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The card included below is provided for your convenience. If so desired, the card can
be used as a decal which can be affixed to the top of your 8540 Series Power Meter or
any other convenient location by peeling off the backing to expose the adhesive. I it
should ever be absolutely necessary to remove the decal, it should be remembered that
the adhesive is specified to secure the decal firmly {o the surface it is mounted on and
there is a very slight possibility that the paint on the instrument might chip. One corner
of the decal should be lifted, the decal tornt off quickly, and any residual adhesive
cleaned off of the surface of the instrument housing with alcohol or a petroleum based

cieanser.

PLEASE NOTE

Prass I MENLU !Key

SENSOR RCM (S/N Cal Factors, (dB)
CALIBRATOR (xx dBm; Calibration)
TEST FUNCTIONS (Select Test)

8540 Series Power Meters

MENU TREE

NOTE: The menus have a convenient
metnory effect. The BASE Menu returns
to the same selection it dispiayed prior to
menu xit allowing rapid instruzment

poe OFFSET (xx.xxx db, A, B)
configuration during focal aperation.

P RESOLUTION (xxx.xx, Top.Bot)

. AVERAGE (Auto, 24.8.16,32,.....512)
e USER CAL FACTOR (1.5%)

e PEAKING METER (Status, Pk A, Pk B)

— AEF POWER ONOFF {On, Of

jm &, B, A/B, ....., OFF (Top Line; Bottorn Line)
. SETUP MENU ——— _Pross

*se up/dawn arrow keys
o show metit choices.
Select by pressing ENTER.

: Ke
" SERVICE MENU SA:E SETUP (Registers | - 20)
l L PEAK SNSR SETUP (fat, Ext, CW)
= MIN/MAX SETUP (Top Line. Bottom Line}
preass [ENTER]Key e LIMITS SETUP (Top, Bot; On, OfF; Level)

e ity / W SETUP (Top, Bot; Lag, Lin)
— REL SETUP (Top, Bot, On, Off)
— (P18 SETUP (Mode, Address)

SOFTWARE VERSION (Date, version) | ANALOG QUT SETUP (Top, Bot: Log, Lins
CLEAR ALL MEMORY (Yes, Noj beum ' prop F SETUP (On, OFF; Start V; V/GHz)
i SOUND SETUP (On, O
Initial Operating Instructions

!
2)
3
4

5

Connect sensor to the sensor cable and the power meter.
Connect the sensor to the Calibrator Port.
Prass the ZERO/CAL key to calibrate the sensar.
For Peak Power Sensors Only

After caiibration, connect the peak power sensor *Detector

Qut® to an oscilioscope input fo view the pulse amplitude profile.
Connect sensor to measurement port.. :
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WARRANTY

The Giga-tronics Power Measurements Division (PMD) warrants that all preducts manufac-
tured by Giga-tronics PMD conform to published Giga-tronics PMD specifications and are
iree from defects in materials and workmanship for a pericd of one (1) year from the date of
deiivery when used under normal operating conditions and within the service conditions for
which they were furnished.

The obligation of Giga-tronics PMD arising from a Warranty claim shall be limited to repairing
or. at its option, replacing without charge any product which, in Giga-tronics PMDs' sole
opinion, proves to be defective within the scope of the Warranty. In the event Giga-tronics
PMD is not able to modify, repair, or replace nen-conforming defective pants or components
to a conditicn as warrantied within a reasonable amount of time after receipt thereof, Buyers
shall be credited for their value at the original purchase price.

Giga-tronics PMD must be notified in writing of the defect or nen-conformity within the
Warranty period, and the affected product returned to Giga-tronics PMDs' factory or to an
autherized service center within thirty (30) days after discovery of such defect or non-
conformity.

For product warranties requiring return to Giga-tronics PMD, products must be returned to a
service facility designated by Giga-tronics PMD. Buyer shall prepay shipping charges, taxes,
duties, and insurance for products returned to Giga-tronics PMD for warranty service. Except
for products returned to Buyer from another country, Giga-tronics PMD shall pay for return of
products to Buyer.

Giga-tronics PMD shall have no responsibility hereunder for any defect or damage caused by
improper storage, improper installation, unauthorized modification, misuse, neglect, inad-
equate maintenance, accident, or for any product which has been repaired or altered by
aryone other than Giga-tronics PMD or its authorized representative and net in acordance
with instructions furnished by Giga-tronics PMD.

The foregoing warranty does not apply to connectors that have failed due to normal wear.
Also, the warranty does not apply to defects resulting from improper maintenance by the
Buyer, unauthorized modification or misuse, or operation outside the environmental specifica-
tions of the product,

Exclusion of Other Warranties

The Warranty described above is Buyer's sole and exclusive remedy and no other Warranty,
whether written or oral, is expressed or implied. Giga-tronics PMD specifically disclaims the
implied warranties of merchantibility and fitness for a particular purpose. No statement,
representation, agreement, or understanding, oral or written, made by an agent, distributer,
representative, or employee of Giga-trenics PMD, which is not contained in the foregoing
Warranty will be binding upen Giga-tronics PMD, unless made in writing and executed by an
authorized Giga-tronics PMD employee. Under no circurnstances shall Giga-tronics PMD be
liable for any direct, indirect, special, incidental, or consequential damages, expensas, losses,
or delays (including loss of profits) based on contract, tort, or any other legal theory.

©Copyright 1993 by the Giga-tronics Corporation

Printed in the United States of America. The information contained in
this manual is intended for the operation and maintenance of Giga-tronics
Corporation equipment and is not 10 be used or otherwise reproduced
without the written consent of the Giga-tronics Corporation.
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General Instrument [nformation

CHAPTER 1

'GENERAL INFORMATION

About the 8540 Series Universal
Power Meters

The 8540 Series Universal Power Meters consist of the single
channel Model 8541 and the dual channel Model 8542 which can
simultanecusly measure and display signal data for two channels as
desired. The backlit LCD display reads easily in all lighting
conditons and adjusts for wide viewing angles. A 20 segment
LED status indicator also functons as a bargraph peaking meter.

Using a wide range of CW and Peak Power Sensors and new GPIB
burst modes, the 8540 Series meters provide a reading speed of
>200 readings per second, continuous, in Swift mode, and >2000
readings per second in the Burst mode. Three Swift mode igger-
ing controls are available: fast free-run, bus wiggered, and TTL
riggered modes. Bus and TTL allow triggering conrtrol of indi-
vidual measurement points. Data can be stored in an intemal data
buffer or read immediately.

Burst mode power readings are internally buffered for readout at
the compietion of the burst interval. Maximum measurement rate
is about 2600 readings per second. Dazta conversion and GPIB
communication time is not included in this figure. Standard buffer
size is 5000 readings {or about 2.1 seconds at the maximum read-
ing rate). The Option 02 buffer increases this to 128,000 readings.

Main fearres of the 8340 Series include:

= CW and Peak Power Sensors

+  >2000 readings/second in Burst Mode (GPIB only)

» 90 dB dynamic range CW sensors

*  20.5% linearity

* True dual channel dispiay

+  HP 4384, 4378, and 436 simulation modes (GPIB only)
+ EEPROM based CAL FACTOR correction sensors
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GENERAL INFORMATION

System Specifications

POWER METER

ACCURACY

! Depending on sensor used.

| System Speciﬁcétions

Frequency Range: 10 MHz 1o 40 GHz !
Power Range: -70 dBm to +47 dBm (100 pW to 50 Wat) !
Single Sensor Dynamic Range:

CW Sensors: 90dB!

Peak Power Sensors: 40dB, Peak

50dB, CW

DispLaYy RESOLUTION:

User selectable from 1 dB to 0.001 dB in Log mode, and

from 1 to 4 digits of display resclution in Linear mode.

Calibrator: Power Sweep calibration signal to dynamically
linearize the sensors.
Frequency: 50 MHz nominal.
Settability: The | mW (0.0 dBm) level in the Power Sweep
Calibrator is factory set to £0.7% traceable to the
National Institute of Standards and Technology.
Measure within 15 seconds of setting calibrator to

0.0 dBm.
“Accuracy:  £1.2% worst case for one year, over temperature
range of 5° 10 35°C.
Connector: Type N(f) connector, 50 ohm.
VSWR: <1.05 Return Loss >33 dB).

System Linearity at 50 MHz for Standard Sensors:
+0.02 dB over any 20 dB range from -70 to +16 dBm
+0.02 dB + (+0 dB, -0.05 éB/dB) from +16 to +20 dBm
+0.04 dB from -70 to +16 dBm

Temperature Coefficient of Linearity:

<0.1%/°Ctemperature change following Power Sweep Calibration.
24 hour warm-up required.
Zeroing Accuracy: (Standard Sensors)
Zero Set: <50 pW?
Zero Drift: < +I00 pW during 1 hour ? ;
Noise: < £50 pW measured over any ! minute interval.
Three standard deviations. 2

* Specificarion applies at -50 dBm for 8030#A Standard Sensers. When rmeastring power levels, Po, other than -50 dBm, divide
noise and zero specifications by (107°)/(10°), For other 80300 Series CW Sensors, specification applies at 20 4B above the
minimum specified reading level. For Peak Power Sensors, see the 80350A Series Peak Power Sensor Data Shest.

Specified performance applies with Maximum averaging and 24 hour warm-up with temperanire variation < 3°C.
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Figure 1-1. Uncerrainty Due to Instrument Linearity and Zero Set
vs [nput Power

Measurement speed increases significantly using the 8540's data
storage capabilities. Storing data in the power meter's memory for
later downloading to your controller reduces GPIB protocol over-
head. Up to 128,000 readings can be buffered. The table below
lustrates typical maximum measurement rates for CW power sen-
sors or 80340 Series Peak Power Sensors. Measurementrate depends
on several factors including controller speed and number of averages.
Burst Mode speed shown below does not include bus comrmunication
time.

Normal Mode Swift Mode Swiift Mode Burst Mode
Continuzous Cont or Buffered Cont or Buffered Buffersd Data
Single Readings Bus/TTL Trg,  Free-RunTrig. TimeIntv.=0

>30 rdgs/s >175 rdgs/s >200 rdgs/s 2600 rdgs/s

Individual data points are read immediately after measurement in the
Normal Mode. Both Normal Mode and Swift Mode "slow down" at
low power levels [ < -37dBm for Standard Sensors] to average the
effects of noise. Swift Mode allows triggering of individual data
points, and can store the data in the 8540's memory. Burst Mode also
buffers measurement data: measurerment timing of individual data
points is controlled by setting the time interval (1 to 999 ms) between
the data points following a single group "burst” trigger event.

GPIB INTERFACE:
Allows all front panel operations, and some GPIB only opera-
tons, to be remotely programmed in either IEEE-488 or IEC-
625 formats.
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GENERAL INFORMATION System Specifications

INTERRUPTS:
SRQs are generated for the following conditions:
Power Up, Front Panel key actuation, Operation Complete,
Illegal Command, and Instrument Self-Test error.

BURST MODE

CONTROLS Trigger Source: TTL or GPIB group "burst” trigger
Data Buffer Control:
"Pre” or "Post" - Measurement data is collected
either immediately before or immediately after
receipt of the TTL or GPIB wigger.
Time Interval: "TIME ##" - controls time interval in ms
between measurements. Accurate to about $%.

METER FUNCTIONS

AVERAGING: |
User selectable, averaging from 1 to 512 readings. Automatic
noise compensation under Auto-Averaging,

dB Rer anp OFFseT: _
Allows both relative readings and offset readings. Power
display can be offset by -99.999 to +99.999 dB to account for
external loss/gain.

CONFIGURATION STORAGE REGISTERS:
Allows up to 20 front panel setups plus a power down last
instrument state 1o be stored and recalled from non-volatile
INErmory.

PoweErR MEASUREMENTS AND DispLaY CONFIGURATION:
Any two of the following channel configurations, simulta-
neously: A, B, A/B, B/A, A-B, B-A, DL.Yas, DLYs,

INPUTS / OUTPUTS

V prop F Invur (BNC):
Used to correct power readings for sensor frequency response
using sweeper voltage output. (Input resistance = 50k)
Input Range: 0.0V 10 10V -
Accuracy: 1.0% 25 mV

Anarog Qurreur (BNC):
Provides an output voltage of 0 to 10V from either Channel 1
or Channel 2 in either Log or Lin units. Does not operate in

Swift or Burst Modes.

Standard
Accuracy: <05% +£32 mV, 0.0V 10 10V
Linearity: <05%-
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GENERAL INFORMATION

Option 06, Second An'alog Output
Accuracy: <1.0% 32 mV, -10V to 10V
Linearity: <035%

Branking Outeur (BNC):

TTL high during power meter zero. Can be used to sbut off

signal generator RF during sensor zero.
Trigeer Invut (BNC):

Used w0 connect TTL trigger inpur signal for Fast CW wiggered

and burst signals.

GPIB Connecror:  Used to connect power meter to controller.

TEMPERATURE RaNGE:
Operating: 0° to 50°C (+32° 10 +122°F)
Storage: ~40° to +70°C (-40° to +158°F)

Power REQUIREMENTS:
100/120/220/240V £10%, 48 to 440 Hz, 20V A typical

Prysicar CHARACTERISTICS:
Dimensions: 215 mm (8.4 in) wide, 89 mm (3.5 in) high,
368 mm (14.5 in) deep
Weight: 4.55kg (10 Ibs)

lea 8540 Series Operating and Maintenance Manual
lea Power Cord
lea Detachable Sensor Cable (for Model 8541)
or
2ea Detachable Sensor Cables (for Model 8542)

Option 01: Rack Mount Kit

Option 02: Add 256k buffer for Burst Mode Power Readings.

Stores 128,000 readings.

Option 03: 8541 Rear Panel Connections (Sensor & Calibrator

- deletes front panel connections)

Option 04: 8542 Rear Panel Connectons (Sensors & Calibrator

- deletes front panel connections)
Option 05: Soft Carrying Case
Option 06: Second Analog Output on 8542.
: (-10V 1o +10V)
Option 07: Side Mounted Carrying Handle
Option 08: Transit Case (includes Soft Carrying Case)
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GENERAL INFORMATION

Sensor Spechications

POWER SENSOR
SPECIFICATIONS

The Standard CW Sensors measure CW signals from -70 o0 +20
dBm. The 8540 Series Universal Power Meters also use Peak
Power Sensors for measuring radar and digital modulation signals.

Gigatronics' True RMS sensors are recommended for applications
such as measuring quadrature modulated signals, muld-tone
receiver intermodulation distortion power, noise power, or the
compression power of an amplifier. These sensors include a pad to
atenuate the signal to the RMS region of the diede’s response.
This corresponds to the -70 dBm to -20 dBm "linear” operating
region of Standard CW Sensors. The pad improves the input
VSWR to g1.15 at 18 GHz.

High Power (1, 5, 25, and 50 Watt) and Low VSWR sensors are
also available for use with the 8540 Series Power Meters.

POWER SENSOR CAL FACTOR UNCERTAINTIES (See page 1-8 for 80350A Series)

Sum of Uncertainties (%} ¢ Probable Uncertainties (%)’
Freq. (GHz)
803034 80303A
80301A 80304A | B0316A | 80320A | 80321A° | 80330A | $0301A | 8$0304A | $0310A |80320A | 80321A% | 803304
B0302A 80343 80313A | 80323A 80322A% | 803334 | 80302A | 80343 80313A | 80323A | B0322A% | 303334
Lower | Upper | 80340 80344 803144 | 80324A | BO323A°% | 30334A | 80340 80344 803144 | 80324A | 30323A% | 803344,
0.1 i 1.61 3.06 2.98 2.56 7.61 2.95 1.04 1.64 1.58 1.58 4.54 1.38
1 2 195 331 358 3.57 7.95 355 1.20 173 1.73 1.73 4.57 1.73
2 4 2.44 4.42 4.33 428 8.44 427 133 1.93 191 1.91 4.89 180
4 6 2.67 4,74 4.67 4.63 8.687 4.60 1.41 2.03 2.02 201 5.01 201
] 8 2.36 4.94 4.87 4.82 3.86 4.80 1.52 2.08 2.07 2.06 512 2.08
8 2.4 3.59 6.04 5.55 5.90 9359 5.87 1.92 2.55 2.54 2.53 336 2.53
12.4 18 4.09 6.86 6.76 6.69 18.09 6.54 2.11 2.83 2.8C 279 5.89 278
18 26.5 e 9.27 9.43 928 e 821 e 3.63 3.68 3.62 i 3.5%
6.5 40 - 15.19 1420 13.86 e 13.66 - 6.05 5.54 539 — 5.30

[See the bottom of page 1-7 in this manual, and the 80340 Series Triggerable Pulse (Peak
Power) Sensor Data Sheet or the 80340 Series Triggerable Pulse (Peak Power) Sensor Operaz~
ing and Maintenance Manual for additional 80340 Series sensor specifications.]

6,7.%

= see page 1-9
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Sensor Specifications E GENERAL INFORMATION
POWER SENSOR SELECTION GUIDE (See page 1-8 for 80350A Series)

o Fraquaricy Range / |- Maximum Powar Linearity* e - RF __Dimsnsions - L
Madei Powar Range Powar . {Fraq>8 GHz) _iVSWR o . Cannecter Length. . | Diameter | ‘Waight
|_STANDARD CW SENSO

S0301A 10MHzw 18 GHz +23 dBm 70w 20 dBm: 20.004B 10MHz -2 GHz: 1.12 | Type N(m) 1145 mm I2mm 0.18kg
21010 +204Bm (208 mW) -20 us +28 dBem: 2GHz- 124 GHz: 1.2 5002 (4.5 in) {1.25 i) {0.41b)

+0.05 dB/10 4B 124 GHz - 18 GHz: 1.29
303024 10 MHz w0 18 GHz +23 dBm <7010 +20 éBm: =0.00 4B 10 MMy - 2GHz: L12 | APCT 114.5 mirny 32 mm 0.18 kg
<0 w +20 d8m {200 mW) <20 10 +20 dB: 2GHz- 124 CGHz: 132 5002 (4.5 in) (1.25 ) (0.41b)

=0.05 dBA1C 4B 124 GHz - 18 GHz: 1.29
303034 10 MHz 10 26.5 GHz +234Bm =10t +20 dBm: $0.00 4B 10MHz-2GHn 112 | TypeKim)* 114.5 mm 32mm $.18kg
-70 to +20 dBm (200 mW) 200 +20 é8m 2GHz- 124 GHz: 1.2 500 (4.5 in) 1.25 in) (0.4 In)

0.1 dB/1O 4R 124 GHz - 18 GHz: 1.38

18 CHz - 265 GHz: 1.43
303044 10 Mz 1o 40 GHz +23 Bm -70 to -20 éBm: 20.00 4B 10MHz - 2CHz: 112 | TypeKim)' | t14.5mm 32 mum 023 kg
<7010 0 dfm {206 mW) -20 1 0 dBess: 2GHz- 124 CGHz: 1.2 500 {4.5 in} {1.25 in) (G5

.2 dB/10 &8 124 GHz - 18GHz: 1.38

18 GHz - 26.5 GHz: 1.43
26.5 GHz - 40 G: 1.82

$0310A | 10MMzto 18 GHz | +29dBm | -64to-14 dBm:

20.00 4B TypeKim)' | 127mm 32mm 023z
«64.t0 +26 dBr (800 mW) -14 to +26 ¢8m: 5600 (.04 (1.25 in} 0.5 15}
+0,05 dB/10 48 10 MHz - 2CHe: 113
2GHz- 12GHz: 116
803134 10 MMz 10 268.5 GHz -64 W -14 dBx: 2000 dB 12GHz - 18 CGHz: 122
-54 10 +25 dBm -14 to +25 B 18 GHz - 265, GHz: 1.29
+0.1 dB/10 68 265. GMz - 40 GHz: 1.30
303144 10 Mz 10 40 GHEz -64 10 -14 4B 2000 B
-G to+45 dBm -4 w0 +6 dBm;
+0.2dB/10 48

- TW CW SENSORS

303204 10 MHz 10 18 GHz +30 dBm 60 to +10 dBen:  +0.00 dB Type Kém)* 127 mm 32 o 023%g
-6 10 +30 dBm (1w <10-to +30 dBm: 508 (5.0 in} (1.25 in) {0.515)
C#0.05 4B/10 4B 16 MHz -2 GHz; 131
2GHz-12GHz: 112
203234 10 MHz 10 26.5 GHz -60 1010 8m: +£0.00 4B 12GHz-18GHz: 118
60 to +30 dBm ~10 50 +30 dBm: 18 GHz - 26.5 GHz: 1.2
#0.] dB/10 4B 2685 CHz -40CGHz: 136
303244 10 MHz 1040 GHz -0t -104Bm: #0048
-60 to +10 dBm ~10t0 +10 48m:

02481048

80321A | (GMHzwo18GHz | +37dBm | -50t0 0 dBm:

£0.0048 | 10 MHz -6 GHz: 1 TypeNim) | 150mm 32 mm 02 kg
<50 10 +37 dBm (G 01w +37 dBem: 8 CHz- 124 GHz: 128 500 (5.9 in} {1.25 i) (0.5 18}
£0,05 dB/10 &B 124.18GHz: 135 .

805224 | 10MHzw18GEz | +44dBm | 40 to +10 dBm: 0.00 6B

10 MEz - 6 GHz: 1.20 Type N{m) 230 mm 104 mm 03 kg
& o »44 dBm (25 W) +10 o +dd B 6 GHz- 124 GHz: 1.30 500 {9.0 1} (4.1 im) 0.610)
+0.05 dB/10 ¢B 124 GHz - 18 GHz 1,40 ’

10 Mz 10 18 GHz 4010410 dBm: 20.00dB | 10 MHz - 6GHz: 1,
40 1o +47 dBm SOW) | #1010 +47 dBm: 6GHz - 12.4 GHz: 135
+0.05 dBA10 ¢B 124 GHz- 18 GHz: 1.

| Type Nim)
500 {9.0in) (4.1 in) {0.61b)

303304 10 Mz 1o 18 GHx ~30to +20<ian: .00 4B 10 Mbiz - 12 GHz: .27 kg
803334 10 MHz 1o 26,5 GHz 2wy 12GHz - 18 GHz: 115 500 (6.0in) (1,25 i) {0.61h)
303344 10 MHz 1o 40 GHz 18 Gilz- 26.5 GHz: 1.8

SORS (-30 7O +20 d

20340 50 MHz w 18 GHz +25dBm | 0w0dBm #0.134B| SOMHz-2GHz 142 | TwpeNm) 146 o 37 zen 0.3 kg
(200mW) | Oto+20 dBm: 2GHz-124GHe: 122 500 (5.75 i) (144 in} (0.6 b}
80343 50 MHz 10 26.5 GHz +0.13 dB £0.01 dB/dB | 124 GHz-13.GHz 137 | TwpeKm)?
30344 . | 6 MHz to 40 GHz 18CHz-265GHz: 150 | S0
265 GHz - 40 GHz: 192

232 See page 1-9
1-7
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GENERAL INFORMATION ; Sensor Specifications

80350A SERIES PEAK POWER SENSOR SELECTION GUIDE

435 MHz w 18 GHz 2 J30 to -20 dBou: +0.00 4B | : ' 2 | mm | O3kg

«20 to +20 dBm, Peak (200 mW)  §-20 10 +20 dBm: 2GHz- 124 GHz: 122 50402 (6.5 i) (1.25 in) {0.71h)
«30 to +20 dBm, CTW CW or Peak +0.05 dB/104dB 124 GBr - 18 GHz: 1.37
30353A | 45 MHz w0 26.5 GHz +23 Bm  |[-3010-20 dBm; £0.00 R 45 Mz -2 GHz 132 ] TypeXK(m)! 163 mm 37 mm Gikg
=20 w0 +20 dBm, Peak (200 mW) 203w 20 dBm: 2CGHz-124 GHEz: 12 500 (6.5 in} (1.25 i3 (0.7 1b}
«38ta +20 dBm, CW CW or Peak 0.1 4B/104B 124 GHz - 18 GH=z: 137
18 GHz - 26.5 GHz: 1.50
303544 | 45 MHz w0 40 GHz +23 dBm  {+30 10 -20 dBrn; £0.00 B 45 MHz-2GHz: 112 | TypeK@y)!? 165 mum 37 om 03%kg
2015 +0.0 dBm, Peak | (200 mW)  {-2010 0.0 dBm: 2GHz-124 GHz: 1.2 500 (6.5 im) (1.25in) Q.7 15
-30 10 +0.0 dBm, CW | CW or Peaks .2 dB/104B 124 GHz - 18 GHz: 1%

18 GHz - 26.5 GHz: 1.50
265 GHz - 40 GHz: 1.92

| 5W PEAK POWER SENS e , | |

20351A | 45 MHz w18 GHz -10tp +0 dBm: 20.00 4B 45 MHz-4 GHz: 1.15 | TypeNim) 200 mm 37 men 03kg
. 0.0 10 +40 dBr, Pesic + 1o +40 dBm: 4GHz - 124 GHz: 125 302 (7.9 1) {1.25in) (0.7 I}

«10 10 +37 dBm, CW #0.05 4B/104B i24GHz - 13 GHz: 135

CW: 4dd dBm
{(25'W Avg)

™mm 0.3kg
(11.81m} (4.1im} (0.7 I}

0.0t +10 dim: +0.00 4B | 45 MHz - § QHz:
+10 to +50 dBm: §GHz. 124 GHz: 130
+0.05 dB/1048 12.4 GHz - 18 GHz: 1.

+10 10 +50 dBm, Peak
0.0 10 w44 (Bm, CW

303554, | 45 Mz t0 18 GHz 45 Mk - 6 GEz:

0.0 o +10 dBa: 0,00 dB 20mem | 03kg
+10to+50 dBm, Peak | (SOW Avg) |+10 10 +50 dBo: §GHz - 12.4 GHz: 135 Se (110} 4.1 in) (0.7 1b)
0.0t +47 dPm, CW | Pexk: +53 dBm +0.05dBM10B 124 GHz- 18 GHz: 145

{See the 80350A Series Peak Power Sensor Data Sheet or the 80350A Series Peak Power Sensor
Operating and Maintenance Manual for additional specifications.)

NOTE: If the 80350A Series sensors will be used with a Model 8542 (dual channel) Power Meter,
the 8542 must be configured ro code 06 or higher or an asterisk (*) must be apperded to the code
number. (The code number is printed next to the serial number on a label affixed to the rear panel
of the instrument.)



Sensor Specifications GENERAL INFORMATION
|
1

80350A SERIES PEAK POWER SENSOR CAL FACTOR UNCERTAINTIES

Freq. (GHz) Smm of Uncertainties (%)% Probable Uncertainties ($%)7
’ . 80351A8
80353A 80353A BO352A2
Lower Upper | B80350A | B80354A 80351A8 BO352A% | 80355A° | BO350A | 8Q0354A 8035548
0.1 1 161 3.06 9.05 9.51 10.16 1.04 1.64 4.92
1 2 1.95 351 3.43 9.85 10.50 1.20 .73 .04
2 4 244 4.42 13.1¢ 13.57 14.52 133 1.93 7.08
4 6 2.57 4,74 13.33 13.80 1475 141 203 747
] g 2.86 4.94 13.52 13.99 14.64 1.52 2.08 725
3 124 3.59 6.04 14.25 14.72 15.67 1.92 2.53 7.56
12.4 18 409 6.86 18.52 20.97 21.94 211 2.83 12.37
18 26.3 - 927 — — — - 3.63 —
285 40 — 15.1% — e — — 6.05 —

The K connector is electrically and mechanically compatible with the APC-3.5 and SMA connectors.

Power coefficient equals <0.01 dB/Watt(AVG.) .

Power coefficient equals <0.015 dB/Watt{AVG.)

For frequencies above 8 GHz, add power linearity to system linearity.

Peak operating range above CW maximum range is limited to <10% duty cycle.

Includes uncertainty of reference standard and transfer uncertainty. Directly traceable to NIST.

Square roct of sum of the individual uncertainties squared (RSS).

Cal Factor numbers allow for 3% repeatability when re-connecting attenuator to sensor, and 3% for attenuator
measurement uncertainty and mismatch of sensor/pad combination. Attenuator frequency response is added to the
Sensor Cal Factors which are stored in the sensor’'s EEPROM.

L R T T
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Bridge Specifications

GENERAL INFORMATION

DIRECTIONAL BRIDGE SELECTION GUIDE
) L _‘Ff'e'qqahi:y-_ﬁarig'a.l; . Maximum’ | :j‘j--i' SR N I “Tast Part Mate irsctivity TS5 input TastPon :
}-Medel' | Pewer Ranga. ;- Powar | |17 PowerLinearity . tE T (SWRYE - Connecter | Connactar =
30501 10 MHz w0 1§ GHz +27 dBm 35w «]l0 dBm: 0.1 4B 10 MHz -8 GHz: <117 32 N N{D
«3% to +20 dBm (0.5W) +10ta +20 dBm; 0.1 4B 8 GHz - 18 GHz: <1.27
20.003 {B/HB
§0502 | 10 MHz 1013 GHz +27 dBm S35 e +10 d8m: 0.1 4B 10 Mz - 3 GHz: <113 40 N APC-7
~35 to «20 dBm (0.5%W0 +10 10 +20 48 20,1 4B §$GHz - 18 GHz: <122
+0.005 cH/48
80503 | 10MHEzw02850Hz | +27dBm 235 1o +10 dBmy: 0.1 4B 10 MHz- 8 GHz: <122 35 SMACD SMAD
-35 to +20 dBm 0.5} «10 10 +20 dBm: 0.1 4B 8 GHx - 18 GHz: <122
£0,005 dB/dB 18 GHz - 26.5 GHz: <1.27
20504 § 10MEHz 1040 GHz +27 dBm 3510 +10dBm: 0.1 4B 10 MHz - § GHz: <135 30 Kt KO
+35 wy +20 dBm 0.5W) +10t0 +20 dBe: 201 4B 8 GHz - 18 GHz: <135
#0.005 d8/48B 18 GHz - 26.5 GHz: <1.35
258.5 GH -40.GHz: <144

The 80500 Series CW Directional Bridges are designed specifically
for use with Giga-tronics power meters to measure the Return Loss/
SWR. of a test device. Each bridge includes an EEPROM which hag
been programmed with Identification Data for that bridge.

The Selecdon Guide above shows primary specifications. Additional
specifications are:

Bridge Frequency Response:
Return loss measurements using the 8541/2 power meter can
be frequency compensated using the standard "Open/Short”
supplied with the bridge.

Insertion Loss: 6.5 dB, nominal, from input port to test port

Directional Bridge Linearity Plus Zero Set and Noise vs Input Power
(50 MHz, 25°C £5°C)

Measuremant
Error {d8)




Brici,ge Specifications

GENERAL INFORMATION

Maximum Input Power: +27 dBm (0.5W)

Dimensions:
80501: 76x50x28mm (B3x2x11/8in)
80502: 76x30x28mm (3x2x11/8in)
80503: 19x38x29mm (3/4x11/2x2 1/8in)
80504: 19x38x29mm (3/4x11/2x21/81in)

Weight:
80501: 340¢ (12 02)
80502: 340¢ (12 0z)
80503: 198 ¢ (7 oz)
80504: 198 ¢ (7 oz}

Directional Bridge Accessories:

An Open/Short is included for establishing the 0 dB return loss
reference during path calibraton.

1-11






INITIAL INSTRUCTIONS

CHAPTER 2

INITIAL INSTRUCTIONS

RECEIVING

Inspect the instrument for shipping damage. Be sure that all INSPECTION
portions of the shipment are located before discarding any packing
material or shipping containers.

Items that should be included in the shipment are as follows:

iea Model 8541 or 8542 Universal Power Meter
lea Sensor Cable (for the Model 8541) or

2ea Sensor Cables (for the Model 8542)

lea ACPower Cable

lea Operating and Maintenance Manual

The serial and code numbers of the instrument are located on a
label on the rear panel. The code number is a configuration desig-
nation which is updated for specific instruments as certain changes
are incorporated. When calling your representative or the factory
with questions relating to your instrument, always be sure to have
the code number as well as the serial number at hand.

POWER

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

The unit is set at the factory for operaton at the normal supply
voltage for the county in which it is sold. The input frequency
must be 50 to 400 Hz +5%. The combination of the module and
transformer design allows instrument operation of 100/120 VAC or
2207240 VAC (using 1A Slo-Blo fuses), with a maximum power
consumpton of 25VA,

Conversion from one voltage to another can be made by changing
the voltage selection drum located inside the power input panel on
the rear panel. This is done by pulling the power panel cover down
using the tab located on top, and then pulling the small drum with
the voltage indications straight our. Position the drum so that the
desired voltage will show through the cut-out in the cover, and
then push it straight in .

2-1



INITIAL INSTRUCTIONS

CHASSIS
GROUNDING

PASSWORD
PROTECTION

DANGER: FAILURE TO PROPERLY GROUND THE
INSTRUMENT CAN ALLOW HIGH VOLTAGES TO
BUILD UP ON THE CHASSIS. THE VOLTAGE LEVELS
COULD BE DANGEROUS TO OPERATING PERSONNEL.

The instrument is supplied with a three-conductor NEMA type
power cord. For 110V operation, the neuwral conductor is white
and the hot wire is black. For 220V operation, both the white and
black wires are hot.

The green wire of the power cord is for connecton 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.

The Giga-tronics 8540 Series Power Meters are shipped from the
factory with the password protection feature OFF. Password
protection can be user activated to prevent unauthorized changes in
the Cal Factor and Calibrator data stored in the EEPROMs in the
instrument, and in the sensors used with the instrument.

Itis strongly recommended that this password protection be imple-
mented immediately to prevent any problems that could arise due
to accidental or unintentional changes to the calibration data stored
in the EEPROMs.

Please use the following procedure to activate the password protec-
tion: (Front panel keys shown in BOLD; front panel display
selections shown in italics)

NOTE: Up/down and left/right "scrolling” is done by using the
CURSOR keys (as described in #6 on page 3-7 of the OPERA-
TION chapter).

1. Press MENU and scroll down to SERVICE MENU (at the
bottom of the listing), and press ENTER.

2. Scroll to CALIBRATOR and press ENTER.

3. Select EEPROM and press ENTER.

2-2



4, At SNumb, press ENTER.

5. At CALFAC, either press ENTER to accept the value shown or
enter a new value followed by ENTER.

6. At DATE, either press ENTER to accept the value shown or
enter a new value followed by ENTER.

7. AtTIME, either press ENTER to accept the value shown or
enter a new value followed by ENTER.

8. Select WRITE and press ENTER.
9. Select SET and press ENTER.
10. Enter the desired password and press ENTER.

11. Press ENTER again to confirm the password. The dara will
then be written to the EEPROM.

Now the calibrator EEPROM data cannot be changed without
entering the password. '

The password can be cleared or changed by repeating Steps 1
through 8 and then entering the current password. At this point,
you can set a new password by selecting SET, clear the password
by selecting CLEAR, or just rewrite the data by selecting ON. In
each case, follow the selection with ENTER.,

If the password has been previously set and is not known, it can be
bypassed by moving the A2W1 jumper on the Analog PC Board
from the factory set position "B" to positdon "A". See the reference
on performing this procedure given in paragraph A on page 7-2 of
the MAINTENANCE chapter.

Before the instrument can be remotely controlled over the interface
bus, it must be assigned a specific address (default address is 13)
so that the controller can differentiate it from other active bus
components. This is accomplished with the following keystrokes:

MENU —> (scroll to) SETUP (by pressing bottom Cursor key)
—> ENTER —> (scroll to) GPIB —>> ENTER -—> Press left or
right Cursor key to select GPIB mode or address, and use up or
down Cursor key to set address or mode —> ENTER

2-3
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INITIAL INSTRUCTIONS

ENVIRONMENTAL
REQUIREMENTS

SENSOR
PRECAUTIONS

RETURNING
THE
INSTRUMENT

Temperature, humidity, and altitude requirements must be consid-
ered for accurate and reliable operation of the instrument. These
are defined as:

Temperature:

Operatng:  0to +50°C (+32 to +122°F)
Storage: -40 to +35°C  (-40 to +131°F)

Relative Humidity: 95% maximum

Altitude: Up to 2500 meters (pressurized freight at 27kPa
differential i.e. 3.9 Ibf/in2)

The 8340 Series Power Meter sensors are configurad in a metal
housing to provide superior mechanical performance as well as
excellent shielding. When connecting the sensors to other devices
or components it must be remembered that THE BODY OF THE
SENSOR SHOULD NEVER BE TURNED IN CRDER TO
TIGHTEN THE RF CONNECTION. Mechanical damage may
result if improper handling is attempted when connecting the
sensors. Scratched or damaged connector mating surfaces can lead
1o inaccurate measurements.

WARNING: All Giga-tronics power sensors contain balanced,
zero biased Schottky diodes for power sensing. If the sensor is
connected to CW or Peak power devices whose power output is in
excess of +23 dBm (200 mW, which is the 100% average for
standard and pulse sensors) degradation or total destruction of
the diode can occur. Diodes degraded or destroyed in this man-
ner will not be replaced under warranty. Destructive signal
levels are higher for High Power, True RMS, and Low VSWR
sensors. :

If the instrument must be returned to Giga-tronics for any reason,
the Giga-tronics Customer Service Department must be contacted
before the unit is sent so that 4 Return Authorization (RA) number
can be assigned. The telephone number is (408 734-5780, exten-
siont 267, or Fax (408) 747-1265.
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OPERBATION

‘"\

AN
854>\Power Meter

O MENU  dB/mW  RECALL
5 ESCAPE

FRONT PANEL
®\
U5 Pa \ 4754325 \ LINEVOLTAGE ghe
= sa.sc*n

Figure 3-1. Model 8542 Front and Rear Panel omponents

[See the corresponding numbers on page 34 for names of components, and page locations of compo-
nent descriprions]
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OPERATION Front and Rear Panel Compone
8540 Series Power Meter Components Shown in Figure 3-1: (Descripton Locatiop
Front Panel
1) ST IS v e (page 3-3)
2) Power Sweep Calibrator R {page 3-6)
3) LCD P SOt (page 3-6)
4) Configuration / SRS IR (page 3-6)
OO ONORE SUlh (page 3-7)
8 Cursor (up/down, T KEYS (page 3-7)
7)  ENTER e (page 3-7)
8) Configuration S ettt (page 3-7)
Rear Panel
) Manufacturer's Identfication (Serial/Code Number) Label... (page 3-10)
10) © ACPower PO HOG (page 3-10)
11)  GPIB Interface ORI et (page 3-10)
12)  Opdonal Cennections for Calibraror Output and Sensor Inputs (Option 03)........ (page 3-11)
13)  Trgger T (page 3-11)
14} Analog Ouput...... ettt e (page 3-11)
15)  Spare O et | (Page 3-12)
16) RF Blanking Oupur ... (page 3-12)
17) Voprop. F O et Sttt (page 3-12)
18)  Contrast et (page 3-12)






Front and Rear Panel Componenis . ! CPERATION

CHAPTER 3
'OPERATION.

Instrument Front and Rear
Panel Component
Descriptions

introduction

This chapter consists of two sections describing (1) front and rear
panel controls, and (2) menu selectable controls. The information
applies to both the single channel 8541 and the dual channel 8542
instruments, except where noted.

The first section describes the controls, displays, and electrical
connectors on the front and rear panels of the 8540 Series instru-
ments. Please reference the numbers given below for the front and
rear panel components to the numbers shown in Figure 3-1 on the
fold-out sheet, page 3-3.

FRONT PANEL
COMPONENTS

1. Sensor Inputs

‘The sensor input connections (located directly below the power
sweep calibrator port) are used to connect the power sensor cable
from the power sensors to the power meter's chassis. (Opnon 031is
available if it is desired to locate the sensor and calibrator connec-
tions on the rear of the instrument.)

NOTE: Itis important to remember to exercise care when con-
* necting the sensor cable to the power sensor or main chassis.
The connector has many connector pins which can be damaged
when misaligned under excessive force.



Front and Rear Panel Components

OPERATION

NOTE: Front panel hardkey designations will be shown in BéLD,
and software display indications in iralics in the following discus-
sions.

2. Power Sweep Calibrator

The Power Sweep Calibrator is used to calibrate the amplitude
response of the power sensors. Calibration is initiated by con-
necting a power sensor to the calibration port and pressing the
ZERO/CAL key on the front panel. The calibrator will automati-
cally zero the sensor and perform the amplitude output response
calibradon. See "ZERO/CAL" key description on page 3-8 for
additonal information.

3. Display Screen

A two line display provides a versatile interface for simultaneous
viewing of one of the following: both channels (A and B), a single
channel and a ratio of two channels, or simultaneous dB and mW
display of a single channel.

The backlit LCD display is easily viewed over a wide angle range.
If necessary, the contrast can be adjusted with the small knob near
the center of the rear panel.

4. Configuration / Peaking Indicators

The LED indicators on the right side of the power meter are used
to provide either measurement channel configuration data, or a
decade range peaking meter.

Configurations of the measurement channels are easily checked
with the LED indicators. The LED indicators are illuminated
whenever one of the following functions is active:

Frequency response corection.
Measurement level offsets.
Manual calibration factors.
Manual Averaging.

ral el A o

See the "Peaking Meter" discussion on page 3-17 for a description
of how the LED indicators also operate as a peaking meter.
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5. AC Power ON/OFF Switch

Actuation of the Power On/Off Switch applies ac mains power to
the meter. The ON condition is indicared by illumination of the
- backlit display screen.

See Chapter 2, Inital Instructions, prior to applying ac mains
power to the 8540 Series meter. Follow the instructions for fuse
selection and operating voltage.

6. Cursor Keys

Four Cursor keys are used to control menu selections and change
configuration parameters. Upon actuation of the MENU key, the
cursors are used to display the desired menu selection. After the
menu selection is identified, the cursors are used to adjust the
selection parameter. (Top and bottom keys are used for up/down
scrolling of the display, and left and right keys are used for lefy/
right movement of the curser to any desired point on the display.)

7. ENTER Key

Pressing the ENTER key enters the selected configuration param-
eter into the current configuration of the 8540 Series Power Meter.
The ENTER key is also used to perform menu selectons.

Note the LocaL indication printed below the ENTER key. During
remote GPIB control, the ENTER (LocaL) key returns the 8540
Series meter to local, front panel operation. Under remote opera-
don, the Configuration Keys will not operate until the ENTER
(LocaAL) key is pressed. This key can be disabled under GPIB
control with the "Local Lockout" command.

8. Configuration Keys

The six Configuration Keys shown in Figure 3-2 on the next page
allow front panel setup of the 8540 Series Meters. These keys
include ZERO/CAL, FREQ, REL, MENU (gscarg), dB/mW, and
RECALL, and will be described in the text to follow.

Every selection available with the Configuration Keys - including
all menu operations - is also available via the IEEE 488 compatible
GPIB interface.
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ZERO/CAL Key

FREQ Key

FREQ AEL

MENU dB/mW RECALL

ESCAPE

Figure 3-2.  Configuration Keys for Selection of 8540 Series
Conirol Sertings.

The ZERO/CAL key will automatically zero or calibrate the
power sensors. To calibrate the power level response of the sen-
sor, connect the sensor to the built-in Power Sweep Calibrator and
press the ZERO/CAL key. The 8540 Series meter will automati-
cally calibrate the sensor's input/output response, and store the
amplitude correction in digital memory. Zeroing of all active
sensors should always be performed whenever a second sensor
(whether calibrated or not) is added or removed.

When the sensor is disconnected from the Power Sweep Calibrator,
pressing the ZERO/CAL key will automatically zero the sensor.

It is best to connect the sensor to the DUT (Device Under Test) or
measurement port during the zeroing process. By turning off the
RF power instead of leaving the detector disconnected, the zeroing
process automatically accounts for measurement line noise, ground
potential descrepancies, and connector interface emfs. These
effects have a significant impact on measurement accuracy at low
power levels - generally in the lower 15 dB of a sensor's dynamic
range.

The FREQ key allows numerical entry of the desired measurement
frequency. Microwave power sensors have a measureable fre-
quency response; that is, the detector produces slight variations in
input/output response with frequency. To compensate for this
effect, frequency calibradon factors (Cal Factors) have been stored
in an EEPROM contained within the sensor housing. Entering the
frequency of operation allows the 8541/2 to automatically correct
the measurement with the appropriate Cal Factor.

If manual entry becomes overly reperitious or cumbersome, the
operating frequency can be entered via GPIB or by connecting the
V prop F output on the signal source to the V prop F input on the
rear panel of the 8§541/2 meter.

3-8
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REL Key

The REL key is used for relative measurements. To set a refer-
ence level, press the REL key. Subsequent power measurements
are displayed relative to the reference level. To disable relative
measurement operation, press the REL key a second time.

* Simultaneous display of signal power and relative power is useful
for measurements such as single frequency 1 dB compression. The
8342 meter's default configuration displays relative levels on both
channels when the REL key is actuated. To disable relative
measurement on one or both channels, select REL SETUP from the
SETUP Menu.

MENU (escarg) Key

The 8540 Series Power Meters' configuration menu is accessed by
pressing the MENU key. Menu selectons and parameter entries
are made using the Cursor keys and the ENTER key.

Note the Escapg indication printed below the MENU key. Press-
ing the MENU (gscapE) key allows exit from the menu tree with-
out changing a menu selecdon

The dB/mW key changes measurement units of the displayed dBm/mW Key

power level values. To change the display units from dBm 0o mW,
press the dBm/mW key. Actuate the dBm/mW key again to
return to dBm units. The 8540 Series meter's default configuration
displays dBm units on both channels.

Simultaneous display of signal power in dBm and mW can be
configured by selecting dB/mW SETUP from the SETUP Menu.

RECALL Ke
The RECALL key permits selection of pre-configured instrument y

setings including a preset default configuration, displayed as
Preser; up to 20 saved configurations, available in memory
registors - Reg# - 1 through 20; and previous configuration, stored
as Reg# 0. Use the left/right Cursor keys to select Preser or Reg#
and the up/down Cursor keys to select the appropriate register
number.

The Preser selection reconfigures the instrument to the 8540
Series meter's default settings. Selecting Preser does not erase the
calibration of the sensors; only the instrument configuration is
altered. This function is useful during ATE system programming



QOPERATION

Front and Rear Pane! Components

REAR PANEL
COMPONENTS

| |
i

asia means of returning the insoument to a known starting condi-
tion.

Instrument configurations are recalled by their SAVE SETUP
memory registor number, Reg#. 20 saved instrument configura-
tions can be stored in registers 1 through 20.

The 8540 Series Power Meter's previous configuration (configura-
tion just previous to the last recall operation) is stored in Reg# 0.

NOTE: To save an instrument seming, select SAVE SETUP from
the Setup Menu. Then use the up/down Cursor keys to select one
of the memory locarions - numbered I through 20.

8. Serial/Code Number Tag

The Serial Number and Code (Configuration Reference Level
Designation) Level of the instrument are located on the Manu-
facturer's Identification Label. The code level of the Operating &
Maintenance Manual supplied with the instrument is shown in the
lower right comer of the Title Page of the manual. Compare this
number to the Code number shown on the Idendfication Label. If
the code level shown on the label of your instrument is higher than
the code level shown in the manual, the Manual Corrections sec-
tion at the back of the manual should be consulted. This section
defines any necessary corrections required to make the instruc-
tons, drawings, and/or listings contained in the manual conform
to the configuration of your specific 8§541/2 instrument.

10. AC POWER input and Fuse Hoider

The ac mains power input receptacle is compatible with the sup-
plied power cable. Check page 2-1, Chapter 2, Power Require-
ments, for voltage, frequency, and fuse requirements prier to
applying ac power to the insttument.

1. GPIB Connection (IEEE-488 Compatible)

This is the interface connection for remotely controlling the instru-
ment through the GPIB. The default GPIB address is 13.
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12. Rear Panel Inputs (Optional location for
Calibrator Output and Channel inputs)

The Power Sweep Calibrator output and the channel A and B inpurs
. (channel A only on the 8541) will either be blank plates or not pre-
sent unless Option 03 (Rear Panel connection) has been specified.
With Option 03 the channel inpurs and calibrator output will not be
present on the front panel and will, instead, be located as shown at
number 12 on the Figure 3-1 Rear Panel drawing on page 3-3.

13.  Trigger Input

The Trigger Input is a TTL input for triggering the high speed power
measurements under GPIB control. Using the "Burst TTL Trigger"
mode, a single trigger will fill the data buffer with measurement data
which is then transmitted over the GPIB - allowing in excess of 2000
readings per second.

Triggering for high speed, buffered, power measurements can also be
accomplished via the GPIB. See page 4-5 in Chapter 4, the IEEE
BUS INTERFACE description.

14.  Analog Output

The Analog Output provides a voltage proportional to Power level
output from a DAC inside the 8540 Series Power Meter. One Ana-
log Output is standard with both the 8541 and the 8542. A second
Analog Output is added with Option 06, but is only available with the
dual channel 8542. The analog output signal can be specified as
either the top line or the bottom lLine on the display.

The voltage level of the standard Analog Output is configured from
0.0V 10 10.0V to adjust for display and test setup characteristics.

The voltage level of the Option 06 second Analog Output can be set
t0 ~10V to +10V or 0 to +10V depending on the configuration of the
user settable jumpers located on the Option 06 PC board. (See the
Addendum on page 6-27 in the ELECTRICAL DESCRIPTION
chapter for Option 06 description.)

NOTE: Using OFFSET or USER CAL FACTOR will affect both the
displayed power level and the Analog Outpur voltage level.

