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Model 3501 /8502

WARRANTY

Wavetek warranis that all produciz manufactured by Waveiek conform bo published
Wavetek specilicalions and are free from defects in malesials and workmanship for a pariod
of gne (1) year from 1he date of delivery when used under nogrmal operating conditions
and wilhin ha service condilhons 1or which They waere TuFnshed

The obligation of Wavelak arising from a Warranty clalm shall be limited to repairing, or
&t iis opfion, repéacing without charge, any product which in'Wavelak's sole Sainich proves
1o b defectha within the scope of the Warranty, In the evenl Wavetek is nat able o modify,
repalr oF replace non-conlorming dalective parts or compoments 1o a comdition as
wearrantied within a reasonabie time alter receipt thereol, Buyers shall be credibed for their
value at the original purchase price

Wavelek musi be notified in writing of the defect or nonganformity within the Warraniy
period and the alfected product returned 1o Wavetek's factory or 10 an authorized service
center within {30) days after discovery al such defect of nonconfanmity.

For product war raniiss requiring relurn 1o Wavelek, prouscts must be returnad 1o & semvice
tacllity designated by Wavetek. Buyer shall prepay shipping charges, taxes, dulies and
ingurance lor products reiurned o Wavelek for warranty service, Except for products
returmad fo Buyer from anather country, Wavetek shall pay Tor refurn of prodects 10 Buyer

Wavetek shall have no responsibility hereunder for any defect or damage caused by
improper siorage, Improper installation, unauthorized modification, misuse, neglect,
inadeguate maintenance, accideni or for amy product which has been repaired or altered
by anyone other than Wevetek or its authorized représentative and not in accordance with
instructions furnished by Wavebek,

Exclusion of Other Warranties

The Warranty described above is Buyer's sole and axclusive remedy and no other
warranty, whether wrilten or oral, [s expressed or Implied. Wavetek spacifically
disclalms the implied warranties of merchantability and fithess for & particular pur-
pose. Mo statement, representation, agreement, or undersianding, oral or writien, made
by an agent, distributor, represantativa, of employes of Wavetek, which i not contained
in the foregoing Warranty will be binding upon Wavetek, unless made in writing and
execued by an authorized Wavetek empioves. Under no gircumstances shall Wavetek
be liable for any direct, indirect, special, incidental, or conssquantial damages,
expenses, losses or delays {including loss of profits) based on contract, tor, or any
athar lagal thaory,
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Emulation, 10188
Enter Key
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Front Panel Keys
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GPIB (IEEE): (For cperational information, see Section 4 of this manual)
Appendix A.E
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Introduction
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Ratio Measurements 3.6.5.5 3-30
Single Pulse Measurement 3.7.1 3.37
Swept Frequency Peak Power L B 4 3-39
Memory:
Key 2.1 #11 3-5
Recall of Numbered Setups 3.5.1.2 3-41
Recall of Power-On Setup 3.5.1.3 341
Storage of Setups 3.8.1.1 3-41
Menys:
Displays Appendix B 3-30
Mixed Mode Operation (8502 only):
One Channel Peak, One Channel CW 3.6.6.4 3-33
Mode Selections
Initial Mode Selection . . W 3-8
CW Mode 3.4.1 3-8
Craph Mode 3.4.2.2 3-10
Peak Mode 3.4.2 3-9
N
Moise Reduction:
CWw 3.4.1.B 31-9
Peak 3.6.2.1.2 5tep b 3-17
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ALPHABETICAL INDEX (con't.)

N {con't.)

Mon-Yolatile Memory {Panel Settings)

o

Qffset Function

E

Panel Eeadouts
Peal:
Key
Mode Selection
Power Measurement:
Method | {via Graph/Autoscale)
Method 2 (via Direct Access)
Power under Swept Conditlons
Plotting Pulse Profile
Power Measurement
Power Reference (PWER REF)

Power-0mn;
Display
Procedure

Pulse Profiling:
Autoscaling
Plotting
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xx

Section Page Number
- 3=-40
3.6.1.% =14
Appendix C 3-56

3.2.1 #9 3-5

3.4.2 -9

1.6.3.1 3-16

2632 3-14

. [ 3-39

Y65 3-79

See Measurement Procedures on page xvili
3.6.3.0,0F.2 3-21

3.6.48.1 327

3.3.2 3-8

3.3.] =7
363,11 3-1&

3.6.5 -39
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ALPHABETICAL INDEX (con't.)

Q

No Listings

.

Re-Initlalize:
All But Current Setup
A Numbered Setup
Current Setup
Repetition Rate
Resetting:
To Power-On State
To Defaiilt Settings
Contents of Non-Volatile Memories

5

Self=-Calibration
Sell-Test:

Errors

Initiating

Sipping 5elf-Test at Power-On
Start Delay (STRT DLY)
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Section

3.8.1.5.8
3.8.1.5.C
31.8.1.5.A
3.6.4.4

3.5.1.3
1R LL5A
3.1.1.5.B

3.3.2

3730
3.7.3
3.3.2

3.6.3.3.2.C
3.6.3,3.3.B

Page Number

341
302
3432
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ALPHABETICAL INDEX {con't.)

Section Page Mumber
i §
Temperature:
Change Before Self-Cal Required 3.3.3 3-8
Indication 3.3.3 3-8
Warm=Up Time 3.3.3 3-8
Timing Measiurerments: 1.6.% 397
Pulse Falltime 3.6.4.3 3-29
Pulse Risetime and Width 3.6.48.2.1 3-28
Repetition Rate 360,04 =22
Trigger:
External 3.4.2.1.2 3-10
Internal 1.4.2.1.1 1-8
Level (TRG LEV) 2.6.3.3..F 3-21
Turn-On See Power-On on page xx
u
Mo Listings
¥y
Mo Listings
h_J
Warm-Lp Time 3.3.3 3-3

X, ¥, Z No Listings

Kxii
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Remote Operation:

Complete setup and measure-
ment capabilities accessible via
GPIB (IEEE-438). Reporting of
errors, malfunctions, operaticnal
status, and self-test diagnostics
available through serial poll ca-
pability.

Direct Plot Output:
Qutputs hardcopy pulse profile
plots, Including time, date and
part identification, te a GPIB
plotter.

GPIB Address:
Selectable from front panel

IEEE Interface Functions:

SHI, AHI, T6, L% SRI, RLI,
FPO, DCL, DTI, TED, LEO

General:

Stored Setups: Saves settings at power
down, and has 10 addi-
tiopal setups in non-vola-
tile memory.

Self-Test: Self-test s optionally
performed at any time.
A diagmoestic code indi-
cates the cause and loca-
tion of any errors.

Reset Control: Returns Instrurnent to

(Rear Panel) present default condi-

tion.

Design and Construction:

To the intent of MIL-T-Z8300C, Type III,
Class 3, Style E or F, Color R

Power Reguiremenis:

100, 120, 320, or 24OVAC 410%
30, 60, or 500Hz 5%

Power Consumption: Approx. 100V A

www.valuetronics.com

Environmental Characterlstics:

Temperature:

Operating:  0° 1o 30°C
{+32% to +1229F)

Mon-operating:  -%0° 1o +65°C

{-40° to +149°F)
Humidity:
Operating: 95% +5% to 30°C
(without 75% £3% to HOCC
precipi- 65% 3% to 309C
tation)
Physical:

Dimensions: (Hx W x D)
Bench Mount:
With Feet:

198,3 x 425.7 % 355.6 mm
(3.8% x 16.76 x 14.00 in.)

Without Feet: (Instrument Only)

132.6 % 425.7 x 3535.6 mm
(5.22 % 16.76 % 18.00 in.)

Rack Mount:

132.6 x 682.6 x 355.6 mm
(5,22 x 19.00 x 14.00 in.)

Conforms to EIA R53-310 S5tandard for a
19" rack.

Welght:
Model 8501: 12 kg (26 [bs)
Model 8%02: 13 kg (28 |hs)
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1.2.2 Detector Specifications

Frequency Ranges:

High Speed: 730MHz to 18.5GHz
750MHz to 26.5GHz
750MHz to 40GHz

(High speed detectors can be used down to

SO0MHZ.)

MMHz to 18.5GHz
IOMHz to 26.5GHE

Low Speed:

Eise Time:
High Speed: Léss than 15ns

(Typical = [0ns)
Low Speed: Less than ¥30ns

{Typical = 500ns)

Power Hange:

Measurement: -20 to +2048m {(Pulse)

40 to «20dBm (CW)
Absalute
Maxirmum: +23dBm (200m W)
(Damage Limitl

Rt Losy {SWRY
Type N, APCT Type K
Balow FLHE 2546 (117 2R N2
7 in 12eGHR il N e 2o ). 228
§L.b to 1EGHE Itf 11,371 LB 4137}
1% tn 26.50Hz A {150}
6.5 ko ADGHE [54B {133}
fealibration Factor Unceriainty
Surs of Pratnhie 3

Frequency Urcertamntiest®) | Uncertaingzi®)
Below L0Hz 1.6% 1.2%
10 to 18GHzE £.0% 17
15 1o 26.5GHT 0% %
6.5 to WOGH:E 20% 163

S T T uncertalmty ol relerence standard and transier uncertain-

ty. Directly Traceable 1o MBS,

:!g:wurtmn:uim sam. of the Individusl wncertainties squared.

www.valuetronics.com

Measurement Uncertainty: {Root of the sum of
the squares

The: total Measurement Uncertainty will consist
of the Calibration Factor Uncertainty {see the
preceding table) plus the Calibrator Uncertainty
at [GHz (= 1.5%) plus the Mismatch Uncertain-
ty of the Calibrator and Detector at 1GHz (=
0.6%) plus the Linearity if not near ImW (= 3%)]
plus the uncertainty due to nolse Uf operating at
low signal fevels plus the Mismatch Uncertalnty
of the Detector and Source under test.

Typical Example:

Frequency = 6GHz, Source Return Loss =

1048
Calibration Factor
uncertainty at 6GHz: 2.6%
Calibration
uncertainty at 1GHz: 1 5%

Mismatch uncertainty
of Calibrator and

Sensor at [GHz: 0.6%
Linearity

(if not near Lm'W 0%
Moise (see preceding

section on Accuracy): £3.5uW
Mismatch of sensor

and source: 3.72%

Total mismatch uncertainty = 10.9% +3.50W
RSS Value = 5.34% 3. 5u'W

Physical:
Dimensions:

37 mm (L.%8 in.) Diameter
163 mm (&.05 in.) Length

Welght: 0.3 kg (0.7 Ibs)
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2. INITIAL INSTRUCTIONS

2.1 RECEIVING INSPECTION

Inspect the instrument for shipping damage. Be
sure that all portions of the shipment are loca-
ted before discarding any packing material or
shipping containers. (See Section & if a Perfor-
mance Yerification test is required.)

22 POWER REQUIREMENT

WARNING: Before applying ac mains power
to the instrument, be sure that the instru-
ment is set for the correct line voltage.

The unit is set at the factory for operation at
the normal supply voltage for the country In
which it is sold. The Input frequency must be
30, &0, or 400Hz £5%. The combination of the
module and transformer design allows [nstru-
ment operation of 100, 120, 220, or 280 volts.
Conversion from one voltage to another can be
made by changing the voltage selection PC
board. (See Figure 2-1, below.)

2.3 CHASSIS GROUNDING

DANGER: FAILURE TO PROPERLY
GROUND THE INSTRUMENT CAN ALLOW
HIGH YOLTAGES TO BUILD UP ON THE
CHASSIS. THE VOLTAGE LEVELS COULD
:E LI::AHGI:'-EBHS TO OPERATING PERSON-

The instrument is supplied with a three-conduc-
tor NEMA type power cord. The current carry-
ing conductor s white and 11s return is black.

The green wire of the power cord is far connerc-
tion to earth ground. The instrument will be
properly grounded if the plug is connected to a
properly installed three-prong receptacle. If a
three-prong to two-prong adapter is used, be
sure that the pigtail lead of the adapter is
earth-grounded.

28 DETECTOR PRECAUTIONS

The Model B301/8302 detectors are configured
in a metal housing to provide superior mechani-

SELECTION OF OFERATING VOLTAGE

1. Dipem cover dosr and Folins Fuse-pull 1o letn

7 Salict opisating voFiage oy orenieg FC badnd
tio posi thon dimined willige an pop-tefl side.
Push baand firmly mks moduls skt

3 Rowte (ee-publ beck bivio maimel podithen
i e i Tuse in hodden, uning caolesn &0
wrleci coerect Fuss ikl

Figure 2-1. Voltage Selection
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cal performance as well as excellent shielding.
When connecting the detectors to other devices
or components it must be rememberead that THE
BODY OF THE DETECTOR SHOULD NEVER
BE TURNMNED IN ORDER TO TIGHTEN THE RF
CONNECTION. Mechanical damage may result
if improper handling is attempted when con-
necting the detectors.

WARNING: All Wavetek Model 8501/8502 de-
tectors contain balanced, zero biased Schottky
diodes for power sensing. [f the detector is
connected to CW or Peak power devices whose
power output is in excess of +Z3dBm (200mW)
degradation or total destruction of the diode
can occur. Diodes degraded or destroyed in this
manner will not be replaced under warranty-

2.5 RETURNING THE INSTRUMENT

If it is felt that the instrument should be re-
turned to Wavetek Microwave for any reason, it
is recommended that the Wavetal Microwave
Custormer Service Department be contacted be-
fore the unit is sent back. It is often the case

that many problems can be resolved by tele-
phone or Telex without the necessity of return-

ing the instrument. The telephone number is
MESJ 734-3780, extension 260, or Telex 37l-

&&a0.

i-2
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3. OPERATION

il INTRODUCTION

The Madel 8301/8502 meters are designed o be
very simple to operate. The operator hasically
has only to follow the instructions given in the
prompts and menus shown in the LD display
window to set up the necessary parameters for
making a measurement. Ten levels of speciiic,
gperational menus are avallable that can be ac-
cessed with the MENU key. The type of mea-
surement (Peak or CW) being made at any par-
ticular time will also be shown in the lower
right corner of the LCD window to remind the
operator which mode is in use.

Along with the menus aml prompts given on the
LCD display, the 8501 /8502 meters use five dif-
ferent audible tones to indicate the occurence
{or non=occurence) of certain events during set-
up and testing. These tones are called "clicks”,
“ehirps", "chimes”, "blats", and "warble”, and
are defiped as follows:

Clicks When a key is pressed and a "click" is
heard, this means that the key is ac-
tive and its function will be Included

in whatever parameters are being
keyed In at the time. H mo click is

heard, the key is not active and not

performing any lunction at that time.
Chirp: When & "chirp" is heard after pressing
a key, this indicates that the key can-
not be used as part of the particular
setup sequence being keyed in at the
time.

A "chime" is heard when a function
that takes a specific amount of time
to complete; such as self test ar auto
zero, has completed. Further com-
mands can then be keyed in.

Chime:

Blat: A "hlat" Indicates that an improper
entry has been attempted. For exam-
ple, the number of samples to be tak-
en for pulse averaging can only be en-
tered with up to three digits {1 to
9949), I an attempt were made o en-
ter, say, 1000, a blat would be heard
when the last zero was pressed and

www.valuetronics.com
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the zero would not be added.

The "warble" tone is heard when a
self test or callbration function does
not pass due to an error of some
type. An error message will be pre-
gented on the LCD display screen.

Warhle:

The actual sounds and usage of these tones will
become apparent while the {irst cperational se-
guence |s being performed. There 5 a volume
contral on the rear panel of the instrument
which can be used to adjust the sudio tones 1o
any desired level.

NOTE: In the remainder of this section, except
where specified as Model 8301 or 8302, the in-

strument will be referred to as just "FPM"
(Peak Power Meter),

{continued on page 3-%)
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(This page intenticnally left blank)

3-2
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Model 8501 /8502

Figure 3-1. Model 8501 /3502 Controls, Connectors, and Indicators
{See corresponding numbers in Section 3.2 for descriptions.)
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3. OPERATION

Al INTRODUCTION

The Model 8501/8502 meters are designed 1o be
very simple to operate. The operator basically
has only to follow the instructions given in the
prompts and menus shewn in the LCD display
window to set up the necessary parameters for
making a measurement. Ten levels of specific,
operational menus are available that can be ac-
cessed with the MEML key. The tvpe of mea-
surement (Peak or CW) being made at any par-
ticular tirme will also be shown in the lower
right corner of the LCD window to remind the
operator which mode is in use,

Along with the menus and prompts given on the
LCD display, the 250] /8502 meters use five dif-
ferent audible tones to Indicate the occurence
{or non-occurence) of certain events during set-
up and testing. These tones are called "clicks",
"chirps", "chimes", "blats™, and "warble", and
are defined as follows:

Click: When a key is pressed and a "click™ is
heard, this means that the key is ac-
tive and its function will be included

in whatever parameters are being
keyed in at the time. I no click is

heard, the key is not active and not

performing any function at that time.
Chirp: When a "chirp” is heard after pressing
a kev, this indlcates that the key can-
not be used as part of the particular
setup sequence being keved in at the
time.

A Pchime" s heard when a function
that takes a specific amount of time
to complete; such as self test or dauto
#ero, has completed. Further com-
mands can then be keyed in.

Chimes

Blat: A "blat® indicates that an improper
entry has been attempted. For exam-
pley the number of samples to be tak-
en for pulse averaging can only be en-
tered with up to three digits {1 to
999). If an attempt were made 1o en-
ter, say; [000, a blat would be heard
when the last Zero was pressed and

www.valuetronics.com

the. zero would not be added.

The "warble” tone |8 heard when a
self test or calibration function does
not pass die to an error of some
type. An error message will be pre-
sented on the LCD display screen.

Wark e

The actual sounds and usage of these tones will
become apparent while the first operational se-

quence is being performed. There is a volume
contrel on the rear panel of the instrument
which can be used to adjust the audio tones to
any desired level.

MOTE: In the remainder of this section, except
where specifled as Model 8501 or 8502, the in-

strument will be referred to as just "PPM"
(Peak Power Meter).

(continued on pape 3-4)
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5. HAND WHEEL (Large Knob)

The Hand Wheel is used to change the value of
selected parameters. The ability to use the
wheel will be indicated on the display by the ap-
pearance of a delta symbol (4) next to the
name of the parameter of interest. For in-
stance, when in the Peak Mode, pressing the
DELAY key will cause the " 4" to appear next
to the "DLY" Indicatiom. This means that the
Hand Wheel can be used to change the Cursor
Delay setting. Pressing ENTER terminates the
use of the Wheel and causes the " 4" to disap-

pear.
6. DETECTOR SELECT Aor B (2502 only)

Thase keys are used to select which channel
should display data on the Model 8302 display.
They are also used at times to indicate to the
2302 for which channel a trigger level entry Is

intended.

In the CW and Peak Modes it is possible to dis-
play measurements for either channel A, chan-
nel B, or both at the same time. In the Graph
Mode, only one channel at a time can be view-
ed.

When the 8502 Ratio Mode ks In use, the A& and
B kevs call up a menu so that the type of signal
1o he ratioed (CW or Peak) can be specified for
the selected channel. This is useful for cases
where it is desired 1o determine the ratio be-
tween a CW and a Peak signal. For example, a
radar TWT might have a pulsed output, but its
input eould be CW. To measure its gain, the
Peak output would have to be subracted from
the CW input. The B302 does this instantly and
automatically.

7. CALIBRATOR Connection

The CALIBRATOR connection is used for the
automatic calibration of the PPM's detectors.
The detector's freguency response characteris-

tics are read over its entire dynamic range {rom
the factory-measured data stored in the PROM
Inside the detector housing; and then used for
normalizing the power readings during test rou-
tines. (See Section 3.5.2 on page 3-12 for the

Self-Calibration procedure.)
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£ DETECTOR IMPUT Connections

These receptacles provide the Input from the A
and B channel detectars in the Model 3502, The
Model 8501 has a single input.

9. PEAK, CW, GRAPH Keys (Mode Keys)

These keys select whether the PPM will be used
for CW or Peak power measurements. GRAPH
is used when making Peak power measurements
to allow the graphic display of the detected
pulse and easy determination of pulse timing
factors. In addition to the LCD readout display
indications, the selected mode is also made ob-
vious by noting which LED in the center of the
PEAK, GRAPH, and CW keys is lit. If the Mod-
el 8502 is being used for Dual Channel operation
and all of the power LEDYs are out, then it is in
the Ratic Mode. (5ee Ratio Measurements,

Section 3,6.6.5 on page 3-34.)
10. dB/mW Key

In all of the modes of operation, the dB/mW key
is used to determine which units of povwer the
PPM will display. For absolute power measure-
ments, the units are dBm or mW. The PPM will
autorange similar te most Digital Voltmeters
when mW (s selected, If the power is very low,
then the PPM will display power in uW or nW to
provide more measurement resolution. If the
Dffset function has been activated, the reading
could be in W (Watts).

If the Marker Mode is in use (only accessible
from the Graph Mode — see Section 3.6.3.3.] on
page 3=19), the dB/mW key will call up a
men. This menu offers the cholce to display
power in dBm, mW, or in % Reference power.
The % Reference power s uselul for searching
out specific points such as the 10% or 0%

paints on a pulse.

When using the dual channel Model 8302 in the

Ratio Mode, the dB/mW key is used to select
either dB (Ratio ASB) or linear numbers to same

exponent to arrive at a percentage figure.

1. MEMORY Key

The MEMORY key can be used to activate three
Memory Menus. Pressing the key once causes
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the display of Memory Menu #1. Pressing the
key twice shows Memory Menu #2, and three
times  shows Memory Menu #3, Pressing
CLEAR returns the routine to the Data Display

Mode.

The Memaory Menus control the usage of the
FPM's mon-volatile setup memories. The con-
tents of the 10 available memory locations can
be Stored, Recalled; Initlalized, and Displayed.
The menus also give the user the option fo re-
turn to the current test setup (the one in use
just before the MEMORY key was preised), as
well a5 the option to return to the initial power-
on status. See Section 3.8 on page 3-40 for
more information on the PPM's memory Capa-
bilitles.

12. MAERKER Key

The MARKER key functions only in the Graph
Mode, When MARKER s pressed, the PPM will
enter the Marker Mpde., The Marker Mode iz
used to place markers on the pulse profile being
displayed on the LCD screen during the use of
the Graph Mode., Thess markers can be used to
determine parameters such as risetime, fall-
time, and pulse width.,. The GRAPH key Is
pressed when it is desired to exit the Marker
Mode. Mote that the Marker Mode uses the De-
lay Window settings that were selected while in
the Graph Mode. While in the Marker Mode, the
routine will not allow the changing of the Start
or Window Delays, or the selection of the Auto-
scale function.

13. MENL Key

The MENU key allows access to the ten Main
Menus of the PPM. Depending on the mode of
operation, other keys can cause the display of
sub-menus that pertain to the particular func-
tion of that key. However, the MENL key will
cayse the routine to step through each of the
Main Menus sach time It is pressed. If It were
pressed, say, three times, then Menu #3 (or sim-
ply MENU (3)) would be presented on the dis-

play-

A specific description of each menu that will be
presented at each keystroke of the MENU key is
iven In Appendix B, starting on page 3-30 of
this section. Wherever possible;, commands or
user selections that would normally be used
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more often are located at the "top" af the menu
structure {i.e. MENL (1) through MENU {&))
Less commonly used menus are located toward
the "bottom™ of the mens structure (.2 MENU
(5} through MENU (10))

1%. “Ready" and "New Data® Indicators

These LEDs flash whenever the system 15 ro-
ceiving a trigger. If the "Ready" light is stead-
ily on and the "Mew Data" light is off, it would
indicate that a frigper was not being received.

15. Fl, F2, F3 Function Keys

These keys activate functions as displaved on
the LCD display screen. F3 Is used in the Graph
Mode to change the Internal Trigger Level or
the Reference Power Level. Otherwise, these
kevs are only used while making selections from
a meny. When the PPM is in the Marker Mode,
the F3 key is used to display a list of markers
that have been set and show their delay times
{i.e. the amount of time between the reference
delay and the occurence af the markerd.

16. CONTRAST Contrel Enob

Thisz control adjusts the intensity of the infor-
mation being presented on the LCD display
screen, and should be adjusted for the clearest
display in relation to the angle from which the
LCD display window will be viewed while test-
ing I5 being performed.

17. GPIB Indicators

These LEDs indicate whether the PPM is under
lacal or remate (REM light onl control, and the
current GPIB status. (L5N = listen, TLK = talk,
SRQ; = service request, and LLO = local lock-
ot

18. POWER 5witch

This is a push-push type switch used to turn on
and off the ac power to the PPAL

19. LCD Display
This iz the PPM's alphanumeric and graphic dis-

play screen for presenting data and showing
pulse waveform profiles.



Model 8501/8502

322 Rear Panel Description

20. MONITOR Output

This connection can be used to interconnect a
test Instrument such as an oscilloscope to ex-
ternally monitor the detected signals entering
the PPM.

ANALOG Output

100mV/dB output for interfacing the PPM with
the WMI Model 1038-N520 or N10 Scalar Ana-
lyzers for making swept peak power meastire-
ments. (See Section 3.7.2 on page 3-39 for de-
scription.)

21.

MNOTE: When using the PPM in the L018B Emu-
lation Mode, it should be kept in mind that the
10188 instrument has a 10 mV/dB analog output
while the PEM has 100mV/dB. If the 10mV/dB
output of the 10088 is required, a 10:1 resistive
divider network should be emploved to reduce
the PPM's 100mVY/dB output.

Z1. DETECTOR Inputs

These channel A and B Inputs (the single input
of the 8301) will be just blank cover plates un-
less option 03 {Rear Panel Connection) has heen
specified:. In that case, the Detector Input and
Calibrator connections will not be present on
the front panel and will, instead, be located
here. The Callbrator connection would be
above the Serlal/Code number label on the right
side of the rear panel.

7. FREQ Input

This is a voltage proportional to frequency input
connection that can be used o receive the Fre-
quency Reference or V/GHz output signal from
an external signal generator. This signal can be
used to provide frequency information to the
PPM for detector frequency response correction
when required.

26. TRIG Input - TTL

This connection is used to interface a signal
source to pravide an External Trigger when this
maode of operation is desired.
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25. SYNC Output

For synchronizing the PPM to an external
CouUnter.

26. VYOLUME Control

This control can be used to adjust the level of
the audio tones peperated by the PPM.

7. RF BLANKING Output - TTL

A blanking signal is available here that can be
used to turn off the BF power of the external
signal source when it is desired to autozero or
calibrate the detectors.

28, GPIB Connection

This is the interface connection for controlling
the instrument through the GPIB (IEEE Bush

£3. RESET 5Switch

This control is available to return the PPM to

an initial "power-on" condition without having
te turn off the instrument.

3.3 IMITIAL PROCEDURES

Basic operation of both the Model 8501 (single
detector) and the Model §502 (dual detector)
meters 15 essentially the same for making
standard peak power and CW measurements.
The single channel 8501 does not, of course,
have the ratio measurement capability of the
dual channel 8502. The following instructions
are generally written to define the operation of
both instruments. 1f a Madel 8501 is being used,
please ignore references to "A" and "BY keys,
distinctions between the "A" and "B® channels,
and reference to two detectors. I the instruc-
tions require that a distinction be made be-
tween the two instruments, the specific model
number will be given rather than "PPM"™.

| Power On Procedures

I. Before turning on the power to the PPM,; be
sure that it s set for the correct input
voltage. (Section 2.2 on page 2-1 of the
Initial Instructions section describes the
satting of the operating voltage.)
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2. Connect a detector to the PPM's front pan-
el DETECTOR TNPUT connection (channel
A) using the Wavetsk detector cahle (P/N
[6996-X X X) supplied with the system. (See
the next paragraph for connection Instruc-
tions.) If a dual channel Model 8502 is to
be used, detectors should be connected to
bath the channel A and channel B inputs for
dual channel operation.

To connect the cable to the detector hous-
ing pull back on the metal sleeve at the de-
tector end of the cable, align the red dots,
and make the connection. To connect the
other end of the cable to the front panel
DETECTOR INPUT receptacle, agaln pull
back the metal sleeve, align the red dots on
the cable and input receptacle, and make
the connection.

3. Turn on the power by pressing the power
switch at the lower left corner of the front
panel.

3.3.2  Power-On Display

The following display will appear on the PPM
LD display at initial tuen=on:

Be sure no RF iz applied to detectors
Press ENTER to start self-test
Pres: CLEAR to skip self-lest

Selecting ENTER initiates the Self-Test. (See
Self-Test, Section 3.7.3 on page 3-80) After

self-test passes {or 1 CLEAR 1$ pressed), the
display will change to the Initial Mode Selection

Menu which will be:

F1 for F# for F3 for
"W Autoscaling last
display and ‘Groph’ setup at
format display turm-off

Pressing Fl selects the CW Mode [Channel A,
{See CW Mode, Section 3.6.2 on page 3-15.)

Pressing F2 selects the Graph Mode. ({See
Graph Made, Section 3.6.3.3 on page 3-19.) If a
detected pulse is present, its profile will be
"Autoscaled® (the complete pulse shown) on the
LCD display.

MOTE: 1f there is no pulse or the pulse power is
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less than -3dBm at the channel A detector in-
put, the instrument will not attempt to auto-

geale,  Them, either the power must be in-
creased until autoscaling begins or another
mode of operation must be selected.

Pressing F3 selects the panel setup that was in
use just prior to the last time the power was
turned off. This is useful for starting In wher-
ever T.estjn% was last discontinued without the
necessity of having to go through a setup pro-
cedure again.

133 Warm Up Time & Temperature
Indication

When initially operating the PPM, it |3 common
to see a prompt in the upper left corner of the
display stating "RECAL A: dT XXX DEG5-C."
The number of degrees shown is the difference
between the present temperature of the detec-
tor and the temperature at which it was last
callbrated.

The prompt only occurs if the change in detec-
tor temperature ls more than £39C. When this
prompt is displayed it means that sufficient
time should be allowed for the instrument to
warm up 50 that accurate readings can be tak-
en. Yarlations of less than 35“‘{: from the cali-
bration temperature do not result in a tempera-
ture prompt display because minor temperatuce
changes in the detector are monitored and cam-
pensated by the 62000 microprocessor.

If the PPM continues to display the temperature
prompt after 30 minutes warm up or if the room
ambient temperature changes by more than 3
degress Celsius, a Self Calibration will be re-
quired. (See Seld Calibration, Section 3.5.2 on
page 3-12.)

3.4 MODE SELECTION
3.8.1 Selecting CW Operation

In the initial Power-On display (see Section
3.3.2), pressing Fl will select the CW Mode, [f
the routine is at any other data display point
{not Menu display); press the CW key. To enter
the CW Mode directly from power-on press:

CLEAR = Fl
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If a menu is being displayed and it is desired to
escape and go to the CW Mode press:

CLEAR +CW

If in the Peak or Graph mode, press CW to ac-
cess the CW Mode.

NOTE: If the Model 8502 is being used in the
Ratic mode; selecting CW will cancel RATIO
and the 8302 will display the CW power of chan-
rel A

In certain instances the option will be given to
sclect the CW Mode if there is some reason that
another mode (s not operating properly. For ex-
ample, if a trigger had not been provided as re-
quired in the Peak Mode. This is to allow an
escape from erroneous modes of operation.

Very few adjustments or menu selections are
required fo set up the unit for CW measure-
ments. The two major settings that must be
specified are defined as follows:

A, Frequency

(5ee FREQ Key description, Section 3.2.1. Num-
ber 3 on page 3-4.)

Selects the ocperating frequency at which the
power will be measured. MNormally, the PPM
will autematically adjust for detector freguency
response variations by using the factory mea-
sured frequency response data stored in the
ROM in the detector housing, Other options are
avallable as detailed in Freguency Correction,
Section 3.6.1 on page 3-13. Not compensating
for the frequency response of the detector
could result in an error in the power measure-
ment reading.

B. CW Averaging

Selects how many samples of the signal being
measured will be taken and averaged to reduce
noize effects at low power levels. To adjust the
averaging number, press MEMU twice, then
Fl. A number between 1 and 999 averages must
then be entered. Note that the number of aver-
ages presently in effect is not indicated until
the averaging menu has been entered.
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3411  LOW POWER LEVEL MEASURE-

MENTS (below -30dBm)

When the PPM is used in the CW mode, its dy-
namic range is extended to below -80dBm. Ln=
der low power testing conditions, it is necessary
to observe the correct auto-zeroing procedures
in order to obtain the highest measurement ac-
curacy. Periodic zeroing should be done more
often in environments where the temperature
changes drastically. (See Section 3.3.3 on page
3-12 for the auto-zeroing procedure.)

Selecting Peak Power Operation

If it is desired to enter the Peak Mode for the
first. time since the unit was turned on, first
follow the instructions for entering the CW
Mode. Then, press the PEAK key on the front
panel. After this, follow the trigger setting
guidelines given in Section 3.%.Z.1 below. Lack
of a trigger can cause a blank or frozen dis-
play. To exit either of these situations either
the trigger can be set, or the CW Mode can be
re-accessed by pressing the CW key. The Peak
Mode can be accessed from the initial power on
state by pressing:

342

CLEAR +F| +PEAK

If a menu is being displayed and it is desired to
escape 10 the Peak Mode press:

CLEAR +PEAK

If in the CW or Graph Mode, Peak is accessed
by pressing PEAK

38,21 TRIGGERING

To he able to make measurements In the Peak
{or Graph) Maode, the first thing that must be

done Is to ensure that the system receives a
triggering signal that will drive its timebase and
crystal based delay generator. After this is
done, the delay generator functions to accur-
ately place a sampling window at the desired
time on the pulse to be measured. The differ-
ept triggering methods are detailed below,

3.4.2.1.1 Internal Triggering

The PPM can generate its own Internal Trigger
from the detected RF video envelope at the de-
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tector output. This triggering mode requires
that the power of the RF pulse be greater than
the Internal Trigger Level. The Trigger Level is
an adjustable threshold at which the rising,
leading edge of a pulse wlll cause the PPM to
take a reading. The precise time at which a
reading is taken following the trigger is deter-
mined by the delay generator. This function of
the F'P.l-{is called Cursor Delay. (See the Cur-
sor Delay deseription glven in Section 3.6.3.3.

2.B on page 3-20.)

Mormally, the Trigger Level is set at -10dBm
(default). The internal trigger level can be ad-
justed if desired by pressing MENLU once, then
selecting Fl. A trigger level value between -10
amd #l6dBm can then be entered.

NOTE: If there is no RF pulse present at the
detector input or if the pulse amplitude is too
low, the PPM will not internally trigger. When
this occurs the LCD display may be blank, the
"Mew Data™ light will not be lit, and the
"Ready" light will not be on. '

1f a dual channel Model 8302 is being used, the
routine will ask whether internal triggering (s to
be driven by inputs from channel A or channel
B. Selection is made by pressing the appropri-
ate DETECTOR SELECT A or B key. To select
the Internal Trigger Mode and set the level
press:

MEMU (1) +Fl +nn.nm
o
MENU (1) +F1 + A (ar B) + an.nn

{3501)
(8502)
{nn.nn = selected trigger level numbers)

3.%.2.1.2 External Triggering

For some test routines It may be desirable to
provide an external tr],%ger to the system. This
cann be especially useful if the trigger pulse
from the external source leads the RF pulse at
the detector input by a small amount of time.
Readings can then be taken just prior to the ar-
rival of the RF pulse allowing close inspection
and measurement of the pulse's leading edge,

To use the External Trigger Mode, connect a
BNC cable from the TTL sync pulse output of
the system under test {or pulse generator) to
the External Trigger input on the rear panel of
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the PPM. To select the External Trigger Mode,
press the MENU key once, then select F2. Af-
ter this has been done, correct operation of the
External Trigger Mode is verified by noting that
the "Ready" and "MNew Data®™ lights on the front
panel are flashing.

If an attempt is made to operate in the External
Trigger Mode without supplying the required
trigger as described above, the LCD display will
freeze, the "Ready” light will be on, and the
"Wew Darta" light will be out.

To select External Trigeer press:

MENU (1) +F2

3.4.2.2 SELECTING GRAPH MODE
OPERATION
3.4.2.2.1 General Information

The Graph Mode of the PPM provides graphic
capabilities for the display, plotting, and analy-
ses of BF pulse profiles. The same triggering
methods previously described for the Peak Mode
of operation also apply to the Graph Maode.
Features are available which allow measure-
ment of commonly required pulse parameters
such as risetirme; pulse width, etc.

When the system ls operating satisfactorily in
the Peak or Graph Modes, it is possible to tog-
gle back and forth between the two modes by
pressing the PEAK or GRAPH keys whenever
desired. The. only exception to this is when an
8502 is being used in the dual channel mode of
operation since the Graph Mode does not allow
dual channel operation. H a dual channel func-
tion is being used and it is desired to switch to
the Graph Mode, single channel operation must
first be selected. {3ee Dual Channel Operation,

Section 3.6.5.3 on page 3-32.)

The ability to toggle back and forth betweesn
Peak and Graph s is useful for a number of
reasons. For example, In the single channel
Peak Mode, the LCD display produces wvery
large, distinct power readout characters that
can be read from a distance. (See Figure 3-2 on
page 3-17.) In addition, while in the Peak Mode,
the current frequency being used for the test is
directly visible on the display. In the Graph
Mode, the display is primarily used for inspec-
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tion of the pulse profile and the frequency is
not displayed to allow room on the display for
other important pulse profile parameters. (See
Figure 3-3 on page 3-19 for a typical Graph
Mode display.)

All upnratingngd:&mﬂtrs such as trigger mode,
frequency, and cursor delay are maintained in
both the Peak and Graph Modes. The Graph
Mode can be used to place the cursor at a spe-
clfic peint on the pulse, and then the PEAK key
can be pressed to see the power reading display-
ed using the large roadout characters.

3.4.2.2.2 Entering the Graph Mode

To use the Graph Mode, the triggering selection

Euid:-l]ms discussed in Section 3.8.2.1 on page
-3 must be followed.

The easiest way to enter the Graph Mode from
the power-on state Is to select "Autoscaling"
(F2). I a pulse larger than -3dBm is present at
the selected channel's detector input, the sys-
tem will attempt to autoscale the pulse on the
LCD display. Under some conditions, autoscal-
ing cannot take place due to the complex shape
of the pulse or other timing factors. The PPM
will then display only a part of the pulse on the
LCD display. The reference level will be cor-
rect for rectangular pulses. The PPM will not
have been able to set an appropriate Delay Win-
dow for the pulse. It may be possible to subse-
quently autoscale by changing the initial delay
value for autoscaling 1o be closer to twice the
actual pulse width for the pulse in question.
This is done by selecting:

MEMLU (&) +FZ +n.nnnn + ENTER

{n.nnnn = initial delay in us)

Another method to access the Graph Mode s to
first select the CW Mode and then press the
GRAPH key, This method allows entering the
Graph Mode without regard to triggering pa-
rameters. In addition, entering the Graph Mode
by this method sets all af the Graph Mode pa-
rameters such as Cursor Delay and Delay Win-
dow to their default values.

To enter the Graph Mode and Autoscale the
pulse from the power-on state, press:
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CLEAR +F2

To enter the Graph Mode and obtain the default
settings from the power-on state, press:

CLEAR +F1 - GRAPH

If a menu is being displayed and it is desired to
escape to the Graph Mode, press:

CLEAR -GRAPH

If in the Peak, CW Mode, or Ratio Modes (pre-
vious Graph or Peak Mode settings will apply),
press GRAPH.

A sub-mode of the Graph Mode fs available for
the placing of markers on the pulse profile. The
Marker Mode can only be acressed while in the
Graph Mode by pressing the MARKER key.
When the marker routine is in use, a differant
set of menus applicable to graphic and marker
processing become available. (See Section 1.6,
3% on page 3-24 for a complete discussion of
the Marker Mode.)

3.5 SELF-CALIBRATION & AUTO-ZEROING

General Information

The purpose of the PPM's Self-Calibration (Self-
Cal} function is to ensure that measurement ac-
curacy will be maintained despite changes in
detectors, changes in detector diode tempera-
ture, or other changes that might occur in the
PPM's analop circuits.

3.5.1

During the time the instrument Is performing
its Self-Cal routine, the RF output of the |GHz
calibrator ls accurately stepped from +20 1o
-3dBm. Each step is measured by an internal
standard and; at each point, the calibrator out-
put power as measured by the RF detector s
compared to the standard. The power readings
are then digitally adjusted by the PPM's micro-
processor and stored in memory. For power
levels below -30dBm, the system relies on the
Auto-Zero function as well as the inherent re-
peatability of the detector's voltage output ver-
s Input power at these lavels.mﬁﬂeter to Sec-
tion 3.9 on page 5-32 of the Electrical Diescrip-
tion section for a complete description of the
automatic calibration system.)
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In order to make any type of power measure-
ments with the PPM [t will be necessary to use
the appropriate calibration and zeroing proced-
ures 1o ensure the highest accuracy.

After the instrument has warmed up for 30 min-
utes and the mode of operation has been select-
edy a detector self-calibration should be per-
formed. In addition; if the amblent room tem-

perature changes more than +5°C from the
temperature at which the systern was last cali-

brated, self-calibration should also be done. If

there has been a change in the temperature of
the detector of more than & since It was

last calibrated, the difference will be shown.
1.5.2 How to Self-Calibrate

l.  Ceonnect the channel A detector to the
1GHz CALIBRATOR output connection.

2. Press the MENU key once, then press F3 to
call up the Cal or Zero Detectors menu.

3.  The menu olfers the lollowing cholces:
Flio F2io F3to
Calibrate Auto Zero Returm to
the the Data
Detectors Detectors Dizplay

Select Fl for the detector self-calibration.

%. The display will then show the last date and
time the detector was calibrated. To pro-
ceed with the calibration, press the ENTER
key. The Self-Cal process takes about 50
seconds during which time the statement
A (or B) CALIBRATION IN PROGRESS"

will be displayed.

If a Model 25001 i3 In use, pressing the
CLEAR key will return the routine to the
data display (the last mode of operation).
If the Model 8502 is being used, pressing
the CLEAR key will bypass the channel A
callbration and go to the channel B calibra-
T10ns

After successful completion of the Self-Cal
function, the instrument will go back to
displaying data in the last mode of opera-
tion. With the Model 8502, either bypass-
ing or successfully completing the channel
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B calibration will take the routine to the
channel B calibration.

5. Channel B calibration i& done in the zame
manner as the channel A callbration. The
date and time of the last B channel calibra-
tion will be presented, and the optlon will
be given to either press ENTER to start the
cal procedure or to press CLEAR to return
to the data displays

3.5.2.1 SELF-CALIBRATION FAILURES

In the event of some type of malfunction such
a% a burned out detector diode or if the opera-
tor forgets to connect the detector to the cali-
brator, the 5elf-Cal function will fajl. If this
occurs, the following error menu will be dis-

played:

A Caolibration Error Exists
Fress CLEAR to Continue

Press ENTER to Repeat Cal

Selecting CLEAR returns the instrument to the
last mode of operation.

Selecting EMNTER gives the operator the oppor-
tunity to correct a simple error such as not con=
necting the detector to the calibrator. This can
be accomplished, and then the 5ali-Cal proce-
dure can be repeated.

(See Section 7.4.% #& on page 7-1% of the Main-

tenance Section of this manual for the pro-
cedure to {ollow if the PPM fails the Self-Cal.)

3.5.3 Aoto-Lero Function

To initiate the Auto=-Zern function, turm off the

RF power 1o the detector to be zerced and then
press the MENU key once. Select F3 to get to
the Self-Cal/Auto-Zero menu. Then select F2

to Auto-Zers and follow the displayed prompts.
The keystrokes to Auto=Zero are:

MENU (1) +F3 +F2

If the Model 8502 is in use, channel A must be

Auto-Zeroed before channel B, or channel A can
be bypassed by presiing CLEAR and going di=

rectly to channel B,
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3.6 MEASUREMENT PROCEDLURES

3.6.1 Frequency Correction, Cal Factor, and

dB Offset

The Frequency Correction and Offset functions
are used to enhance measurement accuracy, and
to compensate for detector amplitude and fre-
gquency response variations as well as devices
residual to the test setup.

Frequency correction iz selected in Menu #3.
Three metheods of frequency correction are
available {and will be described in detall In this
section), These are:

al PROM Table = User Supplied Frequency
(default mode).

b} PROM Table - External Frequency Input
(uses the |V/GHz output of the swesper)

¢)l  User Supplied Calibration Factor

(allows direct entry In dB)
To salect the desired mode, press:
MENL (3) = F3

Then select Fl, FZ, or F3 respectively, for
items &, by or c. This will determine the func-
tioning of the FREQ key of the instrument.

Whenever 2 mode i5 selected that will use the
PEOM table in the detector assembly for fre-
quency correction, the PPM will interpelate be-
tween the discrete amplitude correction points
stored in the detector's PROM. This allows en-
try of frequencies other than those stored in the
PROM, and reduces the need for operator inter-
pretation and manual correction of power read-

INgs.

MOTE: All of the information stored in the
FROM of the detector currently In use can be
reviewed by accessing MENLI 9} and pressing
F2 for channel A, andfor F3 for channsl B (for
the 8502},

PROM FREQUENCY CORRECTION
(User supplied frequency)

3.6.0.1

This ks the default mode of the instrument.
Factory measured frequency correctlon data s
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stored in & PROM inside the detector housing,
thus eliminating the need for the operator to

refer to a frequency correction chart and then
ake manual adjustments to the system for
each discrete frequency point. The PROM data
is used by the PPM to correct for all of the de-
tector's amplitude variations across [ts entire
frequency range. When the systermn is first turn-
ed on, the PROM data stored in the detector (or
detectors) is transferred to the maln memory of
the PPM.

To select the "PROM Table - User Supplied Fre-
quency™ mode, press:

MENLU (3) +F3 +Fl

The display will then ask for the frequency of
operation to be entered. The default frequency
is 1GHz, the same as that of the Calibrator.
Press ENTER to complete the entry.

After selecting the "PROM Table - User Sup-
plied Frequency" mode; use of the FREQ key al-
lows the entry of the Carrier Frequency and
Eives the microprocessor the ability to correct
for any detector frequency response deviations.

PROM FREQUENCY CORRECTION
(External Frequency Input)

L6 l.2

The purpose of the PROM Frequency Correction
function is to allow entry of the operating fre-
quency by means of an externally applied walt-
age. The voltage level will be proportional to
the frequency, and will be used by the PPM to
correct power readings for detector frequency
response.

When this function is active, the RF frequency
of a sweep generator or signal source can be
changed and the PPM will convert the analog
voltage input (coming In through the rear panel
FREQUENCY INPUT connection) to a digital
representation of the frequencys The PPM's mi-
croprocessor then uses this Information to cor-
rect power readings according to the frequency
corréection table stored in the detector's PROM.

If the sweep generator (sweeper) Is equipped
with a rear panel output providing frequency in-
formation, this information willl wsually consist
of an analog voltage proportional to the RF fre-
quency output of the sweeper at any given
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time. Some sweeper mamsfacturers refer to
this voltage as "Frequency Reference”, "Vaolts/
GHz (V/GHzI", or "Woltage Proportional to Fre-
gquency” (Y= F). The most common coefficients

for this output are |V/GHz and 0.5V GHz.

Once the Y= F frequency correction function

has been activated, the FRED key can be used
ta change the parameters for use by the Va F

function.

To activate the Y= F frequency correction
function, pecform the following:

Connect a BNC cable from the V/GHz out-
t of the sweeper to the FREQUENCY IN-
UT sonnectlan on the rear of the PPM.

1.

Z. Make the following keypad entry:

MENL (3) « F3 «F2

The instrument will then ask for the sweesp-
er V/GHz wvalue {wlll normally be 1 or
{l-i-j‘]l P'rﬂﬂﬁ My = EHTER hI'hErE MM ]IE
valts).

The Sweeper 3Start Voltage is required
next, [f the sweeper's frequency range is
from 2 to 18GHz and the sweeper V/GHz
coefficlent is 0,.5V/GHz, then this value
would normally be 2 x 0.5 = 1. Press EN-
TER to complete this entry.

The last entry required s the 3Sweeper
Start Frequency, I the same sample shown
above were used, then the value entered
waould be 2, Press ENTER to complete the
eftey.

The above steps set the frequency scaling fac-
tor for the PPM so that the analog voltage com-
ing in from the FREQUENCY INPUT connection
can be Interpreted to the correct frequency by
the PPM's microprocessor.

3.6.1.3 USER SUPPLIED CAL FACTOR

Where the user prefers to use their own detec-
tor frequency response correction factors, the
PPM provides a means to correct for any detec-
tor frequency response variations manually (in
dB). An example where this could be necessary
is when the data stored in the detector's PROM
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might be out of date.

