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ABSTRACT

THIS PROJECT USE FOR TEST AND EXERCISER INTREGRATE
CIRCUIT(IC) IN EEPROM MEMORY TYPE. DESIGN BY REFERING TO DATA
SHEET OF DEVICES. FOR MAKE SURE 100 % QUALITY BEFOR DEVIDER TO
CUSTOMERS. THE METHOD TO TEST ARE FUNCTIONAL PARAMETRIC AND
PROGRAM-ERASE EFFECIENCY THE FUNCTIONAL TEST PERFORM BY SIMULATE
TIMING AND TEST PERFORM BY INCREASE OR DECREASE VOLTAGE SUPPLY
FOR TESTED UNIT. THE PROGRAM-ERASE EFFECIENCY TEST BY PROGRAM AND
ERASE TESTED UNIT IN MANY TIMES.
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1 PERSONAL COMPUTER
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SOFTWARE #u¥ou Taun ¢ msa?’wﬁtyimmzifuagjﬁ'u DEVICE fia0ams TEST
Taudnuusvedyg e 198491n DATA BOOK iAay DEVICE (g IuNANUINYDI
swnuaﬁuﬁy) HaiIMIATIABUTYYIU DODATA OUT) 910 LOGIC CONTROL
BOARD
2 LOGIC CONTROL BOARD
vimiitdsdedyenuein BLOCK A 1 WAud DUT BOARD Tavesfims
MMUARIMLIYEY DUT(DEVICE UNDER TEST) uazezifloud i Tnofd i
9N COMPUTER A1un19 INTERFACE BOARD uenainfidaiiiu DRIVER BD ot
'lumiﬁuﬁq;tywm"lunsﬁﬁﬁtymmﬂ:wiaﬁu DUT a9 MugaLOGIC CONTROL
BOARD uruilunguq fie DI DRIVER,CS DRIVER 1ay DO RECEIVER  stazguiiu
Fygnamaaadimizmsiinuveunisd1éi FRONT PANEL
8 INTERFACE BOARD
i OUTPUT PORT fivsrhimsdanis 19y LOGIC CONTROL BOARD W1
1A STEP 489 SOFTWARE uaziifuda INPUT PORT daynisi DO(DATA OUT)
910 LOGIC CONTROL BOARD 1l COMPUTER #au
4 DUT BOARD '
¥u BOARD #131dUNITRRImsAs19d0u Tasasdmssasumisues
DUT 1u BO ludnunzeed MATRIX ieanmnsafmmuaduniugasialu DUT
BOARD swaziduase lanarluunae'lyl
5 VARIABLE POWER SUPPLY

4 L] (.Y [
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_n18l WRITE PROGRAM '

1 COMPUTER ssvinmsadnifynss €S,DI udrda88An19 OUTPUT PORT # BD
INTERFACE uozTuvmsifuaiufiesfimuaduiniisves DUT fideans PROGRAM
v Tauazeenii OUTPUT PORT i BD INTERFACE i5uiu

2 dygaminds 1 wwdanda LOGIC CONTROL BOARD &1 BOARD fissvieuiiu
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2 INTERFACE BOARD dadfygyiai 11/ LOGIC CONTROL BOARD &4 BD i flasvinlvl
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1 1sgian TRUE C
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1 Jszian TRUE C
NMC93C56/C66 2048-BIT/4096-BIT SERIAL ELECTRICALLY
ERASABLE PROGRAMMABLE MEMORIES !
NMC93C56/NMC93C66 1iu Todmuauarmsianlaao vy cMos

4

A ] [ a 1 =3 <
c}saﬁnu’wmmm 2048 11024096 Un uazumrﬂu 128/256 16 Un ?‘lffﬂﬂ’t)i

o o
IIquIaTITAY

4
m3yadnl¥nszunums FLOATING-GATE cMos 431918 una1m
usaau s

LY a: "y v [) ° ar
voyanes T ludamiasanuswetlounuy SERIAL ndn
o ) ' °
INSTRUCTION ADDRESS 11 DI 1oz 48yais 1d9nu110a 181980011910
PIN DATA OUT (DO) A31%8 SK (SERIAL DATA CLOCK) veilaon lugddygnu
4 4 o '
umn Locicro” 1l Locicr 1 ieideudoyaudauazeon nisio SERIAL
& 4 o
INTERFACE 11Uy MICROWIRE 93iMuoUNY SERIAL INTERFACE v01 lulas
¢ /o o g Y
peuInsaimesias lulas Tnwaaeia 1y § INSTRUCTION CODE 148y 7 CODE
» v
91U AuiazAion au auianua Bou Bouianue uaziwauuasidou
NMC93Cse/66 hisutiudesauneudouniofouiinun dyna BUSY Uy DO PIN
werpamsanysaiveants Tusunsu UNIT yadafidevoauiosmainisiliannsiiuig

fle il LOGIC™ 1" yniin

Exerciser 12



Block Diagram

cs »  wsmucnon -V
SK » DECODER,
TR ,
NSTRUCTION oo oﬁ;ﬁf
& REGISTER AN
GENERATORS.
2
b L}
ADORESS 1GH VOLTAGE
REGISTER GENCRATOR
AND
o PROGRAM
Ver . TR
A 4 r
EEPROM ARRAY
. g“i‘;‘:‘/'m 2048/4088 BITS
(128/256 x 16)
Vg5
| oata w/our aecster UMY
16 8T [
< DATA OUT |
R« TR
TL/0/9617~1
o s
NIMNHYaIn UNIT :

7 INSTRUCTION CODE fiuaras 1¥lums1et 2.2 1dunnh Ms veq
%" INSTRUCTION wziilu LOGIC" 1" Saveituiifuiinibuusnues INTERFACE
SEQUENCE uaziinaeq 11U 10 1in s21iu OP CODE uaz § in ﬁazs:u ADDRESS
ioiden REGISTER

o .
_m3emuvoya READ :

@n1¥ READ INSTURCTION szifindeyadeeeniivi DO niann’ldsy
READ INSTURCTION t1az ADDRESS #issysziideyadninmitsnnuswes
REGISTER fignifienu/és 16 fin SERIAL OUT REGISTER uazil DUMMY iin
{u Loaic o mgnmaanmnauummnaawawauawﬂummimnwms
wlasuannznnoniie® veedyam sk

m3auuazm3tioy EARSE/WRITE ENABLE (EWEN)
tﬁmméfu'1vl=§wwmmiw1ﬁﬁuﬁ'1gﬁm szihumsdaan11z ERASE/WRITE

¥ '
DISABLE (EWDS) siaviu fiflnmdesnis Tusunsuozdesiiids ERASE/WRITE

.
O bd

J A : ] : J
(EWEN) 'thaunumsmazann:w%’auwsunsu VWATANIWITUHUIUNIVSUMANA
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ERASE/WRITE DIABLE (EWDS) #3sumanmsiwsau W SUPPLY 1¥iiuda UNIT
miau ERASE
msau vz Tusunsumniinlu REGISTOR fissydas LOGIC'1" uasndasn
iingqaioves ADDRESS doyiai CHIP SELECT ssiffonaniziiiu "0
TAILING EDGE vodyq1ai CS 7192313 SELF-TIMED PROGRAMMING CYCLE
Hazilan DO wzuaAIdiy I READY/BUSY ousnaniizuasda UNIT &1 Cs v
HIGH 1d391n 250NS(TCS) §191 DO 11w LOGIC"0" szuansiini Tusunsuda
Tiauysel & po iflu LoGIc!1 uanein ADDRESS REGISTER fiszyfints
TsunsuSeudoouds uazgilandouiissviiadeduse 11
MiauNIvua ERASE ALL (ERAL)
fida ERAL wiims llsunsuyn REGISTER lumitsanui ¥l Locic
et 1*msauianuaszadiofusds ERASE snduamuiand o OP-CODE uazi
1 DO fezfidoyn i READY/BUSY éqﬁzuanﬂnnz‘uméﬁgﬁmné”amnnm 250NS
(TCS)
firds WRAL 1fun1s Tusunsumn REGISTER Swpliudoyadaszyluside
imiloufiumsilion ¥1 DO 2UARIANIE READY/BUSY
MsUNIANMITa/un ERASE/WRITE DISABLE(EWDS)
xﬁeﬂmﬁuqﬁﬁmqn?aéqﬁﬂﬂnﬁﬁﬂzmmu%ya'luﬁi UNIT f1da ERASE/
WRITE DISABLE (EWDS) szonidniida Tulsunsumneds snidudda READ 34
suifludaszindrds EWEN oz EWDS

*swazBvanuAueyluaIu DATA SHEET*
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Connection Diagrams

Dual-In-Line Package (N) . Pin Names SO Package (M),
)
7 cs Chip Select
e Br=Vee K Serial Data Clock
— 7=NC
k2 o]} Serial Data Input
i3 s}-nc '
00—4 sbcno Do , Serlal Data Output
GND Ground
TL/O/0817-2
Top View Vee Power Supply
See NS Package Number NOSE
TU/D/9817-3
Top View
) . See NS Package Number M14A
Timing Diagrams (Continued)
ERASE:
e [ r."“
B2
I / iy CHECK STATUS STANDBY
- s’ 4
TRI-STATE —lsy ~ =t
00 £ ! BUSY READY X TRI=STATE
ft——— lm
TUD/9817-10
ERAL
« Uy
s/ i
a0 SN LTTTTTTTTT N,
27
Tk 4 pust ) ROADY JRESIATE
3
fe——tf M
TL/D/0617-11
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Timing Diagrams

Synchronous Data Timing /’
Y \ /
s V._-—* — 1 u® q '
tesst tsn } tsa tesn
Vi !
SK
Vi,

too Yeor q:
VoH e—r
DO (READ; 1
(RERD)yo,
. ‘o
e
00 (PROGRAM
( Mo C , STATUS VALID

TUD/9817-~4
*This is the minimum SK period (Note 2). .

READ:

s / — —d o= ﬁ-\'f/— ‘
JTUUUUT U
VIR 0% O N NP

w ~BOE00E00-

2 Jemn
L{

TL/D/0837-8
*Address bit A; becomes a “don't care” for NMC93C56.
EWEN:
: b ) W
L3
* X | \/
0l t 0 0 1 1 L] X
TL/0/0817-4
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Timing Diagrams (continued)

. ¢
TUD/0817-7

-/ N2t

00 %) : ) - - sy READY

TL/D/9817-8
‘Acdress bit Ay becomes a “don't care' for NMCB3C58.

-/ e
JUUUUUU U U

00 —2 » ‘ BUSY )/ peaor

-

TL/D/9817-8
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2 1l3z10m NON TRUE C

NMC93CS56/CS66 (Tlu 2048/4096 1in 128/256 REGISTERS 923
REGISTERS uivdau(liisnnnth REGISTER Wanualuda UNIT) ansedleadiu
JeyanuluTasmsTusunsy'3lu REGISTER dafunmissanuivduiiud
"PROTECT REGISTER" ADDRESS u3nlu REGISTER szqnileaf ADDRESS i
sxTaudon1u DEVICE #41fu REGISTER ma’nfunmﬂm’fogamaﬂuﬁv UNIT
dufunwndadfing Tusinsuunsi ADDRESS Fanawiilu ADDRESS fgntloatiu
Pudreeisudoyamaniy

f1d1 READ ¢ Tvan ADDRESS v04 REGISTER n3naavzsm i1y 8 fin
ADDRESS POINTER nfimmfui?mgm:dman"luﬁnymz SERIAL 88AMNY1 DO
TausnTuild uazezidouluis REGISTER §a'il uazazasvoyasemnsunua lu
usudniu msfleudeyaaunsamidunnidoyaldiguiv

msisuaunIniidieaTaelisuiludes ERASE nou msidoussilg
ii}o PIN i 6(PROGRAM RNABLE) oyluan13z HIGH &1 ADDRESS 484REGISTER
fifouttouny ADDRESS Tu "PROTECT REGISTER" deyavzilion 16 1in 14
| REGISTER ¥4 128/256 REGISTERS Mdgyqai ¢S il HIGH mwmdanis
o Tilsunsu vIDO szuans READY/BUSY feyaniluda UNITS aunsonsey

NN 40 1
Block Diagram

s $1  INSTRUCDON -« Ve
K #|  DECODER,  |g——————ee——m PRE
o INSTRUCTION w&%&&“' ¢ Pe
REGISTER GENERATORS
s I ADDRESS COMPARE 4
4 AND HIGH VOLTAGE
ADORESS PROTECT WRITE ENABLE  [——d]  GENERATOR
REGISTER REGISTER N AND
PROGRAM
TIMNER
l Vep
y
EEPROM ARRAY
. o';‘f‘;:’%” o 2048/ 4096 TS
(1287256 x 16)
16
READ/ WRITE AMPS
1 < Vg
o] DATA W/ 0UT REGISTER o] ounuy
16 B B

1S '_I
00-¢ DATA OUT . |

BUFFER

4

TL/D/9209-)
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Connection Diagrams / ,

PIN OUT: Pin Names PIN OUT:
Dual-In-Line Package (N) cs Chip Selstt SO Package (M)
SK Seriat Data Clock

s A Bh-vee DI Serial Data Input Nc—1 ~ 14N
sk—{2 7b-rae [v,0) Serlal Data Output cs—{2 13~vee
o eb-rE GND  Ground sk—3 ¥ - pRE

po—4 Y P PE Program En.able Ne=d4 itf-ne

. PRE  Protect Register Enabie s 1ol—rpE
foo TUD/5208-1 Vee Power Supply DOT 6 ol-co

op View NC—{7 8=NC

See NS Package Number NOSE
TLD/9209-2
Top View

See NS Package Number M14A

Timing Diagrams

Synchronous Data Timing
Yo
PRE 4 *
tores Y
i | [*] rRen -
PE Vu.j |
cs Yo = 4 \ R Y
- 4 N—
V= g 2 \ oy
K D ‘ [
vl m‘
loxs {tom
A\
o v..D( X X
Yo tpoo ‘ teor tor
00 (er0)y .

Vou 3% ) o
W(PW)VM—:L . STATUS VAUD __;—

*Tivs 18 the minimum SK period (Sea Note 2).

TL/D/8209-4
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Timing Diagrams (continued) . . .

READ:*
PRE = 0,PE = X

I .

o / : ® N = .ﬁ-\,:s/-

TL/0/9200-8
*Address bit A7 becomes a “don’t care” for NMC93Cs56.
“The memory sutomaticaly cycies 10 the next redyster.

WEN:
PRE = 0, D0 = TRI-STATE

"‘_J , e
«/ T\ \
UL

, TL/D/8200-6
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Timing Diagrams (Continued)

WDS:

PRE = 0, PE = X, DO = TRI-STATE

=/

)
3

\e/

e

WRITE:®
PRE = 0

TWD/9209-7

)

ARRARRRRRN

cs/

2

s\

AL

*Accress bit Ay becomas & “don't care” for NMC93CS56.

¢

Busy

READY

TL/D/9208-3
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Timing Diagrqms {Continued)

WRALL:®
PRE = 0

I s - -
< | \

I

-/ T\ 1\

A LOOBOR

00 A N \ BUSY i/ peapy

{1 {3

e
*Protect Fiog»slu MUST be cleared.
M PRREAD:*
PE = X

) — ) I

1© s o
PRE _J

- . 3 domemmmanamd e

¢ {3 =={
=/ ' \%/

Dl 1 1 0 ses X
N 2 heaaen
W Bl]

*Adcress bt A7 becomas & “don't care” for NMCRICS56.

TL/D/8208-0
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Timing Diagrams (continued)

PREN:*
DO = TRI-STATE

/ —i
mJ ~

A WEN cycie must precede a PREN cycle.

PRCLEAR:®

.. o

TL/0/9209-1

R

-

AT

|

TRTTI

Cs/

N o X

- TULLU UL

b /1111--011|1

BusYy READY

*A PREN cycie must immediately precede & PRCLEAR cycle.

f—— typ

TL/D/9200-3
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Timing Diagrams (continued)

- B NVARRAARRARRRY
] B NAARRARRRRANARN

*/ 2
_HIUUIHJUIHIU1HIUIHIL
/XA

00 BUSY READY

Mewra

‘Address bit Ay bacomes a "don't care” for NMC93CS56.
tProtect Register MUST be cleared before a PRWRITE cycle. A PREN cycle must immediately precede o PRWRITE cycle.

PRDS:*

EooR (NARARRANY

" i ARRRRARRN

2 )

=/ 1N & SH
_ﬂfUlﬂIUTﬂIUlﬂIUlﬂIUL

00 . S— 0UsY Y Rrgapy
e twp

‘OME TIME ONLY mnatructon A PREN cycle must Immediately procede a PRDS cycle.

L

TL/0/9209-13

TL/O/9209~14
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. .
NMC93C556 1az NMC93C566 3 10 INSTRUCTION fauaadluaisi
U 3 .
2.3 MIvIuveya READ
iMilauiy NMC93CS6/C66
d .
maey WRITE  :
miJouiy NMC93CC56/66 a1 PE 9edell LOGIC"1" vaiz Tvan WRITE
 d
INSTRUCTION 1da91miu PE vzl DONT CARE
- ,
MFEUMNIYING WRITE ALL (WRALL)
°o_ 8 ad a &
f1e WRITE ALL 9:151dTunsdifl "PROTECT REGISTERS" ldqnindus
Tau1as PRCLEAR fda WRALL 9z Talsunsu REGISTERS NN REGISTERS #at
Whuudeyanseyueglumas wazmdoufiuaniiz WRITE ¥1 PE vod UNIT o3
#v39gluan122 "HIGH" 5813 LOAD WRALL INSTRUCTION

iMilouiy NMC93C56/66
PROTECT REGISTER READ (PRREAD) _:
fda PRREAD \):xﬁuﬁﬁﬁqdm%gamn ADDRESS fingludauves
"PROTECT REGISTER" Taudaeeniivi DO Tau v1 PRE Aoy luan1iz "HIGH"
VWZLOAD fdfandeniniiu 8 in ADDRESS fufulumiaoawsrdan PROTECT
REGISTER 9240003163 SERIAL OUT SHIFT REGISTER
PROTECT REGISTER ENABLE (PREN) _:
f1d3 PROTECT REGISTER ENNABLE 14§ w351 ENABLE fda PRCLEAR,
PRWRITE (taz PRDS fiousz1dfds PREN vedaldd UNIT wdeseyluaning
WRITE ENABLE(WEN) fiouliaz¥1 PE oz PRE vededagluaniie HIGH vae

o o

LOAD finde 1azfda PREN s2dpaiiuiuinila Fuf1ds PRCLEAR PRWRITE
138 PRDS
BMECIREG.ISIER_QLEAR_(BRCLEAR)__:
a H ' 4 A
PRCLEAR 21A%t5 ADDRESS #ifiveglu PROTECT REGISTER inefias
& 4 4

ANABLES REGISTER YWHUAINONYS WRITE 'H?B WRITE ALL 91 PRE a2 PE
Ao8gan17z HIGH Yug LOAD fdy
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PROTECT REGISTER WRITE (PRWRITE) _:

PRWRITE 19dmiuideudoyaasludiuues REGISTER #i PROTECT 13
Aoufiez19ds PRWRITE 14@0e191ds PRCLEAR fiowtiazyn PRE naz PE
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Yoyameandosiud UNIT Salddygu sk Aiffouldia UNIT 1l cLocK TRy
74LS165 A0 Al 74LS165R0aM Aoy audvevidu fnfudsld INVERTER 80
1 Mneutlowdiing cLoCK Ao 2 Azt | SWIFT/LOAD MzAefudyau
ID LOAD #19zd11au COMPUTER #1w OUTPUT PORT d7u41 1 CLOCK INHIBIT
V1 10 SERIAL OUTPUT 9¢#8a3 GROUND m gl 3.1 uaz SERIAL OUTPUT o2
Hunums il 3.2 (e TIMING mmgUil 3.3

il SERTAL TO PARALLEL
19 1c veauSimusuuvamineudnmes e DM74LS164 § BIT
SERIAL IN/PARALLEL OUT SHIFT REGISTER 1At INPUT SERIAL 921417 %11
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Connection Diagra{m Function Table

Dual-In-LIne Package Inputs Outputs
ouTPUTS
Clear | Clock [ A B | Q, Qg .. Qy
VcC Oy Qg  Of O CLEAR CLOCK
]u. 13 12 1" 10 Ip ll L X X X L L L .
H L X X | Qap Qg .. Quo
1 H T H H H Qan . Qgp
H T L X L Qan .. Qgn
H T X L L Qan .. Qgp
m 9 H = High Level (steady staw), L = Low Level (stsady state)
X = Don't Care {any input, including transitions)
T = Transition from low 1o high level
Qap. Qpo. Opig = The level of Qa Qg, or Oy, respectively, before the
indicated sigady-state input conditions were established. .
' 2 3 4 s e 7 QMQG,.-TMMMOAorOGboloumamnomlTvuumond
A 8 o, o o, o o the clock; indicates & one-bit ghift
SERIAL BPUTS ouTPUTS
TL/F/6388-1

Order Number 54LS164DMQB, 54LS164FMQB,
54LS164LMQB, DM54LS164J, DM54LS164W,
DM74LS164M or DM74LS 164N
See NS Package Number E20A,

J14A, M14A, N14A or W14B

Logic Diagram
WY 4 /N ) ~MMAMC K- I D AT 1
N ) B X I I 1 1 1
R I o e o e e N ey B i ey

-Cy CLOCK paoCK P CLOCK b cLock p CLOCK p CLOCK p cLOCK P CLOCK

Timing Diagram

CLEAR —L_] J
\ ) < Tt [SC AR -

SERIAL
INPUTS

QUTPUTS

~ [
%l o |
|
e "7 J 1.
L
1 [
CLEAR CLEAR

TUF/63t

Exerciser 28



Timl_r;g Diaa;am '

. Typlcal Shift, Load, and inhibit Sotiuencn

CLOGCK INHIBIT
SERIAL INPUT

SHIFT/LOAD

,

TP |

[\
DATA
£
F .
G w]
L“ [T l
outputoy oW e w]le [wlefw]
ot O] Sl T8 Sl T8 Then
|-—-mmsrr = SERIAL SHIFT
LOAD
TL/F/6390-3
Connection Diagram
Dual-In-Line Package
Bdox WAULLE welrs [ d
vee INHBIT DG B A meUT  Qy
Jw |1s 14 |13 12 |11 [0 In
1 2 3 4 s e 7 [-
SHIFT/ CLOCK  E F G H_ OUTPUT GND
LOAD [+
PARALLEL INPUTS
TL/F16309-1
Order Number 54L.5165DMQ8, 54LS165FMQB, DM74L.S165WM or DM74LS165N
Soe NS Package Number J16A, M16B, N16E or W16A .
Function Table
—_— Inputs gn:rn:l outout
Shitty utputs utpu!
Losd lc:’l::‘t Cilock Serlal Paralis! Qy
n A..H Qq Qg
L X X X a.h 8 b h
H L L X X Qao Qgo Qio
H L T H X H Qan Qan
) H L T L X L Qan Qan
e H X X X Qap Qpo Cho
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P e, —— MAX DEFINITIONS ~cm oo e *
$#define MAX_BLOCKS 50 7% Maximua test blocks -3
#define MAX_BOARDS 10 /% Number of board types %
#define MAX_FLOWS 35 /% Maximum test plans in a file %/
#define MAX_BINS 51 i 7% Maximum number of bin outs *7
[ e e e e e e e TESTS o e e e e e
#¥define PASS 1 /% Passbin definition
¢define ERAL 2 * Erase: Array = all 1¢'s
tdefine WRAL 3 % Write2 Array = all 0°'s
#define CrsD 4 % Checkerboard:s: Even bits = 1
¢define INITCHK 5 % Initial read ID code 0101 */
fdefine INITVER 6 % Initial Verify: R1 = 01015 others = 0000
tdefine INVBITDIAG 7 % Inverse 3it Diagonal: 0%'%s over 1f's
#define EVENBYTE 8 /3 Even registers set to 1°'s
tdefine ODDBYTE S £ U0dd registers set to 1's
fdefine BYTEDIAG 10 * flytes diagonally erased
tdefine PEONZS 11 /% Bin # is Kcycles. Ends in ERAL
tdefine PEZERDES 12 /% Bin # is Kcycles,. Ends in WRAL
tdefine STRESS 13 = Use preset 5872000 stress level
tdefine EWDSTEST 14 = Write R1233455C785D000 to reqg0l
#define REGWRITE 15 % Register dWrite test (Ricoh 9346)
#define WRALLD 15 /3% Write 211 0s to 93CSx6 device
tdefine WRALL1 17 % Hrite 23ll 1s to 93CSx6 device
rdefine PRCLEAR 13 ¥ Prtect Register CLEAR
#define PREN 19 & Protect Reaister ENABLE
#define REGWRITED 20 /3 REGHWRITE test for O0Os
#define B8ITDIAG 21 % Bit Diagonal: 1°%'s over 0°s
fdefine INVCKBD 22 % Inverse Checkerboard: 0dd bits = 1
#define TINVCKBD 23 * Inverse Checkerboard: 0dd bits = 1
#define TCKBD 24 = Inverse Checkerboard: 0dd bits = 1
fidefine PECKSBD 25 . = Write/Read CKBD “K*® number of cycles
#tdefine SOCKETCHECK 26 « % ° Socketcheck Register 15 w/CK8D
#define PROGREJN 27 = Program pattern for reject unit(nmos)
idefine PROGREJC 28 = Program pattern for reject unit(cmos)
#define vDOo 47
fidefine MITSU 48
#define DATATEST 49
fdefine TOTALBAD 590 /3% Total number of failures
tdefine I2CI&R0S 29
fdefine JI2CONES 30
fidefine I2CCKa8D 31
#define I2CBZERODS 32
¥define I2CBONES 33
#define I2CPE1 34
#define % I2CPEOD 35
Fdefine J2CICKBD 36
tdefine I2CB55 37 - N
Bdefine J2CBAA 38 -
ftdefine I2CINIVER 39
#define I2CINICHK 40
fdafine RANDON 99 /% Random pattern
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#define

#define
f#define
$define
#define
#¥define

fdefine
#define
#define
tdefine
#define
#€define
#define
#define
#define
#define
fdefine
#define

#define
#define

NONE
NMC9306
NMCS307
NMC9313
NMC9346
NMC9314
NM33C06
NMCI3C06
NH93CS06
HMBBCS06
NM33C07
NM93C46
NM393C46A
NMC93C46
NMI3CSas
NHMBECS46
NM59C11
NM93C56
NMCI3C56
NM93CS56
NM93C66
NMC33C66
NM93CSé6
NMEBC16
NM59C15
NM95C12
NM93C13N
NMS3C14N
NM24C02
NM24C04
NM24C02
NMZ4C16
CTRUE
CSTRUE
BOA
DIPC44
DIPB46E
S0A
5088
S0144
NM95C12D
N¥95C128
S314WMA
FLATPACK
12C46

RD TYPES

o
{0
O
>

VRNV WNHO

PN NN bt ps s popdpdfed e .
WD oYl =N U P RO DWW O N BN O O N BB WNe O

WO WWwNN NN N

b7 )]



tdefine
#define
#define
#define
fdefine
#define
tdefine
fdefine
#define

édefine
gdefine

#define
#define

#define
fdefine

#define
fdefine

gdefine
tdefine
#define
#define

#define
tdefine

tdefine
#define

fdefine
¢define
fdefine
fdefine
#define
€define

fdefine
#define
fdefine

F e e
% Don®*t ask w
¥ mode for th

o,

¥ commandse.

SCREEN COLORS =-
BLACK 0
BLUE 1
GREEN 2
CYAN 3
RED 4
MAGENTA 5
BAOKWN )
GRAY 7
WHITE 15
MIDE FLAGS ——mweeea
ENABLE 0
DISA3LE 1
APON 0
APOFF 1
SCOFF 1
SCON 0
ENGMODE 0
TZSTMODE 1
£SC 27
cr 13
SC 0
TEST 1
TOPOLOGICAL 1
SET_62 1
OFF 0
ON 1
Al 0x4370
a1 Ox4770
ct 0x43870
A? 0x8370
52 0x8770
c2 0x38790
A3 0xC370
g3 0xC770
£3 O0xC870
CWl Ox4F70
CwW2 O0x8FT0
Cu3 OxCFTO
- OPERATIOMN SETUP:

hy this works. It
e exercisor.

