
AD—AO38 513 ROCKWELL INTERNATIONAL NEWPORT BEACH CALIF COLLINS C—ETC F/S 9/5
FABRICATION AND TESTING OF MOS SCALER/LOGIC AND OVERHEAD SAFETY—ETC(U)
MAY 76 S I. DONALDSON DAAS3Q—75—C—01U6

UNCLASSIFIED 765 5605 001 HDL—CR—76— 146—j NI.

__4C~~~5F3 ___________

!C!~~~~SSS !IUU
__ Fur. 

lI EU.
___

___ p 

~



T ~~~~~~~~~~~~~~~~~~~~ 

-

~~~ 
- ---~~,~~~~~~ ~~~~~~~~~~~~~ iu~~’~~~~~~~~ 

—

4

HDL”CR• 76-146-1 ..g/ 
(~~~f j ~~~~

)
~

11~
) FABRICATION AND TESTING OF

MOS SCALER/LOGIC AND OVERHEAD SAFETY INTEGRATED CIRCUIT

MAY 1976

• Prepare d by

COLLINS COMMERCIAL TELECOMMUNICATIONS DIV1@ION
(j ROCKWELL INTERNATIONAL D D C

(
~ 

NEWPORT BEACH, CALIFORNIA 92663 ~)E(~~JflJ2fEfl
• APR 20 1977

Under Contr act
DAAG39-75-C-0146

• 
U.S. Army Mat•riel Dsvsbpment

/ and Readm.ss Command

~ 7,7 HARRY DIAMOND LABORATORiES

~~ 
~~~~~~~~~~~~~~~~~~~~ 

Ad.lphi, Maryland 20783

APPROVED FOR PUBLIC RELEASE; DI$TRIBUfl0N UNLRI~TEO.

L
1’w-~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ _~~~~~~~~~~ —

.

—-

-

~ 
_
I 

~~~ ——



The findinp in this report are not to be
construed as an official Department of
the Army position unless so designated
by other authorized documents.

Citation of manufacturers’ or trade names
does not constitute an official endorse-
ment or approval of the use thereof.

Destroy this report when it is no longer
needed. Do not return it to the originator.

~~~~~~~~~~~~~~~~~~~ t~~~- ’ - ’~~~~-~~~~ - t~ i.

—&-~ — £— .._ _~~ _ —--- .



rr ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~

.- --

~~ 

— _ _

W~fts 1.cHu

I~ sietli s

HDL— CR— 76~146-1 :::Ti C~4.,~(;:

p
o ‘ .!~~; ; f l ’ A~uM UTY CO~E~

Lv? ~L. è~~ SF~L~A L

ii Th~~
--.

FABRICATION AND TESTING OF

F MOS SCALER/LOGIC AND OVERHEAD SAFETY INTEGRATED CIRCUIT

c-)

I
~ MAY 1976

0

I
Prepared by

Cl)

COLLINS COMMERCIAL TELECOMMUNICATIONS DIVISION
ROCKWELL INTERNATIONAL
4311 JAMBOREE BOULEVARD

NEWPORT BEACH , CALIFORNIA 92663

Under Contract
DAAG39-75-C-0146

U.S. Army Materie l Development
- and Readin ess Command

HARRY DIAM OND LAB ORATORIE S
Adei phi , Maryland 20783

.~

APPROVED FOR PUBLIC RELEASE , DIST RIB UTION UNLIMITED

~ ~ ~~



_ __  - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ - — ~~~~~~~~~~~ -
~~~~.

$ SECURITY CLASSIFICATION OF THIS PAGE (Ilisit D~~. Ifflesu~~ __________________________________

~, 
j 7)REPORT DOCUMENTATION PAGE BEFORE COUPLETING FORM

1. REPORT ~~~~~~~~~~~~~ 2. 30VT ACCESSION NO 3. RECiPIENT’ S CATALOG NUMBER 
—

~\ H ~~~~~ t~76.1461 ( /~~ I ______________________
4. TITL E (mid Subtitl.) - S. TYPE ~ F REPORT & PERIOD COVERED

( 
~~1 ~ABRICATION AND TESTING OF MOS SCALER/LOGIC FINAL START DATE MAY 75

~ 7J AND OVERHEAD SAFETY INTEGRATED CIRCUIT . ~ END DATE MARCH 76

~~~~~~~~~~~~~~~~~~~~ 
..- S ..P.LRr~~~~~N.QQ$. REPORT NUMBER

1/ ~ 765 56~184O1 /
7. AUTHOR(~) ._~~~ -‘ 

\.. .  . ,,
~,e. i oR ÔRANT NUMIER(.)

~~~ )Gerald L 1bonaldson ,.— HDL Proj 653500
L. 

~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
I. PERFORMING ORGANIZATION NAM E AND ADDRESS lB. PROGNAM ELEMENT. PROJECT . TASK

~olIins Commercial Telecommunications Division ~~ -

Rockwell International Corporation
4311 Jamboree Boulevard Prog element: 6.46.02.A
Newport Beach , California 92663

II. CONTROLLING OFFICE NAME AND ADDRESS ~~-‘~~~~~~~ 12. REPORT
U. S. Army Defense & Readiness Command (//J May
Harry Diamond Laboratories 

~~~~~~ is . NUMBER OF PAGES
Adeiphi , Maryland 20783 273

IS. MONITORING AGENCY NAME & ADDRE$S(II dUIeswt from ConSrolUn OWe.) IS. SECURITY CLASS. (of thu ripest)

t’~~~~,) 7~~ 
( / 7 

-

~~ 

UNCLASSIFIED

— 
~~~.,

‘ \ 15.. OECLASS IFICAT ION/DOWNGRADING
/ ~ . / 1 / / U,) \ SCHEDULE

J 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

IL oj5 rRISUTI ON STATEMENT ~.f this RIpOdj

Approved for public release; distribution unlimited. (/  ~It~ 
‘

~

/ __1

17. DISTRIBUTION STATEMENT (of th. abu sed mites.d In Block 20, II dilMr.n t from Ripest)

IS. SUPPLEMENTARY NOTES

AM~~v1~~~ode: 6646~ 212D4540 1

~ 
~. ~1W664692D454 \

II. KEY WORDS (CmitMus ri, ,i,es•. .1d if n.c..omy ‘d Id. .ntlfy by block nombes)

MOS
SCALER/LOGIC AND OVERHEAD SAFETY
FUZE

4O
~ 4~ISTRAC ? (Comm.’. ‘.1 r•~~~~~• aId. II ,..•c..omy ‘.,4 ,~~~~~~

gf ,. by block mombe.)

This report presents the results of the fabrication and teat effort of a MOS/LSI integrated circuit
used in the XM587E2/XM724 Electronic Time Fuze designed by Harry Diamond Laboratories
(HDL). The integrated circuit performs the scaling and overhead safety functions of the fuze
system. The device was designed and produced under contract DAAG39-74-C-0 161.
The MOS/LSI circuit was successfully fabricated and tested to all requirements of contract
DAAG39-75-C-0146. One thousand first-article devices and six thousand production devices
were successfully qualified and then shipped to HDL.

DO ~ 1473 (DIllON or t NOV 55 5 O~~~~L(T(

~~~ .1 
~
• 

/ ~ SECURITY CLASSIFICATION OF THIS PAGE (Wlimi b~~. Intsri~~
~~~— ‘ / ~~‘ /

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _



SECURITY CLASSIFICATION OF THIS PAGE(Whin D.I. £nt.r.d)

2
SECURITY CLASSIFICATION OF THIS PAGE(W?, .n Data Ent.r~d)

w-~~ ~~~~~~~~~~~~~~~~~~~~~~ 
4~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~1L~~ ~~~~ ‘~~~~‘ .j



CONTENTS

Page

1. INTRODUCTION . 5

1.1 Scope 5
1.2 Background 5

2. FABRICATION 7

3. PACKAGING 9

3.1 Pin Definition 9
3.2 Additional Ceramic Vendors 9
3.3 Injection Molded Plastic Packages 9

4. TEST 10

4.1 Functional and Parametric Testing 10
4.2 Device Testing 10
4.3 Acceptance Testing 10

5. CONCLUSIONS AND RECOMMENDATIONS 16

5.1 Conclusions 16
5.2 Recommendations 16

APPENDICES

A. COLLINS PROCESS SPECIFICATION 765-4140-001 17

B. TEST PROGRAM FOR FAIRCHILD SENTRY 600 TESTER 23

C. PARAMETRIC RESULTS OF FIRST ARTICLE QUALITY
ACCEPTANCE TESTING 91

D. PARAMETRIC RESULTS OF PRODUCTION LOT QUALITY
ACCEPTANCE TESTING 181

DISTRIBUTION 271

3 

_ _ _Ii 
_±. ~~~~~~~~~~~~ 

I~1TI~Tom ~~~



1~~~

ILLUST RATI ONS

Figure Page

1 Logic Diagram of MOS Scaler/Logic and Overhead Safety Circuit 6
2 Microphotograph of MOS Scaler/Logic and Overhead Safety Chip 8
3 Composite of Modified Input Protection Device 11
4 Flow Chart of M1L.STD-883, Method 5004, Class B Screening Process 12
5 Quality Assurance Acceptance Test - Part I 13
6 Quality Assurance Acceptance Test — Part II 14
7 Results of First Article Acceptance Tests 14
8 Results of Production Lot Quality Acceptance Tests 15

I

4

L~~~~~~~~~~~~~~~~~~~ IJ~~~1~~~~~~~ .



1. INTRODUCTION

1.1 Scope

The scope of the Harry Diamond Laboratories (HDL) contract DAAG39-75-C-0146 was to fabricate
and test 7000 MOS Scaler/Logic and Overhead Safety Integrated Circuits. These devices were
assembled in 16 pin , side-brazed , dual-in-line ceramic packages. The circuit operation is defined by
HDL Specification Control Drawing 11711256. The circuit provides the scaling and overhead
safety functions for the XM587E2fXM724 Electronic Time Fuze currently under development at
HDL.

1.2 Background

The MOS Scaler/Logic and Overhead Safety Circuit as specified by FIDL drawing 11711256 was
originally designed , fabricated , and tested by Collins Radio under HDL contract DAAG39-74-C-
0161. The results of this previous contract are enumerated in HDL-CR-75-161-1. Figure 1 is a
detailed logic diagram of the MOS Scaler/Logic and Overhead Safety Circuit.
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2. FABRICATION

The MOS Scaler/Logic and Overhead Safety Circuit was fabricated by using the standard Collins
Radio High Threshold PMOS Process. The characteristics of this particular MOS process are shown
in appendix A.

Figure 2 shows a microphotograph of the chip after all processing steps have been completed .
The chip size is 101.0 X 59.0 mils.
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3. PACKA(;ING

3.1 Pin Definition

The MOS Scaler/Logic and Overhead Safety Circuit was delivered in a 16 pin , side-b razed. ceramic
dual-in-line package. The functional description of each terminal is defined below.

PIN DESCRIPTION

1 VDD Power Supply

~~ 2 OPT Output
3 ARM Output
4 FIRE Output
5 G14 Input
6 Q4 Output
7 Mu Inp ut
8 GN D (Substrate )
9 MON Input (Monitor Line)

10 CL Input (Clock)
11 SP Output ( Short Pulse)
12 LP Output (Long Pulse )
13 INH Input (Inhibit)
14 G32 Output
15 FP Input (Fuze Power)
16 Q6 Output

3.2 Additional Ceramic Vendors

Only one vendor is qualified to supply the 16 lead side-brazed ceramic dip used for this contract.
For large production orders, multip le sources are desirable. For this reason , Collins has researched
the other vendors , and if HDL can allow the length dimension to increase from 0.7 55 to 0.805 in..

• two alternate sources are available. If a large production order is received , Collins will qualify the
addi tional package vendor(s), provided the package dimensions are acceptable and approved by
HDL.

3.3 Injection Molded Plastic Packages

Another alternative to ceramic packages is injection-molded plastic packages. HDL and Collins
jointly investigated the encapsulation of the MOS Scaler/Logic and Overhead Safety Circuit in 16
lead-molded plastic dual-in-line packages during the execution of HDL contract DAAG39-74-C-
0161. The result of this mutual study is that the MOS Scaler/Logic and Overhead Safety Circuit
can meet the HDL quality requirements when encapsulated in a 16-pin molded plastic dual-in-line
package. This alternate packaging method will result in a lower unit cost for large production 

buys.9



4. TEST

4.1 Functional and Parametric Testing

Both functional and parametric testing were performed on the HDL Scaler/Logic and Overhead
Safety Circuit by a Fairchild Sentry 600 Tester located at the Collins Radio Group, Newport Beach
facility.

The test program used was the same as that used on HDL Contract DAAG39-74-C-0161 with three
minor exceptions.

a. In order to provide more efficient and reliable temperature testing capabilities the
program was modified to use a naked dip handler system rather than the previously used
carrier-based system.

b. To speed up go/no-go testing the program was modified to bypass the variable data
measurements during go/no-go testing. Variables data is still available under test operator
control.

c. Improved test techniques, such as pre-conditioning before variables data measurement ,
were incorporated for more reliable , large volume testing. The implementation was on
the recommendations of the Fairchild Sentry 600 Application group.

The listing of the Modified Symbolic Source Program used on the MOS Scaler/Logic and Overhead
Safety Circuit is contained in appendix B.

4.2 Device Testing

Collins successfully tested all the devices to the specified requirements of HDL Specification Con-
trol Drawing 11711256. During the evaluation of the test results it was discovered that a large
portion of the reject devices had failed due to a marginal negative input breakdown. Collins Design
and Process Engineering has determined that a yield improvement can be achieved if the P-Region
spacing on the field inversion transistor of the input protection device is increased from 0.4 to
0.5 mils. This modification can be accomplished via a single layer change (Layer 1). A composite
of the modified input protection device is found in figure 3.

4.3 Acceptance Testing

Collins Radio Group meets all the Product Assurance requirements of MIL-M-38510, Appendix A,
in addition to MIL-Q-9858. All MOS Scaler/Logic and Overhead Safety packages delivered to HDL
were manufactured per MIL-STD-883, Method 5004, Class B. The Collins implementation of the
HDL requirements is shown in the flow chart , figure 4. In addition , 164 devices from the first
article lot of 1,000 devices, as well as 164 devices from the production 1~t, were subjected to the
Group A, B and C Qualification Tests defined in HDL Specification Control Drawing 11711256. A
flow chart of this Quality Assurance Acceptance Testing is shown in figures 5 and 6. A summary of
the results is found in figures 7 and 8.
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test

Wafer &
Package

Alloy Die

Bond Wire — 1 mu aluminum ultrasonic
Pre Cap
Inspection (MIL-STD-883, Method 2010.1, Condition B)

Seal

High Temp Storage ~MIL-STD-883, Method 1008, Condition D)

Temperatu re Cycle (MIL-STD-883, Method 1010, Condition C)

Constant Acceleration (MIL-STD-883, Method 2001, Condition E) 30 KG

Fine Leak (MIL-STD-883, Methgd 1014, Condition A
Leak Rate of 5 x 10 ATMCC/SEC)

Gross Leak (MIL-STD-883, Method 1014, Condition C
Step 2 (W/O Vacuum)

Symbolization

Trim Leads

Final Electrical Test on Sentry 600 (at 25°C)
(Save Electrical Rejects)*

Final Visual/Mechanical Test

Lot(s) Ready for Q.A. Acceptance (Inspection Lot)

*These electrical rejects could be used in mechanical tests of Q.C. Acceptance.

Figure 4. Flow Chart of MIL-STD-883, Method 5004, Class B Screening Process.
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Inspection Lot formed for Q.A. Acceptance.

Government Source Inspection to pull following samples from the lot submitted for
acceptance.

(a) 132 samples for acceptance tests Al , A2 , A3, A4 , Bi , 82, B3, and Cl
(b) 32 samples (these may be electrical rejects ) for acceptance tests

B4 , 85, 86 and B7.

Serialize qualification samples. Group (b) samples are identified by an K preceeding the
serial number.

Hold remaining quantity of inspection lot. Devices from (a) and (b) are ready for Q.A.
Acceptance Test.

Al External Visual Inspection (MIL-STD -883 , Method 2009). This will be perfo rm ed on
18 devices from (a) above. Allow one reject.

A2 Operational Test (MIL-STD-883 , Method 3008, 3005). Total sample si ze is 132 devices.
Test all 132 devices. Record data for only 25 acceptable devices plus all rej ects by senal
num ber . A llow three rejects.

High Temp Test (+75°C). Allow one reject. On the 25 devices with variables
Low Temp Test (—55°C). Allow one reject. data from A2 test above.

On all 25 devices record the data at high temp and low temp by serial number.

81 Temperature Cycle (MIL-STD-883 , Method 10 10 , Condition A except Step 3 temp shall
be 750 ± 2°C and 8 Test Cycles) .

25 Devices. Allow one reject. Subsequent to temp cycle check electrically go-no go for
A2 tests above , however read and reco rd data on only 10 devices by seri al num ber.

82-1
Mech. Shock ( MIL-STD-883 , Method 2002 , Condition B Orientation Y 1 and Y 2 ).

B2-2
Constant Acceleration (MIL-STD-883 , Method 2001, Condi tion E , Orientation and Z1).

25 devices. Allow one reject. Subsequent to Mech Shock and Constant Acceleration ,
check elect ricall y go-no go for A2 tests , howeve r , read and record data on only 10 devices
by serial number.

83 H igh Temp Storage (MIL-STD-883 , Method 1008 , Condition C for 500 hours ) 25 devices.
Subsequent to Storage Test check electrically go-no go for A2 tests, however, read and
record data on only 10 devices by serial number.

Two devices are also incl u ded in samp les as spares. They will not be measured except for
government certified “no-test.”

Cl Vertical Recovery (to be performed by Government) o~ 5 devices. Government will return
the devices for retest.

Figure 5. Quality Assurance Acceptance Test - Part I.
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DESTRUCTIVE TESTS ON DEVICES NOS. Ri THROUGH R32

8 Devices 8 Devices 8 Devices I 8 Devices
No rejects No rejects No rejects No rejects
allowed. allowed. allowed. allowed.

Solderability Lead Integrity Seal Internal
B4 MIL-STD-883 85 MIL-STD-883 B6 MIL-STD-883 B7 Dimension

Method 2003 Method 2004 Method 1014 Per Drawing
All Pins Condition B2 Condition A

Figure 6. Quality Assurance Acceptance Test - Part II.

RESULTS OF ACCEPTANCE TESTING
SUB-
GROUP RESULTS REMARKS

Al EXTERNAL VISUAL NO FAILURES

A2 OPERATIONAL TEST NO FAILURES

A3 & HIGH & LOW 1 FAILURE ONE FAILURE ALLOWED
A4 TEMPERATURE TEST PASSED SUBGROUP REQUIREMENTS

Bl TEMPERATURE CYCLE NO FAILURES

B2.1 SHOCK AND NO FAILURES
B2.2 ACCELERATION

83 500 HOUR HIGH NO FAILURES
TEMPERATURE
STORAGE

B4 SOLDERABILITY NO FAILURES

B5 LEAD INTEGRITY NO FAILURES

B6 SEAL NO FAILURES

B7 INTERNAL NO FAILURES
DIMENSIONS

Cl VERTICAL RECOVERY NO FAILURES 30,000G BY HDL

Figure 7. Results of First Article Quality Acceptance Tests.
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RESULTS OF ACCEPTANCE TESTING
SUB-
GROUP RESULTS REMARKS

Al EXTERNAL VISUAL THREE LEADS TOO THICK - WAIVER
FAILURES APPROVED BY HDL

A2 OPERATIONAL TEST NO FAILURES

A3 & HIGH & LOW NO FAILURES
A4 TEMPERATURE TEST

Bi TEMPERATURE CYCLE NO FAILURES

B2.l SHOCK AND NO FAILURES
82.2 ACCELERATION

83 500 HOUR HIGH NO FAILURES
TEMPERATURE
STORAGE

B4 SOLDERABILITY NO FAILURES

B5 LEAD INTEGRITY NO FAILURES

B6 SEAL NO FAILURES

87 INTERNAL NO FAILURES
DIMENSIONS

Cl VERTICAL RECOVERY NO FAILURES 30,000G BY HDL

F Figure 8. Results of Production Lot Acceptance Tests.

Three subgroup Al (External Visual) failures occurred during the production lot quality acceptance
testing because the leads were 0.01 in. too thick. These failures will be eliminated in the future by
a tightened receiving inspection sample measurement of all leads.

It can be concluded that Collins successfully completed the quality acceptance testing as outlined
in the HDL Specification Control Drawing 11711256 , with the exception of the test dealing specif-
ically with the dual-in-line package. For the test where package failures occurred , a one-time waiver
was approved .

The parametric results of first-article and production lot acceptance testing are found in appendices
C ard D, respectively.
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5. CONCLUSIONS AND RECOMMENDATION S

5.1 Conclusions

The Collins Radio Group of Rockwell International successfully completed the fabrication and
testing of the Scaler/Logic and Overhead Safety Integrated Circuit in accordance with the HDL
Specification Control Drawing 11711256. Upon completion of the contract all 7,000 acceptable
devices were delivered to HDL.

Several important points resulting from this program are:

a. The MOS Scaler/Logic and Overhead Safety Circuit chip can be fabricated and tested in
production volumes.

b. The MOS Scaler/Logic and Overhead Safety Circuit meets all requirements over the
temperature range of -55 to +75°C.

c. The MOS Scaler/Logic and Overhead Safety Circuit can be efficiently tested on the
Sentry 600 tester.

5.2 Recommendations

The following suggestions are recommended to enhance the fabrication of production quantities
• of the MOS Scaler/Logic and Overhead Safety Circuit.

a. Develop guard band test parameters for 25°C production testing.

b. Encapsulate devices in molded plastic packages for lower unit cost and better shock
environment.

c. Use the high volume/high yield version (P/N 148-1350-001) of the P-Channel, high
threshold process (P/N 765-4140-001) used on this contract.

d. If using ceramic packages, delete the aging requirement from the Subgroup B4 test
conditions.

e. If using ceramic packages, change the package length dimension from a 0.755 to
0.805 in., which will allow up to two alternate sources to be approved.

f. Modify input protection device to allow a higher breakdown and thus a higher yield.
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appendix a

PROCESS SPECIFICATION

765—4140—001

THIS DOCUMENT DEFINES THE MATERI AL AND ELECTRICAL CHARACTERISTICS

FOR A HIGH THRESHOLD P-CHANNEL MOS PROCESS.

MATERIAL CHARACTERISTICS

ORIENTATION L’LANE (111)

TYPE - CZOCHRALISKI

DOPING - PHOSPHOROU S (N)

OXYGEN CONTENT - io~ ATOMS/CM3 MAXIMUM

DISLOCATION DENSITY - 500/CM2 AVERAGE , 1000/CM 2 MAXIMUM

RESISTIVITY - 5 ± 1.5 OHM CENTIMETER

MINORITY CARRIER LIFETIME - 5 MICROSECONDS MINIMUM
•1

DIAMETER - 2 ± .01 INCHES

THICKNESS - 0.0011 ± 0.0015 INCHES

WAFER FLAT ORIENTATION - PARALLEL TO (110) PLANE ± 1’~
FRONT SURFACE FINISH - LESS THAN 3 MICROINCHES RMS

POLISHED FRONT, ETCHED BACK

j
I
I

t 
~A1~ I CODE I DENT 1DWG NO~ -4 140- 331

SCALE IREV I~ IEET 2

.,.-.~~ ,-mu ~-S~~V
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appendix a

PROCESS PARAMETERS
(VALUE S ~RE + 10% UNLESS OTHERWISE INDICATED)

P-REGION SHEET RESISTIVITY
(4 POINT PROBE MEASUREMENT) 120 OHM S PER SQUARE

DIFFUSI ON DEPTH VERTICAL 2 . 2  MICRON S

LATERAL DIFFUSI ON 1. 5 MICR ONS

ALUMINUM SHEET RESISTIVITY 0.04 OHMS/SQUARE

• ALUMINUM THICKNES S 10 ,000 ANG NOMINAL RANGE
8, 500 TO 13 ,000 ANG

GATE OXIDE THICKNESS 1,400 ANG

OXIDE THICKNESS OVER N-FIELD 18,000 ANG

OXIDE THICKNESS OVER P-DIFFUSION 18,000 ANG

CAPACITANCE S

GATE 0.15 PF/SQ MIL (VGS=-IV)

METAL OVER P-REGION 0.012 PF/SQ MIL

METAL OVER N-FIELD 0.012 PF/SQ MIL

P-REGION TO SUBSTRATE 0.04 PF/SQ MIL (VPS=-1V)

TYPICAL PROCESS ELECTRICAL DEVICE CHARACTERISTICS

DEVICE CONSTANT - B’ = 2K’ = UKE/X (AVERAGE)

-55 DEG C , 10.3 MICROAMPERES PER VOLT-SQUARED VD = -lv , VGS = -12V

+25 DEG C , 5.9 MICROAMPERES PER VOLT-SQUARED VD = -lv , VGS = -12V

+125 DEG C , 4.5 MICROAMPERES PER VOLT-SQUARED VD = -lv , VGS =-12V

THRESHOLD VOLTAGE CHANGE WITH SOURCE-SUBSTRATE BACK BIAS

SIZE CODE IDENT DWG NO.
A 13499 ~ -4140-

SCALE IREV ISHEET 3

.,m.S~~S-4l~ •-•.~I
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SOURCE-SUBSTRATE BACK BIAS THRESHOLD CHANGE

-lv 
• -O.4V

-4V -l.OV

-16V —2 .4V

TEMPERATURE COEFFICIENT OF THRESHOLD VOLTAGE -4.0 MV/DEG C MAX

MOS TEST DEVI CE SPECIFI CATIONS AND TYPICAL

CHARACTERI STICS

A TEST DEVICE IS INCORPORATED IN ALL COLLINS MOS-LSI ARRAYS.

MASK DIMENSIONS AND ELECTRICAL CHARACTERISTICS OF A TYPICAL

DEVICE ARE :

MOS TEST DEVICE GATE WIDTH 4.6 MIL

• GATE LENGTH 0.4 MIL

FIELD INVERSION TEST DEVICE GATE WIDTH 4.8 MIL
GATE LENGTH 0.4 MIL

THRESHOLD VOLTAGE VTH AT IDS = 10 MICROAMPERES 3 .4
TO 4 .4V

¶ THRESHOLD CHANGE OVER LIFE LESS THAN 0 .5  VOLT
BVDSS (DRAIN TO SOURCE BREAKDOWN ) 30 VOLTS MIN.

35 - 40 VOLTS TYPICAL AT
IDS = 10 MICROAMPERES

BVGSS (GATE OXIDE BREAKDOWN ) 100 VOLTS MIN
~1’FF (FIELD INVERSI ON VOLTAGE) 32 VOLTS MIN

40 VOLTS TYPICAL AT
IDS = 10 MICROAMPERES

RON (DEVICE ON RESISTANCE) 1.0K + OR - 0.5K OHMS AT
VGS = -l2V , VDS = -lv

SIZE CODE IDENT DWG NO.

A 13499 -4140—

SCALE IREV ISHEET 4

•~4.IMS-42~ •-S.~ t
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D C I C A C C ~~ REVISIONS

T 0 [ N ~~ - [~ I~ G R E CORDS 
LTR DESCRIPTION DATE APVD

— RELEASED PER DRN W-(~(.~38O Z
JAN 2 ?  1976

tiNDER R[~LS I ON C0NT~OL

THIS SPECIFICATION DETAILS A SENTRY TEST PROGRAM SO URCE LIST I NG

FOR COMPR E HENS I W DEV I CE TESTS ON THE SENTRY 600 MOS TESTER .

TIlE DEVI CE NAM E IS HARRY DIA MOND LAB S MOS SCALER . THE DEVICE

TOP LEVEL PART NUMBER IS 765—1905—001.

THIS SPECIFICATION SUPERCEDES 615—0552—400, (DELETED).

CONTRACT NO. ROCKWELL INTERNATIONAL CORPORATION
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

COLLINS RADIO GROUP
• DALLAS .  TEX 75207 NEWPORT BEACH CAL I F 92663 CEDAR RAP ID S, IA 52406PREP G. TH AYER ~~~~

‘2-25-76
CHK D M U LL IN S~~~

rn 2—25—76 SENTRY 600 TEST PROGRA M FOR HARRY DIAMOND
LABS MOS SCALER DEVICE• APVD G. DONALDSON A~~

2_25_76
• _______________________ SIZE CODE IDENT DWG NO. 

________

A 3499 615-0552-401 METRIC

_____ _______________________ 

SCALE ISHEET I OF 65
074 8365 42 2 REV 2 - 2 7 7 5  ) •

REL ~~ REV_ — TC — CRQ NB? DLQ T09

• 25
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000001 REM TEST PROGRAM FOR HARRY DIAMOND LABS . MOS SCALER.
000001 DESIGN ENGINEERS J. ILLEGNER, J. IJONALDSON.
000001 TEST PROGRAM H. GILL. J. 1LLONER. D. MULLINS.
000001 COLLINS RADIO GROUP. JULY 1 1974.
000001 TEST PROGRAM LISN - 505524.
000001
000001
000001
000001 *TESTER PIN PKG PIN MPAB PROB SIGNAL FUNCTION *.

000001
000001
000001 1 1 4 VDD PWR( I)
000001 2 2 8 OPT IN/OUT
000001 3 3 11 ARM OUTPUT
000001 4 4 14 SIRE OUTPUT
000001 5 5 17 G14 INPUT
000001 6 6 20 04 OUTPUT
000001 7 7 20 Mu INPUT
000001 8 8 28 OND PWR(I>
000001 9 9 32 MON INPUT
000001 10 10 35 CL INPUT
04)0001 1! 11 37 SP OUTPUT
000001 12 12 39 LP OUTPUT
000001 13 13 41 INH INPUT
000001 14 14 43 032 OUTPUT

• 000001 15 15 51 FP INPUT
00004)1 16 16 53 06 OUTPUT
000001 17 17 VDD RES. TIED
)00001 .59 59 46 ES EDGE SENS
000001 60 47 ES-SW ES. WFR
000001
000001
000001 INSERT TOPSWT
00000 1 REM
000001 TOPSWT 4/11/7~i.
000001
000001 TOPSY SWITCH COMMAND
000001 SWITCH OPERATION

• 000001 0 OPERATOR INSTRUCTIONS
• 000001 1 WAFER TEST. ABORT ON FIR-ST FAILURE

• 000001 2 PACKAGE TEST , ABORT ON FIRST FAILURE (AMBIENT)
000001 2. 1 PACHAGE TEST, ABORT ON FIRST FAILURE (AMBIENT )
000001 (STATION 3D ONLY.
000001 2 2 PACKAGE TEST, ABORT ON FIRST FAILURE (HOT)
000001 2. 3 PACKAGE TEST. ABORT ON FIRST FAILURE (COLD)
000001 3 WAFER TEST SUMMARY
000001 4 PACKAGE TEST SUMMARY
000001 .5 WAFER TEST. COMPLETE TEST
0001)0 1 6 PACKAGE TEST. COMPLETE TEST
000001 4. 5—6. 57 SCHMOO PLOTS
000001 7 SCOPE LOOP
000001 $ VARIABLE DATA
000001
000001
000001
000001
000001 START : SET PAGE 14)24
000002 DCL VC251/765. 1874,001,85.410, 1905,001.25.7~.—5$.000003 0. 0, 0. 0, 0. 0, 0. 0, 0, 0, 0. 0, 0. 0. 0/~

Page 2
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000003 IF S W I T C H  NEO ‘3 THEN GOT’) VA RDAT
00000.5 WRITE (1 IF )  ‘

000006 WRITE (ITF’ ) ‘~~ I’S L I NE I-’RINTER OPERATIONAL
(400007 WRI TE (T TI- )
000010 WRITE ( T T P )  ‘* TYPE ‘0” IF YE’S “ 1 ”  IF NOT. *000011 REA D ( 1  fl ) ,:,L0L-:3,
000012 IF GLUES NED 0 THEN 60T0 ZNF,
000014
000014 WRI FE (LP) ***************~~* ****** ************a~~’ ,
00001.5 WRITE (LP ) ‘* HARRY DIAMOND LABS - MOS SCALAR. * .
000016 WRITE (LI-’)  *PROGRAM COMPILED JULY 1 1974.
00001/ W RITE (LF ) * 1ST UPDA1E PERFORMED AUG. 2 1974.
00002u WRITE (LP > ‘*2ND UPDATE PERFORMED SEPT. 16 1974.

WH ITE (LI- > ‘*3RD UPDAT E PERF ORMED SEPT. 4 1975,
WRITE (LP)  ‘*4TH LIF’DAIE I-’ERFOR’MELI NOV 6 1975.
W RITE (LF ) ************~~****~~************************ ‘ 1

‘.,o’:,024
000024 INF .
000024 WRITE (T T P )  ‘

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *‘;

0000.95 WR ITE ( T E E ) 
~~ REVISION 12 (PER SPECS)

0’:’Q’ :’25 W H I l E  (T IP)  ‘~~ DSN — 505524 01. SEPT. 4 1975, * ‘ ;

W PIT E (T T P )  ‘ *PI I; C F- N 765— 1905—001.
0:4 00:: : W HITE (1 IF’ ) *IHIl-’ (PN 765—1 874— 001.
0:100.31 WRITE (TIP ) *IIF’AE A- .:S Y Cl- N 765—1906—00 1.
00O0’3~ WRITE (T I P )  *PERFIJRI’TANCE ED. CFN 745—1907—001. *

WHITE (TIP ) ‘*tiIE SIZE (101 X 59) MILS.
o’:)oo34 WR ITE ( 1TF ’ ) *NLIMEER OF ‘:OMF’ . DIE/WAFER 410.
1,0,51:5 WR ITE (1IF’ ) ‘*WA FER TEMP $SC. I- F.’) 1 25, 75. —5 5.
000036 WRITE (1IF’) ** * * * *** * * * * * * *** * * * *** * * * * * ***4 4** *****

00003/
IN:SERT LOMMENLE,

0000:37 REM
004)037 COMMENCE 9/4/ / S
000037
(‘00037,_ ,o,:,c’ 5:7

RIN1:  W RITE (TTF’ ) ‘* * * * * * * * * * * * *** * * * * * * *** *** *** * * * * * * * * * * *,

(‘0004’) WRITE (HF’ ) * — — — ‘  OPERATOR NOTE *
00004 1 WRITE (TIP) *READ THE I-0LLOWI NO DESCRIPTION OF TESTS* ’ ;
00(1042 WRITE (TTF ’ ) * AND IHEN 1YF’E T HE DESIRED NUMBER * ‘

C>0004:3 WHITE (1 TF’ > * * * * * * * * * * * * * *4 i* * * *4* * * * * * * * * * * * * * *4* * *4* ’,

000044 WRITE (T IP)  —

000045 WRITE (TIP) ‘ NAME OF TEST 1YPE NUMBER ,
000046 WRITE (lIP) “WAFER TESI (HOT) 1’,
00:404 / WRITE (I IF’) • PACKAGE ‘lEST AT ROOM TEMP 2’
000050 WR ITE (I TF’ > PACKAf1E T EST Al ROOM 1EMP. 2. 1’;

• 000051 WRITE (T I P)  ‘ ( ST A T I O N  3D ONLY, HANDLER)
0000.52 WRITE (T IP)  ‘PACKA GE T E S T  FINAL (HOT) 2 2 ,
0004:45:3 WR ITE (TIF’ ) PACKAGE TEST FINAL (COLD) 2. 3 ;
000054 WRITE (ITF) - SUMMARY OF WAFER TESTING 3 ;

• 4)1)0055 W RITE (TIE’) ‘SUMMARY OF- PACKAGE TESTING 4’ ;
000056 WRITE (h F’ ) ‘ENGR WAFER TEST 5 ;
0000~~7 WRITE ( r IP > “ENGR PACKAGE TEST 6’ ;
000040 WRITE (TIP ) “SCHMOC’ I’LOTS- 6. 5—6 . 7’ ,
00006 1 WRITE (lIP ) ‘‘S’: :’PE LOOF’ (WFR & I-F’:’) 7
UO0O~~2 WR ITE (TIP) ‘VARIABLE DATA 8
‘:,00063
000043 READ (ITH ) ‘SWITCH
000064

Page 3
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000064 VAR DAT :
000064
000064 IF GLOB13 EQ 1 THEN BEGIN
000065 GLoEl:: 0.
000066 PAUSE 1.
000067 GOTO DEVVAR.
000070 END ,
000070 IF SWITCH EQ 3 THEN 6010 WA F- SMRY.
000012 IF SWITCH EQ 4 THEN 6010 F’KGSMRY;
000074 IF SWITCH LI 9 THEN 6010 DEVVAR;
000076
000076 WRITE (TIP ) ‘—-- BAD TEST NUMBER, RETYPE 
000077 0010 RTN1.
000100
000100 DEVVAR :
000100 DCL 81N17]/1B. 428. 28. 48. 108. 108. 208/; REM CARR. SYST EM.
000101
000101 PRESET:
000101 FORCE RESET;
000102 FORCE VFI 0, 0, RNG2;
000103 FORCE VF2 0. 0, RNG2;
000104 FORCE VF3 0. 0. RNG2.
000105 SET DA * (60:1);
000106 SET MA * (60:0);
000107 SET PERIOD 1E—6;
000110 ENABLE DA, MA;
000110 SET F * (6 0 : 0) ;
000111 ENABLE TEST;
000112
000112 REM CHECK OF CORRECT PROGRAM LOAD;
000112
000112 IF (6L084 AND 18) EQ 0 ‘THEN BEGiN
000113 ENABLE DCII 61 VIll ) + SOE-9; ENABLE DCIO LI VE12] — SOE—9;
000115 SET PMU SENSE, AUTO; FORCE VOLTAGE 0. RNG2;
000117 ENABLE RELAY; CPMU PIN 59; DISABLE RELAY;
000122 FORCE VOLTAGE —5, 0, RNGZ SET DELAY 1OE—3. DC.
000124 FORCE DELAY, MEASURE VALUE;
000126 IF VALUE LI (VtlII+SOE-9) AND VALUE GT (VC12]-SOE—9 ) THEN
000127 6010 ENDCHK;
000130
000130 WMSG: IF GLOB3 EQ 0 IHEN BEGIN

~~~ 

‘ 000131 WRITE (LP) “ . WRITE (LP ) -
000133 WRITE (LI-’) ‘* WRONG T EST PROGRAM OR PERFORMANCE BOARD. * ‘;
000134 WRITE (LP) ?T’ ? CHECK YOUR WOR K’~~??? ‘~

H. 000135 END.
000135 IF GLOE’:3 EQ 1 THEN BEGIN

1 ’ 000136 WRITE (TIP ) ‘ ‘ ; WRITE (TiP) ‘
000140 WRITE (TIP) ‘* WRONG lEST PROGRAM OR PERFORMANCE BOARD *’.
000141 WRITE (TTF’) ‘ 7 ‘7 7 CHECK YOUR WORK. 7 7
000142 END;
000142 6010 ABORT;
000143
000143 ENDCHK : SET DELAY 0. DC.
000144 GLOB4 GLCIE4 + 18;
000145 FORCE VOLTAGE 0. RNG2 . ENABLE RELAY ; XPMU PIN ;
000150 DISABLE RELAY ; DISABLE DCTO ; DISABLE L !CT1;
000153 END;
000 1~~3
000153 REM DELAY GENERATED BY 5600 l ESTER FOR DIACON HANDLER;

Page 4 615 0 5 5 2 4 0 1
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000153 iF (‘~W 1 TCH EU S l’F~’ :-WIT LH ES 3 OR ‘SWITCH L’S :3; AND
000154 ‘,,L ’El El) I) HEN L’:EISIN
4)00154 WRIT E ‘ IT P ) * ONE MINu TE DELAY INITIATED — SMILE — -
4)00155 UC IJLY 5 ‘.4 ,

000 154 SE1 DELAY DC DLY, F”:
OC’O157 I- ’:’f~ I 1 T HRU 6 DO BEG I N
1)00161. FORCE DELAY, F ORCE W A LT ;
000162 END;
4)00142 END; HEM 1 MIN DELAY I-OR FIR ST F’ACKGE BEI-’JRE TEST.
ool:’162 S ET DELAY C’ . 0. DC
000143 STST
000163 IF (S W I T C H  CT 2 AND SWITCH LT 3)  OF- S W I T C H  ED 8 THEN BEGIN
000164 IF GL’JE I EL’ 0 THEN EEoIN
00016’) WRITE ( 1TF ’ ) ‘I’S T H I S  A 4111:1 TO STICK HANDLER? (Y ES= O .  N O — i ) ’ ;
04)0166 READ (T f l , ) X ,
‘304)16 7 IF X ES 0 THEN BEGIN
000170 W R ITE ITP) ‘HOW MANY I-ARTS IN A FIJLL 411:1, ’ ’.
u00171 READ (IlL ) X,
000172 GLOE1 X ~ IOQE,
000173 ENDS END;
0001’/~
0001/:3 IF ( lJLlJBl ANtI 77008 ) NE’) I) THEN BEGIN
000174 • DCL BINL 71/it :, 425:, 1028, 2028, 4028. 4028. 402B/,
000173
000175 IF (OLIJE1 AND 77008)/ lOOD EQ ( GLOB1 AND 778) THEN BEGIN
000176 GLOB1 — GL’JBl AND 77008. REM h’ESEI LOIJNT TO ZERO;

• 00017/ WRITE ITF’ ) ‘* 0)00 STICK IS FULL. - *
04)0200 WRITE (TTF ’ ) ‘* INSERT EMPTY STICK AND PUSH START BUTTON. * .
(‘0024) 1 WRI IE ( E IP>  17408,

* 000202 PAUSE 4.
• 000203 ENS’ .

000243.3
000203 IF ( IJLOE1 AND 770000E),100B EQ (GLOB1 AND 77008 ) THEN BEGIN
000204 GLOB1 — GLOB 1 AND 77008.
000205 WRITE ( TIP) ‘~~ REJECT Sill>, IS FULL, , * ” ,
000206 WRITE (‘FTP > ‘* INSERT EMPTY STICK AND PUSH START BUTTON. *
000207 WRITE (EIR)  :37L-:,
000210 PAUSE ‘5
000211 END, END;
00021 1 IF GLOE1 ED 0 AND SWIT’:H El:! S THEN GLOB1 GLOE1 + I;
000213 END;
000213
00(1213 NO ISE VOLTS. AMPS. SECS. I - H Z .
000213 IF SWITCH El) 2 Uk’ SWITCH EQ 2, 1 THEN GL’J819 V [8I;
000215 IF S W I T C H  El) 2 1 THEN GLC’819 - V191;
000217 IF SWITCH 812 2 3  THEN IJLOEI2 Vt 101;
00022 1
(‘00221 REM VARIABLE DEFINITIONS
000221 V1~~-27 4 VOLTS • REM VDD (A)
000222 V2=—21. S VOLTS , REM VDD (B)
(00223 V:3~~-17 ‘3 VOLTS REM VDD (C)
000224 V4=O. ‘3 VOLTS • REM GND, l’C~ IM
01:10225 V5~~-E. 0 VOLT ’S ,’ REM DATA. CLI. LOW LEVEL;

V4- -2. 0 VOLTS • REM LIAIA. CLK HIGH LEVEL
000227 V ?~- —S. 0 VOLT’ S ; REM OUT LOW OP 1;
0002:30 V8=—2. I) VOLT S ; REM OUT HIGH OP 1.
000231 V’)— —4 . 0 VOLTS ; REM 01)1 LOW OP 2.
000232 VI0~ —O I VOLTS ; REM OUT HIGH OP 2;

V i  i~~—2 1 .  4 VOLT S , REM OUT LOW OP S

Pa ge 5 615 . 5 5 2  401
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0002:34 V12=-2 6 VOLTS • REM OUT HIGH OP 3;
000235 V13- -16. 7 VOLTS ; REM OUT LOW OP 4;
000236 V14 —2. 0 VOLTS a REM OUT HIGH OP 4;
000237 V15-— 16 9 VOLTS • REM OUT LOW OP 5;
004)240 V 16-—l0,  0 VOLTS • REM OUT HIGH OP 5;
000241 11=25 KHZ ; REM T. FREQ.
000242 12=408-6 SECS • REM 1. PERIOD a
001)243 ‘I 5=13E—6 ‘SECS • REM DATA DELAY. 102;
(‘00244 T4—20E—6 SECS ; REM DATA WIDTH. 102.
000245 17-30E—6 SECS ; REM STROBE DELAY. 107;
‘300246 T8=1E—6 .SECS a REM STROBE WIDTH. T67;
000247
0(14)247 IAM IN— —2E—3 AMPS;
00O~ 50 1AMAX- -IOE-3 AMPS.
000251
000251 BPASS 0;
000252

• 000252 FCIEST :
000252 GLOB2 GLUB2 + 1, REM TOTAL DEVICE COUNTER;
000253 REM CONNEC:TIONS AND MASK DEFINITIONS
000253 SET LOGIC I- &JS
000254 SET DA * 10001 01111 00101 01000 ( 38 : 0 ) 11
000255 SET SIB * 11001 01111 00101 01000 (38:0)11 ; REM OPT AS INPUT;
((00256 SET MB * 00000 00000 11010 (45: 0> ; REM OUTS 11. 12. 14
000257 SET MA * (60:0)
000240 SET S * 01(58:0);
000261 CGEN 1GZ 5, 7, 9. 13, 15 ; REM DATA PINS
000262 CONN DPS1 8, 64) • REM GROUND
000263 CONN DPS2 1. 17 • REM VDD
000264
(‘00264 REM TEST SETUP
000264 FORCE VFI 0, 0. RNG2 ; REM OND a
000245 FORCE VF2 V2, RNG3 a REM VDD SUPPLY
000266 FORCE E0 VS. RNG2 a REM DATA 0
000267 FORCE El V6, RNG2; REM DATA 1
((0027(1 FORCE EBO 0. 0. RNO2; REM ALT SUPPLY DATA;
(‘00271 SET SO V7. RNG’2 REM OUT REF. ZERO 1;
000272 SET SI VS. RN02 ; REM OUT REF. ONE 1;
00027:3
000273 REM ‘ l IMING GENERATOR CONNECTiONS AND DEFINITIONS
000273 SET PERIOD 12, RNG1
000274 SET TG2 DELAY 15, RNGO ; SET 102 WIDTH 16. RNGO
000276 SET 107 DELAY 17. RNOO ; SET 107 WIDTH T8. RNOO

• 000300
(‘00300 IF SWITCH LI 3 T HEN ON FCT, CTEST
(‘00302 IF SWITCH EQ 8 THEN ON FCI. yARD .
000204 NEXTO : COMI-’ COMF’ + 1 a REM COUNTER FOR S OUTS LEVELS a
000305

4 000305 Al 0 a
000306 INSERT HDLP1 a REM FIRST L. M, LOAD 0—999 LOCS;
000206 REM HDL MOS SCALER LOAD 1 -‘HDLPl” CREATED 6/20/74.
000306 BY H. ‘S. GILL.
000306 ENABLE DA.M8
000306 S1@ SET F 00001 01001 00111 00000
000307 SET F 00001 01000 00111 10000
000310 ‘SET F 00001 01001 00111 00000 a
000311 SET F 00001 01000 00111 10000
000312 SET F 00001 01001 00111 00000
000312 SET F (‘0001 01000 00111 10000
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• 000314 SE T’ F ‘ l ( ~ )~ ‘1 1,11 ‘:~: 1 o’:,i 11 ,,)~~~~,,j -
000315 ‘SET I- 00’.)ul ‘“ 1 ”)’. C”)I 11 j (,cII30

00’:’ 31 6 SE I F (‘‘l i_ U  1 0 1 0(1 0’.’ 111 ‘:000,3
000317 ‘381 F ‘)O’)O l ‘: 1 ,)’:,’. L i  11 10(1013
000 320 ‘SET I- 13(1(10 1 0100 1 00111 000(11 *

00022 1 SET F” ‘:‘‘:‘‘:‘‘:‘ - ‘ i  U i ,  ‘i’,’ I l l  1 u,:, .’)
• 000322 ~:E I F ‘S’,’L’3’1 @1 0 .1 1 C”, 111 00000

00032 3 ‘SE 1 I- ‘:‘‘:‘uUi ‘.10’ ’’ ’ ’ uo i 11 11: 00l:1 -
000324 ‘SET F (‘0001 01~ ”~ 1 30111 00000
‘x’’:’ :2’ ., SET F— 00001 01 C L ’ )  ‘~‘0I 11 1000’:’

• 000324 “~E T F ‘3000 1 “loU 1 “0)11 Oo,x,O
001:132 / ‘SET I- 00001 ‘.‘ i .  ‘u . 0’:’’:’ 11 1 30 :10 .

‘300.3 3 :’ s ET F ooo’:’ I ii 0,: ; ‘:‘‘:‘Ul 2 ‘_ ‘o ’s :’’: ’ -
:31 ‘SET F ‘:‘oooi 1)1 1 ,,: 1 ‘:‘‘:‘i 1 1 0’)(’v

01:1:1332 ‘SET 1— 00001 ‘:10,1 1 1 . 1 1  uoO’:a i
OC’O 33S sET F 00(101 01000 11(111 uo’:-’:’o *
000334 SET F 0(300 1 0 1O(’ l 11(11 1 uO” -

• oo’:’ 335 SET F 1)0(11)1 01000 111:111 1
0003 -:~ , -SET I- 00001 ~‘i ‘1 1’ 1 11 01 1 013(104) *
0003.3 / ‘S ET F 000’) 1 01(00 11 )11 ooooo *

0 :1034 , ‘SET I-’ 0’)’S’) l ‘3 10 , 1  I ioi 1 iooou
00034 1 ‘SET F (b C”) 1 0113(1(1 11 (111 j (’(bOO
O’:’C 342 ‘38 T F ooo’:’ 1 01 OC’ 1 11011
000343 SET F ‘:‘oc’oi (‘1000 11’Sll ‘,‘uC’O’, .
000344 SET F 000(’l O1O(’ l 11)1111 10001
000345 SET F 00001 1000 11 (111 1,3,3(3’:’
000344 ‘SET F 3013(1 1 Cli (101 11 (‘1 1 00(100 • I 

-
000347 SET I-’ 00001 (111)00 111)11 00000 •
000350 ‘:‘ET F 00001 uI0(’ l 11(3 11 1000’) *
01)0351 ‘ .ET F 00001 0100’:’ 11011 1 o’:’oo
(‘00352 ‘SET F 00001 010(11 11(111 000(10
0043:353 ‘SET F 00001 01000 11,311 00000
000354 SET F 00001 010(11 11 (11 1(0’)’)
000355 SET F 00001 01000 11011 10000
000356 S ET F 00001 01011 11011 (‘(‘(‘01
)XH)35/ S-El F 00001 01010 11011 C’oo’: ’, ,

000 360 SET F 0001)1 01011 11011 100(11)
‘300341 ‘SET F 001)01 01010 11011 100(’O
000362 SET F 00001 111)11 11001 1000’) .