To activate the Cal Factor feature of the sys-
'tr—_'m, FII!'ESS:

MENLI (3} +F3 + F3

If the dusl channel 3302 |s being used, you will
be asked to select a channel. 3elect A or B as
appropriate.

Mext, the value of the desired Cal Factor must
be entered in dB. Complete the entry by press-
ing ENTER.

When using the Cal Factor mode, the frequency
of operation ls unknown to the PPM. Therefore,
the Cal Factor will be shown on the LCD dis-
play instead of Frequency. This also serves fo
notify the operator that this mode is in effect.
The LCD readout will display the Cal Factor as
"CF = nn.nn dB."

NOTE: In the Cal Factor mode of operation the
FREQ key s used to alter the Cal Factor (dB),
not the frequency.

1.6.1.4  OFFSET
(Offsets data readings by a user select-

able dB figure)

The Offset feature of the instrument is capable
of digitally offsetting the displayed power value
within a range of <80 to +30dB. The offset will
be in effect whether the measurement is in dBm
or linear power in milliwatis.

The Offset function is mainly useful for two
purposes. One is the ability to add or subtract
minor correction factors to correct for possibie
errors that might be introduced by attenuators
or ather devices In the test setup. The other
purpose is the ability 1o adjust the reading in
high power measurement situations where It is

desirable to read the correct power directly on
the display despite the fact that the unattenua-

ted power being tested is well above the mea-
surement range of the detectors:

In the latter cass; a high power coupler 15 nor-
mally wsed to attenuate the signal to a level
that can be safely measured by the detectors
{less than +20dBm). If the exact coupling factor
of the coupler being used is known, the Offset
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feature can then be used to subtract it out.
Then the display will accurately show the high
power present at the device under test. (How-
ever, the detectors only see the coupled power
which has been attenuated to avoid burning out
the detector diode.)

To offset the displayed power reading, press:
(8501)
(8502)

MENU (3) +F1
or
MENU (3) +F1 or F2

{Fl is for the Model 8502 channel A offset and
F2 is for the channel B offset.)

After the Offset functlon has been selected, en-
ter the desired offset in dB and then press EN-
TER.

When the Offset function has been acfivated, an
asterisk (") will appear next to the "FREQ" indi-
cation on the LCD display to indicate to the op-
erator that an offset is in use. {If the Cal Fac=
tor function is in use, the asterisk will be next

to the "CF" indication.)
The display will appear as:
"#FREQ = nn.nGHz" or "*CF = n.andB"

362 CW Power Measurement

To make & CW measurement be sure that the
PPM has warmed up for at least 30 minutes, and
then perform the following steps:

Select the CW Maode as described n Section
34,1 on page 3-8,

1.

2. Sel-Calibrate the PPM. (Section 3.5.2 on
page 3-12.)
3. Determine that the power range to be mea-

sured will not exceed the maximum power

ability of the instrument (must be less
% +23 dBm). If it will, connect an atten-
uater or coupler to the output of the device
under test to bring the power down into the
range of the PPM, and use the attenuator
of coupler's output as the measurement
point for the detector attachment. I in
doubt, use a [0dB attenuator. This should
prevent a mild overload that might only re-
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sult in detector degradation rather than
burn out.

. Be sure the BF power of the source Is com=
pletely OFF.

5. Connect the detector to the power source
being measured.

6. Auto-Zero the detector by pressing:

MENU (1} +F3 +F2 +*+ENTER

ory If chirmel B of a Model 5502 iz to be
Zeroed:

MENU (1) +F3 *+FZ + CLEAR +ENTER

When a "chime" is heard, this indicates that a
successful auto-zero has been accomplished. 1
4 "warble" is heard, then either there was RF
power present at the detector input or there
could be a failure. (If a failure |5 suspected,
then run the Self-Test procedure given in Sec-
tion 3.7.3 on page 3-40.)

7. Upon successful completion of the auto-
zero function, turn on the RF power of the
source to be measured.

Take into account the detector's frequency
response so that an accurate reading can be
made at the frequency of operation. If the
External Frequency mode (i.e. PROM Table
and Sweeper Back Panel) is being used, this
step is unnecessary. (See Section 3.6.1.27 on
page 3-13 for more information.) The key-
strokes are as follows:

FREQ *nn.nn *ENTER

If the PPM is In the "PROM Table - User
Supplied Frequency" mode, nn.nn s the
Carrier Frequency in GHz.

If the PPM is in the "User Supplied Calibra-
tion Factor" mode, nn.nn is the Cal Factor
in dB.

lf a coupler or attenuator is belng used at
the detector input, enter the attenuation
value as a positive offset. For example, if
an attenuator with a value of 30,248 at the
frequency of operation were being used,

2.
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the required offzet would be entered as fol-
lowrss

(85010 MENU{3)+Fl
or
(85021 MENU{3) +Fl or F2
{Select Fl for channel A, FZ for channel B)

Then enter the value of the offset in dB,
followed by ENTER:

3.2 * ENTER

10, The PPM will now be reading W power,
and the display will look something like:

A: +35.20dBm
*FREQ=10.TEGHz Cw

MOTE: +35.26dBm represents the power at the
Input of the attenuator which is connected to

the detector input. The actual power at the de-
tector input would be 435.26 - 30.2 = +5.06dBm.

11, Select the number of samples to be taken
to arrive at an average reading (default is &

readings
MENL (2} + F1

Then enter the number desired followed by
EMTER.

The rumber of samples that can be taken
to arrive at an average can be between |
and 999. For power levels below -30dBm,
it Is recommended that more than 100 sam-
pies be taken to reduce noise effects.

12, To change the displaved power reading
from dBim to milliwatts or vice versa, press

the dB/mW key.
3.6.3 Peak Power Measurement

3.6.3.1 METHOD 1: PEAK MODE via
GRAPH AUTOSCALE

There are several methods that can be used io
make Peak Power measurements with the sys-
tem. The easiest method is to use the Auto-
scaling function in the Graph Mode. The Auto-
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scaling function only operates on pulses greater
than =3dBm. Complex pulse shapes such as
double pulses cannot always be successfully au-
toscaled. Methods for these situations will be
covered later.

Afrer the pulse to be measured has been suc-
cessfully autoscaled; it 15 only necessary 1o
press the PEAK key and the svstem will read
the power at the center point of the pulse. The
readout will be displayed on the LCD screen in
large alphanumeric characters. For the follow-
ing procedure, assume that either a single chan=-
nel Model 8501 is being used or just channel A

or channel B of the dual channel 3302,

1.6.3.1.1 Autoscaling Procedure

I. Connect the detector(s) to the PPM and al-
low it to warm up for 30 minutes. Then
conduct the 3Self-Cal procedure a8 de-
acribed in Section 3.3.2 on page 3-12.

2. Conpect the channel A (or B) detector in-
put to a pulsed signal greater than -3dBm.
When the Autoscaling %unctiun is initiated
the system will attempt to automatically
select the correct 5tart and Window delay
times which will center the pulse on the
display. 1f the signal at the détector BF
input is less than -3dBm {or there is no
pulse present at the inputl, then the system
will not trigger and the following display
will appear:

Waiting for trigger on A (or B) Detector
Signal

Fl1 far F3 For
Trig Mode CcW

ar Level Data
Change Display

If it is still desired to "Autoscale™ at this
point, the easiest thing to do is to increase
the RF power until the power at the detec-
tor input is greater than -3dBm. Then the
system will start to trigger and the auto-
scaling process will begin.

NOTE #1: The Autoscaling function of the PPM
does not allow automatic scaling when using an
External Trigger signal input.
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MOTE #2: The factory-set default pulse width
is T5us (pulses wider than 73us cannot be Autos
scaled when using the default settingl, and the
default pulss averaging ls four samples for the
Autoscaling functions  This can be changed to
allow the user to enter a different pulse width
and averaging number by accessing Menu #3
(press the MENL) key & times), and then follow-
ing the prompis given in that menu. Once the
prﬁs-: width andfor pulse averaging has been
changed from the default setting, the wvalues
will remain at the new setting whenever the k-
strument is turned off and on again. The values
are not affected by recalling setups; or are they
rsg.s:t at power-on. 3ee Appendix [ on page 3-

In arder to Autoscale, the system mist be
in the Graph Mode as described in Section
3.4.2.2 on page 3-10.

3,

4. Press CLEAR to Initlate the Autoscale
function. [f the previously mentioned trig-
gering requirements have been met, the
PPM will display the statement, "AUTO-
SCALING IN PROGRESS." When the Sute-
scaling has successfully completed;, the
pulse profile will be centered in the graph-
ics display area on the left side of the LCD
readout window. The Cursor (displayed as
4 wertical line with spaces just above and
below the point where it crosses the pulse)
will be located at the center of the pulse
profile. If all of the above has occured, go
to Section 3.6.3.1.2,

Due to the many varieties of pulse widths, pulse
shapes, and duty cycles that might be encoun-
tered, it is not always possible for the PPM to
autoscale. If the failure to autoscale is the re-
sult of a pulse being present that is wider than
the 7ius default setting, the seifing can be
changed by accessing Menu #8, making the
change, and then repeating the autascaling pro-
cedure detailed in this section. It is best to
keep the initial delay less than the pulse repeti-
tion period since the time to Autoscale is af-
fected by both of these values. Alternatively,
one of the other methods given in these instruc—
tions should be employed to use the Peak or

Graph Modes.
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3.6.3.1.2 Power Display

Press the PEAK key. The PPM will now
display the power reading at the Cursor lo-
cation In large alphanumeric characters,
similar to the display shown in Figure 3-2,
below. At the lower left of the display will
be the statement "DLY = nupnn us". This is
the Cursor Delay which indicates the time
difference between the pulse's initial trig-
gering point and the point where the
reading was taken. (If the triggering meth-
od is changed, a given Cursor Delay does
not necessarily guarantee that the power
reading will be taken at exactly the same
point on the pulse as it was before.)

Figure 3-3. Typical Single Channel Peak Power
Display

2. Press FREQ and enter either the RF oper-
ating frequency or the Cal Factor in dB.

(This step |8 mot reguired if the External
Frequency input mode {5 being used.)

3. Enter any required offset as described in
Section %6. 1.8 on page 3-14,

4, If desired, the Peak Averaging can be
changed by pressing:

MEMNLU {2} *F2 *nnn *ENTER

(nnn = number of samples to be averaged -
must be between 1 and 993. Default Is &)

5. The power will then appear on the display.

&. To change the time at which the power
readings are taken, press the DELAY kc.-E.
When this is done;, a small delta symbaol { 2)
will appear next to the DLY indication on
the screen ( "4 DLY = N.NN ns" - a2 Fig-
ure 3-2). The delta symbol means that the
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Hand Wheel on the front panel can now be
used to alter the Curser Delay time. s an
altermative, Delay entries can also be made

through the keypad.

After the selection has been made for the
desired delay time, pressing ENTER will
enter and then ierminate the selection.
This also prevents the Hand Wheel from be-
ing accidentally bum and mowl the
cursor ta some undesired delay time.

METHOD 2: PEAK MODE -
DIRECT ACCESS

3.6.0.2

For the purposes of this procedure; assume that
either the single channel 8501 or only channel A
of the dual channel £302 is being used. The pro-
cedures for channel B of the 3502 are almost
the same as those for channel A. However, if it
is desired to use the Internal Trigger function
with channel B, this must be selected by using
the MENU key as desceibed in Section 3.4.2.1.1
on pages 3-9.

l. Allow the PFM to warm up for 30 minutes,
then conduct the 5elf Cal procedure as de-
scribed in Section 3.5.2 on page 3-12.

2. Select the Peak Mode of operation (Section
3.4.2 on page 3-3), being sure to observe
the triggering guidelines given in Section
3.k21. If there is no external trigger
available or if there s any uncertainty as

to which method to use, use the Internal
Trigger.
3. To wverify that the PPM is in the desired

mode and that it i receiving the proper
triggering, check the following:

a)  The light in the center of the PEAK
key should be lit. (If not, this means
that the Peak Mode has not bheen en-
tered.)

b} The "Ready" and "New Data™ lights

should be flashing. (If not, then the
gystem is not receiving a trigger. [f
external was selected and ne trigger-
ing indication is observed, try the In-
ternal Trigger function. The RF
pulse power level must be greater
than -10 dBm.)
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has been successfully accom-

k., Omce Step 3
plished, ?:ﬁ: PPM should be taking readings
in the Peak Power Mode. However, the
cursor might not be positioned on the spe-
cific pulse of Interest at this time.

H the Peak Mode s being accessed for the first
time since the instrument was turned on, then
the Peak Mode settings will be at thelr default
values. Otherwise, the settings will be those
which were in use the last time the Peak Mode
was exited. The esasiest way to ensure that. all
of the Pealk Mode settings are at their default
values s to select Peak operatlon after turning
the system off for a few secondss Turn the in=
strument on again, and then press:

CLEAR +F1 +PEAK.

The LCD display of the PPM should look some-
thing like Figure 3-2.

An indication of "———-" instead of a mumber in
the power readout portion of the display would
Indicate that the power being sampled is below
the measurement range of the system. This
means that either the overall power of the pulse
is too low, or that the cursor has not been
placed on a sufficlently high pewered sectlon of
the pulse of interest. (Another possibility could
be that there is no RF present at all. In that
case, however, the PPM would not be triggering
if Internal Triggering were being used and there
was not enough RF at the detector input.)

NOTE: H the External Trigger mode is being
used, the likelihood of obtainlng a meaningful
power reading at this point depends on the tim=-
ing relationship between the RF pulse at the de-
tector input and the external trigger pulse com-
ing in through the rear panel input connection
of the instrument.

If the trigger pulse and the RF pulse are coinci-
dent in time, then the default Cursor Delay
time of lus will probably result In the Cursor
being located somewhere on the pulse, Thiz de=
pends, of course, on the pulse width exceeding
lus.

It is recommended that Internal Trigger is used
before using the External Trigger mode so that
certain pulse Information such as pulse width
can be obtained. This can save the effort of
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having to search for the pulse using the Cursor
Delay function. (Using the Graph Mode makes
searching moech tasi:r.?

5. As previously mentioned, the delta symbol

( &) next to the DLY Indication on the dis-
play means that the Hand Wheel is active
and, [f turned, will alter the value of the
Cursor Delay (CSR DLY). To locate the
highest power point on the pulss, it is best
to start at the rising edge of the pulse and
move the curser gradually up in time until
the power reading reaches its maximum
paints This can be done as follows:

al Turn the Hand Wheel counter clock-

wise until the Cursor Delay is zero
{i.e. "DLY = 0.000ns" on the display).

bl  Skowly rotate the Hand Wheel cloclk-

wise while monitoring the power
readout display. Note that the incre-
ments that the Hand Wheel causes
the DLY to step through will change
faster as the wheel is turned faster.
HEotate the wheal until the power
readings begin increasing. This indi-
cates that the |zading edge ol the
pulse beirg measured is being moni-
tored.

Continue increasing the Cursor Delay
untll the power readings go through a
peak or 3tay at a high levels If the
maximum power point is passed, turn
the wheel counter clockwise slowly,
thus reducing the cursor delay wuntfl
the maximum reading is once again
reached.

&)

Press the FREQ key and enter either
the desired EF operating [requency
or the Cal Factor in JdB as required.
{This step is not necessary if the ex-
ternal frequency input mode is im
use.)

Enter amy required dB Offset as de-
scribed in Section 3.6.1.% on page 3-
1.

]

The power will be displayed similar to
Figure 3-2. The desired unit of power
measurement can be selected by
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pressing the dB/mW key on the front

pangl.

6. [If difficulties arise In locating the pulse to
be medsured, it i5 advisable to use the
Graph Mode with Autoscale.

1.6.3.3 PEAK POWER MEASUREMENTS

LIZIMNG THE CRAPH MODE
3.6.3.3.1 Craph Mode Selection

It i& recommended that the basic information
pertaining to the Graph Mode given in Section
3.4.2.2. on page 3-10 be read for a better under-
standing of this function. The Graph Mode dis-
play looks something like that shown in Figure
3-3. Pulse profiles are shown graphically on the
left side of the display while the cight side dis-
plays the power and timing parameters perti-
nent to the pulse.

Figure 3-3. Typical Graph Mode Display

To use the Graph Mode for peak power mea-
surements, follow the instructions given next
for accessing the Graph Mode:

I. Connect the detector(s] to the detector

connection{s) on the front panel, and allow
the system to warm up for 30 minutes.
Then econduct a Self Cal as described in

Section 3.3.2 on page 3-12.

2,  After ensuring that the pulse power of the
RF source to be measured is not high
enough to cause damage to the detectors
{limit to less than +20dBm), connect the
channel A detector to the source.

Select the Graph Mode of operation. [f the
instrument has just been turned on this
would be CLEAR -+ F2. The PPM will at-
tempt o autescale the pulse on the dijs-
play. If there is no pulse present at the de-
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tectar input or if the pulse power is below
=3dBm, then the PPM will not trigger (the
"New Data" light will be out).

While the PPM is Autoscaling, the display will
indicate "Autoscaling in Progress"s When auto-
scaling is complete, the pulse will be centered

in the&rapi'l[-:: area of the LCD display and the
vertical cursor will be positioned at the center
of the pulse profile. 1f this has been achieved,

proceed to Section 3.6.3.3.2.

If the display does not indicate a pulse centered
in the graphics area of the LCD display with the
vertical cursor positioned at the center of the
pulse profile, then the autoscaling process was
nat successful.

COne possible reason that the PPM might not be
able to autascale is that the BEF pulse might be

too wide, The default setting of the PPM for
the maximum pulse width that can be auto-

scaled is 75us. If desired, this maximum setting
can be changed by accessing MENU (8) and then
selecting F2.

3.6:3.3.2 Graphics Display Definitions

After emtering the Graph Mode, the display
should look something like Figure 3-3.

The delta symbol [ A) next to any of the param-
eters means that the Hand Wheel can be used to
change the value of that function. When EM-
TER is pressed, the delta symbol will disappear
and the Hand Wheel will be disabled. (This pre-
vents accidental movement of the Wheel.)

A. C5RPWR

Indicates the power level at the location of the
cursor. By pressing the dB/mW key, this can be
indicated in either dBm or in Watts.

B. C3SR DLY

The Cursor Delay indication shows the amount
of time after teiggering has occured that the
Cursor will sample the power of the pulse. The
time at which the trigger occurs is dependent
on either the Trigger Level ory if External Trig-
gering has been activated, on the triggering sig-
nal provided by the external source. The delta
symbol next to CSR DLY means that the Cursor
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Delay iz adjustable by using the Hand Wheel.

C. STRET DLY

This is the Start Delay of the graphics display
agrea on the LCD readout. W signifies the
amaunt of time between the occurence of the
trigger and when readings begin at the [eft side
of the graphics display. [ Autoscale was used
to go to the Graph Mode, then the Start Delay
wolld be set to 0.00O0 nancseconds. I the
Graph Mode was accessed aiter power-on
through the CW Mode, then the Start Delay
would be at its default value of 00000 nanosec=
onds also.  Howewver, If the Graph Mode were
ermtered by some other means, then the Start
Delay would be set at whatever value was used
the last time the Graph Mode was accessed.
When the Start Delay Is at 0.0000n3, it is coin-
cident with the timing of the trigger.

D. DLY WIND

The Delay Window is the amount of time be-
tween the left and right sides of the graphics
display arca. The default value is 10.000us.
When the Autoscale functlon Is used, the PPM
will adjust the Delay Window to display the
pulse profile 3o that the trailing edge of the
pulse can be seen. Autoscaling decreases the
Delay Window in a 1, 2, 5 sequence of nanosec-
ands of microseconds as required until the trail-
ing edge no longer disappears from view off of
the right side of the graphics area.

Entering the Graph Mode with any previous set-
tings still in effect can result in possibly unpre=
dictable values being shown for Cursor, Start,
and Window Delays. I there is any confusion,
the default values can be obtained by selecting
the CW Mode after power-on and then pressing
the GRAPH key.

E. "A TRIG = -3dBm" or "EXTERMNAL"

This display indicates the present triggering
mode of the system. "A TRIG = =3dBm" is the
setting automatically made and displayed by the
PPM when Autoscale is activated while opera-
ting channel A in the Graph Mode. It means
that the PPM will trigger when the leading edge
of the RF pulse rises above -3dBm at the chan-
nel A detector input.
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if the dual channel 8302 meter were operated
using channel B and autoscale were activated,
then the system would be set to trigger intern-
ally from the channel B detector at -3dBm. The
LCD display would then indicate "B TRIG = -3
dBmh.

"EXTERMAL" means that the routine is in the
External Trigger mode regardless of which input
channel is selected.

F. "F}: TRG LEY/REF PWR" or "RECAL:
dl = =7, 2C"

The "RECAL: dT = -7.2C" display is only indi-
cated when the detector temperature has
changed more than $5°C, thus advising that
frgasurements might not be accurate and to re-
calibrate the detector (i.e. conduct a Self-Cali-
bration as described in Section 3.5.2 on page 3-
2. "-7.2C" is, of course, only an example.
The actual change depends on the difference in
the operating temperature at the moment, and
the temperature at which the last Self-Cal was
per formeed,

When using Internal Trigger, "F3: TRG LEV/
REF PWR" provides a means to alter the trigger
leve] {TRG LEY). It also allows the Reference
Power Level (REF PWR) to be changed.

l. TRGLEY

To alter the Trigger Level, press F3, A
meny will then be displaved similar to:

Press Fl Press F2 Press F3

tn Enter i Entar 1o Ralurm

Trigger Reference to Data

Level Pawer Digplay
I.awveal

(For Detector A)

To change the Tripger Level, select Fl.
When this is done, the display will show the
delta symbol beside the TRG LEY indica-
tion. The Hand Wheel can then be used 1o
alter the Trigrer Level, or any desired
number can be entered through the numeric
kevpad. Pressing the ENTER key will ter-
minate the entry and lock in the new trig-
ger level (the delta symbol will also disap-
pear).
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2. PWR REF

The PPM's Power Reference nomenclature
refers to the manner in which the pulse
profile is displayed. Referring to the left
hand graphics area of Figure 3-3 on page 3-
19, there are four horizental "tic" (division)
marks on the left vertical axis of the dis-
play. These tic marks correspond from top
to bottom to the 100%, 30%, 50%, and 10%
power points on the pulse profile with re-
spect to the Reference Power. The default
Reference Power is ImW%. However, once
the Autoscale function has been used, the
Reference Power s automatically adjusted
to whatever the power level is at the cur-
sor location. Therefore, the Autoscale fea-
ture not only serves to center the pulse on
the time (or horizontal) axis, It also opti-
mizes the display positioning on the power
lor vertical) axis by setting the highest
power level as the 100% Reference point.

The adjustable Reference Power level is
provided to give the user a maximum de-
gree of flexibility in measuring rise time,
fall time; or other pulse timing param-
eters. This is Important because it means
that the PPM can be set up to accommo-—
date the varicus types of test parameters
that different users might need for their
speciflc measurement requirements.

Figure 3-4. Pulse with Overshoot

The pulse shown in Figure 3-4 demonstrates
the need for the PPM's flexibility in setting
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different Reference Power levels. As can
be seen by the shape of the pulse, it would
not be likely that a user would want to use
the top of the pulse's overshoot as the re-
ference level (100% poaint) for determining
the rlsetime. There are certain conven-
tions, such as risetime being the time be-
tween the 10% and 90% power points on a
pulse, which are commonly agreed to in the
RF/Microwave industry. 3ome other relat-
ed definitions remain flexible according to
the application. The PPM allows the user
to determine what convention will be used
in timing measurements.

There are two ways to set the Reference
Power Level on the PPM. Select F3} when
in the Graph Mode. Then select F2 from
the menu shown in Section 3.6.3.3.2.F.1
(TRIG LEY - on page 3-21). When this is
done, the choice will be given to either en-
ter the desired Reference Power Level
through the keypad or to use the Hand
Whee! to move the cursor to the paint on
the displayed pulse profile that is desired
to be the 100% Reference. After setting
the cursor or keying in the desired Refer-
ence Power Level, the ENTER key is press-
ed to complete the adjustment. It may be
noticed on the display that there is a verti-
cal shift of the pulse resulting in the 100%
tic mark lining up with the paint on the
pulse that is now Power Reference.

3.6.3.3.3 Graphics Display Area
f. The graphics display area on the left side

of the LCD readout window is the area
where measured pulse profiles are "drawn"
anto the readout. The PPM's crystal-based
delay generator determines exactly when a
reading is to be taken. The accuracy and
stability of the generator makes it possible
to use the Hand Wheel to alter the Cursor
Delay and change the time at which a read-
Ing is sampled in O.lns increments. It is
not possible to have such resolution graph-
ically except when using the Window Delay
in nanoseconds.

A the Window Delay increases, the resolu-
tion of power data being written on the dis-
play decreases. There are approximately
100 data points In the graphics area of the
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PPM display. Therefore, depending on the
selected scallng, changes in Cursor position
or minute changes in the pulse profile may
not be noticeable. However, changes in
Cursar Power or Delay in the diﬁ_lltal read-
out section at the right side of the display
will still be evident. X-Y plotting of the
displayed graphic results can assist in eval-
uatingsetht profile of the pulse being test-
ed. (See Section 3.6.5 on page 3-29 for in-
farmation regarding plotting functions.)

If it is desired to learn duty cycle informa-
tion about the pulse train being tested, an
oscilloscope can be connected to the MON-
ITOR OUTPUT connection on the rear pan-
el af the PPM. While it may be possible to
view more than one pulse in a train on the
PPM display, this method is not reliable for
short pulse widths. This Is primarily due to
the fact that there is insufficient resolu-
tion on the horizontal axis to guarantee
that all pulses in a given time frame would
be impinged on display pixels in order to be
HEET

However, if the approximate time between
pulses is known, the Start Delay function
rcan be used to "rero in" on another pulse in
the train other than the first one. Another
method would be to use an External Trigger
pulse that can be delayed in varying
amournts, thus allowing data to be taken
further along the pulse train.

The Cursor is the vertical lime that repre-
gents the time at which the power reading
displayed as CSR PWR is being taken. If
Cursor Delay is selected (DELAY =+ F3),
then the Hand Wheel| or keypad |s used to
change the position of the Cursor. The
minfmum delay of the Cursor is whatever
value has been established for the Start
Delay.

As previously described in Section 3.6.3.3.
2.F.2 (PWR REF) on page 3-21, the tic
marks on the left hand vertical axis of the
graphics area {(power axis) relate to percen-
tage (%) of Heference Power. The tic
marks on the horizontal axis of the graph-
ics area (Delay time axis! are spaced
1/10th of the Window Delay apart. This
provides a means to estimate certain tim-
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ing factors of the displayed pulse. For ex-
ample, if the Start Delay were 0.0000ns
(i.e. the left edge of the graphlcs area was
coincident with the trigger), and the Win-
dow Delay was 100us; then each of the tic
marks along the horizontal axis would re-
present 10us of delay. If the Cursor were
st to approximately 43us, then the Hand
Wheel could be used to move the Cursor 6.5
“divisions" from the left side of the graph-
ics area.

3.6.3.3.4 Adjusting Graph Settings

In addition to making automatic risetime, fall-
time; and pulse width measurements, the PPM
s also capable of making time measurements
between markers which can be set wherever de-
sired on the pulze profile display. Use of the
markers will be covered in the next section.

After Autoscaling, the following adjustments
can be made to allow detailed inspection of the
detected pulse. I the system will not Auto-
scaley refer to Section 3.6.3.1.1 on page 3-16.

A:  Positioning the Cursor

The following procedurs describes how to
position the cursor oh the displaved pulse and

establish a cursor delay.

While in the Graph Mode, press DELAY. The
delta sign should be present next to the CSR
DLY indication. Turn the Hand Wheel slowly
clockwise. Mote that the cursor will begin o
mave; and that the CSR DLY reading will be in-
creasing in time. If the Hand Wheel is moved
too gquickly, the rate at which the functlon
changes alters dramatically. Therefore, care
should be taken when using the wheel, If the
cursor should disappear off the right edge of the
display, it can be brought back by continuing to
rotate the HMand Wheel in a clockwise direction
until it reappears or wraps around 1o the left
side of the display.

Another methed to recover the cursor if it
should disappear {or if it is not on the display to
begin with), is to use the keypad. (This can be
done as long as the delta symbal 5 next to the
CS5R DLY indication.) Divide the DLY WIND
(Delay Window) reading by 2 {making allowance
for the Start Delay), then use the keypad to en-
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ter the resulting time expressed in microsec-
onds.  Pressing TER terminates the entry,
and the cursor will appear in the center of the

display.

It Is possible to make the position of the cursor
the delay reference (cursor delay = 0). Then,
delay measurements will be made on the pulse
with respect to the reference delay. This
means that delays will be negative lor in ad-
vance) if the cursor is moved to the left adge of
the reference, and positive (or lagging) U the
cursor is moved to the right edge. While in the
Graph Mode, press:

DELAY + DELAY

Using the Hand Wheel, position the cursor to
the point on the displayed waveform at which it
is desired to establish the delay reference.
Then, pressing the ENTER key will act as a
command to set the delay reference to this
point. The cursor delay will then read 0.0000
n%, and all timing measurements will be with re-

spect to this paint.
B. Changing the S5ize of the Window

If it is desired to expand the size of the dis-
plaved Window so that the leading edge of the
pulse can be more closely inspected, press the
following keys to adjust the Delay Window:

DELAY +F2

The delta symbol will appear next to the DLY
WIND indication. Rotate the Hand Wheel coun-
ter-clockwise while ohserving the display. The
value of the DLY WIND should be decreasing.
Keep turning the wheel until the teading edge of
the pulse is clearly visible for inspection.

If the Hand Wheel [5 turned far enough, the
minimum limit of 12 nanoseconds will be reach-
ed. The resulting display will depend on the
risetime characteristics of the pulse being
sensed by the PPM detector: To reset the De-
lay Window, either enter the original value via
the kevpad or Autoscale once more by pressing
the CLEAR key.
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. PEAEK POWER MEASUREMENTS
USING THE MARKER MODE
360010 Basic Marker Information

The Marker Mode of the PPM is only accessible
and usable after successful entry into the Graph
Mode. The purpose of the Marker Mode s 1o
provide a means to analyze timing information
of the RF{Microwave pulses. The Marker Mode
will allow the placement of markers manually;
or have the PPM austomatically set markers on
the displayved pulse profile.

Up to four markers per channel are avatlable.
This means that the single channel Model 850]
has foar markers available while the dual chan-
nel Model 8302 has four markers available for
channel A and another four for channel B.
However, the Graph and Marker Modes do not
allow for the display of two channels at once so
it may be desireable to switch back and forth
hetween channel A and channel & graph displays
with their independent s=ts of stored markers.

When the Marker Mode is in use; it is possible to
set markers at predetermined points on the
pulse profile. These paints can be set manually
using the Hand Wheel, ar the PPM system's
Autoplacement function can set them automati=
cally. Autoplacement of markers is determined
by Marker Menu selections which [dentlly the
manner in which the markers will be set by the
PPM. (Markers can be set an the rising edge or
falling edpe of the pulse profile at specific per-
centages of the Reference Power.)

Oiee  the markers have been activated and
placed on the pulse profile, it is possible to dis-
play the time difference between two pairs of
markers. For instance, the first Marker Pair
Delay Difference displaved could be the rise-
time measurament and the second Marker Pair
Delay Difference could be the pulse width.

Figure 3-3. Typical Marker Made Display
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While the Marker Mode allows certain kinds of
manipulation such as altering the Cursor Delay,
other Window settings {Start Delay and Window

Delay) cannot be changed unless the routine is
returned to the Graph Mode.

3.6.3.4.2 Marker Mode Displays

[See Figure 3-3)

The Marker Mode allows the display of CSR
PWR (Cursor Power) in dBm, linear power
(Watts), or as a percentage of the Relerence
Power. The % of Reference Power display is
wseful for placing the cursor at any desired
power percentage, and then reading timing in-
formation from the display.

In erder to be able to select in what form the
CRE PWE reading will be displaved, the func-
tion of the dB/mW key s modified while opera-
ting in the Marker Mode. Pressing the dB/mW

lkey will activate a sub-menu as shown below:

Press CLEAR to retum to data display

Fl o F2 ta Fito

Belect Belact Select

Lag Powar Watt Power % of Ref Pur

Dizplay Dizplay D!Sp!u::y

Farmaot Format Formet
3.6.3.40.3 Marker Mode Selection

The procedure for entecing the Marker Mode is
as Tollows:

l.  Select the Graph Mode by the usual means
(zee Section 3.6.2.3 on page 3-19).

Z. Change the PPM Graph Mode settings by
using  the Autoscaling feature ress
CLEAR]), or by manually adjusting the Start
amd Window Delays so that the pulse o be
examingd i3 centered in the LCD readout
wirdow,

3. Select the desired Trigzer Mode. [f mark-
ers are to be sef on the leading edge of the
pulse, it may be desireable to use the Ex-
terpal Trigger Mode. A trigger signal coin-
cident with the leading edge e:n? the EF
pulse to be measured should ensure that
markers can be sef at or below 10% of the
referance power. Differemt measurement
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situations will call for different setup
methods, but the main thing to remember
is to set up the PPM so that the entire
pulse profile can be seen on the PPM's dis-

play window.

4.  Select the Marker Mode by pressing the
MARKER key once. The first time the
mode §5 entered; no markers will be dis-
played. The Cursor will be active as indi-
cated by the defta symbol next to the CS5RE
DLY indication on the display. The CSR
DLY wvalue will be at the delay time that
was st while in the Graph Mode. In subse-
quent accessing of the Marker Mode, pre-
vious marker placements and settings will
remain in effect until changed.

When the Marker Mode is first accessed,
the: pulse profile will be erased, and then
re-written on the display. Marker Menu
functions such as Autoplacement will be
executed after the first full "sweep" of the
pulse profile has been re-written to the dis-
play. {(During this process, the PPM's mi-
croprocessor stores the pulse profile infor-
mation In a special area of memory dedi-
cated to marker operations.)
3. The next consideration In placing markers
on the display is to decide whether they
will be set automatically with the Auto-
scale function, or whether they will be set
manually. This will be cavered in the fol-
lowing sections.

J.6.3.40.4 Default Values for

Autoplacement

After the Graph Mode settings have been suc-
cessfully adjusted so that the pulse profile is
centered on the LCD readout as shawn in Figure
3-2 on page 3-19, markers can then be Auto-
placed by the PPM on the profile.

When the Autoplacement function is used,

markers are set at predetermined percentages
of the Reference Power. The default values sre

as follows:

Marker 1: 0% rising slope (of profile)
Marker 2: 3% rising slope

Marker 3:  20% rising slope

Marker ¥: 2% Malling slope
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The preceding default marker placement values
can be changed while operating in the Marker
Mode by pressing the MARKER key once and
then selecting F3. When this is done, the dis-
play lists the marker autoplacement values, and
the opportunity is given to either keep the dis-
played values or to change them by pressing FIL.

MNote that any settings, default or otherwise, do
not automatically guarantee that a marker will
be activated by the Autoplacement process. If
the % power af the default reference or the re-
ference that was selected for a given marker is
outside the limits of the data profile heing dis-
played in the PPM's display window, then that
marker will not be shown.

36345 Changing Autoplacerment
Marker Values

To change the values that the PPM will use for
the Autoplacement of markers, enter the Mark-
er Mode and press MARKER + F3, The follow-

ing display will then appears:

Marker 1: ristng slope, 10.0% of reference
Maricer 2: rizing slope, 50.0% of refersnce
Markcer 3: rising slope, 90.0% of reference
Maricer 4:  falling slope, 50.0% of reference
FI tochange FZ2 to keep
values valuas

Select Fl to change the % power levels. The
next series of display readouts will allow the
choice of whether a particular marker will be
Autoplaced on the rising or falling slope of the
profile, and at what percentage of Heference
Power. Once the entry of thess values is start-
ed, information must be entered for all four
markers before returning to the Data Display
Mode. It is also possible to leave the values as
they are to speed up the entry of information.

o I Selecting the

Sutoplacement Function

To initiate the Autoplacement function, wait
untll the first "sweep” of the pulse profile has
completed after entering the Marker Mode, and
thien press:

MARKER = F2,
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NMOTE: The PPM will complete the sweep first
before responding to the F2 command i the
first sweep of the pulse profile had not com-
pleted prior to pressing F2.

If all markers can be placed on the profile at
their respective % of power levels, a display
similar to Figure 3-5 on page 3-24 should result.
The markers are solid vertical lines; whereas
the Cursor line has a gap above and below the
point where it crosses the trace on the display-
ed pulse profile, 1f all of the markers cannot be
placed, the PPM will list any markers that were
not able to be placed. Press CLEAR to return
to the data display.

See Section 3.6.4.2.1 on page 3-28 for possible
contributing causes that might make it impos-
sible for the PPM to autoplace a marker. Also,
it should be noted that any previously defined
markers, including manually placed markers,
will be redefined or erased and declared UNDE-
FINED if they cannot be placed in autoplace-
ment; of are defined not to be placed.

36347 Autoplacement - Delay
Between Markers

After the markers have been successfully Auto=
placed; the pulse profile parameter indications
on the right hand side will look something like

the fallowing:

CSR PWR = +(L.44dBm
& CSR DLY = J20.60n8
NO MKR # SELECTED
3=1 DLY = 15.500ns
4-2 DL Y = 68.800ns

F3: IDENTIFY MRKRS

The fourth and fifth rows on the display indi-
cate the time difference between marker num=
bers 3 & 1, and marker numbers % & 2 respec-
tively. When the default % of power reference
for Autoplacement are used, 3-1 indicates rise-
time (10% to 90% points on the rising slopel,
and §-2 indicates the pulse width (50% rising

slope to 50% falling slopel.

The fourth and Tifth rows can be used to display
the difference between any two pairs of mark-

ers. The default pairs are shown here as 3-=1
and -2, (See Sectlon 3.6.3.0.%9 for more infor-
mation on manually adding and deleting marker
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pairs.)
the Reference Delay

By pressing F3 (Identify Markers), a list can be
displayed showing the times at which the differ-
ent markers occur with respect to the reference
delay. Pressing CLEAR returns the routine to
the Data Display Mode.

3.6.3.4.9 Manual Marker Placement

Manual placement of markers is initiated by en-
tering the Marker Mede, selecting a Marker To
Be Defined, and then using the Hand Wheel to
place it at the chosen delay. As stated pre-
viously, the fourth and fifth rows of the Marker
Mode display can be used to show the time dif-
ference between two pairs of markers. The
procedure for manual placement of markers is
a3 follows:

l. Enter the Graph Mode of operation; and ad-
just the pulse profile so that it is centered
on the display. The entire profile of the
pulse should be visible on the LCD read-

mit. This means that the S5tart Delay
should be set to occur before the pulss, and

the Window Delay should be long enough so
that the pulse has ended before reaching
the right hand side of the graphics area of
the display.

Select the Marker Mode of operation and,
ta select the Marker To Be Defined, press:

MARKER +F| +n +ENTER.

Where "n" is the marker naumber (between |
and %) I "n" is marker l; then row 3 of
the display will show "SET TO DEFINE
MARKER I". This Indicates that the set-
ting of the Cursor Delay [ & CSR DLY) with
the Hand Wheel will determine the place-
ment of Marker | on the pulze profile.

3. Adjust the Hand Wheel until the Cursor is

moaved o the point where Marker | is to be
located on the pulse profile. Press ENTER
to complete the selection. Alternatively,
enter the position of the marker, with re-
spect to the delay reference, using the key-
pad.
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Mow, "NO MARKER & SELECTED" will be
shown again in row 3 of the display. This means
that the Cursor Delay function no longer af-
fects the placement of a marker. If the Hand
Wheel Is moved slowly, it will be noted that
there is & "permanent” marker at the old loca-
tion of the Cursor. At this point Marker | has
successfully been placed. (This can be verified
by pressing F3 to display a listing of the marker
timing locations)

LUse this procedure to set all four markers on
the pulse profile. The display will show four
vertical marker [Ines as well as the Cursor.

8. To add a Marker Palr for the purpose of
displaving a Delay Difference, press:

DELAY +F2 +nl +n2 +ENTER

Where "nl" is the marker number with the
larger delay value of the marker pair to be
defined, and "n2" is the marker number
with the smaller delay value of the marker
pair to be defired. The PPM lists the re-

spective marker delays during this process
to make the "nl™ and "ni" selection easier
to accomplish.

When ENTER ls pressed, the PPM will return to
the Data Display Mode with the defined marker
pair delay difference displayed in row & or 5.

3. To delete a Marker Pair, press:
DELAY = F1

If there are presently two pairs of markers actl-
vated, the PPM will then display the following:

Press CLEAR to Return To Data Display
Defined MRKR DLY DIFF PAIRS: 3-1, 4-2

FI to F2 to Fiio
Delate 15t Delete 2nd Delete
MRKR DL Y MRER DLY Raoth
DIFF FAIR DIFF PAIR Pairs

Select Fl, F2, or F3 as desired. The PPM will
thén return to the Marker Mode display with the
appropriate marker pair difference row(s) delet-
ed. This function does not serve to delete the
markers themselves. Once markers have been
defined, they can be deleted by intializing the
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PPM and re-selecting the Marker Mode, or they
can be deleted by not defining land therefore

placing them) during the marker placement rou-
tine.

3.6.% Typical Timing Measurements

The most commenly used timing measurements
required when analyzing pulsed RF/microwave
signals are:

[ ] Pulse Width

» Rizetime

- Falltime

» Repetltion Rate

The first three of these parameters can be mea-
sured directly by the PPM and displayed on the
LCD readout window.  Auxiliary equipment
would be required to measure repetition rate, as
discuszed in Section 3.6.6.6 on page 3-29,

The main problem in approaching these kinds of
measurements is defining what power point will
be used as the 100% power reference point, and
what values consititute "risetime", "falltime",

eic.

The 100% power point can be a somewhat arbi-
trary decision due to the possibility of unpre-
dictable or unconventional pulse shapes. In ad-
dition, In some applications; the conventions for
defining pulse timing characteristics can vary.
The PPM handles these deviations with ease by
allowing the operator to define where the 100%
power reference occurs, as well as what percen-
tage values will be used for the Autoplacement
of markers.

3.6.4.] POWER REFERENCE (100% Point)
Twe methods of defining the 100% Power Re-
ference are available with the PPM. Once the
Graph Mede has been entéred and the pulse pro-
file is centered in the graphic display section of
the readout window, F3 and then F2 are pressed
to set the Power Reference. When this is done,
the Graph display will return and the Power Re=
ference can be entered in dBm through the key-
pad.

The second method is to repeat the above steps
with the exception of using the keypad;, and
then to use the Hand Wheel to change the posi-
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tion of the Cursor to the point on the pulse pro-
file which is desired to be the 100% Power Re-
ference. Pressing ENTER then terminates the
procedurs.

Immediately following the Autoscaling function,
the PPM scts the Reference Power level to that

of the Cursor. (Autoscale places the Cursor at
the center of the pulse.) For many measure-
ment situations, this selecticn of the Power Re-
ference I3 adequate for the timing measure-
mierts discussed in this section.

To verify the present setting of the Power Re-
ference, the "DISPLAY CURRENT SETUP"
function of the MEMORY key can be used. To
display the current setting of the Power Refer-

ence (channel A), press:
MEMORY (2} +F1 (3

[Press MEMORY twice, then Fl five times)
The PPM will then display the {allowing:
Instroument Status Reodout: 5

A Trigoer Level = 50TuW
A Ref Power = 1.04TmK
A Start Delay = 0.0000ns
A BLY Window = 50.000ns

MORE EXIT

To return to the Data Display Mode, press F3.

If a Model 5302 is being used, and It s desired
to see the status of the Reference Power for
channel B, press the following kevs from the

Data Display:
MEMORY {2} =FI1 (&)

To verify the present setting of the Power Re-
ference in dBm when in the Graph Mode display,
press:

F3 & F2 wany Keypad number

The display will then change to indicate the
present value of the Reference Power Level in

dBm. It will be necessary to re-enter this pow-
er level if no change is desired.
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3.6.4.2 PULSE RISETIME, FALLTIME AND

PULSE WIDTH

In most applications, pulse risetime is defined
as the time between the 0% and 30% power
points on the leading edge of the pulse. The
pulse width is defined as the time between the
% power point on the leading edge of the

pulse, and the 30% point on the trailing edge of
the pulse. The PPM system's default settings

for Autoplacement of marker numbers 1 & 3
and 2 & & correspond to the above values.

iIf it Is desired to use valises other than the pow-
er polnt percentages glven above for risetime
and pulse width, this can be done by entering
the Marker Mode; and then pressing MARKER +
F3 + Fl 1o enter user selected timing values for
marker Autoplacement.

3.6.4.2.1 Rizetime and Pulse Width Mea-

surement via Autoplacement

Assuming that the RF pulse being measured is
capable of being Autoscaled, use the following
procedure:

1. Enter the Graph Mode, then initiate the

Autoscale function by pressing CLEAR.
2. Adjust the settings of the Graph Mode so
that the entire pulse prafile of interest can
be seen in the display window. It may be
necessary to use the External Trigger mode
to ensure that the entire leading edge of
the puise can be seen.

3. Enpter the Marker Mode by pressing the

MARKER key once. Wait for the pulse
profile to be re<written to the display,

4. To Autoplace the markers, press:
MAREER +F2

Provided all the markers can be placed on the
screen at their predetermined % of power re-
ference levels, the PPM display should look
something like Figure 3-3 on page 3-28. If it is
not possible for the system to place one or more
particular marker(s), the PPM will display which
onels) could not be placed. Pressing CLEAR re-
turns the routine to the Data Display Mode with
the avallable markers displayed.
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5. After successful marker Autoplacement,
rows four and five on the right hand side of
the display will be showing the Risetime

and Pulse Width respectively. This assumes
the default settings for each of the mark-
ers.

MOTE: Contributing causes for the PPM being
unable to Autoplace a marker are as follows:

e Internal trigger level too high, resulting
in the leading edge of the pulse not be-
Ing visible,

& Change In the RF power level of the de-
vice under test.

Reference Power level set at the wrong
level.

3.6.8.3 PULSE FALLTIME

In most applications, falltime is the time differ-
ence between the 0% and 10% power points on
the trailing edge of the pulse profile. The PPM
does not provide default parameters for mea-
suring falltime, however the internal markers
can be used as described below.

Assuming that marker numbers 2 and & will be
re-defined to display falltime, the procedure
would be as follows:

Follow 5teps 1; 2; and 3 pf Section 3.5.4.
2.1,

MARKER +F3 *+F| =F3 =F2 +
xx.x + ENTER *F3 +F2 +yy.y +
ENTER + MARKER =+ F2

2. Press:

3. In the preceding command sequence, for
the 10% point on the falling edge, xx.x =
10. For the 30% point, yy.y = 90.

4. The sequence In Step 2 uses the default
marker difference capability of the PPM to
select markers ¥ - 2 to calculate the fall-
time.
3644 REPETITION RATE

Due to the limited number of horizontal points
avallable in the PPM's LCD readout, it is rather
impractical to use it graphically for measuring
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repetition rate. [t is possible to measure repe-
tition rate, however, by attaching an oscillo-
scope to the PPM's rear panel MONITOR DUT-
PUT connection to view the detected video en-
velope of the pulse train being measured. This
will allow the repetition rate to be caloulated.,

Once the timing between the first and second
pulses monitored on the oscilloscope has been
determined, the second pulse in the train can be
analyzed by altering the 5tart Delay to coincide
with the next pulse.

3.6.5 Digital Plotting of Graphic Data

3.6.5.1 PLOTTERS SUPPORTED

The PPM is cenfigured to provide direct output
of Graph Mode information for hardcopy re-
cording on a digital platter. This is done with-
out the necessity of using a computor or GPIB
contraller. The following plotters {and any
other 100% compatible plotters) are supported:

# Hewleti-Fackard Model 7H204
# Hewlett-Packard Mode| 76704
# Hewlett-Packard Model 75754

All of the above plotters must be configured
with the option for GPIB usape.

3.6.5.2 HOWTO MAKE PLOTS

The procedure for making plots with the PPM is
quite simple. Plots can be made from the
Graph and Marker Modes only. If a plot is made
from the Graph Mode, it will not contain any
marker Information. The PPM plots are essen-
tially duplications of the information shown on
the PPM display at the time the plot function is
activated.