HARDWARE PORTYS

/%

b2y

7%
7%
7%

MACRO DEFINITIONS

8255 INITIALIZED IN YHE PC
to set up
DON®T CHANSE ANY PARTS O
¥ included after the exercisor couldn®t keep up witn otner direct outportn

is used

The delays are in milliseconds.
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#define

tdefine
#define

¥define

#define

fdefine

fidefine

idefine

fidefine

fdefine

sdefine

opr_set

tip_off
tip_on

¢cs_high

C5__10w

sk_togale

clock{f)

lateh(f)

column(f)

di_dec(f)

start_bat

@

outportb(CWl,0x80);\
delay(S):\
outportb(CH2,0x82);3\
delay(5):\ .
outportb(CHW3,0x80)3s\
delay(5):\
outportb(CHW1l,0x7);\
delay(5)7:\
outporth(CWl,0x4)
outportb(31,0x490) /%
outportb(31,0x20) /%
outportb(CW2,0xF)\
ouytportb(CW2,0xF)s\
outportb(CW2,0xF):\
outportb(CW2,0xF):\
outportb(CWZy0OxF)s\
outportb(CwW2,0xF)s\
outportb(CHZ,0xF);\
outportb(CwW2,dxF);\
outporto(lwWz2,dxF);\
outportb(CH2,0xF)
outportd(CH2,0xE):N\
outporto(CW2,0xE);\
outportb(CH2,0xE):\
outportb(CHW2,0xZ):\
outportb(CWNZ,0xE)s\
outportn(CW2y,0xE)s\
outportb(CiW2,0xE);s\
outportb(CuW2,0xE) ;s\
outportb(CW2,0xE)\
outportb(CW2,0xE)
outportb(CH2,0xD)s\
outporth(CW2,0xC)
Ier(loop = 03 loop < f;
outportb(CLW2,0xD):\
gutportb(CNZ.OxC);\
outportb(A2,f) I\
outportb(CW2,0xa);:\
outportb(CwW2,0x53)
outportb(Al,f)s\
outportb(CHWl,0x0);\
outportb(EW1l,0x1)
outportb(Al,f);:\
outportb(CW1l,0xA);s\
outportb(CH1,0xE)s\
outportb(AzZ,128):\
outportb(CWZ2,0xA):\
outportbh(CH2,0x3):\

.

Test-in-progress light OFF

Test-in-progress light ON

loop++)\
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tdefine
#define
#define
tdefine
idefine

tdefine

fdefine

#define

tdefine

ddefine

tdefine

®:

i2c_mode
yw_mode
scl_5v
scl_12v
scl_5v_12v

startc

stop

data_write(d)

ack_write

datas_read

ack_read

@
outportb(CW2,0xD):\
outporth(CW2,0xC) .

outportb(CW3,0xf)
outportb(twj.ﬂxe)
outportb(a3,s)
outportb(Aai,1)
outportb(A3,5)

outportb(CW2,0
outporthb
outport
outport
ouytport
outpor+t
outport
outoort
outport

e e Owww O
XX X o8 X X X OrX
PNUOW 740 0L O
A I A XA YR YR X
PR AR

o T OoUTUUTOoUTo
U000 WwW QOOXOOOXO COOWOOOX

outport
outport
outport
outport
outport
outport
outport
cutport
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outport
outoport
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ocutporth
outportb
b
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outport

outport
outport
outportb
for (c=0s

{ outpo
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outportb(CW2,0xf)s\ -
outportb(CW2,0xfl;s\
outportb(CW2,0xe)

GLOBAL VARIABLES

7 (]

unsigned int d_buffer20483]; % Collects register data
unsigned int t_vector20481; /% Expect data buffer
unsignegd int tss_vectorfé643; % Bitmap single—step test vector
unsigned int _vector[2043]: = To store random pattern
unsigned int “mask[161]; % Bit masks Ox1,0x2¢40x490Xx8acea
unsigned’ int 5 /% Universal macro variable
unsigned int dut_regs %= Number of JUT registers
unsigned int reg_rotate; %= reg rotated for DUT sending
unsigned int regl _rotate; /% re32 rotated for JUT sending
unsigned int reg2; = reg2

unsigned int 1k3 % Data moving

unsigned int lpnsNprt: 7% Bitmap autoprint option
unsigned int cycles; %= Cycle counter in PECKBD
int tups g Device tup or tHWP x/

int dut_offset: /% Number of shifts to send reg to DUT %
int dut_adrbitss % Number of device address bits %

int dut_opbitss /% Number of device opcode bits =

int true_dut; % Actual device family %

int dut_types % Device type selected %+

int board_type; 23 8oard type selected =/

int print_stat; /3% Board type selected %

int run_stat; 7% Bitmaps/Calibration flag ¥

int C12_set_stats * 95C12 Register62 set to 0s flag *

int bit_stat: ¥ Bitmap topologicals/logical flag *

int screen_stat; /% Topological 3i1tmap screen */

int step _stats; /% Single_step using instruction -3

int peckbd_stat: 7% PECK8D is testing if ON %

int peckbd_1st stat, - ¥ Set for 1st time thru PECKBD %

int sockat_stat; 2 Socketcheck flag 3

int test_types; % TYest Plan selected *

int loog; £ Universal macro loop counter */
unsigned int oopls

unsigned int high3

int louws

int count; 7% Max blocks in selected plan %=/

int start;

int column_set; /7% Controls go_test_whole_board =/

int i9jeksdnslpelptyrsterr; /% Bitmap stuf =/

int rowsdonesnext;

int pagesslaveaddymordaddydatabs loopl;

int enable_sends e
int disable_send:

int read_send3$ -

int eral_send; -
int wral_send;

int erase_send;

int write_send;

int wrall_send:

int bin_countiMAX_BINS]; 7% Béard bin out counters =/
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int
int
int

int

int

int
int
int

float
float
float
long
long

struct
struct
struct

struct
{

int

int

int

char
b

struct
char

char
char
char
char
char
char
char
char
char
char
char
char
char
char

char
char
char

char
char

char

t_blk

]
¢l

vecindex[9]

dut_boardC5123;

autoprint;
vecpointig8l;

max_row(103;

max_coll101;
max_duts{103];

Cydeeychip?

1104

bs

percent;

sec_nowm;
ffs

date today
time now;
tm ¥tm_now:

t_blk

bin:
volt:
number;
namel{131;

stompoffl201;
tbsnl10
oprf201
J
T

-
L4

et €

test_in
testpro
dut_tes
opr_tes
bitl409
ranl[202
out_nam
ntempl20
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CS_vecto
SK_vecto

password
calpass{

plkL203;

tIMAX_BLOCKS]:
testOMAX_FLOWSIL131;
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Vece calibration counters
Loadboard Bin out results array
Used for print screen in bit map

Vcc calibration set points

Slope of Vcc line
Intercept of Vecc line
Calculates % failures

Test block structure

Bin #, 0 means program cycle
Volts in millivolts

Test Block Index number

Test Block nanie

Array of MAX_BLOCK test blocks

Stampoff %
Test Board S/N F3
Operator 1ID %
System number *
Actual device type base %
Misc. input */
Single-sten test input =
Test program selected *x/
Device type base */
/¥ Test program
bit map =/
random pattern name */

Single-step CS vector to DUT %,

Single—-step SK vector to DUT %

Single—-step DIN vector to DUT %/

Calibration password =/

Calibration password IN FILE 3

e
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void
void
void
void
void

- @ vy TR

print_summary{()3

dzsplav board _map();
topological_display_bit_map()3i
logical_display bit “mapQ):
print_fail_dut_Tocations():
sockel_check()3
go_test_whole_board();
chose_map_or_quit();

map();

print_screen();

save pattern()o

able();

strprint():;

plktl203];

p5ktlL201;

plOKkL2013; _

p50kL201];

pverl203];

bin_1L51]; 7% BIN 1 counter for printing =/

chs

*revs g Test Program Revision Level %/

*str_nou:

*boardl101;

%*boardenter101;

*fopen(dy¥infile; /% Standard I/70 definitions =/

*outfile; % Standard I/70 definitions =/
------------------------ =UNCTIONS e — e e 2/

test_set(); % Converts string input to TEST numbers */

bitmap()d; /7% Bitmap %

vce_cal(); /% Vecec calibration *l

ask_for_1d(); . /% Ask for operator information %/

select_mos(); /7% Select nmos or cmos type &/

select_nmos_device():.

select_cmos dev1ce()3

get_op_code /7% Setup opcodes *=/

select_i2c dev1ce()3

select_test_program(); ¥ Select test program to use -3

read_test_program(); % Read test program contents *

select_board_type(); % Select DUT board to be used %

verify selec¥ions(); % Verify selections entered =/

enter_dut_board_no();



finclude
#include
#include
finclude
#include
finclude
finclude
tinclude
#include
#include
®#include

®a3ain()
{

int

DOoOOWN rtrt

Hesao LA 1

print_stat=
run_stat=0;

INCLUDE FILES —mmemme—ee +/® _ ®,

<stdio.h>

(dos.h)

{conio.h>

<dir.h> :
<{math.h>

<io.h)>
{sys/stat.h>
<time.h>
{string.h>
<\mill\variable.h>
<\mill\function.h)

is 7% General Purpose Counter
35 7% General Purpose Counter
K3 7% Yemporary data storage
1: F g Temporary data storage
ns /3% Test data

mos;

¥plke¥plkty%pSkt,yplOky%p50kyEpvers;

0,

=0;

0s

03

03

Cl12_set_stat=0;
bit_stat=0;
screen_stat=0;
step_siat=0;

peckbd_stat=0;
test_type=0;
loop=0;

count=0;
vccpointl01=4000;
vecpointL11=4200;
veepoint(21=4400;
vccpoint{31=5000;
vececpointl[41=5500;
vcepointE5)=55600:
vecpointl631=5800;
veepointl71=7500;
vecpoint{81=8000;
max_rowl{01=113

e
-

%/
%/

“
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e

max_row
max_rou
max_row
max_row
max_rouw
max_rouw
max_rouw
max_row
max_rou
max_col
max_col
max_col
max_col
max_col
max_col
max_col
max_col
max_col
max_col
max_dut
max_dut
max_dut
max_dut
max_dut
max_dut
max_dut

et
LI XL IR IR FR TR YX ¥

aa
cc
ladas
L s e e o L R R NN N N Rl niaiainlalialnialielalalelninlalalale)

hE K-
owo
< X X
t
2
(%]
-

boardC
board
board
board
board
board
board
board
boardl
board(9
boardente
boardente
boardenter
boardenter
boardenter
boardenterl
boardenter(
boardentertl
boardenter(
boardenter(9

chdir(®cs/sbt®); /
textattr(WHITE+(BLUE<CC4)): /
clrscr();
~chnod("stat.dat”,S_IREAD,FA_HIODEN):

%f((infile = fopen(®stat.dat®","rh")) =

printf("crror: Cannot open stat
creat(Mci/sbt/stat.dat",S_IREAD):;
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3}

for(i = 0; i«<9
fclose(infile)

(9, ] (¥,
printf("NOTE: All calibration and twp data must be rejentéred.\n\n"):
printf("Have an engineer make the proper data calibration.\n\n¥):
printf(™Press ENTER to continue®):
getch():
vcec_cal();:

i++) fread(ivccindexCiJ,sizeof(vccindexCil),1,infile);

opr_set; /7% Operation setup
uw_mode;

scl
vecc_set(

Sv;
/% VCC setup

delay(20

L
b

)
0);
set_vcc(0);
(@M

r

ogram has a lookup table for the following Vcc levels:

4.0v, l'QZV' 4.4\‘, SQOV' SQSV' 5.6V, 5.8V, 7?SV 3nd 8.0V.

Ang test that require one of these levels will use the lookup

table entry to set the Vec. If the Vcc for the test is not in the
table, then it will use a linear formula based on teo of the values.
This insures that the system will always have a setting for any given
voltage. M is the slope of this function, and b is the intercept.

(1.0 %= vccindexI53 - 1.0 % vecindex[11)/1.4;
1.0 %= vccindex[5]1 - m:5.63

window(1,1,80,25);
clrscr();
textcolor{(YZLLOW);

highvide

lowvide
textcol
window(
clrscer(

3}

1
C
7
cprintf(
o
o
1
p)
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UCTION TEST PROGRANM™);

®erev);
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2): UNABLE TO LOCATE TEST DIRECTORY™):
NTER> TO EXIT®);

le(l) /% Main program loop

set_vcc(0)3

save_vcc ()

?nile(l)

N
it

print_stat
run_stat

[N
[y]=]
3724

0
0

mi>»
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NN
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Operator interface loop

Automatic Summary Printout
Production Test Mode
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while(run_stat == ENGMODE) ask_for_id(); /% Screen #1 to enter operator information
mos=select_mos(); /% Screen £#2 for chose
if (mos ==z790) select_nmos_device(); /7% Screen 23
if (mos == 1) select_cmos_device();
if (mos == 2) select_I2c_device();
select_test_program(); /7% Screen f#44select tes

count=read_

est_program(); % Read test program co
select_board_type(); /% Screen #5, select DU
) ifCverify_seYlections()) break: /% Screen #6, verify se
$$¢$$$**¢#**####*#*“F**&**#%‘:t###*t#*#ﬁ*#*#****#*t*#*#*#*#**/
¥ This is the grand test loop. The program repeats to =/
Erersioratnetif 25t 3000el8 ST Yo test snother board i/
’*V‘%‘Kzi‘éz‘i‘;?*'\"‘*?“?*?%fﬁ vvs-vvvv-wv-v--rv-ovv'rv‘\rv-fv-rﬁ--rv'rv-v-v-\rv-rv
start=enter_dut_board_no(); /% tnter bd# and start test
set_vecc(0);
save_vcc();
column_set = 0; /7% 0 = Test Whole B8o0ard
bin_count[PASSY = max_dutsCboard_typel; /% Set BIN 1 counter to #DUTs on board
for{i = 2; 1C(MAX_BINSS i++) bin_count[il = 03 /7% Initialize BIN counters to
for(i = 03 i < max_dutsliboard_typel+l; i++) dut_boardril = 1
if(start==5C) socket_check();
else go_test_wvhole_board();
tip_off; /¥ Turn off TIP light *
set_vecc(0): /% Turn off the pouwer =/
save_vce();
percent = bin_countLTOTALBAD] + bin_countlPASS] - bin_count[INITCHKI]; % PASS +
if (percent$=0) percent = 100%(bin_countL INITVERI/percent);
ifdprint_stat == APON) print_summary();
if (chose_map_or_quit{)) break:; ¥ if return 1, go back to =/
3} /7% main loop and start over =
* end of main loop =
/% end of main */
R e CONVERT STRING INPUT TO TEST NUMBERS ——mm e */
oid test_set(int i) ) :
if(istricmp(tLil.name,"INITCHK")) tLilenumber = INITCHK:
if(lstricmp(tlilename,"INITYER"™)) tliJenumber = INITVER:
if(t¢stricmp(tLil.name,"ERAL%)) tlil.number = ERAL:
if(istricep(tiilename,"WRAL")) tLile.number = WRAL:
if(istricep(tliJ.name,"CKBD")) tLiJenumber = CKBD: . B ——
if(istricmp(tlil.name,"INVCKBD")) tLiJe.number = INVCKBD: N
if(istricmp(tLilename,"TINVCKBD®)) tfilenumber = TINVCKBD;
1f(!stricmp(tLil.name,"TCKBDO")) tfid.number = TLX3D;
if(dstricmo(tLil.name,"BITDIAGY)) tlile.number = BITDIAG:
1f(istricmp(tlilename, "INVBITDIAG")) tfid.number = INV3ITOIAG:
1f(!'stricmp(tLil.name,"EVENBYTE")) tlil.number = EVENBYTE:
if(Ystricmp(tLil.name,"CDIBYTEY)) tLilenumber = DOODBYTE:
if(dstricmp(tLid.name,"3YTEDIAG™)) tfil.number = BYTEDIAG:



i ™ @ it
if(!stricmap(tfil.name,"™ EONES®™)) tCiJ.number = PEONESS
if(!stricmp(tliil.nane,™ EZERQES®)) tLil.number = PEZERDESS
if(istricmp(tLil.name,“STRESS®)) tLiJ.number = STRESS:
ifCdstricmp(tlil.name, "ENDSTEST®)) tCil.oumber = EWDSTESTS
if(istricmp(tLiJ.name,"REGWRITE")) tCiJ.nusber = REGWRITE:
if(!strlcmp(t[iJ.nane.'HRALLO")) tLiJenumber = WRALLO:
if(!stricmp(t(i].naae."HRALLI')) tLil.number = WRALL1l:
if(!stricmo(t(i].name,'PECKBD“)) tCiJ.number = PECKBDS
if(!stricmo(t[iJ.name."PRDGREJN")) tLid.number = PROGREJN:
if(!stricmo(t[i].name,'PROGREJC")) tfilenuaber = PROGREJC:
if(!stricmo(t[@].name."IZCZEROS")) tLiJenumber = I2CZEROS:
1t(tstricmp(tlilename,"J2CONEST)) tfid.number = J2CONES;
1f(!stricmo(t[i].nane,”IZCCKBD")) tLiJe.number = I2CCKABD;
if(!stricmp(t[i].name."IZCBZEROS")) tLiJ.number = I2CBZERDS:
if(!stricmp(t[i].name'”IZCBONES”)) tLiJ.number = I2C30NESS
if(istricmp(tLilename,"I2CPZ1I")) tliJ.number = I2CPE1l:;
if(istricmp(tLil.name,*I2CPEO")) tLiJenumber = JI2CPED:
if(!stricmo(t[iJ.name.'DATATEST")) tLil.number = DATATEST:
if(¥stricmp(tlilename,®VDOM)) tLild.nuaber = VDO;
if(!stricmc(t[iJ.name.“MITSU")) tCiJ.nurber = MITSU;
if(!stricmD(t[il.name,"IZCICKBD")) tCiJ.number = I2CICK2D:
if(istricmp(tLil.name,"I2C855")) tLiJ.number = I2C555;
if(istricmp(tLilename,"I2CEAAM)) tfiJlenuaber = I2C3AA:
if(!stricmpCtLiJ.name, "I2CINIVER™)) tLil.number = I2CINIVER:

> if(!stricmo(t[i].name,"IZCINICHK“)) tliJenumber = T2CINICHK:

L e e e e e e MAIN OPTION SCREEN == mmme e x/

}nt chose_map_or_quit()

?hile(l)

textattr(WHITE+(RBLUE<C4A)); 7% Text = whitei background = blue =/
inputf0] = #\Q°*; /3% Reset to 0 =/
clrscr();
gotoxy(10,5):
cprintf("ENTER [90) DISPLAY BOARD MAP AND TEST SUMMARY®):
gotoxy(10,7); '
Cprintf(®ENTER [11 PRINT THE BOARD MAP AND TEST SUMMARY®);
gotoxy(10,9); )
Cprintf(®ENYER (23] GET A HARD COPY OF THE FAIL DUT LOCATIONS®):
gotoxy(10,11);
Cprintf(YENTER [33] TEST ANOTHER S0ARD®):
Jotoxy(10,13);
cprintf("CNTER [43 CHANGE THIS DUT/ROARD/PLAN SELECTION®);
gotoxy(10,15);
cprintf(®ENTER [Q) QUIT");
gotoxy(10,20);
cprintf(YSELECTION: ");
getsCinput);
if(¢stricmp(input,nQw)) {chdir(¥c2/sb1t®); exit(0):)
1if(¥stricmpCinput,m0o®)) display_board_rap():
if(istricmpCinput,"1")) print_summary(): )
if(fstricmp(input,®2v)) print_f3il_dut_locations(); -
if(!stricmo(inputs¥3")) return(0); /% Return 0 to test another board
ifClistricmp(input,®4")) return(l); /% Return 1 to g0 back to begining

/% End of while loop
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i ettt et L L PERFORM TESTS -~
void go_test_wxhole_board()

int i;

textattr(WHITE+(GREENCC4A));

clrscr();

gotoxy(20+1)3

cprintf("TEST PROGRAM %s (%s) IN PROGRESS®,o

qotoxy(20,3);

cprintf(mgn);

gotoxy(25,3);

cprintf("NAME");

gotoxy(39,3)3

cprintf("Vcc (V)*");

gotoxy(5043);

cprintf("BINT);

gotoxy(20,4)3:

cprintf(v-);

gotoxy(2544):

cprintf(M-—-——u)¢

gotoxy(39,4)3

cprintf(¥-——-—-—-—- ®)s;

gotoxy(50,4)3

cprintf(v---")3
window(l,fa. 80;25);

column(column_set);

tip_ong /%
i = 0; 7%
Ior(i=0; i<count; i++) /%
if (i == 0) Cl2_set_stat = SET_62: /%
else Cl12_set_stat = 03
if (i%18==0) clrscr{); /7% n
gotoxy(20,1¢i%18)5
printf(»%-2d%,i);
gotoxy(25,1¢i%18)3
printf(®*is",tLiJ.name);
gotoxy(40,1+4i%Z18);
printf(®%2.3f",40iJ.vo0lt/1000.0)3
gotoxy(51,1+4i%18);
printf("%d",tLil.bin);
gotoxy(57,14i%18);
if(bin_countlTOTALBADI==max_dutslCboard_t
set_vcc(tlilavolt):
?mitch(t[il.number)
case PZONES: pecyclesl(tLiJ.bi
case PEZERQJES: pecycles0(tLiJ.bi
case PECKBD: peckbd{tL{iJ.volt)
case STRESS: stress();
case RZGWRITE: regurite(tlil.vol

»: @
/% End of choose_map_or_quit %/
———————————————————————————— */
/% Text = whites background = green %/
pr_testytestprogram);
Test in Progress =/
Insure initial wvalues */
Do a2ll test blocks */
Program Registeré62 to 0Os =/

ew screen if more than 18 tests %/

Print DUT VCC

1) breaks;
ypel) 2 *. Set YCC for tests

break;
break;
breaks:
hreaks:
break;



-

case .,
case
case
case
case
case
case

default:

X<TPib4VD
HOD»NND R
~-“1O=-O000

) -
tip_on:

}
window(1,24804525);

print_summary()

] @,

GREJN: progrejn(tlfil.volt); break;
GREJC: progrejc(tLil.volt): breaks;
PE1: i2cpeones(tlil.bin); break;
PEO: i2cpezeros(tfil.bin); break:
ATEST: datatest(tLil.bin); break;
s vdo(tCild.bin); breaks;
Su: mitsuCtlild.bin); break;

if(tLil.bin == 0) program(tfil.number);

else

{

printf("Verify \n"%); /% b

verify(tLil.number)s;

-

.
7

char *message
int izkecol;

time(&sec_now);
tm_now =

Iocaltime(&sec_now);

/% End of switch statment

= 0 means program

0 means werify

* Test in Progress
¥ End of for loop

/% End of go_test_whole_board %/
PRINT TEST SUMMARY AND BOARD MAP
M !

EXERCISOR TEST SUMMARY AND BOARD BINOUT MAP®);

str_now = asctime(tm_now);

strprint(®

%f(Nprt)O)
itoa(lp+leymessage,10); .
strprint(®™ (&%= LOOP #:  ®%);
strprint(message):

) strprint(® =ZkIn);

biosprint(0,10,0)
biosprint(0,10,0)

strprint(+

strcpy(messagesrev
strprint(message);
biosprint(0,1040);
strprint(®

strprint(str_now)
biosprint(0,10,0)

strprint(®
strcpy(messagey
strprint(message
biosprint(0,10,0

strprint("
if(socket_stat
else

PRCGRAM REV:

DATE/TIME:

DEVICE TYPE:

vice);

aGRAM:

"3

*)s

")s

strprlnt(“Socketcheck")'
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strprint(opr_test)s
strprint(® (%);
strprint(testprogran);

N strprint(®)%);

biosprint(0,10,0)

strprint(® 3CARD TYPE: LD

strcpy(messagesboardlpoasrd_typel);
strprint(message)s
biosorint(0,10,0):

strprint(® S50ARD S/N: “y;
strecpy(messageytbsn);

strprint(message);

biosprint(0,10,0);

strprint(¥ DEVICE STAMPDFF: w);
strcpy(messaqge mpoff);

strprint{messa
biosorint (0,10

e 0w
(=1 ]
N\ b
eswe fy

strprint(" SYSTEM &2 Ll
strcpy(message,
strprint(messag
biosprint(0,10,
strprint("
strcpy(messagey
strprint(messag
biosprint(0,10,
biosarint(ﬂ.log
strprint(® bt adeg-g gt dvectrtde bt obeb bt rt ittt bt bl ittt Ll I
bxosorlnt(ﬂ,lo 11
strprint(" SIN
itoa(bin_ count[PASSJ,messa
strprint(message);
strprint(®" DEVICES™);
biosprint(0,10,0);

strprint(® bedrded Frged i frivtetepittaded i dig et odit t ottt b33ttt il
biosprint(0,10,0)
strprint(® BIN
itoa(bin count[PECKBD].mes
strprintCmessage);
strprint(* DEVICES”):
biosprint(0,10,0);

strprint(® Tl el dok
bxosprlnt(o 10,0)3¢
strprint("% * BINK 6
strprlnt(gcvt(percent,B,mess
strprint(&8gZn);

biosprint(0, 10,0).
strprint(" s e RS SRR kR R SR et R R E L EEARESLEREIN) 3

biosprint(C,10,0);

bi OSDTint(O’IO'O); . N
if((board_type==DIPB346) || (board_type==12L4&45))
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strprint("™ 0 0o 0 0 1 1 1 -1 1 2 2 2 2 2 3 3 3 & 4 4 4%);
if(board_typexz=DIP(C44) .
strprint("® 0 0 0 0 1 1 i 1 1 2 2 2 2 2 13 3 3 4 4 4%);
if(board type==$088)
strprint 0 ¢ o0 1 1 11 1 2 2 2 2 2 3 13 3%);
if(board_type= SOA)
strprint(” 0 0 0 0 1 1 1 1 1 2 2 2 2 2 3 3 3n);
if(board_type==NM95C12DIPA)
strprint(® 0 0 0 0 1 1 1 1 1 2 2%)3
if(board_typa2==FLATPACK)
strprint(¥® 6 0 0O 0 1 1 1 1 1 2™);
if({(board_type==S0144) I& (board_type==NM95C1250ICA) |] (board_type==S014WMA))
strprint (¥ 0 0 0 1 1 5 aileliing
biosprint(0,10, 0): ]
1f((board typ DIPaéé) gl (board_type==12C45))
strprint(® 6 ] 2 4 5 8 0 2 4 6 8 0 2 B 0 2 4 6%);
if(board type==DIPCé4)
strprint 2 6 8 0 2 4 6 8 0 2 4 6 8 0 2 6 8 0 2 4%);
if(board_type= SOSB)
strprint({*® 6 8 0 2 &4 6 & 0 2 4 6 8 0 2 6%);
if(board type==SUA)
strprint(* 6 8 0 2 4 6 8 0 2 & 6 8 0 2 4%):
if(board_<types= NMSSCIZDIPA)
strprint{" 2 B 0 2 4 6 8 0 2%):
if(board type FLATPACK)
strprint{* 2 0 2 4 6 5§ 0%):
if((board type SGI4A) I& (board_type==NM95C12S0ICA) ]} (board_type==S53144A))
strprint(¥® 2 0 2 4 6 8%);
biosprint(0,10, 0)'
for(i = 0; i<4; i++) biosprint(0,32,0):
for(i=0; 1<(max collboard_typels2)#3: i++)
biosprint(0,'-'350);
biosorint(0,10,0);
for(;ow = 137 row < max_rowlboard_typel+l; rowss)
biosprint(0432,0);
if(rgw < 10)
biosprint(0,48+row,0);
?iosprint(O,BZ.O):
if{row == 10) strprint(®10v);
ifCrow == 11) strprint(”ll”):
biosprint(0,°}§%,0)
for(col = 17 col<=max_collboard_typel; col++)
k = dut_boardi(ros—-1)%max_collboard_typel + coll: -
if(k == 1 ) biosprint(o, *,0)s
else if(k == 6 ) blosprlnt(O.'é',O):
else 1f(k == 25 ) biosprint(0,'X?,0);
else biosprint(d,*5%,0);
%f((colZZ) == () biosprint(d,32,0);



biosprint(0,*§*,0):
giosprint(O.l 20)3

forCi = 0: i<4; i++) biosprint(
for{(i=0; 1< (max_collboard_type
biosprint(0,*-*,0);

biosprint(0,10,0):

uo
Nw
wN
i

wo

for(i = 0; i<4; i++) biosprint(0,32,0)3
strprint(®..... NUMBER OF REJECTS escse "3y

biosprint(0,10,0); :

ifgboard_type 1= 12C45)

for(i = 0; C43 i++) biosprint(0,32,0);
strpr1nt(“SIN2 CERAL) eeecccscsceee ")

itoa(bin_countlERALIymessageyl0):

strprint{message);

biosprint(0,10s0);

for{i = 05 i<47 it+) biosprint(0e32,0);
itoa(bin c0unt[HRALJ.message,10):
trprlnt?message):

bxosorlnt(o 10,03

strprint{message
biosprint(0,10,90

for(i = 0; 1i<&: i+4) b105pr1nt(0,32 0):
strprint(¥28IN4 (LK50) ecececceasses LD I
itoa(bin counttC§§D].message.10).
]
)3

for(i = 0; i<4; i++) biosprint(0,32,0);5
Strpr‘lnt(“BINS CINITCHK) ceaesesee LD
itoa(bin_countLINITCHK],message,10);
strprint(message).

biosprint(0,10,0)3

for(i = D; 1i<é4; +4) biosprint(0,32,0)3
strprint("E2INS INITVER) ecosemecee ")
itoa(bin_ countEI ITVERIymessage,10),;
strprlnt(message H

strprint(® eee )3
strprint(gcvt(percent, 3ymessage)):
biosprint(043750);s

biosprint(0,10,0);

i
C
N
)
r
0)
)

for(i = 03 i<4: i¢t+) biosprint(0,32,0)3

strprint(®BINT (INVBITDIAG) eceees ");
itoa(bin countLINVBITDIAGlemessagesll)
strprint{message)
0)
i
C
Vv
).

biosprint(0, 10,

-a.-<H+

for{(i = 0; i<43
strprint("2INS
itoa(bin_count(E
strprint{message

++) biosprint(0,3 .0
ENBYTEDym )s

ro

essagesll

(C



biosprint(0,10,0);

for(i = 03 i<é3 i++) biosprint(0,32
strprint(®"BIN9 C(ODDBYTE)
itoa(bin_countlODDBYTEl,messagey10)

strprint(message
biosprint(0,10,0

for(i = 0; i<4
strprint("aiInN
itoa(bin_coun
strprint{mess
biosprint(0,1

for(i = 0; 1<
strprint(“3IN
itoa(bin_coun
strprintUmess
biosprint(0,1

for(i = 0; i<
strprint(®3IN
itoa(bin_coun
strprint(mess
biosorint(0,1

. Q) e

io

. k.
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* Y MYetes

) MIN)ee

-
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9
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]
-e
e
Ta)

by

eree I b

biosprint(0,1

for(i = 0; i<
strprint(Y“BIN
itoa(bin_coun
strprintCaess
biosprint(0,10

Wt OO MAME OUMRE OUMAEES O r
@ ‘a Hw‘.

