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17. Verify the RESET function. Before reset is applied all circuitry
affected by it should be in the state opposite to what it will be
after reset.

18. Check flag or status registers after all instructions to verify that
each bit can be set or reset by each op code that should affect it
and that some instructions to not affect it.

19. Verify that the circuitry that generates the status flags operates
properly. For example, to check the zero flag each bit in the
accumulator should assume the one state while all others are zero.

20. Verify conditional branch logic by attempting jumps, calls, returns,
etc. for both the true and false condition of the flags. The flags
not under test should be such that, if they are incorrectly
selected, the operation is not performed.

21. Verify interrupts are acknowledged if they are applied at the
appropriate sample time and ignored otherwise. Also verify nesting
and priority of interrupts if they exist.

22. Verify that the device handles illegal op codes properly - i e
ignores and fetches next instruction, performs trap, etc - if
possible. For some devices it is not possible to test illegal op
codes because their effect on the device is not known or specified.

23. If device has decimal adjust instruction verify that the circuitry
that decodes the upper and lower digits operates properly and use
all of the constants that are added to the digits. This has to be
performed after both add and subtract instructions.

24. Verify that all constants generated by the device are used. These
include decimal adjust constants, constants used for offsets, etc.

25. If the device has a ROM for program memory execute the program or
as a minimum verify the contents of the ROM.

25. Verify any special features of the instructions. These are
determined by reviewing the device data sheet or description of the
instructions. Examples are counting and termination of repeated
instructions, non acceptance of interrupts during enable interrupt
instructions, etc.
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In performing the preceding tests it is important to have the results
visible; i.e., available on output pins. It does no good to apply a set of
conditions to an internal circuit if the outputs that result from these
conditions cannot be observed.

During test development it would be advantageous to list the various tests
in tables and check them off as they are performed. Since the number of
tables required would vary with the device under test, they are not specified
here.

It is important to remember that this is a general guideline and that not
all areas apply to all devices and some may require expansion to accommodate
device differences.
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APPENDIX A

CHECKLIST FOR THE 8048 AND 8035L MICROPROCESSORS

I. 64 x 8 Resident RAM Array (Working Registers)

A. Perform #15 in "Procedure for LSI Testing" (PLT)

II. Conditional Branch Logic

A. Conditional branches must be executed for both a true and
false condition. The flags not under test should be such
that, if they are incorrectly selected the opposite opera-
tion is performed.

III. Timer/Event Counter

A. Verify counting mode from both TI and ALE + 32 by incrementing
counter from both of these.

B. Verify overflow flag (JUMP on both timer flag and interrupt).

C. Verify 8 bit counter.

1. Presettable (Write and Read 0-over-0, 0-over-1, 1-over-0,

and 1-over-i)

2. Readable (Read above preset patterns)

3. Increment and verify 0, 1, 3, 7, ---255, 256.

IV. Timing/Circuits

A. The ability to switch between input and output mode must be
verified. The disable mode, where TO is an input, is checked

during the verification of the branch instruction. The enable
mode, where TO is the clock output, must be verified by compar-

ing the output voltage levels. The ability to switch between
these two modes must also be verified.

V. Instruction Register and Decoder

A. Execute all instruction types

(#2 and 13 of PLT)
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VI. Registers and Latches (#10 and 14 of PLT)

A. Port I and Port 2

B. Bus latch

C. Accumulator

D. Temporary register

E. Program status word (PSW)

1. Stack pointer logic

VII. Program Counter

A. The ability to read and write a C-over-C, C-over-i, 1-over-C,
and 1-over-I in every bit in the program counter register
must be verified. The reading and writing operations in the
program counter are performed by the CALL (PC-+ Working register)
and the RETURN (Working register-* PC) instructions respectively.

B. The verification of the counting circuitry Cripple counter) is
accomplished by applying every combination of the data and
carry-in to every bit. For example a four bit counter must
increment, and verify the results, of the following data:

COCO0

VIII. INTERRUPT and Timer Overflow Interrupt Circuitry (#3 of PLT)

A. Ensure that the microprocessor acknowledges interrupts and that
the functions of the interrupt are executed correctly. The
disable mode should also be verified; that is, the interrupts
should be disabled, interrupts applied, and then the micro-
processor should be checked to ensure that the interrupt was
not acknowledged in any way.

In both nodes, the functions affected by the interrupt should
be such that acknowledging the interrupt will change the normal
operations of the microprocessor.
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IX. Verify Operating Modes

A. RESET

All the reset states in the microprocessor must be verified.

These include the following functions:

1. Sets program counter to zero
2. Sets stack pointer to zero

3. Selects register bank 0
4. Selects memory bank 0
5. Sets BUS to high impedance state

(except when EA - 5V)

6. Sets Ports 1 and 2 to input mode
7. Disables interrupts (timer and external)
8. Stops timer

9. Clears timer flag
10. Clears FO and Fl
11. Disables clock output from TO

In order to verify the reset mode, these functions should not
be in their reset states if reset were not acknowledged.
In other words, the program counter should not be at its

maximum count, stack pointer should not be at zero, selected
register and memory banks should not be 0, etc. when the reset

is applied for verifying its operation.

B. Single Step

1. Ensure that in this mode the processor is halted after

executing each instruction.

C. Power Down

The storage capability of the 64 x 8 RAM must be verified
after the power down mode. The RAM contents should contain
worst case data for this mode of operation. Worst case is
applicable to both supply current and storage capability.

D. External Access

1. This mode is verified during the initial testing where
all the instructions are inputted externally.

E. Read Internal Program Memory

1. This mode will be verified during the verification of

the resident ROM where all the addresses will be read.
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X. ALU Operation

A. ADD operation; #7 of PLT

B. AND, OR, and EXOR; #8 and #11 of PLT

C. Left and right shifts with and without carry;
#9 and #11 of PLT

D. CLR

1. Ensure that all accumulator bits can be cleared, and

ensure that other instructions were not executed, such
as complement instruction, instead of the clear.

E. SWAP

Uses a transparent temporary register.
Use #14 of PLT for each bit.

F. INCREMENT

Increment and verify execution on the following data:
(00, 01, 03, 07, OF, iF, 3F, 7F, FE, FF)

G. DECREMENT

Decrement and verify execution on the following data:
(00, 01, 02, 04, 08, 10, 20, 40, 80, FF)

H. DECIMAL ADJUST

ro verify the operation of this instruction the following
conditions should be converted:

Adjustment of least sign.! ficant digit;

1. With AC = 0 the lower 4 bits of accumulator must contain

the following digits

a) A or B,
b) C or D,
c) 8 or 9, and
d) any number between 2 and 7.

2. With AC = I the lower 4 bits of accumulator will be 0, 1,
or i

A-4
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Adjustment of most significant digit after least significant
digit has been converted:

1. With C - 0 the upper 4 bits of accumulator must contain the
following digits

a) A or B,
b) C or D,
c) 8 or 9, and
d) any number between 2 and 7.

2. With C I the upper 4 bits of accumulator will be 0, 1, 2,
or 3.

Independent circuitry is used to implement the decimal adjust
for both the most and least significant digits in the 8048
microprocessor. This independence must be verified. This is
accomplished by executing the decimal adjust instructions
with condition 2 and either condition Ic or Id for the other
digit. This condition should be tested for both digits. The

remaining test conditions may be tested in any combination.

There are two conditions which may be advantageous in detecting

unique faults. One is the application of conditions la and lb
on the lower digit and the value of 9 in the most significant
digit prior to executing the decimal adjust instruction. The
other is performing a decimal adjust with lb and the value of
F in the most significant digit prior to executing the decimal
adjust instruction.

I. Transparent Temporary Registers (#I0 of PLT as much as
possible)

There are two transparent temporary registers used for
executing ALU instructions

Data from internal data bus is loaded into TEMPI and constants

into TEMP2. Instructions and constants which utilized TEMP2
are:

Instruction Constants (loaded into TEMP2)

INCREMENT 01
DECREMENT 01
DECIMAL ADJUST 06 and 60
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XI. Resident ROM (1K x 8)

A. Read all the memory locations in the resident ROM in the Read
Internal Program Memory mode outlined in the *User's Manual"

B. Execute part of program in resident ROM to verify this mode
of operation. Otherwise the EA input is never low during
testing.

C. Execute all testing at maximum frequency to verify maximum
frequency of operation in the microprocessor and access time
of memory.

