






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































inter AP-279 

JEDEC Standard File - An industry-wide standard for 
the transfer of information between a data preparation 
system and a logic device programmer. 

EPLD PROGRAMMING TE:CtiNIQUES 

You can enter your design in the following ways 

1. BOOLEAN EQUATION - entering the design in 
BOOLEAN equations or expressions. 

8-36 

2. NETLiST CAPfURE - selecting components and 
specifying interconnections until all elements are 
specified. 

3. SCHEMATIC CAPrURE - using a mouse and 
menu driven enviroJunent. 

4. STATE MACHINE - specifying states and condi­
tional branches and also inputs/outputs to the state 
machines. 
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APPENDIX B: 
COMPONENTS LIST 
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COMPONENTS USED IN DESIGN 

In order to implement the EPLD program, you should use 
the following: 

• An 5C060 EPLD 

• A pair of seven discrete LEDs (Dice I, Dice 2) 

• A timer to generate a clock signal (NE555) 

• A voltage regulator to generate a fixed voltage of 5 
volts (7805) 

8-38 

• A push button switch to control the spinning 
mechanism ' 

• A 9-Volt DC battery source to generate the power 
supply 

• Capacitors C1 = 0.1 MF, C2 = 0.01 MF 

• Resistors R1 = 390K, R2 = lOOK 

• A PCB as explained in Appendix C 



AP-279 

APPENDIX C: 
PCB DESCRIPTION 
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r---------------------------- ---j VOLTAGE 

I' ! REGULATOR 

+' ;IN 7805 OUT I' 

POWER: 

c 11-----=;~ 
T I' Rl 

1 ! 2 

1 
i 
I 2 2 

555 

I 6 U2 
: + L.:'---""T71--' I 

:' C1 ! 
~;-T--------------- ------;:iM~R 

T 

r------------
: 1 , , 
113 

DICE2 

2449 

Figure C-1 

You can test each part of your design using the PCB with a 
slow clock on it. -

The PCB is a board that is very specific to the dice exam­
ple. The PCB is portable, approximately 2" x 3". All 
the components except for the EPLD are easily available 
commercially. A complete list of all the components that 
are required for the PCB is given in Appendix B. The 
circuit can easily be connected and tested using the circuit 
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diagram given below. After the four steps of the design 
are completed, the PCB can be used to throw a pair of 
dice in any home games such as Monopoly etc. 

After the EPLD is programmed using the Logic Program­
mer, it can be inserted into the PCB. For design steps B, 
C, and D the push button switch can be used to generate 
the roll/no-roll or the spin/no spin option. 
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Figure C-2 
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APPENDIX 0 
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ADF FOR PART A: SINGLE DICE ROLLING 

Lakshmi Jayanthi 
DSO Applic: .. tions 
February 19, 1986 

5C060 

Part A: D ICE ROLLI NG 

LB Version 3.0, Baseline 17K, 9/26/85 
PART: 5C060 

INPUTS: c: le.c:k 1 

OUTPUTS, dic:ela~10,dic:elb@9,dic:elc:@8,dic:eld@7 

NETWORf<: 

dic:e1a,l .. 
dic:elb,lb 
dic:elc:,Ic: 
dic:eld,ld 

RORF (inla,c:loc:kl;GND,GND,VCC) 
RORF (inlb,c:loc:kl,GND,GND,VCC) 
RORF (inlc:,c:loc:kl,GND,GND,VCC) 
RORF (inld,c:loc:k1,GND,GND,VCC) 

c:lockl = INP (cloc:kl) 

EQUATIONS, 

inl. =(/la*lb*/lc:*/ldl 
+(/la*lb*Ic:*/1d) 
+( 11 .. *lb·"lc·"ld I 
+(/la*/lb*/lc:*/ld); 

inlb =(la*/lb*/lc:*/idl 
+(/la*lb*/lc:*/1dl 
+(la*lb*/lc:*/ld) 
+(/la*lb*lc:*/ld) 
+(la*lb*lc:*/ldl; 

inlc a(la*lb*/lc:*/ldl 
+(/la*lb*lc:*/ldl 
+(1a*lb*1c:*/ldl; 

inld =(la*lb*lc*/ldl; 

END$ 
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RPT FUR PART A: SINGLE DICE ROLLI hlG 

Logic Optimizing Compiler Utilization Report 

***** Design implemented successfully 

Lakshmi Jayanthi 
DSO Appl ic:atic:orls 
February 19, 1986 

5C060 

Part A: !:lICE ROLLING 

LEi Ver's iClii 3.0, Eiaseline 17H, 9/26/85 

5C060 

clockl -I 1 241-' Vcc 
GND ~- I 2 23:- GNO 
GND -I 3 221-~ GND 
GND -. : 4 21: - GND 
GND -I 5 201- GND 
GND ._. I 6 1.91- GND 

dice1d _.J 7 18:- GND 
dicel.c _.J 8 1'7:- GND 
dice1b -: 9 16:- GND 
dicela -110 151- GND 