Two different plotting speeds can be selected
by the PPM. These are: a Fast Plot for use with
normal plotting paper, and a Slow Plot for mak-
ing plots using transparency paper (film).
To make a (fast) paper plot, press:

MENU (2} +F2 +FlI
For (slow) transparency plots, press:

MENU (2} + F3 +F2
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It should be noted that when the PPM has
"drawn” a complete pulse profile on its display,
it 15 ready to act as a GPIB controller. 11 the
PPM is part of a GPIB system, it is up to the us-
er to be sure that no active controller is on the
bus when the front panel plot function is initi-
ated for correct operation of the system.

The following steps are required to generate an
XY hardcopy plot:

l. Connect a GPIB cable from the PPM's rear
panel GPIB connection to the plotter's
GPIB input connection.

7. Choose a GPIB address for the plotter, and
set its address switches according to the
instructions in its operating manual. [Ad-
dress 6 is recommended; see Step 3.)

3.  Select the plotter address for the PPM by
pressing:

PMENLI(5) +F2 +n = ENTER

Where "n" is the plotter address. The de-
fault address to which the PPM sends data
is 6. If the plotter address is changed from
the default value of 6, it will remain at the
new value until another value is enterod.
That is, it s not reset a1l power-on ar any
other time until intentionally changed
AR

L. Check that the plotter pens are installed
and operating properly. Following the
manufacturer's instructions, Insert paper
into the plotter and prepare it 1o plot.

5. If it is required or desired; enter a Code
number and Part number o be printed on
the plot. If no Code and Part numbers are
selected, numbers previously entered will
be plotted. The default numbers are blanlk.

a) Enter the Code nurmber as follows:
MENU (8) + Fl +panfn... *ENTER

(Where nnnN... I5 & number up to 12
digits.)
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bl Enter the Part mumber as follows:

MENLI (%) « F2 % nonm.... + ENTER

{Where nann... i85 @ mamber up to 12
digits.)

6. The date and time are always plotted. The
date and time are obtained from the Inter-
nal; real-time clock of the PPM which is
kept alive by a battery when the Instru-
ment i turned off. If it is desired to check
andfor change the date and time before
plotting, press:

MENU (6 +F3 +F3 (f clock is correct)
ofy 10 change the clock:

MENU (&) +F3 +F1 +mmddyy +ENTER +
hhmmss = EMTER + F3

{(mmddyy = month, day, year)
{(hhmmss = hours, minutes, seconds)

7. Enter the Graph or Marker Mode as de-
sired. If the Marker Mode is used, marker
pair delay difference timing will be plotted
if activated on the LCD readout. See Fig-
ures 3-5 and 3-7 on the next page for ex-
amples of the types of plots available from
the PPM.

8. Before the PPM can make a plot, it must
first complete one “sweep” of the pulse
proflle. Assuming the profile is completed,
press:

MENL (2} +F3 +F1 for a paper plot
ar
MENU (2) = F3 +F2 for a transparency

plot

If there is any GPIB bus error, an alarm will
sound. This indicates that when the PPM
checked the IEEE Bus, It was unable to address

the plotter. The possible causes for this might
be an incorrect address setting, the plotier not

set up carrectly, or the plotter is turned off. I
thiz sltuation occurs, press F2 to return the
PPM to its previous mode of operation. (Mote:
This feature allows PPM operation to continue
despite bus "hang-ups™.}
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Figure 3-7. Example of Marker Mode Digital
Plot

Once the plot has started, control of the
PPM can be regained before the plot has
finished., This gives the ability to proceed
with further testing without having to wait

for the plotter to complete its task,

rcasong pross:

MENLU (5) +F1
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The plot will be terminated as soon as possible,

3.6.6 Dual Channel
{Model 8302 only)

The dual channel capability of the Model 8502
provides two very useful functions. Thess ares

o Display of Power Measured by Two
Channels Simultansoushy.

e Display of the Power Ratio between
Two Channels.

Applications for these two functions are many
and varied. Dual channel measurements allow
twao points in a system to be measured with one
power meter. The PPM can simultaneously
measure both channels in either the CW or Peak
Power Modes (or it can measure and display one
channel in CW Mode while the other channel is
measuring Peak power)

The Ratiec function allows relative measure-
ments to be made in either CW or Peak. It is
also possible to ratio Peak to CW or CW to

Peak. These functlons are useful for gain and
loss measurements under CW or Peak conditions

{or a combination of the two).

DUAL CHANNEL OPERATION -
CW, CW MEASUREMENTS

3.6.6.1

The following procedure is used for making dual
channel CW measurements:

l.  After power-on, press CLEAR »+ Fl to ac-
cess the CW Mode. Walt for approximately
30 minutes for the PPM to warm up.

Self-Calibrate bath channels. Press:
MEMU (1) +F3 +F1

Follow the instructions displayed by the
PPM, connecting the appropriate detector
to the Calibrator when prompted,

3. Connect the detectors to the devicels) or
system to be tested.

4. The PPM will now be displaylng CW power
for chanmel A. To display CW power for
both channels, press B.
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Select the frequency of operation or cal
factor as necessary for detector response
correction by pressing the FREQ key. (For
information on frequency correction, see
Section 3.6.1 on page 3-13.)

Enter any required display offsets. (See
Section 3.6.1.4 on page 3-14 for more in-
formation.)

To return to single channel operation, use
the DETECTOR SELECT A and B keys as
required.

DUAL CHANNEL OPERATION -
PEAK, PEAK MEASUREMENTS:
METHOD 1

The simplest way to begin displaying Peak
power in both channel A and channel B
simultanegusly is to follow the procedure
glven In Section 3.6.6.1 for CW power, then
press the PEAK key.

If the PPM is triggering, it will then display
the Peak power in both channeis. The fol-
lowing defauslt settings are in effect if Dual
Channel/Peak operation is entered by this
MO Eans:

& Internal Trigger from channel A
{sat at -10dBm) (l.e. pulse at
channel A causes trigger if great-
er than =10 dBm)

® Frequency = 1.0O0GHz
® Chan A Cursor Delay = 1.0000us
" Chan B Cursor Delay = 1.0000us

® Hand Wheel active on channel A
Cursor Delay as indicated by the
delta symbol next to C5R DLY

If the PPM's "New Data” and "Ready” lights
are flashing, this means that a trigger is
oCcuri and measuring should be pos-
sible. n%'rjr adjusting the channel A Cursor
Delay by turning the Hand Whee! until the
CSR DLY reads 0.0000ns. The Delay can
then be increased slowly unti]l the reading
is being taken on the desired part of the
pulse.
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4. Ta change the Cursor Delay for channel B,
press the DELAY key followed by the B

key. The Hand Wheel can then be used to
alter the channel B Cursor Delay.

5. H there are any difficulties due to timing
factors, it is recommendsd that External
Triggering be used. The trigger signal
should occur slightly before the RF pulses
to he measured. The Cursor Delays can
then be used to place the Cursors on the
pulses to allow readings to be taken.

DUAL CHANMEL OPERATION -
PEAK, PEAK MEASUREMEMNTS:
METHOD 2

This method utilizes the PPM's Graph Mode ca-
pabilities to facllitate placing Cursors on the
pulses of interest. Signal timing should be con-
sidered first of all. For purposes of discussion,
assume the timing of the signals to be measured
are similar to those shown in Figure 3-8,

36.6.3

As can be seen from Figure 3-8, the Measure-
ment Port | pulse occurs before the Measure-
ment Port 2 pulse. If Measurement Port 2 were
used to generate an Internal Trigger, it would
be impassible to set the Cursor on the leading
edge of the displayed Measurement Port 1 pulse
because the minimum Cursor Delay of Ons
would be the trigger point (leading edge of the
Measurement Port 2 pulse).

Therefore, this situation would require that
elther Measurement Port | be used to generate
an Internal Trigger, or that an External Trigger
be used. Dolng this would ensure that readings
could be taken at any desired points on the
pulses being measured.

In cases where the pulses at each detector input
are essentially occuring at the same time, this
problem could be ignored. However, it is gener-
ally the case that using the External Trigger re-
sults in more satisfactory performance.

The preceding information is provided mainly to
ermphasize the importance of knowing the tim-
ing relationships of the signals to be measured.
If there is any doubt or confusion, the rear pan-
el MONITOR OUTPUT of the PPM can be con-
nected to an oscilloscope to quickly ascertain
the timing relationships.
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M easurement ﬁ
Port 1
Port 2 + .
Dptimoem extemal irigger dme

0 Time —8

Figure 3-8. Typical 5Signal Timing

Assuming an Autoscalable pulse greater than -3
dBm is to be measured by channel A for this ex-
ample, the procedure for Dual Channel opera-
tlon In the Peak Mode via the Graph Mode

would bes

Connect the channel A detector to the RF
source (port) that is believed to be gener-
ating a pulse before the second source
(port) to be measured (l.e Measurement
Port 1} U the pulses of the two sources
are coincident, use either port.

2. Connect the channel B detector to the se-
cond source {port).

3. Select the Graph Mode in channel A, and
press CLEAR to Autoscale.

4. After the pulse has been successfully Auto-
scaled, set the Cursor to the desired mea-
surement point.

5. Make a note of the Window and Cursor De-
lays. (The Start Delay will be 0.0000ns af-
ter Autoscaling.)

6. Press the DETECTOR SELECT B key to
switch to the channel B Graph Mode.

7. Set the Window and Cursor Delays to the
same values as were noted in Step 3. If the
pulse iz not visible on the LCD readout,
gradually increase the Start Delay until the
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entire pulse is on the screen.

B, 5et the Cursor Delay to the polnt on the
pulse where it is desired to take a measure-
ment. Channel A and B Cursors should now
be placed wherever duoal channel readings
are to be taken. This can be verified by
pressing DETECTOR SELECT A or B as ne-
cessary to check that the Cursers are prop-

erly positioned.

Select the Peak Mode of operation by
pressing the PEAK key.

10. Select Dual Channel operation by pressing
DETECTOR SELECT A. Make sure that
the LEDs in the center of the DETECTOR
SELECT A and B keys are lit. This signl-
fies that the PPM iz in the Dual Channel
Mode. The display should look something
likces

A

+0.85d8m 20.600ns3

B: =4.65dBm 20.700ns

FREG = 1.00GHz PEAK

3.6.64 DUAL CHANNEL OPERATION -
PEAK, CW MEASUREMENTS

if it is desired to measure Peak power on one
channel and CW on the other channel, the pro-
cedure |s the same as when measuring Peak
power on both channels with some minor differ-
ences. These differences are:

A. The channel used to make the Peak power
measurement determines the triggering ol
the PPM. For low amplitude signals {below
=10dBm In the Peak Mode), use external
iriggerings

It is not necessary to use the Graph Mode
or any Delay settings on the channel that
will be measuring CW as the power will be
continuous, and it makes no difference at
what time the CW iz sampled.

. Even though one channel is displaying CW
power; the PPM will be operating as though
both channels were in the Peak Mode. CW
averaging will have no effect on the mea-
surement. The rate at which the RF is
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sampled and averaged is determined by the
characteristics of the Peak power channel.

HOW TO MAKE POWER RATIO
MEASUREMENTS

3'1-5-5-5

To make Ratio measurements; the power mea=-
sured by both channels must be within the spec-
ified power measurement range of the PPM sys-
tem. When operating In CW, this power range is
=40 to +20dBm. In the Peak Mode, this power
range is =20 to +20dBm. Power readings taken
in the Ratio Mode outside of these ranpes will
result inoan error display.

The Ratic Mode only provides the ratio of AfB,
not vice versa. The PPM can ratio two CW sig-
nals, two Peak signals, or a combination of
both. The following procedures show how to
perform each of these ratioing operations.

J.6.6.5.] Ratiolng Two CW Signals

This Is the easiest Ratio function of the PPM.
Proceed as follows:

I. Allow the PPM to warm up for at least 3

minutes. Then Self-Calibrate both chan-
nels. From power-on, press:

CLEAR +F| +MENLU (1) +F3 =FI

Then follow the displayed prompts to com-
plete the Self-Cal. After Self-Cal has
completed, the PPM will be measuring CW
power in channel A.

2s  Select the Ratio Display Mode by pressing:
MENU (g) +F2
3. The default mode for power ratio measure-

ments is for Peak power on both channels.
Ta set bath channels for CW operation,
pPress:

A+FZ+B+F2

The PPM will now be reading the ratio of AfB.
Mormally thiz ls expressed in dB, howewver, it
can also be expressed as a linear reading (such
as 19654 EXP=-4) by pressing the dB/mW key.
The LCD readout screen indicates that two CW
signals are being ratioed by displaying "CW/CW™
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in the lower right hand corner of the readout.

Remember that the frequency of operation or
Cal Factor must be entered using the FREQ
key, and any desired Offsets should also be in-
cluded. (These functions are described in Seec-
tion 3.8.1 on page 3-13.)

Figure 3-9. Typical Ratio Display

3.6.6.3.2

Ratioing Two Peak Signals

The point in time at which readings of Peak
power are taken in both channels for ratioing
purposes is determined by the setting of the
Cursor Delay. Although it is most desireable
that both pulses being monitored occur at ex-
pctly the same time; In practice this would be a4
very rare event. Therelore, the signals to be
measured must be carefully evaluated to ensure
that accurate readings are taken.

The Cursor Delay must be set so that samples
are being taken on both the chanmel A and B
pulses. See Figure 3-10 for an example of good
and bad Cursor Delay settings in this situation.

GOCE BaD

Figure 3=I0: Typical Good & Bad Cursor
Display Settings
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The following are guidelines that can be used
when ratioing two Peak signals:

l. Make a single channel Peak measurement
using the Graph Mode (Autoscaling is re-
commended).

2. Set the Cursor Delay so that the power
reading (CSR PWR) is being taken close to
the center of the pulse.

3. Verlfy that the Cursor Delay setting is ade-
gquate for both channels by switching to the
other channel. Use the same Start, Win-
dow, and Cursor Delays as In the first
channel. I the pulses occured at the same
time, the Cursor would be close to the cen-

ter of the pulse sampled by the other chan-
nel.

Switch channels, checking to be sure that
the Cursor is not placed close to the edge
of efther of the pulses being sampled.

2. Once the Cursor has been satisfactorily
sef; press the following keys to activate
the Batio Display Mode:

MENU &) = F2

The default s=tting for the type of signal being
used by both channels |s Peak. This is verified
by "PK/PK" being displayed in the lower right
hand corner of the LCD readout. 1f this is not
the case, select Peak operation by pressing:

A+Fl+B +Fl

The PPM should now be displaying the Ratio of
the two pulses. Be sure to use the FREQ key
and Offset function if necessary.

3.6.6.3.3 Ratioing Peak to CW Signals

This function is very useful in many applications
such as traveling wave tube (TWT) testing that
require the measurement of gain under pulsed
conditions. This could be a problem when the

TWT has a CW mput and a pulsed output. The
PPM easily performs this type of measurement

using the following procedure:

I« Make a single channe]l Peak power mea-
surement at the port of the device under
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test that has the pulsed signal.

2. 5et the Cursor at the desired point on the

displayed pulse profile. Using the Graph
Made is the simplest way to do this.

3. Select the Ratio Mode by pressing:
MENLI (&) + F2

#. Set which channel will be CW by pressing:
B+F2 {if channel B is to be CW)
ar
A =+ F2 {if channel A is to be CW)

3. Bet which channel |5 1o be Peak by follow-
ing the same procedure as above, only
pressing Fl instead of F2.

The lower right hand corner of the LCD Peadout
will Indicate which channel is CW and which s
PEAK. Whichever indication i3 farthest to the
right side will be channel B.

3.6.7 High Power Measurements

Omne of the most important things to remember
when using the PPM is that it employs balanced,
zero bias, 3chottky diode detectors as power
sensors. Due to this highly sensitive, highly ac-
curate configuration, the maximum power that
the detectors can handle before burning out is
+23dBm (I00mW). This limitation is regardless
of duty cycle.

POWER WARNING -
MAX/MIN POWER LIMITS

b7l

The PPM has a built-in warning system to ad-
vise the operator of mild overloads 1o the de-
tectors. Large overloads which are usually the
result of a failure in the device under test or
the operator inadvertently leaving an attenua-
tor out of the test setup, cannot be prevented
because of the speed at which these failures
happerns. However; the operater will be advised
by a prompt on the LCD display when the power
level exceeds the preset power warning level.

The default value for the MAX Power warning
peint is +20.5dBm. This can be s&t 1o anywhere
between =10 and =21dBm by the operator.
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The PPM also has a lower level limit (MIN).
Thiz 15 mainly used to avoid displaying power
readings outside the lower power range of the
Instrument. When the power level being mea-
sured by the PPM is below the lower level limit,
the LCD readout will display dashes ("eeeeee-")
to indicate that the power being measured is

too low for the PPM to take an accurate mea-
surement.

The default value for the MIN Power warning
paint Is -45.04Bm. This can be set anywhere
between =15 and -¥1dBm by the operator.

To change the MAX and MIN power limits, press
the following keys:

MEML (&) +Fl *mm.mm +EMTER +
n.nn * ENTER

Where mm.mm is the Maximum power limit,
and nrenn is the Minimum power limits

3.6.7.2 HOW TO MAKE HIGH POWER

MEASUREMENTS

The procedure for making absolute CW or Peak
power measurements under high power condi-
tions is as follows:

I. Approximate the Peak power of the signal

to be measured.

2.  After 30 minutes warm=up; Self-Cal the
PPM detectors.
3. Choose an appropriate atfenuaior or oou-

pler to be used in the test setup to reduce
the power being measured to a safe |evel
for the detectors. The pawer at the detec-
tor input must be less than «20dBm.

When making this approximation, be sure 1o
uae "worst case” power levels. I in doubt,
a 10dB attenuator can be used directly on
the detector input in addition to the selec-
ted high power coupler or attenuator.

4, Ensure that the RF power of the source 1o
be measured is turned OFF.

5. Connect the high power coupler to the RF
source to be measured as shown In Figure
3-11. © a high power attemuator is used,
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connect as shown in Figure 3-12.

6. Connect the PPM detector with lts attenu-
ator to the coupled output of the high pow-
er coupler (Figure 3-11), or to the output of
the high power attenuator (Figure 3-12).

7. Auto Zero the PPM by pressing:

MENU (1) «F3 +F2 + ENTER

If a dual channel Model 8502 is being used, fol-
low the prompts given on the LCD display read-
out. Select ENTER or CLEAR as necessary to
Zero the desired channel(s)

8. Turn ON the RF power of the source under
test.
9. If measuring a pulsed signal, It is Important

that the Cursor be placed on the pulse.
This can be done by using the PPM's Auto-
scale feature which is activated in the
Graph Mode by pressing CLEAR. If this
method is not possible, try using the Inter-
nal Trigger with the level set at -10d4Bm.
Then set the Cursor at 0.0000ns and In-
crease the Cursor Delay gradually until the
CRS PWR is-at its maximum,

If the "Mew Data™ light on the front panel
af the PPM does not flash, then the instru-
ment is not triggering. If the trigger level
is at -10dBm and no trigger occurs, there
might not be enough power at the detector
input to be able to measure. [f this is the
case, recheck the calculations that were
made to decide what attenuation levels
were required to prevent detector burm-
out. If necessary, reduce the attemuation
at the detector input by 10dB to increase
the power so that the PPM will trigger.

NOTE: If a TTL Trigger signal is available from
the source being measured, then using the Ex-
ternal Trigger Mode is advisable. If an oscillo-
scope is available, the PPM's rear panel MONI-
TOR QUTPUT(s) can be used to determine the
proper timing settings for the instrument.

10. Once the PPM is reading power as desired,
enter the frequency of operation (or Cal
Factor) by pressing the FREQ key.
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HIGH POWER
HIGH POWER TERMINATIONS
COUPLER ;
HIGH POWER ‘;

RF SOURCE l

B500

Figure 3-11. Detector Connection te a High

Power Coupler
HIGH FOWER
ATTEMNUATOR
e
PO
EF SOURCE g

=

8500

Figure 3-12. Detector Conpection to a High
Power Attenuator

I1. To obtain the absolute power output of the
KEF source belng measured, use the PPM's
Offset feature to offset the displayed val-
ues by the combined attenuation values of
the coupler andfor attenuators belng used
in series with the detectors. Most couplers
and attenuators have attenuation wversus
frequency response curves supplied that
can be used for exact entry of the required
offset. To enter the Offset, press:

MENLI (3) «Fl +nn.nn <+ENTER
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Where "nn.nn” k5 the Offset desired. For
channel B offset on the 8302, use F2 in-

stead of Fl. When the Offset feature is in
use, this will be shown on the LCD display
by the presence of an asterisk (") next to
the FREQ) or CF indication.
3.6.7.2.1 High Power Relative
Measurements (8502 only)

Thie i:ll'ﬂll:"l:dl.lre for m.ah:]ﬂg a E.a_i:n_ or loss mea-
surement is the same as for absolute power, but
requires activating the Ratio Display function
of the 8502. The Offset feature is used to com-
pensate for external devices before entering the
Ratio Mode. (See Section 3.6.6.5 on page 3-34
for more information on Ratioing.)

7 SPECIAL CAPABILITIES OF THE PPM

3.7.1 Single Pulse Measurements
Measurement of a single pulse can be accom-
plished with the PPM by operating in the Peak
Mode. (The Graph Mode cannot be used for sin-
gle pulse measuring.)

Two methods are available for making single
pulse power measurements. These are discussed
in the next two sub-sections.

1.7.1.1  SINGLE PULSE MEASUREMENT
LUSING INTERNAL TRIGGER

To make a single pulse measurement using the
Internal Trigger, It must first be decided how
long after the trigger has occured that the mea-
surement should taken. For example, in the
single pulse shown In Figure 3-13, the PPM trig-
ger level has been set to -10dBm. If the Cursor
Delay were set to 0.0000ns, then the power
meuasurement would be taken at the trigger
point. In this case, this is not on the "top" of
the pulse being measured.

In order to measure power at the top of the
pulse as is required in most applications, the
Cursor Delay needs to be set at around Sus.
Therefore, to accurately make Peak power
measurements using the Internal Trigger mode
of operation, the operator must have some idea
of the pulse width boundaries to be tested.
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t ~10dBm TRIGGER POINT

-

(ns

Sps LT

Figure 3-13. Single Pulse with -10dBm Trigger
Level

In cases where the risetime of the pulse is
known to be repeatable and the pulse width is
known never to be below, say, 3us, it could be
decided to set the Cursor Delay to Jus. This
decision would allow measurement of all pulss
widths greater than 3us without the necessity of
altering the Cursor Delay.

Single pulse measurements cannot be made with
the same accuracy as repeating pulse trains.
This is primarily dee o the fact that thers is no
way to eliminate noise that might be present in
the test setup. For repetitive pulse trains, av-
eraging can be used to eliminate errors due to
NoIEes

The procedure for making a single pulse mea-
surement is as follows:

I.  Allow the PPM to warm up for 30 minutes,
then conduct a Self-Cal.

2. Select the Peak Mode of operation. If
there is mo pulse at the detector input
there will be no trigger. If this is the case,
the LCD display will either be blank or {ro-
zen with the last data that was taken, The
"Ready"” light should be lit, the "New Data"
light will be dark.

3. Set the Trigger Mode to Internal, and then
set the trigger level as desired. If the ex-

pected power level to be measured is
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greater than ODdBm, it may be desireable to
set the Trigger Level 1o about =3dBm. 5et-
ting the Trigger Leve| to -10dBm does al-
low the detection of pulses with a lower
power level, but this also increases the risk
of triggering on noise or a transient that
might be present in the. system under test.

Set the Cursor Delay to the desired time
following the trigger that the measurement
i5 o be taken. Press the DELAY key and
use the Hand Wheel or enter the Delay in
microseconds through the keypad. For this
example, use 3us.

3. 5Set the Peak Pulse Averaging number ta 1.

6. Caonnect the detector to the BEF source to
be measured.

7« When a pulse of sufficient amplitede to
Calise a trigger enters the detector input,
the PPM {in this case) will take a reading
Sus later. The Peak power being measured
at the time of the Cursor Delay will then
be "frozen" on the display untll the next

pulse or trigger accurs.

3.7.1.2  SINGLE PULSE MEASUREMENT

WITH AN EXTERNAL TRIGGER

Making a single pulse measurement using an Ex-
ternal Trigger is done with the same limitations
as with the Internal Trigger. However; it is
possible to control exactly when the power
reading Is taken by supplying a TTL trigger to
the PPM's rear panel trigger input at the appro-
priate time.

The PPM ls set to External Trigger by pressing:
MENU {1} = F2

The trigeer signal must arrive colncident with
or before the RF pulse to be measured when
measuring with the External Trigger. If the
power reading needs to be taken exactly at the
time that the trigger occurs, then the Cursor
Delay is set to 0.0000ns. If the pulse to be
measured arrives after the trigger, then set the
Cursor Delay so that the power reading will be
taken at the desired paint on the pulse.
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3.7.2 Measring Peak Power Under Swept
Conditions
{See Figure 3-18& for typical setup)

The frequency response and power level charac-
teristics of pulsed signals can be measured un-
der swept [requency conditions by combining
the capabilities of the Wavetek PPM with those
of the Wavetek Model 1038-N5S20 or Model
1038-M10 Scalar Metwork Analyzers.

The Analyzer's normalization memary can be
used to subtract out "residual™ test sstup re-
sponses, thus allowing direct readout of the fre-
quency response of the device under  test.
There are a variety of applications where this
ability can be very useful such as:

e Pulsed TWT testing
# Microwave frequency performance of
pulsed radar systems
& Heturn Loss
& YVSWE Measurements under Pulsed
Conditions
and others.
FREQUENCY REFERENCE
I v
PULSED | PULSED | DEVICE WL
SWEFT RF > UNDER RF asuLf
SOURCE ! TEST Raz
: e
- CALIBRATION VOLTS
_— = = = e =l
WEEF Wl
3 SEINAL SERIES 10G8
D SWEPT
SUREMENT
SYSTEM
OR A
CONVENTICNAL
OSCILLOSCOPE
CAM BE USED

Figure 3-1%. Typical Pulsed Swept
Measurement System
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If a Wavetek 1038 system 5 not avallable, a
conventional oscllloscope can be used by first
displaying the PPMs output, and then marking
the systemn tracking errors on the CRT in grease
pencil for visual correction.

The PPM is normally used in the Peak Mode for
this tvpe of testing. Most PPM settings would
be the same as when measuring a single fre-
quency pulsed signal. In order to use the Swept/
Pulse system with any degree of accuracy, the
pulse repetition rate must be considerably fast-
er than the speed at which the RF sweep takes
place. This is determined mostly by the setting
of the sweep generator's sweep speed. The PPM
is capable of reading better than [00pps, and
the output level will be at 100mV/dB. Swept
measurements can also be made simultaneously
from channels A and B of the B30Z; but the
PPM's reading rate will be somewhat slower.

It is very convenient to use the sweep gener-
ator's Frequency Reference signal to continual-
Iy inform the PPM as to what the BF frequency
is at any given time, (Frequency Reference is
synonymous with V/GHz, Voltage proportional
to Frequency, etc.) Using this feature ensures
that, as the sweep generator changes frequency,
the PPM "knows™ to alter its freguency correc-
tion accordingly. The PPM then uses the proper
frequency correction for the detector(s) at sach
descrete frequency point without necessitating
any operator input or any calculations. [Section
3.6.1.2 on page 3-13 covering the use of "PROM
FREQUENCY COBRECTION - External Fre-
gquency Input" will give more information on the
interfacing of external frequency signals.)

To make swept frequency measurements under
pulsed conditions, equipment should be set up
similar to Figure 3=1%, The measurement rou=
tine is initiated by pressing:

MEMNLU (%) +F1

During the time that the fast analog output
mode Is active, the PPM's LCD display window
will indicate:

FAST ANALOG OUTPUT
MEASUREMENT MOQDE

Press MENU key to exit
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3.7.3 Self-Testing the PPM

The Self-Testing feature of the PPM is provided
as a quick "health check" of the instrument.
There are three ways to initiate the Self-Test
function:

A, Turn on the PPM Power Switch, and then
press ENTER.

B. If a Self-Test is desired at some point while
a testing routine is being conducted with-
out interrupting the sequence of the rou-
tine, this can be done by accessing MENU
{10) and pressing F2Z. After the Self-Test
has successfully completed; the instrument
will return to the same point it was at in
the routine just prior to the Self-Test.

The third method of inltiating the Self-Test
without turning the instrument off is to
press the RESET switch on the rear panel
of the instrument and then press the EM-
TER key., When the 3elf-Test has success-
fully completed, the FEM will return to the
"Bower-on" status.

While the Self-Test is In progress, the following
will be displayed:

PERFORMING SELF TEST
CLOCK/CALENDER INDICATES
(day} (datel (time] (year]

System version # = nan

At the successful completion of the 3elf-
Test, the PPM will display "Self Test Com=-
pleted: Passed™. A "chime" will then be
sounded, and the Power-On menu will ap-
pear as described in Section 332 on page
3-8 oar; f Self-Test was selected using
MEML {10), the PPM will return to its pre=
vious display mode.

i some type of fallure is detected by the

PPM's microprocessor during the Self-Test,
the display will indicate:

SELF TEST FAILED! - PRESS CLEAR
ERROR NUMBER(Sk 11, 8, ete,

Pressing CLEAR will bring back the Power-
On display as described In Section 3.3.2.
However a failed 5elf-Test jndicates a
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problem of some kind, and it is recom-
mended that the PFM not be used for mea=
suring until it is checked according to the

rocedures gliven in Section 7.4.3 on page
g-IE of the Maintenance Section of this
manual. Table 3-A; below, gives a listing
af the error numbers and their assoclated

MGATIINE S

Table 3-A. 5elf-Test Error Flags

Error Cause
#] -5.2Z¥ Supply
0z Memory Bad
a3 Excessive A Channel Offset
(§]11 A Channel Galin Error
¥ Excessive B Channel Offzet
] B Channel Gain Error
o7 A Channel Analog Output DAC
03 B Channel Analog Output DAC
o9 Delay 82555 (ICs)
10 Delay Time Errar

11 Callbrator Bridge Yoltage Error

3.7.4 Frequency Display Disable/Enable

If there is some reason (such as classified test-
ing) why it might be desired not to have the fre-
quency of eperation displayed in the LCD dis-
play window while measurements are being
taken, this can be done by using the F3 key of
MENLU (6) as a toggle for this function.

Pressing MENU (6) + F3 the first time will
cause the frequency numbers shown at the bot-
tom of the display window to be replaced by as-
terisks (##%),

When it is desired to return to the normal fre-
quency display mode, MENLU (&) + F3 is again
pressed and the numbers indicating the frequen-
cy will return.

3.2 NON-VOLATILE MEMORY

The PPM system's Non-Volatile Memory i3 in-
tended primarily to provide a means to Store
front panel settings for later Recall. This is
particularly useful when complicated setups are
in use. Lsage of this feature can save many
menu selections that might otherwise have to
be entered every time the instrument is used.
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The PPM stores all front panel information per-
taining to the present setup in a memory loca-
tion called "Current Setup™. When the PPM is

turned off, Stored setups and the Current setup
in memary are kept alive by a rechargeable bat-
tery. (Exceptions are detailed in Appendix [ on
page 3-5%.) The battery will ensure that the
contents of the memory will be preserved for
about 30 days without needing to be recharg-
ed. Recharging takes place whenever the PPM
is turned on.

When the PPM has been turned on and Self-Test
either completed or bypassed, the opportunity
will be presented to select "Last Setup at Turn-
Off".  If it Is desired to use the PPM In the
same manner as when [t was last used, this fea-
ture of the Mon-Valatile Memory is very con-
venient. Other features of the Non-Yolatlile
Memary will be discussed next.

351 Memory Features

To access the Memory features of the PPM,
press the MEMORY keyv. There are three levels
of menus accessible by sequentially pressing the
MEMORY key. Appendix B, Section B.2 on page
3-33 ghows the Memory Menus in detail. If the

Memaory Menu is accessed accidently, retirn to
the Data Display Mode is accomplished by

pressing CLEAR,

3.B.1.1 3STORE S5ETUP

The PPM has 10 Non-Volatile Memories for
Hm':n% front panel setups. These are numbered
from 1 through 10. To store the present PPM

front panel setup in one of these 10 memories,
press:

MEMORY (1) *F2 *nn * ENTER

Where nn is the number of the memory where
the setup is to be stored (between | and 10). If
no number were entered, the operation would be
aborted when ENTER was pressed and the PPM
would return to data display.

3.5.1.2 RECALL SETUP
To Recall a previously stored setup, press:

MEMORY (1) *Fl *nn * ENTER
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Where "np" is the number of the memory to be
recalled (from I to 10). If no number is pressed,

the UEeratlun is aborted when ENTER is pressed
and the PPM will return to data display.

3,5.1.3 GET POWER-ON SETUP

To retrieve from memory the front panel setup
that was operative the last time the instrument
was used before power-off or the rear panel
RESET button was used, press:

MEMORY (1) = F3

CAUTION: This salection will erase the Cur-
rent selection. If there should be any doubt as
to whether the Current selection will be needed
later, it is advisable to Store the setup in a
numbered memory before executing the com-

marid.

3.8.1.% DISPLAY SETUPS

When one of the Display Setup features of the
PPM s activated, the panel settings of the se-
lected setup are shown on the LCD display
gcreen. This is useful if it is desired to deter-
mine the exact parameters that were used for a
particular setup, and allows checking whether
of not the various settings are correct before
making any measurements.

A. To Display the contents of the Current

setup, presst
MEMORY (2} *F1

The PPM will then display the current in=
strument status readout in a screen by
screen display mode. To scroll 1o the next
screen display, press the Fl key for
“More”™, To exit and return to the Data

Display Mode, press F3.

B. To Display the contents of the Power-On
setup, press:

MEMORY (2) *+F2

The PPM will then display the Power-On
instrument status readout screen by
screen. To scroll to the next screen dls-
play, press the Fl key for "More". To exit
and return to data display, press F3.
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Te Display the contents of a numbered
memaory Setup, presss

MEMORY (2) +F3 +nn +ENTER

Where nn @5 the number of the memory
(between 1 and 10) that is to be display-

ed. If mo number s entered, the operation
is aborted when ENTER is pressed and the
PPM returns to data display.

The PPM willl display the nstrument
status readout of the Memory screen by
screen. To scroll to the next screen dis-
play, press the Fl key for "More®. To exit
and return to data display, press F3.
3.5.1.5 INITIALIZING SETUPS
This feature of the PPM allows the Initializing
of the current setup, & numbered memory setup,
or the power-on setup. “Initializing" resets the
selected setup's parameters to the factory de-
fault settirg,.s,. Certain parameters are not ini-
tlalized. hese are listed in Appendix D on
page 3-59. The Initializing function can be use-
ful if, for some reason, the operator gets lost or
has difficulty interpreting readings due to the
complexity of a particular setup. [Initializing
also allows parameter settings to be made from
a "known"” status.

A. To Initlalize the Current setup, press:
MEMORY (3) +FI

CAUTION: This selection will erase the Cur-

rent setup. [f thece is any doubt as to whether

or not the Current setup will be used again, It is
advisable to Store the setup in a numbered

memory before executing the command.

B. To Initialize all memory setups except for

the Current $etup, press:

MEMORY (3) +F2

NOTE: It is a good idea to Display the contents
of the numbered memory setups before execus=
ting this command to see if it is desired to re-
tain any of the setups in question.
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C. To Initialize a numbered Memory setup,

press:

MEMORY {3) +F3 +nn + ENTER
%Where nn is the number of the memory
{between 1 and 10) to be initialized. If no
number is entered, the operation is abor-
ted when ENTER is pressed and the rou-
tine will return to data display.

3.9 EMULATION OF THE WMI MODEL 10188
PEAK POWER METER BY THE MODEL
£501/8502 METERS

3.9.1 General

The Model 1018, [018A, and 10188 series of
pesk power meters were the predecessors to the
Mode! 5301/8502 meters. This 1018 zeries was
first produced in 1969, and has had several de-
sign upgrades as state-of-the-art technology has
advanced. In 1978 Pacilic Measurements, Inc.
(now known as Wavetek Microwave, Inc.) added
limited IEEE Bus capability to the 1018, but no
provision was available for controlling front
panel states. Only the cursor delay, trigger or
resaty and the taking of data was remotely con=-
trallable.

The main purpose of the 1018B emulation mode
is to provide a means for current users of the
10188 to quickly adapt to using the 8501/2502
meters in automatic systems. While "perfect”
emulation 5 not possible, the PPM can mimic
certain operations of the 10128, This emulation
only relates to GPIB (IEEE Bus) operations.
That is, the ability to reset, trigger, alter the
cursor delay, and take a power reading over the
bus. For detailed information on GPIB opera-
tions with the PPM, see the IEEE Bus Interface
section of this manual.

Although software written for the LDIZB series

would not take advantage of many of the new
features of the PPM, the emulation capability

might allow work to continue while new soft-
ware is being written for the PPM.

NOTE: In order to use the [D18B software with
the PPM in the 10138 Emulation Mode, the
software must be written so that the talk and
listen addresses of the PPM are both the same:
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For fturther information, see Section 4.5 on page
4-27 of the IEEE Bus discussion In this manual.

3.9.2 Initiating the 10126 Emulation Mode
To initiate the 10188 Emulation Mode, press:
MENU (7) + F2

Thereafter, MENU (7} Is used to select settings
relating to the way in which the PPM will emu-
late the 1018B. 5ee the MENU (7) listing in
Section B.l of Appendix B on page 3-31 for a
listing of avallable settings. In order to know
which selections to make, three questions must
be answered regarding how the LOISB is pre-
sently being used on the IEEE Bus. These are:

I. 15 5RQ Enabled or Disabled?

2. Is the instrument set up to output data
upon being talk-addressed (automatic trig-
ger reset), or does the instrument require
a trigger reset (a GET or "7 command) to
take a data point?

It should be noted that 10188 emulation is in-
compatible with the Ratio Mode, amndd once the
routine is in the 10188 Emulation Made the Fast
Ana Output function cannot be accom-
plished. For further information, See Section

.5 on page 4-27.

3. What is the Talk/Listen address? (They
must be the same.)

Based on these questions, use MENL (7) to se-
lect the appropriate settings. Use MENL] (5) +

F3 to set the PPM addresses.

Once the above has been done, It should be pos-
sible to swap a Model 1018B with option 05
(GPIB) with a Model 8501 or 8502 meter and
continue operations.

To terminate the 1013B Emulation Mode, press:

MENU (#) +F2

3-43
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APPENDIX A
SUMMARY OF COMMANDS

A.l GENERAL

This Appendix contains a summary of the commands required to activate all of the wvar-
jous functions of the PPM. The commands are listed for each of the different modes of
operation {All, CW, Peak, Graph, Marker, Dual Channel, and 1018B Emulate) of the in-
strument.

Following page 3-39 (Appendix D), is Iocated a reproduction of the laminated Quick Re-
ference card that came with this manual. If the laminated card has been mislayed or is
nat avallable, this sheet can be referenced to determine how to go from one mode to the
ather. The reverse side of the sheet gives a Quick Reference to all of the major menus
shown in Appendix B.

A.2 COMMANDS APPLICABLE TO ALL MODES

Auto Zera Detectors MEMNLI (1) «F3 +F2

Calibrate Detectors MEMNL {1} «+F3 +F1

Sel{-Test the Instrument MEMLI [10) +F2

{H desired during a test routine)

Netector Offset (Channel A) MEMNLI (3} +F1 +nn.nn +ENTER

Metector Oifset (Channel B - 8502 anly) MEMNL (3) + F2 +nnnn +ENTER

Fast Analog Output MENU (9) «FI

Frequency Correctlon - User Freq/PROM MEN1] (3) = F3 +F1 +nn.nn + ENTER

Frequency Correction - Sweeper/PROM MENU (3) «+ F3 + F2 +vyv.vv + ENTER +
55.55 +ENTER = ff.{f +ENTER

Frequency Caorrection - Cal Factor (dB) MENU {3} +F3 +F3 + A or B +nn.nn +
ENTER

Frequency Display Disable/Enable MENU (8) +F3 (toggle)

Eeview Detector PROM Informatlon MENL (9] +F2 (for A) or F3 {for B)

Check Nate and Time then Exit MENU {8) +F) +F3

Change Date and Time then Exit MENU (&8} + F3 +F1 + mmddyy + ENTER +
hkhmrmzss = ENTER +F3

Set Max and Min Power Limits MEMLI {6} =+ F1 +nn.nn + ENTER + nrann +
EMTER

3=t
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Recall Setup in Memory (n)
Store Setup in Memory (n)
Recall Power-On Setup

Display Current Setup
Display Power-0On Setup
Display Setup in Memory (n)

Re-Initlalize Current Setup
Re-Initialize All But Current Setup
Re-Initialize A Numbered (n) Setup
Initiate 10138 Emulaticn

* End 10128 Emulation

A CW MODE COMMAMNDS
Salect CW Mode

CW Averaging

AL PEAK MODE COMMAMNDS
Select Peak Mode
Select £30] Internal Trigger and Level

Select 8302 Internal Trigger and Level

Select External Trigger
Peak Averaging
Change Cursor Delay

(4 = Hand Wheel can be
used instead of keypad

MEMORY (1) +Fl +n +ENTER
MEMORY (1} +F2 +n + ENTER
MEMORY (1) +F2

MEMORY (2) + Fl +Fl or F3
(F3 = Exity Fl = More)

MEMORY {(2) + F2 +F|l or F3
{F3 = Exit; Fl = More)

MEMORY (2) +FY +n + ENTER +F| ar
F3 (F3 = Exit; Fl = More)

MEMORY (3) +F1

MEMORY (3) +F2

MEMORY (1) +F3 +n + ENTER
MENLI(7) + F2

MEND (9) +F2

CW
MENU {2) #+F1 +nnn + ENTER

PEAK
MENL! (1) +F] +nn.nn + ENTER

MENU (1) +F1 + A or B + nn.nn +
ENTER

MENLU (1) = F2
MEMNLU (2) + F2 + nnn + ENTER
DELAY +nn.annn or ( A) « ENTER

* only valid after 10188 Emulation has been entered
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A5 GRAPH MODE COMMANDS

Select Graph Mode
(from single channel operation only)

Select 8501 Internal Trigger and Level

Select 8502 Internal Trigger and Level

Select External Trigger
Peak Averaging

GPIB Plot (Paper)

GPIB Plot (Transparency)

Code Mumber Entry for Plot
Part Number Entry for Plot

Check Date & Time for Plot then Exit
Change Date & Time for Plot

Abort {Stop) Plotting Activity
Enter Plotter GPIB Address

Set Initial Delay for Autoscaling
{Mormal PPM operation)

Set Averaging Yalue for Autescaling
{Narmal PPM operation)

* Set Initial Delay for Autoscaling
{10188 emulation operation)

* Set Averaging Yalue for Autoscaling
{1018B emulation operation)

Change Start Delay {us)
{4 = Hand Wheel can be
used instead of keypad)

Change Window Delay (us)
(4 = Hand Whee! can be
used instead of keypad)

GRAFPH

MEMLI (1} +F1 +nnnn + ENTER

MENLI (1} *F1 =+ A or B+ nn.on +
ENTER

MENU (1) + F2

MENU (2) + F2 + nnn + ENTER
MENLI (2) *F3 =+ F|

MENLI (2} + F3 +F2

MEML {4} +F1 +nnnn + ENTER
{nnnn = up 1o 12 digits)

MENL {4} + F2 + nnnn + ENTER
{nnnn = up to 12 digits)

MEMNU (4) +F3....F3

MEMLI{4) +F3 +Fl + mmddyy +
ENTER +hhmmzss + ENTER +ENTER

MEMU (5) +F1
MEMNL (%) + F2 +nn + ENTER
MEMNLI (B} +F2 + nn.nn + ENTER

MEMLI {E} «F3 «nnn + EMTER
MENLI{10) = F2 + nin.nn + ENTER
MENUI {10} +F3 + nnn + ENTER

DELAY =+ Fl +an.an or {A) +
EMTER

DELAY =+ F2 *nn.nn o {A) =+
ENTER

* anly valid after 101368 Emulation has been entered
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Change Cursor Delay (us) DELAY +F3 +prunn or [A) +

{ & = Hand Wheel can be ENTER

used instead of keypad)

Enter Delay Reference {us) DELAY + DELAY +na.nn or ( A) +
(4 = Hand Wheel can be ENTER

used instead of keypad)

Clear Delay Relerence DELAY +DELAY =0 + ENTER
Change Internal Trigger Level F3+Fl +nn.nn or { A) + ENTER

{4 = Hand Wheel can be
used instead of keypad)

Change Power Reference (100% Point) F3 +«FZ +nnnn or (A) ~ENTER
{4 = Hand Wheel can be
used Instead of keypad)

A.6 MARKER MODE COMMANDS

Autoplace Markers at Predetermined MARKER +F2
Percentages of Reference Power.

{Pulse profile should be completely

visible before activating this command.

Default marker placements are [0%, 50%,

and #09% points on rising slope, and 50%

on falling slope.)

Check Marker Autoplacement % MARKER +F3....F3
and 5lope Settings then Exit

Change Marker Autoplacement % MARKER +F3+....

and Slope Setting. (Follow
displayed instructions alter

preasing FL.)

Display (Identify) Marker Timing F3....CLEAR

Values with Respect to Delay
Reference - Default Reference

is Trigger Paoint

Select Log Power Display dB/mW +Fl

Select Watt Power Display dB/mW + F2

Select % of Reference Power Display dB/mW + F3
347
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A.6.1 Marker Autoplacement (from power-on)
To enter the Marker Mode from Power-On using Autoscale and Autoplacement, the fol-
lowing procedure is recommended. (Assumes RF pulse power greater than -3dBm at the
detector input.) Press:

CLEAR *F2 * MARKER (wait for profile to complete) * MARKER +F2

This method automatically places markers at their default relative power levels on the
pulse profile. (See Section 3.6.3.0.6 on page 3-25 for a listing of default values.) If a
marker's default relative power level cannot be found on the pulse profile it remains ab-
sent from the display, and the display will indicate UNDEFINED.

A7 DUAL CHANNEL OPERATION
AF.l CW Mode Commands
From Power-0n select: CLEAR *F1 +B

If the Dual Channel state is being entered from some other state, use the channel A and
B keys. When both A and B keys are lit, the Dual Channel state has been activated.

A.7.2 Peak Mode Commands

Assuming that there is an "Autoscalable™ pulsed signal greater than -3dBm at the channel
A detector input, from Power-On selects

CLEAR +F2...Peak *B

This method uses the Graph Mode to ensure that the cursor is placed on the pulse mea-
sured by channel A,

In other situations, Dual Channel operation can be achieved by entering the Dual Channel
state in CW, and then pressing the PEAK key. From Power-On, press:

CLEAR *Fl1 *B *PEAK

Make sure that a trigger is eccuring by monitoring the "New Data" and "Ready" lights.
(See Section 3.4.2.1, Triggering, on page 3-9.)

This method does not guarantee that the curser will be placed on the pulse. Te find the
pulse, use the procedures outlined in Section 3.6.6.2 on page 3-32

A7.3  Other Dual Chamnnel Commands

Detector Offset (Channel B) MENU (3) *F2 *nn.nn *ENTER

Display Ratio A/B Power Mode MENU (6) +F2

dB Linear Ratio Toggle dB/mW (when using the Ratio Mode)

Select Peak Mode for Channel & A *Fl (when using the Ratio Mode)
I-4E
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Select CW Mode for Channel A A +F2 {when using the Ratlo Mode)
Select Peak Mode for Channel B B+Fl (whenusing the Ratio Mode)
Select CW Mode for Channe] B B +F2 (when using the Ratio Mode)
Exit Ratio Mode CW or PEAK

A8 [EEE & 10188 EMULATION COMMANDS

Select PPM Listen and Talk Address MENLI (5} + F1 +nn +ENTER
Initiate 1013B Emulation Mode MENL {7} + F2
* Disable/Enable Service Request MENLI (7) » F1 (Toggle)

* Autormnatic/Bus Command Trigger Reset MEMNLI (7} +F2

* CGet Data Fast (Mo LCD Display) MENU (7) +F3

* Set Measurement Range MENLU (8) +Fl (for nnn.n uW)
MENU (8) + F2 (for nn.nn mW)
MEMNLU (8) + F3 (for nunnn mW)

* End 10188 Emulation Mode MEMNLU (9) = F2

* These commands only valid after initiating 10188 Emulation Mode.

3-49
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APPENDIX B

MENU DISPLAYS

B.l MENU KEY DISPLAYS

The following displays are activated by repeatedly pressing the MENU key. MENU (1)
means the key Is pressed once. MENU (2) indicates the key is pressed twice, etc,

Following page 3-39 (Appendix D) Is & reproduction of the laminated Quick Reference
card that came with this manual. The reverse side of this sheet shows, for Quick Refer-
ence, all of the menus given in this Appendix.