XII. Miscellaneous Verifications

A. IC Pin Independence

1. #1 in PLT

B. High Impedance of Bus & Port Lines

1. #4 in PLT

C. Independence of Each Data Line

1. #5 in PLT
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APPENDIX B

TESTS REQUIRED TO CHECK THE Z80

I. Reset function

A. Verify that reset

1. Forces the program counter to zero

2. Disables the interrupt enable flip-flop
3. Sets the I and R registers to zero
4. Sets interrupt mode 0
5. Places the address and data bus in the high impedance state

and all control output signals in the inactive state.

II. ALU operation

A. Verify the following functions

1. Add and subtract
2. Increment and decrement
3. AND, OR, EXOR
4. Compare
5. Left and right shifts and/or rotates
6. Set, reset, and test bits

III. Conditional branch logic

A. Execute all jumps for both a true and a false condition. The
flags not under test should be such that, if they are
incorrectly selected the jump is not performed.

IV. Flag Register

A. Verify the integrity and independence of each bit.

B. Verify that each bit can be set and/or reset by each op code

that should affect it.

C. Verify the operation of the circuitry that generates each of
the flags.

D. Verify that certain op codes do not affect the flag register.
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V. Interrupt circuitry

A. Verify that interrupts are acknowledged properly and ignored if
they occur outside of an acceptable sample time.

B. Verify the enable and disable Interrupt instructions.

C. Verify interrupt acknowledge modes 0, 1, and 2.

D. Verify nesting of interrupts.

E. Verify priority of BUSRQ, NMI, and NrT inputs.

VI. Registers

A. Verify the integrity and independence of the bits in all
registers.

B. Verify the exchange operation.

VII. Control logic

A. Perform all instructions at least once.

B. Verify operation of all addressing modes.

C. Verify special features of op codes

1. Compare - match and not match

2. String instructions - counts and whether all are necessary

3. Decimal adjust - constants added for various results

4. Shift instructions - that vacated bit positions are
properly filled

5. Any others that exist

D. Halt mode and methods of exit

F. Refresh function

I. Generation of refresh address

2. Generation of RFSH signal

F. Stack pointer operation
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VIII. Miscellaneous

A. Data path independence not previously checked

B. IC pin independence (adjacent pins as a minimum)

C. Tristate capability of outputs at times other than reset
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APPENDIX C

8086 TEST PROGRAMS

This appendix contains the programs that were developed and used during
the characterization of the 8086. The following describes the use of each
program:

1. LEARN.EDT:86, pages C-2 to C-5, is used to learn the 8086 vectors
using an SDK-86 single board computer as the stimulus.

2. LEARNP.EDT:86, page C-6, is the control program for using the
PRAM start when ready mode.

3. CONVER.EDT:86, pages C-7 to C-12, is used to convert the patterns
obtained from the learn program into mode 3 patterns for the 8086

functional test.

4. HEADER.PAT:86, pages C-13 and C-14, is used to generate the header
information for the pattern file,

8086.EDT:86, pages C-15 to C-30, is the test program used to
characterize the 8086. It uses a GO/NOGO functional test with
worst case input timing conditions. The outputs are strobed at

the vendor specified delays and pass/fail data is recorded as
temperature, Vcc, frequency, duty cycle, and input levels are
varied.

6. 8086.PIN:86, pages C-31 and c-32, is the 8086 pin assignment
program used with the test program.
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1'i4v.n ~A InJONAf Vt.0 DITSK NimE: ETEC-2tJ T.Tw
IATF ?'tNflv.'o TTM4F 10:22 PAGE P OF 41

I;n * FOP SUPPORTING, nOCUENTS, rflNq!ILT ETFC ANn OTH4E'

* CAR7IJFT FILES IINDEP THEF FntLOwIN'; TOFNTTFTEO) TEST

1.;)Int * SPECTFTCATTflN NIJM8EQ AND AnAPTFR N'IIM~RFR, A', WELL AS

I.*,RoO * LITYNrS OF THE4 FtnLLOWINr, TOENTIFTFD ) OTS( Oq AAGNFTTC

J.Q0* T*DF FILES.

1 *?) * TFST SPECTFTrATTON :I~~R1/3

t.l~oo( * TEST TYPE/ClINOTTION3 sCHARACTERT7ATTnN

J*,iJ()fl * *PIN: ASS!N1ET FILE :LFARN

1. *n * P&T FILE :i.FARN

1*~AOO PRAIA~ fRJECT FTI-E ILFARNP

117ro * * QAv' FILE ELFARN

I kn* TH~TI LTR'TT'4; 78 :TE'(TEST EDIT

1~n .3(( * SOlCXFT rCAR' A%.,Fm1RLY 0 .22

4TARLIE flF C(JTFNTS

P.*il, ;FCTTnlN TEST

p~rvp~ * I EAiP4 INFOPmATTO%
* TARI-F CflNTFNTS

?.OQO * ~PTNLYST
* nn t S,1RnlCITNFS AW) FIINCTTnN.4

~.11) * CONSTANT nFFINITIONhS
* A AlRAY 0FCLARATTnNS

ln1 LlAn~ PRAm'
Il00* I I LEAR~N RMOITINE

P.15(0 * lp VECTOR STORAICE
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I A TF PI-NOV-0 TIMF 14I~ PAGF 3 OF Qj

A.po PINLIST Agqr~FT

3. *n PTNLTST ArnI=A(15I. Anj4T,Arnt31 tohr ?1, A0t IIto AllOT/
3.nhinf * QTidT,A( !T,Afl?,AlbIA)5TAOT,AI)31,A( ?T,tf~l ,AfnoI

1.()700 PTNLTS1 AnnuA1115O1 Af on, A01(W, Ant ?op Ant I), ant (i)/
Jfl~on aDQO, Aflpo, AOO, Aflbf, AIncfl, Ar"i, AI)30 A)POA't)j,A')00

3*OOO PINLIST AtAtQA1RAl7,Aib
1.1(10) PTkJLIST AtDRZA,Aofl
1.11(10 Ptk'(.TST TYNSCL.,FSFT,HnLfl.TFS7,WEAlY,J4!, T'%TR,HLi'

. 13') PTNL TST ALLPTNSmADrP,1N1.,n11TS
3.1/in0 PT'JLIST ALL ~n,RFSET,HnLOTET,FAly,!j4T,1JT~,HLr)A~l

HF /
3.15n S0D',oiQ,mfl,flTR, ALFE'E, JPTA,MN

4.*,o SuHImiOTINFS AN!) FUNhCTTON VECLAQ ATTn4S

/4fl~t)n FtINCTIiN GET!BTT(T,V#V,V) :RARPAY
uOISOO FLINCTInN RCALL(011

L)~i~ngn q1IR)IIjTTNE FRARA(T,V,V,V) oRARRAY
14. oqnnf RtIRRiUT INE SPF An (Pvp vVVV v#I.v) :SPF:A r)

11 1 Of)A S114RCITINE PATOIJT(N#,V,T,VOV) ?PATTr)
'a., ton S1'RA~Qflh4rJ QSTAPT(V),PLnAOFILE(N,F),RALT(,V),SToPP?

AMA( I) :PPMSIJH

c;.?'000 * OEVICE SPECTFYC7ATION CONSTANTS

5*5000 TCLCL= (406Nq-AflNS)
9.AooO STAfRT=12ONS

*7nnoI wvTJ)f~DO 2nNS

q An 0 flLI-N:2

*.~no ARRAY OECLARATIOP-15

* 1ARP A Y OA T A I1t?~
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LF ARN. E OT :b F% JUNRO V1.0 DISK NAME! ETEC-P4 T.14
DATF P1-NflV-AO TIME 14i:22 PAGF £j OF L4

10.0210 LOAD PRAM

I o.0sn0 RH.ALT (lof 777)
10.0600 4LOAD)FILE(EODLEARN)
10.n700 IF(NDT EOn) 10.1
l0.nO4)0 PRTNTOFILE NOT FnUND-.LFARN.RAM",CR
in.09no ST OP

10.1000 CnNTINUE

l1.fl?00 *LEARN Qn*ITINF

1t,0300

11 .0-'i' CONNECT OnJTP11T TO CnMPARATOR ON ALL
It.ovY0 HTCOIPARF =2.1Ev ON ALL
lt.1700 PHASE 11 =START FOR NwTN(O
11.I0on PHASE 12? START FOR WIND)OW

ii.,, LOC'WPARE = 8V ON ALL
11.1600 PHASE q z qTART FO)R WIN1DOW
11.11n0 PHASE 10 = START FOR WTNOON
IlI. I?0n COMPARE ALL OrTH PATTERN
11.1300 CYCLE = TCLCLFFXTFRNAL SYNC
11.14f00 w*4EN CALL 12.1
11.14*10 PSTART(NOOnn)
1n.19oo MOVE PRAM(0) TO ALL ANO SAVE ERRORS