GND -Ill 14:- GI\lD 
GND -112 13:- GND 

**INPUTS** 

Name Pin Resource MCel1 # 

clc,ck1 INP 

Name Pin Resource MCel1 # 

dic:e1d '7 RORF 13 

dice1c: 8 RDRF 14 

dice1b 9 RDRF 15 

dic:ela 10 RDRF 16 

PTerms 

11 8 

2/ 8 

21 8 

2/ 8 

8·44 

Feeds: 
MCells DE Clear Clock 

eLKl 

Feeds: 
MCells DE Clear Clock 

13 
14 
15 
16 

13 
14 
1.5 
16 

13 
14 
15 
16 

13 
14 
15 
16 
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**UNUSED RESOURCES** 

Name Pin ResDw-ce I'1Cell PTerms 

2 
3 9 8 
4 10 8 
5 11 8 
6 12 8 

11 
13 
14 
15 8 8 
16 7 8 
17 6 i3 
18 5 8 
19 4 8 
20 3 8 
21 2 8 
22 1 8 
23 

**PARf UTILIZATION** 

22X Pins 
25K MacrDCells 
5~ F:terms 

NOfE: Since part A is a simple design, the part utilization is very low. 
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ADF FUR PART B: SINGLE DICE ROLL/NOT ROLL 

Lakshmi Jayanthi 
DSO ?\pplicatic.ns 
February 19, 1986 

5C060 

PART B: DICE ROLL AND NOT ROLL 

LB Version 3.0, Baseline 17M, 9/26/85 
PART: 5C060 

I~PUTS: clockl,switch@2 

OUTPUTS: dicela@10,dicelb@9,dicelc@8,diceld@7 

NETWORK: 

diee1a,la 
dicelb,1b 
dicelc,lc 
diceld,ld 

RORF (inla,clockl,GND,GND,VCCI 
RORF (inlb,clockl,GND,GND,VCCI 
RORF (inlc,clockl,GND,GND,VCCI 
RORF (in1d,clockl,GND,GND,VCCI 

clock1 INP (elcock1 I 

switch II~P(switchl 

EQUATIONS: 

inla -(/la*/lb*/lc*/ld*/switchl 
+(la*/lb*/le*/ld*/switchl 
+(la*lb*/lc*/ld*/switchl 
+(la*lb*lc*/ld*/switchl 
+(/la*/lb*/lc*/ld*switchl 
+(/la*lb*/lc*/ld*switchl 
+(/la*lb*lc*/ld*switchl 
+(/la*lb*lc*ld*switchl; 

inlb =(/la*lb*/lc*/ld*/SW1T,CIlI 
+(la*lb*/lc*/ld*/switchl 
+(/la*lb*lc*/ld*/switchl 
+(la*lb*lc*/ld*/switehl 
+(/la*lb*lc*ld*/switchl 
+(la*/lb*/lc*/ld*switchl 
+(/la*lb*/lc*/ld*switchl 
+(la*lb*/lc*/ld*switchl 
+(/la*lb*lc*/ld*switchl 
+(la*lb*lc*/ld*switehl; 

inle =(/la*lb*lc*/ld*/switchl 
+(la*lb*lc*/ld*/switchl 
+(/la*lb*lc*ld*/switchl 
+(la*lb*/lc*/ld*switchl 
+(/la*1b*1c*/ld*switchl 
+(1a*1b*lc*/ld*switchl; 

inld =(/la*lb*le*1d*/switchl 
+(la*lb*lc*/ld*switchl; 

END$ 
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RPT FOR PART B: SINGLE DICE ROLL/NOT ROLL 

Logic Optimizing Compiler Utilization Report 

***** Design implemented sLiccessfLllly 

Lakshmi Jayanthi 
DBO Applications 
FebrLlary 19, 1986 

5CC>60 

PART B: DICE ROLL AND NOT ROLL 

LB Version 3.0, Baseline 17>:, 9/26/85 

5C06Q 

clockl -: 24 - Vcc 
switch -: 2 23 - GND 

GND -: 3 22 - GND 
GND -: 4 21 GND 
GND -: 5 20 - GND 
GND -: 6 19 - GND 

diceld -: 7 18 - GND 
dicelc -: 8 17 - GND 
dicelb -: 9 16 .- GND 
dicela -: 10 1 ,,-_. - GND 

GND -: 11 14 - GND 
GND -: 12 13 - GND 

**INPUTS** 

Name Pin ResoLirce MCel1 # 

clockl INP 

switc:h 2 INP' 

Name Pi n ResoLtrc:e MCell # 

diceld '7 RORF 13 

dicelc 8 RCIRF 14 

PTerms 

PTer-Als 

2/ 8 

3/ 8 
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Feeds: 
Meells ClE Clear- Cloc:k 

13 
14 
15 
16 

Feeds: 