QM

eses QI0
Zme
Fel gl g
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17 e s
=40

4) bio
RALLD)
LLO0d,m
strprintCmess
biosprint(0,1

for(i = 0; i<
strprint{(*8IN
itoa(bin_coun
strprintl{mess
biosprint(0,1

for(i = 0; 1i<4:
strprint("8IN20
itoa(bin_countlR
strprint(message

io
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OO 0ee

sprint(0,3

message,10)

sprint(0,3
.c....(B)
essagey,l10)

sprint(0e3
.....(C)

smessageyl

osprint(0,3
esances D)
essageyl0)s

sprint(0y32
......(G)
essage,l10)

sprint(Q,3
......(H)
essagesl10)
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biosprint(0,10,0);

for(i = 0; i<4; iee) b10sprint(0.32=0):
S‘lrpr‘lnt("BINZI (BITDIA essee (L) ) H
itoa(bin_count{BITDIAG],message,10);
strprintimessage); .
biosprint(0,1060);
for(i = 0; i<4; i++) biosprint(0,32,0);
Stl‘pr’int(”SINZZ (INVCKE ecsess(M) ");
itoa(bin_countLINVCKBDl,message,10);
strprintimessage);
biosprint(0,10,0);
for(i = 0; i<4; ite) biosprint(0,32,0):
Strprint("3IN23 (TINVCKESD) eee.(N) ¥):
itoa(bin countlTINVCKBDl,message,10)3
strprintUmessage);
biosprint(0,10,0);
for(i = 0; id<4: i++) biosprint(0,32,0):
strprint(¥3IN24 (TCKBD) eceweeeal(0) 4
1toa(bin_countLTCKBDl,message,10);
strprint(message);
biosorint(0,10,0);
for(i = 0; i<4: i¢+) bpiosprint(0,32,0);
Strprint("8IN X (PECKXBD) ecccesnee )3
itoa(bin_countLPECKBDI,message,10);
strprint(message); ;|
1f(bin_countfCPECKBD] > 0) {strprint(®
biosprint(0,10,0);
for(i = 0; i<4; i++) biosprint(0,32,0);
strprint("3IN25 (SOCKETCHECK) .CQ) %)
itoa(bin countL SOCKETCHECKIymessage,10)
strprintimessage);
) biosprint(0,10,0);

if(board_type e==J2C46)
for(i=0; i<4é&: i++) biosprint(0,32,0);
strprint(“3IN 2 (I2CONE ceseseallU) ")
itoa(bin_countCLI2({CN:Z51,message,10);
strprint{message):
biosprint(0,10,0);
for(iz=0; i<4: i++) blosgrlnt(OoSZsO):
strprxnt("SIN 3 (I2C2ZR05) eeealT) %)
itoa(pin_countLI2CZERJISIymessagey10)3
strprlnt(message);
biosprint(0,10,0);
for(i=0; ic<4: i+e) biosprint(0,32,0);
Stt‘pf"il}t('BIN 4 (IZCCKB cessnaslV) .):
itoa(bin_countLI2CCKEDI,m messagey,10);
strprint(message);
biosprint(2,10,0);
for(i=0; i<4; i++) biosprint(0,32,0);

»

BIN X 50K P/t FAILURE(S) IN LOT

o i
o ron
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")}



strprint(messa

\®

strprint(=31IN (I2CINICHK) ...(_?’”):
itoa(bin_countlLI2CINICHK]ymessage,10);
strprint(message); :
biosprint(0,10, ’
for(i=0; i<4; i+4+) biosprint(0,32,0);
strprint(®”8IN CI2CINIV ecs(r) ")
itoa(bin_countCI2CINIVER],message,10);
strprintUmessage);
biosprint(0,10, ’
for(i=0; id4; i++) biosprint(0,32,0):
strprint(¥8IN 11 (I2CPZ1) eceeceeslY) ®);:
itoa(bin_countfI2CPcllsmessage,10)3
strprint{message); -
biosprint(0,10, .
for(i=0; i<4; 1 ) biosprint(0,32,0);
strprint(®BIN 12 (I2CPED) eaeceeel(l) ")
itoa(bin_countlI2CPEO0lysmessage,10);

ol ’

L 4 *

biosprint(0,10

5

12

e)

0)

+4

6

12

e)

0)

++

1

12

e)

0)

+4

2

12

e)

0)
for(i=0; 1<4; i++) piosprint(0,32,0);
strprint(®BIN 16 (I2CBZERQD eaes (W) ")
itoa(bin_countCLI2CBZEROS)ymessage,10)3
strprint(message).;
biosprint(0,10,06);
for(i=0; 31<4; i++) biosprint(0,32,0);
strprint(”BIN 17 (I2CBONES) eceeal(X) ™)
itoa(bin_countlCI2CBONES]Ismessage,10);
strprintUmessage);
biosprint(0,10,0);
for(i=0; i<4; i++) biosprint(0,32,0);
strprint(®3IN 22 (I2CICKBD) eeel[) ®):
itoa(bin_countLI2CICKBDlysmessage,10);
strprint{messace);
biosprint(0,10,0);
for(i=0; i<4? i++) hiosprint(0,32,0):
strprint(®B8IN 26 (SOCKETCHELK) .CQ) ®);:
itoa(bin_countCSOCLKETCHECKI,message,10);
strprint(message);
biosprint(0,10,0);
for(i=03 i<4; 1i++) biosprint(0,32,0);
'.:‘.'lf‘pr‘in‘t("BIN 37 (IZCB55) ..o..-(,) ”);
itoa(bin_countLI2CB55]smessage,10):
strprint(message);
biosprint(0,10,0);
for(i=0; i<4; i++) biosprint(0,32,0):
Strﬂrint(.BIN 38 (IZCBA#A) '..oo.(]) ..);
itoa(bin_countlI2C3AAlsmessage,10)?
strprint(message);
biosprint(0,10,0);
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for(i = 0; i<6; i++) biosprint(0,32,0);

strporint(¥ e e )3

biosprint(0,10,0); )

for(i = 05 1<4; i++) biosprint(0,32,0);

strprint(®..c. TOTAL REJECTS weecee M)

itoa(bin_countITOTALBADl,messagesl10);

strprint{message);

biosprint(0,12,0);

} /3% end of function print_summary %/
et OISPLAY BOARD MAP mmmmmmm e o2ty

display_board_map()

int i,k,col;

clrscr();
gotoxy(30,1);
cprintf("80ARD SUMMARY BINOUT MAP®):
gotoxy(l1l54,3); .
cprintf("DEVICE TYPE ¢ is®ydevice);
gotoxy(1544)3
1f(socket_stat == SCIN)
cprintf(®TEST PROGRAM: Socketcheck™);
else cprintf("TEST PROGRAM: Xs (%As)",0pr_testytestprogran);
gotoxy(15,5);
cprintf("BOARD TYPE {s“,boardfboard_typel);
gotoxy(1546); \
cprintf(™"g OF BIN 1 = Zd®sbin_countlPASS]);
gotoxy(6+8);
1f((board_type==DIPB46) i (board type==IZC46))
cprintf(™ 0 0 o 1 1 2 2 2 3 3 3 3 3 4 4 4& 4m);
if(board type==DIPC44)
cprintf(® 6 0 00 "2 3.1 1L 1 2 2 2 2.2 3 3.3 3 3 4& & 4m);
if{board type= SGB8E)
cprintf(¥ 6 0 0 0 1 1 2 1 1 2 2 2 2 2 3 3 3 3n);
if{board_type==504)
cprintf(¥® 0 0 0 0 1 1 1 1 1 2 2 2 2 2 3 3 3my;
if(board type—=NM95C12DIPA)
cprintf (¥ o0 0 0 © 1 1 1 1 2 2%);
ifC(board type==FLATPACK)
corintf (¥ 0 0 0 I\ I\ \ B 2%) 3
if((board_type= SDI&A) || (Doard_type==NM9551ZSOICA) Il (board_type==5014¥MA))
cprintf(”™ 0 0 0 1" &4 1 1 1)
gotoxy(s$,9);
if((board_type==DIPB45) ]} (board_type==12C46))
corintf(v 2 4 ) 8 2 4 6 8 0 2 4 6 & 0 2 4 & 8 0 2 4 6%)3
if(board type= DIPC44)
cprintf(¥ 2 4 6 8 0 2 4 6 8 0 2 44 6 B 0 2 & 6 8 0 2 4&w):
if(board_type= SDBB)
cprintf(® 2 8 0 2 4 6 8 0 2 4 6 8 0 2 4 6");
if(board type SOA)
cprintf(® 2 8 0 2 4 6 8 0 2 4 & 8B 0 2 .4%)3
ifCboard type NM95CIZDIPA) -
cprintf (" 2 0 2 4 6 8 0 2%);
if(board type FLATPACK)
cprintf(® 2 &4 A 8 Q0 2 4 6 B 0w):
if{(board_type==S0144) || (poard_type==NMISC12SCICA) Il (board_type==S014WMA))
cprintf(»™ 2 4 & 8 0 2 4 6 g8v);

gotoxy(3,10)3
for(i=0; id<(max_collboard_typelrs2)%#3; i++)



-,
cprintf("-"):

(7

]

{or(rou z 13 row < max_rowlboard_typel+l; rowes)

if(row <= 9)
{

gotoxy(5410+4ro
cprintf("d»,r
cprintf(v | R 2

else
{

gotoxy

(5910¢rou
cprintf(v%d®,ro
f(m {n)y;

cprint
}

Ior(col = 13 col<=max_collboard_typel; cole+e)

k = dut_board[(row—l)#max_col[board_type] + coll;
ifdk =="1) cprintf("_%);
else
{
if(k > 1 €& k <€ 10) cprintf("Zc®,4%+k);
ifd(k >= 10) cprintf(®%c%,55¢k):
) if((co0l%2) == 0) cprintf(n #);
3 cprintf("|=);
otoxy(3,11 + nax_rou[board_tyge]):
or{i=0; id(max_collboard_typels2)*3; i++)
cprintf(n-w):
gotoxy(5,24):
cprantf("PRESS ANY KEY T0O DISPLAY TEST SUMMARY™);
getch();
clrscr();
ifCboard_type == 12C45)
{ gotoxy(5,3);
cprintf("sin 2 CI2CONES) aeaCl) Zd¥%ebin_countlI2CONES]):
gotoxy(5,4);
cprintf("2IN 3 (I2CZERDS) o.(T) Zd"ebin_countlI2CZERDOSI);
gotoxy(545); )
cp;intgg"ggn 4 C(I2CCKBD) e.(V) Xd%,bin_countlI2CCKBDI);
gotoxy ’
cp;intggaggﬁ 5 C(I2CINICHK) () Zd"sbin_countLI2CINICHKI):;
gotoxy M
cp;int€§=g§& 6 CI2CINIVER) (%) Zd%ybin_countLI2CINIVER]):
gotoxy .
cp:int{gzggﬁ 11 C(I2CPE1D eeea(Y) %d¥,bin_countCI2CPE1I);
gotoxy H
cprintf(:slh 12 (X2CPED) eeee(Z) Zd"ybin_countLI2CPED]);
qotoxy(54,10); .
cprintf("BIN 16 C(IZCBZEROS) .(W) Zd¥sbin_countl[I2CBZEROS]):
gotoxy(5,11);
cprintf("8IN 17 (I2CBONES) .o(X) Zd"esbin_countlLI2CB3NEST);
gotoxy(5,12);

.
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gotoxy
cprint
gotoxy
cpraint
gotoxy
cprint
gotoxy
cprint
gotoxy
cprint

E Yol Yol Yol Ya
AN NIV
e 2w 2

L B €S R (N ]

e e
U

WNG Rmntesu W lad
L R AV R e Ly L d
e T es Z.- e 2 an

gotoxy
cprint
gotoxy
cprint
gotoxy
cprint
gotoxy
cprint
gotoxy
cprint
gaotoxy
cprint
Jotoxy
cprint
gotoxy
cprint
gotoxy
cprint
gotoxy
cprint
Gotoxy
corint
gotoxy
cprint
gotoxy
cprint
gotoxy(
cprint
gotoxy
cprint
gotoxy
cprint
gotoxy
cprint
Jotoxy
cprint+
}

[84]

2w Se =e 3e
.

0 b=t O et (U b (O U O
B W AN B o et D e o b NS

i A A Tl e A A AW e A A Y T )

v 3e =e
-e L 1] -e L 73

W N MO W

oe
e et ws
w

el Yol Yol Yot Yo Y R N O N Py
AEANANAUVIAVANRARA VDA AUTA UL

YR
W N ™ O N >

»

1D 20 30 20 S0 2V I 2 2w Se
LWie Lue (Ue Ne U CUS TOW (0% (U U0 b LD kb (A} bt (13 b

et et o b o Db o b Yad O o LTV Pond S oo L0 o nd g O Pt LY e

WNZMZO IV T2V

WO N N
Poses PISINICIPIOE N N N b et e et bbb s e

RN SN BN PN Nl PN N
[l el ¥ W W o ¥ W oV W Y

-
3
=
o (¥4}

ZWZTwZwZ

s

»
Zd®%ybin_countLI12CICKBD1);

22 (I2CICKSBD) ..(CL)

26 (SOCKETCHECK)(Q) %d®ebin_countLSOCKETCHECK]):

37 (I2CB55) e..e(/) %d®,bin_countLI2CB551);

33 (I2CBAA) <...(3) %d",bin_countCI2CBAAI);

12C46)

CERAL) ceecaaces Zd",bin_count[=RALI):

(WRAL) eeewewoeoae Ld"4bin_countlWRALI):

(CK3L) eecesacoes %d%,bin_countCCK3D3)

(INITCHK) coaese Zd"sbin_countLINITCHKI);

CINITYZER) ceeaeaee %d eee(%3.2F%%)"sbin_countLINITVERI,percent);

CINV3ITDIAG) ...

CEVENZEYTZE)
(00D3YTE)
(BYTEDIAG)
)
(PEZERJS)
(STRESS)
(EWDSTE
(REGWRITE)
(WRALLGC)
(WRAaLii1)d
(RZGWRITEZOD)
(3IT3IAG)
(INVCKED)
(TINVCKSD)
(TCK3D).
(PZCKFD

(PEONET

ae(A)
esee(3)
eea ()
eeeealD)
ST) ..(E)
e (F)
eeee ()
soaae(H)
- (K)
aea (L)
eoo M)
_,ee (W)
ceeea(0)

) "esecosoesw

(S2CXZTCHECKDI(R)

%Zd",bin_countLINVGITDIAGI);
%d”,5in_countLEVENSYTE]);
%Z3d"ybin_countlODDEBYTE]);
Zd%,bin_countLBYTEDIAG]):
Xd",bin_countCPEDNEST):
Zd",bin_countLPEZZERJESI):
%d",bin_countCSTRESSI):
2d",bin_countLEWDSTESTI);
Zd®ybin_countfRIGWRITZI1):
Z2d",bin_countCWRALLOJ):
LSd",bin_countIWRALL1I);
<d"ybin_countLREGWRITEGI);
%d",bin_count[BITDIAGI);
Zd®sbin_countL INVCKBD1);
Zd"sbin_countCTINVCKBDI);
Zd"ysbin_countL[TCK8D1);

(BIN X)",bin_countCPECK3DI);
sbDin_count{SOCKETCHECKI);

Za

zan"

®
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L J) (@ (.1
gotoxy(10,18):
DT R (M o e e e e ")
gotoxy(10,20);
CPrintf(PTOTAL FATLURES ceececcceae %“d",bin_count[TOTALBADI):
gotoxy(20,24);
cprintf("PRESS ANY KZY T3 EXIT%):
getch();
}
et PRINT FAIL DUT LOCATIONS —com oo ¥
:oid print_fail_dut_locations()
char “messzaqge = i

int iynyrow,col,k;

time(&sec_now);
tm_now = localtime(ts
str_now = asctime(tm_

message = ™
strprint(mess

age)
for(i = 0; i<47 i

PO

+)

strprint(» 2
strcoy(messageyrev);
strprint(message);
Siosprint(0,10,0);

ec_now):
now) ;

FAIL DUY LOCATIONS®:
biosprint(0,10,0);
)

p
FTS5RAM REV: b I

strprint(n DATE/TINZ: "):
strprint(str_now);
biosprint(0,10,0);
biosorint(0,10,0);
strprint(® DEVICE TYPE: WY
strcoy(message, device);
strprint{message);
biosorint(0,10,0);
strprint(® TZST PROGRAM: "y
if(socket_stat == SCIK)
strporint(%Socketcheckn);
else
{
strprint{onpr_test):
strprint(® TTv);
strorint{t2stprogran);
3 strprint(®)w);
biosprint(0,10,0);
strprint(® BIARD TYPLC: LD
strcpy(message.board[board_type]):
strorint(message):
biosprint(0,10,0);
steprint(" EJARD S/N: LD JH
strecpy(messa nd).:

strprint(m

Jes tbs
e35a3e);
biosprint(2,10,0);

)



L (® @ @
strprint(" DEVICE STAMPOFF: ®9);
strcpy(messagesstampoff);
strprint(message):
biosprint(0,10,0);

strprint(* SYSTEM #: - w);
strcpy(message, s;sn):
strprxnt(metsage H
biosorint(0,106,0);
strprint(® OPZRATOR/SHIFT: ")
strcoy(messageyopr);
strprint(message);
biosprint(0,10,0);
biosprint(0,10,0);
biosprint(0,10,0);
bxosvrxnt(o 10,0)3
for(row = 0; rouw < max_rowlboard_typel: row++)
biosprint(0,10,0);
for(col = 1; col <= max .collboard_typel;)
Ior(k=6; (k<=7)EL&(col<=max_collboard_typel); cole+tyk+e)
n = dut_boardfrouw =% max_coliboard_typel + coll:
%f(n)l)
biosprint(0,* *,0);
biosprint(o . '50):
blosprlnt(Oo' '-0):
biosprint(0,* *,0);
itoa(row+l,message,10);:
strprlnt(message)t
biosprint(0,"* »0)3
biosprint(d, 32; Js
1toa(col.me=sage.10)
) strprint(message);
)
biosorint(0,10,0):
}
biosorint(9,12,6);
--------------------- Jdperator Entry Screen === mcomm e %y
:oid ask_for_id()
int i;
run_stat = TESTMODE: /% Set flag . xk/ .
WINdOJn(l 1980,25)9
clrscr()

t671color(Y LLOW);

hl"nv.;dbo()

gotoxy(l,1)
PR

1,1);
corinif("PRODUCTICN TEST PROGRAM™):



- 14
gotoxy(TBI?l): g *
cprintf(™*(%s)®,rev);
lowvideo();
textcolor(WHITE):
window(1+42,80,25);
clrscr();
gotoxy(20,7)s
Cprintf("OP-RATOR/SHIFT: "y
gotoxy(204,9);
Corintf("SYSTEM = D H
gotoxy(20,11);
cprintf("STAMPOFF: LU JH
gotoxy(20413);
Corxntf("AUTOMATIC SYUMMARY PRINTOUT CY/N]:m);
textcolor(YZLLOW):
highvideo():
gotoxy(l,21); cprintf(*Zc%,218);
for(i = 05 1<32; i++) corintf(YIcv,196): cprintf("Zcn,134);
for(i = 0; i<45; i++) cprintf("Zc%,i196); cprintf(%ic%,191);
gotoxy(1l,s23); cprintf("%c",192);
for(i = 0; i<32; i++) corlntf("%c" 194); cprintf("Ic®,193);
for(i = 0; i<45; i++) cprintf(" Y v196); cprintf(™Icv,217);
gotoxy(le22); cprintf(®’c ENGINTSERING 3ITMAP: 8 %c”,179o1 79%);
otoxy(35,22); cprintf (“MAINTENANCE VCC CALIBRATION: CAL c%,179);
owvideo():
textcolor (WHITE):
opri{d1=0;
?hile(opr[03==0)
gotoxy(20,7);
Cprintf("OPERATIR/SHIFT: ")
) gets(opr);
1f(!str1cmp(opr,“CAL")) vece_cald); % VCC calibration e
if(istraicamp{opr,™3")) bitmap(): /% 3itmap routine 2k
%f( un_stat == TESTMO0Z)
sysn[0J=0;
%hile(sysn[03==0)
Qotoxy(1,21)5 delline(): delline(); delline();
gotoxy(20,9);
. cprintf("SYSTeM #: ")
gets(sysn);
gotoxy(20,11);
cprintf(“STAMPOFF: ")y;s
gets(stampoff): .
qotoxy(20,13);
Cprintf("AUTOMATIC SUMMARY PRIKNTOUT LCY/NI: ®);
20toxy(20,1+4);
cprintf("default is YI3 if <KRETUZN or ENTZRD "3
textcolor(YELLOW);
gotoxy(20424);



B . _i® ep, -
cprintf("TYPE CENTER] TO CONTI UEwn);
textcolor(WHITE);
gotoxy(60,13);
gets(input); .
if(tstricmpCinput,"N")) r% APOFF = Automatic Summary OFF
) print_stat = APQFF;
}
/$$$#é#¢$$$¢?¢##*$¢$i$*\;ﬁi-v¢$$$$ﬁ$#*$¢$##vv$$fﬂ4ﬂ$k?*$$*$$*##$$/
7/ nlec /
Fincluda {stdin.h>
finclude {dos.h>

#include <conio.hd

#include <dir.n>

tinclude <math.h>

#include Cio.h>

¥include {sys/stat.h>
dinclude {timeJ.h>

¥include {stringe.h>
kinclude <\mili\variaple.h>
$include <\wtili\function.h)

R T N e el Sr e s o A e e e nte vt e e e e e s e b P e ot Ao st e oo oo e S Ao ko ate e mh i Lxky
-~ -~ o SRR R R REL SECR SRR 20 37 v -4-2 £ 344 B e S SR R S e R Y 2T ke 14
e e e SQlECt NWMOS or CMJS _____________________________ =/

int mos;
mos=0;
ch=0;
clrsecr();
gotoxy(25,5)
CPrintf("TYPE {0 .cece. NMISH):
gotoxy(25,7);
cprintf("Typ: £1] ceeae TMISH):
gotoxy(254,3):
cpr‘intf("TYPE €27 ecceee IZC");
gotoxy(25,12);
Cprintf(YENTER SELFCTION HERE: W
wzhile((chli=%0?) g (chl=%1¢) 5§ (chi=*21))
ch=getch();
if (ch==9%0")
gotoxy(25,5);
mos=03;

14
cprintf("TYPE [0] eae... NMIS%);

%f (ch==t1%) ' --

gotoxy(25,7);

mos=1,;

, Cprintf("TYPZ €11 cou.e. CHMIS™);
if (ch==1279)



)

€ “-»
gotoxy(25,9);
mos=23

) cprintf("TYPE [21]

return(mos);

Select
select_nmos_device()

ch=0:

clrscr();

?hile((ch<'

if (c ==

(ch>%41%))

gotoxy
cprint
o0toxy
cprint
gotoxy
corint
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strcpy(devi
strcpy(plk
strcpy(
strecpy
strcpy
strcpy
strcpy
dut_ty
’rUz. g
strcoy
tup=290
dut_regs=s
dut_opbi
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strcoy(dev1q;,"N”C9
strecoy(plkt,"93J7.1
;trcsy(pSkt."9307.5
strcoy(plky®93307.1K

®

I12C%);

NMJS Devices

NMC9305");
NMC930T")
NMC9313");

NMC9345%);
NMC9314");
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Shifts réquired to move reg into DUT
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dut_reg=16;
dut_adrbits
dut_opbits=
dut_offset=

g

/% Shifts required to move reg into DUT
?et_op_cod

if (ch == #218)
{

strcpy(devi
strcpy(plk
strcpy(p5s
strcpy(p
strcpy(p
strcpy(p
strcpy(pv
dut_type=N
true_dut=N
strcpy(dut
top=20;

dut_reg=16;
dut_opbits=
dut_adrbits
dut_offset=
get-op_code
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; /% Shifts required to move reg into DUY
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if (ch == %33)
{

strcpy(device,
strcpy(plkt,"
strcpy(p
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twp=20:

dut_reg=6
dut_opbit
dut_adrbi
dut_offse
get_op_co
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T ) ()
strcpe%p!Ok. "9314.10K"); @
strcpy(p50k,®™ 9314.50K'):
strcpy(pvery®9314.VER"):
dut_type=NMl931s:
true_duts= NMC9346;
strcpy(dut_test,"9346%);
twp=30:
dut_reg=64:
dut_opbits=2:
dut_adrbits=6; .
dut_offset=2; /7% Shifts required to move rag into DUT
Jet_op_code();
)
[ e e SELECT CMOS DEVICES ———mmme el */
:ozd select_cmos_device()
ch=03;
clrscr();
?hile C (Cch<®a*) || (ch>'u')) &L (Cch<*A®) I} C(ch>'U*)) )
gotoxy(5,2);
COrintf("TYPE [A] eeeee NM 93C06");
gotoxy(543);
Cprintf(UTYPE [3] ceee. NMC 93C06%);
gotoxy(554);
cprintf(YTYPE [C) ceeee NM 93CS06%);
gotoxy(546); .
Cprintf(*TYPE [DJ eceeee NM 93C07");
gotoxy(5,8);
Cpl‘ln‘tf("TYPE CED scseese NM 93C46"):
gotoxy(549); b
CPrintf(?"TYPE [F]l ceee. NMC 93L46%);
gotoxy(5,10);
CPrintf(m"TYPE [G] eewee AM 93CS46%);
gotoxy(5,12):
cprintf("TYPE L[H] ceeeae WM 93C56%);
gotoxy(5413);
Corintf("TYPE [I] coe-. NMC 93C56%");
gotoxy(5,14);
Cprintf("TYPE [£J) teee. NM 33CS56%);
gotoxy(35416):
CPprintf(®TYPE L[K] ceeee NM 33C656");
gotoxy(5,17):
Cprintf(”TYPE LLl ceooses NMC 93C66“);
gotoxy(5,18);
CPrintfF(H*TYPE [M] ceee. NM 93LS66");
gotoxy(40,2);
Cprintf(*TYPE [L[N] eewecee NM 88LS06%);
gotoxy(4043): : -
CPrintf("TYPE L[PJ ceeee NM 88CS46%);
gotoxy(40,5);
Cprintf("TYPE L[] eeeee NM 93C46A%);
gotoxy(40,6);
cprantf("TyYpPE ERY ceeee M 59C11%);:
qotoxy(40,3);
cprintf("TYPE £S] aeeae NM BBL16");
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gotoxy
cprint
gotoxy
cprint
gotoxy
cprint
gotoxy
cprint
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cprint
ch=get
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Shifts required to move reg into DUT
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if ({ch
€

}
if ((ch
L ¢

}
if ((ch
{

R VR
s!?cpy(pver,“93CSD6.VER")fa ®
dut_type=NM93CS06;

true_duts= CSTRUE;

strcog(dut test,"CSTRUE®);

tuwp=2
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Shifts required to move reg into DUT
get_op_code():

== *D%) || Cch

strcpy(device
strcpy(plkt,
strepy(p5s
strcpy(pl
strcpy(pl
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get_op_cod

== SEV) |
strecpy(de

O (WYY XY}
=g
]
]
L J
]
L]
L %4
L ¥4

4008 94
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dut_offset= 2. /% Shifts required to move reg into DUT

== ®F') || (ch == 1f9))
strcpy(device, ®"NMC 93C46%); -
Strepy(plkt,®93C46.1KT")

strepy(pSkty™93C46.5KT")

strepy(plky™93C456,.1K");

strcpy(pl0k,¥53C46.10K");

strcpy(p50ks™*33L45.50K");

strcpy(pveros"33C46.VER");

dut_type=NMC93Cé5;



}
if ((ch
{

}
if ((ch
<

}
if ((ch
{

tfUe_dut=CSTRUE: (®

strcpx(dut test,'CSTRUE').
twp=2

dut reg 64.

dut_opbits=2;

dut_ adrb1ts=6: .
dut_offset=2: /7%
get_op_code();

== 85%) 1} (ch

strcpy(device,
strcpy(plkt,®
strcpy(pS5kt,®™
strcpy(plk.'Q
strcoy(plOk,®
strepy(pS50ke™
strcpy(pver,®
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true_dut=CST
strcpg(du _t
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if (Cch
<

if ((ch
{

if ((ch
{

dzt _offset=0;

get_op_code();
== "M®*) |l (ch == "g4%))
strepy(device,"NM 93CS
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if (Cch@= 20y || (ch == 1q1)