Keystrokes Menu Displayed

MENU (1): Press CLEAR to retum to data display
Press MENU for next lower level ment
F1 for Int F2 for Ext F3 to Cal
Trig and to Triggering or Zaro
Set Level Deteclors

MENU (2% Press CLEAR to return to data display
Preszs MENL' for next lower level menu
Fl to F2 to F1 for
Enter CW Enter Peak GPIR
Averaging Averaging Plot
Number Number

MENU (3): Press CLEAR to retumn to data display
Press MENU for next lower level menu
FI to Fi to Fi to Enter
Enter Enter Source of
Detactor A Deteclor B Frequency
Offset O fzat Correction

NOTE: F2 does not apply to the Model 8501

MENU (4 Press CLEAR to return to dato display
Press MENU for next lower level manu
Fl to F2 to F3 for
Enter Enter Read
Code Part and Set
Mumhar Wumber Time
3-50
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MENL (3)

MENL (&)

MERNLU {7z

MENU (7):

MEMNU (7):

www.valuetronics.com
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Press CLEAR to returm to data display
Press MENU for next lower level meniy

FI to Ahort F& to F3 to Enter
Current Enter 8300 Lizten
Plotting Plotter and Talk
Agtivity Address Address

Press CLEAR to return to data display
Prese MENU for next lower level menu

Fl to Set F2 1o F3: Hide
Max and Min  Select Ratin for Display)
Power Display Freguency
Limits Mode Information

MOTE: Fi does not apply to the Model 8501

{When in the normal $500 mode)

Press CLEAR to retumn te data display
Press MENU for next lower level menu

Fa:

Emulate
10i&R

(1018B Emulate Mode, Bus Trigger Reset, SRQ Enabled)

Press CLEAR to return to data display
Press MENU for next lower leve! menu

Fl to F2 for F3 to

Disable SRy Automatic et Data
(Service Trigger Fast; No LCD
Request) Reset Datg Display

(L018B Emulate Mode, Auto Trigger Reset, SRQ Disabled)

Press CLEAR to retum to doto display
Press MENU far next lower lovel menu

FI to F2 for F3to

Ersbile Bus Command Getl Data

Service Trigger Fast; No LCD

Request Reset Data Display
=51
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MEML] (B)z (When in 10138 Emulate Mode)

Preas CLEAR to retumn to data display
Press MENU for next lower level menu
Current Range Value s 2

F1 for F2 for F3 for

Range 1 Range 2 Range 3

(XXX . XuW) (XX . XXmW) (X.XXXmW)
MENLUI (8} {When in normal 8500 mode)

Press CLEAR to retumn to dota display
Press MENU for next lower level menu

Fl to F2 to Set F3 to Set
Program Initial D1y Averaging
retector Value for Value for
PROM Autoscaling Autoscaling

NOTE: The MENU {8) = Fl key's function is designed to be used only in conjunction with
the WMI PROM Programming Accessory Kit, P/N 16976. The instructions includ=-

ed with the Kit specify how to use the Fl key function.

I Fl were pressed without any requirement for using the PROM Programming
device, a long series of sub-menus would normally have to be stepped through In
order to escape from the routine. To circumvent this, press the RESET button on
the rear of the instrument to escape back to the "power-on" condition.

MENLI {9) (When in normal 3300 mode)

Press CLEAR to return to data display
Prezs MENU for naxt lower level menu

F1 for F2: Raview F3: Review

Fost Analog ‘A’ Detector 'B' Deteclor

Output PROM PROM (8502 only)
MEMU (9 (When in 10188 Emulate mode)

Press CLEAR to retum to data display
Press MENU for next lower level menu

Fl to
End 10188
Emulation

3-32
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MEMNLI {10): (When in normal 8300 mode)

Press CLEAR for retumn to dota display
Be sure no RF iz applied to detectors

FZ to
Start Self Test

MENLU (10} {10138 Emulate mode only. Same as MENU (8) for the
normal 2500 maode.)

MEMNLI(11) (I015B Emulate mode only. Same as MENU (9) for the
normal 3300 mode.)

MENLU (12): (101&8R Emulate mode only. Same as MENU (10) for the
normal E500 mode.)

B.2 MEMORY KEY DISPLAYS

The following menus are activated by eatedly}[i-r;ﬁ]ng the MEMORY key. MEMORY
{1} indicates to press the key once. MEMORY (3) indicates to press the MEMORY key

three times.
MEMORY (1) Press CLEAR to return to data display
Press MEMORY for additional selec tions
Ffl to F2 ta F3 to get
Regall Storg Power-On
Seiups Setups Selup
MEMORY (2} Press CLEAR to retumn to data display
Press MEMORY for additional selections
Fl to F2 to F3 to
Display Display Display a
Currant Power-0On Numbered
Satup Setup Setup
MEMORY (3} Press CLEAR to retumn to data display
Fl ta Re= FZ to Re— F3 to Re-
Initialire Initialize Initialize
the Current ALl but Crare= a Numberaed
Setup rent Setup Setup
1-53
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B.3 DELAY KEY DISPLAYS (Graph Mode Only)

(Detector channel information pertainsg to the Model 8502 only)

Press DELAY to enter delay reference

Presg Fl Press F2 Press F3

to Enter to Entar to Enter

Start Delay Cursor

Delay Window Delay
{for Detector A)

MOTE: Pressing the DELAY key a second time will cause the ENTER key to act as a
command to set the Delay Reference time to be that of the Cursor. To avoid ac-
cldental entry of Delay Reference; press F3; then ENTER.

B.3.1  DELAY Key Display (Marker Mode Only)

¥l ia F2 ta Fi1to
Delete One Add One Returm
Mrkr Pair Mrir Pair to Dailo
Dl Diff Dy Diff Display
Dizplay Display

B.b MARKER KEY DISPLAY (Marker Mode Only)

This menu is only accessible after entry into the Marker Mode. The Marker Mode can

only be entered from the Graph Mode. To enter the Marker Mode from the Graph Mode,
press the MARKER key once. Pressing the MARKER key a second time will result in the

following display:
Press CLEAR to return 1o data display

Fl forSe F2 for FltwSet®
tection of Autamatic Power Levels
Marker to be  Placement of Before Auto
Defined Markers Placement

B.5 F3 KEY DISPLAY {Marker Maode Only)

This display is only accessible after entry into the Marker Mode. The Marker Mode can
only be entered from the Graph Mode. To enter the Marker Mode from the Graph Mode,
press the MARKER key once. This display is intended to show the operator a list of all
of the markers that have been defined and their delay times. Therefore, if no markers
have been defined, a prompt will appear stating, "No Markers Yet Defined®.

3.54

www.valuetronics.com



Madel 8501/8502

If all four available markers have been defined (either manually by the operator, or
through the PPM's Auto Placement routine), a display simllar to the followlng will be

shawnt

Defined 'A" Markers are Hsted below

Marker 1: §4.100nx

Marker 2: 100.34n%
Marker 3: ZI15.51n%

Marker 4: B00.91ns
Preas CLEAR to relwm (o data display

B.6& dB/mW KEY DISPLAY (Marker Mode Only)

www.valuetronics.com

Press CLEAR to return [o data display

FI ta FZto F3 to
Select Select Select
dit Power Watt Power % of Ref Pwr
Display Display Dizplay
Format Format Farmat
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APPENDIX C

DATA DISPLAY FORMATS

. GEMERAL

This Appendix shows photos of the major display formats that will be presented in each of the opera-
ting modes of the PPM. To the right of the photos are depicted the front panel keys that will be light-
ed to indicate what functions are in use to produce the particular display. The keys are shown for both
the Model 5501 and Model 8502 since the 8502 is equipped with "A" and "B channel keys that are not
on the 8501, and keys lit during the dual channel operation of the 8302 would not be applicable for the

Model 8301,

C.2 DATA DISPLAYS

MODE DATA DISPLAYS 8501 8502
—— =
e ot L
-FE z[2]de]
Charmne] A [ FEAK CW ORAPH rl.-.l:_l'ﬂd_u-.nm
CW Mode Ml | EEEEE SIS
N PR
SAS B
Channel A _'.- F {:E
PEAK Mode _PEAK €W GRAPH | FPEAK ©W GRAFI
z[2lz [e] [B] |z[=z [=]
s F N
WA B
Channel A _',r : 1.,:‘ IE'
GRAPH Mode FEAK CW GRATH | PEAK CW GRAPH
o] [=]=[=]z | [=] [=]-[s]=
I £ %

Channel B displays are same as above, only with the "B" key lit and "B:" shown on the LCD display.
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MODE DATA DISPLAYS 1501 B50%
sh, B
oo
PFEAK CW GHEAFH FEAR CW ©GRAFH
Channel A = - ~—
MARKER Mode [=] E:’Elh: [2] :;[%—IE
|
Channel B zame as above, only with the "B" key Lit instead of "A",
_‘\. & .-'_._ ‘_\. ] .-'1‘_
Mual Channel N/A o e P P
CW Mode o1 il
'P'E.ll.l'_ f"ﬂ'fﬂllﬂ’-
[e]-[=]Z [=
£
o A --'.__ . l"-.-
Dual Channel N/A B e
PEAK Mode PEAK CW GEAPH
L6 B
Dual Channel NiA S ’::‘@;:'.
RATIO Mode e
PEAK ©W CRAFH
A = CW Signal)
Eﬁ = CW Signal) [=] [°] [E]

For raticing various types of signals to each other, the indication in the lower right corner would hes
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A = Peak;jB = CW
Bath & & B = Peak
A= CW B = Peak

357

"PR/CWY
TP/ PE
HCW.I'F'K"
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MODE DATA DISPLAYS ] 8502
LI L
Error Indicated < 8 = meany 2 @ I EEADY
: T i B o i i
Ay Made Displey Blank or Prozen O NEW BATA O NEW DATA
Mo Trigger Occuring
A D
FI'JLE_'E" ’E.“l
[0]; [+]= (5]
N/A K
oOR
A i1}
FEAK €W GRAPN
P Bl
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APPENDIX D

PPM DEFAULT SETTINGS

Factory-programmed settings of various user defineable functions have the following defaults when-
ever there have been no changes made in the settings by the operator during any testing routines.

Function

Averaging

Internal Trigger Level
Frequency

Dffzet

Cursor Delay

Start Delay

Window Delay
Reference Power Level
Reference Delay

Cal Factor

Mode

Trigger Mode

Marker Difference
Autematic Placement of Markers

Default Setting

CW: & samples; Peak: & samples
=10dBm

LO0GHz

0dB

1.0000 microseconds

00000 nanoseconds

10,0000 microseconds

OdBm

(.0000 microseconds

OB

Channel A, CW power, dBm
Channel A, Internal

3-1, 4-2

10%, 30%, 90% Rising; 30% Falling

Also, the following settings are not affected by power-on, Initialization, and setup store or recall:

Maximum Power

Minlmurm Power

Autoscale Average Number
Autoscale Initial Delay
Plotter Address

PPM Address

source of Frequency Correction

Frequency Display

3-39
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+20.5dBm

=43.0dBm

10

Creater than 73us

6

I

al User supplied (as input, default = 1GHz)

b} V prop F, parameters not subject to store/
recall or initialization

c) Cal Factor, not subject to storefrecall or in-
itialization

Displayed



www.valuetronics.com



ceniand prelalig o sath doairein

MADTHEL. M ENT PUNCTHORAL COMANTS - (AECE REFEREMCE CARD
Srarwn baborer 1 & Boring o all of ‘the commands required W mastally actbwacs the varios funcikne of 0 Paruments The |igting gves the speclfc

teceds of cparatsan (Ad]l modes, CF, Prab, Ciraph, Harker, Busl Chareed, srd E0LIE Enuladienl, afd b formalisd

in iurrh:-rnﬂ: trom one meda huIhlmhur[u.n.-lnncm:hﬂmmmmmlwcmmhMchmhw i1 press o gn drom one mode
ol wha oo du, aw Appardic A a1 ghe and of te Operation eec-

te the other i=

dirmction the arrow la paisting). For a s

whes {Sectien I in the Miode] 2201/ EXF Coerating st Mairirnoes Manad.

Aaia Teea D o
Callbiars Deaciary
S20-Ter bunmisvasi (¥ '|'|ﬂr|r|.:l

Daincios s 106 afr] B0
Tatecra DiTme Il-lll'| 33 i)

oy il CIpal
Froipeiey Crorrebes (Ui Frng! PHOW
Pregemcy Cerreriion = Sepcge (RS

Frimpeasy Coiedlhas - Cal Facmed Sl

Preiapearary [Hpley DusbieiEubic
Havea [eaecns PROW i neoce

Tl Dyt o Ty 1an Eor
Ol Dale dddl Thies U Filr

RN OO
Tt B! rievvid Poigpioe mad Lol

et £ el Trigsier i 1 ool

Seiect Eaimrmal Triger
Poaki dawrnglw

Ban miviadl Dlag b Al
fMorral PPE ppararivd

Tt B i iy Vil dog Mabcarais'yg
W—ulﬂ;u:nhl-

P Do Sdiinl Bwbey 1o Biciaicialng
1100 B @t b i R

F e B Voo o dow B sl g
L T ® ot o)

T¥aaige S Detay les
Chargy Wiricies Dalep (sl
Changs Caezr Selny Il
Enier Dulap Febroreo i

Clnps Dalar Bachororen
Emrge [zieral Triage Lovrd
g Poriar Raferencs (5B Paiml

P camwnareds Liuss fsfow; (40 Hasd Fheal con s v reiead of the demal

P s TEITET
NPT BE #Fy
[P TR ]

WENL |3+ FL *wire = ENTER
AR & 5 ary o & ERTRR

iR

W {0+ P8+ P14 ik +EMIER
MU 08 7 F1 4 P S woew < ERTER +
bis b B MR+ 10T HEHTER
WO O w1 o TR v A o B 4+
wEr el s By Hagiel

e b + P2 Do e Pl i

U AR SRR R |

VAN 4 4 P v T v il iy = ERITHE 4
e = LTl E =Fl

s EMTER

RERL £1] = F1 * i + TNTOR
Wik = Fi & = & rdsn v
EHIER

NERULSFR
MERNCH S FT Fres + ENTEN
ALEKU B+ F3 * rwann = EHTEN

AR M = IS vran  ENTER

S Mak and B Powme Lirits

Fanl] Brlip is dpwpe (8
Tre bty o Ay o)
Werpil Mosiver-De Seop
Clpduy Clivirl St

Casplay PraverLin bepp
PEapbay Sabas i fararg ind

Fig-lrn il Crran Sy
Ap-lezaioe Alila Cavel tim
He-aalidsr % e sleies ol fedan

les e 036 Frplitrm
et LIS F radst e

WEML 5] =7 = gare 2 ERTER = pm, +
ERTm

VENDERY LI+ P40+ ENTER
VIEUDRY (1] F T4 po+ EMTER
MENTEY Ol =F1

W Ry O = P S F e
s Biils Fl = Bes]

UERITEY (3] #F1 #F o P
LCIER T R ]

MEMIEEY (3] + 70 =5 = ERTER -
Fler FY WY« Ealiz FE o Morad

ALEREY 101 v FU
MEREY {41 + 57
AREY (€ P v ENTER
AIPEAEET =T

WAL 1T E T

(AR MHH
Fularr B0 bewiral Trigger aed Laval
..Ej&"' Serr N v iial To ey aml Lie

Stiepl Baterinl Tegges
P Avmrag iy

wheed i Bibimad i bl

WEHL G| £ Pl raen -+ BHTRE
FENUEI S P S A S S
ESTER

FLHLU L =FT
MK (3] & Pk b s = [RTER
HELAY « ensawy aa | LF 5 ETER

mxm

F
MER (A = P v vdiest 2 THTER E
A
DN W # FE +ran # ENTIR k
= F% Trap
i‘i-E.\.FH'
LY WO
BELAY = F1 =rash o | i+ EH' TV demraging W A1 S P S o BT ER
EHMTEH —
DELAY = FE +renn o (i} =
chttn
LA AY = Fh b pade o (8} =
[ R ] | - -
L AT S THLAY = rwum = EAREEE NODE
bl L Aurepieed Warnadd G0 Prcd o e ra ded WAREER - =)

CELAY = DELAT +0 tEHIER
FR+Fi“mvm m |41 +2KTHE

OIS
Eaabe Morederr Babiy foi Ped

Pari Siumbsr Epivy for Fei

Tk Dabr b Teew b Flai foem Ean
Crangge Dine b Thee dig e

fear Snopy Praidsg Actis ity
o pmim 0 A

RIEXL G < F}

RN 0] & Fi & paay = ERITEN
l-r—rurnﬂ:'rc:rlﬂ

WML (%] # FT + paun ¢ ENTER
e S LT |

[SEITTHTTIES & ——" L ] I

W H = FT=Fl +m =
EFTEA + fmrus I-LI‘I'I'.H_;:"F.h'I'I:t

[, o TH R TR ]
LEHLIEL 473 S = EFTER

= Fefarwrcs Posar

(B A P 1Pl e el Femid b I
LRAPH oy~ e et b el

Ezifrating s cEm-
el Dielac i e b gl g b

amd Sopes Seioiags thae Eai

Cranygs Farksr fimniecsrenl B
and Hopss Sain IFpd ke
1mnrldluutr'flluuﬂu'
pro@eg Fo

T i O e i) Mrbes Tianig
;.nllr::.;fh 'muﬂ.m“
£ Frigger Bt

nin g Py Sryday
Suirri Wikt Povsr THs by

Salarr %ol Balesrs Paws Clapday

FY+FQ + ¥ ot IJ-II--'IHTEE ::E;J:grﬂﬂ:;?
1 TRk Bl Aplapleprmsi &

BREL & 1AL Commbiction Dl
Srpors P st il Dl Addeais
Feltiate 010 Crmiaie Bad

= [margi bl feieice Repaen

# frrenathe B Crayres] Trigger RAew
& et Piaa Pamt {2 LCT Diapbay)

= Sl Maiei pavae Mangu

& Lk IDIEE Lreamban Udy

MLERAS (3 = I3 ~rm T ENTED
PN
MERLIEE =PI hoggtel

# Thitss Dl v el osly sedd slie=
iaating |00 Ereadaiian Mods,

LLULC Y o P |

MAFRER = Fiw. . .

Daarier Dyies: (DanrEl I
Proplar Raim AN Proe i
oL isner Maiin Toaggle

MBI == srura = EMTER
L = F

T e g e W Mnash
B F et vy 1he e Mods
AorF1 et wany the alis Mod)

A aFl Tunes iy we Bk ol
APy luvein sulig Fu Rk ool
e BEAE

Loyl £7] 4 P2

T Spier Vsl Updn S Chawml
szrmj (=P Inksm OF blmis for Charesi A
MEHIT ] # FL P, oy Fi Bt renm oW

r_..l_r' iy Fmieil Ponak Mote hin Chaisi 8
MERL W+ PR Db 2 O it i nrraand [
Bk Natis Mais
—_— e "
WA T A CTHANT, M

www.valuetronics.com

[Wiorry g Do ehvstiond



Thic sxe aif this (uick Rederese Cord shows o Hel
¥ koys are presansd. The memdors n pearastiml

ODEL EMNIMEHG MENL DESPLAYS - QUDOK EEFTRERCE CARD

the key

ol ll‘!'ﬂﬂ-rﬁﬂulllhdwﬁmﬂ'ﬂm WERMORY, DELAY, MAKKER, F3, snd &4
duaignazion ixficats soe mamber of fimas the bey nu-hp"liudb-tb_ﬂdm

it MAENT (] rrmans press BEMNL thies fimed. Snme of the mann e i pleped only whien certain modes aee inuse. Tha will b isdcaied alier {he
Por & rorw o rmpeie dieomeien af e oo e Appeedic Boat the e of Sociios 3, "0poretio?, jn e Mgde| BIDLR ST Oyeeraning

Al Becickng,
and Mdistenance Mol
EHI Bop Timplapi
Erpirise Mk Duplp el
sl Lk Mnl.!.l-s.lll T P
Pewm BEMLY for sar] Py bl mew
Fi for i FE for Eat E1--R 1]
Erig anad 1 Trkogm ring o T
gul Lowuw Dok it vt
WEEL 2k Frew TLEAR irrvies laohin dspley
b WEML [oF i) oaa aral IR
Fl iw FF F fiw
s ey B
Auldeir Mo
BE R 1k ﬂmﬂﬂlf‘ﬂ*qw“’
Fraim WERL [ nar dwe el
Fl im Prhs 3 o Fies
Entar Croter Fomer e o
Ouiecin~ i Ouincicr X FrEpi
Ly ] Ealaui Lo
WITE: PP ooy red appby b P Bl 2300
BT R IsL Pexm CLTAR bn =wiey jo vy dioplew
) Frem MERLU for sepi Svew= vl s
FlL s Fm A1na
Fniter Fraber =T
[ Pt L Ead
Apmiwr Nawdwe Tiug
MEM 5L Peyn CLEAN i rel e b gain display
Frid MENL o faad i e vl i
FI mAsor Fimw 28 gl
[ Erasr 5 Lirten
Flanysy Fimirer e Ta®
AWy Ak Arirem
WER |k Pren CLENH is rplaes Dy slale rlidplay
Fropii HENL [0 afe] limse ol P
E-‘JLT- Pﬂ.‘f Matia :-" I:l":hd
¢ ] i r
Fimmr Niagiay Frajara i
Liwuta (o Fafprreathm
MOTE) PR dom rer gy wr o Mkl K
MLRE [TR (T i tha rearead B30 eek]
Frasm TILEAH iz ewiom da saln
Froms MEATS e dprd |.|.-.:u-.|:1‘bln"\.r..
ET
Evadais
N
MERRI|TE CIEEAH Sl Uade, 891 Trgae sl SR Raddad
Fram CTEAR b viforn & @mla shigpday
Pl M T S | Lol ety
Flim FT fue faea
[ a1l TR Gar Guia
Serece Tripger Fenity N LETE
Epn Rl Dora ilbgasy
C1I RN 1RIAR Erraiayy ek, Sarn Trigper Rewrs, SHI Thaakd el
Fram CLEAR B refirn &0 2l display
Fram WENL fur vpd lnmee (ona Sniwie
Flw ¥ for Filbe
HahiE N Cagvaia!  Gol I
g Frigse ol e LCT
Fperrt i Sulp Digsan
HERL ik I%EEn i (DA B i Sl
Fram CLEAR & reinam ro gl slgpkey
Fram HE far razt ke loed mwma
Rangs Wolew iz 2
Fi for i e F5 e
Mgt 1 L 1
FEEL, LB .uﬁ. Arvwl mnm
Wil ik S i v | 0T rasd |
e GLEAR 00 Arid Dok
Frr BN for rant bywer (gl
#1 B ﬂ +:- Fi
Fregra Ir .ﬂ\iﬁg
Mo e L fl-lur Vodat
FEOM uh-.'ub'- Mexbibmaieg
W | dime o e BEL ol

e DLEAR £b e o deee dliphies
Preae WL fre paei e el =am

¥ e Fi Besiie Fin Basdiaw
Foan ' Rwier "B Drateg
|:r|::p|1r.|"'iI i

www.valuetronics.com

MEIL] Koy Dhapditny | oo'n |
By vy Plo gdey.
BT (W el o LD IR Ervarians wal

Fraes CLELE o0 pdTulli D childl oL Gl
Fram Sl AL e reol Dwer (e mdn

P
B MAISE
TR Lins
BRI E has ir el 13930 peosal

P DA b nomum o it ook
de mryra AF @ gesfied Do ddie-lae

rEo
]
Sadr Taar
LA | R NA1iR Babss eede Sulp. Sase o slmy () e @ reresl
BI53 a1

Bl LT NOILE Ereciers wods sily. Llisw = WIWL 1] s T fmniital
B350 o]

BRI T NDIAE Ersdain ool ovip. Sard as MERLY IDET dor 18 reavial
HRET |

SO Y Kas Dughas

sF T () Pl CLEAR oo Pemre 18 el M‘Eu
Fram *EATH Y For ok iimed o b

Fd i gt
Ly
1 s CLEAA ia

R AT B AN RGP mi‘ﬁi
k]
DLaia
Mo fed
derL g

1 b FR
Daphrd e

Carrard P gar=ila
T i

AT (i riw CLEAN [0 rile=s 4 dxie dbpimr
Fl =By i i W Fl o A
JINTST Dridiiiow A s
o Cureprd All i a Fardmred
LET ] i Be bap Erbop

TELAY Ery Chuplay (Crept Mads Dby}
Eutsrtar ieral [nlerneivn geriars intae Medal PN sl
Fraay DULA T W War Sibay Fefrnes

Fru Fi i F1 Mrams Fi
i Wuldr i Emiwr e drvipe
diare L
W= TeaEn
iFar Dsssmnor &)
raafb "MIH P AILAT R & Sdae] 1ike 'I'I.Ilhult "t'."llﬂllhzr hil pu
remreied 1 el i Dwiay Beleescs Ure 1o b
ummrdmh@'hq#mpuunm!ﬂm
LELAY Ry Llaplay Odade Mt Deki
Fl b= Fiis ¥ ga
Malkehe fir Ayl Py Merh s
A A [ L i iln
Oip B Oip BT
¥ ifondesy

Frem CANAR i i Soqu e Srpiap

Kl e S FIJur i mSel &
AP i A8 T B [rii
Wersar in b Facsmani af BEfe i A
Nipt-ws s A preri

L i, (M b E300y)
I &l anilabie Fuibies luse i oed e alb b P i,
:vrll.lg.:!ﬁl FFU's %o H.:rlri-rrl:rlul ldmllﬂlt'ﬂhm
LLIE R )

Deformd 'A° e oy [iisd Saow

Wi L B O

Epriar & Pl

mprwer b Rl

Egrierd LAl

From AL R I8 et b la deplap
o iy iy (i e Crify)

Frami CTOLE =3 restm 5018 dipkay

R .
o Far :ﬂ.l Py % of Maf Fe
J'lr:|-Jl Formun LT

s e o Cevewimaid WAVETEE (RO AYE, na,



Model 850178502

4. GPIB (IEEE BUS) INTERFACE

8.l INTRODUCTION

This section of the manual Is divided Into sever-
al sub-sections to assist the user in obtalning
required information as easily as possible. Once
familiarization with the Model 8501 /8502 Peak
Power Meter (PPM) commands and functions
has been accomplished, controlling the instru-
ment through the GPIB should be a fairly simple
task: A first time user of the PPM should read
Section 4.2 before attempting to control the in-
strument over the bus, as this section provides
all of the basic information required to begin
programming.

The different sub-sections of thess GPIB in-
structions will contain the following informa-
Tiomn:

Section 4.2 (Page 4-1)

General Information; Bus Functions;
Menus; Modes of Operation; IEEE Qut-
put Modess String Formatsy Data For-
mats; Dts-:rip‘tive- material on how the
PPM functions over the GPIB; Simple
Sample Programs

Section .3 (Page 4-10)

Command Descriptions by Function;
Command Syntax; Sample Programs

Section &.8 (Pape 4-26)

Service Request (SRQ) Functions; Error
Conditions

Section 4.5 (Page 4-27)

WMI Model 10138 Emulation; Limita=
tionss Explicit and Implied 10188 Emu-
lation

Section 4.6 (Page 4-30)

Status Code Yalues - Normal; Command
Errorsy Operation Errorsy Task Comple-
tion Codes, Marmal and Abrormal; Crit-
ical Errors

www.valuetronics.com
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Section 4.7 {Page 4-31)

Summary of Bus Functions Implemented
on the Model B501/8502 Power Meters

Section 4.8 (Page 4-32)

Command Summary Table
{Alphabetical Listing)

As previously mentioned, the user is advised to
become conversant with the manual operation
of the PPM before attempting to begin pro-
gramming the Instrument. Section 3 of this
manual provides detailed information om con-
trolling the instrument through the front panel.

The PPM allows several modes of GPIB opera-
tion. Power measurements can be taken in a
variety of modes and formats. These range
from simple CW measurements to. complex

graphic display capabilities of pulse j:u'clflles
complete with marker information.

The 10136 emilation feature allows the FPM ta
be installed In most test systems where the
ID1EE was previously used without the need for
immediate re-programming. The emulation can
facilitate the usage of the PPM with the old
LO18B saftware while wark to write new code is
under way.

L 4 GENERAL INFORMATION

This section will describe the various methods
and modes that can be used for remotely con=
tralling the PPM threugh the GPIB. Typical
sample programs illustrating the use of com-
mands will be given.

PPM IEEE Bus Functions

Remote operation of the PPM is accomplished
through the GPIB under the control of a2 remote
controller/caleulator. Bus functions are mple-
mented using the notation of the IEEE-238 1973
specification. These are given in Section 4.7 on

page §-31.

k2.1
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#.2.1.1 BUS FUNCTION ORDER OF EVEMTS
The following is the general order of events
when operating through the GPIB:

l. Parsing of Command 5tring
2.  Actions takens

al  Autoscale, if requested

b}  Power measurement, marker place-
ml:nt. et

c)

Output of data upon TACS

It should be noted that it is necessary to walt
for certain events to complete before sending
new commands, Examples of such commands
are AUTO and Marker Placement. 1f the PPM
is placed in TACS and then untalked or if a new
command string is sent, then the taking of data
will be terminated as will the autoscale func-
tion if it is not yet complete. Failure of auto-
scale will result in a service request and the er-
ror condition of &0.

Completion will be sjgnaled by the SEQ report-
ing either success or failure. If the command is
ALUTO and marker placement it 15 necessary to
wait for AUTO success or failure, and then
marker placement success or failure before ex-
pecting any time measurement output data
fram the PPM.

The controller should time out if the PPM does
not complete the appropriate service requests
In & reasonable amount of time; allowing for the
autoscale average number, pulse repetition
rate, etc.

It iz recommended that commands be sent at
power-on, or after Device Clear from the con-
troller, that will guarantee the state of the in-
strument. See Appendix D on page 3-39 of the
Dperations Section for the default settings.

Any pulse profile related command (DUMG,
Plot commands, and marker placement com-
mands) will perform their operation on the col-
lected data the moment they are received.

Throughout this IEEE Bus operation section of
the manual, delays handled as arguments to
commands sent to the PPM are listed as dddddd
«d ys. The PPM will accept resolution down to

www.valuetronics.com

O.lus or O.dddd us. Arguments should not be
sent with excess digits to the right of the deci-

§5.2.2 Front Panel Menus

{See Appendix B on page 3-50 of Section 3, Op-
eration, for a complete listing of top level

(THEILE S

Before attempting to remotely control the PPM
over the bus, it should be kept in mind that
there are various front panel menu selections
that will affect bus activity. The front panel
menu selections relating to the GPIB will in-
clude the following capabilitiess

l. Enter the PPM address
MENU (5} +F3 *nn + ENTER
2. Enter the plotter address
MENU (5) +F2 + nn + ENTER

The address entries are self-explanatory;
valid values are 0 to 30. The addresses
entered are stored in non-volatile memory
and need not be re-entered when power is
turned off and on again, only when they

change.

3. Emulate 10188 (see Section #.3 on page §-
27). The instrument will always power-on
in the normal PPM mode, not the 10138
emulation mode.

%. Plot {see Section %.2.5.3 on page 4-6).

5. Stop current plotting activity (see Section
4.2.5.6 on page 4-7 regarding the Stand

Alone Plot function).

MOTE: Mtem | ahove, "Enter the PPM address"
is mast important as the PPM will not respond

to bus commands unless this has been correctly
accomplished.

5.2.3 Power-On Condition

When the PPM is first turned on, it will be in an
idle condition with the LCD readout window
showing the "Power-On" display [see Section
3.3.2 on page 3-R of the Operation section of
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this manual).

Until it either recelves instructions from the
GPIB controller to go to the Remote state, or
to bypass or start 5elf-Test by a front panel
keystroke, the Instrument will remain In the
idle, power-on condition. To enter Remote, the
PPM must be listen-addressed with the Remote
line high. If the instrument Is instructed to en-
ter Remote with no front panel keys pressed, it
will skip self-test and display CW power for
channel A. Other settings such as Frequency
will be &t their default settings. The address to
place the PPM in Remote at power-on will be
the same address that was used before power-
off. (The default address is 4.)

§.2.4 Remote and Local Lockout Functions
The PPM is designed to only accept commands
or output data through the bus when It is In the
Remote state. It is placed in the Remote state
by listen-addressing the Instrument with REN
asserted, per the IEEE-488 1978 standard. The
PPM will ignore talk-addressing when it is not
in the Remote state. Any GET (Group Execute
Trigger) command or any data sent to the in-
strument when it is addressed while not in Re-
mote will result in an error condtion and & ser-
vice request (If SRQ s enabled) will be gener-
ated,

When in Remote, the PPM's front panel key-
board will not be active except for an escape
sequence to return to local contral. The escape
sefquence is initiated by pressing the MENU
key. At that time the PPM will suspend all op-
erations, including IEEE Bus interaction. The
measurement being displaved on the front panel
will be replaced with a prompt to press the Fl
key to return to local control, or to press the F2
key to abort the return to local escape se-
quence. The instrument will not respond to any
other kevstrokes. [f Fl is pressed, the instru-
ment will return to local control and resume
normal manual operation. [f F2 ls pressed, the
instrument will resume normal operations in the
Remote state as though no action had occured.
Once the unit has been returned to Local by us-
ing the front panel commands given above, (it
will return te remote the next time it is Listen=
Addressed (LADS) with REN asserted.

Another methad to return to Lecal is achieved
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sending & GTL (Go To Local) command from
the GPIR contraller. The PPM will return to

the Local control state when It receives this
command, and can then be returned to the Re-
mote state the next time it is listen-addressed
with REN asserted.

Besides the return to local escape sequence and
the GTL universal command, the PPM will also
exit the Remote state when the REN line goes
lowi.

§.2.04.1 LOCAL LOCKOUT

After the PPM has entered the Remote state, a
Local Lockout command can be sent to it to
disable the use of the front panel. This feature
Is intended to prevent accidental changes In
front panel settings or interruption of the pro-
gram.

When the instrument Is In the Local Lockout
mode, the Return to Local escape sequence ac-
tivated by the MENU key s disabled. There is

no way to regain contrel from the front panel
once Local Lockout has been commanded.

To go to the Local Lockeut mode, the Local
Lockout (LLO) bus command must be sent to
the PPM. The "LLO" light on the PPM's front
panel will not be turned on at that time, but the
instrument will be in the LLO state. At the
next change in the state of the nstrument,
gither a change in the addressed state of the
PPM on the GPIB or any keystroke made on the
fromt panel, the "LLO" light will turn on. If a
front panel keystroke Is made, it Is ignored and
will not affect the state of the instrument.
Subgsequent attempts to control the unit from
the front pane] will also be ignored.

Cutput Modes

The PPM is designed to output data over the
GPIB in six different modes. In addition, the In-
strument has two speeds of data transmission:
Data Mormal and Data Fast. The default speed
is Data Mormal. The Data Fast mode allows
high speed transfer of measurement data
through the GPIB interface. While the Data
Fast mode is in use, there will be no readings
displayed on the PPM's front panel display.
There are some functions that are not permit-
ted in the Data Fast mode. These are detailed

815
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The PPM can only be in one output mode when
it 15 talk-addressed. For example, the unit can-
not be programmed to plot and then Immediate-
ly output the difference In temperature since
the last calibration. U the PPM receives more
than one output mode Instruction, the most re-
cent command will supercede sll previous out-
put commands.

The instrument must always be in an output
mode. Tt sends output information when it re-
ceives a command to initiate another output
mode, or when a current output mode is com-
pleted and terminates itself. The sell termina-
ting modes. are Plot, Output Temperature Dif-
ference Since Calibration, Qutput 3tatus Byte,
and Stand Alone Plot. When these modes com-
plete, the PPM will not send any more data un-
til it is untalked (the Stand Alone Plot untalks
itself). When untalked, the default output mode
becomes either Update Data Trigger Reset or
Update Data Continuously, depending on which
maode was last initiated. When power is first
applied to the instrument, the default output

mode is Update Data Trigger Reset.

NOTE: Before selecting any of the PFM Output
Modes  described abowve, required parameters
should be set so that the PPM data that is taken
will be valid. For example, plotting commands
will not work unless the PPM has been set to
either the Graph or Marker Mode.

UPDATE TRIGGER RESET OUTPUT
MODE

§.2.5.1

A. In order to access this mode of operation, a
string of four characters must be sent over
the bus to the PPM as follows:

"UPDT"

If BASIC is being used on an HP Series 200
computer, the command might look like:

OUTPUT 70%;"UPDT"

wheres

OUTPUT is the GPIB command to send the
letters in quotation marks following the
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gemnionlon.

The 7 in the 704" |8 the HP instroction
that the output is to go via the GPIB [nter-
face.

The 08 in the "70%" is the Listen/Talk ad-
dress of the PPM. The Listen/Talk address
must be set by using the MENL key on the
PPM's front panel. [(See the Menu (5) de-
scription in Appendix B on page 3-51 of the
Operation Section of this manual.)

B. In the Update Trigger Heset Mode, the
PPM will not take any data until [t receives
a trigger reset. When the trigger reset is
received through the GPIB, the instrument
is set to record the next measurement. [f
the instrument is In the Peak, Graph, or

Marker Mode, the measurement er
reading at the cursor location) will be

taken the next time the instrument bs trig-
gered, Triggering can be elther internal or
external, depending on how the instrument
has been configured by the user. The re-
corded measurement data will be output
through the GPIB when the PPM next en-
ters TACS (Talker Active Statel

trigger reset can take one of the following

two forms:

1. The universal GPIB command, GET {(Group

Execute Trigger), can be sent over the bus
when the P is listen-addressed.,

ar

2. The controller can send the PPM's "UPDN"
{Update Data Now! command to act as a
trigger reset (e.g. OUTPUT FO4"UPDN"}

When the PPM completes the measurement and
has the data ready to output, it will request ser-
vice if it not In TACS and has SEO enabled.
Entering TACS will clear the service request if
the instrument has not already been serviced di-
rectly by the GPIB controller program.

The procedure to trigger reset the PPM with
the GET command consists of the following
sLepss

1. Listen-address the PPAL
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2. Send the GET universal command,
3. Talk-address the PPM.
4§, BRelease ATN to set the PPM In TACS.

3. H In the Peak Mode, send the pulse to trig-
ger the PPM.

NOTE: As previously mentioned, i the
pulse is sent belore the PPM is in TACS, an
SR will be generated if 5SRO has been en-
abled. Ertering TACS will clear the SR

6. Read the power measurement string as it is
sent by the PPM. The string will be ter-
mimnated with a carrfage return followed by
a line feed character sent with EOL

The procedure to trigger reset the PPM with
the "UPDN" command 1s the same as using the
universal GET command except that, after Step
1 when the PPM has been listen-addressed, the

command str in} "LIPDN" should be sent. Power
measurement data output format is covered In

Section %.2.7 on page 4-%.

Sample Programs:

10 PRINT CHR3({12);
20 THIS PROGRAM UISES THE

30 : UPDATE TRIGGER RESET MODE
%0 | OF THE PPM TO COLLECT

50 | POWER MEASUREMENT DATA.
60 | "UPDN" RESETS THE PPM. IT
B [ IS THEM READY OR "ARMED"™.
70 |  THE PPM WILL SEND DATA

g0 ! AFTER BRECEIYVING THE "UPDN™
90 | COMMAND.

oo I

110 I DATA ENTERED AS A 5TRING
120 | DS IS DISPLAYED, AND THEN
130 |  REPEATED CONTINUOUSLY.
140 !

130 OUTPUT 704"UPDT"

160 DUTPUT 708;"UPDN"

170 ENTER 70405

180 DISP D5

190 GO TO 160

200 END

NOTE: In the Dual Channel Mode, it 5 neces-
sary to read the [EEE Bus twice to get A and B
channe! data.
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4.2.5.2 UPDATE DATA CONTIMUOLISLY
OUTPUT MCDE
A,  In order to access this mode of operation, a

string of four characters must be sent over
the bus to the PPM as follows:

"UPDCH

1If BASIC is belng used with an HP Series
200 computer, the command might look
likes:

QUTPUT 704;"UPDC"

wherss

OUTPUT is the GPIB command to send the
letters in gquotation marks following the
semicolon.

The 7 in the "70"° iz the HP instruction
that the output is to go via the GPIB inter-
Tace.

The 04 in the "70%" is the Listen/Talk ad-
dress.of the PPM. This address must be set
from the front panel by using the MENU
key. (See the MENL {5) description in Ap-
pendix B on page 3-31 of the Operation
section of this manual.)

In the Update Data Continuously Mode, the
PPM s ready to send a comtinuous stream
of data points while it s in TACS Upan
entering TACS, the PPM will Initiate a
trigeer reset and be ready 1o record the
next measurement. 11 the instrument is in
the Peak, Graph, or Marker Modes, the
measurement (power reading at the cursor
location) will be taken the next time the
instrument is triggered. Triggering can be
either imternal or external, depending on
how the user has configured the instru-
ment.

Upon continuous Iriggecings measurement
data points separated by commas will be
sent by the PPM. Measurement data will
continue to be sent through the GPIB sep-
arated by commas {E‘-’El‘f time a trigger oc-
curs) until the Instrument has been un-
talked.
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Sample Program:

19 THIS PROGRAM USES "UPDC"

20 = UPDATE DATA CONTINUOUSLY.
3 THE DATA 15 SENT BY THE PPM
i WHEN IT IS TALK ADDRESSED

p i WITH THE "ENTER" STATEMENT
&
70
81 1
a1 ! TAKE 10 READINGS AND
oot PISPLAY THEM:

110 FOR I=1 TO 1D

120 ENTER 708 USING "K,#":AS5,A(L
130 DISP ALl

140 NEXTI

130 END

o e ey ——

DUTPUT 704;"UPDCY

4.2,53 PLOT OUTPUT MODE

In this mode the PPM sends HPGL plotter com-
mands to plot a pulse on a compatible plotter.
Thie PPM comrmand "PLOT" initiates the captur-
ing of a pulse and relevant information that will
be plotted when the PPM enters TACS. The

procedure to plot a graph over the GPIB cen-
sists of the following steps:

l. Prepare the PPM by entering the Graph or

Marker Mode and obtaining the desired
pulse profile to be plotted as shown in the

PPM's display window.
2. Send the PLOT command to the PPM.
3. Listen-address the plotter.
%. Talk-address the PPM.
5. Release ATN, putting the PPM In TACS.

The PPM will terminate the plot with a carriage
return followed by a line feed sent with EOL. Tf
necessary, the plot can be aborted by the un-
talking of the PPM during transmission of the

plot.

Whenever the PLOT command s sent to the
PPM while it is in the Graph Mode, the PPM
will plot just the graph, [f the PPM is in the
Marker Mode, both the graph and the markers
will be plotted with the markers labeled and de-
lay times shown. (See Figure 3-6 and 3-7 on
page 3-31 of the Operation Sectlon ol this man-
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ual for typical plots of Graph and Marker Mode
pulse profiles.)

4.2,5.3.1 Adding Serial & Code Numbers

Mumbers to a Plat

The following commands are used when it is de-
sired to have any serial or code numbers appear

on a hardeopy plot.
PL FNKIHR:E FERTETE

(x = string of 12 or less characters Plot
part number, ASCII string)

PL O N M s

{x = string of 12 or less characters Plot
code mumber, ASCI string)

Any printable character is allowed including
spaces, except that all leading spaces prior to
the first non-space character are stripped off,
and not included in the number of characters in
the string. The string must be terminated by a
semicolon which is not printed. Therefore, no
samicolons can be contalned within a label

string.
Sample Program:

10 !t THIS PROGRAM DEMONSTRATES
20 t HOW TO MAKE THE PPM OUTPUT
30 1 A PULSE PROFILE DISPLAYED
40 1 [N THE GRAPH MODE TO A

50 | DIGITAL PLOTTER.

60 |

70 1 SCSM AND "PS" ARE STRINGS

80 1 THAT CAN BE SENT 50 THAT A
906 | CODE NUMBER & PART NUMBER
100 1 ARE PRINTED ON THE PLOT BY
110 | THE FPM.

120 |

130 CS="ABCDEFGHIIKL"

140 PS="1234567890]12"

150 [

160 |  AFTER ENTRY INTO THE GRAPH
170 | MODE, THE FOLLOWING

1280 ¢ COMMANMDS WILL IMNITIATE THE
190 | PPM'S PLOT ROUTINE. THE

200 | ADDRESS OF THE PLOTTER AND
7210 | PPM MUST BE SET CORRECTLY -
220 1IN THIS CASE THE PPM IS AT 704,
2310 | AND THE PLOTTER IS AT 706
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240 OUTPUT 7044"PLCN"&CS
230 |  SEND CODE MUMBER TO PPM

260 OUTPUT Y04;"PLPN"&P5

20 | SEND PART NUMBER TO PPM

280 1

290 1 THESE ARE THE COMMANDS TD
30t INITIATE THE PLOT ROUTINE;

30 !

320 OUTPUT 704"PLOT"

330 | (PUTS PPM IN PLOT OUTPUT MODE)
340 !

350 SEND 7jUNL

360 SEND 7;LISTEN &

370 ! (LISTEN ADDRESSES THE PLOTTER)
380 SEND 7:;TALK &

330 | (TALK ADDRESSES THE PEM)

400 |

410 SEND 7;DATA

420 1 (RELEASES ATN LINE ALLOWING
430 1 PLOTTING TO BEGIN)

g0 |

£50 WAIT 180

HR0 | WAIT UNTIL PLOTTING HAS

&0 ! FINISHED BEFORE UNTALKING
20 ! THE PPM. PLOT TAKES ABOUT
590 ! 3 MINUTES

500 ¢

301 UNTALK AND UNMLISTEN ALL BUS
52001 DEVICES

530 SEMD F:UNT LML

su END

n.2.5.4 TEMPERATURE DIFFERENCE

OUTPUT MODE

This mode can be used to determine the differ-
ence In temperature for each detector since it
was last calibrated. The mode provides a means
to malntain measurement accuracy by allowing
the software to determine when & detector
Self-Cal is required. If detector temperatire
difference information is desired, the command
DTMP is sent to the PPM. The instrument will
then be ready to output a data string In the fol-
lowing format: (X and ¥ = temperature reading
digitsy 5 = polarity)

DTPASXX.5,DTPBSY Y. Y(CRNLF-EON

This will be true with both the Model 3301 and
8502 instruments. If no detector is present, the
digit portion of the string will read +00.0. The
Zeros can either mean no change in temperature
difference or no detector present. With the
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8501, the "B" reading will always be zeros.

Sample Program:

THIS PROGRAM EXTRACTS
TEMPERATLURE INFORMATION
FROM THE PPM 50 THAT A
CONTROLLER CAN DETERMINE
IF A SELF-CAL IS REQUIRED.

IF THE TEMP SIMCE LAST SELF-
CAL IS MORE THAN +/-35 DEG-C,
[ SELF-CAL IS RECOMMENDED
DM AS 19

(oo !

110 |

QUTPUT T04:"DTMP"

ENTER 706;A5

DISP AS

ENMD

g

SE38588a8

#.2.5.5 STATUS BYTE OUTPUT MODE

The PPM uses this mode to send its status byte
out through the GPIB as a character string. The
value sent is the internal status value, thus it is
not exactly the same as the byte sent during a
serial poll in which bit 7 Is high when service is
being requested (see Section .4, Service Re-
quest, on page 4-26). The character string sent
out to represent the status value will consist of
a four diglt character head, 5TAT,; followed by
three digits. This output mode can only be ac-
tive when 5RQ is disabled. Service request
status bytes are not buffered when SRQ is dis-
abled, so0 only the most recent status value will
be output. The status value is followed by a
carﬂ% return, followed by a line feed sent
with EOIL

4.2.5.6 STAND ALONE PLOT OUTPUT
MODE
H.2.5.6.1 Platting Withour Using a
Controller

The PPM uses this mode to send HPGL digital
plotter commands to plot a pulse, much as it
does in the Plot Mode. The difference i3 that

stand alone plots are initiated by commands
from the front panel of the PPM. This is to al=-
low plotting without the use of a controller.
(See Section 3.6.5 on page 3-29 of the Operation
Sectlon.)
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5.2.5.6.2  Stand Alone Plot Cutput Mode:

PPM Internal Procedures

This section describes what actions are per-
formed by the PPM when the Stand Alone Plot
is initiated from the front panel. Before the
PPM can cutput plotter Information, it is first
necessary to enter elther the Graph or Marker
Mode of operation. The Operation Section of
this manual contalns the information required
to prepare for and produce digital plets of
Graph and Marker Mode data. The following
paragraphs will describe the PPM's internal pro-
cedures for GPIB interaction when fromt panel
plots are to be made.