It .1 7')n PRINT *HALT ENCOIITERFED WTTH PRAM-PROGRAM A9'RrEO",CR
11,1l0fl STOP

1?.?000 * VE.CTOR STORAGr

12.h00O PATOU1'(ERR,OLiIN,OATAI ,1,PTPnuN)

1 ? .$4 0 "') PINT *ERROR E%'CflINTER) WIT PATOO"T",CQ

I ?.Qi)o0 CONIiNUF

~3*1~flACCEOT"JF YOu) *AN'T TO rONTT?11E TYPE I"oT,CR

13.300') STOPORAM
13.1nnn' STIOPm

13*5000 RFTURN
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sFGT-s rrR

fl(1'3 nmfOO*%O 0060q2l -;.>non I.O& FATL TI t-1APO4rl SP

I 'n7t'n1 onooo~lfff'on IC)ooli Vnn~o'1h

Ono? n"20~? t4Ofilonl 3.o~ FAIL*. rLA FOOTST& 0t)

rnn3 01021An t?4OA3 3.r7lo ~ TFSTrE QOFFAG 1f %FZT) W-

ri.(ri so,

Eqpnqg !ETECTFr': n.
P&?0GQA4 LFVGT9I ! 7.
PAtTTVQ' wrflTlH H FF'v TQIs'rA7Ei) MM LTIRtiC. nrvLY.

EnT FILE N4AmF: l~IFR0O~
PhT FILF NJAmF: fl 0 A:

RAMA FTLF PNAAF!jL M
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flATE ?PJ.NJV.-AO TT'mF AA:17 PA(E i nF 4

l.flifl PRT'JT4001N), ERASF

t,'~3fl *TFKTnNYX 3-3cAfl TEST P4flGRA'4

Innn* CIRCtI1T TESI FN*,EEQtNG

t.~n* GFNFRAL Fl-FrTRTC nl~nNANCE SYSTEmS

IeOo* PITTSFIFLn, MA1SSACNIISETTS

ljflOO * OtfIT PART 00 r"w.G. 0 I.Aofk

t~im* MIT fl sCR1PT~fN :16 PITT m!CQOPflCE-sSEl4

I .itfL40 * FlATE !6-MAY-80

1.1i(Vn * *P~flf.QAMMF6Q :T,.I.wETZEL

1.hn* THI1S P~flGOAh CONVF4Tq PATTFRNS STORE) 0J14G

1.17,10 * TOAF LE&Qka PRflGQAk INyn kiomF If PhTFR43 FRI
I In* l'lqF T4 TMP A1,80 FlINCT1ON TET.

I pono * qFFnqEr tSING' r'is CCneqvEP.!ON P~fltQAvi T4E Fil.LnflWPNG
J.jO* STPFPS MUtST 8E flONF!

1.;)Po * 1. CflLUN4 frTATTV-r. fRjnTQECTTfNAL f)AtA MORST
,7;(A* A1F DIO1TrATFfl.T4TS TIN f1Olj4 Ry PFOLL( MTNC. STFPS

i ')n * PFI ) 1T
t. ? 0 * TN"IjT FiLFNAAF

tp$0* CLSRl 4;-PO
i.?7nn * wTr)T.4,t

i79o* SAVE NEW FTLFNAMF
1.)Qmn * FITT

1.kln* flPIGPI'TAL PATTFRAJ.

IAln* P~nTT
1.1o* T*401.IT FILFAF
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cflNVER.EflTt96 5AIIGgO VO,3 flTSK( NAAE: ETFC-?'4 Tlv
nATF Ai- !nOv-go TTME' op 17 PAr.F P' OF A'

I.AIinO * 'AF'rF NJFw FTLFNAAF#,37-S2
I ~n* AAVF FTILENAM'F

I .3 7 n * 3.ASSP(;N L1111 2 TO Tb4F INPUJT FILE A-An) L;11' 3
.* ~0O * In A-4 OUTWIT FILE AK1,0 IINr THIS OR),4A

1.00* 46 mE.AflEQ TNIFflqkATTnNt 4'" PROPER REqFT TT41N
t .41 n * PATTEg~k' CAN 4~F FASTLY AfPE) JSIyrl 'APFR TAPE
1.02?00 * 64ACX(IIP

1.10* r)uITPtJT r)EvTCP:PP
1.4400O * FILF NAmF:H4EAflEQ.PAT

.4.n* OFOIT
1.*4i'00 * IN4PI;T FILEVA"F
11147on * FR4SE I.'s
1.L54flf Q FA'),tAPF

1.50n0 l AVF

I .9P2ft * FOR iPPO6RTI.fl, ')OcilAFNYTS, CWlk.SIILT ErEC A'.") 11 4F.4

1.54Al0 * CARI74ET FILES 'iJnER THE FOLLnOqING *TnF4TIFrF) TEST

1.5400 * SPECTFICATIO4 NJ'14REP Amnf A')APTER NJ)04ERR, Al VELL AS

I %Snn * LISTINGSI OF THF FOILLOnTNr TP)FTIFIFI nflS' lt? "4ArFlTTr

It,5%O0 * TAPE FTLES,

1.5700

i15Qn0* TEST RPFC[FTCATTONI tmLm3R1/

*.10 TFST TYPF/ClV~nTTIONiS :CARACIF97ZATT0'J

* *tn PIN' ASSI(ZKNE'JT FILF :Anl~h

I *,pm ParT~E04 FILF(S) !PA7

1.6100* THIS LYSTI'JG IS; :TFI(TEST FITT

1I'h *un Sr1CIFT CAPr) ASRFORLY 2 ;

;?.1)P1 TAqLF OF COJNTENTS
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CON0 .FDT:AO 541ut;'Ao vl. OTSK NAME: ETEC-24* TJW
)A TF ?4-NlV-90 T IMF f~1k PA GE 3 6'

2 *~n SECTIn'N TEST

2.07no I HEAnFQ INFORP4ATTO.

?.nl~qo 2 T.%CLE- rfO%TFNTS.
2.0901 1 PT LIST
2 .t 0 A0 * 4 SIlJqPIHITINFS AknO FIINrCT!Anv

2.1100 9 CnNqTtA4T nFFTNITTOINS

2.1?A0 6 ARR~AY DECLARATMrNS
* 7 CrANTPflj* HT nFFINIT~fPJS

2'*pan 9 H 'EADThirf PTNT I0O1'TTN'E

*~pn SURROUTrJFS Aknf FUNCTIONv nFCLARATTt )NS

~~ FUNCTTIN GFT'iIT(TV#VpV) :'ARRAY

'IlrnflA Fi,NCTION~ -TROiA(J,V,V) !bAPPAY
tjAn7nA 9t'jQ1UT!NF SETf4TT(V#T#VpVV) :RAQRAY
4 o 14 n 0 A IJ1'Y~J INE SFTPROWqV,I,V,V,V :MkAPAY

Rtjp;?O iI'.E RARPAY(Y#V#V,V):PAPRAY

0 Ao StiRR r)1T I %E SREhr)(P,v,,V,V,v,T#V)sSQFAl

'J*,inn SiR~?rltTIN~F PATflIIT(,V,T,V,V)PATr!O1 a1ton Rqqpnl-TI'J CRI)ATF(V),CPrImF(Vd):TTPF

6.1n* APP~AY DFCLAQAiTT,)kfS
6,nn ******************

NhrOn, T4ARRAY nATA,?SS)

14>n vFCTno Q F~nvFqy

141.7nonf PIwT%T -FQifln FNrn.,NTFPFr wJTT PATTN",CQ
I C n OO' CIT T 41

0s?~ C(.)toVF'QT COLO"NfS 1-?() TO~ HIS ANI) LIS

l'* 0(O tnl ***5***0 ************************

jc .,o 1) L lf)P is. 1 = ?I

- - - -



r) 4TF 2UJ.NIV-$(0 Y7%F OA :17 P A rE 14 1) F h

I * no C C N r N I I F'

t .p n n q C'nJVFWT C()I !$M")S 27-35s To, HIS AV) L'S

I r - 1 ( L)o 16T~ .( 7 0 1. T 7,i.?