)
if (Cch
{

if ((ch
{

}
if (Cch
{

strcpy(dev1ce,"NM 93C4
strepy(plkty,®93C46Aa.1
strcpy(p
strepy(
strcpy(
strcpy(
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dut_typ
trus _du
strcoy(
top=20;
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== #3') |} Cch == sg51))
strcpy(device,"NM 838C16");
strepy(plkty®85C16.1KT")3
strcpy(p5kty®88C16.5KT");
strepy(pleey®38C16.1K");
strcoy(plOk,™88C16.10K¥*);
strcoy(p50ks™38C16.50K");
strcpy(pver,"88C16.VER™);
dut_type=NM52C16:
true_dut=CTRUE;
strepy(dut_test,"CTRUE®);
twp=20;

dut_reg=1024:
dut_opbits=2;
dut_adrbits=10:
dut_offset=5
get_op_code();

== %T*) |} C(ch == v¢9))

strcpy(device, "M 59C16")
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s®cpy(pi0k,"93C16N.10K") ;@
Strepy(p50k,"93C14N.50K");
strcpy(pvery®93C14N.VER");
dut_type=NM93C14N;:
true_dut=CTRUE:
strepy(dut_test,®C13C14N");
tup=20;
dut_reg=64:;
dut_opbits=2¢
dut_adrbits=6;
dut_offset=2;
_get_op_code();
i

}

zoid get_op_code()

%f(dut_type == NMBBCSO6 || dut_type == HM8B8CS48)
enable_send = 0x70;
disable_send = 0x40;
wral_send = 0x50;
wr3lY_send = 0x50;
write_send = 0x09;

) read_send = OxCO;

glse
enable_send = 0x30;
disable_send = 0x00;
eral_send = 0x20;
wral_send = 0x10;
wrall_send = 0x10;
erase_send = 0xCO;
write_send = 0x40;

) read_send = 0x80C;

}
:oid select_i2c_device()
ch=03

clrscr();:

uhile%(ch < '0') |l Cech > 231))
gotoxy{(25,5);
CPprintf(”"TYPE [0] ceeces NM264C02%) s
gotoxy(25,7);
Cprintf(®"TYPE [1] cecee NM24C04") ;3
gotoxy(25,9);
Cprintf("TYPE [2] ceeo. NM24C08%);
QOtOKY(ZS,ll): X
cgrintf(“TYPE £3] ccaee NM24C167)
ch=03
gotoxy(25,15); ,
cprintf("ENTER SELECTION HERE: "):
ch=getch():



}
/
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strcpy(device
strcpy(plkt,®
stGCy(DSkta'
strcpy(plky®2
strepy(pl0ke™
strcpy(pS50ke™
strepy(pver,®
strecpy(dut_te
dut_type=NM24
twp=20;
)dut-reg=256:
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{

strcoy(devi
strcpy(plkt
strcpy(p5kt
strcpy(plk,
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strcpy(pl
strepy(psS
strcpy(pv
strcpy(du
dut_type=NHM
twp=20;
}dut_reg=512:
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if Ech=='2')

strcpy(devic
strcpy(plkt,
strcpy(pSkt,
strcpy(plk,®
strcpy(ol0k,
strcpy(p50k,
strcpy(pver,
strepy(dut_t
dut_type=NF2
tep=20;

dut_reg=1024;

}
if Ech=='3')
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strcpy(device,
strcpy(plkt,™
strcpy(CpSkt,®
strcpy(plky®2
strcpy(plOk,®
strcpy(p50k, ™
strcpy(pver,®
strcpy(dut_te
dut_type=NM24
tup=203;

)dut_reg=2048:
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:oid select_{ist_progran() ] »;
struct ffblk test; )
int is
ch=03;
clrscr();
testprogrami01=0; /7% Set testprogram =
gotoxy(25,3);
CPprintf("TYPE [0] caeee Xs®,plkt):
gotoxy(2545); .
corintf(MTYPE [11 cee.. Zs",pSki):
gotoxy(25,7);
Cpf‘intf(-TYPE [Z] seeses S‘:S"’plk);
gotoxy(2549);
CPrintf(YTYPE [3] eeecee ZsM,pl0k):
gotoxy(25411);
Cprintf(“TYPE £4] ceeae Zs"ep50kd:
gotoxy(25,13);
Cprintf("TYPE [5] ceae. %SY9,pver):
gotoxy(25,15);
cprintf("TYPE CE] eceecee TO ENTER PROGRAM NAME®);
gotoxy(254520);
cprintf(®ENTER SELECTION HERE: i IH
Thile((C(ch<*0") |] Cch>*'5%)) &g (chi=ESC) E& (chl='5¢) E& (chl=%et))
ch=getch({);
if (Cch>=%0%) L& (ch<="4%)) cprintf(%3c%y,ch);
%f (ch==%¢0?)
gotoxy(25,3): A
cprintf(*TYPE L[0J eeaes %SWeplkt):
strcpy(opr_testyplkt);
strecpy(testprogran,dut _test):
strcat(testprogram, =.TKT);
) if(ifindfirst(testprogramyétest,0)) strcpy(testprogramytest.ff_name):
%f (ch==%1r¢)
gotoxy(25,5):;
Cprintf("TYPE [£1] coeee %S¥ypSkt):
strcpy(opr_test,p5kt);
strcpy(tes¥programsdut_test):
strcat(testprogram,"%.3KT%);
) if(!findfirst(testprogram.ﬁtest,O)) strcpy(testprogram,test.ff_nane):
%f (ch==¢219)
gotoxy(25,7);
cpr‘intf(""YPE [2] eowee zS"'le)3 R
strcpy(opr_test,plk):
strcpy(testprogramsdut_test):
strcat(testprogram,"x.TK®):
) if(lfindfirst(testprogramybtest,0)) strcpy(testprogramytest. ff_name)d;
if (ch==931)

0

{w;
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}

(e 'C)
gotoxy(25,9):
cprintf(®"TYPE [3]) cewees X5%epl0k)s

strcpy(opr_testy,pllk):
strcpy(tes¥programy,dut_test)s
strcatCtestprogram,®=.,10K%);
if(tfindfirst(testprogramybtest, 0))

if (ch==%4%)
{

gotoxy(25,11);

cprintf("TYPE [4] ..
strcpy(opr_test,p50k)
strcpy(testprogram,du
strcat(testprogram,®i:,
if(ifindfirst(testprog

RRY; |

[T =T 4
3 X0
¢ 3V
MY\S b
o\,

)}
%f (ch==%5?)

strcpy(testprogramytest.ff_name)d;

strcpy(testprogramytest.ff_name);

gotoxy(25413);
cprintf("TYPE [5] ceoeee IsYypver);
strcpy(opr_testepver);

strcpy(tesIprogramesdut_test);
strcat(testprograme®%.VERY);
if(ifindfirst(testprogramybtest,0))

}
%f (Cch=='E*)l|(ch=='e*))

)
if(findfirst€testproqrametitest,FA

0

G E MO
“yyHUO X

N

gotoxy(25,20);
cprintf(®
gotoxy(25,15);
cprintf(®
gotoxy(25,15);
cprintf(YENTER PRDGRAM NAME:
gets(opr_test)s

strcpy(testprogramyopr_test);

b

strcpy(testprogrameteste.ff_name);

")s S g

um

Rt

_RDONLY)) testprogramf01=03

=ESC) /7% ESC pressed; check péssuord before exit %/
oxy(Clel)s;

intf(¥cnter passuword: %);

le(Cpasswordfid=getch())1=CR) i++;

swordl[il=*\0"%;

({stricmp(passwords®junkli®))

normvideo():

window(1,1,80,25)¢

chdir(¥®cs/sbt®);
exit(2); s

OPEN SELECTED TcST

PLAN AND

READ TESTS =mmm————m—mmmmmm e/



Go. ®
%nt read_test_program() (® (®,

int i;

infile = fopen(testprogramy,¥rt®);

i=0;

¥hilezfscanf(infile,"2d %d %s",Ltlfildebins&tlilevolt,y,tfilaename) = EQOF)
test_set(i):

) L

fclose(infile)s
return(i):

}
e —————— OPERATOR SELECTS DUT BOARD TYPE =cmcemcmmccccc e e =/
void select_board_type()
int is
ch=0%
clrscr();
gotoxy(20,2)3
cprintf(Hc———-——Fr-or— &4 T o T S e 1T G T c®218,191)3
gotoxy(2043)3
cprintf(n] SELECTY BOARD TYPE 1#)3
gotoxy(20,4);
cprintf(®*lc———---c—mrmmr e e Xc®51924217)
gotoxy(20,7):
cprintf(" BDARD SELECTION ENTER®):
gotoxy(2048);
eprintf(MN——cwm e S D A R T =T S T 2N "):
for(i=z0;i<MAX_BOARDSsi++)
gotoxy(20,10 + 1i);
cprintf(®is *s%ysboardlilsboardenteriil);

?hile((ch<‘0') Il Cch>®*9%))
ch=getch();

if (ch == "0°%) board_type = DIPC&44:
if (ch == *1%*) board_type = DIP3546;
if (ch == ®"2%) board_type = S0A;
if (ch == *3%) board_type = S0838;
if (ch == *4%) board_type = S014A4A;
if (ch == 95%) board_type = NM95C12DIPA:
if (ch == %6%) board_type = NM95C12S0ICA;
if (ch == °T7%) board_type = S014WMA; )
if (ch == ®*8%) board_type = FLATPACK:
) if (ch == *99%) board_type = 12046,
}
F OPERATOR VERIFIES ALL SELECTIONS —---mmmmemmmcemem e e %/

int verify_selections()
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clrscr();

}f (count==0) /%
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int enter_dut_board_no()

OR PRESS LCENTER] TO
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register int regs /%= Register variables for speed

(® ® ».

€
int option;
ch=03:
zhile((ch!='X') L& (cht'="x?))
clrscr():
textcolor(YELLGHW):
gotoxy(20,42)5
cprintf("DEVILE: is¥%edevice)d;
. gotoxy(20,3)3 .
cprintf("TEST PRIGRAM: ¥s (Zs)®,o0pr_testytestprogram)d;
textcolor(HHITE):
inputlf03 = *\0°%;
socket_stat = SCOFF;
gotoxyT20s5);
cprintf("YEST BOARD S/N: “)s
gets(tbsn);
gotoxy(20,10);
cprintf(®*TYPE €02 SOCKET CHECK%):
gotoxy(20,12)3
cprintf(”TYPE £13 START TESTING®);
gotoxy(20,15);
cprintf(UENTER SELECTION HERE: %);
ch=03; :
while((ch?=*0%) L& (ch!=%1°%))
ch=%etch()=
if ((ch==20%) ] (ch==%1%))
printf(®"Zc%,ch)s
textcolor(YELLOKW);
highvideo (),
%f Cch=='0¢)
gotoxy(20,10)3
option=SC;
3 cprintf("TYPE [ SOCKET CHECK®);
%f {ch==%1"%)
gotoxy(20,12):
option=TZST;
cprintf(YTYPE £1l START TESTING®™);
)]
textcolor(YELLONW);
gotoxy(10,24);
cprintf("TYPE [X3 TO CONTINUE ... 0OR PRESS LENTER] TD START OVER®™):
ch=getch(): .
textcolor(KWHITE);
returnCoption)s
:oid program(int new_test)

e,



register ® int cols; 1
int block:
long int tt;

get_vector(new_test):

if (board_type==I2C46)
i2c_mode;
column(0):
di_dec(0);

if (new_test==1’£7cRDS)
for (reg=03 regd<256; reg++)
{ s artcs

data_write(0xal);
ack_uwrite;

data ~write(reg);
ack_uwrites;
data_write(0):;

ck wrlte.

delay(ZO);

)
if(dut_reg= 512)
{ for (reg=0: reg<256; reg++)
{ startc:

data_writeC0):
ack_writes
stop
delay(za);

}

if (new_+test==I2CONES)
{ for (reg 0. reg<256; reg++)
artcs
data_uwrite(0xa0);
ack_uwrite;
data ~vrite(reg);
ack_uwrite;
data_write(Oxff);
ack wrlte.

stop
, delay(ZO)-
if(dut_reg==512)
{ for (reg=0; reg<256; reg++)

{ startc;
data_write(Oxa2);
ack wrxte'
data _write(reg):;
ackh_writd:
data _write(Oxff);
ack_uwrite;



(. stop;

delay(20);

3

if (new_test==J2(CCKBD)

{ for(prage=0; page <
{ slaveadd=0xa0
wordadd=page#
lf((pagezzg==
datab=0x55

else

datab=0xaa;

startc;

®
dut_regrs16); page++)
Spage/lé)*Z)?
»

data_write(slaveadd):

ack_write:

data_write(wordadd):

ack_uwrites

for(loop2=03 loop2 <163 loop2++)
{ data_write(datab);

ack_write;

}

if (new_test==Y2CICK3D)

i
{

f

{

-~ W

for(pafe=0: page <
{ slaveadd=0x3C
wordadd=pagex
if(Cpage%2d==
datab=z0Oxaa
else
datab=0x55

startcs

page++)

data_write(slaveadd):

ack_mwrite;

data_write(wordadd);

ack_write;

for{loop2=0; loop2 <16
{ data_uwrite(datab)

ack_urites
}
stops
delay(20);

new_test==I2CBZERDS)
or(block=81; block<B7:
column(block);
startc;
data_write(0x20);
ack_urites;
dats_write(0);
ack_write;

s loop2++)
L d

block++)

(®



b (., (o,
for(reg=0; reg<l .

{ data_urite(
ack_write;

6; rege++)
0

3;

scl_Sv_12v;
delay(%);
scl_12v;
delay(4);
stop
delay(20)s
cs_low;
latch(0);
scl_5v_12v:
delay(I2):
scl_5v;
)delay(lOO);

}

if{new_test==I2CBONE
{ for(block=81: bloc
{ column(block):
startc;
data_write(0Ox30);
ack_uwrites
data_write(0);
ack_write;
for{reg=0; reg<l16: re
{ data_write(Oxff)
ack_write;

5)
k<87: plock++)

g++)
v

)}
scl_5v_12v:
delay(4);
scl_12v:
delay(4);
stops
delay(20):
cs_low;
latch(0);
scl_5v_12v;
delay(i2): .
scl_5v;
) delay{100);
}
if{new _test==12CB55)
{ for(block=813 block<87: block++)
{ column(block);
startc;

data_write(0Oxa0);
ack_write;
data_write(0);
ack_arite:
for(reg=0; reg<lé;: reg++)
{ data_write(0x55)7
ack_write;

v, v

o Ny

scl_5v_1
delay(?)



sd®_12v; ®
delay(4);

stops

delay(20):

cs_low;

l12¥ch(0);

scl_5Sv_12v;

dela;(lZ)?

scl_5Sv;

delay(130);
nee_test==T2C3AA)
or(block=81; block<87; block++)

column(block):

startcg;

data_write(Oxa0);

ack_writes

data_writeC0);

ack_write:

for{reg=0: reg<lé6: re
{ dats —write(dxaa)

ack wrxte.

)
scl_Sv_12v;

g++)
H

delay(%);
scl_12v;
delay(4);
stop,
delay(20);
cs_Jlow;
latch(0);
scl_S5v_12v;
delay(i2);
scl_5v:
delay(100);

startc;
data wrlte(Oan).
ack_write:
data wrzte(O)-
ack_writes
forCreg=0; reg<1
{ data_write(

}
scl_5v_12v;
delay(%);
scl_12v;
delay(4);
stop;
delay(23);
cs_low;
latch(0);

=I2CINICHK)

(=



startcs
data_write(
ack_writes
data_write(
ack_uwrites
data_write(
ack_writes
stop;
delay(28);

uw_mode;

column(0)3:

returns
column(coluy

un

3able(ENABLE);

able(DISABLE);
E);

able(ENABL
%f(dut_type == N

n_se

reg = 623
reg_rotate=

cs_high;
sk toggle:
start_obit;
latch(arite
clock(dut_op
latch(reg ro
clock(dut_ad
latch(0):™
clock(16);

N cs_low;

%f(nem test == E

cs_high;

ifCtrue_dut

start_bIt:

latchTeral_se

clock(4¢Cdut_

if(dut_type
) cs_low?

ilse if{new_test

cs_hiogh;

'ém
O0xal);
0)s
Oxad);
t):

/
M95C12) /

_rotl(regydut_offset); /

_send
bits
tate
rbit

RAL)

== NMC9306) {sk_toggles:)

[
]
t 3
]
-
2
]
e
F
]

(®,

Find I2M Japan rejects %/

Write all 0Os to Registeré62 (Switch control)

Rotates reg for DUT sending

NM59C16) clock(2);

= WRALLO)

»

e
-

/

s
B



)

}

®

()
ifCtrue_dut == NMC9306 || dut{type == NM95C12) (sk_é%gglo:l

start_bit;-
latch{wral_send);
clock{4+(dut_adrbits-2));
latch{(0)3;

clock(16);
cs_lows

TN Matesy

%lse ifCnew_test == 3IYTEDIAG)

}

ifCdut_adrbits == 10)
Ior(reg = 03 reg < dut_reg; reg+=17)

reg_rotate=_rotl(regs2);

cs_highs
start_bit:
latchTerase_send)
clock(dut_opbits)
latch(reg).
clock(2);
latch(reg_rotate):;
clock(8):

cs_louws
deTayCtuwp)s;

glse for{reg = 07 reg € dut_reg: reg+=5)

reg_rotate=_rotl(regydut_offset);

cs_high;
start_bit;
l1atch{erase_send)
clock(dut_opbits)
latch(reg_rotate)
clock{dut_adrbits
cs_lows
deTay(twp);

>

ﬁlse if(new_test == EVENBYTE)

if(dut_adrbits == 10)
for{req = 0; reg < aut_reg; rag+=2)

/% Rotates reg for

/% Send leading 2 bits

/% Rotates reg for OUT

»

DUT sending

sending 3/



}

(@ @
reg_rotate=_rotl(Cregy2);

cs_high;
start_bit:
latchTerase_send);
clock(dut_opbits);
latch(regy;
clock(2):
latch(reg_rotate):
clock(8)3

cs_low;
delay(twp):

glse for(reg = 0: reg<dut_reg; reg +=2)

}

reg_rotate=_rotl(reg,dut_offset):

cs_highg

if(true_dut == NMC9305) {sk_toggles)

start_bit;
latch{erase_send);
clock(dut_opbits);
latch(reg_rotate):
clock(dut_adrboits);
cs_low;

delay(tup);

?lse if(new_test == QODBYTE)
1

if(dut_adrbits ==

0)

for(reg = 1; reg < dut_reg; reg+=2)

}

reg_rotate=_rotl(reg,2);

cs_high;
start_bit;
latch(erase_send
clock(dut _opbits
latch(reg);
clock(2)
latch(re
clock(8)
w

A A

wery ws

3
]
[ad
m
lad
Y
L 54

.

cs_lows

delay(twp);

?lse for{reg = 1% reg<dut_reg; reg +=2)

reg_rotate=_rotl(regsdut_offset):
cs_high;
start_bit;

M
latchTerase_send)
clock(dut_onits;

s

ifCtrue_dut == NM(C9306) {sk_toggle:)
d

latch(reg_rotate
clock(dut_adrbit
cs_lows

»
1 4
-
L4
.
”
)3

. ®
/% Rotates reg for DUT sending
/% Send leading 2 bits =/
/% Rotates reg for DUT sending %/
7% Rotates reg for DUT sending
/7% Send leading 2 bits =/
/% Rotates reg for DUT sending %/



7 (i~ (»
g%lay(tmp): L

}

else if(dut_adrbits z= 10) -#% ALL BIT MANIPULATION TESYS

for(reg = 07 reg < dut_reg; reg++) -
reg_rotate=_rotiCreg,2); /% Rotates reg for DUT sending
cs_high:
start_bit;
latch(erite_send);
clock(dut opblts): )
latch(reg); /% Send leading 2 bits
clock(2);:
1atch(reg_rotate):
clock(8);

k = £((char ¥)ELt_vectorlregl+1);
latch(lk);
clock(B8);

lk = %=((char ¥)at_vectorlregl):
latch(lk);

clock(8);
cs_low;

) deYay(tuwp);

Else for(reg = 0; reg < dut_reg reg++) /% All 8it manipulation tests =/
reg_rotate=_rotl(regydut_offset); /% Rotates reg for DUT sending %/
cs_high;
ifltrue _dut == NMC9306 |] dut ~type == NM95C12) sk_toggle;
start_bit;
latch(urite_send); :
clock{dut_opbits);
latch(reg_rotate);
clock(dut_adrbits):
1k = %((char #)&t_vectorfregl+l):

Yatch(lk);

clock(8);

1k = %((char #)&t_vectorlregl):
lateh(lk);

clock(B);

cs_low;

; deYay(tup):

delay(tup):

cs_high;

cs_lows;

3 able(DISABLE); -
R A R S R R R R S A R S S S R A A S A S s/
¥ &/

3.
#finclude (stdio. h)



finclude
#include
finclude
finclude
#include
Binclude
finclude
#include
g@nclude

b ' ®
(dog?h> ®

<conio.h>
<dir.h>
<math.h>

(io. h)
{sys/stat.h>
Ctimea hd
Cstring.h>
<\mill\variab
\mill\ 1

N
-t
[+
po
0
ad
e
O =

new_test)

register int
register int

int lisdis
int temp = 03

regs
cols

char

*message
get_vector(new_test);.
if(board_type==12046)

i2c_modes
for%rou=0: rov<max_rowulboard_typel; rouw++)

11=0;
for(col=1; col<=max_collboard_typel; col++)
{ chip=03; :
114+
1fCC(1l1l €& 10) >= 10) 11 4= S
outportb(L2srow):
column(ll):
di_dec((Crowu+1)/710)%16 + Crow+1)%10);

ifgdutuboard[row ¥ max_collboard_typel + col] 1= 1) continue?

startcs

data_write(Oxa0);

ack_write:

data_write(0);

ack_write;

startc;

data_urite(0Oxal);

ack_write;

data_read;

d_bufferf0l=inportb(32);

for(reg=1; reg{dut_regs: reg++)

{ ack_read;

data_read;
d_bufferlregl=inportb(s2);

stops
if(new_test¥#=I2CINICHK)
€ ifT{d _bufferL01 8= i_vectorfdl)

chio=1;
}

(]



C2 ™ » ®

if(new_test==I2CINIVER)
{ for(re$=0; reg<dut_reg; reg++)
{ itf(d _bufferlreg) i= t_vectorfregl)
chip=13; .
}
)

2CINICHK || new_test 8= I2CINIVER)
reg<dut_reg; reg++)

uf{er[reg] 1= t_vectorfregl)

p=1,

if{chip==1)
bin_countlPASS]Y -= 17

dut_boardLrow = max_collboard_typel + coll=necw_test;
bin_countlnew_testl += 1;
bin_countLTOTALBAD] += 1;
)
}
}
uw_mode:
refurn;
if(new_test == INITCHK) /% CMOS parts only %/
0 row <

for(ros =
{

11 = 03 ’
Ior(cpl = 15 col<=max_coliboard_typel; col++)

Bax_rowlboard_typel: rowts+)

114+¢;
ifCCll & 10) >= 10) 11 += 6
outportb(C2,row): /% row number X/
columnCll): ¥ column number %/
if(board_type==DIPC44)
{ di=(&=Crow+1))~-3;
if(cold>0 &€& col<¢12) di=di;
1f{col>i1l &% col<23) di=di+1:
if(col>22 &8 co0l1<34) di=di+23
if(col>33 £8 co0l<45) di=di+3;
di=(di/10)=1% + di%10:
) di_dec(di):
ifgboard_type > 0 && board_type < B8)
di_dec(ll):
if(board_type==FLATPACK)
di=(5$(roy+1))-4:
if(cold5 a4t col<5) di=di;
if(cold>«’ LE c01¢9) di=di+1;
if(col>8 L& co0lC13) di=di+2;
if{col>12 EEL col<l7) di=di+3;



() » »
ol>16 ) di=di+4

di’z1o0 1

ec(di

ook
”’\
aﬂn

f
i )
i_ )
}
%f(dut board[row#nax_col[board_typeJ + col2 1= 1)
high;

1deut t
start_

¥ inportb(B2):
= temp+inporth(B2); /%

oo \Nles d'“ 0 F“<

o
d

vectorf0])

$§1 -= 13 /%
dut board[rowwmax coi[ board_typel + coll =
bin_countlinew tesT] += 1: /%
bin_countl{TOTALBAD] += 13

%f(d_buffer[O] = ¢_

bin_count[PA

) }
%lse for(row = 03

11 = 03
{or(col = 13

11443

AfCCIl & 10> >= 10) 11 += g3

outportb(C2,roe): V&
column(Cli): 7/

DIPC44)
d1 (4%(rowu+1))-3:

if(cold>0 &g
if(cold>1ll

row < max_rowlboard_typel; row++)

col(=max_col£board-type]: col+s)

if(board _type==

}

ifgboard_type > 0 &t board_type < 8)
}di_dec(ll):

f(boa

{ di
if
if

continues;

/% Clock out byte2 %/
Save byte2 x/

DECrement BIN 1 count =%/
new_test

INcrement failbin Zx/

/% INcrement Total fail count

row number =/
column number =/



g
[ ¥ aYaYa]

amndoon
™

Aal T el 2 F o]

c

&
1 &
16

WY
e s oy oy

CY-X-X-K)
3 11 ot ot ud
ANV VY
01, b b pd )
FOON

)
)

01<13) di=d¥Ps2;

c0l<17) di=di+3;

col<21) di=di+4;
+ diZ%10;

if(dut_board[row*max_col[board_type] + coll 1=
NMCI9306 || dut_type == NM95C12)

if(true_dut ==
Ior(reg = 03 r

cs_high;
sk_togg
start_b
latchr

eg < dut_reg; reg++)

.send+reg)s;
¥ inportb(32):

1
i
e
clock(1l6
2
J
r

ries N/ 40
b | [« L T XA TEY]

= temp+inportb(B2);

"
l'e]

[
|

%f(d_buffer[reg] 1= t_vectorlregl)
%f(peckbd_stat == 0ON)
%f(peckbd_lst_sta

t
biosprint(0,10,
strprint(*[BIN
biosprint(0,10,
strprint(®
biosprint(0,10,0

ifCrow < 10) strprint(*®
. else strprint(®
1toa(row+1,messa§e,10):
strprint(message);

if(col < 10) strprint(®
A else strprint(®
itoa(coleymessagey,l10):
strprint{message);

= ON)

0):
X1 ROW
6J;
)

")

COLUMN

NN

1) continue;
Ve

LR 1

Save byte2

LOOP (X)

if((cxcles*dut,re?)IIOOO < 10) strprint(®
e L4 H)'

se strprint

itoa(((cycles#dut_reg)/1000)+i

strprint(message)?

if(reg < 10) strprint(®
if(reg > 9 LE reg <100) strprint(™
ifCreg > 99) strprint(®

itoa(regymessage,10);
strprint(message);.

strprint("® ")

itoa(t_vectortreq].message.16):

strprint(messaged;

strprint(® "y

symessagey,y10);

sy B
L T34
.

®.

93306 required

Clock out byte2

REG

")

-~

%/

EXPECTED

ACTU!

—..———-—-—-—-—————————.———-—-—---—_——-——-—_—.-—-_————



(@.

}
)}
else if
{or(reg

)

bin
dut
bin
bin
if(

(du
= 0

itoaCd_bufferi®egl,message,16); G
strprint(aessageg: -
biosprint(0,10,0);

‘ﬁm

peckbd_1st_stat = OFF: /7% Reset to prevent header printinc

count[PASS] -= 13 /% DECrement BIN 1 count

boardLrow*max_collboard_typel + coll = nex_<tes

t

_countlnew_test] += 1; % INcrement failbin
.CountlLTOTALBAD] ¢= 1: 7% INcrement Total fail count

new_test '= PECK3D) breaks:

t_adrbits == 8 |] dut_type == NM59C11)
s reg < dut_reg; reg++)

start_bit;
latch{read_send):
clock(2

£ inportb(s2);

MesyiInag oo
1 Oew

)
e
6
2
) /7% Clock out
r = temp+inportb(B2); /3% Save byte

o
[s]
(9]

%f(d_buffer[reg] 8= t_vectorlregl)

%f(peckbd_stat == 0ON)

%f(peckbd_lst_stat == 0N)

biosprint{0,10,0);
strorint(®[3IN XJ ROW COLUMN LOOP (K)
biosprint(0,10,0):

byte?
2

d

*/

EXPECTED

ACTu!?