When the PPM has "drawn" a complete pulse
profile on its display, it is ready to act as a
GPIB cormtroller. When the plat routine is acti-
vated, the PPM checks to make sure that there
iz mo other active controller on the bus. If the
PPM is in the Remote state, it implies that a
contrallar is present and registers as a GPIB bus
error. Also, all PPM service requests are gen-
erated by action on the GPIB, and are cleared
when REN Is dis-asserted (see Section &.2.%,
Remote and Local Lockout, on page 4-3).
Therefore, if the PPM Internally detects any
abrormal status condition in its status byte, it
will assume that there was recent activity on
the bus involving a controller and refuse to pro-
ceed further with the plot. It will also attempt
a service request to see 1 there is any response
from the controller.

If the PPM does not detect an indication of an=
other controller, it will assume that it is the

only controller-capable device on the bus, and
act as system controller. Depending on the sys-
tem configuration, these checks made by the in-
strument may not be perfect.

CAUTION: For proper system operation, it is
up to the user to be sure that no active control-
ler is on the bus when the front panel function
is initiated.

While the PPM is checking the state of the bus,
it will display the message "Checking GPIB In-
terface”, and the kevboard will be [nactive.

If the PPM does detect an indication of a con-
traller on the bus or if the PPM takes control of

the bus and attermnpts to address the plotter but
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does not get a handshake, a GPIB bus error mes-
sage will be displayed and a prompt will require
F2 to be pressed to continue. If the PPM does
not detect a bus error, a chime will sound and
normal operation will resume while the plot is
being sent over the GPIB. Once plotting has be-
gun, control of the front panel will be returned
to local.

MNOTE: M It is desired to add serial and code
numbers to the plot, use the information given
in Section 3.6.5.2 Step 5 on page 3-30 of the
Operation Section.

4.2.6 Command String Format

Contral of the PPM is accomplished by using
four character mneumonic commands. Some of
these require one or more numerical entries (ar-
guments). The command structure Is intended
to be taken literally; there are no “optional”
formats. Thus, if two arguments are specified
for a command, both must be given for the
command to be processed.

A character string Is terminated with a line
feed character and/or an EQI. Carrlage returns

are lgnored. Therefore, a carriage return/line
feed sequence will act as a string terminator
and will be treated as a line feed. More than
one command {and respective arguments) can be
sant in a command string as long as the string
does not exceed 128 characters, including the
terminator. (If an EOI is sent and the last char-
acter Is not a line feed, only 127 characters can
be sent.) Mone of the commands will be able to
be processed until the string is terminated, and
then they will be processed in the order in
which they were given (see Section %.2.5, Out-
put Modes, on page -3 regarding conflicting
output commands),

When the command string is recebved, it is first
checked for syntax and numerical values and
commands are reviewed to make sure they are
valid. If a syntax error or an invalid data error
is detected, or the execution of the command
string would lead to an operation error, then
none of the commands will be executed and a

service request will be generated if SRQ is en-
abled.

A very forgiving syntax is allowed since the
PPM can distinguish between any command and
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any argument, with no separator character re-
quired between commands of a command and its
argument. The only time a separator character
is required is between arguments when the com-
mand has two or more arguments. A separator
is defined to be a space, a comma, or a semi-
colen,.  Anv nomhber nf senarators are allpwed
before the first command, between a command
and an argument, between arguments, betwesn
the last argument of a command and the next
command, or at the end of the string, without
effecting the PFM's interpretation of the com-
mand string. Commands can be sent in either
upper or lower case format.

An argument consists of a digit string which can
optlonally be preceded by a™ +" or ™ = " sign. If
no sign is present, the number is assumed to be
positive. The digit string can also contain a
decimal point if desired. The dimension of each
argument is fixed, therefore no dimensional
identifier is needed or allowed, only a number.
This will be described in the command descrip-
tion sections to follow. 1018B command argu=
ments follow a different format as is discussed
in Section 4.5, 10188 Emulation, on page 4-27.
§,2.7 Power Measurement Data Output
Format

The measurement data output formats trans-
mitted by the PPM owver the GPIB depend on

whether the PPM is in the "dBm" or "W" power
mode of operation. These modes are entered by
using GPIB commands as described in Section
&,3.8,2 on page =13 or; when the PPM is not in
the Remote mode; by pressing the dB/m% key
on the front panel.

Power measurements over the GPIB are taken
only during the Update Trigger Reset or Lipdate
Data Continuously output modes (See Sections
§.2.5.1 and §.2.5.2 on pages 8=b and §=3.)

To initiate the taking of a power measurement
over the GPIB; a command is sent to the PPM
from the comtroller and then talk-addressed.
When the PPM has been triggered, it will trans-
mit its data through the GPIB to the control-
ler. See the command descriptions given in
Section 4.3.1 on the next for the com-
mands required 1o take data. measurement
data strings are discussed in subsequent sec-
tions.
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G271 LOG {(dBm) DATA FORMAT

When the PPM is in the dBm mode {as indicated
in the LCD readout window), the first three let=
ters of the data string are DBM. This indicates

that the data represents a dBm value. The fol-
lnwing latter indicates which detector {channel

A or B) was taking the measurement. This s
followed by a polarity sign, and then a string of
five digits with a decimal peint after the third
digit.

Each measurement taken in the Update Trigger
Reset Mode will be terminated by a carriage re-
turn followed by a line feed sent with EOL
Measurements taken in the Update Trigger Con-
tinuously Mode will be separated with com-
mas. Examples are:

Update Trigger Reset Mode:

DBEMA-012.73CRNLF-EQT)
DEMB+D02.47(CRXLF-EDQT)

Update Data Continugusly Mode:

DEMA+DLE.74
DBEMA+0IR.23
DEMA+OLY.34

and o0 on

The actual measurement string (less terminat-
ing and delimiting characters for each data
paint) will always be 1] characters long.

§.2.7.2 LINEAR POWER (mW) DATA
FORMAT

When the PPM is in the linear power mode (as
indicated in the LCD readout window}, the first
three characters of the data string will be
PWHR. This indicates that the measurement is a
linear value, with the units always in WATTS.
Az with DBM, the next character indicates
which detector {channel A or B) was taking the
measurement. This is always followed by a val-
ue in engineering notation. The value consists
of four digits and a decimal point. These are
followed by an "E", then a polarity sign and two
more digits. The digits following the E are al-
ways multiples of three. This makes it easier to
determine if the data is being given in terms of
microwatts, milliwatts, nanowatts, etc.
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Each measurement taken in the Update Data
Trigger Reset mode will be terminated by a
carriage return followed by a line feed sent
with EOI. Measurements taken In the Lpdate
Data Continuously mode will be separated by
commas. Examples are:

Update Data Trigger Reset mode:

PWRA3LGIED&(CRNLF-EQI)

for 31.6]1 microwatts

PWRB&IS.TE-OHCRELF-EOQI
for 634.7 milliwatts

Update Data Continuously mode:

PWERAGHIBE-D6,
PWEALS, 2IE-DG,
PR AR IZE-06,
and sa on

The actual measirement string (less termina-
ting or delimiting characters for each data
point) will always be [3 characters long.

4.3 GPIB COMMAND DESCRIPTIONS AND
FUNCTIONS

§.3.1 General Information

There are approximately 100 different com-
mands available to program the PPM for use on
the GPIB. This section will provide [unctional

information pertaining to the commands with
the least complex material covered first.

Fer most applications the automatic features of
the PPM provide easy methods of making pulsed
measurements. However, & great deal of flexi-
bility and control is available if the user prefers

to work with "raw® data.

An alphabetical listing of all commands will be
found in Section .8, Command Summary, on
page 4-32.

The PPM has the following general capabilities:

A. The ability to measure and output CW or
Peak power; or a Ratio of two signals in

Linear {Watts) or Log {dBm) format.
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B. In some applications, the PPM can output
the microwave frequency at which the
power measurement is being taken.

C. Graphically display pulse profiles automat-
ically.

D. Markers can be placed on the display man-
ually or automatically.

E. Risetime, falltime, and pulse width can be
measured and output automatically.

F. Time differences between selected markers
can be measured and output artomatically.

G Self-test capabilities are buflt in.

H. The PPM Calibration function automatical-

ly linearizes the detector over & 30dB
power range for the most accurate power

measurements.

I. The temperature of the detectors can be
monitored to verify whether the detector
should be recalibrated.

1. The PPM makes use of a PROM with stored
frequency response data contalned in the
EF detector assembly. The Instriment
uses the stored data to automatically com-
pensate for detector frequency response
variations. A rear panel connector is avail-
able on the unit to connect a V/GHz signal
to allow for automatic frequency selection
and correction of measured power.

K. The use of balanced detectors enhances ac-
curacy when used in situations where even

harmonics are present.

L. Setups can be stored or recalled to and

from the PPM's non-volatlle memory by
GPIR commands as well a manually
through the front panel.
M. Graph displays can be plotted on digital
plotters. In addition, data pertaining to a
ulse profile can be output to the control-
BT,

A "Data Fast"” mode disables the front pan-
el display, allowing faster bus operation.
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0. Frequency information can be hidden when

the PPM is used for classified testing.

NOTE: The Model 8501 Instrument will respond
to the same command sets as the Model 3502,
The only exception is that the 3301 only re-
sponds to commands relating to channel A
$.3.1.1 FUNCTION TIMING

Instrument functions that take a specific

amount of time to complete will be noted with
an asterisk (%) in the Iollowing discussion.

During the tirme the PPM Is processing a func-
tion such as calibration, zeroing, or self test,
the instrument will continee to be active on the
bus. Any new commands will terminate previ-
ous activity if not already completed. Mo out-
put will be given and; if any commands are sent
by the controller, only the first byte will be ac-
cepted. The PPM will then send "Not Ready for
Data" until the function is complete.,

When the particular function completes, the
PPM will request service and send SREQ If 5RO
has been enabled. Successful completion of the
task Iz verified by checking the value of the

status byte. A listing of Status Codes is given
in Section 4.6 on page 4-30. If 5RQ has not
been enabled; the controller can only learn the
result of the operation by asking for the status
byte with the STAT command (see the next sec-
tionk

§.3.2 Functions Common to All Modes

4.3.2.1 CALIBRATION COMMANDS

*= CALA Calibrate channe! A detector
= CALB Calibrate channel B detector
Typical Program Line:r QUTPUT 708;"CALA"

# It iz advisahle to uge the PPM's SRQ capabill-
ties to moniter whether the calibration has
completed and Is successful or not. A serlal
poll can be conducted, and the returned Status
value interpreted. See Section 4.4 on page %-26
for SRO features, and Section 4.6 on page =30
for applicable Status Code values.
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§.3.2.2

DTMP

4.3.2.3

* FERA
+ ZERB

§.3.2.5

STORn

RECLn

$.3.2.3

FQHD
FODS

TEMPERATURE DIFFERENCE
SINCE LAST CALIBRATION
COMMANDS

Cutput the Difference in the tempera-
ture of each detector since calibra=
fion. This command causes the temp-
erature to be read from each detector

lor whatever detector is connected).
It will be formatted as described in
Section #.2.5.4 on page 4-7, and is use-
ful for determining whether recalibra-
tion of detectors should take place.
Mormally the PPM can maintain accur-
acy within +5°C of the temperature of
calibration.

AUTOZERC DETECTORS
COMMANDS

Zero channel A detector
Zero channel B detector

STORE or RECALL SETUP
COMMANDS

Store current PPM settlngs in non=vol=
atile setup memory number m

{n = number between | and 10)

Recall PPM setting from non-volatile
memory n, and make [t the current
setting.

(n = number between 0 and 10. Setup
number 0 cannot be used for storage =
It s the last setup before power was
turned off or the PPM received a De-

vice Clear froem the GPIB controller)
HIDE and UNHIDE FRONT PANEL

FREQUENCY INFORMATIOMN
COMMANDS

Hide the frequency information

Display the frequency information
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53,26 OUTPUT STATUS BYTE

INFORMATION COMMAND
STAT  Output status byte. This command
will only be effective when SRQ is dis-
ahled. If it is received while SRQ is
enabled, a service request will be gen-
erated.

Typical Program Lines:

QUTPUT 7064"5TAT"
ENTER 704;AS
PRINT AS

§.3.2.7 SRQ RELATED COMMANDS

SRQE  Enable 5RQ

SROD  Disable 5SRO

UNDD  Disable SEQ only for underrange con-

ditions. [(Permits continulng data out-
put without undesired S5RQ interfer-

ence,)

UNDE Enable SRO for underrange conditons.

§.3.28 POWER LIMITS

The purpose of setting power limits is to alert
the controller of two possibilities having oc-
cured. These are:

I. Owerrange: Warns that the detector (or
ather component) may have been damaged,
and data taken may be invalid-

2. Underrange: Warns that the power |evel
being measured is low and may be inaccur-

ate.

The PPM can be enabled to generate an SRQ for
underrange conditions. The point at which the
PPM sends an 5RQ is determined by the MINP
command. Data output during an underrange
condition is as followss:

Log Mode: =99.99dBm
Linear Mode: 0.000E-99
Overrange conditions always generate an SRQ

{if SRQ Is enabled), but normal data is still out-
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put. It should be kept in mind that if the detec-
tor is exposed to power level in excess of +23
dBm, not only will the PPM's measurement ac-

curacy be degraded, but damage or complete
destruction of the detector's diode can oCcur.
The commands for setting power limits are:

MA K Psnn.nn

Set power level lin dBm) for over-
range condition.

(s = palarity; n = dBm; +21.00 masx,
-10.00 min)
MIMNPsnm.nn

Set power level {in dBm) for under-
range condition.

{s = polarity; n = dBm; -15.00 max,

-50.,00 min)
5.3 Measurement Data Correction
§.a.3.1 BASIC DATA CORRECTION

INFORMATION

The manner in which the PPM |s able to make
very fast peak power medasurements is depen-
dent on the usage of zero bias schottky diode
detectors as power sensing elements. These di-
odes have typical risetimes of less than 10

nanoseconds making them useful for pulsed RF
applications. However, at microwave frequen-

cies, it is necessary To compensate for the de=
tector's non-linearity with frequency.

Earh WMI detector used in the PPM has a built-
in PEOM which contalns frequency correction
data. Depending on the mode of operation, the
PPM can be instructed to automatically sub-
tract out the frequency non=linearity error from
the power measurement being made.

In order for this automatic correction to take
place, the PPM needs to know the frequency of
operation. This can be done at the front panel,
over the GPIB, or by the use of the Voltage Pro-
portional to Frequency feature (Y prop F). The
¥ prop F is an analog voltage connected to the
PPM's rear pansl EXTERNAL FREQUEMCY in-
put connection. A voltage is usually available
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from most sweepers called ¥/GHz with a coef-
ficient of 1V/GHz. This voltage can be con-
verted to digital information by the PPM, and
used as a "frequency input" instead of having to
enter 1T by some other means.

In addition to automatic frequency correction,
it may be desired in some applications to use

manual corrections based on specific measure-
ments rather than the factory-supplied data in
the detector's PROM. This i3 known as "Cal
Factor®. (Some power meters on the market
use the term ™% efficiency™, but it is basically
the same thing.) Cal Factor is expressed in dB,

and §s the amount of power that must be added
ta or subtracted from the measurement so that
the data will be correct.

Another "Data Modifier" called "Offset" can
also be used. Complex microwave fest setups
sometimes include attenuators or couplers to
reduce high power signals to safe levels that
can be measured by dellcate instruments such
as the PPM. The Offset feature allows the
"gubtraction” of residual attemmator or coupler

errors from the measurement.

The preceding Data Correction commands will
be discussed in the following sections.

4.3.3.2 DETECTOR PROM CORRECTION:

USER SUPPLIED FREQLUIENCY

FREQff.11

(Where f1.4f Is the frequency of the
correction.)

Correction i$ determined by taking us-
er supplied frequency (ff.ff) and refer-
encing data in a PROM in the detec-

tor.

Min Value: 0,01GH=
Max Value: 110.00GHz

Sample Program:

10 [ THIS PROGRAM SETS THE

20 1 FREQUENCY FOR DETECTOR
30 | RESPONSE CORRECTION FOR
40 1 THE PPM

20 1

60 F=5.251 PPM FREQUENCY SETTING
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7t
30 ! SEND COMMAND TO PPM
90 OUTPUT 704 USING LOD;"FREQ",F

100 IMAGE A,DDD.DD
118 END

§.3.3.3 DETECTOR PROM CORRECTION:
EXTERNAL FREQUENCY (V/GHz,
Freq Ref)

FPREVyv. vy g5 55 mm.mm

(Where v, s, and m are the arguments
required to scale the voltage input at
the PPM's rear panel FREQUENCY IN-
PUT connectlon.)

Correction to be applied for the fre-
quency response of the detector will
be determined from three user sup-
plied values to properly reference data
in the PROM in the detector. The
three arguments are respectively:

(1) A coefficient representing the
voltage proportional to frequen-
cy of the sweeper's Y/GHz or
Freq Ref output):

Min Yalue: 0L10V/GHz
Max Value: 10.00W/CHz

The mest common values for this cosl-
ficient are 0.5 and L.0OY/GHz. Con-
sult the manual for the sweeper being
used to obtain the correct coelficient.
(2Z) The minimum coefficient voltage
correspanding to the minimum
frequency of the sweeper:

Min Valus: 0.0V
Max Valus: +19.000V

Example: If the sweeper's V/GHz is
(L.3YV and the minimum start frequency
is 2.0GHz, then this value would be 2 x
0.5 = 1V,

(3) The minimum frequency of the
sWeEper:

Min Value: 0GH=z
Max Value: [10.00GH=z
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Sample Program:
1o PPM EXTERNAL FREQUENCY MODE

I
20 G=5! YOLTS/GHZ
30 V=11 V/GHZ START FREQUENCY
40 F=21 SWEEPER 5TART FREQUENCY
50 QUTPUT 70% USING 60;"FPRV™,G,V,F
60 IMAGE 4A,3(DD.DDY)
70 END

4,334 EXTERNAL FREQUENCY (V/GHz)
AND OUTPLIT FREQUENCY TO
CONTROLLER COMMAND

FPY vy, 5885, mima fim

[(Where v, 5 and m are the arguments re-
quired to scale the voltage input at the
PPM's rear panel FREQUENCY INPUT
connection.) These are the same as de-
scribed previously for FPRY.

This command causes the same action as the
FPRY command but in addition, asks the PPM
to output to the controller the converted fre-
guency information from the PPM's rear panel

external frequency Input.

NOTE: When using FPYO and operating in the
LIPTC rmode, there will be a stack build up. Old
frequency and power data will be output in ap-
plications such as swept power mMeasursments

Sample Program:

10 ! PPM EXTERMNAL FREQUENCY PLLS

20 ! FREQUENCY OUTPUT MODE

30 QUTPUT 704"UPDIT" | SELECT OUTPUT

40 1 MODE. SELECT EXTERMAL FREQ

50 ! MODE AND COLLECT A DATA

60 1 POINT AND ITS FREQLUENCY

70 G=51 VOLTS/GHZ

80 ¥=11 V/GHZ START FREQUENCY

% F=2 SWEEPER START FREQUENCY

100 IMAGE #A,3DND.DDO)

TG QUTPUT 704 USING 100"FPYO", G, V,F

120 TRIGGER 704

130 ENTER 704 USING "UA, 70, X 4A,6D"AS5,B,
D

140 Esn‘:m USING "K,“"POWER "AS," IS "B

150 PRINT USING "K,";"FREQ ",.C5,* IS ",

D*Il GHZII
160 END
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£.2.3.3 USER DEFINED DETECTOR
CALIBRATION FACTOR COMMANDS

DCFAcc.cc

Detector calibration factor for channel
A in dB {cc.echk

Min Value: -9.99dB
Max YValuer +9,99dB

DCFBoe.ce

Detector calibration factor for channpel B
in dB (co.co):

Min Value: -9.59d4B
Max Value: +9.9%dR

Sample Program:

1% | THI5 PROGRAM SHOWS HOW TO USE
20 | THE PPM CAL FACTOR FEATURE
G !

40 | CHANNEL A CAL FACTOR

56 | COMMAND FOR 2.56dB:

60 OUTPUT 704:"DCFAMZ.56

70 1

%0 | CHANMNEL B CAL FACTOR

20 1 COMMAND FOR 2.56dB

160 OUTPUT 704"DCFB"2. 56

110 1

120 END

4336 OFFSETTING MEASURED DATA:
dB OFFSET COMMANDS

OFF Aznfinn
Channel A& offset

(s = polarity;
nr.nn = dBb value)

Min Value; -40.0048
Max Valoe: +90.00dB

OFFBsnm.nn

Channe] B offset

(s = polarity;
nr.nn = dB valoe,
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Min Value: -40.00d5
Max Value: +90.004B8

48.3.4 Mode Selection and Control

This section describes the various modes of op-
eration avallable with the PPM, with the excep-
tion of the Graph and Marker Modes. The
Graph and Marker Modes of operation are given
in Section 4.3.6 on page 4=17.

Commands or functions that affect a specific
mode of operation are either given or referred
to in the following command listings. It should
be kept in mind that it Is sometimes possible to
combine modes, therefore care must be taken
to observe the rules and arguments set forth.
An example would be the Ratio Mode (available
only on the Model 850Z2. With the PPM it is
possible to ratio a CW signal 1o a Pulsed sig-
nal. It would be wise, therefore, to be sure that
the rules for triggering under pulsed conditions
are followed.

34,1 DATA NORMAL MODE | DATA
FAST MODE COMMANDS
DATF  Enter the Data Fast Mode

DATM  Enter the Data Normal Maode

All PPM commands and functlions operate under
the Data Mormal Mode (DATN). The Data Fast
(DATF) mode of operation is provided to speed
up GPIB operations. However, if the Data Fast
Mode s used, the front panel display will dis-
play only "Fast Measurement Mode™. Mo mea-
surerments will be displayed until the Data MNor-
mal Maode Is re-entered.

Some rules to remember when using the Data
Fast Mode are:

® No Graph or Marker Mode capability.

# No Linear Mode capability.

It is pot possible to enter the DATF mode while
operating in the Graph, Marker, andfor Linsar
Modes. Conversely, it i3 not possible to enter
one af these modes while in the DATF mode.

The PFM's default mode of operation is the
Data Normal Mode.
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§.3.4.2 SELECT LOG OR LINEAR POWER
MEASUREMENT MODE COMMANDS

DEMY  dBm measurement mode display and
GPIE cutput.

WATT Linear measurement mode (mW) dis-

play and GPIB output.
Typical Program Linet QUTPUT 704;"WATT"
§.3.8.3 BELECT MEASUREMENT MODE
COMMANDS
(Except Graph, Marker & Ratio Modes)

§.3.43.1 CW Power Commands

CWPA CW power, channel A

CWPB CW power, channel B

CWARB CW power, channels A & B

A CW related command st

AVCWnnn
Select number of averages n for CW
power measurements. Higher numbers
reduce nolse effects and stabilize
readings at low power levels,
{n = number between | and 999)

4.3.%.3.2 Peak Power Commands

The Peak Power Mode must be used very care-

fully. Power measurements in this mode depend
on the occurrence of a trigger, and the position-
ing of the cursor on the pulse to be measired.
For more information, refer to Sectlon 3.4.2 on
page 3-9 of the Operation section of this man-
ual.

PEPA  Peak power, channel A

PKPB  Peak power, channel B

PKABR  Peak power, channels A & B

.34 RELATED PEAK POWER COMMANDS
AVPK  Select number of averages, n, for Peak



Model 8501/8502

power measurements. Higher numbers
will reduce noise effects and provide
more stability at low power levels.

{n = rumber from 1 to 992 - higher
than & is recommended).

TRG

9,13
Internal trigger level, channel A
TRGBsnn.nn

Internal trigger level, channel &

Min Yalue: -10.004Bm
Max YValue: +16.00dBm
TRGE External triggering
NOTE: It is Ilmportant to remember that mo
data can be taken in the Peak Mode unless a
trigger is occuring. This is Indicated by the

flashing of the " Data" light on the front
panel. See Section 3.8.2 on page 3-9 of this

manual for description.
RDL Annnnnn.nan

Set channel A reference delay. (Arbit-
rary timing point to which other timing
measurements are related.)

{n = microseconds)
R OLBrnnnnn.nn

Set channel B reference delay. (Arbit-
rary timing point to which other timing
measurements are related.)

{n = microseconds)

Min Value: 0 us
Max Yalue: 213999.97us

C DL Asnnnnnn.nn

Set channel A cursor delay. Sets timing
position of the Cursor on the graphic dis-
play. The Cursor is the vertical line lo-
cated where the power reading (CSR
PWR) is being taken. (Timing is related
to the Refarence Delay (REF DLY))
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(n = microseconds; s = polarity)
CDLBamnnnmn.nn

Set cursor delay for channel B. 5ets tim-
ing position of the Cursor on the graphic
display. The Cursor i5 the vertical line
located where the power reading (CSR
PWR) is being taken. (Timing is relative
to the Reference Delay (REF DLY).

{n = microseconds; s = pelarity)

Min Value: 0 - Reference Delay
Max Value: 213999.97us - Reference
Delay

Sample Program:

10 D=1 CURSOR DELAY IN
20 I MICROSECONDS

30 !
%0 1 CHANGE CHANNEL A CURSOR
1 ! DELAY

60 OQUTPUT 704:"CDLA™ND

A 1

80 1 CHANGE CHANNEL B CURSOR
90 ! DELAY

100 OUTEUT 704;*CDLB"D

110 END

#.3.0,5 RATIO MODE COMMANDS
{Mode] 8502 anly)

The Ratio Mode can be used to measure the
power ratio of twa signals. These signals can be
CW, pulsed, or a combination of both. Depend-
ing on whether the PPM is in the Linear (mW) or
Log (dBm)} mode, the instrument can output
data in terms of dB or linear factor ASB expres-
sed as "nnnnnEsnn's The format for ratioing is
always Chan AfChan B.

ACBC Select the ratio of channel A {CW) to
channel B {CW)

ACRBP Salect the ratio of channel & (CW) to
channel B {Peak)

APBC  Select the ratio of channel A (Peak)
to channel B {CW)

APBP  Select the ratio of channel A {(Peak)

to channel B (Peak)
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NOTE: Remember that if the internal trigger
function is being used; the channel that will
provide the trigger must be specifled and lts
level set. See Section 8.3.5%.% on page 4-13.

&.3.5 Command for Retrieving Data from
the PPM

UPDC  Select Update Data Continuously
Mode. The PPM will output a continu=
ous "stream” of power measurement
data points separated by commas.
Every time the PPM receives a trigger
a mew data peoint s added to the
"stream™. The formats to be discussed
in the following two NOTES can then

OCCUr:

NOTE 1=

When using the FREQ, CALA (A Cal Factor),
CALB {B Cal Factor), or FPRY {Rear Panel Fre-
quency Input) methods for detector frequency
response correction (NOT "FPYOY), the PPM's
Linear Mode data output string for Channel A
will bet

PWR Ann.AnEsnn PR ARR.rnEsnn, P% R Ann.
nnEsnn

{n = linear power In watts; Esnn = exponent)

This example shows a data siring for 3 trig-

ﬁers. Subsequent triggers will produce more
ata points separated by commas in the form of

"PWRAnAANESONn".  If channel B i5 in use, the
header before the data points would be "PWRE"
instead of "PWE A",

The PPM's dBm mode data output string for
chanmnel A will be:

DB M Asnnn.nn, DBM Asann.nn, DBM Asnnn.nn
(s = polarity; n = dBm)

This example shows a data string for 3 erig-
gers.  Subsequent triggers will produce more
data points separated by commas in the form of
"DBMAnnAnEsnn. U channel B is In use;, the
header before the data points would be "DBMB™

instead of "DBAMA".
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NOTE 2t

When using the FPVO (Rear Panel Frequency In-
put and Output Frequency) method for detector
frequency reponse correctlon, the PPM's Linear
Mode data output string for Channel A will be
In the following form:

PR Amm.mmEsee, FROAH{HE-09 PWRA
nn.nnEsee, FROQAggE.geE+09

{m = first power data point; f = first fre-
quency data point; n = second power data
point; g = second frequency data point;
Esee = exponent for power in watts; E+09
indicates frequency is in GHz.)

This example shows a data string for 2 trig-
gers:.  Subseqoent triggers will produce more
data points separated by commas in the form of
"PWRANMNEsnn FROAFH.FHIE+09". If Channel
B is being used, the headers before the data
points would be "PWER" and "FRQB"., See
MOTE | preceding, for the description of dBm
header and data formats.

UPDT Select Update Data Trigger Reset
Dutput Mode:. Prepares the PPM for
power measurement data taking rou-
tines using UIPDMN or DET.

UPDN  Update Data Now. Take a power read-

ing when the next trigger occurs. This
command s only operational I the
PPM is in the Update Trigger Resot
Mode, See UPDT.

The PPM will output a sin&FE data point each
time "UPDMN" is received. The ocutput formats
are the same as those described under UPDC.
If FPYO is being used, the frequency at which
the power measurement was taken is also out-
put. See UPDC at the beginning of this section,
and FPYQ in NOTE 2,

.36 Graph and Marker Mode GPIB
Cperation

The impleamentation of the Marker Mode for
GPIB usage differs somewhat from front panel
manual operation. For example, Autoscaling of
pulse profiles is not allowed from the front pan-
el in the Marker Mode. The Graph Mode must
first be returned to for Autoscaling to be ac-
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complished. However, when operating the PPM
over the GPIB, the instrument can be program-
med to Autoscale either from the Marker Mode
or the Graph Mode.

Therefore, the Graph Mode will seldom be used
while the [nstrument is under GPIB control.
There 15 one exception:

The Graph Mode allows plotting of pulse
profiles without any marker information.
This can speed up the plotting function.
However, it is likely that in most situations
the autamatic marker functions of the PPM

will be desired.

Given the preceding information, it is assumed
that the Marker Mode is the preferred graphic
mode of operation.

NOTE: Delay values used by the instrument
{Curser, Start, Window, and Marker)
are all displayed and output relative to
the Heference Delay at the time the
delays are specified. When the Refer-
ence Delay is changed, it will effect
all of the other indicated delay values.

The real timing of the functions de-
scribed above (relative to the trigger)
remains the same, but the displayed
and GPIB output times of these func-
tions are all in relation to the Refer-
ence Delay. When the Reference De-
lay changes, the other delays change
accordingly. For example, if the Cur-
sor Delay was Sns and the Reference
Delay was increased by Zns, the Cursor
Delay would decrease to 3ns. There-
fore, Reference Delay entries should
always be made first. Most applica-
tions and measurements will not re-
guire changing the Reference Delay
from Its default setting of 0.000 nano-
second.

The information to be given next is in ascending
order of complexity. All functions that provide
results on an automatic basis will be covered
first. This should reduce programming time by
allowing the PPM's internal software to take
care of various tasks such as risetime,

Obviously, there are some types of pulses that
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cannot easily be measured automatically. If it
is required that algorithms be devi to ex-

tract pulse information, the PPM should serve
this purpose well by using the manual commands
and functions which will be covered later in this
section.

#.3.6.] GRAPH/MARKER MODE
SELECTION COMMANDS

GRFA  Select Graphic display mode, channel
A.

GRFB  Select Graphic display mode, channel
B.

MRKA Select Marker display mode, channel
A

MRKB Select Marker display mode, channel

B.

MOTE: The Data Fast Mode has no graphic ca-
pability.

4.3.6.2 AUTOMATIC FUNCTIONS OF
GRAPH AND MARKER MODES

The following commands will instruct the PPM
to autormatically carry out a procedure of some
kind. In most cases, only instrument settings
are made. In some cases, settings are made and
appropriate information Is output to the con-
troller.

When using the PPM's graphic capabilities, it
should be kept in mind that any operations are
only applicable to Pulse measurements. All
pulse operations reguire a trigger of some
kind. Therefore, before attempting GPIB oper-
ations it 15 advised to become familiar with the
manual operation of the PPM. To ensure that
the instrument will trigger properly, the Inter-
nal Channel A, Internal Channel B, or the Ex-
ternal Trigger function must be selected.

Cautlome Certain functions such as Autoscaling
will only be operative in the Internal Trigger
mode, (The channel being autoscaled mast have
an RF pulse at the detector input with peak
power greater than -3dBm.) Fallure to trigger
for any pulse operation over the GPIB will re-
sult in placing the PPM in a "Waiting for Trig-
ger" state.
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#.3.6.2.1 Automatic Window Delay Selection
Related Commands Eﬁutnﬂnij
AUTO Autoscale Corrent Pulse Profile. If

SRQ is enabled, it will be sent at the
completion of Autoscaling. Successful
Autoscaling can be determined by
checking the value of the Status byte.

AVASnhnn

Select the Number of Averages, n, for
Autoscaling {1 to 999). This command
can be useful when attempting to Au-
toscale a pulse in a "noisy™ environ-
ment. The more stable the pulse to be
Autoscaled is, the less averages re-
quired. This setting is independent of
other averaging settings such as AYCW
or AYPE.

Caution: The number of averages set by this
command Is never reset to a default value (not
even by a Device Clear command). Therefore,
it is advisable to set the desired value prior to
commencing the Autoscaling function, or to set
it once at the beginning of the program and not
change its value apgain.

ASDLnnnnnn.n

Select Maximum Expected Pulse Width
for Autoscaling. The purpose of this
command 5 to aliow autoscaling of
narrow pulses with high repetition
rates.

(n = 0.5 to 200,000 microseconds.)

Caution: The maximum expected pulse widih
set by this command is never reset to a default
value (not even by a Device Clear command).
Therefore, It is advisable to set this to the de-

slred wvalue prior to activating the Autoscale
function.

4.3.6.3 AUTOMATIC MARKER PLACE-
MENT/TIMING MEASUREMENTS

Lsing the PPM's automatic marker placement
and timing measurement functions will erase
any previous marker delay and difference set-
tings. Depending on the pulse profile being ob-
served, the automatic function might be unable
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to define a particular desired parameter. In
this case, an SRQ would be generated. I this
should happen; "back up" steps can be taken by
the GPIB controller to rectify the situation. In
many cases, the variety of manual commands
available will make it fairly easy for a user to
use his or her own methods to analvze the pulse
being measured.

It must be kept in mind that & trigger must oc-
cur on a consistent basis in order to make re-
peatable pulse measurements for profiling cper-
ations. Erratic pulse trains or profiles can lead
to errors or confusion. In situations where pulse
widths or repetition rates are likely to continu-
ally wvary, it would be better to make single
pulse measurements in the Peak Mode. How=
ever, in order to make single pulse measure-
ments; the user should have some idea of where
the Cursor Delay should be set in order to make
the measurement.

The commands given in Section #.3.6.3.2 on
page %20 allow for easy measurement of the
moest  commonly  desired  pulse parameters.
These include Bisetime, Falltime, Pulse Width,
and combinations thereof. The automatic mea-
surements are determined by conventions com-
mionly used In the microwave industry. For ex=
ample, risetime would be from the [0% to 90%

wer points on the leading edge of the pulse.

wever, there are still some “gray™ areas
which the user must take into account when us-
ing these automatic timing functions.

These "gray" areas Include deciding what point
on the pulse should be considered as the 100%
power reference point for the PPM to use when
determining the risetime, falltime;, and pulse
width. This problem can be seen more clearly
by magnifying the top of a pulse profile with an
overshoot at Its rising edge as shown in Figure
3-4 on page 3-21 of the Operation Section of
this manual.

It Is abvious that; in most situations, it is more
desireable to use the center of the pulse as the
reference point. Special situations cam, of
course, occur where the setting of the refer-
ence peint would be somewhat arbitrary.

The PPM handles the above problems in two
ways. The first method is when Autoscaling is
used. The Reference Power level is automati-
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cally set to a point more or less centered In
time between the 3dB peints on the pulse. The
power axis of the display Is also adjusted so that
the point selected as the reference point is set

to the top of the display as 100%.

The second method is to allow the user to set

the Reference Power at some desired level,
Power measurements can be taken at different

points along the top of the pulse to find the op-
timum point at which to set the Reference
Power. These decisions are based on the types
of pulses it is expected will be encountered.

8.3.6.3.1 Reference Power

Related Commands
PRF Asnn.nn

Set Channel A Reference Power for
graphic display. Sets 100% power refer-
ence point as a reference for automatic
timing measurements. [t also serves 1o
center the pulse on the power axis so
that displays and plots of pulses with low
amplitudes are "expanded” to show more
resolution.

(s = polarity; nn.nn = dBm value)
FPRFBsnn.nn

Set Channel B Reference Power for
graphic display. Sets the 100% power re-
ference point as a reference for auto-
matic timing measurements. It also
serves to center the pulse on the power
axis so that displays and plots of pulses
with low amplitudes are "expanded" to
show more resalution.

(s = polarity; nn.nn = dBm value)

=20.00dBm
«20.00dBm

Min Value:
Max Yalue:

Sample Program:

10 P=0! CHANNEL A REFERENCE

20 ! POWER IN DBM

30 !

40 ! CHANGE CHAMNEL A REFERENCE
3 1 POWER

60 QUTPUT 704"PRFA%P
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420

m !
80 ! CHANGE CHANMNEL B REFERENCE

20 1 POWER

100 QUTPUT 704;"PRFB™;P

110 END

RPOA  Output Current Reference Power for

Chanmel A. I the PPM s in the linear
mede it will outputs

RFALnn.nnBsnn

(nn.nn = Watts; Esnn = exponent)

If the PPM is in the dBm mode it will
output:

RFADsnn.nn
(nn.nn = dBm; s = pelarity)

RPOB  Output Current Reference Power for

Channe! B. Linear mode putput is:
RFBLnn.nnEsnn

(nn.nn = Watts; Esnn = exponent)
The dBm mode output is:
RFBD=snn. nn

{nn.nn = dBmj s = polarity)

§.3.6.3.2 Automatic Timi

Emm e

When making timing measurements, the delay
window should be set so that the time to be
measured corresponds to at least one third of
the total delay. For example, do not use a de-
lay window of 10us to measure risetimes faster
than 3us; go 1o a shorter delay window.

RISE Measure and Output Risetime of Dis-
played Pulse Profile. Risetime is from
the 10% power point to the 30% power
point on the rising edge of the pulse.
Qutput format for channel A is:

RISAnn.nnnEsnn

{n = seconds; Esnn = exponent)
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PLWD

RSFL

RSWD
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Output format for channel B is:
RISBnn. nnnEsnn

Measure and Cutput Falltime of Dis-
played Pulse Profile. Falltime Is from
the 90% power point to the 0% power
point on the falling edge of the pulse.
Output format for channel A is:

FALAnn.nnnEsnn

(n = seconds; Esnn = exponent)
Output format for channel B sz
FALBnn.nnnEsnn

Measure and Output Pulse Width of
Displayed Pulse Profile. Pulse width is
the time between the 350% power
points on the rising and falling edges
of the pulse. Output format for chan-
nel A is:

WIiDAnn.nnnEsnn

(n = seconds; Esnn = exponent)
Dutput format for channel B is:
WIDBnn.nanEsan

Measure and Output Risetime and
Falltime of Displayed Pulse Profile.
For definitions, see RISE and FALL.
Output format for channel A is:

RISAnn.nnnEsnn,FAL Ann.nnnEsnn

{n = seconds; Esnn = exponent)
Dutput format for channel B js:

RI5Bnn.nnnEsnn FALBnn.pnnEsnn

Measure and Output Risetime and
Pulse Width of Displayed Pulse Pro-
file. For definitions of risetime and
pulse width, see RISE and FLWD de-
scriptions: Qutput format for channel
A sz

RIS Ann. nnnEsnn, WIDAnn.nnnEsnn
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{n = seconds; Esnn = exponent)
Onatput format for chanmel B is:

RI158nn.nonEsnn, WIDBnn.nnnEsnn

WDFL Measure and Output Pulse Width and
Falltime of Displayed Pulse Profile.
For definition of falltime and pulse
width, see FALL and PLWD descrip-
tions, Output format for channel A is:

WIDAnn.annEsnn, FALAnn.nnnEsnn
(n = seconds; Esnn = exponent)
Output format for channel B is:
WiIDBnn.nnnEsnn, F AL Bnn.nnnEsnn

#.3.6.8 MAMNUAL MARKER PLACEMENT/
TIMIMNG MEASUREMENT COMMARNDS

The PPM has a very forgiving command syntax
which means that it is possible to s&nd many
commands in one string. For example, it is pos-
sible to use one string to place four different
markers and then have the PPM output two
pairs of delay differences.

MEPRnyue.x

Place Marker n (I to &) on the Rising
Edge of the Pulse at the % Reference

Power Defined by xx.x, and Output the
Delay. The specified % reference must
be between §.0% and 99.0%. If channel
A 15 In use; the PPM will outputs

MEE Am,snn-nmnEzsnn

If channel B is in use, the PPM will
ﬂLItPth:

MEKBm,snn.nnnEsnn
im = marker number; s = polarity;
nann = delay in seconds; Esnne = expon-
ent)

MEPFm; .2
Place marker n (I to 4) on the Falling
Edge of the Pulse at the Reference Pow-

5-21
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er Defined by xx.x, and Output the De-
lay. The specified reference power must
be between 4.0% and 99.0%. If channel
A s inuse; the PP'M will output:

MRBE Am,snfnnnEsnn
For channel B; the output is:
MREEBmsnn.nnnEsnn

{m = marker number; s = polarity;
no-nnn = delay in seconds; Esnn = expon-
ent)

MEDFm,n

Place Marker Mumbers m and n Accord=
ing to Their Previously Defined % Refer-
ence Powers and Positlons on the Pulze
Profile and Output the Difference be-
tween Their respective Delays. If chan-
ned A is in use; the PPM will outputs:

MDF A, m-n,nn.nnnEsnn

NOTE: If "-1" is used as the argument
for MEDF, all Marker Difference indica-
tions are cleared. The markers therm-
qelves will remain intact. Mote also that
markers m and n must have been previ-
ously defined for automatic placement.
Otherwise an error will be generated at
the time the command s received, and
no action will be taken., The status con-
dition will be 37. (See Section 4.6 on

page -30.)

1f charnel B is in use, the PPM will out-
puts

MDFB,m-n,nn.nnnEsnn

Im = first marker mumber defined;

n = second marker number defined; nn.
pnn = the delay of m minus n in seconds;
Esnn = exponent)

MEPA  Place all Four Markers According to
Their Previously Defined % Reference
Powers and Positions on the Pulse Pro-
file and Dutput Their Respective De-
lays. For channel A, the output is:
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MREALsnnn.nnEsnng 2, snnn.nnEsnng3; s
nnm.nnEsnngd, snnn.nnEsnn

If channel B is in use, the output is:

MEEKB L, snnn.nnEsnng2,snnn.nnEsnngd,s
nnn.nnEsnng%,snnnnnEsnn

The numbers 1, 2 } & & represent the
marker numbers to be used. The "snn.
nnEsnn” following each marker number

is the delay time of that marker with
respect to the reference delay.

(s = poalarity; nan.nn = delay in seconds;
Esnn = exponent. The arguments be-
tween each set of marker information
is separated by a s=mi-colon.)

MOTE: I a marker number cannot be
used for some reason; i a marker was
not defined In preparation for place-
ment; or if the PPM could not place
the marker, an 3R will be generated
and the marker will not be placed.

Then the Instrument will output a de-
lay of 0.00 DDE-99 seconds for that
marker. If all markers are placed suc-
cessfully; a service request will be
generated and the status condition will
be 3. If omeor more markers are not
placed for the reasons described
abave, then the status condition will
be 37 after SHO.

MED A M snnnmnn.nn

Set Marker Number m to Desired Delay,
ny im  Microseconds on Channel A.
(200,000 microseconds maximum)

M E DB m, snanmnm.nn

Set Marker Mumber m to Desired Delay,
ny in  Microseconds on  Channe]l B.
{200,000 microseconds maximum)

MECAmM Clear Marker Mumber m on Channel A.
MECEBm Clear Marker NMumber m on Channel B.
The above two commands clear both

the current marker delay and any de-
finition of automatic marker place-
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ment. In other words, they define the

marker not to be placed.
4.3.6,5 WINDOW AND CURSOR CONTROL
COMMANDS

Some commands can be used in the Graph and
Marker Modes as well as the Peak Mode of op-
eration. Peak measurements are made
by placing the Cursor at the desired time point
on the pulse to be measured. As previously
mentioned, the Cursor Delay is with respect to
the Reference Delay. Therefore, in the Peak
Mode of operation, it is possible to set the Re-
ference Delay and the Cursor Delay. These two
commands are repeated here for use in the
Graph and Marker Modes of operation.

Reference Dsajay is primarily used only in situa-
tions where a user wishes to pick an arbitrary
point on the pulse as the reference to which all
other timing measurements are to be made.
Cne example might consist of a gaussian shaped
TACAN radar pulse that is slightly distorted. It
could be desired to make timing measurements
with respect to the highest point on the pulse.
It might also be desired to know the timing of
the 3dB point of the pulse with respect to its
peak.  When in doubt, the Reference Delay
should be set to 0.0000 nanoseconds.

Besides the Reference Delay and Cursor Delay,
the Start Delay and Window Delay can also be
contralled. When the Reference Delay is 0, the
Start Delay Is the time between the occurence
of a trigger and the beglnning of the display of
information on the PPM's graphlc display. The
Window Delay is the time "window" shown on
the PPM display. By "expanding” or "eontract-
ing" the window, It is possible to view a wider
or narrower pulse as desired. If Autoscaling is
used, the PPM makes these settings automatic-
-illl].'-

R DL Annnnnm.nn

Set Channel A Reference Delay,

(This is the arbitrary timing reference
peint that the user desires to use for
referencing other timing measure-
ments.)

{n = microseconds)
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Min. Value: Ous
Max. Yalue: 213999.97us

R OLBannnnn.nn

Set Channel B Reference Delay.

(This iz the arbitrary reference polnt
the user desires to use for referencing
other timing measurements.)

{n = microseconds)

Min. Value: Qus
Max. Yalue: 213999.%7us

COL Asannnnn.nn

Set Cursor Delay lor Channel A,
Sets the timing position of the Cursor
on the graphic display, or for Peak
measurements. The Cursor is the ver=
tical line on the display where the
wer reading (CSR PWR) iz taken.
Timing is relative to the Reference
Delay.)

{n = microseconds; s = polarity)

Min. Value: 0 - Reference Delay
Max. Value:  213999.97us - Refer-
ence Delay
CDLBsnnnfnn.nn

Set Cursor Delay for Channel B.

Sets the timing position of the Cursor
on the graphic display, or for Peak
measurements. The Cursor is the ver-

tical line on the display located where
the power reading (C5R PWR) is tak-

en. (Timing is relative to the Refer-
ence Delay.

(n = microseconds; s = polarity)

Mim. Values
Max. Value:

0 - Reference Delay
213999.%7us - Refer-

ence Delay

CDOA  Dutput Current Charnnel A Cursor De-

lay. The PPM will output:

CDL Asnn.nnnEsnn
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{s = polarity; nn.nnn = delay in seconds;
Esnn = exponent)

CDOB  Output Current Channel B Cursor De-
lay. The PPM will outputs
CDHLBsnn.nanEsnn
(s = polarity; nn.nnn = delay in seconds;
Esnn = exponent)

SDL Asnnnnnn.nn

Start Delay for Channel A. Sets timing
position of left side of graphic display.
(Timing is relatlve to the Reference De-
Iﬂrll’

{n = microseconds; 5 = polarity)

0 - Reference Delay
213999.97us - Window
Delay - Reference De-
lay

Min. Value:
Max. Yalue:

SDLBsnninnn.nn

Start Delay for Channel B. Sets timing
position of left hand side of graphic dis-
play. (Timing is relative to the Refer-
ence Delay.)

{n = microseconds; s = polarity)

Min. Value: O - Reference Delay

Max. Value: 213999.97us - Window
Delay - Reference De-
lay
WOL Annnnnn.mn

Delay Window for Channel A. Sets the
amount of time from the left side to the
right side of the graphic display.

W DL Bnnmnnn.nn
Delay Window for Channel B. Sets the
amount of time from the left to the right
side of the graphic display.