11 n * 10 CON T T %il E
16.RflOI) rO'NTTJ'J*

70.0pon * '4VnTFY Fo.?rTNr. ')ATA

;?O."AUO) FLAr.:O

?n .nAA * C4FCK( Qn RTT TVn r)FTE~k4TkF DI'PFCTT)1 (IF )ATA
?0.fl700 * TF A PEAO TS RFT~lI( PFPFOQP'FIl THFN LFA'/E

?Onqn* THF nflA (IN FnR I Cyr'LEq )THF-&IRqF
2 .1910* YT41T TH4F :)TVFRS

')O.tflno !F(rFTRIt(Or)AT,p,j) ) ?fl.13,20. II
?O.llflo FI.Ar:FLAG~t

p mA.1f TF(FLAr, FQ ? 01Jl

P0l.1144 FLT"rz*O

?k' I 9(m) CfET T TA 1i OF~e r,

* ?non k r I N, I

?j~n~oo* CHEr( t~wiTE

P I. 00n* AI-' CHECK

>1 14r,* r 4 AiE v.')A 7A C vP A WF PA T 7F N~ TOf '~A K

A I I I no 4tF Q'n ( 1) A T , ; , j

c- to)



CO',Yv~'.F P T:Ah 5~IR V0,3 n'%TK IjA'F: FTEC-24~ T,16
A T E 24-NOV-AO TlkiE n A 17 PAGE. 5 flF 6

pp.'0oo * STAT(IS ANDl DATA ?NJfT VALTi) UNTIL *

p010* SEC()Nf CLICK( AFTER AnO)qESS TN A *

22.0'Snn * *RTTF SF91.FNCF

22,0600 *
2?,n700 LIPOP 22019 J=1,51?
;12.nO * CHECK( 6~P
??.Oqnn JF(qETA]T(nA rA,2,jnJ)) 2?.19

22100* CHNG~E i'ArA ComPARF PATTFRN TO MASK

>Z.1200 SFTrlo (n,0ATA,?,5,J)
2?.1300 * CHN~GF STATICS CnMPARF PATTERN TI) MAqiK
?2.11i00 SEMI"'(OOTDI1J
22.1r,00 SFTR0w uV,)ATA,1 1 J)
P_2.tb00 * JUM*P OJVER SECONIO VF-CTi)R UJNLESS ITS THE LAST n IF

;??.IA0A TF(J FQ 512) P3.01
22.1"nO CO'itIN'ii

p3,r~n0 * TNVFRT RFA0Y nATA *

?~.flO0 *(CflL'iN 0214) *

P3.0500 LOOP 23.1 Jzl,SIP
73.016on TF(GFT9IT(DATA,22,?tJ)) 23.09
23,07n0 SFTRTT(1 ,DATA,2,?4,J])
2?j.o~~nO GOTn 21.1
?1.0000o RFT~IT (0,fATA,7,pqJ)
P A. 10 00 CON7 MjI

ps.0200 * 4LTFR FTi ST FIVE Rnw TO TNCLflnF*
pnin* A QFSET CYCLF

25.n6(10 * RET ALL AnDRFEsS/rnATA OUlTPUTS LINES
?5,fl7onf * TO MASK (CnLll~iNS 01-?0)
?s.oROO LOOP 29.11 3:1,5
75.190A Lflop 19.12 1:1,20
2S.1000 lqFTmjT(n,rOATA,l,T, I)
ps.1 00 SET9TT(0,O)AA,P,T,J)
?%. I Po ClNT 'IF
2c;. t3fl1 CONTTvJ''E
?5. 1101)) *

pr,.1500 SET ALL~ rOAA INPilT TOl 1'I4T'RIT CrOLI"mS, 437-SP)

ps. I(%qn L Or P Pr, 1 .1 =I-.l



CONVER.FflT:A6 541JGA V0.3 I)TSK( NAmF: FrEc-?i4 T.1',v
OATF i2tt.P'OV-An T1vF n4:17 PA nF

?5.1700 LOOP 25.? TzI7,c'?
21;.Igqon SPT'RYT(1 ,nATA,t,T,,J)
?S.tqoo SETHUT(O,0ATA,?, ToJ)I
25.?A CrONTIFE
>5*71nA CfONTINUF

?5.21on SET STATIIS flTPIOTS TO MASK( (COLI~mNR 427-35)
p5.?1Jt)n LOOP p5.29 j~i,q

25.25nn LOOp 25.pA 1:27,35

2S.2600 SET3T r(0,rATAv,T.J7,)

2c.,?Rqo CONTIUE

25.3100 * SET QFSFT 0l nNF nof~ Rnw 1 5
2%,';2(0 * (COL'IMP. 021)
25.33o0 LOOP 25.315 .T=1,9

25.3son COeT"IJ

Ps. i7o0 SET VFCTnP AnfORF-,SES To FFFn (3N VECTORS 6,0i(01
253000 LOP ?S.1*3 I:IP16

P5.39000 SFTRTT( t ,rATA,?#T,61)

p5.4pon0 SETuRTT(1 .DATA,2, I, 11)

?5*'J3on CflNITNIjIE

anIonp)n tVFCrP STOpi(F

10,9000 PATnlJT (EPQ,I,0ATA, I .51?)
4nA10*n0 TF(ERR) an.7,ln.9
4 n .7 00 A PPTNT -EQQOR MN,EIP:T1C," ENcn''TFRFf) -TT'e PATIlIT",rP
LnAo o00 CiNTIIIE

QOOO00 STOP

C- 12



14TF 1'J.0 IV - An T I -F 0~1 P ATT~FR FILF FAr).PAT*.96

0 n
TO n A 4

47 123'h5h7AQl IP54967A.qO jP467 1?345b79 0 n 1I?345i'7

0,00o1 *AAAAAAAAAA AAAAAAAAAA RMTPNINFi~NP. f) A If)OY O )Ir) ) r))
0.000? *tIlllr)oDDnf nonnnlfflnn ftEEMNLHflR TTLEN~NTIrT ITITITTIT
0.n003 *QA7601000ft OfOflflfOOfl SLSATT[)E OREJT 1111 IjQR7hSM3
n.onnn4 111111 0876r54;210 FPOTO RA A 543? 1n

0.0005 543?tfl T' Y

1,000o 0000000000 0000000000 10000000I00 OOOiLLLL LLLLLL'-
?.roonf 0000000000 0000000000 1000000000 OOOOILLLL LLLLLLL.

,.noooo onponofnon nor1000000 toonooonoo OOOOOILLLL LLLLLLl-
5,00o0 0000000000 0000000000 1000000.0o00 OOOOOILLLL- LLLLLLL

5.1000 0000000000oo onnoo o InOOOOOoooOO )0O1)LLLL LLLLL

s.?000( 00OO~O00000000 n 000000000 000 OOOILLLL LLLLLLL
S.2000 0000000000 0000000000 0000000000 OOOOOILLLL LLLLLLL
S53ooO 0000000000 0000000000 o()oo 0000000 OOtLLLL LLLLLLL

s*r~nn0 0000000000 0000000000 0000000000 OOOOOILLLL LLLLLI.L

C5.booo 0000000000 0000000000 0000000000 OOOOIILLLL LLLLLLI-
%5,7000 o000000000 0000000000 noon000on0 nOOOOILLLL LLLLLLL

C- 13



IATrF ;ij-Nlv-go T~mE OA:IA PATTE.RN FTLE "'4)F4.P4T:A'6

0 0001 *AAAAkAAAAAA AAAAAAA4AA RHTNIHMRL- %Ar)Aifl()))).flm'

0.0 )0P * It I 11)D 0 r r) ( rfli)Olrnff)0 FOFMNLH10Q TTLENJ'ITr TTITTrIT

ti.0003 *9R~hoooOOO 0000000000 SLSATTnE ORENT itil 119R7o Sl1

o.nno'i 111111 q8765Lj1P10 FO)Tf) P A S4J12 11

0.0005 * 5432tO T Y

I1"(000()0 LLLLL
2.00no LLLLL
3,0000 LLLLL

'3*0000) LLLLL
5.0000 LLLLL

5. 1000 LLLLL
5,2n00 LLLLL
S.1010 LLLLL
r,. 'l() ) 4 LLLLL
5).5000 LLLLL

S~hAflO LLLLL
C;.70,10 LLLLL

C- 14



Ao.El)T:Ab I9NOVgA V0.4 DISK< NAmE: ETEC-?4l TJTN
r)ATE 21-NOV-80 T I ME 10 2?n P A( 1F IF 16

1.1(0 PRINT<10> ERASE

1.40* TFIM1'PfNIX S-3260 TEST PQ')QRA4

I1.0900 *

l.nho0 * CIRCUIT TEST ENGrNEEQIv,

1.0700 * GENERAL ELFCTRTC ORDNANCE SYSTEMS

1.09041 * PITTSFIELD, MASIACHIJSETTS

1 .0900*

t .1000*

l.1loO * . DUT PART 04 flwG. 9 98

1.1200 * . OUT DESCRIPTION :16 RIT mICROPROCESSF04

1 .1300 * * ATE .1 A-J UN-9O

1.14()0 * PROGQAm4ER IT.J.MFTZEL

I .1 50A *

1.160() * THIS PROGRAM IS A LIMIT FUNCTTnN TEST FIR TA4E J309tLP

1.1h20 * USING mORST CASE IkNPlT TImING COlNDITIONS PA~sS/FAIL

1.lb?0o * INFORMATION IS RECORDED AS IHE FOLLONING PARAMETERS

I .1630 * ARE VARIED: TFMPERATU)PEVCC,FEUIIElNCY,OiITY CYCLEAN)

1.1t)'J0 * LnIGC TNPUT LEVELS.