Strorant(s e e L

biosprint(8,10,0);

)

ifCrow < 10) strprint(™ “):
else strprint(® ")s

itoa(rom+1,message.10):

strporint(message);

1f(col < 10) strprint(® ")
else strprint(® ")

itoa(colymessagey,10);

strprint(message);

if((cicles$dut,re?)/1000 < 10) strprint(®
else strprint(” ")3 :
itoa(((cycles#dut_reg)llOOD)+1.nessage,10)3
strprint(message);

ifC(reg < 10) strprint(n =):
ifl{reg > 9 &L reg <100) strprint("® "):
if(reg > 99) strprint(* "),

itoa(regymessage,10);
strprint(message);

")



{®, ® (]

strprint(» b
itoa(g_vector[reg].message'16):
strprint(message);

strprint(" b H
itoa(d_bufferlregl,messages16):
strorint(message);
biosprint(0,10,0);
; peckbd_lst_s}at = OFF3 /%

bin_countLPASS]) -= 1: /%
dut_boardCrow$max_col[board_type] + coll =
bin_countLnew_testT] += 31 /=
bin_countLTOTALBAD] += 1;
if(new_test 1= PECKBD) break:

new_test;

% INcrement Totsl
}

)}
else if (dut_adrbits == §)
Ior(req = 07 reg < dut_reg

cs_high;

start_bit;
latch(read_send+reg):;
clock(16);
temp = 2585 i inportb(s2):

clock(8); ]
d_bufferlregl = temp+inportb(s2); /%
cs_lows

Clock out byte2
Save byte?2

%f(d_buffer[reg] 1= t_vectorlrecgl)
}f(peckbd_stat == ON)
%f(peckbd_lst_ t

s

biosprint(0
strprint(®g
biosprint(o
strprint("

) bicsprint(O'I0,0)o

if(row < 10) strprint("™ 9 3
else strprint(®
itoa(row+l,message,il);

strprint(mnessage);

if(col < 10) strprint(® b H
i else strprint(" )3
itoa(colymessagey,10):
strprint(message);

ifd(cycles*dyt_reg)s/1000 < 10) strprint(" ")

else strprlnt?" *);
itoa(((cycle%*dut_reg)/lOOO)*I,message,IO):
strprint(mes'sage);

ifdreg < 10)

8 COLUMN  LDDP (K) REG

strprint(® ®);

®

DECrement BIN 1 count %/

INcrement failbin =/

fail count

3

=/

EXPECTED

Reset to prevent header printin

ACTU!

-——-—_..—_——-—-——-—-.-—_—-—————.——-—-—_—_———_-—--———-_-——.—



a o oy ICY
w if(reg > 9 £& Mg <100 strprint¢e @  w

ifCreg > 99) strprint(» ")
itoa(regemessage,10);

strprint(message);

L 12
L 1]

strprint(» )3
-itoa(t_vectorlregl,messageslb);
strprint(m@ssage?:

strprint(® b H
itoa(d_bufferlreglymessage,16);
strprint(nessageg:
biosprint(0,10,0):;

) peckbd_1st_stat = 0OFF; /3 Reset to prevent header printinc

Bin_countCPASS3

dut_boardlrow¥ma
bin_countlneuw_+te
bin_count[TOTALSB
if(new_test 1= p

= 1 /% DECrement 8IN 1 count %=/
o ard_typel + col) = new_test;

H % INcrement failbin v

’

R

¥ INcrement Total fail count =/
) )

else if (dut_adrbits == 10)

Ior(reg = 05 reg < dut_reg: reg++)

reg ro;ate =_rotl(reg,2); /% Rotates reg for DUT sending =/
cs_high;

start_bit;

latch(read_send);

clock(dut_opbits);

latch{rea)d; /% Send leading 2 bits */
clock(2);:

latch(reg_rotate);

clock(16g3

temp = 256 % inportbh(B2):

clock(8): /% Clock out byte2 %

d bffferfregl = temp+inportd(32); /7% Save byte2 =/

cs owg

%f(d_buffer[reg] t= t_vectoriregl)

bin_countLPASS5] -= 1; * DECrement SIN 1 count %/
dut_board[row*max_col[board_typel + coll = new_test;

bin_countlnew_test) += 1 /% INcrement failbin =
bin_countITOTALBAD] += 1 /73 INcrement Total fail count %/

if(new_test '= PECKBD) break:
}
}
di_dec(C0)s

:oid socket_check()

register int reg;
register int col;



'C) ®

Socketcheck flag set
Text = white; background = cyan

fMes
m
<
N
A
&
~/
~w
-
NN
3¢ 3k

gotoxy
printf

(

(

(¢
if(board_ty
i2c_ mod

c

14

C

startcs
data_write(0xal);
ack_write;

data ~arite(D);
ack_uwrite;

data ~write(Oxaa);
ack wrlte.

stop
delay(ZO).
forgrif 8: rowdmax_rowlpoard_typel; row++)
- L
or(col=1; col<=max_colLlboard ~typel; col+s)
{ 11443
ifCCll & 10) >= 10) 11 += 63
outportb(CZ.rou).
column(Cll);
di dec(((row+1)llo)*16 + (row+1)%10);
startc:
data ~erite(Oxal);
ack wrlte.
data_writeC0);
ack wr1te.
startcs
data wrxte(ﬂxal).
ack_write
data re=d.
d_bu¥ferl03= inportb(s2);
stop.
if(d _bufferf0] '= Oxaa)
in_countfLPASS] -= 1
dut_boardlrowsmax collfboard_typel+coll=SOCKETCHECK:
bin_countLSOCKETCHECK] += 13
bin_countCLTOTALBAD] += 1
} -
) ]
uw_mode;
return;
column(0); /7% Entire boargd
di_dec(0);

3+ 4
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-eEs A _ PLAY POLNRXL I I, E@ V£
i f(Xrue_d == NMC9306) {programCERAL):)
able(ENABLE); - /3%

%f(dut_type == NM95L12) /%

reg = 623
reg_rotate=_rotl(regodut_offset): /3

cs_high;
sk_toggle;
start_bit;
latchTurite_send)
tlock(dut_opbits)
latch(reg_rotate)
clock(dut”_adrbits
latch(C);
clock(16);
cs_low;

delay(tep);

cs_high;
cs_lows

}

reg = 15 /¥

reg_rota{e=_rotl(reg,dut_offset}: Vg

cs_high;
if(true_dut == NM
start_bit;
latch{srite_send)
clock{(dut_opbits)
latch(reg_rotati)
s

clockgdut adrbi

== NM95C12) {sk_toggles) /%

Set VCC = S.0m; 7 @
Enable the part 7
Krite all 0s to Registeré&é2 (Switch control) =x/

Rotates reg for DUT sending %/

Socketcheck
Rotates reg

with register 15 7 4
for DUT sending 2/

9306/95C12 required =

/7% Send AA *k/
/7% Send AA x/

row < max_rowlboard_typel: rows+)

11 = o3
for(col = 1; col<=max_collboard_typel; col++)
11++;
1fCC1l € 10) >= 10) 1l += 63
outportb(C2yrow): /% row number =/
column(ll); /% column number =/
if(board_type==DIPC44) .
€ di=(4%Crow+1))~3;
if(col>0 &€& co0l<12) di=di;
if(cold>1t €t col<23) di=di+1;
if(cold>22 t¢ col<34%) di=di+2;
if(col>33 &L co0l<45) di=di+3;
di=(di/Z10)%16 + di%i0;



> i ' ' ¢
) di_dec(di);
1f(2oard t{pe)o L& board_type<8)
i

1f(board type==FLATPACK)
di= (Sv(row+1))—4.

if(cold>0 L& co0l<5) di=di;
if(Ccol>4 ELE col<9) di=di+i;
ifCcol>3 L& co0l<13) di=di+2;
if(col>12 && col<17) di=di+3;
if(col>16 && col<21) di=di+4;
di=(di/z10)*16 + di%z10;
) di_dec{di):
%f(dut boardlrowimax_colClboard_typel + coll '= 1) continue:
cs_high;
ifCtrue_dut == NMC9306 || dut_type == NM95C12) {sk_toggle;} * 9306 r

start_bit:
latchTread_send);
clock(dut_opbits);
latch(reg_rotate);
clock(dut_adrbits);

clock(8):™

temp = 256 % inportb(32):

clock(8); 7% Clock out byte2 =

d_bufferiregl = temp+inportb(B2); /% Save byte2 =/

cs_low;

%f(d_buffer[reg] $= OxAAAA)
bin_countLPASS] ~= 13 7% DECcrement BIN 1 count =/
dut_boardlrow¥max_collboard_typel + coll = SOCKETCHECK . .
bin_count{SOCKETCHECK] += 13 /% INcrement failbin %

> bin_count{TOTALBAD] += 1 /7% INcrement Total fail count

}

N }

columnd(d); /7% Entire board =/

di_dec(0);

%f(true_dut == NMCS9306 |}l true_dut == NML9348) /% NMOS ends in 1s %=/
program(CERAL);
verr fy(ERAL);

Else 7% CMOS parts =/
able(ENABLE):; /% Enable the part
cs_high; . A
ifldut_type == NM95C12) 4{sk_toggles)
start_bit;
latchTurite_send);

clock{(dut_opbits);
latch(reg_rotate);
clock{dut_adrbits);
latch(O)'



}

void
{

(]

clock(16);

cs_low;

delay(twp):
able(DISABLE);

peckbd{(int voltset)
register int regs;
register int - --cols
int temp = 03
int llgk’

column(0);
di_dec(C0);

set_vcclvcecpointfL31);

peckbd_stat = ON;
peckbd_lst_stat = ON3

able(ENABLE);

reg = 150
reg_rotate=

cs_high;
ifldut_type == NM9
start_bit:
latch{write_send)
clock(dut_opbits)
latch(reg_rotate)
clock(dut_adrbits

zor(row = 03 rou < max_rowulhoard_typel;

latch(OxAR);
clock(8)s
latch(0OxAA);
clock(8):
cs_lows
deTay(tuwp):
11 = O;:
for(col =
1l4+;
ifC(ll & 10) >=
outportb(L2,ro
columnCll):
if(board_type=
€ di=(Zx(row
if(coldD &
if(cold>11
1f(cold>22
if{col>33
di={di7190)
di_dec(di)

_rotl(regsdut_offset):

5C12) {sk_toggle:)

anan
1o e s s

0o
coan
RO
+ 4 4o
Whoes
‘. e s

ssismmppigmd W

. )

7% Disable the damn part

tntire board */
Set VCC = 5.0V %/
151 time PelkB8 ARIAYHIY 13H h0ck
Enable the part =/
Socketcheck with register 15 =/

Rotates reg

Send AA
Send AA

row++)

I3 col<=max_collboard_typel; col++)

for DUT sending %/

row number
-column number

i 4

NN
Lt 14
NN



(o »® (&
%f(dut_boardfrow#Iax,coltboard_typeJ + colld 1= 1)

if(dut_board[roa*max_co1Cboard-type] + coll 1= 3523¢C
(dut_boardlros¥iax_coliboard_typel + coll = PEZCK3D

b'n_count[CKBDJ+bin_countEINVCKSD]: 5

CPECKADY = bi * Set PEZCKBD bin_count 3
ountCCK3D] = 0; ¥ Reset CK3D bin count = ¢ =
ountCINVCKBD]l = 03 /% Reset INVLKBD bin count = g 2/
d_stat = Q0FF; /% Reset PECK3D flag =/
int vecc)

S TEST ERASES, REAODS (VERIFYs) AND PROGRAMS 05 FOR EVERY 0QUT REGISTER =/
ter int rags /% Register variables for speed
ter int col;
roeg;
11,d1i;
temp = 83
cc(5000);
am(ERAL);
€c(5600); .
am(WRAL); /¥ Pyt background into all 0s
y(WRAL) S
ccvcc);
ector(REGWRITE);
n(0); /% Entire board =/
c(0);
ENA3LE):
2ag = 07 rag < dut_reg: reg++)
eg_rotate=_rotl(reg,dut_offset): /% Rotates reyg for SUT sending %/
TER ERASE KFFFF) FOR REGISTER “reg™ TgQ SNTIRE 80ARD *®/
oclumn(0); 7% €Entire board =/
i_dec(C0);
s_high; N
fztrue_dut == NMACI306 || dut_typa == NMI5C12) {(sk_toggle;)} /7% 3308 required
tart_bit;
atch(erase_sand);
lock(dut_opbits);
atch(reg_rotata);
lock{dut_adrbits);

s5_lows
2lay(twp):

3J0ARD FOR REGISTER "reg®™ = FFFF x/ -
ar(zou = 03 row < max_rowlboard_typel; rout+)



® & (&
11 = g3
for(:ol = 1 col<=max_colCboard_typel; col++)
11¢+;
ifC(C1l & 10) >= 10) 11 += 63
if(dut_board[rou*nax_col[board_type] + coll !'= 1) continues
sutportb(CL2,row); /% row number x/
colymn{ll); 7% coluan number =/
if(board_type==DIPC44)
{ di=(4%=(rowel1))-3;
ifCcold0 && colK12) di=di;
1fCcold1l && col<23) di=di+l;
1fCcol>22 &L col<34) di=di+2;
if(col>33 &5 col<45) di=di+3;
di=(di/10)%156 + diZ%Z10;
> di_dec(di);
if(board_type>0 £& board_type<3)
; di_dec(ll):
if(board_type==FLATPACK)
€ di=(5%(row+l))—4; 2
ifCcold>0 && col<5) di=di;
if(cold4 &€ col<9) di=di+l;
if(cold>8 && col<13) di=di+2;
if(col>12 £& col<17) di=di+3;
if(caol>16 & col<21) di=di+é;
di=(di/’z10)%16 +di%10;
di_dec(di);
} .
cs_high;
ifltrue_dut == NMC9306 || dut_type == NM95C12) (sk_toggle;?} 7% 9306 r
start_bit;
latch{read_send);
clock(dut_opbits):
latch(reg_rotate):
clock(dut_adrbits):
clock(8);
temp = 256 % inportb(s2):
clock(9): /% Clock out byta? =/
d_bufferlregl = temp+inportb(32); /% Save byte2 &/
cs_lows
%f(d_buffertreg] != t_vectorlCregl)
bin_countf{PASS] -= 1 /% DECcrement bin_count 3IN 1 co
dut_boardCro-#max_colCboard_type] + coll = RZGWRITE:
bin_countLREGWRITE] += 1t /% INcrement bin_count of failbi
)
]
ISTER WRITE C0000) FOR REGISTER "reg® TO ENTIRE B80ARD =/
olumnC0);
i_dec(0);
s_high; .
fttrue_du == NMC9306 |} dut_type == NM9I5C12) {sk_toggle:) /7% 9306 required



‘start_bit;
latch{urite_sen
clock(dut_opbit
latch(reg_rotat
clock(d

1

[adl i N=%

C adrbi
latch(O

clock(
cs_low:

delay(twp)s

ut_
)~
6)

}
/% ALL PARTS ON THE 335ARD ARE NOW PROGRAMMED WITH 0Os
/% CHECK ACTUAL VS. EXPECTED DATA FOR ALL REGISTERS AND SET FAILBINS

vgid progrejn(int vcc)

int dix=13
int cCSX}
int colsrowgkydox;
set_vcc(vcec);
for(;ow = 15rowdmax_rowlboard_typel+lirows+)

csx = 03

forgzol = 1% col<=max_collboard_typel; col++)
k = dut_boardl(row-1)*max_colEboard _typeld + coll:;

csSx++;
if(board_type==DIPB46)
; printf("ERROR - WRONG BOARD TYPE \n%);
if(board_type==DIPC44)
{ dix=C04%row)-3;
ifCcold0 && col<12) dix=dix;
if(col>11 &£E& col<23) dix=dix+1;
if(cold>22 L& co0l<34) dix=dix+2;
if(col>33 K& col<45) dix=dix+3;
ifCCcsx & 10) >= 10) csx += 63
dix=(dix/710)%16 + dixZi0:
outportb(C2,(row—~-1));
column{csx);
) di_dec(dix);

if(board_type==FLATPACK)
dix={S5%row)—-4;
if(dix>0 L& dix<{5) dix=dix:
if(dix>4 L& dix<9) dix=dix+1:
if(dix>8 &L dix<13) dix=dix+2;
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rue_dut == NMC9305)

clock(4+
cs_low;

delay(1):

’
i send);
dut_adrbits-2));

c)

delay(tap):

cs_high3

sk_toggle;

start_bit;
latch(disable_send):
cloik(6+(dut_3drbits-2)):
c3 oxs

}deIay(l)S

cs_high;

start_bit:
latchTenable_send)
clock(4+(dut_adrbits-2));
cs_loua;

delay(1);

)

(7

/% 9306 parts requ

ENABLE cycle

WRAL cycle

Programming time v/

/% OISABLE cycle

£NA3LE :cyel

WRAL cycle
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® a8 )
delay(tuwp); /% Programming time

cs_high; /% DISABLE cycie
start_bit;

latchTUdisable_send);

clock(4+Cdut_2drbits—2));

cs_lows

deTay(1);

}
/e e

* PROGRAM REJECT UNIT(CMIOS) =
vzid progrejc(int vcc)

unsigned int ii;
int dix=13
int CSXs
int colerowgskedox;
set_vcc{vcec)s
for(;ow = 13rowdmax_rowl{board_typel+lsrou++)

csx = 0
for(col = 13 col<=max_colfboard_typel; col++)

k = dut_boardLC{(row-1)*max_collboard_typel + coll;
cCSx++;

if(board t{

DIPB46)
; printf 0

pe==
"ERROR -~ WRONG BOARD TYPE \n%");

(n

if(board_ty
€ dix=04%
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dix=(dix
outportb
coluan(c
) di_dec(d

if(board txpe--FLATPACK)
€ dix=T5%row)-4:
1f(dix>0 &E dix<5) dix=dix;

laktd 4
]

e
o
1
2
3
&
/
(
s
i
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seese OMMMM | O

1
C
x
x

if(dix>4 && dix{9) dix=dix+1l;
- - if(dix>8 &LE& dix<13) dix=dix+2;
if{dix>12 €€ dix<17) dix=dix+3;
if(dix>1s6 &bt dix<21) dix=dix+4;
1f((csx & 10) >= 10) csx += 6}
dix=(dix/Z710)%+16 + dixZ10;
outportb(C2ys(row-1));
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column(csx):
di_dec(dix);

-

}
if(k{!= 1
if(?ut_type

NM95C12)

cs_hig
3
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delay(tup): /% Programming time :
cs_high; /% DISABLE CYCLE =/ |
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.0

clock(4+(dut_adrbits-2));
cs_low;
delay(1):

els: if(true_dut == CTRUE)
cs_high; /%, ENABLE cycle #/ i

clock(4+(dut H

if{dut_type | dut_type NM59C16) clock(2): FE
cs_louws H
deTay(1); !

cs_high; /7% ERAL cycle =/ ;
start_bit; ;
l1atch{eral_send);

clock(4+(dut_adrbits-2));

1f(gut type == NM59C11 || dut_type == NM59(C18) clock(2);

cs_lows

deIay(iwp). /¥ Programming time
cs hlgh. /% DISABLE cycle

start_bit;

latchTdisable send)’ -
clock(4+(dut_adrbits-2))
if(dut_type == NM39(C11 |
cs_lows

| dut_type == NH59C15) clock(2);

3

P Eare



delay(l);

}
else
¢ igh
cs_nigh;
St3rtobit:
latchConable_
clock(4¢(Cdut__
cs_low;
delay(l):
cs_highg
start_bit;
latchCurall_s
clock(4+{(dut_
latch(OxFF):
clock(8);
latch(OxFF);
clock(8)%
cs_louw;
deTayCtup):
cs_nigh;
start_bit;
latch{disab le
clock(4+(dut_
cs_lous
, delay(1):
)
)
}
}
zoid stress ()
int ii = 03
%f(true_dut 'z CSTRUE)
outportd(81,0x21);

delay(5);

?hlle((anortD(Cl) 4 16) == 0)
deldY(S)o
outporth(CuWl,0xé6);
delay(5):
ocutporto(CWl,0xT7);

{or(xx = 045 114200 3§ ii++)
delay(5):
outportb(CWl,0x7);

}

delay(5).;
outportb(CW1l,0x7);
delay(5):

outportb(LWl,0x5);
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W
nd)s
rbits=2)).
d);
rbits—2)):

send):
drbits—-22):
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TIP light,

/% MCSTRUBM

/7% ENABLE CYCLE

/% Programming

/% DISA3LE

Verify =%

If not in HALT mode =/

Prapare &/

HALT!

Do it 200 time 1o %/

Make sure it

stops X%/

Unknown command 3/

Unknown command 2/
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}

}
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ginclude
¥include
#include
#include
#include

delay(

if(true_dut ==

NHMCI300)

sutports(nl,dx34);

2jls>

outportbd(s1,0x24);

delay(3):

outpor

[&]
3
[N
>
~
-
lale)

verify

m3l2.c¢c
{stdir2.n>
{dos.h>
{conio.n>
{dir.h>
<matn.nd>

L

{sk_togs3les}

NNON N

Do entirve

TIP, 93006 stires-s
TIPs, 3346, >tr=2s3s
Prepare

Halt

Wait until holted
Return to autsc mode

Show %Verify"
Sat VCC = 4.4V
Varify

Send to entire

(1) Disable oart

(2) WRALLO
(3) Set VOO = R.0V

(4) Return vC<

dbort stress mode

(5) Read Us

o' d w7

board

®

¥4

to S.0V

%/

WRALL condition #/

gt MM R
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#include <i10.hd>

#include Lsys/staten>
sinclude Ctime.n>

dinclude <strinjye.n>
$#include <\mill\variablesh>
#include \Naill\xtunction.hd>

S .A. se ste whe e A e e o wre
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:oid datatest()

int temp,test_rou,a2ndt;
char =p2ss =¥ L

aple(ENA3LE);
di_dec(l):
column(l);

for{loopl = Oxffff; loopl >0; loopl-=)
{ high=1loopl & Jxffid;
high=nith 7/ 255,
low=loonl & Oxff;
if((loowl % 0x1002==0)
ux \n¥,nizh,louw)d;

§ arintf("iux

ifCkphit())
{ enat=gqetch();
if(endt=='x® || andt==%X*%)
return;
3

cs_higng
start_oit;

Actual 2ata

latehCurita_send);
clock(dut_adroxrts):
latch{nigh);
clock(3d);
latch(low);
clock(d);
cs_low;
delay(20);
cs_hign;
cs_low;
for{tast_rou=0; taest_rowd 1l; test_row++)
{ outporto(C2,test_rou)d;
c3_high;
start_bit;
latchlreaa_send);
clock(14);
temp=256*xnportb(3°);
clock(a).,
d_buffer({0l=temp+inporto(32);
cs_low:
ir(d_opufferfd] = loopl)
 printf(“Cycle Failure at location(col,row)
arintt(*Cycle Failure at data %4x%x
strprint(®lycle failure at location(col,rcus) *);
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itoa(test
strprant(
strprint (e
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:oid vao()

int temp,chxg-.ruv add,endt;
char ¥ma2ss = ",

di_dec((35/1

column((35/1

outportn(C2,2
for{i00nl =
( hign=1»

if((loopl

(%

11 endt==%X*%)

for(reg ELE! rec_add<=0x3d; raqg_add++)

able (°

Lo X

[l 3%}

RN

-
.e

-
-

0O
v
J
e
Ui =

QWU

A 4%
n S
(L 2 TR X

vrws

00N
bty ol U
OO ~wi
oOnoo09
KIXTH
C WL Ve
-
[t N e

ATy

-G
<
r+

[

n
w
l
[
o
N a3 Nad"Nas

dglay

- O
LX)

0
U1
3’
-
«teJWeeIT APV poO

Y NaTaleta BS)

0
wv
)
o]

[
4]
—
g
[
-4
w
3
~

N
A
-



for(chl;l-u; chipl< 63 chipl+e)

o

C ) » I ®

sutporthb{(C2,¢h1pl).,

H
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E
JE

ma=2§6$inportb(52 H

o
D‘ffeFfChlplj =teap+inportb(B82);
_lou;

wi

le+) {
OxFfff) ”
ure at location{(colyrow) n¥,chipl+l);

ure at data FFFF Act %% \n",4 _nufferlchipll);
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cs_high;
start_bit:
itatcnlread_sendtreg_add);
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@ ® 1
clock(L3);
toan=254u1noortd(32);
clock(3dy | Lt
d_butforlfcniplil=steaprinportp(22);
cs_lows
}
ror(ecnipyl=0; ¢cninld 95 cniples)
( if{d_vutferfchipll 8= loopl)
{ printt(®Cycle failure at lOC1tLon(col,ron) +dy386\n" .Cnlpl'l).
printf("Cycle failure at dats %x 4x Actual Jata 4x \n",nign,low,d_bufferl?®
printf(®Cycle failure at register Ix\n®,ra2g_a3dd); L
strurint{®Cycie failure a3t location(col, ro ) )3
itoalcnipl+lyness,10);
strorint{mess);
strprant(®,35%);
biosprint(0,19,0);
strprint(®Cycle failure at Jata %);
itoa(highemess,16);
strorint{mess); -
rtrﬁrint(ll ll);
itoa(lowsmess,ylo)d;
strprint(mess):
strprint(® L I+
strprint{YActual vata ");
itoa(d_oufferlchipllyness,16); n
strporintl{mess); -
biosprint(0,10,0): : ok
strorint(¥%Cycle failure at register "); s
i1toa(ra3_add,ness,135); ﬁ
strprint{ness); i
Jxosprlnt(O.IO.O): "
y 2
) -t

}
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[

:oid aitsu()

int tempychipl,re;
char =mess =M

di_dac((
coXlumn(
autport

E!Q\j.dat3pp.e‘ndt;
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t_vectorLlél=0xcdul;
t_wvectorf151=3x000;
t_vectorl1531=0x03300,;
for(loopl1l=2; loopl<23s5; 1
nrintf(*nd \n#,lo0p
1f{xoh1t())
{ endt=gz2ten();
1f(endr==*x? ||
retuyrn
}
for(ra,_ada=l: ra2j_2
{ asle{ZnNAZLE)S
cs_nign,
start_oit;
latch(eriyse_sen
clock(dut_oppnit
lsten(ren_aad =
clock{dut_adroi
cs_louws
daTay(23);
ci_nigh;
ci_lows
) as2le(DISAILE),;
for{reg_add=1; reg_a
( for{chipl=C; ch
{ outnportb(l
cs_nigh;
start_bit,
Ltatchlread
clock(16);
temp=256%in
clocx (ol
d_oufferlc
cC3_1ow3
¥
for{chinl=0; ch
{ if(d_buffe
{ printf
crintf
prantf
strpri
1toalc
strpri
strori
oiospr
strori
strpri
L1toald
>trnrx
niospr
strpri

w w

P

gopl++) ,
), .
angdt==48X4)
dd < 4: ra2g_3dd++)
d4) ¢
s),
&),
ts);
dd<4%; reg_add++) -%
ipl< 565 cnipl++) 5
2echipl); , :
m';"
“F
_send+reg_add);
portb(32); E

hiplli=tempeinportb(3dad;

ipl< 6; chiples)
rCcnipll Y= Oxffff)
(¥Cyclae fTailure at location{col,row) #d, 3o\n",anwL+1)
("Cycle failure at data FFFF Actual Data % x \n".d buffer[chlp‘
("Cyzle failure at register %x \n“.reg add). s
nt{“"Cycle failure at location(col,row) #); ¥
nipl+l,ma2ss,10)3
nt%mess):
n ",359);
i t(O.l0,0): .
nt("Cycle failure at data crrt)
ntw Actual Data #);
bufferl{chipll,moss,16);
nt(mass);
int(04,10,0): o
nt{("Cycle failure at registar "33 ;
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ttoalreg_add,mess,l6);
steprint(mess);
JlJ:ﬁrlnt(OpLo o);

'

}
}
}
atan=17 datapSlils dastaprt)
high=t _vectorodatapl < Uyx ffQo0,;
Nyjn=11n/254,; R
low=t_wvzctorLdatapl & Oxff;
for(r2y_aad=1; r2¢_add<4; reg_add++)
( 2nTe(sna3LE)S
C3_h1gyn;,
start_oi1t;
latchlurite_send):
clock(dut_opbpits);
laten(rag_a2dd%4);
clockCdaut_3drbits);
latcn(nigh)s
clack(3):
latecn(ioweds
clock(5);
c3 _low;
deYay(20):
cs_hign,
c3i_low;
auie(DISA3LE) S
}
for{rwy_add=1l; reg_add<4: rag_add++)
{ fr{zchinl=0; chipl< 3 cnipl++)
{ outportd(l2y,chipl);
¢s_nigh,
start_bit;
latch(read_send+ra2g_2add);
clock(1l6);
1:mp=2586%inporto(32);
clock(8)i
d_dufferlchipll=temp+inportn(32);
cs3_low;
)
tor{chinl=0; chipld 55 chnipl++)
{ if(d_nufferichipll &= t_vectorldatapl)
{ printf("Cycle failure at locatxon(col,row) 2ds 36N\
printf("Cycle failure at data Ix “x Actual Dat &
printf(®Cycle failure a3t register YIx\n¥,rag_add)
strprint(“Cycle failure at location{(colyrow) )i
Ltoa(chlpl+1.mess,10):
strprint(mess);
strprxnt(“,Bé"):
Si105print{0,10,0),
strprint(®Cycle failure at data #);
itoa(highy,meass,15);
,trprlnt(mess):
strprint(s %);
itoa(louw,mess,16);

a"ycniplel)d;

by s s

2

s e e T T . T T

\n*,nigh,low,d_ b

it EEE1T. )



}

C

strprint(mess);

strprintd" i

strprint("Actual Data "),
itoa(d_buffarlchipll,mess,lo);
strprint(mess);

piosprint(0,10,0);

strprcint("®Cycle failure at registoer
itoalrey_iddemess,,15):
strprint(ness);

brosprint(0,10,3);

void i2cpeones{unsigned int cycles)
{

ragister :nt
unsignad int
int kyblock;