• oo’:’ 34 3 ‘SET F 00001 11010 11001 1000(3
0(10 364 “,ET F- 1)0001 01011 11011 10000 •
000345 SET F 00001 01010 11011 1(3000
000344 ~E T F 00001 11011 11001 10000

: 04)1)36 / S E T  F 01)001 11010 11001 10000
000370 i-E T F 1)000 1 ‘3 11)11 11011 10001
00(1371 S ET  F 00001 01010 11011 10000

• 0(1(1372 ‘SET F 0004)1 11011 11001 10000
000 373 “ Er  F 0000 1 11010 11001 10000 a

000374 ‘SEI F 00001 01011 11011 10000
‘:0 :1:75 , E T  F 00001 01010 11011 10000
(301(374 SET I- 00001 11011 11001 10000
000377 ‘SET F 00001 11010 11001 10000
00040u SET F 1)0001 01011 11011 10000
(‘(‘(14(’1 ‘SET I- 00001 011)10 11011 10000
000402 ‘,-E T F- 00000 11011 11001 10001
000403 -SET F 00000 01010 11001 10000 ;
000404 -SET 1- 00000 01011 11011 10000
000405 sET F 00000 ‘31010 11011 10000
001:1404 ‘SET 1- 1)0000 111)11 11001 10000
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00o407 4.81 F 0000(1 1 (‘10 11 0131 104)00
000410 SET F 00004) (‘14)11 11(111 1C(000
000411 SET F 00000 0 1010 11011 10000
(‘004 12 SET I- 00000 11011 11001 11)000
00041s ‘SET F 00000 o1’:) lI) 1 iocui 10000
004)414 SET I- 00000 (‘2 (32 1 11011 10001
000415 SET F 00000 01010 11011 10000 a
001:1416 SET F 00000 11011 1101)1 10000
000417 SET I- (

~10000 (‘1010 11001 10000
001)421) SE] F 001)00 (‘1011 11(311 10000
000421 SET F 0043(1(1 01010 11(111 1004)0
000422 SET F 0.304:11) 11011 11001 14)000
000423 SET F 000(30 0 1(11(3 1113(11 10000
000424 ‘SET F 00000 01011 11011 14)01)4)
000425 ‘SET F 00(30(3 01(110 111)11 100(30 a
000424 SET F 00001 11011 11001 10001
43 (30427 SET F 00001 11010 111)4) 1 10000
0004:30 SET F 00001 011)11 1 1C’ l 1 11)000
000431 SET F 00001 011)11) 11(111 10000
(300432 SET F 00(34)1 11011 11001 10000
000433’ SET F 00001 11010 11(301 10000
0(10434 SET F 04)0(3 1 (31011 11011 10004)
000435 SET F 00001 (31010 11011 1000’)
001)436 SET F 00(101 11011 11(301 100(30 a
00043’! SET F 00001 11010 111)1)1 100130
4)00440 ‘SET F 00001 ((1(111 111)11 10001
000441 SET F (30001 ((113 11) 11011 10000
000442 SET F 00(70 1 11011 111)01 10000
(30044.3 SET F 0(3(101 11011) 110(11 10000 a
0(1(3444 SET F 043(3(3 1 01011 11011 10(100
000445 SET F 00001 0101(3 11011 10000 a
0(30446 SET F 1)0001 11011 11001 10000 a
00(3447 SET F 00001 11(310 11001 100(10 a
000450 S-El F 00001 01011 11011 10000

• (300451 SET F 004)01 01014) 11011 10000 a
1)004.52 ‘SET F 00(301 00011 11001 10011
00045 :3 SET F 00001 00010 11001 10000-
000454 SET F 00001 (30011 11011 1004)0
‘300455 ‘SET F 00001 00010 11011 10000
000456 SET F (‘043(11 004)11 11001 14)000
00O4~~/ SET F 0(11)01 0(34) 1(3 11(1(11 1004)1) a
(30046(3 SET F 00001 4)0011 11011 1000(3 a
000461 SET F 00(3(3 1 43(1010 11011 10004) a

• 000462 SET F 0(3001 4)1)011 11(301 10000 a
000463 SET F 00(301 00010 11001 10000 a
(‘00464 SET F (3(301) 1 (3(3011 11011 10001
000465 S ET F (30001 ‘:bool’) 11011 10000 a
000466 SET F 0(34)01 ‘3001 1 110(3 1 10000
0(’0467 SET F 0(3001 0001’) 114)43 1 10000
000470 SET F 00001 00(’ll 11011 10000
000471 ‘SET F 4)4)0(3 1 00010 11011 10000 a
000472 ‘SET F 000(11 001)11 11001 10000
000473: SET F (30(301 00010 11001 10000
000474 ‘SET F 13(1001 1)0(111 11011 10000
000475 SET F 004)01 00010 11011 10000 a
000476 SET F (30001 11011 110(3 1 10001 a
00047’! SET F (3(3(301 114) 1’) 11001 10000
000500 SET F 00(301 (31011 11011 104)00
0005 (31 SET F 00001 01010 11011 10000 a
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UOL’SC’2 SET F uo’ .”, 1 11 ’’ 11 11001 1 01,101)
0005C’ ,: SET 1- OC’OOl 1 1 - - l u  1 1 .0 1  1 ,1,0:’
000504 SE T F 00’)’ .’ 1 ‘3 I’ ll  1 1 , 1 1  1 ,00’:’
000505 SET F 0 .”) ,’! ‘‘i i’:’ 11 0 11 10000
000506 SET F— ‘,‘‘_ ‘‘‘ ‘ .‘ 1 1 1 - - I l  11 ‘.‘‘‘l 1
00050/ ‘~-E’ F F ,l:, ,1  1 1 - - i ’ .’ 111(L’ l 10’:’(’0
000510 SET F ‘(‘.01 o l’ , ’ll 110 11  1(1001
4)00511 ‘SE 1 F 000C’ 1 ‘ ‘ 1 , 10  11 (‘11 1(3000
00051 2 SET F ‘(‘- -Ui 11 0 11 11, ’ , ’ 1 1 0000
1)005 1 3 SET ‘l’ ’)) ) ’I 11 (1 1 1:1 111:1(3 1 113000
000514 SET F ‘)‘X’Ul 01 : j  1 11)31 1 1(1(100
000515 ‘SET F ‘~‘‘)‘.-‘ ,‘1 ((1 - 1’) 1 1C’ l 1 i’:’ooo
00051 4 SE T F 00~”~’ 1 1 1’ ’  11 11 ‘3(3 1 1 )0”n’)
00051 / ‘SET F (3(70(3 1 11(11 0 11(101 1(3(304)
000520 ‘SET F’ 01)001 01011 111)11 113(10(1 a
00052 1 SET F 00(10 1 :‘;oio 1 1(11 11)000
000522 SET F ‘:‘uUol 11(111 1 1001 1 ‘:‘ooi
000523 SET F (30001 11(110 11001 101)01)
000524 SET F UOuOl 011)11 11011 10(30’)
000523 SET F o0’3L’1 :‘l.’l(’ 11011 10000
000526 SET I- 04)43(3 1 11)311 11(3 1)1 1(3(3(31) a
00052/ SET F (‘0001 1 l’)10 1 10)31 11)00(3

• 0,)C,~~’:L , SET F ‘31)1)1)1 01(111 11011 10000
000531 SET F- 1)00(11 01010 11011 11)000
000532 SET F ‘‘ ,“X’i 11 (111 11(301 10000
0(10533 ‘SEl F ‘‘00(1 11010 11001 10000 a
000534 ‘SET F OOL”.’ 1 011)11 1101 1 1,3(31)1
000535 SET F ‘3 )001 O1C’l’) 11(111 10(100
000534 SET F 0000 1 1101 1 11001 10000
0005 ’ S/ SET F u0’)Ol 1 1’310 11001 I000C’ a
000540 SET F (3(3(301 01)311 11011 101)0’) a
000541 ‘SET F 00001 01(110 11011 10000
000542 ‘SET I- 0’)00l 11011 11001 10000
000543 ‘SET F 00001 11010 11001 10000
1)00544 ‘SET F 00001 01011 11011 10000 a
000545 L1@ ‘SET F 00001 01010 11011 10000 a
000546 ENASLE DE. MB a
000546 52@ SET F 00101 01001 00111 00001 a
(30054/ ‘SET F 00101 01000 00111 10000 a
00055’) SET I- 00101 01001 00111 00000
000551 ‘SET F 00101 01(100 00111 10000
000552 ‘SET F 00101 01001 00111 00000
000553 ‘SET F 00101 01000 00111 10000 a

• 000554 SET F 00101 01001 00111 00000 a
000555 SET F 1)0101 01000 00111 10000 a
000556 SET F 00101 01001 00111 00000
00055/ SET F 00101 011:101) 00111 10000
‘300560 SET F 001’3 1 1)101) 1 (30111 00001 a
000561 ‘SET F ‘30101 1)11)1)1) 0(3111 10000 a
‘)(“3542 SET F 00101 01001 ‘70111 00000 a
00C’54~ SET F :‘oioi C’IOOO 0011 A 10000
000544 SET F ‘30101 01001 ‘3(3111 00000 a
000565 ‘SET F 00101 01’)’~”~’ 0(31 11 10000 a
000566 SET F (30101 ‘710”] 0(3111 00000 a
000567 SET F 00101 01’ , ’~’C’ 0 (3 111 T 0000
0005/0 S ET F 00101 01001 ‘30111 0(3000
000S71 SET F 00101 01000 ‘3 (3111 11)000 a

• 0005/2 ‘SET F 00101 ‘)lOOl (3(3111 0(1001
(‘0(1573 SET F 00101 01)3’:” :’ (30111 10000
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000574 SET F (>0101 01001 (30111 00000
000575 SET F 00101 01000 00111 10000
000576 SET F 00101 01001 00111 00000
000577 SET F 4)011) 1 01000 00111 10000 a
000600 SET F 00101 01(101 00111 04)000
000601 SET F 04)101 01004) 00111 10000
000602 SET F 00101 01001 00111 00000 a
000603 SET F 00101 01000 00111 10000
000604 SET F 00101 010(’ l 00111 00(301
000605 SET F’ 4)014) 1 01000 00111 14)000
000606 SET F 4)0101 01001 00111 00000
000607 SET F 00101 01(34)0 0(1111 10000
0006 1 0 SET F 470101 014701 00111 00000
000611 SET F 00101 (31000 00111 10000
000612 SET F 00 101 01001 00111 00000
000613 SET F 00101 oioo ’ :’ 00111 10000
000614 SET F (>1) 1(3 1 (31001 (30111 00(304)
000615 SE I F 00• I (‘1000 04)111 1000 (3
000616 SET F 0 LIl 01001 00111 00011
000617 SET F 00101 01000 00111 10000
000620 SET F 00101 01001 00111 00000 a
000621 SET F’ (70101 1)1000 0(3111 10000
000622 SET F 4)0101 01(3(1 1 00111 00000 a
000623 ~E I F 0014) 1 011)00 (7011 1 10000
000624 ‘SET F (3(1101 01001 00111 00000 a
000625 SET F 00101 01000 00111 10000 a
000626 SET F 00101 01001 00111 00000 a
000627 SE T F 00101 01000 0011 1 10000 a
000630 ‘SET F 00101 01001 00111 0000 1 a
000631 SET F (30101 01000 00111 10000 a
000632 SET F 00101 01001 00111 00000
000633 SET F (30101 01000 00111 10000 a
000634 SET F 00101 4)1001 00111 00000 a

000635 SET F 00101 01000 00111 10000
000636 SET F 00101 01001 00111 00000 a
000637 SET F 00101 01000 00011 10000
000640 SET F 00101 01001 00011 00000 a
000641 SET F 4)0101 01000 10011 10000
000642 SET F 00101 01001 11011 00001 a
000643 SET F 00101 01000 11011 00000 a
000644 SET F 00101 0100 1 11011 10000 a
000645 SET F 00101 01(74)0 11011 10000
000646 SET F OO1C’ l 01001 11011 00000 a
000647 SET F 4)4) 14) 1 0101)4) 11011 00000
000650 SET F 00101 014)01 11011 10030
0006S1 sET F 00101 01000 11011 10000
000652 SET F 00101 01001 11011 00004) a
000653 SET F 00101 01000 11011 00000 a
0006S4 SET F 00101 01001 11011 10001 a
000655 SET F 00101 01000 1101 1 10000 a

$ 000656 SET F 00101 01001 11011 00000 a
0006S7 SET F 00101 01(30(1 11011 00000q 000660 SET F 0011)1 0101)1 11011 10(300 a
000661 SET F 00101 01000 11011 10000
000662 SET F 01)101 1)1431) 1 11011 00000 a
000663 SET F 0014) 1 0104)0 11011 00000
000664 SET F 00101 ‘71001 11011 10000 a
00066S SET F (34)101 01(300 11011 10000 a
000666 SET F 0(3 11)1 01011 11011 00001 a

Page 10 615 0 5 5 2 4 0 1

34

I

~~~~~~~~ 
“-.— — 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
* ,“ ~~‘ -• ‘

~~~ ‘~~ ~~~~~~~~~~~~



appendix b

000647 SET F 001(41 (‘1010 11011 00000
0006/0 SE T F 001 01 ‘, 1 311 ii’:’ i 1 1 0000
17(3(3471 ‘:-E T F 1)01(3 1 ‘)l 0 1’) 11011 10000
C’C’06/2 SET F ‘:“,iOi 11(7 11 1101) 1 10000
(3(10673 SET F (‘0101 11.10 110(11 10000
4)00414 ‘SET F’ OO1C’l 1)1011 11011 10(3 434)
0013675 SET F (‘(‘1(41 ‘‘IC’ 10 11(311 1(3(301)
‘300474 ‘SE] F (3(311) 1 11011 110(3 1 1000(~

( ,
000677 ‘SET F (‘0101 11(3 1’) 1 1001 10(7(30
00010’) ‘SET F 4)0101 01(111 11011 100(11
01)1)713 1 SET F (301(2 1 (:11,3 1 C’ 11(7 1 1 113(3(10
(‘C”)) ‘32 ‘581 F 0011)1 11 011 11001 1 0000
001)7(13 SET F 00 1(11 11(410 11(3(3 1 10000 ,
(:100704 sET F 00101 4)1011 1143 1 1 10(700 a
000705 ‘SET F ‘70101 01,310 11011 10000
01)0706 SET F 0’) 11) 1 11 Cli 1 1 1(1(41 1 0000 a
0007’)’! ‘SET F 00101 11(310 11(1(11 1(301)0 • a
(300710 SET F 0011)1 ((1011 11011 10000 a
0’3C’71 1 ‘SE F F 001(11 1)1010 11011 1(3000
000712 ‘SE] F 0(110(7 11(111 11(301 14:10(3 1
(‘00713 ‘SET F- 0(7100 0101’) 11001 113000 a
000714 sET F 00100 01’)ll 11(111 10000 a
000715 SET F ‘30100 01010 11011 10000
0(70714 SET F (30100 11(311 111)01 11)1)4)0 a
000717 ‘SET F (313 1(30 01010 11001 10000
000720 SET F 0(1100 01(111 11011 10001)
‘:400721 SET F ‘3(7 1(30 (3101(3 11011 1004)47 a
0’)0722 SE] F 0(11(3(3 111)11 1 1C>01 1(3(7(74)
(100723 ‘SET F 0011)1) (7 1(3 1(1 11(3(1 1 100(30 a
000724 ‘SET F 1)4) 100 01(111 11011 10001
(‘00725 SET F 0(7 1(30 01010 11011 1001)0 a
000726 SET F (701 00 1 101 1 11,7(7 1 113001) a
00072) SET F (70100 01010 11001 10000
000730 SET F 00100 01011 11(111 10000 a
000731 SET F 00100 01010 11(111 1001)0 a
1)1)0/32 SET F 00100 11011 11(101 10000
‘)C’073) SET F (70100 01(11(1 11(1(7 1 14)1)00 a
000734 ‘SE] F (301’)’) (3 1(311 11(111 10000 a
000735 SET F (31)1(70 ‘71010 11011 10000 a
000734 ‘SET F 0014)1 11011 11001 10001 a
00073’! ‘SET F (1(114) 1 1101’) 11(701 1(30,30
(700740 SET F ‘70101 ‘3 1 (311 11011 10000 a
000741 ‘SET F ‘3014)1 (‘1(11)) 1I’)ll 10000 a • ‘1000’/42 ‘SET F 0(3101 11011 1 10(’l 10000
00074 3 SET F 1)011)1 11010 11(301 14)000 a
000744 ‘SET F ‘70101 (‘1011 11 (711 10000
‘300745 SET F (‘0101 01010 11(311 11)0(70 a
000746 SET F 01)101 11011 11(101 1(3000 a

‘:‘o’:’747 ‘SET F 00101 1 lolL) 111)01 10000 a
0(10150 SET F 1)01(3 1 (7 11)11 11(311 10043 1 a
00075 1 SET F 01)1(11 01010 11(711 1000’) a
000752 SET F (7(11,3 1 11)311 110(7 1 10000 a
000753 SET I- 00101 114)10 11(701 10000 a
000754 SET F 00101 01011 11011 10000
000755 SET F 00101 011)10 11 (311 100(70 a
000756 SE T  F ‘)OiC’l 11 (311 110(31 1(700(7 a
0l)07S7 SET F 001(3 1 1101’) 1 IOC’l 101)047 a
‘300760 ‘SET F 00101 ‘7 11)11 11(111 11)01)0
000741 ‘SET F (34)101 (3 11)10 11(311 10000
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000762 SET F 00101 00011 11001 10011 a
000763 SET F 00101 00010 11001 10000
000764 SE! F 00101 00011 11011 10000 a
000765 SET F 00101 00010 11011 10000
00076k SET F 00101 00011 11001 20000
000767 SET F 00101 00010 11001 10000 a
000770 SET F 00101 00011 11011 10000
0007)1 SET F 00101 00010 11011 10000 a
000772 SET F 00101 00012 11001 10000
000773 SET F 0014) 1 00010 11001 10000 a
000774 SET F 00101 00011 11011 10001
00077~ SET F 00101 00010 11011 10000 a
000776 SET F 00101 00012 11001 10000 a
0007/7 SET F 00101 00010 11001 14)000
001000 SET F 00101 00011 11011 10000 a
001001 SET F 00101 00010 11011 20000 a
001002 SET F 00101 00011 11001 10000 a
001003 SET F 00101 00010 1104) 1 10000 a
001004 SET F 00101 00011 11011 10000
001005 SET F 00101 00010 11011 10000 a
001006 SET F 00101 11011 11001 10001
00100’? SET F 00101 11010 11001 10000 a
001010 SET F 00101 01011 11011 10000
001011 SET F 00101 01010 11011 10000 a
001012 SET F 00101 11011 11001 10000 a
001013 SET F 00101 11010 11001 10000 a
001014 SET F 00101 01011 1201 1 10000 a
001013 SET F 00101 01010 11011 10000 a
001016 SET F 00101 11011 1100 1 10000 a
001017 SET F 00101 11010 11001 10000 a
001020 SET F 00101 01011 11011 10001 a
00202 1 SET F 00101 01010 11011 10000 a
001022 SET F 00101 11011 11001 10000 a
001023 SET F 00101 114)10 11001 10000 a
001024 SET F 00101 01(711 11011 10000 a
001023 SET F 00101 4)1010 11011 10000
001026 SET F 00101 114 ) 11  11001 10000 a
001027 SET F 00101 11010 11001 10000 a
001030 SET F 00101 01011 11011 10000 a
001031 SET F 00101 01010 11011 10000 a
001032 SET F 00101 11011 11001 10001 a
001033 SET F 00101 11010 11001 10000 a
001034 SET F 00101 01011 11011 10000
001035 SET F 00101 01010 11011 10000

• 001036 SET F 00101 11011 11001 10000 a
• 001037 SET F 00101 11010 11001 10000 a

001040 SET F 00101 01011 11011 10000 a 3
001041 SET F 00101 01010 11011 10000 a
001042 SET F 00101 11011 11001 10000 a
001043 SET F 00101 11010 11001 10000 a
001044 SET F 00101 01011 11011 10001
001045 SET F 00101 01010 11011 10000
001046 SET F 00101 11011 11001 14)000 a
001047 SET F 00101 11010 11001 10000 a
001050 SET F 00101 01011 11011 10000 a
001051 SET F 00101 01010 11011 10000 a
001052 SET F 00101 11011 11001 10000 a
001053 SET F 00101 11010 11002 10000 a
001054 SET F 00101 01011 11011 10000
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001055 SET F ‘.01 , 1 ‘,‘i’:’ iO 11011 1’ ’ :’u’j
4)01056 SET F 001’.’ 1 11 ’’ 11 11001 10(14)1
00105/ SET F- ‘,‘:‘t oi 11’:’ l’) 1100 1 100’l” ,a
001060 SET F 00101 ‘:‘ 1l.’ll 11’~ 1 1 1’ ,’uuO
‘3) 1(4 1 SE] F 4)0101 ,‘l,,’lu 11,_ill 1 00430
01)11)42 SET F 001’.’ 1 11 (‘11 111)1)1 1 ‘,‘(‘o’:’ *
001063 ‘SET F ‘:0101 il l - I’ ,’ 1100 1 1000(1
00106 4 ‘SE T F ((01(7 1 ‘ ‘ 1011 11, _ li 1 10’)’)’) *

001065 ‘SET F’ (7(31(1 1 ((101’:’ 1 11,- i l  10004:’
013 1 (>44 SET F 00101 11011 11(3(3 1 1 ,7430’’
(301(367 SET I- 1)01,71 11’:’ 1’~’ 1100 i 1 )7(4(74)
001 070 ‘rE T F ‘)O 1 (‘1 01’.’ 11 11, - i l  1,70(71
001071 SE T F ‘70 1 (‘1 01(31 C’ 11011 100’)’)

‘SE ! F 0) 10 1 11 ,11  11001 10000
001013 SET F ‘ “ . 1 , 1  11’’ l))  ll’)Ol 10000 •
1)01 074 SET F 00101 ‘.‘ 1’ .’ 11 11011 1 0))00 •
0010’/5 SET F 01)1(11 010 10 11 (711 10000
0010/6 ‘SET F (‘011)1 11 (111 11001 10000
001077 ‘SET F ‘70101 11(3 1(7 1101) 1 1(7 (7(7(4
0011 00 ‘SET F (7(3 1 (‘1 ‘3 1(711 11)3 1 1 1 OOC’O
00114)1 SET F ‘30 1’’ 1 011)11) 11011 1000’)
001102 SET F 00101 11011 1101) 1 1(1001
001103 ‘SE’! F 001(71 11010 11001 10(400
001104 SET F ‘70101 (( 1(311 11011 ‘‘30(70 a a
001105 ‘SET F 00101 01)710 11011 10000 *
00 1104 SET F ))(‘ 101 11011 11(3 (11 1)71)0(7 a
00111)7 SET F 00101 11010 11,71:4 1 10000
04) 1110 ‘SET F ooi’:’ i ‘)l’)l 1 11011 104)1)0 *
001111 SET F (7(7 1(3 1 01010 11011 10000
001111 SET F ‘7(3101 11011 1 1C’01 10000
001113 SET F (30101 11010 110(3 1 1(3(70(7
001114 SET F 0014) 1 (> 1(111 11(7 11 10(7(3 1
001115 SET F 01)1(7 1 0101’) 11011 10(3(10 •
0(71116 SET F 00101 11(71 1 11(1(11 10000 a
001117 SET F 00101 11(3 1(3 11(101 10’)00 •
001 1 20 ‘SET F ‘701 (‘1 ‘31011 11 (‘11 1013(1(1 , a
001 121 SE] F 00101 (3101’) 11 (711 1’30’)0
001122 SET F 00101 11011 11(14)1 10000 • a
0011 2)  SET F 1)0 1 0 1 11’) 1 C’ 11001 1 0000 •
001124 SET F 00101 (11011 1 1(’l 1 10000 a
(301125 SET F (“7101 1)1010 11(111 1 (‘(>0’)

• 0(31124 ‘SET F (((7101 111)11 1 io’:’i 10011 *
001127 SET F (3(3 1(7 1 11011) 111701 101)00
001130 SET F (10101 1)11)11 1 1011 1001)13 a
‘3(31131 SET F- ‘301(3 1 (3 1(3 1(3 1 1(’l 1 10000
0’)1132 ‘SET F 00101 11011 11001 10000
001133 SET F OO1C’l 11(310 111)01 1000’7
001 134 SET F 00101 ‘31 (111 11 (311 1(7(10(1
001135 SET F 00101 01010 1 1’)Il 10000
001 134 SET F 00113 1 11011 11001 1(3(100 a
0011 37 SET F (31)1(3 1 1101(7 110(7 1 1(7001:,
001140 SET F 00101 01011 110 11 10001 a
001141 SET F ‘)‘7101 0101’:’ 11011 10000
001142 ‘SET F 0(1101 111)11 11(301 100(3(7 a
00114 $  ‘SET F 00101 11)310 11(301 100(10 *
0011 44 SE T F 001 (‘1 ‘31 01 1 11 (711 1(70(30
001145 ‘~.E I F 00101 01010 11(311 1000(1
001146 S ET F ooic’ i 11,311 11001 10000 *
0011 4 7 5 E T F- ‘30 1(3 1 11 C’ 1 0 1 1001 1(7(3(70
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00115(1 SET F ,,(1l01 014)11 11 (711 10000
‘3(1 151 ‘SE T F (30101 ((1010 11011 10000 a
001152 SET F ‘,‘(‘101 11011 110(11 10001 a
001153 sET F (7(4101 111)10 1104)1 11)000 a
(:401154 SET F ‘“31-;] 01 (111 110 11 10000 a
0(31 15’_ ‘SET F 01:41 1)1 01010 11011 10000
(301 156 SE T F 1)1)101 11 (711 114:101 14)0431)
00115 / ‘SET F 0011)1 11(71(1 110(11 14)000 a
4)13 1 16’) ‘SET F ‘30101 (11011 11 (311 1(343,3(7 a
00114 1 ‘SET F (30 1 (‘1 01011,> 11 (‘11 1(7470(1
001162 SET F 0010 1 11 (311 11001 10000
00114 3 ‘SET F (701(3 1 11010 110(11 104)0(7
4)1)1 164 ‘SET F (30113 1 0101 1 11 (111 1001)1
(34)1165 ‘SET F 170101 01(11(3 11 (311 10000
001166 ‘SET F (3(3101 11011 11(3(71 1(300’)
00116/ ‘SET F 00101 11 ‘:‘io 11(301 101)00
00117(3 ‘SE T F 00101 01011 11011 1000’)
(301171 SET F OOlul 01010 11011 10000
001171 ‘SE T F 00101 11 (311 11001 10000
0011 13 ‘SET F 0011) 1 l1(’lO 11001 10000 a
001174 SET F (3011)1 O I T 1 1 11011 10000 a
001175 SET F 00101 (11 (710 11011 1000(7
001176 ‘SET F (7(4101 11 (311 11001 10001 a
04)117! SET F 00101 11(41(7 11(301 14)000
001204) ‘SET F 00101 01011 11(111 10000
001201 ‘SET F 001(31 01(310 1101 1 10000
001232 ‘SET F 00101 11011 11001 10000
00120=: SET F 04)101 1101(3 11001 10000
0012(14 SET F (3(31(31 (31(311 11011 10000 a
001205 SET F 001(31 01010 11011 10000 a
001204 SET F 1)0101 11011 11001 10000 a
(70120’! SET F 00101 11 (71’) 11001 10000 a
‘7(3121 0 ‘SET F 01)101 (11(311 11 (111 10001 a
001211 SE T  F 00101 01010 1101 1 10000 a
001212 ‘SET F- 00101 11011 11001 10000
00121 :3 SET F 01)101 11010 11001 10000
001214 SET F (30101 01011 11011 1(3000 a
001215 SET F (70101 01014) 11011 10000 a
001216 SET F 00101 11011 11001 10000
001217 SET F 00101 11010 11001 10000 a
001220 SET F 4)011)1 01(31 1 11011 10000 a

• 001221 SET F 00101 01010 11011 10000 a
001222 SET F 00101 11011 11(701 10001 a
001223 SET F 00101 11010 11001 10000 a
001224 SET F ((1)101 014)11 11011 10000 a
001225 SET F 1)0101 01010 11011 10000
001226 SET F 00101 11011 11001 10000 a
00122) SET F 00101 1101’) 11001 10000 a
001230 ‘SET F 0010i 01(311 11(311 10000 a
001231 SET F 4)0101 01(310 111)11 10000 a

• 001~~11 SET F 00101 11)311 11001 10000 a
4)01233 SET F 001(71 11010 11001 10000 a
001234 SET F OO1C’l 01011 11011 10001 a
001235 SET F 00101 01010 11011 10000 a
001226 SET F 00101 11011 11001 10000 a
001237 SET F 00101 11010 11(301 10000 a
001240 SET F 0011)1 01011 11011 10(700 a
001241 SET F 00101 01010 114)11 10000
001242 SET F ooi:’ i 11011 11001 20000 a
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00124 • . 4  T F ‘‘0101 ii’:’ 1’.’ 11)3(3 1 1 (3’,(00
00 1 244 SE I F uu iui C’ 11 ,1 11 ii’) 11 1 01)00

• ‘:“,‘1245 SE F ‘301,1 01(’l, li ii 10(713(3
0’.’i 246 ~L T 4- ‘,‘ui’,’i 1 1)11 1 1C’Ol 10001
0( 124 /  S F 1  4- ‘ ‘ 0 1 . 1  11010 115 )3 1 10000 a
(((‘1 25 , ’ • F 1 ‘ . ‘‘ .‘ l’ .’i ‘) lOIl  11’:’ l 1 1 “000 a
001 25- 1 ‘:‘E T F ‘)O 1’) 1 ‘31(7 1’) 11 (311 1 (30(34) a
‘:“:‘1252 ‘ E l F’ ua)1U1 11011 1 i(>(11 10000
001253 F I F ‘,‘ul- , ’l 1101’) 11)3(3 1 1(3000 a
001554 F T  F- 00101 01011 11011 10(’00 a
001255 FT F ‘7(3101 01010 11011 1(((300 a

04:’ 1254 SE’! F (7(3 1 (31 11 (‘11 11001 1(3(3’)’)
001 25) sE T F (701 01 11)3 1 0 11001 1 ‘.“:‘oo *
001260 rET F 0()1C’l 01011 11011 10001 a
001 24 1 ‘S-E l F 71)101 01 ‘:‘io 11(311 1’~’000 a

• (343 1241 ‘SET F (71)101 11011 11(301 1)30’)
001 2/=- s ‘-.E T F- ‘)‘)i 01 11 01’:’ 11’)’.’ 1 1 ‘:‘ouo

FT F 00101 01011 1 1C’l 1 1 00C’O
‘77 1245 SET F 00101 01010 11011 1004)0
‘T IC’ 1 25’s • FT F 0(31).’] 110 11 11 (((11 10000 a
OOi2 s./ ‘SET F ‘: C’ioi 11010 1 i(’(’l ioo’:”:’
001270 rE I F ‘75’ 11)1 01011 11011 1000’:>
00 12 7 1 rE T ’  F 00101 01010 111)11 10000
04,1272 ‘SET F o’:’ioi 11(711 1 l0(’l 10011
00127) “sET F’ (‘(‘i ’:’i 11010 11(101 10000
001274 SET F- 1:1311)1 01)311 1 IC’l 1 1(31)1)0
0012/ 5 ‘SET F 00101 (‘1010 1 1011 100013 a
‘301276 ‘SET F (3(3 1 01 11,711 11 (‘C) 1 1(3001) a
00127/ ‘SET F 00101 111)10 1 1(’01 10000
001300 ‘SET F 00101 ‘311311 11011 1(3(30(3
(7(31301 SET F 0’) 1 (‘1 ‘3 1(3 14) 1 1011 1(30(10 *
001301 ‘SET F 5,01(11 11(311 11(3(11 10000
0013(33 SE1 F 001)1 1 ioi’:’ 11001 1(3000
001 304 ‘SET F ‘30101 01011 11011 10001
001 305 SET F- 001)1 ‘~1010 11(311 IC’000
001306 ‘SET F 001)31 11)311 11001 10000 a
001 301 SET F 0010 1 1101 0 11 0)3 1 1 0000
001310 SET F 00101 (‘1(311 11(111 10(400
001311 ‘SET F ‘3’)101 (71010 11011 10000 a
001311 ‘SE] F (30101 11011 11(301 10000
001313 SET F ‘301’3 1 11010 110(3 1 10000 a
001314 SET F 0’)101 ‘31011 11011 10000 a
001 31’) ‘SET F’ 00101 ol’:’ i’:’ I 1(’l 1 14)000 a
(‘(‘1316 ‘SET F ‘)01’31 11 (111 111)01 1(3001 a
001 317 ‘SE! F 001(7 1 1 1O1C’ 1 1001 10000 a
00132’.’ ‘SET F 001(31 01011 111)11 10000 a
00 1321 SET F 00101 01010 11(111 10000 a
001321 ‘SET F ‘71)1(3 1 11011 111)01 10000 a

$ 001 ‘32:3 ‘SE T F 00101 1101)) 11,74)1 10000 a
001324 ‘SET F (30101 ‘3 1 (311 11011 10000 a
001325 SET’ F 00101 01010 11011 10000 a
001324 ‘SET F (31) 11)1 111)11 11001 10000 a
00132’! SET F 001)31 11010 11001 10000 a
001331) ‘SET F ‘3(3 1(3 1 (‘1(311 11011 10001 a
00 1331 ‘SET F 00101 014)10 11021 10000 i
001332 SET F 0011)1 11011 11001 1OC .)0 a

4 ‘)01’33s ‘i-El F 05101 11010 11001 10000 a
(‘01354 SE] F ooi ’:’i 01011 11011 10000 a
001335 ‘SET F 0(1101 4)1010 11011 10000 a
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001336 SET F 00101 11011 1101)1 10000 a
001337 SET F 00101 11011) 11001 1(3000
00134L’ ‘SET F (701(7 1 4)1 4:411 i 1011 10000
001 34 1 SET F 001’7 1 01010 11011 10000
001342 SET F 1)0101 1 10 11 11001 10001
01)1343 ‘SET F 00101 11010 11001 10000
001344 ‘SF 1 F 00101 01011 11011 10000
001345 SET F 00101 0101o 11011 10000
001344 SET F 00101 11011 11001 10000 a
001 34/  ‘SET F 130101 11010 11001 10000 a
(‘0 135u ‘SET F 00101 01011 11011 10000 a
001351 ‘SET F (301(11 (:11010 11 (311 10000 a
001351 ‘SET F (‘Ol’) l 1 1 1 1  11001 10000
001353 SET F 00101 11010 11001 104)00 a
1)C’1354 SET F 00101 01011 11 (311 14)001 a
‘)01355 SET F ‘30101 1)1010 11(311 10000 a
001356 SET F 001431 1101 1 11001 10000 a
001:357 SET F 00101 11 010 11001 10000
001.360 ‘SET F 4)0101 01011 11011 10000 a
1)01361 SET F 00101 014)10 11011 10000 a
001362 SET F 00 101 11011 11001 10000 a
001363 SET F’ 00101 11010 11001 10000 a
001364 SET F 1)0101 01011 11011 10000 a
001365 ‘SET F 00101 01010 1101 1 10000 a
001366 SET F 00101 11011 11001 10001 a
00136’? SET F 001(31 11010 11001 10000 a
001370 SET F 00101 01011 11011 10000
001371 SET F 00101 01010 11011 10000 a
001372 ‘SET F 00101 11011 11001 10000 a
4)01:37:3 SET F 00101 11010 11001 10000 a
001374 SET F 00101 01011 1101 1 1000(1 a
001375 SET F 00101 01010 11011 10000
001376 SET F 00101 11011 11001 10000 a
001377 SET F 00101 11 010 11001 10000
00140’) SE] F’ 00101 01011 11011 10001 a
(3014(3 1 ‘SET F (301(11 01011) 11011 10000 a
00141)2 SET F 4)01(11 11011 11(301 10000 a
001403 SET F 001(11 1101’) 11001 10000 a
001404 SET F 0011)1 (31011 11011 10000 a
001405 ‘SET F 1)01(31 4)1010 11011 10000 a
001406 ‘SET F 00101 11011 1101)1 104)00 1
0014(3) ‘SET F 1)1)101 111310 11(301 10000 a

• ‘ 4)01410 SET F ‘30101 011)11 11 (311 1(3000 a
001411 SET F 1)0101 01(31’) 11011 10000 a
001412 SET F’ (3(3101 111)11 11001 10001
001413 ‘SET F 00101 11010 11 001 10000 a
001414 S;ET F 00101 01011 114)11 10000 a

• 001415 SET F (70101 01010 11011 10000 a
• 001416 SET F 001)3 1 11011 11001 10000 a

r 00141’? SET F 00101 11010 11001 10000 a
001420 S E T  F 00101 01011 11011 10000 a
01)1421 SET F 001(71 01(110 11011 10000 a
001421 SET F 00101 11011 11001 10000 a
001423 SET F 00101 11010 11001 10000 a
001424 ‘SET F 00101 01011 11011 10001 a
001425 SET F 00101 01010 11(311 10000
002426 SET F 00101 11011 11001 10000 a
001427 SET F 00101 11010 11001 20000 a
001430 SET F 00101 01011 11011 10000 a
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((0 1431 SET F ‘)‘,‘ 1Cl l ‘:‘i c’io 11(4 11 105101)
‘s F 1  F’ o015’ l 11’:’ii 11001 11)0(10

‘~l71  4 ,,: •: ‘=.~ r F (‘oi’:’i 1101’’  i i ’:’oi 1000’)
‘ ‘ ‘ 7 1 4 3 4  ‘SE T F ‘)Ol’ ,’l 5’1’3J 1 11)3 1 1 1000L’ *

‘SEl F ‘)‘_‘lOl ‘~‘101’) 11)311 ioo’:’o *

‘s-F T F ‘)‘)101 h ull 11(’Ol 1(7(111 a
00143/  ‘S-F T F ‘,‘O I’) i 115( 1(1 11(45( 1 1000(1
: 5 1 4 4 ,’ ‘ SET  F ‘301(4 1 ‘:‘ioi 1 114)11 1(1(4(14:4
001441  ‘SET F 470101 ‘‘ 1010 11011 10(1(7’)
001441 ‘SET F- OCIIO1 1IC ’ll 1 i C”:’i 1(3(1(31) a
0(4 1443 SET F (‘(>101 1 lui’:’ 11001 100(10
(‘(‘1444 ‘sE T F (‘(( 1(3 1 (‘151 1 11)711 1000(1
‘:“:‘ 144 ’.’ ‘SE T F 51(11 C’! 01010 11(311 15(017(3 

*
001446 ‘SET F- 00101 11011 11(101 10000 *

OC’1447 ‘SET F ‘30101 11(1 15’ 11 001 10000
001450 ‘SET F (35> 1 (11 ‘311)1 1 11)311 15)43)3 1
0o1451 ‘SET F 001)3 1 01)1(1 11,_Ill 100’)C)
001451 SET F (>015’ ! 1 1~ 11 1 ii ‘:‘oi 10(’00
001453 ‘SET F ‘30101 11010 h OC’! 1(3(100
001454 SE]’ F ‘30101 ‘~‘iC’ 1 1 115)11 IC’o’:’C’
(101455 ‘SET F (‘01(3 1 01010 111 :111 1 OC>00 *

001456 ‘SET F OOIC’ l 11(11 11001 iLl’
00145) ‘ :ET F ‘7(4 1(4 1 I IOIC’ i1(”~’1 10005’ *
510144’,’ ‘SET F 05(101 ‘:1,- i  1 11(11 10000 *

00144 1 ‘SET F 00101 ‘:‘ioio h u h  100013
001461 ‘SET F OC’ lC’l 1 i’:’i 1 110)3 1 1(001. *
(10146) SET F ‘:‘oi’:’i 1101’) 1 hOC ’ ! 1:’:’~3’:’ -
0’:’14/:,4 SET F ‘:‘oi’:’ i :10 11 11, 11  10(100 *
001445 ‘SE’! F o,:’lCa i :‘i :10 ii ‘:‘i 1 1 ‘:~ooc’
00144/:- ‘SET F 00101 i 1011 110,1 1005’’) *

00146 7 ‘SET F OC’l’) l 11:1’) 11(’(’ l 10000
• 0014 70 SET F ‘70101 ‘31 ,- l I  11 (111 133’- .’- , *

00147 1 ‘SET F :“:‘i ’:’i O1C’l’ 11011 i s : : ” : ’  *

00147,,: SET F (‘01 ‘,‘l i ’: ’i I 1150 1 1’3’3’X’
0,3147 ’,,: ‘SET F 001~~ I 11C’ i’ ,’ 11001 10000
:‘‘i 47 4 ‘SET F 001(1 :‘i ~ 1 1 11011 10001 a
‘:‘‘:‘i 47’,, ‘SET F ‘.01 5 1  51010 11(4 11 1000’)
‘ :01474 r E T  F (15) 1 3’! 111311 11001 10000 a
(“3 1 47 / ‘s ET F’ 3”,’ 1 3-1 1 1 010 11001 11)000
‘7(155’ S’ SET F C”:’i’,- i 011)11 11011 14)000 a
51015(’i S E T  F (X31l. 1 011)10 11011 14)000 a

* (“:1 501 ‘SET F 001’.’l 11011 1101)1 10000 a
0(31ST ’ : ‘SET F 00101 11010 11001 10000 a
00 155)4 ‘SET F (‘015-1 (‘1)311 11011 10000 a

‘SE’ ! F (“3171 ‘7101’) 11011 10000 a
SET F’ C”:ll ’:’l 11 (311 114)01 10001 a

(‘01537 S;ET F (‘(31)7 1 115)11) 1101)1 10000 a
ooisi’:’ SE] F ‘35>101 (>15(11 115 > 11  10000 a
001511 ‘SET F 001’) l 01010 11011 10000 a
01)1512 ‘SET F ‘75> 1,3 1 11(711 1151)3 1 10000 a
00151) ‘SE’! F 00101 1101’) 1 IC’71 1’3000 a
(3(11 5 1 4 S;E T F 0’) 1’) 1 01’7 1 1 11011 1434)00 a
oc’isis ‘S- FT F 00101 ‘:11010 11011 100’)O a
‘701514 ‘SET F ‘3(3 11)1 11)311 11013 1 101)00 a
oc’ 1517 ‘SET F (75( 1)7 1 11010 1 1(7(7 1 1(3000 a
001525’ SET F (>‘) l ’) l 01011 115 ( 11  101)01 a
(‘(‘1521 ‘SET F 0011)1 01010 11011 1174)00 *

(‘01521 ‘SET F ‘35( 1 (11 11011 1105( 1 10001)
00152 :’ ‘SET F (“7101 11010 111)01 10000 a
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001524 SET F L(0101 01011 11011 10000 a
001525 SET F 00101 01010 11011 10000
001526 SET F 00101 11 (311 110(71 1017()0 a
00152/ SET F 00101 11010 1 1001 10000 a
001530 SET F’ 470101 014)11 11(411 10000 a
001531 ‘SET F 001(3 1 0101(3 11011 10000 a
001532 SET F o’:’ioi 11011 11001 10001
001533 SET F 00101 11010 11001 10000
‘301534 SET F (75>101 01(711 11011 10000 a
001535 SET F 1)0101 (71 5(10 115)11 10000 a
0015s6 SET F 001(11 114)11 11(11)1 10000 a
001537 SET F 00101 11010 11001 10000 a
001540 SET F 00101 01011 11)11 10000
001541 SET F 00101 015>10 11011 10000
001542 SET F 00101 11(111 110(11 10000
00154.3 SET F (>5(1(41 11(710 11001 10004) a
04)1544 ‘SET F 00101 01)311 115)11 10001
001545 SET F OO1C)1 1)1010 11011 11)1)00
001546 ‘SET F 00101 11011 114)01 10(40(3
04)1547 SET F 001’~’ 1 1101’) 11001 10000
00155(3 ‘SET F ‘701):) 1 4) 1(711 11(711 11)00)) a
001551 SET F 1)01(31 0101:’ 114)11 10000
0015.52 SET F 00101 11011 11001 10000
001553 SET F 00101 1101’) 115) 1)1 100(’O
001554 ‘SET F 00101 O1C> 1 1 11011 hoc’OO
001555 SET F 00101 01010 11011 10000 a
001556 SET F 0015)1 11011 114)01 1004) 1 a
00155/ SET F 00101 11010 11001 14)04)0
001560 SET F 0010! 1)1011 1 11)11 1(704)0 a
001561 SET F 00101 0101(7 11 (311 10000 a
001562 SET F 00101 11011 110(71 1(704)0 a
00156.3 SET F 00101 11010 11(71)1 14)4)4)0 a
001564 SF1 F 4)0101 013(11 115>11 10000 a
001565 SET F 00101 01014) 11011 10000 a
001566 SET F 00101 11(711 11)701 10000 a
00156 / SET F 0011) 1 1101(1 114)01 10000 a
001570 SET F 01)101 01011 11011 10001
001571 ‘SET F 00101 011)117 111311 10000 a
001572 ‘SET F 00101 11 (311 11001 10000 a
001573 SE! F (30101 11(310 1101)1 10000 a
001574 SET F’ 04)101 01011 11011 10000 a
001 575 SET F 1)011)1 (71010 1 1011 14)13 47(7 a
001576 ‘SET F ‘70 101 11011 110(7 1 1001)0 a
0015’!) SET F ‘30101 11(3 1’) 1104) 1 14)000 a
001600 ‘SET F 00101 01011 11011 1’7000 a
001601 SET F 00101 0101C) 11011 10000

‘ 001602 SET F 00101 11011 11001 10011 a
001 603 SET F 00101 11010 11001 11)000 a
001604 SET F 001(71 (‘1011 11 (311 10000 a
001605 SE’! F 00101 :11010 11011 10(34)0 a
001606 SET F (30101 115 (11 11001 15(000
00160 ! SET F (>1)1(7 1 11010 11001 10000 a
001610 ‘SET F 00101 01011 11011 10000
001611 ‘SET F 04)101 4)14)15> 11011 10004) a
001612 ‘SET F” 01)101 11 (711 11001 14)04)0 a
002613 SET F 00101 11010 11002 10000 a
001614 SET F” 00101 01011 11 (711 10001
00 1615 ‘SE’ ! F 00101 01010 2 14 ) 1 1  101)00
001616 SET F oi:>ioi 11011 11001 10000 a
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00 1 4 1 7 sET F u01’) 1 11 5(1 0 11 oo 1 1(34:10(7 *

‘701421> ‘SE T F ‘70101 oi’:’i 1 1 1011 1(34)00
001 62 1 SET F 001’) 1 01’) 1’) 11 C’ 11 1000(7
05)1421 ‘SET F 1)0101 1 1C’ l 1 11001 1(3(74)0
0(1152. : ‘SET F 05> 1(11 11015) 115)5) 1 14)4300
001424 ‘SE T F o’:’ioi (‘1011 1 11:11 1 10000 a
001625 SET F 01)101 01C1 11) 11011 10000 a
001626 ‘SE’! F 00101 1 j:’i 1 11001 10001 *

001627 ‘S -FT F ‘:“:‘iol 115> 11’ 1 11:)’)! 1(3)00 a
00165’) ‘SE ] F UU1’7 1 CI I’:’! 1 114 :111 14)0(7(3
00163 1 S-El F ‘:“:‘l’)I ‘)101’~’ 111)11 10000 *

0015.32 SET F 00101 11011 111)01 10000
001’S3~ ‘SE’! F 00101 1h’)10 11001 1OC>00 a
1)01634 SET F ‘:~)1o1 511011 21)311 1OC>00
001635 SE’! F (701(3 1 oioi’:’ 11011 I000C’
001636 SET F 001131 11011 11001 10000
0(31637 ‘SET F 00101 11010 1 1C”~’1 10017(7 a
01:11640 SET F 0’7l01 01(311 11011 10001
001641 ‘SET F 047101 01010 11011 1 (70C’O *

001642 ‘SET F 00101 21011 111)01 10000 a
00164,3 ‘SET F 51(715)1 114)1’) 1 11:101 1005)0 *

OC’1644 SET F” 001)1 01011 111311 i oc”:’o
001445 SET F ‘)OiC’ l 0101’) 11011 1(3(75>0 a

001646 ‘SET F’ 001 .1  11011 1 h c”:’ i 1000’)
001647 ‘SET F 00101 11010 115>01 1(7(34)1:>
00 165*0 ‘SET F ooi’:’ 1 01(31 1 1 1(311 1 C>000 a
001651 ‘SET F ooi’:’ i (7101’) 11)711 1 )30(7,3 *

001652 SET F 00101 11011 11001 10001
001653 S;ET F 00101 1 iC’lO i io’:’i 10000 a
1)01654 ‘S-El F 00101 ‘31011 11’311 t 0000 a
1301655 SET F’ 5>0101 ‘71010 115)11 10000
001656 ‘SET F 00101 11011 115(4:11 1(7(7,30
4)01457 ‘SET F 1313101 11(3 1’:’ 11(75)1 l00’~>0 a
00166)) ‘SET F (30 1)3 1 ‘31’) 1 1 115)11 1000’) a
001661 ‘SET F ool(:’l 0101’) 11)311 ioooo a
001662 ‘SET F 00101 11(711 1 io’:’i 10000 a

001463 SET F 00101 11010 1IC>01 10000 a
001464 ‘SET F ‘71:1101 ‘71,711 11011 10001 a
001645 SET F 00101 ‘:‘h ’:’ho 11’) ! I 10000 a
0016 66 SET F 00101 11011 11001 1(3(3)30 *
001467 SET F 001511 1113 1(7 110)31 10000 a
00167)7 SET F’ (3)311)1 (7 1 5,11 11011 11)0’))) a

• ‘301671 ‘SET F 4)01’) 1 5)15)1(3 1 1(311 100(7(3
4 04)2672 ‘SET F 00101 21)711 1 i05’l 1)3(7(3’:’ a

001473 ‘SET I’ 03’l’)l 11)310 11)35(1 100’)0 a
001674 ‘SET F’ (301(3 1 1)15)11 1 IC>! 1 IOC(00 a
001475 ‘SET F Oc’lOl 01010 11(311 1(3000 a

• 001676 SET F 00101 ii’:>ii 110(71 10001 a
4’ 001677 SET F ):‘olOl 115)1(3 11(3(31 10000 a

001700 ‘SET F 00101 (315(21 11 (311 10001:)
001701 ‘SET F (3)31(71 ‘3101)) 115)1 1 10000 a
001 702 ‘SET F 00101 1 1 (311 11’301 1 000C>
(>01703 SET F’ 0011)1 111)1(3 1 1~:10i 10000
001704 ‘SET F 00101 ‘)l’)l 1 115>11 10000
0017(35 ‘SET F’ (3(31)31 015,1(3 115)11 11)4)05> a

001706 ‘SET F’ ‘301(3 1 11 (311 115>1)1 1001)1) a

01)170/ SET F” ‘)OlC> l 11(310 1 IC’Ol 10000 a
1)01710 SET F 001(31 (31(311 115)1 1 1(3(31:11 a
001 711 S E T  F 001 01 0 1(31 0 1 1011 1 c>ooo
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001712 SET F 00101 114)11 11043 1 10000 a
001713 ‘SF1 F (30101 11010 110(3 1 10000 a
001714 SET F (>13 14) 1 01011 11011 11)000
001715 SET F 1)1)101 01010 11011 10000
001716 SET F 430101 11011 11001 10000 a
001717 SET F 1)0101 11010 11001 10000 a
00172’:’ SE ! F 00101 01011 11011 10000 a
001721 SET F 00101 01010 11011 10000 a
001722 ‘SET F 00101 11011 11001 10001 a
001723 ‘SET F 00101 1 1010 11001 10000 a
001724 SET F’ (>0101 01011 11011 10000
001725 SE1 F 00101 01010 11011 10000 a
001726 SET F 0(114) 1 11011 11001 10000 a
001 72)  SET F 00101 11014) 11001 10000 a
001735’ ‘SE 4 F 00101 01011 11011 10(300
001731 SET F 0011)1 01010 11011 10000 a
0017 :32 ‘SET F’ ooioi 11 (311 11001 10000
00173) SE’! F’ 0015( 1 11014) 11001 1(3000 a
001734 SE’! F’ 00101 01011 11011 10001 a
0017:3.5 SET F’ (3(3 101 0101’) 11011 10000 a
4)01736 SET F’ 001(7 1 114)11 1104) 1 10(300 a
(3017-37 SET F 04)1(71 114)1(3 11001 1(3001)
001740 SET F’ (3(314)1 01(311 11 (311 14)000 a
001741 SET F 00101 015)1(3 11011 10000 a
001742 SET F 4)01(31 114)11 11(301 1004)0 a
001743 SET F (7(7101 11(7 1(3 1104) 1 10000 a
001744 SET F 00101 01011 11011 10000 a
001745 SET F 00101 01011) 11011 10000 a
001746 SET F 4)01(3 1 11011 11001 10011 a
00174/ SET F 00101 11010 11001 1(3000 a
001750 SET F 01)101 01011 11011 10000 a
04)1751 SET F (3014) 1 01010 11011 10000 a
4)01752 SET F 4)0101 11011 114)01 10000 a
001753 SET F- 00101 11010 114301 1~34304) a
001754 SE’! F 00101 01011 11011 1(30013 a
(701755 ‘SET F 01)101 ((1010 11011 10000 a
001756 SET F 00101 11011 110(31 14)000 a
001757 SET F (30101 11(310 11001 14)000 a
001 76o ‘SET F (35(1(11 ‘)l 011 11011 1(3001 a
001761 SET F 00101 01010 11011 10000 a
001762 SET F 00101 11011 11001 10000 a
001763 SET F 00101 11010 11001 10000

• * 001764 SET F 00101 4) 1(311 11(711 1(3000 a
001765 SET F 00101 01010 11011 10000 a
001766 ‘SET F 04) 14)1 11011 11001 10000 a
001767 SET F (70101 11010 11001 10000 a
001770 SET F 00101 011311 11011 10000 a
001771 ‘SET F 00101 1)1010 11011 10000
001772 SET F 00101 11011 11001 10001 a
001773 SET F 00101 11010 11001 10000 a
001774 SET F 001’)l 01011 11011 10000 a
001775 SET F 00101 1)1010 11011 10000 a
001776 SET F (7015( 1 11011 11001 10000 a
00177/ SET F 0(’101 1101(3 11001 10000 a
00205)0 SET F 00101 01011 11011 10000 a
00200 1 ‘SET F 0015> 1 014)10 1101.1 10000 a
002002 SET F 001’3 1 11011 114)01 10000 a

002003 ‘SET F 4)1)14) 1 11(7 1’) 11001 1(3000 a
002004 ‘S-El F 04) 11)1 (31011 11011 10001 a
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5,20)35 ‘SET F ‘.‘‘,‘l’s’l 01,310 11)311 1 )5’’:’:’ *

• 00205)6 ‘SET F’ ooi’:>i I 101 1 1 10’)l 1(3000 *

(‘C’2’ ’’ - ,’/ ‘SET F 430101 1 i ’:’i ’:’ 115>5 (1 15(5>54’)
‘3 325)10 ‘5 .ET F 001:1 OIL ’ll 1 15>11 10005) *
002 :11  ‘S-E l F ‘:‘‘:‘ioi 510 15’ 11011 1,:a:>oo
(‘(‘2 - i  ‘SET F-’ 001u1 1 1’,’! 1 1 15’C’ l 105 00 a
‘:‘‘:‘:‘:‘i 3 SET F 3’’.101 113 15’ 11)3’) ! 1)000 a

SE’ !  F ‘:1(3 15)1 5>1011 1 1C’l 1 10000 a
‘SET I— ‘:‘‘:‘iol .‘i’,’i’:’ 1 ioi I I’~’000 *

(‘‘:‘2016 SET F 05)1 )31 1 i:’i 1 11):’’:’! i :’’:’si *
CET F C(’:(l ’:’l 110 1’) 1 1 ’:’’:’i 1)3000
‘SET F ‘,‘‘.‘1’71 ‘:‘ioi 1 1 15)1 1 1 C’’)0L>

002 :421 ‘SE’! F uL-i’) 1 011)15~ 1 1 3’l 1 1,.--)’) *
‘SET F ‘s’.-l ’ .’l 11C ’h 1 11)35> 1 10000 *

‘: ‘02( ’2: : ‘SET F’ ‘:‘‘:‘l ’:’h 1 h5’1’~’ 1 1C’Ol 105)0)3
002024 ‘SE ! F 03-101 (‘15)11 11 (311 10005’
002025 ‘SET F ‘:43101 0101’) 11’:’!! 15>5)0’) *
0(2025- ‘SET F ‘X i 01 11011 11001 i ’:’ooo
‘35)2(27 ‘SET F C’C’ i’:’i 1101)) 1 i ’:’’:’ i 1’:-ooC’ a

• 0020 30 ‘SET F ‘:‘oioi (‘15’! 1 1 13 1 1 10001 *
0025)31 ‘SE> F 1)01)71 01 C’l C’ 11 (711 i OOC’O

‘SET F (:1)7151 1 11)3 1 1 11001 1OC>00 *

002C’3$ ‘SET F (:40101 1 1)31):’ 11(7(31 10005) a
( ‘( ‘25 ’ 34 ‘SET F 00101 ‘:‘i 011 1 i~:’i 1 1 0 00
002035 ‘SET F 00101 C’ l’)lC•’ 1 1C’ll iooo’:’ a
002036 ‘SET F 00101 11011 11(01 15,000 *

002’:’S/ ‘SE ’! F 00101 113 10 1 iO’:’i I (‘000
0025’4’:’ ‘SET F’ 00101 oi’:’i 1 11011 ioo’:’o *
0C>204l ‘SET F 00101 ‘:‘ioio 11011 1)30’:’’:’
002’:’4~ ‘SE ! F 0’71’~’1 11: 11  11) 5 1 1’3001 a
00204) SET F ‘X(IC’ l 11010 1 1001 10000 *
002:144 ‘SET F ‘:‘oh(’ l 01)711 11011 1 ):‘CH)C( a

SET F 00101 01010 11011 1’3000 *
002044 ‘i-El F ‘70101 11011 11)0’! 1CIOOC’ a
00204’! ‘SET F o’:’ioi 1101)) 1100 1 io’:’ ;’’:’
002050 ‘SET F’ ‘30101 015’!! 1 iO i  1 1000’) a
002)351 ‘ .ET F- 001 ‘:‘i (‘1010 111311 1(15(0)7 a