I .1700 *

1 .15A0 0 *

1.1900 * F09 Si-PPOPTPJG nOOUMENTS, CONSUJLT ETEC A141) OTHER

I .?000 * CARI'JET FILES UJNDER THE FflLLflWING TOE"JTIFIED TEST

1.?100 * SPECIFICATIONJ NUMRFH AN'D A0APTER NljiMERSp AS wELL AS

1.P200 * LISTIN~GS OF THE FflL'.,,TNG TflENT1IjEi) CORE flR MAGNTTC

c-15



~OR.ET~(, t9NOIVAO Vo.g )T,SK NAME! FTEC-PtaTJ
I)ATF 21-NOV-80 TIME 1'J:20 PAGF 2? F th j,

1- 300 * TAPE FILES.

1.2400

1.-b0 * TEST SPECIFICATION~ MLM~d/5

1..?700C TEST TYPE/CONOTTTONS %CHARACTFQ~jAr)'V

I.Z400 * PIN ASSIGNMEN~T FILE :~flRh

I.?g( * PAT FILE*PA

1.3000 * TSI' FILE 9 6

1,3100 *.THIS LISTINJG 1.1 :TFKTEST EDIT

1.1200 * SOCK(ET CA~rl) ASSEMALY 0:?5

1.3300

1.3700*

1.3A00 * TEmPERATIJRF Cn'NTROL

1.3090 *ICC M'ONITOR

t1 O *vCC CnNTPI1L

t.L4200 VS-EIFC*O

1.0 DRIVER SFTnIP

1.44'00 *CnmPAPA7OW SEThP

1 .'4500 *Lnal" CARO) SE.TUP

1 .4J00

J.41700 nQIV~E LPvvFL CrkJTP0L

t- b



908h.ED7:96 19NOV80 Vo.q DISK NAM~E: ETEC-241 J,JM

DATE ?I-NOV-80 TIME 14 :0 PA r. 3 OF 16

I , 4 o 0*

1.4900 FRFr1JENCY CONTPOL

1.5000 *

I.5t00 • DUTY CYCLE CONTROL

1.5200 * TEST SETUP

1.5no0 * PHASE TIMING

1.54100 * PHASE CONNFCTS

I1.5500 *

t.9600 • TESTING CONTROL

0 ERROR ROUTINE

.5910 *

2.0200 * TARLE OF 'ONTFNTS

.A500* SECTION TEST

?.0700 * 1 HEADER TNFORMATION

2.OAOO * 2 tAi1.E CONTENTS
?.09no • 3 PINLIST
2. 1 Mr, 4 SUiQnUjTINES AND FUNCTIONS

?.1100 * 5 CONSTANT DEFINITInNS

2.1200 * 6 ARRAY nECLARATIONS
?.1300 * 10 TE4PFATifRF

2.1 *Jn 11 ICC mnjITOR
P.1500 * 20 VCC C'INTOL

2.160m * 21 VCC VERTFACATIUN

2.1700 * 22 DQ)IVER SETLIP
2.100 * 21 COMPARATOR SETUP
.19n0 * 24 LOAO CARO SETUP

1n * ?i DRIVE LEVL. CONPOL
o;) * A0 FREQUENCY CONTPOL

C- 17
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qabf.F0T:86 I9NOV/RO V0.A 015K NAMF: ETEC-?'* TJw
)ATE 21-NOV-80 T114E t4s:20 DGF (4 iF I

2.?0* 35 011TY CYCLE CONT~ROL
P.30* 4 A TESTING SETUJP
?.4n* (61 PHA!%F CONNFCTS

?.2500 * 4? PAASE TIMING
P.T>hl * 45~ TESTING CONTROL

?.70* '*9 ERROR RU6JTTNF

J.01 On * *************************
1,02()o* PINLIST ASSIGNMEP4NTS

1s.0900 PINLIST ADI:A)I5IADJ1J!,AD15VAOj1y, AI~t IPAI0Ti

3.()700 PINLIST O:05,taAO3OAl3fc1.1o/

3.0900 PINLIST A=A19,AIgAI7,Al6
;.looo PTNLrST ADRZA,AtDn
3.1110 PINLYST TNS:RESFT,HsL,TEST,A#)Y,NmITTT
3. 1 ?00 PPYL!SI Ot)TS:NL0A,BE, RD, wR, 41n, OTioALE-,)E,,, I4TA
3.1300 PINLTST ALLPINSA,400,pTNS#OtjlS,NiN,sII
.1 '*00 P14LIST DATA TmAOT. T'NSvMN#CLI
3.150A PjNLIST fATAOMADROUTS
3.1 60t) PINLIST ALL=AL1PINS,CLK

'4*0ol() stiJR~ouTNES 4A~n P'JCTION 0FCLAPATjn4%

140soff) FJNCTtON 6HP4RLS(V):HP6t2Q
4 .f)bO) FUNCrION GETq3IT( TV,,VV) :HARA
4.07r)0 FUNCTION ATTEN4P(fl):TP(45OA
410810 FUNCTION MVSS(V) ,MVST(V), IVSS(01 *IVS7(0) :AC1
11090A)f FUNCTION CiJRSFC(0):TT'4E
'4,1()00
46.1 100 SLIAROOT INE EVS'5(0).rE*S7(0):mCl
4,1200 SUfRPOUrTI N flVIS(nl':MC3
41.110(1 SUiRI1UTINE CQROATE(V) ,CRTlME(v) :TI'4E
15.1 '*0 SUBROUTINE HPwJWV(V, V/, ) ,ePOPRS('d) ,64PRCL(V,V) I'e0l24
1.1500 SuqR0UTINE BARRAY(J,V V.AW4
'5.1600 SUBQOJTISE SREArnCPrV, , Vv1,v):SREAf)
41700 SUiAROUTINF 8ETFMP(VJ),RTEvP(N~):TP(65oA

'S.0too*******************
5.0200 *DEVICE SPECIF(CATEI1N CONS9TANTS
S.*0300 ********w********
5. 0409
so 0500 VCCN0~4 s.01

c- 18



b~ObF(T~t6 INOV'$O V0.8 ITSK NAME: ETEC-P4 TJ)w
DATP ?)--~fVA T14F 14:?) PAGE 5 OF 16

S.,1A00 VCC'4AX 2 5,0V + *fl5*(5*flV)
S.0700 VCCMINJ %~0 .;Ov 05*(5.AlV)
510A00 TCCMWAX 2 1L40'44
r) . 1)l9 () ) M ir s JA

r.no* DIGITAL INPut LEVELS
S.1t00 VIH4IIN 2 2.2V
5.I?20) VIW'MAX 2 S o
C,.1300O VILbIIN S 0o.V
9.t'Lo0 VILM4AX 2 0,6V
5.1500 * CLOCK INPUT LEVELS
',.loO VCL 2 0.5V
'.17(1( VCH X 3*9V
S.jAOO * VCC CONSTANTS
5~.1900 V~lIN 2 4,OV
9*.20')n VMAX a 6.0

'9,a'no VINC 2 100MV
9.2?)' * FRElUENCY C014STANTS
9'.2?Mn FMINX1 Qfl9e(M
S.2400O FMAK:75001(HZ
5.7900o FINCe500u04Z
9.21-%00 * DUJTY CYCLE CONSTANTS(PERCENT OF PERIOD)
9.7;700 OMIN z .20
C,.pAoo nMAX s .bO
9,.P90u DINC c *05
S.3000 * TEMPERATURE CONSTANTR
&9,;Ill TMTNZ-55
S.I)n TMAXz125
5.3S0n * LOGICAL UNIT ASSIGNMENTS
r,. itfo0 OLUN=2
9. ASO o nL U!N:1O
Cj*3ej') * TIME OFFSET