12¢c_mo
column
di_dec

for(i
for(k
forgb

w0t

(e N

cuaunrHoaaunan

- O aw

roas
iis
de;
(GY;
(0);
=0; 1i<ecycles; i1l+e+)
037 «<<1030; k++)
ock=817 nlock<37; oslock++)
oluan(block);
tarte,
data_write(0xa0d);
ck_wrirte;
ata_write(d);
ck_write;
for(rag=0; rejydls; rege+)
€ data_uwurite(d);
ack_write;
}
cl_5v_12v;
elaz(#):
cl_12v:
nlay(é);
top,
2lay(290);
s_low,
atcn(0);
cl_5v_12v;
alay(l2);
cCi_>v,
2lay(l30);
tartc,
ata_write(dxalddi
acx_4rite;
ata_writ2(0);
ck_arite;
or{reg=0; rag{lé: reg++)
( data_write(Oxft);
ack_uwritasd

“);




g ')

)
scl_5v_12v;
delay(4);

scl_12vs
delay(4),;
stop,
aslay(23d):
cs_low;
l2atch(0);
sci_5v_12v;
delay(l2):
scl_b5v;
delay(130);

}

uw_mode;

void 1i2cpezerosunsigned int cyclies)

{

register int reg:
unsigned int 115
int kyblock:

i+4)

i
7; block++)

D

ack_uwrite;
data_write(0):

ack_uwrites
for(reg=0; regdlé;: reg

{ data_urita(0xff)

n

g}
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startc;

data_write{0Oxad);
ack_uwrite;

data_vwrita(0l;

ack_write;

for(reg=0; reg<lss req++)

(‘3‘
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(@

{ data_write(0);

ack_write;

scl 5v_12v;
delay(%);
scl_12

’zdid pecyclesi{unsigned int cycles)

unsigned int 1ij
int k3
column(0):
di_dec(0);

cs_lowus

delay(l):

delay(tup);

cs_high;
sk_ toggle:
start ts
~latchUeral _
" clock(4+(du
cs_louw;
deIay(twp)

bits—2));

d); .
drbits-2));

1)

P/E Cycles enas in 1s

gntirz boar

3306 parts reguire a 061

ENABLE cycle

WRAL cycle

Programming

ERAL cycle

Programming

d =/

time

o

(&)
rey
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cs_high;
sk_toggle;
start_bit;
latch(disable_s
clock{(4+(dut_3dr
cs_louws
delay(1):

e )

nd)
bit

latchQe
clock(4+
cs_low;
deIay(tw

T A A
~ cu--
»m

}
:pid pecyclesO(unsigned int

- < P L
unsigned int ii;
int k3

column(0);
di_dec{D);
%f(dut_type == NM9S5C12)

$arf a3 = N° 23 rverlaoc®

end).

o

won
N
'
L5
..

r*ﬂ)
QJUD
[»%
=
o
P
[
w

}
[\
~
o/
ee

bits—2)):

cycles)

1+ 144)

(]

/% DISABLE cycle

/7% ENABLZ cycle

/% HWRAL cycle

/% Programming t
/7% ERAL cycle %/

/% Programming t

/% DISABLE cycle

%= P/E Cycles
CMOS devices: Os

/= Entire board

]

%/
=/
=/
ime %/
ime %/
=/

ends in Os
go into oake
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{or(k=0; k<1000; k++)

cs_high;

sk_toggle;

start_bit;
latchUenable_send);
clock(4+{dut_adrbits-2));
cs_low;

delay(1);

cs_high;

Sk_toggle;

start_bit;
latch(wrall_send);
t_adrbits—2));

Q. hrssws

)
bits—-2)):

*e

© Nsos i H 0

'
‘e

sk_toggle:

its .
latch{disable_send);
clock(4+(dut_adrbits-2));
cs_low; .

delay(1):

3}
?lse if(true_dut == C7

6e 11
Ior(k=0: k<100
gh

cs_high,;
start_bit;
latchCenable_se
clock(4+(dut_ad
if(dut_type ==
cs_low;
deYay(1) s~

7
¢s_highs
stort_bit;
latchleral_s
clock(4+(Cdut
Af{dut_type
cs_louws
delay(tup);

293
OO
D rbee

@

Vg

/%

ENABLE cycle v/

WRALLL1 (=cRAL) cycle

Procramping tima %=/
WRALLO (=WRAL) cycle

Programming time 3%/
DISAZ2LE CYCLE =%/

EHAZLZ cycle =/

| dut_type == NM59C16) clock(2);

ERAL cycle =/

i dut_type == NM53C16) clock(2);
7%

Programming time %7/

.,
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cs_high; /i MRAL cycle x/
start_bit;

latch{wral_send);

clock(4+(dut_adrbits—-2));

latch(0);

clock(1l6);

cs_lous
) deTay(tep); /% Programming time &/
cs_high; /% DISABLE cyclea =/

start _bit;
latch{disable
clock(4+(dut_
1 f(dut_type =
cs_louws
deTay(1);

%lse /7% BLSTRUE®R %y

send);
adrbits
M59C

"ol

| dut_type == NM59C16) clock(2);

/7% ENABLE CYCLE =/

cs_high; /% WRALL1l (=ERAL) cycle

latchQwrall_send):
clock(4+(dut_adrbits—2)):
latch( H

m M

o) /% Programming time %/
cs_high; /7% RRALLO (=WRAL) cycle

latch{wrall _send):;

clock(4+Cdut_adrbits-2));

latch(0);

clock(16); v

cs_louws
) delay(tup): /7% Programaing time %/
cs_highs /% DISABLE CYCLE %/
start_bits
latch{disable_send); -
clock(4+{dut_adrbits-2));
cs_low;
deYay(1):

}

void able(int mode)



}

void
€

® N Y
cs_high;
ifCtrue_dut == NMC9306 || dut_type == NM3I5C12) {(sk_toggle;)
start_bit;
if(mode == ENABLE) {latchCenable _send):)
if(mode == DISABLE) {latch(disabple_ send) 3}
clock(4): . /%
latch(0);
clock(dut_adrbits-2):
if(dut_type == NM53C11 |{ dut_type == NM59C16) clock(2):;
cs_low?s
delay(1);
set_vcclint volts)
int iis
int Jji = 0:
outportb(CW3,0x0);
outportb(L¥W3,0x4);
Ior(ii = 07 1iC120: ii¢+)
outportb(CLH3,0x3);
outportb(LW3,0x3);
outportb(CW3,0x3);
outportb(CW3,0x3);
outportb(CW3,0x3);
outportb(CH3,0x2);
outportb(CuW3,0x2);
outportb(CH3,0x2);:
) outportb(LW3,0x2);
if{volts == 0) return;
forC(ii = 05 1i<9 5 ii++)
if{volts == vccpointl{iild) jj = vccindex[iil:
if(jj == 0)
33 = int)(s %= (volts/1000.0) + b):
outportb(CH3,0x5) 7
for{ii = 0; 1i<jjs dii++)
“oytportb{LHN3i,0x3);
outportb(cw3.0x3)3
outportb(CW3,0x3); ..
ouytporthb(CHN3,0x3);
outportb{CH3,0x3);
outportb(CH3,0x2);
outporth(iW3l,0x2);
outportp(CW3,0x2)3
outportb(CHI,0x2);

}
delay(4£400):

Send
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/%= 9306 required
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outportb(iW3,0x4);

:oid save_vcc()

outporth(LwWw3,0x3);
outportb(CH3,0x3)?:
)

outportb(CwW3,0x1
}delay(%O)?

:oid vce_set()

¥ Don't ask why this @
¥ for the exercisore.

outportb(CW3,0x9);
outportb(C®W3,0x0);

Eor(i = 07 1<100% i
outportb(CuW3

A4

¢ % v v vy e
ODOCODOOO
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NNMONWWWWW  +
WA/ VNN
LR IR A YR IR IR JR FY T

WwlWwiwwiui

"
outportb(CW3,0x5);
Ior(i = 03 1i<32; i++)

outportb(CW3,0x3

outportb(CHW3eOx
outportd

e lalaalalnla)
NN LW W

N o s o o o Nt o N
AL TR TR TR IR IR SR T 44

}
9utporib(§?3o0x3){
delay(400);
outportb(CW3,0x7);
outportb(CH3,0Gx4);

()

@

(o,

AUTD VCC mode; DECREASE

tower VCC to 0.0V

AUTO VCC mode; INCREASE

Set VCL to 5.0V

Update Digiztal pots

Manyzl VIC mode

DECREASE direction
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oid vec_cal() /= If
int J = 0;
int k = 0:
char temps

strcpy(passuord,»7apn
strcpy(calpassePZipP®)

window(1+1580,425);
clrscr():
textcolor(YELLOW)

?:

hiahvideo():

gotoxy(i,1);

cprintf("MAINTENANCE VCC CALIBRATION");

gotoxy(73,1)3%

cprintf("(Z%s)®yrev);

lowvideo();

textcolor(WHITE):

window(1,24,80,25)

while(stricmp(passwordscalpass)) /% Password
gotoxy(20,3)3
printf("pPLEAS ENTER THE CALIBRATION PASSWORD: “ay;
gets(password);

b

£

p)
chmod(®™ci/sbt/password.dat™,S_IREAD,FA_HIDDEN);
f

. »

stat.dat is not found or c¢

not matched =/

if((infile = fopen("ci/shbt/password.dat®,"rb®)) == NULL)
gotoxy(20,5);
printf{¥Error: PASSHORD FILE NOT PRESENT\n");
gotoxy(20,7) . . <
printf(T...FILE GENERATION IN PROGRESSsee\n\n®);
Qotoxy{20,8);: : =7
printf("PLEASE ENTER NEW PASSHORD: b I
gets(password):;
creat(®c:/sbt/passmord.dat®, S_IREAD}S_IWRITE):
if((infile = fopen(®c:i/sbt/passsord.dat®,¥r+b®)) == NULL)
printf(YFATAL ERROR: CANNDY DOPEN PASSKORD FILEYRm);
delay(2000);
exit(2);

~fwrite(passwordyssizeof(password)ylyinfile)d;
fclose(infile)s; X
chmod("c:i/sbt/password.dat®,S_IREAD)S

§izeof(calpéss),i,infile)z -

}

if(stricmp(passwordycalpass)) vcc_cal(); /¥ Password

ot matched =/



w

gotoxy(20,15);

orintf (™30 Y3U WARY TO CHANGE THE PASSWORD CY/ZR)2?2™);
gets(input);

}f(!stricmp(lnout,"Y"))

chmod(™ci/sbt/password.dat¥,S_IRFAD|S_IWRITE);
fooen{®ci/sbt/password.datWHrehn);

gotoxy(20,17):

printfCPeERTER "NEW PASSWORD: ")
gets(password):
furite(password,sizeof(password),l,infile):
fclose(infile);

) chmod(%c:/sbt/password.dat",S_IRFAD);

clrserd);
outportb(CH3,0x0);

gotoxy(29,3);
printf(

s
)s:
$s the <d> key to decrease the Vcc"):
gotoxy ):
printf Ss

v J<1005 J+4)
340x3);

for(j =
(

outport
outport

N N\t o o N N
Si1esessternive

outportb(Ci3,0
{or(j = 0; jJ<9

while(1)
{

I
. W/
we

vcecpointl jl)s

temp = getch();

%f(tenp == ,4d% || temp == %Q°¢)
ou}yortb(CHB'Oxéﬁ:

outéortb(CH3.0x3);
outportb(CW3,0x3);
outportb(CLW3,0x3);

'

the CENRTER> key when the Vcc is closest to

my™)3;

‘Y



osutportb(L¥W3,0x3);
outportb(CH3,0x3):
outportb(LW3,0x2);
outportb(CW3,0x2);
outportb(CW3i,0x2);
sutportb(CW3,0x2);

}

}f(temp == fy® |] temp == sye)
outportb(C¥3,0x5);
K+ )
outportb{(CW3,0x3);
outportb(CW3,0x3);
outportb(CW3,0x3);
outportb(CW3,0x3);
outportb(CH3,0x3);
outportb(CW3,0x2);
outportb(LW3,0x2);
outportb(CuW3,0x2);

) outportb(CW3,0x2);

%f(temp == 13)
veccindexLjl = k;
break;

}

)

)}

outportb(CW3,0x4);

Eor(j = 05 3j<100; 3++)
outportb{(CW3,0x3);
outportb(CW3,0x3); -
outportb(CH3,0x3);
outportb(CW3,0x3);
outportb(CW3,0x3);
outportb(CK3,0x2);
outportb(CW3,0x2);
outportb(CW3,0x2);

) outportb(CLH3I,0x2);

outportb(CL¥3,0x5);

save_vccec{();
hmod(‘c /sbt/stat. dat",S TREAD)S_IWRITE);

% ({infile = fopen(“ci/sbt/stat.dat®y¥r+b")) == NULL)
printf(*Fatal Error: Cannot open stat file! C(Contact Engineer®):
delay(2000);

) exit(2);

for(j = 0; j<9: j*++) furite(fLvccindexijlysizeofCvccindexCjI)elsinfile);

fclose(infile):
chmod("™cs2/sbt/stat.dat",S_IREAD);
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®

3 run_stat = ENGMODES
:oid strprint(char *item)

int i3

for(i = 0; id<strlenitem): i++)
) biosprint(0,itemlil,0);
it EXPZCTED DATA &
:oid get_vector(int tes?t)

int i = 03

register int reg;

unsigned int b_mask_BIT = O0x11%256 + 0x113

for(i = 03 i<16; it+)

b_mask[il = (intdpow(2,i);

ifCtest==I2CLERGS }| test==I12CBZERODS)
for(reg=0; reg<dut_reg; reg+t+)
t_vectorlregl=U03

ifCtest==I2CONES || test==I2C30NES)

for(reg=0; regldut_reg; reg++)
t_vectorLregl=0xft;
if({test==12CCKBD)Y
for(reg=0: reg<dut _reg; reg++)
< 1f(((reg/16)22)==0)
t_vectorlregl=0x55;
else
t_vectorlregl = 0Oxaaj;
if(test==I2CICKBD)
reg{(dut_reg: reg++)

for(rg$=0:
€ ifC{Creg/16)%2)==0)
t_vectorfregl=0xaas’
else
3 t_vectorLregl=0x55;

if(test==12C855)

for(reg=0: reag<dut_reg; regt+)
{ t_vectorlregl=0x553
ifCtest==I2CBAA) -
for(reg=0; reg<dut_rdgs: reg++)
§ t_vectorltreg3l=0xaas
if(test==I2CINIVER ]| “test==I2CINICHK)
{ t_vector{01=0x203
for(reg=1: reg<{dut_reg; reg++)
; t_vectorlregl=0;

[

Register varia
3it mask = 0

Generate the bit masks

Coercion to int is required

fw
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if(test .== ERAL Il test == REGWRITE li test == WRALL1 || test == PROGRZ=JC)
for(reg = 0; reg < dut reg; reg++)
t_vectorfregl = OxFF%256 + OxFF;
if(test == MdRAL Il test == WRALLO Il test == STRESS Il test == REGWRITED It test == PROGR
or{reg = 05 reg < dut_reg; reg++)
t_vectorlregl = 0:%256 + 0;
if(test == INITCHK) {t_vectorf(l = Ox01%:256 + O0x013) ;# ID code = ?000 0061 900b 0“0%
s o
%f(test == JNITVER)
t_vectorf0l = 0Ox01%255 + Ox01; /% ID code = 00600 0001 0020 0001
for(reg = 1; reg:< dut_reg; reg++) 7 156 7 b
t_vectorlregl = 0%256 + 0

}
%f(test == CK3D |} test == TCKBD)

if(true_dut == NMC9306)
Ior(reg = 03 reg < dut_

i{(!(reg & 1)) t_vectoriregl} = 0x55%256 + OxAA;
else
t.vectoriregl = OxAA%256 + 0x55;

)
else if(true_dut == NMC9346)
Ior(reg = 0: reg < dut_reg; reg++)

ifCiCreg & 1)) t_vectorliregl = 0x55%256 + 0x55;

reg; reg+t)

else
) t_vectorlregl = OxAA%256 + OxAA;
else if(dut_type £= WM59C16 {{ dut_type == NMEB8C16)

Ior(reg = 05 reg <,dut_reg;: reg++)

ifUllreg & 0x10)) t_vectorlregl = 0x55%256 + 0x55;

else
t_vectoriregl = OxAA%256 + OxAA;
else if(true_dut == CTRUE || true_dut == CSTRUE)
Ior(reg = 0i reg < dut_reg; reg+=3)
‘t_vectorlreg] = OxFF%256 + OxFE;
t_vectorlreg+1d = 0x00%:256 + 0Ox00;
t.vectorlreg+2] = OxFF3:256 + (QxFF;
© t_vectorfreg+3) = 0x00%256 + 0Ox00;
t_vectorireg+4]) = O0x00%256 + 0x00;
: t_vectorfreg+5] = OxFF%256 + OxFF;
t_vectorireg+6] = Dx00%256 + 0x00;
3 t_vectorlreg+7l = OxFF%:256 + OxFF;
, — -
%f(test == INYCKBD {} test == TINVCKBD)

if(true_dut == NMC9306)

o

K




& ® )
Eor(feq = J: ra2q < dut_reqg: ragtt)
i{(!(reg & 1)) t_vectorfr2gl = O0xAA%#255 & 0x55:
4 else -
y t_vectorlregl = Ox55%256 + OxAA;

2ls2 if(true_dut == NMC9345)
for{reqg = 0; rag < dut_reg rege¢+)
ii(!(reg & 1)) t_vactorCragl = 0xAA#%2355 + OxAA;
alse
t_vectorlreql =

1 .
o}

0x55%255 + 9x55;

f(dut_type == NM59C14 |} dut_type == NM38C1l$6)
3 = 07 reg € dut_reg; raeg++)

if(l(reg & 0x10)) t_vectorCregl =
else

W pe

OxAA%R256 + OxAA;

; t_vectorfregl = 0x55%255 + 0x55;
2ls2 ifCtrue_dut == CTRUE || true_dut == CSTRUE)
{or(reg*= 0; reg < dut_r=g; raeg+#=3)
t_vactorlregl = 0x00%£256 ¢ 0x00;
t_vectortCregell = OxFF%254 + OxFF;
t_vectorfraeg+2] = 0x00*256 + 0x00:
t_vectorlreg+ll = OxFF%:254 + OxFF;
t_vectorfregtsl = OxFF%256 ¢ 0OxFF;
t_vectorlreg+5] = 0x00%=256 + 0xQ0;
t_vectorlreg#sl = OxFF%256 + OxFF;
) t_vectorlreg+?l = 0x00%256 + 0x00;
} .
%f(tast == 3ITDIAG)
ifCtrue_dut == NMC3305)
zor(req = 03 reg < dut_regs ragt+)
t1fCr2g < 0x3) t_vectorlreql) = b_maskCOx7 - reglx256 + 0;
) ifCreg > 0x7) t_vactorCre3l = 0%256 + b_masklreg - 0x831;
alse if(true_dut == NMC9346)
0% rag < dyt_reg; rage¢+)

for(raqg =
{

ifC¢(rag &
21350

t_vactorCragl =

9%3)) t_vectorlr2g] = 0%256 + bp_masklreg%dx31;
b_maskCragZix31:2256 + 0

}
Else if{dut_typa == NMSICLS || dut_type == NM3I3C15)
for(reg = 07 ra3 < dut_ra3s reg+t+) t_vactorlraegl = Oxffff;
{or(req = 03 r2g3 < dut_regs rag+=164)
t_vectorfrag+3i-next] = Oxffff & ("b_maskl(reg-2556%next)/161);
t_vector(reg+7] = t.vectdrireg+3-nextl;
t_vectorfrag+ll] = t_vectorLreg+3d-naxtl;
t_vactorlrag+15] = t_vectorlreg+3d-nextl;

done++;
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for{req = 0; rey < dut_reygs reg++) t_vectorlregl = 0OxFrFFF;
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}
%f(dut_reg < 128)

{or(reg = 05 reg < dut_regs reg+=1%)

t_vectorlregl = OxFFFF & “b_mask_3IT:
4t _vectorlreg+5] = t_vectorlreg)d
t_vectorireg+l10l = t_vectorlregl
t_vectorfreg+i5] = t_vectorlregl
b_mask_SIT = _rotl(b_mask_3IT, 1)

“swswseof

}
%f(test == INVBITDIAS)
it (true_dut NMC93046)

{or(reg = 0; ;;g < dut_reg; regtt)

if(reg < 0x8) t_vectorlregl = “(b_masklO0x7 - reglx256 + 0);
) ifCreg > 0x7) t_vectorlregl = (0256 + b_maskireg - 0x81)3
else if(true_dut == NMC3346)

{or(req = 03 reg < dut_reg; reg++)
i{(!(reg £ 0x8)) t_vectorlregl = “(0%256 + b_maskliregiidx3l);
else
t_vectorireygl = “(b_masklreg%Ox31%:256 + 0):

2ise 1f(dut_typz == NM33C16 || dut_type == NMEBL10)

D

for(reg = 3; reg < dut_reg; reg++) t_vectoriregl = 0,
zor(reg = 0; reg €< dut_reg; reg+=16)
t_vectoriregt3-next]l = b_maskl(reg-256%next)/161;

t_vectorlreg+7] = +t_vectorlreg+3-nextl;
t_vectorlireg+l1l] = t_vectorireg+3-nextl;
t_vectorLreg+15] = t_vectorireg+3-nextl;
done++;

1f(dona == (16 % (next+1)-1)) next++;



} else next=next:;

’zlse if(true_dut == CTRUE |{ true_dut == CSTRUE)
¢ for{reg = 0; reg < dut_reg: reg++) t_vectoriregl
%f(dut~reg > 64)
{or(reg = 0; reg < dut_reg; reg+=16)
b

t_vectorlregl askIlreg/1i4sl;

_n
t

t_vectorlreg+5) _vectorlregl;
t_vectorlreg+10l = t_vectorlregl:
t_vectorlreg+l5] = t_vectorfregl;

)
}
}f(dut_reg < 128)

Ior(reg = 0; reg € dut_reg; reg+=16)

t_vectorlregl = b_mask_BIT;
t_vectorireg+5] = t_vectorlregl;
t_vectorlreg+10] = Y_vectoriregl;
t_vectorCreg+l5] = t_vectoriregl:
; b_mask_2IT = _rotl(b_mask_BIT,1);
)
)
}
if(test == EVENBYTE) .
for({reg = D} reg < dut_regs reg++)
t_vectorlregl = (OxFF % ¥(reg & 1)) % 255 + OxFF ¥ (reg
if(test == ODDBYTE)

for(reg = 0; reg < dut_re
t_vectorlregl = (0OxFF

%f(iest == BYTEDIAG)

if(dut_type == .NH59C16 }{ dut_type == NMB88C15)
{or(reg = 03 reg < dut_reg; reg++)

reg++)

%f(reg == next)
;g:icfgrigggl = OxFF#%:2586 + OxFF;
zlse t_vectoriregl = 0256 + 0;
{else if(true_dut == CTRUE)

{or(reg = 0! reg < dut_reg; reg++)
t_vectorliregl) = 0N%256 + 03

”

if(reg%5 == 0) t_vectorlrecl = OxFF:256 + OxFF:

% Creg & 1)) % 256 + OxFF % (reg &

&



1

if(test
for(reg =

RANDOM)
0 r

) t_vectorliregl = p_vectoriregl;
?itaap()
register int rej, /% Register variables for speed 2/
int mosyis
int rowscolsVcce:
char ptl{201,;
for(i = 0; i < MAX_FLOWSS i++) /% Reset all tLil.x stuff %
tlil.namel 03 = *\Q';
tlil.number = 2\{J*';
tLil.bin = "\Q°*;
ghile (1)
run_stat = ENGMODE;
window(le1,580,25);
clrser();
textcolor(YELLOW);
highvideo();
gotoxy(le1);
cprintf("ENGINEERING BITMAP®);
gotoxy(73,1)3
cprintf("(ls)®,rev):
lowvideo():
textcolor(WHITE);
window(1,2580,25);
mos=select_mos(): /%= Screen #2 for chose
if (mos == 0) select_nmos_device(); % Screen t3
if (mos == 1) select_cmos_device();
if (mos == 2) select_i2c_device();
select_board_type(); /7% Screen ¥5, select 5t
clrscr();
gotoxy(20,10)3
cprintf(”ctnter the PTs 3 %);
gets(pt).
gotoxy(20+1);
textcolor(YELLOW);
highvideo();
cprintf("DEVILEeae 4s",device):
Cpf‘intf(n PT#... ZS"Dt);
lowvideo(); ’ ‘
textcolor(HHITE):
uindou(l.B,BO.ZS):
row=1; col=1;
Vcc=5000:
for(i=0; 1¢16; i++) /% Generate the bit masks =

»

eg < dut_regireg++)

@




)

void
{

(»

b_maskf{il = (

®

int)pow(2,1i);

/3 Coercion 1o int is reguired %

>

%hile 1)
socket_stat = SCQOFF;
clrscrQ);
gotoxy(20,5): cprintf("Tyne [81 +to Bitmap device®):
Qotoxy(20,6); cprintf("Type [P) +to Program pattern");
gotoxy(20,7); cprintf("Type [D] +to Display ooardmap®);
gotoxy(20,8); cprintf("Type LL] to Load a test prograa®™):
gotoxy(20,9); cprintf("Type LEJ 10 Edit/create a custom pattern®);
3otoxy(20,10); cprintf("Type LFI 1to load a custom pattern from File®);
gotoxy(20,11); cprintf("Type L[L] 1to Copy one dut data to another®);
gotoxy€20,12); cprintf("Type LRI +to Re—=select device®);
gotoxy(20413); cprintf(*Type [S] to Single Step davice”):
cotoxy(20414); cprintf(*Jype LX] to eXit"™);
gotoxy(20,18);: cprintf(™Enter selection here: "),
textcolor(YELLOW)
highvideo():
gotoxy(1,20); cprintf("%c®,213);
for(i = 03 i<39; i++¢) cprintf("Ic”,196); cprintf(nX
for{i = 0; 1<38; i++4) cprintf("Zc™,196); cprintf(=y
gotoxy(1,22); cprintf("3c",192);
for(i = 0; 1<39; 1+4) cprintf("Icn,195); cprintf(vy
for(i = 0; i<38; i++4) cprintf("%c®,195); cprintf(™y
gotoxy(1,21); cprintf(®’c TOPODLOGICAL MAP = 3 4c®,
otoxy(42521); cprintf(® LOGICAL 8ITMAP = b XeY,179
owvideo():
textcolor(WHITE);
gotoxy(45,18);
ch=getch():
if . _Cch==t8"¢ ch==%b*') map(&rowelcol,&Vcc);
else if(ch==%p" ch=="p*) pattern(Erowybicoly&Vcc)s
else if{ch==?3"* ch==%d%*) display_board_map();
else if{ch==%" ch==?1%) load_test_program();
else if(ch==%E"* ch==%e?) random_pattern(trou,t ol £¥cc);
else if(ch==tfF? ch==%f¢) load_random_file(LVcc
else if(ch==°("? ch==%c?) copy dut(&row,&col,&Vcc).
else if(ch==%R? ch==%¢r?%) brea
2lse if{ch==?S* ch==tg?) single_step(ﬂrowy&col'EVcc):
) else 1f(ch==X"* ch=='x%) return;
map(int %row, int %#col, int %xVcc)
int i,j,k.reg,dn,co,di,dix:
char ctempl5];
%f(c == *3%)
fuitch(dut_type)
case N1X93C06: bit_st=2t = TOPOLOGSICAL: break:
case NMC93C05: bit_stat = TOPOLOGICAL; break;
case NM33CS(C6: bit_stat = TIPOLOGICAL; break:

1134
vy131
4193
2217
9,17

“e B0

“owe



®
case NMBBCS06: bit_stat = TOPOLOS
case NM8BCS456:2 bit_stat = TOPOLOS
case NM93L0T7: bit_sta2t = TOPOLOG
case NM93C46: bit_stat = TOPOLOG
case MC93C45: bit“_stat = T9POLGG
case HM93CS46: bit_stat = TOPOLOG
case M93C46A:2 bit_stat = TOPOLOG
case NMSGCll! bit_stat = YOPOLOG
case NMS3C56: bit_stat = TOPOLOG
case NMC93(55: bit_stat = TOPOLOG
case NM93(CS55: bit_stat = TOPOLODG
case NM93(C656: bit_stat = TOPOLOG
case NMC93C662 bit_stat = TOPOLOQOG
case NM93CSé66: bit_stat = TOPOLOG
case NM35C12: bit_stat = TOPOLOG
; default: bit_stat = 03
}
for(i=0; i<4095; i++) bitLil=e ¢
if(dut_type == NM35C12) dut_reg=64;
autoprint=0;
clrser();
gotoxy(20,3); .
cprintf(¥Current DUT location: (%d,%d), VCL =
gotoxy(20,7);
cprintf("Chan?e to new DUT location (y/n)? ®);
if((ch=getch())=='y? | (ch==%Y%))
putch{ch);
gotoxy(25,8);
if(board_type==DIPB46 || board_type==
cprintf(%enter col# (l..11): "3
if(board_type==NM95C12DIPA)
cprintf(fEnter col® (1..7): ")
if(board type——SGBB 2{ board ty
cprintf(¥fnter col# anb): ®)3
if(board_type==NMI5C12S0ICA J; board_type==
cprintf("Enter col# (l..6): ");
if(board type =FLATPACK)
corintf(¥Enter col# (le.4): %)
row=atoi(getsCinput)): -
gotoxy(25,9);
1f(board tyoe =DIPB46 || board_type==12C46)
corintf(YEnter row# (le.46): ")
if(board_type==DIPL44)
corintf(¥tnter rouwf (l..44): %)
if(board_type==3088)
corintf(VEnter romp (1..36): %);
if{board_4type==S04&)
corintf(¥Snter rows (1ea34): ),
if(board_type==NMS5C12DIPA)