RATION |
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15. Spare /O

Option 06 configures the 8542 Power Meter Spare Input/Output
connector as a second analog output (see page 6-27). Otherwise, the
Spare connecton is not used.

16.  RF Blanking

The RF Blanking connection provides a normally low 0.0V TTL
output which is used to power off a microwave test signal source
while zeroing a power sensor. The voltage level is 5.0V during the
time when either sensor A or B is zeroing. This capability is con-
venient for many ATE systems; the signal source is autornatically
disabled while the power sensor is zeroed.

CAUTION: RF Blanking is not a method of sensor protection.
Never apply excessive input power to a microwave power sensor.,
Severe damage to the detector elements will result. See the Sensor
Selection Guides on pages 1-7 and 1-8 of Chapter 1 Jor power level
fimits.

17. Vprop.Fin

The V prop. F In connector can be connected to the V prop. F out-
put of signal sources so that the measurement frequency is auto-
matically determined by the power meter. This input is especially
useful under swept measurement conditions.

Microwave power sensors have a measureable frequency response.
That is, the detector produces slight variations in input/output re-
sponse with frequency. For this reason, the frequency of operation
should be entered when performing measurements.

Alternately, the operating frequency can be entered via GPIB or
from the front panel.

18. Contrast

This control adjusts the contrast of the backlit LCD display.

THIS PAGE IS PART OF A FOLD-OUT SHEET. PLEASE
FOLD THIS SHEET OUT TO THE LEFT AND START WITH
THE TEXT ON PAGE 3-16.

3-12
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Press [MENU | Key memory effect. The BASE Menu -
_ renuns to the same selecton it displayed
—— OFFSET (xxxxx dB, A, B) prior to menu exit aillowing rapid

—— RESCLUTION (xxx.xx, Top, Bot) operaton.

NOTE: The menus have a convenient

instrument configuration during local

—— AVERAGE (Auto, 2,4,8,16,32,.....512)
e USER CAL FACTOR  (xxx)

e P AKING METER {Siarus, Pk A, Pk B)

- PEAK SNSR SETUP
—— MIN/MAX SETUP

pos LIMITS SETUP

— SE&SOF{ ROM [S/N, Cal Factors, (dB) | s B/ MW SETUP
—— CALIBRATOR (xx dBm; Calibration) —— REL SETUP
= TEST FUNCTIONS (Select Test) e GPIB SETUP
o SOFTWARE VERSION (Date, version) | ANALOG OUT SETUP
— CLEAR ALL MEMORY (Yes, No) —— V prop. F SETUP
b SOUND SETUP

Figure 3-4. 8540 Series Digital Power Meter Menu Tree

* Use up/down arow keys
to show menu choice.

Select by pressing ENTER.
- REF POWER CON/CFF (On, Off)
—— A BOAB, ... , OFF (Top Line, Borom Line)
- SETUP MENU -~  Press |[ENTER/| Key
— SERVICE MENU —— SAVE SETUP (Registers 1 - 20)

T, Ext, CW)

(Top Line, Botom Line)
{Top, Bor; On, Off; Level)
(Top, Bot; Log, Lin)
(Top, Boz, O, Off)
(Mode, Address)

{Top. Bor; Log, Lin)

(Om, Off; Start V; V/GHz)

(On, Off)
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MENU DESCRIPTIONS

§

MENU TREE

(MENU key) The Menu Tree is accessed from the front panel with the MENU
xey. As shown in Figure 3-3 the the Menu Tree is divided into
three sectons; the Base Menu, the Sews Menu, and the Service
Menu. The Base Menu contains the most commonly used menu
features such as averaging. '

Each of the menus have memory capability; that is, upon exiting
the Menu Tree, the 8541/2 instrument remembers the previous
menu selecdon. Subsequent actuation of the MENU key will
return the instrument to the previous Base Menu selection.
Similarly, the Setup and Service Menus remember previous menu
selections.

The Base Menu

The Base Menu is the first level of menu selections after the
MENU key is actuated. Direct selections include OFFSET,
RESOLUTION, AVERAGE, USER CAL FACTOR, PEAKING
METER, REF POWER ON/OFF, A/B, ..... OFF, SETUP MENU,
and SERVICE MENU. To display the contents of any menu item,
press ENTER.

Pressing the ENTER key with SETUP MENU or SERVICE
MENU displaved allows access to those menus.

OFFSET

Offset range is from -99.99 dB to 99.99 dB. Offsets for sensor A

or sensor B are independent. Select Sensor A or Sensor B with the
up/down Cursor keys, press ENTER, and adjust the desired value
with the Cursor keys. Press ENTER to activate the offset value, -
To exit the menu without entering the offset press the MENU
(ESCAPE) key.

RESOLUTION

The display resolution of the top line and the bottom line are inde-
pendently selectable. Logarithmic (dBm, dBr, and dB) display
resolution is selectable from zero to three digits to the right of the
decimal point. Use the left/right Cursor keys for resolution
selection. When the Linear units mode is in use, the display
resolution is selectable from ore to five significant figures.

3-16
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AVERAGE

Successive measurements can be automadcally averaged. Upon

actvation of this selecdon (press the ENTER key) averaging
valuesof 1,2, 4, 8, 16, 32, 64, 128, 256, 512, and AUTO can

be specified for sensor A and/or sensor B using the left/right -

Cursor keys. Select Avg. Sensor A or Avg. Sensor B with the up/ NOTE: Averaging i

down Cursor keys. affects measuremen
speed.

AUTO Averaging, the default seting, automatically adjusts the

- amount of averaging according to the level of ambient noise. As
the power level approaches the noise floor of the sensor or return
loss bridge, the §541/2 antomarcally increases averaging to
stabiiize the display. AUTO Averaging is optimized for front
panel control; when additional averaging is needed, select an
averaging value such as 64 or 128.

USER CAL FACTOR

This selection enters a user supplied calibration factor which is
automatically added to measurement values. The entered value,
which has a range of -9.99 dB to +9.99 dB is automatically added
to the measurement value. The User Cal Factor should not be
confused with the power sensor's Frequency Calibration Factors,
commeoniy refered to as Cal Factors, which are stored on an
EEPROM within the sensor housing. Using USER CAL FACTOR
disables all automatic corrections for the Frequency Calibration
Factors until the operating frequency is changed via the front panel
or over the GPIB.

User Cal Factors are used to compensate for mismatch losses and
other small variations such as adapters or cables in the measure-
ment path. For automatic display correction due to couplers, atten-
uators or amplifiers, OFFSET should be used.

PEAKING METER

The yellow Light Emitting Diodes (ILEDs) on the right side of the
8541/2 front panel perform two mutually exclusive functions:
Status Indicator or Peaking Meter. The peaking meter function is a
convenient visual indicator for tuning DUT (Device Under Test)
power levels to 2 maximum or minimum. The peaking meter's 20
segment LED bar graph covers single decade bands with a linear
scale.

3-17
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Select Peaking Meter from the SETUP Menu and press ENTER.
Use the up/down Cursor keys to select Peaking. The peaking
meter provides a linear bar graph representation of input power.
For good display resolution while tuning or peaking, the bottom to
full scale response adjusts on a decade range basis. A wrap around
feature provides coverage over the full dynamic range of the meter.

REF POWER ON/OFF

Selecting REF POWER ON/OFF will cause the Power Sweep
Calibrator to output 0.00 dBm. This comumand is used to turn on
or off that capability. The Calibrator should always be turned
OFF when not in use.

(NOTE: The REF POWER value is only stable for 15 seconds. It
will then start to slowly drift.)

A,B,A/B,...,OFF

This selection defines the display format for the top line and
bottom line of the dual line, backlite LCD display. Use the up/
down Cursor keys to manipulate the top or bottom lines and the
right/left Cursor keys to select A, B, A/B, B/A, A-B, or B-A.

SETUP MENU
The Setup Menu is selected from the Base Menu after the MENU
key is actuated. Direct selections include SAVE SETUP, PEAK
SNSR SETUP, MIN/MAX SETUP, LIMITS SETUP, dBimW
SETUP, REL SETUP, GPIB SETUP, ANALOG OUT SETUP,
VpropF SETUP and SOUND SETUP. To display the contents of
any menu item, press ENTER.

SAVE SETUP

Up to twenty different configurations can be stored in non-volatile
memory. When SAVE SETUP is selected the display will present
a prompt to enter the number under which the current configura-
tion will be stored. Entry is completed by pressing ENTER.

PEAK SNSR SETUP

Peak Power Sensors can be triggered either internally, externally,
or used in the CW mode. The trigger point to sample point delay
(sample delay) is adjustable from 0.5 ns to 100 ms. The PEAK
SNSR SETUP selection allows these parameters to be specified
from the 8540 Series front panel.
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Using the 80350A Series Peak Power Sensors

The 80350A Series Peak Power Sensors are configured with the
8541/2 Power Meter as shown in Figure 3-3, below.

e

%\)

Figure 3-5. 803504 Series Peak Power Sensor System Configuration
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Access from the front panel of the 8541/2 to control the Peak
Power Sensor is accomplished using the menus as shown on the
Main Menu Tree (Figure 3-4 on page 3-13).

First access the SETUP MENU by pressing MENU —> SETUP
MENU, and then:

Press

and select

l—— PEAK SNSR SETUP

SELECT SENSORACRB
{Nat shown if 3541 or only 1 sensor attached)

SET TRIG MODE (CW, INT, EXT}
SET TRIG LEVEL (dBm, V)
SET SAMP DLY (ns)

SET DELAY OFFSET (ns)

Figure 3-6. 80350A Series Peak Power Sensor Menu Tree Access
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Complete information on the use;of the 80350A Series Peak Power
Sensors can be obtained from the 80350A Series Peak Power
Sensor Operadng and Maintenance Manual that came with the
sensor(s).

MIN/MAX SETUP

The MIN/MAX SETUP selection allows the maximum and mini-
mum measurement values to be displayed on the front panel.
Select TOPLINE or BOTTOM LINE as the channel to be moni-
tored. Both min. and max. will be displayed on the other line. To
reset min and max mounitoring, select MIN/MAX SETUP and press
ENTER tmwice.

LIMITS SETUP

High and Low limits can be separately defined for each channel.
As long as sound is enabled (default is enabled), an audible tone is
generated during a limit line violation. High Limit violations are
indicated on the front panel with an "up" arrow. Low Limit
violations are indicated with a "down” arrow. (Also see General
Overrange Indications on page 3-25.)

dB/mW SETUP

dBimW SETUP allows separate logarithmic or linear configuration
of the top line and bottom line. By selecting LOG for the top line
and LIN for the bottom line (with both display lines measuring one
channel) absolute power is simultaneously displayed in both dBm
and mW units. For ratio measurements (A/B or B/A), logarithmic
and linear units are dBr and %r respectively.

The dB/mW key on the 8540 Series front panel toggles the display
lines between logarithmic and linear units.

REL SETUP

The REL SETUF selection can disable relative measurements on
one or both of the two display lines. After selecting REL SETUP,
use the right/left Cursor keys to select ON or OFF. Selecting
OFF for both lines effectively disables the ability to pcrfonn
relative measurements with the REL key.

The Relative measurements are convenient during 1 dB compres-
sion measurements. The gain display channel (A/B or B/A) should

3-20
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have relative enébled, while the output channel (A or B, respec-
tively) should display absolute output power.

The default 8540 Series configuradon enables relative measurements
on both the top and bottom lines when the REL key is pressed.

GPIB SETUFP

The GPIB SETUP selection allows entry of a GPIB address for the
[EEE-488.1 or [EEE-488.2 compatible interface. The defauilt address
1s 13. Changes to the GPIB address must be performed from the
8541/2 front panel. Address changes are not operable via the GPIB
interface.

ANALOG OUT SETUP

The ANALOG OUT SETUP produces a voltage proportional to Power
level for use with data loggers, strip chart recorders, or other data
acquisition products. There are two user selectable modes, Log and
Linear. Each have a user definable operation range; however, the
83540 Series will not output levels less than 0.0V or greater than
10.0V.

In Log Mode, the 0.0V to 10.0V output corresponds to the -80 dBm
10 +20 dBm power levels (default)

In the Linear Mode the 0.0V 1o 10.0V output corresponds to each
decade range of measurement power, similar to most CW power
meters. The voltage level of the Analog Output is configured from
0.0V to 10.0V to allow for the adjustment of display and test setup
characteristics. If 0.00V reference levels are desired at positions
other than decade crossings, Offsets can be used to effectively shift -
the reference level.

While each 8541/2 Power Meter has a connector labeled Spare, it is
not operable without special factory configuration. Option 06 config-
ures the Spare connection as a second Analog Output (Model 8542
only). See Analog Output on page 3-11 for further information.

V propF SETUP

The VpropF input connector is a convenient method for the
8541/2 Power Meter to determine the operating frequency of the
signal, and automatcally compensate for any sensor frequency
response variations by using the Cal Factor valnes stored in an
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EEPROM inside the sensor. Most signal sources are equipped
with an external V/GHz output which can be connected to the
VpropF input connector with a BNC cable.

The VpropF input ADC can only “read” voltages between 0.0V
and 10.0V. This voltage range is common to most sources. To
activate this input as the source of sensor Calibration Factor cor-
rection, select VpropF under the SETUP MENU, press the ENTER
key, and select ON using the up/down Cursor keys. To set the start
voltage and scale the ADC input to your source’s output voltages,
select the source frequency that corresponds to a 0.0V output from
your source and enter that frequency value. Set the V/GHz Scale
Factor - this is usually printed on the back of the source.

SOUND SETUP

Audible tones and clicks are produced by a small speaker within
the Digital Power Meter’s chassis. The tones indicate completion
of operations such as zeroing or calibration as well as limit line and
overrange violations. The clicks are used for front panel key
actuatons.

The sound function can be tumed on or off with the following
keystrokes:

MENU —> SETUP MENU —> ENTER —> (scroll down to)
SOUND SETUP —> ONI/OFF (move cursor to ON or OFF) —>
ENTER

SERVICE MENU

The Service Menu is selected from the base menu after the MENU
key is actuated. Direct selections include SENSOR ROM,
CALIBRATOR, TEST FUNCTIONS, SOFTWARE VERSION, and
CLEAR ALL MEMORY. To display the contents of any menu
itern, press ENTER.

SENSOR ROM

An EEPROM within the power sensor housing contains the
frequency and corresponding frequency calibration factors which
are precisely measured and loaded into the EEPROM. The
SENSOR ROM selection is used to either view or change the
calibration data for the power sensors and/or bridges connected to
the 8540 Series Power Meter. Typical Cal Factor data is shown in
Table 3-A on the next page. Use the up/down Cursor keys to scroll
EEPROM data.
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Table 3-A. Typical Sensor EEPROM daza.

Frequency (GHz) Calibration Factor
0.03 0.00
1.0 -0.01
2.0 -0.02
3.0 -0.02
4.0 0.03
39.0 0.16
40.0 0.22
CALIBRATOR

The built-in Power Sweep Calibrator produces 51 discrete power
levels from -30 dBm to +20 dBm. The output signal is 50 MHz,
CW. The 0 dBm reference is traceable to a primary calibration
standard at the NIST (National Insdtute of Standards Technology).
With the CALIBRATOR selection, the calibrator's output level may
be specified and switched ON. Qutput level can be specified in 1
dB increments from -30 dBm to +20 dBm.

NOTE: The calibrator outputs will only be accurately set after
doing a sensor calibradon. With the exception of the 0.0 dBm
setting, the output levels are not guaranteed.

TEST FUNCTIONS

A comprehensive set of self test functions is available from the
front panel of the 8340 Series Power Meter. The self tests are
accessed by selecting TEST FUNCTIONS under the SERVICE
MENU . The self tests cover approximately 95% of the 8540
Series inswuments functionality.

The user selectible tests include functional tests for the LED
Display Tests, LCD Display Tests, Keyboard Test, Sound Test,
RAM test, ROM Checksum Test, DAC functional Tests, Hardware
Performance Tests, and analog to digital tests.

(Test Functions are generaily used only by Service Labs to isolate
problems when testing or woubleshooting the 8541/2 insturment.)
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SOFTWARE VERSION

The 8541/2 sofrware version can be verified under this selection

CLEAR ALL MEMORY

NOTE: If a password has been selected, the user will be prompred
to enter it before CLEAR ALL MEMORY can be implemented.
(See PASSWORD PROTECTION on page 2-2.)

Selecung CLEAR ALL MEMORY will clear all of the instrument's
RAM memory and perform a "PRESET" returning the 8541/2 1o
its default configuration. While this will not affect the Cal Factors
stored within the power sensor's EEPROMS, the amplitude cali-
bration data performed by the Power Sweep Calibrator will be
erased. To clear instrument configuration parameters to default
settings without erasing the amplitude calibration data, use the
PRESET selection.
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Figure 3-7. Channel A Overrange Display Indication

An indication, both visual and audible, will be given if a sensor
measures 3 power thart is above its calibrated range. The visual
‘indication appears as an up arrow (see Figure 3-7 above) in front of
the power reading. The audible indicaton is a repeating beep.

(The audible indication can be disabled if desired by turning off
the sound as described under the Sound Setup heading on page 3-
22.) The visual indication can not be disabled.

With a Peak Power sensor, the overrange indication only works if
the Peak sensor is riggering and measuring power. If the migger
level is set incorrectly (such as not sampling in the area where the
overrange condition exists or being in the EXTernal mode without
an external wigger), the sensor could enter an overrange condition
without the meter noticing the conditon.

Due to display limitations, the visual overrange indication will
appear only for the first line of the display that is showing a sensor
measurement indication. For example, if the display is configured
with channel A on top and A on the bottom, the visual indication
for channel A will appear only on the top line. If A/B were on the
top and A on the bottom, the visual indication would still appear
on the top line.

GENERAL
OVERRANGE
INDICATION

NOTE: Please see the Manual
Corrections sheet for Code 11
located immediately following
the MANUAL CORRECTIONS
Index Tab at the back of this
manual for information regard-
ing this function.
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‘ Introduction to GPIB
Programming

The Giga-tronics 8540 Series Power Meters use standard protocols
for communication over the GPIB bus. Compands adhear to the
IEEE-488.1 or IEEE-488.2 guidelines. A complete alphabetical
listing of commands appears starting on page 4-56.

Three emulation modes (436, 437, and 438) are available for users
of older power meters who cannot re-write their application soft-
ware.

The examples shown in this chapter will be written in HTBasic™
format. Different languages will use different commands, but the
string sent or received will always be the same. In HTBasic, the
OUTPUT command sends a string to the GPIB bus. The number
after the word "OUTPUT" is the GPIB address of the instrument.
In this case (713), the GPIB interface is assumed to be 7 and the
instrument’s address would be 13.

Changing the GPIB operating mode or address must be done via
the front panel. Enter the menu system with the MENU key.
Select the SETUP menu using the up/down arrow keys. ENTER
this sub menu system and select the GPIB setup menu key. The
operating mode and GPIB address can be set in the GPIB setup
menu using the arrow keys. Press ENTER to save your selection,
Or press ESCAPE (the menu key) to exit without saving.

13 is the factory-set default address of the 8540 Series meters. The
GPIB address can be set from the front panel to any number from 0

10 30. GPIB address 40 will set the instrument to the listen only
mode. Address 50 sets the instrument to the talk only mode.

™ HTBasic is a trademank of TransEra Corporation,

GENERAL

Changing the
GPIB Mode or
Address
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|
Power On Default
Conditions

*®

GPIB Local Mode

Unaddressed, Service Request Mask Cleared
« Status Byte Cleared

» TR3 Free Run Trigger Mode Set

GT2 Group Execute Trigger Mode Set

= Parallel Poll Data Line Unassigned

= Display Enabled

« Service Request Mask Cleared

< Event Stams Register = 128

» Event Status Mask Clear

L]

®
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- OUTPUT 713;"ANALOG STD TOP LOG -80.0, 20.0, 0.0, 10.0"
! Configure analog output

[ top line display channel

! log units

! -80 to +20 dBm input

! 0 to 10 volt output

OUTPUT 713;"ANALOG STD BOT LOG -80.0, 20.0, 0.0, 10.0"
! Configure analog output
! bottom line display channel
! log units
101t 1.00mW
! 0 to 1 volt output

OUTPUT 713;"ANALOG STD TOP LIN 0.00, 1.00E-3, 0.0, 1.0"
¢ Configure analog output
! top line display channel
! linear units
1 0 to 1.00 mW input
10 to 1 volt output

OUTPUT 713;"ANALOG STD STATE ON"
! Enable analog output

OUTPUT 713;"ANALOG STD STATE OFF"
! Disable analog output

The "ANALOG STD" command refers to the standard analog
output (recorder output) on the rear panel of the power meter. The
output must be configured to output the measurement displayed on
the top line or the bottom line of the LCD display. Log or Linear
units can be specified for the power range. Valid power range
numbers are -100 to +100 expressed in dBm for log vnits, or 0 to
1E15 expressed in Watts for linear units. The output voltage range
is 0.00 VDC to +10.00 VDC. The output can be turned on or off
without re-configuring.

ANALOG OUTPUT
FUNCTIONS |

Standard Analog
Qutput
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Analeg Quiput Functions

Second
Analog Output
Function
(Option 06)

OUTPUT 713;" ANALOG OPT TOP LOG -80.0, 20.0, 0.0, 10.0"
! Configure analog output
! top line display channel
! log units
[-80 to +20 dBm: input
!0 1o 10 volt output

OUTPUT 713;"ANALOG OPT BOT LOG -80.9, 20.0, 0.0, 10.0"
! Configure analog output
[ bottom line display channel
!'log units
! -80 to +20 dBm input
!0 to 10 volt output

OUTPUT 713;"ANALOG OPT TOP LIN 0.00, 1.00E-3, 0.0, 1.0"
! Configure analog output
! top Hne display channel
! linear units
0 to 1.00 mW input
10 to 1 volt output

OUTPUT 713;"ANALOG OPT STATE ON"
! Enable analog output

OUTPUT 713;"ANALOG OPT STATE OFF"
! Disable analog output

The "ANALOG OPT" command refers to the optional second
analog output on the rear panel of the power meter. The output
must be configured to output the measurement displayed on the top
line or the bottom line of the LCD display. Log or Lin units can be
specified for the power range. Valid power range nurmbers are

-100 to +100 expressed in dBm for log units, or 0 to 1E1S ex-
pressed in Watts for linear units. The output voltage range is either
-10.00 VDC to +10.00 VDC or 0 VDC to +10 VDC. The output
can be twrned on or off without re-configuring.
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BURST .
MEASUREMENT

OUTPUT 713;"BURST OFF" ! cancel burst mode MODE

-~ OUTPUT 713;"BURST POST GET BUFFER 200"

The chart below shows the elements of the burst mode command.
The first word is "BURST". The next word specifies whether the
burst of reading should occur before the wigger is sent ("PRE™),
or after the wigger is sent ("POST"). The next word specifies
whether a GPIB group execute trigger or a TTL trigger will be
used. The next word sets the number of readings to take, and the
last word sets the reading to reading delay tdme in milliseconds.

This command swring tells the insorument to wait for a group
execute trigger, and then take 200 readings. Since the time was
not included, zero milliseconds is assumed and the instrument
will take the readings as fast as possible. After the wigger, an
"ENTER" statement can be used to read the data.

Example:
OUTPUT 713;"BURST PRE TTL BUFFER 100 TIME 2"

This command string tells the instrument to start taking readings
every two milliseconds. After 200 milliseconds the buffer will be
full and the instrument will start updating the buffer in a wrap
around style. When the TTL trigger occurs, the instrument will
stop taking readings and the buffer will be available for reading.

During burst mode the display is disabled. This is done to speed

up the measurement process. The message "BURST MODE
ON" will be displayed.

Command String Parameters

1 0
BURST LEOST 1GET | BuFrER | (thru) | TIME | (thru)
PRE | TIL 5000 5000
OFF
DUMP

Example: OUTPUT 713;"BURST POST GET BUFFER 200"

4-5
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CALIBRATION

OUTPUT 713;"AECLI100EN" ! Calibrate sensor A
OUTPUT 713;"BECL100EN" ! Calibrate sensor B

The number "100" is a cal factor in units of percent. This number
needs to be entered for other meters, but is not needed for the
Giga-tronics insrument since the 8540 Series sensors have the cal
factor stored in a non-volatle ROM in the sensor. The 8540 Series
meter can read these numbers via a serial data transmission be-
tween the sensor and the meter. For program compatibility, the
meter retains the use of a number. You may use any number
between 50 and 120. The number you enter will be ignored, and
the actual cal factors will be read from the sensor.

The proper sensor must be attached to the calibrator output for this
command to operate correctly. If the sensor is not attached, the
calibration will fail and be ignored.

Calibrate: ! calibration routine
ON INTR 7 GOSUB Srq_interrupt ! setup serial poll interrupt
! jump location

ENABLE INTR 7;2 ; ! enable SRQ interrupts
OUTPUT 713;"*SREQ10" ! set service reguest mask
fto2
OUTPUT 713;"CS" ! clear status byte
OUTPUT 713;"CLI100EN" ! start calibration
Flag=0 ! reset control flag
WHILE Flag=0 ! wait while calibrating
END WHILE
RETURN
Srq_interrupt: ! SRQ interrupts jump here
OUTPUT 713;"*STB?"
ENTER 713;State
iF BIT(State, 1) THEN
PRINT "GOOD CAL"
ELSE
IF BIT(State, 3) THEN
PRINT "BAD CAL"
ENDIF
ENDIF
OUTPUT 713;"CS" ! clear status byte
Flag=1 ! set control flag oue
RETURN
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CAL FACTOR

Calibradon factors are automatically entered by reading the
EEPROM data in the sensor EEPROM. This is done every time a
sensor 1s attached to the power meter. The user can then enter the
operating frequency manually via the "FREQ" key on the front
panel, or use the GPIB command "FR". Then the power meter will
automatcally interpolate and apply the correct cal factor for that
frequency.

If you do not want to use this feature and instead wish to apply
your own sensor frequency calibraton factor, use the following
command. This command only allows values to be sent in percent.

This comrand applies correction to all Normal Mode, SWIFT
Mode and BURST Mode data, but it can only be sent during
Normal Mode.

OUTPUT 713;"AEKB9SEN" ! enter 99% cal factor to sensor A
OUTPUT 713;"BEKB99EN" | enter 99% cal factor to sensor B

The cal factor can be a number from 1.0% to 150.0%. This cal
factor replaces any frequency correction cal factors currently being
nsed.

OUTPUT 713;"EEPROM A CALF?"
Response is 0.00, 0.00, 0.0, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.09, 0.00,
0.00, 0.00, 0.00, 0.00, 0.00, 0.00 ! Query sensor A EEPROM

! whole cal factor table

! (This example is from an

! 80301A sensor)

The cal factor is the data stored in the sensor EEPROM in dB
units.
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Clear
(1EAR
CLEAR 713 ! send a device clear
- The GPIB is reset and the instrument is set to the preset condition.
INTERFACE
CLEAR

ABORT 7 I send interface clear .

This command resets the GPIB bus. It does not preset the instra-
ment. The instrument will be un-addressed after the abort.



IEEE BUS INTERFACE , Data Quiput Format

DATA OUTPUT

FORMAT |
+D.DDDDE+NNCRLF
Sign !_-— Line Feed (and EQI)
Carraige Return

5-Digit Mantissa

Indicates Exponent Follows — Exponent Magnitade

Exponent Sign

Figure 4-1. Data Qutpur Formar
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OUTPUT 713;"DA" ! turn on all segments
!and LEDs as a test
- QUTPUT 713;"DD" ! turn off display and
! status LEDs
OUTPUT 713;"DE" ! turn on display

OUTPUT 713;"DU THIS IS A TEST" ! display user message

The "DA" command is for testing only, and can be cancelled with a
"DE" command. The "DU" comumand allows the user to display
messages on the LCD display. The LCD is a two line character
display. Up to 32 characters can be sent with the "DU™ command.
The first 16 characters will be displayed on the top line, and the last
16 will be displayed on the bottom line.

DISPLAY CONTROL
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Event Status Register

EVENT STATUS
REGISTER

H
i
!

The Event Status Register (ESR) is available as a second status
byte. It is an 8-bit byte similar to the Status Byte, and is delineated
in Table 4-A on the next page. When a specified event occurs, the
ESR bits are set true and can be read by sending an "*ESR?"
command. When the command is received, the instrument re-
sponds by sending an ASCH 3 digit value between 0 and 2535 that
describes the present state of the register. This ASCII value is
arrived at by surnrning the weighted values of the ransmitted bits.

The ESR bits consist of the following:

POWER ON. This bit is set when the instrument’s power switch is
set from OFF to ON.

COMMAND ERROR. This bit is set when an improper GPIB
code is sent to the inswument. The command "WT" would be
considered a command error, for example.

EXECUTION ERROR. When incorrect data is sent to the instru-
ment, this bit will be set. For example, the command "FR-1.0MZ"
would be considered an execution error.

DEVICE DEPENDENT ERROR. Errors 1 through 49 are mea-
surement errors, and will set this bit true whenever they occur.

An ESR bit that is set true will cause bit 5 of the Status Byte to be
set only when a corresponding bit in the Event Status Enable
Register is enabled. This register is somewhat like the Service
Request Mask in that it allows the selection of which bit(s) in the
ESR register will set bit 5 of the Status Byte.

The Event Status Enable Register is set by sending the program
code "*ESE", followed by an ASCII 3 digit value that has been
determined by summing the weights of each bit to be checked.
Sending the command "*ESE?" will read the current setting of the
Event Status Register. The instrument sends an ASCII 3 digit
value (determined by summing the weighted values of bits that are
set) that describes the current state of the register
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Table 4-A. Event Status Register and Event Status Enable Register

[EEE BUS INTERFACE

Bit7 Bits Bitrs Bitd Bir3 Bit 2 Bit ! Bit0
Power 0 Command {Executcn| Device 0 0 0
On Error Error  |Dependent
 Emor
Value= Value= | Value= Value= Value= Value= | Value= Value=
128 64 32 16 8 4 2 1
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FILTERS

The Model 8542 is normally used in the auto filter mode. The power
meter chooses an averaging number for the power input range. The

power meter uses this number in a digital averaging software routine.
Manual averaging numbers can be entered for special circumstances.

OUTPUT 713;" AEFA" ! set auto averaging filtering on
I sensor A
OUTPUT 713;"AEFH" ! hold present average number
OUTPUT 713;" AEFMOEN" ! set average number to 1
OQUTPUT 713;"AEFMI1EN" ! set average number to 2
OUTPUT 713;"AEFM2EN" ! set average number to 4
OUTPUT 713;" AEFM3EN" ! set average number to §
OUTPUT 713;" AEFM4EN" I set average number o 16
OUTPUT 713" AEFMSEN" | set average number to 32
OUTPUT 713;" AEFM6EN" | set average number to 64
CUTPUT 713;"AEFM7EN" ! set average number to 128
OUTPUT 713;" AEFMSEN" ! set average number to 256
OUTPUT 713;"AEFMI9EN" ! set average number to 512

To set averages for the B sensor, replace "AE" with "BE".
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FREQUENCY

OUTPUT 713;" AEFRS5.67GZ" ! enter operating
! frequency
- QUTPUT 713;"AEFR1.0E9HZ" ! set channel A operating
! frequency to 1 GHz
OUTPUT 713;" AEFR5.67GZ" ! set channel A operating
! frequency to 5.67 GHz
OUTPUT 713;"BEFR84.6MZ" ! set channel B operating
! frequency to 84.6 MHz

Entering a frequency causes the power meter to use frequency calibra-
tion factors stored in the sensors EEPROM. Cal factors are stored in
one gigahertz steps. The power meter will interpolate between these
numbers for frequencies in berween the one gigahertz steps. Valid
frequency entries are from 0 Hz to 100,000 GHz. You can enter
frequencies in Hertz, Megahertz, and Gigahertz ("HZ", "MZ",
"GZ"). To cancel the use of cal factors enter a frequency of 0.05 GZ.
This is the calibration frequency and is a 0.0 dB calibration factor.

This command applies correction to all Normal Mode, SWIFT Mode
and BURST Mode data, but it can only be sent during Normal Mode.

OUTPUT 713;"EEPRCOM A FREQ?"
Response is 5.000e7, 2.000e9, 3.000e9, 4.000e9, 5.000e9, 6.000e$, 7.000e9, 8.000e9,
9.00Ce9, 1.00Ce10, 1.100e10, 1.200e10, 1.300e10, 1.400e10, 1.500e10, 1.600e10,
1.70Ce10, 1.800e10

! Query sensor A EEPROM

! whole frequency table

! (This example is from an

! 80301A sensor)

The frequency is the data stored in the sensor EEPROM (units are Hz).
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Front Panel Calibrator Source

FRONT PANEL
CALIBRATOR
SOURCE

OUTPUT 713;"0OC1" ! turn on calibrator source |
OUTPUT 713;"QC0" ! turn off calibrator source

The output of the calibrator will be a fixed 0.00 dBm (1.00 mW) at
50 MHz.

NOTE 1: This command is for instrument testing only. The cali-
brator source is automatically enabled during the normal calibration
procedures.

NOTE 2: The Power Sweep Calibrator REF POWER value is only
good for 15 seconds. After that, it will slowly start to drift.
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OUTPUT 713;"GT2"

- OUTPUT 713;"GT1I"
OUTPUT 713;"GTo"

TRIGGER 713
ENTER 713;Reading
PRINT Reading

GROUP EXECUTE
TRIGGER |

! Group execute wigger full measurement

! with settling

! Group execute trigger single measurement
! Group execute wigger cancel

I'execute a group execute wigger
! Read the data over the bus

"GTO" Group Trigger Cancel - This disables the response to a GPIB

group execute trigger.

"GT1" Trigger Immediate - This mode is the same as "TR1" mode,
but waits for a GPIB group execute trigger command before the actual

triggering is done.

"GTZ2" Trigger Immediate with Full Averaging - This mode is the
same as "TR2" mode, but waits for a GPIB group execute trigger
command before the actual wiggering is done.
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 INSTRUMENT

IDENTIFICATION
OUTPUT 713;"ID" I'ask for ID
OU’('?PUT 713;77ID" task for ID
OU’?PUT 713;"*IDN?" ! ask for [D (488.2)
ENTER 713;Name Tread ID

The response to this command is used by user application pro-
grams to determine if the correct equipment list is attached to the
GPIB bus. There are different requirements for this command at
the user level so that the 8542 can be configured to respond differ-
ently. The response is menu selectable from the front panel. This
feature is for users who cannot re-write their existing programs.

Here are various options:

8541 mode  Name ="GIGA-TRONICS,8541,0,1.00"
8542 mode  Name ="GIGA-TRONICS,8542,0,1.00"

437 mode Name = "HEWLETT-PACKARD,437B,1.8"
438 mode Name = "HP438A,VER1.10"

436 mode Not Applicable

NOTE: "HP" and "Hewlen Packard" are registered trademarks of
the Hewlett Packard Company.



_ Instrument Preset - IEEE BUS INTERFACE

INSTRUMENT
PRESET

OUTPUT 713;"PR" ! Preset the insoumment to a known state

or
. QUTPUT 713;"*RST" ! Reset the instrument to 2 kniown state

The preset conditions of the instrument are as follows:

Table 4-B. Instrument Preser Conditions

Parameter Condition
Sensor A
CAL FACTOR 100.0%
OFFSET 0.00 dB
Filter AUTO
Range AUTO
Low Limit 0.000 dBm
High Limit 0.000 dBm
Sensor B
CAL FACTOR 100.0%
QFFSET 0.00 dB
Filter AUTO
Range AUTO
Low Limit 0.000 dBm
High Limit 0.000 dBm
Measurement Mode Sensor A
0SC Off
Entry Channel SET A
Limits Checking Off
REL Off
Trigger Mode TR3
Group Execute Trigger Mode | GT2
Display Function Display Enable
LED Peaking Meter Mode Srtatus
Pulse Sensor Mode Intemal Trigger

NOTE: The preset conditions of measurement units after the "PR"
command or front panel command differ. This is to allow compat-
ibility with other inscruments over the bus and without penalizing
the bench top user.
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Table 4-C. GPIB Preser Differences

Measurement Units
GPIB Mode { dBm or Watts)
8541 dBm
8542 dBm
438 emulation ’ Watts
437 emulation ~ dBm
436 emulation no change

NOTE: A front panel keyboard preset always sets the units to dBm.
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LEARN MODE #1

OUTPUT 713;"LP1" ! set learn mode #1

. Learn Modes. The instrument has two leamn modes that make use
the controller's memory. One mode allows the meter to send
instrument configurations to the controller's memory. The second
learn mode is a subset of the first.

Whenever data is being transferred berween the controller and the
meter, it must be In uninterrupted strings. If a string is broken or
interrupted, the data could be lost or offset, and misinterpreted by
the power meter. An offset of data bytes can remain active until
EOI is read.

Learn Mode #1. After receiving an LP1 program code (Learn
Mode #1) and when addressed to talk, the instrurnent sends a string
of up to 128 ASCI characters containing information pertaining to
the instrument configuraton. The last character is sent with EQI
bus line true, and terminates the message. The data can be stored
in the controller's memory for future use.

‘When the power meter is addressed to listen, the ASCII data string
can be returned to the power meter. The power meter changes
accordingly.

Table 4-D on the next page shows the informaton contained in the
string, and the order in which it is sent.
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Table 4-D. Learn Mode #1 Output Format

Parameter

Output from Power Meter !

Trigger Mode
Measurement Mode
Sensor A Parameters

Cal Factor

Offset

Range

Filter

Low Limit

High Limit

Sensor B Parameters
Cal Factor
Offset
Range
Filter ,
Low Limit
High Limit

Active Entry Channel
Measurement Units
Reference Oscillator Status
Group Trigger Mode
Limits Checking Status
Carriage Return Line Feed

TRx

AP, BP, AR, BR, AD, or BD
AE

KB xxxx EN

OS sxx.xx EN

RA or RM x EN

FA or FM x EN

LL sxxx.xxx EN

LH sxxxxxx EN

BE

KB xxx.x EN
OS sxx.xx EN
RA orRMx EN
FA or FMx EN
LL sxxx.xxx EN
LH sxxx.xxx EN

AE or BE
LGorLN
OCQ or OC1
GTx

ILMO or LM1
EQI

' "s" indicates sign; "x" indicates a single digit



Learn Mode #2

CUTPUT 713;"LP2" ! set learn mode #2

Learn Mode #2. When program code LP2 (Learn Mode #2) has
- been sent and the instrument has been addressed to talk, the meter
sends 2 ASCII characters, @ and 2, followed by a string of 28 (38
for the 437 emulation mode) §8-bit binary bytes. The last byte is
sent with EQI bus line mue, thus ending the message. This binary
data can then be stored in the conoller's memory.

The best way to program the system controller is to use a loop to
read 30 (60 for the 437 emularion mode) binary characters and
store them in an array. Learn Mode #2 requires a controller that
can transfer information in binary form.

This string contains the following information:

+ Measurement mode

+ REL mode status (on or off)

« Reference oscillator status (on or off)

+ Current reference value if in REL mode
Measurement units (Log or Lin)

Cal Factor for each sensor

»

&

Offset for each sensor

Range for each sensor

L]

Fiiter for each sensor

When the power meter is addressed to listen, the binary data can be
returned to the power meter. The power meter changes accord-

ingly.

IEEE BUS INTERFACE

LEARN MODE #2
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Limit Checking

LIMIT
CHECKING

OUTPUT 713;"AELHI12.34EN" | set top line high limit to +12.34 dB
OUTPUT 713;"AELL-2.38EN" ! set top line low limit to -2.58 dB

OUTPUT 713;" AELMO" ! disable top line limit checking
OUTPUT 713;"AELM1" ! enable top line limit checking

OUTPUT 713;"BELH2.34EN" ! set bottom line high limir to +2.34 dB
OUTPUT 713;"BELH-100.00EN" ! set bottom line low lmit to -100.00 B

OUTPUT 713;"BELMQ" ! disable bottom line limit checking
OUTPUT 713;"BELM1" ! enable bottom line limit checking

Before enabling Hmit checking (LM1), you must set the high and low limits
(LH and LL). Once enabled, the Status Byte 4 will signal a too high or too
low condition (see page 4-36). The status message bytes (AA - see page
4-37) will indicate a too high condition (error code 21), or a too low
condition (error code 23). Status Message bytes L and M contain the limit
status for the top line display and the bottom line display respectvely.

O indicates within limirs, 1 indicates too high, and 2 indicates too low.

The LCD display will indicate a too high condition with an up arrow dis-
played to the left of the reading, and a down arrow displayed to the left of the
reading for a too low condidon. If the sound mode is enabled, a high or low
pitched sound will be generated. Sound can be disabled in the SETUP
MENU under SOUND SETUP.
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REMOTE 713 ! set the instrument to remote mode
LOCAL 713 I set the instument to local mode

When the instrument is in remote mode, the front panel status LED
marked REMOTE will be on. Returning the instrument to local
mode will turn this LED off. In remote mode, all front panel keys
except the ENTER' key are disabled. Pressing the ENTER' key will
return the instrument to local mode.

To disable the ENTER key, place the instument in local lockout
mode. The remote command must be given first.

REMOTE 713 ! set the insTument to remote mode
LOCAL LOCKOUT 7 ! set the instrument to local lockout mode

In local lockout mode, all keys are disabled. A GPIB local command
must be issued to return the instrumenst to local mode. Disconnecting
the GPIB cable will also return the instrument to local.

LOCAL
AND
REMOTE
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Measured Offset Eniry

MEASURED
OFFSET ENTRY

OUTPUT 713;" APOSDOEN" ! enter measurerment A as offset
OUTPUT 713;"BPOSDOEN" ! enter measurement B as offset
OUTPUT 713;" AROSDOEN"! enter measurement A/B as offset
OUTPUT 713;"BROSDOEN" ! enter measurement B/A as offset
OUTPUT 713;" ADOSDOEN"! enter measurement A-B as offset
OUTPUT 713;"BDOSDOEN" ! enter measurement B-A as offset

A measurement can be stored as an offset. By specifying the mea-
surement first (e.g. AP or BP), the offset command "OS" will take
the letters "DO" in place of a numerical entry. "DO" will return the
present measurement data.
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Measurement Selection
I

OUTPUT 713;"AP"
OUTPUT 713;"BP"

 OUTPUT 713;"AR"
OUTPUT 713;"BR"

OUTPUT 713;"AD"
OUTPUT 713;"BD"

! Measure sensor A
! Measure sensor B

! Measure A/B
! Measure B/A

! Measure A-B
I Measure B-A

The above commands will tell the instrument what kind of mea-
surement to make.

Main:

OUTPUT 713;"PR"

OUTPUT 713;"LG"
OUTPUT 713;"AP"

OUTPUT 713;"TR2"

ENTER 713;Reading

PRINT Reading
GO TO Main

! preset the instrument to a
! known state

! set Log units (dB or dBm)
! Measure sensor A

I start of measurement loop
! Trigger full measurement
! with settling

! Read the data over the bus
! into variable N

MEASUREMENT
SELECTION
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MIN/MAX POWER
VALUE

Min/Max Power Value

The Min/Max control mmonitors the maximurm and minmum power
level values on a particular channel of the power meter, Channels
can be defined either as single sensors or as a combination of
sensors like A/B. "AE" and "BE" are used to represent the top line
and bottom line of the 8540 display respectively.

The Min/Max functon can only be used in the Normal Mode (not
in the Swift or Burst Modes).

Monitoring of transient or unusual events can be performed by
using 1) the TTL triggering on the rear panel, 2) triggering controls
on an 80350A Series Peak Power Sensor, or 3) srq responses to a
limit line viclaton. (See "Limit Checking" on page 4-24.)

EXAMPLES:

OUTPUT 713;"AE MN1" ! Enable channel 1 Min/Max
! function

OUTPUT 713;"AE MNO" ! Disable channel 1 Min/Max
! funcdon

OUTPUT 713;"BE MNI1" ! Enable channel 2 Min/Max
! funcdon

OUTPUT 713;"BE MN0" ! Disable channel 2 Min/Max
! function

OUTPUT 713;"AE MIN" ! Output channel | Minimum value
OUTPUT 713;"AE MAX" ! Output channel 1 Maximum value

OUTPUT 713;"BE MIN" ! Output channel 2 Minimum value
OUTPUT 713;"BE MAX" ! Qurput channel 2 Maximum value
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Ofiset |

Offsets can be only be entered in dB. Offsets automatically correct
power level readings from the power meter for losses or amplification
- in your test serup. Examples include artenuators, cables, couplers,
and pre-amplifiers.

An offset from -99.999 dB to +99.999 dB can be entered.

Offsets are one of the functons that also work in the SWIFT and
BURST Modes. Data which is output to your contoller over the
GPIB from and 8540 Power Meter will always be corrected for the
offset that you have entered.

Configuring offsets does not cancel or otherwise effect the Cal Factor
frequency correction. This is an independent function.

Be careful with offsets when you are using the analog outputs. There
is a range conflict due to the analog ourput limited power configura-
ton values.

OUTPUT 713;"AEOS20.00EN" ! set +20 dB offsetto A
OUTPUT 713;"BEOS-15.12EN" ! set-15.12 dB offser to B
OUTPUT 713;"BE OS 0.0EN" ! cancel offset for B
OUTPUT 713;" AEOF(" ! turn off offset
OUTPUT 713;"AEQF1" ! trn on offset

OFFSET
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Parallel Poli

PARALLEL POLL

The power meter responds to a Parallel Poll Enable (PPE) bus command
by sending a bit on a conrroller-selected GPIB data line.

Ppoll_zero: ! zero using parailel poll
PRINT "entering parallel poll zero routine”
PPOLL CONFIGURE 713;8 ! configure response on bit zero

OQUTPUT 713;"CSAEZE" ! clear status byte, zero channel A
State=0 | ! initialize variable
WHILE State <> 1 ! stay here untl zero done
State=PPCLL(7T) ! read the poll
END WHILE

PPOLL UNCONFIGURE 713 ! cancel parallel poll mode
PRINT " parallel zero done"
RETURN ‘



Peak Power Senser Commands
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OUTPUT 713;"PEAK A INT TRIG -10.00"
! Configure sensor A for internal
! rigger at -10.00 dBm wigger
! level

OUTPUT 713;"PEAK B EXT TRIG 1.50"
! Configure sensor B for external
! migger at 1.50 VDC trigger level

OUTPUT 713;"PEAK A CW” ! Configure sensor A for CW
! measurements

These commands set the trigger method for the 80350A sensor. The
sensor can be set to trigger on the rising RF envelope of the power
signal. This is the internal wigger mode. An external TTL trigger can
be used, or the sensor can "free run" and allow a CW measurement
mode with no trigger required.

OUTPUT 713;"PEAK ADELAY 1.20E-6"
! Configure sensor A for a
! delay of 1.20 us

OUTPUT 713;"PEAK B DELAY 33.5E-9"
! Configure sensor B for a
! delay of 33.5 ns

When the sensor is configured for intemal miggering, the delay
from irigger to measurement sample must be set. The valid range
of delays is -20 ns to 104 ms, expressed in a floating point number.
The smallest delay increment is 0.5 ns. Setting delays in CW
trigger mode are invalid and ignored.

80350A SERIES
PEAK POWER
SENSOR
COMMANDS

Setting Trigger
Modes

Setting Delays
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Peak Power Sensor Commands

Reading Values

OUTPUT 713;"PEAK A OFFSET 1.00E-6"

! Configure sensor A for a delay
! offset of 1.00 us

The offset command is used to add a known offset to the trigger delay
value. The actual value of delay would be the "DELAY" set plus the
"OFFSET" set. The defanlt value of offset is 0. The valid range of
offset is -20 ns to 104 ms, expressed is a floating point number.

OUTPUT 713;"PEAK A" ! Query the current sensor A
! migger setting
ENTER 713;TRIGS

This command is used to query the mrigger mode setting of the
sensor, and will return:

¥ CWN
or
"INT_TRIG"
‘ or
"EXT_TRIG"

OUTPUT 713;"PEAK A DELAY?" ! Query the current sensor
’ ! A delay setting
ENTER 713;Delay

OUTPUT 713;"PEAK B OFFSET?"! Query the current sensor
! B offset

ENTER 713;0ffset

These commands are used to read the current settings of delay or
offset. '



- Pulse Sensor Commands

OUTPUT 713;"PEAK A CW"

OUTPUT 713;"PEAK B INT TRIG"

IEEE BUS INTERFACE

80340 SERIES
PEAK POWER
SENSOR

! sets the 80340 sensor COMMANDS

! to the CW mode

! sets the 80340 sensor
! to the internal trigger
! mode

OUTPUT 713;"PEAK B EXT DLYTRIG" ! sets the 80340 sensor to

! the external delay
! trigger mode

These commands set the operating mode of the 80340 Series of peak
power sensors. The sensors will defanir to internal triggering. You can
set the sensor to the CW mode to measure CW signals. Internal and
external wiggering can be immediate ("TRIG") or with delay

("DLYTRIG".
Command String Parameters

PEAK A cw

B
PEAK A | INT TRIG

B DLYTRIG
PEAK A | BxT TRIG

B DLYTRIG

(NOTE: The PEAK command is aiso comparible with the PULSE command
which was used with an earlier version of the 8340 Series Power Meter GPIB

communications firmware.)
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RELATIVE
MEASUREMENTS

OUTPUT 713;"AERL1" ! turn rel mode on and set reference
! level

OUTPUT 713;"AERLO" ! turn rel mode off
OUTPUT 713;"AERL2" ! use old relative offset value

Sending the RL1 command causes the instrument to take the current
power level measurement as the relative offset. After this command,
the power level will be 0.00 dBr or 100%. Sending the RL.O com-
mand will cancel the relative offset and return the instrument to dBm
or Watts.