SE! F 001 71 1 i’:’i 1 115(5)1 0005’
SF2053 ‘SET F- 05’!’)! 1 1 ’:’l’) 11(7’:’ ! 150’)’:’ a
‘:‘02o54 ‘SET F ‘:‘‘:‘ioi ‘:‘i s’i 1 11):’! 1 IC’’:’’:’l *
0(1 055 SET F’ 05’lOl 0101’) 11 - ~’I 1 10005’ *

‘SET F o’:’i ’:’i hh (’ll 1 io’:’i i o’:’o’,’ a

• 05)20 5/ ‘SE’ ! F- 001:1 lh’:’h :’ 11)301 1::’’:’) *
-SET F 0(101 31)711 hl ’:’ll 15(10(3 a

(‘(‘2041 ‘SET F -:“:‘i’:’i 013,10 11011 10005) a
• 0’:’2’:’4.S ‘SET F 0)31’)! 1 i’:’ii 11(101 10(400 *

‘302,:’’;.) ‘SE ! F ,:‘ol’:(l 11)1’:’ 1 1 5)01 10005’ *
* 002044 SET F 0015(1 0h’~’1 1 1101! 10000 *

* ,‘ s):’2’:’s.-_ ‘SE] F ‘:‘‘:‘i ’:>i (‘101’:’ 1 i’)i I h o’X’o
002046 ‘SET F 05(151 110 11 11001 100(’l
002(67 ‘S-FT F 0,7101 1 1 :10 11001 1’)OOO *

* 0)2070 ‘SET F ‘:0101 ‘‘l’~’11 11 (311 1005)0
:. l:,o2071 ‘SET F ‘:‘oloi ‘:.‘ioio 115> 11 10005>

002072 ‘SET F C’oi ’:’i I 1011 1 15>01 ioooo *
01:42,37) ‘SET F ‘7010! 11010 11001 10000 *
002’:’74 ‘S-El F oo i’:’i 01(711 1 1’:’i 1 1OC’0’) a
00207 ’.’ SF1 F’ oo i C’i 015’l C’ 11011 10(30’) a
002:74 SET F :‘‘:‘i ’:’i 11)311 1 i ’:’s’i 10000 *
00207/ ‘S-E l F 01)101 1 1015> 1 1 OC’l 10000 a
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appendix b

I
i

(:02100 SET F 4)0101 01011 11)311 10001 a
4)02101 ‘i-El F 00101 01010 11011 10000 a
05,21(11 SET F 00101 11011 11001 10000
002103 SET F (:40101 11010 11001 10001) a
002104 SE r F 04:411)1 o 1011 1 1(71 1 11)000 a
002 105 SET F 1)014)1 ((1 01)) 11 (711 14:4000 a
‘,(02106 SET F (30101 1 14)11 11(701 14)1)00 a
002107 SET F 001’)J 11010 11001 10000 a
0c2110 ‘SET F 04)1(71 (31011 114)11 10000 a

1)02111 ‘SET F’ 0014)1 (:1101(7 iioii 1(3000 a
002112 SET F- 0(311)1 11011 11001 10011 a
00211 ‘:‘E T F 05)101 114)1 0 1 1001 1(704)0 a
002114 SET F 00101 C>1011 11011 105400 a
002 1 15 ‘SET F (347 14) 1 01010 114)11 104)0(4 a
04)2116 SE1 F’ 4)0101 11011 11001 10000 a
002117 SET F 4)015(1 114)10 110(71 1005>0
002120 SET F 0015> 1 011)11 11 (711 104)1)0 a
002121 SET F 00101 014)10 11011 104)00
4)02122 SET F 4)01(41 11011 11(35)1 10000
(302123 SET F 00101 114:1 15) 11(34)1 14)0(30 a
002124 ‘SE’! F 0015> 1 4)14)11 11011 1004)1 a
04)2125 SE! F OO1C’l 01011:4 11011 1(31)4)0
002126 SET F 04)101 11011 11001 10(100 a
002127 ‘SET F’ 0015(1 1101(3 110(71 1004)0 a
002130 ‘SET F 00101 01011 11011 10000 a
002131 SET F’ 001C>1 011:111:) 115)11 10000 a
0021:32 SET F’ OC>101 114:111 11001 14)000 a
002133 SET F OO1C> 1 I 101’) 114)01 100(70 a
002134 ‘SET F 1)0101 4)14)11 115>11 101)00 a
0(72 135 SET F (30101 01010 115>11 10000 a
002136 ‘SET F OOIC>1 11011 1105) 1 14)01)1 a
002137 ‘SET F 00101 I1O1C) 11001 14)1)04) a
002140 ‘SET F’ 00101 4)1(311 114)11 10000 a
002141 SE F 1)4:11 (>1 (71 (71’) 1101 1 14)000 a
002142 ‘SET F- 00101 11011 114)01 147000 a
002143 SET F ‘701(71 1 lc’hO 1 1(701 105)00 a
002144 ‘SET F’ 00101 01011 11 (311 10000 a
002145 ‘SET i~ 00101 4)1010 11(711 10000
002146 SET F 00101 11011 11001 10000 a
002147 SET F 00101 11010 11001 14)000 a
002150 SET F 00101 (31(311 11(111 10001 a

* 002151 SET F 00101 011310 114)11 1004)0 a
OC)2152 ‘SET F- 001’)l 11011 11001 14)000 a

• 002153 SET F’ 00101 11010 1104)1 1(7000 a
002154 SET F (10101 1)1011 115)11 10(701) a
002155 SE’! F ‘75(101 011)10 114)11 100(30
002156 SET F 00101 11011 11001 100(30
002157 SET F 5>015(1 1101’) 11001 1001)0 a

• 002140 SET F 00101 1)1011 114)11 10000 *
002161 SE1 F (34)101 C’lOlO 114)11 1(30(30 a
002141 SET F 00101 11011 110(31 10001 a
00214.3 ‘SET F 4301(31 11(71(1 114)01 10000 a
002144 SET F 001)) 1 01011 11011 10000 a
002165 SE’! F 0010! (31010 11 (311 104)00 a
002166 SET F 0010! 11011 11001 10000 a
00214/ SF1 F 0014) 1 11010 11001 10000 a
04)2170 ‘SET F 04)1 5> 1 4)1,711 11011 1(3000 a
s>02171 ‘SET F 0(31471 01010 11011 1000 (7 a
002171 SE’ ! F (70101 11(711 11001 1000(7 a
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appendix b

002173 SET F 00154 1 l l s’ lO  1104) 1 1 0000
002174 SET F 001.1  01) 11 11011 1C’O’:’ l
00217’:- ‘S-ET F 00101 ‘3101’) 114711 1’)’70~’
002176 ‘i-El F ()0i’)l 11 (311 11C’C’l 1,3(7(74:)
00217/ ‘SET F 05(101 1 15,10 1100 1 1000’)
00224)0 SE’ ! F 1)4)101 (‘1(:11 1 111)11 1005”)
OC’22’:’1 ‘SET F (30101 oi:’io 11011 10000 *
0’:>2201 SET F 00101 114)11 1 1(301 ioooo a
1)02251,3 SET F (31)11)1 21010 11001 10000
4)022(34 SE! F 00101 C> 1C>1 1 11(711 11)4)0(3 *
,3022C1’) ‘SET F OO1C’ l 01(3 1):’ 11011 10005’
‘3(32204 SET F- ‘70131 111 :111 11(3)31 10001 *
0022 (37 S;ET F OCI1OI 11010 11 OC’I 151005’ a
4)02210 SET F (‘(‘101 01S111 1 1C’ l 1 10000
0022 11 ‘SET F 4)1)1(3 1 oi’:>io 111:111 100C>0
002212 SET F C’0l3’ 1 11011 1 1 3-C l 10000 *
002213 ‘S-El F o’:(1o1 1101’:’ 11001 10000 a
002214 ‘SE! F 00101 01011 11011 1’XM)O *
( ‘( ‘2215 SET F 04:1101 ‘)1010 11011 1000(7

• 002216 SET F 0(7101 1 1:- i i 1105> 1 1(30(1(7
(702217 SEI F (3(3 14) 1 11010 1 i o’:> i 10000 a
002220 SET F 4)015(1 01(111 11011 14)001 *
(‘(‘2221 ‘SET F 001(31 01(710 115 (11 10000 a
OC’2222 SET F” (:4(31,31 1101 1 1 1 F’i 10000 a
00222’S SET F’ (7(3 1 ‘~ 1 11(3 1’) 115101 10(300 a
002224 SET F 00101 ‘31011 115)11 10001:) *

‘702225 SET F 00101 01010 11011 1000C’ a
OC’2224 SET F (:11)101 111)11 115(1:11 10000 a
‘302227 SET F 00101 11(3 1(7 115)1) 1 10000
002230 SET F (>015( 1 (7 1(711 1 11:11 1 10000
002231 SET F (3(7 1(3 1 O1O1C> 115>11 10000 a
0022:32 ‘SET F 0(3 15( 1 11(311 11(34) 1 1004) 1 a
00223:3 SET F 00101 1101’) llclOl 15(5)0(3 a

1)02234 SE’! F (30101 01011 11011 10000
C>02235 ‘SET F 00101 01010 11011 1(700(3 a
01)2236 SET F 001(71 11011 11c01 15(0017 a

002237 ‘SET F (30101 1IO1C’ 110(41 11)000 a
002240 ‘SE’! F’ 00101 131011 115 11 11)000
00224 1 SET F 00101 01010 11011 100c10 a
002242 ‘SET F’ 00101 11011 115>1)1 1004)0 a
002243 ‘SE’! F 00101 11010 110(3 1 11)005’ *

002 244 SET F 001(3 1 (71011 11011 10001 *

002245 SET F 1)0101 01015’ 11(111 100130 a
002246 ‘SET F 00101 114311 11001 1(30(3(7
00224’) -SE ] F (3(7101 114)1(3 1104)1 100017 *
(302251) SET F 00101 014)11 1 1(’l 1 11)000 a

‘ ):1172251 ‘SET F 001(71 01010 11 (311 10(300 *

(‘02252 SET F OO1C’ l 11011 11001 10000
(‘02253 SET F 00101 110 10 1 10(3 1 10000
002254 ‘S-E l F (30101 C (1011 11 (311 1 (30(10 a
002255 L2 5~ SET F- C0101 ‘3101(3 11 (111 105>00 a
002256
002254 IF SWITCH E57 7 THEN (‘010 LUfF’ a

002260 SET START ‘7
F 002241 ‘SET MA _F OR I~ Li  a

o’:) 2261 SET MINOR 1* 31 Li
C’0226$ ENAE:LE TEST • REM 1. VDD ‘ a
C)(>2264
OC’2244 FORCE VF2 VI. RNG3 * hEM VDD
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appendix b

002265 ‘SE’! START 160 a
002266 SET MAJOR 1. L2
002267 SET MINOR 1~ 32. L2
002274:) ENAELE TEST • REM 2. VDD A a
1)02271
(‘02271 AT 0
0(’22 72 I NSERT HDLP2 . REM SECOND L. M. LOAD 1000—1999
1”, 227 REM HDL MO’S ‘SCALER PATTERN LOAD 2 “HDLP2 ’ 6/20/74 ,
002272 CREA F ED EY H ‘S. GILL. a
002272 FNAELE DE. ME *
(F’2272 ‘D3~ SET F 00101 11 (311 1104)1 10000
0022 73 SE’! F 00101 1101’:’ 114)01 1000(1 a
002274 SET F OO1C’l ‘31011 11011 104)00 a
002275 ‘SET F 00101 01014) 115)11 10000 a
002274 ‘SET F OcliOl 11 (311 11042>1 14)004) a
0472271 ‘SET F (3(1101 11(31’) 1104:11 14)000 a
0023’)’> ‘SE] F 0C>101 01011 11 (311 147000
C>’2’2.301 S;El F’ (:10101 5)1(71(7 115>11 10000 a
C>02302 ‘SET F 00101 11011 114)01 10000
002303 ‘SET F (701(3 1 11(115) 114)42)1 1005>0 *
04)2:3(34 S;ET F 00101 01011 11 (711 10001 a
002305 SET F 0(3101 01010 115(11 10000 a
0025,34 ‘SET F 4)4) 1(2( 1 11011 11001 1 (2)000 a
002 307 ‘SET F 00101 11010 11001 10000 a
002310 ‘SET F 00101 01(311 11011 14)01)0 a
002311 ‘SET F (70101 01010 11011 10000 a
002312 ‘SET F (70101 114)11 11(14)1 10001) a

• 002313 SET F 00101 11010 11001 10004) a
002:314 ‘SE’! F 00101 (71(311 11011 14)000 a

• 002315 SET F 001C)I (3 1(2)10 11011 10000 a
002316 ‘SET F 00101 11011 11001 1(3001 a
00231) SET F OOIC (1 11010 11001 10000 a
0023243 SET F 4)015> 1 (>14)11 11011 1004)4) a
0(12.321 SE’! F 00101 01(31’) 11011 1(304)0 a
002322 SET F 00101 114)11 1100 1 10000 a

‘,>0232 3 SET F (7(311)1 11(31)) 11(101 100043 a
(>02324 SET F 1)4)1(31 1)1(311 115>11 10001) a
002:325 SE I F 00101 01010 110:1 100043 a
002326 SE’! F OOIC> 1 11011 114)01 1004)0 a
((42)2327 SET F 00101 11015> 11001 1 )304)4) a
002330 SET F 00101 01011 11011 10001 a
(((‘2331 ‘SF 1 F-’ 04)101 01010 11011 1C000 a

• 002332 SET F 00101 115) 11 11001 10000 a
002333 ‘SET F’ 01)101 11(110 11(75)1 1001)0 a
002334 SET F 00101 1)1011 11011 10000
002335 SET F 4)01(3 1 5) 1)310 11(311 1(3000 a
002336 S;Ei F 00101 11011 1104)1 11)000 a
002 3.37 SET F’ ((1)11)1 11010 11001 10000 a
002:340 SET F 00101 ‘71(311 11011 101)04) a
00234 1 ‘SE’] F’ (1(31(11 010113 11011 14)4)00 a
002342 ‘SET F (1(3101 11(111 1101) 1 10001 *
002,34:3 SET F’ ‘30101 11 (2)10 11001 10000 a
002344 SET F 00101 1)1011 11011 10(100 a
002:345 ‘SET F 001(31 01010 11(111 10000 a
002346 ‘SET F 00101 11011 11001 113000
002347 SET F 00101 11010 1101) 1 10000 a
002:350 SET F 00101 01011 11(111 10(100 at 002:351 SE) F’ (301(7 1 01(710 115>11 10(100 a
‘702351 SET F 043101 11’311 110(31 10000 a
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002 5:53 SET F ‘,‘‘,‘i’_ ’i 1 i’_ ’i’,( 15)42(1 1’)’ _ ’’)C’
002354 ‘SE ! F (>01)1 (‘1.11 11011 10,7(1 *
0:42:55 SET F 001(71 ‘,‘ i’7 i’ ,’ 114 ,> 1i 1:5’’:’’: *
002356 ‘S-Er F 00101 11 (2 ( 1 ]  110( 1 1(14)12”) *
0(72 35 / ‘SET F ‘:‘oi’,’l 11:10 1 ioc’i 1’:’OC’ :’ *

‘ ((12 541, SET F’ (75> 1)2> 1 ‘7 15 1 1  1 i’:’i I 1:42 ’ s’’:’
0(’2X. 1 ‘SET F ‘73>151 :‘i’’io 11(311 l’)OOO *
0023 42 ‘S-El I’ (3(1101 11011 114)01 10000
5 02 3 4 3  ‘S:El F 00101 11(11(2) 11(2(1)1 1((0c~o
002344 ‘SET F ((‘3101 01:-i 1 1101 1 105~00
05>2345 ‘SET F 00101 (‘101’) 11011 i ’)’700
002366 SET F 001:1 11011 IIC>01 1(35>42) 1
O(’2347 ‘S-El F (‘(‘1(41 11(11(3 11001 100C>0 .
‘X>237C’ ‘S-El F (>01(11 3) 1(2 ( 11 11011 i’~’’2’C’ _ ’
oC’2 ’371 SET F 0(1101 0101)) 11011 100 )0 a
002372 ‘SE T  F’ ‘3,2)101 11011 1105>1 1 ‘,‘(‘00
0023 73 SET F” 00101 110142) 1 IC’C> l 1CF”,,o
002374 SET F 0(31,3 1 01011 11011 105>00 a
(((‘237 5 SE’! F (‘01:1 01010 11011 10000
( ‘( ‘237 4 ‘SET F 00101 11011 110001 10’)O’)
( 72 3 7 7  SET F 0(71,2) 1 114 :1 1’:) 11(2)13 1 112>1:10):’ a
0))240C( SE ’! F (1(111)1 5>1011 11011 10(14) 1
s’024(’1 ‘SET F 001(1 (> 11310 11011 10(100 *(74)241)2 ‘SE t F (‘OlC> I 11(111 11001 1000C’ *
(102403 ‘S;ET F 001 (‘1 11 (‘1’) 113)3 1 1 00C’0 a
(702404 ‘SET F 0C>1’:’ 1 (‘1011 11011 1 (‘(‘(‘C’

SE’ !  F ‘:‘‘:‘i’:’i 01)10 11011 1000’) *
002404 ‘SE) F 00 101 11,311 11’X’ l 1 :400’:’ *

‘S-El F 00101 1101) 1100 1 10000
002410 ‘SET F 05- 1 24 1 (‘1011 11311 1)3000
002411 ‘SE’! F 00101 01(’IO 11(111 10C>(’O
002412 SET F OOIC’ l 11011 1 1-:’s’l 10001 a
(>02413 ‘SET F ‘)OlC’ l 1101’ ,’ 11001 1000’)
(((>2414 SET F (‘0101 01011 11011 10000
002415 ‘SE T F’ oo i:’i ‘:‘i’:> i’:’ 11011 1(005’ a
4)02416 ‘S-El F (1(11(11 11011 114)01 1’)O(’O
0(1 417 ‘S-El F- (‘3’1s’ 1 1142 ) 1,) 1170 1 1’2’000 a
00242’) ‘SET F’ (‘0101 ‘,‘i0i 1 11(311 10005’ a

002421 ‘SET F 0C 1’)l 010151 11011 10(’3’0 a
002422 ‘SET F (>01(4 1 11011 113”7 1 100(’O *
o,:,242:: ‘SET F (‘0101 11(3 1)2, 11(21(3 1 10000
5102424 ‘SET F ooi’:’i 01011 11011 1ooC’ l a

* (((>2425 SET F 00101 (‘1010 11011 10000’) a
002424 ‘SET F 00101 1 i’:’i 1 11001 ioo’:’o
002427 ‘SET F 430101 11(11(1 11001 1(1000
0(2 43’:’ ‘SET F (‘‘,‘I (‘1 01011 110 1 1 1 0005’ a
002431 ‘SET F (70101 0101’) 11011 ICF1,)C>
(‘02432 SET !~ 00101 11011 11001 10000 a

‘7 024 31  ‘SET F 00 101 1 i’:>i’:’ 114:1,2) 1 1(11>05)
002434 ‘S- El F ((01(4 1 OIC’ I 1 11011 101)5(0
002435 ‘SE ’ > F ‘2’C’i’ :’ 1 01,2,1’,’ 11 011 100000
o02435. ‘SE ! F’ 00101 11011 1i’X’ l 10011
002437 ‘SET F 1)0101 11015’ 1 1,0 1 io’:’oo a
00244’) ‘SET F 001~11 010 11 11(111 1000’) *
(‘C’2441 SET F 00101 (‘i(’i(’ 11011 1 ,3000
‘)(‘2442 ‘SE’ ! F C’0i’~’i 110 11 1100 1 100)30 a

t ),)0244 : ‘i-El F 0010 1 11010 11(1(11 IOC’OO *

002444 ‘SET F 00101 (‘1011 11( 11 10000 *

(‘(‘244’) ‘SET F 0015>1 0101’) 11’)il 1C~00() *
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(402 444 :-E I F 0(4 1(4 1 1 11) 1 1 11475> 1 1(15)05) *
(‘02447 ‘SET F 4342)1 (41 115> 1 1) 115>5(1 10(400 *
4)02454) ‘S-E l’ F ‘)OiC’l s’l’)il 11(1 1 10001 *
4,402451 ‘SET F (‘Ol’ ,’l 01010 11 (711 100(3(7
002452 SET F (10101 115>11 115>1)1 10005’ a
002453 ‘SET F- ‘30101 11010 1 10(11 10000 *
002454 ‘SET F’ 001(11 ‘:‘ioi 1 11011 1042)0(1
002455 ‘SET F 00101 01(110 11(311 10005)
‘‘02454 ‘SET F” 00101 113)11 115>5)1 143(300 a
002 457 ‘SET F (‘(‘101 1IC’lO 11001 1(105)0 *

‘ ‘(‘2440 ‘S-El F ‘734 1 (>1 (‘15’! 1 115> 1 1 14)5)’)’)
00244 1 SET F OO 1C* 1 ‘)1(>IC’ 1142) 11 10(1(40 a
(“:24 1:-) ‘SET F s(’ i’ ’i  11(411 115>5( 1 10001 *
4)02443 ‘S-E l 4’ (“71(4 1 11014) 111)01 11)0051 *
042>2444 S E ’ !  001:1 4) 15* 11 11(4 11 1))0’)(( a

‘S-El F ‘,‘*,‘l’.’l ‘_‘l’’l’) 11011 1005)0 *
002444 ‘SE’! 1’ ‘7)1’’ ! 11(111 115)0 1 10(40(3 a
002467 ‘SET 4- uOl ‘71 11 (‘1(1 1 i’7(’ 1 1510*30 *(,‘0247C’ ‘SET F ‘ “ ‘ ‘ 1 - ’ !  ‘ :1011 11(11 100’)Q a
CF’247 1 ‘LE T I’ ,,(,I* ,’l ,,‘i,,,i,,, 11(’ll 105>04:) *

05* 2472 ‘SE I F 00151 11”li 11)3 5> 1 1000’3 *

‘)02473 ‘SET F ‘:‘ ,‘ioi 11010 1 1~ 11:, 1 10000 a
(>02474 ‘S-El 4’ 00101 ()1C,1 1 1 1011 113(301 *
002475 ‘S ET F (‘0101 01010 11*7 11 10(34)5, *
002474 ‘SET F (‘C’ 1C’ 1 115>11 115,171 10)3(3(7
002477 SF1 F 00101 11015> 115>5(1 14)000 a
002504:’ ‘SET F :‘‘:‘ioi (2)14)11 11)2)11 1(34:4)34)
0472501 ‘S-El F 0C11 (>1 01010 11)711 105>0)3 a
‘~‘C’25C’2 ‘SET F OC) IC, 1 11(111 11(7(11 1(15)4)0 *

0 2,25( 3 ‘S-E l F’ (4(71 3)1 11>7 1’) 11(35> 1 1004)0 a
002504 SET F 001)3 1 015)11 115)11 10(100 a
0512505 ‘i-El F’ 001(4 1 (31131(7 11(111 1(1(34)5) a
002506 SET F ‘75> 14) 1 11011 11(2>5) 1 14)001 a
002507 S;EI F 00101 2 10 10 110f’l 10000 a
002510 ‘SE I F 0(11(11 (‘1 (>1 1 115)11 1(3005)
470251 1 ‘S-El F 05>101 (‘1)31 5> 115>11 1 5>4)5)5) a
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005-355 ‘SET F- o-:’- :- i I ‘.‘- l’’l’’,-l I i’_ ’’_ -’:- -:‘a.’’ -- _ --:- ~~ —
5 , 5 4 5 - f —  ‘S-El’ F’ ala ’ :’’ , - I  I .-, _ ‘(- S,,:a 1 1- _ -- _ - - . - a , , , , ‘ ,,,

-SET F” ,:~‘ , j  I ‘_ ‘,:,,_ ‘-:‘l 1 i,:,,_ - ,:- ,:‘,,, - _ - a : - i  —

‘_ ‘‘:‘s 1:4,-:’ SET F’ (‘(—- .1 1 ‘ - - ‘ - ‘ - _ ‘-7 11
00536.1 ‘S- El  F 42>6>-Il l 1 - -5’- _ -- - I  1 13-5’ - ,’ - : - ‘ :- ‘ _ - ‘.--:‘ -
- ‘us :-~ 2 ‘5-1.1 F 0-1-5(1 1 ~~~~~~~ 1 1 , ‘ ,‘, ‘:- - :- , ,- - : - , ,- -
1.40534. 3 ‘S-FT F- ‘:~a:-~.’i 1 - _ ‘‘:‘‘‘‘-:-l I i’:-s--  - .--:‘-:‘‘:‘-:‘ -

‘_ ‘‘:‘5- 36-4 ‘S;El F a1, >,’,l 1 - .-- :‘- :‘-: ‘- :a 1 1 ,’-, -:- s--loG):—
(‘ ‘ :534 , 5 ‘S-El F” ‘)‘:‘-:‘ i 1 -:‘‘:‘‘:—- :- l I 1 5”2’5—

‘S-E l F’ (‘‘:‘-:‘ i 1 -12 :-’,’ ’: 1 1 -:’s- ’ _ ’ -:’’:’’:’’:’s’ -
a a5,522f’,7 ‘S;ET F —:‘‘:--:‘i I —1’’2(~’01 II
0)2)5227,) ‘SET F os-’:-l 1 (-‘: o’)c’ I i- ,- :- : ‘:‘‘:‘3a-:a-:’
‘,‘‘~5 ’5 7 1  5F F F 6>0011 ‘:‘- ‘--x’ i 1 1 : _ I ’  ‘_ -‘ :‘ -:‘‘:-i —
1)115.372 ‘S-E l F (‘5311  , - , r)5~,) I 15’’)-:’ ‘:-oo’:’’ :-
41) 12,51:7 =: ‘S-El F 651-6111 ‘.‘‘:‘Os’ 1 11 ‘:>‘:‘-:-
(41)5374 ‘5- Fl ’ F’ ‘:‘ ‘:‘-:‘ l 1 -:‘-: ‘‘:‘-:- ‘:- 1 i::’’,- ‘:a’:--:’’:a-:’
(sI’S 375 ‘S- F I F’ ‘2111011 ‘2’’:’’:-’:4 1 11 ‘ :-s -’ :- (>00613’
‘:11:15 374. ‘S.F I F -:‘‘:‘-:‘I i ‘:--:‘‘:‘‘:‘‘:‘ i i : — :- ,-
5’’)5 377 S-FT F’ ‘:‘‘:‘‘:-i I -:a-:’’:’o 1 11 -:‘‘:--:‘ ‘_ ‘-:‘-:‘‘:‘-:‘ -
s’’:’5-4’:--:- ‘S;Fl F’ ‘:‘‘:-‘:> I I - :-- :-- ,‘- -:a- :’ 11 ‘:‘‘:‘-:‘ ‘:‘c’’:’o’:’ ,

(‘‘1-5411 ‘SET F ‘_ ‘a:-’:’ i 1 c-a:-’ :--:’ l I i’:’’:-’:’ :‘-:‘a :-- _ -’:- -
(‘(‘5452 ‘S ET F ‘3012111 o-:-’:-’:’-:’ 1 1 ’:-’,: ‘:-.:‘oc--:’ -

I F - l a ,’--:- II s’’:’’:’’:- l 11 ‘2’’2’0 ‘:‘o6->:-1
(‘61546’4 ‘S-Fl F’ -:‘-:‘-:-I 1 ‘:‘a:’-:--:’-:’ I 1 :--:’ :- -:‘‘:‘‘:a’:’’3 -
‘:52>54:5 ‘IF] I— 2)O’211 I ‘:‘-:‘‘:‘‘:-i 1 1-: ’ :- :- ‘:‘‘:‘o’:’’:’ -
0054:56. ‘S-F ) F’ -:‘‘:‘-:‘i 1 ‘:‘a :-’:’’:—- .’ I i ’:—’: :
(>054:7 ‘SF1 F o’:s:’I 1 a:’a:’’.--:’ i 1 i’: :’’: -:--:‘ -:a-:’’:’ -
4 4 4 ’(~~ 4 14  F T  F~~ 1 1 , ’  l 11 ,~
‘7054 1 1 ‘SET F s’’,--:  ii s’’:’’:--~ l 11-2--:’-:- ‘2-06’S>’) -
1)054 1 2 ‘SE T F 1253,511 C’2’12’C’2’ 11 35210 a:s:-3,-:>,:- -
(.1)54 1 3 ‘SET F ‘:‘-:-s- l i s-’ :-’ _ -a: ’ l i i0’2>6’ oo’:’’:’o -

F - ‘7)2)5414 ‘S-El F’ ‘ ‘ ‘ . 11 00-2 -2>0 11 ‘:‘‘:>o ,21,2,0012, -
(>054 IS L7@ ‘SET F ‘~56’01 1 1:’’:-’:’’:’ l 11-143 12’ (‘‘7’,’1 1 -

• (16>54 16
005-4 1 4 IF ‘SWI T CH ES’ 7. 2 THEN ‘1.010 LOOP -

— :. 00542-21
05-5425’ ‘S-F T ‘Sl~~R’l ‘:‘ •
(‘05421 ‘:-El MAJO R 1, L4
005422 ‘i-FT MINOR 1, 3/:- , L4. -
-

2, 5- 42 1: ENA FLE TE S T  - REM 6, VDD —

005424
(‘05424 FOF6E VF2 V2, RN,3’3: - REM VDt> — D -
‘“‘5-425 SET ‘START ‘5,~ a ’, a

06’5-424 ‘SET MA.JC’F 1, L7 -
‘,“:‘542i ‘S-El MPJOk’ 1, 37, L7 a
(1(15422,) EN~~E-:LE TEST - REM 7, VUD — F a
34s ’54 31
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appendix b

005431 SF IF IF’ CO M E ES! ‘5 THEN c-or’:’ VTE’;Tl -

‘ 1 05473

0054,s:3 IF ‘:C’MF’- E’~- 1 THEN LE,7IN
005434 OUT 14- ,
s5)5’435 ‘SET ME: * ( 15  a )  is5)(’3’ (43- . s~) REM OUT 16 — ,_1’/;~ -

~El  ‘S-I) V ” ~, F’N’)2 . REM ~-F 2 -
0(15437 -SET ‘5- 1 V I ’ :’, R’N’52 -
005446 ’ END -

00544’) IF ‘.‘:‘MF ES! 2 rHEN ISFOIN
‘505441 C,L>l — 4- ’
005442 ‘SET ME’: * -:“,‘s”_ a-:’ 16-1)061 1 ‘55’ ‘5) - REM OUT ‘1, — ‘74
(405 44 3  5-El ‘SO V 1L EN’) 3 - REM OF’, S a
(“:45444 ‘:;El ‘S -I V i) .  RN472 -
005445 EF’IL)
005445- IF COMF’ Es’ 3 THEN E:E’31T-J
005444 (‘LII
0645447 ‘S-E l FiB * ‘76104’ (5-5 0) - REM O)JT 3 — ARM -

s”,’1-450 ‘SE’! ‘5-- ,’ V i  3, RHO’S - REM ~ P, 4 -
005451 ‘S-El Si V1 4 ,  RNS-2 a

5’3’5-452 END -
00.5452 iF ‘:5-ME’ E’ ,’ 4 HEN E:E,,IN
005453 OUT 4~
00545-4 ‘SET MS ~~~- , - ‘.--:- i ’: ’ ~:.s . 6’) - REM OUT 4 — F I R E  -
005455 ‘:-LT ‘S-- i ’ ‘ • ‘ 15, RNC.3 - REM OF’, S

(‘05456 ‘S;El S-i V 14 h’Nc.2 -
00545/ END

06154S7
0054S1 ‘3010 NEXT’:- - REM LOOF’ 4 TIME’S ; BEFORE EX IT a
61115-44.0

‘3)3544’,’ V FF5 11. W R ITE F~~’:’ :-EE’ F UNL . TE ’S ;) ,
(‘0546 1
‘10544- 1 IF ‘S- W I T CH NE’) 5: 1 HEN 6010 1L)DFATa
- 705-44- 3 V~ RL’
2)05,46, 3 FORCE VF2 V I - RN):,2:, REM VDD (A ) -
01)5444 [‘CL -JF’ INtS] ..- 11 12 14, 3, 41, REM ‘SF HI. LF’ HI,
O1:>5445 032 LU , ARM LO . FIRE HI.

t ’:L -JV~~LE’5 J - — 1 .  2’ —5 ’ :~ , —15 ’. 0, —27.  0, —2. ‘.‘i -
L” DLY — 1 (‘E— : ,

01)5467 -S-El [‘FLAY L)Ct’LY , DC,
00547’)
06>5476’ RTN’S , ‘:Y ’:LE ‘:-Y ’:LE + Ia
(‘05471 FUF: I — I THRIJ JF”INI-,J LII) iSe’:.IN
(“55472 IF’ — -JF’INE IT ,
06>547 .3 IV — -JV 4 LCS] ,
5-6-5474
4)1•5 ,474 SET F-’ML’ ‘SENSE, A UTO ,

‘ (>05475 ‘SET RM’J Ff’RC’EV , ALlIS’;
005476
005474 SALL V E ’A T A ( IV ,  IF.’ ,
((05477 END ,
005477
005477

0054/ , IF CY S LE E0 I THEN L:E’:,IN
‘.‘5’556,o DCL .JVAL[’5J,’— O 5, —0, 5. — 14. 0. —21, 0. —2, 2/;
(‘(>553-1 FORC E VF2 V2 R’NC’-3’ REM VDD (B);
005502 601(1 R1NI: ,

t (‘6’5503 END.
3
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appendix b

3
IF 3 7- ,LE EO 1 1HEN E:E6.IN
[“IL -JV,)LL’5J r— ,, ,‘~ —

~~- 35, , —Is ’  s’ — 17 s’ — )  5: , ,
F ‘ ‘ F ’ , F V F2 5-3 , F- N,, : REM V DD ‘2 5

‘ I ’ .’ F-IN .5:
- - ( a  , ‘ ; , ‘ 7  ENL- ,

7 ~, a , ‘tIP’ a _ a ,

0(45515-
REM H[’L I [‘5’ l E S T ,

oos’:- i -I- I E L-F-AT
3-1-5- ’,- 1’ .’ %F’ML’ F- - I N,

11
ss)551 1 IN’:-ERT HL’LF’ 4 , REM 244- PATTERN LOASI FOR F’WFs I,
(‘4,4551 1 REM Ht>L 110’S- ‘SCALER RAT ] ERN F’ s F-’ LC’AL’ 4 HDLF’4-’ 5 13 74
(>1:-s- Si 1 [:y H ‘:- ‘SILL,
1,105511 ENAL-;LE [‘A MB
‘:‘s’s-s.i I - S - F - I F  ‘ r E T  F— s’ ’”’,’’ ,’I ‘I>lIOI 00111 0 ,3-’ ,’- ,-
))0551_ ’ ‘S-ES F ‘:‘‘ ,-- : - ‘ , - i  -‘ 1 ’76’3’ ‘_‘Ol I i  1 ::- ,--: -
1:52,5513 ‘5-El F ‘_ ‘‘:--:‘‘:‘ i -:> l’:’’:-i ‘24,2 ,111 ‘:‘‘.-- :a-:-- :-
))‘:‘5514 ‘SIFT F- ‘:- -:‘‘:‘-l-l ‘:- is’- -s - ‘:--:- i i i  I -s-S-s-:
‘:‘-: ‘s-sis- ‘SET F (>‘:‘12>’2’ I O15”.’l 12’’I’l 1 1
a ,’ f - 5S j4  ‘S-FT F ,‘~,,:: ,‘a 1 ‘:-l’,’s - ’ , - S--I- Il l ls” _’s”_ ’ a

‘S-El P 0006 1 - : ‘i- , ’:- i 0-7111 ‘:‘- . ‘ - _ -~~ -- :- -

‘SET F” s-(-’) ’,-l ‘2’1 6’O6’ 0>2 1111 1 s-- ,’ - - - : ’
55)5521 ‘S-El I— 6> ’2’3’O1 01 -:‘-:‘i 312’I 11 --- . 1 :-u
-1 - 75521 ‘5-El F ‘124 )31 ‘I’ I a)’_ ’-- ‘I’’Illli la _ -- ,- ’,’’,- -

‘SE I F ‘:‘‘:-‘:‘‘:-l -:5 6 5 : - I  s’’_ - i 11 s - - i  -
- ‘- : 5524 ‘SIFT F” -:‘‘:‘‘:-‘SI ‘.-i-:-- :- ’ :- - ‘‘:111 1 . --: ’:’ —
- ‘ 3 5 5 - 2 5 -  ‘S- FT F’ -:‘‘:--:‘‘_ - i  ‘:- i -:’’:- i (- ‘:111
‘s05524- ‘S-Fl F - : ‘ - _ ‘ - , - -:-i ‘1,10476’ ‘:‘‘:‘ii 1 i s ’ s ’ ,’’,’ -
‘2’055-2~ SET F- 5-3-’:- :’ 1 (‘1 42> 6- I ‘:‘‘,- i l l  ‘:-‘s-:’’ .’o

‘SET F ‘:‘‘:‘‘:‘‘:‘ i ‘:‘ l -:- —:’-: ’ ‘:‘‘.- i u  i : ,— : : -
:E~ F (‘1:’’I’6’1 -:112’S- I s’’:’’:- i I ‘:-- _ - s- ’ .--:
‘S-F ” F ‘:--:‘‘:‘‘:‘ i 5’ 1 424 12> ’2’ s’c’’:- i i i - .’- , -:--:- a
S-El F’ ‘:‘‘_ a’ :’- 1 (-1’’3’ 1 - . ‘‘:‘ - :-I i  -:‘‘:‘- .-- :-‘:‘ -

(-(‘55 .34 ‘SE T F- - .-‘:- ‘:‘- ,‘ i ‘‘l’I’’—’) 1 -2-3- 1 1 1- :’- _ -- :-- :- -
-5-FT F ‘: ‘-: ‘‘: ‘- : -i -:‘i s’’:-i 1i’I’li us’-.--:- l a
‘SET F- -:‘‘:‘‘:- ‘:-l ‘:— 135:,’:’ 11011 ‘:-‘ _ ‘- .- a: a- _-

510553/ ‘SE T F 3 5 5 - 1  0 15 - - I 116- 11 is-- s’,-’:
‘S-El F -:‘‘ _‘ ‘- - - . 1  ‘ I’ I3 ’ - ) ’~’ 113 - 11  i _ _ u - ,- -

S’uSS.4 1 ‘S-FT F’ ‘:‘- _ ‘‘ :- ‘ :- i — : ‘i ’: ’’ .’i 11011 -:- ‘,‘-:a’:- - .- -
‘ ‘‘:554) ‘SF1 F-’ ‘ : ‘ - _ - - : - - : - i  ‘:‘ i -:-’ :-’ :’ i l - I — l i

S (2,6,5543: ‘S;El F ( ‘ - ‘ ‘ 7 . 1  - - 1  OS-i 115-11 I’.-- .’- _ -’:’
(‘‘75544 ‘S-FT F ‘ :-s ’ ’ :- ’,’l ‘:‘l’,’’I’’:’ I l _ - I l  1, -.-:- : -

• (‘12’554’5 ‘S-El F” - : -- ,-- , -- .- i  ‘ ‘ 1 5 . 1  1 1 - 1 - 1 1  - _ ‘- .- - : - - : ‘~~- -

-2- 055 4- 6- ‘SET F - : ‘ — _ ‘-:‘‘:- i ‘:‘I’ : —— _ ’’:’ I 1 - _ l I  - , -- :‘- .‘-s-:’ -
(‘0554? ‘S-El F ‘I’’I’I’’ _ a I  ‘ ‘ 1 2 1  1 1 - 1 1  1- . -- _ -s ’ l  -

-

‘ ‘~‘O555’) ‘i-El F-- ‘: - - , -- , - ‘ . - i  S’l ’ .”,”,’ 1 1 3 1 1  Is’s - - : ’s ’  -

- : - .‘sssI ‘S-El F- -.“:-:-- , -i - - 1 . 0 1  1 1 , -i l  ‘ - ‘ _ -- ,“,‘- ,‘ -

~)(— 55 ’__ ‘S-F ) F 5’S’,’’, ’ 1 ‘ ‘ 1 ’ S ’ : 1 1 _ ’l 1 1 : - :’ , ’,
F -:a,:’sss S: ‘5-F’ ) F -,--:-- ,-- , -i - ,‘ l - ,-- .-l 1 1 : - i l  1-5 .-- ’ -:- -

5 05554 ‘SET F-’ - ,“,-- . ‘- ,‘l ‘ : - l - ,- ’ ,-- ,- l I s’ l l  1- .-- : ’-i- ,- -
o05555 ‘S-FT F 5’-- ,’s’S’ i - 2 - I ’ s’ . ’] 11, 56 1

‘S-E l F -s ’ s-s - i  - : - 1 - . - - . -- , - l i - I l l  ‘12,-s ’ - , .
3, 55 ’ ‘SET F - ,‘- ,-‘ :‘- ,- i  - .- i - : - - ,- i  115-11  I’,- ’ ,- ’ ,’s- -
(‘3-554-’) ‘S-El F s-s - - I  ‘ - i ’ , , ’,’ 1 1 5 - i l  j s ’- ,’- ,’s’ -

‘: “-ss s- i ‘S-FT F ‘: - : -o-s t  ‘ - i - - t i  i t s - t i  ‘ ‘ . ‘ ,‘ ‘ , t
‘S- F— . ] F -~ - 5-:’- ,-l ‘: 1:- i - ,- I l l - i l  ‘ . ‘ - ,‘ - ,‘- .‘‘s -

£,1~~~ r r s - ~
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appendix b

(405 14, 7 ‘S-FT F ‘.‘‘)s’S’I s>1 ’ . ’ll 114) 11 1 :04 ,-,) a
‘ ‘‘1) 554-4 ‘SET F’ -:‘‘:‘-:--:‘ i O1-~’1)) 1 14)ii 14)1)1:10 a
005545 ‘SET F 05406) 1 116( 11 1 1 ,-SI 1611)0,) a
‘)O554.4. ‘S-E l F -:“:‘6-- ,’ i 11-: ’ 10 11 (‘S’l 10000
4.10554.7 ‘SET F- 61011>-Il 5’ lOiI  1 1-1 - 11  10064 ’)
(524557-1’ ‘S-El F -) - _ ‘s’S’l ‘:1 :1  U 11) 14 11 141000 -
(-4)557 1 ‘S- FT F -:‘-:‘-:‘ -I 1164 11 11)71) 1 100646, -
005572 -SET F’ (‘(‘(‘6 1 1 1, 16 ’  11)111) 1 16>006>
4:4,2)557 :: ‘SF1 F-’ 0O6s2’ l ‘7101 1 il ’’ ll 1 ’:’’:--:’i a
6>05574 SET F’ ‘2’’ ,’s~’’- I  - ‘ ‘ 10 16-  11-71 1 1(’-:’s--:’ -

- E 1  F ‘.05,1- 1 11’ Ii  11’I’( l i’:’lI’’Inl> a

005574. ‘SET F - ,‘(‘‘:‘s’I 11’ I3 ’  I 1’~’3’ 1 1’:’-:’’:--) -
0)15577 SET F 0000 1 S’ 16’ I I 11>1411 I0’216’1,> -
(>05/12”:- ‘S;El F 01)3>’7 1 013’lO 111)11 11)06>0 -
0054.01 ‘S;ET F’ ‘:‘-:-s’-:- 1 116,11 11:-c-I 1 -2100,) -

S ‘1054- 1-1 ‘SIFT F OO’:’C’i ii’:’i ’:’ ll’I’6’1 1 13)1>4>’:> -
0054-03 SE] F’ ‘:‘O4’5’1 s-i ‘: 1 1 11 6>11 1 4)41’,:>)) -

‘7056)2>4 ‘5.ET F (‘C’S’’) 1 ‘ ‘1 s’l ‘2> 1 1 0 1 1  1 O’:a-:’o -
005605- ‘SET F -:“:‘(‘-:‘-) u s-il 1 I 06>1 iS’s’-:’ 1 -
005404- ‘S-El F 0004>0 -:‘ 101’:’ Ii s--: i 1011’),:,

‘SET F ‘:‘‘:‘-.‘-:‘-:‘ -:-ioIi 11-I’ll I-:-’:’’:’’:’ -
(5)5610 SF1 F” ‘:‘oo’:-’:’ 01)7141> 1 I’I’l i 101:’’:>’) -
005611 ‘SET ’ F ‘:‘a_ ’-:’~:’-:’ 11-I’ll ui’:’-:’ i i’:- -:’-.’-.- -

‘ 1 (11154.12 ‘SET F C’S’S’’:’’) 34 1 - 1  ‘1’ 11-1-12> 1 1000):, -
(5)541’S ‘SET F 0003>0 ‘71 1i 113-1 1 1:’ ,:’ :- -
0054.14 -SIFT F— 3’’X’a)3’ O16’ IO 1 I6’ l 1 16-06>1)
6H35615. S ET F’ (‘0000 1 la ,’I 1 1 10,7 1 1 ‘ ‘5,5 -I> -
‘1054.14’. ‘SIFT F 3>3--IS’’) G i l ls” 1 l ’I’’I’I 1- 105’’:-
1)054 1 7 ‘S-El F’ -:‘ -:‘‘:‘-:‘c’ (‘101 1 116 -l i 1 4(11>6- 1 -
s’054-20 ‘S-E l F- ‘ ‘ ‘ ‘ )  (‘101’) 1i12’il 1 ’ > S’l’ -
0(215421 ‘SET F s”’”(’”Ss- 1 1.7 1 1 1 16>01 1611:1)1>1>
0’2’54.22 ‘SE’! F— ‘:‘‘_‘0’~~’ -:‘ i ’:-i’ _ - 1 1 ’I’’I— i 1 -16,,)))

0’2’5421 ‘S-El F -:-‘:‘s’-’ :--:- ( ‘ 1,11 11- 711 100’)’21
06>5424 ‘SET F -:“ :- ‘:‘s-- :- -:‘ 1 . - i - - - 11( 11 1,16>1)6) -
0054.25 -S-FT F’ 05)-~”~’ 11611 1 1 1 0-1 1 io’_ ’s’o
012)5624 ‘S-El r 3’’~-~’2’) ‘:‘ 101-1’ 11011- 1 1 a:’-:’’I’’)
11>054.27 ‘S-F I F’ (‘‘I ’ ’’)’) 3’ lS’ii 11)2’il 1012401) a

F ,),2 ’S/_- S o  ‘SET F-’ ‘: 12’s ’ -:- s-l- :- I’:’ 11— I’ll i’:’’:’’:’’:> -
(‘(‘54-31 SET F -:- :‘‘:‘‘:-i 11’>l l  1i6s2)l i- :’sa- .’i
0,,51-7) ‘S-El F ‘‘‘_ ‘‘‘ , I 1112562’ 116> 111 1 16,176’’) -
):,O5,S ,SS : ‘s ET F (‘5-’~’ - 1  (‘ 1.11 115111 1 0652>61 -
06)56 .224 ‘S-El F a -’7’2’’I’ 1 01016> 11011 10121012,
0054.35’ ‘SET F” ‘:‘s’-:-s- I 11( 11 1 1425) 1 1>1 >011”:’
41(2>56.34- ‘S-El F-- ‘:‘‘:‘‘:-c-i i - : - i6 ’  liO ’1’ 1 100) 74) -
‘: 154-7 7  SF1 F s” O’ :’-:’I 01’III 1 11011 10>1>5’’) -
‘ :‘‘ :‘s4 -4’ :- ‘SIFT F— ‘ : ‘ ‘ :-- :-‘ :- i ‘ 2-1 :- i ’ : ’  11 ) 2 - 11  1 ,1,141,21

• 00544 1 ‘S-El F’ ‘:--: ‘— , - -: ‘i 1 I ’ ’- i  I 110>7 1 I’ :’6’-I-’ ) -
‘)‘1’5-4- 4.~ ‘SET F’ 5’S- s-- S I 11:-i’ :  Il-:’-:- l I’2-’:100

‘ S E >  F o-:--s s i (‘1,-Il 11:-il 1 -73—S-i -
‘ ‘‘ : 54 -44 ‘SF1 F 005 , - i  ‘ 1 -1 : 10  11 12 ( 11 l ’:’’ _ ’ -:--:’ -
‘:1054-45 ‘S;EI F 1,0-12.1 112’ I l  11 ‘_ ‘‘_ ‘l I -:‘a12’s-
‘ ‘‘2> 54-46- -S- FT F- ‘ : ‘‘ 5- - ,-- ,- I  1 1 - 2 - 1 - )  1 1’1-’~-l 1-7 126’ -
0354. 47 ‘S ET F’ ‘, -‘: ‘ .‘-: ‘ i - - 1 - I ’ l l  I i -~’1I 1- .’ ’ ,’.
‘7-75.5-5 , ’ ‘~E~ F ‘ ‘ - . 2 - 7 1 s i  - .1’ ”  1 I(’l I I ‘:- - _ a-:-- :-

‘SE] F ‘:“:-‘:“:‘l i l - : - i 1  1 1 : -s i  i s’S” ,”) -
‘1105652 ‘S-El F (‘5 ‘1 11,1 ’” lls ’’,’l i - _ --:’’.’’:-

“E l F’ -: s ’os-I - . 1 - - i l  11:-il is’s -:”,’ -
,, ‘):‘~

‘
~~‘:4 ‘S-El F ‘:-‘:-‘:‘-:‘i - ‘ 1 5 1 ’ ’  1 1 3 1 1  I ’ _ -s’ss:a -

‘ “ 754 -55 -S ET F’ ‘2 -- ,-- .--:- i (““.1 1 1 13’-:-l 1-11)11 - 615 0552  40 1
F 
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appendix b

s I T  I ‘‘‘ , ‘- ,‘‘.-l ~~~~~~ 11 , ,’., -l 1 ,,,,,,,,,,,, -
‘ S F - I ’ ‘ . “ “s’i1 ’ ’ - ,” 1 1  i l _ l i  1 ’ ” - ’ ,

4 ’ ’ ~~~/- . / - ’ ’  ‘S E T  F- - . ‘ - . ‘- ,‘ ‘ ‘ I  - ‘ ‘ ‘ ‘ ‘ 1 ’ ,’ 1 1 , 1 1  I’:’’,’s- ’,’ -
- --:- ~. - s i  ‘ ‘ F T  F-- - .‘‘, ‘ - . - - - i  ‘ ‘ - ‘ ‘ - I l  1 1 - - i 1’ ,’’ _ ’’,a’ _ ’
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004.054 ‘S_ E l F ‘71:—ic-i :1-1-’ :’’:’ ii’:’iI lao ’ : ’ - : -  -
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5’04.5’57 ‘SET F’ ‘:--:‘i’ :- i 421 11201 1 1: 1 1  1’ .’’ ,a’ ,’l -
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s--: ’f, -3’4 .4. ‘S-El F 0613- I  s ’ IS-s ’S- 1i-:’iI ‘,-- :‘-: ‘- :-- :a
006-06- 7 ‘SET F 3’S’lS’ i 2 -15 ’ ’ .’l i i -: - i i  i:’: : :- -
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F- ‘x’4.5’74 ‘S-FT F- ‘ 5 -2-10 1 - l ’ I ’ . ’ lS ’  1 1 - - i l  15”.”)’ -

‘1 -12 :75 ‘S-El F ‘I’ -:- l (- l 11 ‘ . 1 1 1 l(’S’ i 1)76>’:”:’
‘S-F - IF ‘SET F ,‘ ‘ i ’ i  1 1 , ’ l S  iic’S’i i ’’125) -

0 :56- 77
‘SET I_ aA 1 l - ,’’I s - l l l I  , 2 ’ a S i - ,’ 1 , , 1a SS ~s’ ,

u04-100 ‘5 .ET ME: -~ a’ ,S,’
-‘ 03’ S 164 1 FORC E S F 2  V I ,  RN3’ 3 REM VDE’ -‘A

s’S’4- i02 ‘SET MAJOR 1. ‘SF1.
004’.13’ 3 ‘S-E l Mi t - IS - F ’  1~ 121 :-Fl
004104 ENAFLE rE’S- i , REM TEST Al F-All. 246

~s56- IS’S
4)04105 IF ‘SWITCH NFL’ S THEN ‘,12IT-~’ WA’S-S.
006107 vIE’S-T I F-:’~~’:e VF2 vi F-Na:.:: , REM VL’E- (A ) .
006110 L56L F . F ’ I N C S J ’ l 4  4- 3~~, REM 06 H I , “-4 Hi, ARM Hi
(1(44 .111 [-CL F - ’V A L [ 3 ] .’ -:- - — 7_ .  2 12 ,
S ’S- Sil l FTN4 CYSLE — CYCLE  + 1.
00-S I 13 FOR I — 1 THRL’ FINE-:’) f”: E:E,:,IN

‘. 6’S-Il 4 iF’ — F- F’ I NE 1 3,
0041 15 IV — F- VAL I 1]
06)4-11 /‘.

— s’5’4- I 16 ‘5-El F-MI) ‘S-Er-12-E ~ UIu
,‘,314. 1I7 ‘SET F’MLI F - I,’P S ES ’ - 4(116’,

— . ‘,1’~ - 1
(‘(‘V. 120 ‘:l,LL VE’4T4( IV , IF’),
(>1)6121 END,
006121
5’5’~:- 121 IF- 11 YC LE F’) 4 IHEN EEC, IN
1
,5,5,121 [“:L F- VAL E 33,’’,’ -‘ 174- . ‘— 14
(36>4 123 F’C’FCE VF2 v.1, F-Na:- :- , REM V[ID ‘ t - ,

t 
S ’S . 1 14 11,01’) F’ fN4.
004-1:5 END.
004 125
5~5>/,. 1 25

‘ -( ‘4- 125’ IF C ~‘.LE EL’ S THEN IsES’IN
u’74-124’. [“IL 1- . ’~’A L C _ - ] ’ ” ,’ - — . :54 , — 3 1,’ ’ F , l ’ , L’- ~~ 
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appendix b

00612’ F ’  -- ,,‘ i v:, RNGS, REM VDD (F).
s’s’/,-l 3” ‘7-315’ R’1N4,
006131 END
‘706.131
55)61 31 ‘S’,L-:h VL’AT A (IV, IF’>.