S.AA* LOAD CARD CONSTANTS
5,3QA0 L0ADV:2.5V
5.44)00 LOAD!: I.33MA
5*a4100 NOUT =29

6,.1000 * ******************

b.?00O * ARRAY nECLARATTINS

b.5100 !AIRRAY ERR(2000)
b.hOOO 8ARRAY(EIWR,2,?9,546)
617000
6.p~ooo ANPAY TEM(7
h.9000) PRESET TFA(l)z *55,*3 0 v'fl,5,70.IOOD1?S

c-19



A0Ah.FlT:A 19NOV80 Vn.8 DISK N~AME: ETECe?:1 Tj-
DAITE ?I -NOV-An T TmE 1 : 20 rE e6 OF ILS

9 . I)o () * LOG SERIAL vilmgER
(4*?nonf ACCEPT"ENTER OFVTCE RFPIAL NIIPA8FR ',S'4#C4

Q .,j000 LOCPARAmFTRTC(1,S"SN">SN
<Q*S0oo PPTNT<OLwtN>CQ,CR, "SN ",SN,CR

In.n.2no TEPEATR CnN~T'ROL

I 0*OS00 TE~4P:TFk(T)
lo.nftno TFLAG:1
10.07n0 PRTNr)L0N>CW,CQ,"TEmPERATIQF *#TE%P:I0,"DErPEFS(*

jn.o0)no L0C.PARAMFTIRTC(I,S*TEM4P"TEMP
10.1000 SETEmP(TE4P)
10.1 100 * CALL ICC M1ONTTflP
11.1200 CALL 11.01

I 1 110 *CALL VCC CuflTRO.
i0.1'A0') CALL 20,01
10.150') CONTINUE
Itr). I hot) INITI4LIZE
11.1,70o SETEmP(25)

I I i ()01 STOP

1t~fl0~ * CC M4ONITnR ROUTINE

11.900* M4ONITOR ICC AHILF 7EM4P IS CHANGING TO ENSO'RE
11.11t)10 * MAY POv4ER DISSIPATION IS NOT EXCEEDED

11.'l')() INITIALIZE

11.10n0 TCLCL =0OoNS
11.11040 CVCLE=TCLCL
11.l?00. SFTUP TO MEASURE CURRENT OtN V(rC FRflm V3:VCC4I'v AT 1

(iMA

11.13n0 mATT 1O0M3
11.1"100 VS~zVCCMAX#1CCMAX
11.19"* SETUP OUT CLK
11.1"nO CONNECT INPUT TO DRIVER ON CLK
11.1700 HIDPIVE =vIHm4iN nN CLK
I I. I Ann LnnrPJVF VILATN flN CLK
11.1900 PHASE 13 z2/3*TCLCL FnR 1/3*TCLCL
I I ?nnn FoRCE CLK OITH ONEWR
I1I pt0no PUT WIT INTO RFSFT STATE

C- 20



ROET:86 l'9NOVSO V018 DISK( NAmE: ETEC-24 TJ44
D)ATF 2t-mnv-pa TIME 14 : 20 PAGF 7 OF 16

ll.2?00 CONNECT TNPUT TO ORTVER ON RFSET
1l.?3fl0 ~4TDRIVE :VIHM4IN ON RESET
1.PI10 LOORIvF VIL4AX ON RESET
11.2500 FORCE RESET mTTH ONE

I I. PAn PUT OUT INTO 4IN MOOE
I1?0~ ONETINPUT TO DRIVER ON MN

t1.?A~00 HIORIVE z VI'HMIN ON 4N
I I "no Ler) I VE a VIL'4AY ON 4N
11.5nno FORCE PAN ovITH ONF
I I .31lIn HURST ON
I I . O2()
11.i1\10 ICC=CLIkkENT

11.3S'00 TF(Nr1T(ArTEMP)) It.33

1 1.47flo TIME OLIT 5 MINUTES
11.3Akfl TI44CIJRSEC
ii.igoo ICC:CURPFNT
1IJ10 PRINT CR, (CURSEC-TIM),CtIRRENT

*'200 TF((CURSEC-TP4) LT 300) 11.39

11.4uo0 B~URST OFF

I1*~Jsflo INITIALIZE
I Ia 0 0 RETUkRN
I I t440fl *I
II .19)O EMERGENCY SHIWTDOPIN q,)JTINF
11.5l00 SETEMP(25)
II .stot INITIALIZE
1 .S 1 PRINT *t~GtGG~ttGtG1GtGGGw
11.531)0 PRINT CRCRCR
1*.sun PRINT *ICC EXCEED)ED MAX LIMIT DUR~ING TEA4P CHANrF",CA,

11.55"', PRINT "TEST AFBORTEDn

?0.0100********************
?Pon~nn *VCC CONTROL

;)0,n0) LOOP 20.?2 VCC m VMINVMAX,VINC

?' .7. ICC'VSS z LI,41T
*CALL VCC VERIFICATION - VS9

P*~~) CALL 21 .()1t

c2-21



14oR6j F) T:R A qNOv'30 VO.A DISK NAM~E: FEC-Z41 TJlw
)ATV -NOV -90 T IME 14 : P0 PAGF 13 nF its

1 0.lk)0 LOGPARAMETRIC<1,9"VCCU,1VCCICC
?n.12o0 PQINT<OLUf~lCR#CR,"VCC a 'pVCCv*VOLTS ,pTCCv"A'4PS"
20.15n0 * CALL ORIvFQ SFTIIP ROllTINE_
2nl.1400 CALL 22.01
?O.ISOO * CALL COM.PARATOR SETUP ROUTINE
?CO,1b00 CALL 23.1
?('.1700 * CALL LOAO CA4i) SETUP
?01MOOn CALL 24.o1
?0*1l0fl * CALL DRIVE LEVEL CONTROL
?0.1( CALL Vk.Al
20.210) DISCONNECT LOADI flN DATAO
20.?20!) CnNT I NIF
?4) ?W0 PFTURN

21.0pn0 * VCC VERIFICATION - V35
?1,n300 * *****e*********
?1 .04L00

L)1.00 IIPORRS(t)
2t*07f00 HPAQCL(IICCVS5)
P1.O00 HPtR!V(lv1,VCCVS5)
P1.0l900 .wAIT ISEC
21.1O()fl ICC=TVSS
?1.1101) Vl:%4VS5(vccv55i
?21.120 IF((VCCVSS-(VCt.VSS*.01))(V1((VCCVS5,(VCCVSS*.01))) ?I

.17
?1.1300 PRINTOLIJN> CR,-FAILED TH4E i,VCCVSS,*VnLT VEE-VS5 VF,

IFIC AT ION"
21.1JOO PRTNT(OLIUN) Cq. OTEST WAS aROIkT~Fn

?1.15)() DISPLAY 2t, FAIL
21.1Y6'n STOP
I? 1I.1)') DISPLAY 21P PASS
?l1'14nn RFTU)RN

22,nt00 * **************
??.nA)on * nRIVER SETUP

2?.050(1 CONNECT INPUT TO nRIVE-R ON DATA!

??.0700 HIDRIVEw VIHAIN ON DATA!
? .nqno LnnRIVF z VIL4AX (IN (OATAI
;>?,*0qnh INHIPIT DATA! wTTH ONF
22p.j100 CONNECT INPuT To oPRIVER ON rLx

I 1~(i L nrNrIVF x VCL ON CLK

C- 22



'ATE 'i- jnv-mo TIME I'4t2o PAGE 9 OF 16

22,13") TNHI~IT CL' 41TH ONE

22. 1 50 R E TI.JQ N

23.10AV*********************

P3.2000O COMPARATOR~ SFTIIP ROUTINE

?3.,;oo CnNN'ECT OIITPIuT TO COM4PARATOR ON DATAO
?l.'iOflO LOCDwPARE z .49;V ON DATfiD
P3.7non H41CflPAPF z 2*LIV ON DATAO
?3.90nO RETUQAJ

?2i.010O ***************

2*nn LOlAD CARD SFTluP*
p4.fl3O0 **************

2?11 . ) an o CONNECT LOADI ON DATAI)
?'4,0500 E-V97
?11.0600l VS7:LOAOV AT LOADI*NOUT
?'J4.n7nn WAIT 50MS
pu.0n0I) V1:=4VS?(LOAflV)

Q 4) n f I z I VS87

2P.1lofl PRiINT <OLUN~o "nEVICE DRAWS MhORE1 THAN*.LOADI*NIOUTv"Af

F CUJRRENT"
?'J.12ni' INITIAL17E

2a 1jn STOP
2.l140A IF((LOADV-(LOAD)V*.01))V((LOADV+(LAV*flhi)) j?L.1q

?ti,1501 PqTNTO0LUN~p CQ,"FAILE) THE OPLOADVP"VOLT (LOAD CARP~S'

-VS7 VERIFICATIONN
P'I.16no PRINT<OLIN CR, "TFST WIAS ABORTED*
?4J.1700 DTSPLAY 24, FAIL

?U.Ior1A DISPLAY 24l, PASS
24?n0" RFTuRQN

?M*0~OA **DRIVE LEVEL CONTROL

2A.flf0 NI)R'IVE a 2.OV ON DATA!
PA.0qin L00RIVF z 0.8V ON DATA!