To set relative modes for the B channel, replace "AE" with "BE".



Resolution

OUTPUT 713;" AE REOEN"
OUTPUT 713;"AE RE1EN"
- OUTPUT 713;"AE RE2EN"
OUTPUT 713;" AE RE3EN"

! set display resolution to xx.

! set display resolution to xx.x

! set display resolution to xx.xx

! set display resolution to xx.xxx

To set resolution for the B sensor, replace "AE" with "BE".

When "AE" is specified, the displayed resolution will be set for

the top line of the display.

When "BE" is specified, the displayed resolution will be set for

the bottom line of the display.

NOTE: When the Linear units mode is in use, the display will
show engineering notation wherein the resolution keeps the num-
ber of digits constant from three to six.

, IEEE BUS INTERFACE

RESOLUTION
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STATUS BYTE
MESSAGE
The power meter responds to a Serial Poll Enable (SPE) bus
command by sending an 8-bit byte when addressed to talk. If the
instrument is holding the SRQ bus control line rue (issuing the
Require Service message), bit position 6 in the Status Byte and the
bit representing the condition causing the Require Service message
to be issued will both be true. The bits in the Status Byre are
latched, but can be cleared by removing the causing condition and
then reading the Status Byte or by receiving the Clear Starus (CS)
program code.
Status Byte
Bit 7 6 5 4 3 2 1 0
Weight 128 64 32 16 8 4 2 1
Service 0 RQS bit Event | Over/Under | Measurement | Entry Error | Cal/Zero | Data Ready
Request Require Status Limit or Cal Zero Complete
- Conditdon Service Error
NOTES:

The condition indicated in bits 1 - 5 must be enabled by the Service Request Mask to cause a Service Request Condition.
The mask is set with the "@ 1" program code followed by an 8-bit byte, or the ™ SRE" program code followed by three
ASCII characters. The value of the byte is determined by summing the weight of each bit to be checked.

The RQS (bit 6) is true when any of the conditions of bits 1 - § are enabled and OCCUr.
Bits remain set until the Status Byte is cleared.

OUTPUT 713;"CS" ! ¢lear SRQ and status byte

or
OUTPUT 713;"*CLS&" ! clear SRQQ and status byte (488.2)
State = SPOLL(713) ! read status byte

or
OUTPUT 713;"*STB?" Fask for status byte (488.2) |
ENTER 713;State ! read status byte with 3 ASCII digit-

! numbers : ‘

OUTPUT 713;"@1";CHRS$(4) ! set service request mask to 4

or
OUTPUT 713;"*SRE004" ! set service request mask to 4
OUTPUT 713;"RV" ! ask for service request mask

or .
OUTPUT 713;"*SRE?" ! ask for service request mask (488.2)

4-36
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STATUS MESSAGE |

OUTPUT 713;"SM" I ask for status message
ENTER 713;Statusmess$ ! read status message

See Figure 4-2, below, and Tables 4-E and 4-F on pages

4-38 and 4-39 for the Status Message Qutput Format and
descriptions of the format.

LMNOP<CR><LF>

AAaaBBCCccDDAdEFGHIJK

. T — Line Feed
Measurement Error Code
' = Carriage Retun
Entry Error Code
. HP 437 Measurement Units
Operating Mode -
- HP 437 Duty Cycle Units/Status
Sensor A Range
HP 437 Offset Status
Sensor B Range .
Sensor B Limits Stams
Sensor A Filter
. Sensor A Limits Status
Sensor B Filter "
) Limits Checking Stanis
Measurement Units
; - Group Trigger Mode
Active Entrty Channel .
r Trigger Mode
Oscillator Status
REIL Mode Statns

Figure 4-2. Status Message Qutputr Format

NOTE: Each letter in the Status Message Output Format denotes a single ASCI character. This
equals either 23 or 26 (for the 437 emulation mode) characters.
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Status Message

Table 4-E. Error Codes Returned in Location AAaa as Shown in Figure 4-2 on Page 4-37

Error Code

Message

Action Required

SM byte 1,2(AA300
01
02
03
4
G5

06

31
32

SMbyte 3,4 (aa)00
30
31
33
54
35
56

57
70
71
72
73
74
75
76
77
78
90
91

All ok

Cannot zero sensor A

Cannot zero sensor B

Sensor A not connected to Calibrator
Sensor B not connected to Calibrator
Cannot Cal Sensor A

Cannot Cal sensor B

No sensor on Channel A
No sensor on Channel B

All ok

Entered Cal Factor out of range
Entered Offset out of range

Entered avg, no. is out of range
Entered recall mem no. out of range
Entered store mem no. out of range
Entered ref cal factor out of range
Memory error or batery failure
Entered peak sensor A data error
Entered peak sensor B data error

Entered peak sensor A delay out of range
Entered peak sensor B delay out of range
Entered peak sensor A trigger out of range
Entered peak sensor B wigger out of range

Sensor eeprom data entry has error
Sensor A does not exist

Sensor B does not exist

GPIB dara without valid prefix
Invalid GPIB code

Ensure no RF power to sensor A
Ensure no RF power 1o sensor B
Connect sensor A to Calibrator
Connect sensor B to Calibrator
Check sensor A connection to Calibrator.
Reference must be 1.00 mW.
Check sensor B connection to Calibrator.
Reference must be 1.00 mW.
Commnect sensor A or change channels (if B connected)
Connect sensor B or change channels (if A connected)

Re-enter value between 1.0% and 150.0%

Re-enter value between -99.99 dB and +96.99 4R
Re-enter valid average number

Re-enter valid recall memory number between 0 and 20
Re-enter valid store memory number between 1 and 20
Re-enter ref cal factor number betwesn 50 and 120%
Check battery or perform cal procedure to check memory
Check entered data

-1 Check entered data

Check entered delay

Check entered delay

Check entered igger value

Check entered trigger value

Check entry data

Check senser A

Check sensor B

Check, then re-enter valid prefix with data
Check, then re-enter correct GPIB code
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Table 4-F. Codes Used in Status Messages

BB CCecc DD dd E F G H I J K LM
Operating Range Filter Measurement | Actve | Osc. | REL [Trigger | Group | Limits Sensor A
Mode Units Enwy |Swtus | Mode | Mode | Trigger |Checking |& B Limits
Channel Statms Status Starus
00=Sensor A Manual Manual
01=Sensor B Range Filter O=Watis A= 0=0ff | 0=0Off | 0=Free | 0=GT0 {0=Disabled! 0=In Limits
02=A/B 01=1 00=1 1=dBm B= 1=0n | 1=0n Run 1=0ver
03=B/A 02=2 01=1 1=Hold | 1=GT1 | 1=Enabled high limit
04=A-B 03=3 02=2 2=Under
05=B-A (d=4 03=3 2=GT2 low Hmit
06=Zeroing A | 05=5 4= 3=Over
05=5 high iirnit
6=5 and under
07=Zeroing B | Auto 07=7 low Himit
08=Cal A Range 08=8 '
09=Cal B i1=1 06=5
10=Ext Cal A 12=2 Auto
11=ExtCal B 13=3 Filter
1d=d 10=0
15=5 11=1
12=2
20=Peak A delay 13=3
21=Peak B delay 14=4
15=5
16=6
17=7
18=8
19=9
437 Mode
1,2,4,8,
16, 32, 64,
128, 256,
512
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!

STORE AND
RECALL

OUTPUT 713;"ST12EN" ! store instrument state in register 12
OUTPUT 713;"RC3EN" ! recall instrument state in register 3
OUTPUT 713;"RCOEN" !recall previous instrument state

Registers 1 through 20 are available for store and recall. Register
0 contains the previous state of the instrument and can be used to
recover from any entry error by a recall O command.



Swift and Burst Mode Data Qutput Formats
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+DDD.DD CRLF
- #DDD.DD, #DDD.DD CRLF

+DDD.DD,

-----

, Z2DDD.DD CRLF

! one sensor swift mode
I two sensor swift mode

I Burst mode

MODE DATA
OUTPUT
FORMATS

i

SWIFT and BURST |
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Swiit Measurement Mode

SWIFT
MEASUREMENT
MODE

OUTPUT 713;"SWIFT FREERUN" ! set free run mode
OUTPUT 713;"SWIFT GET BUFFER 120" !'120 readings using
! group execute trigzer
CUTPUT 713;"SWIFT TTL BUFFER 100" ! 100 readings using
' ! TTL migger
OUTPUT 713;"SWIFT OFEF" _ ! cancel swift mode

Command String Parameters

FREERUN

GET
SWIFT TFFE thru) 3
T BUFFER | 1 (thru) 3000

OFF

The Swift mode allows the user to make faster measurements.
Voits to dBm conversions are done in table look ups instead of
floating point math. Loss of accuracy is typically no more than
0.02 dB. The following program shows the free run trigger mode:

OUTPUT 713;"SWIFT FREERUN"
WAIT 0.5
FORI=1TO 20 -
ENTER 713;Reading
PRINT Reading
NEXT1I
OUTPUT 713;"SWIFT OFF"

The next example shows the group execute trigger mode. The instru-
ment will wait until the buffer is full and ready to send out the data.
You can use SRQs to check readiness. The instrument asserts SRQ
after each GET uigger.

(continued on page 4-43)
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REAL Data(30)
OUTPUT 713;"SWIFT GET BUFFER 30"
WAIT 0.5 ! wait for instrument configuration
FORI=1TO 30
Srq_flag=0 ! wait for ready conditon
TRIGGER 713 ! rigger measurement

WHILE Srq_flag=0
Srq_flag=SPOLL(713)
END WHILE

NEXTI
ENTER 713;Data(*)
FORI=1TO 30
PRINT ILData(I)

NEXTI

NOTE: If your computer does not support (¥) matrix reads, vou
can read the entire buffer into a string and parse the data. Multiple
ENTER commands will not work.

TTL triggering can also be used. The instrument outputs a TTL
high on the TRIGGER BNC rear panel input. The RF BNC output
will go low until the power meter is ready for another trigger.

8542 Users:

If you have two sensors attached to the power meter, the swift
mode will measure both channels at the same time. The instrument
must be configured for single sensor reading (i.e. "APBP"). The
program now needs to do double reads. '

OUTPUT 713:"APBP"
OUTPUT 713;"SWIFT FREERUN"
WAIT 0.5
FORI=1TO 20
ENTER 713;ReadA,ReadB
PRINT ReadA,ReadB
NEXTI1
OUTPUT 713;"SWIFT OFF"

(continued on page 4-44)
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Swift Measurement Mode

REAL DataA(30),DataB(30) L
OUTPUT 713;"SWIFT GET BUFFER 30" e
WAIT 0.5
FORI=1TO 30

srq_flag=0

TRIGGER 713 !'send group execute trigger
WHILE srq_flag=0

srq_flag=SPOLL (713)

END WHILE
NEXTI
ENTER 713 Dots A(™) DataB(*) | read the buffer
FORI=1TO 30 :

PRINT LDataA(I),DataB(I)
NEXTI



Tﬁggering a Measurement
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OUTPUT 713;"TR3" ! Free run wigger mode :

OUTPUT 713;"TR2" P Trigger full measurement with settling
- OQUTPUT 713;"TR1" ! Trigger single measurement

OUTPUT 713;"TRO" ! Trigger hold mode

ENTER 713;Reading ! Read the data over the bus

PRINT Reading '

The above commands define the wigger modes which determine when
the measurement will be made. The default (preset) mode is "TR3".

"TRO" Trigger Hold - This mode places the instrument in standby
mode. In this mode the LCD is frozen at the current values. The
display will be updated when the instument receives a "TR1" or
"TR2" command. To resume the normal free run mode of the instru-
ment and display, use the "TR3" command. During the standby mode,
the instrument continues to make measurements and update the inter-
nal digital filter, but does not update the display or the GPIB buffer.

"TR1" Trigger Immediate - This command triggers a single reading
and adds this reading to the internal digital filter. An "ENTER"
statement will return the updated filter power level. After a "TR1"
command, the instrument returns to the standby mode.

"TR2" Trigger Immediate with Full Averaging - This mode mriggers a
new series of readings; enough to update the digital filter for a noise
free reading at the current power level. An "ENTER" statement will
return the fully updated filter power level. After a "TR2" command,
the instrument returns to the standby mode.

"TR3" Free Run - This mode allows the user to read the power at any
time with an "ENTER" statement. There is no need to re-send the
"IR3" command. Multiple "ENTER" staternents can be executed.
The power meter will remurn the present power level just as if you had
looked at the LCD display.

TRIGGERING A
MEASUREMENT



IEEE BUS INTERFACE

Units

UNITS

OUTPUT 713;"LG" ! set Log units {(dB or dBm)
OUTPUT 713;"LN" ! set Linear units (Watts or %)

These commands set the type of units in which the measuremen:
will be displayed. All measurements are affected except Swift and
Burst modes. These modes always return measurement readings in

dBm units.
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Srq_zero: - ! zero with an srq interrupt
PRINT "entering SRQ interrupt zero routine”
ON INTR 7 GOSUB Srq_interrupt

OUTPUT 713;"CS" ! clear starus byte
ENABLE INTR 7;2 ! enable srq interrupts
OUTPUT 713;"@1";CHRS$(2) ! enable srq handshake
OUTPUT 713;"AEZE" ! execute zero command
Flag=0 ! test flag reset to false
WHILE Flag=0 _ ! stay here until test flag set true
WAIT 1
PRINT " Still inside while loop™
END WHILE
PRINT "SRQ interrupt zero done”
RETURN
Srq_interrupt: ! SRQ interrupts jump here
PRINT "an SRQ} interrupt has occured”
OUTPUT 713;"CS" ! clear status byte
Flag=1 ! set controi flag true
RETURN

USING SERIAL
POLLS



Voltage Proportional to Frequency Function
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'VOLTAGE
PROPORTIONAL
TO FREQUENCY
FUNCTION

OUTPUT 713;"VPROPF A MODE 2.00E9 1.00E-9
! Set up VpropF for sensor A
}2.00 GHz start frequency
!'1.00V per GHz slope

OUTPUT 713;"VPROPF A STATE ON"
! Enable VpropF for sensor A

OUTPUT 713;"VPROPF B STATE OFF"
' ! Disable VpropF for sensor B

This command allows the use of a sweep ramp voltage to effect the
calibration factor automatically. A voltage proportional to fre-
quency is input to the power meter via the VpropF input BNC
connector on the rear panel of the meter. The power meter needs
to know what frequency equals a voltage of 0.00 VDC. This is
input as the start frequency in Hz. You must also input the siope
or gain of the voltage input. This is specified as Volts/Hz. There-
fore, a slope of 1V per GHz is 1.00E-9 Volts per Hz. When en-
abled, the power meter will monitor the incoming VpropF input,
and convert the voltage 10 a frequency. It will then automadcally
apply the correct calibration factor for that frequency, The power
meter will interpolate between stored cal factors for best accuracy.
Maximum input voltage = 10V.
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ZERO

OUTPUT 713;"AEZE" | Zero sensor A
OUTPLUT 713;"BEZE" ! Zero sensor B

If the sensor is attached to an RF source, the source must be turned
off before a zero can occur. Zeroing with RF applied will not
work.

Zeroing before calibration is not needed. The calibration com-
mand will automatically perform a zero before calibrating.

Spoli_zero: ! zeroing with a serial poll
OUTPUT 713;"*SRE010" ! set service request mask
'to 2

OUTPUT 713;"CS" ! clear status byte

OUTPUT 713;"AEZE" ! execute zero command

State=0 ! initialize variable

WHILE State = 0 ! stay here until zero is done
State = SPOLL(713) ! read serial poll status byte

END WHILE

RETURN
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TYPICAL
APPLICATION
PROGRAMS

OUTPUT 713;"TR3"
Main:

ENTER 713;Reading

PRINT Reading

GO TO MAIN

Typical Application Programs |

! set freerun mode

! make reading

OUTPUT 713;"PR"

OUTPUT 713;"LG"

OUTPUT 713;"AP"
Main:

OUTPUT 713:"TR2"

ENTER 713;Reading

PRINT Reading
GO TO Main

Calibrate:
ONINTR 7 GOSUB Srq_interrupt

ENABLE INTR 7;2
OUTPUT 713;"*SRE002"
OUTPUT 713;"CS”
OUTPUT 713;"CLEN"
Flag=0

WHILE Flag=0

END WHILE

RETURN

Srq_interrupt:

IF BIT(State, 1) THEN
PRINT "GOOD CAL"
ELSE _

IF BIT(State, #) THEN
~ PRINT "BAD CAL"
ENDIF

ENDIF

OUTPUT 713;"CS"

Flag=1

RETURN

! preset the inscrument to a

! known state

! set Log units (dB or dBm)
! Measure sensor A

! start of measurement loop
! Trigger full measurement
I with settling

! Read the data over the bus
! into variable N

! calibration routine

! setup serial poll interTupt

! jump location

! enable SRQ interrupts

! set service request rmask to 2
! clear status byte

! start calibration

! reset control flag

! wait while calibrating

! SRQ interrupts jurnp here

! clear status byte
! set control flag true
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CsUB PROG 494 RE-STORE "WSPEED"

11 ! SPEED TESTE FOR THE GIGA~TRONICS 83542
12 V277782
20 Giga~-tronics=713
30 DIM A(L100) ,B(100)
31 QUTEUT Giga~tronics; "PRLGCOCL™
- 32 QUTPUT Giga-~tronics; "AEFMJIEN®
34 QUTPUT Giga~tronics: DU GIGA-TRONICS 8542 SPEED TES7TS”
35 WAZIT 1
36 OUTPUT Giga-tronics;"DUUN-PLUG *3' SENSOR®
37 PRINT
40 PRINT "GIGA~TRONICS 8542 SPEED TESTS"
60 PRINT "CONNECT 'A' SENSCOR ONLY. NO B SENSOR®
gl PRINT "PRESS RETURN WHEN READY™ ‘
70 INPUT AS
71 CUTPUT Giga-tronics;"DE®
8¢ !
gQ PRINT
100 PRINT "NORMAL TR3 TRIGGER MODE SINGLE CHANNEL"
iz GOSUB Timelcopl
111 !
11z PRINT
113 PRINT "NORMAL TRZ TRIGGER MODE SINGLE CHANNEL™
114 GOSUE Timeloop4d
129 !
1390 QUTPUT Giga-tronics;"SWIFT FREERUNT
140 WAIT 1
130 BRINT
160 PRINT "SWIFT MODE SINGLE CHANNEL™
176 GOSUB Timeloop2
180 QUTPUT Giga-tronics;"SWIFT QFF”
181 !
150 PRINT

269 PRINT "END OF SINGLE CHANNEL MCDE"™

210 PRINT "CONNECT 'B' SENSCR FOR NEXT SET OF TESTS"
211 PRINT "PRESS RETURN WHEN READYY

212 CUTPUT Giga-tronics; "DUCONNECT 'B' SENSOR"
220 INPUT AS

221 QUIRPUT Giga-~tronics; "DE™

223 !

23¢ PRINT

240 PRINT "NORMAL TR3 TRIGGER MODE TWO CHANNELS™
25¢ GCSUB Timeloop3

251 !

2690 PRINT

270 PRINT "SWIFT MODE DUAL CHANNEL®

280 QUTPUT Giga—-tronics:"SWIFT FREERUN®

290 WAIT 1

300 GOSUB Timeloop2

310 PRINT

32¢ CUTPUT Giga-tronics;"SWIFT OFF®

33¢ PRINT "END QF TESTS"

340 STOP
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350
360
370
380
350
300
410
420
430
440
430
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
6§40
650
660
670
680
6§30
760
701
702
703
704
705
7086
709
710
711
712
713
714

. .
Timeloopl: I SINGLE CHANNIL MEASUREMENTS
T1=TIMEDATE
FOR I=1 TO 100
ENTER Giga-tronics;a ()
! PRINT A({(I)
NEXT I
TZ2=TIMEDATE
PRINT 100/(T2~T1);"PER SECOND™
FOR I=1 TQ 100
PRINT A({I}
NEXT I
PRINT
RETURN
t
Timeloop2: ' TWO CHANNELS IN SWIFT MCDE
T1=TIMEDATE
FOR I=1 TO 100
ENTER Giga-tronics;A{I),B{I)
NEXT I
T2=TIMEDATE
PRINT 100/ (T2~71);"PER SECCND FOR BOTH CHANNELST
RETURN

i

Timeloop3: !
Ti1=TIMEDATE
FOR I=1 TO 100
QUTPUT Giga-tronics;® ART™
ENTER Giga~tronics;a{l}
QUTPUT Giga-tronics;"BR"
ENTER Gilga-tronics;3{I}
NEXT I
T2=TIMEDATE
PRINT 100/ (T2-T1);"PER SECOND BOTH CHANNELS"
QUTPUT Giga-tronics; AP"
RETURN
1

Timeloop4: !
Ti=TIMEDATE
FOR I=1 TO 100
QUTPUT Giga-tronics; TR2"
ENTER Giga-tronics;A(I)
NEXT I
T2=TIMEDATE
PRINT 100/ (T2-T1);"PER SECOND SINGLE CHANNEL"®
QUTRUT Gliga-tronics;"TR3"
RETURN
END
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10
20
30
40
5¢
50

- 70

80

8¢

11c
120
130
140
145
130
151
170
180
180
200
210
220
2390
240
239
2640
2740
289
300

RE-STORE "SWIFT"
DEMOC PROGRAM FOR 83540 SWIFT MODE
2/13/%2

Giga~tronics=713

N=100

OPTION BASE 1

REAL Nums (100)

QUTIPUT Giga-~tronics; "PRLG"

QUTPUT Giga-tronics;"SWIFT FREERUN®

WAIT .5

WINDCW 1 ,N,~70,20
Mainlocp

FOR I=1 TO N

ENTER Giga-tronics;Nums({I)

NEXT I

GCLEAR

PEN 2

GRID 10,1¢C

PEN 1

MOVE 1 ,Nuns (I)

FOR I=] TO N

DRAW I ,Nums (I}

NEXT I
GOTO Mainloop

QUTPUT Giga-tronics:;"SWIFT CFE”

END
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1¢ ! RE~-STORE "SWIFT"

20 ! DEMO PROGRAM FOR 8540 SWIFT MODE
40 ¢

50 ! 2/13/92

G !

70 Giga~tronics=713

80 . N=10C

990 OPTION BASE 1

118 REAL Nums (100)

120 CUTPUT Giga-tronics;"PRLG™
130 CUTPUT Giga-tronics; SWIFT GET":;N
140 WRIT .5

145 WINDCW 1.N-70,20

130 Mainloop

131 FOR I=] TO N

1690 TRIGGER Giga~tronics

161 NEXT I

170 ENTER Giga-tronics:Nums {*)
130 GCLEAR

200 PEN 2
210 GRID 10,19
220 PEN 1

230 MOVE L1,Nums (1)

240 FOR I=1 TO N

250 DRAW I,Nums{I)

280 NEXT I

270 GOTO Mainloop

280  OUTPUT Giga-tronics;"SWIFT CFF"
300 END
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10
20
34Q
40
3¢
§0
70
8¢
80
110
120
13¢
140
143
130
152
180
170
136G
200
210
220
230
240
280
260
270
280
300

10
20
30
40
30
60
70
80
90
110
12¢
130
140
1453
130
170
130
200
210
220
2390
240
250
260
270
3¢90

[

!
!
1
H
'

L e L

RE~3TORE "BURST"

DEMO PROGRAM FOR 8540 BURST
2/13/82

Giga~tronics=713
N=10C0
CPTION BASE 1
REAL Nums (100}
QUTPYUT Giga-trenics; "PRLG™
OUTPUT Giga-tronics;"BURST
WAIT .35
WINDOW 1,N,-7C,20

Mainloop
Wait .03
TRIGGER Giga-tronics
ENTER Giga—tronics;Nums (*)
GCLEAR
PEN 2
GRID 10,10
PEN 1
MOVE 1, Nums (1)
FOR I=1 TQ N

DRAW I,Nums(I)

NEXT I

GOTC Mainloop
QUTPUT Giga-tronics:"BIRST
END

RE-STORE "BURST™

DEMC PROGRAM FOR 8540 BURST
2/13/82

Giga-tronics=T713
N=200
QPTION BASE 1
REAL Nums (200)
QUIPUT Giga-tromics; "PRLG™
QUTPUT Glga~tronics;"BURST
WALIT .5
WINDCW 1,N,-70,20

Mainloop
ENTER Giga-tronics:Nums (¥}
GCLEAR
PEN 2
GRID N/10,10
PEN 1
MOVE I,Nums (1)
FQOR I=1 TO N

DRAW I,Nums (I)

NEXT I

GOTO Mainloop
END

MODE

PCST GET BUFFER™:N

oFE™

MODE WITH T%L TRIGGER

POST TTL BUFFER™:N

! waits here until TTL trigger happens

i
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8540 SERIES GPIB COMMAND SET (i aiphabetical order)

These are the GPIB commands available when the instrument is placed in the 8541 and 8542 mode.
(Page numbers indicate where descriptions of the specific commands can be located.)

"@1" I'serservice Tequest mMask oo v oo {page 4-36)
@2 Psetlearn mode 2 data ..o (page 4-23)
T*CLS™ P clear status byte (the 488.2 WaY) oo {page 4-36)
"*ESE" 'set Event Status Enable REGISIET v ieee v (page 4-12)
TEFESE?" ! read current status of Event Status Enable Register ........... (page 4-12)
"EESR?2" I'read and clear Event Status Register it ..o, (page 4-12)
TERSTY FSOMIWATE TESCE teeverrieeeeeeee et ee e ee e s e s (page 4-19)
"*STB?" Fask for stamus byte (the 488.2 WaY) oo (page 4-36)
"*SRE004" I St service request Mask t0 4 .vv oo (page 4-36)
"*SRE?" [ ask for service request MAask ... eveeevoeooreeseseo (page 4-36)
"ETST™ I self test ourput

"2 ID" Pask for IID (the old WaY) cvoeceeeeee oo (page 4-18)
"EIDN?Y Fask for ID (the 488.2 WaAY) wevuormieeeceeeeeee oo (page 4-18)
"AD" PMEASUTE A=B L.oiioeereteteeer et e {page 4-27)
"ADOSDOEN" {enter measurement A-B as offSel v mueeeonreoneoeeeessn. (page 4-26)
"TAE" ! set sensor A

"AE MAX" ! Qutpur channel 1 Maximum value oo eeoeeeerreeeoenon. {page 4-28)
"AE MIN" ! Quiput channel 1 Minimum valte ..o eeeevervee oo (page 4-28)
"AE MNO ! Disable channel 1 Min/Max funiCtion w........oeeerooeeeonn.. (page 4-28)
"AE MN1" t Enable channel I Min/Max function ......oeeewveeveveeeeueeoo.. (page 4-28)
"TANALOG OPT" ! Actvate second Analog output (0ption 06) weeeeeererennn... (page 4-4)
"ANALOG STD" [ Activate standard Analog OUPUL ..o.eeveeeeerrererrecee e (page 4-3)
"AP" P Measure SENSOT A ccivenire e oo e e e (page 4-27)
"APOSDOEN" Fenter measurement A aS OffSEl . eneoveeeereeeemoeeeeeeeen (page 4-26)
"AR" FMEASHIE A/B ..ot teesseeeeescee e es st {page 4-27)
"AROSDOEN" I enter measurement A/B a5 OfFSEt wormvmmmeoeeeoeeeoo (page 4-26)
"BD" FMeasure B-A oo (page 4-27)
"BDOSDOEN" !enter measurement B-A a5 0ffSel e (page 4-26)
"BE® - !'set sensor B

"BE MAX" ! Qutput channel 2 Maximum value oo (page 4-28)
"BE MIN*® ! Qutput channel 2 Minimum Valte v oo, (page 4-28)
"BE MNO" ! Disable channel 2 Min/Max fanction ........veoeeeeveeunnnn... (page 4-28)
"BE MN1" ! Enable channel 2 Min/Max function ... (page 4-28)
"BP" I Measure $ensor B .o uecre et (page 4-27)
"BPOSDOEN" ['enter measurement B as OFfSEt wevummmeveeooeeeooeeon {page 4-26)
"BR" EMEasure B/A .occevieeimeneceeececcemeeeseeeseeee s s (page 4-27)
"BROSDOEN™ ! enter measurement B/A a5 OFFSet oo {(page 4-26)
"BURST DUMP™" !'dump burst mode....ccceemroeenene, e sa e eaeasnan e nbean {page 4-3)
"BURST OFF” Ecancel BUrst MOME .coeercereeuerienecicoeeeeceeeeer e (page 4-5)
"BURST POST GET BUFFER 200" ... tssarsnesnsassasarsnssottsstmnnnanns sreras bae s e (page 4-5)
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8540 SERIES GPIB COMMAND SET con)

" CL100EN"

11 CS 1"

" DA?E

L1} DD 1

"PEY

"DU THIS IS A TEST"
"EEPROM A CALF?"
"EEPROM A FREQ?"
" FAH

TEHY
"FMOEN"
"FMI1EN"
"FMZEN"
"FM3EN"
"FMAEN"
"FMS5EN"
"EMGEN"
"FM7EN"
"FMSEN"
"FMIEN"
"EFR"

" GTO"

2] GTI"

vGT2m

wIp" ’
"KBY9EN"
LG

" LMO"

" LMII?

1T LN"
"LH21.35EN"
"LL-12.15EN"
1" LPl“

"Lp2n
"MAX"
"AIINT
"OCo"

" 0C1"

11 OFO"

" OFI"

" 0S$20.00EN"
"PEAK A INT TRIG 0"

! Calibrate sensor {precede with AE or BE) covievev i, (page 4-7)
P clear SIatts BYIE oot ae e cnan e (page 4-36)
' turn on all segments and LEDS a5 @ £8St vovvvecieereecnnnn, (page 4-11)
Pourn off dISplay oo e (page 4-11)
1 1Urm 01 AISPIAY ceeeei e ea e e n s {page 4-11)
! display USEr MESSAZE .cooiicrercnrcercniersnaererarasseseermanssnnnan {page 4-11)
! query 80301A sensor A whole cal factor table ............. (page 4-8)
! query 80301A sensor A whole frequency table............ {page 4-15

! set auto average filtering (precede with AE or BE) ......(page 4-14)
! hold present average number (precede with AE or BE){page 4-14)

! set average number to 1 (precede with AE or BE) ....... (page 4-14)
! set average number to 2 (precede with AE or BE) ....... (page 4-14)
! set average number to 4 (precede with AE or BE) ....... (page 4-14)

! set average number to § (precede with AE or BE) .......(page 4-14)
! set average number to 16 (precede with AE or BE) .....{page 4-14)
! set average number to 32 (precede with AE or BE) .....(page 4-14) .
[ set average number to 64 (precede with AE or BE) .....(page 4-14)
! set average number to 128 (precede with AE or BE) ...(page 4-14)
! set average number to 256 (precede with AE or BE) ...(page 4-14) .
! set average number to 512 (precede with AE or BE) ...(page 4-14)

! enter operating fIEQUENCY .eveveererecrerrmrensmrrrsessenssesssnes (page 4-15)
! Group execute WIZEET CANCEL ...oucevivorumrorsecncnenteeneoanas (page 4-17)
! Group execute trigger single Measurement. .....ceevevveen. {page 4-17)
! Group execute trigger full measurement with settling .. (page 4-17)
! ask for Instrument ID ..o cvsvceseeness s eveen e (page 4-18)
! enter 99% cal factor (precede with AE or BE) ............. (page 4-8)

!'set Log units (dB or dBm) ccceovreeerenreccrecincrcnecnaeanenas (page 4-46)
! disable Hmit checking ..o evecien i cenenee e eeraens (page 4-24)
! enable limit Checking ..ccvmvereeierenrnenarseenenenassesmnennaanes (page 4-24)
! set Linear umits (Watts OF 0) veeeveeersercrserescessrrenssnassenees {page 4-46)

I set high limit to +21.35 dBm (precede with AE or BE)(page 4-24)
! set low limit to -12.15 dBm (precede with AE or BE) .{page 4-24)

! set learn mode #1 ... verrecenrceennc s e seeneensersennanes (page 4-21)
! set learn m0dE #2 o reeiere et raner e .....(page 4-23)
! Turn on Maximum value function . ecerecereeencermenn. (page 4-28)
! Turn on Minimum valoe function ... ieceesecsecrenns (page 4-28)
D Off CalinratOr SOUTTE t e ceceer e ereecesaeeermseeaeeeseee s aeas (page 4-16)
! trm On CAIBTator SOUTTE ..oovvereeceenrecnnanriacressessesasensasesess (page 4-16)
P 1T OFF OFfSEL v e e seve e en e crne e e e snns (page 4-29)
P TUrn O1 OfFSEE e ccercre e cae s e eee e enescss e s snnne e e e (page 4-29)
! set +20 dB offset (precede with AE or BE) occvevveeeennnes (page 4-29)

! sets 80350A sensor A to the intemal rigger mode........ (page 4-31)

4-57
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"PEAK B EXT TRIG 1"

"PEAK A CW"
"PEAK A DELAY 0"
"PEAK A OFFSET 0"
"PR!’T

"PEAK A CW"
"PEAK B INT TRIG”

"PEAK B EXT DLYTRIG"

"RCOEN"
"RC3EN"

TREOT

“REL"

"RE2"

"RE3"

"RLO™

"RL1" '

13 RLZ"

TRy

HOM

"STI2ZEN"
"SWIFT FREERUN"
"SWIFT GET 120"
"SWIFT OFF"
"SWIFT TTL 100"
"TROY

TTRIM

"TR2"

"TR3™

"VPROPF A MODE"

"VPROPF A STATE ON'
"VPROPF B STATE OFF"

2] ZE 11

]
i
t

! sets 80350A sensor B to the external migger mode ...... (page 4-31)
f'sets 80350A sensor A to the CW measurement mode .. (page 4-31)-
I'set migger to sample delay for 80350A sensor A........... (page 4-31)
! set offset for trigger delay value for 80350A sensor A.(page 4-32)
! preset the instrument to a KnOWN SALE «vveveveeeeeecveeenene.n. (page 4-19)
! sets the 80340 sensor to the CW mode .......oovocecenene.. (page 4-33)
! sers the 80340 sensor to internal wigger mode.............. (page 4-33)
I'sets the 30340 sensor to external delay trigger mode ...(page 4-33)
I'recall previous InSITUMEnt Stare ....ceeveeereeereveeesessenene. (page 4-40)
I'recall instrument state in register 3 .oooereeveeersenennes (page 4-40)
I'set display resoltion t0 XX. .ecerecesieneniereosnseeseons (page 4-35)
! set display resolution 10 XXX cccccecceeeesssesanorascorsones (page 4-35)
! set display resolution 10 XX.XX .icceroceeercevensnerersrecenenss {page 4-35)
! set display TeSOIUtON 10 XX.XXX wiccerrrrersessrsanrsnsnesneenns (page 4-35)
! turn off rel mode (precede with AE or BE) .coeverenane.. (page 4-34)
{ turn on rel mode (precede with AE or BE) .......cuu.......(page 4-34)
! use old relative offSet VAIUE v i s ereeresnresesnnans {page 4-34)
[ask for Status request Mask .voecvesrerearererseesensssenene (page 4-36)
[ ask fOr StANIS MESSAZE «oveceereerrecereriariirssnesssresmercseesasscasens (page 4-37)
| store instrument state in re@ister 12 .oovemnierereeceeenen. (page 4-40)
! Set fTee TN MOdE (.oviiceeces et resscsss e s e esesansesens (page 4-42)
!'120 readings using group execute Tigger ... (page 4-42)
1 cancel fast MOdE e cet v e teeee e e e enansesan (page 4-42)
! 100 readings using TTL trgEEr «ovveeeecereeerssceeercceeaenas (page 4-42)
f Trigger hold mode ..o ccrrccenniecrieteereeene e ne e (page 4-45)
| Trigger single mMeasurement. ... ...ccurmrresnereernsverareeneas (page 4-45)
I Trigger full measure with Settling ...ccccccereeiimvvennnnene (page 4-45)
! Free run migger MOAR v e ceeeesss oo sesnssessronnesens (page 4-435)
| set up VpropF parameters for sensor A ..ovveeeeeeeenene. (page 4-48)
' Enable VpropF for SENSOT A ....cceveveeserrrenenrercaensnerenene (page 4-48)
! Disable VPropF for sensor B ....ccuoivoereseesrsceseerereeneen. (page 4-48)
[ Z8TO INSIUMTCEHE «.ceevveneerovererescossearssssansensenssmsnesssesssnens (page 4-49)
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437 Emulation Mode Command Set (alphabetcal) :
(These are the GPIB commands available when the instrument is placed in the 437 emulation mode)

3] CL "

3] *CLS "
4} CSE'
"CT0 - CT9"
ft DAN
"DCO"

¥ Dclﬂ’

ft BD "

" DEW

Tt DNH

14 DU“

¥ DYH

AL EN‘II

" ERR?!!
"W *ESE"
"*ESE?"
"*ESR?"
"ET0 - ET9"
3] EX"

T FAW

" FH"

L] mw

L3} FR"

" GTO"

" GTIN

1" GTZ"

TE GZH

i HZ"

" m"

"W *IDN?"
13 KB"

" KZ"

17w LG"
”LH"

¥ LL n

" LMO"

i) LMI"

1 LNH‘

" LPZ“

i LT"

TCAL Y ‘ e (PAZE 4-T)

! Clear all Starus Registers * ... (page 4-36)
''Clear the Stans Byte oo e s sn s sotaeene e {page 4-36)
f clear sensor data tables O thrt O .ccerievieeieci e Not Supported
P AL display SEQMENES OM..ciccirierrieseeeesaseerscmes e s e cateeres st e e meenees (page 4-11)
FDULY CYCLE ON ettt s e s srassnsenees Not Supported
T Duty Cycle Off ettt s srran Not Supported
FDisplay QISable .ottt ettt (page 4-11)
I Display enable ..ottt et (page 4-11)
! down arrow emAtON ..cviieeicceriicece e Not Supported
I DiSPlay USET MIESSAZE .vveveererueucrirraiacsecsrecnerenrrssesnessersesessersasessenee (page 4-11)
! Duty Cycle (enter duty cycle value) .ooovveeeerevriecenceceneac Not Supported
ENTER _
! dEVICE EITOT QUETY ciiiirrerrrtreentnete e sveesess e s et ssaemereseans Not Supported
! set the event status enable mask ? (page 4-12)
! event status register enable mask query ? (page 4-12) -
! event status register query > (page 4-12)
! edit sensor cal factortable O thru 9 oo Not Supported
AL ettt e certcese e re e se e ae e anes e eras e e et se s s e s emtensemen Not Supported
! automatic filter SE1ECHON .uvriiecc e ecrrcnn s e eeees et anraearnes {page 4-14}
FHIET BOIA oot ea s es bt nm e (page 4-14)
! manual filter selecton® (page 4-14)
P ITEQUENICY SIITY wuvrereienecenaeameasesssacasacnsscanarnessesessasnsesessessonsssssssnsnss (page 4-15)
!ignore Group Execute Trigger (GET) bus command ...ooeeeennen.. (page 4-17)
rigger immediate response to GET command .v.vevveeeereceeeeneee. (page 4-17)
! migger with Delay response to GET command ......o.c.ocvevveveennee. (page 4-17)
P G188 NOTIZ oot cceem et sran e sa bt s ere e sen s et s e ennes {page 4-15)
FRETTZ ottt ettt ettt se s er s saetas v e s es s s s sanasm e sasens (page 4-13)
! GPIB identfication QUETY .. meeeereeneceraeresessessersssssssnssonsmnesens (page 4-18)
! GPIB identification query 2 (page 4-18)
f Cal Factor* (page 4-8)
TKIIO BETTZ ceeeeeiceieicicctc e ene e ene s seenensseensncs e sssmne s se s st anssannis (page 4-15)
PLOZ QISPIAY cevieeieeerceeene e ceetenetsie et ceam e e s sre e e s s .....(page 4-46)
! high lirmit ! e (page 4-24)
! low limit * (page 4-24)
f disable limits checking fuUnction ......oveereer v veeceeceeeeeisceees s (page 4-24)
! enable limits checking function ... cveeeenne (page 4-24)
! Linear display

THP 437 1eaIm mOAR ...ontiececinniiecsiienaaenesressresescensesresessssssesrssssas (page 4-23)

PIETE BITOW wiivieierenevunncenmensennessessessseseessnsssrnesessnssess s mssnenernens Not Supported
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437 Emulation Mode Command Sc!et {cont.)

T Mz 133

T OCOH

4] OCI"

7 OD"

T OFON

¥t OFl?l

" OS"

1t PCT??

T PR!?

1t RA"

"W RC"

Tt RE"
"RF0 - RF9"
!Y‘RH"

V¥ RLOW

9 RLI t

it RLzﬂ

1% RM"

13 *RSTW
1y RT"

Lil RV"

it SEN

17 SMW
"SNO - SN9"
11 SP"

¥ '*SRE"
"4SRE?"
Ul STH
"*STR?"
it TROIP

24 TRiﬁ

T TRz"

it TRBW
"HTST?"
it U"P'l

I ZE it

1t @1"’

1 @2"

i % L

D MEZE HETTZ oottt et et e e er et en e e (page 4-13)
!reference 0sCIIATOr OFf ..coiieiieiriceiet e e (page 4-16)
f reference OSCIIALOT ON ....vvceiec ettt (page 4-16)
P output display EXL ..o eeeieesenr st tin e e e Not Supported
[ OFFSEL OFf » LiOCAL 1.ttt e eerenees e (page 4-29)
POTESEL 0N ~ LoCal 1ottt et cnss st eaee (page 4-29)
P OFFSET (enter OFfSet VALUS) c.ooieivr oo eeaeee e esss e sres s e (page 4-29)
! Percent (can terminate Duty Cycle, Cal Fac, & Ref CF)

FPRESET oottt ecre et ensnsssssssssasset st ssns s sessss sass smsmse e s eeonan e (page 4-19)
! Auto range

! Recallt .(page 4-40)
f resolution ! (page 4-33)
! enter Sensor Tef Cal fACIOT .ovvr et se et ces e seesemnsesse s Not Supported
FTANEZE NOIG. et ctsnenstes st eeas e ss s e eenee Not Supported
P eXIt REL MIOGE coeeieiieeeeerieesesrcntsseseneas e mesesscecasessssesonsaressemsssesnsssansses (page 4-34)
! enter REL mode using REL VAIUE c..cveeverceeceeeecsecensseeeeeeeeeeeeeeeeseeesas {page 4-34)
1 1Se OLd Tef DUIMDBET ...ouiierrrionernereseneenireeesses e s sssnsmsearsseseeass s esans (page 4-34)
! Setrange ! Not Supported
L SOTT FRSET 1rrrreeruneceeeeeeeseaesessstsemeeeeeamsnseseeeessaesessses et eesmeae e e e em e eeoesessmse {page 4-19)
DILZHE AITOW (ot searasse s s s ctmnnsnssscsesessassos s s s eeseee s asaessanns Not Supported
! read Service Request Mask ValUe ..o eeeeececeeeeececeoossesseeseannes rreverannan (page 4-36)
L SBIISOT cuitiuitiaicenvent it e e saeassmssee s st ss s em et e nessme eseacn s sonnen et esnm seseneeen Not Supported
E SLAMUS MESSAZE ...vvrmcerereremecensracsssessnsssrsssnsosssssssessssssosensssomsssensseeesssenes (page 4-37)
! enter Sensor SErial MUIMBET .evueeec e serccsessee o eeeeeeseeesensnesrssesens Not Supported
! special cvvveeeeenee, Sereerensesseraeabeie basnane e a s te st et as e esaaen st erbo s ten sesratasmnn Not Supported -
! set the Service Request Mask value? (page 4-36)
f Service ReqUESt MaSK QUETY .ovceereeeereceececrirs e cseneasosesesemsseeenesessssesmens (page 4-36)
PSTORE T .iiiccvoieaenrecvnvmniensssessesasanans creimssersereasonnsarensoes e sasasessaasasan (page 4-36)
Iread the Status BYTE ..vviirceeanrmeeereicessesare s ceames s sesessssssscasssessmsssss ses {page 4-36)
P EZZRT BOI ettt b st st ee e e {page 4-45)
P rigger IMmEAIATE . oo seer et e eee e ssasesonossesa e ee e e e e ns (page 4-45)
Prrigger With dElay .ot cese e e s eme s ses e e (page 4-45)
PITIZZET - T8 TUI coeieeeee et seeeeenre s eeanes reeeemsanecnareanisanirartens (page 4-45)
! self test query c

TUD BITOW it ceeeercesereunsens s s s s sasia b st smoneeeesesesesesenesennn Not Supported
PZERQ ottt emee et sessvesasessesss s ssssssstesomes st essemenesseeseaesaessnss e (page 4-49)
P Prefix £0r S1AnIS MasK oot ee st e ses e seossseseseeaesessem e (page 4-36)
! learn mode Prefix .ooevueeeeeceeececeneseecsoennens oo earae e s resarennnsnaann (page 4-23

! can be used for CAL FACTOR and REF CF

' A numeric entry is required by these GPIB codes, followed by the code "EN" (ENTER),
* This GPIB code uses the next § characters (0-9, A-Z. or an underscore) as input data,
* The "*" must be included as part of the GPIB command string.
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438 Emulation Mode Command Set (alphabetcal)
{These are the GPIB commands available when the instrument is placed in the 438 emulation mode}

" ?ﬁ)l‘!
it @11!

"@1";CHRS(4)

1"t AD"

"ADOSDOEN"

11 AEN
n AP"

"APOSDOEN"

" ARH

"AROSDOEN"

"‘BDTG

"BDOSDOEN"

1t BE??
" BPT!

"BPOSDOEN"

1 BR"

"BROSDOEN"

143 CLT!

"CL160EN"

1 CSN

) g DA“

1" DDI!

¥ DE“

" DOH

" ENH

" FATI

" FH"
"FMOEN"
" F’MIEN"
"FM2EN"
"FM3EN"
" FM4EN"
"FMSEN"
"FM6EN"
"FM7EN"
"FMSEN"
"FMIEN"
it GTO"

iid GTlll

iid GT2 it

Pask for ID (the old Way) e e e (page 4-18)
! prefix for Service Request Mask ...oooieiiriceineeevcrenieceneaans (page 4-36)
! set Service Request Mask to 4 .oeeecvinene e sevnevmamaran e (page 4-36)
I Measure A-B et as st (page 4-27)
! enter measurement A-B a5 OffSet .o (page 4-26)
LSBT A et cet sttt neoe st se e se et e se e e e sa e ee e sae e e cmae e {(page 4-27)
! MEasure SENSOT A oiiirrieeereecrinteeerteesseesneaesasaseeseassnensssenaas (page 4-27)
! enter measurement A a3 offSer .o (page 4-26)
EMEasure A/B .ot seeaeeens e e e ta s ane et asssansesaanas (page 4-27)
! enter measurement A/B as OffSerl....cccoceirrrciiseccnircreaciaaen (page 4-26)
EMEasure BrA i sse s s s em s e ss e (page 4-27)
! enter measurement B-A 28 OffS8L coiieiceeeecrcernese e (page 4-26)
L S8t B it recrrrreenroterree s e b e sennr s e s npe e rn e srenanee e s ans (page 4-27)
I Measure sensor B ..ot cmrce et ceeee oo (page 4-27)
! enter measurement B a8 OffSel.....cooiicinenneeiiecinccetace e (page 4-26)
EMEaSUTE B/A oottt e st etsrencasiaess e pea s eaae (page 4-27)
! enter measurement B/A as OffSel....coicveiccircinnieineceaananee (page 4-26)
FCAL ADJ it ertre e st smsses st et e st s e sne s e ane (page 4-7)

¢ Calibrate sensor (precede with AE or BE) cooooiiieccicinecna. (page 4-7)

! clear STATUS DYTE i enerinee e seeseeeee s e snsesaese e s rsana e (page 4-36)
D AISPIAY l1..ccreeroneraeneceanacrensessmensssrsssesusasossassssssesassrasasasssnn (page 4-11)
! display diSable ...cceieccniririieir s s cnssenssananeni. (PAZE 4-11)
P display enable et eaenas e e (page 4-11)
TSP - OFS cicererecerierresisttese st ae s s aseraanseessssnssrssnssese nen (page 4-26)
'ENTER

! set auto average filtering (precede with AE or BE) .............(page 4-14)
! hold present average number (precede with AE or BE) ....... (page 4-14)
! set average number to 1 (precede with AE or BE) ............... {page 4-14)
| set average number to 2 (precede with AE or BE) ......u..... (page 4-14)
! set average number to 4 (precede with AE or BE) .....cccc.e.. (page 4-14)
! set average number to 3 (precede with AE or BE) ............... (page 4-14)
! set average number to 16 (precede with AE or BE) .......... ...(page 4-14)
! set average number to 32 (precede with AE or BE) .............(page 4-14).
! set average number to 64 (precede with AE or BE) ............. (page 4-14)
! set average number to 128 (precede with AE or BE) ...........(page 4-14)
! set average number to 256 (precede with AE or BE) ........... (page 4-14)
! set average number to 512 (precede with AE or BE)...........(page 4-14)
! Group execute rgger CaNCel .. v iereneraseecaersmecncasessasaeas (page 4-17)
! Group execute trigger single measurement oo aeveearirarenens (page 4-17)
! Group execute trigger full measurement with setding ......... (page 4-17)
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438 Emulation Mode Command Set (aiphabetical) (cont.)