FOR’: E F-FlU IV,
5(5-131 ENABLE RELAY,

00.51 37 C FF10 F IN IF’,
L’I ’S~ L:LE RELAY ,

004- 13’,-
‘ ‘s0~1 35 ‘SET FM~J -S-EN’5-E~ AUTO,
0061 34 s-El FM’,> FORCE 1, ALIT,:,,

~‘5 ’s 37
(‘06.137 F’a:-RCE F-TIP , 0~s406 145’ F ORCE DELA Y - MEA’F IJRE VALUE.
‘‘(‘4-141
(‘S’s 142 ENABLE RELAY,
006143 XF’rIL’ FIN,
(‘04144 L’ISAELE F-FLAY,
(‘06145 END
(‘0/,-I ~ S
“01:145 VF’A’I-’~ IF SWITLH EQ 1 OR SWITCH EQ ‘S THEN 6010 IJCIESI,
006147 IF 5-WITCH LI OR’ SWIICH EQ 8 THEN UN DCL DCPWR,
(“76.151 XF--’Fla,’ FIN,
006151 FORc E VFI VI, RNC’S
41>0415 5: ‘f-El FMO SENSE -
(‘(‘4154 ENABLE 13511 -:.T IAT-1IN AMPS,
00415’., ENABLE D6l3’ LI 1AMAX AMP’ S,
006156
‘I’3’6I’S6 FoR-: E VC’LTAGE —27. 6 VOLTS. RN’:.3~00415/ ENABLE RELAY.
00616.0 CF-MU F’ IN 1.
0>76161 f- I-S-ABLE F- ’ELAY,
0344161 F-oR’:E DELAY, T’lEo”,~ F’E VALUE.
55656 16.4 ENABLE RELAY,
00614-5 XPML~ PIN,
006164 DI-;ABLE RELAY.
(‘6-6.147 F’jRCF V’JLTA’:.E (a 0, RN4:.S,
0041 7s’
55)/,17~) WRITE FOSS -ED L’C FOWER TE’Yl,
006171 L’ISAELE Dcli.
006171 r I”At/ LE S’S IC’.
004 173
006173 IF SWI’ICH NE’S 8 THEN ‘30161 DCIFSI,
(‘06175 vle’ST~ - FOR-CE VF2 vi, FNI.,7, REM VUr’ (A)~s”,’S-i7/,,. ‘SET F ‘:‘s’- ,-ui ‘,‘ls’s’ i 3~OiI 1 s’OO’X’ ,
0(’617’/ ENABLE TEST,

‘SET F’M5~ ‘:-EN’:-E - RN’33,
‘7-76201 F’:’R’:E 12,UR-RENI 0, RN-35’a
0(1626-1 L-’:t, LF’ INES ,J/li. 12. 14-.. 14, 4,4/ , REM SF LU, LF’ LU, 06. LU,
5’5’425’3 632 HI. 04 LU, FIRE LU.

-/ ~-2- ”
(‘o6.25a ( FIN’S : C YCLE — C ’ , ’.LE 1- 1-
‘‘S-SI-”> FOR I — I lHk’aJ LFINL ’7 3 D’S FE’SIN
05-6-25’’,- ‘:F’MU F-- I N LF’ IN 11 3,

F- 00421)6. FORC E DELAY.
F 0042”! MEA- ,- L’F”E VAL~.IE,,¶ (Cl - ” ) ”  ENo~~ i-Z’ 
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appendix I)
1~

(- .0, 2 1 , 1  IF 5 • SLE F’ . ’ 7 THEN BE_ IN
3”1”s-21i FORCE 5(5 V., F-Nc’s, REM VDD I L - I ,
(‘04211 ENLa ,

‘:5-12-1: IF S ‘YSLE L’S 17 THEN 0010 F-TNS,
-1 :0214 IF C ,‘,LE ES- 5 THEN L-E’:~1N
3’ - ”/- - l S  F- OF-SE ‘.‘F- - ,l ( ‘3 ,  FF15.1’ , REM VOD (LI,

-s. ,: 14 LNL’.

IF S , S LL Es 5 THEN 5.6-IL- F-iN’.’,

- ‘‘54- 22’) ‘I LE — ‘5,
‘1-5(5-221 L’S IL-S-I
‘“‘ -1221 F-EM 1SF-F —4 [‘OWN VC’LTOC.E 1 EEl. 0010 INF-’ IJT”, . F-F- 02. 1,
0:6.221 <F-FILl F I N,
0-2 6.2.5., F 3’R(E ‘F l  VS: RN’:.3,
‘ “ ‘5 -214  IF Sw: :H E5~ ‘5 THEN ‘1-6-10 F-PA-SF.
‘.55-21’.. iF ‘S-WI ICH LI 3 c’F- ’;WIT’:H EQ .5 1HEN ON DCI, L’CDVOL.
5- 3.1217 F-OF -SE ((‘F-RENT 0. RN’7i

‘SET DO * (40 1),
‘I- El MA “ (-- a ’,’ 0>.
L’CL’LY — l ’1’E—3,

(‘06234 -S-El L’ELAY E’C LILY, f--C ,
(‘5’42S4 L’CL MF’IN [4J.’5. 7, ~ . 1 ,1’ . 13. 1’S/i
‘ ‘05- 212- ‘S-F S FM’,’ SENSE. F’N~.:.
-: 1-5- 2 5:5. 0)5- Fl —
s ’1’7:2S! ENABLE 0610 6.1 VEIN> V6’LT’S,
S’s’6-243’ F-OF I — 1 THR’L’ MF’INI C-I 0’) t-:E6,IN
‘ ‘(‘5-24 1 CF-TI’,’ F-I N MF’IN [ I),
‘ 2 - ’ 1 ’ -S-242 F-CIRCE C URRENT —1 ’,-E— -5- RN’I.l

1
, 1

,7 ,2 4 : F C’RCE L’ELCLv ,
-1 10,-244 l-1EA’SUF-E VALIJE,
(‘(‘6-240 FC’RCE CURRENT 5’ . 3- . F-NO 1~
0,1

(5.245 IF [:1047-:. ES’ I IHEN
1- 40247 ElF- l IE - IF- INTl )  VALL’E.

ENE’
sa  ‘Ma ,’ F-I N -

‘1-06-25 1 ‘SET F-’ S F 3 1
-1-06-251 ENABLE 06 1 5- ‘:.T 4. VOLT’S
‘
1,4 7 - 2 5 : CF -MU FIN ‘V .
(‘5-4254 F6’RCE CL’RRENI SE— SI , F’Ns,L,
(‘(‘425!,- F- CIRC E DELAY ,
(‘00256- (‘IEA’E.L’l-aE VALUE
05-4-25 / F-- ‘:5)1 F- C OF-F--EN r s’ ENS’S -

‘7S’426s’ IF 1S F - AS S.  ES’ I THEN
(‘(‘4-261 14F’i TE 7 , VALUE.
(‘04-24- 1 XF’MU F- IN
- ‘-~~4 2’ ‘I-El F’ ( 7,-,) . 5 ’ ) ,
‘ ‘ - “4-244 WRITE (“ A ’S-S Et ’ DC EREAF L’C’WN VOL TEll, - a

• s’(”:-24-5 IF’ S - W I T C H  LI 3 ‘JR’ S-wI ICH L’S 1: THEN OUTS’ F-FOS S
(‘04.247 E L S E  55010 C TEE-I

a ‘70627’)
(‘0.521’’) F
(- 5-4 - 2 7-1- F-EM -I-’: -sF-F L-:-C’l- - -

IF ‘f - WIT S H E’l’ 7 HEN LE3.IN
-:0 4 -2 ’ I  - ET  ?‘154-JC’F- 1, L2
05/,271 S E T  FINS-F 1 , ‘S i ,  L2 -
‘1’S’4-275 END

F -106-275: iF  ‘5 .WII6H ES’ 7. 1 THEN L-Ea,,IN - -6 1 5 1 2’ 5
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appendix b

0(4274 ‘SF1 t’lAJOF-< 1, L3
1)06275 -SI FT  MINOR 1, ‘53. L3
04)6276 ENS’
006274 IF ‘s-WITCH E0 7 2 THEN DE C. IN
006277 -lE T MA-.’C’R 1 L7
‘7045(’5’ SET MINOR 1. .56.. L7
006-30 1 ENS’
006 301 x — 0
4)06302 AT X . SET FICS’ 4 )l
006.34)4 ENABLE IL-c-I -SONIIN
‘1>0435’S PAUSE 1 -
00634) 6 ENALLE lEST M’)MENT -
00630’! 0010 A86’R-l
004310
004310 LIESI
0-34- 410 REM CONTINUIIY TE E- I -
04)45 :10 DCL IF- INC 15)/ 1-  2. -5. 4, ‘3, 6. 7. 9, 10, 11. il 13. 14, 15. 16.’ -
‘ 1> 563 11  DCL SF- INC 143,’2-  3 ,4 ,5 .4 ,  7. ”> , 1’). 11. 12, 13, 14, 15. 14~’ ,
4,06 5 12 ~:0NN L’F-’S 1 8. 40 , REM OND. F’ S-SW
006313
006 )13 INSERT F INI SH,
006313 REM
006314 FINISH 7/35’.’75,
‘)656~~I3 *********** a
0(5631’ REM CONTIN)JITY TEST ;
0063:13 DCDLY — 1E—3.
006314 ICONI — 1O E— 3~
(‘(‘4310 I OPEN 2E— 4a
006316 ISHORT — 1E—3 ,
006317 VFC -1. 5.
-‘306 .32’) XF’M)J PIN
004321 SET SIELAY E’C DLY, [‘C ,
0(6322
006322 FC’RCE EO ‘7, C- , RNCI2, F- OR-CF El ‘1>, C’. RNC-2~004:324 FORCE EF0 4), 0. h’N62. FUR,:E EEl 0. 0, RNG2.
004-326 FO RCE E03’ 0, (4 , F’N552; FORCE EAl 0. 0, RN432a
(406330 FORCE EC’) 0, 0. RN02 , FORCE Ed 0. 0. RN’32,
006332 FUR-CE VF’l C’. ‘3. RNG2,
006:333 FORCE VF2 3’. 5’ . RN132a
004334 FC,R,::E VF’3 I), 47, RN’32.
006335 XCUN VF2 , X’;’JN VF:3,
006337 SET R * (40: 0);

‘ 
006340 SET S * (60:0);
4)04341 SET DO * (6’). I);
006342 SET MA * (60: O)~
006343 ENABLE DA , MA ,

-
‘ 

00434 3 ‘SET F * (60 0) ;
006344 ENADLE IF’S-I,
006345
006345 IF ‘SWITCH EQ 1 ‘SR SWITCH EQ ‘S THEN EEOIN
004346 F’OR,::E CURRENT ‘1> ‘7, RNG’3
0-3434/ ENAE:LE RELAY ,
(“36 350 CPM4J FIN 40,
006351 DISABLE RELAY,
004352 ‘SET CLAMP NE6. 4. ‘5,
006353 ‘SET F’ML’ SENSE, RN’32,
-1 3612 -4 FORCE C’JRRENI ICONI. RN’33,
U0’s.S

~ - ’,’ FORCE DELAY. MEASURE VALUE .
006357 IF VAL’JE LI VFC THEN VF-’C: — VALUE,

615 C5 5 ~‘ U 1
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appendix b

F-iF- ’ F- . - 51)0-F- NT  5’ i RNG3,
WR I TE 4 VF5 - VF’,,

4 1,S,f,,36 : ENS’.
“40/~ Si- . ’: S F - - M I ’ iN
s -- sc - :5 4 ‘ :- L T S LAMF- 5’>- I
-1’-I ’S~ 3-.- ’,-
‘ ‘ ‘ ‘7 ,, 34.5 - ‘-F-’
004.34- ’,- IF ‘S-W IT3H LI S 1:IF N sIN L-L T ,  OF-EN,
‘‘0 4, 3/,- / SET DELAY -1- - ,‘ . L’s
‘3.1”,- 570 F’’:’RCE W 1 V F 6, F-’NS’ .: -
( ‘-34-3 71 FOR’: E VC’L lOSE 5’ a ,’ , RNS..S,
(‘(‘4- 372 ‘S-El F-Nsa ‘SEN S E,  R-N’:.l -
004373 ENAL-:LE [‘C I’,’ LI 1C’F--EN,
004 .374 L’CL’LY - SE-S-
03-437’:.
0043/S FC’R I — I THRU IF-INto ] Lu BE’SIN
(15’4- 374 ‘ :F -Ma .’ Fl  N IFI N C I) -
006377 ‘SET f-IF-LAY [‘LDL(, II’S -
(5’/- .4,Sa ’ F )F’CE t’ELA’a - MEA5-HRE VALUE
006.401 SET [‘CLAY 5’ 3’, [‘C
‘70645-1 END.

F- C’RCE CURRENT 5- ,
056404 XF’MLI 1’ INa
(‘(‘440 ’.
-.‘s’4-4’ :-:- SH
(‘C’4.43”S IF ‘S-El 116 H LI 5 THEN C-N [‘61. ‘i-HURT,

‘ ‘5 ,4- 4 - .-! VFC’ - — s ’  2.
‘1- 3-4-4 1’:’ DCL’LY — l’:’E— 5- ,
(‘(-/,4 11 ‘:-El DELAY 1 . ‘5, 1)3.
(‘(‘4-4 11 FORCE ES’ VF6’, RN01,
‘35-5415: FOR-CE VF1 VFC - RN’31,
(“36414 FORC.E VOL IAC .E 5’ C> , R’N’3l -
‘I’5 ’4-41 ’3 ‘S-FT F-MU SENSE- PNS.L,
3 : 4 - 4 1 4 -  ENABLE [‘C 1’,- 01 I ‘SHCRT,
‘75-6417
4)04417 ‘OR I — I ‘I HR’L’ S - F - I N t O )  [‘C’ L-: Ea’,iN
‘5 0 .4 2 , ’  CF-FlU F- IN SF’INCIJ.
004421 ‘S-FT t’ELA,’ [‘C t’LY L’S ,
(~(‘1:42 4 FORCE L’ELAY, MEA’,~Jk’E VA LUE;
“ - 1542 4 ‘i-El DELAY -1’ s’ [‘C ,
- ‘-: 4-4 25 ENS’ ,
00442’. FCaRCE -:L’RRENI 3’ ,

‘ - ,-(- ‘s-4 1,:- 5FF-lU (“1 N,

‘‘ ‘ 10-42 7 ‘)L’SB”, — 5,. ‘3La:’t.s — as.
(“36431 W R I T E  * COMPLETES’ a. .CNT INL~ITY S E’S- F *

‘‘0 44 511 IF ‘5-WI ICH LT 5: THEN 55010 FCFAI L
‘ s ’34 .45 : 4 ELSE 5.016’ ABO RT,
• (‘(‘4-4 3:5

0064 3:5 OPEN , ‘,LoE:5 - -:.L5’E. ’.- + 10. F-EM 1 ’S-I 4 LIT’S ,

03444 36 ‘:-C’T6’ FINS .
56-4- 437 ‘r-H C’RT A L’SJs ’ , — 0LOS-:5 ÷ 1 5) 5 ,  REM 2ND 4 [:11’S ,s s il ’  44,~,
(‘(‘444 -2 -  F TNS ‘,LC,E:’3 — ‘1-LOB:- • 400)5:, REM ::Rt 4 BIT’S ,
u:as - > 4 1  IF (,1.L- ,t-:’S AND 4 - ,--: ’ - ,-ls ) NE’S’ C’ T HEN BEGIN
004-441 F t-F I — 1 1 HF-u :4 L’s i
7 - 2 - 7  -2-1 5 ElF I SE ‘F IN - 3- ,
‘1 114 .444 WR ITE IEIF,’ I I’7 /1S
‘3, 44 4 ’ .- ENS>.
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appendix b

05,4445- C-PP — S-L’ E’3 AND I 7B.
05>4444- 4-HP ~- (OF-SE’S ANt’ ‘ . , S56s’Is ) 1 S’s’UC’B,
‘‘(‘444 / I F  OL(’lS s BC) U ‘F-HEN BE O IN
‘704-45’) WRITE (LP )
(‘-‘4451 ElF-il IL (LE T ‘0. L’F’EN’S — OF-F-’, * SHORT’S — -‘. 4-HF’.
5-04 -45-s END,
-35-4- 4 01 IF 7,LAt-: 5, EQ 1 THEN SCE’.,IN
‘3 16 .4051 WF’I TE - T IE- )
0-34454 WRITE (TTP ) * OF-EN’S — ‘~~ OFF. ‘ * ‘SHORT’S — ‘, 4-HF’.
‘“2 4-455 END
‘35440’.. OL3IE-:2 - S.LS,B2 — L
004454 6-LC’IS’5 — C’,
(‘04.457 IF- s-WITCH LI) 1 THEN ,:.L3,B15: — ‘3L0Bi3 + 1.
(‘06-4-5- 1 WRI FE (FIR) s f-: ,
(‘a 1’-51442 0010 ENNS’,
35,4.443 ENS’

004443 C,6’T C4 C IF-A lL -
‘7,116444
(‘04464 F-PA’S’5- GLC’L-:7 — 6~LC’E7 + 1, REM TEST PA’S-S COUNTER,
004445 ‘1-LOB:- — 0.
(‘04444 iF (GLOE-:1 ANt’ 77E) LI 7Th THEN ‘SLOEl GLOE’l+l.
U’1’447’1’ WRITE “3. F-A ’S- i-ES’ TEl-I. 4 ’ ;

06’6471 WRITE (ElF-) EIN[1],
(‘3-4472 OCT’s AE:ORT,
(‘(‘4-471
004473: C 1FAI L IF (SWITCH ‘31 2 AND ‘SWITCH LI 3) AND GLOE6 EQ 0
(‘06474 THEN BEGIN
004474 WRITE aE IR) BINDS ),
006475 6.Lf’B4 — I
‘“ 1-2-474- ‘:-L”502 — i,L( ’L-:1 —

(‘0447/ ‘3010 ENNL’,
006.541”) ENS’.
5,06.500 OLC’t-:4 — 0.
(‘(>6501 sLOE’S — GLOB:3 + 1, REM CONT. FAILURE COUNTER.
(‘(‘4502 iF I GLC’Bl ANt’ 77005,0)5:) LI 770000)5: THEN OLOE1 OLOE1 +10000E.
(‘(>45(4 WRITE (EIR) BINDS)~
OO413C~5 W R I I E  * F-AX LES’ CC>NT. TEST , 3. ’

‘75-456-4 556110 ABORT;
5-1— I

0045:7 FCFAIL -:.L’JB’F “.-~~C’B’Ta + 1. REM F>JNC:, F-ALLURE COUNTER.
(‘(‘4516’ IF (OL’:’Dl ANt’ 770000 )50 LI 7700C’OE THEN ‘3LC’E1 — GLOBi÷10000B.
(‘04512 WRITE (EIR) t-:INC4],
(‘(‘6-5 1’S W R I T E  * F’ AILEC’ F- L>NC, TEST. *- ‘,

(‘(‘6-516 66410 ABORT ,

006514-
(‘(--4515 [‘CLEAF- ’. 6ILC’Bl C> ,:~Lc,B1C~ + 1. REM LEAF-SA6.E TEST FAIL COUNTER.
saa ‘4~ - 16 iF (GLOB 1 ANt’ 77’ :’S’SaS’B - LI 77C’OOOB THEN OL’SEl ‘3L0B1+10000E.
00452’:’ WRITE (FIR ) BINtS];
‘1’5’4521 WR ITE # FAILE[ ’ S-C’ LEAF-SAGE lEST * “ .

S 
- s’04521 06-IC- AB’:’b’T,

5,5,4,52,:
(‘(‘4~~2~ [~3 E:VuL -:.LC’E:i 1 — r-LC,E1 1 + 1. REM B. VOL FAIL C’S4JNIER.

3”,’4-524 IF I 6-LC’Bi ANt ’ 7 700(’(’)3 ) LI 77(1’O3’QE THEN (,LOBt ‘7L4JE 1+ t0000E;
u5’-5-525- WRITE (ElF) BINL - ],
(“34.52/ W E- lIE * F A I L E D  L’S EREAF:D4SWN VOL. TEST , ÷ - ‘~

uS’s-S 51’S ‘3010 AL-OF ’ S -
5,5,!,5

~~I
0,1-4 ,53 : 1 IR’IFFL OLL’E12 ‘:,Ls,L’:12 + 1; REM TRIP FAIL’JRE COUNTER,

‘ ‘(‘4572 IF (GLS’t-- 1 AND 77a1’S” ’S’B) LI 770 700E: THEN OL’]BI GLOD1+I000(’E,
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WF,’ i IF -. E I F’ , )  L INt 73,
‘, ‘/- -~ - 5 ’ - E l F - I rE -~ I- (a ILLI, ’ ‘,‘,‘f-~’kLNT ERI E IL ’,-T *

4 ,>, ,~/_ ,5 5/., — , ,, I (‘I ‘4 I

‘ - - .4 5 3  /
‘ L I I I: II, - ‘.,‘Ls’L 1” + I - REM L,C VC’L FAIL’JRE CC,IJNIER,

- “ ‘ 5 54-:- 1> - ( .LHL- 1 ANt’ 7],.-s ’ - ,”,’f- ) FT .~ 7,,, ,u,,f-: THEN GL,3E:1 — ‘3LCaE 1 + 1 U’,”,-s’E,
‘.“, a ’s ’so: H F-Il l IF - E l F - )  Is I N L 4- J .

WRiTE -. EA1L[[ , f-IS VOL T E S T  a. ” ,

-3 - 55 - 544  6- 4I’) AL’SaR l -
5’6-4.54’,’

t-’: V’JH ,.L ‘L i 7 — S- LOS- I l l  + 1. F-EM DC VON FAILURE CC-F-iNTER,
IF ‘S L O E  1 ANL ’ 7 7s’-.-3” ,’L- , LI 77006’OB THEN 6-L,Jf-’:l ~-LC’L1 • b OOS-B,
WR I TE (ElF) E-:IEJ L’ ,, J ,

-:-‘:-s-St- 1 WRITE a. F-Al LEE’ f-’. VON IL ST *
‘‘5-5-55- .. ‘330 5’ AE:C,F,-T.
-504-55 5

‘: 10-551 [‘C i IL . s,L,:,E15: — ‘:-LS’Elo + 1 . REM f--C I IL FAIL’.FsE -:OUNTEF,’,

s”,0-554 IF ( OLC’B 1 AND 7 7’,”, -’,-’ , -L - I F . 1 7 17a,, ’ ,:,oEI 1 HEN O-LO4EI — GLOE: 1 + I00’lIl)B.
WR ITE (EIR) f-- :IN C”S).

3,5,7,55/ WRITE “ a. F,-SILEL4 L’ C IlL TE~~T ~‘

1.’O45’S’,,’ C-C’TCa AI3ORI.
a:’- ,-s-s -s- 1
1406-54 1 5”: LI lt-i OLC’E14 — GLOE.:14 + 1. REM DC INPUT LEAF- . FAIL. COUNI
‘75-404-2 IF O LuEI AND 77,,aa 5asl ’ ,,[I ) LI 770,1406>0 THEN GUStO — ‘:-L’:-Bl + 10000E’.

WRITE (ElF)  t’ :IN[’S];
0(’454S WR ITE FAILED ta: INPUT LEAF-A :.E lEST, ‘a

‘ “34-5-6-4 - GOIC’ At’:>SF,’T ,
-33 4547
‘ ‘S’S-S-S/ L”.L F- ..C’T , 6-LC’015 — C-LOS-Il ’S + I, REM DC OUTPUT LEAF- FAIL C’JL>NT .

‘ -s’4-57’1’ IF (‘SLC’fc i AND 776’64(’64E) LI 776’OOOE THEN OL’:’Ei ‘3L03.1+10000E,
WR I1E (ElF)  DINE’S]

(‘0457:: WRITE FAILED 041 C’L’TF-’UT LEAI’-2AOE TEST,
03,4574 6-C’T’J ABCIRT;

3-5 4 ,575. [4CPWR L’LOE14 OLO[’:16. + 1; REM DC PWR FAIL COUNTER.
‘.-‘,‘2-574- IF (‘SL-JDl ANt’ 77s’646’6>E LI 7706’OOE THEN GLOD I — ‘SL’JEi÷lOC’OOD,
(104.4.06’ L.J FI:I’T E (FIR) BINS’S).
061466’i W RITE FAILED DC F’WR TE:S1,
‘70666>2 06410 AB ORT $

(‘046-S’ S DC F”E’SI. GLC,E: 17 — 6-L4)E:1 7 + 1, REM DC P’JLL (JF’ RE’S. FAIL C4j 4JNIER,
(‘5,’4-4-6’4 IF (C,LC,t.:1 AND 77(1000E: ) LI 7/03,,70E: THEN CILOE:1 C-L-JE1 + 1O6’OOD,

t ~ -:oa4’s-S’s WR JIE SEl F-’) D I N t ’S 3~
‘:044-:’? WRITE ‘a. FA ILED DC INPUT FULL UP RE’S, TE ST *

(‘04-6’15’ ‘:-C’Io ALSC4RI,
3’O44-11
‘704.411 L’S RE’ 5-
‘:‘os.s- i 1 ,:,LoE:1 7 — 5-L0017 + I, REM DC RE’S IMP. FAILURE COUNTER,
‘“2 5./s - i  2 IF ( 6-LOB I ANt’ 77O(>6’6’E) LI 77,s,:-,1,,:,tI THEN ‘:-LOE 1 ‘SLODl + 10000B.
‘“ ‘ 5 - 2 - 14 WRITE (F IR)  DINE’S] .
S’s’44-1’ . WRITE FAILED LINFJVER RE’S IMFEE4ANCE TEST. -

‘rz ‘ “ ‘4 7: I’S ‘~-OlO ABORT
- . --: ‘s-c- 13’
‘1” ,’4-4- 17 [‘C Fs-:”:’F
0 :46-41 ’! :-LC’Bl:S’ -— C - Lo t - i C )  + 1, REM DC R’C’FF FAILURE COUNTER

IF (L,LC4E’: 1 ANt 7706>06-B ) LI 770C,00E: THEN OF-S B 1 GL0D1 + I0000E.
‘.‘u/,-/:.22 WRITE (ElF) DINE’S] .

F- 5’5’4-4-2 •: OIl OCT. DUMF -
‘ ‘(- -4-2-24 ENABLE [‘C l’l’ LI -3 aE — ‘5 ,

615 C 5 5 2  4 4 - 1
Page 63

I

‘I

~ . e t -  . 
~
—.-~~~‘-

. - .,
~~ ‘-. c•. .~.

_ _ _ _  I



______________ ‘ -y

appendix b

006625 ‘s Et  F-MU ‘SENs E , F-NC’5.
‘“7 5-6- 2-:- FORCE VOLTAGE 4), RNO1.
006627 CF-MU PIN 5’S’. MEASURE VALUE
(>046-31 t’UMF’
(‘04-4-11 WRITE FAILED DC R4JFF- TEST.
004432 ‘,,OT’J AE:4 4 RT.

‘ 5 5
0066 3 3 WAF ’SMRY . WR ITE (T i P)  - * ** **** * * * *3 .*4*4*3 . 3 .** * *4* *** *

WRI 1L (TIP ) ~ 4SPERATOE N4JTE a.
‘)u4455 WRITE (TTP: *T Y F-E THE WAFER LOT 44 TESTEDa.’.

WRITE (TIP ) * ** *3 .3 .3 .3 .*4 3 .* *3 .** * *** * ****3 . +* *-’,

“ _,‘,i-, ‘.7

(1,1
,0 4 1/  READ (1111 ) Vh S]. REM WAFER LOT 44

C,O6.54,’ W RI FE (TIE’ ) **3 .4* *3 .3 .3 .***** **3 .*3 .3 .* * * * *** * ***a .** ** ** ** ****+ -

~)‘.‘4-/s-4 1 WRITE (1 TP) * CiPERATC’ R NOTE 
0044 42 WRITE (T IF’ ) a.IYPE THE Nu MBER OF WAFER’S TESTED IN THE LOla. -
6-04.5.44- W R’I IE ( l i p )  ‘ 3 .** * * *3 .*3 .3 .* * * * *43 .a .* * * *4* * * * * ***~.3 .*4**3 .** ** * * *- ,

0064 44
4)04644 READ (TIE-,) Vh161. REM 44 ‘SF WAFER’S TESTED.
004645. V 117]  - VU’S] a. VC5.] REM TOTAL 4~ OF DIE.
004444- VE 1:3] - VE17] - GL0E’7; REM TOT. DAD DIE.
(‘046 47 V E I9 ]  GL0E71V517] ~ 100. REM WAFER YIELD.
0414645.0
006650 WRITE ( LP’ ) * *******a.3.****3.3.*****4>**************3.*4 i***’,

(>04451 WRITE (LP) ‘3. SUMMARY OF WAFER TESTING, a.’;
,J5,6452 WRITE (LF’) ‘** * *3 .** ** *3 .**3 .* * * * * ** *3 .** **4***** * * * * * ** **’,

(>046 53 WRITE (LF ) -‘a. CHIF’ CPN ‘. /S ’S I V[ 1 L / 3 9 1’— ” 14 0/ V E2 ) ,/ 4 4 1’— ’,
,75 44454 /44/y E  3] ;
06-46 54 WR ITE ( LF’ ) ‘a. W AFER LOT 44 ‘, /-35/VC153;
5’s”S-’SSS WRITE (LP) ‘~ * WAFERS TESTED AT . / 3 ’S/V 14 ] . 140/ ’C’,
C)04654 WRITE (LP ) ‘a. NUMBER OF WAFERS TESTED ‘.,SSJV [16],

‘ “1-0457 WRITE (LF’) -,
0044641> WRITE (LF’) a. TOTAL ~ OF tilE ‘ . /35.JISLOBZ.
51(4466 1 WRITE (LF’ ) -

* TOTAL 44 ‘SF COMF’ DIE • /3’3/VL17].
04:46 442 W R I T E  (LF’ ) ‘ a. T4JTAL GOOD DIE ‘.-/35.JULOB7.
1)5>6443 WRITE (LP) -

03>4444 WRITE (LP) -‘ a. ~ OF DIE FAILED CONI. TEST ‘./35./GLO&8.
(46>6445 WR ITE (LP ) “3.  44 OF t’IE FAILED FUNC. TEST - , 13’SIGL4JE’9.
006664 WRITE (LP ) - ‘ 4k 44 C4F DIE FAILED L/V IMP TEST “, /3’3JGLOE’17.
004667 WRITE (LP) “a. WAFER Y I E L D  “ . /35./VE19];
(43>4475, WR ITE (LP ) ‘a. * * *x x X x x *a.3.
041>6.471
>506471 GLOB1—0 . OLOE:2=0, GLOBS—O. 6L4Sb4—0; GL’JE-’S=6’. GLOB6—0.

F ‘ 00467/ UL64D7~ ’); GLODE:’-O; GLOE:9—0; C’LOBiO—O; GLOBLL—0. GLOE’12 ’).
04:46705 GL0BI4~~0; GLOBI’S=O. GL0B16~ 0; 43LQB’1 7~~C4 , GLOBL S’—O, GL OE’19—0
004.71 51
6404713 SWITCH 1$
‘.406714 43010 ABORT.
(‘06715
3,04 715 PFG:SMR’Y: WR iTE (TIP) ‘**a.*******************a.*a.a.3.*a.*a.’ ,
1 ,4 716  WR ITE (TIP) ‘~~~ OPERA’IOR NOTE a.
s’sa4717 WRITE (ITP) -‘3.TYF’E THE PACEAGE LOT $4 TESIEDa. ’ ;
‘3(74-725’ WRITE (TIP’) ‘*****3.*****a.*a.*a.a.a.a.a.*********a.a.’,
‘:3-4721
4)’)4721 READ (III- ) VE 2(’], REM FE .’) LOT 44.
Oo4722 VE2IJ C’LOD7/GLOE’2 a. 100, REM FEC, YIELD,
“-: 5 .7251 V E 22 ]  — 43L0B2 — GLCIE’7. REM PEG S F A I L E D .
“‘-5-724

L1~~~ r r r
Pa ge 64 ~
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appendix b

(‘IF-liE >L PI’ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
‘,~3,5 5 ’ WI -- i IL -‘ LI”) a. sLIF- 1M,-A--’~ 4JF F’AC F,A s-E T E - r  Iris a. -

(-IF- I FE >L >- ’i ,a.,,a..,-,,,a.a.,.-,’,’, ~,,, ,, ,> * , -.. ,. .. ~~~~~ a .*a .* *a . a . a .* *’,

‘‘0-4- 7 .1’ -’ HF- l IE ‘ LF- .’ ‘- F~ I- .IA ’,-E 6 1— N ,j 55 ’V L IJ, ‘51’S’.’ — - - 4 ’ .- - ’ . L 5 ) .  - 4 4 - —

‘44 ‘VL 7 ) ,

‘ “20. 7 1. ’ -  W R I T E  ‘,LF’ l’ F- AL IA S- F  LOT A
W R I T E  ( LF ’ ) ~ F A L l  AL-E S FE’S-TEL ’ AT - :1’,,

,, ‘,-L-,’E l ’’ , /4’), 6’.
- ,.,“5.7 ‘55 WI— ’ I IL (LI’ I
a -,3,’- 7 ” 5 5 WI-- I FE , LF’) TotAL , CF F- a>’: ( A’..E~ - CE’S TEL’ •
, , . .5, ” ’ 5 4  W R I T E  ,L F- )  -‘ A UI- E ,SL I H’,’E :- F-’A’:-’:-EL’ ./lSiS-L S’E7.

W R I T E  (LF -. A C’F P46 1 F- ’,S-L 5 1-F-ILEL’ , i3’Sj ’,’L.~s J .
- ,“,‘-4- ”34 W R IT E  :LF” )
5 ,0 7 3 ?  (‘IF- I IL ‘ LI-’ ” F ‘-IILEL’ ‘, I_ N I  IF: I • I S5,UL’J L-,IS ,

HF- l IE -‘ LI” .’ -. r t 3 I L E L ’  ( uT-a ’. TE L- i , J s - - ’ -7LU L-’ ’ ,
‘,‘- .‘-5-7,)l HF-I L IL ‘ LI’ - - “ rH1LEL ’ LEAF - ‘‘- .‘E FE-S i •

F- F- l IE  ‘ L I ’ ’ — I ’ , j L L~ - .‘sa L L’,RE,.Ii l,LC~L,JI-i l E S S  -

E l F - : T L  ‘L  — ‘ . Fa-I L L L 1’ ; ,t a F - ,-,- ’L ’E’S (
(‘,. ‘ .- _ S . T  ~-J ( - I T E  ,~~.a’ .- - r- ,,l, ’ ., ‘ US ~~~~~~~~~~~~~~~ It, :- ?

- I I -  ~~~~~ ~~ -.‘,-~~~~— I L , ]  • / 3 - . ’ s,L’1’L--14 -.
- a— ” - -‘ - ‘ > L ~~ - ~~ I N S  TEl- i ‘ . ~ s-S 2-LOt- - i 7.

“4 7 -~s- It - :. ‘- ,‘ —‘ Ft ’,IL.Ei,- L a . I-UI- I- TE-)i . / s: --I, L C IL , L IS ,
- I F - l i E  - [ F - ” - -

5.1 . 3 5 — l i E - LI’ .  -- ‘ ,‘H’,F- ,,—,’_-E ~AE.LL’
I-I F - l i t ,  -LI’ -’

- ‘L’ ,, ’3 ’ 1 - - ‘ - ‘.-Ls’ II..-’- .’ , UL5IE:. — .~, ‘ ‘LL’E4~~~- , ,:,L,:,L- -:,_, , , ‘,-LO L--s- —L ’-
s’ UL,, L- :” ’ .,,’ , ‘:nL’:’t-;i- ,— s- , ‘)LC’[iil—S’ . CIL I’ISi.. ),

— s’L’:’L’- 14 ’—- .’ , oLS’L-. 1 -:- — -- - _ L S ’ L-- is- — .’ . S’LC’BI 7’- s’ ‘~-LS ’L--1 :1 ..~~,

‘E.W ITLH .“ 11- .

(-lE-~~’Ri’ FSF- :C F 5 HI-RET-I I’ ‘ .‘

(F-Mu F- IN,
F- O F- CE ELI-El -
‘1--I-I’:’

‘.0-7 5- 5 .4- ENNE’ ENLa -
-3’)’l’ s’is C ’ 2 ’ N I - I LA T IC ’ N  ERRS-

Page 65
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APPENDIX C

P,-~R, -’~METR 1C RESt I.TS OF’ FIRST ARTICLE ()L ALITY ACCEPTA\CF TE STI~~C

91 92

)
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appendi x c

IDO (TERM INAL 1), 1A - SUBGROUP A2 , A3 , A4 COLLINS DIVISIONS DATE 7-24-75
SCALER BIAS (100 CURRENT), MA ROCKWELL INTERNATIONAL

NEWPORT BEACH , CALIF.

Device — 17.OV —2 1.5V —27 .6VIdentif ication

DATE UNIT
CODE NO. —55°C +2 5°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7527 C 4 -7 .2 1  -4.89 -4.15
7527A 11 -6.94 -4.67 -3.98
7528E 16 -7.26 -4.91 -4.19
7528G 21 -7.50 -5.15 -4.36
7527B 22 -6.70 -4.53 -3.82
7528J 28 -7.11 -4.80 -4 .06
7528K 48 -7.17 -4 .84 -4.07
7528K 50 -7.29 -4.94 -4.19
7527A 51 -8.15 -5.58 -4.75
7527K 53 -6.57 -4.43 .3 75
7527E 58 -7.41 -5.03 4.31
7527J 66 -6.68 -4.51 -3 .80
7527 K 70 -7.95 5.37 ~4 .54
752 7K 74 -8.11 5.51 •4 .67
7527E 76 -6.59 4 .47  •3 .78
7525B 81 -7.26 4.95 •4.19
7527C 87 -6.59 4.68 -3.98
7529K 89 -7 .16 4 .87 4. 15
752 9B 94 -7 .25  4.94 4. 16
7529 K 98 -6.98 4 .74  3.99
75290 110 - 7 .66 5.14 4.37
/529N 114 -7.34 4.99 4.20
/529L 118 -6.79 4.61 3.89
/ 529B 122 7.34 5.01 4.23
/ 529A 133 6.90 4.66 3.90

___________ ________ ________ _________ _________ _________ _________ ________ _________ _________ ________

TEST LIMITS = 2 .OmA to l0 .OmA
911
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appendix c

COLLINS DIVISIONS DATE 7-24 -76
ARM (TERMINAL 3) - SUBGROUP A2 , A3 , A4 ROCKWELL INTERNATIONAL
SCALER OUTPUT ( LOW LEVEL ), VOLTS NEWPORT BEACH, CALIF.

Device 
— 17 .OV — 21 . 5V —27 .6VIdentification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7527C 4 -17.01 -17.00 -17.00 -21.56 -21.48 -21.48 -27 .56 -27.56 -27.56
7527A 11 -17.0( -17.00 -17.00 -21.56 -2 1.48 -21.48 -27.60 —27.56 -27.56
7528E 16 -17.01 -17.00 -17.00 —21.56 -2L48 -21.48 -27.56 -27.56 -27.56
7528G 21 - 17 .O( —17.00 -17.00 -21.56 —2 1.48 -21.48 -27 .56 -27.56 -27.56
7527B 22 -17.01 -17.00 -17.00 -21.56 -2 1.48 -21.48 -27.64 —27.56 -27.56
7528J 28 -17 .0~ -17 .00 -17 .00 -21 .56 -21.48 —21.48 —27 .56 -27 .56 -27 .56
7528H 48 -17.01 -17.00 -17.00 —21.56 -21.48 -2 1.48 -27.56 -27.56 -27.56
7528K 50 -17.00 -17.00 -17.00 -21.56 -21.48 -21.48 -27 .60 -27 .56 -27.56
7527 A 51 -17.04 -17.00 -17.00 -21.56 -21.48 -21.48 -27.56 -27.56 -27.56
7527K 53 -17 .04 -17.00 -17.00 -21.56 -21.48 -21.48 -27.64 -27.56 -27.56
7527E 58 -17.00 -17.00 -17.00 -21.56 -2L48 -21.48 -27.56 -27.56 -27.56
7527J 66 -17.00 -17.00 -17.00 -2L56 -21.48 -21.48 -27.60 -27.56 -27 .56
7527 K 70 -17.00 -17.00 -17.00 -21.56 -21.48 -21.48 -27.56 -27 .56 -27.56
7527H 74 -17.00 -17.00 -17.00 -21.56 -21.48 -21.48 -27 .56 -27.56 -27 .56
7527E 76 -17.04 —17.00 -17.00 -21.56 -21.48 -21.48 -27.60 —27.56 -27.56
7525B 81 -17.04 -17.00 -17.00 -2 1.56 -21.48 -21.48 -27.56 -27.56 -27.56
7527C 87 -17.04 -17.00 -17.00 -21 .56 -21.48 -21.48 -27.64 -27 .56 -27.56
7529K 89 -17.04 -17 .00 -17.00 -21.56 -21.48 -21.48 -27.60 -27.56 -27 .56
7529B 94 -17.04 -17.00 -17.00 -21.56 -21.48 -21.48 -27.64 -27.56 -27 .56

.~~ ~ 7529H 98 -17.04 -17.00 -17 .00 -21.56 -21.48 -21.48 -27.64 -27.56 -27.56
75290 110 -17.04 -17.00 -17.00 -21.56 -21.48 -21.48 -27.56 -27.56 -27.56
7529N 114 -17.00 -17.00 -17.00 -21.56 -21.48 -21.48 -27.60 -27.56 -27.56
7529L 118 -17.04 -17.00 -17.00 -21 .56 -21.48 -21.48 -27 .56 -27 .56 -27 .56
752gB 112 -17.00 —17.00 —17.00 -21.56 -21.48 —21.48 -27.56 -27.56 —27.56
7529A 133 -17.00 -17.00 —17.00 -2’ .56 -21.48 -21.48 — 27 . 56 — 27 . S6 —27.56

TEST LIMITS = - 16 .9V to VOD

a ‘
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appendix c

COL LINS DIVISIONS DATE 7-24-75
ARM (TERMINAL 3) - SUBGROUP A2 ,A3 ,A4 ROCKWELL INTERNATIONAL
SCALER OUTPUT (HIGH LEVEL) ,  VOLTS NEWPORT BEACH ,CALIF.

Device 
--~17.0V —21 .5V —27 .6VIdentification

DATE UNIT 
- _ _ _ _ _

CODE NO. —55°,ç + 25°C +75°C —55°C +25°C +7 5°C —55°C +25°C +75°C

7527C 4 - .12 - .28 - .32 - .16 - .24 - .28 - .20 - .28 - .32
7527A 11 - . 12 - .28 - .32 - .16 - .28 — .28 - .20 - .28 - .28
7528E 16 - .12 - .24 - .28 -- .16 - .24 - .28 - .20 - .24 - .28
7528G 21 - .12 - .28 - .32 - .16 - .28 - .32 - .20 - .28 - .32
7527B 22 - .12 — .28 - .36 - .20 - .28 - .32 - .24 - .28 - .32
7528J 28 — .12 - .28 — .32 - .16 - .28 - .28 - .20 - .28 - .32
7528K 48 - .12 - .28 - .36 - .20 - .28 - .32 - .20 - .28 - .32
7528K 50 — .12 — .28 — .32 — .16 - .28 - .32 - .20 - .28 - .32

7527A 51 - .12 - .28 - .32 - .16 — .28 - .28 - .20 - .28 - .32
7527K 53 — .12 - - .28 — ,3 6 - .16 - .28 - .32 - .20 - .28 - .32
7527E 58 - .12 - .28 - .32 — .16 — .28 — .28 - .20 - .28 - .28

7527J 66 - .12 — .32 - .3 6 - .20 - .28 - .36 - .24 - .28 - .36
7527 K 70 — .12 - .28 - .36 - .20 - .28 - .32 - .20 - .28 - .32
7527 K 74 - .12 — .28 - .32 - .16 - .28 - .28 - .20 - .28 - .28
7527E 76 - .16 - .32 - .36 — .20 - .28 - .36 — .24 - .28 - .36
7527B 81 - .16 - .24 - .28 - .20 - .24 - .28 - .20 - .28 - .32
7527C 87 - .12 - .28 - .32 - .16 - .24 - .28 - .24 - .28 - .32
7529K 89 - .12 - .28 - .32 - .16 - .28 - .28 - .20 - .28 - .28
7529B 94 - .12 — .24 - .28 - .16 - .24 - .28 - .20 - .28 - .28
7529 K 98 - .12 — .28 - .36 - .16 — .28 - .32 - .20 - .28 - .32

REJECT 75290 110 - .16 - .28 -17.00 - .20 - .28 -21.44 - .20 - .28 - .28
7529N 114 - .12 — .28 - .28 - .16 — .28 - .28 - .20 - 28 - .32
7529L 118 - .12 - .32 - .40 - .20 - .28 - .3 6 - .24 - .28 - .36

7529B 112 - .12 - .28 - .32 - .16 - .28 — .32 - .20 - .28 - .32
7G~~i-~ 133 - .12 - .28 - .32 - .16 - .28 - .32 — .20 - .28 - .32

TEST L I M I T S  = 0 .OV to -2 .OV
95
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appendix c

COLLINS DIVISiONS DATE 7-24-75
FIRE ( TERMINA L 4 ) - SUBGROUP A2 ,A3 ,A4 ROCKWELL INTERNATIONAL
SC ALER OUTPUT ( LOW LEVEL ), VOLTS NEWPORT BEACH, CALIF.

Device
Identification — 1 7 .OV —21 .5V —27.6V

DATE UNIT
CODE NO. —55°C +25 °C +75°C —55°C +25°C +75 °C —55°C +25°C +75°C

7527C 4 -17.00 —17 .00 -17.00 -21 .52 -21 .52 -21 .52 -27.60 -27 .60 -27 .60
7527A 11 -17.00 -17.00 -17.00 -21.52 —21.52 -21.52 -27.60 -27 .60 -27.60
7528E 16 -17.00 -17.00 -17.00 -21.52 -21.52 —21.52 -27.60 -27 .60 -27.60
7528G 21 -17 .00 -17.00 -17.00 -21 .52 -21 .52 -21 .52 -27.6 0 .27.60 —27 .60
7527B 22 -17.00 -17.00 —17.00 —21.52 —21.52 -21.52 — 27.60 -27.60 27.6 0
75 28J 28 -17.00 -17 .00 -17.00 -21.52 -21 .52 -21.52 -27.60 -27.60 27.60
7528K 48 -17 .00 -17.00 -17.00 -21 .52 -21 .52 -21 .52 -27 .60 -27.60 -27.60
75 28K 50 -17.00 -17.00 -17.00 -21.52 -21.52 -21.52 -17.60 27 .60 -27.60

-
‘ 

7527A 51 -17.00 -17.00 —17.00 -21.52 -21.52 -21.52 -17.60 -27.60 .27 .60
7527K 53 -17.00 -17.00 -17.00 -21.52 -21.52 -21.52 -27.60 ~27 .60 -27 .60
75 27E 58 -17.00 -17.00 — 17. 00 -21.52 —21.52 -21.52 -27 .60 27 .60 27.60
7527J 66 -17.00 —17.00 —17. 00 -21.52 —21.52 -21.52 -27 .60 27 .60 -27.60
7527H 70 -17.00 -17.00 -17.00 -21.52 —21.52 —21.52 -27.60 27 .60 27 .60
7527 K 74 -17.00 -17.00 —1 7.00 -21.52 -21.52 -21.52 -27 .60 -27.60 -27.60
7527E 76 -17.00 -17.00 -17.00 -21.52 -21.52 —21.52 -27.60 -27 .60 -27.60
7525B 81 -17.00 -17.00 -17.00 -21.52 -21.52 —21.52 -27.60 —27.60 27 .60
7527C 87 -17.00 -17.00 -17.00 -21.52 -21.52 -21.52 -27.60 •27.60 •27 .6O
7529K 89 — 17.00 -17.00 -17.00 -21.52 -21.52 —21.52 —27.60 -27 .60 •27 .60
7529B 94 —17.00 -17.00 -17.00 -21.52 -21.52 -21.52 -27 .60 —27 .60 -27.60
7529H 98 -17.00 -17.00 -17.00 -21.52 —21.52 -21.52 —27.60 -27 .60 27 .60
75290 110 -17.00 -17.00 -17.00 -21.52 -21.52 -21.52 -27.60 -27.60 -27.60
7529N 114 -17.00 -17.00 — 17.00 -21.52 -21.52 -21.52 -27.60 -27.60 -17.60
75 29L 118 -17.00 — 17.00 — 17 .00 -21 .52 -21.52 -21.52 -27 .60 -27.60 -27.60
7529B 112 -17.00 -17.00 -17.00 -21.52 —21.52 -21.52 -27.60 -27.60 27.60
7529A 133 -17.00 -17.00 -17.00 -21.52 -21.52 -21.52 -27.60 -27.60 -27 .60

TEST LIMITS = - 16 .9V to VDD
96
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1/ ) p e f I (/ ,  K C

COLLINS I)! VISIONS D~\’I E 7 24-7~FIRE (TERMINAL 4 ) - SUBGROUP A2 , A 3, A4 ROCKWELL INTERNATIONAL
SCALER OUTPUT (HIGH LEVEL) , VOLTS NEWPOR’I’ BEACH, CALIF.

Device 
- — 17,O\ ’ —21.5V —27 .~ VIdentification

DATE UNIT
CODE ~~~~~~~~~ -55°C +25 ”(’ +75°C — 55°C +25°C +75°C —55°C +25°C + 75 ”(’

7527C 4 -1.36 -2.56 -2.96 - 1.72 -2.52 -2.88 -2.16 -2 .72 -3.04
7527A 11 -1.36 -2.64 -3.00 - 1.72 -2.60 -2.92 -2.20 -2.80 -3.08
7528E 16 -1.28 -2.32 -2.64 -1.68 -2.40 -2 .68 -2.12 -2.64 -2.92
7528G 21 -1.36 -2 .48 -2.84 -1 .72 -2 .4 d -2 .84 -2.20 -2.72 -3.04
7527B 22 -1.40 -2.92 -3.4 0 -1 .76 -2 .72 -3.12 -2.24 -2.84 -3.16
7528J 28 -1 .36 -2.52 -2.92 -1.68 -2.48 -2 .84 -2.16 -2.68 -3.04
7528H 48 -1.36 -2 .76 -3.16 -1 .72 -2.64 -3.00 -2.20 -2.76 -3.12
7528K 50 -1 .40 -2.68 -3.04 -1.72 -2.64 -2.96 -2.20 -2.80 -3.12
7527A 51 -1.36 -2.52 -2.88 -1.72 -2.52 -2.84 -2.16 -2.72 -3.04
7527K 53 -1.40 -2.84 -3. 28 - 1.72 -2.68 -3.00 -2.24 -2.80 -3.12
7527E 58 -1.40 -2.56 -2.96 -1.72 -2.52 -2.88 —2.20 -2.76 -3.04
7527J 66 -- 1.40 -3.04 -3.56 -1.80 -2.80 -3.20 -2.32 -2.92 -3.28
7527 K 70 -1.40 -2.76 -3.16 - 1.72 -2.68 -3.00 -2.20 -2.80 -3.12
7527 K 74 -1.32 -2.52 -2 .cT L -1.68 -2.48 -2 .84 -2.16 -2.68 -3.00
7527E 76 -1.44 -2.88 -3.32 -1.84 -2.80 -3.16 -2.36 -2.96 -3.32
7525B 81 —1.28 -2.36 -2.68 -1.68 -2.40 -2 .76 -2.16 -2.68 -2.96
7527C 87 - 1.40 -2 .56 -2.96 -1.76 -2.52 -2.88 -2.24 -2 .76 -3.08
7529K 89 -1.36 -2.48 -2.84 -1.72 — 2.48 -2 .80 -2.20 -2.72 -3.00
7529B 94 —1. 32 -2.36 -2 .76 -1.68 -2 .40 -2.76 -2.16 -2.68 -3.00
7529H 98 -1.40 -2.96 -3.48 - 1.76 -2.76 -3.12 -2 .32 -2 .84 -3.24

1: - 7529D 110 -1.36 -2.48 -2.80 -1.72 -2.48 -2.80 -2.20 -2.72 -3.00
7529N 114 -1.36 -2 .48 -2 . 84 -1.72 -2.48 -2.84 -2.16 -2 .72 -3. 04
7529L 118 -1.48 -3.08 -3.60 -1.84 -2.84 -3.28 -2.36 -3.00 - 3 .~ ’
7529B 112 -1.40 -2.68 -3 .12 -1.72 -2.64 -3.00 -2.24 -2.8 fl -

~~
— 

7529A 133 -1.36 -2 .52 -2.96 -1.68 -2.52 -2.88 -2.16 - 7 - ’.

TEST LIMITS = O .OV to -1O .OV
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appendix c

G14 (TERMINAL 5), V5M~-SUBGROUp A2,~3,A4 COLLINS DIVISIONS DATE 7-24-75
ROCKWELL INTER NATIONALINPUT (NEGATIVE BREAKDOWN)~ VOL 

~ NEWPORT BEACH, CALIF.

Device 1 AIdentification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7527C 4 -36.52 •35.28 -34.24
7527A 11 -33.04 -32.28 -31.72
7528E 16 -31.36 30.52 -29 .88
7528G 21 -35 .20 -34 .24 -33.44
7527B 22 -32 .48 32.00 •31.52
7528J 28 — 35.52 34.48 -33.60
7528H 48 -32.24 31.44 -30.68
7528K 50 -35 .40 34.28 -33.40
7527A 51 -35 .20 ‘34 .36 •33.68
7527K 53 —3 2.48 31.80 -31.28
7527E 58 -34 .72 33.76 —33.08
7527J 66 —3 8.52 37.56 —36 .72
7527H 70 -33.56 32.84 —32.20
7527H 74 -34.40 33.56 -32 .88
7527E 76 —3 4.40 .33.64 -33.00
75258 81 -32.64 31.88 •31.28
7527C 87 -35.84 34.80 -33.80
7529K 89 -36.04 34.80 •33.84
7529B 94 -34 .88 •33.92 -33.12
7529H 98 — 33.72 32.64 -31.76
7529D 110 -36.20 35.20 •34.52
7529N 114 —34.72 33.72 •32.92
7529L 118 -32.60 31.76 -31.00
7529B 122 

. 

-34.68 -33.72 —32 .92• I 7529A 133 —3 5.28 -34.16 —33.24

TEST LIMITS = -28 .OV Minimum
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appendix c

Q4 (TERMINAL 6) - SUBGROUP A2 ,A3 , A4 COLLINS DIVISIONS DATE 7-24-75
ROCKWELL INTERNATIONAL

SCALER OUTPUT (LOW LEVEL), VOLTS NEWPORT BEACH , CALIF.

