






























To facilitate test organization, QUIKLOOK tester 
memory is conf igured differently for lesting than for 
loading. During loading, tester memory is 2k x 8 bits, 
and is loaded direclly from shared memory. The 
following is a map of tester memory during loading. 

IC . .. bitS) II. .. bits) 

lk IC." bitS) F, .. tills) 

During lesting, tester memory 1k x 4 bits followed by 
lk x 12 bits. The following Is a map of tester memory 
during testing in parts two and three of the test. 

IC." bitS) 

lk (C ... biJs)(F ... b lts)!1. .. bils) 

The following is a complete map of memory used 
during testing in paris two and three of the lest. 

SHARED MEMORV TESTER MEMORY 

(L 8 bitS) IC ... bits) 

" IL 8 bi ts) (C." b ilS)(F . " bns)(!. 4 t,,\Sj 

where 

L is defined as instructions forced on the L lines or 
ROM values dumped from the L lines. 

C. is defined as data sent 10 a four bit comparator. 

F. is defined as the data forced on selected input. 

selects the output to be compared or the input to 
be forced according to the follow ing table: 

I SELECT C. DATA COMPARED TO 

Crlip G outputs 

R ou tputs tHIS 03 (COP4401 

L lines compaled 10 SHARED memOly. 

SO (b it 0) 

Chip 0 outputs 

A A oulputs bits 4·7 (COP440) 

C H outputs (COP4401 

SI( (bit 01 

I. SELECT F. DATA FORCED TO 

B 

o 

Chip G ,nputs 

R inputs tlits 0·3 (COP4401 

CKO (bi t 0) 

AST' PeS ' St SO (blls 3·01 

Not used 

A inputs bits 4·7 (COP440) 

H Inputs (COP4401 

IN Inputs 

Th is Signal will halt the lest board ;at Ihe 

corresponding address. The tesl board 

will resume t(!sllng .1 Ihat address alter 
loggiino the LOAO' line 

ThiS silln31 del(!lmlnes il t3· \ are seltlng 
up an input or output latch. When an 

Input or Oulpullatch IS not selected they 

rem ain at the 1'1151 vatue 01 13·' lI iven. 

During part one of the tests, the control latches are 
loaded to set up for multiCOP sync, clock, divide by, 
and tester sync. CKO, CKI, SK', SKO', are routfld to 
the external event lines of TRACE memory and 
sampled with 0.5 MHz clock. 

TRACE memory is then analyzed by POS to determine 
that SK has the correct number of CKI pulses for the 
specified divide·by, and SKO' is in sync with SK·. II 
CKO is specified by the options to be part of the clock 
circuit, it is checked to be sure it is inverted CKI. 

During part two of the test the contrOl latches are 
loaded to set up for logic tests, and HAlFSPO", CKI, 
STARTSW, and ERROR are routed to the external 
event lines of TRACE memory and SKO' is used to 
clock TRACE memory. The chip logic is tested with 
the instructions coming from shared memory via the 
00-07 lines through a delay la tch. The delay latch is 
used to offset any delay in the system memory. The 
instruction fetched from memory is offset one cycle 
such that the data is present in the latch at the time 
the data is required and the address is incremented 
during the time the chip is executing the previous 
instruction. The data to be compared to the G lines is 
routed to a four bit comparator and the result of the 
comparison is sampled on the rising edge 01 the 
tester generated SK in the control logic. If an error 
occurs the POS is signalled via the external event lines. 

During part three 01 the test the Chip lIo functionality 
and transfer of control instructions are tested. Again, 
the 00-07 lines force instructions and the input data 
is routed under control of the tester memory to the 
appropriate input. The appropriate output is compared 
to data supplied by the tester memory. The input and 
output ports are selected via the INSEl' and 
OUTSEl" multiplexers. During a portion of this test, 
the transfer of control instructions are tested by 
forcing instructions on 00-07. When the Chip'S 
internal program counter has been set to the desi red 
address. the SIISO signalS <Ire set to output ROM data 
on the llines. At that time the data on the llines is 
compared to the data from shared memory via the 8 
bit comparator. The data on 00 - 07 at this time is 
ROM data in order to verify that the transfer of control 
instructions are functional. 

For part lour of the test, the data in shared memory is 
changed to contain some test instructions and the 
remainder of the user's ROM. The test i,lstructions are 
forced on the L lines through 00-07 top set the 
internal PC to a known location. At this time SI/SO are 
set to dump the ROM and the data on 00-07 is then 
compared to shared memory to verify the ROM data 
(or the chip under test. 
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A.S Chip Handlo, Intorlace 

QUIKLOQK provides optically buffered control signals 
for Integrated circuit handlers. Before any attempt to 
connect a handler Is made, aUIKlOOK should be 
verified as fully functional using the provided Chip 
Interface Card. 

