A1-P107 W2g A100-J1 o
+**REM PGM/BCD OUT OPT, P4 (A111)
-= - — - € "]_
A112-P E:wn A204-33 A205-P1 W25 AZG7-J1 CROM Cani To
Al12-P2 - A106-J3 P
A103-43 ——— W13 A2062-02 DETA | A1-P12} === W15 = AT100-J6
A119mP2 —— = W1l ~memee ATO2-JF T AT110) T~ WG AT00-34
A1-P121 s W15 AZ0T-JTHF ﬂ ; AT1142 Wit A100-J5
AZD1-P1 o A200-J2 =L AT130d 3 momrmes Wi T e AT00-J6
A110-P1 AT00-J2 At11-J4 Wi A202-J1
A200-P1 A100-J3 451 At11-35 w3 A103-J5
k_ AZOY-PT e W1 ——— AZ00-J 1 [t AlT10d6 —— Wil —— A103-J1
FIGURE 9-1
ASSEMBLY LOCATOR
g9-2 CABLE INTERCONNECTIONS
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FIGURE 9-3A
COMPONENT LOCATOR

COUNTER INTERCONNECT (A100)

9-4
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SEQUENCE FUNCTION DURATION
1] Reset - Resets "0" - "8" Datector. Wus
i Reset - Counting Chain reset to zero. Hus
2 Offset Load ~ Last three DCU's of Count Chain
sol o any desired number. 10 us
3 Blank 19 us
4 Blank 10 us
5 Blank 10 us
6 Reset Time Base Generator - Resets Time Base
Flip-flop and accumulator on A105, W us
7 Blank 19 us
8 Signal Gate Enable - Allows Gate Generator (A105)
to open the signal gate for the prescribed
gate fime in response to indication of a
measurable input sigrnal {o the counter.
This is the period when the measurement
of input signal frequency actually ocours. Variable
It Blank 10 us
10 Measurement complete - Sets "0" - "9" Detector
to show thet measurement portion of
cycle is completa. 10 us
i1 Update Data - Latches associated with each DCU
of the counting chain are latched to
new DCU data. 170 us
12 End Update Data ~ Resets update data flip-flops. i0us
13 Print - Sends out signal indicating that new
14 measurement data is available. 20 us
15 Display ~ Starts variable time delay, controlled
by SAMPLE RATE contrel, which sepa-
rates successive measurement cycles, Variable

TABLE 9-6A. CONTROL SEQUENCE
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Display Time Generator

After each measurement is complete, this unit inhibits
the Sequence Generator for a time interval determined
by the front panel SAMPLE RATE contrel. In the HOLD
position, the inhibit is permanent until a manusl or ex-
ternzal reset command is applied, or the power is turn-
ed off.

The generator includes a variable period one-shot U78
and DCU U8. The one-shot is connected to produce a free
running multivibrator during the delay time. Its output
drives the DCU, which extends the period of the one-shot
by a factor of ten. The only cutput of the display genera-
tor is & seguence inhibit signal. The DCU cutputs are
combined to inhibit the sequence, in all but the DCU "8"
state. This signal is further combined with the sequence
15" and Fast Cycle controls so that inhibit can occur only
in sequence "15" with Fast Cycle notl applied and with the
display generator DCU not in the "8" state., The Hold in-
put keeps the DCU at "0 state, which applies a permanent
gequence inhibit in sequence state 715" as long as Fast
Cycle is not applied (or the unit reset) .

To start the display time, the DCU is set from the previcus
"0" gtate to YG" during Sequence "14". At Sequence "15",
the display time one-shot is triggered and commencess to
free run at a rate delermined by the SAMPLE RATE control
setting (approximately .3 - 30 pulses per second). Unless
held reset by a Hold command, the DCU is stepped at this
same rate until it reaches state 9", The sequence inhibit
is then removed and the sequence continues normally, thus
ending the display time,

Test Mode

The circuits invelved in test mode generation are primarily

9-12

www.valuetronics.com

Test Flip-flop U2B. The input command is inverted and
drives the flip-flop into the set state. It is held in this state
until the input command is removed. Sequence Generator
“15" oulput then resets the flip-flop at the end of the meas-
urement cycle. Outputs of the flip-flop reset the sequence
generator at start and finish of TEST, supply TEST com-
mands to the Gate Generator (A3035) and the High Frequency
{A108) Doards, remove the Offset Load command in Band B,
and remove the Band A and B control signals to A106. The
outputs provided cause the counter to measure an internal
200 MHz test signal as long as the Test Flip-Fiop is held
set,

PRF Limit

The PRF Limit ¢circuits receive the input threshold signal
from Gate Generator A185. This signal is present when-
ever the input signal to the counter is above the preset
threshold level, and absent when it is below this Ievel.
The PRF circuil then produces a continuous sutput un-
less gaps in the inputl exceed about 160 ms, indicating a
dropout of the input signal. The PRF Limit Disable input,
when active, causes the PRF circuit to produce a perman-
ent high output, despite the disappearance of the input
signal.

The PRF circuit includes a one-shot (UBA} , triggered by
the step which occurs when the input threshold signal dis-
appears. The thrashold signal also produces a fast-fall,
slow-rising output from inverter U4A with €14, RZ5, and
R26 load. This signal and the one-shot Q cutput are com-
bined in NAND gate U20D to produce a signal that rises
rapidly with appearance of the threshold signal. It does
not fall however, unless the thresheld signal stays low for
more than 100 ms (the time constant of the one-shot. )
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SEQUENCE FUNCTIONS DURATION
] 1. Attenuater to max altenuation. 25 11 8 unless held
2. YIG Modulation enabled. by RESET.
3. Main DAQC step.
4. Reset slate.
i 1. YIG comb leveling cycle. 1.5 - 4.7 msec.
2 1. Initiate YIG centering cycle. 25 pseconds.
3 1. YIG ceniering cycle, 1 - 10 mseconds.
4 1. Attenuator toc normal control. 25 useconds.
2. Modulation off.
3. Initiate wait for Band B Threshold.
b 1. Wait for Band B Threshold. Depends upon PRF.
6 1. 28 psecond delay. 25 useconds.
7 1. LOCK sensing sequence. 25 wsec if no LOCK.

TABLE ¢-13A. CONVERTER SEQUENCE FUNCTIONS
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