Identific:tion —17.Ov —21.5V —27.6V

DATE UNIT
CODE NO . —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7527C 4 21.56 21.52 -21.52 27.60 -27.60 —27.60
7527A 11 . 21.52 21.52 21.52 27.60 —27.60 —27.60
7528E 16 21.56 21.52 -21.52 27.60 -27.60 -27.60
7528G 21 21.56 21.52 21.52 27.60 -27.60 -27.60
7527B 22 21.56 21.52 -21.52 27.60 -27.60 -27.60
7528J 28 21.56 21.52 -21.52 27.60 -27.60 —27.60
7528H 48 21.56 21.52 -21.52 27 .60 -27.60 -27.60
7528K 50 21.52 21.52 -21.52 27.60 -27.60 -27.60
7527A 51 21.56 21.52 21.52 27.60 -27.60 -27.60
7527K 53 21.56 21.52 -21.52 27.60 -27.60 -27.60
7527E 58 21.56 21.52. -21.52 -27 .60 -27.60 -27.60

7527J 66 21.56 21.52 •21.56 27.60 —27.60 -27.60

7527K 70 21.56 21.52 -21.52 -27.60 -27.60 -27.60

7527H 74 -21 .56 21.52 21.52 27.60 -27.60 -27.60

7527E 76 -21.56 21 .52 -21.52 27.60 -27.60 -27.60

7525B 81 -21 .52 21.52 -21.52 27.60 -27.60 -27.60

7527C 87 -21 .52 21.52 21.52 27.60 -27.60 -27.60

7529K 89 -21.56 21.52 -21.52 27.60 -27.60 -27.60

7529B 94 -21.56 21.52 -21.52 -27.60 -27.60 —27.60

7529H 98 -21.56 21 .52 -21.52 27.60 —27.60 —27.60

75290 110 -21 .56 21.52 -21.52 -27.60 -27.60 -27.60

7529N 114 -21 .56 21.52 -21.56 -27.60 -27.60 —27.60

7529L 118 -21.56 21.52 -21.52 -27.60 -27.60 —27 .60
7529B 112 -21.52 21 .52 -21 .52 -27.60 -27 .60 -27.60
7529A 133 -21.56 -21.52 -21.52 -27.60 -27.60 — 27 .60

TEST LIMITS = -21 .4V to VDD
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appendix c

COLLINS DIVISIONS DATE 7-24-75
Q4 (TERMINAL 6)— SUBGROUP A2 ,A3,A4 ROCKWELL INTERNATIONAL
SCALER OUTPUT (HIGH LEVEL), VOLTS NEWPORT BEACH, CALIF.

Identifk:tion —17 0V —21.5V —27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7527C 4 
- 

- .40 - .72 - .88 - .44 - .72 - .84
7527A 11 - .40 - .76 - .88 - .48 - .76 - .88
7528E 16 - .36 - .68 - .80 - .44 - .68 - .76
7528G 21 - .40 - .72 - .84 - .44 - .72 - .84
7527B 22 - .40 - .76 - .92 - .48 - .76 - .88
7528J 28 - .40 - .76 - .88 - .44 - .72 - .84
7528H 48 - .44 - .76 - .92 - .48 - .76 - .88
7528K 50 - .40 - .80 - .92 - .48 - .76 - .88
7527A 51 - .44 - .84 -1.00 - .56 - .80 - .92
7527K 53 - .40 - .80 - .92 - .48 - .76 - .88
7527E 58 - .40 - .72 - .84 - .44 - .72 - .80
7527J 66 - .40 - .80 - .96 - .48 - .76 - .88
7527H 70 - .40 - 7 6  - .88 - .48 - .72 - .88
7527H 74 - .40 - .76 - .88 - .48 - .72 - .84
7527E 76 - .44 - .84 -1.00 - .52 - .76 - .92
7525B 81 - .40 - .7 6 - .88 - .48 - .76 - .88
7527C 87 - .4 0 - .76 - .88 - .48 - .72 - .88
7529K 89 - .4 0 - .72 - .88 - .44 - .72 - .84
7529B 94 - .40 - .76 - .88 - .48 - .72 - .88
7529H 98 - .40 - .76 - .92 - .48 - .72 - .88

REJECT 7529D 110 - .44 - .72 -21.52 - .44 - .72 27.60
7529N 114 - .40 - .76 - .88 - .44 - .72 - .88
7529L 118 - .44 - .88 -1.04 - .56 - .80 -.96
7529B 112 - .40 - .76 - .88 - .48 - .72 - .88
7529A 133 - .40 - .76 - .88 - .48 - .72 - .88

TEST LIMITS = O.OV TO -2.6V
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appendix c

COLLINS DIVISIONS DATE 7-24-75Mu ~TERMINAL 7~, V7M - SUBGR O UP A2 ,A3 ,A4 ROCKWELL INTERNAT IONAL
SCALER INPUT(NEGATIVE BREAKDOWN), VOLTS NEWPORT BEACH, CALIF.

Device 10 AIdentification

DATE UNIT I
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7527C 4 -37.08 -35.80 -34.76

7527A 11 -31.92 -31.28 -30.72
7528E 16 -32.28 -32 .44 -30 .68
7528G 21 -34.32 -33.48 -32.72

7527B 22 -32.80 -32.08 -31.48
75283 28 -35.64 -34.56 -33.68

7528H 48 -33.40 -32.44 -31.64
7528K 50 -35.08 -34.00 -33.12
7527A 51 -32.92 -32 .24 -31.64
7527K 53 -33.88 -33.08 -32 .48

7527E 58 -34.84 -33 .88 -33.20
75273 66 -36.24 -35.48 -34.80
7527H 70 -33.68 •32.92 -32 .28

7527H 74 -35 .64 -34.76 -34.00
7527E 76 -34.12 -33.36 •32.72

7525B 81 -34.04 -33.16 32.52

7527C 87 -36.80 -35.64 34.64
7529K 89 -37.32 35.88 34.88

7529B 94 -33.88 32.96 -32.20

7529H 98 -33.72 32.60 31.68
7529D 110 -34.04 33.12 32.44

7529N 114 -32.76 31.84 31.08

7529L 118 -32.84 31.60 30.88
7529B 122 -35.84 34.80 33.96

7529A 133 -35.64 -34.48 33.52

TEST LIMITS = -28.OV Minimum ioi

~~~~~~~~ ~~~~~~~~~~~ .i~ ii ” ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ 11 .I~IT~’~~



• appendix c

MON (TERMINAL 9), V9M -SUBGROUP A2 ,A3 ,A4 ROCKWELL INTERNATIONAL 
7-24-75

SCALER INPUT (NEGATIVE BREAKDOWN) , VOLTS NEWPORT BEACH, CALIF.

• Device
Identification

DATE UNIT 
-____

CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7527C 4 35 .20 -34.00 -32.92
7527A 11 35.60 -34.6~ -33.8~
7528E 16 -31.32 — 30 .4 4 -29.72
7528G 21 35 .44 -34.44 -33.52
7527B 22 -35.00 -34.01 -33.24

7528J 28 -34.36 -33.32 -32.40

7528H 48 35 .00 -33.96 -33.04
7528K 50 35 .44 -34.24 -33.28
7527A 51 32.40 -31.72 -31.08
7527K 53 33.88 -33.0~ -32.44
7527E 58 36 .56 -35 .56 -34.76 )
75270 66 38.96 -38.00 -37.08
7527H 70 36.56 —35.60 -34.76
7527H 74 32.56 —31.80 -31.08
7527E 76 34.56 —33.72 —32.92
7525B 81 -31.92 — 31 .2 4 -30.64
7527C 87 36 .80 -35.6~ -34 .56
7529K 89 -34.68 -33.48 -32.48
7529B 94 34.48 -33.52 -32.60
7529H 98 -34.32 -33.20 -32.24
7529D 110 -33.08 -32.20 -31.52
7529N 114 -33.40 -32.40 -31.48
75291 118 -32.00 -31.12 -30.24
7529B 122 -33.36 -32.4~ -31.64
7529A 133 

• 

35 .64 -34.48 -33.4k

TEST LIMITS = -28.0 Minimum
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appendix c

MON 1TERM INAL 9’ V9P S GR P 2 A3 A4 COLLINS DIVISIONS DATE 7-24-75
- UB OU A ROCKWELL INTERNATIONAL

SCALER INPUT (POS ITrVE BREAKDOWN), VO LTS NEWPORT BEACH,CALIF.

Device
Identification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7527C 4 +1.00 + .92 + .88
7527A 11 +1.04 +1.04 +1.04

7528E 16 +1.08 +1.08 +1.08
7528G 21 +1.08 +1.08 +1.08
7527B 22 +1.04 +1.04 +1.04

75283 28 +1.08 +1.12 +1.12

7528H 48 +1.04 +1.04 +1.00

7528K 50 +1.04 +1 .04 + 1.04
7527A 51 +1.08 +1.08 +1.08

7527K 53 +1.08 +1.08 +1.08

7527E 58 +1.08 +1.12 +1.12
7527J 66 +1.12 +1.16 +1.16
7527H 70 +1.04 +1.04 +1.04
7527H 74 +1.16 +1.28 +1.32
7527E 76 +1.08 +1.08 +1.08

7525B 81 +1.04 +1.04 +1.04
7527C 87 +1.00 + .92 + .92
7529K 89 +1.20 +1.32 +1.36

7529B 94 -1L28 +1.44 +1.52

7529K 98 +1.04 +1.04 +1 .04
75290 110 +1.08 +1.08 +1.08

7529N 114 +1.20 +1.36 +1.44

7529L 118 +1 .08 +1.08 +1.08
75298 122 +1.36 +1.52 +1.68 H
7529A 133 +1.08 +1.08 +1.08

103
TEST LIMITS = 0.OV to +6.OV
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appendix c

ci (TERMINAL 10), V1OM SUBGROUP A2 ,A3 ,A4 COLLINS DIVISIONS DATE 7-24-75 
)

ROCKWELL INTERNATIONAL
SCALER INPUT (NEGATIVE BREAKDOWN), VOLTS NEWPORT BEACH,CALIF.

Device io~~Identification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7527C 4 -33.72 -32.60 -31.64
7527A 11 -35.92 -34.96 -34.24
7528E 16 -30 .88 -30.04 -29 .40
7528G 21 -32 .40 —31.56 -30 .84
7527B 22 -35.02 -34.02 -34.12
75283 28 -34.56 -33.56 -32 .76
7528H 48 -33.24 -32.40 -31.64
7528K 50 -35.64 —34.48 —33.56
7527A 51 -32.60 -32 .00 -31.44
7527K 53 —34.40 -33.60 —32.96
7527E 58 -36.24 -35.20 -34 .48
75273 66 -38.04 -37.20 -36.40
7527H 70 -35 .16 -34 .36 -33.68
7527H 74 -37.12 —36 .12 -35 .36
7527E 76 -33.40 -32.64 -31.96
7525B 81 -34 .96 -34.00 -33 .36
7527C 87 -37.20 -36 .04 -35.00
7529K 89 -36.60 -35 .32 -34.28
7529B 94 -33.60 -32.72 -

~~~~ .92
7529H 98 -34.68 -33.56 -32.64
7529D 110 —32.92 -32.16 -31.56
7529N 114 -33 .32 -32 .40 -31.60
7529L 118 -32.96 -32.04 -31.28
7529B 122 -31.68 -30.84 -30.12
7529A 133 -35.72 -34.52 —33.60

TEST LIMITS = -28.OV Minimum
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r
appendix c

COLLINS DIVISIONS DATE 7-24-75
SP (TERMINAL 11) — SUBGROUP A2 ,A3 ,A4 ROCKWELL INTER NATIONAL
SCALER OUTPUT (LOW LEVEL) ,  VOLTS NEWPORT BEACH, CALIF.

Identifi::tion —17.OV —2 1.5V —27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7527C 4 -10.48 -10.40 -10.36 -14.36 -14.24 -14.20 -19 .72 19.48 19.44
7527A 11 —10.08 —10.00 - 9.96 -13.92 -13.84 -13.76 -19.28 19.04 18.96
7528E 16 -10.52 -10.44 -10.36 -14.40 -14.28 -14.20 -19.76 19.56 19.44

• 7528G 21 -10.44 -10.36 -10.32 -14.32 -14.20 -14.16 -19.68 19.48 19.40
7527B 22 - 9.56 - 9.48 - 9.44 -13.36 -13.24 -13.20 -18.60 18.40 18.32

• 7528J 28 -10.36 -10.28 -10.20 -14.24 -14.08 -14.00 -19.60 19.36 19.28

7528H 48 - 9.76 - 9.68 - 9.64 -13.60 -13.48 -13.40 -18.84 18.68 18.60
7528K 50 -10.36 -10.28 -10.28 -14.28 -14.16 -14.08 -19.64 19.44 19.36

7527A 51 -10.52 -10.48 -10.44 -14.44 -14.32 —14.28 -19.80 19.60 19.52

7527K 53 - 9.44 - 9.40 - 9.36 -13.24 -13.16 -13.08 -18.48 18.32 18.24

7527E 58 -10.56 -10.48 -10.44 -14.48 -14.36 -14.32 -19.84 19.64 19.60

75273 66 -10.16 -10.08 -10.04 -14.08 •14 .0O -13.92 19.48 19.28 19.16
7527K 70 -10.32 -10.28 10 .16 -14.20 -14.04 -14.00 -19.52 19 .32 19.24
7527K 74 -10.40 -10.32 -10.32 -14.28 —14 .20 -14.12 -19.64 19.44 19.36

7527E 76 - 9.88 - 9.80 • 9.72 -13.68 -13.56 —13.52 -16.36 17.08 17.68

7525B 81 -10.68 —10 .56 -10.52 -14.56 -14.40 -14.32 -19.92 -19.68 19.60
7527C 87 -10 .16 -10 .08 -10.08 -14.00 -13.92 -13.88 19 .32 19.12 19.04
7529K 89 -10 .08 -10.04 - 9.96 -13.96 -13.84 -13.76 -19.28 19.04 18.96
75298 94 -10.48 -10.40 -10.36 -14.36 -14.28 -14.20 -19 .76 19.52 19.44
7529K 98 - 9.56 - 9.52 - 9.48 -13.40 -13.28 -13.24 18.68 18.48 18.40

REJECT 7529D 110 -10.40 -10.32 - .28 -14.28 -14.16 - .40 -19.64 19.40 • .04

7529N 114 -10.64 -10.52 -10.48 -14.52 -14.36 —14.32 -19.84 19.64 19.56
7529L 118 - 9.24 - 9.20 - 9.16 -13.04 -12.96 -12.92 -18.32 18.12 18.04

7529B 112 -10 .36 -10.28 10.28 -14.28 -14 .12 -14.04 -19.60 19 .40 19 .32
7529A 133 -10.16 -10.04 10.00 -14.00 -13.84 -13.72 -19.28 19.04 18.92

TEST LIMITS = —8.OV to VDD
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appendix c

SP ~TERMINAL 11~~- SUBGROUP A2 A3 A4 ~OLLINS DIVISIONS DATE 7-24-75
ROCKWELL INTERNATIONAL

SCA LER OUTPUT (HIGH LEVEL), VOLTS NEWPORT BEACH,CALIF.

Device
Identification —17.OV —21.5V —27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7527C 4 - .48 - .60 - .76 - .80 - .84 -1.00 -1.28 -1.28 -1.28
7527A 11 - .48 - .60 - .80 - .80 - .84 -1.00 -1.28 -1.28 -1.28
7528E 16 - .48 - .60 - 7 6  - .76 - .80 - .96 -1.24 -1.24 -1.24
7528G 21 - .48 - .64 - .80 - .84 - .88 -1.04 -1.28 -1.32 -1.36
75278 22 -.44 -.60 -.80 -.76 -.84 -1.04 -1.23 -1.28 -1.28

7528J 28 - .48 - .64 - .80 - .80 - .84 -1.00 -1.28 -1.28 -1.28
75281-I 48 - .48 - .60 - .84 - .80 - .80 -1.04 -1.28 -1.28 -1.32

• 7528K 50 -.48 -.64 -.84 - .84 - .88 -1.04 -1.36 -1.36 -1.36

7527A 51 - .56 - .72 - .92 - .88 - .92 -1.12 -1.44 -1.48 -1.48

• 7527K 53 -.44 -.60 - .80 - .76 -.80 -1.00 -1.24 -1.28 -1.28

7527E 58 -.52 -.68 -.84 -.84 -.88 -1.04 -1.36 -1.36 -1.36

7527J 66 - .48 - .72 - .84 - .80 - .92 -1.04 -1.28 -1.32 -1.36
7527H 70 -.56 -.72 -.88 -.88 -.92 -1.12 -1.40 -1.44 -1.44
7527H 74 -.52 -.68 -.84 -.88 -.88 -1.08 -1.40 -1.40 -1.40

7527E 76 -.48 -.64 -.80 -.76 -.84 -1.04 -1.28 -1.28 -1.28

7525B 81 -.52 -.64 -.80 -.84 -.84 -1.04 -1.28 -1.32 -1.36

7527C 87 -.48 -.60 -.76 -.80 -.80 -1.00 -1.28 -1.28 -1.36

7529K 89 -.48 -.60 -.80 -.80 -.84 -1.04 -1.28 -1.28 -1.32

7529B 94 - .52 - .64 - .80 - .84 - .88 -1.04 -1.36 -1.36 -1.36
7529H 98 - .48 -.64 - .84 - .76 - .84 -1.04 -1.28 -1.28 -1.32
7529D 110 - .52 - .64 - .08 - .84 - .88 - .08 -1.36 -1.36 - .00
7529N 114 - .52 - .64 - .84 - .84 - .88 -1.04 -1.36 -1.36 -1.36
7529L 118 - .48 - .64 - .88 - .80 - .88 -1.08 -1.36 -1.36 -1.40
75298 112 - .52 , - .64 - .84 - .84 - .88 -1.04 -1.36 -1.36 -1.36
7529A 133 -.48 -.60 -.76 -- .76 -.80 -.96 -1.24 -1.24 -1.24

TEST LIMITS = 0.OV to -2.OV
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appendix c

COLLINS DIVISIONS DATE 7-24-76
LP (TERM IN A L 12 ) — 

SUBGROUP A2 ,A3 ,A4 ROCKWELL INTERNATIONAL
SCALER OUTPUT (LOW LEVEL),  VOL TS NEWPORT BEACH,CALIF.

Device —17MV —2L5V —27.6VIdentification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7527C 4 -10.52 -10.44 -1cL36 -14 .44 -14.28 -14 20 -19.76 19.56 19 .44
7527A 11 - 9 92 - 9.84 - 9.80 -13.76 -13.64 -13.56 -19.04 18.84 18.76
7528E 16 -10.52 -10.44 —10.36 -14.40 -14.28 -14.20 -19.76 19.56 19.44

• 7528G 21 -1P .40 -10.32 -10 .28 -14.32 -14.20 -14.08 -19.64 19.44 19 .36
7527B 22 - 9.60 - 9.52 - 9.48 -13.40 -13.32 -13.24 -18.68 18.48 18.40
75283 28 -10.32 -10.28 -10.16 -14.20 -14.04 -14.00 19.48 19.32 19.20
7528K 48 - 9.80 - 9.72 9.68 -13.64 -13.52 -13.44 18.92 18.76 18.64
7528K 50 -10 .16 -10.08 10.04 -14.04 -13.92 13.88 19.36 19.20 19.12
7527A 51 -10.04 —10.00 • 9.92 -13.88 -13.76 P 13 . 7 2  19.12 18.96 18.88
7527K 53 - 9.44 - 9.36 • 9.32 -13.24 -13.12 -13.08 18.48 18.32 18.20

7527E 58 —10.44 —10 .32 10.32 -14 32 •14.20 14.16 19.64 19.48 19.40
75270 66 -10 .04 -10 .00 9.92 -13.96 -13.84 P 13.76 19.32 19.12 19 .00
7527K 70 -10.44 -10.36 10.32 -14.32 -14.04 14.16 19.64 19.48 19.40
7527K 74 -10.44 -10.36 10.32 -14.32 -14.20 14.16 19.64 19.48 19.40
7527E 76 -10.08 -10.00 ‘ 9.92 -13.92 -13.80 13.72 19.16 19.00 18.88
7525B 81 -10.64 -10.52 10.48 -14.52 -14.40 14.32 19.84 19.64 19.56

7527C 87 -10.16 -10.08 10.04 -14.00 13.92 13.84 19 .28 19.12 19.04
7529K 89 -10 .16 -10 .04 10.04 -14.00 13.88 13.80 19.32 19.12 19.00
75298 94 —10.44 -10.36 10 28 -14.32 14.20 14.08 19.64 19.44 19.32
7529K 98 - 9.72 - 9.60 9.56 13.56 13.40 13 .36 18.80 18.64 18.52
75290 110 -10.44 -10.36 10.28 14.32 14.20 14.08 19.64 19.44 19 .36
1529N 114 10.56 -10.48 10.44 14.48 14.32 14.32 19.76 19.56 19.56
7529L 118 - 9.32 - 9.24 9.20 13.12 13.04 12.92 18.36 18.20 18.12
7529B 112 10.36 -10.28 10.28 14.28 14.08 14.04 19.60 19.40 19.28
7529A 133 10.12 -10 .04 9.96 13.96 13.84 13.72 19.20 19.00 18.92

TEST LIMITS =—8 0V to VDD 107
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appendix c

COLLINS DIVISIONS DATE 7-24-75
LP (TERMINAL 12) —SUBGROUP A2 ,A3 ,A4 ROCKWELL INTERNATIONAL
SCALER OUTPUT (HIGH LEVEL), VOLTS 

— 

NEWPORT BEACH , CALIF.

Identifi::tion —17.OV —2 1.5V —276V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7527C 4 - .24 - .40 - .40 - .40 - .48 - .52 - .60 - .64 - .64
7527A 11 - .24 - .40 - .44 - .40 - .48 - .52 - .60 - .64 - .64
7528E 16 - .24 - .40 - .40 - .40 - .48 - .48 - .60 - .60 - .60
7528G 21 - .28 - .40 - .44 - .44 - .52 - .52 - .64 - .64 - .68
7527B 22 — .24 - .44 - 4 4  - .40 - .52 - .52 - .60 - .64 - .68

• 7528J 28 - .24 - .40 - .40 - .40 - .48 - .48 - .60 - .64 - .64
7528K 48 - .24 - .44 - .44 - .40 - .52 - .52 - .60 - .64 - .68
7528K 50 - .24 - .44 - .44 - .40 - .52 - .52 - .60 - .64 - .68
7527A 51 - .24 - .44 - .44 - .44 - .56 — .56 - .68 - .72 - .72
7527K 53 - .24 - .40 - .44 - .40 - .48 - .48 - .60 - .64 - .64
7527E 58 - .28 - .44 - .44 - .44 - .52 - .52 - .64 - .68 - .68
75270 66 - .24 - .44 - .44 - .40 - .52 - .52 - .60 - .64 - .64
7527K 70 - .28 - .44 - .44 - .44 - .56 - .56 - .72 - .72 - .76
7527K 74 - .28 - .44 - .44 - .44 - .56 - .56 - .68 - .72 - .72
7527E 76 - .24 - .44 - .44 - .40 - .52 - .52 - .64 - .64 - .68
7525B 81 - .24 - .40 - .44 - .40 - .52 - .52 - .64 - .64 - .68
7527C 87 - .28 - .40 - .40 - .44 - .48 - . 52 - .60 - .64 - .64
7529K 89 - .24 - .40 - .40 - .40 - .48 - .52 - .64 - .64 - .64
75298 94 - .24 - .40 - .40 - .40 - .48 - .52 - .64 - .64 - .68
7529H 98 - .24 - .40 - .44 - .40 - .48 - .52 - .60 - .64 - .64
7529D 110 - .28 - .44 - .44 - .44 - .52 - .52 - .64 - .68 - .72
7529N 114 - .28 - .40 - .44 - .44 - .52 - .52 - .64 - .64 - .68
7529L 118 - .24 - .44 - .44 - .40 - .56 - .56 - .64 - .68 - .72
75298 112 - .24 - .44 - .44 - .40 - .52 - .52 - .64 - .64 - .68
7529A 133 - .24 - .40 - .40 - .40 - .48 - .48 - .60 - .60 - .60

TEST LIMITS = 0.OV to -2.OV
108
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appendix c

INN (TERMINAL 13), V13M - SUBGROUP A2 ,A3 ,A4~~
LLIN

~
DI
~~ ATIONAL 

7-24-76

SCALER INPUT (NEGATIVE BREAKDOWN) ,VOLTS NEWPORT BEACH, CALIF.

Device 10 AIdentification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7527C 4 —34 .24 -33.12 -32.16
7527A 11 -33.96 -33.12 —32 .48
7528E 16 -31.24 -30.36 -29.68

75286 21 -33.20 -32.44 -31.68

7527B 22 -32.36 -31.60 -32.00
75283 28 —35.72 -34.68 -33.84
7528K 48 -33.20 -32.28 -31.48

7528K 50 -36.60 -35.48 -34.64
7527A 51 -34 .48 -33.64 -32.96
7527K 53 —33.04 —32.28  -31.76
7527E 58 -35.56 -34.56 -33.84

75273 66 -35.56 -34.84 -34.20
7527K 70 -34.92 -34.08 -33.40

7527H 74 -36.80 -35.80 -35.00

7527E 76 -35.48 -34.56 —33.84

7525B 81 -36.28 -35.20 -34.44

7527C 87 -36 .08 -35 .00 -34.00
7529K 89 —37.56 -36.24 —35.16
7529B 94 -33.24 -32.44 -31.68
7529H 98 -36 .80 -35.68 -34.72
75290 110 -34.72 -33.80 -33.12
7529N 114 -35.92 -34 .88 -34.04
7529L 118 -32.44 -31.60 -30.88

7529B 122 -32.88 -32.00 -31.28

7529A 133 -36.20 —35 .04 -34.04

TEST LIMITS = -28.OV M m .  109

I
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appendix c

COLLINS DIVISIONS DATE 7-24-75
G32 (TERMINAL 14) SUBGROUP A2 ,A3 ,A4 ROCKWELL INTERNATIONAL
SCALER OUTPUT (LOW LEVEL), VOLTS NEWPORT BEACH,CAI4F.

Device
Identification — 17.OV —21.5V —27 .6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7527C 4 -10.64 -10.52 -10.48 -14.52 -14.36 -14.32 -19.84 -19.64 -19.56

7527A 11 - 9.88 - 9 .80 - 9.76 -13.72 -13.56 -13.52 -19.00 -18,76 -18.68
7528E 16 -10.48 -10 .36 -10.32 -14.36 -14.20 -14.16 -19.72 -19.48 -19.40
7528G 21 -10.60 -10.48 -10.44 -14.52 -14 .36 -14.32 -19.88 -19.68 -19.60
7527B 22 - 9 .80 - 9.72 - 9.68 -13.68 -13.56 —13.44 —18.96 -18.76 -18.68
75283 28 -10.32 -10.16 -10.16 — 14.20 -14.00 -13.96 -19 .48 -19.28 -19.16
7528H 48 - 9.88 - 9.80 - 9 .72 -13.72 -13.60 -13.56 -19.04 -18.84 -18.76
7528K 50 -10.08 -10.04 -10 .00 -14.00 -13.88 -13.84 -19 .32 -19 .12 -19.04
7527A 51 -10.16 -10.08 -10.04 -14.00 -13.88 -13.84 -19.28 -19 . 12 -19.00
7527K 53 - 9.44 — 9.36 - 9.32 -13.24 -13.12 -13.04 -18.48 -18.32 -18.20
7527E 58 -10.32 -10.20 -10.16 -14.20 -14.04 -14.00 -19.48 - 19.32 -19.20
75270 66 -10.00 - 9.88 - 9.84 -13.88 -13.72 -13.64 -19.16 -18.96 -18.84

7527H 70 -10.36 -10.28 -10.28 -14.28 -14.16 -14.04 -19 .60 -19.40 -19.32
7527K 74 -10 .44 -10 .36 -10 .32 -14 .36 -14.20 -14 .16 -19.68 -19 .48 19 .44
7527E 76 —10.04 - 9.96 - 9.88 -13.92 -13.76 -13.68 -19.16 -18 .96 -18.84
7525B 81 -10.64 -10.52 -10.48 -14.52 -14.36 -14.32 -19.84 -19.64 -19.52

7527C 87 -10.28 -10.12 -10.08 -14.04 —13 .92 -13.88 -19.32 —19.16 •19.O4

7529K 89 -10.16 -10.08 -10.04 -14.04 -13.88 -13.84 -19 .32 -19.12 19.04

7529B 94 -10.08 -10.00 - 9.92 -13.92 -13.80 -13.72 -19.16 -19.00 -18.88
7529K 98 - 9.96 - 9.84 - 9.80 -13.84 -13.68 -13.64 -19.16 -18.96 -18.84

75290 110 -10.16 -10.04 -10.00 -14.00 -13.88 -13.76 -19.28 -19.04 -18.96
7529N 114 -10.36 -10.28 -10.20 -14.20 -14.08 -14.00 -19.48 -19.32 -19.20

7529L 118 - 9.76 — 9.68 - 9.60 -13.64 -13.52 —13.44 -18 .96 -18.76 -18.68
7529B 112 -10 .36 -10.28 -10 .16 -14.24 -14.08 -14.00 -19.56 -19.36 -19.28
7529A 133 -10.12 -10 .04 - 9.96 -14.00 —13.84 —13.72 -19.20 -19.00 -18.92

(

TEST LIMITS = -8.OV to VDD

p 110
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appendix C

COLLINS DIVISIONS DATE 7-24- 75
632 (TERMINAL 14) - SUBGROUP A2 ,A3 ,A4 ROCKWELL INTERNATI ONAL
SCA LER OUTPUT (HIGH LEVEL), VOLTS NEWPORT BEACH, CALIF.

Identification —17 .OV —21. 5V —27 .6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7527C 4 - .68 - .72 - .72 - .84 - .88 - .88 -1.00 -1.08 -1.08
7527A 11 - .72 - .72 - .72 - .84 - .88 - .88 -1.00 -1.08 -1.08
7528E 16 -.64 -.64 - .68 - .76 - .80 - .84 - .92 -1.04 -1.04

7528G 21 - .72 - .72 - .76 -.84 - .88 -.88 -1.04 -1.08 -1.12

75278 22 - .76 - .76 - .76 - .88 - .88 - .92 -1.04 -1.12 -1.12
75283 28 - .68 - .72 - .72 - .80 - .88 - .88 - .96 -1.08 -1.08

7528H 48 - .72 - .72 - .76 — .84 - .88 - .88 -1.00 -1.08 -1.12
7528K 50 - .72 - .72 - .76 - .84 - .88 - .88 -1.04 -1.08 -1.12
7527A 51 -.12 - .76 - .76 - .88 - .92 - .92 -1.08 -1.12 -1.20
7527K 53 - .72 - .72 - .76 - .84 - .88 - .88 - .96 -1.08 -1.08

• 7527E 58 -.72 -.72 - .72 -.84 -.88 -.88 -1.04 -1.08 -1.08

75273 66 - .72 - .72 - .72 - .84 - .88 - .88 -1.00 -1.08 -1.08
7527H 70 - .76 - .76 - .76 - .88 - .92 - .92 -1.08 -1.12 -1.20
7527H 74 - .72 - .76 - .76 - .88 - .92 - .92 -1.08 -1.12 -1.16
7527E 76 - .72 - .72 - .76 - .84 - .88 - .88 -1.04 -1.08 -1.12
7525B 81 -.68 -.72 -.72 -.84 -.88 -.88 -1.04 -1.08 -1.08

7527C 87 - .72 - .72 - .72 - .84 - .88 -.88 -1.04 -1.08 -1.12
7529K 89 - .68 - .72 - .72 - .80 - .88 - .88 -1.00 -1.08 -1.08

3 7529B 94 - .68 - .72 - .72 - .80 - .84 -.88 - .96 -1.04 -1.08
7529H 98 - .72 - .72 - .76 - .84 - .88 - .88 -1.00 -1.08 -1.08
75290 110 -.68 -.72 -.72 -.80 -.88 -.88 - .96 -1.08 -1.08
7529N 114 - .72 - .72 - .72 - .84 - .88 - .88 -1.04 -1.08 —1.12
7529L 118 - .76 - .80 - .80 - .88 - .92 - .96 -1.08 -1.16 -1.20
75298 122 - .72 - .72 - .76 - .84 - .88 - .88 -1.04 -1.08 -1.12
7529A 133 -.64 -.72 -.72 -.76 -.84 -.88 - .96 -1.04 -1.08

TEST LIMITS = 0.OV to - 2.OV 111

I
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appendix c

10 S DATE 7-24-75
FP (TERMINAL 15) ,V15M-SUBGROUP A2 ,A3 ,A4 ROCKWELL INTERNATIONAL
SCALER INPUT (NEGATIVE BREAKDOWN ) VOLTS NEWPORT BEACH, CALIF.

Device 
1Identification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7527C 4 -36.04 -34.84 -33.80
7527A 11 —34 .36 -33.52 -32 .84
7528E 16 -32.24 -31.36 -30.64
75286 21 -34.24 -33.36 -32 .56
7527B 22 -33.76 -32.96 -32.36
75283 28 -35.60 -34.48 -33.60
7528H 48 -36.12 -35 .04 -34.16
7528K 50 -37 .08 -36.00 -35 .08
7527A 51 -34.56 -33.72 -33 .08
7527K 53 -32 .88 —32 .12 -31.60
7527E 58 -35 .32 -34.36 -33.56
7527J 66 -40.24 -39 .20 -38.36
7527H 70 -36.92 -35.96 -35 .16
7527H 74 -35.60 -34.68 -33.92
7527E 76 -34 .12 -33.24 -32 .56
7525B 81 -35 . 12 -34 .16 -33.40
7527C 87 -36 .96 -35.84 -34.84
7529K 89 -35 .32 -34.24 —33.36
7529B 94 -36 .84 -32.92 -32.16
7529H 98 -36.76 -35.64 -34.60
7529D 110 -33.52 -32.60 —31.96
7529N 114 -36 .44 -35 .36 -34.40
7529L 118 -31.84 -31.08 -30.36
75298 122 -32.56 -31.76 —31.00
7529A 133 -37 . 16 -35.96 -34.96

TEST LIMITS = -28.OV minimum

112
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appendix c

ft COLLINS DIVISIONS DATE 7-24-75Q6 ~TERMIN,~L 16, SUBGROUP A2 ,A3, A4 ROCKWELL INTERNATIONAL
SCALER OUTPUT (LOW LEVEL ), VOLTS NEWPORT BEACH, CALIF.

Device
Identification — 17.OV —2 1.5V —27 .6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7527C 4 —12.72 - 7.84 - 7.60 14.00 -12.72 -11.76

7527A 11 -12.24 - 7.20 - 6.96 -13.36 -11.36 -11.08
7528E 16 -12.40 - 7.80 • 7.52 -13.72 -12.00 -11.68
75286 21 -12.44 - 6.72 . 7.52 13.92 -12.04 -11.72

• 75278 22 -11.36 - 6.72 • 6.52 12.52 -10.84 -10.52
75280 28 - 7.60 - 7.24 • 6.96 12.44 -11.32 -11.00

7528H 48 - 9 .96 - 6.68 . 6.48 12 .08 -10.84 -10.52
7528K 50 -11.56 - 6 .96 . 6.76 12.84 -11.12 -10 .80
7527A 51 -12.08 - 7.16 • 6.92 13.16 -11.28 -10.92
7527K 53 -10.76 - 6.32 - 6.12 -11.92 -10.44 -10 .16
7527E 58 —11.92 - 7.20 - 6.96 13.16 -11.36 -11.04
75270 66 -11.00 - 6.52 • 6.24 12.12 -10.60 -10.28
7527H 70 -12.00 - 7.04 - 6.84 13.08 -11.16 -10.84
7527H 74 —12.32 - 7.40 - 7.16 -13.56 -11.64 -11.28
7527E 76 -11.96 - 6.96 - 6.68 12.92 -11.00 -10.68
7525B 81 -12.60 - 7.76 • 7.48 -13.88 -11.92 -11.56
7527C 87 - 7.48 - 7.24 - 7.00 —11.72 -11.28 -11.00

7529K 89 - 8.64 - 7.40 . 7.16 -13.08 -11.60 -11.28
7529B 94 -10.44 - 7.77 - 7.44 -13.56 -11.96 -11.60
7529K 98 - 8.92 - 7.80 - 6.56 -12.40 -11.00 -10.64

75290 110 - 7.76 - 7.32 - 7.08 -12 .48 -11.44 -11.12
7529N 114 -11.88 - 7.56 - 7.28 -13.40 -11.72 -11.36
7529L 118 -10.28 - 6.20 - 6.00 -11.48 -10.28 - 9.88
7529B 112 -12.36 - 7.64 - 7.36 -13.72 -11.92 -11.48
7529A 133 - 7.88 - 7.20 - 6.92 -12.40 -11.32 -10.96

TEST LIMITS = -4.0 to VOD 113
- p
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appendix c

Q6 (TERMINAL 16)-SUBGROUP A2,A3,A4 COLLINSDIVISIONS DATE 7-24-75
ROCKWELL INTERNATIONAL

SCALER OUTPUT (HIGH LEVEL), VOLTS NEWPORT BEACH, CALIF.

Identifl::tion —17.OV —21.5V —27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7527C 4 -0 .00 -0.00 -0.00 -0.00 -0 .00 -0.00
7527A 11
7528E 16

75286 21
7527B 22
75283 28
7528K 48
7528K 50
7527A 51
7527K 53

7527E 58
75273 66
7527K 70¶ 7527K 74
7527E 76

7525B 81
7527C 87
7529K 89

7529B 94
7529K 98
75290 110

7529N 114

75291 118
7529B 112
7529A 133 —0.00 -0.00 -0 .00 -0 .00 -0 .00 -0.00

TEST LIMITS = 0.CV to -0.1V
114

~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 14 ~~~~~~~~~~~~~ 
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appendix c

COLLINS DIVISIONS DATE 7-28-75
100 (TERMINAL 1), 1A - SUBGROU P B1 ROCKWELL INTERNATIONAL
SCALER BIAS (IDD CURRENT) , MA NEWPORT BEACH, CALIF. 

-

Identific:tion —17.OV —21.5V —27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 2 -5 .19
75280 8 -4.70

• 7527C 13 -4.74
75286 20 -5.07
7528C 25 -4.94
7527C 30 —4.91
7528C 33 -5.13
7527B 36 —4.57
7528K 49 -4.86
7527K 54 —5.27

TEST LIMITS 2.OmA to 10.OmA 115
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appendix c

ARM (TERMINAL 3) - SUBGROUP B1 ~~~~~~~~~~~~~~~~~~~~~~~~ 
7-28-75

SCALER OUTPUT (LOW LEVEL), VOLTS NEWPORT BEACH, CALIF.

Identifi::tion —17.OV —21.5V --27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

• 7528C 2 -17.04 -21.56 -27.64
75280 8 -17.04 -21.56 -27.64
7527C 13 -17.04 -21.56 -27.64

• 7528G 20 -17.04 -21.56 -27.64
7528C 25 -17.04 -21.56 -27.64
7527C 30 -17.04 -21.56 -27.64
7528C 33 -17.04 -21.56 -27.64
75278 36 -17.04 -21.56 -27.64

7528H 49 -17.04 -21.56 -27.64

7527H 54 -17.00 -21.56 —27.64

I

TEST LIMITS -16.9V to VDD
116
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appendix c

ARM ‘TERMINAL 3’ - SUBGROUP Bi COLLINS DIVISIONS DATE 7-28-75
/ ROCKWELL INTERNATIONAL

SCALER OUTPUT (HIGH LEVEL), VOLTS NEWPORT BEACH,CALIF.

Identific:tion —17.OV —21.5V —27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 2 - .28 - .24 - .28
75280 8 - .28 - .24 - .28
7527C 13 - .24 - .24 - .28
75286 20 - .24 - .24 - .24
7528C 25 - .28 - .28 - .28
7527C 30 — .24 - .24 - .28
7528C 33 - .24 - .24 -.28
7527B 36 - .28 - .28 - .28
7528K 49 - .28 - .28 - .28
7527H 54 - .28 - .24 - .24

I

TEST LIMITS = O.OV to —2 .OV 117
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app~~dixc

COLLINS DIVISIONS DATE 7-28-75FIRE ~TERMINAL 4~ -SUBGROUP B1 ROCKWELL INTERNATIONAL
SCALER OUTPUT (LOW LEVEL), VOLTS NEWPORT BEACH, CALIF.

Identiflc:tion —17.OV —21.5V —27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 2 -17.00 -21.52 -27.60

75280 8 -17.00 -21.52 -27.64
• 7527C 13 -17.00 -21.52 -27.60
• 75286 20 -17.00 -21.52 -27.60

7528C 25 -17.00 -21.52 -27.60
7527C 30 -17.00 -21.52 -27.60

7528C 33 -17.00 -21.52 -27.60
7527B 36 -17.00 -21 .52 -27.60

7528K 49 -17.00 -21.52 -27.60
7527K 54 -17.00 -21.52 -27.60

TEST LIMITS =-16.9V to VOD

118
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appendix c

FIRE (TERMINAL 4) - SUBGROUP Bi COLLINS DIVISIONS DATE 7-28-75
ROCKWELL INTERNATIONAL

SCALER OUTPUT (HIGH LEVEL) , VOLTS 
- 

NEWPORT BEACH,CALIF.

Identification —17.OV —21.5V —27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 2 -2.48 -2 .48 -2.76
75280 8 -2.48 -2.48 -2.68
7527C 13 -2.56 -2.52 -2 .72
7528G 20 -2 .36 -2.40 -2.68
7528C 25 -2.52 -2.52 —2 .76
7527C 30 -2 .40 -2.44 -2.68
7528C 33 -2.44 -2.48 -2 .76
7527B 36 -2.52 -2.52 -2.72
7528K 49 -2 .76 -2.64 -2 .76
7527K 54 -2.48 -2.48 -2.68 

- -

TEST LIMITS = 0.OV to -1-0 .OV 119



appendix c

COLLINS DIVISIONS DATE 7-28-75
G14 (TERMINAL 5), V5M - SUBGROUP Bi ROCKWELL INTERNATIONAL
SCALER INPUT (NEGATIVE BREAKDOWN), VOLTS NEWPORT BEACH, CALIF.

Device
Identification 1 OpA

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 2 32 .56
75280 8 -32. 92

• 7527C 13 31.32
75286 20 33.72
7528C 25 33.12
7527C 30 -32.92
7528C 33 34.00
7527B 36 32.44
7528K 49 30 .96
7527H 54 -36.12

I

TEST LIMITS = -28 .OV Minimum
120
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appendix c

Q4 (TERMINAL 6 ) -  SUBGROU P Bi COLLINS DIVISIONS DATE 7-28-75
ROCKWELL INTERNATIONALSCALER OUTPUT ~LOW LEVELj, VOLTS NEWPORT BEACH, CALIF.

Device
Identification —17.OV —21.5V —27 .6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 2 -2 1.56 -27.64
7528D 8 -21.56 -27.64
7527C 13 -21.56 -27.64
75286 20 -21.56 -27.64

• 7528C 25 -21.56 27.64
7527C 30 -21 .56 -27.64

7528C 33 -21 .56 27.64
7527B 36 -21.56 -27.64

• 7528K 49 -21 .56 -27.64
7527 K 54 -2 1.56 ~27 .64

I

TEST LIMITS = -21.4 to VOD 121
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appendix c

“~4 1TERM INAL 6’ SUBGROUP B1 COLLINS DIVISIONS DATE 7-28-75
“ ‘ ROCKWELL INTERNATIONAL
SCALER OUTPUT (HIGH LEVEL) , VOLTS NEWPORT BEACH, CALIF.

Identifi::tion —17.OV —21.5V —27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 2 — .76 - .72
75280 8 -.80 - .76
7527C 13 - .72 - .68
75286 20 -.76 - .72
7528C 25 - .84 - .76
7527C 30 - .76 - .72
8528C 33 - .76 - .72
7527B 36 - .84 - .76
7528K 49 - .88 - .80
7527H 54 - .88 - .76

TEST LIMITS = O.OV to -2 .6V
122 -

~ 
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appeno x~

Mu ~TERMIN A L 7~ V7M -SUBGR~~P 
COLLINS DIVISIONS DATE 7-28-76

~ B1 ROCKWELL INTERNATIONAL
SC,~LER INPUT (NEGATIVE BREAKDOWN ), VOLTS NEWPORT BEACH, CALIF.

Device
Identification 1 OpA

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 2 -36.00
7528D 8 —33.76
7527C 13 -32 .84
7528G 20 —31.92
7528C 25 -33.84
7527C 30 -32.56
7528C 33 -33.44
7527B 36 -33.04
7528K 49 —33.32
7527H 54 -34.96

TEST LIMITS = -28.OV Minimum
123

I

,
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appendix c

MON ‘TERMINAL 9’ V9M SUBGRO Bi COLLINS DIVISIONS DATE 7-28-75
- UP ROCKWELL INTERNATIONAL

SCALER INPUT (NEGATIVE BREAKDOWN), VOLTS NEWPORT BEACH,CALIF.

Device 10~iAIdentification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 2 -35.16

7528D 8 -34.00

7527C 13 -32.72
75286 20 -30.16

• 7528C 25 -34 .00
7527C 30 —35.76
7528C 33 -34.40
7527B 36 -34.36
7528K 49 -32.72
7527K 54 -35.44

I 

____________ __________ __________ __________ __________ __________ __________ __________ __________ __________ __________

I 

—

~~~~~~~ 

________ ________ ________ ________ ________ _______

TEST LIMITS = -28.0 Minimum

41 124

I 
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appendix c

COLLINS DIVISIONS DATE 7-28-76MON (T ERMINAL 9) V9P - SUBGROUP B1 ROCKWELL INTERNATIONAL
SCALER INPUT (POS ITIVE BREAKDOWN) , VOLTS NEWPORTBEACH,CALIF.

Device
Identification 3mA

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

Th28C 2 +1.08
75280 8 +1.16

7527C 13 + .92
75286 20 +1.08
7528C 25 +1.28
7527C 30 + .92
7528C 33 +1.04
7527B 36 +1.04
7528K 49 +1.08
7527H 54 +1.20

TEST LIMITS = O.O V to +6 O V
125

~~~~~~
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appendix c

COLLINS DIVISIONS DATE 7-28-76
CL ( TERMINAL 10), V1OM -SUBGROUP Bi ROCKWELL INTERNATIONAL

• SCALER INPUT (NEGATIVE BREAKDOWN), VO LTS NEWPORT BEACH, CALIF.

Device
Identification 1 01iA

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 2 35 .12
• • 7528D 8 -31.60

7527C 13 -33.08
75286 20 30.64
7528C 25 -32.76
7527C 30 -34.64
7528C 33 33.52
75278 36 34.52
7528K 49 33.20
7527K 54 33.56

p.

TEST LIMITS = -28.OV Minimum
126

.
•
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appendix C

Tr R M 1PJ A I ci IDr’onl to COLLINS DIVISIONS DATE 7-28-75SP ( I L  L f l  L 11) juuur~uur Bi ROCKWELL INTERNATIONAL
SCALER OUTPUT (LOW LEVEL), VOLTS NEWPORT BEACH,CALIF.

Identific:tion —17.OV —21.5V —27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 2 -10.28 -14.08 -19.36
7528D 8 -10.52 -14.36 -19.68
7527C 13 -10.20 -14.00 -19.28
75286 20 -10.32 -14.16 -19.40
7528C 25 -10 .12 -13.92 -19.20
7527C 30 -10.20 -14.00 -19.28
7528C 33 -10.28 -14.04 -19.28
7527B 36 -10.04 -13.84 -19.04
7528K 49 -10.00 -13.84 -19.12
7527H 54 -10.04 -13.88 -19.12

TEST LIMITS = -8.OV tc VDD 127

~ 
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appendix c

COLLINS DIVISIONS DATE 7-28-75
SP (TERMINAL 11) - SUBGROUP B1 ROCKWELL INTERNATIONAL
SCALER OUT!UT (HIGH LEVEL), VOLTS NEWPORT BEACH,CALIF.

Identification —17.OV —21.5V —27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 2 - .68 - .88 -1.36
• 75280 8 - .64 -.84 -1.28

7527C 13 - .60 - .80 -1.28
7528G 20 - .60 - .80 -1.24
7528C 25 - .64 - .88 -1.36
7527C 30 - .60 - .84 -1.36
7528C 33 - .64 -.84 -1.28
7527B 36 - .60 - .80 -1.24
7528K 49 - .64 - .84 -1.32
7527H 54 - .68 - .88 -1.40

p -

I

I

TEST LIMITS = 0.OV to -2.OV

128

_ _ _  

— p..-.



appendix c

LP ‘TERMINA L 12’ SUBGROUP Bi COLLINS DIVISIONS DATE 7-28-75
- 

ROCKWELL INTERNATIONAL
SCALER OUTPUT (LOW LEVEL),  VOLTS NEWPORT BEACH,CALIF.

Identific:tion —17.OV —21.5V —27 .6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 2 -10.32 -14.16 -19.36
7528D 8 -10 .04 -13.84 -19.00
7527C 13 -10.04 -13.80 -19.28
75286 20 -10.28 -14.04 -19.32
7528C 25 - 9.96 -13.76 -19.00
7527C 30 -10.28 -14.04 -19.28
7528C 33 -10.48 -14.30 -19.60

7527B 36 -10 .04 -13.80 -19.00
7528K 49 -10.04 -13.88 -19.12
7527H 54 -10.16 -14.00 -19.20

TEST LIMITS = -8.OV to VDD 
. 

129
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appendix c

COLLINS DIVISIONS DATE 7-28-76
LP (TERMINAL 12) - SUBGROUP B1 ROCKWELL INTERNATIONAL
SCALER OUTPUT (HIGH LEVEL), VOLTS NEWPORT BEACH, CALIF.

Identifie:tion —17.OV —21.5V —27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C - -55°C +25°C +75°C —55°C +25°C +75°C

7528C 2 - .44 - .52 - .68
• 7528D 8 - .40 - .48 - .60

7527C 13 - .40 - .48 - .60
7528G 20 - .40 - .48 - .60
7528C 25 -.44 - .52 - .64
7527C 30 - .40 - .48 - .64
7528C 33 - .40 - .52 - .68
7527B 36 - .40 - .48 - .60

• 7528K 49 - .44 - .52 - .68
7527H 54 - .44 - .56 - .72

I

TEST LIMITS = 0 .OV to -2.OV
130
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appendix c

COLLINS DIVISIONS DATE 7-28-75INH (TER MINAL 13), V 13M - SUBGROUP B1 ROCKWELL INTERNATIONAL
SCALER INPUT (NEGATIVE BREAKDOWN ), VOLTS NEWPORTBEACH,CALIF.

Device
Identification lOvA

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 2 -33.24
75280 8 —32 .88
7527C 13 —35.42
7528G 20 -33.28
7528C 25 -31.92
7527C 30 -34.44
7528C 33 -31.60
7527B 36 -35.28
7528K 49 -31.60
7527K 54 -34 .84

TEST LIMITS = -28.OV M m .  131
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appendix c

632 ITrRM n i~i~ c r~ p COLLINS DIVISIONS DATE 7-28-75
~ L. IN,.~L ~~~~~~~~ JUBGR~JU Bi ROCKWELL INTERNATIONAL

SCALER OUTPUT (LOW LEVEL), VOLTS NEWPORT BEACH, CALIF.

Identifi:: tion — 17.OV —2 1.5V —27 .6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 2 -10.44 -14.28 -19.56

7528D 8 -10.20 -14.04 -19.28

7527C 13 - 9.88 -13.68 -18.84
7528G 20 -10.16 -13.96 -19.16

• 7528C 25 -10.00 -13.80 -19.00
7527C 30 -10.32 -14.16 -19.40
7528C 33 -10.48 -14.32 -19.60
7527B 36 — 9.96 -13.72 -18.92
7528K 49 - 9.84 -13.64 -18.88
7527H 54 —10 .08 -13.92 ~19.16

TEST LIMITS = O.0V to -2 .OV
132

~~- -
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appendix c

COLLINS DIVISIONS DATE 7-28-75
632 (TERM I NAL 14) - SUBGROUP B1 ROCKWELL INTERNATIONAL
SCALER OUTPUT ( HIGH L E V E L ) ,  VOLTS NEWPORT BEACH, CALIF .

Identific:tion —17 .OV —21 .5V —27 .6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 2 - .72 - .88 -1.08
75280 8 - .68 - .84 -1.04
7527C 13 - .68 - .84 -1.04
7528G 20 - .68 - .84 -1.04
7528C 25 - .72 - .88 -1.08
7527C 30 - .72 -.88 -1.08
7528C 33 - .68 - .84 -1.08
7527B 36 - .72 - .84 -1.04
7528K 49 - .72 - .88 -1.08
7527K 54 — .76 - .92 -1.12

TEST LIMITS = -8.OV to VDD 133 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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COLLINS DIVISIONS DATE 7-25-75FP ~TERM INA L 15,, V 15M -~SUBGROUP Bi ROCKWELL INTERNATIONAL
SCALER INPUT (NEGATIVE BREAKDOWN) VOLTS NEWPORT BEACH, CALIF.

Device
Identification 1 OpA

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 2 33.68
7528D 8 33.84
7527C 13 34 .96
7528G 20 31.84
7528C 25 .33.92
7527C 30 -33.12
7528C 33 32.80
7527B 36 -34.48
7528K 49 32 .48
7527K 54 -35.92

TEST LIMITS -28 .OV Minimum
134

‘I
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appendix c

COLLINS DIVISIONS DATE 7-25-75
Q6 (TERMINAL 16) - SUBGROUP Bi ROCKWE LL INTERNATIONAL
SCALER OUTP UT (LOW L E V E L ) ,  VOLTS NEWPORT BEACH , CALIF.