1" KBI?
"KBYIEN"
" LG"

124 LHH
"LH21.35EN"
113 LL 1w
"LL-12.15EN"
7Y LMO"

L LMIN‘

&) LN"
"LP1"

¥t Llei

¥ OCOH

9% 0(’:1"

1 OSH
"0S20.00EN"
1t PRI?
"RA!?

1] *RC L34
"RCOEN"
"RC3EN"
1% RH"

L RLO"

T Rldli'f
"RMIEN"
"RM2EN"
"RM3EN"
"RM4EN"
"RMSEN"
" RV‘“

i SMW

1t ST"
"ST12EN"
i) TRON

T TRl“

it TRZIY

17 TR3"

1w ZE 134

I Cal Factor

Fenter 99% cal factor (precede with AE 0r BE) oo {page 4-8)
I'set Log units (dB oF dBM) .eveoreeveeeeeee oo (page 4-46)
PHIGh HIMIE ottt e (page 4-24)
Fset high Hmit 10 +21.35 dBM vevcevenrenenceecetee e (page 4-24)
PLOW HIDIT ettt e (page 4-24)
!setlow limit 10 -12.15 dBM covereceee e {page 4-24)
I'disabie imit CReCKING . vveioeeeeeemeee e eeereensseee s (page 4-24)
!'enable Imiit CRECKIINE uerereereeriea oo eeeee oo (page 4-24)
!setlinear units (WAatts OF 26) uuvmecveeemeeeeeeereeeeess oo ee e (page 4-46)
Fset1earn mode #1 .ot (page 4-21)
I'setlearn mode #2 ... eecs e, (page 4-23)
! turn off calibrator SOURCE v eveerernee oo {page 4-16)
! turn on Calibrator SOUICE ....cvueereererncerecaeiecseeoeeeesenessesss s e, (page 4-16)
! OFFSET _

!'set +20 dB offset to (precede with AE 0F BE) vveveeveevvonn (page 4-16)
! preset the inSTUMGent to 8 KNOWN SIS .uueeveeeeceeeeevesreersn e (page 4-19)
! resume autorange '
'RECALL

! recall previous instrument state ......... reesseesbestben oo se e tearasrananns {page 4-40)
Irecall instrument State in TEZISTET 3 ....uuemreeeeeeeee e (page 4-40)
o arange BOld ..o et eene s Not Supported
P rn OFf 781 MIOTUL wecieeee et (page 4-34)
DI ON TEL MIOAER 11ttt e e e (page 4-34)
set Manual TANZE 1 woviircereecetceece e eeee e Not Supported -
FSet manual TaNge 2 .o ieeereeeereesceeeee e e e e ee s Not Supported
Iset manual Tange 3 ..o s e eeeeeee e Not Supported
I'set manual TANZE 4 ..o eeseee e eesesees e Not Supported
Pset MAnUal TARZE 5 et eseveseeenesreseesees e Not Supported
! ask for Status TEqUEST MASK ..uuerecer e ceeeeceeeece s (page 4-36)
! ask fOT STATUS MIESSAZE wverererirereneenancecereesseassesssesseresssnsssessenn s (page 4-37)
FSTORE ettt e ee s et e ceees e eeess st e e e seene st (page 4-40)
! store instrument STate in TeGIStEr 12 wommmmeeeeeeeeeeeeeeeeesee (page 4-40)
! Trigger hold mMOde .o e (page 4-45)
! Trigger single measurement .o oo (page 4-45)
! Trigger full measurement with Secting ....oooeeveeroeeeesneeennnn, (page 4-45)
L Free run igger mMOde...couereeeee e e e eee e (page 4-45)
! Zero sensor (precede With AE 0T BE) oo, (page 4-49)

* Codes preceded by an asterisk (*) require a numeric entry followed by the "EN" program code. Do not enter the
asterisk as part of the program code.
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436 Emulation Command Set :
(These are the GPIB commands available when the instrument is placed in the 436 emuladon mode)

" ! setrange 5

"4n ! setrange 4

"3 ! setrange 3

"2 ! setrange 2

"1 I setrange 1

"9 - ! set auto range

TAT ! set linear units (Watts)
"BY ! set relative mode

S O ! serrelatve value

"B" ! set Log units (dBm)
A ! Zero sensor

mn ! enable cal factors

. * ! disable cal factors (ignored)
"H" I set TRO mode

B ! set TR2 mode

R I set TR1 mode

"R" ! set TR3 mode

"y ! set TR3 mode
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!

ADDENDUM

Analog Output Function commands for 8540 Series Instruments Using
Firmware Version 2.20 or Lower

OUTPUT 713;"ANALOG1 MODE 1, 1, -80.0, 20.0, 0.0, 10.0

Configure analog standard port as top channel, power from -80 to 20 dBm, voltage
from 0 to 10.

OUTPUT 713:"ANALOGI STATE ON

Enable analog standard port output.

ANALOG2 MODE 2, 2, 0.0, 1000.0, -10.0, 10.0

Configure analog optional (option 06) port as bottorn channel, linear unit, power from
0 to 1000 microwatts (fixed unit), voltage from -10 to 10.

ANALOGZ STATE OFF

Disable analog optional (opticn 06) port output.
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ADDENDUM #2

8540 Series Instrument Test Commands

(The format shown is in HP Basic. Only the portion shown in parentheses is the actual command.)

OUTPUT 713;"TEST ADC"
ENTER 713;Reading

QUTPUT 713;"TEST AVADC 512"
OUTPUT 713;"TEST AVADC 256"
QUTPUT 713;"TEST AVADC 128"
QUTPUT 713;"TEST AVADC 64"
QUTPUT 713;"TEST AVADC 32"
OUTPUT 713;"TEST AVADC 16"
OUTPUT 713;"TEST AVADC 8"
OUTPUT 713;"TEST AVADC 4~
QUTPUT 713;"TEST AVADC 2"
QUTPUT 713;"TEST AVADC 1"
ENTER 713;Reading

OUTPUT 713;"TEST VOLT™
ENTER 713;Reading

QUTPUT 713;"TEST AVOLT 512"
QUTPUT 713;"TEST AVOLT 258"
OUTPUT 713;"TEST AVOLT 128"
OUTPUT 713;"TEST AVOLT 64"
CUTPUT 713;"TEST AVOLT 32"
CUTPUT 713;"TEST AVOLT 16"
CUTPUT 713;"TEST AVOLT 8"
CUTPUT 713;"TEST AVCLT 4"
QUTPUT 713;"TEST AVOLT 2"
OUTPUT 713;"TEST AVOLT 1"
ENTER 713;Reading

OUTPUT 713;"TEST BNC ANALOG ##.44"

OUTPUT 713;"TEST BNC RF ON"
QUTPUT 713;"TEST BNC OFF”

QUTPUT 713;"TEST BNC TRIG"
ENTER 713;Flag

! fire ADC once
I retums 0 to 16384 (0 to FFF hex)

! same as ADC with averaging (1 to 512 readings)

! returns O to 16384 (0 o FFF hex)
'renurns 0.00 to 10.00 volts (as read by the ADC)

! Same as test volt but with averaging of 1 to 51
! readings ‘

! set DAC 0.00 to 10.00 volts

! Sets blanking output to +5V
! Sets blanking output to 0OV

!'returns O or 1, 0 = no positive transition on
Itrigger input. 1 = positdve ransition on trigger
! input. Command clears latch.
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OUTPUT 713;"TEST CALIB RDEPROM"
ENTER 71 3;Caifac,Ser,Sec,Min,Hr,Dayowk,Day,Month,Yr

returns calfac, ser #, sec, Min, hr, dayofweek, day, month, yr

calfac 100.00
ser# 123456
sec 00

min 01

hr 12

dayof O=sunday
day =1 to 30
month 1to 12

¥r

OUTPUT 713;"TEST CALIB EPROM™;AS;"000000"
write the data out, send the string you read plus add up to a §ix digit password

OQUTPUT 713;"TEST CALIB POWER ###" 1-301t0 +20 .
QUTPUT 713;"TEST CALIB SOURCE ##.£" ! -31t0 +13dB. This is the approximate power
[ out with a 10 dB attenuator. +13 dB will
! produce Max power which must be at least
!'1 dB above calibrated +20 dB.

QUTPUT 713;"TEST CALIB ATTEN 0" ! Set internal attenuator.
OUTPUT 713;"TEST CALIB ATTEN 10"
OUTPUT 713;"TEST CALIB ATTEN 20"
OUTPUT 713;"TEST CALIB ATTEN 30"
QUTPUT 713;"TEST CALIB ATTEN 40"

OUTPUT 713;"TEST CALIB PTEMP" ! degrees C (ternperature of 20 dB attenuator)
ENTER 713;Ptemp '

OUTPUT 713;"TEST CALIB VAMB" ! about 7.3 volts (Calibrator bridge voltage with
ENTER 713;Vamb ! no RF out)
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B

OUTPUT 713;"TEST GAIN AON"
OUTPUT 713;"TEST GAIN B1I"
QUTPUT 713;"TEST GAIN A2G"™
QUTPUT 713;"TEST GAIN B30
QUTPUT 713;"TEST GAIN A4N
- OUTPUT 713;"TEST GAIN B5I"”
OQUTPUT 713;"TEST GAIN A6G”

set channel, gain, mode
where channel = A or B
gain = 0 through 6
mode = N non-invert, I invert, G ground, O optional input

OUTPUT 713;"TEST MUX A" ! rear panel DAC
OUTPUT 713;"TEST MUX B" ! channel A offset DAC
OUTPUT 713;"TEST MUX C" ! channel B offset DAC
CUTPUT 713;"TEST MUX D" ! switched +5V
OQUTPUT 713;"TEST MUX E” ! calibrator heater voltage
QUTPUT 713;"TEST MUX F" ! calibrator point A
OUTPUT 713;"TEST MUX G" ! calibrator point B Connects these
OUTPUT 713;"TEST MUX H" ! post filter channel A sienals to the
OUTPUT 713;"TEST MUX I ! post filter channel B ADC input.
QUTPUT 713;"TEST MUX J" ! pre filter channel A
CUTPUT 713;"TEST MUX K" ! pre filter channel B
QUTPUT 713;"TEST MUX L ! first amp channel A
OUTPUT 713;"TEST MUX M" ! first amp channel B
OUTPUT 713;"TEST MUX N" ! thermistor channel A
OUTPUT 713;"TEST MUX O" ' ! thermistor channel B
CUTPUT 713;"TEST MUX P* ! rear panel VpropF input
OUTPUT 713;"TEST OFFSET A ##.#8" !1-5.00 t0 5.00 volts. Sets zero offset DACs
QUTPUT 713;"TEST OFFSET B #&£.44"
CUTPUT 713;"TEST SEN5V ON" ! Sensor 5V switched
OUTPUT 713;"TEST SEN5V OFF" '
OCUTPUT 713;"TEST START" [ exit test mode. start measuring
OUTPUT 713;"TEST STOP" ! stop measurement process 1o enter test
! commands
QUTPUT 713;"TEST TEMP A" ! returns degrees C. Channel A or B sensor
QUTPUT 713;"TEST TEMP B" ! temperature

ENTER 713;Temp
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ADDENDUM #3

8540 Series Sensor EEPROM Commands

- Now #1:  The numbers following the command are typical examples.

Note #2: The "query” form of a command has a "?" at the end of the command. This form will retwm the data in the
EEPROM.

TEST EEPROM A(or B) READ
Read sensor Aor B) eeprom data into editor buffer of the 854X

TEST EEPROM A(or B) WRITE 123

Write sensor A(or B) editor buffer data into eeprom with password number
Password number range: from 0 to 999969

TEST EEPROM A(or B) TYPR[?] 80301, 1800101, 0, 59, 18, 15,4, 93, 0
Set or query sensor A(or B) model, serial number, cal location (see below), minute, hour, day, month year, password flag.
Model range: 0 1o 999959

Serial number range: 0 to 99969999

Callocationrange: 0Oto3 ({0=factory; 1 =fieldrep; 2 = service center; 3 = customer site)

Minute range: 01039
Hour range: 0023
Day range: l1to31
Month range: lwl2
Year range: 01099
Password flag: 0 for disable, 1 for enable

TEST EEPROM A(or B) SPEC[?] »
Set or query sensor A{or B} lower freq (in GHz), upper freq (in GHz), video R+, and R-
Lower freq. range from 1e6 to 99.999¢9 (Hz)

Upper freq. range from 1e6 to 99.999¢9 (Hz)

Videv R+ and R- range:  0.001 t0 99999 (K<)

TEST EEPROM A(or B) CORR[?] 0.1,0.2,0.3,0.4,0.5,0.6 {on the front panel display these
areshownasA, B, C, D, E H)

Set or query sensor A(or B) linearity correction factors

Correction factor range: -89 tp 99

TEST EEPROM A(or B) CALFR[?] 2e9, 169, 17, 1

Set or query sensor A(or B) standard cal factor start freq., number of standard freqs (the # of entries must mazch} and
number of special fregs (the # of entries must match).

Standard cal factor start freq. range: 1e6 t0 99.999e9 (Hz)

Standard cal factor step freq. range: 1e6 10 99,9996 (Hz)

Standard freq. number range: 01059

Special freq. numbeer range: 0w 99
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i

TEST EEPROM A(or B) CALFST[?] 0.02, 0.03, 0.04, 0.05, 0.06, 0.07, 0.08, 0.09, 0.10,
0.11,0.12,0.13,0.14,0.15, 0.16, 0.17, 0.18 (The # of
entries must maich)

Set or query sensor A(or B) standard cal facior table

Cal factor range: -99 10 99

TEST EEPROM A(or B) CALFSP[?] 0.05 (The # of entries must match)
Set or query sensor A{or B) special cal factor table
Cal factor range: -99 to 99 (in GHz)

TEST EEPROM A(or B) FREQST?  (Query form only)

Query sensor A(cr B) standard frequency table
Response:  2.000e9, 3.000e9, 4.000¢9, 5.000e9, 6.000e9, 7.000e9, 8.000e9, 9.000e9, 1.000e10, 1.100e10, 1.200210,
1.300e10, 1.400e10, 1.500¢10, 1.600e10, 1.700¢10, 1.800¢10 (sorted by frequency)

TEST EEPROM A(or B) FREQSP[?] 5¢7 (Query form only)
Set or query sensor A{or B) special frequency table (sorted by frequency)

EEPROM A(or B) CALF? (Query form only)
Query sensor A(or B) whole cal factor table
Response:  0.02, 0.03,0.04, 0.05, .06, 0.07, 0.08, 0.09, 0.10, 0.11, 0.12, 0.13, 0.14, 0.15, 0.16,0.17, 0.18 (sorted by

frequency)

EEPROM A(or B) FREQ? (Query form only)

Query sensor Aor B) whole frequency table

Response:  5.000e7, 2.000¢9, 3.00Ce9, 4.000e9, 5.0009, 6.000e9, 7.000e9, 8.000e9, 9.000e9, 1.000e10, 1.100e10,
1.200e10, 1.300e10, 1.400e10, 1.500e10, 1.600e10, 1.700e10, 1.800e10 (sorted by frequency)



PERFORMANCE VERIFICATION TESTS

CHAPTER 5

SPECIFICATION AND
PERFORMANCE
VERIFICATION TESTS

GENERAL
Information in this section is useful for periodic evaluation of the
8541 and 8542 (8541/2) Universal Power Meters and their power
sensors. These tests can also be used for incoming inspection
testing when the instrument is first received, if required.

If the 8541/2 Power Meter has not previously been used, Chapter 2
of this Manual should be reviewed to ensure that the instructions
covering power requirements and GPIB address selection, for
example, have been complied with before the instrument is turned
on. Prior to starting the following procedures, the instrument
should be allowed to warm up for at least 24 hours to assure
maximum stability during testing.

The Specification Test for the Calibrator Output Power Reference
Level given in this section is valid for an ambient temperature
range between +15°C and +35°C (+59°F to +95°F),

The instrument plus power sensor linearity test is valid when the
sensor has been calibrated using the front panel calibrator at a
temperature between 0°C and +50°C (+329F to +122°F), and if
operating within +5°C (+9°F) of that calibration temperature.

It is recornmended that the verification be done in the order de-
scribed since some of the steps use the configuration from a previ-
ous step.



_PERFORMANCE VERIFICATION TESTS Equipment Required

EQUIPMENT REQUIRED
Representative Key
Description Model Characteristics
CW Thermistor Power Meter HP 432A Ve and V. - available externally
Thermistor Mount HP 478A-H75 <1.07 VSWR @ 50 MHz
(30 dB return loss)
Accuracy H0.5% @ 50 MHz
Digital Voltmeter (DVM) Fluke 8842A +0.05% accuracy & 1 puV resolution
Directional Coupler, 10 dB Mini Circuits <1.15SWR @ 50 MHz
ZFDC-10-1 10dB
Step Attenuator, 0 10 90 dB Weinshel <1.15SWR @ 50 MHz
in 10 dB increments Model 0.1 dB attenuation
AC 118A-90-33
RF Source (Signal Generator) Wavetek +22 dBm @ 50 MHz
(High Power) Model 2405
Option XP
Low Pass Filter Integrated >30 dB attenuation @ 100 MHz
Microwave
Model 904 881
GPIB Controller for IBM PC National PC2/2A With driver software

Performance Verification Test Data Recording sheets are located starting on page 5-9.
These sheets can be copied, and the copies used for recording test results each time
Specification and Performance Verification testing is performed on the specific instru-
ment described by this manual.
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The Calibrator Output power reference is factory adjusted to 1 mW
#+0.7%. To achieve this accuracy, Giga-tronics uses a precision
measurement system with accuracy to £0.5% (traceable to the
NIST - formerly the NBS), and allows for a transfer error of £0.2%
for a total of 20.7%. If an equivalent measurement system is used
for verification, the power reference oscillator output can be veri-
fied to ImW £1.9% (£1.2% accuracy + 10.5% verification system
error + 20.2% transfer error = +1.9% maximum error). To ensure
maximum accuracy in verifying the Calibrator Output power refer-
ence, the following procedure provides siep-by-step instructions
for using specified test instruments of known capability. If equiva-
lent test instraments are substituted, refer to the Key Characteris-
tics section in the table of Equipment Reguired on the preceding

page.

Figure 5-1, below, can be used as a guide for assembling the test
etup.

432A
8541/2 E:] Voo Digital Voltmeter
) 3
% ® L +l0 0
y FE o [o T ]
s e s - ogo
 EEEH: ° @ b 0 =gBEEEnmEa
AF
Calibrator
Qutput
Thermistor
Mount

Figure 5-1. Calibrator Output Power Reference Level Test Setup

In the following steps, precision power measurements will be made

using the 432A Power Meter. For detailed information on using
the 432A, please refer to the operating section of the 432A manual.

1. Connect the 432A to the Calibrator Output on the 8541/2 as
shown in Figure 5-1.

2. Turn on all equipment and then wait 30 minutes for the therm-
istor mount to stabilize before proceding to the next step.

3. Set the 432A RANGE switch to COARSE ZERO, and adjust
the front panel COARSE ZERO control to obtain a zero (2%
F.S.} meter indication.

TEST
PROCEDURES

Calibrator Output
Power Reference
Level

PROCEDURE



. PERFORMANCE VERIFICATION TESTS Test Procedures

NOTE: Ensure that the DVM input leads are isolated from

10.

chassis ground when performing the next step.

Set the DVM to a range that results in a resolution of 1 uV
and connect the positive and negative input, respectively, to
the Ve 2nd Vi connectors on the rear panel of the 432A.

Fine zero the 432A on the most sensitive range, then set the
432A range switch to 1 mW.

Record the DVM indication as V.
Turn ON the 8§541/2 Calibrator RF power as follows:

Press MENU, scroll to REF POWER ON/OFF, press ENTER,
select ON, press ENTER.
Record the reading shown on the DVM as Vi.

NOTE: The Vy reading must be taken within 15 seconds
after pressing ENTER. Otherwise, turn REF POWER OFF
and repeat Steps 6 and 7.

Disconnect the DVM negative lead from the Vi connector
on the 432A, and reconnect it to the 432 A chassis ground.
Record the new indication observed on the DVM as V covpr

Repeat Step 7, except select OFF to turn the Calibrator off.

Calculate the Calibrator Qutput level (Prap) using the follow-
ing formula:

Poa (WATTS) = 2V o (Vg - V) + Vg2 - V42
4R (CALIBRATION FACTOR)

where:
Po,. = Calibrator Qutput power reference level
Veomp = Previously recorded value in Step 8

Vi = previously recorded value in Step 7

Vo = previously recorded value in Step 6

R = 20082 (assuming HP478A-H75 mount)
CALIBRATION

FACTOR = value for the thermistor mount at
30 MHz (traceable to the NIST)
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11. Verify that the P, is within the following limits:

imW #0.019 mW
{0.981 t0 1.019 mW)

{For record purposes, the measured value of P,y can be entered
on the Test Data Recording Sheet located on page 5-9.)

d Instrument Plus
Power Sensor

Linearity

TEST

Connect the test setup as shown in Figure 5-2 on the next page. DESCRIPTION
The linearity will be tested over the range +20 dBm to -60 dBm.

Atlow power levels, the linearity measurement will include the

uncertainty due to the zero set specification. The procedure should

be repeated for each sensor used with the 8541/2.

When measuring the linearity of a Low VSWR (Model 8031X
Series) or a High Power (Model 8032X Series) sensor, the power
output of the source must be increased by 6 or 10 dB respectively
and the directional coupler must be increased from 10 dB to either
16 or 20 dB respectively (see Figure 5-2). The power coefficient
of the step attenuator will aiso have to be considered. The specifi-
cation of power coefficient for the Weinchel attenuator cited in the
Equipment Listis: <0.005 dB/dB/W. The latter will effect the
linearity of each 10 dB segment, and make it necessary to expand
the overall linearity specification by this quantity,

In assembling the test setup shown in Figure 5-2, keep in mind that
if testing is to be conducted with Low VSWR or High Power
sensors, the optional RF Amplifier must have frequency and
bandwidth parameters to match the sensor’s characteristics (see
page 1-7, Sensor Selection Guide, if unsure of characteristics), and
the Directional Coupler must be increased as stated above for the
particular series of sensors. All Standard (Model 8030X Series)
and True RMS (Model 8033X Series) sensors are tested without
the optional RF Amplifier, and with a 10 dB Directional Coupler.

Refer to the Linearity Data recording section of the Performance
Verification Data recording sheets located on pages 5-9 and 5-10.
The tolerance is already entered for the various steps, and includes
an allowance for specified zero set errors at low power levels.
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SETUP
PARAMETERS

To ensure accurate and repeatable measurements, the 432A
power meter should be zeroed just before taking each reading
that will be used to calculate “P1” in the Power Meter column
of the Performance Verification Test Data Sheets on pages 5-9
and 5-10.

The following setup parameters should be accomplished prior to
performing the Power Linearity test:

A. The 8541/2 and sensor should be calibrated by following the
instructions starting on page 2 of the separate MEASURE-
MENT GUIDE publication that came with this manual.

B. The Averaging is set to AUTO by entering the key sequence:

MENU —> AVERAGE —> ENTER —> AUTO —> ENTER

Model 2405 RF Source

Digital Voltmeter

oo
<3}
o =g2ace, 588
VGOMPT Var
Thermistor E_
Power . &
Meter o
o]
LowPass =3
Filter et
[ Thermistor
Sensor
N ouT
m
10/16/0r20dB 0-70dB Power
Directional Step Sensor
Coupler Attenuator

Figure 5-2. Power Linearity Test Setup

NOTE 1: Extreme care is required in the following procedure
since the accuracy requirements are critical to ensure the most
accurate test results.

NOTE 2: Power readings are determined using the thermistor
power meter in the same general way as given in the Power Refer-
ence Level test. That is, “P1” and “P2” in the Power Meter read-
ing column of the Performance Verification Test Data Sheet tables
are calculated each time for the respective values of Vg, o, Vo
and V1 read on the DVM.

5-6
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10.

11.

12.

TEST PROCEDURE

Set the step attenuater to 70 dB. Turn the source power output
off, and then zero the 8541/2.

(The 8541/2 is zeroed by pressing the ZERO/CAL key located
on the front panel, and then following the softkey label instruc-
tions.)

Set the step attenuator to O dB after the 8541/2 has zeroed.

Set the power output of the RF source so that the thermistor
power meter indicates 1.00 mW £0.025 mW.

Record the calculated power meter reading and the displayed
8541/2 reading in the correct columns of the Linearity Data
recording sheet on pzge 5-9.

Set the power output of the RF source so that the thermistor
power meter indicates 3.98 mW #0.10 mW.

Record the new calculated power meter reading and the new
displayed 8541/2 reading as in Step 4, above. '

Set the power output of the RF Source so that the thermistor
power meter indicates 3.98 mW =+ 0.10 mW.

Record the calculated power meter reading and the displayed
8541/2 reading as in Step 4, above.

Set the power output of the RF Source so that the thermistor
power meter indicates 5.01 mW *0.13 mW,

Record the new calcnlated power meter reading and the new
displayed 8541/2 reading as in Step 4, above.

Repeat using the power meter indications in the Data Record-
ing sheet on page 5-10. Note that the Step Attenuator is used
to generate the remaining 70 dB range of 10 dB steps for a
total range of 80 dB. Repeat Step 1, above, between each 10
dB step shown on the Linearity Data Recording sheet.

Mazke the calculations indicated on the Linearity Data sheet,
and enter the values in the appropriate blank spaces.
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GPIB Port Check

The following steps are used to confirm that the GPIB port is
functional.

1. Set the 8541/2 to the desired address (default is 13).
(See page 2-3 of Chapter 2 for address setting instructions if
necessary.)

2. Connect the GPIB controller to the GPIB Port on the rear of
the 8541/2.

3. Send the command;
¥IDN? or 7ID (if emulating an HP 438)

The first verb is the standardized COMMON identify query
command as defined by IEEE 488.2 1988. When talk ad-
dressed after receiving the command, the 8541/2 will output a
string that identifies itseif as the 8541 or 8542 Digital Power
Meter.

4. Display the response on the controller,

This completes the Specification and Performance Verification
Tests for the 8540 Series Digital Power Meter and its sensors. If
the instrument has performed as described in this chapter, it is
correctly calibrated and within specifications.



Test Data Recording Sheet

PERFORMANCE VERIFICATION TESTS

Date:

GIGA-TRONICS 8540 SERIES

PERFORMANCE VERIFICATION TEST

Operator:

DATA SHEET

Model 8541/2 S§/N:

Power Sensor S/N:

Test Number:

(if required)

Calibrator Output Power Reference

Minimum

Actual Reading

Maximum

0981 mW

1.019 mW

Linearity Data - (+16 dBm to +20 dBm)

! Linearity Error (%)
8340 ,
Step Power Reference | (DUT) 2 Accumulated
Atenuator | Power Meter 8540 (DUT) Power Reading Linearity Linearity
Value Set Point Reading (P) | Reading (R) Ratio Ratio Specification | Error
1.00 mW Pl= Rl= P1/P2 = RIR2=
04dB +0.025 mW
398 mW Same as Lin,
.10 mW P2 = R2= 1% error above
398 mwW Pl= Rl= PiP2= RiR2=
0dn +0.10 mW
5.01 mW +1%
.13 mW P2= R2= -1.6%
501 mW Pi= Rl= P1/P2= RIR2=
0dB 2013 mW
6.31 mw +1%
+0.16 mW Pl= R2= -27%
6.31 mW Pl= Ri= P1/P2= RIR2 =
0dB 0,16 mW
7.94 mW +1%
+0.2 mW P2= R2= -3.8%
7.4 mW Pl= Rl= PIP2= RIR2=
0dB +0.2 mW
10 mwW +1%
+H.25 mW P2= R2= -4.9%

* Accumulated error is the sum of the current dB segment linearity error plus the previous accumudated error.

{continued on next page)
! Linearity Error (%) = [R1/R2) / (P1/P2) - 1] * 100
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. PERFORMANCE VERIFICATION TESTS

Test Data Recording Sheet

Linearity Data - (-60 dBm to +16 dBm)

! Linearity Error (%)
8540
Step Power Reference | (DUT) * Accumulated
Atienuaior] Power Meter 8540 (DUT) Power Reading Linearity Linearity
Value Set Point Reading (P) Reading (R) Ratio Ratio Specification] Error
3 See Below
0dB
Same as Lin.
1% error above
100 mW Pl = Rl= Pi/P2= R1/R2 =
1048 +0.025 mW
10.00 mW
25 mW- P2= R2= +1%
1.00 mW Pl= Rl= P1/P2= RIR2 =
20dB +0.025 mW
10.00 mw
.25 mW Pl= R2= +1%
1.00 mW Pl= Ri= P1/P2 = R1R2 =
3048 +0.025 mW
10.00 mW
.25 mwW P2= R2 = +1%
1.00 mW Pl= Rl= PI/P2 = RIR2 =
40dB +0.025 mW
10.00 mW
+0.25 mW P2= R2= +1%
1.00 mW Pl= Rl= PP = RIR2 =
30dB +0.025 mW
16,00 mW
£0.23 mW P2= R2= +1%
1.00 mW Pl= Ri= PP = RIR2=
60 dB *0.025 mW
10.00 mW
+0.25 mW P2= R2= +1.5%
1.00 mW Pl= Ri= P1/P2= RIR2=
70dB | +0.025mW '
10.00 mW
+0.25 mwW P2= R2= 6%

! Linearity Error (%) = [(R1/R2) / (P1/P2) - 1] * 100
* Accumulated error is the sum of the current dB segment linearity error plus the previous accumulated error.
* Use the first CW Linearity error value entered in the +16 dBm to +20 dBm table on page 5-9.
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E

LECTRICAL DESCRIPTION

CHAPTER 6

ELECTRICAL DESCRIPTION

GENERAL

This chapter of the 8540 Series Operating and Maintenance

Manual contains a functional description of the electrical circuits

contained on the PC boards and front and rear panel assemblies of

the 8540 Series Power Meters. Table 6-A, below, lists the various

circuit assemblies by their reference designations, and includes the

Schematic Diagram (SD) and assembly part number for each

board.

Table 6-A. 8540 Series Circuit Assemblies
Reference Designation Nomenclature Assembly No, SD No.!

Al CPU PC Bd Assembly 21095 21096
A2 Analog PC Bd Assembly 21181 21182
A3 Front Panel PC Bd Assembly 21229 21230
Ad LCD Display Assembly 21240 21246

! "SD" stands for Schematic Diagram



ELECTRICAL DESCRIPTION

] System Description

System Description

(See SD 21246 on page 8-3 for specific interconnect information.)

The 8540 Series Power Meters electrical circuimry resides mainly
on two PC boards; the CPU PC Roard (A1) and the Analog PC
Board (A2). The CPU board interfaces with the Analog PC board
through connection A1J1/A2P1. The CPU also connects to the
Front Panel PC Board that provides the keyboard interface, and to
the LED status indicators and LCD display assembly.

Various cables interface to the meter through the BNC and GPIB
connections located on the rear panel. The GPIB connector goes to
the CPU board through connector J3. Three rear panel BNCs
connect to the CPU board, and two rear panel BNCs go to the
Analog board. J8 on the CPU assembly is used for in-house
development and testing.

THIS PAGE IS PART OF A FOLD-QOUT SHEET. PLEASE
FOLD THIS SHEET OUT TO THE LEFT AND START
WITH THE TEXT ON PAGE 6-5.



CPU PC Board

ELECTRICAL DESCRIPTION

12 MHz Clock
58000 — GPIB m— IEEE 488
CPru
Interrupts
s
—> RAM Bank 0
To -
Front Panel | — 8279 —  RAM Bank 1 Battery
Keyboard |- A
——» ROM Bark 0

— = ROM Bank 1

To —— 8258
Front Panel | ——— ——
LEDs —

Eve—— = ROM Bank 2

To
Front Panel ¢ 5
LCD
Buffers
To oV — Power
Analag 15V — o — AC
PC Board * Supply
A5Vt

Figure 6-1. CPU PC Board Assembly (Al) Block Diagram
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CPU PC Board ) ELECTRICAL DESCRIPTION

CPU PC Board (A1)

(Refer to Figure 6-1 on page 6-3 and SD 21096 starting on page 8-7)

POWER SUPPLY
As shown on Sheet 2 of SD 21246 on page 8-5, AC mains power

(110 or 220V) is applied to transformer T1. T1 outputs a 10VAC
signal and two 19VAC signals which are supplied to the DC power
supply on the CPU board.

The DC power supply used to produce the +5VDC and +15/
-15VDC required by the various circuits in the meter is shown on
Sheet 3 of SD 21096, page 8-11.

The T1 transformer's I0VAC and 19VAC enters the DC supply
through J9. CR6 rectifies the 10VAC 1o an unregulated 8VDC.
C54 and C6 provide filtering, and the unregulated voltage is
applied to regulators U37 and U36. The U37 regulator is used to
supply the 5V (at 0.5A) required by the front panel LCD display's
backlight. U38 supplies the 5V required by all of the digital
circuitry. TP12 and TP13 are available to test the level of the 5V
supply. CR7 rectifies the unregulated voltage of the +19/-19V
filters which is applied to U39 and U40 through C9 and C12. U39
is the +15V regulator, and U40 is the -15V regulator. TP14 and
TP15 are available to test these voltages.

Battery Back-Up

A 3.6V lithium battery is used for non-volatile RAM backup for
system configuration storage registers. TP16 & TP17 and R29 are
used as a current draw monitor for the battery. If the battery is
supplying too much current, it will be shown as the voltage drop
across R29. Typically, the non-volatile RAMs should draw about
3 HA from the battery. This will produce 3 mV across TP16 & 17.
MAIN CPU

BOARD CIRCUIT

Referring to Sheet 1 of SD 21906 on-page 8-7, Y1 (shown in the
g pag ( DESCRIPTION

upper left corner of Sheet 1) is a 24 MHz crystal oscillator that
provides the main clock signals for the circuitry. UlA is a divide-
by-two counter that outputs 12 MHz. This 12 MHz is used by the
68000 microprocessor, U9, so that U9 is running at a 12 MHz
clock speed. The clock is further divided down for other uses at
U2-6 - which provides frequencies of 6 MHz, 3 MHz, 1.5 MHz,
and 0.75 MHz. U2-9 provides wait states when accessing periph-
erals. U17D/E/F and U16C&D provide U9 with decoding of the
status lines for auto vector interrupts. U16A provides an upper
data byte write signal, and U16B furnishes the lower data byte
write signal.

6-5



ELECTRICAL DESCRIPTION

CPU PC Board

The 68000 microprocessor (U9) is a 16 bit component with a high
8 bits and a low 8 bits. Most 8 bit peripherals operate using the
low & bits with only those devices requiring more than § bits using
the high & bit data. (e.g. the ROM and RAM use both upper and
lower.)

U4 is a PAL (Programmable Logic Device) that provides address
decoding for RAM Banks 0 and 1, and ROM banks 0, 1, and 2.
U4 pin 15 is a chip select for all peripherals. The signal from U4
goes to U18 which further decodes address signals into various
port chip selects. The U4 and U2 ICs provide the wait state func-
tion When U4 decodes ROM or RAM it immediately passes back
DTAK via pin 12 to U9. When it encounters a peripheral device
address (when pin 15 is low for the chip select), DTAK is held off
until a signal is received on pin 1. The pin 1 signal comes from the
wait state generation of U2. The sequence is: The address strobe
comes on, U4 looks at the address lines and detects that itis a
peripheral being addressed, and the chip select from U4 pin 15
goes to pin 2 of U2. U2A then starts counting down until pin 6
comes true (through jumper D) which happens 8 clock cycles later
(a wait state of 8). The signal gets passed to pin 1, and then U4
passes DTAK (pin 12) to the U9 processor. By this method,
various wait states can be generated with jumpers A, B, C, and D
(1, 2, 3, and 4 wait states). (ROM and RAM are always 0 wait
states so DTAK passes right through.)

The RAM 1 chip select is passed through U10 which is 2 non-
volatile RAM controller. This chip will only chip select to pass
through from pin 5 to pin 6 if pin § has a valid 5V of power sup-
plied to it. When the power supply is off and pin 8 no longer has
5V applied to it, U10 will automatically stop chip selects from
passing through. It automatically routes pin 2's power (instead of
routing pin 8's power) from the backup battery to pin 1 which is
the battery voltage for RAM Bank 1. This means that when power
is turned off, no memory is lost and chip select is disabled to stop
any memory writes from occuring that could corrupt the data.

U22 provides the reset for the processor, U9. When the power is
turned on U9 asserts the reset line, pin 5, for 250 ms. That signal
is buffered by U20A&B (open collector drivers) that cause the
reset of U9. When U9 is reset it re-asserts pin 18, buffered by
U17A, which provides the reset signal. This can be tested at TPS.

R2 and R3 divide down the unregulated supply voltage and pro-
vide pin 1 of U22 with a threshold voltage. When the power

6-6



CPU PC Board

ELECTRICAL DESCRIPTION

supply is been tumed off, U22 will detect this by seeing a voltage
change in the pin 1 voltage. When the voltage drops, it will assert
the interrupt, pin 7 of U22. This tells U9 that the power is being
turned off, and that it should complete any current operations be-
fore the power is removed.

U21 provides encoding of the interrupt signals by an § line to 3
line encoding routine. Interrupt O is not used. Interrupts 1 through
7 can be enabled or disabled by removing or replacing jumpers A
through G. Jumper H disables all interrupts so that it is not neces-
sary to remove A through G if this is desired. Interrupt 1 occurs
when a sensor is connected or disconnected. Interrupt 2 is used
with the rear panel BNC trigger. Interrupt 3 occurs when any
GPIB bus activity is in progress. Interrupt 4 occurs when a front
panel key 1s depressed, and interrupts S and 6 are available for
programmable timing provided by U26 (currently not used).
Interrupt 7 is used when the power supply is shut down,

U26 is one of three programmable timers used in the system.

These timers divide down the supply clock, clock 0, 1, and 2,
which are all 0.75 MHz clocks that can be programmably divided
down to provide different clock signals. Presently, U26 is not used
(for future development).

U8 ( 2 Texas Instrument 9914 GPIB conwoller chip) is a peripheral
chip used for GPIB affectivity. U6 and U7 provide buffering of
GPIB signals before they are sent out over the bus. Pin 1 of U7
programs the GPIB bus to be a master controller or a talker/listener
device. Presently, only talker/listener modes are used in the 8540
Series meters. U23 is an 8279 keyboard controller that provides
keyboard scanning and keypress detection. It also provides an 8
key buffer. Ul9is a 3 to § line decoder used for column and row
scanning which are detected by pins 1, 2, 38, 39, and U23. When
U23 detects a key press, it asserts interrupt 4 from U24A. U22,
U23, U24, and U25 provide pull ups for the keyboard matrix, U25
is a PIA (Peripheral Interface Adapter) used to program the 20
front panel LED:s.

Pin 10 of U25 provides drive for the single LED on the CPU
board, DS1, that is used for internal testing. Pins 11, 12, and 13
are auxiliary signals which are presently not used. The battery
interfaces with U27 and U28. Each of these devices typically draw
1 uA, for a total battery dissipation of approximately 3 uA.



ELECTRICAL DESCRIPTION CPU PC Board

There are additional signals present at U3. Pin 4 drives Q1 which,
in turn, drives a piezo-electric beeper for front panel audio signals.
Pin 3 of U3 resets the trigger latch, U1B. Pin 2 is an output buff-
ered by U24E which is the RF blanking signal used to turn off the
source RF during zeroing. This is done automatically through J7.
Pin 18 is is the trigger latch input from U1B. The normal sequence
of operation for the external trigger signal is: The trigger input
signal is applied through the TRIGGER INPUT BNC connector,
J4, on the rear panel. R11,R12, CR2 and CR13 provide input
protection for U24B which buffers the trigger signal and acts as a
schmitt trigger. The trigger can either assert Interrupt 2 to provide
edge detection, or be latched by U1B for level detection. U1B can
be set by asserting pin 13, and then unasserting pin 13 which sets
the latch ready for a new trigger signal which is read by pin 9. U3,
pin 19, is an input from U24D which is for future use. R11, R14,
CR4 and CR 5 also provide input protection.

The CPU Board connects to the Analog Board via J1. Bus signals
are buffered by U12 and U13 which are bi-directional devices that
buffer the 16 data lines, DO - D15. These tri-state buffers are only
active when the Analog Board is chip selected via CS Analog (pin
12 0of U18). All 16 data lines are sent to the Analog Board, but
only 4 addresses (AQ - A3) are buffered by U14A. Reset, not read/
write, read/not write, and the lower data write signals are also
buffered.

The Chip Select Analog is further decoded into 8 additional chip
selects for the Analog Board by U15 which then outputs ACS0
through ACS1.

Referring to Sheet 2 of SD 21096 on page 8-9. the DIP sockets that
the ROMs and RAMs are mounted in are configured to accept
either 512k or 1000k devices. 512k devices are 28 pin components
that have to go into 32 pin sockets. When this is done, pins 1, 2,
31, and 32 are not used which means that the 512k device is
occupying pins 3 through 30 of the socket. The difference in
address decoding between 512k and 1000k devices is provided by
PAI U4.

The ROM and RAM barks are word addressed. The necessary
reads and writes are done in 16 bit words. Each chip in the bank
provides 8 bits (or 1/2 of the word). For example, ROM Bank 0 is
composed of U35 and U36. U35 is the lower 8 bits, and U36 is the
upper 8 bits of data. U33 and U34 are ROM Bank 1, and U31 and
U32 are ROM Bank 2.

6-8



CPU PC Board ! ELECTRICAL DESCRIPTION

RAM Bank 0 is only loaded if Option 02 (128k Buffer) is speci-
fied. This option provides more memory buffer for the Burst and
Swift Modes. RAM Bank 0 is volatile RAM (losses memory when
power is turned off). RAM Bank 1 is composed of U27 and U28

- which are non-volatile because they are connected to the backup
battery.

Connection J6 interfaces the LCD display with the CPU Boazd.
R26, R27, and R28 provide current limiting for the LED backlight
of the display (draws approximately 1/2 Amp). The resistor
divider network, R16, is used to provide contrast adjustment for
the LCD display. U11B buffered by U24F provides a decoded
data strobe.

THIS PAGE IS PART OF A FOLD-OUT SHEET. PLEASE
FOLD THIS SHEET OUT TO THE LEFT AND START
WITH THE TEXT ON PAGE 6-13.
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Analog PC Board ELECTRICAL DESCRIPTION

Too High
Offset DAC Too Low Comparitor
Channe!
A -t Chopper *—\
Amp Amp 10 kKHz Low
X1, 64, X1, 8, Pasgs Filter
512, 4086 64
] MUX mm— AlD
Too High
Offset DAC Too Low Comparitor
Channel ch
B _— opper —-—-\ L
Amp Amp 10 kMz Low
X1, 84, X1, 8, Pass Fiiter
512, 4096 64
Thermistor Power
Sensor
Attenuator Oscillator
CAL +— ¢, -10, -20, -30, -40 +10 to +20 dBm
T
Controi
Circuit

Figure 6-2. Analog PC Board Assembly (A2) Block Diagram
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Analog PC Board ELECTRICAL DESCRIPTION

Analog PC Board (A2)

(Refer to Figure 6-2 on page 6-11 and SD 21182 starting on page 8-13)

Sheet 1 of SD 21182 on page 8-13 shows the Channel A sensor
amplifier circuitry (used with both the 8541 and 8542 instruments),
and Sheet 2 on page 8-15 covers the Channel B sensor amplifier
circuits (used only with the 8542 instrument). Since these are
essentially duplicate circuits (differences will be defined), this
discussion will mainly focus on the Sheet 1 components. The
sensors are connected from the front panel through W6J1 which
enters the Analog Board through J1 for sensor A and J2 for sensor
B. The detected DC voltage from the sensor is a differential volt-
age applied to pins 3 and 4 of J1. This differential voltage goes to
U27 which is a FET chopping circuit. The outputs are pins 8 and 9
of U27. Anincoming signal can either be fed straight through or
inverted. The signal is fed straight through when Al and A0 are
both low. It is fed through in the inverted mode when Al is low
and AQ is high. When AQis low and Al is high the signal is
shorted together and grounded, and when AQ and A1l are both high,
the input is open (floating). This provides chopper stabilized
amplification when low power signals are being received by switch-
ing the FET switch from the inverting to non-inverting mode and
back again at a rate of 300 times per second.

U29 is the 1st stage amplifier, and has programmable gain. The
programmable gain is provided by U28 and the resistor ladder
composed of R6 through 12 which will program gains of 1, 64, 512,
and 4096. U30A is the 2nd stage amplifier that provides pro-
grammed gains of 1, 8, and 64 using FET switch U31 and resistor
ladder R16, R17, and R18. C168, C167, R13, and R14 (though
shown on the schematic) are not loaded on the board.

U30B/C/D and associated components provide a 6 pole bessel filter
in the low pass configuration - 10 kHz with a 120 ps settling time.
In normal operation, the signal will always go through this filter,
Other paths such as unfiltered A, TP8, and 1st amp signals are
provided for testing only and not used in normal operation.

The 1st amplifier, U29, has an offset voltage injected into it via pin
7. This offset voltage comes from the 12 bit DAC, (U20 for chan-
nel A and U7 for channel B). Offset voltages range from +5V to -
5V which can effectively remove about a +1.2 mV offset at the
detector. U32A&B are comparators which monitor the input signal
for & too high or too low condition. The too low comparator, U32B,
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Analog PC Board

\
will fire if the voltage is below 1V, and the too high comparator,
U32A will fire if the voltage is above 9V. This provides an A/D
conversion range of 1 to 9V. The too high and too low signals are
used by the software to determine whether or not a range change
should be made. There are 7 ranges. Four ranges are processed by
U29 (1st Amp), and three ranges by U30A. Appropriate gains are
set to keep voltages at the A/D conversion point between 1V and
9V. R45 and R46, divide the 12V regulated voltage to 1V such
that the too low comparator will fire below 1V to assert the too low
signal, R36 and R37, divide the 12V signal to 3V, and R40 and
R41 divide the incoming signal by 3 so that the too high compara-
tor will always fire at 9V.

Refer to Sheet 2 (Channel B) of SD 21182 on page 8-15 which is
exactly the same as Channel A on the top 1/2 of the sheet (with
different component numbers). The too high and too low compar-
ators are separate, but function just like the A channel comparators.

Each detector has a thermistor included in its housing so that the
power meter can read the temperature of the sensor. The voltage
from that thermistor is applied through J1-6 (for channel A) and
amplified by a gain of 2 by U39A (shown on Sheet 1). Channel B
sensor's thermistor voltage comes in through J2-6 and is amplified
by 2 at U39C. The thermistor voltages are also routed to U39D
and U40A&B. This circuit is used to detect whether a sensor has
been attached or disconnected. The connection or disconnection of
a sensor causes a transient voltage which is passed through C10
(for channel A) or C11 (for channel B). This is detected by a
window comparator consisting of U39A and U40A&B. Whenever
the voltage is outside the normal DC bias range, the detector
change will cause either a rise or a fall in the voltage that will be
detected by the comparator. The comparator will output an inter-
rupt to the U9 processor, IRQ, which will be the output of
U40A&B.

U10A and U9A provide an enable or disable interrupt circuit so
that the processor can disable interrupts. Pin 2 of U9A is used to
enable or disable interrupts. U40C buffers the interrupt signal, and
will allow the interrupt to either pass through or not pass through
depending on the state of USA. The interrupt 1 signal goes to the
CPU Board.

The sensors also have EEPROMSs that connect to the system

through a serial interface. Channel A uses J1-13 for the clock and
J1-12 for the data. This is a bi-directional device wherein data
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ELECTRICAL DESCRIPTION

needs to be written to the sensor and also read to the sensor. U14B
buffers incoming data, and U41C buffers outgoing data. Q1
provides the necessary open collector interface. U18 supplies the
clock during a read or write action. The clock signal is buffered by
U41A. Channel B has a duplicate circuit consisting of U41D/E/F
and Q3. DC supplies of +5V and £15V are also routed to the
sensors. The 15V supplies are routed through RT3 and RT4 which
are used to provide solid state fusing in case of any shorts. These
are resettable solid state fuses which do not need to be replaced.
The +5V can be switched on and off. This is buffered by Q8
which can enable or disable Q1, and is solid state fused by RT1.

Refer to Sheet 3 of SD 21182 on page 8-17. To recap the prelimi-
nary actions of the incoming signals; they first go through the
chopper, the 1st stage amplifier, the 2nd stage amplifier, and then
the filter. The signals are then sent to U36, a 16 to 1 multiplexer.
U36 can select 1 signal to route to U33, the A to D convertor.
Most of the other signals are used for testing purposes only. Dur-
ing normal operation, the signal path will be through the other
bessel filter. Channel A will enter through pin 11 of U36, and
channel B will enter pin 19 of U36. (This is the path for measuring
power.)