P9. 0700 LOGPARAMP-TRIC<1,9-DR--2.0
2A*n0n0 PRT'T<UL'JNCR.CR,"DQIVF LEVELS a 2.OV AND nRvm

29.9o( CALL FRF(4tjFNCY CONTROL
?PAI1flC CALL 3n.01
?A.1100 m4!DRIVE z 2.22V ON rDATA!
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~'T! b INOVM V0( ISK NAME: ETEC-?"J 1.1-

t'?)' L () ) kI V E ) f. 6 V ON DATAT
)Lr*r,%A ~ O Q (F Wc I )PU

~I G;el0 PsT vT(nLINCR,CR, OI)RYVF LEVELS z 2.22W AN) 0. bv
?A.hn CAL.L FREOUENCY CnNTROL

sk.1 . CALL 30,01
?'~.1"'i) n!QIVF S 2.4iV ONi DATAT

'M.A~)~L00NITVF x e%,1iV nN OATAT

pR? A 00 LOGPbRAmFTI1TC(1 ,Sfl))P_

?R.P?nr) PpN<~JlC*R*QV LEVELS x 2.41V ANJ) O.'4V"

4?)a.?300 * CALL FREQ'JFNCY CONTROL

?$.?4Q CALL V)0,01
)m .?900 QF TijR-

10.fl0fl * FQFWVENCY CO)NTRO)L

1;o 00 PRINT OOTi HEAnING
3n oc~in) pri I T-CnL'J%12CR,"DhJTY CYCLE
100 ) 0 LOOnP jn.OA n)CyrLFuI)mIN,OMAX.OINC

10.n700 PQTNT<OLki,3, "rnCYCLE*lOOlTOC, U2

o.tA0', LoOP 301 FIQE(mFM!N,Fm*KFlNC

3 1,11,11) PQIP1T<OLU~i-CROFREQ2,FREtQ,"

10. 11) LIJGMARERc1o5@
A0.14t04 j))rPAPAmfTRJC(1 1 S"P**FRFfJ
l0*tsh00 CYCLE 2 TCLCL

An.161 CALL PI'TV CYCLE CONTROL
An'1710 CALL 35.flt

3ofl q0 CJNTI)Qj~

3~.0?0 * LUTY CYCLE CONTOL *

jcS*0r0n * MIPTY C'VCLE !S IN~ PER~CENT OF PERIO

35* Islfl Lonp SS,1? TC~4C..PmN*TCLCL,i)mAt*1CLCL,,)IdC*TCLCL.
15.07no * TCHCL a CLK PHIGH4 TImE

3s~)14)0* TCLC4 2 CL" Lnnv TIM1E
'Ac~ nofl ICLCN:TC-L-CL4CL

55.1('00 * CALL TESTIN~G SFTu.P
Ac; .I In ( CALL 4().lf1
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I AAFr !A's tqvilvpn Vo.A OTS( N4E: ETEC-24J T.JW
I TF ?1.40v- A( T I'AF t (A: 20 PAGE I Il OF 1

,46e TESTT'4G SETUP

Je).qon ERFLG x 0
LiO.n6an TE(TFLAG EQ 1)4l0.08,40.1

d no, 7 t CALL P1-uSE CONNa~ECTS
41 CALL 4i1.e0

d ( I 0 PASS ONE
LjO.1lon * C"EC' AnfORES9/DATA LINE-,4E,wR

p 1)1 ALL PHASE T!'4TNf,-PASS1
I441li CALL 4?,07

~e))'I)l FORCE ADl 41TH PATTIERNIR7
iJO*1'r,00 INH.TFRT Ar)! OTTMr PATTERN

- ,r Pn~rE CLX LvIT'4 fNF16?7
-) FORCE READY 41TH ONE

/I l 14) o FOR~CE 'Al" WITTH PATTERN
4 -0( Co4APAPF AnoP A!TI4 PATTERN

141). )1 rj) V S AOR AIT04 PATTERN
uno),.?Ofl rnM~PA.RF 4F NIT PATTERN

'.~'AASK 4HE &Ib4 PATTERN
n CP A~ Q F vR IhITHu PATTERN

,ifl) > i M A 9K 4R 4!TM PATTFRN
IJO.'~(i CnmpA'F WLf)A 47TH~ PATTERN

;P l .1 1 4LOA wTT~4 PATTFRN
'jlqj CALL TFRTlNG CONTpnL

n . A I ()(I P 0a 5 T vv
;;) Ct-fJC' ALF

jt ;, CALL PmA SF T I ANG-PASS?
'a r) 41 CAL L 4 2o L

*')S(1 Ffl.?CE ADT *IT-4 PATTERNYiRZ
n .) 14HITT A')I %I[TH PATTEQNI

'* 7' FnQCE 1%, tqtT TI PATTFWk

k4 1 1-i FoQCF 4FAnY 411" nNF

LIO'l ) f Ff1PCF MN wlT PAT TFR'lj
1 If rU 1i%404 4E ALF 4 1TP4 PA T T FRtN

Lifl1 S.i)l K~~p ALE v T 1 ~ PATTF)4N

rj~1C ALL TF4I&;,nlP~



A n k 0. v f) T H s6, I ~l )V A 0 V0*14 r)T !K NiAli FTEC-?a T .1
)A4~ r E 1 1 v-A f T T 1F 1 44: ?0 PAGF I? (IF I

u ) 4 , )* PASS TH'OFF

14 n 17.h I * CHECK QI

1401411* CALL P4HASE TlMTNrf-PASSl
lt,' IJQoO) CALL 4J2.;7
440*noo0 FORCF ACT *17TTH PATTFRN;PZ

') . . I n0 1NH T 'T A Ol YiTTM PATTFRM
n S,) n F w r F INS PVTT'4 PATrEQN

1) Sft Fn~r~F CU'P -%ITH ONE.;RZ
9 14' 0i FnQCF 'qFA An TTH nNE.

C % CP A 'F w0 wT T PA TT F WN
c; 7.i A9 S~~ x Q vTH PATTERN
l - CALL TESTING (CflTPI1L

C 0 f)0 * IAS I(I

* r 6L L P IASF TII7NG-PASS41
j0.n1'ofn CALL 4a?,5 u

'U t~, FInQCE A')! %I T. PATTE-W'RFZ
i* rliT~'41 AOJ ,41TH PATTERN

r '. ~ F INS OW rH PATTFPN
Fol'rF CL"( wl Tr4 nNERZ

,i wor F ')Q CF r A ()Y v T H JNF
14 . 710 :, jL TH, PATTERN

110.7inI rnmoaPE OTP 811H PATTERN
if, * 7 ?') 0( 'A qte r) I W ,y7 PATTFRIN

0 *74 r. n C )APOE r)F,4 /fT" PATTERN
*7 ~ 16'Aq A ' )FN * Tr' PATTFPW
.i"r AS L flL. TIS INr rnNTI?(L

9 7/ I-AU

* t LOCPAPA5,FTQTC(I *q"O")>TCHCL/TCLCL*lt~o,'41OffERFLG)