Device
Identification —17 .OV —21 .5V -—2 7 .6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 2 -1.44 11.64
7528D 8 -7.28 11.44
7527C 13 -7.60 12.56
75286 20 -7.60 11.84

• 7528C 25 -7.28 11.44
7527C 30 -8.08 13.16
7528C 33 -4.96 12.16
75278 36 -4.12 11.00
7528K 49 -7.12 11.32
7527K 54 -7.44 11.64

I

TEST LIMITS = -4.OV to VOD 135 

~~~~~~~~~~~~~~~~ 
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appendix C

COLLINS DIVISIONS DATE 7-25-76
Q6 (TERMINAL 16) - SUBGROUP B1 ROCKWELL INTERNATIONAL
SCALER OUTPUT (HIGH L E V E L ) ,  VOLTS NEWPORT BEACH, CALIF.

Identific:tion —17.OV —21.5V —27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 2 -0.00 -0 .00
75280 8
7527C 13
7528G 20
7528C 25
7527C 30
7528C 33

7527B 36
7528K 49 -
7527H 54 -0.00 -0.00

TEST LIMITS = 0.OV to —O .1V
136

I
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appendix c

100 ‘ T E R M I N A L  1’ 1A - ct I B r RnhI p  ~, COLLINS DIVISIONS DATE 8- 19-75
/~ .Ju U VU ~ ROCKWELL INTERNATIONAL

SCALER BI~\S ( 1Db  C U R R E N T ) ,  MA NEWPORT BEACH , CALIF.

Device
Identification —17 .OV —21 .5V —27 .6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 6 -4.60
75280 10 -5.35
7528C 15 -4.51
7528K 23 -4.86

7528C 27 -4.70

7528J 29 -4.96

75270 35 -4.89
• 7527D 39 -5.03

7527K 44 -4.53
7527E 52 -5 .05

TEST LIMITS 2.OmA to 10.~ iiA 
137

I
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appendix c

ARM ~TERMINAL 3’ - SUBGROUP B2 COLLINS DIVISIONS DATE 8-19-75
ROCKWELL INTERNAT IONAL

SCALER OUTPUT (LOW LEVEL) ,  VOLTS NEWPORT BEACH , CALIF.

Identific:tion 

— 

—17.OV —21.5V —27 .6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 6 -17.00 -21.48 -27.56

7528D 10 -17.00 -21.48 -27.56
7528C 15 -17.00 -21.48 -27.56
7528H 23 -17.00 -21.48 -27.56
7528C 27 -17.00 -21.48 -27.56
7528J 29 -17.00 -21.48 -27.56
7527D 35 -17.00 -21.48 -27.56
7527D 39 -17.00 -21.48 -27.56
7527K 44 -17.00 -21.48 -27.56
7527E 52 -17.00 -21.48 -27.56

I

i
TEST LIMITS = -16.9V to VDD
138

I
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appendix c

COLLINS DIVISIONS DATE 8-19-75
ARM (TERMINAL 3) -SUBGROUP B2 ROCKWELL INTERNATIO NAL
SCALER OUTPUT ( H I G H  LEVEL) , VOLTS NEWPORT BEACH , CALIF.

Device
Identification —17 .OV —21 .5V —27 .6V

DATE UNIT
CODE NO . —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 6 - .28 - .28 . — .28
7528D 10 - .28 - .28 ~

. - .28
7528C 15 - .28 - .28 - .28
7528K 23 - .28 - .28 - .28
7528C 27 - .28 - .28 - .28
75283 29 - .28 - .28 - .28
75270 35 - .28 - .28 - .28
75270 39 - .28 - .28 - .28
7527K 44 - .28 - .28 - .28
7527E 52 

• 
— .28 - .28 — .28

r

TEST LIMITS = 0.OV to -2.OV 139

I
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appendix c

CTb  ITCDUTIJAI As . . .  ron ~ 
COLLINS DIVISIONS DATE 819 76

• 1riE ~~I~~r~I I LIw~~ ~~ 5UBurwUr B~ ROCKWELL INTERNAT IONAL
SCALER OUTPUT (Low LEVEL), VOLTS NEWPORT BEACH, CALIF.

Identifi::tion —17.OV —21.5V —27 .6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 6 -17.00 -21.56 -27.60
75280 10 —17.00 -21.52 -27.60
7528C 15 -17.00 -21.56 -27.60
7528H 23 -17.00 -21.56 -27.60
7528C 27 -17.00 -21.56 -27 .60
75283 29 -17.00 -21.56 -27.60
75270 35 -17.00 -21.56 -27.60
7527D 39 -17.00 -21.56 -27.60
7527K 44 -17.04 -21.56 -27.60
7527E 52 -17.00 -21.52 -27.60

TEST LIMITS = -16.9V to VDD
140

- 



appendix c

FIRE (TERMINAL 4) SUBGROUP B2 COLLINS DIVISIONS DATE 8-19-75
ROCKWELL INTERNATIONAL

SCALER OUTPUT (HIGH L E V E L ) ,  VOLTS NEWPORT BEACH , CALIF .

Device
Identification —17 .OV —21 .5V 27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 6 —2.52 -2.52 -2.72
7528D 10 -2.48 -2.48 -2.72
7528C 15 -2.64 -2.60 -2.80
7528K 23 -2.44 -2 .48 -2.68
7528C 27 -2 .40 —2 .48 -2.68
75283 29 -2 .48 -2.48 -2.68
75270 35 -2.72 -2.68 -2 .84
75270 39 -2.68 -2.68 -2.84
7527K 44 -2 .80 -2.68 -2 .84
7527E 52 -2.60 -2.60 -2.80

I

TEST LIMITS = O.OV to -1O .OV 141

• - .~~~~• ~~~~ ~• .~ c.;= - .
-
~~;

i- - -’  - ‘- - - -
~~~~~~~~ ~~~~~~

- — -~~. •.••—-•~— .• --- - -~~~~-•,  • —.—— —-- -- .---
—
.• ---—- • — -. -— •—--••— - - .  —~-~~~ -.—-—.——-



r • — -

appendix c

COLLINS DIVISIONS DATE 8-19-75
G14 (TERMINAL 5) ,  V5M - SUBGROUP B2 ROCKWELL INTERNATIONAL

• SCALER INPUT (NEGATIVE BREAKDOWN), VOLTS NEWPORT BEACH , CALIF.

Device
Identification 1 0 i-iA

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 6 -31.16

• 75280 10 -34 .24
7528C 15 -33.48
7528K 23 -30.64
7528C 27 -33.68
75283 29 -32.24
75270 35 -33 .32
75270 39 -33.48
7527K 44 -31.16
7527E 52 -32.92

TEST LIMITS = -28.OV Minimum

142 
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appendix c

COLLINS DIVISIONS DATE 8-19-75Q4 (T ERMINAL 6) -SUBGROUP 82 ROCKWELL INT ERNATIONAL
SCALER OUTPUT (LOW L E V E L ) ,  VOLTS NEWPORT BEACH,CALIF.

Identific:tion —17 .0V —21. 5V —27 .6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 6 21.56 -27.64
75280 10 21.56 -27.64

• 7528C 15 21.56 -27.64
7528K 23 21.56 -27.64
7528C 27 -21.56 -27.64
75283 29 -21.56 -27.64
75270 35 21.56 -27 .64

75270 39 -21.56 -27.64
7527K ~4 21.56 -27.64
7527E 52 21.56 -27.64

TEST LIMITS = -21.4V to VOD 143

~~ . ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~



•- ——

appendix c

COLLINS DIVISIONS DATE 8-19-75Q4 (TERMINAL 6 ) -  SUBGROUP B2 ROCKW ELL INTER NATIONAL
SCALER OUTPUT (HIGH LEVEL) ,  VOLTS NEWPORT BEACH, CALIF.

Identific:tion —17.OV —21.5V —27 .6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 6 -.76 - .76
75280 10 - .76 — .72
7528C 15 - .84 - .76
7528K 23 - .72 — .72
7528C 27 - .76 — .72
75283 29 - .76 - .72
75270 35 — .76 - .72
75270 39 — .80 — .76
7527K 44 - .84 - .76
7527E 52 - .76 - .76

TEST LIMITS = 0.OV to -2.6V
144

I



appendix c

COLLINS DIVISIONS DATE 8- 19-75
Mu (TE RM INAL 7 ) ,  V7M - SUBGR OUP B2 ROCKWELL INTERNATIONAL

SCALER INPUT (NEGATIVE BREAKDOWN), VOLTS NEWPORT BEACH , CALIF.

Device
Identification 1O~.~A

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

752 8C 6 -31.64
75280 10 —32.56
7528C 15 -35 .48
7528H 23 —32.52
7528C 27 -31.60
7528J 29 -33.36

75270 35 -31.48
75270 39 -33.24

• 7527K 44 -31.64
7527E 52 —32.64

TEST L I MITS = -28 .OV Minimum 145
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appendix C

T COLLINS DIVISIONS DATE 8-19-75
MON (1ERMINAL 9),  V9 M- SUBGROUP B2 ROCKWELL INTERNATIONAL
SCALER INPUT (N EGATIVE BREAKDOWN), VOLTS NEWPORT BEACH, CALIF.

Device
Identification - 1 OjiA

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 6 -31.72

75280 10 -33.20

7528C 15 -31.96

7528H 23 -32.40
7528C 27 -32 .88
75283 29 -33.68
75270 35 —35 .00
7527D 39 -31.16
7527K 44 -31.16

7527E 52 32 .28

I.

p

TEST LIMITS = -28.0 Minimum
146

I



appendix c

COLLINS DIVISIONS DATE 8- 19-75MON (TERMINAL 9 ,, V9P - SUBGROUP B2 ROCKWELL INTERNATIONAL
SCALER INPUT (POSITIVE BREAKDOWN) , VOLTS NEWPORT BEACH , CALIF.

Device
Identification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 6 1.08
75280 10 1.28
7528C 15 1.12
7528K 23 1.04

• 7528C 27 1.08
75283 29 1.04
7527D 35 1.04
7527D 39 1.08
7527K 44 1.32
7527E 52 1.04

_ _ _ _ _  _  _  { _  _  I. _  _

TEST L I MITS = 0 .OV to +6 .OV 147
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appendix c

CL (TERM INAL 10), V1OM - SUBGROUP B2 ROCKWELL INTERNATIONAL 
8-19-75

SCALER INPUT (NEGATIVE BREAKDOWN),  VOLT S NEWPORT BEACH , CALIF.

Device
Identification 1 O1j A

DATE UNIT
CODE NO. —55°C +25°C +75°C T55°C +25°C +75°C —55°C +25°C +75°C

7528C 6 — 33 .4C
7528D 10 — 36 .2~
7528C 15 -32 .8E
7528H 23 -31.92
7528C 27 -33.20
75283 29 -34.O~
7527D 35 — 36 .O~
75270 39 —31.32

7527K 44 -31.36
7527E 52 -32.56

I

I

TEST LIMITS = -28.OV Minimum

148
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appendix c

COLLINS DIVISIONS DATE 8-19-7~SP (TERMINAL 11) - SUBGROUP B2 ROCKWELL INTERNATIONAL
SCALER OUTPUT (LOW L E V E L ) ,  VOLTS NEWPORT BEACH, CALIF.

Identific:tion —17. OV 21.5v 27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 6 -10. 04 -13.88 -19.04
• 7528 0 10 -10.04 -13.84 -19.04

7528C 15 — 9.96 —13.72 —18.96
7528H 2 3 -10.36 -14.20 -19.44

7528C 27 -10 . 16 -13.92 -19 . 12
75283 29 - 9.92 -13.68 -18.88
7527 0 35 -10.04 13.80 -19.00

75270 39 -10.28 -14.04 -19.32
7527K 44 — 9.76 —13.56 -1~ .76

7527E 52 - 9.88 -13.68 -18.88

_ _ _  _ _  _ _  _ _ _  _ _  I _ _  _ _  _ _

TEST LIMITS =— 8.OV to VDD 149
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appendix c

SP ‘T A ~~~~. COLLINS DIVISIONS DATE 8-19-75ERMIN 1.~L 11, SUBGROUP B2 ROCKWELL INTERNATION AL
SCALER OUTPUT ( H I G H L E V E L ) ,  VOLTS NEWPORT BEACH , CALIF.

Identific:tion — 17.OV —21.5V —27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 6 - .60 - .80 -1.24
75280 10 - .72 - .88 -1.44
7528C 15 - .60 - .80 -1.24
7528H 23 - .60 - .80 -1.24
7528C 27 - .60 - .80 -1.24
75283 29 - .64 -.84 -1.28
7527D 35 - .64 - .88 -1.36
75270 39 - .68 - .88 -1.40
7527K 44 — .64 -.84 -1.36

7527E 52 - .68 - .88 -1.36

TEST LIMITS = 0.O V to -2. OV
150

I

~~~
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appendix c

LP t TERM I NAL 12’ - SUBGROUP B2 COLLINS DIVISIONS DATE 8-1~ -75
ROCKWELL INTERNATIONAL

SCALER OUTPUT ( LOW LEVEL ) 
~VOLTS NEWPORT BEAC H , CALIF.

Identif ication — 17OV F —2 1.5V —27 •6V

DATE UNIT
CODE NO. —55°C +25 °C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 6 -10.28 -14.08 -19 .36

75280 10 -10.08 -13.88 -19.12
7528C 15 - 9.96 —13.72 —18.92

• 7528 K 23 -10.16 - 14.00 -19.24
7528C 27 -10.16 -14.00 -19.16

75283 29 -10.00 -13.76 -18.96
7527 1) 35 -10.00 —13.76 -18.96

75270 39 -10.28 —14.04 -19.32

7527K 44 - 9.72 -13.52 -18.68

7527E 52 -10.08 -13.92 -19.12

TEST LIMITS = -8 .OV to VDD
151

1
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appendix C

COLLINS DIVISIONS DATE 8-19-75
LP (TERMINAL 12)— SUBGROUP B2 ROCKWELL INTERNATIONAL
SCAL.ER OUTPUT (HIGH LEVEL) , VOLTS NEWPORT BEACH, CALIF.

Identification — 17.OV —21.5V —27 .6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 6 - .40 - .48 - .64
7528D 10 - .44 - .56 - .72
7528C 15 - .40 - .48 - .60
7528H 23 - .40 - .48 - .60
7528C 27 - .40 - .48 - .60

75283 29 - .44 - .52 - .64
7527D 35 - .40 - .52 - .64
75270 39 - .44 - .56 - .72

7527K 44 - .44 - .52 - .64
7527E 52 - .44 - .56 - .68

TEST LIMITS = O. OV to -2 .OV
152 
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appendix c

INH ‘T RM A 13\ ~ 
c COLLINS DIVISIONS DATE 8-19-75E IN L ~ ,, 13M ~UBGRO UP B2 ROCKWELL INTERNATIONAL

SCALER IN P UT (NEGATIVE BP EA K1 ) OWN ’I , VOLTS NEWPORT BEACH , CALIF.

Device
Identification 1 (~JA

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 6 —31.52

75280 10 -32 .88
7528C 15 -35 .32
7528K 23 -32.12
7528C 27 •34 40
75283 29 -32.76
75270 35 —32 .28
7527D 39 ~34 OO
7527K 44 -31.56
7527E 52 -32 .40

TEST LIMITS = -28 .OV M m .  153
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appendix c

COLLINS DIVISIONS DATE 8-19-75
G32 (TERMINAL 14)- SUBGROUP B2 ROCKWELL INTERNATIONAL
SCALER OUTPUT (LOW L E V E L ) ,  VOLTS NEWPORT BEACH , CALIF .

Identifi::tion — 17.OV —21.5V —27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 6 -10.04 -13.88 -19.04

7528D 10 -10.28 -14.09 -19 .32

7528C 15 - 9.84 -13.64 •18.8O
• 7528H 23 -10.28 -14.08 -19.32

7528C 27 -10.20 -14.00 -19.28
75283 29 -10 .48 -14.32 -19.60
7527D 35 -10.08 -13.88 - -19.04
75270 39 -10 .00 -13.84 -19.04
7527K 44 - 9.72 -13.52 -18.68
7527E 52 -10.16 -13.96 -19.20

TEST LIMITS = -8.OV to VOD

154
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appendix c

G32 (TERMINAL 14)- SUBGROUP B2 COLLINS DIVISIONS DATE 8-19-75
- ROCKWELL INTERNATIO NAL

SCALER OUTPUT H IG H LEVEL ) ,  VOLTS NEWPORT BEACH, CALIF.

• Identific:tion —17 .OV —21.5V —27 .6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C 

1
+25°C +75°C —55°C +25°C +75°C

7528C 6 - .68 - .84 -1.04
7528D 10 - .76 - .92 -1.20
7528C 15 - .68 - .84 -1.04
7528K 23 - .68 - .84 -1.04
7528C 2 ! - .68 -.84 -1.04
75283 29 - .72 - .88 -1.08
75270 35 - .72 — .88 —1.08
75270 39 - .76 — .88 -1.12
7527K 44 - .76 - .88 -1.08
7527E 52 — .76 — .88 -1.12

1

TEST LIMITS = O .OV to -2.OV 155
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COLLINS DIVISIONS DATE 8-19-75
FP (TERMINAL 15),V15M - SUBGROUP B2 ROCKWELL INTERNATIONAL
SCALER INPUT (NEGATIVE BREAKDOWN ) , VOLTS NEWPORT BEACH, CALIF.

Device 
1Identification OiIA

DATE UNIT
CODE NO. —55°(

~ +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

75~8C 6 -32.64
75280 10 -34 .76
7528C 15 -33.40
7528H 23 -33.32

• 7528C 27 
- 

-33.56
75283 29 -33.52
75270 35 -34.04
75270 39 —32.24
7527K 44 —32.20
7527E 52 -34 .48

TEST LIMITS = -28 .OV Minimum
• 156
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appendix c

IT~~D MA ~ 
COLLINS DIVISIONS DATE 8-19-75Q6 ~~~I L ~~~ M I I ~~,-~ L 16, -SU B G~0UP B2 ROCKWELL IN TERNATIONAL

SCALER OUTPUT (LOW LFVFL ) ,  VOLTS NEWPORT BEACH, CALIF .

Identific:tion —17.OV —2 1.5V —27 .6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 6 -7.44 -11.60
7528D 10 -7.44 .11 60
7528C 15 -7.64 -11.88
7528H 23 -7.60 .11.80
7528C 27 —7.68 -11.88
75283 29 -7.76 •11.92
75270 35 —7.52 P11.68

75270 39 -7.28 -11.44

7527K 44 -6.72 -10.80

7527E 52 —6.96 -11.12

k ~

TEST LIMITS -4.OV to VDD 157
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appendix c

COLLINS DIVISIONS DATE 8-19-75
Q6 (TERMINAL 16) -SUBGROUP B2 ROCKWELL INTERNATIONAL
SCALER OUTPUT (HIGH LEVEL ),  VOLTS NEWPORT BEACH , CALIF .

Identific:tion — 17 .OV —21.5V —27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 6 - - .04 -.00

7528D 10 - .00 - .00
• 7528C 15

7528H 23
7528C 27
75283 29
75270 35
75270 39
7527K 44
7527E 52

TEST LIMITS = 0 .OV to -O .1V

• 158
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IDD t TE RM I NAL 1~ 1A SUBGROUP B3 COLLINS DIVISIONS DATE 8-18-75-- ROCKW ELL INTERNATIONAL
SCALER BIAS (Inn CIIRR I NT),  MA NEWPORT BEACH , CALIF.

Device
Identification —17.OV —21.5V —27 .6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 3 -5.03
7527D 9 -4.93• 
7528A 14 -4.96

• . 7527C 14 -4.99
7527A 19 —4. 51
7527B 26 -4.69
7528H 32 -4.51
7527A 38 -4.78
7528C 40 -5.13
7527B 42 -5.36 

—

I

TEST LIMITS = 2 .OmA to lfl ,flmA 159

$

~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 



- -—~~~ - -~~~~~~—- -~~~~~~ -- —-.-~~

appendix c

COLLINS DIVISIONS DATE 8-18-75
ARM (TERMINAL 3)-- SUBGROU P B3 ROCKWELL INT ERNATIONAL
SCALER OUTPUT ( LOW LEVEL),  VOLTS — 

— 

NEWPORT BEACH, CALIF.

Identifi::tion —17.OV —2 1.5V —27 .6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 3 -17.00 21.48 -27.56

75270 9 -17.00 21.48 -27.56
7528A 14 -17.00 -21.48 -27.56
7527C 14 -17.00 -21.48 -27.56

• 7527A 19 -17.00 21.48 -27.56
7527B 26 -17.00 21.48 -27.56
7528H 32 -17.00 21.48 -27.56
7527A 38 -17.00 21.48 -27.56

7528C 40 -17.00 -21.48 -27.56
7527B 42 -17.00 21.48 -27.56

F

TEST LIMITS = -16.9V to VDD

160
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appendix c

COLLINS DIVISIONS DATE 8-18-75
ARM (TERMINAL 3) SUBGROUP B3 ROCKW ELL INTERNATIONAL
SCALER OUTP UT (HIGH L E V E L ) ,  VOLTS NEWPORT BEACH, CALIF .

Identification —17 .OV —21 .5V —27 .6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 3 - .24 - .24 - .24
7527D 9 - .28 — .28 — .28
7528A 14 - .28 - .28 - .28
7527C 14 - .24 - .24 - .24
7527A 19 - .28 - .28 - .28
7527B 26 - .28 - .28 - .28
7528H 32 - .28 - .28 - .28

7527A 38 - .28 - .28 - .28
7528C 40 - .28 - .28 - .28
7527B 42 - .28 - .24 - .28

TEST LIMITS = O.OV to -2 .OV 161
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appendix c

COLLINS DIVISIONS DATE 8-18-75
FIRE (TERMINAL 4) - SUBGROUP B3 ROCKWELL IN TERNATIONAL
SCALFR OU TPUT (LOW LE V EL ) .  VOLTS NEWPORT BEACH, CALIF .

Identific:tion —17 .OV —21.5V —27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C -17.00 -21.56 -27.60
7527D 9 -17.00 -21.56 -27.60

7528A 14 -17.00 —21.52 -27.60
7527C 14 -17.00 -21.56 -27.60

• 7527A 19 -17.04 -21.56 -27.60
7527B 26 -17.00 -21.56 -27.60
7528H 32 -17.00 -21.56 -27.60
7527A 38 -17.00 -21.56 -27.60
7528C 40 -17.00 -21.56 -27.60
7527B 42 -17.00 -21.56 -27.60 

- 

-

TEST LIMITS = - 16 .9V to VDD
162
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COLLINS DIVISIONS DATE 8-18-75
FIRE (TERMINAL 4)-  SUBGRO UP B3 ROCKWELL INTERNATIONAL
SCALER OUTP UT (HI GH LE V E L ) ,  VOLTS 

— 

NEWPORT BEACH, CALIF .

Device
Identification — 17.OV —2 1.5V —27 .GV

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 3 -2.44 -2.48 -2.72

75270 9 -2.68 -2.64 -2.80

7528A 14 -2.52 -2.52 -2.72

7527C 14 -2 .40 -2.40 -2.60
7527A 19 -2 .96 -2.76 -2.84
7527B 26 -2.60 -2.52 — 2 . 7 6
7528K 32 -2.68 -2.56 -2.76
7527A 38 -2.64 -2.60 -2.80
7528C 40 -2.48 -2.48 -2.76

7527B 42 -2.44 -2.44 -2.64

TEST LIMIT S = 0.OV to -1O .OV 163
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COLLINS DIVISIONS DATE 8-18-75
G14 (TERMINAL 5), V5M -SUBGROUP B3 ROCKWELL INTERNATIONAL
SCALER INPUT (NEGATIVE BREAKDOWN ), VOLTS NEWPORT BEACH,CALIF.

Device
Identification 1 OpA

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

&528C 3 -32 .9~
7527D 9 -33.W
7528A 14 -32 .9~
7527C 17 -32.1~
7527A 19 -3 1.0(
7527B 26 — 35 .4~
7528H 32 -35.8(

7527A 38 -34.8(

7528C 40 -34.O~
7527B 42 -32.6(

TEST LIMITS ~ -28.OV Minimum
164
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appendix c

COLLINS DIVISIONS DATE 8-18-75
Q4 (TERMINAL 6) - SUBGROUP B3 ROCKWELL INTERNATIONAL
SCALER OUTPUT (LOW L E VEL) .  VOLTS NEWPORT BEACH , CALIF .

Identific:tion —17.OV —2 1.5V —27 .6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 3 -21.56 -27.64
75270 9 —21.56 -2 7.64
7528A 14 -2 1.56 -27.64
7527C 14 -21.56 ~27 .64
7527A 19 -2 1.56 -27 .64
7527B 26 -2 1.56 -27.64
7528K 32 — 21.56 -27 .64
7527A 38 -21.52 -27.64
7528C 40 -21.52 -27.64
7527B 42 -21.52 ~27.64

p.

________ ______ ______ ______ ______ _____-  _ J _ _ ___  ______ ______ ______ _______

TEST LIMITS = -2 1.4V to VOD 165
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fl4 ‘TERMINAL 6’ SUBGR ~UP B~ 
COLLINS DIVISIONS DATE 8-18-75

‘~ ~• 
- V 

~ ROCKWELL INTERNATIONAL
SCALER OUTPUT (HIGH LEV EL ’S , VOLTS NEWPO RT BEACH, CALIF.

Identific:tion — 17.OV 21.5v 27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 3 - .72 - .68
75270 9 — .72 - .72
7528A 14 - .72 - .72
7527C 14 - .68 - .68
7527A 19 - .84 - .76
75278 26 - .76 - .72
7528H 32 - .76 — .72
7527 A 38 - .72 - .72
7528C 40 - .76 - .72
7527B 42 - .76 - .72

TEST LIMITS = O .OV TO -2 .6V

166
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appendix c

MU (TERMINAL 7) V7M - SUBGROUP B3 COLLINS DIVISIONS DATE 8-18-75
ROCKWELL INTERNATIONAL

SCALER INPUT (NEGATIV E BREA KDOW N~ . ‘lOt TS 
NEWPORT BEACH, CALIF.

Device
Identification 1 Oi.iA -

DATE UNIT
CODE NO. —55°C +25 °C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 3 •31.36
7527D 9 .34.92
7528A 14 -34.04
7527C 17 -34.20
7527A 19 -33.40
75278 26 -33.80
7528K 32 .35 92
7527A 38 —32 . 12
7528C 40 -33.40
75278 42 -33.12

TE~~ L~~ ITS = - 28 .OV Minimum 167
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COLLINS DIVISIONS DATE 8-18-75
M ON (T ERMINAL 9) ,  V9M -SUBGROUP B3 ROCKWELL INTERNATIO NAL
SCA LER INPU T (NEGATIVE BREAK D OWN ) . V0? TS NEWPORT BEACH , CALIF.

Device
Identification 1 OpA

DATE UNIT
CODE NO. — 55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 3 -31.32
75270 9 -31.64
7528A 14 -34.36
7527C 17 -30 .80
7527A 19 -30.44

75278 26 -35.20
7528H 32 -35.16
7527A 38 -32.24
7528C 40 -32 . 84
7527B 42 -33. 80 

-

TEST LIMITS = -~8.0 Minimum
- 

P 168
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COLLINS DIVISIONS DATE 8-18-75MON ( TERMINAL 9) , V9P - SUBGROUP B3 ROCKWELL INTERNATIONAL
SCALER INPUT (P OSITIVE BREAKDOWN ) .  VOLTS NEWPORT BEACH , CALIF.

Device
Identification 3mA

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 3 1.16
75270 9 1.20
752~ A 14 1.16
7527C 17 1.00
7527A 19 1.04
7527B 26 1.16
7528H 32 1.08
7527A 36 1.08
7528C 40 1.36
7527B 42 1.08

_ _I_ _ _ 
_  _  _  _  _

TEST LIMiTS = O .OV to +6.OV 169
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CL (TE RMINAL 10) V 1OM - SUBGROUP B3 COLLINS DIVISIONS DATE 8-18-75
ROCKW ELL INTERNATIONAL

SCALER INPUT (N EGATIVE BREAKDOWN) .  VOLTS NEWPORT BEACH , CALIF.

Device
Identification 1 OuA

DATE UNIT
CODE NO. —55°C +25°C 

- 
+75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 3 -31.44
7527D g -34.56
7528A 14 -34.80
7527C 17 —34.52
7527A 19 -31.24
7527B 26 -34.44
7528H 32 -35.92
7527A 38 -32 .88
7528C 40 -33.52
7527B 42 -34.12

I-

TEST LIMITS= -28.flV Minimum

170
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appendix c

SP ‘TERMINAL 11’ - SUBGROUP B3 COLLINS DIVISIONS DATE 8-18-75
ROCKWELL INTERNATION AL

SCALER OUTPUT (LOW L E V E L ) ,  VOLTS NEWPORT BEACH , CALIF.

Device
Identification —17.OV —2 1.5V —27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 3 -10.40 -14.20 -19.44
7527D 9 -10.32 —14 .12 -19.40
7528A 14 -10 . 12 —13.92 19.12
7527C 14 -10.00 -13.76 19.00
7527A 19 -10.20 -14.04 -19 . 32
7527B 26 -10.16 —1 3.92 —19.16
7528K 32 - 9.96 -13.72 -18.92
7527A 38 -10.20 -14.00 -19.28

7528C 40 -10.52 -14.36 ~19.68
7527B 42 -10 .48 -14.36 -19.68

I
_ _  _  _  _  _  _  _  -_  _  _  _

T EST LIMITS = -8.OV to VDD 171
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appendix c

COLLINS DIVISIONS DATE 8-18-75
SP (TERMINAL 11) - SUBGROUP B3 ROCKWELL INTERNATIONAL
SCALER OUTPUT (HrG H LEVEL ) , VOLTS NEWPORT BEACH, CALIF.

Identification —17.OV —21.5V —27 .6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 3 - .60 -.84 -1.28

75270 9 - .64 - .84 -1.28
7528A 14 - .64 - .24 -1.36
7527C 14 - .60 - .76 -1.24
7527A 19 -.64 - .88 -1.36
7527B 26 - .60 - .80 -1.24
7528H 32 - .60 -.80 -1.24
7527A 38 -.60 - .84 -1.28
7528C 40 - .64 - .88 -1.36
75278 42 - .68 - .88 -1.40

TEST LIMITS = 0 .OV to -2 .OV

172
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appendix c

COLLINS DIVISIONS DATE 8-18-75
LP (TERMINAL 12) -SUBGROUP B3 ROCKWELL INTERNATIONAL
SCALER OUTPUT (LOW LEV EL ), VOLTS NEWPORT BEACH, CALIF.

Identific:tion —17 .OV —2 1.5V —27 .6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 3 -10 .16 -13.96 -19.16
75270 9 -10.32 -14.16 -19 .44

7528A 14 -10.04 -13.88 -19.08

• 7527C 14 -10.32 -14 .16 - 19.40
7527A 19 - 9.64 -13.36 -18.52
7527B 26 -10 .16 -13.96 19 .16
7528H 32 - 9.92 -13.72 -18.88

7527A 38 -10.16 -14.00 -19.20

7528C 40 -10.48 -14.32 -19.64

7527B 42 -10 .48 -14.32 •19.64

I

I

TEST LIMITS = -8.OV to VOD 173
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appendix c

COLLiNS DIVISIONS DATE 8-18-75
LP (TERMINAL 12)- SUBGROUP B3 ROCKWE LL INTERNATIONAL
SCALER OUTPUT (HIGH L E V E L ) ,  VOLTS NEWPORT BEACH, CALIF .

Identific:tion 17.0V —2 1.5V —27.6V

DATE UNIT 
—— ____ _____

CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 3 - .40 - .48 - .60
7527D 9 - .40 - .48 - .64
7528A 14 - .44 - .52 - .68

7527C 17 -.40 - .52 - .64
7527A 19 - .40 - .48 - .64
7527B 26 - .40 - .48 - .64
7528H 32 - .40 - .48 - .60
7527A 38 - .40 - .48 - .64
7528C 40 - .44 - .52 - .69
7527B 42 - .44 - .56 - .72

TEST LIMITS = O . OV to -2 .OV
171
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COLLINS DIVISIONS DATE 8- 18-75
IN K (TER MINAL 13), V 13M -SUBGROUP B3 ROCKWELL INTERNATIONAL

F SCALER INPUT (NEGATIVE BR EAKDOWN),  VOLTS NEWPORT BEACH, CALIF.

Device
Identification ~ OuA

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 3 -32.96
75270 9 —35 .84
7528A 14 -32.80
7527C 17 -34.68
7527A 19 -34 .48
7527B 26 -34.48
7528K 32 -36.08
7527A 38 -32.64
7528C 40 -32.00

7527B 42 —35 .32

I
TEST LI MITS = -28.OV M m .  175 
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COLLINS Dl VISIONS DATE 8-18-75
G32 (TERMINAL 14)--SUBGROUP 83 ROCKWELL INTERNATIO NAL
SCALER OUTPUT (LOW LEVEL),  VOLTS NEWPORT BEACH , CALIF .

Identific:tion — 17.OV —21.5V —27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 3 -10.28 -14.00 -19 .20

75270 9 -10.36 -14.20 -19.44
7528A 14 — 9.92 -13.72 -18.92
7527C 14 -10 .44 -14.32 -19.60
7527A 19 - 9.68 -13.44 -18.60

7527B 26 -10.12 -13.92 -19 .12
7528H 32 - 9.92 -13.68 -18.88

7527A 38 -10.32 -14.16 -19.40
7528C 40 -10 .48 -14.32 -19.60

7527B 42 - 9.80 -13.56 -18.76

TEST LIMITS = -8 .OV to VDD
176
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appendix c

COLLINS DIVISIONS DATE 8-18-75
G 32 (TERMINAL 14) -c SUBGROUP B3 ROCKWELL INTERNAT IONAL
SCALER OUTPUT (HI GH LEVEL ), VOLTS NEWPORT BEACH, CALIF.

Identification — 17 .OV —2 1.5V —27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 3 -.68 - .84 -1.08

7527D 9 -.72 -.88 -1.08

7528A 14 -.72 -.88 -1.08

7527C 17 - .72 - .88 -1.08
7527A 19 - .76 - .88 -1.08
7527B 26 - .72 — .84 -1.08
7528H 32 - .68 - .84 -1.04
7527A 38 — .72 - .88 —1.08
7528C 40 -.72 -.88 -1 .12

7527B 42 - .76 - .88 -1.08

_ 
_  _  _  -_  _  _  _  _  _  _

TEST LIMITS = O .OV to -2.OV 177 
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FP (TER MINAL 15), V 15M -SUB GROUP 83 COLLINS DIVISIONS DATE 8-18-75
ROCKWELL INTERNATIO NAL

SCALER INPUT (NEGAT IVE BREAKDOWN) ,  VOLTS NEWPORT BEACH , CALIF.

Device
Identification 1 OpA

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 3 -33.80
75270 9
7528A 14 -32.96

7527C 17 -32 . 12
7527A 19 -31.00

7527B 26 -35 .44
7528H 32 -35.80

7527A 38 -34.80
7528C 40 -34 .O~
7527B 42 -32.00

TEST LIMITS = -28 .OV Minimum
178
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appendix c

r COLLINS DIVISIONS DATE 8 1 8 75
Q6 (LRM INAL 16 ) -S U BG ROUP 83 ROCKWELL INTERNATIONAL
SCALER OUTPUT (LOW LEVEL) , VOLTS NEWPORT BEACH, CALIF.

Device
Identification — 17 .OV —21 .5V —27 .6V

DATE UNIT 1
CODE NO. —55°C +25°C + 75°C —55°C +25°C +75°C —55°C +25°C +75°C

7528C 3 -7.76 -12.04

7527 0 9 -7.80 -12 .00
7528A 14 -7.60 -11.84

7527C 14 -7.5 6 —11.76
7527A 19 -6 . 76 -10.80
7527B 26 -7.12 -11.2 0

7528 K 32 -6.96 -11.00
7527A 38 -7.2 8 -11.40
7528C 40 -7.72 —11.92

7527B 42 -7.32 -11.48

— 

I
_ _ _  _ _  _ _  _ _  I _ _  _ _  

j 
_ _  _ _  _ _  _ _  _ _

TEST L I M I T S  = -4 .OV to VOD
179
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TEST LIMITS = O.OV TO -2.6V
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COLLINS DIVISIONS DATE 8-18-75
Q6 (TERMINAL 16)- SUBGROUP B3 ROCKWELL INTERNATIONAL
SCALER OUTPUT (HIGH LEVEL) ,  VOLTS NEWPORT BEACH , C A LI F .

~dent ific:t ion — 17.OV —21.5V —2 7. 6V

DATE UNIT
CODE NO. —55°C +25°C + 7 5°C —55°C +25°C +75°C

_ 
—55°C +25°C +75°C

7528C 3 .00 .00

75270 9 .00 .00

7528A 14 .00 - .04
7527A 19 .00 .00

7527B 26 .00 .00
7528H 32 .00 .00

7527A 38 .00 - .04

7528C 40 .00 - .04
7527B 42 .00 - .04

TEST V MITS = O .OV to ~0.1v
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appendix d

I D D ( T E R M I N A L  1 ) ,  1A - SUBGROUP A2 ,I~3 ,A4
COLLINS DIVISIONS DATE 9- 30-75

SCALER BIAS ( I D O  C U R R E N T ) ,  MA ROCKWELL INTERNATIONAL
NEWPORT BEACH , C A L I F.

Device — 17.OV —2L5V —27 .6VIdentification

DATE UNIT
CODE NO. —55°C +25 °C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7530 M 1 -7 .40 -5.00 -4.20
7538 K 2 -7 .70  -5.20 -4.30
7532 H 3 -8.10 -5.40 -4.60
7538 J 4 -6.90 -4 .60 -3.90
7532 A 5 -7.80 -5.30 -4 . 30
7530 N 6 -7.40 -5.00 -4.20
7530 M 7 -6 .90 -4.60 -3.90
7538 B 8 -7 .20 -4 .90 -4.10
7538 E 9 -7.00 -4.70 -4.00
7538 A 10 -6.70 -4.50 -3.80
7538 N 11 -6.90 -4.70 -3.90
7538 R 12 -6.70 -4.60 -3.80
7538 R 13 -7.30 -5.00 -4.20
7538 H 14 -7 .30 -5.00 -4.20
7532 PP 15 -7.60 -5.10 -4.30
7532 KK 16 -7.60 -5.10 -4.30
7530 T 17 -7.30 -4.90 -4.10

• 7538 C 18 -6.90 -4.60 -3.90
7538 M 19 -7 .10 -4 .80 -4.10
7529 P 20 -7 .70 -5.20 -4.30
7532 00 21 -7.30 -4 .90 -4.10
7532 NN 22 -7 .40 -5.00 -4.10
7532 P 23 • -7.40 -5.00 -4.10
7532 N 24 -7.50 —5.10 -4.20
7532 Z 25 -7.40 -5.00 -4.20

TEST LIMITS = 2 .0 mA to 10.0 mA
I
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appendix d

ARM(TERM I NAL 3) - SUBGROUP A2, A3 ,A4 COLLINS DIVISIONS DATE 9-30-75
~ f~~ I cD (IIIT~I~J~ ~‘~~ W ~“E’ ~‘°‘ TS ROCKWELL INTERNATION AL

NEWPORT BEACH , CALIF .

Device — 17.OV —2 1.5V —27.6VIdentification

DATE UNIT
CODE NO. —55°C +25 °C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7530 N 1 — 1 6 . 9 6  - 16.96 -16. 96 —21 .52 —21 .52 —21 .52 -27.52 —27.52  -27 .52
7538 K 2 -16.96 -16.96 -16.96 -21.52 -21.52 -21.44 -27.52 -27.52 -27 .52
7532 H 3 -16.96 -16.96 -16.96 —21.52 -21.52 -21.52 -27.52 -27.52 -27.52
7538 J 4 —16.96 —16.96 —16.96 -21.52 —21.52 —21.52 -27.52 —27. 52 —27.52

7532 A 5 -16.96 -16.96 -16.96 -21.52 -21.52 -21.5 2 —27 . 52  -27.52 -27.52
7530 M 6 -16.96 - 16.96 -16.96 -21.52 -21.52 -21.52 -27.52 -27.52 -27.52
7530 M 7 -16.96 -16.96 -16.96 -21.52 -21.52 -21.52 -27.52 -27.52 -27.52
7538 B 8 -16.96 -16.96 -16.96 -21 .52 -21 .52 -21 .52 -27.52 -27.52 -27.52
7538 E 9 -16.96 -16.96 -16.96 -21.52 —21.52 -21.52 -27.52 -27.52 -27.52

7538 A 10 -16.96 -16.96 -16.96 —21.52 -21.52 —21.52 -27.52 -27.52 -27.52
7538 N 11 —1 6.96 —16.96 —16.96 -21.52 -21.52 -21.52 —27.52 -27.52 —27.52

7538 R 12 -16.96 -16.96 -16.96 -21.52 -21.52 —21 .52  -27.52 -27.52 -27.52
7538 R 13 -16.96 -16.96 -16.96 -21 .52 -21 .52 -21 .52 -27.52 -27.52 -27.52
7538 H 14 -16.96 -16.96 -16.96 -21.52 -21.52 -21.52 -27.52 -27.52 -27.52
7532 P1 15 -16.96 -16.96 -16.96 -21.52 -21.52 -21.52 -27.52 -27.52 -27.52

7538KK 16 -16.96 -16.96 -16.96 —21.52 -21.52 -21.52 -27.52 -27.52 -27.52
7530 T 17 -16.96 -16.96 -16.96 —21.52 -21.52 -21.52 -27.52 -27.52 -27.52

7538 C 18 -16.96 -16.96 -16.96 -21.52 -21.52 -21.52 -27.52 -27.52 -27.52

7538 M 19 -16.96 -16.96 -16.96 -21.52 -21.52 -21.52 -27.52 -27.52 -27.52

• 7529 P 20 -16.96 —16.96 -16.96 -21.52 -21.52 -21.52 -27.52 -27.52 -27.52

7532 DI 21 -16.96 -16.96 -16.96 -21.52 -21.52 -21.52 -27.52 -27.52 -27.52

7532 NI 22 -16.96 -16.96 -16.96 -21 .52 -21.52 -21.52 -27.52 -27.52 -27.52
7532 P 23 -16.96 -16.96 -16.96 -21.52 -21.52 -21.52 -27.52 -27.52 -27.52

7532 N 24 -16.96 -16.96 -16.96 -21.52 -21.52 -21.52 -27.52 -27.52 -27.52

7532 N 25 -16.96 -16.96 -16.96 -21 .52 -21 .52 -21 .52 -27.52 -27.52 27.52

T E S T  L I M I T S  = - 1 6 . 9 V  to VDD
184
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appendix d

ARM (TERMINAL 3) - SUBGROUP A2 ,A3 ,A4 COLLINS DIVISIONS DATE 9-30-75
ROCKWELL INTERNATIONAL

VUTPUT tHIGH LEVEL ), VOLTS NEWPORT BEACH, CALIF.

Identification —17.OV —21.5V —27.6V

DATE UNIT
CODE NO —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7530 M 1 - .1 2 -.24 - .32 - .1 6 -.24 -.28 -.20 -.28 -.28
7532 K 2 -.16 - .28 - .28 - .20 - .24 - .28 - .20 - .24 - .28
7532 H 3 - .1 2 -.20 -.28 - .16 - .24 - .28 -.20 -.24 -.28
7538 J 4 — .12 -.24 -.36 — .1 6 -.24 - .32 -.20 -.28 -.32
7532 A 5 -.12 - .24 — .28 - .16 -.24 -.28 -.20 -.24 -.28

7530 M 6 - .12 - .24 - .28 -.16 -.24 -.28 -.20 — .24 -.28

7530 M 7 - .12 - .28 -.32 - .1 6 -.28 -.32 - .20 -.28 -.32

7538 B 8 - .12 - .24 -.28 — .1 6 -.24 -.28 -.20 -.24 -.28

7538 E 9 - .12 -.24 - .32 - .1 6 -.24 -.28 -.20 -.24 -.28

7538 A 10 - .12 -.24 - .28 - .16 -.24 -.28 -.20 — .24 - .28

7538 N 11 - .12 - .28 - .36 — .20 -.24 -.32 -.20 -.28 — .32

7538 R 12 - .1 2 - .24 -.32 - .1 6 - .24 -.32 - .20 -.28 -.32

7538 R 13 — .16 — .28 - .36 - .20 - .28 - .32 - .24 - .28 - .32
7538 H 14 - .12 - .28 - .32 - .16 - .24 - .28 - .20 - .24 - .28
7532 PP 15 - .12 - .28 - .32 - . 16 - .24 - .28 - .20 - .28 - .28
7532 KK 16 - .12 - .20 — .28 - .16 - .24 - .28 - .20 - .24 — .28
7530 T 17 - .16 - .28 . 3 2  - .20 - .24 - .28 - .20 - .28 - .32
7538 C 18 - .12 — .20 — .32 — .16 - .24 - .28 - .20 - .24 - .28
7538 M 19 - .12 - .24 - .32 - .16 - .28 - .28 - .20 - .28 - .32
7529 P 20 - .12 - .24 - .28 - .16 - .24 - .28 - .20 - .24 - .28
7532 DO 21 — .12 - .28 — .32 - .16 - .24 - .32 — .20 — .28 - .32
7532 NN 22 — .12 - .24 - .32 - .16 - .24 - .28 - .20 - .24 - .28
7532 P 23 - .16 - .24 - .28 - .20 - .24 - .28 — .20 - .24 - .28

7532 N 24 - .16 - .24 - .28 - .20 - .24 - .28 - .20 - .24 - .28

7532 Z 25 - .12 - .24 - .28 - .16 - .24 - .28 - .20 - .24 - .28

TEST LIMITS  = 0 .O V to -2 . O V
185
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FIRE ‘TERMINAL 4” SUBGROUP A2 A3 A4 COLLINS DIVISIONS DATE 9-30-75
- 

‘ ‘ ROCKWELL INTERNATIONAL
SCALER OUTPUT (LOW LEVEL), VOLTS NEWPORT BEACH, CALIF.

Device — 17.OV —2 1.5V —27.6VIdentification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7530 M 1 -17.00 —17.00  -17.00 —21.56  — 2 1 . 5 2  -21.52 -27.60 —27.60  —27.60
7538 K 2 .17 .00 -17.00 -17.00 -21.52 -2 1.52 -21.52 -27.60 -27.60 -27.60
7532 H 3 17.00 -17.00 — 1 7 . 0 0  —21 .52  -21.52 —21.52  -27.60 -2 7.60 -27.60
7538 J 4 17.00 -17.00 —17.00  — 2 1 . 5 2  -2 1.52 -21.52 —27.60  -27.60 —27.60
7532 A 5 - 17.00 -17.00 —17.00  —21 .52  -2 1.52 -21.52 —27.60 —27.60 -27.60
7530 M 6 17.00 -17.00 -17.00 —21.52  —21 . 56 -21.52 -27.60 -27.60 -27.60
7530 M 7 17.00 —17.00 — 17.00 -21.52 -21.52 -2 1.52 -27.60 —27.60 -27.60
7538 B 8 17.00 —17.00 -17.00 -21.52 -21 .52 —21.52  -27.60 —27.60 -27.60
7538 E 9 17.00 -17.00 —17.00 —21.52  -21 .52 -21.52 -27.60 —27.60 -27.60
7538 A 10 17.00 • 17.0O -17.00 —21.56  -21.52 -21.52 -27.60 —27.60  -27.60
7538 N 11 17.00 -17.00 -17.00 —21.5 2  —21 .52  -21.52 —27.60 -27.60 -27.60
7538 R 12 17.00 .17.00 —17.00  -21.52 -21.56 —21 .52  —27.60 —27.60  -27.60
7538 R 13 17.00 17.00 - 17.00 -21.52 -2 1.56 -21.52 -27.60 -27.60 -27.60
7538 H 14 17.00 17.00 -17.00 —21 . 52  —21.52  -21.52 —27.60  -27.60 —27.60
7532 PP 15 17.00 17.00 - 17.00 —21.56  -21.52 —21.52  —27.60 —27.60  -27.60
7532 KK 16 17.00 17.00 —17.00  —21 .52  -21.52 —21.52  —27.60  -27.60 —27.60
7530 T 17 17.00 17 .00 -17.00 -21.52 —21.52  — 21 .52  —27.60 -27.60 -27.60
7538 C 18 17.00 17.00 -17 .OO -21.52 -21.52 -21.52 -27.60 -27.60 -27.60

• 
- 

7538 M 19 17.00 17.00 -17.00 —21.52  —21 .52  —21.52  -27.60 —27.60 -27.60
7529 P 20 17.00 17.00 -17.00 -21.52 -21 .52 -21.52 -27.60 -27.64 -27.60
7532 00 21 17.00 17.00 -17.00 -21.52 -21.52 -21.52 -27.60 -27.60 -27.60
7532 NN 22 17.00 17.04 —17.00 -21.52 -21.52 —21 .52  —27.60  -27.60 —27.60
7532 P 23 17.00 17.00 -17.00 -21.56 -21.52 -21.52 -27.60 -27.60 -27.60
7532 N 24 17.00 17.00 -17.00 -21.52 —21.52  —21.52  —27.60 -27.60 —27.60
7532 Z 25 17.00 17.00 —17.00 -21.52 -21.52 —21.56  -27.60 —27.60  —27.60

_ _ _  _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _

TEST LIMITS = 16 .9V to VDD

186
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appendix d

FIRE ( T E R M I N A L  4)-SUBGROUPS A2 ,A3 ,A4 COLLINS DIVISIONS DATE 9-30-75
ROCKWELL INTERNATIONAL

SCALER OUTPUT (HIGH LEVEL), VOLTS NEWPORT BEACH ,CALIF.

Device 
- — 17.OV —2 1.5V —27 .6VIdentification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7530 M 1 -1.40 -2.56 -3.00 -1.76 -2.56 -2.96 -2.24 -2.80 -3.16

7538 K 2 -1.20 -2.32 -2.76 -1.52 -2.32 —2.68 -2.00 -2.48 -2.80

7532 H 3 —1.28 —2.32 —2.68 -1.64 -2.36 -2 .72 -2.12 —2.60 —2.96

7538 J 4 —1 .36 —2.76 —3.32 -1 .72 —2.64 -3.04 —2.20 -2.76 —3.12

7532 A 5 -1.28 -2.32 -2.72 -1.64 -2 .36 -2.76 -2.20 -2.64 -3.00
7530 M 6 -1.36 —2.48 —2.92 -1.72 -2.48 -2.88 -2.20 —2.72 —3.12

7530 M 7 —1.36 —2.68 -3.16 -1.72 -2.56 —3.00 -2.20 —2.76 -3.12

7538 B 8 -1.20 —2 .36 -2.80 -1.56 -2.32 -2.68 -2.00 -2.48 -2.84

7538 B 9 -1 .36 -2.56 -3.04 -1.68 -2.48 -2.92 -2.16 -2.68 -3.04

7538 A 10 -1.20 —2.32 -2.76 -1.52 -2.32 -2.68 -2.00 -2.48 -2.84

7538 N 11 -1.40 —2.76 -3.28 -1.76 —2.64 -3.04 —2.24 -2.80 -3.20

7538 R 12 —1.28 -2.64 -3.08 -1.64 -2.48 -2.84 -2.12 -2.64 -2.96

7538 R 13 -1.44 -2.88 -3.44 -1.84 -2.72 -3.16 -2.36 -2.88 -3.28

7538 H 14 -1.40 -2.52 -3.00 -1.72 -2.48 -2.88 -2.20 -2.72 -3.08

7532 PP 15 — 1 . 2 8  — 2.36 —2.80 — 1 . 6 4  -2.40 —2.80 —2.08 -2.56 -2.96
7532 KK 16 -1.28 -2.36 —2.80 -1.68 -2.40 -2.80 -2 .12 -2.64 -3.00
7530 T 17 -1.36 -2.44 -2.92 -1.68 -2.48 -2.88 -2.16 -2.68 -3.12
7538 C 18 -1.36 -2.56 -3.04 -1.72 -2.52 -2 .96 -2.16 -2.68 -3.12
7538 M 19 -1.40 -2.64 -3.12 -1 .76 -2.60 -3.00 -2.24 -2.80 -3.20

1 7529 P 20 -1.36 -2 .36 -2.80 -1.72 -2.44 -2.84 -2.16 -2.68 -3.08
7532 DO 21 -1.28 -2.40 -2.88 -1.68 -2.44 -2.84 -2.16 -2.64 -3.04

7532 NN 22 — 1 . 2 4  —2.32  -2.76 —1.60  -2.36 -2.72 -2.04 —2.48 -2.88
7532 P 23 -1.24 -2.28 -2.68 -1 .56 -2.32 -2.68 -2.04 -2.48 -2 .88
7532 N 24 — 1 . 2 4  -2 . 36 —2.80 -1.64 -2.36 —2 .80 —2.08 —2.56  •2 .96
7538 Z 25 -1.20 -2.20 -2.64 -1.56 -2.28 -2.68 -2.04 -2.48 -2.84

TEST LIMITS = O . O V  to -1O .OV

187
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appendix d

G14(TERM II ~AL 5 ) ,  V5M - SUBGROUPS A2 ,A3 ,A4 COLLINS DIVISIONS DATE 9-30-75
SCALER INPUT(NEGAT I VE BREAKDOWN) ,VOLTS

Device
Identification lOj i A

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7530 M 1 -35.64 -34.80 — 34.00
7538 K 2 -33.60 -32.68 — 31 . 76
7532 H 3 -32.12 -31.40 -30.68
7538 J 4 -37.48 -36 . 44 -35.48
7532 A 5 -32.08 -31.52 -30 .92

• 7530 M 6 -31.80 -31.04 -30.32
7530 M 7 -31.96 -31.28 -30.64
7538 B 8 -35.04 -34.12 -33.16
7538 E 9 -33.20 -32.44 -31.60
7538 A 10 -38.12 -37.00 -35.84
7538 N 11 -34.32 -33.44 -32 .48
7538 R 12 -31 .36 -30 .80 -30.20
7538 R 13 -36.24 -35.28 -34.24
7538 H 14 -33.52 -32.48 -31.40
7532PP 15 -35.16 -34.20 -33.20
7532KK 16 -35 .40 -34.40 -33.40
7530 T 17 -32 .96 -32.08 —31.16
7538 C 18 -36.48 —35.36 —34.20
7538 M 19 -36 .72 -35.64 -34.52
7529 P 20 -30 .08 -29 . 44 -28.76
7532 DO 21 -35.32 -32.28 -33.20
7532 NN 22 -31.16 —30 . 32 -29.40
7532 P 23 -37.72 -36.60 -35.48
7532 N 24 —33.28 -32 .40 -31 .36

7532 Z 25 -36.12 —35.12 -34.00

TEST LIMITS =-28.OV Minimum
188 
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appendix d

Q4 (TERMINAL 6) - SUBGROUPS A2 ,A3 ,A4 COLLINS DIVISIONS DATE 9-30-75
c r A I  ~~D riI rrntIT I~ r~i i  I ri w i \ iInI TC ROCKWELL INTERNATIONAL
J~.~t~LLf\ V U I r V I  ~~LUTI L L Y L L/ ,  Y U L I . . )  NEWPORT BEACH , CALIF.

Identification —17 .OV —2 1.5V —27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7530 M 1 -21 .52 -21 .52 -21 .52 -27.64 -27.64 -27.64
7538 K 2 —21. 52  -21.52 -21 . 56 —27.64 -27.60 -27.60
7532 H 3 -21 .52 -21 .52 -21 .52 -27.60 —27.64  -27.60
7538 J 4 -21.52 -21.52 — 21 .52 -27.60 -27.60 —27.60
7532 A 5 -2 1.52 -21 .52 —21 . 52 -27.64 -27.60 —27.60
7530 M 6 -21.52 —21.52 —21.52 —27.60 —27.60 -27.60

7530 M 7 —21 .52 —21 .52 —21 .52 -27.60 -27.60 -27.60
7538 B 8 -21 .52 -21 .52 —21 .52 -27.60 —27.64  -27.64
7538 E 9 -21 .52 -21 .52 —21 .52 -27.60 -27.60 —27.64
7538 A 10 -21 .52 -21 .52 -21 .52 — 27.60 -27.60 -27.64
7538 N 11 -21.52 -21.52 —21.52 -27.60 —27.60 -27.60

7538 R 12 —21 . 52 -21.52 -21.52 -27.60 -27.60 -27.60
7538 R 13 -21 .52 -21 .52 —21 .52 -27.60 —27.60 -27.64
7538 K 14 —21 .52 -21 .52 —21 .52 -27 .60 -27.60 —27.60
7532 PP 15 —21 .52  -21.52 —21 .52  -27.60 -27.60 -27.60
7532 KK 16 -21.52 -21.52 -21.52 -27 .60 -27.60 -27.60
7530 T 17 -21.52 -21.52 -21 . 52 -27.60 -27.60 -27.60
7538 C 18 -21 .52 -21 .52 -21 .52 -27.60 -27.60 -27.60
7538 M 19 -21 .52 -21 .52 -21 .52 -27.60 -27.60 -27.64
7529 P 20 —21 .52 -21 .52 -21 .52 —27.60  —27.60 -27.60
7532 DO 21 -21.52 -21.52 -21.52 -27.64 -27.60 -27.60
7532 NN 22 —21.52  —21 . 52 -21.52 —2 7.60  —27.60  —27.60

‘
1 7532 P 23 -21 .52 -21 .52 -21 .52 -27.60 —27.64  —27.60

7532 N 24 -21.52 -21.52 -21.52 -27.64 -27.60 —27.60
7532 Z 25 -21 .52 -21 .52 -21 .52 —27.60 -27.60 —27.60

TEST LIMITS = -2 1 .4V to VDD
189
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appendix d

Q4 (TERM I NAL 6) - SUBGROUPS A2 ,A3 ,A4 COLLINS DIVISIONS DATE 9-30-75
SCALER OUTPUT (H IGH L E V E L ) ,  VOLTS ROCKWELL INTERNATIONAL

NEWPORT BEACH , CALIF .

Device — 17.0v —2 1.5V —27.6VIdentification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7530 M 1 - .40 -.76 -.88 -.48 -.72 - .88
7538 K 2 - .36 - .72 - .84 - .44 - .68 - .84
7532 H 3 - .36 - .72 - .80 - .44 — .64 - .76
7538 J 4 - .40 - .76 - .88 - .48 - .72 - .88
7532 A 5 - .36 - .68 - .84 - .44 - .68 - .80
7530 M 6 - .44 - .72 - .88 - .44 - .72 - .84
7530 M 7 -.40 - .76 - .92 -.48 -.72 -.88

7538 B 8 -.36 -.68 -.84 -.44 -.64 -.76
7538 E 9 -.40 - .76 -.88 -.44 - .72 - .88
7538 A 10 -.36 -.72 - .84 - .44 - .64 - .80
7538 N 11 -.40 -.84 -1.00 -.52 -.76 -.92

7538 R 12 - .40 - .76 - .92 - .48 - .72 - .88
7538 R 13 -.40 -.76 -.92 -.48 - .72 - .88
7538 K 14 -.40 -.72 -.88 - .44 - .68 - .84
/532 PP 15 - .40 - .72 - .88 - .44 - .72 - .88
7532 KM 16 -.40 - .72 - .88 -.44 - .68 - .84
753O T 17 - .40 - .76 - .88 - .44 - .72 - .88
7538 C 18 — .41) - .76 - .92 - .48 - .72 - .88
7538 M 19 - .40 - .76 - .92 - .48 - .72 - .88
7529 P 2fl - .36 - .68 - .84 - .44 - .68 - .84r 7532 DO 21 - .48 - .72 - .88 - .56 - .88 -1.04
7532 NN 22 - .40 - .72 - .88 - .44 - .72 - .88
7532 P 23 - .36 - .72 - .88 - .44 - .72 - .88
7532 N 24 - .40 - .72 - .88 - .44 - .68 - .84

t 7532 Z 25 - .36 - .68 - .84 - .44 - .64 - .80

TE ST LIMITS = 0 .OV TO -2 .6V

190
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appendix d

Nil (TERMINAL 7), V7M-SUBGROUPS A2 ,A3 ,A4 COLLINS DIVISIONS DATE 9-30-75
SCALER I NPUT(NEGATIVE BREAKDOWN) , VOLTS ROCKWELL INTERNATIONAL

NEWPORT BEACH , CALIF.

Device
Identification 10~A

DATE UNIT
CODE NO. —55°C +25°C I +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7530 M 1 -35.76 -34.88 -34.04

7538 K 2 -33.08 -32.16 -31.25

7532 H 3 — 30.52  -29.92 -29.32
7538 3 4 -35.52 -34.64 -33.72
7532 A 5 -31 .52 -30.84 -30.04

7530 N 6 -31.28 -30.52 -29.72

7530 N 7 -35.04 -34.16 -33.28
7538 B 8 -35.12 -34.16 -33.16

7538 E 9 -35.30 -34.76 -33.72

7538 A 10 -38.36 -37.24 -36.08

7538 N 11 -35.08 -34.04 -32.92

7538 R 12 -32.92 -32 . 28 — 3 1 . 6 0
7538 R 13 -36.64 -35.64 -34.52

7538 H 14 -33.82 -32.28 -31.20

7532 PP 15 -34.92 -33.96 -32.92

7532 KK 16 -33.48 —32.52 -31.52

7530 T 17 —33.24 -32.24 -31 .32

7538 C 18 -36 .08 -35.00 -33.80
7538 M 19 —37.68 -36.56 -35.32

7529 P 20 -33.56 -32.64 -31.76
7532 DO 21 -35.88 -34.80 -33.68

7532 NN 22 -35.12 -34.12 -33.08

7532 P 23 —33.20 —32 .56 -31 .80

7532 N 24 -33.40 -32.48 -31 .44

7532 Z 25 -32-92 -31.92 -30.84

_  I _  _  _ _ _  _  _  _  _  _  _

TEST LIMITS -28.OV Minimum
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appendix d

MON (TERMINAL 9),V9M-SUBGROUPS A2 ,A3 ,A4 
COLLINS DIVISIONS DATE 9-30-75

SCALER INPUT (NEGATIVE BREAKDOWN ) ,VOLTS ROCKWELL INTERNATIONAL
NEWPORT BEACH , CALIF.

Device
Identification iO~.i A

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7530 N 1 -34.84 -34.0( -33.16

7538 K 2 -34.48 -33.52 —32.4~
7532 H 3 -32.20 -31 .48 -30.68

7538 3 4 -34.20 -33.26 —32 .40

7532 A 5 -33.88 -33.04 -32 .08

7530 M 6 -33.20 -32.40 -31.48

7530 M 7 -34.48 -33.64 -32.72
7538 B 8 -33.28 -32.40 -31.40

7538 E 9 -35.76 -34.80 -33.68

7538 A 10 -37.68 -36.60 -35.44

7538 N 11 -34.32 -33.40 —32 .36

7538 R 12 -33.20 -32.48 -31.76

7538 R 13 -37.04 -36.08 -34.96

7538 H 14 -33.88 -32.80 -31.64

7532 PP 15 -35.68 -34.68 -33.60

7532 KK 16 -34.52 -33.52 -32.44

7530 T 17 -30.64 -29.96 -29.12
7538 C 18 -36 . 56 -35.44 -34.20
7538 M 19 -37.84 -36.72 -35.44

7529 P 20 -32.96 -32.08 -31.12

7532 00 21 -34.68 -33.60 -32.44

7532 UN 22 -34.52 -33.52 -32.44
7532 P 23 -36 72 -35.64 -34.48

7532 N 24 -34.36 -33.40 -32.28

7532 Z 25 -32.16 -31.12 -30.00

TEST LIMITS = -28.0 M i nimum
192

. . .~~~: ~~~~~~~~~~~~~~ - - -
~~i~”• ‘r.~~~ - • -. - •  ~~ .~~~ • - - ‘ — • - - = -- - - - - •  • - - - “ -

~~
- —‘

~~
-
~~~~~