Thermistor voltages come in on pins 24 and 25 for channels A and
B. The only other signal that is used for normal operation is the V
prop. F input that comes in through the J3 BNC on the rear panel,
CR15 provides input protection, and U38A is a x1 amplifier/
buffer. The V prop F signal can be read at pin 26 of the muld-
plexer. U33is a 14 bit A/D which operates at an 11 ps conversion
time. The inputis via pin 6 on TP13, and this device can measure
between 0 and 10V. U33's operating power supplies are limited to
12V (pins 11 and 5). Those voltages are derived from ICs U35
and U34 which regulate the £15V to +12V.

R105, R104, and C31 configure U33 to measure unipolar operation
at 0 to 10V. U4 provides the start convert signal, and the U9
processor will assert this signal to start an A/D conversion. After
the A to D conversion has completed, pin 3 can be asserted to
output the data to the bus. These two functions are supplied by
chip select ACS7 and ACS1. ACS1 is the output enable, and
ACS7 is the start convert. EOC is end of convert which occurs at
pin 2 of U33. That is routed to data byte 15 so that the process can
interrogate to see if the data conversion is complete. D15 will be
asserted if the A/D has completed its conversion.
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Analog PC Board

U20 is the offset D/A which provides the 1st stage amplifier
(Channel A) with +5V offset voltages. U17 provides channel B
with its =5V offsets. These are 12 bit D/A convertors. U37 is
similar, but is configured for 0 to 10V. The output of U37 is
buffered by U38B, current limited by R108, and is available at
J4B&C for analog output.

U36 has a number of signals available for testing purposes. Offset
voltages are available on pins 5 and 6. Output DAC voltage is
available on pin 4, and switched 5V signals on pin 7.

Sheets 4 and 5 of SD 21182 on pages 8-19 and 8-21 cover the
interconnections for the Calibrator circuitry and will be discussed
starting on the next page, but U21 also serves the purpose of
providing three 8-bit ports that are available for control of the
multiplexers used in the Analog section, and an input port for the
too high and too low comparators.
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Calibrator Module
(Refer to SD 21182, Sheets 5 & 6, on pages 8-19 & 8-21)

The Calibrator Module is located on the Analog PC Board. It is
basically the heart of the 8540 Series Power Meters in that itis a
patented system that allows the power sensors to be calibrated
against an internal thermistor power standard (see Figure 6-3
below). In contrast to the convendonal fixed-level calibrators, the
8540 calibrator produces a range of power levels over a 50 dB
dynamic range to an accuracy of a few thousandths of a dB.

Programmable

Bandpass |— Attenuator ———-—3E-- Sc?;:'sborr ;:dbe
{m Filter l 0, 10, 20, 30, 40 dB ibra

GEN RANGE
L Ry
oc

Power A~ )
Control Thermister in ‘]

| Ry Temperature

Stabilized Seif-.
‘g Environment Balancing
Bridge

Py
AN O -[_\/__E—‘—r —
/1 ¢, owg Ambient Bridge

P abi Valtage Sample
Diﬂr‘:?eﬁ%msddege and Hoid Circuit
Voltage

Figure 6-3. Calibrator Internal Power Standard Configuration

The thermistor is mounted in a self-balancing bridge configuration
using DC substitution in the bridge. In this arrangement, the
thermistor is maintained at a fixed operating point and the DC
power in the thermistor, P_, is related to the RF power, P_, by the
simple relationship:

PDC+ P = Pmm = constant

The constant, P, __ , is found by turning the RF power off and
measuring the ambient voltage, V,___ , to which the self-balancing
bridge settles. The advantage of this approach is that the linearity
of the thermistor-leveled oscillator is limited only by the accuracy
with which DC voltages can be measured and the stability of the
RF calibrator. To ensure exceptional stability, the thermistor
assembly is enclosed in a temperature-stabilized environment and a

6-17



Calibrator Module

ELECTRICAL DESCRIPTION

General

low drift sampling circuit is used to hold the ambient bridge volt-
age. The RF power can then be programmed by controlling a
difference voltage, 3V, at the summing node. The power is related
to the voltage by:

A% 8V - 8V? SV?

P AMBIENT
i R, 2R,

This permits the RF power to be precisely controlled over a dy-
namic range of about 12 to 15 dB. The dynamic range is extended
using a switched attenuator, the properties of which are determined
using the thermistor-leveled oscillator itself. The effective attenua-
tion (including all mismatch effects) of each attenuator relative to
the next is measured by finding a pair of powers, one for each
attenuator, that produces identical signals from the sensor under
test. Because the sensor under test is used at a fixed operating
point, no knowledge of its detection law is required.

The operation of the various circuitry functions of the Calibrator
Module can be understood more easily if the circuits are discussed
individually. The 11 functional sections of this module include the
following:

1. The 50 MHz oscillator, Q4, and its current control circuit
consisting of U16D, Q5, and U2C.

2. The RF output circuit consisting of the low pass filter, the
stepped attenuator, and the connector and cable to the front
panel of the 8540 meter.

3. The oven that maintains the control thermistor at a constant
60°C which is located on the smail board artached to the bot-
tom of the heater transistor, Q1. The board has two ther-
mistors, RT1 and RT2, and Q7, the control transistor,

4. The thermistor bridge used to measure the RF power by DC
substitution, consisting of RT1, Ul, and Q6.

5. The track and hold circuit that remembers the ambient bridge
voltage, using U2B, U8D, and U3A.

6. The 14 bit DAC and reference supply used to measure the

ambient bridge voltage and control the RF output level, made
up of Ull, U7, USA & B, U6, U16A, U13,U12, U4, and U15.
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7. The correction circuit used to measure the temperature of the
PIN diode attenuator so that a correction for the temperature
dependent loss of the diodes can be corrected, consisting of
RTZ and U16C.

8. Sensor NV (Non-Volatile) RAM control circuit, U41D/E/F,
Q3, and U18.

Q. Calibrator NVRAM control circuit, Ul4 and U183,

10, Sensor interrupt control circuit, U9, U10A, U40A/B/C, and
U39D,

11. The digital control circuit consisting of U18, U15B/C,
UI0B/C, U9B and U135A.,

The first section of the Calibrator Module Assembly circuitry
consists of a colpits oscillator circuit with a controllable power
output. The output power is measured by the thermistor bridge and
set by varying the DC current through Q4. This current is supplied
by a voltage to current converter circuit consisting of U16D, Q5,
and U4. The power generated by Q4 is nearly linearly related to
the current through it. Thus, the voltage from U4 that is converted
to current by U16D and QS is linearly related to the RF power
generated. When the calibrator is set for 0 dBm, the voltage at
U4-6 is near 0 volts.

The 50 MHz oscillator output is capacity coupled to the low pass
filter, 113, 114, L15, and associated capacitors. The resultant
harmonic-free RF is applied to the switched PIN attenuator, CR8 -
14, and associated resistors and control amplifiers U19 and U16B.
The first section is 10 dB, the output section is 20 dB, and a resis-
tor between sections adds another 10 dB. Thus, the output power
can be programmed from +20 to -30 dBm.

The measuring thermistor is maintained at a constant 60°C by
being mounted on the heater wansistor, Q1, which is driven from
the sensing thermistor RT2 by way of the current amplifier, Q7.
RT2 is mounted very close to RT1 so that both are maintained at
the same temperature. When RT2 gets to a temperature of 60°C,
the voltage across it is just enough to maintain drive to the heater.
This condidon will be maintained regardless of the ambient tem-
perature.
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Calibrator Module

Thermistor Bridge

Track & Hold
and DAC

Correction
Thermistor
Circuit

RT1 is connected in a self-balancing bridge circuit which will
deliver just enough power to the thermistor to keep it at 500 ohms.
Thus, if part of the power delivered to it is from the RF generated
by the oscillator and the rest is from the DC current of the bridge,
then by reducing the amount of DC power, the circuit will increase
the drive to the oscillator as needed to keep the total power in RT1
constant. It is only necessary to measure the amount of DC power
reduction to know the amount of RF power present. In this way, a
precisely known RF output level can be established.

In order to know how much power is being added by the oscillator,
it is necessary to measure the power delivered to the thermistor
with no RF present. This is done by turning off the oscillator
power (closing switch U2C), and then measuring the voltage out of
the control bridge. This is known as the ambient bridge voltage.
To make this measurement, the following conditions are estab-
lished: U8D and U2B are switched open, and USA & C switch
closed. Then, by using the DAC, U13, a successive approximation
measurement of the voltage is made. Note that the output of the
DAC is connected to one input of U4, and the bridge is connected
to the other. Thus, it becomes a comparator that will make it
possibie for the computer to teli when the output voltage of the
DAC is greater than the bridge voltage, and so complete the suc-
cessive approximation. Once this is done, the DAC is set for OV
output, USA is opened, U8B is closed, U8D and U2B are closed,
and the track and hold capacitor, C39, will charge up to the voltage
which represents the zero RF power condition of the bridge. When
the oscillator is turned on by U9C, then the sampling switch, U2B,
will open and allow C39 to supply this "RF Off" condition to the
measuring circuit. Any voltage from the DAC will now reduce the
amount of DC power being delivered to the thermistor bridge, and
the control circuit will add just enough current to the oscillator to
cause its output to add back that much RF power into the bridge.

The compensation thermistor is mounted near CR13 to sense the
temperature of the 20 dB attenuator section that is used to produce
the O dBm output. This is the only absolute power specified. All
other power levels are measured by the software relative to 0 dBm.
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The calibrator serial number and the correction constant for the 0
dBm output level, as well as the date of calibration and password
for rewrtite access, is contained in a Non-Volatile RAM. The read
and write for it is provided by the parallel peripheral interface
(PPT) U18. Before allowing access to the NVRAM, the software
looks for a logic one on port A, bit zero of the PPI and, if that is
present, it asks the operator for the password. If the correct pass-
word is supplied, then the collected data will be written into Ul4.
If the jumper W1 is set to supply a logic 0 to the PPL the operator
will then have write access to U14 without needing a password.

Each sensor has a NVRAM which is used to store all of the cali-
bration constants, the date of calibration, place of calibration, etc.
This NVRAM is also password protected, but has no hardware
switch to defeat it. The read/write control for it is furnished by
U41A/B/C, U41D/E/F, Q2, and Q3 which control the 5V supply
in order to reduce the amount of heat in the sensor, as well as
reducing the noise from the supply.

Each time a sensor is connected or disconnected from the 8540, a
CPU interrupt is generated by causing the thermistor voltage
change to set a latch which signals the CPU that it needs to check
for a sensor change. The latch is driven from a "window" com-
parator, U39D and U40A & B. This comparator is driven from
capacitors which are connected to each of the thermistor lines from
the sensors. The latch is enabled or cleared by a signal from the
PPI, U18.

The digital control circuit is the interface between the CPU and the
preceding functions.

THIS PAGE IS PART OF A FOLD-OUT SHEET. PLEASE
FOLD THIS SHEET OUT TO THE LEFT AND CONTINUE
WITH THE TEXT ON PAGE 6-25.

Calibrator NVRAM
Control Circuit

Sensor NVRAM

Sensor Interrupt

Digital Control
Circuit
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Keyboard Matrix
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CPU Board
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Figure 6-4. Front Panel PC Board Assembly (A3) Block Diagram
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Front Panel PC Board

ELECTRICAL DESCRIPTICN

Front Panel PC Board (A3)

(Refer to Figure 6-4 on page 6-23 and SD 21230 on page 8-25)

The Front Panel PC Board circuitry is comprised of a 4 x 4 key-
board matrix, and also contains circuimry to interface the 20 front
panel LEDs to the CPU Board.
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ADDENDUM
Option 06 - Second Analog Output Circuit (for Model 8542 Only)

Option 06 provides a second analog output for the dual channel Mode! 8542 instrument. It has more
flexibility than the standard analog output in that it can be configured to operate from 0 to +10V or
-10to +10V. Pages 4-3 and 4-4 in the IEEE BUS INTERFACE chapter describe the use of both
standard and option 06 analog outputs through the GPIB, To set the option 06 function from the
front panel, do the following:

Press MENU —> (scroll down to) SETUP MENU —> (scroll down to) ANALOG QUTPUT —>
(scroll down to) STD QUTPUT MODE —> (select) OFF —> ENTER

The option 06 PC board plugs into the CPU PC board in the 8542 using the "Development Board"
connector, A1J8, and the power connector A1J11 called "MUXR Power". The output of the board is
a separate wire which connects from I3 on the option 06 board to the "Spare I/O" BNC, J5, on the
rear panel of the 8542. This connection is made by removing resistor A1R13 from the CPU board
and connecting the wire from the option 06 board to the BNC end of the removed resistor.

Please refer to SD 21388 on page 8-29 of the SCHEMATIC DIAGRAMS chapter to follow the
circuit description given below.

The cireuit consists of a DAC, U1, an output amplifier, U2A, line buffers, U4A/B, and 4 sets of
configuration jumpers, W1 to W4. The 8542 CPU is able to read the configuration of the option 06
function by making the CSRS232 line true and reading the lower data byte which will be the W4
jumper condition. This can be seen in the lower left comer of the SD. To set the DAC output, the
CPU will make the CSRS232 line true and then write 12 bits of the 16 bit word. The output of the
DAC is applied to the non-inverting operational amplifier, U2A, through an R/C filter with a 1 ms
time constant. The gain of the amplifier is either 1 or 2 depending on the setting of jumper W1. The
output of U2A is isolated by a current limiting resistor, AIR4, and connected to the "Spare [/O"
BNC, J5, on the rear panel via I3 on the option 06 PC board. The actual output voltage range is
selected by setting jumpers at W1 to W4 as shown below:

OUTPUT W1 w2 w3 w4
0to +10V B B B B
-10 to +10V A A A A

All jumpers other than those

o (-10 to +10V is the factory-set defanlt.)
noted above remain in place.



ELECTRICAL DESCRIPTION Option 06 Addendum - Second Analog Cutput
|

CAUTICN: NEVER connect W2B and W3A together as this will short the reference voltage
to ground.

Note that the DAC OFFSET input can be connected either to the reference voltage output or to
ground. The former will provide -5 to +5V output to the amplifier, and the latter will provide 0 to
+10V output. To get -10V o +10V, the amplifier is connected for a gain of 2 (W1A).



General MAINTENANCE

CHAPTER 7
MAINTENANCE

INTRODUCTION

This section of the manual defines maintenance practices, calibra-
tion procedures, and troubleshooting flow charts to assist in
instrument adjustment and fault isolation. If the instrument fails
any of the calibration routines, you can refer to the Troubleshoot-
ing instructions starting on page 7-8 to assist in isolating the
problem.

It should be remembered that problems can occur that might be
produced by equipment or components peripheral to the 8541/8542
power meter. Preliminary checks should be made to be sure that
external equipment or components are not causing what appears to
be a malfunction within the instrument.

PERIODIC

The maintenance and calibration procedures given in this chapter MAINTENANCE
should be performed at least once each year unless the power

meter is operated in an extremely dirty or chemically contaminated

environment, or is subject to severe abuse (such as being dropped).

In such cases, more frequent maintenance (immediate, if the unit is

dropped or severely abused in some way) is required.

A. The front panel and housing of the unit can be cleaned using a
cloth dampened in a mild detergent. Do not use abrasive
cleaners, scouring powders, or any harsh chemicals. Wipe the
soap residue off with a clean, damp cloth, then dry with a clean

dry cloth.

B. Make a performance verification check in accordance with the
procedures given in Chapter 5, PERFORMANCE VERIFICA-
TION TESTS, of this manual. If the unit will pass all of the
performance tests, there is no need for calibration.



MAINTENANCE

Calibration

CALIBRATION
PROCEDURES

Calibrator Output
Power

As an aid to executing the various calibration checks given in this
section, a distinction 1s made in the text between the front panel keys
and the software indications that they bring up on the display screen.
The front panel keys are shown in BOLD (for example MENU), and
the display screen indications are shown in ITALICS (for example
CALIBRATOR).

Perform the Calibrator Output Power Reference Level check starting
on page 3-3 of the PERFORMANCE VERIFICATION TESTS
chapter of this manual. If the unit fails to meet the power output
specification within the 0.981 mW to 1.019 mW minimum and
maximum limits, then proceed with the following steps:

A. To correct the setting of the power output of the calibrator,
you must know the password if it has been set, or you must
defeat it by setting jumper A2W1 10 position A. (This jumper
is located and indicated on the Analog PC Board. You can
also check grid location H - 3 in Figure 8-2 on page 8-12 of the
SCHEMATIC DIAGRAMS chapter for the jumpers exact loca-
tion on the board.) If no password has been set, you can proceed
with the jumper in position B. Calculate the percent error in
power (as described in the Performance Verification Level check)
and change the CALLFAC by that amount. For example, if the
power output is low by 0.5% then increase the CALFAC by that
amount. In the following procedure if you make a mistake and
wish to start over, press ESCAPE and then continue from Step 1.

1. Press MENU

2. Scroll to SERVICE MENU (using one of the up/down, left/
right keys on the front panel) and press ENTER

3. Scroll to CALIBRATOR and press ENTER
4. Select EEPROM and press ENTER
3. Press ENTER to get past SNumb (unit serial number)

6. Enter CALFAC change using the number obtained at the
beginning of this test. Press ENTER

7. Correct the DATE and press ENTER
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8. Correct the TIME and press ENTER
9. Select WRITE and press ENTER

10. Enter the correct password if needed. If it is not needed,
you can either set one or clear it.

11. Press ENTER

B. The sensor(s) can now be calibrated by connecting to the
calibrator output and pressing ZERQ/CAL. If the calibration
does not complete satisfactorily, refer to the calibrator voltage
and frequency checks starting on page 7-4.

C. The Linearity test can now be performed as detailed on page 3-
5 of Chapter 5. This is a complete procedure, and must be
performed in the exact order given to produce accurate results,
If this test fails, try it again with a different sensor. If it still
fails, refer to the calibrator voltage and frequency checks
starting on page 7-4.

The following tests require that the power meter's housing be
removed. To remove the cover, remove the three Binder head
screws on the back panel and slip the cover off. This can best be
done by carefully resting the unit on the front panel using a cush-
ion or pad to prevent scraching.

The same test equipment that was used for the Performance Verifi-
cation Tests can be used for these tests.

Refer to the Analog PC Board description on page 6-13 for further
help in defining the problem. If the fault cannot be located to the
component level, the PC board can be removed and replaced with a
different one with no further calibration required except to set the
calibrator output power to 0 dBm

Battery
The power meter contains a 3.6V lithium battery to maintain the (See the Lithium Battery
data pertaining to all of the instrument's test setups and calibration Replacement procedure

information when the unit is turned off. This battery should last in
excess of three years. To check the battery, connect a voltmeter
between A1TP13 (ground) and A1TP16 (+) indicated on the CPU
PC Board. (See Figure 8-1 on page 8-6 of the SCHEMATIC DIA-
GRAMS chapter for the location of these test points, if necessary.)
If the voltage is less than 3.1V, the battery should be replaced.

Addendum on page 7-19)
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Voitage Checks

Power Supply
Voltage Checks

Calibrator Voltages

This can be done without losing the data stored in the RAMs if the
oid battery is removed and the new battery installed in less than 10
seconds with mains power off, or if power is left on while chang-
ing the batteries.

There are 6 power supplies in the power meter. {The rectifiers,
filters, and regulators for the =15 volt and the +5 volt supplies are
on the CPU PC Board (Al). The 12 volt regulators and the -10
volt reference supply are on the Analog PC Board (A2). In case
there is a regulated voltage failure, check the corresponding un-
regulated supply referencing SD 21096 Sheet 3 on page 8-11 of the
SCHEMATIC DIAGRAMS chapter. The unregulated voltage
must be at least 2 volts more than the required regulated output.]
To measure the supplies, tumn the unit on and let it stabilize for a
minute or 0. Then proceed as follows:

1. Connect the DVM from A2TP3 (ground) to A2TP2 (+). (A2 s
the Analog PC Board.) Measure +14.4V to +15.6V.

2. Connect the high side of the DVM to A2TP4. Measure -14.4V
to -15.6V.

3. Connect the high side of the DVM 10 A2TP5. Measure +4.75V
to +5.25V.

4. Connect the high side of the DVM to A2U33, pin 11. Measure
+11.4V to +12.6V.

5. Connect the high side of the DVM to A2U33, pin 5. Measure
-11.4V 10 -12.6V.

6. Connect the high side of the DVM to A2U16, pin 1. Measure
-9.1V t0 -10.9V.

To measure the calibrator voltages, first make sure that neither side
of the DVM is grounded. The following measurements should
find most of the problems that can arise in the calibrator circuitry.

1. Connect the DVM across the large resistor, AZR174. Measure
0.4 to 0.9 volts depending on the room temperature and how
long the unit has been operating. This voltage is proportional
to the current in the thermistor heater transistor which main-
tains the calibrator thermistor in a 60°C environment. The
voltage measured in the next step is dependent on this being
correct.
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NOTE: The exact ambient temperature and on-time of the instru-
ment mentioned in Step 1 are not specific factors, but do have
some effect on the reading taken across A2R174. If thereisa
problem in the circuit, the measured voltage will usually be some
amount way outside of the 0.4 to 0.9 volt spec (such as 0 volts or
+4 or 5 volts).

2. Connect the low side of the DVM to A2TP3 and the high side
1o AZTP1. Measure +7 to +8.5 volts. This is the voltage
applied to the thermistor bridge that is used to measure the
calibrator power. This voltage will vary as the calibrator
provides different amounts of RF power. This measurement
assumes that the calibrator is OFF. To verify that the calibrator
is off, press MENU, scroll to REF POWER ON/OFF, press
ENTER, select OFF, and press ENTER again.

3. Tum the calibrator ON. Press MENU, scroll to REF POWER
ON/IOFF, press ENTER, select ON, and press ENTER. Now
connect the high side of the DVM to A2U3, pin 7. Measure +3
to +10 volts which should change less than 2 mV per minute.
Turn the calibrator off. It the voltage is incorrect or drifts
excessively, roubleshoot the sample and hold circuit surround-

Frequency Check

ing AZU3A. .
Calibrator
To measure the frequency of the calibrator:
1. Connect a 50 MHz counter to the calibrator output connector.
2. Turn ON the calibrator according to the procedure given in
Step 3, above.
3. Measure 49 t0 51 MHz.
4. Tum OFF the calibrator.
GPIB Test
Functions

If the unit will not calibrate its sensors, there are some test func-
tions available through the GPIB. Using these functions, it is
possible to check out the operation of the different parts of the
calibrator system.

1. Connect a controller to the GPIB interface connector on the
rear panel of the unit, and set the address as required.
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1

GHIB Test Functions

a. Press MENU. Scroll to SETUP MENU and press ENTER
b. Scroll to GPIB SETUP and press ENTER

c. Select the MODE and ADDRESS as needed and press
ENTER (MOQDE is either 8541 or 8542, Default address
is 13)

2. 1If the calibrator output power as measured in the Performance
Verification Test is within tolerance but the unit will still not
complete a sensor calibration, perform the following test to
determine if the calibrator is operating correctly:

a. Send "TEST CALIB SOURCE 10" from the controller,
followed by "TEST CALIB ATTEN 0"

The calibrator output should be +20 dBm 0.8 dB.
b. Send "TEST CALIB ATTEN 10"

This will insert the 10 dB attenuator into the calibrator output.
The power should measure a decrease of 10 dB 1 dB.

c. Repeat Step b, substituting "20", "30", and "40" succes-
sively in the command.

The power should be attenuated by the attenuation level speci-
fied in the command *1 dB. This will verify the health of all
of the attenuators.

3. The next step is to verify the oscillator power control circuits.
This is done by setting the power to higher and lower levels
and measuring the results.

a. Send the command "TEST CALIB ATTEN (", followed by
"TEST CALIB SOURCE X" where X is -3 t0 +13. The
resulting power output should range between -13 dB from
the first reading taken in Step 2.a to at least +21 dBm.

This checks the calibrator control circuits completely. If the unit
still will not calibrate a sensor the problem is in the measurement
circuits, not the calibrator. Proceed to the next heading.
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8542 B Channel
Troubleshooting

If the instrurnent being tested is a Model 8542 and only one chan-
nel will calibrate, troubleshoot the circuits associated with the
channel that fails. The separate channels are shown on Sheet 1 (Ch
A) and Sheet 2 (Ch B) of SD 21182 on pages 8-13 and 8-15 of the
next chapter. For example, if the unit will calibrate channel A but
not channel B, proceed as follows:

1. If the unit fails to display the "B UNCALIBRATED" message,
or fails to display any B channel data when the sensor is con-
nected the problem lies in the temperature sensing thermistor
circuit which connects to U39, pin 3.

a. Measure the voltage at U39, pin 1. It should be about 2 or
3 volts. If itis above 7 or below (.5 volts, the thermistor
circuit is faulty.

2. Try reversing the two sensors to determine if one of them is
bad.



MAINTENANCE | Troubleshooting

TROUBLE-

SHOOTING Information given in this section should enable a technician to

PROCEDURES locate a malfunction and determine specifically which component
on which PC board is causing the problem. Instructions are given
in the form of a flow chart that describes basic problems that might
arise, indicates which PC board could be causing the problem, and
then leads the user to another flow chart to perform the trouble-
shooting steps for that particular PC board. '

It is highly recommended that the electrical description given in
Chapter 6 for the PC board of interest be reviewed and the sche-
matic diagram (SD) for the board (shown in Chapter 8) studied
before starting (and referred to during) any troubleshooting rou-
tine. (The description can be located by referring to the Table of
Contents at the front of this manual, and the SD location can be
found in the Index on page 8-1.)

In general, troubleshooting of the 8541/2 is divided into two parts.
First Figure 7-1, the Power On Troubleshooting Flow Chart shown
on page 7-9, is followed to locate the PC board that might be
causing the problem. Then the steps given in the flow chart for the
PC board of interest are performed to localize the problemto a
specific component.

Equllzment The same equipment listed on page 5-2 of the Performance Verifi-

Reqmred cation Tests chapter will be required for performing the Trouble-
shooting procedures given in this section. A power sensor known
to be in good operating condition will also be required.

No special setup is needed except to plug in the instrument. The

housing of the instrument should also be removed (see paragraph
following Step C on page 7-3) to perform certain functions called
out in the Troubleshooting Flow Charts.
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ADDENDUM #1

8540 Series Built-In Self Tests

The following information describes the functions which are executed when stepping through the
hardware test sub-menus located under the "SERVICE" menu heading. Test data recording sheets
are located starting on page 7-13 wherein the data displayed while performing these tests can be
recorded. These sheets should be removed and copied so that test results can be compared each time
these tests are performed on the instrument. It should be kept in mind that the displayed readings
might not be exact, but should be within about 5% of the printed values given on the data recording
sheets..

T1: Cutput DAC

The DAC used for the analog output signal (U37) is routed to the system A/D (U33 via U36). The
DACissetto0, 1,2, ... . 10 volts with every key press.

T2: A offset DAC

The DAC used for setting the 'A’ channel offset (U20) is routed to the system A/D. The DAC is set
t0 0, 1, 2, ....., 5 volts with every key press.

T3: B offset DAC

The DAC used for setting the 'B' channel offset (U17) is routed to the system A/D. The DAC is set
t0 0, 1,2, ....., 5 volts with every key press.

T4: Calib DAC

The DAC used for the calibrator power set level (U13) is routed to the system A/D. The DAC is set
100, 1, 2, ....., 10 volts with every key press.

T5: Rear loopback

This test steps the analog output DAC (U37) 0, 1, 2, ....., 10 volts and measures the analog input
(VpropF). A BNC cable should be attached connecting analog output (J4) with VpropF (J3).

T6: A offsetamp 1
The "A’ channel input mux (U27) is set where the CW+ and CW- inputs are both shorted to ground.

The output of channel 'A’ st amplifier (U29) set to gain = 1 is routed to the system A/D. The
channel 'A'DACissett00, 1, 2, ....., 5 volts with every key press.
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T7: B ofisetamp 1

The 'B' channel input mux (U22) is set where the CW+ and CW- inputs are both shorted to ground.
The output of channel 'B’ 1st amplifier (U24) set to gain = 1 is routed to the system A/D The chan-
nel B DACissetto 0, 1, 2, ....., 5 volts with every key press.

T8: Again=tamp?2

The 'A’ channel input mux (U27) is set where the CW+ and CW- inputs are both shorted to ground.
The output of channel ‘A’ 2nd amplifier (U30A) is routed to the system A/D. The second amplifier
gain is set to one. The channel 'A'DAC (U20) is setto 0, 1, 2, ....., 5 volts with every key press.

T9: Bgain=1amp2

The 'B' channel input mux (U22) is set where the CW+ and CW- inputs are both shorted to ground.
The output of channel 'B' 2rd amplifier (U25A) is routed to the system A/D. The 2nd amplifier gain
is set to one. The channel 'B' DAC (U17)issetto 0, 1, 2, ...... 5 volts with every key press.

T10: A thru filter

The 'A’ channel input mux is set where the CW+ and CW- inputs are both shorted to ground. The
output of channel 'A’ low pass filter section (U30D) is routed to the system A/D. The 1st and 2nd
amplifier gains are set to one. The channel 'A'DACissett00, 1, 2, ....., 5 volts with every key
press.

T11: B thru filter

The B’ channel input mux is set where the CW+ and CW- inputs are both shorted to ground. The
output of channel 'B' low pass filter section (U25D) is routed to the system A/D. The 1st and 2nd
amplifier gains are set to one. The channel B' DACissetto0, 1,2, ....., 5 volts with every key
press.

T12: Again=1amp?2
T12: A gain=8 amp 2

The "A’ channel input mux is set where the CW+ and CW- inputs are both shorted to ground. The
output of charnel 'A’ 2nd amplifier (U30A) is routed to the system A/D. The 1st amplifier gain is set
to one. With the 2nd amp gain set to one, the DAC is set for 1000 mV. The next test sets the 2nd
amp gain to eight. The reading should be close to 8000 mV, or eight times the first reading. This
tests the gain § setting by FET switch U31.
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T13: B gain=1amp2
T13: B gain=8 amp 2

The ‘B’ channel input mux is set where the CW+ and CW- inputs are both shorted to ground. The
output of channel B’ 2nd amplifier is routed to the system A/D. The 1st amplifier gain is set to one.
With the 2nd amp gain set to one, the DAC is set for 1000 mV. The next test sets the 2nd amp gain
to eight. The reading should be close to 8000 mV, or eight times the first reading. This tests the
gain 8 setting by FET switch U26.

T14: A gain=1amp?2
T14: A gain=64 amp 2

The 'A’ channel input mux is set where the CW+ and CW- inputs are both shorted to ground. The
output of channel 'A’ 2nd amplifier is routed to the system A/D. The 1st amplifier gain is set to one.
With the 2nd amp gain set to one, the DAC is set for 100 mV. The next test sets the 2nd amp gain to
64. The reading should be close to 6400 mV, or 64 times the first reading. This tests the gain 64
setting by FET switch U31.

T15: B gain=1amp 2
T15: B gain=64 amp 2

The 'B' channel input mux is set where the CW+ and CW- inputs are both shorted to ground. The
output of channel ‘B’ 2nd amplifier is routed to the system A/D. The Ist amplifier gain is set to one.
With the 2nd amp gain set to one, the DAC is set for 100 mV. The next test sets the 2nd amplifier
gain to 64. The reading should be close to 6400 mV, or 64 times the first reading. This tests the -
gain 64 setting by FET switch U26.

T16: Too High A

The 'A’ channel mux is set where the CW+ and CW- are both shorted to ground. The Ist stage amp
gain is set to one. The 2nd stage amp gain is set to eight. The offset DAC is ramped in one bit steps
starting from zero volts. The too high comparator (U32A) is monitored and the DAC is stopped
when a too high condition is met. The output of the 2nd amp is routed to the A/D. The too high
voltage is displayed. This should be about 9 volts.

T17: Too High B

The 'B' channel input mux is set where the CW+ and CW- inputs are both shorted to ground. The Ist
stage amp gain is set to one. The 2nd stage amp gain is set to eight. The offset DAC is ramped in
one bit steps starting from zero volts. The too high comparator (U32C) is monitored, and the DAC
is stopped when a too high condition is met. The output of the 2nd amp is routed to the A/D. The
too high veltage is displayed. This should be about 9 volts.
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Ti8: Too Low A

The "A’ channel input mux is set where the CW+ and CW- inputs are both shorted to ground. The
Ist stage amp gain is set to one. The 2nd stage amp gain is set to one. The offset DAC is ramped
down 1n one bit steps starting at 5000 mV. The too low comparator (U32B) is monitored, and the
DAC is stopped when a too low condition is first met. The output of the 2nd amp is routed to the
A/D. The too low voltage is displayed. This should be about 1V,

T19: Too Low B

The 'B' channel input mux is set where the CW+ and CW- inputs are both shorted to ground. The 1st
stage amp gain is set to one. The 2nd stage amp gain is set to one. The offset DAC is ramped down
in one bit steps starting at 5000 mV. The too low comparator (U32D) is monitored, and the DAC is
stopped when a too low condition is met. The output of the 2nd amp is routed to the A/D. The too
low voltage is displayed. This should be about 1V.

T20: CAL Heater

The calibrator heater voltage (from calibrator A1 assembly) is routed to the A/D. This voltage is
divided by two by R250 and R251. This voltage varies, but should be about 7 volts (half of 14V)
when the calibrator oven is at temperature.

T21: Sw +5 off
T21: Sw +50on

The switched +5 volt supply used by the sensor is routed to the A/D. Q8 and Q1 provide the switch-
ing. The supply is turned off first. This should measure around zero volts. The supply is turned on
and re-measured. The reading should be close to +5V.,

T22: Thermistor A

The thermistor in the sensor is nominally 10k ohms at room temperature. A voltage is generated by
dividing +15 volts with a 100k ohm resistor (R34) and the thermistor (about 1.35 volts). This
voltage is then amplified (U39A) by a gain of two and measured (about 2.7 volts).

T23: Thermistor B

The thermistor in the sensor is nominally 10k ohms at room temperature. A voltage is generated by
dividing -+15 volts with a 100k ohm resistor (R96) and the thermistor (about 1.36 volts). This
voltage is then amplified (U39C) by a gain of two and measured (about 2.7 volts).
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GIGA-TRONICS 8540 SERIES
BUILT-IN SELF TEST DATA RECORDING SHEET

Date: Mode! 8541/2 S/N:

Operator:

Test Number: (if required)

TEST RESULT mv)| ERROR TEST RESULT (mV) | ERROR

T1: Output DAC 0 T5: Rear Loopback 0
1000 1000
2000 2000
3600 3000
4000 4000
3000 3000
6000 6000
7000 7000
8000 8000
9000 G000
10000 10000

T2: A offset DAC 0 T6: A offset ampi 0
1000 1000
2000 2000
3000 3600
4000 4000
5000 5000

T3: B offsat DAC 0 T7: B offset amp1 0
1000 1000
2000 2000
3000 3000
4000 4000
5000 5000

T4: Calib DAC 0 T8: A gainz=1amp2 0
1000 1000
2000 2000 .
3000 3000
4000 4000
5000 5000
6600
7000 T9: B gain=1 amp2 0
800 1000
9000 2000
10000 3000

4000
5000
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TEST RESULT (mV) | ERROR
T10: A thru filter 0
1000
2000
3000
4000
5000
T11: B thru fiker 4]
1000
2000
3000
4000
5000
T12: A gain=1amp2 1000
T12: A gain=8 amp?2 8000
T13: B gain=1 amp2 1000
T13: B gain=8 amp2 8000
T14: A gain=1amp2 100
T14: A gain=64 amp2 6400
T15: B gain=1amp2 100
T15: B gain=64 anp2 6400
T16: Too High A 5000
T17: Too High B 9000
T18: Too Low A 1000
T19: Too Low B 1000
T20: CAL Heater 7000
T21: Sw +5 off 0
T21: Sw+5on 5000
T22: Thermistor A 3000
T23: Thermistor B 3000
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ADDENDUM #2

LITHIUM BATTERY REPLACEMENT

(Recommended every three years)

CAUTION: The following information describes a replacement procedure for the lithium bateery
in the 8540 Series Power Meters. Since this procedure requires removing the cover from the instru-
ment and then restoring power before removing the battery, this procedure should only be performed
by qualified personnel.

Lithium batteries can supply substantial current and, depending on factors such as the state of
charge, can overheat when shorted.

Information on testing the battery is given in the last paragraph of these Replacement instructions.
The following replacement procedure is intended for users knowledgeable in the use and care of
equipment using non-rechargeable lithium batteries.

The 8540 Series use a lithium battery to maintain power to the built-in clock chip and the static
RAM used to store instrument data such as sensor linearity tables, power down status, and stored
setups.

Battery life varies depending on the usage of the 8540 instrument but will be at least three years
assuming normal daily use of the inscrument. To save possible inconvenience that can be caused by
the unintentional loss of data in the volatile memory of the 8540, it is recommended that the lithium
battery be replaced every three years.

If the instrument is to be placed in long term (2 years or more) storage, the battery should be re-
moved.

Recommended Replacement Battery: Tadiran Type TL-5242
Giga-tronics Part Number 21212
8540 LITHIUM BATTERY REPLACEMENT PROCEDURE:
1. Turn OFF the 8540.
2. Remove the cover.
3. Turn ON the 8540 (to maintain memory power while replacing the battery).
4. Note the orientation of the battery which is located on the left side of the top (CPU) PC board

half way back in the unit. The battery is held in place with a plastic clamp and a "hook and loop”
fastener. Cut the plastic clamp and peel the battery free of the PC board.
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5. Disconnect the battery wires. The connector is polarized so it can only be inserted one way, with
the red wire toward the rear of the instrument.

6. Install the new battery, replace the plastic clamp, and connect the wires.

7. Tum OFF the 8540 and measure the battery voltage between TP13 (com) and TP17 (bat). It
must be at least 3.5V,

8. Replace the cover and secure.

9. If desired, a label can be attached indicating when the next battery replacement is due.

This completes the replacement procedure.

To test for satisfactory operation of the new battery, turn ON the 8540, calibrate a sensor, turn the

8540 OFF, wait ten seconds, and turn the 8540 instrument back ON. The sensor calibration should
still be valid as indicated by a display of the power level.
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CHAPTER 8

SCHEMATIC DIAGRAMS (SD)
AND
ASSEMBLY DRAWINGS

(PC Board Component Part Locations)

Reference Drawing Page
Designation Number Number
8540 Series Power Meter SD (2 Sheets) 21246 8-3
Al CPU PC Board Assembly Dwg. (Figure 8-1) 21095 8-6
CPU PC Board SD (3 Sheets) 21096 8-7
A2 Analog PC Board Assembly Dwg. (Figure §-2) 21181 8-12
Analog PC Board SD (6 Sheets) 21182 8-13
A3 Front Panel PC Board Assembly Dwg. (Figure 8-3) 21229 8-24
Front Panel PC Board SD _ 21230 8-25
Ad L.CD Display Assembly 21246 8-3
Option 06 Option 06 System SD 21391 8-27
Option 06 Option 06 PC Board Assembly Dwg. (Figure 8-4) 21387 8-28
Option 06 Opton 06 SD 21388 8-26
NOTICE

All of the Schematic Diagrams (SD) shown in this chapter (except Option 06) are valid for both the Model 8541 and Model
8542 Power Meters. Since the 8541 has only one channel, certain portions of the circuitry shown in the SDs will not pertain
to the 8541,

To assist those users with 8541 instruments, dotted lines have been placed around any circuit areas shown in the SDs that are
either specific to the 8541 or do not pertain to the 8541. Inside these dotted lines will appear either "8541" or "NOT USED
IN 8541 printed in a box. These dotted line areas appear on the following SDs:

SD Page Location on the SD
21246 Sheet 1 8-3 Right side of the sheet
21182 Sheet 2! 8-15 Entire upper portion
21182 Sheet 3 8-17 Lower center of sheet (U17 and peripheral components)

' On SD 21182 Sheet 2, U32C&D (shown in the lower, right section of the SD) are part of a quad amp. The 8542 instru-
ment uses all 4 quad sections of U32, whereas the 8541 unit uses only U32 A&B. U32 is physically placed on the Analog PC
Board in the 8341, but sections C&D are not used. .
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Figure 8-4. Option 06 PC Board Assembly #21387

COMPONENT LOCATION TABLE

CKT GRID [CKT GRID | CKT GRID [CKT GRID
REF LEC (REF LOC jREF LOC |REF LOC
cl Ci3 A2 U2 D2 |u1 B!

Ce C3 |Cl4 B3 J3 DI Uz 1

€3 D3 |(CI5 C3 U3 B3

C4 C2 |Ci6 C3 U4 B3

o C2 |C17 D2 (Rt Ci

C6 (1 Ci8 I3 Rz Ci

c7 (e R3 (i Wl (2

cg Ci J Al/ (R4 C w2 (2

€9 Bl A2/ [RS 02 w3 (p

Cl0 D2 A3/ w4 C3

Cii D2 Ad

Cl2 Be RP1 C3
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CHAPTER 9
REPLACEABLE PARTS LISTINGS

Description Page No.
Model 8541 Power Meter Mainframe Assembly #21330 .uo.covieeereeeeneereieeeeeseecseeneseoneas 5-2
Model 8541 Front Panel Assembly #2133 1) oot e eoeeceseeeeeseasreeeesereeseseeeeseesseneeseen 9.2
Model 8542 Power Meter Mainframe Assembly #21195 ....ooiioiiieeirecicencensnseerenesesnsconee 9-2
Model 8542 Front Panel Assembly #21332 ..coiuiiivevmieieiirereeecreseeiereseessaeresansssnensssssseseces 9-2
CPU PC Board Assembly #21095 (BOATA H#AL) ccviiieivcnrirererineresessseosensseseesessssessesseasesnens 9-3
8541 Analog PC Board Assembly #21181-001 (BORIA #A2) ..evieemeeremsiverassierereseeemesseeanns 9-6
8542 Analog PC Board Assembly #21181 (BOArd #A2) c.cucvorreeereeeeenrerersrsinensisssssscosesemseenne 6-13
Front Panel PC Board Assembly #21229 (Board #A3) coiocveeeeeeeeeecrmeeecensreesseesoesesosssesrenes §-22
Option 06 - PC Board ASSembly #21387 .ouviiieceenrenieennesenteesesseseseessessesesaeseesensnerseeassssans 9-23

Note 1: The Model 8541 single channel and the Model 8542 dual channel power meters use
different Analog PC Boards. See above for the location of the parts listing for your specific
instrument.

Note 2: The LCD Display Assembly (A4) contains no user replaceable parts. If this component
needs to be replaced, order Giga-tronics Assembly Number 21240.



feferonce

Fart

Regianator  Mumber

RT:
]

Refercnce

21095
21181-001
213n
10044%009
3

1H0044-~009
[

20033
21175-002

Part

Pesignator Husber

ASA3
540
ASH2
NSR4
ASUS

Feference
Besianator

21229
21240
21217
21198
21199

Part

latar Mumber

al
a2
ag
F1
F2

RT1
u3

Reforence

21098
21181
21332
10064-009
10044~009

20033
21175-002

Fart

Designator tuvaber

ASA3
nSa4q
ASU2
asus
ASWES

ASWS

21229
21240
21217
21198
21149

21199

fIODEL 8341 - FOMER PETER 821230

Desaription

CPU PCB ASSY

FCB ASSY, ANALOG 8541

FRONT PANEL. ASSY, 8541

FUSE SLAS TUBE SLOBLO LA 250V
HOT FOUND

FUSE GLAS TUBE SLOBLD 1a 250¢
NOT FOUND

"VARISTOR MET OXIDE DISC 275¢

CABLE ASSY, CPY-GPIR

Nanufaginrer

GICA-TRONICS. INC.
OIGA-TROMILS. IMO.
GIBA-TEINT G, ING,
LITTLEFUSE
NOT FOUND

LITTLEFUSE

NOT FOUND

GENERAL ELECTRIC €.
§I0A-TRONICS, [hE.

MO0l 8341 - FRONT PANEL ASSY #2133

Deseription

FHRONT PANEL PCB ASSY
LCD DISPLAY ASSY
CABLE ASSY,CFU~FR PHL
CABLE ASSY,CaL

- GABLE ASSY, SENSOR INPUT

Hanufsgturer

-BIBA~TROMICS, INC.
-0YGA-TRONICS, INC.

GIGA-TRONICS, INC.
GIGA-TRONICS, ING.

© GIGA-TRONICS, INC.

MOEL, 8342 - PONER METER #2119

Descrintion

CPU PCB ASSY

PLB ASSY, ANALDG 8542

FROMT PAMEL ASSY. BS42

FUSE GLAS TUBE SLUBLO 14 250v
FUSE CLAS TUBE SLOBLO 1a 250V

VARISTOR MET OXIDE DISC 275y
CABLE ASSY,CPU~GPIB

flanufagturer

GIGA-TRONICS, INC.

- GIGA-TRONILS, INC,

GIGA~TRONICS, INC.
LITTLEFUSE
LITVLEFUSE

GENERAL ELECTRIC CO.
GIGA~TRONICS, INC.

MEDEL 8547 - FRONT PANEL ASSY $2133°

Qascripting

FRONT PaMEL PCB ASSY

LCD DISPLAY nSSY

CABLE ASSY.CPU-FR PHML,
CABLE ASSY, CAL,

CABLE ASSY, SENSOR THRUT

CABLE ASSY, SENSGR INPUT

Hanufacturer

GIGA-TROMICS, 1NC.
GIGA-TRONIES, INC.
GIGA-TROWICS, INC.
GIGA-TRONICS, IKC,
GI8A~TRGHICS, INC.

G1GA-TRONICS, INC.

$-2

Hanuf. Fart Wumber

WL 21098
WMI 21183

21193
31300t/5

3130618

v275LAa408
NI 21175-002

Hanuf. Fart Number

Wil 21229
WhI 21240
Wl 21217
‘WRI 21198
Nl 21199

Hanuf. Part Number

Wi 21093
WrI 21181
‘ 21195
313001/8
313001/8

V275L.A40B8
WY 21175-002

Danyf., FPart Nusber

Wni ziaze
Wl 21240
WRl 21217
uril 21198

WMT 21199

WML 21199




Reference Fart

Designator Mumber
Aalcl 15774-001
aicz 12598004
ALC3 19599-001
AtC4 157724001
ALCS 19599-001
AlCs 19803002
#1C7 11501-005
alcs 11501-005
RICY 14598-011
A1C10 11501~0C5
A1C011 11501-005
AlcCi2 19598~011
41C13 11561-009
AlC14 11501005
AICLS 15774001
AlCls 157274-001
ai1c17 157746-001
Alcis 157746-001
AIC1% 15774-001
ALC20 15776-001
AlC21 15774-001
aic22 157746-001
A1023 13774-001
Al1C24 15776~001
ALLC2S 13774-001
ALC2s 187746~001
AlC2? 15774-001
A1c28 18774-001
aitze 13774-001
ALC30 19776-001
A1C31 15774-001
ALC32 15774-001
AlC33 1537746~00G1
ALC34 15774-001
A1C35 15774001
Al1C34 15774-001
81837 15776~001
A1C38 157746~00}
A1L3% 18776~001
A1C40 187746-001
A1041 15774-001
A1g42 15774-001
AlL43 15774-001
piCaq 157746~001
AlC4S 15774-001
A1C44 15774~0901
#iCa? 18776-001
AL1C48 13774-001
A1CA% 157746-001
Al1CSO 15774-001
ALCS] 15774-001
#1052 11501-003
ALCS3 15774-001
A1CS4 19803002
A1CR2 10043

CPY PC BOARD ASSEMBLY 821099
Descripiion flanufacturer
CAP, CER. . O1NF, 10%, 50V PHILLIPS/CENTRALAR

CaP ELCTLT 100UF 20% 25V ROL
CAP ELCTLT RDL 10uF 20% S0V

CAP, CER. .
CaP ELCTLY RDL 1QuF 20X SOV

CAP, ELCTLT, RDL, 4700uF. 20%, 14V
Cap CER 0, 47UF 20% 30V
CaP CER 0.47UF 20%Z S0V
CAP, ELCTLT. RDL, 47C0UF, 20%, 25V
CAF CER 0. 47UF 20% 50V

Cap CER 0.47UF 20X 30V
CAP, ELCTLT. RBL., 4700UF, 20%, 25V
CAF CER O, 47UF 20% SoV
CAP CER O, 47UF 20X 30V
CAPJ CER? .

AP, CER. .
CaP: CER, .
CapP, CER, .
0P, CER, .
LOANE, 104, 30V

AP, CER,

Capr, CER..
LaP, CERY .,
. Q1MF, 1034, SOV

CAF, CER,

CAP, CER. .
CAP, CER: .

Car, CER, .
CAP, CER, .
CaP, CER, .
CAP, CER.
CaP, CER, .

CAP, CER, .
CAP: CER. .
CAF, CERy .
CAP. CER, .
CaF, CER, .

CAP, CER, .
CAP, CER, .
Cﬁpf CERI .
Cap, LER,
car, CER, .

CaP, CER. .
CAP, CER,,
CapP, CER, .
L O1NF, 10%, SOV

CaP, CER,

Car, CER: .

GaP) CER, .
L OLHF, 10X, 30V

CaP, CER,

CaP, CER. .
AP, CER, .
aks CER, .