I * ~ *PH41F CnNm'Er TS

dl *h *P"ASF I
I'Ii A~" (I JNFCT To P14ARF (IN N"T

, 11 * &.1 85 H ,I F 3

0410 r( c,4 -4 ' JE C T TO PHASF (IN I NTP
.j~ f~nr * bSFA

r, -1 r\ EA C I T', 0,4,SF: 'Itj CLK

,j 0 1tI4 A 4; F 4

C,) 1'', CCv I I1f) P -4~ AS ,, R F',E T



oioA~ AF)rA 94WOV0.8 nTS,( NA 4E: ETEC-24 TJw
0)ATF PI V\,f-AP0 TTIMF 1IdJ2 0 PAGE II SOF 16

/41 1 a n cONNECT Tn PH1ASF rON READY

/'I ;()( P'HASE 0,
411a rr)'NMECT Tl PHiASE 0(4 TEST
LAI.170" PHASE 7
41.100 CO.N'4ECI TO PHASE ON~~ HLna

Qj1.jQf0 PHASE 8
44 1. ;) oo ClUVNEC I TO PH4ASE ON MOlLD
4I1..10f) * kASF 13 AND) 14 (16 DATAI LINES)
41 , 72 n 1 C(1NVEC r TO tATAPHASF flj ADT
',j .p)o TFLAG231

I . 460 RF 111pIj~

*?1o PMASF TIMING

1191 D S.-4 IS THF OFFSET NFFI)ED TO FAITNTAIN fOAr H4OLD TIMEF

7 0 o PSS 1 F E14T'Y POIJNT

* ~ P' O-$ASF A z TCLC-q FOR TCHCL
~t n n o A T AT

pJ.1~ PH ASlF I~ A TCLC.L1ONS.So FOR IsONS
to PW-ARE I U TCLCL-3;ONS-Soij FOP 40NI~S

li o 15' SFT kj P TF COMPARE PHA54FS FOR Arlk/I)ATA LIN4E,fHE,4I)
4;)lfl (1 DASF 9 :1lOjfSw~kt FOL? 2ONS

*PAIS TAO ENIT-Y POINT
L

'i')?'0 PHASE .3 tCLCH-Sm FOR TCHCL.

4?. do'J PHASE 13 2 TCLCL-3'"1S-Si& FOP 4nN~S
4?.?r,4) PHASE 14 m TCLf LmIANS-So~ FOR OnfNj$

13;). o 1 S FTI P TH-E C"t-'PAF PHASES FO5R ALF

L?.?7CV) TF(TCLCw LE Q04,'J?0NS) U2*3v'a?6

"I PHASE 9 -S F(IR P ) 4q

142. ;?oO PHASE 10 sx-,S,- FOR 1)N 4

it .'"I P-4 I IF 1t' 2X-J4 FnP )1g
5
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~0.F'tT:V I9~U0 VO. flSK INA4 FTEC-,Ju TI,

,4?. ;si)o 14F Io4N
4 e). jt )

'4 1> 7 )O OPASS TtiNEE Eter~y PnT'NT

'i?*.Qnl' PHOE 3 a TCLCH-S" Ffl' TCHCL

IJP.4)lofd PHASE 13 =TCLCL-30NS-Sw FOR UC1NS
4?j,J)ti PHASE IM TCLCLw3ONS-SW FnR 'ioNS
Q 2 I i() 0 SE.TUP rHE COAPAPE PHA-SFS FOR Pr)

,4?. J6)O) ('HOSE i10 -4Fo A

'i?.00C Pq4ASE 11 zXwS4 FOP 2ONS
c.1 1)0 PH4ASE 12 =X-SA FOR 2ANS

';i)i PASS FflPUI FN1'WY PnTNT

PtAS 3 a O NS.Sw FOP TCHCL
UP.-71) * nATAT

4,3 . l ( PHASE 13 =tC&4rL-90NS+Sw FOR 130NS
i.' . ; q 0 PHASE 14~ z Tt>1CL-90N5S+8v FOR 130\S5

(4;) * S F T i 1 TF COM4PAPE PHASES FnR DTp,')Fw
T )i F (TrLCL LF 1 1ON.+2NS) 426#1./

'4?*~9lf x x2CLCL-?0

'J> f( P~iSF Q x+SN FOR 20NS
,J e' 6) hrI0 P P A S 1 1t =X+.s5 FO)P > 0 N
(i,)*#7, to PI.4AF 1 1 :x+SAr FOrp 20NS

4 ) 0) HASF 12 =X3 F114 2 W')J

() 1: (o * P:HAqsF 9 =014S FOP 4N

,1?. 11 ),) * PN5.5F 11 =01Y.3 FOW 4 0 N.5
7PON* V 0i4 AS 12 XONIS FOP 'J0AIS

7 -k () ~0  * F~il

~41;. 0 P I TESTN Ci)JTPL*

AT n 1)t V ,- ;1 + TOn A I-I jlTTw FT #CI A~ 4 Sj AVF Fsf!
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* ~ ~ Q*s. 1. 0 V 0. ti ~~F: FTEC-?4 T1w
tAT r I- nV -Tn At 1 uTI'E P AGP IS OF 16

7 ". 10 T N: " T RIT 0 , n AT I T (1i.F7

1 .-1 "1~ L A1;K C 4 nV

14 C-1 ) n ()TN F (E ZR 1 wT C ; 4 C ; C

11,y 1 r0 0 F IQ FrLGITTNF

*,.p IE ;rP PIIOTTNE *

I T P' S Rh'm(cTrH) 'Ili.', I SF,?

1-4... '-1 .PFL 1r ] Q. I I

4Cl0fl'~ LI1 0 
hiQ* 4 I 1,QnTN

jO. 17 0 PIF L ̂ 5 Gz?0

,J io qn) .1 I A TFS T< O zj I ;)

*0 * * .* * , 7
'J.J. !71'1 Ri', <fIPT&LI,>* A " (?0 .T) !rflC eq

JQ 1 ,n 0PTN T<n'l 1 "> -Lf'

AlO 1) PF.T"LAG=1 k>"*,.

' ' ) 1 <41 1-'tn 7co. z i

~ 1 ~TX T<?(LI'>"AL1

0- Pc, Q T N T< ti .A > I I, no; " C600 ( 1 0.' IT 0 .O -4
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lig. 17on PPjhjT(.)LIIN"TIT&

£Io* r~nlj CrPNTTN11F
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l< )a MA 8 6~ OATF: - ;)-tl0-A0iTmFO lM: alh?7

L I JF 9,FCT1' PI p~ tilT PIN

I . li nO * PTN ASSThdrZNME1JTl FOR APE, tiP

In ;n I t A I Arl ~ T'99

P. nnon ? wA n A7) P I hit

47ll( 4nA A 069 TN

ixan A L)r PINIA

QtAT A041 PINIP

1 .)00 1 AI AUr) 0 1

1 07Ya r NA 3 I N I I

14 n n I Ya 1 A(;) P IN 11

17nn 7mA Ar)IT PINI5
IInnRj9A0 D PTN19

lonf I QYAT Ar)3T 07,416

pn~nno ?o7n Ana L'ml

? 5 1) ~r) E1 T-?i
? tY LF p TF N

-; n n ) n nt

3*nn ?A I PESFT 9 1

1.0n 3iEtw FY PIN??2

367oAn~ Myr pIN??

JR~nnn AXA wnPT'V3.?
IQ.nnr 9 y tr) 14K PIN33

I n nI nn 4 njfI7A ( 14 7Ni
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4 4U, nn f) 44ei7 A fl A 1 TK4
4r3.ff)no UO Afli9T TI

460Ini7hfl A019nf PTKNR

u p ~ nf no a A 7 l n P I 3 O

94no 51YAT Afl9T PT'JQ

9. 1mn o) r)YA O AD ihlTIN

c;7.noo 9,1i 5 JA T H 0L ) 1f
s~~ ~ ~~ 9 0A t ) vc p IN a 0
qq.11n 9 V A I A 1) 1 ?I I

A n .0 n n h7A I A 1) 2 P T N 4
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MISSION
Of

Ro~me Air Development Center
RAVC P&Lfl and ex-cuteA xe~eatch, deveopment, te~'t and
6 etected acqu24ition p~aMs in 6LLPP04.t 06 Commaond, Conftot
Comnicat{0n6 and Intettgence (C31) activitieA. Technicatz
and eng.Lnee.~Zng 6uPPo,%t within a~etUad o6techicat competenc.eu4 p'wvided to ESP ftog'um OffZeej Ipoa) antd oijzeA ES
element. The p'incipat tekchnicat miAsion a~teaA aite
commanication6, eter-toLomagnetic guidance and contow, 6asA-
veitanze oj g,'wwid and aeAoA pa-e object6, inteftigenwe data
cottection and handting, Z~inoation sybem tec.notoyy,
kono.,pheic ptopaqoat.on, soItid4 tate cenLceA, mivtowkve
phq&Lcu and etect/conic tefiabitity, maintoinabiUty and
comnpati~itity.
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