{n = microseconds; s = exponent)
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12ns

213999.97us - Start
Delay - Reference De=
lay

Min. Values:
Max. Value:

#.3.6.6 COMMANDS TO OUTPUT GRAFPHIC
DATA TO A CONTROLLER

The PPM can be programmed to output data In
several ways as described in Section 4.2.3 on
page 4-3. When working with graphic displays it
may be useful to enter the entire pulse profile
into the controller. Once data has arcived at
the controller, various operations programmed
by the user can be conducted. For example, it
could be desired to program the controller to
calculate the peak to peak pulse flatness. The
advantage of this method of data acquisition is
that it is not necessary to go through the pro-
cedure of placing the cursor, taking a power
reading, and then repeating the procedure until
all points of interest are entered into the con-
traller.

The PPM's graphic display (dump} capability
allows the controller to use one command to
fetch 118 data points along the pulse profile, as
well as any pertinent timing settings relating to
the profile being examined.

DUMG Output All 113 Power Measurement
Points of the Displayed Pulse Profile.
If channel A is in use, the PPM will
outputs

BDOLARn.nnnEsnn,
S0L Ann.nnnEson,
W DL Ann. nnnEsnn,
PWRAnnn.nnEsnn,nnn.nnEsnn, (repeats
until all 118 data points have been

output)
(Esnn = exponent)

The PPM outputs the Reference Delay (RDLA)
in seconds F;Jn.nnn}. then the Start Delay
(SDLA), and then the Window Delay (WDLA)
This information Is followed by the 118 power
readings representing the pulse profile. Al
fields and data points are separated by come
mass  The "header" for the power ceadings is
PWRA. The power readings take the form of
"mnnnnEsnn®; where nnnenn Is always in Watts,
and Esnn is the exponent.
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When the PPM outputs using channel B, the
headers change to indicate B channel:

ROLB
SDLB

wWDLE
PWERB

4.3.6.7 COMMANDS USED FOR PLOTTING

As previously mentioned, there is very little
reason 1o plot or conduct graphic operations in
the Graph Mode. All of the operations conduct-
ed through the GPIB can be accomplished in the
Marker Mode. (This is not completely true in
the manual mode of operation.) Therefore, it is
assumed that the PPM is in the Marker Mode of

operation when executing any of the commands
listed in this section lor making hardcopy plots,

As described in Section 8.2.5.6 on page 4-7, the
PPM has two different plotiing modes avall-
able. The "Stand Alone Plot" mode should not
be used when the instrument is under the con-
trol of a remote controller.  Also, the "Stand
Alane Plot™ mode should not be initiated from
the front panel of the PPM when the instrument
is under GPIB control. (See CAUTION given in
Section #.2.3.6.2 on page 4-8.)

Before a plot Is made, it might be desired to en-
ter a part rumber or code number that can be
used for reference. These commands are de-
scribed in detail in Section #.2.5.3.1 on page 4=
&y and are included in summary In the following
description.

PLCMaaaaaaaaaaaa

Set Code Number for plot to ASCII string
represented by up to 12 characters (a).

PLPNbbbbbbbbbbbb

Set Part Number for plot to ASCI string
represented by up to 12 characters (b).

PLOT Plot Pulse Profile Currently Display-
ed. Marker information will not be
plotted while the PPM iz in the Graph
Mode of operation. Sees Section 4.2.5.3
on page §-6 for details on using the

PLOT command.
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There iz also a sample progam follow-
ing Section 4.2.5.3.1 on page -6 show-
ing how to format the required "listen”
and "talk® addressing procedures.
PLTT This is the same as the PLOT com-
mand; but at a slower speed for trans-
parency plots instead of paper plots,

PLTM  Autoplace Markers as Previously De-
fined (see Section %.3.6.3 on page 4-
19), and then Plot. This command en-
sures the most accurate placement of
markers prior to plotting because the
same data s used for the marker
placement as is used for the plot.
PTTM  Same as PLTM, but at a slower speed
for transparencies instead of paper
plots.

NOTE: If it desired to save a plot on disk ex-
actly as it would have been plotted by a digital
plotter, the entire HPGL plot string can be en-
tered into a variable im the GPIB controller us-
ing the lellowing program:

10 DIM AS{CCCCC) ! NEED VARIABLE SIZE
20 | HERE

30 OUTPUT 704:PLOT™

%) ENTER 704;AS | ENTER PLOT HPGL

50 1 COMMANDS.

&0 1 ADD PROGRAM LINES HERE TO

70 1} STORE AS

100 END

AS can be recalled later from the disk file for
platting.

NOTE: When plots are output from the PPM,
the pulse profile will always be in a linear for-
mat inchuding when the reference power is lab=
eled in dBm.

4.3.6.8 PROGRAMMING NOTES

The programming commands for the PPM can
be strung together as long as the maximum
length limitations specified in Section 0.2 are
not exceeded.
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This feature enables procedures to be formatted
in a logical manner, and reduces the overall
mumber of programming lines required. The fol-
lowing sample program shows how this can be
dane.

10 CLEAR 704 ! DEVICE CLEAR

20 OUTPUT 704;"ASDLZ200,AVASZS,ALTO"

i OUTPUT 704;"PLCNabcdefg;PLPNgwerty;

40 RS5SFL,PLTM"

50 SEND F;UNL

&0 SEND 7;LISTEM &

700 SEND 7;TALK &

80 SEND 7;DATA

90 WAIT 180

[00 SEMD F;UNT UNL

L10 END

MOTES:

Line 20:  Sets the maximum pulse width for
autoscaling to 200 microseconds;
sets the averaging for autoscaling to
25 averages; Instructs the PPM to
autoscale.

Limes 30

& Gis Sets the code numbers for the plot

to “abcdelg"; sets the part number
for the plot to "gwerty"; instructs
the PPM to fird the rise and fall
times of the displayed pulse; in-
structs the PPM to place the mark-
ers as defined and to plot the dis-
played pulse profile.

The remaining linés in the sample program are
used for bus handling.

Care should be exercised when grouping com-
mands. If conflicting commands are sent in the
same string, the last one to be received will be

implemented. For example:
OUTPUT ?06;"MRKA,CDLASPEPA"

This program line would result in the cursor de-
lay being set at Sus, but the PPM would enter
the channe]l A Peak Mode; not the Marker Mode
as indicated by the MRKA portion. In other
words, the PPM does not execute any of the

commands until {CRXLF) are received at the
end of the program line.
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&4 SERVICE REQUESTS (& SERIAL POLL)

The ahility of the PPM to request service over
the GPIR can be enabled or disabled by a GPIB
command. The PPM's power-on default status
enables the 5RO fupction of the instrument.
Usually a service request is generated to report
a significant condition to the controller, and the
status byte will not be cleared untll It is read;
REN is dis-asserted; or the instrument is re-
set. The exception to this is the cutput-ready
condition which will also be cleared when the
data is read. If SRQ) is disabled the status bytes
are not saved, but the current condition is
available to be read using the STAT command
{also s=e Sections %.2.5 and 4.3, Output Modes
and Command Descriptions on pages -3 and 4-
10}

All SROs are buffered in the PPM. If another
error condition is detected after the first value
has been read, then the SEQ will remain assert-
ed with the second value in the status byte. Lp
to 16 status conditlons can be buffered in this
way. Once a non-zero condition is read from
the PPM, the status byte should be read until it
becomes zero by taking appropriate action. For
example; i the error were Overrange power,
overrange S5ROs will continue until the error is
fixed.

When the controller reads the status byte
through the GPIB via a serial poll, the 7th bit
will always be high if the PPM was requesting
service. Thus, the actual value of the PFM
status will be the byte that is read minus the
7th bit. When the PPM's status is read by the
STAT command {when SRQ is disabled), the
byte that Is sent out always has the 7th bit as
zero [see ODutput Modes section on page §-3).

Any status condition that has the sixth bit high
will indicate abnormal device operation. In
decimal form, this is the case for any status
code of value greater than or equal to 32.

Sample Program:

19 1 THIS PROGRAM USES SERIAL FOLL
20 1 AND SRQ TO DETERMINE IF THE
3 1 PPMSUCCESSFULLY AUTOSCALED
40 1 ASINSTRUCTED.

11

60 AsO
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| ENABLE GPIB INTERRUPT
ON INTR 7 GOSUB 180
FHABLE INTR 7;2

| ENABLE PPM SROQ
QUTPUT 704;"SRQE"
! INSTRUCT PPM TO AUTOSCALE
OUTPUT 704" AUTO"

7
a0

20
100

L10
120
130
160
150
160
17
130
190
200
210
220

230
240

I 5RO WAIT LOOP

GOTO 160

I SRQ HANDLING ROUTINE:

! CONDUCT SERIAL POLL, AND
! PUT STATUS BYTE VALUE IN
1 YARIABLE 'A'

A=5POLLI70&)

| SUBTRACT o4 FROM STATUS

! BYTE TO GET STATUS CODE
230 [ NUMBER CORRECT. AUTOSCALING
260 | RETLIRNS A CODE OF 27.

270 |

280 A=A-ah

290 1F A=27 THEN GOTO 330

300 DISP "AUTOSCALING PROBLEMY
310 GOTO 340

320 RETURN

330 DISP "AUTOSCALING OK"

340 BEEP

330 END

.51 Error Conditions

When it is first activated, the PPM will check
to see jf there has been a change in its Internal
software. An 5RO will be sent over the bus if
any change is detected. The PPM will attempt
to capture the PROM data from the detector(s),
and will also check the detector's serial num-
ber(s) to see if there has been a detector
change. The instrument will also detect a
change In detectors that occurs at any time
during a test and measurement operation. When
detectors are changed, the Instrument will re-
quest service and calibration will be required.
Mo data can be taken over the GPIB untif recal-
ibration has been completed, or the detector
has been removed or changed for the detector
that was last calibrated.

If the instrument detects a power over range
condition, it will send an SRQ. [If data is being
collected to be output over the bus, the data
will still be available in memory and can be
read out. However, if the power level was out-
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side the PPM's normal range the data may not
be accurate. This data may still give some idea

of what power was being measured. 1f a serious
overrange condition occured, detector damage
may have resulted.

If an underrange condition occurs when the PPM
is pperating under bus control and it is not col-
lecting data to be sent over the bus in the Up-
date Data Trigger Reset, or Update Data Con-
tinuously Modes, then the instrument will not
signal the controller (with a service request)
that the under range condition has occured. In-
stead, the data display will display the standard
under range message of "——-", However, if
the instrument is collecting data to send over
the bus and the data is under range, then the
PPM will request service (if SRQ is enabled) to
report the conditlon if the user has asked for it
to be reported. If the instrument is in the Up-
date Data Trigger Reset Mode, the under range
condition will be reported (via a serial poll) be-
fore the output ready condition. The data that
will be output over the bus, if the data is still
requested, will be an Impossible value to indi-
cate to the contraller that an under range con-
dition has occured and that the data s not val-
id. If the log (dBm) mode were in use, the in-
strument would output a reading of -999.99
dBbm. In the linear mode, the reading will be
000.00E-99,

8.5 10188 EMULATION

(Emulation of the |014B instrument Is accessed

thro the front panel  See Section §.2.2,
Front Panel Menus, on page 4-2.)

§.5.1 Differences in 101EB and 2501 /8502
Operation
The differences in the 10188 emulation mode to

standard 8501/8502 PPM operation are as fol-
lows:
L.5.1.1 COMMANDS

The command set is limited to the three follow-
ing 1018B commands:

T Update data; behaves exactly as the UPDN
PPM command
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< NNN Sets cursor delay to a value between
O and 9.9% us
5 MMM Set: cursor delay to a value between

0 ared 99.9 us

One to three digits are required, no sign or
decimal point is allowed.

The instrument will only read the first 1D1EB
command it receives and ignore the balance of
any command string it receives. [f the string
does not start with a valld 10186 command, the
instrument will lgnore the entire string and take
no action.

#.%.1.2 OUTPUT DATA MODES

There are two output data modes in the 1018B
Emulation Mode. These are Update Data Trig-
ger Reset and Update Data Continuwously. The
default state upon entering the 1018B Emula-
tion Mode is Uipdate Trigger Reset. After that,
the output mede can be changed from the front
panel (see the Fromt Panel Menus section on
page %-2). The two modes work in exactly the
garme way as with the PPM except that the data
output format is different.

4.5.1.3 OUTPUT FORMAT

The data will always be output in a string con-
sisting of a polarity sign, four digits, a comma,
one last digit with a value of 0 - 3, a carriage
return, and then a line feed character followed
by a null character {all data lines low) sent with
EOl. The first four digits represent the mea-
sirement, and the [ast digit after the comma
indicates the range.

Range Data Farmat
] SMMMMN dBm
1 SMMMN microwatis
i SMM.MM milliwatts
3 SM.NMMNN milllwatts
NOTE: The sign will always be positive for

linear values.
Examples:
0187, 0(CRYLFYNLULL - EQI} = =-14.7dBm
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+1257 ACRHLFYNULL - EQD = +1.257mW

In the Update Continuously Mode, a continuous
string of these measurements will be sent, in-
cluding the terminating characteérs; until the
PPM is untalked.

8.5.1.% REMOTE

Ag In the regular PPM operation mode, the in-
strument must be in the REMOTE state to ac-
cept any commands over the GPIB or 1o output
any data. However, unlike the standard PPM
operation, the front panel is fully active while
In the REMOTE state and more Menu options
will become active in 10188 emulation (see the
Front Panel Menus section). This imposes two
requirements for the operator. One is the fact
that a curser delay will be accepted on either
the front panel or over the GPIB. The most re-
cent cursor delay will be used to determine the
measurement. The other difficulty is that a
measirement and not a menu prompt must be
displayed on the screen for the instrument to be
able to collect data. If the controller tries to
callect data while the PPM bhas a front panel
men digplayed, the PPM will take no action un-
til it returns to displaying data on the fromt
panel. Then it will collect and output the
data. Also; there is no return to local escape
sequence while in REMOTE since the front pan-
el is not locked out. There Is no local lockout
feature either,

§.5.1.5 SERIAL POLL
The serial poll feature operates similar 1o the
10188 serial poll function. The only time SR0Q
is asserted |s if an output is ready and the value
aof the status byte is zero.

4.5.1.6 FRONT PANEL MENLIS

The front panel menu will include three options
regarding GPIB control when tn the 10138 emu-

lation mode. These options represent capabli-
ities which can be set on the 10188 front panel,
but not on the PPM in general usage. This is
because each of these options are directly con-
trollable over the GPIB in normal PPM usage.
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Disable/Enable SRz

This allows the 5RO capability to be
enabled or disabled with the same ef-
fects as the SROE and SROD PPM
GPIB commands. Whatever option s
offered, enable or disable, will be the
opposite of the current state.

Update on Trigger Reset/Continuous:

This sets the Qutput Mode. The choice
offered will be the opposite of the cur-
rent mode, Upon entering the 10128

emulation mode, the Dutput Mode will
he set to Update on Trigger Reset.

End 3138 Emulation Mode:

This prompt will replace the menu
prompt that initiated the 10188 Emu-
latiocn Mode.

E.5.1.7  ANALOG OUTPUT

When using the PPM in the 1018B Emulation
Made, it should be kept in mind that the [D]EB
instrument has a 10mV/dB Analog Output while
the PPM has 100mY/dB. Tf the 10mV/dB output
of the 10188 Ts required, a 10:1 resistive "L" at-
tenuator can be placed on the PPM's output.

4.5.2  Notes on Operation in the 10138 Emu-
lation Mode
4.5.2.1 TWO DETECTORS

The Model 8502 has two detectors instesd of
anly one as does the |01EB. When in the 10188
Emulation Mode, either detector can be used
with the choice made through the front panel.
It is up to the operator to know which detector
Is active when the command is given over the
GPIB to change cursor delay or to take a mea-
surements If both detectors are active, the in-
strument will ignore any GPIB commands and
not be able to output any data.

#.5.2.2 REFERENCE DELAY, CORRECTION
OF CARRIER FREQUENCY, AND
OFFSET ¥5 10188 DIRECT MODE

A correction will always be made on the carrier
frequency. However, to simulate the 103138 di-
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rect mode if desired, the reference delay and
offset features of the PPM can be negated by
setting both to zero via the front panel.

§.5.2.3 OVER AND LUNDER RANGE
CONDITIONS

The maximum value that the 10138 can output
is 19.99mW. Any power reading over that will
just result in a reading of 12.99mW when in the
linear mode. In the log mode, the reading could
e displayed up te 092.93%dBm. The minimum
values are 0D0.0uUW In the linear mode or a
reading of -099.9%dBm indicating an under range

condition in the log mode.

§.5.3 é.lll;tﬂﬁ Features not Emulated by the

Following is a list of the differences in GPIB
operation when the Model 0138 Peak Power
Meter is replaced on the bus with a Mode| 8501
or Model 8502 Peak Power Meter (PPM):

I. The PPM has no ability to be directly trig-
gered with a GET command. [t can only
reset its trigeer to capture the next pulse

that will trigger the instrument.
2. The PPM has no talk only mode.

3. Whereas the 10138 allowed completely in-
dependent talk and listen addresses, the

PPM must have the same talk and listen
gddresses. The addresses are set as one via
the front panel.

4. The I018B [ocks out the front panel delay
setting capability while in the REMOTE
state. The front panel delay setting ability
remains active on the PPM when in the RE-

MOTE state of the 1018B Emulation Mode.

The IDIEB will take commands and output
data even if it i3 not in the REMOTE
state. This requires the instrument to be in
REM.
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&.6 STATUS CODE DECIMAL VALLUES

The decimal values of the various status codes
minug the 7th bit are as fallows:

§.6.1

]
1
1a

23

27

31

33

L

35

£

33

MOTE: To determine the value with the
7th bit high, add &% to the values listed be-
low.

Status Code Values with Conditions
Operation normal, no condition 1o report.

Output ready to be sent over GPIB.

delf test passed.

Calibration passed.

Autozero passed.

Autoscaling completed and passed.

All markers specified to be placed were
successfully placed. [f RISE, PLWD, FALL,
R5FL, R5WD, or WDFL, all measurements
successfully made.

Command string syntax error, command(s)
not processed.

Command string has invalid argument,
command(s) not procesged.

Command string(s) incomplete when unlis-
tened, stringls) sent so far are lost, com-
mand{zs) not processed.

PPM command buffer overflow. Limit of
128 character string exceeded. String lost,
no commands processed.

Cannot execute MEKDF, markers to be
placed are undefined. No command(s) pro-
cessed,

Command not executed, PPM not in RE-
MOTE state.

Command not implemented, no commands
processed.

GET sent when not in REMOTE.
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41

3

b

45

I

4§

o

30

21

a2

33

54
i3
57

59

GET or UPDN command sent when not in
the Update Data Trigger Reset Output
Mode., If UPDN command, no command(s)

processed.

Mot in graph or marker mode, must be in
graph mode for AUTO (Autoscale Graph,
of PLOT commands to lunction. No com-
marndls) processed.

Autoscaling, PLOT, DUMG, or a marker
placement command has been specified in
the command string and a mode change re-

guested later at some point in the same
command string. Mo commandis) process-
ed.

STAT command sent while SEQ enabled,
STAT command not active,

SRO buffer overflow, SEQ enabled and not
being read quickly encugh by the control-
fer.

Cannot  enter Fast Measurement Mode.
Either in linear, graph, or marker mode.
Ne eommand(s) processed.

Cannot execute RECL or WATT commands,
or any graph or marker commands in the
Fast Measurement Mode. No command(s)
processed,

Error In reading PROM data from detector
A

Error in reading PROM data from detector
B.

Calibration ahorted for lack of a detector.

Calibration passed, but with PROM read
error.

Calibration failed with PROM read error.
Calibration failed.

Autozero aborted for lack of detector.
Autozero fail.

Autoscaling aborted for lack of detector.



&l

63

170

184

185

136

137

L89

1590

191

b7

b.7.1

3HI
AHI

Té

TED
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Autoscaling Interrupted by GPIB bus com-
mand, no trigger received.

Unable to Autoscale.

Unable to place markers specified or re=
quired to make a pulse parameter measure-

ment.
Self test failed.

{(See Section 7.6.3 on page 7-12 of the
Maintenance 3ection of this manual for
description and possible causes pertaining
to Error Mumbers 01 through 11, These
will be decimal values 170 through 180,
respectively.)

Mew software detected, Must recalibrate

bath detectors.

Serlal numbers don't match. Must recali-
brate A and B detectors.

Serial number doesn't match. Must recall-

brate detector A

Serial number doesn't match. Must recali-
brate detector B.

Instrument operation failure. PPM will

probably need to be reset.

Under range. Measurement not accu-

rate.
Over range. Damage to instrument may
have occurred.
SUMMARY OF BUS FUNCTIONS
Mormal PPM Operation (Under GPIB
Control)

Complete source handshake capability.
Complete acceptor handshake capability.
Basic talker and serlal poll capability, un-
addressed as & talker if listen addressed,
no talk only mode,

Mo talk address extension capability.

§-31
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L&  Basic listener capability, unaddressed as a
listener if talk addressed, no listen only
mode.

LED No listen address extension capability.

5R1 Complete service request capability {when
SRQ enabled).

RL]1 Complete remote local interface capabil-
ity with local lockout capabllity.

PPO No parallel poll capability.

DC1 Complete device clear ility (re-
sponds to device clear (DCL) and selective
device clear (SDC)L

DTl Complete device trigger capability (re-
sponds to group execute trigger, GET (see
Section 4.2.5.1, Update Trigger Reset; on
page %-4)),

CO  Nao controiler capability.

6.7.2  PPM Stand Alone Plot Operation

When the PPM is in the Stand Alone Plot made,
two functions will exhibit different capabili-
ties. The Talker and Controller functions are
redefined as follows:

T3 Same as Té capability described In Section
4.7.1 except it has talk only capability
used while plotting.

CL, C3, & C28
System controller capability with the ahil-
ity to send REN and interface messages,
but with no capabillty to send [FC, re-
spond to 5SRO, conduct parallel poll, or
pass control.
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§.8 COMMAND SUMMARY:
{Alphabetical Listing)

The command summary listings given In this
section will be in the following format:

ASDLnnmnnn. nn

Descrlption/PPM output strings where ap-
plicable.

{n = microseconds; 200,000 maximum)

NOTE: The position of the decimal point
can vary In Delay commands.

When arguments are not required, the argument
column is blank. If the command is not intend-
ed to make the PPM oputput a data string, the
output string will say "none", Arguments are
represented by lower case characters, while
commands and output string "headers” are capi-
talized.

Commands that are undeclined indicate that the
command cannot be used while in the Data Fast
(DA TF) Mode.

ACBC  Select Ratio Mode = Channel A (CW)
ta Channel B (CW) [ none

ACBP Select Ratio Mode - Channel A (CW)
to Channel B (Peak) / none

APBC  Select Ratio Mode - Channel A (Peak)
to Channel B (CW) [ none

APBRP Select Ratio Mode - Channel A {Peak)

to Channel B {Peak) [ none
ASDLnannnnn.nn

Select Initial Delay Used for
Autoscaling Pulse Profile [/ none

{n = microseconds; 200,000 maximum)
AUTD  Autoscale Current Pulse Profile [/ none
AVASnnD

Select Averaging Yalue Used for Auto-
scaling Pulse Profile / none
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(=1 ta999)
AVCWnnn

Select Mumber of Averages for CW
Power Measurement [ none

(n=1to 999)

Select Number of Averages for Peak
Power Measurement [ none

ln= I to 999)

AVPK

Calibrate Channel A Detector. Takes
time to complete - SRQ can be used to
monitor successful {or unsuccessful)
completion | none

CALA

CALR  Calibrate Channel B Detector. Tales

time to complete - SRQ can be used 1o
monitor successful (or unsuccessful)
completion [ none

CDL Annnnnn.nn
Sat Channel A Cursor Delay / none

{n = microseconds; 200,000 maximum)
Cursor Delay is In respect to the Re-
ference Delay - position of decimal
point may vary. If Reference Delay =
0, then the Cursor Delay 15 with re-

spect to the trigger.

CDOLBrnnnnn.nn
Set Channel B Cursor Delay [/ none

(See CDLA)

Read Out Current Channel A Cursor
Delay / PPM will output:

CDOA

COLAsnr.annEsnn

(s = polarity; n = Cursor Delay in se-
conds {decimal point may shift); Esnn
is the exponent value in engineering
mtﬂ.tlﬂ’nl
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CDOB  Read Out Current Channel B Cursor
Delay / PPM will outputs
CDLBsnn.nnnEsnn
(See CDOA)

CWAB Select Dual Channel Mode: CW Both
Channels [ none

CWPA Select Channel A Only: CW Power |
none

CWPB Select Channel B only: CW Power [
none

DATF  Select Data Fast Operation (Mo LCD

Display) / none

NOTE: Graph, Marker, or Linear Power Modes
cannot be used while operating in DATF. Con-
versely, DATF cannot be used while in the
Graph, Marker, or Linear Power Modes. Do not
use commands related to these modes when the

DATF function is in use.

DATN  Select Data Normal Operation (Exit
Data Fast) [ none

DBEMW Select dBm Power Format [ none
DCFAc.co
Select Channel A Cal Factor [ none

{c.ce = Cal Factor; <9.99d8 min, +9.99
dB max)

DHCFBc.cn

Select Channel B Cal Factor [/ none

(5ee DCFA)

DTMP Read Out Temperature Difference of
Detectors Simce Last Calibration J
PPM will output:
DTPAsxx.x, DTPBsyy.y

DUMG  Graphic Display - Read Out Reference

Delay, Start Delay, Window Delay, and
L18 Displayed Data Points of Current
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Pulse Profile / When PPM is displaying
channel A, it will output:

RDLAnn.nnnEsnn, SDLARn.nnnEsnn, WD
LAnn.nannEsnn, PWR App.ppEspp, pp.ppE

(Ref. DIy, Strt. Dly, Wind Dly, Power -
|18 points separated by commas. De-
lays {n) are in seconds; Powers are al-
ways in Watts)

FALL Measure and OQutput Fall Time of Dis-
plaved Pulse Profile (90% to 10% on
the falling edge of the pulse profile.
This command erases previously set
markers [ The PPM will output the fol-
IﬂTiRE string when operating in chan-
nel A:

FALAnmnnnEsnn

For channel B
FALBan.nnnEsnn

(n = seconds; Esnn = exponent; s = po-
larity)

FPE Yy v. v ¥ 85,55, s mm

Select External Frequency Input
Mode, Sweeper Connected to Rear

Panel Input Determines Detector Fre-
quency Response Correction [ none

(v = volts/GHz; 0.1 to 10.00; s = Start
Voltage; & to 1900 m = Start Fre=-
quency; 0 to 110.00GHz)

FPVOvv.vv, 5555, mm.mm

select "FPVO" mode. l.e. Selects the
External Frequency input mode and
causes output of current operating RF
frequency with each power measure-
ment talken while using UPDN or
UPDC [ nome

(5ee FPRY)
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FQD5  Enable (Unhide} Frequency Infarmation
Display on PPM Front Panel [ none
FQHD  Disable (Hide) Frequency Information
Display on PPM Front Panel / none
FREQIf.f{
Select Frequency for Detector Fre-
quency Correction / none
(f = frequency; 0.01 to 110.00GHz)
GRFA  Select Graph Mode - Channel A [ none
GRFB  Select Graph Mode - Channel B { none
MAXPann.nn
Set Power for Overrange Condition !
none
{5 = polarity; n = power in dBmg +21.00
max, -10.00 min)
MINPsnn.nn

Set Power for Underrange Condition /

T ree

(s =
max, -30.00 min)

MECAR

Clear Marker Number Selected on

Channel A [/ none
{n = marker number to clear; | to &)

MECBn

Clear
Channel B / none

{n = marker number to clear; 1 to &)

MEDAndddddd. dd

Select Channel A Marker Delay nume=

ber n, and set it's delay to d / none

{n = marker number to clear; | to 4; d
= marker delay in microseconds;
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polarity; n = power in dBm; -13.00

Marker MNumber Selected on

200,000 max)

MEDBn,dddddd.dd

Select Channel B Marker Delay num-
ber n, and set it's delay to d / none

(See MKDA)

MEDFa,b

Place Markers ( a and b) which were
previously selected, and Qutput Their
Delay Difference {a - b). Marker dif-
ferences can also be desslected - See
MEDF=1 /! When the PPM is in channel

Ay it will outputs
MDF A a-bynn.nnnEsnn

fa = first marker; b = second marker;
result will be the marker “a" delay
minus the marker "&" delay)

MEDF-1

Deselect all Marker Difference Pairs /

e

MEKPA Autoplace All Four Markers as pre-
viously selected and Output Their De<

lays / If the PPM is in channel A it will
outpat:

MRE AL n.nnnEsnn;Z, nn.nonEsnng3,nn.
nnnEsnn4,nn.nnnEsnn

If the PPM is in channel B, it will out-
put the same as above only with MRKB
header.

{1, 2, 3, and & = marker numbers; n =
delay in seconds; Esnn = exponent)

MEPFa,xx.x

Place Given Marker on Falling Slope of
Pulse Profile at the Selected % Power
Reference, and Output Its Delay [
When the PPM Is in channel A, it will
output:

MREK Aa,nn.nnnEsnn
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When the PPM is in channel B, it will
output:

MEE Ba,nn.annEsnn

fa = marker number; 1 to &; x = per-
cent of reference power to place
marker; &.0% min, 99.0% max; n = de-
lay in seconds; Esnn = exponent)

MEPH a,%%.%

Place Given Marker on Rising Slope of
Pulse Profile at the Sslected % Power

Reference, and Output Its Delay [
When in channel A, the PPM will cut-

put:
MR K Aa,nn.nnnEsnn

When in channel B, the PPM will out-
put:

MREBa,nn.nnnEsnn
(See MKPF)

MEEA Select Channel A Marker Mode [ none

MRKEBR  Select Channel B Marker Mode [/ none

QOFF Asnn.nn
Set Channel A Offset | none

(s = polarity; n = dB offset; -%0.00 min,
+90.00 max)

OFFBsrin.nn
Set Channe! B Offset / none
(See OFFA)

PEAR  Select Dual Channel Mode: Peak Pow-
er Both Channels [ none

PKPA  Select Channel A Only: Peak Power
Made [ none

PKPR Select Channel B Only: Peak Power
Mode [ none
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PLPMx

PLTT

PLWD
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Set Code Number to be Plotted / none

(x = ASCI string of 12 characters or
less)

Plot Pulse Profile Currently Displayed
GPIB interface must be managed cor-
rectly. PPM will output pulse profiles
with relevent marker informatlon (or
without if desired) using HPGL graph-
ics codes to a compatible digital plot-
ter. See Section #.2.5.3 on page 4-6
for plotting instructions.

Set Part Mumber to be Plotted [/ nono

{x = ASCI string of 12 characters or
less)

Autoplace the Markers as previously
defined, and immediately begin plot-
ting [/ See PLOT, (This command en-
sures that the placement of markers is
based on the same power measurement
data as [3 sent to the plotter for in-
creased accuracy of marker place-
ment(s) on the hardcopy plot.)

Plot Pulse Profile Currently Displayed
at Slower Speed for Transparencies [
Same as PLOT, but slower pen speed.

Measure and Qutput Pulse Width of
Pulse Profile Currently Displayed (50%
point on rising edge of pulse to 50%
point on the falling edge of the
pulse). This command erases previous-
ly set markers /| The PPM will output
the following string when operating in
channel A:

WID Ann.nrnEsnn
For channel B

WIDBnn.nnnEsnn
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PRFAspn.nn

PRFB

PTTM

Set Channel A Reference Power for
Graphic Display [ none

(5 = polarity; n = dBm valee; +20.00
AN -Eﬂqﬂﬂ' mln]

S&t Channel B Reference Power for
Graphic Display

{s = polarity; n = dBm value; +20.00
max, -20.00 min)

Plot With Autoplaced Markers at Slow-
er Speed for Transparencies [ Same as
PLTT, but with slower pen speed.

RDL Annnnmmn. nn

Set Channel A Reference Delay [ none

R DL Brannnn.nn

RECLnN

Set Channel B Reference Delay / none

{n = microseconds; 200,000 max)

Recall Non-Volatile Set Memory Mum-
ber n / none

{n = memory location; O to 10; O is the
last setup before device clear or power
off, The remainder are user memories
in which setups can be stored from the
front panel, or see STOR command)

Measure and Output Risetime of Pulse
Profile Currently Displayed (10% to
0% on the rising edge of the pro-
file). This command erases previously
set markers [ The PPM will output the
following string when operating in
channel At

RISAnm.nnnEsnn

For channel B

RISBnn.nonEsan
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REOA

BEPDB

{n = seconds; Esnn = exponent; s = po-
larity}

Read Out Current Channel A Refer-
ence Power [/ The PPM will output
channel A reference power in the faol-
lowing format:

i operating in the Linear Power Mode:
RFALxx.xxEsnn

(x = power In Watts; Esnn = exponent)

If operating in the dBm power format:
RF ADsnnn.nn

(s = palarity; n = reference power in
dBm)

Read Out Current Channel B Refer-
ence Power. (Readout is the same as
RPOA, substituting "B" for "A'".)

Measure and Output Rise and Fall
Times of Pulse Profile Currently Dis-
played. See FALL and RISE for defini-
tions used for fall and risetimes /[
When operating in channel A, the PPM
will output:

RIS Ann. nnnEsnn, FALAnn.annEsnn

When operating in channe] Be

RI5Bnn.nnnEsnn, F ALBan.nmnEsnn
{n = delay in seconds; Esnn = exponent)

Measure and Output Risetime and
Pulse Width of Pulse Profile Curremntly
Displayed. See RISE for definition of
risetime. Pulse width I3 the time be-
tween the 530% power point on the
pulse's rising edge, and the 30% point
on it's falling edge [ Channel A read-
aut is:

RISAnn.AnnEsnn, WIDAnn.nnnEsnn

Channel B readout ist

RI5Ban.nnnEson, WIDBnn.nnnEsnn
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SOLAnnnnnn.nn
Set Channel A Start Delay [/ none

{n = microseconds; position of decimal
may wary. Max = 200,000us - Window
Delay - Reference Delay; Min = 0 -
Reference Delay. Start Delay is with
respect to the Reference Delay. If
Reference Delay is 0, then Start Delay
is colncident with the trigger.)

SDLBnnnnnn.nn

Set Channel B Start Delay [/ none
(Se= SDLAY
Initiate Self Test. Can be used with

SRO for a health check. 5See Sectlon
4.5 on page %=-26 {or description.

SELT

SROD  S5RQ Disable. See Section &.54.

SRQE 5RQ Enable. See Section #.5.

STAT Output Status Byte. This command is

cnly effective when 53R is disabled.
If sent while SRQ |s enabled, an 5RQ)
will be generated. The FPM will out-

put:
S5TATnnn

{n = decimal mumber representing cur-
rent Status Byie, 5See Section §.2.53.5
an page §-7 and Section &.% on page b-
26.

STORn Store Current PPM Settings in Non-

Volatile Set-Lip Memory Number n /
nane

{n = number between | and 10)
TRGAsnn.nn

Select Channel A Internal Trigger and
Set Level in dBm [ none

{s = polarity; n = trigger level - +16
dBm max, -10dBm min
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TRGAsnn.nn

Select Channel B Internal Trigger and
Set Level in dBm [ none

(See TRGA)

TRGE  Select External Trigger Mode [/ none

LUNDD Disable PPM 5RQ for Underrange Con-
ditions. See Section 0.4 for more in-
formation / none

UNDE Enable PPM SRQ for Underrange Con-
ditions. An 3EQ will be generated if
the power level measurement data Is

below the level set by MINP [ none

UPDC  Select Update Data Continuously Out-
put Mode. The PPM will sutput a con-
tinuous “stream" of power measure-
ment data points separated by com-
mas. Every time the PPM receives a
trigger, a new data point is added to
the stream. The formats described be-

low can accur.
MOTE 1:

When using the FREQ, DCFA (A Cal Factor),
DCFB (B Cal Factor), or FPRY (Rear Panel Fre-
quency Input) methods for detector frequency
response correction, the PPM's Linear Mode
data output string for channel A will be:

PWR Ann.nnEsnn, PWR Ann.nnEsnn, PWR Ann.nnEs
nn

(n = linear power in Watts; Esnn = éxponent)

This example shows a data string for 3 trig-
gers. Subsequent triggers will produce more
data points separated by commas in the form of
"PYWRAnn.nnEsnn™. For channel B, the header

before the data points would be "PRWBE" instead
of "PWRA".

The PPM's dBm Mode output for channel A
would be:

DBMAsnnn.nn, DBMA sninn. nn, DBMAsnnn.nn

{s = polarity; n = dBm)



Model 5501 /8502

Thiz example shows a data stream for 3 trig-
gers. Subsequent triggers will produce more
data points separated by commas in the form of
"DEMAsHn.nn". For channel B, the header be-
fore the data points would be "DEMB" instead
of "BOMA",

MOTE 2z

When using the FPVO (Rear Panel Frequency In-
put and Output) method for detector frequency
response correction, the PPM's Linear Mode
data output string for channel A will Be in the
form:

PWR Amm.mmEses, FROAfH{.HE+09,PWREAR.N
nEsee, FROAggg.2gE+09

{m = first power data point; f = first frequency

data point; n = second power data point; g = se-

cond frequency data point; Esee = exponent for

Euﬁr in Watts; E+09 indicates frequency Is In
z

This example shows a data stream for I trig-
pers. Subsequent triggers will produce more
data points separated by commas in the form of
"PWR Ann.AnEesnn FROATILIIE+09". If the PPM
is in channel By the headers before the data
points would be "PWRE" and "FROQB™. See
NOTE 1, preceding, for description of dBm
header and data formats.

UPDN Update Data Now. i.e Take a power
reading when the next trigger occurs.
This command i5 only operational if
the PPM is in the Update Trigger Re-
set Mode. See UPDT. / The PPM will
output a single data point each time
"JPDN" is received. The output for-
mats are the same as those described
under UPDC except that each data
point Is not followed by & comma. In-
stead, each point is followed by a car-
riage return followed by a line feed
sent with EOL If FPVO is being used,
the frequency at which a power mea-
surement was taken s output also.

See UIPDC and FPVO.

LUPOT Select Update Date Trigger Reset
Cutput Mode.  Prepares the PPM to
take power readings using UPDN or

GET [ none
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WATT Select Linear Power Format [ none

Measure and Output Pulse Width and
Falltimes of Pulse Profile Currently
Displaved. 5See FALL for definition of
falltime. Pulse width is the time be-
tween the 30% point on the pulse's ris-
ing edge and the 30% point on it's fall-
ing edge / When operating in channel
A, the PPM will output:

WDFL

WIDAnn.annEsnn,FALAnn.nnnEsnn

For channel B; the output is:

WinDBnn.nnnEsnn.F AL Brn.nnnEsnn

(n = delay in s=conds; Esnn = exponent)
W DL Annnnnn.nn

%ot Channel A Delay Window / none

(n = microseconds; position of decimal
paint may vary. 0.012us ming 200,000
= Start Delay = Reference Delay max)

W DL Bnnnnnn.nn

Set Channel B Delay Window [/ none
(See WDLA)

Autozers Channel A Detector. Takes
time to complete - SEQ can be used 1o
manitor successful (or unsuccessiul)

completion [ none

ZERA

Autozero Channel B Detector. Takes
time to complete - SEQ can be used to
monitor successful (or unsuccessful)

completion [ none

ZERB

*IDN?  Identification Query - Qutput Model;

Software Version. The PPM will out-
Flll..l‘l::

WMILESOL. 0, NERnn.NN

(WM = Wavetek Microwave, Inc.; 8501
= moade]l number; 0 = NfA; VER = soft-
ware version; n = number of the soft-
ware version. I using a Model 8502,
"2501" would be replaced by "8502")
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8.8.1 10188 Emulation Commands (s = polarity; linear always +; n = pow-
er value}
< NNN  Set Delay 0 to 9.99 microseconds
{10188 Emulation} [ none NOTE: When operating in the Linear Mode, the
range is determined from the linear range that
{nnn = delay in tenths of nanoseconds.) has been set from the front panel.

MNOTE: A decimal point cannot be sent
in the argument string.

FMMNN Bet Delay 0'to 99.9 microseconds
(10138 Emulation} f none

{nnn = delay in tenths of microse-
conds.)

MOTE: A decimal point cannot be sent
in the argument string.

T Update Data (101388 Emulation).
Causes a trigger reset when in the "up-
date" or “trigger" modes. The PPM
will cutput power measurement data
the next time a trigger oocurs.

.E.1.] DATA FORMATS
Data will be in the following formats:
dBm Mode:
snnnn, ICREXLENNULL EOI)
(Interpret snnnn,0 as nnn.n dBm)
Range l: (microwatts)
snnnn, HCRNLFXNULL EOQD
{Interpret snnnn,l as non.n o'W)
Range 2: {(milliwatts)
snnnn, Z{CRILFENNLULL EOT)
{Interpret snnnn, 2 as nn.an m%)
Range 3: (milliwatts)
snnnn, HCRYLFYNULL EOT)

{Interpret snnnn,d as n.nnn mW)

8-39
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3.  ELECTRICAL DESCRIFTIONS OF PC
BOARD CIRCUITRY

J.1  INTRODUCTION

This section of the manual contains a functional
description of the electrical circuits contalped
on the more complex PC boards and front panel
ausembly of the Model E501/3507 Peak Power
Meters (PPM). Table 5-A lists all of the various
circult assemblies by reference designation, and

There is one electrical characteristic that is
common to all of the PC beards in the PEM.
This is the method used to provide the proper
grounding configuration throughout the nstru-
ment. Each PC board contains both Input and
output isolator stages. This is to transier the
ground reference from the Reference or Ratio
Commen Ground used when signals are passing
between the PC boards, to an on-board Common
Ground.  When any signals leave the boards,
they pass through another isolator stage which

transfers them back to the between-the-boards
reference ground.

includes the Schematic Diagram (SD) and as-
sembly number for each board.

Table 5-A. Maode] B5001/8502 Cireurt Assemblies

Ref., Desig. MNomenclature Ass'y. No. 50 Mo.
Al Interconnect PC Board 16932 16933
A2 Power Supply PC Board 16995 16994
Al GPIB/Cal Control PC Board 16968 16969
Al C.P.L. PC Board 16878 LBETD
A5 Digital Delay PC Board 16685 16656
AB/AT Analog PC Board 16669 16670
AR Front Panel Interface PC Board 16911 16912
AT Front Panel PC Board 16903 le9bi
ALD LCD Display PC Board 1 &866 le9ag
All Delay Line 16869 19
AlZ Calibrator 19448 17097
Al3 Delay Line 16859 16944

31
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MODEL BS02;

OHVE CHANNEL EHOWN:
SECONI IS IDENTICAL

DETECTOR ASSY
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Figure 3-1. Model 8301/8502 PPM System Block Diagram
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sitive to the voltage drop across R23 which is
controlled in parallel through Q6. UZA ls the
current limiter for the +3V,; and U3A is the cur-
rent limiter for the -5¥. U4 compares the un-
regulated +3¥ with the reference from U3, If

irs w'gut is too low, the AC Fail signal will tell
the CPLI that the power Is about to fall. R&],

CR19%, and C21 will keep the voltage supply at
U4 up long enough for the +5V to drop to a logic
zero threshold after the instrument goes to a
power-0OFF state.

53.1 Test Point Indications

TPI Reads the current in the +15V drive cir=

cultry

TEZ Reads the current in the =13V drive
circuitry

TP3 +15V

TPY 153V Comman Sense
TP -15¥
TPs 15¥ Common

TE? Reads the current in the +3V drive cir-
cuitry

TPR Reads the current in the -5V drive cir-
cuktry

TP +3V Sense
TPIO -5Y Sense

TPIl 5V Common Sense

(discussion continued on page 5-8)
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Figure 5-2. GPIB/CAL Control PC Board Block Diagram (Bd. #A3)
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(CALIB SET) which is in parallel with R75. A
second signal then comes from the thermistor
bridge circuit of ULS and Q3. The bridge cir-
cult uses the thermistor in the Calibrator as one
leg of a bridge. The bridge is self-balancing,
which means that it will always seek a voltage
level that will keep it in balance. When the sys-
temn is first turned on, the thermistor will have
a high resistance because it is cold. This unbal-
anced condition will cause a maximum voltage
level to be present at TP9. The voltage level
will stay high until the thermistor warms up to
a point where the bridge is balanced. Then the
veltage level at TP? will drop and, due to nega-
tive feedback, will seek a level which is just
sufficient to malntain a balance in the bridge.
The bridge voltage is fed back into the summing
junction through R18.

The system has two modes of operation control-
led by UL7A&B which are; in turn, controlled by
either a high or low output from the BY connec-
tion of U2, In one mode, the circuit is used to
measure the voltage of the bridge (initlated by
a low output frem B7); In the other mode of ap-
eration, the circuitry Is used to control the
bridge voltage (initiated by a high output fram
B7). When it is required to measure the bridge
voltape, the Calibrator must be turned off =o
the wvoltage that selects the measuring mode
also turns off the oscillator. The reason for this
Is that the ambient voltage of the bridge must
be measured with no RF applied.

LH7B has two parts, one of which serves to in-
vert the logic signal through pin 1& which is the
inverse of what comes in through pin 16. The
other half of UL7B switches the signal into the
oscillator control circult which causes the oscil-
lator to turn off. This is done when the switch
15 closed by causing the signal to unbalance the
oscillator control circuit in such a way that no
current can flow to the escillater. Under that
condition, 9 is disconnected from the clrcult
during the measuring period and the diode pair,
CRI and CRZ, act to clamp the circuit to pre-
vent Ull's output from going more than 4]V
from ground independent of the applied signal.
U135 is a comparator that detects whether the
output of LILG, pin 6, is either positive ar nega-
tive. The output of UL3 then goes to the C port
of U? as an input. This tells the CPU whether
Li14's output is either high or low as determined
by the comparator. In the measurement mode,
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there s also a CPU driven successive approxi-
mation routine which puts a serles of words out
to the DAC, LI10. Then, using standard succes
sive approximation, the voltage level at TP9 is
determined and placed in memory. On the basis
of the voltage placed in memory and knawing
the desired power out, the CPL can then calcul-
ate the voltage that must be written to ULD to
control the oscillator for the desired output
power. To briefly recap, the process is to mea-
sure the bridge voltage with no RF applied, de-
termine the desired output power, and then
write valtage corresponding to that power to
the ULO DAL,

When |t is required that the oscillater be eon-
trolled; the B? output of U3 will supply a high
voltage signal to close the switch at C9 and
open the switch on CEl and CRZ. C9 then
serves to stabillze the complete control loop
while the thermistor bridge system controls the
oscillator. The control systemn operates in the
following way. The oscillator provides RF pow-
er to the thermistor and, the more RF applied,
the less dc power is required In the self-balanc-
ing bridge. Consequently, as the RF power in-
creases the voltage at TP? will decrease. This
valtage feeds into the summing Junction at
Ul%. Since diodes CRI and CR2Z are swltched
out of the loop, the feedback circuit then goes
from pin & of LII4 through R31 to the input of
UlE0. Pin 1l of UL7B is open now, so there is
o current fed to U18D from that point, and the
voltage applied through RS51 directly controls
the current through Q6.

R47, R4S, R49, R5I, R52, UISD, and Q6 are
used to form a voltage to current converter.
The voltage over RA42 will equal the input volt-
age present at B3l, but will be shifted to be
relative to -15V. (Can be read at TP7.) Refer-
ring to Figure 3-3 an the next page, the current
through R%9 will be Vin/R43. Assuming that Q¢
has a current gain much greater than 1, the cur-
rent driving the oscillator can be approximated
to Vin/R&9. As the voltage increases, the oscil-
lator output power and the RF power dissipated
in the thermistor will increase resulting in a de-
crease of the bridge voltage at TPY,

Mode| 8501/8502

133K

YV ooat
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Min
I oul = dpg Jl.ﬁ‘i"

Figure 3-3. Voltage to Current Converter

Mathematically, the conversion function as
shown in Figure 53-3 can be described as:

V4 = (Vin - 135)/2
¥- = Vout/2
Yout =Yin= |3
i=(Vout + 15R]
i= Vin/Ry

The decrease of voltage will reflect as a
decreage in the level of current and; finally,
equilibrium will be obtalned whereln there is
just enough power being supplied to the oscilla-
tor to bring the summing junction to a balance
at Ules. The oscillator will then regulate at
that level. The net result is that whatever is
written into the Ul0 DAC will force the voltage
at the thermistor bridge to the desired level to
produce the required power level from the os-
cillator.

ULEA is the butfer for the incoming +10V refer-
ence voltage. Q10 and Q11 are controlled by
the Bé connection of U9 to provide a signal
which can supply current to turn on a relay ex-

ternal to the PPM during calibration for special
applications.

5-10

LN |
TPl
TP2
TP

TR%

TP3

TP6

TP?