CAP, CER, .
CAP CER ©. 47UF 20X S0V
Cary CER: .
CAF, ELCTLT, RDL, 4700uF, 20X, 16V

G1inF, 10%, SOV

O1NF. 10%, SOV

OIMF, 10%, 50V
O1MF, 10%, S0V
C1RF, 10%, 50V
O1MF, 10%, S0V

O1MF, 10X, S0V
CliF, 10X, 50V

O1nF, 10%, 50Y
O1rF. 10%, S0V

O4nF, 10%, 30V
QLhF, 10%, 50V
DIMF . 10%. S0V
OinF, 10%, 50V
01NF, 10%, 50V

QLMF, 107, S0V
OLiMF, 10X, 50V
QLNF, 10%, S0V
QiMF, 10X, 50V
O1nF, 10X, 50V

o1nF, 10%, 30V
QInF, 10X, 50V
01nF, 10, 50V
OitF, 10%. S0V
G4nF, 10%, S0V

o1mF. 10%, 50V
01MF, 10%: 50U
QINF, 10%, 50V
Q1NF, 10%: 50V
QinF, 10%, SOV
OinF, 10%. 50V
OLMF, 107, 50V
Q1nF, 10X, 50V
Q1MF, 10X, S0V

O1MF, 10%, 50V

DIODE. 1N4148/1N914

MNICHICON (AMERICA)
NICHICON {aRERICA)
PHILLIPS/CENTRALAR
NICHICON (AMERICA)

NICHICOM {(ARERICA)
ERIE TECHNOLOGICAL
ERIE TECHMOLOGICAL
MICHICON (ARERICA}
ERIE TECHNCLOGICAL

&RIE TECHNOLOGICAL
NICHICON (AMERICA}
ERIE TECHNOLOGICAL
ERIE TECHMOLOGICAL
PHILLIPS/CENTRALAR

PHILLIPS/CENTRALAB
PHILLIPS/CERTRALAR
PHILLIPS/CENTRALAS
PHILLIPS/CENTRALAR
PHILLIPS/CEMTRALAR

FHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
PHILLIPE/CENTRALAR
PHILLIPS/CENTRALAB
FHILLIFS/CENTRALAS

PHILLIPS/CENTRALAH
PHILLIPS/CENTRALAB
PFHILLIPS/CENTRALAB
PHILLIPS/CENTRALAS
PHILLIPS/CEMTRALAB

PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAS
PHILLIPS/CENTRALAR
FHILLIPS/CENTRALAR
PHILLIPS/CENTRALAR

PHILLIPS/CENTRALAE
PHILLIPS/CENTRALAR
PHILLIPS/CENTRALAR
PHILLIPS/CENTRALAR
PHILLIPS/CENTRALAR

PHILLIPS/CENTRALAE
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB

PHILLIPS/CENTRALAR

PHILLIPS/CENTRALAS
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAR
PHILLIPS/CENTRALAR

PHILLIPS/CENTRALAR
ERIE TECHNOLOGICAL
PRILLIPS/CENTRALAB

NICHICON (AMERICA} CORF

CORP.
CORP.

CORP.

CORP.

CORP.

CORP.

HATIONAL SEMICONDUCTOR

9-3

Fart Musber

Manuf.

CWISCl03K
ULB1E1OLNAA
UUXIHICOMAA

CULSC103K
UVX1IHI0OMAR

UVX1C472MH4
8131-050-Z3U-474n
8131~0S0-25u~474r

UVXIE472MRA
8131-050-25U-4740

B8131-050-25U-4740
UVKIE4Z221RA
8131-050-25U~474n
8131-050-725U-474N
CUisClo3K

CUWISC103K
EHISCIO3K
CUISC103K
EH1SC103K
CWISCL03K

CW1SC103K
CH1SC103K
CWisSC103K
CH1SC103K
CUISCL03K

CWISC103K
CHISCL03K
CWisC103K
CHISCLO3K
CWiSC103K

CU1SC103K
CHWESC103K
CUisCIOaK
CWESC103K
CUIBCI03K

CW1SCI03K
CUISC103K
CH15C103K
CWISC103¥
CU1SCI03K

CU1SCI03K
CH1SC103K
CW1SC1063K
CR1SCI03K
CW15C103K

CH1SC103K
CUISCI03K
CW1SC103K
CUESCI03K
CW15C103K

CUISCI0C3K
8131-~050-Z3U~-474nM
CWiSClO3K
UVR1C4721HA
184148



Reference

Fart

Designator  Hymber

AL1CR3
A1CR4
RICRS
ALCRS
A1CR7

A1DE1
A1D0s2
ALlJL
A1d2
A1J3

Ald4
ALJS
AlJé
17
Aldsg

ALJg
AlJ10
artdil
Alal
AlRl

B1iRZ
AIRZ
#iR4
ALKS
ALRS

AlR10
A1R11
A1R12
A1R13
RIR14

ALR1&
AlRL7
ALR1B
41R19
#1R2C

ALR21
ALRZ2
ALR23
AiRZ4
A1R2S

ALRZS
AlRZY
AIR28
AIR2Y
ALRPL

R1RF2
ALRP3
alRP4
41RPS
ALRFS

A1TP1
ALTPZ
al7P3
ALTP4
ALTES

alipPé
ALTP?
ALTP8
ALTPL2

Description

10043
10043
10043
124079
20014

17206-001
172046-00C1
21168

14514-001
14514-001

21144
21144
19477-011
2iled
16570

19183-001
14514-001
19477-003
13634

10013-033

10013-0%46
10013-037
10013-037
10013-037
10013-017

10013-017
10013-021
10013-037
10013~021
10013-037

21134

10013043
10013-033
10013-013
10013-037

16013-037
10013~049
10013-049
10013-049
10613-04%

10013-001
10013~401
10013-001
10013-025
14882-001

14882-001
$14882-001
14882-001
14882~001
14882-001

14320-002
14320-002
14320-002
14320-002
14320~002

14320-002
14320-002
14320-002
14320-002

DIODE, 1N4148/1N714

DIODE, 1N4148/1NM914

DIODE, IN414B/1INTL4

RECTIFIER FULL WaVE BRIDOE
RECTIFIER BRIDGE DIP 1a ¥n28

LED, ULTRA-BRIGHT YELLOW HEWLETT PACKARD

LED, ULTRA-BRIGHMT YELLOUW HEWLEYT PACKARD

CONN, RECP, PC 11T, 50 PQS ADVANCED INTERCONMMECTIONS

POST. 10D 2 AUTOSPLICE

POST, NOD 2 AUTOSPLICE

CONM, BNC, RT ANG, PC 1TE AME INC

CONN, BNC, RT aNG, #C RTG AMP INC

COMM, HDR, POST. TR, LOCK. 14 POS  afP INC

COMN, BHC, RT ANG, PC TG anp INC

HEADER DOUBLE ROW 30 FOS AftF INC.

COMM HDR HSG MATE~N-LOK &FIMS AMP INC.

FOST. 0D 2 AUTOSPLICE

COnNM HDR POST STR LOCK 4P0S ArE INC.

TRANSISTCR, 2N3904 FAIRCHILD

RES DEP CARB 4. 7K DHIM 3% 1/44 HREPLCO/ELECTRA

RES DEP CARE 20K OHM 5% 1/44  MEPCO/ELECTRA

RES DEP CARB 10K OHM 5% 1/44  NEPCG/ELECTRA

RES DEP CARB 10K OHIM 5% 1/44  NEPCG/ELECTRA

RES DEF CARE 10K OMI 3% 1/4W  TNEPCO/ELECTRA

RES DEP CARB 220 DHIT 53X 1/4W  NEPLO/ELECTRA

RES DEP CARB 220 OHM SX 1/4W  MEPCO/ELECTRA

RES DEP CARB 470 OHM 5% 1744 MEPCO/ELECTRA

RES DEP CARB 10K DHR SX¥ 1/40  NMEPCO/ELECTRA

RES DEP CaRB 470 OHM 3% 1/44  NMEPCG/ELECTRA

RES DEP CARB 10K OHM 5% 1/4W  MEPCG/ELEDTRA

RES. VAR, 1T, 20K, 20% PIMER INTERMATIONAL

RES DEP CaRB 47K OHM 5% 1/44  NMEPCC/ELECTRA

RES DEP CARB 4, 7K OHIt 5% 1/4W NMEPCC/ELECTRA

RES DEP CARB 100 0OHR SX irs4W  MEPCO/ELECTRA

RES DEF CARBR 10K OHI 5¥ 1/44  TMEPCO/ELECTRA

RES DEF CARB 10K OHM 5% 1/44  NEPCO/ELECTRA

RES DEP CARB 100K OHM S 1/44 NEPCO/ELECTRA

RES DEP CARB 100X OWM 3% i/44 nNEPCO/ELECTRA

RES CEF CARB 100K OHM SX 1/44 HMEPCO/ELECTRA

RES DEF CARB 100K OHIM 3% i/44 HMEPCO/ELECTRA

RES DEP CaRB 10 OHO S5X 1/4U MEPCO/ELECTRA

RES DEP CARB 10 aHM % 1/44 REPCO/ELECTRS

RES DEP CaRB 10 OHM S% 1/44 NEPCO/ELECTRA

RES DEP CARB 1K OHM SX 1/44 IEPCO/ELECTRA

RES NETWK 1CK OHO 2% 1234 aLLEN-BRACLEY CO

RES NETWHK 10K OHM 2X 123rW ALLEN-BRADLEY CO.

RES NETWK 10K OHN 2X 125md ALLEN-BRADLEY CO.

RES METWK 10K CGHN 2% 125M4 ALLEN-BRADLEY CO.

RES NETUWK 10K QHR 2% 12504 ALLEH-BRADLEY £C.

RES METWK 10K OHR 2% 125MY ALLEN-BRADBLEY CO.

TEST JACK PIN OVERLAND PRODUCTS

TEST JaACK PIN OVERLAND PRODUCTS

TEST JACK PIN QVERLAND PRODUCTS

TEST JACK PIN OVERLAND PRODUCTS

TEST JACK PINM OVERLAND FRODUCTS

TEST JACK PIN OVERLAND PRODUCTE

TEST JACK PIN OVERLAND PRODUCTS

TEET JACK PIN OVERLAND PROBUCTS

TEST JACK PIN GUERLAND PRODUCTS
9-4

Nanufagturer

NATIONAL SEMICONOUCTOR
MATIGMAL SEMICCNDUCTOR
MATIDNAL SEMICONDUCTOR
ELECTROMIC DEVICES,

VARD

Aanuyf, Part Mumber

339.
330.
330.
330.
330.

330.
330.
330,
330.

iM4148
iN4149
1M4148
FELO
yrzsg

HLMP-~1 440502
HLMF~1440802
BCOTO-1247T0
§-253064432
B-25304432

413524-1
413324-1
1-6404546-6
413524-1
2-87227-5

1-380599-0
8-25334432
6404544
2N3904
RCo72F4724

RCO72F2034
RCQ72F1C3
RCO72F1034J
RCO72F 1034
RCOV2F221J

REQ72F221J
REQ72F471d
REO72F103J
RCO72F4714d
RCO7ZF103J

T1SWHB20KA-S
CR2S 47K X4
RCO72F4724
RCO72F101J
RCO72F1034

RCO72F103d
GRZS 104K 5%
CLR23 100K 5%
CR23 100K 5%
CR25 100K 3%

RCO72F100J
RCOQV72F 1004
RCO72F1004J
RCO72F xxxd

1104A103

110n103
1104103
11066163
1104103
110R103

100 WATIN PLATE
100 W/TIN PLATE
100 W/TIN PLATE
100 W/TIN PLATE
100 W/TIN PLATE

100 W/TIN PLATE
100 W/TIN PLATE
100 W/TIN PLATE
100 U/TIN PLATE




Reference

Part

Desjgnator Humber  Dasgriotion

AlTPLS

AlTP14
ALTPLS
AlTP14
a1reL?
ALUY

A102
AlU3
AlU4
Aalué
A1l7

4148
alye
AlU10
AlULL
S Alul2

a1kl
aiuvig
ALULS
AlULS
A1U17

/118
ALLL?
ALU20
All2l
aiuzz

Alu23
ALU24
aiuzs
alu27
AlL28

Alu3l
ALU32
atlsl
Aluz4
ALY3g

A1U3S
AaLuz?
ALL38
Aa1u3?
EHEY

ALWS
All4
ALLW3A
ALKW3L
A1lL3D

ATW3H
AlxU4
AIXU2?
AlXU2E
AIXU29

A1XUZ0
ALXUEL
AlXU32
a1xy3s
AIXU34

A1XU3S
ALXU3S

ALYl

14320-002

14320-002
14320002
14320-002
14320~002
193646-010

195646029
21159
21278
17113-001
17113-002

17114
21153
21162
19564~-00%
17048-004

17048-004
17048-015
1954646014
19566009
19546~003

19344-014
19346-014
19544038
19544-03¢%
21163

17024
17048-014
21159
21145
21143

21277
21277
21277
21277
21277

21277
21957
21337
21358
21859

14314-001
14314-001
17240-001
17240-001
17240~04Q1

17240-001
10978-006
10978-012
10978-012
10%78-012

10978-012
10976-012
10978-012
10978-012
10978-012

10978-012
10976-012

21164

TEST JaCK PIN

TEST JACK PIN
TEST JACK PIN
TEST JACK PIN
TEST JACK PIN

IC-bual D FF w PRSET 3§ CLEAR

IC: Counter. Dual 4-Bit Bipary

IC, PARALLEL INTFC

PAL, PROG, NODEL. 8542
IC. OCTAL GPIB XCVR
IC, OCTAL GPIB XCWR

Ig, GPIB CONMTROLLER
IC, fPU, 18 BIT, 12 MHz
IC. NONVOL CONT

IC QUAD 2~INP OR GATE
IC 007 BUS TRANSCEIVER

IC OCT BUS TRANSCEIVER

IC,OCT 3-5TATE MOMIV BUFFER
IC 3 Y0 8 LINE DCDR/DIUXR

IC qual 2-INF QR GATE
IC, HEX IhY

IC 3 10 8 LINE DCDR/DMUXR
IC 3 TC &8 LINE DCDR/DNUXR

IC HEX INV W/0PEN DRAIM
I1C.8~3 LINE PRI EMCODER
IC,PUR NONITOR

INTEGRATED CKT DB8279
IC, HEX INV SCHMITT TRIG
IC. PARALLEL INTFC

IC 1 8 BIT STATIC RaH
IC i 8 BIT STATIC Raf

PRGN SET, MODEL 8541/8%42
PRCM SET,MODEL B8S541/8542
BROM SET.NMODEL 8541/8542
PROM SET. MODEL B8541/8542
PROf SET, MCREL 8541/8542

PROM SET.NMCDEL 83541/8542

IC. LH2%40CT-5
IC: LN2940CT-3
IC. LM2%40CT-15
IC, LN29907-135

POST. MO0 2.
FOST, HOC 2
JUMPER, INSULATED, 2 POS
JUMPER, INSULATED, 2 POS
JUFIPER, INSULATED, 2 POS

JUMPER, INSULATED. 2 POS
IC SKT,20 PIN

IC SOCKET, 32 PIN

IC BOCKET, 32 PIN

IC SOCKET, 32 PIM

IC SCGCKET, 32 PIN
IC SOCKET. 32 PIM
IC SOCKET: 32 PINM
IC SODCKET, 32 PIN
IC SOCKET. 32 PIH

IC SOCKET, 32 PINM
1€ SOCKET, 32 PIN

XTaL 08C, 24MHz

Hanufacturer
OVERLAND PRODUCTS

OVERLAND PRODUCTS
OVERLAND PRODUCTS
OVERLAND PRODUCTS
OVERLAND PROBUCTS
NATIONAL SEMICOHDUCTOR

NATICNAL SENMICONDUCTOR
IMTEL

GIGA-TROMICS, IKC
TEXAS INSTRUMENTS
TEXAS INSTRUMENTS

TEXAS INSTRURENTS
TOSHIBA AMERICA INC
baLlas SC

NATIONAL SEMICONDUCTOR
TEXAS INSTRUMENTS

TEXAS INSTRUMENTS
MOTCROLA (SPD}
NATIONMAL SENICCHDUCTOR
NATIONAL SENICONDUCTOR
NATIONAL SENICOMDUCTOR

NATIONAL SENICONDUCTOR
MNaTIONAL SeMICONDUCTOR
MOTOROLA {SFD)

TEXAS IMSTRUMENT
pALLAS SC

INTEL

MOTORDLA (SPD}
INTEL

TOSHIBA AMERICA INC
TOSHIBA ANERICA TNC.

GIGA~TRONICS, INC
GIGA-TRONICS, INC
GIBA-TRONICS: INC
GIGA-TRONICS, INC.
GIGA-TROWICS, INC.

BIGA~TRONILS, INC.

MATIONAL SEMICONDUCTOR
HATIONAL SEMICONDUCTOR
MATICNAL SEMICONDUCTCR
NATIGNAL SEMICONDUCTGR

AUTOSPLICE
AUTOSPLICE
MOLEX, INC.
MOLEX, IMC.
MOLEXY, INC.

MOLEX, INC.
ane INC.
AP INC.
AP INC.
ane INC.

AMF INC.
AP THE.
Afte INC,
AP INC.
AanP INC.

AMP INC.
ane ING.

FOX ELECTRONICS

8-5

h1)

330.

330.
330

330.
330.

£, . Fart

100 W/TIN

100 W/TIN
100 W/TIN
100 W/TIN

bar

PLATE

FLATE
PLATE
FLATE
PLATE

100 W/TIN
: 74KC7 4N

TAHC3TIN
B82L55A-5
Wnl 21278
SN75160AN
SN7S5142AN

THS9F14ANL
TRP&EHCOQOP-12
D81210

Z74HC32N
SN74RCT2450

SN?4HCT245H
H1IC74HCT244AM
74HC138N
7AHC3ZN
7AHCC4

74HC138H
74HCL3BN
NMC74HCOSH
SN74HCL 48BN
981231-50

D827¢

MC74HCT 144N
820354-5
TCS51001FL~10
TCS510018L~10

uni 21277
Wl 21277
uml 21277
WHI 21277
Wi 21277

uny 21277
LN2%40CT-3
LM2%400T-3

LR2%400T-15
LN29907T-13

8-253G4432
8~235304432
15-38-1024
15-38-1024
13-38-1024

15-38-1024
2-4641870~1
_ 2-444018-2
2-4644018-2
2~444018-2

2-444318-2
2-644018-2
2-444018-2
2-644018-2
2-544018-2

2-444018-2
2-444018-2

F1100E 24. 0O0QOMHz



Refarence

Par

t
Designator MNumber

A2A1

A2010
az201t
AZC12
AZC13

aAz2ii4
AZ2C1S
azZeLl7
A2018
AZ2CLY

#2020
AzZg21
a2ce2
R2023
AZCZ4

A2C23
A2C24
a2C27
az(28
2027

AZC30
A2C31
A2033
62034
#2035

#A2C34
AZC37
A2038
R2C3T
azi40

AZ2C4t
Azt4az
A20C4z
A2C44
A2045

42044
AZC47
A2{48
A204%
R2C50

a2051
A2cs52
RZCS3
A2034
A2(S5

AZ054
A2057
A20S8e
A2CE9
AZCSD

AZe61
AZC42
A2C63
A2044
AZCaS

20112

15774-001
15774-001
15774-001
15776-001

157746-001
15774-001
157746-001
157746-005
18831

18831
18831
18831
21327~001
21327-001

157746~003
18774-001
13776001
15774-0C1
13774001

15774001
19599-001
18774-005
18774~005
157746003

10001005
15774-005
15776010
206032-001
15776001

13776003
19599-G04
137746~-003
19599004
13774-003

12599-004
15776-001
15776-005
137746-004
15776-001

13776-001
10909-013
10709-018
15774-004
1090%~011

10909-012
10909011
10677-018
18774004
15776-004

15840-012
15440-012
10677-018
15440-001
15640001

§941 ANALGG PG BOARD ASSENBLY

#21181-001

Pescription

CalIB THERM OVEN PCE ASSY
CaAP: CER. . QIHF, 10%, SOV
CaP, CER, . O11F, 10%, S0V
CaP, CER. . QIMF, 10%, S0V
Car. CER.. DINF. 10X, 30V

CaF, CER. . C18F, 10%, 50V
AP, CER, . O1MF, 10Z, 50V
CAP. CER. . OINMF, 10%, 50V
CaP, CER, Q. IMF, 10%, SOV
CAP,MICA, 1000PF, 100V, 5%

CaP, MICA, 1000PF, 100V, 5%
CaP.MICA: 1000FF, 100V, 3%
CaP, NICA, 1000PF, 100V, 5%
CaP, FIICA. 820pF, 1%, 300V
CAF. iICA, B20pF, 1. 300V

CAP, CER. 0. 11F, 10%, 50V
CAP, CER, . O1NF, 10%, S0V
Cap.CER.. O1MF, 10¥, 50¥
CaP,; CER, . Q1NF, 10X, S0V
CAP. CER. . QINF. 10%, SOV

CAP, CER. . O11F, 10X, S0V
CaP ELCTLT ROL 10uF 20% S0V
CaP,CER, 0. 1MF, 10, S0V
CAP. CER, Q. 1NF. 10X, 50V
CAP, CER, 0. 1NF, 10%. 50U

Car CER 33PF 5% 1000VHE
CAP, CER, 0, 1NF: 10%, 50V

CAF. CER . 22UF 10% S0V
CaP POLYPRO Q. 47MF 140V 5%
CAP.: CER, . OINF, 10%, B0V

CAP, CER, 0. 11F, 10, S0V
CAP ELCTLT RDL 4. 7uF 20% S0V
CAF, CER. 0. 11MF, 10%, S0V
CAP ELCTLY RDL 4.7uF 20% S50V
Cak. CER, 0. 1NF, 10%, S0V

CAP ELCTLT RDL 4, 7uF 20% SOV
CAP, CER. . Q1iITF, 10, S0

CaP, CER, 0. 1MF, 103, 30V

€A, CER . 0022 NFD 10X SOV
€48, CER, . O1RF, 10%, 5OV

£aP, CER. . O1NF, 107, 50V

CAP NMICA 1Z0PF 1X SO0V

CaP. SLVR MICA 240pF 1% 500V
CaP;CER . 0022 NFD 10% 30V
CAP. SILVER NIRA 42 PF

CaP MICa 120FF 1X SO0V
CaP. SILVER niICa 42 PF
CAP NICA 1000PF 3% SO0V
CaP, CER . 0022 MFD 10% S0V
CaP,CER , 0022 NMFD 10% Sov

GIGA-TRONILCS, INC.
FHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
FHILLIPS/CENTRALAR

FHILLIPS/CENTRALABR
PHILLIPS/CENTRALAB
FHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
ARCO

ARCO
ARCO
ARCO
CORNEL-DUBILIER
CORMEL-DUBILIER

PHILLIPS/CENTRALABR
PHILLIPS/CENTRALAR
PHILLIPS/CENTRALAE
PHILLIPS/CENTRALAB
PRILLIPS/CENTRALAB

PHILLIPS/CENTRALAB
HICHICON (AMERICA)
PHILLIPS/CENTRALABR
PHILLIPS/CENTRALAB
FHILLIFPS/CENTRALAB

GORP.

SPRAGUE ELECTRIC CO.

FHILLIPS/CENTRALAS
FHILLIPS/CENTRALAB
WIna

PHRILLIPS/CENTRALAB

PHILLIPS/CENTRALAB
NICHICOM (ANMERICA)
PHILLIPS/CENTRALAB
HICHICON (AMERICA)
FHILLIPS/CENTRALAB

NICHICON (AMERICA}
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB

PHILLIPS/CENTRALAB
ARCQO
ARCD
PHILLIPS/CENTRALAB
ARCOD

ARCH
ARCO
ARCD
FHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB

CaP CER USTBL . 0022uF 10% 100V PHILLIPS/CENTRALAB
CAP CER USTBL . 0022uF 10% 100V PHILLIPS/CENTRALAB

CAP NICA 1000PF 5X 500V

ARCC

CORP.

CORP,

CORP.

CaP, CER, USTBLE, 100PF, 10%, 100V  SPRAGUE ELECTRIC £G.
CaP, CER, USTBLE. 100FF, 10%, 100V  SPRABUE ELECTRIC CO.

9-6

Danyf. FPart Number

20112
CWISCI03K
CHISC1O3K
CWISC103K
CW15C103K

CW15C103K
CUISC103K
CH1SC103K
CUZ0C104K
bris-1c24

orisS-1024
Dris-1024
brMi5-1024
CD13FCB21F03
CDiSFCB21ire3

CH20C104K
CU1SC103K
CUISCLO3K
CU1SCI03K
CULISCI03K

CWISCLI03K
UUX1HI00MAA
Cl20C104K
CU2CCL04K
CW20C104K

10TCL~G33
CW200104K
Cu30C224K
MKP-4 0,47/180/S
CW13CL03K

Cuzociosy
UUX1HAR?MAA
CW20C104K
YUXLRAR7MAA
CWz0C104K

UVXIHARTHAA
CW15C103K
EW20C104K
CLISC222K
CHLDLL03K

CRISCLO3K
OMIS-151F -

BHiS~241F
CW15C222K
CHOSFD&20F03

CHMO4FD121403
CMOSFD420FA3
Dn151024100V
| Qu1sC222y
Cwiscaz2uK

SN15C222K
CH1ISC222K
BRisio2Ji00v
1C10C0G101K0508
1C10CL0I01IKOS0R

we—— "y e



Refarence

Part

Resignator Hupber Qgsgriggﬁgn

a2Css
AZEE7
A2C48
AZLET
AzZ2C70

A2C71
AZL72
42073
AZC?74
A2C7S

A2C?4
AZC77
A2078
A2C79
az2c80

A2081
rel82
A2CB3
AZEB4
A2C83

#2086
#2L87
42088
#2890
42091

A2092
AZCe3
A2C94
R2C100
A2C101

az2g10z
A2C103
A20104
420105
420104
A2C107
AZC108
A20102
AzZCli0
A2clsz2

AZC124
AZC126
A2C127
A2C128
R2C129

A2C13¢
A20131
A2C132
AZCLE3Z
AZC134

A2CE3T
A2C136
A2C137
420138
A2C139

A2C140
A20141
A20142
20143

1584¢-001
15646-012
154640-012
15640012
15440-012

15640-012
15440-001
15774-001
15640-012
15774-010

10001-001
15774-004
197746-002
15640001
157746~004

157746~004
153776-004
15774-004
15776-008
15774-004

137746-003
15776002
15776-005
13774-002
15640¢-001

15440-001
15774001
15774~001
15774-008
15774-005

157746-003
157746005
157746-00S
15776-005
15774-005

15774-005
15774-005
13774-003
15774-005
15774003

15774-00%
15774-003
15774-008
15774-005
157746-0035

15774-003
157746~008
187746-003
15774~003
19774-00S

15776-003
15776003
13774-005
15776-003
15774-005

15774-00S
15776005
15774009
13774-008

CAP, CER, USTHLE, 100PF, 10X, 100V  SPRAGUE ELECTRIC CO.
. 0022uF 10%
. Q022uF 10%
. 0022uF i0¥%
. Q022uF 104

£aP LER USTBL
CaP CER UsSTBL
CaP CER USTBL
CAP CER USTBL

CaP CER USTBL

.0022uF 10%

100V
100
100
160V

160y

CAF, CER. USTBLE, 1 00PF, 10X, 10CV
GAP, CER. . OINF, 10%. SOV
CAF CER USTBL . 0022uF 10% 100V
CaP., CER . 22UF 10% 30V

CAP CER 2.2PF S% 10COYDC
CAP,LER . 0022 NFD 10X S0V
Cap. CER, . QOLNF, 10X, SOV
CaP,CER, USTBLE, 100PF, 10X, 10OV

CAP, CER

CAP, CER
Lapr, CER
CaP. CER
CaP CER
CAP, CER

.0022 AFD 10% 30V

L0022 MFD 10X 30V
. 6022 MFL 10X Sov
L0022 1FD 10%Z S0V
. 047 MFD 10% Sov

. 0022 MFD 10X S0V

CAP. CER. 0

Cak, CER. . 0CLIF, 10X, 50V

CaAP, CER: 0
CaP, CER» .

. IMF. 10%. SOV

- IMF, 10%, 50V

QOLME, 10%, 50V

CAP, CER, USTBLE, 1G0PF, 10X, 100V

CAF, CER, USTBLE, 100PF., 10%, 160U

Cap, CER. .
CAF) CER, .
Cap, CER. 0
CAP CER. O

CAF, CER, O

CaR, CER. 0.

CAP, CER: O

CAP CER. 0.

AP, CER: Q

CAP:CER.Q
CAP.CER: O
CaP/CER, O

CAP, CER. Q.
CAP, CER: 0.

Car, CER, ¢
CaP. CER. 0
CAP.CER. G

CaP, CER, 0.

CAF, CER, G

CaAF. CER, O
CaP. CER, C
CaP, CER. O

CAP, CER, 0.

CAP, CER. 0

AP, CER: 0
CapP, CER, O
CAP, CER, O

QLM 107, 30V
OLfF 107, SOV
CANF. 10%. S0V
CLRE, 100, SOV

CIMF, 104, SOV
iMF, 10X, 30V
SARF, 104, S0V
1MF, 10%, 50V
. 10F, 10%, S0V

CIMF, 10% 50V
CIMFL 10X, S0V
CINF, 10%, 30V
inF, 10%, 30V
1R, 103, S0V

L IAF, 10%. 5OV
CIRF, 10%, 50V
L LMF, 10%. 50V
10F, 10%, S0V
CLMF S, 10%, S0V

LAME, 10X, S0V
AnF, 10X, S0V
L AMF. 10%, SOV
1rF, 10%, S0V
L IRF, 10%. 30V

L 1NF, 10%, 50V
L ARF 10%, SOV
AN, 19%, S0V

CaP, CER, 0. 1NMF, 10%, S0¥

CAP, CER:Q

CaP, CER. @
£aP, CER, O

CaP, CER, Q.
CAP, CER, 0.

CANF, 10%. S0V

1P, 10%. S0V
IR, 10X, 5OV
F, 104, SQV
LNF, 10%, S0V

lanuf rer

PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAG
PHILLIPS/CENTRALAS
PHILLIPS/CENTRALAB

PHILLIPS/CERTRALAB

SPRAGUE ELECTRIC CO

PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
PHILLIFS/CENTRALAR

SPRAGUE ELECTRIC CO.

PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB

SFRAGUE ELECTRIC CO

PHILLIPS/CENTRALAB

PHILLIPS/CENTRALAB
FHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALRB
PHEILLIPS/CENTRALAB

PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAR
FHILLIPS/CENTRALAB

SPRAGUE ELECTRIC CG.

SPRAGUE ELESTRIC Cd.

PHILLIFS/CENTRALAB
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALASB
PHILLIPS/CENTRALAB

PHILLIPS/CENTRALAR
PHILLIPB/CENTRALAB
FHILLIPS/CENTRALAR
PHILLIPS/CENTRALAS
PHILLIPS/CENTRALAS

PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAR
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB

FHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
PHILLIFS/CENTRAL AR
PHILLIPS/CENTRALAB

PHILLIPS/CENTRALAR
PHILLIPS/CENTRALAR
FHILLIPS/CENTRALAR
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAR

PHILLIPS/CENTRALAB
PHILLIFS/CENTRALAB
PHILLIPS/CENTRALAB
PHILLIPB/CENTRALAB
PHILLIPS/CENTRALAB

PHILLIPS/CERTRALAB
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
PHRILLIPS/CENTRALAR

9.7

Hanyf. FPart Nuaber

1C10COG101K0S50E
CH1SC222K
CN13C222K
CN15C222K
LN1S0222¢

. CN15C222¢%
1C10C06101K0508
CUISCI03K
CMISCR22K
CW30C224K

1a7CC-v22
CHisC222K
CUiSC102K
1C10COG10TKOS0E
CUISC222K

Cu1sc222y
Cwisgra2K
CW1sCc2224
CU20C473K
CW1S0222%

CW20C104K
CH1SC102K
CU20C104¥
CH1SCIO2K
1C10C0G101K0508

10310CAGLG1KC508
CHESCI03K
CW1SC103K
CWZGLL04K
CW20C104K

CW200104K
TW200104K
CUZ00104K
CH20C104K
CW20C104K

CW20C104K
Cw2it104K
CU20C104K
CWaoniosk
CU20C1I04%

CW200104%
CW208104K
CU20C104y
Cu208104K
Cld20C104%

CH20C104K
CH20C104K
CU20C104K
Cl20C104K
CW20C1064K

CH20C104K
CH20C104K
CH20C104K
CU20C104K
CW200104K

CU20C104K
CH20C104K
CH200104K
Ch20L104K



Ferergnce Pavi

AP, CER, O

CaP. CER, O
CAF. CER: C
CaP, CER, .
CaP, CER,
CAF. CER;

CaP, CER., .
CaAP, CER, .
Cak. CER. .
CAP, CER, .
CAP, CER: O

Car, CER. O
CAF, CER. 0.

CAP, CER. O
CaAF, CER, ¢
CaP. DER, C

Caf', CER, 0,

CaP, CER. O

CAF, CER, 0.

CaPy CER, C
CAP ELCTL

CaF ELCTL
CAF, CER. .

JAMF, 10%, SOV

L LIF, 10%, S0V
L 1AF . E0X. B0V
018F, 10%, 50V
o1, 10%, 3oV
G1nMF. 10X, S0V

OInF, 10X, 50¢
OLRF. 10X, 50V
01inF, 10%, 50V
G1MF, 102Z, S0V
L LF, 10X, S0¢

1MF:16%, S0V
1F, 10%. SOV
CANF 10X, S0V
L IRF, 104 SOV
L ARF, 10%, S0V

10F, 10%, S0V
CARF, 10%. 50V
Nk, 10X, 50V
CINMFL10%, 30V
T RBL 1QuwF 20X S0V

T RDL 10uF 20% 30V
C1NMF, 104, 30V

Hanufagturer
PHILLIPS/CENTRALAR

PHILLIPS/CENTRALAR
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALABR
PHILLIPS/CENTRALAS
PHILLIPS/CENTRALASB

PHILLIPS/CENTRALRE
PHILLIPS/CENTRALAR
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAR
PHILLIPS/CENTRALAB

PHILLIPS/CENTRALABE
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
FHILLIPS/CENTRALAB

PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAR
PHILLIPS/CENTRALAB

NICHICON (AMERICA} CORP.

NICHICON (ANERICA} CORP

FHILLIPS/CENTRALAB

fHanuf. Psrt Number

CU20C104K

CH20C104K
CUZ0C1I04aK
CWisClo3K
CUISCI03K
CU15C103K

CHLISC103K
CH1SC103K
CHL1SC103K
CUISCIOaK
CH20C104K

CU200104aK
CW200104K
CH20C104K
Cu2oetioaK
CU20C104K

CU2OCL04K
CU200104K
SUZ0C104K
CH200104K

UVXIHIOOMAA

UUX1HI DOMAA

CH15C103K

Designator Mumber
Az2C144 15776-005
n2C145 15776005
A2C147 13774-005
A2C148 157746-001
AZ2C149 15774-001
A2C150 15774-001
a20151 15774-001
a2C¢152 13774001
A201352 15776-001
AZ2C134 15774-001
AZ2CISS 157276~005
AZC15% 15774~005
A2C157 15774-005
R2C158 15774-005
A2C159 15274-008
/A20140 18774~005
a2C141 13776-005
#2Cis2 13774-003
#2C143 157746-005
A20143 185774-005
p20144 19599=-041
R2E1L71 19599~001
A20172 15774-001
A20173 19399-001
A2C174 19599-001
AZL175 19599~001
a20174 19599-001
AZ2CR1 100643
A2CR2 10043
A2CRE 10043
A2CR4 100432
A2CRS 10443
AZCRS 14043
AZ2CR7 10043
A2CRE 13418
A2CRS 13618,
AZCRIO0 134818
AZ2CR11 13418
#2CR12 13418
A2CR13 13418
A2CR14 13418
AZCRIS 10043
AZER1S 10043
p2CR17 10043
AZCR20Q 20044
A2.J2 19941 ~001
A2J3 211464
RZ44 21154
a2J5 13271
AZL11 104631-01¢
p2LIZ2 19203
AZLIZ 15293
A2L14 15293
AZL1S 15293
A2LIs 104831-010
Aa2L17 16421-010
AZ2LLS 10431-010
AZP1 14570

CAP ELCTLT RDL 10uF

CAP ELCTLY RDL 10QuF
CAP ELCTLT RDL 10uF

CAP ELCTLT RDL 10ULF

DIODE, 1N4148/1M914
DIOBE, IM4148/1M914
DIODE. iNG148/1N914
DIOLE, 1N4148/1N914

OIDDE, 1N4148/1N%1 4
DICDE, 1M4148/1H914
DIDDE, 1N4148/1M914
DIGDE, vWAVE PIN SU,

DIGDE, ulaVE PIN SW..

DIODE, ulavE PIN BW..
. 3FF, 10Cns

DIODE, uUAVE PIN SW,

CI0DE, vlAVE PIN SH, .
. 3PF, 100ns

DICDE, ukAVE PIN SU,

DIODE. ubWaAVE PIM SU,.

DICDE, IN414B/1NG14
DICDE, 1N4148/1NF14
DIDDE, IN414B/1NT1 4

DIODE. ZENER, 5. 13, 5%
COMN HDR ANG 2REUS . 108P 14P0S

20% S0V
20% 30V
20X S0

Q0% 3oV

. 3PF, 100ns

3FF, 100ns
3PF., 100ns
3PF:100ns

3PF. 100ns

COMM, BNC, RT anNB. PC 1TO
CONHN, BNC) RT ANG: PC NTG
COMM, COUPLING STRAIBHT Jack
COIL/RF LD, 4. BUH, 10%

COIL.RF. 0. 1UH

CRIL,RF.. 17UH
COIL.RF,. 17UH
COIL,RF,. 17UH

COIL.RF MiD, 4. 8UH, 10%
£0IL, RF MLD, &. BUH, 10X

COIL,RE MLD, 4. BUH. 10%
HEADER DOUSLE ROW 50 POS

NICHICOM
NIGHICON
NICHICON

MICHICON
NaTICNAL
NATIOHAL
HaTICNAL
NATIOMAL

HaTIDNAL
NATIONAL
MATIONAL
801
S0l

sSDI
SDI
8oI
01
801

NATIOMAL
HATIONAL
HATIONAL
MOTOROLA
AP ING,

AP IMC.
aMP ING.

(ARERICA} CORP,
{AMERICAY CORP.
(AMERICA} CORF

(ANERICAY CORP.

SENICONDUCTCOR
SEMICONDUCTOR
SEFICONDUCTOR
SENMICONDUCTOR

SENTCONDUCTEOR
SEMICOMDUCTIR
SEMICONDUCTOR

SEMICOMDUCTDR
SEMICONDUCTOR
SEMICCGHDUCTOR
¢SPDD

MAA-CON ONNI SPECTRA

DELEVAN

TOKIN MAGNETICS. INC

ZAMBRE CO
ZANBRE C0
ZATIERE CO

DELEVAN
DELEVAN

DELEVAN
AP INC.

9-8

UVKIHICOMAA
UVATH10GNAA

UVXIH]00MAA

UUX1HI OOMAA

PER
PER

PER
PER
PER
PER
PER

PER

FER
PER
PER

N4t ag
iM4148
1n4148
iN4148

184148
1H4148
1M4128
WRI PRINT
Hni PRINY

WL PRINT
WHI PRINT
WD PRINT
Wl PRINY
WMI PRIMT

144148
184148
144148
17514
103024~7

 413524-1

413524-1
700209
1025-40
WNT PRINT

WHI PRINT
Wnl PRINT
HHI PRINT

1025-44

102340

1028-40
2-87227-5




Reference

Part

Designator MNypber Descriotion

AZG1
AZG1
A2Q2

A2Q4
A205
A2Gé
AZG7
A248

AZRY
AZR2
H#2R4
AZRD
AZRS

R2R7
R2K8
AZRYS
R2RLO
A42R11

42R12
AZR1D
AZR14
AZRLI7
AZR1E

A2R1Y
AZR20
AZR21
A2RZ2
B82R23

A2R24
RZR23
AZR24
AZRZT?
AZR28

AZ2R2%
AZR3C
A2R31
A2R32
AZR3Z

A2R34
AZR3S
AZR3S
A2R37
AZR3E

AZR3?
AZR40
AZRA1
a2R42
AZR43

AZR44
A2R45
AZR46
A2R?7
A2R78

A2R79
A2RB0
AZRA1
A2RS2
A2R83

11531
21287
13434

20242
16023
10017
10017
13434

12449-033
12449-033
10015-207
10015~207
10015-640

10015-2¢2
10015-124
16013-340
10015~-124
16013-202

10015~040
160i5-118
12449-148
12449-147
12449-032

10015-007
10015~-007
10815-007
10015-15¢9
10015~007

10015~007
10015269
16015-097
10015067
1C015-0407

100135007
10013-023
10142-008
16013-017
10013-028

10013-049
10013-033
10015-114
10015007
10013-233

10015-007
10015-207
10015-007
10815-007
10013-05¢4

10015007
10015-054
10015007
10013-037
10013-037

10015-247
10015007
10013-045
10013-037
10015-007

TRANSTISTOR 2N2218
TRAMSISTOR, NMJEL 70, (PNP}
TRANSISTOR, 2N3904

TRANSISTOR, 2N3353, {NPR)
TRANSISTOR, 2N3644
TRANSISTOR, ZN3549
TRANSISTOR, 2N354%
TRANSISTCR. 2N3904

RES, MF. 100K OHM, 0. 1X. 1784
RES, MIF, 100K OHM, ©. 1%, 1 /84
RES, MF. 20, 0K CGHIFL 1%, 1/84
RES, MF, 20. OK OHM, 1%, /780
RES. I, 19. 6K OHR 1%, 1/84W

RES. {IF 274 Qun, 1%, 1/84
RES.HF.34. 0 OHIM, 1%, 1/8U
RES,MF, 9. 76 OBM, 1X, 1/80
RES,MF.34.0 OHM. 1%, 1/8
RES MF 274 OHIY 1%, 178U

RES MF, 19. 6K OMHM, 12X, 1/84
RES: FIF, 28, 7K OHM. 1X, 1/8W
RES 1MF 70.00K QHM C. 1% 1/84
RES IF 8. 750K OMH O, 1X 1/84
RES MF I1.25CK OHM C. 1% L1/84

RES, IMF, 10, K OHIT. 1%, 1/8U
RES,[F, 10, 0K OHM, 1X, 1/8W
RES.IF. 10, O/ OHIt, 1%, 1/86
RES, [1F, 402 OHM, 1%, 178U

RES. HF, 10. G OHM, 1%, 1784

RES, fIF, 10, CK OHM, 1%, 1/8U
RES, F. 3. 65K OHM, 1X, 1/8W
RES: IIF, 10. 0K QHM, 1%, 1/84
RES, fiF, 10, OK O, 1%, 1/84
RES, IMF, 1¢. 0K CHM, 1, 178U

RES: MF, 10, 0K GHN, 1%, 1/8UW

RES DEP CARB 1K OHR 5X 1734
RES CARBE CONP 47 OHM 5% 1/4U
RES DEP CaRB 220 DHR 3% 1/4U
RES DEP CARB 1.8K GHM 5Z 1/44

RES DEP CaR8 100K OHN 5% 174U
RES DEP CARB 4. 7% (OHIT 5X 1/44
RES, MF, 30, 1K OHM, 1%: 1/84
RES, MF, 10, 0K OHM, 1%, 1/84
RES. IMF, 174K 4Kn. 1%, 1/84

RES. I, 10. OK OHM. 1%, 1784
RES, TF, 20. OK OHIM, 1%, 1/8W
RES: IR, 10. OK OHM, 1. 1/86
RES, MF,10. OK OHM, 1%, 1/8U4

Mian Lyrer

FAIRCHILD
MOTORQLA (SPD}
FOIRCHILD

TEXAS IMSTRURENTS
MATIONAL SENICONDUCTOR
NATIONAL SEMICONDUCTOR
NATEONAL SEMICONDUCTOR
FAIRCHILD

aclx
ACI
CORNING GLASS WORKS
CORMING GLASS WORKS
CORNING GLASS WORHS

CORNING GLASS WORKS
CORNING GLASS HORKS
CORNING GLASS WORKS
CORMING BLASS WORKS
CORNING GLASS WORKS

CORNING GLASS WORKS
CORNMING GLASS WORKS

PRECISION RESISTIVE PRODU
PRECISION RESISTIVE PRODU

ACI

BALE ELECTROMICS
BeLE ELECTRONICS
DALE ELECTRONICS
CORNING GLASS WORKS
DALE ELECTROMICS

BALE ELECTRONICS
CORNING GLASS WORKS
DALE ELECTROWICS
BalLE ELECTROMICS
DALE ELECTRONICS

DALE ELECTRONICS
MEPCO/ELECTRA
STACKPOLE
MEFCO/ELECTRA
MEPCO/ELECTRA

MEPCG/ELECTRA
NMEPCO/ELECTRA
CORNING GLASS YCRKS
DALE ELECTROWICS
LCRMING GLASS WORKS

DALE ELECTRONICS
CORMING GLASS WORKS
DALE ELECTRONICS
oalLE ELECTRONICS

RES CARB FILM 390K GHM 3% 1/44W MEPCO/ELECTRA

RES: f1F, 10. G OHI, 13, 178U
RES, fIF, 110K QHIM. 1%, 1/7BUW
RESIF, 10, 0K CHM. 1%, 1/84

RES DEP CARBR IQK OHR 3% 1/4W
RES DEP CaARB 10K QMY 5% 1/44

REG.MF, 22, 1K OHP. 12, 1/8U
RES, MF, 10, 0K OHM, 1%, 1/80
RES DEP CARB 474 (QHNM 5¥% 1/4U
RES DEP CARB 10K OHM TX 1/44
RES (M, 10, O OHM, 1%: 1/8H

DALE ELECTRONICS
CORNING GLASS WORKS
DALE ELECTRONICS
MEPCO/ELECTRA
MEPCO/ELECTRA

CORNING GLASS WGRKS
DALE ELECTROMICS
MEPCO/ELECTRA
MEPCO/ELECTRA

DALE ELECTRONICS

5-9

Hanuf. Pari. Number

I o2N2218
MJEL7D
2M3%04

2N3553
3644

¢

. I
283904

EE 1/8 C2

EE 1/8 C2

20K OWR 1%

20K GHR 11X

KMSSD 19. 6K OHR 17 1/8U

RM3SD 274 OHR 1%
RNSSD 34. 0 OHN 1X 1/80
RNSED 9.7& QHI 3%
RHESD 34.0 OHR X 1/BU
RNSSD 274 QHR 1%

RNGSD 19.4K ORM 1% 1781
RNSSD 28, 7K OHM 1X 1/BW
gP1/4 TCSC 70. 00K 0. 1%

GP1/4 TCSO 8. 750K 0.1%

EE 1/8 C2

RNS5D 10, OKOHM 1% 1/8d
RHSOD 10. OKOHI 1X 1/8Y
RNSSD 10. OXOHM 12 1/8U

RNSSD 402 OHRh 1%
RNSSD 10. GKOHM 1% 1/8U

RNSSD 10. OKOHM 1X 1/8H

RNOGD 3. 65K OHM 127
RNSSD 10, OKOHM 1X% 1/8U
RMS3D 1C. OKOHM 1X 1/8W
RNSTD 10. OKGHM 1% 1/84

RNSSD 10. OKOHM 1% 1/84
RCO72Fxxx.J
RCO7GF470J
ROO72F221d
RCG?2F182J

CR23 100K SX

RCC72F472J

RMSSD 30, 1K oMM 1% 1784
RNMSSD 10. OKOHNM 1XZ 1/8W
RNSSD 174K QHI 1%

RNSSE 10, OKOHR 1X 1/8k
: 20K OHM 1X
RNSSD 10. QKOHD 12 1/84
RM3SD 10. GKOHM 1% 1/8K
) RCO72F3944

RNSSD 1¢. OKOHR 1¥ Lr/84
RNSSL 110K OHN 1X
RNT3D 10.QKOHM 1X 1/84
RCD72F103d

RCO72F103J

RNGSD 22, 1K QHIT 1%
RHZDD 10, QKOHR 1% 1/8W
CR2S 47K S4

RCO72F103J

RNSSD 10, QMOHM 1X 1/84




Reference Fart
Desianator DHNymber
AZRBH 10015-007
AZRB7 10015-233
AZREB8 10013-007
AZRS0 10015-007
A2RSZ 10013054
AZR9I 10013-007

. AZR9S 10015-007
AZRGS 10013~04%
A2RI7 10013-028
42R9¢9 10013-004
A2R100 12449-053
AZR10Y 1244%-053
AZR102 12449033
A2R103 1244%-053
AZR1OS 100313-089%
AZR1CS 10013-084
A2RL07 100613-037
AZR108 10013-029
AZR1L3 10613-045
AZR114 100123-023
428113 10015-044
ARRIL7 12449-048
AZRILE 12449-032
A2R11% 12449-028
AZR120 10013-037
AZR121 10013~041%
A2R122 10613-033
AZRI1Z3 10013-037
A2RLI24 10013-033
A2R1Z2T 10013-033
AZR124 12449-128
#2R127 12449-129
A2R128 10015-224
Aa2R131 10013-078
AZR132 10013-078
AZ2R133 10¢13-023
#2R134 10015-116
A2R135 10415247
AZR13S 10015-014
A2R137 10015-098
A2R138 10013-031
A2R139 10013025
AZR140 10015-045
AZR141 1244%-0%0
A2R142 16013~-037
A2R143 10013~037
AZR144 10013-008
AZR144 10015047
AZR147 10015-047
AZR148 10013-0948
AZR14% 10015-0G7
A2R150 10015-112
AZR1S1 10013~-112
AZR1S2 10015-01%9
AZR153 100315019
AZR154 10015~019
AZ2R135 10015-140
A2R154 10015-140
AZRIS?