Chip handler control signals are available from the 
female A5232 socket labeled 'HANDLER' at the fear 
01 QUIKLOOK. Table A.2 gives the signal pin 
description of the 'HANDLER' plug and Figure A.2 
outlines the circuit diagram of the optical buffers. 

A signal is required from the automatic handler to tell 
the lester to start a new test. The lester will delay 
start of new test 10 ms from the receipt of this signal 

Table A.1 Optical Transistor State 
Pol.llly StriP 

Slgnll Llghl " 0" 

PASS 0' 0" 0, 

0" 0, 0" 
FAIL 0, 0" 0, 

0" 0, 0" 
m, 0, 0" 0, 

0" 00 0" 

Slgnll Inp"'1 '" 0" 

TEST I = 12m .. No TeSI Test 

1= 0 Test No Test 

Table A.2 Handler Signal Pins 

Pin No. Slgnll nlml OI U"IIiOn 

" PASS .. Bin signal 1m good chip, same operation 

as PASS lite 

FAIL .. Bin signal for bad ch ip. same operation 

as FAIL lile 

EaT .. End-ol.Test Bin signa ls v;,.licl and ready te. 

51 ;,.rt ;,.nother Test, same operation as 
EOT tile 

SIGCOM- SIgnal Common return l or PASS. FAtL 

and EOT. 

POLARITY A strap between POLARITY and 

POLSENCE will cause PASS, FAil EOT 
and TEST Slgllals 10 be negative logIC 

ISee Table ~} 

POlSENCE Par t of POLARITY strap 

TEST .. Input Signal 10 51 ar l a test same 

operlil ion as TEST Bulion 

TEST - Return lor TEST .. signal 

HAlFSPEED A sirap be tween HALFSPEED and 

HALFSENCE will cause the COP CH IP to 
be lested at Halt its maximum clock 

speed 

HALFSENCE Pari o f HALFSPEED strap 

or until this signal is removed In case the signal Is 
from a switch that Is being held down until the EOT 
signal Is removed. The PASS and FAIL signals to 
control the binning precede the EOT signal by 700 
microseconds, Table 7 outlines the logic conditions of 
the control signa ls with respect to the polarity strap. 

If the HALFSPO' strap is In place the tester board will 
test the parts at a reduced speed. The frequency will 
be one half max frequency. The tester will furnish 
three SignalS for use with automatic handling 
equipment. The signals will be EOT, PASS, and FAIL. 
The tester will require one signal from the handler. 
That signal will be STAAT TEST. 
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Figure A·2. Tester Handler Interface 
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The user's cable from the Tester's chip interface Card 
sockets to the handler should be kept under two feet. 
Table A.3 gives the pin outs 01 the Chip Interface Card 
RS232 connection sockets. The user must connect the 
signal pins in the same manner as the Chip Interface 
Card. In electrically noisy environments it may be 
necessary Ie place a 680pF capacitor from chip GND 
to Vec at the handler test socket and test the chip al 
half speed using the HALF SPEED strap option. DO 

NOT attempt to connect chip ground to earth ground 
or any other equipment besides the chip test socket. 

For the user's convenience Table A.4 gives the 
electrical characteristics 01 the 4N25 optical isolators 
used. A sample TIL interface clrcuil is given In Figure 
A.2. The handler Interface has a POLARITY strap 
option that allows the user 10 Inverl the Input and 
output control signals from positive to negative log ic. 

Table A.3 Pinouts For Chip Interface Card 

Pin' Je Slgnll Hlml J7 Slgnll Him. 

GROUND "' CKO " C", " RESET' " " " 
" " L5 " " " INI SO 

" IN2 " " '00 INO 

" " IN3 

" L2 GO ,. " GI 

" HO G2 

" HI G3 

" H2 03 

" H' 02 

" ,0 01 

" " 00 

" GROUND GROUND 
22 GROUND GROUND 
23 GROUND GROUND 

" '00 '00 
" Vee '00 

" 
I ~Q 

} ". 
I M!~ 

~ 

un~ 
lOGIC 

., 
'.R 

'r1. 14QI 

Figure A·3. Sample Interface 

M 



,. 

Table A.4 Electro·Optical Characterist ics (TA =' 2S·C, unless otherwise specified.) 