TP8
TP

Test Point Indications

+3Y

3¥ Common

-15V

13V Common

Cutput of the control amplifier for the

Calibratar control. Its voltage (ranging
from a few hundred m¥ to 10V) will be

related to the power required by the
Callbratar.

+15V

Measure from TPT to TP3 to give an in-
dication of the current through the os-
cillator. Will be between 1 and 30mA.
+10V

Cutput of the thermistor bridge. Typi-
cally will have a voltage of about 7V

under ambient conditions.
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55  CPUPC BOARD (#A#4)
(See Figure 5-& on page 5-11 and 5D

16879 on page 8-17)

The CPL (Central Processing Unit) PC board is
used to control all of the various functions of
the imstrument. The circuitry of the CPU I3
logically divided between those circuits shown

on Sheet 1 of 5D 16879 and those shown an
Sheet 2 of 5D [6E879.

Sheet | of 5D 16272 shows the following CPU
funcrions:

A. The Microprocessor (MPU).

B. Address deceding and handshake signal
generating Sircuits.

Unbuffered mermory.

Reset timer.

- A

Interrupt Priority Decoder,
F. Data Buffers.

Sheat 2 of 3D 16879 shows the following CPL
functicnss

G. External Memory.
H. Real Time Clock.
. Backup Battery circuit.

Starting with Sheet 1 of 5D 16279 and going In
the same sequence as shown above, the func=
tiomal operation of sach CPU sub=circuit is de-
scribed as follows:

A. THE MICROPROCES3OR.

The Microprocessor is a Motorola 68000 MPLL
It has a L& bit databus, 32 bit internal reglsters,
and runs on a 6MHz clock frequency. If it is de-
sired to see the timing of the MPL in Its various
modes of operation, it is recommended that the
user refer to the manufacturer’s manual.

B. ADDRESS DECODING AND HANDSHAKE
GENERATING CIRCUITS

This circuitry performs the address decoding for
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the memories and other devices included on the
CPL board and elsewhere in the instrument. It
generates the device select signals for the var-
ious components, creates the proper timing for
each device, and performs the necessary hand-
shaking for the transfer of data between the
CPU and the different devices.

UIEA&B, L1208, and UL9C decode address lines
20 through 23 to select the multiplexer U34.
The address strobe not=-A% is active when the
address lines hold a valld address.

(Mote: The term "not-" pra-ceding an address or
signal line designation in this discussion indi-
cates that the line is an active low. This is
shown on the 50 by a bar drawn over the line

designation.)

Address lines 16; 17, 18, and [? are used to se-
lect ome of the 16 outputs of the multiplexer
which will be used as the device select line
{rot-CS0 through not-CS15)  Not-CS0 through
not-C57 are used to address the memories; not-
C58 through not-C513 address different I/O de-
vices;, and not-C518 and not-C515 address de-
vices that require a handshake according to the
6800 protocol.

UlsA, U38, UI9A,DEE, and Ul6 are used to

create the proper tlming and handshaking for

cach device category. When selecting one of
the memorles, J15A will produce a direct not-

DTACK (Data Transfer ACKnowlege) signal to
12 through NAND gate U21C. The MPU will
then execute the data transier without intro-
ducing any additional wait states. When select-
Ing one of the I/O devices (not-C58 through not-
C513), the output of UIED goes high thus en-
abling the shift register, U116, which is clocked
by the 6MHz system clocks. After three clock
pulses; output QC goes high creating an active
CE signal that is used by the Analog PC Board
circuitry. After another clock pulse QD poes
high; Is inverted in UL2A, and creates a delayed
not-DTACK through U21C. The MPU responds
by inserting & corresponding number of wait
states in the data transfer which allows the de-
vice to time the data transfer. Not-DTACE
can also be received from any external device
connected to the CPU bus that has its own ad-
dress deceding circuits.

When not-C514 or not-C515 are selected, ULPE
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will generate a not-VPA (Valid Peripheral Ad-
dress) signal through NAND gate UZIB. This
will tell the MPU that a valid 6800 device has
been addressed, and the MPU will respond by
generating a data transfer according to the
6800 protocal. The E and not-YMA (Valid Mem-
ory Address) outputs are used in this protocol.
There is an external input to the pot-VPA, and
the not-YPA is also wsed in the interrupt pro-
cess,

NAND gate U20A and inverter LIGDA are used
to provide an active low signal when a device
outside the butfers is addressed.

C. UNBUFFERED MEMORY

The memory inside the buffers consists of 2
Bk *R bits of RAM and ? 32K#*8hits of ROM with
the RAMs kept alive by a battery (non-volatile)
when the Instrument is turned off. MAND gate
UeD (also battery powered) is dcmimtc& by
the not-AC FAIL signal when the instrument is
off to protect the contents of the memory.
Each pair of memories use the |6 bit wide data
bus and are addressed with one device select
signal. The upper and lower data bytes are se-
lected in OR gate [l% by letting the Upper
Data Strobe (not-UDS) and Lower Data Strobe
(not-LDS) gate the Rfnot=W output from the
MPU to Emdur_we the Lower data Write Enable
{not-L.WE), Upper data Write Enable (not-
U.WE), Lower data Output Enable (not-L.OE),
and Upper data Output Enable (not-U.0OE) sig-
méis.

D. RESET TIMER

The reset timer, UlL?, consists of a 555 timer
used as a monostable pulse generator. When the
instrument is turned on or when the reset but-
ton on the back panel [s pressed It generates a
3 second pulse which is used to reset the
MPLL UZZA&BD give separate open collector in-
puts to the not-RESET and not-HALT inputs.
UZ2C provides the not-HALT signal which
comes from the Delay board. The not-RESET
pin of the MPLU |3 a bidirectional line, and the
MPU can generate its own resets: Diode CRIL
enables the not-AC Fall to Halt the MPLL. This

I8 necessary o ensure that the MPL is not try=
ing to make a data transfer to the non-volatile

RAMs or Real Time Clock when they are being
deselected by the AC Fall signal.

www.valuetronics.com
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E. INTERRUPT PRIORITY DECODER

The Interrupt Priority Decoder, U37, interfaces
the three interrupt priority lines (IPLO, IPLI1,
and IPL2} to the seven interrupt request lines
(IRQI through IRQ7). The three output lines of
37 will have encoded the number of the high-
est priority input line that has been driven
low. As can be seen on the 3D, the not=-AC Fail
line is connected to the highest priority inter-
rupt input. The lowest priority interrupt Input
is connected ta the Beal Time Clock for timed
interrupts.

F. DATA BUFFERS

Data buffers U7, U8, U9, 1113, U32, and L33 are
used to give an increased drive capability to all
of the signais on the CPU bus that require the
increased capability. They are all enabled by
J&0A from the Address Decoder circuit. This
will happen each time none of the Unbutfered
Memorles have been selected. The R/mot-W
signal Is used to determine the direction of data
flow In the bidirectional buffers used with the
data bus lines.

G. EXTERNAL MEMORY

The External Memory interfaces the buffered
CPU bus. It consists of two pairs of 3K*8 bits
af RAM (U5, Us, U30, and U31), and three pairs
of 32K*E bits of ROM (UZ, U3, Uy, U27, UZE,
and Li29).

H. REAL TIME CLOCK

The Real Time Clock, Ul, interfaces the Buf-
fered CPU bus. Data transfer follows the 6300
compatible protocol with the E and not-VMA
signals used to produce the handshaking re-
quired for the transfer. U23IA&R, UZ23AKB,
U238 and U260 are used 1o control Ul. To see
the timing used in the data transfer it is recom-
mended that the manufacturer's data sheet for
Ul (Motorola Type MCI46318P) be consulted.
C47 is used to adjust the ir;guem:}r of the inter-
nal clock of L. The 32.768kHz frequency can
be monitored at TPA. The Real Time Clock alsa

ovides a timed Interrupt Request signal
IRQI) that is used by the CPU operating sys-
tem. It frequency is software programmable,
and can be monitored at TET. The Beal Time
Clock I3 deselected by the not-AC Fail line

Model 8501/8502

through LIZ68.
L. BACKUP BATTERY CIRCUIT

The CPU board is supplied with backup power

from the on-board battery, BT, whenever the
line woltage is off or too low to supply the in-
strument with the required input voltage. Tran-
sistor Q1 is turned on by the +15V supply to sup-
ply +3% 1o the circuits connected to the battery
with a minimum drop in voltage. While the in-
Strument Is turned om; Rl regulates the trickle
charge current going to the battery to be sure
that it is charging at a proper rate.

5.5.1 Test Point Indications

TRI System Clock. |2MHz

TP2  Read/Write signal from LI13
TP3 3V Common

TPa 45V

TPS5 REeset Slgnal from UI7

TP6  Real Time Clock (U1) Output.
Used for Calibration

TP? Interrupt Request Signal from U1
TP&  Battery Voitage
TP 15V Commaon

TPIO  +15V
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Figure 3-3. Digital Delay PC Board Block Diagram (Bd. #A5)
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3.6 DIGITAL DELAY PC BOARD (FAS)
(See Figure 5-5 on page 5-15 and 5D 16686
on page 8-21)

The Digital Delay PC Board circuitry is used to
establish any time delays that may be desired
when examining sample pulses. Delays can be
set in increments of U.Ins up to about 830ms.

As can be seen in the block diagram, Figure 5-3,
there is a highly complex interaction between
each of the sub-functions of the delay board
clrcuitry. For this reason, this discussion will

be presented in three sections to give the user a
clearer understanding of this complex interac-
tion. Flest, a brief description will be given for
each of the blocks shown in Figure 3-3, then the
overall functioning of the board will be descri-
bed, and finally the sub-functions shown in each
block will be described in detail.

A. CPUINTERFACE

The CPU Interface forms the link between the
CPU bus and all of the sub-functions on the
board that are controlled by the CPLL. The In-
terface also controls the CPU Halt signal which
Iz uzed to turn off all action by the CPU micro-
processor from the time the delay board is trig-
gered until a sample is taken. This serves to
minimize the noise normally generated by the
CPU when an analog signal sample is taken.

B. TRIG THRESHOLD

The Trig Threshold circuit sets the level for the
Internal Trig Comparators. [t accepts data
from the Trig Level Bus, and produces a voltage
between 0 and 2,5¥ which is sent to the com-
parators.

C. INTERNAL TRIG COMPARATORS

The Internal Trig Comparators consist of one
fast comparator each for channel A and channel

B's Internal Trigger Signals (only A is used In
the Model 3301). The comparators also contain

overvoltage protection at each of the inputs to
protect them against wvoltages higher than a

maximum of 3.0V.
. TRIGSELECT
The Trig Select is a digital multiplexer that se-

lects either the Internal trigger from chanmel A
or B, a software trigger generated by the CPU,
or an external trigger from a source attached to
the instrument's rear panel connection; all con-

trolled through the CPU interface.
E. TRIG PULSE STRETCHER

The purpose of the Trlg Pulse Stretcher Is to
make sure that the delay board is triggered only
by the first leading edge of sach trigeer pulse.
It stretches the pulse to 200ns after the last
trailing edge of the pulse. In this way, all
glitches shorter than 200ns will be removed
from the pulse. Tts Input comes from the Trig

Select clrcuit, and its output goes to the Ramp
Control Logic.

F. CLOCK

The Clock is a crystal controlled, wery stable,

square wave generator. [t operates at a fre-
guency of 39.0625MHz to give a 25.6ns period.

G. CLOCEK GATE

The Clock Gate provides the timing to the
Counter when either in the count mode or in the
delay data mode. When counting, the clock is
enabled with a clock enable signal from the
Ramp Control Logic and, when loading, it is en—
abled by a load signal from the CPU Interface.

H. COUNTER

The Counter is used to establish & coarse delay
time. It s controlled by the Digital Delay Bus
and the load signal from the CPLU Interface.
The clock gives it a resalution from 25.6n% to a
maxirmum ﬁela'r of about %30ms. The output is
the selected clock pulse with just one gate de-
lay with respect to the clock.

. DELAY BOARD RESET LATCH

The Delay Board Reset Latch resets the board
to accept the first trigger pulse after the reset
is sccomplished. The reset signal comes from
the CPU through the Interface. The Latch re-
sets the Ramp Control Logic, the Ramp Gener-
ator,; the Yoltage Hold, the Sample Comparator
latch, and the Feady output that controls the
"Ready” and "New Data" lamps on the front
panel of the instrument.
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J. RAMP GENERATOR

The Ramp Generator produces an accurate
ramp that iz used for the 0 to 25.6ns delay. The
Reset input presets the valtage at the output to
& 3.0V bias, When turned on by the ON/OFF in-
put, the voltage drops at a rate that can be ad-
justed with the Delay Adjust potentiometer,
The outpiut voltage can be held at a fixed value
for a long period of time with the Yoltage Hold
clrcult.

K. YOLTAGE HOLD

The purpose of the Voltage Held circuit is to
hold the output voltage of the Ramp Generator
during the time it is waiting for the count out-
put from the Counter. It conslsts of & double
buffered sample and hold amplifier with input
and output tied together. It is reset by the New
Data Ack signal from the CPU Interface. The
Sample input from the Ramp Control Logic
samples the valtage for 33us and then holds the
voltage. The hold mechanism only prevents the
vol from Increasing, not from decreasing.
A controlled current leakage ensures that the
droop of the wvoltage is positive, and thus is
taken care of by the Voltage Hold circuit.

L. SAMPLE COMPARATOR

The Sample Comparator compares the output
from the Ramp Generator with the output volt-
age from the 0 to 25.6n5 Delay circuit. Tt has a
latch input from the Delay Board Reset Latch.
The latch prevents any change in the output of
the comparator from the time the sample s
triggered to the time the delay board 15 reset so
that no spurious samples will be taken.

M. RAMP CONTROL LOGIC

The Ramp Control Logic controls the sequence
of events that are required to generate the se-
lected time delay. The Reset input enables the
circuit to accept the first fnsttivt edge from
the trigger pulse. The ON 1 input accepts the
trigger pulse to turn on the Ramp Generator,
enable the Counter, and to Initiate the Yoltage
Hold. The OFF | input, consisting of the first
negative edge of the clock signal after the trig-
ger, turns off the Ramp Cenerator and enables
the Clock Gate. The ON 2 signal comes from
the Counter's count output and turns on the
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Ramp Generator. The OFF 2 signal consists of
the Sample Comparator output which turns off
the Ramp Generator when the sample is taken.
M. 0to25.5ns DELAY

This circuit consists of a DAC centrolled by the
Delay DAC Bus through the CPU Interface cir-
cuitry. [t sets the proper levels for a delay be-

tween 0 and 23.9ns with an accuracy of 40.Ins.
Its output poes to the Sample Comparator.

0. PLILSE SHAPER

The Pulse Shaper is triggered by the Sample
Comparator and provides the sample signals to
the samplers on the snalog boards. It also pro-
vides a synch signal to the rear panel SYNCH
OUTPUT connecter of the instrument. The
synch signal is simultanecus with the |5ns wide
Sample | signal. The Sample 2 signal is also
used in the CPU Interface to end the halt signal
to the CPLL Sample 2 also goes to the Interrupt
Latch and the Delay Board Reset Latch to pre-
vent any triggering from occuring until after
the delay board has been reset.

P. INTERRUPT LATCH

The Interrupt Latch output goes directly to the
CPU interrupt request input to alert the CPU
that a sample has been taken. It s reset by the
MNew Data Ack signal coming from the CPLI In-
terface when the analog board has finished with
the sampled voltage.

Board Operation Description
(Reference Figure 5-5, F]guru:bjt-lﬁ on
page 3-19 and 5D 16686 on page 8-21)

3.6.1

This section will describe the sequence of
events that occur in the delay board starting
with the reset of the circuits, and continuing
through the generating of the pulse sample out-

puts.

The positive edge of the Delay Reset signal at
I7A pin 11 will clock the Delay Reset Latch
whose output will enable the Ramp Control
Logle, the Ramp Generator, and the Sample
Comparator. The reset input of the ramp con-
trol flip-flops {pin 13 of U29A and UZ98) |s re-
leased so that another trigger input can be ac-
cepted. The Ramp Generator switch, U33C,
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that is holding the output voltage at its initial
value will open and the Sample Comparator
latch, U134, will be released.

At the time the trigger pulse occurs, the Pulse
Stretcher will ensure that only the first positive
edge of the pulse will be able to trigger the
Ramp Centrol Logic. The ON | input will clock
flip-flop U29A and Its cutput (monitored at
TP1) will then activate the following events:

a)
b}

Turn on the Ramp Generator.

Trigger the Voltage Hold circuit to take a
3.3 microsecond duration sample of the
Ramp Generator's output voltage and then
to hold its

Enable the Ramp Control Logic flip-flop,
LI25B so that it can accept the Clock signal
for the required timing.

c)

dl Enable the UL counter.

The first positive edge of the pulse from the
Clock-inverted output at UZ3B pin 16§ will time
flip-flop U250 to turn off the Ramp Generator
and also to enable the Clock Gate. The Ramp
Generator output voltage will then remain
stable while the Voltage Hold function is taking
a sample of it. The next clock pulse then starts
the Counter counting down. When it has count-
ed down to zero, it will cause an inverted clock
pulse to be gated at its output, U2%A pin &,
which will in turn clock flip=flop UE5A o turn
on the Ramp Generatars

As the ocutput voltage reaches the level deter-
mined by the selected delay, the Sample Com-
parator U134 will flip and trigger the Pulse Shap-
er to produce the sample pulses. The output
will also turn off the Ramp Generator by reset-
ting U25A In the Ramp Control Logic eircult.
The Sample 2 leading edge then sets the Delay
Board Reset Latch and the Interrupt Latch, and
resets the CPU Interface Halt signal. When the
instrument is first powered on, the Delay Board
Reset Latch is set by the Load signal because
ne Sample 2 signal is generated at that time.

Activation of the Delay Board Reset Latch will
then cause the following events:

al The Ramp Control Logic flip-flops, U258
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and UZ9A, will be reset.

b} The Ramp Generator output voltage will be
reset to +3V.
gl A ready signal will be sent to the front

panel "Ready" lamp.

After the CPU has processed the requested in-
terrupt, it will send a New Data Ack signal to
reset the Interrupt Latch and the Yoltage Hold

circuits.

A very important function In the operation of
the delay board is the ability to precisely set a
delay using a very stable clock with a frequency
lower than the resolution of the board, and still
be able 1o accept trigger signals that are not in
synch with the clock. As can be seen In Figure
5-6 on the Ramp Output Yoltage timing lime,
the time A from the trigger to the negative
clock edge plus the time B from the count out
negative edge to the set threshold point is al-
ways the same. This is one clock period plus
the fine delay set by the 0 to 25.5ns Delay DAC
plus eventual gate and other delays. These de-
lays are independent of the exact timing be-
tween the trigger signal and the clock.

5.6.2 Detalled Block Descriptions

The circuitry on the delay board uses both TTL
and ECL circuits. Where very high speed of op-
eration andfor low propagation delay is requir-
ed, ECL circuits are used. The logic voltage
levels for the ECL circuits are —ﬂ.;ﬁf to -0.98Y
for a logic 'l', and -1.64V to -L23V for a logic
0. When an input is connected to ground it has
a logic "I, and when It is connected to -5.2V it
has a legic '0% (ECL circuits use the -3.2V sup-
ply.) Special translators are required to trans-
late between ECL and TTL signal levels. A high
ar low ECL oputput is always in reference to [1s
non-inverted output.

{continued on page 5-20)
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A. CPU INTERFACE

All of the control of the delay board is accom-
plished through the two PPls (Parallel Peripher-
al Interface), L6 and U7. They are configured
so that all of their total of 43 ports are out-
puts. Both PPls are selected through the C510
line. Selection of U6 is done by having the
write signal, WR, and the read signal, RD, gated
by the lower data byte strobe, LDS, signal going
to U4A. Selection of U7 is accomplished by the
action of the upper data byte strobe, UDS,
which goes to USB. Address lines Al and AZ
are used to select one of the output ports, A, B,
of C, or the PPI control register.

The delay is determined by the Delay DAC Bus
from L& port A, and by the Digital Delay Bus
from U6 port B and U7 ports A and B. The de-
lay can be set by one single long integer written
to the board. The selected delay will be the in-
verted value of that integer. In other words,
Delay = the maximum delay minus the set val-
ue. The trigger level is determined by the Trig
Level Bus. Tt requires 10 bits of data which are
sent from U6 port C and U7 ports CO and Cl.
The trigger is selected by Trig Select 0 and Trig
Select 1 from U7 parts C2 and C3. The delay
board's interrupt acknowledgment, Mew Data
Ack, comes from U7 port C7.

The Load, Reset, and CP1U Halt signals are gen-
erated by Ul, U2, and U3, 1If U2 multiplexes uy
ports C2 and C3 Into the YO line, it tells the
circuit to do pothing. Into the Y1 line means to
reset, into the YZ line tells it to load, and into
the ¥3 line indicates Halt Enable. To set the
Halt xjﬂlal. Halt Enable is used to set the latch
LU3A. Then, when Y1 is addressed, the following

will happen:

l. The monostable pulse generator, U, will

generate a reset signal at the paint where
the negative edge of the signal at ¥l oc-
curs.

Z. After that, the positive edge of the signal
at ¥1 will clock U3B which will produce
the Halt signal.

The Halt function will be reset by a signal
through the Sample 2 line. [f no sample has
been triggered, it can be reset by the CPU Re-
set or the interrupt requests corresponding to
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data received from the keyboard or through the
GPIB. This is done by resetting la.tr:i'c:::JE LA

and U3R. The Reset also activates the Soft-
ware Trigger. This will be ignored by the delay
circuits unless soft trigger has been selected.

B. TRIG THRESHOLD

The Trig Threshold circuitry consists of the 10
kit DAC, U4ah, amplifier US1B, and associated
components.  Its output is determined by the
data present on the Trig Level Bus, and can be
monitored at TP13. The amplitude range is O to
10.23V with 10mV resolution. Registers R16
and R17 form a voltage divider to give a level
between 0 and 2.56Y which is sent to the Trig
Comparators.

C. INTERNAL TRIG COMPARATORS

The Internal Trig Comparators function Is ac-
complished by using one dual, fast ECL output
comparator. Its recommended maximum input
voltage is 3Y¥. Each input is protected against
overvoltage by an identical circuit, On channe]
A, the input is connected to the emitter of
013, The base of Q13 is connected to 2.1V
which is derived from the +15V supply through
R& and B%. When the voltage is greater than
2.1V plus the VBE(ON) of QI3, QI3 will then
have a low resistance to ground that will serve
to limit the comparator input voltage. The mon-
Inverted outputs of the channel A and channel B

comparators can be monitored at TP14 and TP=
15.

D. TRIG SELECT

The Trig Select circuitry consists of an ECL %-
wide 4-3-3-3 input, AND/OR gate U30, and a
TTL-ECL translator, U31, for the trigper sclect
lines. The trigger inputs are active lows, and
are selected when the two remaining inputs of
the OR gate are low. The output goes low when
the selected trigger input goes low.

E. TRIG PULSE STRETCHER

The Pulse Stretcher function is initiated by the
monostable multivibrator, U26, which is config-
ured through its E+ and E- inputs by flip-flop
U298 to accept only a negative sloping trigger,
and by the 2=-input OR gate U2&C. I-Ell action
takes place in the ECL format.
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To better understand the operation of the Pulse
Stretcher; assume to start with that the output
af U298 has been clocked but not reset. The in-
put would then be low. When the input goes
high, the first thing that happens is that the
output of the OR gate goes high. Then, the out-
put of U298 will be reset causing the second in-
put of the OR gate to go high. When the input
goes low it will trigger L2€ into generating a
200ns output pulse. L1286 can be refriggered so
that if the Input signal contains more pulses
that are less than 200ns apart, the output will
stay low until 200ns after the last negative
edge. When the output of LIZ6 goes back to the
high condition (the reset input of UZ%A is then
low), LZ9A is clocked and the inverted output
goes low. Since this means that both inputs of
LI24C are low, the output of the Pulse Stretcher
will now go low.

After the PPM is first turned on, it is necessary
to give the Pulse Stretcher one trigger in
pulse (generated by the soft trigger function) to
Initiallze it.

F. CLOCK

The Clock consists of UZ3A,B&C, and Y. U23-
A is used as a positive feedback amplifier with
the ¥1 crystal. U23C provides a dc bias to the
Input and UZ3B is an output buffer. The fre-

quency is adjusted with C72. The clock fre-
guency can be measured with a high impedance

probe at TPS.
iG. CLOCK GATE

The Clock Gate consists of AND gates LIZ8A
and U2EB whose outputs are ORY In L27C, The
clock is connected to both U23A and UZBEB, and
can be gated by either the load signal on LI28A
pin & or by the Ramp Control Logic Out 2 on
U228 pin 7.

H. COUNTER

The Counter consists of high speed ECL binary
counter 1%, five TTL binary counters U3, ULZ,
ull, Uld, and U9 (with the first one being S-
TTL), and the clock input. ECL delay data is
translated from TTL by Ul3. It is clocked from
the Clock circuitry. Durlng the delay count,
the multiplexer U16& selects the Terminal Count
(TC connection) of UlY as the clock input to
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L%, and the Carry Out (CO connection) of L2 as
the clock input to ULZ2, Ull, ULD, and U%. Ull,
L0, and U? operate In a look-ahead;, carry
mode. U1%A, U20A, and UZ4A are using the US
Terminal Count and the 1J8 and U9 Carry Out to
select the first clock pulse after the counter
has counted up to a full count.

When all of the counters are loaded, they have
to be provided with one clock pulse while the
Load input is low (Parallel Enable for Ul%) to
execute the load. In UlL, this i done by the
Clock Gate circuit. For the other counters, the
load signal will be executed by having the mul-
tiplexer Ul6 delay the negative edge of the sig-
nal and inverting the signal using U13A,B&C.

I. DELAY BOARD RESET LATCH

The Delay Board Reset Latch functlon is ac-
complished by flip-flop U17A, Inverter Ul5SE
and MAND gate U20D are used so that UL7A
can be reset by both the Sample 2 and Reset

signals.
J. RAMP GENERATOR

The Ramp Generator is driven by a dc current
sink consisting of U32A, O%, and QI0. L32
compares the voltage at R32 with a voltage re-
ference provided by CRZ, R29, R30, and R3l.
The output of U332, boosted in darlington config-
uration, will regulate the current through R32
to I = Vref/R32. The current which forms the
slope of the ramp is adjusted by R30 {DELAY
ADI). Q5 and Q6 are configured as a differen-
tial pair driven by the differential outputs of
the ECL gate U27B. When the Ramp Generator
i5 off, the current flows from ground. When it
is ony it discharges C1% at a rate eqgual to d¥/aT
= [/C. The starting voltage is provided by the
«10YV reference through R42 and B45 when
switch U33C iz closed.

K. YOLTAGE HOLD

The Voltage Hold circult consists of amplifiers
UF7TALR, analog switches U33ALB, monostable
vibrator U22A, and NAND gates UZOB&C. The
output of U37H sinks all leakage current inject-
ed to the Ramp Generator output voltage
mode: B46 provides a controlled leakage to en-
sure that the & is positive. Diode CRI
ensures that UIE will not prevent the voltage
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from decreasing when the Ramp CGenerator is
turned on. U375 output voltage can be moni-
tored at TP9. U37A serves as a buffer ampli-
fier. Its output can be sampled and held by ana-
log switches U33A&B. Before the sample is
taken, U33B is closed to keep the voltage at
3.0V, When the sample is triggered, U22A pro-
duces a 3.3us pulse closing U33A. The leading

edge of the gu!se will also set the flip-flop
formed by UZ22B&C whose output will open

U33R. During the sampling perlod, C9 will be
charged and will then hold the voltage.

L. SAMPLE COMPARATOR

The Sample Comparator consists of ECL com-
parator U3, QF, and Q&. QF and QF are used
to increase the input impedance of the compar-
ator; and to stabilize the input bias current.
U384 has a latch input that will keep the output
of the comparator from changing when driven
ECL low. U346 output can be monitored at TP-
1L.

M. RAMP CONTROL LOGIC

(Description covered In Section 5.6.1.M on page
5-17.}) TPl can be used as an oscilloscope trig-
ger when testing the Delay Board.

M. 01to 25.5ns DELAY

The 0 to Z23.5ns Delay is set by the & bit DAC
135 and amplifier U328, The output is biased
by R37 from the +10V reference, and has a
range of 0.5V to +0.99%Y full scale with 5.86-
mY¥ resolution. The output voltage can be mea-

sured at TPh.

o PULSE SHAPER

The Pulse Shaper consists of an ECL monostable
multivibrator, U38, which will provide a 13ns
pulse. U353 provides buffered differential out-
puts to the Sample | line and the Synch Out sig-
nal. 22 provides a §.3ms Sample 2 pulse.

P. INTERRUFPFT LATCH

The Interrupt Latch consists of a D-type flip-
flop, UI7B. Tt is clocked by the Sample 2 line
to produce an interrupt request New Data slgnal
to the CPL, and is reset through the New Data
Ace, line

312

5.6.3
TP

™2
TP3
TPY
TPS
TPé

TP?
TP8

TPIO
TPL1
TPI2
TPI3
TP14
TPLS
TPl6
TP17
TPI2

Test Point Indications

Output of U2%A. Trigger signal that
tells when the board has been triggered
and reset. Can be used to trigger a
scope when testing the board.

-5.2¥

¥ Commen

+3Y

Clock Frequency (C79 adjusts)

Output of U386, U7 DAC which deter-
mines the 0 te 25,508 thresheld.

U34 comparator input

U324 comparator input

U37B hold amplifier output

10Y Reference

LI3% comparator output

5V Common

U39 comparator output (trigger signal)
U39 comparator output (trigger signal)
Uald. Trigger level DAC

+15¥

13¥ Common

=13V



Medel 5501/8502 Model 8501 /3502

5.7 ANALOG PC BOARD (#AG/AT) voltage is steady during the conversion time. [t
(See Figure 5-7 on page 5-23 and 5D receives the status (when conversion is occur-
16670 on page §-27) ing) from A to D convertor U?. The D to A

= conversion circuit formed by U8, TI14A, and
o= The Analog PC Board circultry is used to ac- UZ1A is used to glve an analog output propor-
CPU BUE Prpa— -li'.:gp't. convert to digital, and condition "Em :EHE; tional to the power level being sensed by the
: : s ' voltage coming from the channel A a detector.

el D S0 ey RF detectors. A6 is the reference designation
mf a1y I-?!' the channel A board, and A7 is the designa- The system's 10V reference voltage comes from
iy tion for the channel B board. Both boards are the U7 A to D convertor. WUI4C gives the +10V
L — o exactly the same. The Model 8501 meter uses reference, and U140 gives the -10V reference.
only Ab. During the automatic self test routine of the in-

COMEER AT 1] EaAMFLER 3 =i
' T E'“"“‘" e - strument, the signal from the DAC (U8, Uls,
%m. — m?mm " = o Mo o P I e L R.ti!fr:l:l‘lg to Sheet | of 5D [6670, the board and UZ2L) is tested to assure that thess Compon-
B 51D p = oot iy '::‘E' fieat has an RC network that compensates for ents are operating properly.

i—. — [ 134 - =~ the frequency dependent losses in the delay, to
.NIIv- o, L, 1358 1IN assure correct pulse response. This is followed As an example of signal flow through the analog
IV L by a fast sample and hold circuit (U29) with a circuitry, when the first signal sample is direct-
TR sample pulse width of I5ns. Next is a sscond ed to the fast sample and hold circuit, it comes
sample and hold circuit (U28) with a pulse width in thro the Sample | line (on the left side of

ugh mp
FREG of approximately %us. The second sample and the SD) as a balanced ECL signal, and then goes
G | hold circuit is to ensure that the sampled signal to differential recelver 125, and QF are a
g O Q

JUET FULIE-

TR CUTPUT
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ST oA

EIH AN
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Figure 3-7. Analog PC Board Block Diagram (Bd. #A&/AT)
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that is present will not change In amplitude
while it is being held. The signal is held during
the time from when the sample is taken to the
completion of the data conversion cycle. 1128
can elther use the sampled signal, or take the
signal directly from the input without using the
sampling circuitry.

There are four stages of gain available after the
signal reaches U128, The gain can be either 1 or
& through each stage. The circuits invelved are
composed of U2ZT with a fixed gain of 2, ampli-
fier U26, ULE, low pass filter UL9, ULl which is
the third gain stage, and UL2 which is the am-
plifier for the fourth gain stage. All four stages
are used only in the CW mode, and give a total
gain of just over 8,000. In the peak pulse mode,
the last amplifier (L112) is not used, so the total
gain will be 1,000,

After the four gain stages, there is & multiplex-
er circuit that allows the selection of either the

measured signal from the detector or the volt-
age from the thermistor in the detector. UZIB
will generate a voltage proportional to the ther-
mistor temperature, and this voltage goes to
U20 which generates a voltage proportional to
the frequency.

L&, ULTABEC, and U comprise a circuit that
will give the absolute value and determine the
pelarity sign of the signal. 116 ensures that the

differential transistor stage biased with Q3 and
Q2. A fixed current is produced which s then
switched between O and Q3 and through the
transformer, Tl. Tl drives the sample bridge
(CR1& through CR1%) between being either
backward or foreward blased to charge the sam-
ple capaciter, C72. The network formed by
R122, R123, R124, and R125 is used to produce
a backward bias. RI120 ls used to give a con-
trolled discharge of CF72 between the samples.
Thiz is done so that whenever a sample is to be
taken, C72's voltage [s close to Zero 1o set it to
the same condition for each of the samples.
The reason for this is to assure repetitive ac-
curacy for every sample of the specific signal
being measured. U29 is & high Impedance resol-
ution amplifier, and R119 s a chosen value to
give the best pulse response.

The second signal sample comes into the board
through the line labeled S5ample 2, and goes to &
circuit which includes switch U250, holding
capacitor 70, and solation amplifier UZE.
B136 serves the same purpose as R120 (1o con-
tral C70's discharge). Setting the zero [or close
to zero) dc offset level required while sampling
is in progress is controlled at RI1Z (Sample
Zero), and can be monitored at TPS.

Selecting between the CW or peak power mode
signali is done through the UZ5AXB switches,
LIZ3A&B can also select to look at the +15V sig-
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nal through U13A. This allows the gain of the
various stages to be separately checked using a
known input. 27 has a fixed gain of 2. UZ3C
{on the negative input of UZ27) is permanently
closed, and iz used to improve the common
mode reaction of the amplifier to give identical
characteristics to the plus and minus inputs.

Each of the four selectable gain stages are
identical. They consist of, first,; & comparator
{U23) where the input signal is compared with a
fixed level. Then, the signal from each of the
stages is sent to the U6 latch. U6 can operate
in several different modes. When measure-
ments: are being taken, the latch is in the auto-
ranging mode. This means that the inputs for
the latch are the sipnals from the compara-
tors. The outputs; which directly follow the in-
puts In the autoranging mode; are controlling
the switch and the gain circults, The first gain
stage, TI22A, determines whether the gain will
be 1 or 8 by selecting different feedbacks. If
the routine is in a mode where several samples
are being averaged, the first sample will be in
the autorange made and be amplified by the se-
lected gain.

When autoranging is inactive {latch output is
high impedancel, the latch interfaces with out-
puts from the CPU to allow the CPU to control
the gain. This mode is used during calibration
or 3elf test to allow the gain to be manually se-
lectable.

1119 iz a filter that can be selected to be either
in or out of the gain | Im the CW mode it is
in the loop, but in the pulse mode it 5 not used
o allow for a faster settling time during the
analog to digital conversion. UlP is switched in
or out of the loop by ULSA,

Ul6 is an integrated sample and hold amplifier
directly controlled by the status signal from the
U7 A to D convertor. When UF is given the
command to convert, the status signal goes ac-
tive and stays active until the conversion has
completed. Then, UI7B,C&D rectifies the sig-
nal to give a positive output which is sent to
one of the inputs of the U6 latch: Input 201 of
116 is used to determine the positive or negative
status of the signal. U7 interfaces directly to
the data bus, and has a built-in [0V voltage ref-
erence which iz used throughout the system.
E13 is used to adjust the value of the 10V refer-
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once.

The thermistor interface circult, UZIB; uses the
resistance of the detector’s thermistor in con=
junction with the 10V reference to determine
what the value of its output voltage (gain) will
be. This output is then sent to the UZ0 multi-
plexer.

L8 is a 12 bit DAC. UZl gives a fixed offset so
that there will be a resolution of exactly 2mV
corresponding to 0.024B when BA47 |5 adjusted to
the proper gain setting. The total range is from
+30 to =50d4Bm.

Sheet 2 of 50 16670 shows the buffer amplifiers
used with the trigger signals and monitor ocut-
puts. The lnput to these amplifiers comes from
the detector output voltage before it reaches
the delay line (at the point where the detector
cable Interfaces with the Instrument). PPI U
has all of the output control signals and status
inputs as well as an interface to the CPU bus.

The buffer amplifier consists of Q6, Q7, Q8, Q%,
U30, and U31. O6 is a FET input and Q7 is used
to keep the gain as close to one as possible.
The output of Q7 (an emitter follower) is fol-
lowed by QB and QP in parallel to give two
emitter follower outputs. QF goes to the Moni-
tor Output line. The Monitor ut line car-
ries the shape of the pulse rather t the true
dc level. The Trig Out Line has ac coupling
from Q& (through é?ﬁ}, U30, and the diodes in
the U3l circuitry to give a de level restoration

(pseudo de). The purpose of this s to allow the
output between the pulses to be clamped to

OV. R113 can be used to adjust this function.

LIZAB,CED and U3A,B,CAD are the final ad-
dress decoders.  The chip select line; the Ad-
dress line (Al%), and data strobes are used to
choose whether to activate the A to D or I to
A convertor, or to activate PPl Ul which s
controlled by the data bus and will interface
read or write signals through the Al and A2

Iirves.

Shewet 3 of 5D 16670 shows the voltage Input and
grourdding configurations for all of the ICS on
the Analog PC board.

5.7.1
TP1
TPZ
TP3
TP%

TP3
TP
TR?
TPE
TP3
TE1Q
TPil
TP1Z2
TP13

Maodel 3501/8502

Test Point Indications
Reference Common

+10Y Reference

Output of the analog DAC

Analog output as seen on the rear panel
connection

Output of the Znd sample and hold, U283
1

3¥ Common

=3

+1 5V

-1 3¥

13V Common

Can be used a3 scope trigger

0¥dc adjust readout point
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5.8 FRONT PANEL INTERFACE PC BOARD

(#A8) (See Figure 5.8 on page 5-27 and
SD 16912 on page 2-33)

The Front Panel Interface PC board contalns
circuitry to control the LCD display of the in-
strument (through Ul, U2, U3, and U7), to pro-
vide the interface to the keyboard and fromt
panal indicator lamps (through Uk, U5, and L&),
and to interface with the hand wheel (rotating
knob) on the front panel.

Referring to Sheet 1 of 5D 16912, Ul interfaces
with the CPU, the data bus, chip select lines,
read/write lines, the Al address line, and the
clock input lines. The cutput of Ul goes directly
to the LCD display. U2 snd U3 are 16K EAMs
used to store what is being shown on the dis-
play. This means that there i a separate data
address and data bus between Ul and the U2
ard U3 memories. U4 {the display and keyboard
interface) has logic for the selection of the read
and write functions. [t has a number of scan

lines (outputs) designated 5L0, SLI, 5L2, and
5L3 that go to the keyboard: Connection is
made between one of the lines and one of the
return lines (RL) to tell the circuitry which key
was pressed. The scan lines are also connected
to the peripheral drive circuit so that, together
with the output lines AQ through B3 (connected
ta Us), the control of which indicator lamp is to
be turned on is accomplished.

Referring to Sheet 2 of 5D 16%12, the circuit
receives its input from the stepper motor that
interfaces with the hand wheel on the front
panal: The output is a signal that corresponds
to 16 different keys in the kevboard interface
clrcultry. Each one is equal to a speed at which
the stepper motor is being turned. Also, there
are two other lines on the interface IC (U13B)
that sense that the hand whesl is in use and
what direction it is being turned (U12B through
RLO through 7, and SLO & 1). This signal is in-
put to UlsALB.

The stepper motor creates two sinusoidal sig-
nals that are 909 out of phase with each other.
The voltages of these signals are proportional to
the speed of rotation of the hand wheel. That
is, the higher the frequency (speed of rotation),
the higher the voltage. Ul4A&B are low pass
filters with the cut-off frequency determined
by the slowest speed the hand wheel can be
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turned {a small fraction of a Hertz). As the
frequency Increases, the level builds wntil it
reaches a constant amplitude. The amplitude is
input to timers Ul4A&B and used so that if the
input level is above 2/3 of the level of the sup-
ply voltage, then the cutput will be high. If the
input goes below 1/3 of the supply voltage level,
it will go to zero. The function is similar to a
Schmitt trigger with levels of 1/3 and 2/3 of the

supply voltage.

UL3A&D output a train of square waves which
are also 90° out of phase with each other. The
square waves go through RC networks, and then
give four inputs to U2lA. Each one of the in-
puts represents an up or down=-going edge of one
of the ULSAALB square waves. The output iz a
pulse train of short pulses that indicate when
the hand wheel is being moved. UZIA receives
the pulse train, and UL7ARCED decode the di-
rection of movement. If the wheel is turned in
ome direction, UZ1B will have the same pulse
traine When the wheel is turned in the other di-
rection, the pulse train will not be present.

Flip flop UI2A is a gate controlled by the data
input signal. From UIZA the signal goes to
monostable oscillator UI3A s that when the
wheel is first turmed an approximate 100ms
pulse is generated (read at TP3). This pulse
does three things: (1) The U128 flip flop clocks
out the direction the wheel Iz turned; (2) The
puilse enables the Ul &-bit counter so that,
during the 100ms time period; the number of
pulses from the wheel are counted, and; (3} The
count of the pulse goes into demultiplexer ULS
so that the count from | to ¥ corresponds to the
% cutputs: The cycle then repeats for counts 2
to 1& to give the same outputs. At the end of
the L0Oms time, UI3 is triggered. Ul3 is a
20ms monostable oscillator and, during the 20-
ms time period, the output from UlS is read.
This is the shift signal that tells the circuit that
the hand wheel is being manipulated. This sig-
nal, together with the scan lines and the highest
arder bit from U135, will determine if it is scan
line 0, scan line 1, etc. that is enabling UI&.
S5L0 gives the | to 7 count, and 5L1 gives the 8
to 16 count. When the count reaches 13, the
counter stops so that it doesn't go back to zero
and start over. This gives the maximum possi-
ble speed to the function.
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5.3.1 Test Point Indications

TPl +5¥

TP2 5V Common

TP3 100ms pulse from hand wheel movement
TP4 Shift signal

(continued on page 5-32)

{This page intentionally left blank)
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5.9 CALIBRATOR (FAI1D)

(See Figure 3-9 on page 3-31 and 50 17097
on page 8-43)

The RF Diode Detector Automatic Calibrator
uses a computer-contralled callbratlon circult
to penerate precise calibration data using a
simple power meter (thermistor) as a refer-
ence.  This permits diede detectors to be ysed
for absolute power measurements with the same
eccuracy usually associated with thermistor
FH:I"'HEI!’ meters.

Since the automatic calibratton system 5 a
completely new concept developed by Wavetek
for calibrating diode detectors, the first portion
of this discussion will be a general description
of the overall theory involved in the system's
operation. The last part of the discussion will
cover the operation of the specific components
contained in the calibrator assembly.

The system basically consists of an amplitude-
controllable oscillator operating at a fived fre-
quency of 1GHz. A portion of the BF output is
coupled into a thermistor leveling circuit which
15 physically mounted inside the metal housing
of the calibrator assembly. Referring to Figure
5-9, the thermistor is maintained at a fixed re-
sistance by applying a do blas current through
it. This is achieved by using a self-balancin
Wheatstone bridge with the thermistor insert
in one leg of the bridge. The amount of power
required to maintain the thermistor at the ficed
resistance, Bt, Is constant so that the RF power
plus the de power dissipated at the thermistor
equals a constant. This constant can be deter-
mined by switching the RF power off and mea-

suring the bridge voltage.

The oscillator output power can then be set by
measuring this ambient bridge voltage and cal-
culating the dc voltage which would balance the
bridge when the oscillator has the required pow-
er output. When this required bridge voltage s
written to the DAC on the GPIB/Cal Control
PC board, the feedback causes the oscillator to
settle to the selected RF power.

The above technique allows the calibrator out-
put power to be precisely controlled over a dy-
namic range of approximately 15dB. The dy-
namic range is increased by passing the oscilla-
tor power through a set of switched attenua-

5-32

torss The attenuators are designed to allow at-
tenuation values of 0, 10, 20; 30, and §0dB. The
overall gain is adjusted so that the 20dB stage
will provide a precise OdBm reference with a
specific power level out of the oscillator. Inte-
grated control of the calibrator and detector

Eer mits errors In the other attensator stages 1o
¢ completely removed in the following manner.

With a particular attenuator switched in, the
processor sets the oscillator output power to
precisely 9mW and measures the detector volt-
age. The next level of attenuation is switched
imy and a successive approximation algorithm is
used to find the oscillater power {about 90mW}
which will give precisely the same detector
voltage. By dividing the two powers, the rela-
tive attenuation of the two ranges is obtained.
Since the 20dB range is adjusted to give a 0dBm
absolute reference, the absolute effective at-
tenuation of each range can be calculated.

The automatic calibration systemn generates a
table of detector voltages that are equivalent
to known level of input power. This is done by
applying many different input powers to the de-
tector, measuring the amplified detector out-
put, and storing the result. The calibration pro-
cedure is completely automatic, and the entire
process including the range switching, attenua-
tor measurements, and detector calibration
takes less than one minute.

Since there is 153dB of dynamic range in the
thermistor leveled oscillator and $0dB of atten-
sation available for insertion, the calibrator ap-
erates over a total 35d4Bm dynamic range. Be-
low =-33dBm, the diode detector itself is linear

(square law), so the total dynamic range of the
system will ﬁ: 60dB (-40 to +20dBm).

The frequency response of each Individual RF
detector 5 measured over [ts entire specified
range at the factory, and the information is
stored in a ROM that is an integral part of the
detector. Then, the frequency response Infor-
mation contained in the detector's ROM and the
table generated by the calibration system are
compared so that if a voltage equal to, say, -10-
dBbm is generated by the calibrator, the instru-
ment looks at that voltage, compares it to its
table, and by interpolating between data points
knows that that specific voltage level eguals
-10dBm. In this way, offset and gain errors in
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the detector amplifiers are removed and the
system has the capabllity of measuring power
over the full dynamic range of the detector
with just as much accuracy as the power can be
produced from the calibrator.

Refer now to 50 170%7. Ql, together with the
Base and Emitter Resonators, is the [GHz con-
trollable oscillator. A portion of the signal
from Q1 Is coupled to a thermistor leveling cir-
cuit through the Low Pass Filter to remove har=
monics, and through the % wave Choke to allow
connection to one end of the thermistor, RTI,
The other end of the thermistor is connected to
RF ground through an RF bypass line labeled
FL5. RTIl samples the RF signal at the output
of the low pass {ilter, and that sample is sent to
the control circultry on the GPIB/Cal Contraol
PC board (see Section 3.6 on page 5-8 for de-
scription). The contrel circuit has a feedback
system involving some amplifiers and associated
circuitry as described in Section 5.4. The out=
put from this feedback system controls the Q1
oscillator so that the voltage at the top end of
RTI is maintained at a constant level.

Following the thermistor leveling circuit is a
series of pin diode attenuators comprising three
stages of attenuation (10dB, 104B, and 20dB) for
& total capability of G0dB. These stages are
switched in and out by control signals from the
GPIB/Cal Contral board. In the first 10dB
stage, if the current through the attenuator is
in the direction to turn on the series diode,
CRZ, then the atteruator Is bypassed and mini-
mum attenuation occurs. [f the control current
is in the other direction, CR2 is turned off and
CR1 and CR4 will conduct so that 10dB of sig-
nal will be lost. The other stages are similarly
switched in and out to allow attenuation from O
to 404B in 1048 stages. The ouwtput then goes to
the CAL connector.

R3 supplies current from the =10 to =13V con-
trol voltage source to the emitter of G, and B 1

and RZ are bias resistors to provide a =10V blas
to the base of Q1.
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[ PERFORMANCE VERIFICATION TESTS
6.1 INTRODUCTION

Information in this section is useful for periodic
evaluation of the performance of the Model
3501/8502 Peak Power Meters (PPM). These
tests can alse be used for receiving inspection
testing when the instrument is first received, if
required.