10015-082

Description

RES.(IMF, 10, 0K OHM, 1%, 1/8U
RES, IMF, 174K OHM, 1%, 1784
RES.IF, 10, QK ghM, 1%, 1/84
RES. I, 10, 0K DHIML 1%, 1784

i) tyrer

DALE ELECTRONICS
CORNING GLASS WORKS
DALE ELECTRONICS
DALE ELECTROMICS

RES CARB FILIY 390K QHIT SX 1/44 MEPCO/ELECTRA

RES F. 10. OK QHM. 1%, 1784
RES, F, 10, 0K OKM. 1%, 1/84

RES DEF CARE
RES DEP CaREB

100K GHI 5% 1/44
1.8 OHM 5% 1/48

DaLE ELECTRONICS
OALE ELECTRONICS
MEPCO/ELECTRA
NMEPCOAELECTRA

RES

RES
RES
RES
RES
RES

RES
RES
RES
RES
RES

RES
REB
RES
RES

DEP CARB 27 aHM 3% 1/44

fF 50, 00K QHM ©. 1% 1/8U
AF 5C. 00K DM £, 1% 1789
nF 50.00K OHR Q. 1X 1/8W
MF 50. 00K OHR 0. 1% 1780

CaRg FILn 200 OHR 3% 1744

CARE FILA 51 OHR SX 1744
DEP CARB 10K OHM 3% 1/4H
DEP CARB 390 OHM SX 1/4W
DEP CARB 47K OHI' 5X 1/4U
DEP CARB 1K GHIT G% 1/4U

NEPCO/ELECTRA

DalE ELECTRONICS
DALE ELECTRONICS
DALE ELECTRONICS
DALE ELECTRONICS
MEPCO/ELECTRA

REPCG/ELECTRA
MEPRO/ELECTRA
MEPCO/RLECTRA
REPCO/ELECTRA
NEPCO/ELECTRA

MET FILM 1. 13K aHM 1% 1/84 CORNING GLASS WORKS

MF 13, 00K OHIT 0. 1% 1/8W
MF 1. 280K OHRt €. 1% 1/84
MF 12, 3K OHM G, 1% 1/8Y

RES DEP CARB

RES DEP CARB
RES DEP CARB
RES DEF CARB
RES DEP CARB
RES DEP CARB

RES MF 13.33K
RES FIF 40, 00K
RES.MF. 2. 21K
RES D&P CRRB
RES DEF CARB

RES DEP CARB
RES MET FILN
RES. MF,22. 1K
RES, 1F, 31, 6K
RES MET FILN

RES DEP ({ARB
RES PEP CARB
RES MET FILM
RES NF B. 000K
RES DEP CARE

RES DEP CARB
RES DEP CaRe
RES HET FEILN
RES MET FILM
RES nET FILM

RES, MF, 10, OK
RES MET FILN
RES NMET FILN
REE, TF, 1. OOK
RES:IMF, 1. QCK

RES, NF, 1. OCK
RES PET FILR
RES HET FILN

10K OMM 3% 1/4u

1M CHM SX 1748

4. 7K OHM 5% 1744
10K ORI 3% 1/4U
4. 7K OHR SX 1748
4.7 OHN 5% 1/84

COHM 0. 1% 1/80
aHM 0. 1Y 1/8W
OHR, 1%, 1/84

2K QHM S% 1744

ZK OHR TE 1744

1K O8N 5% 1744
3.01K OHM 1% 1/84
OHM 1%, 1/8W
OHM. 1%, 1784

13. 3K W 17 1/8U

3.3K gHM 5% 1/4U
1€ OHN SX 1/44

4, 99K OHN 1% 1/8M
OHPM 0. 1% 1780
10K ORM S% 1/44

16K OHM SZ 1/44
27 QKN SX 1/4H
2.49K8 0KH 1% 1/84
2. 49K DHM 1% 1/8M
12, 1K QKN 1X 1/84

QHI, 1%, 1/84
374 OHN 1% 1/8W
374 OHM 1% 1/8U
CHM 1%, 1/8W
JHM. 1%, /86

OHM. 1%, 1/84
4%% BHM 1% 1/8W
499 OHM 1% 1/8U

RES.MF.61. 9 OHM, 1X.1/8M

BALE ELECTROMICS
ACI

aCl
MEPCO/ELECTRA

PMEFCQ/ELECTRA
REFCC/ELECTRA
ME#CO/ELECTRA
MEPCO/ELECTRA
nERPCO/ELECTRA

DALE ELECTROMICS
Aall

CORNING GLASE WORKS
MEPCO/ELECTRA
MEPCO/ELECTRA

MEPCO/ELECTRA

CORNING GLASS WORKS
CORNING GLASS WORKS
CORNING GLASS HORKS
CORNING GLASS WORKS

MEPCO/ELECTRA
NEPCO/ELECTRA
CORNING 8LASS WORKS
PRECISION RESISTIVE
MEPCO/ELECTRA

AEPCOAELECTRA
HEPCO/ELECTRA
CORNING GLASS WORKS
CORMING GLASS WORKS
CORNING GLASS WORKS

DALE ELECTRONICS
paLE ELECTRONICS
DALE ELECTRONICS
CORNING GLASS WORKS
CORNING GLASE WORKS

GORNING GLASS WORKS
CORMIMG BLASS WORKS
CORNING BLASS WORKS
CORNING OLASS WORKS

$-10

PROOU

| manyf, Part Nusber

RNSS0 10. QKO 1% 1/8U
RNSSD 174K OHIt 1%
RNSSD 10. OKOHM 1X 1784
RMSSD 10, OKOHR 1% 1/8W
RCQ72F3%94d

RNSGSH 10. OKOHR 1Y 1/84
RNSSE 10. OKOHM 1% 1/78M
CR25 100K 3%

RCO72F 1824

RCO72F xxxd

nMFE 1/8 T2
HiF 178 T2
mE /8 12
nrFE 1/8 12
8803 104NR 201

BS03 104NB 510
RCO72F103J
CR25-390 Oun 9%

CR25 47K 3%

RCO72F xxxd

RMSSD 1.13K OHR 1X
HFF 1/8 T2

EE 1/8 €2

EE 1/8 L2
RCO72F103J

RCO72F 1084
RCO72F472J
RCO72F103J
RCOZ2F472J
RCO72F 4724

NFF 1/8 T2

EE 1/8 €2

RNSDD 2.21K ORR 3%
RCO72F2024
RCO72F2024

RCO72F xxxd

RNSSD 3. 01K OHM 1% 1/8W
RNSSD 22, 1K OHfT 1%
RNSSD 31. 8K OMN 1X
RNTZSD 13, 3K OHR 12 1/8U

RCQ72F 3324

RCO72F xxxd

RNSSD 4. 99K OHM 12X
8P 1/4 TCSO

RCG72F 103

ROO72F103d

RCO72F xxx.J

RNSSD 2. 49K GHI 1%
RMSSD 2. 49K OHM 1%
BRNSSD 12. 1K GHM 1% 1/84

RNS3D 10. QKGHIT 12 1/8%
RMSSD 374 OHM 1X 1/84
RNGOD 374 QHIT 1% 1/8¢

RNSSD 1K OHDh 1%
RMSSD 1K QHIT 1X

RRSSD 1K OHR 1X
RNSSD 499 OHR 1%
RNSSD 499 OHM 1X
RMESE 61.9 OHM 1% 1780

ey
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Reference

Part

Pesignator HMNumber

AZR158

A2R15Y
AZR140
AZR161
AZR162
A2R143

A2R144
AZR143
A2RL1&6E
A2R147
A2R148

A2R14%
R2R170
A2R171
AZR172
AZ2R173

AZR174
AZR17S
A2R176
A2R177
A2R178

AZR17Y
AZR180
A2R181
A2R182
AZR183

AZR184

AZR183
A2R1BS
a2R187
AZR1%0

a2R191
A2R194
AZR195
AZR194
42R197

AZR17E
AZR199
fa2R204
A2R2035
A2R204

AZR207
A2R228
#2R22%
A2R232
AZR233

AZR234
A2R23F
A2R240
AZR241

A2R242

A2R243

_AZR244

AZR247
A2R248
AZRZ47

AZR250
A2R251

10015-144

10015-144
10015-254
10015-01%
10015-125
10015-122

10015-019
10015~144Q
10015-082
16015-200
10015-019

10015-140
16015-082
LO015-114
16015-054
16013-030

11845-004
10013-027
100313-037
10013-037
18013-037

10013-041
10013-03¢
10013-033
10013-033
10015044

10013-087
10015-01¢%
10015-074
19013-001
10015-01%

10015-01%
10013-037
10013-037
10015-051
10015~-051

10015-184
10015-097
10142-008
10142-008
10142-008

10142008
10142008
10142-008
10142-008
10142008

10142-008
10142-008
10142-008
10142~008
10142-008

10142-008
10142-008
10142-008
10142-008
10142-008

100613-037
10013-037

Descri
RES MEY FILM 95, 3 OHRt 1% 1{/Bu

1/8K
1/84

RES MET FILR 95.3 0OHR 1%
RES mET FILR 1.5K OHR 1%
RES.MF, &, 00K OHM, 1%, 1/89
RES MET FILRM 28.7 OHM 1%
RES,MF. 11,0 OBM, 12,31/8U

1/8u

RES,IF, 1. Q0K GHIM, 14, 1/8W
RES NMET FILM 499 OHR 1%
RES.MF, 41,9 OHM, 17, 178U
RES MET FILN 243 CHR 12 1/8U
RES,MF, 1. 00K DHM, 13, 1/78W

/84

RES MET FILN 4%% OHR 1% 1/8¢
RES,MF. 41,9 OHM, 12, 1/84
RES, MF, 30, 1K OHM, 1%, 1/8W
RES, MF, 110K OHM, 13X, 1/84
RES DEP CARB 2. 7K OHM 5% 1/4U

RES nTL SLAZE 15 OHM 10% 26
RES DEP CARB 1.3K GHNM 1/44
RES DEP CARB 10K OHM 5% t/44
RES DEF CARB 10K OHD 3% 1/aM
RES DEP CARB 10K OHM 5X 1/4W

RES DEP CARB 22K OHI 5X 1/4
RES DEF CARB 15K COHRt 52 1/4U
RES DEP CARB 4. 7K OHIT 3% 174U
RES DEP CARB 4.7K OHM 3% 1/4u
RES MEY FILM 24% OHH 1% 1/BW

RES DEP CARB 470K OHR 35X 1/4U
RES, AF, 1. Q0K CHIt, 1%, 1780

RES MET FILM 2. 0K OHFT 1X 1.8BW
RES DEP CaRB 10 OHM 5% 1/4Y
RES,MIF, 1. 00K DHIL 1%, 1/8Y

RES, TTF. 1. COK
RES DEP CARB 10K OHNM 5% 1/4u
RES DEP CARB 10K GHI 5% 1/44
RES: 1IF) 13. 4K OHML 1%, 1/8U
RES, IMF, 15, 4K OHM. 1%, 1/8W

OHN, 1%, 1/84W

RES.1F, 10, 0 DHM, 1%, 1/84
RES,MF. 10. OK OHM, 1. 1/84
RES CARB COMP 47 OHN 3%
RES CARB COMP 47 OHN SZ
RES CaRrB COMP 47 OHM 5%

1/4k
1/44
1744

1744
1/44
1744
1/44
174U

RES CARB CONP 47 oHn 5%
RES CARB COmP 47 OHR 5%
RES CARB COMP 47 OHN S5X
RES C4RB Cone 47 OHR §X
RES CARB COMP 47 OHR 5%

i/4%
1/4U

RES CARB ECMP 47 OHN SX
RES CAR8 CORP 47 OHN S5Z
RES CARB COMP 47 OHM 35X 1/44
RES CARB COMP 47 Q4N 54 1/4U
RES CARB CONP 47 OHN S5X 1744

RES CARB COfP 47 OHM 5% 1/4M
RES LaARB CONP 47 QHM 5% 1/4U
RES CARB CONP 47 OHM SX 1/44
RES CARB COHP 47 OHM 3% 1744
RES CARB COMP 47 OHIt 53X 1744

1/44
1/4u4

RES DEP CARB 10K DHA 5%
RES DEP CARZ 10 JHM 5%

Manpfacturar
CORNING GLASS

CORNING GLASS
CORNING GLASS
CORMING GLASS
CORNING GLASS
CORNING GLPSS

CORMNING GLASS
CORNING GLASS
CORMING GLASS
CORNING GLASS
CORMING GLASS

CORMING GLASS
CORNING GLASS
CORMING GLASS
CORNING GLASS
NEPCO/ELECTRA

CORMING BLASS
MEPCO/ELECTRA
MEPCO/ELECTRA
HEPCO/ELECTRA
NEPCO/ELECTRA

NEPCO/ELEETRA
MEPCO/ELECTRA
MEPCO/ELECTRA
MEPCQ/ELECTRA
CORMING GLASS

MEPCO/ELECTRA
CORMING GLASS
CORMING 8LASS
NEPCO/ELECTRA
CORMING GLASS

CORMING GLASS
MEFPCO/ELECTRA
MEPCO/ELECTRA
CORNING GLASS
CORMING BLASS

CORMING GLASE

WORKS

WORKS
WORKS
WORKS
WORKS
WORKS

WORKS
WORKS
HORKS
WORKS
HORKS
WORKS
WORKS

WORKS
WORKS

HORKSE

WORKS
WORKS
WORKS
HORKS
WORKS
WORKS
HORKS

WORKS

DALE ELECTROMICS

STACKPOLE
STACKPOLE
STACKPOLE

STACKPOLE
STACKPOLE
STACKPOLE
STACKPOLE
STaCKPOLE

STACKPOLE
STACKPOLE
STACKFPOLE
STACKPOLE
STACKPOLE

STRCKPOLE
STACKPOLE
STACKPOLE
STACKPOLE
STACKPOLE

MEPCO/ELECTRA
NEPCO/ELECTRA

8-11

Nanuf, Part Number

RN3SD 95.3 0Hn 1%

RMSS5D 95.3 OHt 1%
RNSSD 1. S8 OHN 1%
RNS3D 1K OHA 11X

RNSTD 28.7 OHPM 1% 1/8U
RNSSD 11 OHM 1% 1/8W

RHSSD 1K OHR 1X
RNSSD 499 OHM 1%
RNSSD &1.9 OHM 1X 1/8W
RHSSD 243 OHP 1%
RNS5D 1K OHM 1%

RMS5D 499 OHM 1%

RNGSD 61.9 OHR 1% 1/8W
RNS5D 30. 1K OHM 1% 1/89
RANSSD 110K OHM 1%
RCO72F2724

Fp-2

B803 1G4NB 152
RCO72F103J
RCO72F103J
RCO72F1034J

REO72F223.
RCO?2F153J
RCO72F4724d
RCO72F 4724

RHSSD 249 OHM 1

RCO72F4744

RN3SD 1K OWP 1%

RNSSD 2. 0K OHM 1% 1/8W

RCO72F100d
RNSSD 1K OHM L

RH35SD 1K QHI 1%
RCO72F L1034
RCO72F103J

RNISD 15. 4K OHft X
RNSSD 15, 4% OHft 1X

RN3SD 10 OHI 1X

RMSSD 10.0KOHM 1% 1/84
RCO7GFA70J

RCQ76F 4704

RCO7EF4704

REQ70QF 4704
RCQ7GF 4704
REO7GF4704
RCO7GF 4704
RCO7GF4704

RCO7GF470
RCQ7GF470J
RCOPGFA70J
RCO7GFA704
RCC?7GF470J

REGVBF470J
RCOVEF470J
RLGY7GF470J
REQ7GF 4704
RCOPGF470.

ROG72F103J
RCO72F103J



Reference |, Part

Designatgr| Humber Descrintion

AZRP1 14882-001 RES NETUK 10K OHR 2% 123MU
RZRFE 14882-001 RES NETWK 10K OHM 2% 125
AZRP3 14882-001 RES NETUK 10K QMR 2% 12304
AZ2RTL 19425001 THERMISTOR, GLASS BEAD F1K QHN

AZRTI 20407-002 THMS, PTC 0. 73 OHNM 0. SACHOLD}

AZRT2 15208-001 THERMISTOR, PARALLEL 10K QMR
AZRT2 19423-00% THERMISTOR, GLASS BEAD 51K OHM
AZRT3 20407-002 THAS, PTC Q.75 CGHRM Q. SACHOLD)
AZRT4 20407-002  THUS: PTIC (.79 OHN 0. Sa{HOLD)
a2TPt 14320-002 TEST JACK PINM

a27pP2 14320-002 TEST JaCK PIN

AZ2TP3 14320-002 TEST JalK PINM

A2TP4 14320-002 TEST JACK PIN

A21PS 14320-002 TEST JaCKk PIN

A2TPS 14320-002 TEST JaCK PINM

A2TP7? 14320-002 TEST JACK PIN

A2TPE 14320-002 TEST JACK PIN

A2TF11 14320-002 TEST JaCW PIN

AZTP1Z 14320-002 TEST JalK PIN

&2TP13 14320-002 TEST JASK PIN

Azl 15133 1€, HAZ-5135-8

AUz 21189 IC SPST Cri0S AMALDG SWITHCHES
AZu2 15233 1S, DUAL BIMAS QP AP

4204 15133 18, HA7-3135~3

AZUS 15491 18 DUkl COMPARATOR, LINEAR
Azus 15093 INTEGRATED CKT LN3esn

AZU7 15135 IC, HA7-3135~-5

Azug 21189 IC SPST CMOS aAMalLOG SUITHCHES
AU 19544~009 IC QUAD 2~INP OR GATE

AZUL0 19564=004 10, QUAD 2 INPUT AND BGATE
AZu11 151335 IC, HA?7-3135-0

A2012 15135 IC,HA7-35135-5

a2uL3 17033 IC:DIGITAL TTL

f2uid 19584 IC, 254 BIT HONVOL STATIC Rafl
A2ULS 19564-003 10, HEX IRV

AZUlé 13471 IC.Lh324ay

azuig 21159 IC, PARALLEL INTFC

A2U19 13471 IC,4N324N

A2u20 21187 I1C. 12 BIT DACPORTS

R2U21 21159 IC, PARALLEL INTFC

A2U27 21188 IC CRnOS ANALOG MULTIPLERERS
azlize 21188 I1C CMOS AMALOB MULTIPLEXKERS
azu2¢ 21183 IS, PROG GAIN INSTR ANPL

AZU30 1#343 IC, QUAD PRECISION OP anp
AZ2U31 21188 1C ChOS AMALOG MULTIPLEXERS

A2U32 15141 I8 VOLY QUAD COMP LM3B3IFH

fanyfagtyrer

ALLEN-BRADLEY CC.
ALLEN~BRADLEY CO
ALLEN-BRADLEY CO.

THERMOMEYRICS
RAYCHER CORPORATION

GUALITY THERMISTOR. INC.

THERMDMETRICS
RAYCHER CORPORATICH

RAYCHEM CORPORATICON
CVERLAMD PRODUCTS
QVERLAND PRODUCTS
OVERLAND PRODUCTS
QUERLAND PRODUCTS

JVERLAND PRODUCTS
QUERLAND PRODUCTS
OVERLAND PRODUCTS
OVERLAND PRODUCTS
OVERLAND PRODUCTS

OVERLAND PRCDUCTS
OVERLAND PRODUCTS
PRECISION MGNOLITHICS
SILICONIX INCORFORATED
RCA

PRECISION RGMOLITHICS
MATIONAL SEMICONDUCTOR
KaTI0NaL SEMICONDUCTOR
PRECISION MONOLITHICSE
STLICONIX INCORPORATED

NATIONAL SENICONDULTOR
NATIOMAL SENMICONDUCTOR
PRECISION MONOLITHICS
PRECISION RONDLITHICS
AHALOG DEVICES .

XICOR

NATIONAL SENICOMBUCTOR
868

INTEL

§068

ANALOG DEVICES

INTEL

SILICONIN INCORPORATED
SILICOMIX INCORPORATED
ANALGG DEVICES

LINEAR TECHNGLOGY
SILICONIX IMCORPORATED
NATIONAL SEMICONDUCTOR

f2U33 211846 IC 14-BIT 100 KSPS AMALOG DEVICES
A2U34 21191 i€ 3~TERMINAL NEG REGULATOR NATICHAL SERICONDUCTOR
A2U33 20855 IC +12V QUTPUT VOLT REG HOTORGOLA {SPD)
#2U34 21190 IC CrOS aMal08 NULTIPLEXERS SILICGHIX INCORPORATED
AZUZ? 21187 IC, 12 BIT DACPORTS ANALOG DEVICES
A2U38 17714 IC,LN358aN TEXAS INSTRUNENTS
AZU39 13471 IC, LN324N S$GS
A2U4Q 15141 IC) VOLT 4uad £0RP LH3I3FN HATIONAL SENMICONDUCTOR
AZU4L 17048~014 IC,HEX IMV SCHAITT TRIG nOTOROLA (SPD}
A2ul 14314-0CG1  POST.NMO0D 2 AUTOSPLICE
A2XG4 11037 SPACER, NYLON, TO-5 THERMALLOY
AZXUR 10978-002 IC SKT,14 PIN AP INC

9-12

flanuf.

Fart Nuaber

330.
330.
330.
330,

330.
330.
33¢.
. 100
330.

330.
330.

p

100
104
100
100

100
100
H
108

140
160

1104103
1104103
1104103

BRI&FBSIAN
RRECSO

ER WMI PRINT
BRISPBSIZN
RXEQSC

RXEQSE
H/TIN PLATE
W/TIN PLATE
W/TIN PLATE
U/TIN PLATE

W/TIN PLATE
W/TIN PLATE
W/TIN PLAYE
W/TIN FLATE
U/TIN PLATE

W/TIN PLATE
W/TIN PLATE
GP~-07/CP
bG411DJ
CA3I240E

QF-07/CP
LH393N
LM399H

gp-07/CF

DR411DJ

74HC3Z2H
TAHCOBHN
oP-Q7/CP
oP-07/CP
ab7534Jy

%2444

72HCO4
LR324a8
g20554-5
LRIz aan

AD7243 K
82C35A-5
5G40%0J
DG40FDJ
AD42TJN

LT1G14DN
D34GI0J
LM33gN
AD77TJH
LH79L12AC7

rnc78L124ck
DES04AC
AD7245UN
LM33BaAP
LM324aHK

LR33%N
MC74HCT14aNH
8-25384432
7717-22-H
2-441848-1




Referance

Part

Qesjanator Duaber

AZXU3
AZXUB
A2XU27
A2XU28
a2xy29

A2XU3C
AZXU3L
AZXU32
AZXU33
AZ2XU3S

AZxu4¢
AZRWL

Reference

10978-004
10978-002
10978-002
10978-002
10978~002

1¢978~001
10878002
10978-001
10978-00%
10978-00%

10%78~001
17240-001

Part

Pesignator MNumber

AZAL
A2C4
AZCs
R2Cs
R2C7

R2CE
A2ce -
/2010
A2C11
AZCi2

A2C13
AZC14
AZ2C15
#2017
A2Ci8

#2019
#2020
A2t2%
Az2C22
AZC23

A2C24
A2025
A2C24
A2027
AZC2E

A202%
A2C3¢
A2031
A2033
A2C34

#2038
A2C34
A2C37
A2038
A2C3%

42040
AZC41.
AzC42
#2043

20liz
18831
18831
18831
18831

21327001
21327-001
157746-001
157274-001
15776-001

157746-001
15774-001
15776-001
15774~001
19776003

18831
18801
18831
18831
21327-001

21327-001
157746005
15776-001
13774-001
15776-001

15776-001
19774-001
19599~001
19774005
15774-005

157746-C05
100010035
15776-003
15774-010
20032001

157746-001
15776~0C35
19599004
15774-003

Pesgription

IC SKT.8 PIN
IC SKY:146 PINM
IC SKT, 14 PIH
IC SKT.,1s PIN
I€ SKY, 14 PiN

IC SKT, 14 PIN
1€ SKT.1é PIM
IC SKT., 14 PIN
IC SKT.28 PIN
IC SKT.28 PINW

I€ 8KT, 14 PIN
JUNMPER, INSULATED, 2 POS

8342 ENALOG PC BOARD ASSEMBLY

|
i
1

fapufaciyrer

AP INC.
arnp INC
AP INC.
AP INC.
ARF INC.

AP INC.
AP INC.
AlMF INQ.
AP INC
ANP ING.

AfP INC.
MOLEX, INC.

121181

Pescristion

Cal.IB THERM OVEN PCB ASSY
CaP, f1ICA, 1000RF, 100V, SX
Caf, RICA, LGOOPF, 100V, 5%
CaP, MICA, LOCOPE, 100V, 37
CaP, MICA, 1000PF, 100V, 5X

CAP, MICA. B20pF. 12, 300V
CaP, MICA: 820pF. 1% 300V
CAP, CER, . OINF, 10X, 50V
CaF, CER, . O1NF, 10%, 50V
CAP. CER. . OiNF, 10, 50V

CAP. LER.. OLIF, 10X, S0V
CaAP, CER, . OINF, 10X, 50V
CaP; SER, . OINF, 10%, S0V
CAP, CER, . O1NF, 10%, S0V
CAP: CER. 0. 111F, 10X, 20V

CAP. NICA., 1000PF, 100V, 5%
CAP, RICA, 1C00PF, 100V, 5X
CAP, NISA, 1000PF, 100¥. 5%
CaP, MICA, 1000PF, 100V, 5%
Cap, iCa, B20pF, L%, 300V

CAP. MICA, B20pF, 1%, 300V
CAF, CER, 0. INF, 10X, S0V
CAP, CER, . OINF, 10X, S0V
CaP, CER, . O1MF- 10X, SOV
CAP, CER, . O1MF, 10%, S0V

CaP, CER, . OL1F, 10X, 50V
£aP, CER, . Q1NF, 10X, S0V
CaP ELCTLT RDL 10UF 207 S0V
Car, CER. Q. INMF, 106X, S0V
CaF, CER. 0. 11F, 10, S0V

Cap, CER, 0. 11F, 10%. 50V

CAP CER 33PF 3% 10QCYDC
CaP, DER, 0. 1IF, 10, S0V

CAP: CER . 22UF 10% S5OV

CaP POLYPRO 0. 470F 144V SX

Cap; CER, . 0111F, 10%, SOV
CAP, CER, 0. 1MF, 10, 50¥
CaP ELCTLT RDL 4. 7uF 20X 50V
Cap, CER, 0. 10F, 10%., S0V

Nanufactyrer

SIGA-TRONICS: INC
ARCO
ARCO
ARCE
ARCO

CORMEL-DUBILIER
CORNEL-DUBILIER
PHRILLIFPS/CENTRALGE
PHRILLIPS/CEMTRALAB
PHILLIPS/CENTRALAB

FHILLIFPS/CENTRALAB
PHILLIPS/CENTRALAE
FHILLIPS/CENTRALAB
PHRILLIPS/CENTRALAB
FHILLIPS/CENTRALAB

ARCOD
arCco
ARCO
ARCO
CORMEL~DUBILIER

CORMEL-DUBILIER

PHILL IPS/CENTRALAB
PHILLIPS/CENTRALAB
PHILLIFS/CERTRALAR
PHILLIPS/CENTRALAB

PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAR

MICHICON {(AMERICA) CORP

PHILLIPS/CENTRALAR
PREILLIPS/CEMTRALAB

PHILLIPS/CENTRALAS
SPRAGUE ELECTRIC CQ.
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
WiMa

PHILLIPS/CENTRALAR
PHILLIFS/CENTRALAB

NICHICON (ATIERICA} CDRF

PHILLIPS/CENTRALAS

9.13

flanyf. Pari Humber

2-4418484~1
2-4641848-1
2-441848-1
2-5641B48-1
2-441848-1

2-4641867-1
2-4641848-1
2~4418467-1
2-641873-1
2-441873-1

2-441867-1
15-38-1024

Banuf. Part Number

2011z
or1g-1424
Dr1s-1024J
DR1g-1024
Dris-102J

CDLISFCB21F03
CDISFC821F03
CHI5C103K
CR1SC1O3RK
CwisciosuK

CULSC103K
CWISCLI03K
CHLECIG3K
CW1SCI03K
CHzoC104K

bMi5-1062J
oMiS-102J
Bnis-102Jd
onig-102d
CD1SFCB21F03

CD1SFCB21F03
CUZ0C104K
CUI3C103K
CUISC103K
CW13C193K

CH1SC103K
CUISC103K
UVK1HLIOONAA
- CH26C104K
CN200104K

CHZ00104K
107CE-433
CH20C104K
Cul300224K

NKP-4 0. 47/140/5

CKISC103K
CU20C 104K
UVXIHARTZMAA
CH208104K



Reference

Pari

Jesiagnator Humher

~2C44

AZEAS
A2C44
AZ2CA7
A2C48
A2L4ace

A2C50
2031
fa2C32
A2CE3
A2054

A2053
A2054
A2637
A2C34
A2C5%

AZLED
A2C41
A2La2
A2C43
azCs4

A2043
a2064
AZECSY
f2048
A2089

a2070
#2071
w2e72
r2C73
AazC74

A2L75
A2074
AZC77
AzC78
R2C79

R2080
A2081
ARCB2
A2C83
A2Ce4

aziEs
A2C8S
AZLBY
A2088
AZCT0

A2091
#2092
A2C93
A2CT4
AZCTS

AZ0%4
A2L%7
AZLeR
A2C9%
AZ25100

R2C101
420102

1959%-004

13776-003
19599-004
153774-001
18774~005
157746-004

15775-001
13774-001
1090%-013
10909-018
15774-004

10909-011
1090%9-012
10909~011
10677018
15776-004

157746-004
13440-012
15440-012
10477-018
13640-001

15640-001
13640-001
15640-012
15440-012
15440-012

15640-012
15640-012
15640-001
187746-001
i5640-012

157746-010
10001-001
15776-004
15774~002
15440001

15774~004
13774-004
15774-004
15776-004
15774-008

13776004
18774-005
13776002
19774-003
15776-002

15640-001
13440001
15776~-501
15774~-001
15776-002

15640-00%
15440-001
15776-001
197746-00%
15776-00%

13776005
187746-008

Beseriotion

Cak ELCTLY RDL 4. 7uF 20% S50V

CAP, CER. 0. I11F. 10%, S0V

CAP ELCTLT RBL 4, 7uF 202 30V
CaP, CER, . 01MF, 10%, SOV

£aF, CER, 0. I10F, 10X, SOV

Caf, CER . 0022 NMFD 10X SOV

CAP, CER,, GLMF, 10%. S0V

CaP, CER, . OIMF, 10%, SOV

CaF fnIfa 150PF 1% 300V

CAP, SLVR MICA 240pF 11X 300V
CAP, CER |, Q022 NFD 10% 50V

£aP. SILVER nica &2 Pr
CAP MICA 120PF 1% SO0V
CaP. SILVER HMICa 42 PF
£ap MICA 1000PF S% 500V
CaP,CER . 0022 NMFD 10% S0V

Car. CER . 0022 MFL 10% S0V

CaP CER USTBL
CaP CER USTBL

-00220F 10% 100V
. 0022wF 10X 100V

CaP NMICa 1000PF 5% 300V

CaF, CER, USTBLE, 100PF, 10X, 100V

Cak. CER, USTBLE, 1007F, 1%, 100V
£aP, CER, USTELE, 100PF, 10%, 100V

Ca® CER USTBL .
.0022uF 10X 100V

CaP CER USTBL

Dap CER USTBL .

CaF CER USTBL
CAP CER USTEL

Q022uF 10% 100V

0022uF 10X 100V

L 00220F 10X 100V
L00220F 10X 100V

CaF, CER, USTBLE. 100PF, 10X, 100V
Cap, CER. . O1IF, 102, 50V

CAP CER UBTBL . 0022uF 10¥% 100V

CaP, CER . 22UF 10% S0V

CaP QLR 2. 2PF 35X 1000WDC

CaP, CER . 0022 MFD 10% 50v
CAP, CER. . QOLNF, 10%, S0V

CaP, CER, USTBLE, 100PF, 10%. 100V

CAP, CER . 0022 MFD 10X Sov
Car, CER . 0022 MFD 10% SOV
£aF. CER . 0022 1FD 10% Sov
CAP, CER L0022 NFD 10% S0V
€A CER . 047 MFD 10% 50V

CaP, CER . 0022 nFD 10% SOV
CAF, CER. 0. 10F, 16%, 5QV
CAP. CER., QOLFIF, 10X, 50¥
CAP, CER, 0. 11F, 10%, 50V

AP CER. . OC1MF, 10X, S0V

£aP, CER, USTBLE, 100PF, 10X, 100¥
CaP, CER, USTBLE. 100PF, 10%. 100V
CaP. CER, . OLMF, 10%. S0V

Cak, CER, . O10F, 10%, 50V

CAP, CER, . 001ITF, 10%, S0V

CAP, CER, USTBLE: 100PF, 10X, 10OV
CaP, CER. USTBLE, 100PF, 10X, 100V
Cap, CER.. 01MF, 10%, 504

CAP, CER, . 01NF, 10X, SOV

CaP, CER. 0. LITF, 10%, S50V

CAF, CER, 0. 1HF, 102, S0V
CAPCER, O, 1M, 10%, SOV

ﬁﬂnu§§gigggr

NICHICON (AMERICAY} CORP

PHILLIFS/CENTRALAB
HICHICON {AMERICA)
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB

PHILLIPS/LENTRALAR
PHILLIPS/CENTRALAS
ARCO
ARCE
PHILLIPS/CENTRALAB

aRCO
ARCO
ARCO
ARCG
PRILLIFS/CEMTRALAR

FHILLIFS/CENTRALAB
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
ARCEO

SPRAGUE ELECTRIC CO

SPRADUE ELECTRIC COD.
SPRAGUE ELECTRIC CO.

PHTLLIPS/CENTRALAB
FHILLIPS/CENTRALAB
PRILLIFS/CENTRALAB

PHILLIPS/CENTRALAR
FHILLIPS/CENTRALAB

SPRAGUE ELECTRIC CO

PHILLIPS/CENTRALAR
PHILLIPS/CENTRALAR

PHILLIPS/CENTRALAB

SPRAGUE ELECTRIC CO.

FHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB

SPRAGUE ELECTRIC [0,

PHILLIPB/CENTRALAB
PHILLIPS/CENTRALAB
FHILLIPB/OENTRALAB
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB

PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
PRILLIPS/CENTRALAR
PHILLIPS/CENTRALAR
PHILLIPS/CENTRALAR

SPRAGUE ELECTRIC 00,
SPRAGUE ELECTRIC CQ.

PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
PHILLIFS/CENTRALAB

SPRAGUE ELECTRIC CO
§FRAGUE ELECTRIC €0.

PHILLIPS/CENTRALAB
PHILLIPS/CENTRAL AR
PHILLIPS/CENTRALAR

PHILLIPS/CENTRALAR
PRILLIPS/CENTRALAB

5-14

Henyf, Fart Mumber
UVK1HAR?NAR

CUW20Ci04aK
UMX1HAR74A
CW15C103K
CH20C104K
CWisca22K

CH15L103K
CW15C103K
DNIs-181F
DH15-241F
CH1b6L222K

CMOSFDE2OFD3
Chg4aFDR121403
CrOSFD&20FO3
DM151024100V

CH15C2z22K

CUiSC222K
CN13C222¢
CMISE222K
Dr13102J100V
1C10CHG101KOS0B

1C10L0G101KO508
1010C0010140508
CNiSg222K
CH1SC222K
CM1BC222K

CM15C222K
CHi9CZ22K
iC10C0B10LKOB0E
CUISCIOSK
CN130222K

CUH30CR24K
10¥CcC-vaz
CW138222K
CuisCIo2K
1C16C06101IK0OS0B

oWista22k
GuW15C222K
CHisC222K
CWistza2K
CW20C473K

CULSC222K
CU20C104K
CU15L102K
CU20C104H
CUISCIo2K

1C10C06101K0508
1C10C0G101KOS0E
CHIBC103K
CUISCI03K
CH13L1062K

1C10CDG101K0S08
1C10CCG101KES08
CW13C103K
CUiSCI03K
CW20C104K

CU20C104K
CUZNC104K




Reference

Fart

Jesignator Number
© A2C103 15776~045
AZC104 157746-003
R2C105 15776~003
A2C104 15774-003
#2107 153776~008
A2C108 15774-003
AZE109 157746003
/20110 1577460035
A2C112 15776~005
#201i4 15776-005
A2C115 157746-005
&82C114 157746003
A2C117 13774-00%
AazC118 15776-003
AZCLLR 137746-003
A2C120 15774-G03
A2C121 157746-005
A2C122 15774-003
A2C123 15776-003
AR2liz24 157746-005
#20124 15774-005
A2C127 15776-005
a20128 15774~005
f2Cizy 15776~003
AZ20130 13774-003
420131 15776-005
w20132 13776-005
A20133 157746-003
Az2C134 127746005
A20135 157746-005
A2C134 15774-008
420137 15774005
A2C134 137746-003
A2C139 15774-003%
a2Ct4c 15776-065
a20141 15774-003
A2CL42 137746-005
A20143 15774-003
A2C144 19776-009
A28145 157746-005
Ar2C147 15774~00Q5
R20148 15776-001
A2Ci49 157746-001
n2C150 18774-001
A2C1SL 15774-001
A20152 197746-001
A20153 15776-001

Description

CaP. CER., O

AP, CER. 0.

CAP: CER. €

CAP,CER.Q
P, CER, ©
CAP, CER: O
AP, CER. O
Car, LER, O

CAP. CER. 0

Cap. CER. O

CAP,CER., O

Car. CER. 0.

CAP, CER. 0

CAP, CER. O

CAP, CER, 0.

CapP, CER, O

Car, CER, 0.

CAP, CER. 0

£aP, CER. 0
CRF, DER. O
CAP,CER, O
/P, CER: O
AP CERV O

CaP, CER, O
CaP.CER: O
CaP.CER, 0

CaP, CER, O,

CAP, CER: O

CaP, CER O

CaF. LER, 0,

CAP,CER: Q
CaF, CER. O
CAP CER: O

CaP.CER, O
CAP. CER. O
CaP. CER. G
CAP: CER. O
CaP.CER. 0

CaP, CER. 0
CaP,CER. O
CAP: CER: 0
CaF, CER. .
CAP, CER,

CAP: CER:
CaP. CER,.
¢aP. CER,
CAP, CER, .

L LAF, 10Q%, S0V
1NF, 10%. 30V
CIMF, 10X, S0V

LU 10%, S0V
L1INF, 107, 30V
L1nF, 10%, 50V
CIRF, 107, S0V
LR, 10%, SOV

CAAF, 103, 30V
INF, 10X, S0V
. 17IF, 104, SOV
18F, 10%. 50¥
L IMFL 10%, 50V

C1NF . 10%, 50V
InF. 10%: 50V
CIMF, 10%, S0V
LRF, 104, 50V
CINF, 104, SOV

L IMF, 10X, 30V
CAMFL 107, SOV
CIMF, 10%, 50V
LiMF, 0%, S0V
CInF, 10%, S0V

C1RF, 10%, SOV
. iNF, 104, SOV
CANF, 10X, GOV
imF. L0%, SOV
V1T, 10, SOV

L 1MF. 10%, S0V
1N, 10%, 30V
. IMF, 10, 50V
L APF, 0%, S0V
L H1HF, 10%, 50V

CANF, 10%, S0V
CIAF, 10X, S0V
CIMF 10%, SOV
PR 10X, 30V
C1MFS 10X, S0V

IR, 10%, S0V
LAMFE, 10X, 50V
L INMF, 10, S0V
CimF, 10%, S0V

- O1MF, 102, SOV

G1InMF. 10%. S0V
C1MF, 10%, SOV

L GIMF, 10X, 30V

G1MF, 10, SOV

a2C1s4 15774001

A2C135 157746-00%
A2C156  15774-005
A2C157  15774-008
A2C158  15774~00S
20159  15774-009

A2C140 15774~003
n2liél 157746005
420142 15774-003
20163 15?74-005
AZC165 18774-005

CAPCER, . O1NF, 106X, SOV

Cap. CER, 0. INF, 10%, S0V
CaP, CER, G, 1MF, 10%, 30V
CaP. CER,; 0. 1NF, 10%, SQV
CaP, CER, 0. IMF, 10%, 30V
CAF. CER, 0. IF, 10%, S0V

CAP, CER. Q. 1NF, 10%., 30V
CaP, CER. 0. INMF, 10%, S0V
CAP. CER: 9. 1NF, 10%, 50V
CaP, CER, ¢, 1MF, 102, SOV
CAP: CER/ Q. INF, 10X, 50V

Hgnggfﬂg} Lu[g‘!‘

PHILLIPS/CENTRALAR
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAS

FHILLIPS/CEMTRALAR
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAR
PHILLIPS/CENTRALAB
PHILLIFS/CENTRALAB

PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
PHILLIFS/CENTRALAB
FHILLIPS/CENTRALAS

PHILLIPS/CENTRALAR
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB

PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
FHILLIPS/CENTRALAR

PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAR
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAR
PHILLIPS/CENTRALAB

PHILLIPS/CENTRALAB
PHILLIPS/CENTRALRB
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB

PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAR
PHILLIPS/CENTRALAB
PHILLIFS/CENTRALAB
PHILLIPS/CENTRALAB

PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
FPHILLIPS/CENTRALAB
PHILLIPS/CENTRALAR

FHILLIPS/CEMTRALAB
PHILLIPS/CENTRALASB
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAS
PHILLIPS/CENTRALAB

PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAR
PHILLIPS/CENTRALAB
PHILLIFS/CENTRALAB
PHILLIPS/CENTRALAB

PHILLIPS/CENTRALAR
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAS
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAR

5-15

Manuf. Fart Nudbar

CU200164K
CW20C104K
CU26C104%

CUz20C104K
CW20C104K
CH20C104K
CL20C104K
CU20C108K

CHZ00104K
CHZ0C1 04K
CU2CGC104K
CU20C104K
CW20C104K

CW20C194K
CW20L104K
CW20C104K
CL20C104K
CH200104K

CU200104K
CW200104K
CU20C104K
CH208104K
CUW20C104K

CU20C104K
CH200104K
CW20C104K
Clzoe10aK
CU20C104K

CU20C104K
Cu208104K
CU20C104K
CWaot104K
CU20C104K

CW20C104K
CH20C154K
CH2CC104K
CW20C104K
CW20C104K

CUZOCIQ4K
CH28C104K
CW20C104K
CH1SC103K
CUISCIO3K

GU1SC103K
CHW1SC103K
CUISCIO3K
CW1SC103K
Cl15C103K

CW20C104K
CUZ0C104K
CH20C104K
CH20C104K
CU20C104K

CW20C104K
CH2oC1C4K
CW20C104K
CH20C104K
CH20C104K




Reference

Gesignator Humbser Description nyuf rer

A20164 19599-001 CAP ELCTLT RDL 10uwF 20% S0V NICHICON (AMERICA) CORF.
A2C171 19599-001 (AP ELCTLT RDL 10uF 20X SOV NICHICON (AMERICAY CORP
AZ2C172 15776-001 CAP, CER, . O1MF, 10%, S0V PHILLIPS/CENTRALAB
AZCL73 19599-001 CAP ELLTLY RDL 10uF 20X S0V NICHICONM (AMERICA) CDRP
AZC174 19599-001 CaP ELCTLT RDL 10uF 20X SOV NIEHICOM ¢amMZRICAY CORP
YA ] 193%9-0C¢1  CaP ELCTLT ROL 10uF 20X 50V NICHICON {APMERICA} CORP.
A2C174 195%9~001 CAP ELCTLT RDL 10uF 20% 50V NICHICONM (AMERICA? CORP
AZCRE 10043 DIODE, 1M4148/1N%14 NATIONAL SENMICCONDUCTOR
AZCR2 10043 DISDE, 1N414B/1NPLS NATIONaAL BEMICONDUCTCR
AZ2CR3 10043 DIODE, IN4148/1H914 NATIONAL SERICCNDUCTOR
A2CR4 L0043 DIODE, 1N4148/1N%14 NATIONAL SERICONDUCTOR
A2CRD 10043 DIBDE, 1M414B/10%1 4 NATIONAL SEMICONDUCTOR
A2CRS 10043 DIODE, IN4148/1N914 NATIONAL SEMICONDUCTOR
A2CR? 10043 DIDDE, ING14B/1NZ14 MATIONAL SEMICOMDUCTOR
A2CR8 13418 DIODE, ulavE PIN SW. . 3PF.3100ns SDI

#20RY 13418 DICDE, ubHAVE PIN SW,.3PF, 100rs 8DI

A2CRI0 13618 DIGRE, uWAVE PIN S84, . 3PF,100as S0I

AZCR1L 13418 DIODE, WAVE PIN 8W, . 3PF, 100ns $DI

A2CRL2 13418 DIDDE, uNAVE PIN SW,. 3PF,100ns SOI

AZCR1Z 13418 DIODE, uMAVE PIN &W,. 3PF,100ns SDI

A2CR14 13518 DIODE, ulAVE PIN 8U.. 3PF.100ns 801

AZCR15 10043 DIODE, 1N4148/1N914 HaATIONAL SERICONDUCTOR
AZ20R14 10043 DIDDE, IN414B/1NGL4A NATIONAL SERICONDUCTOR
a2CR17 10043 DI0ODE, IN4148/1N914 N&TIONA&L SERICONDUCTOR
42CR1B 10043 DIDDE, 1N4148/1N%14 NATIONAL SEMICONDUCTOR
A2CR1S 10043 DIDDE, IN4148/1N914 MATIONAL SEMICONDUCTOR
A2CR20 200464 DIODE, ZENER, 3. 1V, 3% MOTORALA {SPD}

A2uJ1 19941-001 CONM HDR ANG 2ROWS . 105F 14P0S ARlP INC

A2d2 19941-001  CONN HDR ANG 2RQUS . 108P 14P0S ARP INC

8243 21144 CONN, BMC, RT ANG.PC NTG ane INC

AZJ4 21164 CONN, BNE, RT ANS, PC HTG AMP INC

A2.5 13271 CONN, COUPLING STRAIGHT JACK MAAa-CON OMNI SPECTRA
azlil 10431-01C¢ COIL.RF nLD, 4. 8UH: 18X DELEVAN

A2L12 19203 COILRF. G, 1UH TOKIN MAGNETICS, INC.
A2L13 153293 COIL,RF..17LH ZANBRE CO

A2L14 15293 CDIL,RF,. 17UH ZANBRE CO

A2L1S 15293 COIL,RF.. 17UH ZAMBRE CO

A2L1é 10431-010 £COILLRF LD, & BUH. 10X DELEVAN

a2L1? 10431~010  COIL.RF NLD, &, 8UH, 10 DELEVAR

a2L1e 10431~010 COIL.RF nLb. &, BUH, 10X DELEVAN

AZP1 16570 HEADER DCUBLE ROW 30 PGS AP INC,

A2Gi 113531 TRANSISTOR 2K2218 FAIRCHILD

AZ261 21287 TRANSISTOR, MJEL 70, {PNP) MOTOROLA (BPD}

w262 13434 TRANSISTOR, 2N3904 FAIRCHILD

RZG3 13634 TRANSISTOR, 2M3904 FAIRCHILD

AZ2G4 20242 TRAMSISTOR, 2M3553, (HPN? TEXAS INSTRUMENTS

A2G5 10623 TRANSISTOR, 2N3444 NATICNAL SEMICONMDUCTOR
HA204 10017 TRANSISTOR, 2N3546% NATIONAL SERICONDUCTOR
AZ2a7 10017 TRANSTSTOR, 2ZH3549 NATICNAL SEMICONDUCTOR
4208 13634 TRANSISTOR. 2M3%04 FAIRCHILD

ARl 12449-023 RES,NF, 100K OHM. 0. 1%, 178U ACT

RZR2 12449~033 RES,MF, 100K QHIL 0. 12, 1784 ACI

AZR4 10015207  RES, MF, 20, OK OHM, 1%, 1780 CORNING $SLASS WORKS
AZR3 10Q15~207 RES,IF.20. 0K OHM, 1%, 1/84 CORNING BLASS WARKS
A2RSE 10015040 RES.MF. 1%, 4K OMM, 1, 178K CORMING GLASS WORKS
#2R7 10615-202 RES,MF 274 DHitL 14, 1784 CORMING GLASS WORKS
A2RSE 10015-124 RES,MF. 24,0 O4R 1%, 1780 CORNING BLASS WORKS
AZRS 10015-340 RES,MIF. 9. 74 OHM. 1%, 1/8U CORNING BLASS WORKS
A2R10 10015-124 RES.IMF+34.0 OHM, 1% 1/8U CORMING 0L.ASS WORKS