Plr.mlter Condlllon. Min. T" Mill. Units 

LED Characterlstici 

'R Reverse Leaka~e Current VA'" 3.01/, (Note 4) 100 ,A 

V, Forward Vonaga 1~",50mA, (Note 4J 1.2 1.' V ---------
C Capacitance VA_OV, f:l.0MHz 150 pF 

Phototrlnsistol'l, I, .. 0 

H" DC Current Gain VCE " S.OI/, Ie 0: 5OO.,A 500 

"00 COn,clof·ease Dark Current Vce "" 10V Emitter Open, (Nole 4) 20 "' ------ -
avceo COllector-Base Breakdown Voltage I ", 100"A, Ie ",0. (Nole 4) 70 V 

BVCEO Colieclor·Emltter Breakdown Voltage Ie II' 1.0mA, I, .. 0 (NOle 4) JO V 

av t CO Emitter·Collector Breakdown Voltage IE = HXJ"A, Ie = 0, (Note 4) 7.0 V 
------ ----. 

ICEO Colleclof-Emitter Dark Current VCE '" 10V, Base Often " ,A 
- --. 

Coupl&d Charl eterl.Ues 
----- ._--------

" 

Collector Output Currenl Vce",tOV,IF ",tO mA, 2.0 " mA 
I, a D, (Note 4) 

---- --- --- .---. 
V"" Isolation Voltage 2500 V 

.- ------- -_._-----
VCEISAn Collector·Emitter Salur81 10n Ie. 2.0 rnA, IF>E 50 mA, (Nole 4) 0.2 0.' V 

elsa Isolation Capacitance 1/=0,1= 1.0MHz 0.5 pF - ---
BW Bandwidth IF", 10mA,Vc£_5.0V, Al = 1000, (Note 3) 150 k H, 

-------- ---- ---- ---
'0" Output " ON " TirTIEI IF" lOrnA, pK", Fixed P.W. 8 ,,1 " Fixed '" 10 % dc, VCE = 41/ Fixed, Rl "" 22Q, 

(Noles 1 and 21 
----- ------------ ---- - ------

R,w Isolation Resistance 11",50011 1011 Q 

Not, 1: TeSI condHionl : I,om , .. 0 ot IF unW Ie exceeds 1,0 rnA 

Not. 2: Test candilions: trom end all, unlitlc decreases below 1.0 mA 
Not. 3: Specil ied as the point where the collector cunenll/ansler ral lo IS one·hat! thai of the tow rr8Quency C.l .R. (100Hz). 
Nole 4: JEOEC AegiSleT8d Oala. 



H .. lonal s.mlconductcw Corporation 
2900 Semiconductor Drive 
Santa Clara, California 95051 
Tel : (406) 737-5000 
T'NX: (910) 339-9240 

National Semiconductor 
District Sal •• Olflc. 
345 Wilson A .... nu., Suit. 404 
Downsvl.w, Ont.rlo M3H 5Wl 
Canada 
Tel : (416) 635-7250 

Electronics NSC da Madco SA 
Hegel No. 153-204 
Mellico 5 O.F. MeKico 
Tel: (9(5) 531·1688 

NS electronics Do ar.,il 
Avda Brigadeiro Farl' Lim, 644 
11 Andar Con]unto 1104 
Jardim Paulistano 
Sao Paulo, BrasU 
Telex: 1121008 CABINE SAO PAULO 

-( ItJeO NII IOI'Ia, Semlcom!IICIOf Cor p. 

National SemlconductOf GmbH 
Eisenheimerslrasse 6112 
8000 Munchen 21 
West Germany 
Tel: 08919 15027 
Telex: 522772 

National Semiconductor (UK) ltd. 
301 Harpur Centre 
Horne Lane 
Bedford MK40 1TR 
United Kingdom 
Tel : 0234·47147 
Telex: 826 209 

National Semiconductor Benelu" 
789 Ave . Houba de Strooper 
1020 Brullelles 
Belgium 
T.t: (02) .H8J.4OQ 
T.lel(: «11007 

H .. ional SMliconductor ltd. 
Vodrollsvej 44 
IIKlO Copenhagen V 
Denmark 
Tet: (01) 356533 
Telex : 15179 

N .. kmal SenUconductor 
EJ:pansion 10000 
28, Rue de la Redoute 
92 260 Fontenay·aux·Roses 
France 
Tel: (01)660-8140 
Telex : 250956 

Hatlonal Semiconductor S.p.A. 
Via SoUerino '9 
20121 Milano 
Italy 
Tel: (02) 345·2046171819 
Telel( : 332835 