Sections 2.2 and 2.3 of this manual’s Initial In-
structions section should be reviewed 1o ensure
that the instructions given therein have been
complied with before the instrument is turfed
on. Prior to starting these procedures, the in-
strument should be allowed to warm up for at
least 30 minutes to assure maximum stability
during the testing.

6.2 EQUIPMENT REQUIRED

Informatlon m?wm in thiz section can be used o
calibrate and/or confirm calibration of the PPM

and its detector(s) using the built-in automatic
detector calibration system.

The Performance Verification Checks given in
this section are valid only if the detector has
been automatically calibrated at an ambient
temperature between +15°C and +30°C, and is
operating within 59C of the temperature at the
time of calibration.

A Performance Verification Test Data record-
ing sheet is located on page 6-7. This sheet
should be removed, copied, and the copies used
for recording test indications (as specified in
the test procedure) each time a Performance
Verificatlon test is performed on this instru-
ment.

(All test equipment must be within calibration specifications as given in the instruction manual or call-
bration procedures pertaining to each instrument or device.)

Description

CW Thermistor Power Meter

Representative Mode]
H. P. Model 2328 $L

Key Characteristic

o

Inst. Acc. of at least 0.5%

Thermistor Mount "-

Directional Coupler, 10dB

Attenuators, 10 to 4048
in 10dB increments

Precision Pulse Generator
BF Source (Signal Generator)
Low Pass Filter

Counter, to |GHz

Return Loss Bridge

Scalar Network Analyzer
Digital Yoltmeter (DVM)
Precision DC Source

Graphics Plotter

www.valuetronics.com

H. P. Model S478B (/14" =7 @010

Marda Model 3002, 1048
Weinshel Model |

Wavetek Model 178
Wavetek Model 904, 907
H.P. Model 360B

EIP Mode] 5084

Wiltron 63N50 or

97NF30

Wavetel 1038-NS20/N5206
Fluke Model 86004

Digitec Model 3110

H.P: Colorpro, Model 74508

6-1

L1SWR @ 1GHz
115 SWR @ IGHz
113 SWR @ 1GHz

10 ppm Freq. Accuracy
Trig. Modulator

50dB Atten. @ 2GHz
|GHz Capability
Directivity 36B. Fregq. Range
from 1GHz to max. freq. of
sensor being used.

Freq. Range as above.
0.05% Accuracy

0.1% Accuracy

GFIB Compatible
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6.3 TEST PROCEDURES

6.3.1 Initial Procedures

The tests In this section are done to determine
that the performance of the Model 8301 or 3502
Peak Power Meter (PPM) is within the param-
eters of the specifications given for the instru-
ment. Assemble all of the required test equlp-
ment and the PPM to be tested. Connect all
equipment to the ac power line, turn it on, and
allow at least 30 minutes for it to warm up be-
fore starting the test.

6.3.2 Power Linearity Test

Connect the test setup as shown in Flgure &-1.
The linearity will be tested in a series of 10dB
steps over the range of the instrument. At low
power levels, the linearity measurement will re-
flect the uncertainty due to the noise specifica-
tion. Measurements will be made in both the
CW and Peak Modes.

WEIOEL, Bl mf BT

P Lo [T 1:1“ O]
e o | '.'-'| S oo B
]
i< 2

Figure &-1. Power Linearity Test Setup

Refor to Tables 6-A and 6-B of the Perfor-
mance Verification Data recording sheet on

e 6-7. These tables facilitate the collection
of data for the CW and Peak power linearity
test. The tolerance §s already enmtered in the
tahle for each steps the tolerance includes an
allowance for specified nolse errors at low pow-
er levels. In order to make accurate measure-
ments using the Thermistor Power Meter it is
absolutely essential that it be zeroed properly.
This should be checked frequently, keeping in
mind that the instrument must be re-zeroed LI
any drift has occurred.

For sach wvalue of attenuation the following

www.valuetronics.com

steps are to be performed:

2.

After Initial power-on and warm upy set the
PPM to read CW power in mW, with the
CW a\-ea'agaiﬁ number set ta 500. This is
dione by pr ngs

r
F1 +MENU(2) *+F1 + 300 +ENTER

(MENL! (2) means to press the MENU key
two times to access Menu #2.)

Check that the display Indication is im
mW. I not, press the dB/mW key.

Then perform an automatic calibration on
the detector (use channel A for an 3302).
Lss this detector for the rest of the test.

Automatic calibration is performed by,

first, attaching the detector to the 1GHz
CALIBRATOR connection on the front pan-

el of the PPM, and then pressing:
MENU {1} +F3 +F1

Bea sure that the Thermistor Power Meter is
zeroed correctly. Adjust the BF Source for
a reading of 0.500mW 20.003mW,

Record the PPM reading in the "PPM Read-
ing" column of Table 6-A, CW Linearity
Data, of the Performance Verification Test
Data sheet.

Adjust the source to read 30.0uW £0.5uW.

Record the PPM reading in the "Lin. Error"
column of Table &-A.

Calculate the error percentage compared
to a perfect 10:1 change using the formula:

Percent Error = LPL/PZ - 10}

MNote that the error should be less than the
value specified in the "Error Limit" col-
umns.

Add an additional 10dB of attenuation be-
tween the coupler and the Peak Power Sen-

sor, and repeat Steps 2 through 8. The next
lower rows of Table 6-A& will be used to Te-

cord the readings taken for the 20, 30, and
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#0dB attenuations as Steps 2 through & are
repeated for each level of attenuation.

9, Set the Pulse Generator to generate 5V
pulses (TTL) with 10 microseconds duration
and a repetition rate of lkHz. Connect the
Pulse Generator output to the TRIG INPUT
connection on the rear panel of the PPM.

I0. 5Set the PPM to use an external trigger in

the Peak Mode, mW display. Peak averag-

ing set to 500. This is done by pressing:

PEAK + MENU (1) ~F2 ~ MENU (2)
FZ 500 -ENTER

If the display indication is not in mW, press
the dB/mW key.
11 Remove all attenuators and repeat Steps 2
through 3 for the Peak Mode, recording the
test indications in Table 6=B, Peak Linear-
ity Data, of the data recording sheet.

6.3.3 Calibrator Qutput Level Test

The following test will check the absolute level
of the Calibrator function of the PPAM. Mote
that verifying the level is not the same as set-
ting the level. When the calibrator was pre-
viously adjusted, it was done using equipment
capable of setting it to a level within the speci-
fications of the instrument. The equipment
used to verify the value also has its own uncer-
tainties. Due to the nature of the measure-
ment, equipment does not exist to make |t prac-
tical to require a 10 times {or even 3 times) ac-
curacy difference between the specified perfor-
mance and the specified accuracy of the mea-
suring equipment. Therefore, the uncertainty
allowed for thiz test reflects both the uncer-
tainty of the callbrator, and the uncertainty of
the PPM and the detector used to verify it.

Place the PPM in the CW Mode by pressing the
CW key, then press the MENLU key and select
Calibration. When the Calibration/Zeroing
menu appears, press Fl and then Immedlately
press the number key "/, Be sure that the
Thermistor Power Meter is zeroed, and then
connect it to the CALIBRATOR output connec-
tion and set it to the ImW range. The calibra-
tor should read 1mW. To be sure that the mea-
surement Is correct, the following steps must be
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performed exactly as
stances shouold any ot key

the ones specified.

CAUTION: Do not press the ENTER key when
the Thermistor Sensor Is connected to the Cali-
brator. This will cause the Callbrator to output
100mW, and will possibly destroy the Thermis-
tor Sensor.

ﬁ]ven. Under no circum-
8 press an

l. Press CLEAR, then zero the Thermistor
Power Meter.

2. Press number key "7, and read the Therm-
istor Power Meter. Take note of the meter
reading.

3. Repeat Steps | and 2, Average six readings
if successive readings are different.

. Disconnect the Thermistor Power Meter
from the CALIBRATOR connection.

The average reading in 5tep 3 should be 1.000-
mW $%.3%. Note that a smaller uncertainty
than %.5% can be supported by this technique if
the callbration factor of the sensor has been de-
termined by a primary standards laboratory
such as the Mational Bureau of Standards., This
value merely reflects current commercial prac-
tice.

6.3.4 Calibrator Return Loss Test

Connect the Return Loss Bridge to the CALI-
BRATOR output and proceed as in the previous
test {substituting the Return Loss Bridge for the
Thermistor Mount until Step | is reached. Press

CLEAR. Usifng the Network Analvzer, measure
the return loss of the Calibrator over the band

of frequencies from 0.95 to 1.05GHz. The mea-
sured loss should be greater than 254dB.

635 Delay Accuracy Test

Set the Pulse Generator to generate a 10us wide
pulse with a repetition rate of exactly 1.250-
kHz. Adjust the amplitude to 5V. Connect the
Pulse Generator to the RF Source (Signal Gen-
erator) as shown in Figure 6-2, 5et the Source
to generate a 50us pulse when triggered by the
by the Pulse Generator. Adjust the amplitude
of the Source to OdBm or greater. The frequen-
cy of the Source is not important. Any Source
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operating within the range of the PPM will be
satisfactory, so long as it can be triggered with
an external pulse signal and has a rise time less

than about 30n3.

e — 0o
gl ?"ﬁ* il o
R

Figure 6-2. Delay Accuracy Test Setup

Set the FPM to read in the Graph Mode by
pressing the GRAPH key. FPress CLEAR to
cause the autoscale function to be performed
after the PPM has been connected to the Pulse

Generator. A graph of the pulse profile should
mow be displayed. Then, proceed a3 followss

l. Select a delay window of 0.2us, and set the
cursor delay to place the cursor at the 50%
point on the rising edge of the pulse.

LA
2. Set the 'Htfemme Delay" to be the value
read at the 50% point. Now set the start
delay to 799.05us. Set the cursor delay to
place the cursor on the 30% point of the
rising edge of the pulse. The cursor delay
should read 300.00us £0.08us.

6.3.6 Analog Output Accuracy Test

Set the RF Source to generate OdBm CW, and
connect the channel A detector 1o the output
{the only detector with the B501). Connect the
DVM to the channel A analog output (the single
analog output with the 8501) on the rear of the
PPM and, using the procedure given in Section
6.3.2, Step | on page 6-2, set the PPM to read
CW with an averaging factor of 200, Perform
the following tests:

l. Adjust the RF Source 3o that the PPM
reads exactly 0.00dBm. Record the reading
of the DVM. It should be less than 10mV.

2. Adjust the RF Source so that the PPM
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reads exactly =-10.00dBm. Subtract the
DVM reading recorded In Step | from the
current reading. The magnitude of the dif-
ference should be 1.000V £5mV.

3, [f a Model 83502 Is in use, repeat Steps |
and 2 after moving the DVM to the channel

B analog output.
63.7 ;-l]-ltgt Proportional to Frequency
et

Press the MENL key three times (third menu)
and select F3 to choose the source of frequency
correction. Then press F2 to select the rear
panel Input. The input characteristics will then
be specifled as follows:

Yoltage/GHz = [.00
Sweeper Start Voltage = 0.00
Sweeper Start Frequency = 0.00

Adjust the Precision dc Seource to 0.00V and
connect it to the FREQUENCY input at the
rear of the PPM. Select the CW Mode display.
The FREQ readout at the bottom ol the display
should read 0.00GHz. Set the Precision dc
Source to exactly 10.00Y¥. The display should
now read 10,00 GHz +0.05GHz.

6.3.8 Detector Return Loss Test

Using the 1033-N520/NS206 or another return
loss test setup appropriate to the frequency
range of the detectors to be used with the PPM,
measure the return loss of the sensor(s) used
with the PPM. Further information on the use
of this type of equipment is available in Wave-
tek Microwave's Application Note ANZO, "Swept
Frequency Testing". Specifications depend on
the type of sensor, its frequency range, and the
type of connector being used. Refer to the
specifications given in Section 1.2.3 on page 1-3
of the General Information section of this man-
uval to determine the specifications for the par-
ticular sensor under test. When using this
equipment, be sure to allow for the bridge di-
rectivity's contribution to measurement uncer-
tainty (in dB); this must be subracted from the
value of return loss specified for the detector.
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6.3.9 Plotter Output/IEEE #23 Interface

Connect the signal generator to the PPM and
display a pulse waveform in the Graph Maode.
The pulse parameters, frequency, etc., are arbij-
trary for the purposes of testing the GPIB plot
output of the PPM.

l. Using an IEEE 688 cable, connect the
graphics plotter to the GPIB output con-
nection on the rear of the PPM. MNote the
plotter address as selected on the plotter.

2. Press the MEMLU key five times, and select
F2 to enter the plotter address. If the
current address s different from the
desired address, enter the correct address
mumeber.

3. Press the MENU key twice, and select F3
to begin the plot.

This completes the Performance Yerification
Tests of the PPM. If the instrument performed

as given In this procedure, it is correctly cali-
brated and within published specifications.

6=5
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PERFORMAMNCE VERIFICATION TEST
DATA SHEET

MNote: Coples should be made of this sheet
before it is used, and kept with the manual.
These coples can be utillzed when future
Performance Verification Testing is performed
on this instrument.

Date: Model 8501 or 8502 5/M:
(cross out N/A above)
Cperator:
Test NMumber: (if required)
Table 6-A. CW Linearity Data (Sectlon 6.3.2)
Total Atten. Pwr. Set. PPM Reading Lin. Error Error Limit
0. 500m W M/ A N/ A
OdB
50.0uwW 5%,
0.500mW NI WA
10dB
A00uW %
0.300mw MNSA BA
2048
50.0uW 5%
0. 500mW NSA N/A
3046
L Ouw 5%,
0.500mW MNfA N/ A
i Ol B
S0 Ouww 9.7%

(continued on next page)

&-7
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Table 6-B. Peak Linearity Data (Section 6.3.2)

Total Atren. Pwr. Set. PPM Reading Lin. Error Error Limit
0. 5300mw ol D o MFA MIA
Cd By
50,00 % 508
0, 500mW NSA MN/A
[ DB
5000 6. 2%
0.500mW MNSA N/ A
20dBy
5000w 1 7%

Section 6.3.3 through Section 6.3.7 Readings

Section of Manual Specification Reading
£.3.3 Step 3 0.955 to 1.045mW
6.3.5 Step 2 799,92 to B00.08us
6.3.6 Step 2 0.995 ta 1.005Y
6.3 7 9.95 to 10.05GHz
6-8
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F. MAINTENANCE

.l  INTRODUCTION

Thiz section of the manual defines maintenance
practices and troubleshooting procedures re-
quired for fault isolation down to PC board lev-
el

It should be remembered that problems can oc-
our that might be produced by eguipment or
compoenents peripheral to the 3501/3502 units.
Preliminary checks should be made 1o be sure
that external equipment or components are not
causing what appears to be a malfunction within
the Instrument.

7.2  PERIODIC MAINTENANCE

The following maintenance procedures should be
performed once each vear (with exception as
noted) unless the meter is operated in an ex-
tremely dirty or chemically contaminated en-
vironment, or is subject to severs abise [sisch as
being dropped). In such cases, more frequent
mairtenance (immediate if the unit is dropped
or severely sbused in some way} is required.

A. Blow out all accumulated dust and dirt with
forced air under moderate pressure.  Also,
the cooling fan on the rear panel of the
PPM should be checked every 3 months for
accumulated dust. A dirty filter could re-
strict the air flow into the unit to the point
where the instrument could overheat, cais-
ing the thermal sensor to shut the instru-
ment off right In the middle of & test roy-
tine. [f dirty, the filter should be removed,
cleaned with a mild detergent and water
splution, dried, and replaced. (If necessary,
replacement filters can be ordered from
the factory.)

Removal of the filter from s holder §s ac-
complished by snapping the retainer out of
the holder. Do not remove the screws from

the filter holder.

B. Inspect the unit for any loose wires or dam-
aged components. Check to see that the
unit's PC boards are properly seated in
their receptacles, and that all wire lead
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connectors are properly attached to their
PC board pinz.

C. The front panel and housing of the unit can
be cleaned using a cloth dampenesd in a
mild detergent. ED-D not use abrasive clean-
ers, scouring powders; or any harsh chemi-
calss. Wipe the soap residue off with a
cleam, damp cloth; then dry with a clean
dry cloth.

0. Make a performance verification check in
accordance with the procedures found in
Section 6 of this manual. If the perfar-
mance is within the required specifications,
o further service is required.

7.3 CALIBRATION

Using all solid state components, the Model
8301/850¢ meters are extremely rugged and re-
lhable. Consequently, thers is very little drift
due to component aging, and adjustments to the
units are rarely required- If measurements indi-
cdte fhat an adjustment is set within the indi-
cated range, do not attempt to putl it "right
on's It s often the case that variations in the
equipment being used 1o make the test account
for small differences in messured values. Since
same adjustments can be interactive, be abso=
hitely sure that an adjustment is really required
before making it.

Except where specified, the instrument will be
referred to as just "PPM" (Peak Power Meter) in
these procedurss.

Calibration Data Sheets covering the readings
taken in Sections 7.3.3.1 through 7.3.3.7 are in-
cluded at the end of this section, starting on
page 7-15. These sheets can be removed, cop-
ied, and the copies used for recording test and
calibration data readings, if required.

NOTE: 11 it i4 desired to calibrate any of the
RF detectors used with the PPM (such as after
replacing the diode element);, this can be ac=
complished in the field hy using the Wavetek
Microwave PROM Programming Accessory Kit,
P/N 16976, This kit contains all of the neces-
sary comporents and instructions required for
proper detector calibration. U the Kit = not
avallable, the detector can be returned to the
factory for calibration.

Model 8501 /8502
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Figure 7-1. Location of 8501/8502 Calibration Components
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7.3.1  Test Equipment Required

(All test equipment must be within calibration
limits as specified in the instruction manual or
calibration procedures pertaining to the partic-
ular piece of equipment.)

Description Representative Model Key Characteristics
Digital Voltmeter (DVM) Fluke Madel 8200 54 dig. dis., 0.05% accuracy.
Frequency Counter EIP Model 348 10 digit readout. At least |GHz
Frequency Counter/Timer Telktronix Model DC509 30us period s 1lppm
Oscilloscope (Scope) Tektronix Model 465 ImV/DIV and 50MHz bandwidth
Power Meter H. P, Model 432 0.95 to 05GHz at 0dBm «1.3%
Precision Voltage Source Digitec Model 3110 5.000V with 0.02% accuracy.
Pulsed RF Signal Generator  Wavetek Mode] 907 Trig. Modulator
Variac CGeneral Radio Model WiMT3A  Metered
RF Detector Wavetek P/N 16936 High Speed (15ns)

7.3.2 PPM Preset Conditions 1. Select RATE (HZ) - LK.

A. Set the Frequency Counter/Timer as fol- 4, Select PULSE DELAY - X1.
lowrs:

5. Select PULSE WIDTH - X1.

. Set FUNCTION switch ta "PERIOD A"
6. Adjust RATE to mid-way between

2. Set AVERAGES switch to "10 to the 'MIN' and "MAX"
6th power".
7. Adjust DELAY 1o approx. Jusec
3. Set SLOPE switch to "' [MINIMUM).
. Set ATTEM switch 1o "¥1" 8. Adjust WIDTH to mid-way between

0.Zusec and |0usec (approx. Susech

5. Set SOURCE switch to "EXT™
C. Connect a cable from the SYNC NORMAL
6. Sat COUPL switch to "DC". QUTPUT of the Signal Generator to the
TRIG INPUT on the back of the PPM.

7. Set TRIG LEVEL switch to "AUTO".
M. Connect the PPM to the Variac, set the
B. Set the Signal Generator as follows: Variac to L13YAC, and turn power on.
l. Select MODE - PM (Pulse Modulation).

2. Select PULSE MODE - INT -PLLSE.

74
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7.3.3 Procedurss

{Figure 7-1 on page 7-3 |s provided as a fold-out
sheet that can be used as reference to locate
the various co nents required for adjusting
purposes during the calibration p‘rul:l:d'l.r.l’ESJ

The procedures of the following sub-sections
should be performed whenever the instrument is
due for routine calibration, or when it is felt
that callbration is required. All test points and

adjusting components are labeled, and are ac-
cessible at the top of the PC boards. It is not

necessary to remove any individual PC boards
from the unit to perform these calibration pro-
cedures.
7.3.3.d REGULATOR BOARD(AZ)
A.  +3 Volt adjust.

l. Connect the DVM LO test lead to A2
TEIL.

2. Connect the DVM HI test lead to A2
TF2.

3. Adjust AZROZ (+5V ADI) for a DVM
reading of +3.000V¥ +100mV.

4. Vary the Varlac voltage from [00VAC
to 130VAC,

3. The DVM reading must not change more
than +5mV.

B. -3.2V Check.

l. Connect the DVYM HI test lead to AZ
TEEO.

2. The DVM must read -5.200V +200mV.

3. Vary the Variac voltage from 100VAC
to 130VAC.

% The DVM reading must not change by
maore than £5.2mV.

5. Set the Variac to 115VAC,
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=13V Adjust.

l. Connect the DVM LO test lead to AZ
TPa.

2. Connect the DVYM HI test lead to A2
TP4.

3. Adjust AZR2Z (-15V ADI) for a DVM
reading of 15.000Y 4£15mV,

%, Vary the Variac voltage from [OOVAC
to 130VAC,

3. The DVM reading must not change by
more than +15mV.

0. +15V Check.
l. Connect the DVM HI test lead to AZ-
TP3.
2. The DVM must read +15.000V +45mV.
3. Vary the Variac voltage from |0OVAC
to 13OVAC,
%. The DVM reading must not change by
more than +15mY.
E. Turn OFF the power.
F. Disconnect the Varlac and plug the PPM in-
ta the bench ac mains connection.
7:3.3.2  INITIALIZATION
A. Turn ON the Instrument and adjust the
CONTRAST of the display for easy view-
INg.
B.  Perform the SELF TEST by pressing EN-

TER.

I, At the completion of the Self Test press
Fl. If the 5elf Test failed, note the
failure number and proceed by pressing
CLEAR and then Fl.
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. Calibrate the Detector.

NOTE: The following portion of the Cali-
bration procedure only needs to be done if
the Detector being used is different than
the one that was last used with the PPM.

1. Press ENTER.

7. Connect the Detector (channel A de-
tector if the unit is an 8302) to the
CALIBRATOR output.

3. Press ENTER and wait for the calibra-
tion cycle to complete.

4, Disconnect the Detectar from the CAL-
IBRATOR cutput.

5, I the unit ix an 3302 and a chamnel B
detector 18 connected, perform the fol-
lowing. Otherwise press CLEAR.

a:. Connect the channel B detector to
the CALIBRATOR output.

b. Press ENTER + EMTER and wait
{for the calibration cycle t© com-
plete.

¢. Disconnect the detector from the
CALIBREATOR output.

f needed or desired, the Internal Clock can
be set as follows:

[. Press MENU = MENL = MEMNU + MENU

+F3 +Fl
?. Enter the correct date [(MMDDYY -+
ENTER)

3, Erter the correct time (HHMMSS + EN-
TER * F3

7.3.3.3 ANALOG BOARD (AG6/AT)

MOTE: Analog PC Board MNos. A& and A7
are exactly the same. The Model 8501 uses
fust A& whereas the Model B502 uses both
A& and A7. When testing a Model 3502, all
A6 reference designations listed in this
gection will become A7 when the A7 board

I3 tested.

www.valuetronics.com

7-6

A

.

+10V Reference Adjust.

L.

r

L

LY

3.

Connect the DVM LO lead to ABTPL
(REF COMMON).

Connect the DYM HI lead to AGTPZ

(+10WL

Adjust AGRIL3 (1OV REF ADJ) for
10000V ¢3mY.

I{f the wnit is an 8502, repeat Steps I
through 4 for PC board A7.

Disconnect the DYM.

Sampler Zero Adjust.

L:

2
3.

Set the PEAK AVERAGING NUMBER
to 20 by pressing MENU « MENU +F2 »
20 + ENTER

Connect the Scope lead to ABTPS,

Adpst AGRI11Z (SAMPLER ZERO) for
0¥ $2mV offset at the sample time.

Trigger Oifset Adjust.

1.

2.

ER

i,

Connect the Scope lead to AGTPL3
(TRIGGER OFFSET).

Adjust AGRI113 (TRIG OUT DC OFF-
SET) for OV almV offset.

If the unit is an 8502, repeatr Steps B
and C for board AT.

Nisconnect the Scope test leads.

Analog Output Adjust.

1.

Press the RESET button on the back of

T i e i
i FET:-J sirgll For Adovice FpadTions
Press F1 + 1 +F2 T
L gimeet SAPT PReY Lol

Cornect a cable from the DVM fa the 2 vl
AMALOG OUTPUT on the back of the ; ¥
PPM (ANALOG A output if the unitis =
an 8502), e

Adjust AGR&T (LIN GAIN) for 0.000V
,lt;m‘lf reading on the DVM.
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3. Presz F3.
6. The DVM should read 3.000V 125mY,
7. Press Fl.
8. The DVM should read -5.000 £35mV.
9. If the unit being tested is an 8502, press
F2 and repeat S5teps 3 thro & after
moving the rear cable to thﬂNALﬂﬁ
B output.
E. Thermistor Sense Circuit.
l. Press CLEAR *4§ *F|
Z. The reading should be approximately
3000mY at a detector temperature of
30°C (82.4°F). The reading will vary
about £0.2V/OC with any increase or de-
crease In temperature from the 3090
level. (Press Fl for new readings.)
3. Press CLEAR + CLEAR + F3
7.3.3.4 GPIB/CAL CONTROL BOARD (A3)
CAUTION: The maximum output power of the
Calibrator is over 100mW. Be sure it is working
properly before connecting the Power Meter.
A. Calibrator Frequency Check.

1. Connect the Frequency Counter to the
PPM CALIBRATOR output.

2. Select CALIBRATOR TEST MODE by
pressing MENLI *F3 +Fl +7

3. The frequency must be [GHz +50MHz.

. Disconnect the Frequency Counter fram
the CALIBRATOR output.

5. Press CLEAR.
B. Calibrator Cutput Adjust.
1. Zero the Power Meter.

2. Connect the Power Meter detector to
the CALIBRATOR output on the PPM.

3. Adjust A3R16 (CALIB SET) for 0dBm.
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4. Press any numeric key. If the
Power Meter indication Is negative
{e.g. -0.2dBm), adjust A3 RI16 in
the CW direction to approximately
twice the error.

B. Press any of the numeric keys to
take another reading.

€. Repeat Steps 4 and b until the
Power Meter reads 0.00d4Bm.

4. Disconnect the Power Meter from the
PPM.

2. FPPM Calibrate.

I. Connect the Detector {channel A if the
unit is an 3302 to the CALIBRATOR

DUtput.
2. Press ENTER.

3. Wait for the PPM to calibrate jtsalf
{about | minute).

¥. Disconnect the Detector from the CAL-
IBEATOR ocutput.

5. M the unit is an 3502, repeat Steps |
through & for channel B.

T.3.3.5 CPU BOARD (Ak)
A. Time Oscillator Adjust.

I, Connect the Frequency Counter/Timer
common lead to ASTEI (COMMORN),

2. Connect the Frequency Counter/Timer
test lead to AGTES.

3. Adjust ASCHT for 30.51757 Busec
£0.000040usec.

4, Disconnect the Freguency Counter/
Timer test leads.

7.3.3.6 DIGITAL DELAY BOARD (A%)

A, Delay Oscillator Adjust.

l. Connect the Frequency Counter com-
mon lead to ASTP3 (5V Coammon).
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2. Connect the Frequency Counter test
lead to ASTPS.

3. Adjust ASCT?? for 37.062500MHz 4100
Hz.

%, Disconnect the Frequency Counter test
lead,

B. Vernier Delay Adjust.
MOTE: This adjustment requires the use of the

High Speed {13nsec) Detector. Do not attempt
it with a Low Speed (7 3nsec) detector.

l. Connect the Detector (channel A if the
unit Is an 8502) to the Signal Generator.

2. Place the PPM in the Graph Mode by
preasing GRAPH +CLEAR

NOTE: The left half of the PPM display should
look similar to Figure 7-2. The small vertical
markers at the bottom of the display represent
1/10th of the total display window. The left
edge of the display is Ousec [START DELAY),
and the right edge is equal to the DELAY WIN-
DOW plus the START DELAY. The small hori-
zontal markers going up the left side of the dis-
play represent the 10%, 50%, 90% and Refer-
ence Power (100%) levels.

A ] i i B i ' '] i i ]

Figure 7-2. PPM Digital Delay Display

3. Select EXTERNAL TRIGGER by press-
Ing MENU *F2

k. Adjust the 5tart Delay to move the
start of the pulse near the beginning of
the Graphics Display. This is done as
follows:
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3.

2.

10,

1.

a. Press DELAY +Fl

b. Rotate the HAND WHEEL CW un-
til the start of the pulse is within
1/% of a division of the start of
the Graphics Display.

e. Press ENTER.

Adjust the Delay Window to 0.03 usec
by Igre-ss]ng DELAY * F2 *+ .05 * EN-
TE

Set the Cursor Delay to the 25.6 nsec
multiple (Table 7-A on the next page)
that occurs after the start of the dis-
played pulse by pressing DELAY *F3 +
nn {e.g. 0.0256 for 25.6nsec) +ENTER

Set the Start Delay for the Cursor De-
lay minus the figure shown in the &
nsec colurnn on Table 7-A by pressing
DELAY + Fl + nn {e.g 0.0196 which is
0.02%56 minus 0.006) + ENTER

Set the Pulse Delay on the Signal Gen-
erator so that the rising edge of the
puise on the PPM display crosses
through the cursor at approximately
the input pulse's 30% point.

Set the Delay Window for linsec by
pressing DELAY +F2 =.012 ~ENTER

52t the Reference Power to 1dB more
than the Cursor Power Indicated on
the PPM display by pressing F3 +F2 +
nn +ENTER

Adjust ASR30 (VERNIER DELAY) to
its maximum CCW position.

{continued on page 7-10)
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Table 7-A. Multiples of 25.6nsec (Use with Section 7.3.3.6)
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nSEC ~brsec u SEC ~hnser u SEC =hrsec u SEC =Bgec

25.60 12,60 10240 [.01&0 20224 2.0164 3.0208 L0108

Jl.20 45,20 L0596 L0436 20880 20420 10664 13,0404

To.R0 70,80 1.0752 l.0&8%2 20736 2.0676 3.0F20 30660
102,40 L l.1008 10948 208992 2.0932 1.0978 30916
123.00 122.00 1.1264 1.1204 2.1208  2,118% .1232 31172
153.60 147,60 L1520 L. 1&&0 21504 2. 1 aby 31488 A ]428
7920 173.20 1.177& I.1716 2.1760 2. 1700 A LTag 3.1684
204,80 198.80 1.2052 1.1972 22016 21956 3.20040 11940
23040  224.40 1.225% 1.222% 2.2272 2.2212 3.2256 L2196
256.00 Z250.00 .2544 1.248% 2.2528 2. 2468 3.2512 37452
281.60 27 5.80 |.2800 1.2740 22784 2,27 3.2T6R 3.2T0R
3720 30l1.20 1.3056 1.2996 23000 2.2980 3.3024%  3.7964
332.%0 326.80 1.3312 1.3252 2.329 2323 3280 3.3z
358.40 352.40 1.3562 1.3308 2.3552 23492 33538 A3%7e
3R4.00 37800 1.3324 1.37 65 2. 3808 2.3748 33792 3.373%
09,60 L0360 L5080 LAan20 24064 26004 34048  3.398%
#35.20 429,20 1.4336 1.4276 24320 24260 34300 35244
6080 454,80 143592 15532 258576 F 3.4560 34500
BBEAD  GE0.LO 14848 [.47 88 24832 245772 3.h816 34756
512.00 506,00 1.5104 L5044 2. 588 22,5028 3.5072 3.5012
53760 331.60 1.5360 1.5300 2.5344 2.5284 3.5328 35768
553,20 557.20 1.5616 1.5556& 2.5600 2.5540 31,5584 35524
SEE.B0 582,80 1.5872 1.5812 2.5856 2.5796 3.53%40 3.5780
G460 S0R8.40 L1228 1.606E 26112 2.6052 3609 3.6036
AU0.00 63400 L.638y 1.6324 26368 26308 3.6352 31.6292
66560 65960 L6640 165580 26674 20564 16608 16548
69120 68520 1.6896 L6836 26880 26820 36860 6RO
716,80 710,80 L7152 1.7092 27136  2.7076 37120 1.7060
ThE a0 736,450 1.7408 1.7348 27332 L7332 3.7378 37316
768.00 762,00 17664 1. 7604 27648 27588 .7632 37572
193,60 787.60 1.7920 1.7R&0 2.7904 2.7844 3.7388 3. 7R2%
E19.20 213,70 [.3176 1.ELLG Z2.8160 LE100 J.E]14n 3.B0EL
B4u 20  EB34.B0 1.B432 1.8372 2Ak16 2.835% 3.2400 3.8340
B70.40  Be4.40 l.EeRA 1.B628 LRATZ 2.BALZ 1.8656 3.8594
296,00  E290.00 1.E98&0 1.5584 2.8928 28868 3.3912 3.8R52
921.60  915.40 1.9200 [.2140 2.9184% 29124 39168 39108
57,20 9u1.20 1.4 56 1.9396 2.9400  2.9380 3.9424 3.9364
972,80 S56.80 L5712 1.9652 29698  2.9636 3.9680 1.9620
99850 992.40 1.9968 1.990% 2.9952  2.9892 1,993 39876

=9
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12. The display should look similar 1o Fig-

ure 7=3, below.

v

O T, (e US| S ], TR S LA |

Figure

13.

1%.

15,

L&,

7-3. PPM Display w/ASR30 Max. CCW

Adjust ASEID CW until the risetime of
the displayed pulse is smooth {see Fig-
ure 7-4),

et the PEAK AVERAGING NUMBER
to 50 by pressing MENU + MENU + F2
+ 30+ EhFI'EF!

The rising slope of the pulse must still
ook smooth. If not, read|ust ASR30.

Press CLEAR.

L~

1 | | I | 1 ] L ] ]

+

Figure 7-4. PPM Display w/Smooth Risetime

7337

EXTERNAL INTERFACE

A.  Monitor Outputs.

L.

Connect a terminated coaxial cable
from the MOMNITOR output on the back
of the PPM (channel A if the unit is an
£502) to the Scope.

www.valuetronics.com
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The Scope display should look like the
pulse displayed on the PPM Graphics
display with the baseline at approxi-
mately =2.4Y and the amplitude repre-
senting the buffered detector signal.

If the unit being tested is an 8502

a. Disconnect the channel A detec-
tor from the Signal Generator.

b. Connect the chanmel B detectar to
the Signal Generator.

c. Select B channel AUTOSCALE by
presiing B + CLEAR

d. Move the coaxial cable from the
A chanpel MONITOR output to
the B channel MONITOR output
on the 8502,

&, The 5Soope display should be the
same as Step 2.

Mizconnect  the terminated coaxial
cable from both the 8502 and the
Scope.

B. Sync Output.

Connect a coaxial cable (no termina-
tion) from the S5YNC output on the

back of the PPM to the Scope.

The Scope display should look similar
to Flgure 7=3; below.

o =0.8Y

o =1LEY

I & nsec I

Figure 7-5. PPM Sync Output Scope Display
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Disconnect the coaxial cable {rom
both the PPM and the Scope.

Frequency Input.

L.

3.

Connect a coaxial cable from the Yalt-
age Source to the FREQUENCY IN-
PUT connection an the back af the
PEM.

Set the Voltage Source to +5.000V.
Select the External Frequency input by

pressing MENU + MENU » MENL + F3
+F2 + ENTER + ENTER . ENTER

Place the system Into the Peak Mode
by pressing PEAK.

The FREQ = XX XX portion of the PPM
display must read 3.00GHz +0.02GHE.

RF Blanking Output.

k.

5.

7.3.2.8

A,

Connect a coaxial cable from the
Scope to the RF BLANKING ocutput on
the PPM.

Disconnect the Detector from the Sig-
nal Generator.

The Scope should display a dc level of
+5V.

Enter the Autozero function by press-
ing MENL! +F3 +F2 +ENTER

During the Autozero cycle the Scope
display must drop to near OV,

MISCELL AMEQLIS

Yalume Adjust.

r

L,

Adjust the YOLUME ADJ on the back
of the PPM fully CW.

Press several keys, Very little (if any)
sound should be heard from the speak-
er.

Adjust the VOLUME ADJ fully CW.

Press several keys. The various tones
should be very easy to hear.

www.valuetronics.com
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7.5 TROUBLESHOOTING

Information provided in this sectlon should en-
able a technician to locate a malfunction and
determine specifically which PC board Is caus-
ing the problem. The instructions given in this
section are used to trace a problem to a specif-
ic board. Then, the electrical description of the
board contained in Sectlon 5 (located by refer-
ring to the Table of Contents at the fromt of the
manuall, and the pertinent schematic diagram
(5D of Section 8 {located by referring to the In-
dex for the 5D's on page 5-1) can be employed
to assist the technician in circuit tracing the
bad board. Ensure that devices or components
external to the PPM are mot the cause of the
problem before starting the Troubleshooting
procedure.

In general, troubleshooting of the PPM is divid-
ed into three parts. First, the display Is observ-
ed for any error flags (numbers) that might pin-

int the specific faulty section of the circuitry
after performing the Self Test function —-- see
Section 3.7.3 on page 3-40). Second, a known
and specific pulse or CW signal is applied and
varied as required to allow a general determina-
tion of the severity and parameters of the prob-
lem. Third, suspect PC boards are placed an
extenders, and waveforms and dec voltages indi-
catlons are traced and checked. Faollowing this
initial philosophy, the subsequent steps given in
this section can be used to isolate and locate
the speciflic PC board responsible for a particu-
lar problem.

741 Equipment Required

The same equipment as listed on page 7-% will
be required for performing the Troubleshooting
procedures given in this section. Additionally,
the WMI P/N 17073 Extender Board is needed
for troubleshooting the Power Supply PC Board
(AZ), and the WMI P/N 17076 Extender Baard is
required for troubleshooting the GPIB/Cal (A3),
CPU (AL), Delay (AS) and Analog (AB) PC
Boards to component level.

Initial {Power-On) Fallure
Indications & Possible Causes

I. Mo indication that the power is turned on
when the "ON" button is pressed. (Fan not
running and no lights lit en the front panel.)

742



b}

c)

d)

e

f)

Madel 8501/3502

Ensure that the power cord is plug-
ped into an ac source with the cor-
rect voltage and frequency for the
PPM. (5ee Section 2.2 on page 2=l
of the Initial Instructions section of
this manual.}

Check the AC Tnput Fuse (F1) on the

rear panel to be sure that it is in
place and not blown.

Fnsure that the AC Select Plate is
installed in the rear of the instru-
mients

Ensure that the Power Supply Regu-
lator PC Board (A2) is properly seat-
ed in its socket.

Check the Thermal Shut-0Off switch
located on board A2,  (Also, see
Section 7.2.A on page 7-1.)

Check the +3V (CR1) and £15V (Al
CR1) Bridge Rectifiers.

2. Front pane! apparently works (LCD display
turns on and lights flash when power i3 ap-
plied), but the fan is not running.

al
b

)

Check the +13¥ supplies,
Check the fan motor.
Check the Fan Filter Circuit con-

sisting of AIR1 through AIRSG, Al
Cl13, and A1 C14.

3. Fan Is running, but nothing on the front
panel is working.

a)

B

Check the +53V and -3.2V power sup-

plies.

Ensure that the Front Panel Inter-
face PC Board (A8) is properly seat-
ed in its sacket.

b, Fromt panel lights are flashing and LCD
display is dark.

al

Ensure that the CPL! PC Board (A4}
is properly seated In its socket.
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k) Press the RESET button on the rear
panel. If this clears the problem,

check the output of the Reset Timer
{A41I17) for a pulse width of approx-

imately 750ms when the RE5SET but-
ton is pressed.

) Check the 6MHz CPU clock at Ab
TPI.

] Check the CPU Halt signal at A8
U12, pin 17 low digital level indi-
cates a "Halt" condition).

el Check the Address and Data I/O on
the CPU at ASUILZ.

it Check the Address Buffers on the
CPU at ALUT, ASLIE, and A¥LIS,

g Check the Data Buffers on the CPU
at ALIIZ and ALLI3E.

hl Check the Address Decoder on the
CPU at ALU3G.

1 Ensure that all of the PROMs aon the
CPU board are installed in their pro-
per locations.

Self-Test Fallure Indications &
Posgible Causes

T4.3

Information given in this sectlon assumes that
the PPM was working properly when it was ini-
tially turned on, that Self-Test was selected, a
failure occured, and an Error Mumber was
shown in the instrument's display window. MNote
that during the Self-Test, all of the front panel
LEDs are lit.

Bach of the 11 Seif-Test checks will be de-

seribed briefly, and then possible causes of the
problem (as indicated by the displayed Error

Mumber pertaining to the specific test) will be
listed.

SELF-TEST #1 (Error Number 01):
5.2V Qut of Talerance

74,31

This test applies -5.2V to the Analog A/D Con-
verter (AGLIY) through switch A6UIL3. The -3.2¥
miust be between -4.94 and -5.46Y.
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a) Check the 5.2V regulator circuit on

PC board A2,
b Check the switches (AGLIIC and A6
UZ0) on the Analog Board (Ag).
c) Check the PPI chip (AGUIL).
7.4.3.2 SELF-TEST #2 (Error Number 02):

Memory Bad

Performs a "walking ones” test on the volatile
RAM. (Clears the memory, then writes and
reads a "IV to each memory location. Then
writes and reads a "2, stc.)

al Check the volatile RAM chips A%US,
AWLIE, ABLIA0, and ALU3L.
7.5.2.3 SELF-TEST #3 (Error Number 03):

Excessive A Channel Offset

This test sets the A channel Analog PC Board
(A&} to its maximum gain of 8192, and measures
the total offset voltage present at the input to
the Analog A/D Converter (ABU7). The allow-
able range for the voltage at the input to the
Analog PC Board is £0.5mY which would mean a
range of #4.096Y at the input to the A/D Con-
verter.

al Swap the detector and re-run the
Self-Test,

b} Check the amplifiers in the Analog
PC Board.

c) Check the Analog Switches A&LJ25,
ABLI20, ABLILS, and A6LI13.

d) Check the PPl chip ASUL.

7034 SELF-TEST #¢ (Error Number 04):

A Channel Gainm Error

This Self-Test sets the first variable gain stage
to-a gain of & and measures the offset. Then,
0.3Y is applied to the input of the x2 amplifier
and the overall gain is measured. The first var-
table gain stage is then re-set to unity gain, and
the second stage is tested, then the third, and
then the fourth In the same way. The tolerance
for each stage is $2% of the gain.
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a) Check the amplifiers in the Analog
PC Board.
b) Check the Analog Switches AGU22,
ABUILS, and AGUIL3,
cl Check the PPl chip ASUL.
7.4.3.5 SELF-TEST #5 (Error Number 05):

Excessive B Channel Offset

Use the same description and Troubleshooting
procedures as given in Sectlon 7.0.3.3. All re-
ference designations are changed to A7, Ap-
plies only to the Model 8302,

SELF-TEST #& (Error Number 06):
B Channel Gain Error

e

Use the same description and Troubleshooting
procedures as given In Section 7.8.3.%. All re-
ference designations are changed to A7. Ap-
plies only to the Model 8502,

SELF-TEST #7 (Error Number 07k
A Channel Analog Output DAC

f4.3.7

This test routes the output of the Analog Out-
put DAC circuit to the input of the Analog A/D
Converter. The DAC is stepped through 81
steps from low to high (each step is 0.1V). The
tolerance is $0,5% «10mV.

a) ABRAT (LIN GAIN) is not adjusted
properly. See Section 7.3.3.3.D on
page 7-6.

)] Check DAC circuit A6LIE, ASULLA,
and ABLIZLA.

c) Check analog switches A&UZD and
ABLITIC,

d) Check the PPI chip A&UIL.

el Check the decoder circuit consisting
of ABUZC & D, AGU3C, and A&LSD.

T.4.3.8 SELF-TEST #8 (Error Number 08):

B Channel Analog Output DAC

Use the same description and Troubleshooting
procedures as given In Sectlon 7.4.3.7. All re-
ference designations are changed to A7. Ap-
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plies only to the Model 8502,

SELF-TEST #9 (Error Number 09):
Delay 82555

7.%.3.9

This test writes a hex "AA" to the first port of
ASUS and reads back the data. It then writes a

hex "35' to the same port and reads back the
data. These tests are then performed on the re-
maining two ports of A5U6, and on all three
ports of ASUT.

al  Check ASUE and ASU7,

bl Check ASUS.

cl
7.3.4.10

Check Address Decoder ARLIAY,

SELF-TEST #10 (Error Mumber 10):
Delsy Time Error

This test sets the PPM Into the Peak Mode with
a delay of 200ms It then triggers the delay cir-
cult and measures the time until the delay is
complete. The tolerance is ¢+7ms.

al Make a thorough check of all cir-
cults on the Digital Delay PC Board

{AS).
7.5,3,11  SELF-TEST #11 (Error Number 11):

Calibrator Bridge Voltage Error

This test uses the same software as the Calibra-
tlon cycle to check the Bridge Voltage.

a) Check AITP?. Must be between +3
and +10Vde.

b} Check PPI chip A3US9,

e} Check A3U1&, AILLS, A3IUL0, A3
U3, and AJLLBA.

d} Check the Calibrator (A12).

el Check Address Decoder A4UI34,

754 Input/Output & Calibration Failures

1. The External Trigger input is not function-
Ing-
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a) External Trigper not selected: See
Section 3.4.2.1.2 on page 3-10.
b Check ASQL.

e Checlk ASU31 and ASU3D.

d) Check ASUT.

The External Frequency input Is not func-
tioning.

a) The External Freguency input has

nat been selected.  See Section
3.6.1.2 on page 3-13.

b) Check AGUZ0 (or ATU20 if this is a
B chanpel problem).

el Check AGREL, ASRI140, and AGCIY,
i) Check AsUL.
The SYNHC OUTPUT Is not functloning.

MOTE: This is an ECL level pulse that has a
pulse width of approximately 20ns.

a) Check ASUASC.

The RF BLANKING OUTPUT is not func-
tioning properly.

a) Check AIQ7.
k) Check A3LIA.
The MONITOR OUTPUT is not working.

a)  Check A6Q9% for A7Q9 if it is a B
channel problem).

The PPM passes Self-Test; but fails when
attempting to calibrate the detector.

a)
b)

Replace the detector.
Replace the detector cable.

c) Refer to Section 7.3.3.4 on page 7-7

to check the Calibrator output.
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CALIBRATION DATA SHEET

MOTE 1: Copies should be made of this sheet NOTE 2: While continuing step by step
before it Is used; and kept with the manual. through the calibration procedures, if it should
These copies can be utilized when future be found that any specifications cannot be met
calibration routines are performed on this by performing the indicated adjustments, im-
unit. mediately go to Sectien 7.4, Troubleshooting,
and follow the instructions given therelin.
Date:
Mode!l 3301 or 8502 PPM S/N:

Operator: {cross out one)
Test Mumber: {if required)

Section of Manual Specification Reading

7.3.3.1.A3 +3.9300V to +5.100V

o N Within £5mV of A.3 reading

?-3 -3‘-1-512 rj.ﬂﬂn‘lr t|:| -jru[}ﬂ"lr

7..%1LB.A Within £5.2mV of B.2 reading

735153 =14.983Y to -15.015V

7.3.3.1.C.5 Within £13mV of C.3 reading

7.3.58.1.0.2 +1 8,955V to +13.065V

7.3.3.1.0.4 Within +13m¥ of D.2 reading

A6 A7

7.3.3.3.A3 +3.997V 10 +10.003V

7.3.3.3.B3 =2mV ta +ZmV

F3.3.3.C.2 -km¥ to +1m¥

7.3.3.20.D.% =10m¥ to +10mY

7.3.3.3.0.6 +L.375Y to +3.025V

(continued en next page)
7=13
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Section of Manual

Specification

Reading

F.3.03.0D.8

-4.965V to -3.033Y

730082

Approx. 3000mY
{+0.2¥/2C deviation from 30°C)

7.3.3.4.8.3

230MHz to 1030MHz

T3 A3.A3 30.517538 to 30.31761 8usec
T.33.6.A.3 39.062400 to 39.062600MHz
T3 0.Ch 4,98 to 5.02GH=z
7.3.3.7.0.3 +3Vde

733,705 Approx. 0Vdc

7-16
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