— -‘ -

- ~~~~~~~~~~ ~~ — — —~~~~
—

~~~~~
——

~ 
- -—

~~~ — ——— -—— —-- • —  ~~~~— —- 



appendix d

MON ( T E R M I N A L  9) , V9P - SUBGR OU P S A2 , A3 ,A4 COLLINS DIVISIONS DATE 9 3 0 75
ROCKWELL INT ERNATIONAL

~~~~~~~~~~~~~ I N P U T  ( P O S I T I V E  B R E A K D O W N ) ,  VOLTS NEWPORT BEACH, CALIF.

Device
Identification 3riiA

DATE UNIT
CODE NO. —55°C +2 5 °C +75°C —5~°(’ +25°C +75°C —55°C +25°C +75°C

7530 M 1 + 1 .04  +1 .04  +1.04
7538 K 2 +1 .16 +1.20 +1.28

7532 H 3 ± 1 . 1 6  +1 .20  +1.28
7538 3 4 +1.04 +1.00 +1.00

7532 A 5 +1 .04  +1 .04  +1 .04
75 30 N 6 + 1 . 1 2  +1 . 12  + 1 . 1 2
7530 N 7 +1.16 +1.32 +1 .36

7538 B 8 +1.04 +1.04 +1.00

7538 E 9 +1.04 +1 .90 +1.00

7538 A 10 ±1.04 +1.00 +1.00

7533 N 11 +1.16 -1.32 +1 .36
7538 R 12 +1 . 00 + 96 + 92
7538 R 13 +1 .08 -1.08 +1 .1 2

~ 7538 H 14 +1.20 ‘1 .32 +1.14

7532 PP 15 +1.04  -1 . 00 •1 00
- 

• 7532 KK 16 + 1 .23  -1 . 44 - 1 .52
7 530 T 17 +1 .1 6  - 1 .28  1.36

• 7538 C 18 + 1.04  1.00 - 1 .00
753~ M 19 ~1.20 - 1. 32 1.36
7529 P 20 - 1.08 - 1.04 -1 .04

: 7532 00 21 ~1.O8 -1 .08 -1 .08

• 7532 NN 22 ~1.08 -1 .08 -1 .08

7532 P 23 1.04 100 -1.00

7532 N 24 -1 .28 -1.44 -1 .56

7532 Z 25 1.04 1.04 •1 00

TEST LIMITS = O.V to ~.0V 
193
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appendix d

CL (TERM INAL 10), V1OM-SUBGROUPS A2 ,A3 ,A4C0LLINs DIVISIONS DATE 9-3Q-75

SCALER INPUT (NEGATIVE BREAKDOWN), VOLTS ROCKWELL INTERNATIONAL

I ),~v II ~
Ident i fi cation 

- 

10~ A 
— — - _____________ ________

DAT E
COD E NO . — 55°C ~25°(’ +75°C —55°C + 25°C +75°C -55°C +25°C +75°C

7530 M 1 -36.00 -35 .08 -34 .20
7538 K 2 - 32 .76  -31 .92  -31.00

7532 H 3 -30.48 -29.88 -29.24

7538 3 4 -35.40 -34 .48 -33.60

7E32 A 5 -33.68 -32 .28 -32.12

7530 N 6 -33.52 -32.60 -31.76

7530 M 7 -32.44 -31 .84 -31 .20

7538 B 8 -34.84 -33.92 -32.92
7538 E 9 -34.16 -33.36 -32.44
7538 A 10 -38.08 -36.96 -35 .80

- - 
7538 N 11 -35.68 -34.68 -33.56

7538 R 12 -33.88 -33.12 -32.44

7538 R 13 -35.40 -34.48 -33.52
7538 H 14 -33.84 -32.80 -31 .72
7532 PP 15 -36.60 -35 .56 -34.48
7532 KM 16 -34.40 —33 .52 -32.52

7530 T 17 -31.40 -30.56 -29.80
7538 C 18 -36.60 -35.48 -34.32

7538 M 19 -38.00 -36.88 -35.68

7529 P 20 -31 .60 -30.84 -30 .00

7532 DO 21 -34.32 -33.32 -32.24

7532 NN 22 -34.44 -33.52 -32.52

7532 P 23 -37.16 -36.08 -34.96

7532 ~1 24 -33.28 -32 44 -31.44

7532 Z 25 -33.24 -32 .36 -31.28

I
TEST L I M I T S  = - 28 .O V M i n i m u m

I
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appendix d

SP (TERMINAL 11 )-SUBGROUPS A2 ,A3 ,A4 (‘OL1JN~~I)IVISIONS DATE 9-30-7 5
SCALER OUTPUT (LOW LEVEL) .  VO LTS !U)( KWELI . INTERNATIONAL

N E WPO R T BEA Ch , CALIF.

Device 17.0\’ —21 ~V —27.6VIdent ific at ion

DATE UNIT f~ T
CODE NO. —55°C +25~ (’ +75°C 55°C ~+25°C +75°C — 5 5°C +25°C +75°C

7530 M 1 -10.0 ’ -10.00 - 9 .92 -13 . 92 - 13 .80 -13.12 - 19.16 -19.90 -18.92
7538 K 2 - 10.3 1 -10 .32 -10.28 -14 .28 -14 .20  -14 .08 -19.64 -19.48 -19.40
7532 H 3 -1O .5~ -10.48 -10.40 - 14. 48 -14 .32  -14.24 -19.76 -19.6 0 -19.48
7538 J 4 -10.1 1-10.08 -10.04 -14.04 -13.92 -13.88 - 19.36 -19 .20 -19.12
7532 A 5 - 10.4~ -10.36 -10.32 -14 .32  - 14 .20 -14.08 -19.64 - 19.44 -19.32
7530 M 6 -10.52 - 10.44 -10.36 - 14 .44  -14 .28  -14.20 - 19.76 -19.56 -19.44
7530 M 7 - 1O.O ( 9.88 - 9.84 - 13. 88 - 13 .72  -13.64 -13 .16 -19.00 -18.84
7538 B 8 -10.4~ 10.36 - 10.32 -14.36 -14 .24  -14.16 -19.68 -19.52 -19.40
7538 E 9 -10.04 9.96 - 9.92 -13.92 -13.84 -13.72 -19.20 -19.04 - 19.00
7538 A 10 -10.00 9.98 - 9.84 -13.80 -13.68 -13.60 -19.04 -18.84 -18 .76
7538 N 11 - 9.52 9.52 - 9.48 - 13.36 -13.32 - 13.24 -18.68 -18.52 -18.84
7538 R 12 - 9.84 9.80 - 9 .72  - 13.80 -13.68 -13.60 -19.12 -19.00 -18.88
7538 R 13 -10.32 10.28 -10.16 -14 . 20 -14.08 - 14.00 - 19.56 -19.44 -19.32
7538 H 14 -10.00 9.96 - 9.88 - 13.88 - 13.76 -13.72 - 19.12 -19.00 -18.92
7532 PP 15 -10.36 10.28 -10.28 - N . 2 4  -14.16 -14.04 -19.56 -19.40 -19.28
7532 KK 16 -10.68 10.60 -10.5 2 -14.64 - 14.48 -14.36 -19 .96 -19 .76 -19.68
7530 T 17 - 9.96 9.88 - 9.80 -13.76 - 13.64 -13.56 -19.00 -18.80 -18.68
7538 C 18 -10.04 9.92 - 9.88 - 13.84 -13 .72  -13.68 -19.12 -18.96 -18.84
7538 M 19 -10.08 10.04 -10.00 -13.92 -13.84 - 13.76 -19.20 -19.04 - 19.00
7529 P 20 -10.64 10.52 -10.44 -14 .52  -14. 36 -14.28 - 19.80 -19.64 -19.48
7532 DO 21 -10.48 10.36 -10.32 -14.36 -14 .24  -14.16 -19.68 -19.48 -19.40
7532 NN 22 -10.36 10.28 -10.20 -14.24 -14 . 16 -14.00 -19.56 -19.40 -19.28
7532 P 23 - 9.92 9.84 -9.80 -13 .72 -13.60 - 13.52 -18.92 - 18.76 -18.64
7532 N 24 -10.52 10.44 -10.40 -14.44 -14.32 -14 .24 -19 .76 -19.60 -19.48
7532 Z 25 -10.36 10.32 -10.28 — 1 4 . 2 8  -14.16 -14.04 -19. 60 -19.40 -19.28

TEST LIMITS = -8.OV to VDD
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appendix d

SP (TERMINAL 11) - SUBGROUPS A2 ,A3 ,A4 COLLINS DIVISIONS DATE 9-30-75

SCALER OUTPUT (HIGH LEVEL), VOLTS ROCKWELL INTERNATIONAL
NEWPORT BEACH, CALIF.

Identific:tion —17.oV —21.5V —27 .6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7530 M 1 - .48 - .64 - .84 - .84 - .84 -1.04 -1.36 -1.36 -1.36
7538 K 2 - .48 - .60 - .76 - .76 - .80 -1.00 -1.24 -1.24 -1.28
7532 H 3 - .52 — .60 - .80 - .84 - .84 -1.00 -1.32 -1.23 -1.32
7538 J 4 - .44 - .56 - .76 - .76 - .76 -0.96 -1.24 -1.24 -1.24
7532 A 5 -.52 -.64 -.80 -.84 -.84 -1 .04 -1.28 -1.32 -1.36
7530 M 6 -.52 -.64 -.80 -.84 - .84 -1.04 -1 .32 -1.32 -1.36
7530 M 7 -.48 - .60 -.80 -.80 -.80 -1.04 -1.28 -1.28 -1.32

7538 B 8 - .44 -.56 - .76 - .76 - .76 - .92 -1 .20 -1.20 -1.20
7538 E 9 - .44 -.56 - .76 - .76 -.76 - .96 -1.24 -1.24 -1.24
7538 A 10 -.44 — .56 - .76 -.72 — .72 — .88 —1.12 —1.12 -1.16
7538 N 11 - .44 -.60 -.80 - .76 -.80 -1.04 -1.28 -1.28 -1.32
7538 R 12 - .44 - .56 -.76 - .76 - .76 -.88 -1 .20 -1.24 -1.24
7538 R 13 - .52 - .64 - .84 - .84 -.84 -1.04 -1.36 - 1.36 -1.40
7538 H 14 -.48 -.60 -.80 -.80 - .84 -1.00 -1.28 -1.28 -1.28
7532 PF 15 -.48 -.60 -.80 -.80 -.80 -1.04 -1.28 -1.28 -1.32
7532 K~ 16 - .52 -.60 -.80 -.84 -.84 -1.00 -1.28 -1 .28 -1 .36
7530 T 17 -.48 -.60 -.76 -.80 .80 1.00 -1 .28 -1.28 -1.28
7538 C 18 — .44 -.56 — .76 -.76 -.76 — .92 -1.20 -1 .20 -1.20
7538 M 19 -.48 -.60 -.80 -.80 -.80 -1.04 -1.28 -1 .28 -1.32
7529 P 20 -.56 -.64 -.76 — .84 -.88 -1.00 —1.32 -1.32 -1.32
7532 DI 21 - .48 - .60 - .76 - .80 - .80 -1.00 -1.28 -1.28 -1.28
7532 NN 22 -.56 -.68 -.76 -.76 -.88 -1.00 -1.24 -1.24 -1.28
7532 P 23 -.48 -.60 - .76 - .76 — .76 -.96 -1.24 -1.24 —1.24
7532 N 24 - .48 - .60 - .76 -.80 -.80 -1.00 -1.28 -1.28 -1.28
7532 Z 25 -.48 -.56 -.76 -.76 - .76 - .92 -1.20 -1.20 -1.24

)

TEST LIMITS = 0.OV to -2.OV
196 

~~~~~~~~ ~ ~~~~~~~~~~~~~~ ‘-W~~. I~. j .  ~~~ ‘r~’~~~ ~~~~~~~~~~~- ..—~——~~-- - — -— - — - — —~---~—-..~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~



Fl I

appendix d

LP (TERMINAL 12) - SUBGROUPS A2 ,A3 ,A4 COLLINS DIVISIONS DATE 9-30-75
SCALER OUTPUT ‘LOW LEVEL ’~ VOLTS ROCKWELL INTERNATIONAL

NEWPORT BEACH, CALIF .

Device 
—17 OV —21 5V —27 .6VIdentification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7530 M 1 - 9.96 - 9.88 - 9.84 -13.80 -13.68 -13.60 -19.04 18.88 18.80
7538 K 2 -10.44 -10.36 -10.36 -14.36 -14.28 -14.20 -19.76 -19.60 -19.48
7532 H 3 -10.64 -10.52 -10.48 -14.56 -14.44 -14.32 -19.92 -19.72 -19.64
7538 J 4 - 10.04 -10.00 - 9.92 -13.92 -13.84 -13.72 -19.20 -19.08 -19.00
7532 A 5 -10.32 -10.28 -10.16 -14.20 -14.00 -13.92 -19.44 .19.24 -19.12
7530 M 6 -10.48 -10.36 -10.32 -14.36 -14.20 -14.12 -19.64 -19.44 -19.32
7530 M 7 - 9.80 - 9.72 - 9.68 -13.68 -13 .52 -13.44 -18.96 - 18.76 -18.64
7538 B 8 -10.40 -10.32 -10.28 - 14.28 -14.16 -14.08 -19.60 -19.44 - 19.32
7538 E 9 -10.08 -10.04 -10.00 -14.00 —13.88 -13.84 -19.32 19.16 -19.08
7538 A 10 - 9.88 - 9.84 - 9.80 -13.72 -13.60 -13.52 -18.96 18.76 -18.68
7538 N 11 - 9.68 - 9.60 - 9.60 -13.56 -13.48 -13.40 -18.84 18.68 18.64
7538 R 12 - 9.72 - 9.64 - 9.56 -13.60 -13.52 -13.40 -18.96 18.76 18.68
7538 R 13 -10.00 - 9.88 9.88 -13.84 13.72 -13 .68 -19.12 19.00 18.92
7538 A 14 -10.04 -10.00 9.92 -13.92 13.84 -13.76 -19.20 19.08 19.00
7532 Pp 15 -10.40 -10.32 •1O.28 -14.28 14.16 -14.04 -19.60 19.44 19.32
7532 KK 16 -10.56 -10.48 - 10.44 -14.48 14.32 14.24 19.76 19.60 19.48
7530 T 17 - 10.40 -10.32 -10.28 -14.28 14.16 14.04 19.60 19.40 19.28
7538 C 18 -10.00 - 9.92 - 9.88 -13.84 .13.72 13.64 19.04 18.92 18.80
7538 M 19 -10.08 -10.04 - 10.00 - 13.92 13.84 13. 76 19.20 19.04 18.96
7529 P 20 -10.80 -10.72 - 10.64 14.72 14.60 14.52 20.12 19.92 19.76
7532 DD 21 -10.48 —10.36 - 10.32 14.36 14.24 14.16 19.72 19.48 19.40
7532 NN 22 -10.40 -10.32 10.28 14.32 14.20 14.04 19.64 19.44 19.32
7532 P 23 - 9.88 - 9.84 9.76 13.68 13.56 13.48 18.88 18.68 18.60
7532 N 24 -10.48 -10.40 10.36 .14.36 14.28 14.20 19.72 19.56 19.44
7532 Z 25 - 10.48 -10.40 10.32 14.36 14.24 14.16 19.72 19.52 19.40

_ 
_  _  

_ I _  _  _  _  _  _  _

TEST LIMITS = -8.OV to VDD
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appendix d

LP (TERMINAL 12) - SUBGROUPS A2 ,A3 ,A4 COLLINS DIVISIONS DATE 9-30-7 5
i ROCKWELL INTERNATIONALSCALER OUTPUT 1~HIGH LEVELJ , VOLT S NEWPORT BEACH , CALIF.

Identification —1 ‘.OV —21 .5V —27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7530M 1 - .24 - .40 — .44 - .40 - .52 - .52 - .64 - .64 - .68
7538K 2 - .24 - .40 - .40 - .40 - .48 - .52 - .60 - .64 - .64
7532H 3 - .24 - .40 - .40 - .40 - .52 - .52 - .60 - .6 4 - .68
7538J 4 - .24 - .40 - .40 - .36 - .44 - .48 - .56 - .60 - .60
7532A 5 - .24 - .40 - .40 - .40 - .48 - .48 - .60 - .64 - .64
753011 6 - .24 - .40 - .40 - .40 - .48 - .52 - .60 - .64 - .64
7530M 7 - .24 - .40 - .44 - .40 - .48 - .52 - .60 - .64 - .64
7538B 8 - .24 - .40 - .40 - .36 - .44 - .44 - .56 - .56 - .60
7538E 9 - .24 - .40 - .40 - .40 - .48 - .48 - .60 - .60 - .64
7538A 10 - .2 4 - .36 - .36 - .36 - .44 - .44 - .56 - .56 - .56
7538N 11 - .24 - .44 - .44 - .40 - .52 - .56 - .64 - .68 - .68
7538R 12 - .24 - .40 - .40 - .36 - .44 - .48 - .56 - .60 - .60
7538R 13 - .24 - .40 - .40 - .40 - .48 - .48 - .60 - .64 - .64
7538H 14 - .24 - .40 - .40 - .40 - .48 - .48 - .60 - .64 - .64
7532PP 15 - .24 - .40 - .44 - .40 - .52 - .52 - .60 - .64 - .68
7532KK 16 - .24 - .40 - .40 - .40 - .48 - .48 - .60 - .64 - .64
75301 17 - .28 - .44 - .44 - .4 4 - .52 - .52 - .64 - .64 - .68
7538C 18 - .24 - .40 - .40 - .40 - .44 - .48 - .56 - .60 - .60
7538M 19 -.24 -.40 -.40 -.40 -.48 -.52 -.60 -.64 -.64
7529P 20 -.28 -.40 - .44 - .44 - .52 - .52 - .64 -.68 -.68
7532DD 21 - .24 - .40 - .40 - .40 - .48 - .48 - .60 - .60 - .64
7532NN 22 - .28 -.40 - .40 - .40 - .48 - .48 - .60 - .60 - .64
7532P 23 -.24 -.40 -.40 -.40 -.48 -.48 -.60 -.60 -.60
7532N 24 -.24 -.40 -.40 -.40 -.48 - .48 -.60 - .64 -.64
7532Z 25 -.24 -.40 -.40 -.40 -.48 -.48 -.56 -.60 -.60

TEST LIMITS = 0.OV to -2 .OV
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appendix d

INH (TERMINAL 13), V13M—SUBGROIJPS A2 ,A3 ,A4
~~LLINs DIVISIONS DATE 9-30- 75

S~..AL ER INPUT (NEGATIVE BREAKDOWN), VOLT S ROCKWELL INTERNATIONAL
NEWPORT BEACH , CALIF.

Device
Identification lOii A

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7530 M 1 -34 .84 -34.08 -33 .32
7538 K 2 -33.84 -32 .88 -31 .92
7532 H 3 -30 .96 -30.28 -29.64
7538 J 4 -39.52 -33.80 -32.92
7532 A 5 -33 .36 -32 .44 -31 .60
7530 M 6 -37.08 -36 .08 -35.12
7530 M 7 -33.04 -32.28 -31.56
7538 B 8 -33.24 -32.40 -31.48
7538 E 9 -31.96 -31.16 -30 .36
7538 A 10 -36.84 -35 .76 -34 .72
7538 N 11 -36 .08 -35.12 -34.04
7538 R 12 -33.76 -33.08 -32.36
7538 R 13 -37 .28 -36.24 -35.12
7538 H 14 -33.68 -32.88 -32 .00
7532 P1 15 -34.04 -33.12 -32.16
7532 KI 16 -32 .60 -31.80 -30 .84
7530 1 17 -30.92 -30.24 -29.52
7538 C 18 -37.12 -36.00 -34.80
7538 M 19 -37.44 -36.36 -35.16
7529 P 20 -33.52 -32.64 -31 .80
7532 DI 21 -35.96 -34 .84 -33.72
7532 NI 22 -35 .04 -34.04 -32.96
7532 P 23 -39.20 -38.00 -36.84
7532 N 24 -36 .08 -35.12 -34.04
7532 Z 25 -35.48 -34.44 -33.32

TEST LIMITS = -28.OV M m .

199 
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appendix d

G32 (TERMINAL 14)-SUBGROUPS A2,A3 ,A4 COLLINS DIVISIONS DATE 9-30-75
SCALER OUTPUT 1LOW LEVEL’ VOLTS ROCKWELL INTERNATIONAL

NEW PORT BEACH, CALIF.

Identification 17.OV —21.5V —27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7530 M 1 -10.36 -10.28 -10.16 -14.28 -14.08 -14.00 -19.60 -19.40 -19.28
7538 K 2 -10.36 -10.28 -10.28 —14.28 -14. 16 -14.08 -19.64 -19.48 -19.40
7532 H 3 -10.80 -10.68 -10.64 -14.76 -14.60 -14.52 -20.12 -19.92 -19.80
7538 J 4 -10.08 -10.00 - 9.96 -13.96 -13.84 -13.76 -19.28 -19.12 -19.00
7532 A 5 —10.36 -10.28 -10.16 -14.20 -14.04 -13.96 -19.48 -19.28 -19.12
7530 M 6 -10.40 -10.32 -10.28 -14.32 -14.16 -14.04 -19.60 -19.40 -19.28
7530 11 7 -10.16 -10.04 -10.00 -14.08 -13.92 -13.88 -19.44 -19.20 -19.12
7538 B 8 -10.36 -10.32 -10.28 -14.32 —14.16 -14.04 —19.64 -19.44 -19.32
7538 E 9 -10.04 - 9.92 - 9.88 -13.88 -13.80 -13.72 -19.20 -19.04 18.96
7538 A 10 - 9.88 — 9.80 - 9.76 -13.72 -13.56 -13.52 -18.96 -18.76 -18.64
7538 N 11 - 9.80 - 9.72 - 9.72 -13.68 -13.56 -13.52 19.00 18.84 18.76
7538 R 12 - 9 . 7 2 - 9 . 6 4 - 9 . 6 0  -13.64 -13.52 -13.40 -19.00 -18.80 18.68
7538 R 13 -10.08 -10.00 - 9.96 -14.00 -13.88 -13.80 -19.32 .19.12 19.04
7538 H 14 - 9 . 9 2 - 9 . 8 8 - 9 . 8 4  -13.80 -13.68 -13.64 -19.12 18.96 18.84
7532 N 15 -10.64 -10.52 -10.48 -14.56 -14.44 -14.36 -19.96 19.76 19.64
7532 IU 16 -10.84 -10.76 -10.68 -14.80 -14.64 -14.56 -20.16 19.96 19.84
7530 T 17 -10.16 -10.08 -10.04 -14.04 -13.92 -13.84 -19.32 19.12 19.00
7538 C 18 -10.00 - 9.88 - 9.84 -13.84 -13.68 -13.64 -19.04 18.88 18.80
7538 M 19 -10.16 -10.04 -10.00 -14.00 -13.88 -13.84 -19.32 19.12 19.00
7529 P 20 -10.68 -10.60 -10.52 -14.64 -14.48 -14.36 -19.96 19.76 19.64
7532 DC 21 -10.48 -10.40 -10.36 -14.40 -14.28 -14.20 -19.76 19.56 19.44
7532 N~ 22 -10.48 -10.40 -10.36 -14.44 -14.28 -14.20 —19.76 19.60 19.48

7532 P 23 - 9.96 - 9.84 - 9.80 -13.76 - 13.64 -13.52 -19.00 18.76 18.68
7532 N 24 -10.48 -10.36 -10.36 -14.36 -14.24 -14.16 19.68 19.48 19.40
7532 Z 25 -10.48 -10.36 -10.32 -14.36 -14.20 -14.16 19.68 19.48 19.36

________ ______ ______ ______ ______ ______ ______ ______ ______ ______ ______ 

)
TEST LIMITS = -8.OV to VDD
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appendix d

G32 (TERMINAL 14)-SUBGROUPS A2 ,A3 A4
COLLINS DIVISIONS DATE 9-30-75

SCALER OUTPUT (HIGH LEVEL), VOLTS ROCKWELL INTERNATIONAL
NEWPORT BEACH , CALIF.

Device 17 0V —21.5V —27.6VIdentification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7530 M 1 - .72 - .72 — .76 - .84 - .88 - .88 -1.04 -1.08 -1.12
7538 K 2 - .68 - .72 - .72 - .84 - .88 - .88 -1.00 -1.08 -1 .08
7532 H 3 - .68 - .72 - .72 - .80 - .88 - .88 -1.00 -1.08 -1.08
7538 J 4 - .64 - .68 - .68 - .76 - .84 - .84 - .96 -1.04 -1.08
7532 A 5 - .64 - .68 - .72 - .80 - .84 - .88 - .96 -1.04 -1.08
7530 M 6 - .68 - .72 - .72 - .80 - .88 - .88 -1.00 -1.08 -1 .08
7530 M 7 -.72 -.76 -.76 -.88 -.88 -.88 -1 .04 -1.08 -1.12
7538 B 8 - .60 - .64 - .64 - .76 - .76 - .80 - .92 - .96 -1 .04
7538 E 9 - .68 - .68 - .72 - .80 - .84 - .88 - .96 -1.04 -1 .08
7538 A 10 .60 .60 - .64 - .76 - .76 - .76 - .88 - .92 - .96
7538 N 11 - .76 - .76 - .76 - .88 - .88 - .92 -1.04 -1 .08 -1.12
7538 R 12 - .68 - .72 - .72 - .80 - .84 - .88 - .96 -1.04 -1.08
7538 R 13 -.72 - .72 - .72 — .84 - .88 - .88 -1.04 -1.08 -1 .08
7538 H 14 - .64 - .68 - .72 - .76 - .84 - .84 - .92 -1.04 -1.08
7532 PP 15 - .72 — .76 - .76 — .88 .88 - .92 -1.04 -1.12 -1.16
7532 KI 16 - .68 - .72 - .72 - .84 .88 - .88 —1.0 4 -1.08 -1.12
7530 T 17 - .68 - .72 - .72 - .80 .88 • .88 -1.00 -1.08 -1 .08
7538 C 18 -.64 -.68 -.68 .76 .80 - .84 -.92 -1 .04 -1.04
7538 M 19 - .72 - .72 - .72 .84 .88 - .88 -1.04 -1.0 -1.12
7529 P 20 -.68 -.72 -.72 .80 .88 - .88 -1.00 -1 .08 -1.12
7532 DD 21 - .68 -.68 -.72 .80 .84 -.88 -1.00 -1.08 -1.08
7532 NN 22 -.72 -.72 -.72 .84 .88 - .88 -1.04 -1.08 -1 .12
7532 P 23 -.68 -.72 -.72 .80 .84 .88 -.96 -1.08 -1.08

7532 N 24 -.68 -.72 -.72 .80 .84 .88 -1.00 -1.08 -1.08

7532 Z 25 - .64 - .64 - .68 .76 .80 .84 - .92 -1.04 -1.04

TEST LIMITS = 0.OV to -2 .OV
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appendix d

FP (TERMINAL 15) , V 15M-SUBGROUPS A2 ,A3 A4COLLINS DIVISIONS DATE 9-30-75
SCALER INPUT(NEGAT IVE BREAKDOWN), VOLTS ROCKWELL INTERNATIONAL

NEWPORT BEACH , CALIF.

Device 
10 AIdentification ii

_______ 
NC —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7530 M 1 -35.16 -34.40 -33 .64
7538 K 2 -34.24 -33.28 -32 .36
7532 H 3 -33.48 -32.64 -31.92
7538 J 4 -39.52 -33.80 -37.48
7532 A 5 -33.40 -32 .44 -31 .76
7530 M 6 -37.84 -36 .64 —35.80
7530 M 7 -34.20 -33.36 -32. 48
7538 B 8 -36.32 -35.36 -34.36
7538 E 9 -36 .20 -35.12 -34 .08
7538 A 10 -36.68 -35.64 -34.60
7538 N 11 —37.92 -36.76 —35 .60
7538 R 12 -33.08 32.44 -31.72
538 R 13 36.44 35.52 -34 .48
‘538 H 14 36.48 35.32 ~34.12
‘532 PP 15 34.36 33.40 32.44
‘532 KK 16 37.24 36.16 35.04
‘530 1 17 34.68 33.64 32.64
‘538 C 18 34.96 33.88 32.76

7538 M 19 -35.52 -34.64 -33.64

7529 P 20 -31.64 -31.00 -30.24

7532 DD 21 -35.24 -34.36 —3 3.40
7532 NN 22 —34.24 —33.36 -32.36
7532 P 23 -34 .32 -33.40 -32.44
7532 N 24 -37.12 -36.12 -35.00
7532 Z 25 -35.28 -34.20 —33.08

1
TEST LIMITS —28.OV Minimum
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appendix d

Q6 (TERMINAL 16) - SUB6ROUPS A2,A3 ,A4 
COLLINS DIVISIONS DATE 9-30-75

W LEVEL’ V OLTS ROCKWELL INTERNATIONALSCA LER OUTPUT ~LO 
NEWPORT BEACH , CALIF.

Device 17 0V —21.5V —27.6VIdentification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7530 M 1 -11.36 - 6 .84 - 6.56 -12.44 -11.00 -10.52
7538 K 2 - 8.76 - 7.60 — 7.32 -13.40 -11.88 -11.48
7532 H 3 -10.60 - 8.12 - 7.88 -14.04 -12.44 -12.04
7538 J 4 —10.68 - 6.76 - 6.52 —12.08 -11.20 -10.52
7532 A 5 -12.08 - 8.04 - 7.72 -14.08 -12.28 -11.88
7530 M 6 -10.52 - 7.52 - 7.24 -13.40 -11.72 -11.28
7530 M 7 -11 .48 - 6.96 - 6.72 -12.76 —11.36 —10.80
7538 B 8 -12.40 - 7.64 - 7.36 -13.68 -12.16 -11.52
7538 E 9 -11.64 - 7.08 - 6.84 -12.88 -11.88 -10.88
7538 A 10 -12.56 - 7.92 - 7.60 -13.92 -12.40 -11.88
7538 N 11 -11.28 - 6.84 - 6.56 -12.60 -11.32 -10.64
7538 R 12 - 10.92 - 6.80 -6.60 12.44 11.20 10.68
7538 R 13 -10.32 - 7.00 - 6.76 —12.56 -11.28 -10.80
7538 H 14 - 7.76 - 7.44 - 7.16 -12.08 -11.64 -11.32
7532 PP 15 -8.24 - 7.40 - 7.12 -13.20 —11.60 -11.20
7532 KK 16 -12.92 - 7.68 - 7.40 -14.04 -12.88 -11.48
7530 1 17 -10.28 - 7.60 - 7.28 -13.16 -11.76 -11.32
7538 C 18 -12.04 - 7.32 - 7.08 -13.20 — 12.24 -11.16
7538 M 19 -12.24 - 7.48 - 7.20 -13.56 -12.40 -11.28
7529 P 20 -13.04 - 8.12 - 7.80 -14.64 -12.48 -11.96
7532 DD 21 -10.04 - 7.60 - 7.28 -13.36 -11.76 -11.36
7532 NN 22 -10.92 - 7.20 - 6.88 -12.92 -11.36 -10.96
7532 P 23 -11.92 - 7.20 - 6.92 -13.08 -12.00 —10.88
7532 N 24 -12.44 - 7.68 - 7.40 -13.80 -12.60 -11.52
7532 Z 25 -11.04 - 7.80 - 7.48 -14.00 -12.08 -11.64

TEST LIMITS = -4.OV to VDD

203

I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ .L~~~~.



—-~~~~~~~

appendix d

Q6 (TERMINAL 16)-SUBGROUPS A2 ,A3 ,A4 COLLINS DIVISIONS DATE 9-30-75
ROCKWELL INTERNATIONAL

SCALER OUTPUT (HIGH LEVEL), VOLTS NEWPORT BEACH, CALIF.

Device 
17 OV 21 5V 27 6VIdentification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7530 M 1 -0.00 -0.00 - .0.00 -0.00 -0.00 -0.00
7538 K 2 -0.00 -0.00 -0.00 -0.00 —0.00 -0.00
7532 H 3 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00

7538 J 4 -0.00 -0.00 -0.00 -0 .00 -0.00 -0.00
7532 A 5 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00
7530 M 6 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00
7530 M 7 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00
7538 B 8 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00
7538 E 9 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00
7538 A 10 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00
7538 N 11 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 )
7538 R 12 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00
7538 R 13 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00
7538 H 14 -0.00 -0.00 -0.00 -0.00 =0.00 -0.00
7532 PP 15 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00
7532 KK 16 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00
7530 T 17 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00
7538 C 18 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00

7538 M 19 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00
7529 P 20 -0.00 -0 .00 -0.00 -0.00 -0.00 -0.00
7532 DD 21 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00
7532 NN 22 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00
7532 P 23 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00

t 7532 N 24 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00
7532 Z 25 -0 .00 -0.00 -0.00 -0.00 -0.00 -0.00

________ ______ ______ _______ ______ _______ ______ _______ _______ _______ _______ 

)

TEST LIMITS = 0. OV to -0.1V
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appendix d

IDD (TERMINAL 1), lA-SUBGROU p Bi
COLLINS DIVISIONS DATE 11-12-75

SCALER BIAS (IDD CURRENT), MA ROCKWELL INTERNATIONAL
NEWPORT BEACH, CALIF.

Identific:tion 17.0’~ 21.SV 27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 AA 26 -4.60
7530 S 27 -5.00
7538 T 28 -4.90
7538 X 29 -5.00
7532 M 30 -5. 10
7538 Z 31 -5.60
7538 5 32 -4.90
7532 X 33 -5.00
7532 K 34 —4.90
7530 N 35 -5.00
7532 X 36 -4.90
7532 L 37 -4.70
7532 C 38 -4.80
7532 BB 39 -5.10
7532 D 40 -4.60
7538 AA 41 -5.80
7538 G 42 -4.40
7530 J 43 -5.40

7530 K 44 -5.20
7530 G 45 -4.70
7530 A 46 -5.00
7530 U 47 -5.00
7532 EE 48 -5.10
7532 J 49 -4.90
7532 H 50 -4.90

TEST LIMITS =2 .OmA to 10.0 mA
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appendix d

ARM (TERMINAL 3) - SUBGROUP 31
COLLINS DIVISIONS DATE 11-12-75

SCALER OUTPUT (LOW LEVEL), VOLTS ROCKWELL INTERNATIONAL
NEWPORT BEACH, CALIF.

Identific:tion —17 .OV 21 .5V —27 .6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 A 26 -16.96 -21.44 -27.55

7530 S 27 -16.96 -21.44 -27.52

7538 T 28 -16.96 -21.44 -27.52

7538 X 29 —16.96 -21 .44 -27.52

7532 11 30 —16.96 -21.44 -37.52

7538 Z 31 -16.96 -2 1.44 -27.52
7538 S 32 -16.96 -21.44 -27.52
7532 X 33 -16 .96 -21.44 -27.52

7532 K 34 -16 .96 -21.44 -27.52

7530 N 35 -16.96 -21.44 -27.52

7532 X 36 -16.96 —21.44 -27 .52
7532 L 37 -16.96 -21.44 -27.52
7532 C 38 -16.96 -21.44 -27.52
7532 B 39 - 16.96 -21.44 -27.52
7532 0 40 -16.96 -2 1.44 -27.52
7538 A~ 41 — ‘.6.96 -21 .44 -27.52
7538 G 42 -16.96 -21.44 -27.52
7530 3 43 -16 .96 -21.44 -27.52

7530 K 44 -16.96 -21 .44 -27.52
7530 G 45 -16.96 -21 .44 -27.52
7530 A 46 -16.96 -21.44 -27.52
7530 U 47 -16.96 -21.44 -26.60

7532 E 48 -16.96 -21.44 -27.52
7532 3 49 -16 .96 -21.44 -27.52

7532 H 50 - 16.96 -21 .44 -27.52

TEST LIMITS = -16 .9V to VDD
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appendix d

ARM (TERMINAL 3) - SUBGROUP 81 COLLINS DIVISIONS DATE 11-12-75
L’ IIALTC ROCKWELL INTERNATIONALSC A LER OUTPUT ~HIGH LEVE ,, ~ v NEWPORT BEACH,CALIF.

Identific:tion —17 .OV —21 .5V —27 .6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 AA 26 - .24 - .24 - .28
7530 S 27 — .28 - .28 - .28
7538 T 28 - .28 - .28 - .28
7538 X 29 - .28 - .28 - .28
7532 M 30 - .24 - .24 - .28
7538 Z 31 - .24 - .24 - .24
7538 5 32 - .28 - .28 - .28
7532 X 33 - .20 - .24 - .24
7532 K 34 - .28 - .28 - .28
7530 N 35 - .24 - .24 - .28
7532 X 36 - .28 - .28 - .28
7532 L 37 - .28 - .28 - .28
7532 C 38 - .28 - .28 - .28
7532 BB 39 - .24 - .24 - .28
7532 D 40 - .28 - .28 - .28
7538 AA 41 - .28 - .28 - .28
7538 G 42 - .28 - .28 - .28
7530 3 43 - .24 - .24 - .28
7530 K 44 - .24 - .24 - .28
7530 G 45 - .28 - .28 - .28
7530 A 46 - .28 - .28 - .28
7530 U 47 - .28 - .28 - .28
7532 EE 48 - .24 - .24 - .28
7532 3 49 - .28 - .28 - .28
7532 H 50 - .28 - .28 - .28

TEST LIMITS = 0.OV to -2 .OV
207

I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~ ‘

~~11_ ~~~~~~~~~



appendix d

FIRE (TERMINAL 4) - SUBGROUP Bi COLLINS DIVISIONS DATE 11-12-75
SCALER OUTPUT ( LOW LEVEL), VOLTS ROCKWELL INTERNATIONAL

NEWPORT BEACH, CALIF.

Device —17.OV —21.5V —27.6VIdentification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 AA 26 -17.00 -21 .56 —27.60
7530 5 27 -17.00 -21.56 -27.60
7538 T 28 -17.00 -21 .52 —27.60
7538 X 29 -17.00 -21.56 -27.60
7532 M 30 -17.00 -21 .52 —27.60
7538 Z 31 - 17.00 —21.52 -27.60
7538 S 32 -17.00 -21.52 -27.60
7532 X 33 -17.00 -21 .56 —27.60
7532 K 34 -17.00 —21.56 —27.60
7530 N 35 -17.00 -21 .52 -27 .60
7532 X 36 -17.00 -21 .56 —27.60
7532 L 37 -17.00 -21 .56 —27.60
7532 C 38 -17.00 —21 .56 —27 .60
7532 BB 39 -17.00 -21.56 -27.60
7532 D 40 -17.00 -21.52 —27.60
7538 AA 41 -17.00 -21 .56 -27.60
7538 G 42 -17.00 -21.56 -27.60
7530 3 43 -17.00 -21.52 -27.60
7530 K 44 -17.00 -21 .52 -27.60
7530 G 45 -17.00 -21.56 -27.60
7530 A 46 -17.00 -21.56 —27.60
7530 U 47 -17.00 -21.52 —27.60
7532 EE 48 -17.04 -21 .56 -!7.60
7532 3 49 ~17.00 -21 .56 -27.60
7532 H 50 -17.00 -21.56 -27.60

)
TEST LIMITS = -16 .9V to VDD

208

- ~~_ s ’ ~~~~~~~ 
.

~

.. 
~~~



r .-

~~~~~~~~~~~~~~~~~~~~~

,

appendix d

FIRE (TERMINAL 4) - SUBGROUP B1 COLLINSDIVISIONS DATE 11-12-75
SCALER OUTPUT (HIGH LEVEL), V OLTS ROCKWELL INTERNATIONAL

NEWPORT BEACH , CALIF.

Identific:tion —17.OV —21.5V —27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 AA 26 -2.84 -2.68 -2.80
7530 S 27 -2.52 -2.52 -2.76
7538 T 28 -2.40 -2.36 -2.52
7538 X 29 -2.36 -2.36 -2.52
7532 M 30 —2.32 —2.36 —2.52
7538 Z 31 -2.24 —2.32 -2.48
7538 S 32 -2. 44 -2.40 -2.56
7532 X 33 -2.16 -2.20 -2.44
7532 K 34 —2.52 -2.52 —2.72
7530 N 35 -2. 48 -2.48 -2.68
7532 X 36 -2.48 -2.52 —2 .76
7532 L 37 -2.72 -2.64 -2.80
7532 C 38 —2.56 -2.52 -2.72
7532 BB 39 —2.52 -2.56 —2 .80
7532 D 40 -2.60 -2.52 -2.68
7538 AA 41 -2.48 -2.40 -2.56
7538 G 42 -2.68 -2.60 -2.76
7530 3 43 -2.32 -2.36 -2 .60
7530 K 44 .2.40 -2.48 -2.68
7530 G 45 -2.44 -2 .44 -2.64
7530 A 46 .2 .64 -2.56 -2 .76
7530 U 47 .2.64 -2.64 -2 .84
7532 EE 48 -2.20 -2.28 -2.48
7532 3 49 -2 .76 -2.64 -2.80
7532 H 50 .3.12 -2.80 -2.92

TEST LIMITS = 0 .OV to -l0 .OV
209
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appendix d

G14 (TERMINAL 5), V5M - SUBGR OUP 81 COLLINS DIVISIONS DATE 11-12-75
SCALER INPUT(NEGATIVE BREAKDOWN ) ,VOLTS ROCKWELL INTERNATIONAL

NEWPORT BEACH , CALIF.

Device
Identification lO1j A

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 AA 26 -35 .84
7530 S 27 —34 .00
7538 T 28 -40.44
7538 X 29 -36 .92
7532 M 30 -32 .48
7538 Z 31 -31.60
7538 5 32 -39.24
7532 X 33 -3 1.80
7532 K 34 -33.72
7530 N 35 -30 .52
7532 X 36 -32.12
7532 L 37 -32 .24
7532 C 38 —32.88
7532 BB 39 -30.80
7532 0 40 -33.36
7538 AA 41 -34 .08
7538 G 42 -32 .00

r 7530 3 43 -28 .80
7530 K 44 -33.76
7530 G 45 -34.52
7530 A 46 -38.60
7530 U 47 -33.36
7532 EE 48 —34.52
7532 3 49 —31 .04
7532 H 50 —36.60

_ _  _ _ _  _ _  _ _ _ _ _  _ _  _  _ 

)
TEST LIMITS = -28 .OV Minimum
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appendix d

Q4 (TERMINAL 6) - SUBGROUP 31 COLLINS DIVISIONS DATE 11-12-75
SCALER OUTPUT ( LOW LEVEL), VOLTS ROCKWELL INTERNATIONAL

NEWPORT BEACH , CALIF .

Identific:tion —17 .OV —21 .5V 27 .6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 AA 26 -21.52 —27 .60
7530 5 27 -21.52 —27.60
7538 T 28 -2 1.52 -27.60
7538 X 29 A
7532 M 30

7538 Z 31

7538 5 32
7532 X 33
7532 K 34
7530 N 35

7532 X 36

7532 L 37

7532 C 38
7532 BB 39
7532 0 40

7538 AA 41
7538 G 42
7530 3 43
7530 K 44
753 O G  45

753O A 46
7530 U 47
7532 EE 48
7532 3 49 V v
7532 H 50 -21.52 —27.60

TEST LIMITS =-21 .4V to VDD
211
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appendix d

Q4 (TERMINAL 6) - SUBGROUP 81 COLLINS DIVISIONS DATE 11-12-75
SCALER OUTPUT (HIGH LEVEL), VOLTS ROCKWELL INTERNATIONAL

NEWPORT BEACH, CALIF.

Identification —17.OV —21.5V —27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 AA 26 - .76 - .76
753 O S  27 - .76 - .72
7538 T 28 - .72 - .72
7538 X 29 - .76 - .72
7532 M 30 - .72 - .68
7538 Z 31 - .72 - .68
7538 S 32 - .76 — .72
7532 X 33 — .64 - .64
7532 K 34 - .76 — .72
753O N 35 -.72 — .68
7532 X 36 - .76 - .72
7532 L 37 — .76 - .72
7532 C 38 - .76 - .72
7532 BB 39 - .72 — .72
7532 D 40 — .76 — .72
753 8 A A 41 - .72 - .68
7538 G 42 — .76 — .76
7530 J 43 - .68 - .64
7530 K 44 - .72 — .68
7530 G 45 - .76 - .72
753O A 46 - .72 - .72
7530 U 47 - .80 - .76
7532 EE 48 - .68 - .68
7532 3 49 - .76 - .76 .
7532 H 50 - .80 - .76

TEST LIMITS = O .OV TO -2 .6V
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appendix d

Mu (TERMI NAL 7), V7M -SUBGROUP Bi COLLINS DIVISIONS DATE 11-12-75
ROCKWELL INTERNATIONAL

SCALER INPUT(NEGAT IVE BREAKDOWN), VOLTS NEWPORT BEACH, CALIF.

Device
Identification 10~A

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 AA 26 -36.00
7530 S 27 —35 .64

7538 T 28 -39.32

7538 X 29 -38.84

7532 M 30 -36.76

7538 Z 31 —33.52

7538 S 32 -36.44

7532 X 33 -33.84

7532 K 34 -32.96

7530 N 35 —30.84

7532 X 36 -34.16~
7532 L 37 —32.28

7532 C 38 -33.84

7532 BB 39 -32.68

7532 0 40 -33.84
7538 AA 41 —36.64

7538 G 42 -31.76

7530 J 43 30.60

7530 K 44 31 .72
7530 G 45 36.28

7530 A 46 38.56

7530 U 47 34.88

7532 EE 48 34.00

7532 3 49 33.12

7532 H 50 36.48

I
TEST LIMITS = -28.OV MINIMUM
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appendix d

MON (TERMINAL 9), V9M-SUBGROUP Bi COLLINS DIVISIONS DATE 11-12-75
SCALER INPUT (NEGATIVE BREAKDOWN) ,VOLTS ~~~~~~~~~~~~~~~~~~~~~

Device
Ideatification 1O~A

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 AA 26 -36.64
7530 S 27 -36.44
7538 T 28 -39.96

7538 X 29 -35.04

7532 M 30 -36.76

7538 Z 31 - -31.80

7538 S 32 —38.16

7532 X 33 -34.56

7532 K 34 -33.20

7530 N 35 -30.96

7532 X 36 —34.00

7532 L 37 -31.40

7532 C 38 -35.36

7532 BB 39 -31 .60

7532 D 40 —33.20

7538 AA 41 —35.60

7538 G 42 -31 .68

7530 3 43 -30.28

7530 K 44 —33.20

7530 G 45 -38.44

7530 A 46 36.20

7530 U 47 .34.56

7532 EE 48 34.84

7532 J 49 33.40

7532 H 50 36 .88

______  ____ _____  _____  _____  _____  _____  _____  _____  _____  _____  

)I

TEST LIMITS = -28.0 Minimum
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appendix d

MON ( TERMINAL 9), V9P - SUBGROUP Si COLLINS DIVISIONS DATE 11-12-75
SCALER INPUT ( POSITIVE BREAKD0Wt~4), VOLTS ROCKWELL INTERNATIONAL

NEWPORT BEACH, CALIF.

Device
Identification 3mA

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 AA 26 +1.04
7530 5 27 +1 .00

7538 T 28 +1.28
7538 X 29 +1 .68

7532 M 30 +1 .04

7538 Z 31 +1.44

7538 5 32 +1.52

7532 X 33 +1.00

7532 K 34 +1.16

7530 N 35 +1.08

7532 X 36 +1.24

7532 L 37 +1.04

7532 C 38 +1.04

7532 BB 39 +1.04

7532 0 40 +1.04

7538 AA 41 +1 .28

7538 G 42 +1.00

7530 3 43 +1.04

7530 K 44 +1.04

7530 G 45 +1.04

7530 A 46 +1 .04

7530 U 47 +1.16

7532 EE 48 +1 .04

7532 3 49 +1.04

7532 H 50 +1 .32

TEST LIMITS = O.OV to +6.OV
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appendix d

CL (Terminal 10), V 1OM-SUBGROUP B1 COLLINS DIVISIONS DATE 11-12-25
SCA LER INPUT (NEGATIVE BREAKDOWN) ,VOLTS ROCKWELL INTERNATIONAL

NEWPORT BEACH, CALIF.

Device
LUjJIdentification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 AA 26 -36.60

7530 S 27 -37.16

7538 T 28 -40.44

7538 X 29 -37.04

7532 M 30 -37.04

7538 Z 31 -32.08

7538 5 32 -39.60
7532 X 33 —35 .48
7532 K 34 -33.16
7530 N 35 -30.68

7532 X 36 •33.52

7532 L 37 31.20
7532 C 38 35 .76
7532 BB 39 31 .48
7532 D 40 33.32
7538 AA 41 -37.00

7538 G 42 —32.12

7530 3 43 33.28
7530 K 44 33.36
7530 G 45 38.04

7530 A 46 35.76

7530 U 47 35 .04
7532 EE 48 35.44

7532 3 49 33.72
7532 H 50 37.08

_ _ _ _ _  _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  
s)

TEST LIMITS = —28.OV Minimum
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appendix d

SP (TERMINAL 11) - SUBGROUP 81 
COLLINS DIVISIONS DATE 11-12-75

SCALER OUTPUT ( LOW LEVEL) , VOLTS ROCKWELL INTERNATIONAL
NEWPORT BEACH, CALIF.

Device
Identification —17 .OV —21 .5V —27 .6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 AA 26 - 9.88 -13.72 -19.00

7530 S 27 -10.20 -14.00 -19.20

7538 T 28 -10.16 -14.00 -19.28

7538 X 29 -10.00 -13.80 -19.00

7532 M 30 —10.16 -13.92 -19.12

7538 Z 31 -10.60 -14.52 -19.84

7538 5 32 -10.48 -14.36 -19.72

7532 X 33 -10.48 -14.36 -19 .64

7532 K 34 - 9.84 -13.56 -18.68
7530 N 35 -10.16 -14.04 -19.36

7532 X 36 -10.04 -13 .84 -19.04

7532 L 37 —10.08 —13 .88 -19.12

7532 C 38 -10.00 -13.84 -19.04

7532 BB 39 -10.56 -14.44 —19.76

7532 D 40 - 9.72 —13.52 -18.72

7538 AA 41 -10.16 -14.00 -19.28

7538 G 42 -10.00 -13.84 -19.04

7530 3 43 -10.48 -14.36 -19.64

7530 K 44 -10.32 -14.16 -19.40
7530 G 45 - 9.80 -13.56 -18.76

7530 A 46 -10.16 -14.00 -19 .20

7530 U 47 -10.04 -13.88 -19.08

7532 EE 48 -10.48 -14.32 -19.56

t 7532 3 49 - 9.88 —13.72 -18.96~
7532 H 50 - 9.72 -13.52 -18.76

TEST LIMITS = -8.OV to VDD
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appendix d

SP (TERMINAL 11) - SUBGROUP B1 COLLINS DIVISIONS DATE 11-12-75
ROCKWELL INTERNATIONAL

SCALER OUTPUT (HIGH LEVEL), VOLTS NEWPORT BEACH,CALIF.

Identific:tion —17.OV —21.5V —27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 AA 26 -.60 -.80 -1.28

7530 S 27 -.64 -.84 -1.36

7538 T 28 -.60 -.84 -1,28
7538 X 29 -.64 -.84 -1.28
7532 M 30 -.60 -.80 -1.24
7538 Z 31 -.68 -.88 -1.40
7538 S 32 -.64 -.88 -1.36
7532 X 33 -.56 -.76 -1.24
7532 K 34 -.60 -.80 -1.28
7530 N 35 -.60 -.84 -1.28

7532 X 36 -.60 -.84 -1 .36

7532 L 37 -.64 -.84 -1.32
7532 C -3S -.60 -.84 -1.28
7532 BB 39 -.64 -.88 -1 .36
7532 D 40 -.60 -.80 -1.28

• 7538 AA 41 -.72 -.92 -1.44

7538 G 42 -.56 -.76 -1.20

7530 3 43 -.60 — .84 -1.32

7530 K 44 -.60 -.84 -1 .36

7530 G 45 -.60 -.80 -1 .28

7530 A 46 -.60 -.84 -1.28

7530 U 47 -.64 -.84 -1.36

7532 EE 48 -.60 -.80 -1.24

7532 3 49 - .60 - .84 -1 .32 .

7532 H 50 -.64 -.84 -1.36

TEST LIMITS = 0.OV to -2.OV
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appendix d

LP (TERMINAL 12) - SUBGROUP Bi COLLINS DIVISIONS DATE 11-12-75
SCALER AUTP1IT 