Iy DI P DI I D

I12C46 | ) board_type==

(] »

break;
break:

e o

break;

-

break;
break;
Sreaxs;

e wo @8

break;
break;

Sreak;
break:;
break;

XX TX Y]

break;
breaks
break:
break;
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/7% Due to switch control in Regs3,

Ad"yFrowscol yxVece);

DIPC44)

e==SGA |] board_type==S0144)

SA14UWHMA)



cprintf(¥Enter rows
if(board_type==z| T
cpr1ntf(“=nter rom#
if(board_type= 4
cpr1ntf(“~n'er rou#
) ficol=atoi(gets(inpu

gotoxy(
cprzntf
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dn=1%

gotoxy(20,
cprintf(®A
if((ch=get
{ putch(
y

emp));
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}
set_vcc(%Vcc)s

if(board_type==12L46)
i2c_modes
di_dec((Zrow)/10%1
column((%col 1710)
outporth(C2,(%rou

startcs

data_write(0xad);

ack_uwrite;

data_write(G);

ack_write;

startc;

data_write(0Oxal);

ack_write;

data_read;
d_butferi0l=inportbh(32);

>-

for(reg=13%

¢ regC{dut_reg:

ack_read;
data_read;
d_bufferlregl=inportb(32):

reg++)

stop?
uw_mode,

#of parts in current col:

Ll

ypes=NMI5C1
*

row#)? y/n %

each part? (
)) autoprint=

ll)'

®

2S0ICA ||

b H

{{n) )3

»

board_type==50144M2)



(® (® " ":

clrser();

i=2;
for{reg=0; re?<
{ if((reg iz
{ i=2;

2 ==0))

S ANY KEY TO CONTINUE®);

)
ifEreg%BZ == Q)
gotoxy(9,i++);
cprintf("%2x™,d_bufferlregl);

(254923);
;("PRESS ANY KEY TO CONTIHNUEY);

ype==]J2C446) return;
{dut_type == NM95C12)

columnC0);
di_dec(0);

reg = 62

/% column number %/

»

/% Write all 0s to Registeré62 (Szitch control:

reg_rota%e=_rotl(reg.dut_offset): /¥ Rotates reg for DUT sending %/

cs_highg
sk_toggle;
start_bits
latch(urite_send)
clock(dut_opbits)
latch(reg_rotate)
clock(dut_adrbits
latch(
clock(
cs_low
delay(

H
H
H
)
0);3
}o);
twp):
}
zor(j=0:j<dn:j++)

dix=(¥cold+j;

co=(#cold+j:

co=(co/10)%16 + coZ10; /% UDecode column &

outportb(C2,(%row)-1); /% Row number

if(board_type>d &4 board_type<8)

{ column(co):
di_dec(co)3
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Topological bitmap

Set Row count
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/%
/

k++)

reg/4)

TOPJLOGICAL)

k<Cdut

ta();
=0

read_dut_da
if(bit_stat
for (k
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i++) /% Go thru 15 bits
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itmap

/% Logic3al b

reqg++)

-reg

}
topological_display_bit_mapCirow,{¥col)+j,%Vce)

}

else

an

logical _display_bit_map(=roum,(col)+j,=Vcc)

}
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Ve mSe.cC x/
#include <(stdio.h>
f#include <dos.h>
#include <conio.hd
#include <dir.h>
#include <math.h>
#include <io.h>
¥include <sys/stat.h>
¥include <time.h>
#include <string.h>
#include <\mill\variable.h>
¥include (\mlll\functlon.h)
/#*#****#**#*######t##*###*$?$$$#44+%%v;4# 2R/
zoid single_step(int #row, int %col, int =Vcc)
int igjekecoydis
int SK_count; /7% SK counter %=/
unsigned int temp = 0;
register int regs /¥ Register variables for speed */
char ctempl51;
step_stat = 0; /% Set flag for mandval bit entry =/
clrscr(); J .
gotoxy(20,3); cprintf("Current DUT location: (%dsy%d)y VCC = XdY,%row,xcol,Vcc);
gotoxy(20,5); cprintf(®"Change to new DUT location (y/n)? *);
%f((ch=getch())=='y'll {ch==tY?
putch(ch);
gotoxy(2546);
if(board_type==DIPB4S }! board_type==12C46 || board_type==DIPL4&44)
gotoxy(25,6); cporintf(¥Enter col# (1..11>: m);
1f(board type==NM35C12DIPA) i/
cgzxntf(“&nter goég (1.57):d“), 01 (515 — Y )
if(board type==350 vcard_type==S0 oard_type==S5S014A
cprintf(®Enter col#-é{..6): %iys ’
if(board_type==NM95C12SOICA lg board_type==SD14WMA)
cporintf(REnter col¥% (1..6): "):
if(board_type==FLATPACK)
cprintf(¥eEnter col# (1..4): %);
*row=atoi(?ets(1nput));
gotoxy(25, :
if(board type==DIPBE46 || board_type==I2C46)
cprlntf("Enter rowd (lesbb)s ™);
if(board_type==DIPC44)
cprintf(®"Enter row# (le.44): ®);
if(board _type==5088)
cprintf(¥Enter rouw? (1..36): #); ,
if(board_type==50R)
cprintf(®Enter row# (1..34): ®);
if(board_type==NM95L12DIPA) . o
cprintf(PEnter rowé# (1..233: %);
if{board types=FLATPACK)
cprintf(Pinter row# (1..20): ®);
if(board_type==5014A || board_type==NM9I5C12501ICA 1l boari_type==S014wWx2)
cprintf(® Enter rowf (l..18): ");



%kcol=3toi(getsCinput)):
gotoxy(2596); cprintf(™ . b H * Clear line =
) gotoxy(25,7): cprintf(™ ") /7% Clear line ==/
co=(%col/710)%16 + FcolZll; /% Decode column & =/
outportb(C2,(%row)-1); /% Rouw number =/
if(board_type>0 && board_type<3)
columnCco):
di_dec(co);
if(board_type==DIPC44%4)
{ di= (4$(4row))-3;
1if(*kcol>0 &LEL *col12) di=di;
if(¥col>ll &£& %col<23) di=di+l:
if(#col>22 L& %*cold34) di=di+2:
1f(%co0l>33 &L *col<45) di=di+3;
di=(di/10)*16 + diZ%Z10;
column(co):
di_dec(di):
)

if(board_type==FLATPACK)
di=(%%(srow))-4;
if(*col>0 &E& %*col<5) di=di:
if(kcol>»4 E& %cold9) di=di+l;
if(%kcold>B L& Zcold13) di=di+2;
if(¥cold>12 E& %co0l<17) di=di+3;
1f(kco0ld1l6 ELE %co0ld21) di=di+4;
di=(dirsz10)%*16 + di%10;
column(co):
di_dec(di):

gotoxy(20,5); cprintf(® "), /7% (Clear lina =/

gotoxy(20,45); corzntf(“Cha VCC (y/nd)? %);

if{(ch=getch())==%y*]} (ch==? ))
putch(ch);
gotaxy(25,6); cprintf("Enter Vcc (mv): %);
izatoi(gets(input));
1€Ci<2700) i=27003

3 *V¥cc=1is

set_wvcc(F¥Ycc);

gotoxy(20,3); .

cprintf("Current DUT location: (%ds%d)s, VCC = Zd¥,%rowsxcolsxVcc):

%f(dut_type == NMI5C12) /% HWrite 211 0s to Registeré2 (Swuitch control) =/
column(0); /% Set ctolumn number for whole board =/
di_decq0);
reg = 62
reqg_trotate=_rotl(regsdut_offset): /7% Rotates reg for 92YT sending 2/

cs_high;




r"” ; ) "x . l,')

sk_toggles
start_bit;
latch(urite_send)
clock(dut_opbits)
latch(reg_rotate)
clock(dut_adrbits
latch(0);
clock(16);
cs_lows
deYay(tun);

co=(%col/10)%16 + %“col%10; % Decode coluymn & X/

if{board_type>0 L& pos3rd_typed8)
column(co);
di_dec(co);

if(board_type==DIPC4&4)
{ di=(&=(*row))-3;
1f(&cold>0 LB %*col<l2) di=di:
if(col>1l EL #col<23) di=di+i:
if(%xcol>22 L& %co0l1<34) di=di+2;
if(%col>33 L& %*col<45) di=di+3:
di=(di/10)%16 + di%1i0:
column(co);
di_dec(di); .
}
if(board_type==FLATPACK)
€ di=(5%(%row))—4;
i1f(%col>0 E&& %col<5) .di=dig
if(¥cold4 &L Zcold9) di=di+l:
if(%cold>8 £& %col<Cl3) di=di+2:
if(*col>12 &E #%col<17) di=di+3;
1if(%col>16 L& %*colK21) di=di+4;
di=(diz10)%16 + di210;
column(co):
di_dec(di);
)
)
gotoxy(l0,5); cprintf(¥3cn,218);
or{i = 05 i¢26; 1*+) cprintf("%c™,196); cprintf(¥ CLOCK CYCLES m)3;
or{i = 0; 3i€<26; i++) cprintf(®ic",196); cprintf("%Zc”,191);
gotoxy(10,6); cprintf(%ic*,179);
gotoxy(22,6); for(j=1; j<63 j++) )
for(i=0; 1(16; 144) cprintf(=du,3):
Cprintf(nydudldudn,s,64646):
gotoxy (77,6); cprintf("%c",179);
gotoxy(10,7): cprintf("Ic",179);
gotoxy(12,7); for(j=0: J<63% J++) ) .
- for(i=0; 1¢10; i++4) cprintf(mdv,i):;
cprintf("Ldidldldm,0914924+3);
SGotoxy (77,75 cprintf(M%cu,179);
gotoxy(10,8)3 Cprintf("%c®,192);
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Avogiudyy I CSI uazdya o DII &ufu COMPUTER vavdyaauden DI/CS
AW PATTERN 1aums OUT PORT 24 BIT o Wit HIGH (DI0) wag OUT
PORT 1A BIT 0 1 HIGH (CS0) n1sdadathfiumatiion UNIT daumniaft 1
UL LOADBOARD

Exerciser 50



Ll .4

1S4

7.2 LOGIC CONTROL BOARD

299371114 HARDWARE Fudondonuiiszda ¥ DUT BOARD uasdy
doyg 10990 DUT BOARD ufadanduly$afi coMPUTER
Suneummanoues
1 vuz@anTealdim LoGIC # DI uas cs Nty Low butyndahi
v uenvinii v SUPPLY s1wl¥Tavrin sSWITCH vee DUT Tau DUT SUPPLY
fiszifhu PROGRAMMING POWER SUPPLY
2 auyAdusideants I DUT Aidwiviied 1 v §a DUT dumisdt 1 Avogiu
?Tiytﬁm DI1,DO1 uag CS1 ﬁlnfuﬁw‘}"mﬁanﬁngwnm DI ilag CS 9:QnaIneny
1Au COMPUTER @426 PATTERN
DI/CS 1A HIGH
DI/CS 2A LOW
DI/CS 4A LOW
DI/CS 8A LOW
DI/CS 10A LOW
DI/CS 20A LOW
DI/CS 40A LOW
DI/CS 80A LOW
doyomazQn LATCH Taodyanw CS/DI CLK 9zilfousn Low iy HIGH
PATTERN Wanunsz OUT oen’uléis IC DECODER DM74LS154 LOC C3 920UT
LOGIC LOW 1141 2 dauviduqexiiu HIGH Hanua LOGIC Lo flazvi'l¥f OUTPUT
4849 NAND GATE # LOC E6 413

74L5154 Eén

ry TALZOO Fin
1 f—4—
et ; —
501 7415374 )
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1 59n1391Nn30{99473935 INTERFACE BOARD

INTEGRATED CIRCUIT

Al
A2
Bl
Cl
Dl
D2
El

E2
Fl1

F2
Gl
G2

2 539M359UN30i¥892993 LOGIC CONTROL BOARD

INTEGRATED CIRCUIT
Al DM74LS138N
A3 DMT74LS374N
A4 DM74LS374N
Bl DM74LSI154N
B2 DM74LS154N
B3 DM74LS154N
Cl  DM74LS154N
C2 DM74LS154N
C3 DM74LS154N

DM74LS244N
DM74LS244N
8255A

8255A

DM74LS244N
DM74LS244N
DM74L8244N
DM74LS244N
DM74LS138N
8255A

DM74LS244N
DM74LS244N

EI-E6 DM74LS00N
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F1-F6 DM74LS00N

G1-G2 DM74LS366AN

G3-G5 DS7536IN

Hl DMT74LSISIN

H2 DM74LS244N

Il 15M74L8366AN

12 DM74LS244N

J1  DMT74LS164N

J2  DMT74LS240N

K1 DM74LS165N

K2 DS3686N
RESISTOR

Rl 10K 1/4 5%

R2 10K 1/4 5%

R3 10K 1/4 5%
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NMC93C56/C66 2048-Bit/4096-Bit Serial  /
Electrically Erasable Programmable Memories

General Description

The NMC93C56/NMC93C66 are 2048/4096 bits of CMOS
elaclrically erasable memory divided into 128/256 16-bit
registers. They are fabricated using National Semiconduc-
tor’s fioating-gate CMOS process for high speed and low
power. They operate from a single 5V supply since Vep Is
generated on-board. The serial organization allow the
NMC93C56/66 to be packaged in an 8-pin DIP or 14-pin SO
package to save board space.

The memorias feature a serial Interface with the instruction,
address, and write data, input on the Data-In (D) pin. All
réad data and device status coms out on the Data-Out (DO)
pin. A low-to-high transition of shift clock (SK) shitis all data
in and out. This serial interface is MlCROWIREYM compati-
ble for simple intertace to standrd miicrocontroliers and mi-
croprocessors. There are 7 Instructions: Read, Erase/Write
Enable, Erase, Erase All, Write, Write All; and Erase/Write
Disable. The NMC93C56/66 do not require an e;ﬁao cycle
prior 1o the Write and Write All instructions. The Erase and
Erase All instructions are available to maintain complete
read and programming capability with the NMOS NMG8346.
All programming cycles are completely seli-timed for simpli-
fied operation. The busy status is available on the DO pin to
indicate the completion of a programming cycle. EEPROMs
are shipped in the erased state where all bits are logical 1's.

These memories are pin c patible to National Semicon-
ductor's NMOS EEPROMs, NMC8306 and NMC0346 and
CMOS EEPROMs NMC83C08/46. The NMCG3C56/66 are
both pin and function compatibie with the NMC93C06/48,
256/1024-bit EEPROM with thg one exception that the
NMC83C56/68 require 2 additiofal address bits.

Compatibility wI%Other Devices

Features

m Typical active current 400 pA; Typical standby current
25 pA

8 Reliable CMOS floating gate technology

| 5V only operation in all modes

s MICROWIRE compatible serial 170

a Self-timed programming tycle

= Device status signal during programming mode

m Sequential register read

® Over 40 years data retention

® Designed for 100,000 writd cycles

¥

Block Diagram

cs WSTRUCTION «— v
sk DECODER,
WSTRUCTION ], CONTROLILOGE
& REGISTER AND CLOCY
GENERATORS.
al
ADORESS RIGH VOLTAGE
REGISTER GENERATOR
AND
- PROGRAM
Vi TWER
FEPROM ARRAY
. o‘fc,g‘:‘;m o 2048/4088 o1TS
(128/256  16)
— g
DATA N/ 0UT REGISTER A ower
ears " ""‘
- DATA OUT
bl srrr ¢ )

TL/O/0617-1
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Absolute Maximum Ratings (ote 1)

Operating Conditions

i Military/Aerospace specified devices are required, Ambient Operating Temperature
plesse contact the Natlonal Semiconductor Sales NMC93C56/NMCO3C66 0*'Cto +10°C
Ottice/Distributors for avallabllity and specifications. NMC93C56E/NMCO3C66E —40°Cto +85°C '
Ambient Storage Temperature —65°Cto +150°C NMC83C56M/NMCO3CE6M . .
A Input o Output Voltages _+6.5V10 ~0.3V (Mil. Temp.) - —55°Cto +125°C
with Respect to Ground Positive Power Supply 4.5V 10 5.5V
Lead Temp. (Soldering, 10 sec.) +300°C .
ESD Rating 2000V
DC and AC Electrical Characteristics vcc = sv 1 10% (unless otherwise specitiod)
symbol Parameter Part Number Conditlons Min Max Units
lecy Operating Current NMC93C56/NMC93C66 CS = ¥4, SK = 1 MHz 2 ]
CMOS Input Levels | NMC93C56E/NMC93CE6E SK = 0.5 MHz 2 mA
. NMC93CS56M/NMCO3CE6M* SK = 0.5 MHz 2
lcc2 Operating Current NMCB3C56/NMC83C66 CS = Vi, SK = 1 MHz 3
TTL Input Levels NMC93C56E/NMC93CE6E SK = 0.5 MHz 3 mA
NMC93C56M/NMC93C66M SK = 0.5 MHz 4
locs Standby Current NMC83C56/NMC93C66 CS = ov 50
NMC93C56E/NMCI3CE6E 100 pA
NMC93C56M/NMC3C66M 100
W Input Leakage NKMC93C56/NMC93C66 ViN = OVto Vee —-25 25
NMC93C56E/NMC93C66E -10 10 A
NMC93C56M/NMC9I3C66M -10 10 A
loe Output Leakage NMC93C56/NMC93C66 ViN = 0VtoVeo ~25 25
NMC%&SSE/ NMC93C66E -10 10 ﬁ':
NMCO3C56MANMCA3CE6M -10 10
Vo Input Low Voltage ~0.1 0.8 \"
ViH Input High Voitage 2 Voo + 1 v
Yous Output Low NMC93CS56/NMC83C566 oL = 2.1 mA 04
Voltage NMC93CS56E/NMCI3C566E | loL = 2.1 mA 0.4 v
NMC93CS56M/NMCI3C566M | lop = 1.8 mA 04
Vout Output High lon = 400 pA
2.4 v
Voltage
Yoz Output Low Voltage lop = 10 pA 0.2 \
Vorz Output High Voltage Ion = —10 uA Vee — 0.2 v
tsx SK Clock Frequency | NMC93C56/NMC93C66 0 1
NMC93C56E/NMCS3C66E 0 0.5 MHz
o NMC93C56M/NMC93CE6M 0 0.5
Isiy SK High Time NMC83C56/NMC93C66 (Note 2) 250
NMCO3C56E/NMC93C66E (Note 3) 500 ns
NMCS3C56M/NMCI3C66M (Note 3) 500
okt SK Low Time NMC93C56/NMC93C66 {Note 2) 250 ,
NMCI3C56E/NMCO3C66E (Note 3) 500 ns
NMC93C56M/NMCO3C66M (Note 3) 500
s Minimum CS NMC93C56/NMC33CE6 (Note 4) T o250
Low Time NMC93CS56E/NMCI3C66E (Note 5) 500 ns
—_— NMC93C56M/NMC93CE6M (Note 5) 500
tess CS Setup Time NMC93C56/NMC93CE6 Relative to SK 50
NMC93C56E/NMCS3C66E 100 ns
NMC93C56M/NMCO3CE6M 100

i Throughout thus table “M"” refers 10 lemperatute range (- 55°C to + 125°C), not package type.



DC and AC Electrical Char acteristlcs Vee = 5V £10% (unless otherwise specmed) (Contlnued)

Symbol Parameter Part Number : Conditions’ Min Max Units

tois Dl Setup Time ~ NMC93C56/NMC33C66 Relative to SK 100 . o
NMC93C56E/NMC93C66E . /200 . ‘1 - ns
NMC93C56M/NMCO3CE6M 200 -

tesH CS Hold Time j Relative to SK L0 | ns

toin Dt Hold Time NMC93C56/NMC83C66 Relative to SK \J 00 s ’
NMC93C56E/NMCI3C66E \200 ns
NMC93C56M/NMC93C66M 200

tpD1 Output Delay to “1" NMC93C56/NMC93C66 AC Test 500 )
NMC93C56E/NMCI3CE6E ‘ . 1000 |. “ns.
NMC93C56M/NMC93C66M 1000 .

tppo Output Delay to 0" o NMC83C56/NMC93C66 ! AC Test 500
NMC93C56E/NMCO3CEEE 1000 ]
NMC93C56M/NMC93C66M 1000

tsy 'CS to Status Valid NMC93C56/NMC93C66 AC Test ’ 500
NMC93C56E/NMCI3CE6E 1000 ns
NMC93C56M/NMCB3CE6M 1000

toF CStoDOin NMC83C56/NMC93C66 AC Test 100

TRI-STATE® NMC93C56E/NMCO3CE6E CS =V, ) 200 ns

NMC93C56M/NMC33C66M 200

twp Write Cycle Time ] 10 ms

Note 1: Stress above 1hose lsted under “Absolute Mmmﬂnﬂm"myumwmmcmbwmmunwmunngodyuumﬁord

operabon of the device at these or any other conditions above those & d in the op ctions of the specification la not implied. Exposure 10 absolute

i tatng itions lor ded perlods may attect device reliabitity.

Note 2 The SK | h ot C | parts specifi AMMnSKdoekpmodoHus.mudonthKclockqdnsm#l;.q_muubo

grulummormanmp.Fouumph = 250 ns then the minimum gk = 750 na in order to meet the SK frequency specificstion. .

Note 3: The SK cit for E ded Temp and Mifitary parts specifies & minimum SK clock period of 2 us, theretore in an SK clock cycle

w#mmuguwmumtozp For example, it the tgxy = 500 ns then the minimum Igxy = 15plmotdor|ommsxlrm
specificaton.

Note 4: For Commaeccial parts CS must be brought low for a minimum of 250 ns (icg) b ive i jion Cycles.

Note 8: For Extanded Temperature and Military parts CS must be brought low for & minimum of 500 ns (icg) b tive instruction cycles,

Note 8: This p is pedodically pled and not 100% lested.

Capacitance (ot 6) AC Test Conditions

Ta = 25'C{ = 1 MHz X Output Load 1 TTL Gate and C = 100 pF
Symbol Test Typ Max Units Input Pulse Levels 0.4V 10 2.4V

9 - Timing Measurement Reference Level
Cour Output Capacitance 5 pF Input 1Vand 2V

Cin Input Capacitance ’ 5 pF Output 0.8V and 2V
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Timing Diagrams

Synchronous Data Timing

A" ]
Sy, I

T
L

tos tow o
A\
VOH ] "N

%0 (READ)y

tsy
v,

oH .
DO (PROGRAM) ¢ STATUS VALID

7}
it

*This is the minimum SK period {Note 2).

READ:

TUD/9817-4

2 Jamn i

cs_/ o .

a{y

3 Jr‘
<

N L)%

Dl 1 1 0 ceoX AO
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: SBOO0OO00-

*Address bit A7 bocomes & “don't care* for NMCO3CS6.

+

EWEN:
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Timing Diagrams (Continued) ST

/e DCZDC\

Do

TL/D/0817-7

2 , BUSY
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‘Address tit Ay becomes a “don't care” for NMC93Cse,
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0o —i - ’ ! A
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Timing Diagrams (continueq)
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NMC93CS56/CS66 2048-Bit/4096-Bit Serial
Electrically Erasable Programmable Memories

The NMCO3ICSS6/NMCO3CSE8 are 2048/40906 bits of
read/write memory divided Into 128/256 registers of 16 bits
each. N registers (N < 128 or N < 256) can be protected
against data modification by programming Into a speclal on-
chip register, called the memory “protect register”, the ad-
dress of the first register to be protected. This address can
be "“locked" into the device, so that these registers can be
permanently protected. Thereatter, all attempts to alter data
in a register whose address is equal to or greater than the
address stored In the “protect register" will be aborted.

The “read" instruction loads the address of the first register
to be read into an 8-bit address pointer. Then the data is
clocked out serially on the “DO" pin and automatically cy-
cles 1o the next register to produce a setial data stream. In
this way the entire memory can be read in one continuous
data stream or as registers of varying length from 16 to
2048/4096 bits. Thus, the NMC93CS56/NMCS3CSE6 can
be viewed as a non-volatile shift register.

The “write" cycle is completely self-timed. No separate
erase cycle is required before write. The “write” cycle is
only enabled when pin 6 (program enable) is held “high"., tf
the address of the register 1o be wrilten is less than the ad-

General Des&“rlption
z

dress in the “protect register” then the data Is written 18
bits at a time into one of the 1287256 data registars. If “CS"
Is brought “high” foliowing the Initiation of a “write" cycle,
the “DO" pin indicates the ready/busy status of the chip,
National Semiconductor's EEPROMs are designed and
tested for applications requiring exténded endurance. Refer
to device operation for further endurance information. Data
retention is specified to be greater than 40 years.

Features

m Write protaction in user defined section of memory

® Typical active current 400 pA; Typical standby current
25 pA

® Reliable CMOS fioating gate technology

& 5 volt only operation In all modes

u MICROWIRE compatible serial i70

w Self-timed programming cycle

® Devico status signal during programming mode .

® Sequential register read

W Over 40 years data retention

® Daesigned for 100,000 write cycles

Block Diagram

cs #1  INSTRUCTION +— Vo
SK DECODER, f e PRC
WSTRUCTION CONTROL LOGIC, PE
o REGISTER AND CLOCK
GENERATORS.
k l ADDRESS COMPARE ' 4
AND HIGH VOLTAGE
ADDRESS PROTECT N WRITE ENABLE  l———p{ GENERATOR
REGISTER REGISTER EN AND
PROGRAM
TMER
l Vep
r
EEPROM ARRAY
1 o?‘tfg:%sc M 2048/ 4096 BiTS
(128/256 x 16)
16
16 — Vs
o] OATA N/ OUT REGISTER N
i 16 BIrS sr [~ ]
-« DATA OUT
0o < surrer ¢

TU/D/8209-3



Connection Diagrams

PIN OUT:
Dual-in-Ling Package (N)
./
st L) ol 7
SK—2 7=FPRE
D=3 64—PL
p0—{4 5|=GND
TL/Dr9209-1
Top View

See NS Package Number NOSE

Ordering Information

Pin Nameés

cs Chip Select

SK Serial Data Clock

D Serial Data Input

DO Serial Data Output
GND  Ground

PE Program Enable
PRE  Protect Register Enable
Vee Power Supply

Commercial Temp. Range (0°C to + 70°C)

Order Number

NMC83CS56N/NMC93CS66N
NMC93CS56M/NMCIICSE6M

Extended Témp. Range (-40°C to + 85°C)

Order Number

NMC83C556EN/NMCIICSEEEN

NMC93CS56EM/NMCI3CSE6EM

tary Temp. Range (~55'C to + 125°C)

Order Number

NMC93CS56MN/NMCO3CSE66MN

NMC83CS56MM/NMCOICSE6MM

- -

PIN OUT;

SO Package (M)
NC—{t ~/ 141=NC
cs—2 15=Vee
SK~43 12}=PRE
Ne—{« 1f=nc
Di—{s 10}—~PE
D016 9f=GND
NC—{7 81—=NC

TL/D/8208~2
Top View

See NS Package Number M14A
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Absolute Maximum Ratings (note 1)
If Milltary/Aerospace specified devices are requlred,

Operating Conditions

Ambient Storage Temperature

please contact the National Semiconductor Sales NMC93CS56/MNC3CS66 0*Cto +70°C
Oftice/Distributors for avaliabliity and lpocmcltlopu. NMC93CSS6E/NMCIICSE6E ~40°Cto +85°C
Amblent Storage Temperature ~65'Cto +450°C NMCE3CS56M/NMCO3CSE6M . .
All input or Output Voltages +6.5Vi0 —0.3V _(,M“' Temp.), =55°Cto +125°C
with Rgspgct to Ground \ Positive Power Supply 4.5V t0 5.5V
Lead Temp. (Soldering, 10 sec.) $3000c 7 )
ESD rating 2000V
DC and AC Electrical Characteristics veg = 5v +10% (uniess otherwise specified)
Symbol Parameter Part Number Conditions Min Max Units
Icct Operating Current NMC93CS56/NMC93CS66 CS = V|4, SK = 1 MHz 2
CMOS Input Levels | NMC93CSS6E/NMCS3CS66E SK = 0.5 MHz 2 mA
NMCS3CS56M/NMCI3CSE6M® | SK = 0.5 MHz .2
lccz Operating Current NMC93CS56/NMC93CS66 - CS = Vi, SK = 1 MHz 3
TTL Input Levels NMCS3CS56E/NMCO3CS66E * | SK = 0.5 MHz 3 mA
NMC93CS56M/NMCS3CS66M SK = 0.5 MHz 4
locs Standby Current NMC93CS56/NMC93CS66 CS = oV 50
NMC93CS56E/NMCO3CS66E ) 100 BA
NMCO3CS56M/NMCI3CS66M 100
" input Leakage NMC93CS56/NMC33CS66 ViN = OVto Vo -25 2.5
NMC93CS56E/NMCI3CS66E -10 10 ﬁ:
NMC93CS56M/NMC93CS66M -10 10
o, Output Leakage NMC93CS56/NMC93CS66 Vout = 0V to Veg ~-25 25
NMCO3CS56E/NMCI3CSE6E ~10 10 “: :
NMC93CS56M/NMC93CS66M -10 10 w
Vi Input Low Voltage -0.1 0.8 v
Vin Input High Voltage 2 Vee + v
Vout Output Low Voltage | NMC93CS56/NMC93CSE6 . lot = 2.1 mA 0.4
NMC93CSS6E/NMCS3CS6EE | lg. = 2.1 mA 0.4 v
NMC33CS56M/NMC9O3CS65M | lo. = 1.8 mA 0.4
Vot Output High Voltage loq = —400 pA 2.4 v
Vorz Output Low Voltage loL = 10 uA 0.2 v
Vouz Output High Voltage loH = —10 pA Veg — 0.2 v
Isx SK Clock Frequency | NMC93CS56/NMCI3CS66 0 1
NMC93CS56E/NMCI3CSE66E 0 0.5 MHz
NMCO3CS56M/NMCI3CS66M 0 0.5
lsxy SK High Time NMC93CS56/NMC93CS66 (Note 2) 250
NMC93CS56E/NMC93CS66E (Note 3) 500 ns
NMCB3CS56M/NMCO3CS66M (Note 3) 500
lo, SK Low Time NMC33CS56/NMC93CS66 {Note 2) 250
NMC93CS56E/NMC93CS66E {Note 3) 500 ns
NMCO3CS56M/NMCI3CS66M (Note 3) 500
s Minimum CS NMC83CS56/NMC93CS66 (Note 4) 250
Low Time NMCO3CS56E/NMCI3CSE6E (Note 5) 500 ns
- NMC93CS56M/NMCS3CS66M (Note 5) 500
s CS Setup Time NMC93CS56/NMC93CS66 Relative to SK 50
i NMC93CS56E/NMC9I3CSE6E 100 ns
' NMC93CS56M/NMC93CSE6M 100
* brgg PRE Setup Time NMC93CS56/NMC93CS66 Relative to SK 50
NMC93CS56E/NMCO3CSE6E 100 ns
NMCZ3CS56M/NMCS3CS66M 100
Thruout wis table “M" refers 1o lemperature range (- 55°C fo +125°C) not package.