NaUonal Semiconductor AB 
Boll 2016 
12702 Skarholmen 
Sweden 
Tel: (08) 970190 
Telex : 10731 

National Semlconduclor 
calle Nunez MOtgado 9 
Esc . DCHA. ' -A · 
Madrid 16 
Spain 
Tel: (01) 215-807612 15-3434 
Telex: 46642 

National Semiconductor SwttHfiand 
Alte Winterthurerslrasse 53 
Poalfach 567 
CH.a304 WalliseJlen·ZOrlch 
Tel: (01) 830-2727 
Telex: 59000 

OA-FAE 

NS Intamatlona' kM:., Japtin 
47F Shlnjuku Center BUilding 
1·25-1 NIShlshlnJuku, Shinjuku-ku 
Tokyo, Japan 
Tel: (Q.4) 355-5711 
TWX: 232-2015 JSCJ-J 

National Semiconductor (Hong Kong) lid. 
8th Floor, 
Cheung Kong Electronic Bldg. 
4 Hlng Yip Street 
Kwun Tong 
Kowloon, Hong Kong 
Tel: 3·411241·8 
Tele" : 73866 NSEHK HX 
Cable: NATSEMI 

NS ElKtrona Ply. lid. 
Cm. St ud Rd . & Mtn . Highway 
Bayswater. Victoria 3153 
Australia 
Tel : 03-729-6333 
Teiel(: 32096 

NaUonal SernlconduclOf (Ply.) ltd_ 
10th Floor 
Pub Building 
Somerset Road 
Singapore 0923 
Tel : 737933817379339 
Tele~ : NAT SEMI AS 21402 

National Semiconductor (Taiwan) ltd. 
Am. B, 3Jd Floor 
Ching Lin Bldg . 
No. 9, Ching Tao E. Road 
P.O. Box 68·332 or 39- 1176 Taipei 
Tel: 3917324-6 
Tele~ : 22837 NSTW 
Cable: NSTW TAIPE,I 

National Semiconductor (Hong Kong) lid. 
Korea Liaison Office 
61h Floor, Kunwon Bldg. 
1- 2 Mook/ung-Dong 
Choong·Ku. Seoul 
C_P.O_ Bo~ 7941 Seoul 
Tel: 267-9473 
Telex: K24942 
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Dear CustotrP..r: 

The QJIKIroK1M COPS C1lip Tester you have just received is the latest 
enharJcerrent to the COPS Developrient System. 'Ihis unit is designed 
wi th the cust.o!rer in mind with regards to ease of use and reliability. 

The users ITB.llual provided with this unit d,!"t;ails c:a1plete set-up and 
checkout procedures as well as standard user infoDTBtion . 

At the tine of our first ship-rents, the Diagnostic rrodule described in 
the rranual is not available. It will be delivered to you in alx:mt 
three weeks. It is not required for nODffil operation of the QJIKIroK 
tester. To ETsure your receipt of this Diagnostic unit, fill out the 
attached form and return it to the MicrOCClTTputer Syste.-rs Service Center. 

Before p:rwering up the unit , install the 'switch key cap provided. Then 
please read the QJIKIroK users mmual for the nece,:sary user directions . 

NAME 

CCMPANY 

SERIAL NUMBER OF 
QJIKIroK TESTER 

DATE 

ADDRESS 

Please send TIe one Diagnostic rrodule once they beo:xre available • 

• 
'\ 



N: ~oilal 
SemicondlJclor 

':9):: S·:,·· . _. ~.::-~r-' :r ~( 
S3'l~d Cd'c Cai,j"'r-"i:; ?:J:J5i 
(408) 737-:'000 

PUBLICATION NO. 420306199-00lA 

Chapter _ _ 4_, l'bte 1 is incanplete in its coverage of ITOdification to 

the (l)PS PDS Target Eoard (PIN 980305551-001) . If the test conditions 

specified in the lTBI1ual indicate that field ITOdifications are required to 

the Target Board , the following changes are .. ~ed: 

1. Change resistor R2 to lJ< ohm as specified in the rranual. 

2. ADD a new 10K ohm resistor to the Target . Cbnnect this resistor 
between Ie U19 pin 10 and +5VOC (at u19 pin 14) . 

All Target Eoards shipped fran the factory at Revision level F or al:ove will 

have this correction corrpJ e Led . All earlier l::oards rray require this change . 

If additional assistance is required , please contact the Microcanputer Systems 

Service Center . 

. 
\ 
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