Part

9-16

Manyf. #art Numher

UUXIHIOONAA
UVUX1H10CMAR

CW15C103K
UVX1H100MAR
UVXIH10OMAA

UUR1HI0OMAA
UYX1H100MAA
1h4148
1H4148
1H4148

184148
1N4148
1N4348
1N4148
PER WnI PRINT
PRIMT
PRINT
PRINT
PRINT
PRINT

PER
PER
PER
PER
PER

Wrii
WHI
Wl
WL
Ul

PRINT
1N4148
144148
1N4148
1M4148

Wl

iN4148
1IN7314A
103024-7
103024-7
4135241

413524-1
790209
1025-40
WHI PRINT
LI PRINT

PER
PER

FER
PER

Wil PRINT
Wi PRINT
1025-49
1025-40
102540

2-87227-3
2n2z18
AJEL70
2183904
2M3%04

2N3533
3444

0

Q
2H3%04

EE 1/8 £2
EE 1/8 C2
20K OHR 1X
20K OHIT 1%
RNS3D 19. &K OHR 1% 1/BUW

RMSSD 274 DHP 1%
RNS5D 34.0 OHM 1% 1/84
RNSSD 9. 76 DHM 1X
RHS58 34.C OHR 1X 1/8K




Reference

degignatqr huaber deseriphion

A2R1I

AZR12
AZ2R15
fA2R1S
AZR17
AZR18

A2R1%
A2R20
AZR21
AZRZ2
A2R23

A2R24
AZRZS
AZR24
AZR2Y
AZR24

a2R29
AZR3C
A2R31
AZR32
#2R33

AZR34
A2R35
AZ2R34
AZR37
42R38

AZR3Y
AZRA0
AZRA1
AZRAZ
A2R43

42R44
A2R45
AZR44é
AZR4B
AZR4%

AZRI1
R2R52
42R53
AZR54
A42R33

#2R34
A2RS?
A2ZR5E
AZRSY
#2R&2

A2R43
A2R&4
AZR6S
A2RE6
A2R&7

AZR&Y
AZR&T
AZR70
A2R7L
AZR72

AZR73
A2R74

Part

10615202

10€15-040
16615~-118
12449-148
12449-147
12449-032

100¢15-C07
16015-007
10013-007
10015-15%
10013-407

10015-007
10015-28%
10015-007
10015-007
10015-0CG7

10015-007
10013-025
16142-008
10013-017
10013-G28

10013-049
10613-033
10015~-114
10015~007
10015-233

10015-007
10015-207
10015-007
10015-007
10013~054

10015-C07
100135-054
10¢15~007
12449-033
12449-033

10015-207
10015-207
10015-G40
10015-202
10015-124

10015-340
10015-1246
160135-202
10015-080
1¢015~118

12449-148
12449-147
12449032
10015-007
10015-007

100515-159
10015-007
100315~C07
10615-007
10015289

10015~007
10015~007

RES, iF 274 QHM, 1%, 1/8UW

RES, MF, 1%. 6K
RES, MF. 28. 7K

RES IMF 70. 00K OHM 0. 1%
RES IMF 8. 730K OHIt 0. 1X 1/8W
RES nF 1.250K OHT 0. 1% 1/84

RES. IMF, 10. 0K
RES. MF. 10. 0K
RES, iR, 10. 0K

QHM, 1%, 1/8U
DHM 1%, 1/8W

QHm. 12, 1784
OHM, 14, 1/8W
OHM. 1%, 1/84

RES, fF, 402 OHM. 1K, 1/8K

RES/MF, 10. 0K

RES T, 10.CK
RES, MF, 3. 65K
RES, fIF, 10.CK
RES, MF.10. OK
RES, HF . 10.CK

RES, IF, 10. 0K

QHiN: 1%, 1/8U

QM 174, 1784
OHN, 1%, 1/84
OHrt, 1% 1784
OH#t, 1% 1784
OHM, 1%, 1784

OHM, 1%, 1/86

1/84

RES DEP CaARB 1K DHR 5X 1/4W
RES CARB COnP 47 COHR 5% 1/44
RES DEF CARB 220 GHM 3X 1/4%

RES DEP CARS 1.8K OHM 35X 1/44

RES DEP CARB 100 OHM SZ% 1/44
RES DEP CARB 4. 7K OHM S% 1/4¥

RES. MF, 30, 1K QHR, 1%, 1/84
RES, MF. 10. OK OHM. 1%, 1/84
RES, IMF, 174K QHM, 1%, 178U

RES. MF, 10. 0K OHM, 1%, 1/84
RES, IMF, 20. 0K OHM. 1%, 178K
RES, MF, 10. OK QHM, 1%, 1/84
RES, MF, 10, OK OHM. 1X. 1/8¥

RES CARB FILN 390K OHt 5X 1/4U

RES: MF, 10. OK QHM, 1%, 1784
RES, MF, 110K OHN, 1%, 1/BY
RES,I'F, 10. 0K OHM, 1%, 1/84
RES, MF, 100K OHM. &, 13, 1/84
RES: MF, 100K OHR, &, 1%, 1/8U

RES, MF, 20, 0K OHM, 12, 1784
RES, MF, 20. 0K OHM, 1%, 1 /8
RES, MF, 19, 6% CHM, 12, 178U
RES, MF 274 DEM, 1%, 1/8W

RES,IIF, 34. 0 GHM. 1X, 178U

RES.MF. 9. 74 OHM, 1%, 178U
RES, MF, 34,0 DHM. 1%, 1/84
RES, MF 274 OHM. 1%, 1/8M
RES, MF, 19, 6K OHM, 1X.1/8W
RES, MF, 28. 7€ OHM. 1XZ. 1/8U

RES MF 70.00K OHMT . 1X 1/84
RES MF 8. 730K OHM 0.1% 1/8Y
RES MF 1.250K OHY Q.14 1/88
RES, FIF, 1C. OK OHM. 1X, 1/84
RES, 1F, 10. 0K OHit, 1%, 1784

RES: MF, 402 CHM, 1%, 1/84

RES, IMF, 10. 0K QHM, 12, 1/8W
RES,IF. 10, OK OHM, 1%, 1784
RES, IMF, 1C. OK OHM. 1%, 1/8W
RES, MF, 3, 45K OHN, 13X, 1780

RES. MF, 16, 0K
RES, MF, 10. 0K

OHM 1%, 1784
OHM 1%, 1/8U

Hanufaciyrer
CORNING GLASS WORKS

CORNING (LASS WORKS
CORNING GLASS WORKS
PRECISION RESISTIVE
PRECISION RESISTIVE
ACI

DALk ELECTRONICS
DALE ELECTRONWICS
DALE ELECTRONICS
CORNING GLASS WORKS
DALE ELECTROMICS

DALE ELECTRONICS
CORNING GLASS WORKS
DALE ELECTRONICS
DALE ELECTRONICS
DALE ELECTRONICS

DALE ELECTRONICS
MEPCO/ELECTRA
STACKPCLE
NEPCO/ELECTRA
MEFCO/ELECTRA

HEPCO/ELECTRA
MEPCO/ELECTRA
CORMING GLASS WORKS
PALE ELECTRONICS
CORNING GLASS WORKS

oaLE ELECTRONICS
CORNING GLASS WORKS
DALE ELECTRONICS
BALE ELECTROMICS
MEPCG/ELECTRA

DALE ELECTRONICS
CORNING BLASS WORKS
DALE ELEQTRONICS
ACI

ACI

WCRKS
WORKS
WORKS
WORKS
WORKS

CORNING
CORNING
CORNING
CORMING
CORMING

aLass
BLASS
GLASS
GLASS
GLASS

CORNING
CORMING
CORNING
CORNING
CORNING

GLASS
31.AS8
GLASS
GLASS
GLASS

WORKS
WORKS
WORKS
HORKS
WORKS

PRECISION RESISTIVE
PRECISION RESISTIVE
aci

DaLE ELECTRONICS
DALE ELECTRONICS

CORNING GLASS WORKS
DALE ELECTRONICS
DALE ELECTROMICS
DALE ELECTRONICS
CORMING BLASS WORKS

DalE ELECTROMICS
OALE ELECTROMICS

9-17

PREDU
PRODU

PRODY
PROGU

Manuf. Pari Number
RNS30 274 OHf 1%

RN3S2 19. 8K COHM 1% ir/8U
RNSSD 28. 74 OHM 1X 1/88
GP1/4 TCSO 7Q0.Q0K 0.1%
GP1/4 TCSO B. 750K 0. 1%
€L 1/8 C2

RHS5D
RNSE0
RNSSD

10. OKOHR 1% 1780
10, QKOHM 1% 1/8W
10, GKOHM 1% 1/8U
RMSSD 402 OHR 1X
RNSSD 10. OKOHR 1% 1/8W
RMSSD 10. OKGHM 1X 1/84

RNSSD 3. 65K OHM 1X
RNSSD 10. 0KOHM 1% 1/84
RNSSD 10, OKDHM 1% 1/8H
RNS3SD 10. OKOHN 12 1/84

RNSSD 10. OKOHM 1% 1/8W
RCO72F xxxd
RCO78F 4704
RCO72F2210
RCO72F182d

CR23 100K 3%

RCO72F472.

RNSSD 30. 1K OHIT 1% 1/8d
RNSSD 10, OKOHN 1Z 1/8W
RHSSD 174K OHI 12

RHSSD 10. GKOHM 12 1/84
20K DR 1Z
RHSSD 10, OKOHN 1% 1/8U
RMS5D 10. OKOHM 1% 1/84
RCO72F3%4d

RH3SD 1G. GKOHM 1X 1/84
RNSSD 110K OHM 1%
RNSSD 10, OKOEM 1% 1/84
EE 1/8 €2

EE 1/8 G2

20K QWA 1%

20K OHN 14

|NSSD 19.4K OHM 1% 1/8U
RNMSSD 274 OHM 1%

RNSSD 34,0 QHM 1% 1784

RNISD 9.7& OHR 1Z%

RNS50 24. 0 OHR 1% 1/8W

RNSID 274 0Hn 1%

RMS3D 19, &K OHM 11X 1/8W
RNSID 28. 7K CHM 1% 1/8U

GP1/4 TCS0 70.00K €. 1%
GFi/4 TOSO 8. 750K 0. 1K

- EE 1/8 §2
RNSSD 10. OKOHM 1% 1/BW
RNSSD 10. OKORM 14 1/8U

RMESD 402 OHM 1X

RNSS0D 10, OKCGHIT 1% 1/8W
RHSSD 10, OKGRP 1% 1/8W
RNDSD 10, OKOHM 1% 1/8W
RNSSO 3. 45K QWM 1%

RNSSD 10. OKOHM 1% 1/84
RNSSD 10. OKOHN 1% 1/8U4



Pescriptio

RES,MF, 10. DK OHM, 17, 1/8W

RES)MF. 10. 0K OHM, 1%, 1/8U

RES DEP CARB 10K BHM 5%

RES DEP CARB 10K QHIT S5X%

RES/ IF, 22. 1K COHI, 1%, 1/8W
RES, I'F, 10. OK OHM. 1%, 1/8UW

RES DEP CARB 47K O 3%
RES DEFP CARB 10K OHN SX%

1744

1/44

1744
1/4W

RES, fIF, 10. OK OHM. 1X, 1/8W

RES,NMF, 10. OK OHM, 3%, 1/8U

RES,MF, 30. 1 QHIL1X, 1/BU

RES, 1F, 10, OK OHM, 1%, 1/8W
RES, IMF, 174K DHIM, 1%, 1/84

RES.IF,10. OK OHM, 1%, 1/8W
RES.11F, 20. 0K QHN, 1%, 1/8U
RES, MF, 10, OK DHIL 1R, 1/BW
RES, I, 10. 0K OHfY, LK, 1/8W

Danufactiyrer

DALE ELECTROMICS
DALE ELECTRONICS
MEPCO/ELECTRA

HEPCO/ELECTRA
CORNING GLASS WORKS
BALE ELECTROMILS
MEPCC/ELECTRA
NEPCO/ELECTRA

DaLE ELECTRONICS
DALE ELECTROMICS
CORNING GLASS WORKS
DALE ELECTRONICS
CORMING GLASS HORKS

DaLE ELECTRONICS
CORMING GLASS WORKS
DALE ELECTROMICS
DaLE ELECTRONICS

RES CARS FILN 390K OHR 5% 1/44 REFCO/ELECTRA

RES, [tF, 10. OK QW 1%, 1/8W
RES,NF, 110K OHM, 1%, 1/84

RES, 17, 10. OK DHM, 1%, 1780
RES DEF CARE 100K OHR 5%
RES DEP CARB 1. 8K QMR SX

RES DEP CARB 4. 7K OHI 5%

1744
1/49

174U

RES
RES
RES
RES

RES

DEP CaRB 27 QHM S5X 1/4U
MF- 58, GOK OHM 0. 1% 1/8H
nMF 50.00K OHM 0. 1% 1/8U
ME 50. 00K DHM 0.1% 1/84

MF 50. 00K OHM 0. 1% 1/8W

RES CARB FILR 200 OMn SX
RES CARB FILN 51 0OHN SX
RES DEP CARB 108 OHfY X
RES DEF CARS 390 OHP 5%

RES DEP CARB 47K DHIY 5%

1/4U
1744
1744
1744

i/74y

Reference  Part
besignator §Hu@§ec
AZRTS 10015-007
RZRTS 10G153-~0Q7
A2R77 10013-037
AZRY?E 10813-037
Aa2R79 10015-247
AZRBO 10015-007
A42R81 10013-049
A2RB2 10013~-037
AZRE3 10015-007
42R84 10015-007
AZRBS 10015~-116
A2RB4 10015~907
AZRB? 10015-233
A2R88 10013-007
42R8% 10615-2¢7
A2R%0 10015-007
AZ2R91 10015407
AZRY2 10013-055
AZRE3 10015-007
A2R94 10015054
Ba2R9S 10015-007
AZRT4 10013-049
AZRY7 100313-028
A2R98 10013-033
AZR99 10013-004
AZR100 12449~053
AZR101 12449-053
AZR1O2 12449053
AZRID3 1244%~-053
A2R104 10013-08¢
AZR10S 10013-086
A2R1C7 10013-037
A2R108 10013-02¢
A2R1L3 10013-045
A2R114 16013-025
AZRI1LEG 10015044
A2R117 12449-048
AZRLIE 1244%-032
fAZR11® 1244%-028
AZR120 10013-037
A2R121 16013-041
ARR122 10013-033
A2R1IZZ 10013-037
#2R1Z24 10013-033
AZ2R12S 10013-033
AZRLZE 12449-128
AZR127 1244%-129
A2R128 ' 10013-224
AZR131 10013-078
A2R132 10013-078
AZR133 10013-623
A2R134 10015~11¢0
AZR13S 10015-247
AZR134 10015-014
AZR1Z7 10015-098
A2R138 10013-031
AZ2R139 10613-025
A2R140 10015~-0435

RES
RES
RES
RES

DEP CARB 1K GHIT S¥ 1/4u

BaLE ELECTRONICS
CORNING GLASS WAORKS
DALE ELECTRONICS
MEPCO/ELECTRA
MEPCO/ELECTRA

HEFCO/ELECTRA
REPCO/ELECTRA
DalLE ELECTROMICS
PALE ELECTRONICS
DaLE ELECTROMICS

DaLE ELECTRONICS
MEPCO/ELECTRA
MEPCO/ELECTRA
MEPCO/ELECTRA
MEPCO/ELECTRA

MEFCO/ELECTRA
MEPCQ/ELECTRA

MET FILM 1.13K OHM 1% 1780 CORNING GLASS WORKS

AF 15.00K OHN G 1% 1784
mF 1. 250K OHM O, 1% 1/80

RES NMF 12. 5K
RES DEF CARB
RES DEF CARB
RES DEP CARB
RES DEP CARB

RES DEP CaARB
RES DEP CARSB

OHM 0. 1% 1/8W
16K OHIT 9% 1/4W
iM OHM SX 1740
4.7 OHRF SX 1/44
10K CHM S% 1/3W

&, 7% OHNM 5% 1744
4.7K OHE SZ Lr44

RES MF 13. 33K CHR 0. 1X L/8Y
RES MF 4Q. 00K CHR Q. 1X 1/84

RES.1IF, 2. 21K

RES DEP LARS
RES DEF CARB
RES DEP CARB
RES MEY FILN
RES. MF, 22. 1K

RES, [IF, 31, &K
RES NET FILM
RES DEP CARE
RES DEP CARB
RES MET FIn

OHM, 1%, 1780

2K OHN SX 1/44
2K QHMN SX 1/4%
1€ OHIM 3% 1rad
3. 01K OHn
OHR, 1%, 1/78U

OHM, 1%, 1/84

DALE ELECTRONICS
ACI

aCl

MEPCG/ELECTRA
NEPCO/ELECTRA
MEPCC/ELECTRA
MEFCO/ELECTRA

NEPCO/ELECTRA
MEPCO/ELECTRA
DALE ELECTRONICS
ACI

CORNING GLASS WORKS

MEPCO/ELECTRA
MEPCO/ELECTRA
MEPCO/ELECTRA

1% 1/8W CORNING BLASS WORKS

CORNING GLASS WORKS

CORNING GLASS WORKS

13.3K OHM 1% 1/88 CORNING GLASS WDRKS

3. 3K QHR 5% 174U
1K OHrt 5X 1740

. HEPCO/ELECTRA
© BEPCO/ELECTRA

4.99K OHM 1% 1/84 CORNING GLASS WORKS

9-18

fanyf. Part Musber

RNDSSD 10. OKOHM 1X 1/8W
RNSSD 10. OKCHRM 1% 1/8U
RCO72F 1034

RCO72F103J

RN33D 22. 1K OHP 1%
RNSSD 10. CKOMN 11X 1/8W
CR2S 474 3x

RCO72F103J

RMS3[ 10, OKOMIT 1¥X 1/8u

RHSSD 10. OKGHR 13X 178U

RH330 3C. 1K QMR 1X L/8W
RNSSD 1C. OROHM 1% i/8U

RNZS0 174K OHA 1X

RNSSD 10. OKOHIt 1X 1/8W
20K QR 1%
RNSSD 10, OKCHM 1% 1/8H
RNSSD 1C. OKOHM 1X 1/84
RCO72F3%94J

RNSE0 10. CKOHM 1 1/8W
RHS5D 110K OHA 3%
RMSSD 10. OKOHP 1% 1/8M
CR2S 100K 5%
RCO72F1824

RCO72F472.4
RCG72F xxxd
nMF 178 T2
nE 1/8 T2
mF 178 12

mF 178 T2
8803 104N 201
8803 104NB 510
RCQ72F1C3J
CR25~3%0 OHRD 5%

CR25 47K 5%

RCO72F xxx.d

RNSSD 1. 13K OHR 1%
OFF 178 12

EE 178 (2

EE 1/8 C2
RCQ72F 1034
RCO72F105J
RCO72F472J
RCQ72F103d

RCO72F472J
RCO72F4724
RFE 1/8 T2
EE 1/8 C2
RHSSD 2. 21K OHA 1Y

T RCO7ZF2024

RCO72F 2024

REO?22F xuxd

RNSSD 3. 01K CHIM 1% i/8U
RNGSD 22, 1K 9kn1 1%

RHS3D 31, 4K QRN 1%
RMSSD 13, 3K OHR 1X 1/8BU
RCO72F 3324

RCO72Faxxd

RNSSD 4.99% Oun 1%




keference Pari

Designatoer Hupmber Rescription

A2ZR141 12449-090 RES MF 8. 000K OHM 0. IX% 1/84
AZR142 10013~037 RES DEP CaARB 10K OHN SX 174U
AZR143 10013-037 RES DEP CARB 10K OHMT 3% 1744
AZ2R144 10013-00& RES DEP CARE 27 OHM S5X 1/44
AZR14é4 10015-047 RES MET FILD 2. 49K OHM 1% 1/8
A2R147 10015-047 RES MET FILM 2. 49K OHM 11X 1/8
AZR14B 10015-0%& RES MET FILM 12, 1K OHNM 1X 1/8
AZR149 10015-007 RES,MF. 10. 0K OMPL 1X: 1/8U
a2R150 10015~112 RES MET FILM 374 OW 1X L/8W
A2R151 10015~112 RES MET FILM 374 OHM 1% 1/8U
A2R152 . 10015-019 RES,MF, 1. 00K QHR, 2%, 1/8U
82R153 10015-01% RES.NMF, 1, 00K DHM, 1%, 1/8W
A2R154 10015~01% RES,NMF, 1. 00K OHNM, 1%, 1/8U
a2R15S 10015-140 RES MET FILP 499 OHM 1X 1/8K
A2R134 10015-140 RES MET FILM 499 QHM 1X 1/8¢
A2R157 10015-082 RES.NMF,41.% OHM, 1%, 1/84
AZR1S8 10015-144 RES MET FILNM 95.3 OHN 1X 1/8W
AZR1S? 10015-144 RES MET FILM 95.3 OHR 1% 178U
A2R140 10015-254 RES MET FILM 1. 5K OHf 1% 1/84
A2R141 10015-019 RES/MF, 1. 00K OHM, 1%, L/8U
A2R142 10015-128 RES MET FILM 28.7 QW 12 1/84
H2R143 10015-122 RES,MF,11.0 OHM, 1%.1/88
A2R144 16015-019 RES, IWF. 1. 00K GHN, 1%. 1/80
A2R145 10015-140 RES MET FILM 499 OHM 1X 1/8W
AZR144 10015~-082 RES.MF,41.9 OHM, 1%, 1/8U
A2R147 10015~2C00 RES MET FILM 243 QHM 1X 1/84%
A2R148 10015-019 RES HMF, 1. 00K OHrt, 1%, 1/8U
A2R14%9 10015-140 RES NET FILH 499 CHM 1% i1/84
A2R170 10015-082 RES,HF,461.9 OHIM, 12X, 1784
AZR171 10015~11& RES,MF. 3¢, 1K OHM, 1%, 1/8U
AZR172 10015054 RES, MF. 110K CHIL 14, 1/8U
#2R173 10013030 RES DEP CARB 2. 7K CHM 3X 1/4W
AZR174 11845~004 RES MTL GLAZE 13 0OHM 10% 2U
AZR175 100:3-027 RES DEP CARB 1, 5K OHPM L/4U
R2R174& 109013-037 RES DEF CaRB 10K OHM S% 1rs44
ARR1?7 10013-037 RES DEP CARE 10K OHM SX 1/44
A2R178 10013-037 RES DEP CARB 10K OHM 5% 1/40
A2RI179 10013-041 RES DEP CARB 22 OQHM SX 1744
A2R180 16013-03% RES DEP CaRB 15K Ot 54 1/4W
A2R181 10013~033 RES DEP CARE 4.7k OHM 3% 1/4U
AZRIB2 10013-033 RES DEP CARB 4. 7K OHM 5% 1/44
A2R1B3 10015~044 RES MET FIlM 249 CHP 1X 1/8U
AZR184 10013-0587 RES REP CARB 470K OHM SX 1/4u
AZR1BS 16615-019 KRES, MF. 1. 00K QHM. 1%, 1/BY
A2R184 10015-074 RES REY FILR 2.0 OHPM 12 1.8U
AZR1E7 10013~-001 RES DEP LARB 10 OHR 9% 1/44
AZR1%O 10015-01%  RES, fF. 1. 00K DHM, 1%, 1784
AZR1Y1 10015~019 RES, MF, 1. 00K CGHt, 1%, 1/8U
A2R192 10015-019 RES,MF, 1. 00K OHML, 1% 1/8KH
AZR193 10015~019 RES.HF. 1. 00K ORM, 1%, 1/84
A2R1%4 10013~037 RES DEP CARS 10K QHIt SX 1l/4W
A2R1ITS 10013-037 RES DEP CAREB 10K BHR 35X 1/44
A2R1%4 16015-0%51  RES,IF, 19, 4K OHM. 1%, 1/84
AZR1S? 10015-051 RES.MF, 15 4K O#HM, 1Z, 1/8U
A2R198 10015~1846 RESIF.1C. 0 OHM, 14, 1/84
A2R19% 10015-007 RES, MF, 10. 0K OHM, 1XZ, 1/8U
A2R204 10142-008 RES CARB COMP 47 DHM 5K 1748
AZ2R205 10142-008 RES CARB COMP 47 OHM SX 1/4U
A2R204 10142008 RES CARB COMP 47 QHM 5X 1/4W

Hanyfigturer

PRECISION RESISTIVE PRODU
MEPCO/ELECTRA
MEPCO/ELECTRA
MEPCO/ELECTRA

W CORNING GLASS WORKS

W CORNING GLASS WORKS
W CORMING GLASS WORKS
Dalk ELECTRONICS
DALE ELECTRONMICS
DALE ELECTRONICS

WORKS
WORKS
WORKS
WARKS
UORKS

CORNING
CORNING
CORNING
CORNING
CORNING

BLASS
GLASS
GLASS
GLASS
GLASS

CORNING
CORNING
CORNING
CERNING
CORNING

CORMING
CORNING
CORNING
CORNING
CORRING

CORNING
CORNING
CORHING
CORMING
CORNING

CORMING

Gi.ASS
GLASS
GLASS
GLass
GLASS

GLASS
GLass
GLASS
BLASS
aL.as8s

GLASS
8LASS
GLAsSS
BLASS
GLASS

GLASS

MEPCO/ELECTRA

WORKS
WORKS
WORKS
WORKS
WORKS

WORKS
WORKS
WORKS
WORKS
WORKS

UORKS
HORKS
WORKS
HORKS
WORKS

WORKS

CORNING QLASS
MEPCO/ELECTRA
MEPCO/ELECTRA

WORKS

REPCO/ELECTRA
MEPCO/ELECTRA
MEPCO/ELECTRA
MEFCO/ELECTRA
MEPCO/ELECTRA

NELCO/ELECTRA
CORMING GLASS
MEPCO/ELECTRA
CORNING BLASS
CORMING GLASS

WORKS

HORKS
WORKS

MEPCO/ELECTRA
CORNING GLASS
CORNING 0LASS
CORNING GLASS
CORNING GLASS

WORKS
WORKS
HORKS
WORKS

MEPCU/ELECTRA
MEPCO/ELECTRA
CORNING GLASS
CORMING GLASS
CORNING GLASS

WORKS
HORKS
WORKS

DaLE ELECTRONICS
S7alKPOLE
STACKPCLE
STHCKPOLE

9-19

Mapuf.. . Fart Number

gP 1/4 IL50
RCO72F1034

RCG72F 1034
RCO72Fxxnd

RWSSD 2, 498 QHR 1%

RNS5D 2. 49K QHR 1%
RNS5D 12 1K OHR 1% 1/8UW
RHSSD 10. OKOKM 1% 1/8U
RMSSD 374 CHIT 1% 1/8W
RNSSD 374 QMM 1% 1/8U

RNS5D IK OHM 1%
RMSSD 1K OHN L%
RNSSD 1K QHMT LX
RMS5D 49% OHN 1X
RNGSD 499 OHM 1%

RH3SD 41.9 OHM 1% 1/8u
RHSSD $5.3 OHM 17
RNSSD 95.3 OHIT 1%
RMSSD 1.5K OHR 1%

RHSED 1K OHO 1X

RNSSD 28. 7 OHIT 1% 1/84
RNSSD 11 CHt 17 178U
RNS5D 1 OHP 1%

RMSSD 499 OHN 1X

RWSSD 41.9 OHPT 1% 1/8W

RNSSD 243 OHN 12
RMSSD 1K OHR 1X
KNSSD 499 OHR 31X
RMS3D 1.9 OHI 1% 1/84
RMSSD 3C. 1K OHM 1% 1/8u

RNSSD 110% QHM 1%
RCO72F272J

Fp-2

BBO3 104NB 132
ROG72F103J

RCO72F103J
RCO72F1034
RCO72F223J
REO72F153J
RCO72F472J

RCO72F4724
24% OHN 174
RCO72F 4744

RNS3D 1K OHR 1%
RNSSD 2.0% OMR 1% 1/84

RNSSD

RCO72F 1004
RMSSD 1K OHR 13X
RNSSD 1K Ghn 1%
RM35D 1K OHM 1%
RMS5D 1K CHM 1%

RCQ72F103J
RCO72F103J

RN55D 15. 4K OHR 1%
RMSSDH 15. 4% OHNM 1%
RMSSD 10 OHP1 1%

RNSSD 10. OKQHM 1% 1/8U
RCO7BF470J
RCG7GF470J
RCO78F4704




Reference

Pesignator

AZRZ07

A2R218
A2R219
A2R220
A2R221
AZR228

AZRZZY
AZR232
AZRA33
AZR234
AZR235

AZR240
A2R241
AZ2R242
AZR243
A2R244

AZR247
G2R248
AZRZ24%
AZR250
AZR251

AZRP1
AZRPZ
AZRP3
AZRTE
AZRT1

AZRTZ
A2RT2
AZ2RT3
AZRT4
A2TRL

A2TP2
A2TF3
A2TR4
A2TFS
A2TP4

AZTR?
AZTHE
AZTFS
#2TP10
AZTP11

A2TP12
a27pP13
A2U1
A2y2
A2u3

A2L4
Aa2Us5
A2U4
A2U7
AaZug

A2UY

Azl1io
Aa2u1y
AUz
A2ULI3

azul4
AZULS

Fart
Humber

10142-008

10142~008
19142008
10142-008
10142-008
10142-008

10142-008
10142-008
10142008
10142-008
10142-008

10142-008
10142-0Q08
10142-008
10142008
10142-008

10342-008
10142-008
10142-008
10013037
10013-037

14882~-001
14882-001
14882-001
19425001
20407002

15208-001
19425-001
20607-002
20607062
14320-002

14320-002
14320-002
14320-002
14320-0G2
14320-002

14320-002
14320002
14320-002
14320-002
14320-002

14320-002
14320002
13133
21189
18233

15135
15491
15093
15138
21189

19564-009
195446-004
15133
15135
17039

19384
19344003

Pescriptian
RES CARB COMP 47 OHM SX 1/4UW

RES CARB ComP 47 QHIT 3% 1740
RES CARB COMP 47 OHM 3% 1744
RES CARB COMP 47 OHM SX 1748
RES CARB COnP 47 GHI 3% 1744
RES CARB COMP 47 OHMt 3% 1/4l

RES CARB COMP 47 OHM 5% 1/44
RES CaRB CORMP 47 OHM SX 1/49
RES CARE CONP 47 OHR SX 1/44
RES CARB CORF 47 OHIT 5% 1744
RES CARB COMP 47 MM 5% 1r4¥

RES CARB COMP 47 OHrt 5% 1744
RES CARB COMP 47 OHM 5% 1/44
RES CARB COMF 47 OHR 3% 1/4U
RES CARB CONF 47 QHR SX 1/4U
RES CARB COMP 47 0OHR 5% 1/44

RES CaRE COnMP 47 {Mrt 53X 1/44
RES CARB COMP 47 OHNM SK 1744
RES CARR CORMF 47 QHit 5% 1/4u
RES DEP CARB 10K (MR 3JX 1/44
RES DEP CARB 10K QHI1 52 1/44

RES NETHK 10K OHM 2% 1201
RES NETWK 10K DHNM 2X 123mMW
RES METWK 10K OHR 2X 125Md

iﬂgnu?actgrer
'STACKPOLE

STACKFOLE
STACKPOLE
STACKPOLE
STACKPCLE
STACKPOLE

STACKPOLE
STACKFOLE
STACKPOLE
STACKPOLE
STACKPOLE

STACKPOLE
STACKFOLE
STACKPOLE
STACKPOLE
STACKPOLE

STACKPOLE
STACKFOLE
STACKPOLE
AEPCO/ELECTRA
MEPCO/ELECTREG

ALLEN-BRADLEY CO.
ALLEN-BRADLEY CO.
ALLER-BRADLEY CQ.

THERMISTOR, GLASS BEAD 31K OHM THERMOMETRICS

THRS, PTC 0.75 QHIT O, SA{HOLD)

THERMISTOR, PARALLEL 10K OMA

RAYCHENM CORPORATION

GUALTTY THERMISTOR. IHC

THERNISTOR, GLASS BEAD SIK DHN THERMOMETRICS

THMS, PTC 0.75 OHiY §. S&{HOLD)
THME, PTC 0.75 OHR O, Da(KHOLD:
TEST JalK PIN

TEST JaCK PINM
TEST JACK PIN
TEST JACK PIR
TEST JaCK PIN
TEST JACK PIN

TEST JaCK PIN
TEST JaCK PIN
TEST JACK PIN
TEST JACK PIM
TEST JACK FIN

TEST JaCH PIN

TEST JACK PIN

1€, HA7-5135-8

IC SPST Cn0DS ANALGCG SWITHCHES
IC, DUAL BINAS OP anp

IC. HA?-3135-5

IC, DUAL CONMPaRATOR. LINEAR
INTEGRATED CKT LMN399H

IC, HA7-5135-5

IC SPST CNOS aNALDG SWITHOHES

IC Quab 2-IKP QR GATE
IC. Ul 2 INPUT AND GARTE
IC, HA7-5135~5

IC, HA7-5135-58

IC, DIGITAL TTL

IC. 254 BIT RONVOL STATIC RaAH
IC. HEX INV

RAYCHEM CORPORATION
RAYCHEM CORPORATION
GUERLAND PRODUCTS

SVERLAND PRODUCTS
GVERLAND PRODUCTS
OVERLAND PRODUCTS
OVERLAND PROBUCTS
QUERLAND PRODUCTS

CVERLAND PRODUCTS
DVERLAND PRODUCTS
OYERLAND PRODUCTS
OVERLAND PRODUCTS
QVERLAND PRODUCTS

QUERLAND PRODUCTS
OVERLAND PRODUCTS
PRECISION MONOLITHICS
SILICONIX INCORPORATED
RCA

PRECISION MOMOLITHICS
HATIGHAL SEMICONDUCTOR
NATIONAL SERICOMDUCTOR
PRECISION MONOLITHICS
SILICONIX INGORPORATED

HATIONAL SERICONDUCTGR
NATIONAL SENICOMDUCTOR
PRECISION NMOMOLITHICS
PRECISION MOMOLITHICSE
ARAL.Ge DEVICES

XICOR
MATICMAL SEMICONOUCTOR

9-20

Manuf., Part Nusber

330,

330,
330.
330,
330.
336,

336.
330.
330.
330.
33¢,

336.
330.

RCO7GF470J

RCO70F470u
RCO7GFAT70
RCO7GF4704
RCO70F 4704
RCO7GF470J

RCO7GFA70CJ
RCO7GF4704J
RCO7GF470J
RCO7GF470U
RCO?GF4704

RCO7GF470J
RCOFGF470J
REOG?GF4704
RCOZGF470J
RCG7GF4704

RCOZ0F470.
RCOZGF470J
RCO7GF4204
RCO72F103J
RCO72F103Y

1104103
110A103
1104103
BR14PBII3N
RXEQSO

PER WMI PRINT

100

160
100
160
100
10¢

100
100,
1090
100
100,

104
10¢

BRISFB313N
RRXEGSO
RXEOSD

U/TIN PLATE

W/TIN PLATE
W/TIN PLATE
W/TIN PLATE
W/TIH PLATE
W/TIN PLATE

U/TIN PLATE
W/TIN PLATE
U/TIN PLATE
W/TIN PLATE
W/TIN PLATE

W/TIN PLATE
H/TIN PLATE
oP-Q7/CF
06411DJ
CA32408

‘GP-07/CH
LH393N
LM3Ig9H

OFp-07/CF
DG4LiD

74HC32H
74HCOBN
or-07/CP
OP-Q7/CF
AD7334N

X2444F
74HCO4

PR
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Reference

Part

Dacignator Humper

" AZULS
AZULY
a2uLE

a2uUL%
A2u2¢
AZU2L
Az2u22
ARYU23

AZU24
A2uas
A2U26
a2U27
AZUZ8

a2y29
A2U30
A2U31
A2u33
A2U34

AZ2U3S
A2U3s
a2y37
A2U38
A2U39

AZU40
AZ441
a2us

AZXGe4
AZxU2

AZXU3
a2xug
AZRU22
AZxXU23
AZXU24

AZXU2S
AZXU26
A2XUZ7
A2xuze
AZxu2e

&2XU320
AZ2XU31
A2XU32
AZXUI3
AZXU3S

AZXU40
A2XU1

13471
21187
21159

13471
21187
21159
21188
21188

21185
19343
21188
21188
21188

21185
19343
21188
21188
21191

208558
2119¢C
21187
17714
13471

15141
17048-014
14514-001
11037
10978-002

10978-004
10978-002
10978-002
10%78-002
10978-002

10978-001
16978-002
16978~002
10978-002
10978-002

10978-001
10978-002
10978-001
10978~009
10978-00¢

10975001
17240-001

Desgription

IC, LN324K
IC, 12 BIT DaCPORTS
IC. PARALLEL INTFC

IC, LN324N
IC,12 BIT DACPORTS
IC, PARALLEL INTFC

IC Cnos
IC Cnos

IC,PROG
IC, auad
it ¢nos
1€ £nos
IC cnis

IC.PROG
1C, QUAD
iC Cros

AMALGG AULYIPLEXERS
ANALDG MULTIPLEXERS

SARIN INSTR AMPL
PRECISION 0P AnP
ANALDG MULTIPLEXERS
AaNALOG MULTIPLEXERS
ANALDG TMULTIPLEXERS

GAIN INSTR ANMPL
PRECISION QP AP
ANALDG MULTIPLEXERS

IC 14-81IT7 100 KSPS
IC 3-TERNMIMAL NEG REGULATOR

IC +12V OUTPUT YOLT REB

I8 CNGS ANALOG NMULTIPLEXERS

I1€,12 BIT DACPORTS
IC, LN358aN
IC. LN324N

IC, VOLT QUaD CORP LIM339HM

IC HEX IRV SCHMITT TRIG
PFOST, HOD 2

SPACER, NYLON, TO-3

IC BKT, 146 PINM

IC SKT,8 PIN
IC SKT, 14 PIH
IC SKT:14 PIN
IC SKT, 14 PIM
IC SKT, 14 PIN

IC BKY. 14 PIN
IC SKT, 14 PIM
IC SKT, 14 PIN
IC SKT, 14 PIN
10 SKT. 14 PIN

IC SKT, 14 PIN
IC SKT. 14 PIN
I BKT. 14 PIN
IC SKT.28 PIN
IC BKT, 28 PIN

IC SKT., 14 PIN
JUMPER, INBULATED, 2 PQS

fanufacturer

568
ANALGE DEVICES
INTEL

568

ANALOO BEVICES

INTEL

STLICONIX IMCORPORATED
SILICONIX INCORFORATED

ANALOG DEVICES

LINEAR TECHROLGGY
SILICOMIX INCORPORATED
S$ILICONIX INCORPORATED
SILICONIX IMCORPORATED

aNaLOG DEVICES

LINEAR TECHROLOGY
SILICONIX INCORPORATED
ANALGG DEVICES
MATIONaL SERICOMNDUCTOR

NMOTOROLA (SPD}
$ILICOMIX INCORPORATED
ANALOG DEVICES

TEXAS INSTRUMNENTS

5G8

MATIOMAL SEMICONDUCTOR
MOTCRALA {(SPD)
AUTODSPLICE

THERMALLOY

AfeE INE

aME INC
arP INC.
&MP INC.
AP ING.
&MP INC.

AP INC.
amMpP INC
aflP ING.
aHFE TNC.
afP INC.

AMP IKC.
AP INC,
anP IMC
ATtP INC,
AP INC

AP INC.
MOLEX, INC.

§5-.21

Manuf. FPart Number

Lr324an
AD7 243N
82C5354-5

LR324aN
AD?245JN
B8205%a-5

BG4QF0Y

D640%0J

abs25 N
LT1014DN
BG40FDU
£6409DJ
DG40FDJ

ADS2SJN
LT10140N
DG409D.
ADT79UH
LN79L 12402

TIC7?8LIR2ALE
DG506ACJ
ADT7245JN

LI3T8aP
LT324AM

LM339H
MC74HCT14AN
8-2536G4432
?717-22-N
2-441868~-1

2-441864~1
2—-441848~1
2-4641868-1
2~4641888-1
2-441848~1

2-441847-1
2-641868-1
2-441868-1
2-4641868-1
2-441848~1

2-641867-1
2~-4418468-]
2-4641867-1
2-441873-1
2~4641873~1

2-641847~1
15-38-1c24



Reference Fart
Lesignator Hupher

A3DSH 21242

A3062 21242

AZdl 14514-001
#3181 151464

A3R1 10013-017
A3RZ 10013-017
ATRS 10013037
A3RP1 14882-004
A3RP2 14882-004
A3Wi 212746-001

FRONT FaNEL PC BOARD ASSY  #21229

Descrintion

LED, 10~ELE BAR, GRAFH ARRAY.YEL
LED, 10-ELE BAR, GRAPH ARRAY, YEL

FOST. 0D 2

MIMATURE ENCASED PIEZO-aLARMS

RES DEP

RES DEF
RES DEP
220 Uhem
220 Ohn

JUPR, FLEX, . 751G, Q75CTR, 10 POS THOMAS & BETTS CORP.

CARS 220 CQHR 5% 1/4U

CaRB 220 OHR S% 1/44
CARE 10K COHM 3X 1/44
NTWK
NTWK

HEWLETT PACKARD
HEWLETT PACKARD
AUTOSALICE
MURATA/ERIE CORP
MEPCO/ELECTRA

MEPCO/ELECTRA
NEFCO/ELECTRA
DALE ELECTRONICS
HALE ELECTRONICS

9-22

Hapuf., Pard Huaber
HDSP-4840-0PT 522
HOSP-4840-DPT 822

8-25304432
PKN11-440
RCO72F2214

RCO72F2214
RCOT72F1034
11SP104012216
neP10A012216
FeT-4 0.73 A-1G




Reference
Dgsianator
cl

c2

c3

o

cs

Cé
c7
8
Ce
c1o

cil
ciz
c13
Ci4
c1s

WB1
ws2
WE3
WB4
uc4

Wh4
WE4
WF4
W54
WH4

Fart
Humber

15774-005
1597746-005
19999-001
157756-001
157746~001

1537746001
15776-001
15776-001
15776-001

19599001

19599-001
15776-001
19599001
15774-001
15774-001

187746-001
157746~-001
19599-001
21148

19477-003

14514001
10013-007
10015-007
10015~007
10015~158

10015~184
14B82~001
21187
17714
19544-001

17048-013
14514001
145314001
14514-001
14514-G01

17240-C01
17240~001
17240-001
17240-001
17240-001

1724¢-001
17246-001
17240-001
17240-001
17240-001

| OFTION 06 - PC BOARD ASSEMBLY

#2138/

Desgription
GaF, CER, Q. 1MF, 10%, S0V
CaP, CER, 0. IMF, 107, 50V
CaP ELCTLT RDL 10uF 20% S0V
Car, CER, . OIMF, 104, 50V
CaP, CER, . OINF, 104, 504

CAF, CER, .
CaP. CER,

1nF, 10X, S0V
o1rF, 10%, S0V
CAP, CER. . Q1MF, 10%, 50V
CAP, CER, . CIMF, 10%, 50V
Cak ELCTLT RDL 10uF 207 SOV

CaP ELCTLY RDL 10uF 20% S0V
CaP, CER,, 01MF, 10X, 50V
CAP ELCTLT RDL 100F 20% S0V
CAP, CER, . 011F. 10%, 50V
CaP. CER, . QLIMF, 10X, S0V

CAP. CER, . O1NF. 104, S0V
CaP, CER,, OLIF, 10X, S0V
CaP ELCTLT RDL i0uF 20% 56V
COMM, RECP, PC NT. 50 POS
CONN HDR FOST STR LOCK 4PQS

POST, NCD 2

RES. ftF, 10. OK OHM. 13, 1/8W
RES. MF, 10, OK OHM, 1%, 178U
RES, MF, 10, 0K OHM. 1%, 178U

RES MET FILM 392 OHM 1% 1/8%

RES, F, 10, ¢ OHM. 1%, 178U
RES NETWK 10K DHM 2% 12504
IC. 12 BIT DACPGRTS

I, LN358aN

IC quUAD 2-INP HAND GATE

FC.0CT 3-BTATE NONIV BUFFER
POST.NOD 2
POST. 10D 2
POST, oD 2
POST. 0D 2

JUMPER) INSULATED. 2 POS
JUNMPER, INSULATED. 2 POS
JURPER, INSULATED. 2 POS
GUMPER, INSULATED, 2 POS
JUMPER, THSULATED. 2 POS

JUIPER, INSULATED, 2 POS
JUMPER, TNSULATED, 2 FOS
JUMPER, INSULATED, 2 PGS
JUNMPER, INSULATEDR. 2 POS
JUNMPER, INSULATED, 2 POS

fanufa

PHILLIPS/CENTRALAB
PHILLIFS/CENTRALAB
NICHICGN (AMERICAY CORF
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB

PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB .
MICHICCN (AMERICA) CORP.

NICHICON (AMERICA) CORP.
PHILLIPS/CENTRALAB
NICHICON {ANERICA} CORP.
PHILLIPS/CENTRALAB
PHILLIPS/CENTRALAB

PHILLIPS/CENTRALAR
PHILLIPS/CENTRALAB
MICHICOM {AMERICA} CGRP.
ADVANCED INTERCONMECTIONS
afP INC

AUTOSPLICE

DalLE ELECTRONICS
DALE ELECTROMICS
CALE ELECTRONICS
CORMNING GLASS WORKS

CORNING (LASS UORKS
ALLEN-BRADLEY CO.
aMALOG DEVICES

TEXAS INSTRUMENTS
NATIONAL . SENICONDUCTOR

MOTGROLA {5PD)
AUTGSPLICE
AUTASPLICE
AUTOSPLICE
AUTOSPLICE

INC.
INC.
INC.
INC.
INC.

MOLEX,
MOLEX,
MOLEX,
MOLEX,
MeLEX.

MOLEX,
FOLEX,
MOLEX:
MOLEX,
MOLEX.

ING,
INC.
THC.
ING.
InC.

9-23

flanuf. _FPart Hugber

CW20C104K
Cl20C104K
UUX1H100MAR
CW15C103K
CUW1S0103K

CUISCLE3K
CUESCI03K
CWisSCl0o3kK
CWLSC103K
UNX1HIGONAA

UVRIHIQCNAA
CW1S0L103K
UVX1H100MAA
CHISC103K
CWiSC103K

CUISCI03K
CW1SC103K
UVR1H1g0MAA
BLOS0-124T5
440434~4

8-23364432

RMS3D 106, OKOHR 1X 1/84
RHESD 10, OKOHM 1% 1/84
RNESD 10, OKOHN

1% 1784
RNSSD 3%2 gHNM 1%

RNSSD 10 OHR 1%
110A103
ADT2435J8
Lisseap

74HCOON

NC74aHCT244480
8~25364432
8-253064432
g-25304432
8-253G4432

15-38-1024
15-38-1024
15~38-1024
15-38-1024
15~-368-1024

15-38-1024
15~38-1024
15-38-1024
15-38~-1024
15-38-1024






Giga-tronics 8540 Series

MANUAL CORRECTION SHEET

This Manual Correction Sheet lists the ¢orrections that
must be incorporated into this manual o make it corre-
spond to a particular instrument. The seiial number of
cach instrument (located on the regr panet) is prefixed by
a code {configuration reference designation) number.
Thiscode number is used to identify the applicable manual
corrections required for a specific instrument. When
correécting this manual, check first for the code number of
the manual (located in small print in the lower right corner

of the Title Page), and then add all of the corrections shown
o this (these) sheet (sheets) for that code number (if any)
and albhigher numbers up to the code Jevel of the instrusisent.
If a particular component has been changed more than nce,
make only the highest (code number) change encouritered.
When the word "ALL" appears, this means that the specified
correction petiains to all code numbers of current ingfeu-
ments being described by this latest version of the manual.
(Note: "SD" used below means Schematic Diagram)

CODE
NUMBER

DESCRIPTION

(ECO NO.)

iz

2 On page 8-13, SD 21182 Sheet 1, revisc ciréuit as shown
: below: (located in left, center of sheet)

HOLD & ¢.54)

+5v

+5Y

'

sy

B



Giga-tronics 8540 Series |
MANUAL CORRECTION SHEET

This Manual Correction Sheet lists the corrections that
must be incorporated into this manual to make it come-
spond to a particular instrument. The serial number of
each instrament (located on the rear panel) is prefixed by
a code (configuration reference designation) number.
Thiscode number is used to identify the applicable manual
corrections required for a specific instrument. When
correcting this manual, check first for the code number of
 the manua! (located in small printin the lower right corner

of the Title Page), and then add all of the corrections shown
on this (these) sheet (sheets) for that code number (if any)
and all higher nombers up to the code level of the instrument.
If a particular component has been changed more than once,
make only the highest (code number} change encountered.
When the word "AIL" appears, this means that the specified
¢orrection pertains o all code numbers of current instro-
ments being described by this latest version of the manual.
Note: "SD" used below means Schematic Diagram)

CODE

DESCRIPTION .
NUMBER (ECONO.)

11 This correction applies to all 8540 Series instruments _ 2199

configured with software Version 2.35. (Software version

can be verified if necessary by following the instructions

given in the "NOTE" on page 4-3.)

Please delete any references in the instructions given in this

manual regarding audio (beep) or visual (arrow) power

overrange indications.
12 - | On page 9-9, change A2R31 & R32 from current listing to 2202

“the following:

A2R31 [10013-018 RES DEP CARB 330 OHM 5% 14W MEPCO/ELECTRA RCO72F331J
A2R32 | Same as above '

On page 9-12, change A2RT1 from current listing to NOT USED

On page 8-13, SD 21182 Sheet 1, delete RT1 (located in the
left, center of the sheet), and replace with jumper from Q1 to.
+5V. Change R31 and R32 to 330 ohms.