———— L ————
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DC and AC Eiectrical Characteristics . .
Vee = 5V $10% (unless otherwise specified) (Continued) . . . ..;

Symbol Parameter Part Number Conditions Min Max Units
tpes PE Setup Time NMC93CS56/NMC83CS66 Relative to SK 50 .
' NMC93CS58E/NMCOICSEEE 100 ns
NMC93CS56M/ NMCI3CS66M 100 :
tois D! Setup Time NMCB3CS56/NMC93CS66 Relative to SK 100 . ' .
NMC93CS56E/NMCI3CSE6E 200 ng ’
NMC93CS56M/ NMCO3CS66M 200
tesH CS Hold Time Relative 10 SK 0 ns
teEH PE Hold Time NMC93CS56/NMC93CS66 Relative 10 CS. 250
NMC93CS56E/NMCO3CS66E Relative to CS 500 . ns
NMC93CS56M/NMCO3CSE6M Relative to CS 500
tPREH PRE Hold Time Relative 1o SK 0 ns
101 DI Hold Time NMC93CS56/NMC93CS68 Relative to SK 100 '
NMC93CS56E/NMCISCSE6E 200 ns
NMC93CS56M/ NMC93CS66M 200
tpD1 Output Delay 1o 1" NMC93CS56/NMC93CS66 AC Test 500
NMC93CS56E/ NMC93CS66E 1000 ng
NMC93CS56M/NMC3CS66M 1000
tppo Output Delay to “0” NMC83CS56/NMC93CS66 AC Test 500
NMC83CS56E/NMCB3CS66E —r 1000 ns
NMC83CS56M/ NMC93CS66M 1000
tsv CS to Status Valid NMC93CS56/NMC3CS68 AC Test 500
NMC93CSS6E/NM093C866E 1000 ns
. NMC930856M/NMCQ30866M 1000
tos CStoDOIn NMC93CS56/NMC93CS66 AC Test 100
TRI-STATE® NMCQSCSSSE/NMCQSCSSSE CS = v 200 ns
NMCS3CS56M/NMCO3CSE6M 200
twe Write Cycle Time .10 .ms
Note I:Svmlbov.mouIulodundu"Abaom:Mmmummung"myumpumamnlmwmodMu.Truhnweuudngonlymhmcﬂoml
oponlnonolmm.tmamyomwuonslbovamuhdulodhm P ions of the specificati Bnownpliod.Expoantolbaom
ma rating conc for extend palodsm-ynnocmtvicnoﬁnwny.
Note 2: The SK fr Y 89 for C pans spacities & mini SKclockpulodollmicréucond.m-lorohmsv(clockcyclﬂsm«O-Is.d,
must be greatar than or equal to 1 microsecond. Forlnn'oltlflm - 250nclmnmmhirmntsm'- 750uho(dulornullmsxuoquoncyapodﬂuﬁm
Note 3: The SK Q Y ihcation lor £; T and Miltary parts specifies & minmum SK clock penod of 2 microseconds, tharelore in an SK

clock cycle 15y + ls.u_mlbcgrulum‘nouqullozvmoucwu.Fuowwh.ﬂlsn - Mnlmmwinmmlsm = 1.5 nucroseconds in order 10
mest 1he SK frequancy specitication,

Nohl:ForCannwciumeSnwolbobrammlow!w|mnmmol250nl(|cs)“‘ [ cycles.
Note 8: For Extended Temperature and Miltary panis CS must be brought low for 8 minimum of 500 n3 {ics) b Juve i on Cycles.
Note 6: This is y led and not 100% tested. °
Capacitance note ) "~ AC Test Conditions
Ta = 25°C,{ = {MHz Output Load V TTL Gate and C = 100 pF
[ﬂmbol Tost Typ | Max | Units . Input Pulse Levels 0.4V10 2.4V
. Timing Measurement Reference Level
Cout Output Capacitance 5 pF Input WV and 2V
Cin Input Capacitance 5 pF Output 0.8V and 2V
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Functional Description

The NMC93CS56 and NMCO3CS66 have 10 instructions as
described below. Note that the MSB of any instruction is a
1" and is viewed as & start bit in the interface sequence.
The next 10-bits carry the op code and the 8-bit address for
register selaction, ’

Read (READ): )

The Read (READ) Instruction outputs serial data on the DO
pin. After a READ instruction Is received, the instruction and
address are decoded, followed by data transfer from the
selected memory register into a 16-bit serial-out shift regis-
ter. A dummy bit (lopical 0) precedes the 16-bit data output
string. Output data changes are initiated by a low to high
transition of the SK clock. In the NONVOLATILE SHIFT-
REGISTER mode of operation, the memory automatically
cycles to the next register after each 16 data bits are
clocked out. The dummy-bit is suppressed in this mode and
a continuous string of data is obtained.

Write Enable (WEN):

When Vce is applied to the par, it powers up in the Write
Disable (WDS) state. Therefore, all programming modes
must be preceded by a Write Enable (WEN) instruction.
Once a Write Enable instruction is executed programming
femains enabied until a Write Disable (WDS) instruction is
exocuted or Ve is removed from the part.

Write (WRITE):

The Write (WRITE) instruction is followed by 16 bits of data
10 be written into the specified address. After the last bit of
data is put on the data-in (D) pin, CS must be brought low
before the next rising edge of the SK clock. This falling edge
of CS initiates the self-timed programing cycle. The PE pin
MUST be held “high” while Ioading the WRITE instruction,
however, after loading the WRITE instruction the PE pin be-
comes & “don't care”. The DO pin indicates the READY/
BUSY status of the chip it CS is brought high after a miini-

fmum of 250 ns (log). DO = logical 0 indicates that program-
ming is $tll in progress. DO = logical 1 indicates that the
register at the address specified in the instruction has been
written with the data génem specitied in the instruction and
the part is ready for qnolher Instruction.

Write Al (WRALL): . )

The Write All (WRALL) instruction is valid only when the
“protect register” kes been cleared by executing a
PRCLEAR instruction.! The WRALL instruction will simuita- -
neously program all registers with the data pattern specified
in the instruction. Like the WRITE instrution, the PE pin
MUST be held “high" while loading the WRALL instruction,
however, after loading the WRITE instruction the PE pin be-
comes a “don't care”. As in the WRITE mode, the DO pin
indicates the READY/BUSY status of the chip if CS is
brought high after a minimum of 250 ns (tcs).

Write Disable (WDS):

To protect against accidental data disturb, the Write Disable
(WODS) instruction disables all programming modes and
should follow all programming operations. Execution of a
READ instruction is independent of both the WEN and wWDS
instructions.

Protect Reglster Read (PRREAD):

The Protect Ragister Read (PRREAD) instruction outputs
the address stored in the “protect register” on the DO pin.
The PRE pin MUST be held “*high” while loading the instruc-
tion. Following the PRREAD instruction the 8-bit address
stored in the memory Protect Register is transferred 1o the
sorial out shift register. As in the READ mode, & dummy bit
(logical 0) precedes the 8-bit address string.

Protect Register Enable (PREN):

The Protect Register Enable (PREN) instruction is used to
enable the PRCLEAR, PRWRITE, and PRDS modes. Before

Instruction Set for the NMC93CS56 and NMC93CS66:

lnstruction | SB | Op Code | Address Data | PRE Comments

READ 1 10 A7-A0 0 Reads data stored in memory, slarting at specified address.

WEN 1 00 TIXXXXXX 0 Write enable must precede all programming modes,

WRITE 1 01 A7-A0 D15-DO 0 Writes register if address is unprotected.

WRALL 1 00 01XXXXXX | D15-DO | o Writes all registers. Valid only when Protect Register is

] cleared.

WDS 1 00 00XXXXXX 1] Disables all programming instructions.

PRREAD 1 10 XXXXXXXX 1 Reads address stored in Protect Register,

PREN 1 00 T1XXXXXX 1 Must immediately precade PRCLEAR, PRWRITE, and
PRDS instructions. '

PACLEAR 1 1 RARRAREA 1 Clears the “protect register” so that no registers are
prolected from WRITE.

PRWRITE 1 01 AT-AQ 1 Programs address into Protect Register. Thereatter,
memory addresses 2 the address in Protect Register are
protected from WRITE.

Pps 1 00 00000000 1 Onae tithe only instruction after which the address in the

: Protect Register cannot be altered.
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Functional Description (continued)

the PREN mode can be entered, the part must be in the
Writé Enable (WEN) mode. Both the PRE and PE pins
MUST be held “high" while loading the instruction.

Note that a PREN instruction must immediately precede a
PRCLEAR, PRWRITE, or PRDS instruction. ’

Protect Reglster Clear (PRCLEAR):

The Protect Register Clear (PRCLEAR) instruction clears
the &ddress stored in the Protect Register and, therefore,
enables all registers for the WRITE and WRALL instruction.
The PRE and PE pins must be held “high"* while loading the
instruction, however, aner loading the PRCLEAR instruction
the PRE and PE pins become “don't care”. 'Note that a
PREN instruction must immedlately precede a PRCLEAR
instruction,

'Protect Reglster Write (PRWRITE):

The Protect Register Write (PRWRITE) instruction is used to
write into the Protect Register the address of the first regis-
ler to be protected. After the PRWRITE instruction is exs-
cuted, all memory registers whose addresses are greater

Timing Diagrams

than or equal to the address specified in the Protect Regis-
ter are protected from the WRITE operation. Note that be-
fore executing & PRWRITE Instruction the Protect Register
must first be cleared by executing a PRCLEAR operation
and that the PRE and PE pins must be held “high” while
loading the instruction, however, after loading the PRWRITE
instruction the PRE and PE pins become ‘don't care'. Note
that a PREN instruction must immediately precede a
PRWRITE Instruction. .

Protect Register Disable (PRDS): i
The Protect Register Disabie (PRDS) instruction is a one
time only instruction which renders the Protect Register un-
alterable in the future. Therefore, the specified ragisters be-
come PERMANENTLY protected against data changes. As
in the PRWRITE instruction the PRE and PE pins must be
held “high” while loading the instruction, and after loading
the PRDS instruction the PRE and PE pins become “don't
care”.

Note that a PREN instruction must Immediately precede &
PRDS instruction. :

Synchronous Data Timing
m
LI S ) S
‘ tars tere
]
PE A :)( K
tes . Yon
1A 11 R
T e <Y (e
Vu i - \l\ "] W

<9<
Us
o

oo
VOM ]
DO (READ) Yo 1

Yor

e

STATUS VALID

vl
Yo
00 (Procanu), Q

“Thus Is the nunimum SK period (See Nole 2).

TU/D/0209~4
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Timing Diagrams (continued)

READ:*
PRE = 0,PE = X _

I

,‘

JSNUUUUI UL,
. AN~

TLD/9209-8
*Address bit Ay becomes & “don't care” for NMC3Csse. 3
“The mamory sutomatically cycies 10 the next rogister,

WEN:
PRE = 0,00 = TRI-STATE

"_l ” TS
-/ VT G55, A

TL/DIs208-8



Timing Didgrams (continueq)

wDs:
PRE = 0, PE = X, DO = TRI-STATE

-/ T\
MUV

<] N7 N G T

</ VERES s\

BuUSY READY

{5 3

TL/D/R209-

*Adaress bit Aj becomas a ““don't care” for NMCS3CS56.
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Timing Diagrams (continued)

WRALL:®
PRE=0
i -{
PE -l \
L3¢ b)Y

y N—
U U UL
e 00000

2) BusY READY

00 < ' \{;
: TL/D/9208-9

*Prolect Reg:ster MUST be cleared.

p PRREAD:*
PE =X

I J)h )

W L A
PRE _l

3 2} J)

X%, v N\
; A N :X‘\ =

TL/0/9200-10

“Address bit Ay becomes a “don't care” for NMC93CS56.
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Timing Diagrams (Continued)

PREN:®
DO = TRI-STATE

)k

PE_I 0
=/ —\/
g NSNS R R AR AR REE RN RN
. ol / 1 0 o’ - cas Xx§\ -

A WEN cycle must preceds a PREN cycle,

TLW/O/8208~1

PRCLEAR:*

. I IRAARARRAN
w [ E AAARARRAN

\7Z & T /"

3

0 /t 1 1 1 eee g 1 1 |\

DO =t - BUSY READY

TUD/9Z00-4
*A PREN cycle must immediately procede a PRCLEAR cycle.
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Timing Diagrams (continued)
PRWRITE:!

. )

| IR NARRARRRRARRAN AN
. [ B ANRARRARRAAAR RN

) Busy READY
f—typ
TL/D/9209-13
“Addiess bt A7 becomes & “don't care™ for NMC93CS56,
'Protect Regisier MUST be cleased belors a PRWRITE cycie. A PREN cyclo must immediaté.y preceds & PRWRITE Gycle.
PRDS:*
P Lo d
"] AN

] i

«f kg AN
-/ e a2 \_
« UL

.

/T\ooo‘noooo
J1

mady

0o v — e Busy READY

[——lyp
TL/D/8200-14
"ONE TIME ONLY inatrucson. A PREN cycls must imenadiately preceds a PADS cycle,
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54L.S164/DM54LS164/DM74LS 164 /
8-Bit Serial In/Parallel Qut Shift Registers \

General Description

These 8-bit shift registers feature gated serial inputs and an
asynchronous clear. A low logic level at either input inhibits
entry of the new data, and resets the first flip-flop to the low
level at the next clock pulse, thus providing complete con-
trol over incoming data. A high logic level on either input
enables the other input, which will then determina the state
of the first flip-fiop. Data at the serial inputs may be changed
while the clock is high or low, but only infarmation meeting
the setup and hold time requirements will be entered. Clock-
ing occurs on the low-to-high level transition of the clock
input. All inputs are diode-clamped to minimize transmis-
sion-line effects.

Features \

® Gated (enable/disable) serial inputs

u Fully buffered clock and serial inputs

® Asynchronous clear

B Typical clock frequency 36 MHz

» Typical power dissipation 80 mw

B Alternate Military/Aerospace device (54LS184) Is avall-
able. Contact a National Semiconductor Sales Office/
Distributor for specifications.

Connection Diagram

Dual-In-Line Package
OUTPUTS

YVc¢ O O @ O CLEAR CLOCK
Ju 13 12 1" 10 Is |n

|

| 1 3 3 . ] . ?
A 8 7% Og Q¢ Qp GNO t

SERIAL INPUTS OUTPUTS
TL/F/6368-1
Order Number 541.5164DMQB, 54LS164FMQB,
54LS164LMQB, DMS4LS 1644, DMS4LS164W,
DM74LS164M or DM74LS164N
See NS Package Number E20A,
J14A, M14A, N14A or W14B

Logic Diagram

Function Table

lhpuits Outputs
Clear | Clock [ A B | Q, Qs . Qy
L X X X L L L
H L X X! Qap Qg . Quo
H T |H H| H Qa .. Qg
H T L X L Qan .. Qgn
H T X L L Qan .. Qgn

H = High { evel (steady state), L = Low Leve! (sieady state)

X = Don't Care (any input, inciuding transutions)

T = Transition from low 1o high level

Qao. Cpo. Orio = Tho level of Qa, Q. or Qu, respectively, befors the
indicated steady-state input conditions were established,

Qan Qan = The leve! of Q4 or Qg belore the most recent T tranaition of
the clock; indicales a one-bit shift.

cLian (L] ﬁ‘b&

ca.oum——Dc

(1]}
CLEAR CLEAR CLEAR
mls m oy A e o B = PaarS

fel Fol
CLEan CLEAR CLEAR CLEAR CLEAR
n Oy n a Ge [) n
-} cLocKk b cLocx b cLocx b cLocx b cLocx b cLocx b cLocx P CLOCK

i i |

TL/F/6308-2
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Absolute Maximum Ratings (ote)

i Mllitary/Aerospace specified devices are required,
please contact the Natlonal Semiconductor Sales
office/Distributors for avallability and specifications.

Supply Voltage w

“Input Voltage 1A
Operating Free Air Temperature Range

- DMS4LS and 5418 ~55*Cto +125°C

- DM74LS 0°Cto +70°C

Storage Temperature Range ~685°Cto +150*C

Recommended Operating Conditions

Note: The “Absolute Maximum Ratings” are those values
beyond which the safély of the device cannot be guaran-
teed. The device should not be operated at these kimits. The
paramelric values defined in the “Electrical Characteristics”
table are not gusrantesed at the absolute maximum ratings.
The “Recommended Opesrating Conditions” tables will de-
fine the conditions for actual device operation,

Symbol Parameter _DM“LS‘“ DM?“‘S‘“ - Units
Min Nom Max Min Nom Max
Vee Supply Voltage 4.5 5 5.5 4.75 5 5.256 \
Vin High Level Input Voltage 2 ‘2 v
Vi Low Level Input Voltage 0.7 0.8 \'
low High Level Output Current —-0.4 ~0.4 mA
loL Low Level Output Current 4 8 mA
feu Clock Frequency (Note 4) 0 25 0 25 MHz
w Pulse Width Clock 20 20 ns
(Note 4) Clear 20 20

sy Data Setup Time (Note 4) 17 17 ns
M Data Hold Time (Note 4) 5 5 ns
taeL Clear Releass Time (Ndte 4) 30 30 ns
Ta Frae Air Operating Temperature =55 125 0 70 °'C

Electr ical Char acteristics over fecommended operaling free alr temperature range (unless otherwise noted)

ﬂnbol Paramole’r Conditions Min (NZ:': 1 Max Units
- Input Clamp Voltage Vee = Min, h = —18 mA -1.5. \'J
Vou High Level Output Vee = Min, Igy = Max DM54 2.5 3.4 v
Voltage Vi = Max, Vi-m Min—"] DM74 2.7 3.4
Vo, Low Level Qutput Vee = Min, lg. = Max DM54 0.25 0.4
Voltage ViL = Max, Vi = Min DM74 0.35 0.5 v
loL = 4mA, Voe = Min | DM74 0.25 0.4
L] = -
o N o S o1 | m
L3 High Level Input Current Veg = Max, V; = 2.7v 20 RA
Low Level Input Current Vee = Max, V) = 0.4V —-0.4 mA
‘s Short Circuit Ve = Max DM54 -20 -100 mA
—_— imput Current (Note 2) DM74 ~20 -100 d
Supply Current Vce = Max (Note 3) 16 27 mA

% 1 Al yprcals wre at Vg = B, Ta = 25°C,
"‘z"ﬂmoumonoouwshouldbcmnodn
:tbc-mm.a with all outputs open, ine SERIAL nput grounded, the CLOCK lnput et 2.4V,

Seer, . 25'C and Vg = V.

a tims, and the duration shouid not exceed one second.

and & momentary ground, thin 4.5V, spphed 10 the CLEAR



Switching Characteristics Vee = 5Vand Ty

= 25°C (See Saction 1 for Test Wavoforms and Outgut Load)

From (input) R =2kn
Symbol Parameter To (Output) Cp = 15pF CL = 50 pF Units
Min Max Min Max
IMAX Maximum Clock Frequency 25 MHz
PLH Propagation Delay Time Clock to 27 30 ns
Low to High Level Output Output
tPHL Propagation Delay Time Clock 10 32 40 o
High o Low Level Output Output
tpHL Propagation Delay Time Clear to 36 45 ns
High to Low Level Output Output )
Timing Diagram
CLEAR —LJ J

B’ s

~F

&
e SN

INPUTS
[ Y |
R A g N N N e Nl
for--1 AV L
R A==
%Il id e IS
L= — ST -
OuTPUTS X : [
S A1\ /r‘—l [El_J
FTNI/ oy
%~ Ve oy
o Tl y 4! &
.
I l
CLEAR CLEAR

TL/F183%8-



Switching Characteristics « Ve = 5V And Tp = 25°C (See Section 1 for Test Waveforms and Output Load)

' From (Input) R =2k
Symbol Parameter To (Output) Cp = 15pF CL = 50 pF Units
Min Max Min Max

fMAX Maximum Clock Frequency 25 MHz

tpLH Propagation Delay Time Clock to 27 30 s
Low 1o High Level Output Output

teHL Propagation Delay Time Clotk to 32 40 ns
High fo Low Level Output Output

tpHL Propagation Delay Time Clearto 38 5
High 10 Low Level Output Output ns

had

Timing Diagram
CLEAR *—]u

A ——
. W RO T )

INPUTS
bt ]

i S S e W N NN e Nl el
a7t e B s
il \ed =2y o

Oc-_-+;7 ‘ | r—~1,

———y

% ___1 J ] I l
outeuTS ¥

-—-q

o TR &

% 73 : N71

. |

L .
| i
CLEAR

TUFram-
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54LS'165/DM74LS165 8-Bit Parallel
In/Serial Output Shift Registers

General Description

This device is an 8-bit serial shift register which shifts data In
the direction of Q, toward Qy when clocked. Parailel-in ac-
cass is made avallable by eight individual direct data inputs,
which are enabled by a low level at the shift/load input.
These registers also featurs gated clock inputs and comple-
mentary outputs from the eighth bit.

Clocking is accomplished through a 2-nput NOR gate, per-
mitting one input to be used as a clock-inhibit function. Hold-
Ing either of tha clock inputs high inhibits clocking, and hold-
ing either tlock input low with the load input high enables
the other clock input. The ‘clock-inhibit input should be
changed to the high level only while the clock input Is high.
Parallel loading is inhibited as long as the load input is high,

Data at the paraliel inputs are loaded directly into the regisz
ter on a high-to-low transition of the shift/load input, regard-
less of the logic levels on the clock, ciock inhibit, or serial
inputs.

Features

8 Complementary outputs

& Direct oveniding (data) inputs

B Gatad clock inputs

8 Peralisl-to-serial data conversion
| Typical frequency 35 MHz

= Typical power dissipation 105 mwW

Connection Diagram

Dual-In-Une Package

CLOCK

PARALLEL INPUTS

SERIAL OUTPUT

Vce esBiT D

J1e |1s

[

14 13

B A MRUT  Qy

12 |v lw |e

l

|| 2 3
SHFT/CLOCK €&

4

. 1[; .

8  H_ OUTPUT GHD

LOAD

PARALLEL INPUTS

o

TU/F/8389-1

Order Number 54LS1650MQB, 54L5165FMQB, DM74L.S165WM or DM74LS165N
Sed NS Package Number J16A, M16B, N16E or W1BA

Function Table
Inputs Internal
s,:’."’ Clock Clotk Serlal Parallel Outputs °‘2,‘:"'
\f_ Inhibit AH Qa Qp
L X X X a..h a b h
H L L X X Qao Qgo Quo
H L 1 H X H Qan Qgn
H L 1 L X L Qan Qgn
* H X X X Qg Qpo Qo
% = Hon Level (sthacy state). L = Low Lovel (steacy state)
X = Don Care (any riput incucing vansisons)
¥ = Tranaton tom tow-to-tugh ievel
u‘mmo«may-muwnmmlxwmu. respectively.
Qe 0p Qo = The level of O, Qg, or Oy, respectively, belors ihe indicated sieady-state input tonditions were dstablished,

Oy, -
-t

The level of O, or Qg, fespocively, belore the most recent T tanaition of the clock.
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Absolute Maximum Ratings ote)

i1 Millitary/Aerospace specified devices are required,
pleass contact the National Semiconductor -Sales
Otfice/Distributors for avallability and specifications.

Supply Voltage ’ / v
Input Voltage . v
Operating Fres Air Temperature Range
54LS : —-55Cto +125°C
DM74LS \. 0°Cto +70°C
Storage Temparature Range 3 -65°Cto +150°C

Note: The “Absoite Maximum Ratings” are those vakes
bayond which the salsty of the device cannot be guaran-
{eed. The device shouki not be operated at these imits. The
paramoliic values defined In the “Electrical Characieristics™
lable are not guaranteed at the absolute maximum ralings,
The "Recommended Operating Conditions” table will define
the conditions for actual device operation,

Recommended Operating Conditions

Symbol Parameter A gaL3168 DM74LS165 Units
R - Min Nom Max Min Nom Max
Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 Vv
Vin High Level input Voltage 2 2 v
ViL Low Level Input Voltage 0.7 0.8 \']
lon High Level 6utput Current ~0.4 ~0.4 mA
oL Low Level Output Current 4 8 mA
foux Clock Frequency (Note 1) 30 0 25 MHz
fork Clock Frequency {Note 2) 0 20 | MAz
w Pulse Width Clock 18 25 A
(Note 2) Load 15 15 "
tsu Setup Time Paralle! 10 10
(Note 6) Serial 10 20 ns
Enable 10 30
Shift 10 45
= Hold Time (Note 6) | 5 0 ns
Ta Freo Air Operating Temperature -55 125 0 70 ‘C
Electrical Character Istics over recommended operating free air tamperature range (unisss otherwise noted)
Symbol Parareter Conditions Min (szf 3) | Max | Unis
Vi Input Clamp Voltage Vee = Min, y = —18 mA ~1.5 v
Vou High Level Output Vee = Min, loy = Max 54L8 2.5 "
Voltage ViL = Max, V) = Min DM74 2.7 3.4
VoL Low Level Output Vee = Min, lg = Max 54LS 0.4
Voitage ViL = Max, Vj; = Min DM74 0.35 0.5 v
lor = 4 mA, Voo = Min 0.25 0.4
Iy Input Currdnt @ Max Vee = Max, V| = 7V (DM74) Shift/Load 0.3 mA
Input Voltage Vi = 10V (54LS) Others 0.1
™ High Level input Vee = Max Shift/Load 60 BA
Current Vy= 27V Others 20
'R Low Level Input Vee = Max Shift/Load -1.2 mA
Current V] = 0.4V Others -0.4 -
los Short Circuit Vce = Max 54LS -20 —=100 mA
Output Current {Note 4) DM74 —20 -100 |
lec Supply Current Vcc = Max (Note 5) 21 36 mA_

Note 1:C = 15pF, A = 2ki), Tp = 25°C and Vg = 5V
Note 2: Cy = 50 pF, Ry = 2 k), To = 25°C and Vg = 5V
Note 3: Al typical are st Voo = 5V, Ta = 256° C.

NouQ:Notmuommmotmlhoddbcwmodnutim.wmoanuonmamuxcudmum
Nohi:Whhllmmodln.MMMMNdlld‘SV.WIMMWbNCLOCKMlcclsmunndﬂmﬁmmopuublm‘

4.5V, then agsin grounded.
Note 8: Ty = 26°C and Ve = BV,



Swi tchlng Character Istics at Vee = 5Vand Ty = 25°C (See Section 1 for Test Wavelorms and Outp;‘t Load)

54LS DM74LS
Symbol Parameter '_:f:'(’(‘)g:‘:&')) CL = 15pF gLL: 520'(;3-‘ Units
Min Max Min Max
IMAX Maximum Clock Frequency 25 20 MHz
b Love 10 Figh Love g 3 7 |
- Fights Low Loves Gutpet o 2 2 |
b Lov 13 High Love e s 3 2 | m
L ke owLoval oy ) 7 |
Sl - o S NN w o -
b Figh1Low Lovey Gt 00y 20 a7 s
b Low o tigh Love Oupet 100y 30 2 |
ot f.?&‘f?ﬂi?é‘ 3;'2;'&'?&‘ go%,, 25 32 /u,/

Timing Diagram

Typlcai Shift, Load, and Inhibit Sequences

CLOCK INHIBIT ,
SERIAL INPUT L
SHIFT/LOAD l |
(s I
8 |t
c Tw]
o L
P o
F L
G ™
H ITn l
.
OUTPUT Ay :::J H H H]lL [hw N
OUTPUT Gy :::L Lo L n L
[ moueir SERIAL SHIFT
LOAD
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