~~~~~~~~~ ~~~~~ ‘~ imi Tc ROCKWELL INTERNATIONAL
~~~ VL L / ,  Y U L IJ  NEWPORT BEACH,CALIF.

Device 
—17.OV —2 1.5V —27.6VIdentification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 AA 26 - 9.88 -13.7~ -19 .04
7530 5 27 -10.16 -13.9~ -19.12
7538 T 26 -10.16 -14.04 -19 .32
7538 X 29 -10.16 -14.00 -19.28
7532 M 30 -10.56 -14.4~ -19.76
7538 Z 31 -10.64 -14.56 -19.92
7538 S 32 -10.32 -14.20 -19.44
7532 X 33 -10.80 -14.64 -20.00
7532 K 34 -10.08 -13.84 -19.00
7530 N 35 -10.08 -14.00 -19.28
7532 X 36 -10.04 -13 .84 -19.04
7532 L 37 -10.12 -14.00 -19.28
7532 C 38 - 9.96 -13.76 -19.00
7532 B8 39 10.44 -14.28 -19 .52
7532 0 40 . 9.68 -13.48 -18.68
7538 AA 41 10.20 -14.04 -19.40
7538 G 42 9.84 -13.64 -18.84
7530 J 43 10.52 -14.44 -19.72

7530 K 44 10.16 -14.00 -19.28

7530 G 45 9.80 - 13.56 -18.76
7530 A 46 10.16 -14.00 —19.20

7530 U 47 10.08 -13.92 -19.16

7532 EE 48 10.48 -14.32 -19.60

7532 ,~ 
49 10.00 — 13.84 -19.12,

7532 H 50 9.72 -13.52 -18.68

TEST LIMITS = -8.OV to VDD
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appendix d

LP(TERMINAL 12) - SUBGROUPS 81 CoLLIN s DIV I SIONS I)ATE 11-12-75
R ()CK \VE LL IN TER N ATION i\ L

SCALER OUTPUT (HIGH LEVEL), VOLTS NEWP ORI ’  BEACH , CALIF.

Ideu t t f i ca t ~on —1 7.OV —21 .5V —27 LV

I )A’I’E U NIT
covz-; No. — 55°C +25 °C +75°C —55°C +25°C +75 °C —55°C +25°C +75°C

7532 AA 26 - .40 - .48 - .64
7530 S 27 — .40 — .52 — .64
7538 T 28 - .40 - .52 - .64
7538 X 29 - .44 - .52 - .64
7532 M 30 - .40 - .48 - .64
7538 Z 31 - .44 - .56 - .72
7538 S 32 - .40 - .48 - .64

7532 X 33 - .40 - .48 - .60

7532 K 34 - .40 - .52 - .64

7530 N 35 - .40 - .48 - .64

7532 X 36 - .44 — .52 — .64

7532 L 37 - .44 - .52 - .64

7532 C 38 - .44 - .52 - .64

7532 83 39 — .40 — .52 - .64

7532 D 40 - .44 - .52 - .64

7538 AA 41 - .44 - .56 - .72

7538 G 42 - .40 - .44 - .60

7530 J 43 - .40 - .52 - .64

7530 K 44 
— .44 — .52 — .68

7530 G 45 - .40 - .48 - .60

7530 A 46 - .40 - .52 - .64
7530 U 47 — .44 — .52 — .64

7532 EE 48 - .40 - .48 - .64

7532 J 49 - .44 - .52 — .64

/532 H 50 - .44 - .52 - .68

TEST LIMITS O.OV to - 2 .OV
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appendix d

I N H  (TERMINAL 13), V13M-SUBGROUP Bi COLLINS I ) IV I SIONS I)ATE 11-12-75

SCALER INPUT ( NEGATIVE BREAKD OWN ) V OLTS NEwpoR ’1’ BEAC; i , cA i ; i I ~’.

I )
~ v~~t

I ( IPf l t  f i ra t io n 1 0~A

I .Vl K U N I T
CODE NO. _ 550(4 ~~~~~ +75°C —55°C +25°C +75°C _550( +25~C +75°C

7532 AA 26 -37.68
7530 S 27 —34.64
7538 T 28 -40.96
7538 X 29 -38.96
7532 M 30 —33.48
7538 Z 31 —32 .36

7538 S 32 —38.84

7532 X 33 -31 .60

7532 K 34 -34 .04

7530 N 35 -31.12

7532 X 36 -34.60

7532 L 37 —31 .68

7532 C 38 —33.0 4

7532 BB 39 —30.96

7532 D 40 -32.60
¶ 7538 AA 41 -37.32

7538 6 42 -32.48

• 7530 3 43 -33.20

7530 K 
-33.24

7530 6 
-36.44

7530 A 46 
-33.76
—34.52

7530 U 47
-34.56

7532 EE 48 
—31 .48

7532 3 
-32 .56

/532 H 50 
—

TEST LIMITS = -28 .OV M m .
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appendix d

G32 (TERMINA L 14) - SUBGROUP Bi COLLINS DIVISIONS DATE 11-12-75
ROCKWELL INTERNATIONAL

SCALER OUTPUT ( LOW LEVEL) , VOLTS NEWPORT BEACH , CALIF.

I ( Ien t I f I c at iof l  —1 7.OV —21 ,5V —27 .6V

I) 1\TE U N I T
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 AA 26 - 9.92 -13.80 -19.12
7530 S 27 -10.32 -14.16 -19 40

7538 T 28 - 9.80 -13.64 -18.84

7538 X 29 -10.08 -13.88 -19.12

7532 N 30 - 10.48 -14.36 -19.64
7538 Z 31 —10.68 -14.60 -19.96
7538 S 32 - 10.60 -14.52 -19.80
7532 X 33 —10. 56 —14.44 -19.76
7532 K 34 -10.16 -13.92 -19.12
7530 N 35 -10.04 -13.92 -19.20
7532 X 36 -10.04 -13.84 -19.08

7532 L 37 - 10.04 -13.88 -19.16
7~ 32 C 38 -10.12 —14 .00 -19.24

7532 BB 39 - 10.48 -14.32 -19.64

7532 0 40 - 9.56 -13.36 -18.60

7538 AA 41 -10.44 -14.36 -19.68
7538 6 42 — 10.08 —13.92 -19.16
7530 J 43 —10.52 -14.36 -19.68
7530 K 44 -10.12 -13.92 -19.16
7530 6 45 - 9.80 -13.60 -18.80
7530 A 46 -10. 16 -14.00 -19.80

7530 U 47 -10.04 -13.88 —19.12

7532 EE 48 -10.56 -14.40 -19.68
• 7532 3 49 -10.00 -13.88 -19.12

/532 H 50 — 9.92 -13.80 -19.04

TEST LIMITS = -8 .OV to VDD
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appendix d

G32 (TERMINAL 14) - SUBGROUP 81 COLLINS DIVISIONS I)ATE 11—12 -75
ROCKWELL INTERNATIONAL

: SCALER OUTPUT (HIGH LEVE L), VOLTS NEWPOIt’I’ BEACI I ,CAL IF.

—17.OV —21.5V —27 .6VIcI ~’nl i f t r i t t n i i

I ~\ I ’E  UNiT
(40L)E NO. —55°C ~25°(’ +75°C —55°C +25°C +75°C 55°C +25°C +75 °C

7532 AA 26 - .72 - .88 -1 .08
7530 S 27 - .72 — .88 -1.08
7538 T 28 - .72 - .84 . -1.08
7538 X 29 - .72 - .88 —1.08
7532 M 30 - .72 - .88 -1.08
7538 Z 31 - .76 - .92 -1. 16
7538 S 32 - .76 - .84 -1.08
7532 X 33 - .64 - .80 -1.04
7532 K 34 - .72 - .88 -1.08
7530 N 35 - .72 - .84 -1.04
753 2 X 36 - .72 - .88 -1.08
7532 L 37 — .72 — .88 —1.08
7532 C 38 - .72 - .88 -1.08
7532 83 39 — .72 - .88 -1.08
7532 D 40 - .72 - .88 -1.08
7538 AA 41 - .76 — .92 -1.20
7538 6 42 - .68 - .84 -1 .04
7530 3 43 - .72 - .88 — 1.08
7530 K 44 - .72 - .88 -1.08
7530 6 45 — .72 - .84 -1 .04
7530 A 46 - .72 - .88 -1 .08
7530 U 47 - .76 - .88 - 1.12
7532 EE 48 - .68 .84 -1.08
7532 0 49 — .72 — .88 — 1.08 .
/532 H 50 - .76 — .88 -1.12

TEST LIMITS = 0.OV to -2.OV
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appendix d

FP (TERMINAL 15),V15M-SUBGROUP Bi COLLINS DIVISIONS DATE 11-12-75

SCALER I NPUT(NEGAT I VE BREAKDOWN ) VOLTS ~~~ NATIONAL

I) ’vic~
Ident i f ic at ion lOii A

I)AT E UNIT 
-- _______

CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C ÷25°C +75°C

7532 ~A 26 -37.80
7530 S 27 -33.52
7538 1 28 -40.48
7538 X 29 -40.40
7532 M 30 -35.96
7538 2 31 -33.24
7538 S 32 -39.96
7532 X 33 —36 .72

7532 K 34 -35.00
7530 N 35 —33.04
753 2 X 36 —32 .24
7532 L 37 —33 .64

7532 C 38 — 32.68

753 2 BB 39 —34 .36

7532 D 40 —33.60

7538 AA 41 -33.52

7538 6 42 -33 .08

7530 J 43 30.48

7530 K 44 -32 .24

7530 6 45 —37.16

7530 A 46 -36 .36

7530 1J 47 — 35.68

7532 EE 48 -34 .20

7532 j  
-32.68

/532 H 50 
-34.32

TEST LIMITS = -28.OV Minimum
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appendix d

Q6 ( TERMINA L 16) - SUBGROUP B1 COLLINS DIVISIONS DATE 11-12-76
ROCKWELL INTERNATIONALSCALER OUTPUT ~LOW LEVEL 1, VOLTS NEWPORT BEACh , CALIF.

1 (I en t% f i c a t i on  —17 .OV —21.5V —27.6V

DATE UNIT
CODE NO. —55°C +25 °C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 AA 26 - 6.96 -11.16
7530 S 27 — 7.36 —11.56
7538 1 28 - 7.44 -12.08
7538 X 29 - 7.92 -12.28
7532 M 30 - 7.68 — 11.96
7538 Z 31 - 8.24 -12.84
7538 S 32 — 7.76 —12.08
7532 X 33 - 8.04 -13.12
7532 K 34 - 7.00 -11.08
7530 N 35 - 7.00 -11.56
7532 X 36 - 7.68 -12.40

7532 L 37 — 7.24 —11.64
7532 C 38 — 7.32 -11.72
753 2 BB 39 -7.50 -12.24
7532 0 40 — 6.80 -10.96
7538 AA 41 - 7.32 —11.64
7538 6 42 — 7.32 —11.48

7530 3 43 — 8.12 —13.16

7530 K 44 - 7.44 -11.64

7530 G 45 — 7.28 —11.48

7530 A 46 — 7.12 —11.16

7530 U 47 — 7.44 —11.64

7532 EE 48 
- 8.04 -12.32

7532 3 49 
— 7.04 —11.28

/532 H 50 — 7.00 —11.60

TEST LIMITS = -4 .OV to VDD
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Q6 (TERMINAL 16) ~1IRGROUP B1 (10L1.INS I)IVISIONS I)ATE 11—12—75
I~ )CKW ILL INI1ItN ATI ONAL

SCALER OUTPUT (HIGH LEVEL), V OLTS N EW I ’OIt I~ I5EACII , CAliF.

IiIi’nlificat ion —~ 7 .OV —21 .5V —27 LV

I ) \ I  E t I N  IT
( 01) E NO. —55°C +25°C +75°C —55°C +25°C +75°C — 55°C +25 °C +75°C

7532 ~A 26 -i .00 -0.00
7530 S 27 —0 .00
7538 1 28 / -0.00
7538 X 29 —0.04
7532 F4 30 —0.0 0
7538 Z 31 .. 0.O0
7538 S 32 

. 
—0.00

7532 X 33 —0.0 4
7532 K 34 —0.00

7530 N 35 —0.00

7532 X 36 —0.00

7532 L 37 —0.00

7532 C 38 O.00

7532 88 39 0.00

7532 0 40 —0.0 4

7538 AA 41 -0.04

7538 6 42 0.04

7530 3 43 0.04

7530 K 44 -0.04

7530 6 45 -0 .00

7530 A 46 
-0.04
-0.00

7530 U 47
-0.04

7532 EE 48 
—O 00

7532 3 49 I ,

/532 11 50 — .

TEST LIMITS = 0 .OV to -0.1V

226
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appendix d

IDD (TERMINAL 1), 1A - SUBGROUP 82’ COLL1NS D1VIS1ONS DATE 11-12-75
SCALER BIAS ~Ioo rIIRREM-T-~ MA ROCKWELL INTERNATI ONAL

J~~I / ,  l U~ NEWPORT BEACH, CALIF.

Device 
—27 6VIdentification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 6 51 —4.20
• 7532 V 52 —4 .80

7538 0 53 -5.00
7538 D. 54 -4.80
7538 0 55 -4.70
75 31 A 56 -4 .60
7538 EE 57 -5.40
753866 58 -4.60
7538DD 59 —4.70
7538EE 60 -5.90

I

TEST LIMITS = 2.OmA to 10.OmA

227
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appendix d

ARM (TERMINAL 3) - SUBGROUP B2 COLLINS DIVISIONS DATE 11-12-75
SCALER OUTPUT (LOW LEVEL), VOLTS ROCKWELL INTERNATIONAL

NEWPORT BEACH, CALIF.

Ident ifica tion —17 .OV —21 .5V —27 .6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 G 51 -17.00 —21 .48 —27.52

7532 V 52 -16.96 —21 .48 -27.52

7538 CI 53 -16.96 -21 .48 -27.52

7538 DI 54 -16.96 -21.48 -27.52

7538 D 55 -17.00 -21.48 -27.52
7531 A 56 -16.96 -21.48 -27.52
7538EE 57 -16.96 -21.48 -27.52

753866 58 -16.92 -21 .48 —27.52
753800 59 -16.96 -21 .48 -27.52
7538EE 60 -16.96 —21 .48 -27 .52

TEST LIMITS = -16 .9V to VDD
228
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appendix d

ARM (TERMINAL 3) - SUBGROUP B2
a COLLINS DIVISIONS DATE 11-12-75

SCALER OUTPUT (HIGH LEVEL), VOLTS ROCKWELL INTERNATIONAL
NEWPO RT BEACH , CALIF .

Identific:tion —17.OV —21.5V —27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

• 7532 6 51 - .21 - .2 1 - .24
7532 V 52 - .28 - .24 - .28
7538 Ci 53 - .23 - .21 - .22
7538 0 54 - .24 - .20 - .24
7538 0 55 - .25 — .24 — .25
7531 A 56 - .28 - .24 - .24
7538EE 57 - .20 — .20 — .24
7538GG 58 - .26 - .24 - .28
7538DD 59 -.22 - .22 — .22
7538EE 60 - .22 - .24 — .24

TEST LIMITS = 0 .OV to -2 .OV

229
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appendix d

FIRE (TERMINA L 4) - SUBGROUP B2 COLLINS DIVISIONS DATE 11-12-75
ROCKWELL INTERNATIONALSCALER OUTPUT (LOW LEVEL) , VOLTS NEWPORT BEACH, CALIF.

Dt~vice 
—17.OV —21.5V —27.6VIdentification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 G 51 —16.96 —21.48 -27.52
7532 V 52 -16.92 -21 .48 -27.52
7538 Ci 53 -16.96 -21.48 -27.52
7538 DI 54 -16.96 -21 .48 -27.52
7538 0 55 —16.96 -21 .48 -27.52
7531 A 56 -16.96 -21.48 .27.52
7538EE 57 —16.96 -21.48 -27.52
7538GG 58 -16.96 -21 .48 ~27.52
7538DD 59 -16.96 -21 .48 -27.52
7538EE 60 — 16.96 -21.48 27.52

TEST LIMITS = -16.9V to VDD

230



appendix d

FIRE (TERMINAL 4) - SUBGROUP B2 COLLINS DIVISIONS DATE 11-12-75

SCALER OUTPUT (HIGH LEVEL) , VOLTS

Device 
—17.OV —21.5V —27.6VIdentification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 6 51 —2.24 —2.32 -2.68

7532 V 52 -2.28 -2.36 -2.68
• 7538 C 53 —2 .36 -2.36 —2.44

7538 D 54 -2.36 -2.40 -2.60
7538 0 55 — .60 -2.60 -2.80
7531 A 56 -2.64 -2.60 -2.76
7538EE 57 -2.28 -2.24 -2.44
7538GG 58 -2 .76 -2.56 -2.52
753800 59 -2.24 -2.32 -2 .60
7538EE 60 -2.00 -2.16 -2.44

TEST LIMITS =0.OV to - 10 .OV
231
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appendix d

614 (TERMINAL 5), V5M-SUBGROUP B2 COLLINS DiVISiONS DATE 11-12-75
SCALER INPUT (N EGAT I VE BREAKDOWN ) ,VOLTS

Device
Identification lOij A

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 6 51 • -32.04
7532 V 52 -34 .80
7538 CI 53 —36.72
7538 DI 54 -39.40

7538 0 55 -33.04

7531 A 56 -31 .64
7538EE 57 —36.12
7538GG 58 -38 .36
753800 59 -40.08
7538EE 60 -33.24

TEST LIMITS = -28.OV Minimum

232
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appendix d

Q4 (TERMINAL 6) - SUBGROUP B2 COLLINS DIVISIONS DATE 11- 12-75
SCALER OUTPUT ‘LOW L ~ 

ROCKWELL INTERNATIONALEVEL ~~ VOLTS NEWPORT BEACH, CALIF.

Device —17.ov —21.SV —27.6Vid ent i f i cat ion

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 6 51 -21.48 -27 .5~7532 V 52 -21.48 —27.5 ~
7538 CI 53 —21.48 -27.5~
7538 DI 54
7538 0 55
7531 A 56
7538EE 57

7538GG 58
753800 59
7538EE 60 .21 48 -27.52

TEST LIMITS = -21.4V to VDD
233
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appendix d

Q4(TERMINAL 6) - SUBGROUP B2 COLLINS DIV1SIONS DATE 11-12-75
SCALER OUTPUT (HIGH LEVEL), VOLTS ROCKWELL INTERNATIONAL

NEWPORT BEACH, CALIF .

Device 
—21.5V —27.6VIdent i ficat ion

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 G 51 - .7 6 - .80
7532 V 52 - .56 — .60
7538 0 53 — .76 — .52
753 8 D ~ 54 — .56 - .56
7538 0 55 - .48 - .60
753 1 A 56 - .84 - .80
7538EE 57 — .48 — .60
753866 58 - .84 - .60
753800 59 — .76 — .76
7538EE 60 — .56 — .52

TES T LIMITS = O.O V to -2 .6V

234
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appendix d

M u (TERMINAL 7) ,  V7M - SUBGROUP B2 COLLINS DIVISIONS DATE 11 -12-75
SCALER INPUT ( NEGATIVE BREAKDOWN) ,VOLTS ROCKWELL INTERNATIONAL

NEWPORT BEACh , CALIF.

Device 
1°UAIdent i ficat ion

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

• 7532 6 51 -32.24
7532 V 52 -35.44
7538 Ci 53 —32 .44
7538 DI 54 -40.08
7538 0 55 —36.20
7531 A 56 -32.04
7538EE 57 —35.96
7538GG 58 —37.52
7538DD 59 -40.68
7538EE 60 -35.96

p

TEST LIMITS = — 28. OV Minimum
235
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appendix d

MON (TERMINAL 9), V9M-SUBGROUP 82 COLLINS DIVISIONS DATE 11-12-75
SCALER INPUT (NEGATIVE BREAKDOWN), VO LTS ROCKWELL iNTERNATIONAL

NEWPORT BEACH, CALIF.

Device
Identif icat ion 10~1A

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 G 51 —31.68
7532 V 52 —35.48
7538 C 53 

. 
-31.60

• 7538 0 54 -40.52
7538 0 55 —36.76
7531 A 56 —32.44
7538EE 57 —37.72
753866 58 38.24
7538DD 59 40.6 4
7538EE 60 36.56

~I.

t

• 
_ _  _  _ _  _ _  _ _  _ _  _ _J_ _  _ _  _ _  _ _  

)

TEST LIMITS = -28.0 Minimum

236
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appendix d

MON (TERMINAL 9) ,V9P - SUBGROUP B2 COLLINS DIVISIONS DATE 11-12-75
• SCALER INPUT (POSITIVE BREAKDOWN) ,VOLTS ROCKWELL INTERNATIONAL

NEWPORT BEACH, CALIF .

Device
Identification 3m A

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 G 51 +1 .04
7532 V 52 +1.04
7538 C 53 +1.20
7538 D 54 +1 .36
7538 0 55 +1.04
7531 A 56 +1.28
7538EE 57 +4 .08

7538GG 58 +1 .20

753800 59 +1.44

7538EE 60 +1 .20

_  _  _  _  _  _  _  _  _  _

TEST LIMITS = 0.OV to +5.OV

237 
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appendix d

CL (TERMINAL 10), V1OM-SUBGROUP 82 COLLINS DIVISIONS DATE 11-12-75
SCALER INPUT ( NEGATIVE BREAKDOWN), VO LTS ROCKWELL INTERNATIONAL

• NEWPORT BEACH, CALIF.

Device 10iiAIdentif ication

DATE UNIT
(‘ODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 G 51 —3 1.88
7532 V 52 -35.96

• 7538 Ci 53 —34.56

7538 D 54 -39.64
• 7538 0 55 -36.92

7531 A 56 —32 .76
7538EE 57 -39 .00
7538GG 58 -38.56
7538DD 59 -40.80
7538EE 60 -37 .32

i

I

TEST LIMITS = -28.OV Minimum
238 
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appendix d

SP 1TERNINAL 11’ — SUBGR OUP B2 COLLINS DIVISIONS DATE 11-12-75
/ ROCKWELL INTERNATIONA L

SCALER OUTPUT (LOW LEVEL), VOLTS NEWPORT BEACh , CALIF .

Device
Identification —1 7.OV —21 .5V —27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 6 51 -10.20 -14.00 —19.20
7532 V 52 -10.16 -14.00 —19.28

• 7538 CI 53 -10.72 -14.64 —20.04
75.38 DI 54 - 10.04 -13.88 -19.12

• 7538 0 55 -10.08 - 13.88 -1.9.12
7531 A 56 - 9.88 -13.68 -18.88
7538EE 57 -10.20 —14.04 -19.32
7538GG 58 - 9.88 - 13.72 -18.96
7538DD 59 - 9.92 -13.76 -19.00
7538EE 60 10.36 -14.24 -19 .56

TEST LIMITS = -8 .OV to VOD
239
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appendix d

SP (TERMINAL 11) - SUBGROUP B2 COLLINS DIVISIONS DATE 11-12-75
SCALER AII TD IIT (uT r u I curi ~ ~~, ,-~~ ROCKWELL INTERNATIONAL

~~ ~~IJ L U ( J  L L V L L J ~~ VUL I~~ NEWPORT BEACH,CALIF.

Device —17.OV —21.5V —27.6VIdentification

DATE UNiT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 G 51 -.56 -.72 —1.12
7532 V 52 - .76 - .80 -1.68
7538 CI 53 — .56 -1 .08 -1.64
7538 DI 54 -.60 -.80 -1 .24
7538 0 55 — .61 — .76 —1.72

7531 A 56 -.56 -.76 -1.20

7538EE 57 - .76 - .80 -1.52
7538GG 58 - .56 - .44 -1.28
7538DD ~g - .76 -1 .32 -1.20
7538EE 60 - .68 - .96 -1.48

TEST LIMITS = 0.OV to -2.OV
240
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appendix d

LP (TERMINAL 12) - SUBGR OUP B2 COLLINS DIVISIONS DATE 11-12-75
SCALER OUTPUT ( LOW LEVEL) VOLTS ROCKWELL INTERNATIONAL

NEWPORT BEACH, CALIF.

Identific:tion —17 .OV —21.5V —27 .6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 6 51 -10.20 -14.00 -19.24
7532 V 52 -10.16 -14.00 - 19.28
7538 Cl 53 -10.76 -14.68 -20.08
7538 DI 54 -10.00 -13.48 -19.04
7538 0 55 -10.24 -14.08 -19.36
7531 A 56 -10.00 -13.84 -19.04
7538EE 57 -10.16 -14.00 -19.28
7538GG 58 — 9.72 -13.52 -18.68
7538DD 59 -10.08 -13.92 -19.20
7538EE 60 -10.32 -14.20 -19.44

TEST LIMITS = -8.OV to VOD
241
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LP (TERMINAL 12)-SUBGROUPS 82 COLLINS DIVISIONS DATE 11-12-75
SCALER OUTPUT (HIGH LEVEL), VOLTS ROCKWELL INTERNATI ONAL

NEWPORT BEACH, CALIF.

Device —2 1.5V —27 .6VIdentification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 G 51 — .34 - .24 - .76
7532 V 52 — .36 - .56 - .84
7538 C 53 - .44 - .84 - .76
7538 0 54 - .36 - .44 — .56
7538 0 55 - .39 - .56 - .76
7531 A 56 - .44 - .44 - .84
7538EE 57 — .44 - .56 - .56
7538GG 58 - .44 - .44 - .76
7538DD 59 - .44 - .48 - .76
7538EE 60 - .48 -.76 -.48

TEST LIMITS = O.OV to -2.OV

242
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appendix d

INH (TERMINAL 13), V 13M— SUBGROUP 82 COLLINS DIVISIONS DATE 11-12-75
• SCALER INPUT (NEGATIVE BREAKDO WN ) VOLT S ROCKWELL INTERNATIONAL

NEWPORT BEACH , CALIF.

Device lOiiAIdentification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 G 51 —30.88
7532 V 52 -35.08

7538 C 53 —29.68
7538 0 54 -40.08
7538 D 55 -33.24

7531 A 56 —31.16

7538EE 57 —37.76

7538GG 58 -39.28

2538DD 59 -40.84

7538EE 60 -38.80

TEST LIMITS = -28.OV M m .

243
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appendix d

632 (TERMINAL 14) - SUBGROUP B4 COLLINS DIVISIONS DATE 11-12-75
ROCKWELL INTERNATIONALSCALER OUTPUT ( LOW LEVEL) , VOLTS NEWPORT BEACH, CALIF.

Device —17.OV —21.5V —27.6VIdent ification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 G 51 -10.28 -14.08 -19.32
7532 V 52 -10.16 -14.00 -19.28
7538 C: 53 10.60 -14.52 -19.84
7538 0 54 - 9.92 -13.76 — 19.00
7538 0 55 -10.20 -14.04 -19.32
7531 A 56 — 10.08 —13.92 -19.16
7538EE 57 -10.20 -14.04 -19.32
7538GG 58 - 9.80 -13.56 -18.80
7538DD 59 - 9.96 —13.76 -19.00
7538EE 60 -10.32 -14.00 -19.48

TEST LIMITS = -8.OV to VDD
244
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appendix d

G32 (TERMINAL 14) - SUBGROUP B2 COLLINS DIVISIONS DATE 11-12-75
• ROCKWELL INTERNATIONAL

SCALER OUTPUT (HIGH LEVEL), VOLTS NEWPORT BEACH,CALIF.

Device
Identification —1 7.OV —21 .5V —27.6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 G 51 - .60 - .76 — .92
• 753 2 V 52 - .68 -.84 -1 .04

7538 Cl 53 -.68 -.84 -1.04

7538 DI 54 -.68 -.84 -1.04

7538 0 55 -.68 - .84 -1.08
7531 A 56 -.68 - .84 -1.04~
7538EE 57 — .7 2 — .84 — 1.08
7538GG 58 - .72 - .84 -1.04
7538DD 59 - .7 2 - .84 -1.04
7538EE 60 — .76 - .88 -1.12

TEST LIMIT S = 0.OV to -2 .0v
245
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appendix d

FP (TERMINAL 15), V15M- SUBGROUP B2 COLLINS DIVISIONS DATE 11-12-75
SCALER INPUT (N EGATIVE BREAKD OWN ),VOLTS ROCKWELL iNTERNATIONAL

Device lO1jAIdentif ication

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 G 51 -33.52
7532 V 52 —3 5.56
7538 Ci 53 -36.40

7538 DI 54 -39.08
7538 0 55 -36.24
7531 A 56 -33. 24
7538EE 57 —36.88
753866 58 -38.00
753800 59 -40.12
7538EE 60 -3 7.80

I
I

TEST LIMITS = -28.OV Minimum

246
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appendix d

Q6 (TERMINAL 16) - SUBGROUP 82 COLLINSDIVISIONS DATE 11-12-75
SCALER OUTPUT (LOW LEVEL) I VOLTS ROCKWELL INTERNATIONAL

NEWPORT BEACH , CALIF .

Identific:tion —17 .OV —2 1.5V —27 .GV

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 G 5 1 —7.04 —11.16
7532 V 52 —7.52 —12.28
7538 Ci 53 -8.44 -12.92

• 7538 D~ 54 —7.28 - 11.72
7538 D 55 -7.20 -11.76
7531 A 56 —7.28 —11.76
7538EE 57 -8.1 2 - 12.44
7538GG 58 -6 .32 - 10.72
7538D0 59 -7.60 - 11.9 2
7538EE 60 — 8.36 - 12.08

TEST LIMITS = -4.OV to VDD

247 
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appendix d

Q6 (TERMINAL 16)-SUBGROUP 82 COLLINS DIVISIONS DATE 11-12-75
ROCKWELL 1NTERNATIONAL

SCALER OUTPUT (HIGH LEVEL), VOLTS NEWPORT BEACII,CALIF.

Device
Identification —17 .OV —21 .5V —27 .6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7532 6 51 -0.00 -0.00
7532 V 52

7538 C 53
7538 D 54
7538 0 55
7531 A 56

7538EE 57
753866 58

753800 59

7538EE 60 -0.00 -0.00

______________ ____________ ____________ ____________ ____________ ____________ ____________ ____________ ___________ ____________ ____________

TEST LIMITS = O.OV to -O.1V

248
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appendix d

100 (TERMINAL 1), lA-Su bgroup B3 COLLINS DIVISIONS DATE 11-12-75
RCA’ ~R BT ~~ 

(inn ~ i iD°~~~T’ MA ROCKWELL INTERNATIONAL
NEWPORT BEACH, CALIF.

Identification 17.0V 21.5V 27 .6V

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7538 NN 76 -5.00
7538 X 77 -4.90
7538 LL 78 -4.80

• 7532 NN 79 —4.70
7532 H 80 -5.00
753 2 PP 81 -5.00
753 2 CC 82 -5.00
7532 K 83
7532 BB 84 -4.70
7532 U 85 -4 .60

TEST LIMITS 2.OmA to 1O.OmA

249
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appendix d

ARM (TERMINAL 3) - SUBGROUP 83 COLLINS DIVISIONS DATE 11-12-75
SCALER OUTPUT (LOW LEVEL) , VO LTS ROCKWELL INTERNATIONAL

NEWPORT BEACH, CALIF .

Device —17 .OV —21.5V —27.6Videntification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7538 NN 76 -16.96 P21 .48 -27.52
7538 X 77 -17.00 •21 .48 —27.52
7538 LL 78 -16.96 21.48 -27.52
7532 NN 79 -16.96 21 .48 -27.52
7532 H 8C. -16.96 21.48 -27.52
7532 PP 81 -16 .96 21.48 -27.52
7532 CC 82 ~16.96 -21.48 -27.52
7532 K 83 -16.96 ~21.48 -27.52
7532 BB 84 -16.96 •21 .48 -27.52
7 532 U 85 -16.96 •21 .48 -27.52

• a

TEST LIMITS = -16.9V to VDO

250
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appendix d

ARM (TERM I NA L 3) - SUBGROUP 83 COLLINS DIVISIONS DATE 11-12-75
ROCKWELL INTERNAT IONALSCALER OUTPUT (HIGH LEVEL), VOLTS NEW PORT BEACH ,CALIF.

Device —17.OV —21.5V —27.6VIdentification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7538 IN 76 - .24 - .24 -.24
7538 X 77 - .28 — .24 — .28
7538 LL 78 — .24 — .24 — .24
7532 NN 79 - .23 -.24 - .25
7532 H 80 - .24 - .24 - .24
7532 PP 81 - .28 - .28 - .28
7532 CC 82 - .24 — .28 - .28
7532 K 83 - .23 - .24 - .24
7532 BB 84 — .24 - .24 - .25
7532 U 85 - .24 -.24 - .25

___________ ________ _________ __________ ________ _________ _________ _________ _________ _________ ________

TEST LIMI TS = O.OV to -2.OV

251
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appendix d

FIRE (TERMINAL 4) - SUBGROUP B3 COLLINS DIVISIONS DATE 11-12-75
SCALER OUTPUT ( LOW LEVEL) , VOLTS ROCKWELL INTERNATIONAL

NEWPORT BEACH, CALIF.

Device —17.OV —21.5V —27.6VIdentification

DATE UN IT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7538 NN 76 -16.96 -21.4~ -27.52
7538 X 77 -16.96 -21.4~ -27.52
7538 LL 78 —16.96 -21.4E -27.52
7532 NN 79 -16.96 —21 .4~ -27.52
7532 H 80 -16.96 —21.48 -27.52
7532 PP 81 -16 .96 -21.48 -27.52
7532 CC 82 -16.96 —21.48 -27.52
7532 K 83 -16.96 —21 .48 —27.52
7532 BB 84 -16.96 —21.48 —27.52
7532 U 85 -16.96 -21.48 —27 .52

TEST LIMITS = -16 .9V to VDD
252
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appendix d

FIRE (TERM I NAL 4) - SU BGR OUP B3 COLLINS DIVISIONS DATE 11-12-75
ROCKWELL INT ERN ATIONAL

SCALER OUTPUT (HIGH LEVEL), VOLTS NEWPORT BEACH ,CALJF.

Device 
—17.0V —21.5V —27.6VIdentification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7538 NN 76 -2.36 -2.28 -2.40
7538 X 77 —2.52 -2.44 —2.40
7538 LL 78 -2. 28 -2 .28 -2 .60
7532 NN 79 -2. 52 -2.40 -2.60
7532 H 80 -2 .52 -2.44 —2 .76
7532 PP 81 -2.60 -2.40 -2.76
7532 CC 82 -2.36 -2.40 -2.60
753 2 K 83 -2.44 -2.44 -2 .60
7532 BB 84 -2.60 -2.60 -2.88
7532 U 85 -2.60 -2.60 -2.72

TEST LIMITS = 0.OV to -1O .OV

253
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appendix d

G14 (TERMINAL 5), V5M-SUBGROUP B3 COLLINS DIVISIONS DATE 11-12-75
ROCKWELL INTERNATIONAL

SCALER INPUT (NEGATIVE BREAKDOWN) ,VOLTS NEWPORT BEACH,CALIF.

Device 1O~AIdentification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7538 NN 76 -33.16
7538 X 77 —35.80
7538 LL 78 -40 .04
7532 NN 79 —34.24
7532 H 80 •33.O8
7532 PP 81 31.68
7532 CC 82 30.20
7532 K 83 31.16
7532 BB 84 33.24

• 7532 U 85 32.88

I

TEST LIMITS = -28.OV Minimum

254
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• appendix d

Q4 (TERM INAL 6) - SUBGROUP B3 COLLINS DIVISIONS DATE 11-12-75
ROCKWELL INTERNATIONAL

• SCALER OUTPUT (LOW LEVEL) , VOLTS NEWPORT BEACH, CALIF.

Device 
—17.OV —21.5V —27.6VIden tification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7538 NN 76 -21.48 —27.52
7538 X 77 —21.48 —27.52
7538 LL 78 -21.48 -27.52

• 7532 NN 79 -21.48 -27.52
7532 H 80 -21.48 —27.52
753 2 PP 81 —21.48 -27.52• 7532 CC 82 -21 .48 -27.52
7532 K 83 —2 1.48 — 27.52
7532 BB 84 — 21.48 -27 .52
7532 U 85 —21 .48 -27.52

TEST LIMITS = -21.4V to VDD

255
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appendix d

Q4 (TERMINAL 6) - SUBGROUP 83 COLLINS DIVISIONS DATE 11-12-75
ROCKWELL INTERNATIONAL

SCALER OUTPUT (HIGH LEVEL), VOLTS NEWPORTBEACH,CALIF.

Identification — 17.OV —21.SV —27.6V

DATE UN IT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7538 NN 76 - .56 - .52
7538X 77 — .56 — .72
7538 LL 78 - .84 - .60
7532 NN 79 — .84 - .72
7532 H 80 - .76 - .72
7532 PP 81 - .84 - .80
7532 CC 82 - .76 - .72
7532 K 83 -.84 - .60
7532 BB 84 - .84 - .72
7532 U 85 -.56 - .72

TEST LIMITS = O. OV to -2 .6V
256
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appendix d

M u (TERMINAL 7), V7M - SUBGROUP B3 COLLINS DIVISIONS DATE 11-12-75

SCALER INPUT (NEGATIVE BREAKDOWN) ,VOLTS

Device 10 AIdentification p

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7538 NN 76 — 37 .6~
7538 X 77 -34.1
7538 LL 78 -4O.1~
7532 NN 79 —33.4 ’
7532 H 80 -32 .0~
7532 PP 81 -32.3 2
7532 CC 82 -32.00
7532 K 83 —30.36
7532 BB 84 -33.84
7532 U 85 -32.52

1

TEST LIMITS = -28.OV Minimum

257
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appendix d

MON (TERMINAL 9), V9M-SUBGROUP 83 COLLINS DIVISIONS DATE 11 -12-75
SCALER INPUT (NEGATIVE BREAKDOWN ), VOLTS

Device 10 A
Identification p

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7538 NN 76 -34 .80
7538 X 77 -36. 40
7538 LL 78 -40.28
7532 NN 79 -34.56
7532 H 80 -33.00
7532 PP 81 -31.9 2

• 7532 CC 82 -33.60
7532 K 83 -31.08
7532 88 84 —3 5.00
7532 U 85 -33. 44

I

TES T LIMITS = -28.0 Minimum
258
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appendix d

MON (T ERMINA L 9 )~,V 9P - SUBGROUP 83 COLLINS DIVISIONS DATE 11-12-75
ROCKWELL INTERNATIONALSCAL ER INPUT (POSITIVE BREAKDOWN ) , VOLTS NEWPORT BEACH, CALIF.

Device
Identification 3mA

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7538 NN 76 +1.16
7538 X 77 +1.28
7538 LL 78 +1.12
1532 NN 79 +1.16
7532 H 80 +1.36
7532 PP 81 +1 .04
7532 CC 82 +1.04
7532 K 83 +1 .08
7532 BB 84 +1.16
7532 U 85 +1 .36

TEST LIMITS = O .OV to +6 .OV
259
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appendix d

CL (TERMINAL 10), V 1OM - SUBGROUP 83 COLLiNS DIVISIONS DATE 11-12-75
SCALER INPUT (NEGATIVE BREAKDOWN), VO LTS ROCKWELL INTERNATIONAL

NEWPORT BEACH, CALIF .

Device
Identification 1 OPA

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7538 IN 76 -36.76
7538 X 77 —36.12
7538 LL 78 -40.28
7532 NN 79 —34.40
7532 H 80 -33.40
7532 PP 81 — 32 .36
7532 CC 82 -3 1.84
7532 K 83 -31.68
7532 BB 84 -35 .84
7532 U 85 —35 .00

TEST LIMITS = -28.OV Minimum

260
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appendix d

SP (TERMINAL 11) - SUBGROUP B3 COLLINS DIVISIONS DATE 11-12-75
SCALER OUTPUT (LOW LEVEL), VOLTS ROCKWELL INTERNATIONAL

NEWPORT BEACH , CALIF.

Device —17.OV —21.5V —27 .6VIdentification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°c +25°C +75°C —55°C +25°C +75°C

7538 NN 76 -10.52 -14.4I 19.76

7538 X 77 -10.04 -13.81 19.20
7538 LL 78 - 9.96 -13.71 19.00
7532 NN 79 -10.16 -13.91 19.20
7532 H 80 -10.08 -13.9~ 19.20
7532 PP 81 -10.48 — 14.36 19.64
7532 CC 82 -10.36 -14.20 19.48
7532 K 83 -10.32 -14.20 19.44
7532 88 84 -10.04 -13.84 19.00
753 2 U 85 -10.28 -14.16 19.44

TEST LIMITS = -8 .OV to VDD

261
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SP (TERMINAL 11) - SUBGROUPS 83 COLLINS DIViSIONS DATE 11-12-75
SCALER OUTPU T (HIGH LEV EL) , VOLTS ROCKWELL INTERNATiONAL

NEWPORT BEACh , CALIF.

Device —17.OV —21.5V —27.6VIdent i f icat ion

~~ ~~ 
—55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7538 NN 76 - .72 - .84 -1.20
7538 X 77 — .84 — .76 —1.36
7538 LL 78 — .56 - .80 —1.52
7532 MN 79 - .76 - .80 -1.28
7532 H 80 — .60 — .76 -1.32

• 7532 pp 81 -.76 -.80 -1 .32
7532 CC 82 — .56 —1 .08 -1.72
7532 K 83 -.68 -.80 -1.36
7532 BB 84 -.76 -.76 -1.36
7532 U 85 -.60 -.76 -1.28

b

I

TEST LIMITS = O.OV to -2.OV
262
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appendix d

LP (TERMINAL 12) - SUBGROUP 83 COLLINS DIVISIONS DATE 11-12-75
SCALER OUTPUT (low LEVEL), VOLTS ROCKWELL INTERNATIONAL

Device 
—17.OV —21.5V —27.6VIdentificat ion

CODE 
_____ 

—55°C +25°C +75°C —55°C +25°C +7~°C —55°C +25°C +75°C

7538 NM 76 -10.48 -l4.4~ -19.72
7538 X 77 - 9.96 -13.81 -19.16
7538 LL 78 -10.00 -13.80 -19.00
7532 MN 79 —10.16 — 14.00 -19.20
7532 H 80 - 9.96 -13.76 -19.00
7532 pp 81 -10.32 -14.20 -19.44
7532 CC 82 -10.32 -14.20 —19.44
7532 K 83 - 10.36 -14.24 -19.56
7532 BB 84 -10.04 -13.84 -19.00
7532 U 85 - 10.32 —14.32 -19.48

I

_— _  _  _  _  _  _  _  _  _  _

TEST LIMITS = -8.OV to VDD
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appendix d

• LP (TERMINAL 12) - SUBGROUP B3 COLLINS DIVISIONS DATE 11-12-75
SCALER OUTPUT (HIGH LEVEL), VOLTS ROCKWELL INTERNATIONAL

Device 
— 17.OV —2 1.5V —27.6VIdent i f icat ion

DATE UNIT
CODE NO. —55°C +25°C +75°C — 55°C +25°C +75°C —55°C +25°C +75°C

7538 MN 76 — .36 — .56 — .84
7538 X 77 - .44 - .44 - .48
7538 LL 78 — .36 - .24 — .56
7532 MN 79 - .36 - .44 - .84
7532 H 80 -.36 -.44 - .48
7532 pp 81 — .32 - .44 - .56
7532 CC 82 - .40 - .40 — .48
7532 K 83 - .40 - .48 - .56
7532 BB 84 - .40 - .44 - .76
7532 U 85 - .36 - .44 - .76

r I

i t

TEST LIMITS = 0.OV to -2.OV

264
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INN (TERMINAL 13), V13M- SUBGROUP B3 COLLINS DIVISIONS DATE 11-12-75
SCALER INPUT (NEGATIVE BREAKDOWN), VOLTS ~~~~~~~~~~~~~~~~~~1~~ NAL

Device
Identification 1 OpA

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7538 NN 76 -35.20
7538 X 77 -33.52

7538 LL 78 -40.12

7532 NM 79 —32 .08

7532 H 80 -33.20

7532 PP 81 —32.08

7532 CC 82 -31.80

7532 K 83 —31 .00
7532 88 84 -35.00

7532 U 85 -33.44

TEST LIMITS = -28 .OV M m .
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appendix d

G32 (TERMINA L 14) - SUBGROUP B3
COLLINS DIVISIONS DATE 11-12-75

SCALER OUTPUT (LOW LEVEL), ROCKWELL INTERNATIONAL
NEWPORT BEACh , CALIF.

Device — 17.OV —21.5V —27.6VIdent ification

CODE —55°C +25 °C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7538 MN 76 -10.48 - 14.36 -19.68
7538 X 77 -10.00 -13.88 -19.20
7538 LL 78 -10.04 -13.88 -19.12
7532 NN 79 -10.16 -14.00 -19.20
75 32 H 80 - 9.92 ~13 .72 19 .00
7532 PP 81 -10.44 ~14.32 19.60
7532 CC 82 -10.32 ~14.2o 19.22
7532 K 83 -10.08 13.92 19.16
7532 BB 84 -10.04 13.88 19.04
7532 U 85 -10.32 14.16 19.44

)

TEST LIMITS -8.OV to VDD
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appendix d

G32 (TERMINAL 14) - SUBGROUP B3 COLLINS DIVISIONS DATE 11-12-75
SCALER OUTPUT (HIGH LEVEL), VOLTS ~~NAL

Device —17.OV —2 1.5V —27 .6VIdentification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7538 MN 76 - .68 - .84 -1 .04
7538 X 77 — .72 - .88 —1 .08
7538 IL 78 - .68 - .84 -1.04
7532 NN 79 — .72 — .88 -1.08
7532 H 80 -.72 -.88 -1 .08
7532 PP 81 - .72 - .84 -1.08
7532 CC 82 - .72 - .88 -1.08
7532 K 83 - .72 — .88 -1 .08
7532 BB 84 - .72 - .88 -1.08
7532 U 85 — .72 -.88 -1 .08

TEST LIMITS = 0.OV to -2 .OV
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appendix d

FP (TERMINAL 15),V 15M - SUBG ROU P B3 COLLINS DIVISIONS DATE 11-12-75
SCALER INPUT (NEGATIVE BREAKDOWN), VOLTS ROCKWELL INTERNA TIONAL

NEWPO RT BEACH, CALIF.

Device lOp AIdentification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7538 NN 76 —36 .00

7538 X 77 —34 .04
7538 IL 78 —40.12

7532 NN 79 —32 .64

7532 H 80 -32 .24
7532 PP 81 —32.60
7532 CC 82 —32 .92

• 7532 K 83 -32.28

7532 BB 84 -35 .44
7532 U 85 -34 .40

TEST LIMITS = -28.OV Minimum
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appendix d

Q6 (TERMINAL 16) - SUBGROUP B3 COLLINS DIVISIONS DATE 11-12-75
SCALER OUTPUT (Low LEVEL), VOLTS ROCKWELL INTERNATIONAL

NEWPORT BEACH , CALIF .

• Device —17 .ov —2 1.5V —27 .6VIdent ificatrnn

DATE UNIT
CODE NO. —55°ç• +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7538 MN 76 -8.56 -13.24
7538 X 77 —7.80 —11.76
7538 IL 78 -7.28 -11.48
7532 NM 79 -7.80 -11.92
7532 H 80 —7.28 —11.48
7532 PP 81 —8.08 —12.20
7532 CC 82 -7.60 -11.48
7532 K 83 —8.12 —11.76
7532 BB 84 -6.88 -11.76

7532 U 85 -7.28 —11.96

p

TEST LIMITS = -4 .OV to VDD
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appendix 4

Q6 (TERMINAL 16) - SUBGROUP B3 COLLINS DIViSIONS DATE 11-12-75
ROCKWELL INTERNATIONALSCALER OUTPUT (HIGH LEVEL) , VOLTS NEWPORT BEACH, CALIF.

Device —17 .ov —21.5V —27.6VIdentification

DATE UNIT
CODE NO. —55°C +25°C +75°C —55°C +25°C +75°C —55°C +25°C +75°C

7538 MN 76 -0.00 -0.00
7538 X 77

7538 LI 78

7532 ~N 79

7~32H 80

7532 PP 8

7532 CC P2

7532 K 83

7532 BB 84 .~7532 U 85 -0.00 -0.00

I

TEST LIMITS = O.OV to -O .1V
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