Cl.K1 

MCeils DE Clear· Clock 

13 
14 
15 
16 

13 
14 
15 
16 



inter 
dic:elb 9 RORF 

dic:ela 10 RORF 

**UNUSED RESOURCES** 

Name Pin Resourc:e 

3 
4 
5 
6 

11 
13 
1"4 
15 
16 
17 
18 
F~ 

20 
21 
22 
23 

**PART UTILIZATION** 

27Y. Pins . 
25Y. Mac:roCells· 
lOY. Pterms 

15 

16 

MCell 

9 
10 
11 
12 

8 
7 
6 
5 
4 
3 

·2 
1 

AP-279 

31 8 

51 8 

PTerms 

8 
8 
8 
8 

8 
8 
8 
8 
8 
8 
'8 
8 

13 
14 
15 
16 

13 
14 
15 
16 

NaTE: Part B of the design gets more complicated, hence the part utilization of the pins, 
macrocells and the Pterms is higher. 
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AUF FOR PART C: TWO DICE ROLLING 

Lakshmi Jiayan-thi 
DSO Applications 
February 19, 1986 

5C060 

PART C: TWO DICE ROLL AND NOT ROLL 

B Version 3.0, Baseline 17M, 9/26/85 
PART: 5C060 

INPUTS: clockl,clock2,switch82 

OUTPUTS: dicela810,dicelb89,dicelc88,diceld87,dice2a819,dice2b@20,dice2c@21,dicE 
2d822 

NETWORI<: 

dicela,la 
dicelb,lb 
dicelc,lc 
diceld,ld 

RORF (inla,clockl,GND,GND,VCC) 
RORF (inlb,clockl,GND,GND,VCC) 
RORF (inlc,clockl,GND,GND,VCC) 
RORF (inld,clockl,GND,GND,VCC) 

dice2a,2a 
dice2b,2b 
dice2c,2r.: 
dice2d,2d 

RORF (in2a,clock2,GND,GND,VCC) 
RORF (in2b,ciock2,GND,GND,VCC) 
RORF (in2c,clock2,GND,GND,VCC) 
RORF (in2d,clock2,GND,GND,VCC) 

c le.ckl 
clocl:2 

switch 

II\lP (clockl) 
INP (cic'ck2) 

INP (switch) 

EQUATIONS: 

inla =(/la*/lb*/lc*/ld*/switch) 
+(la*/lb*/lc*/ld*/switch) 
+(la*lb*/lc*/ld*/switch) 
+(la*lb*lc*/ld*/switch) 
+(/la*/lb*/lc*/ld*switch) 
+(/la*lb*/lc*/ld*switch) 
+(/la*lb*lc*/ld*switch)­
+(/la*lb*lc*ld*switch); 

lnlb =(/la*lb*/lc*/ld*/switch) 
+(la*lb*/lc*/ld*/switchl 
+(/la*lb*lc*/ld*/switch) 
+(la*lb*lc*/ld*/switch) 
+\/la*lb*lc*ld*/switchl 
T(la*/lb*/lc*/ld*switchl 
+(!la*lb*/lc*/ld*switch) 
+\la*lb*/lc*/ld*switchl 
+(/la*lb*lc*/ld*switchl 
T\la*lb*lc*/ld*switch); 

:nle =(;la*lb*lc*/ld*/switch) 
T\la*lb*lc*/ld*/switchl 
+(/la*lb*lc*ld*/switch) 
+(la*lb*/lc*/ld*switch) 
+1/la*lb*lc*/ld*switchl 
+lla.lb*lc*/ld*switch); 

lnld =l/la*lb*lc*ld*/swltchl 
+(la*lb*lc*/ld*swltch); 
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lG~. =1!2.~/2b~/2c~/2d~/(ld*switch» 

.!2.~!2b*!2c~/2d*/(ld*switch» 

~(2a*2b*/2c*/2d*/(ld*switch» 
.(2 •• 2b*2c*/2d~l(ld*switch» 
+(/2.*/2b*/2c*/2d*(ld*switch» 
+(/2.*2b*/2c*/2d*(ld*swltch» 
+(i2.*2b*2c~/2d*(ld*switch» 

+,/2 •• 2b~2c~2d*(ld*switch»; 
ln2c =(/2.*2b*/2c*/2d*/(ld*switch» 

+(2a*2b*/2c*/2d*/(ld*switch» 
+(/2a*2b*2c*/2d*/(ld*switch» 
+(2a*2b*2c*/2d*/(ld*s~itch» 
.,i2a*2b*2c*2d*/(ld*switch» 
+(2a*/2b*/2c*/2d*(ld*switch» 
+(/2a*2b*/2c*/2d*(ld*switch» 
+(2a*2b*/2c*/2d*(ld*switch» 
+(/2a*2b*2e*/2d*(ld*switch» 
+(2a*2b*2e*/2d*(ld*switch»; 

,n2e =(/2a*2b*2c*/2d*/(ld*switch» 
+(2a*2b*2e*/2d*/(ld*switch» 
+(/2a*2b*2e*2d*/(ld*switch» 
+(2a*2b*/2c*/2d*(ld*switch» 
+(/2a*2b*2c*/2d*(ld*switch» 
+(2a*2b*2e*/2d*lld*switch»; 

.n2d ='/2a*2b*2c*2d*/(ld*switch» 
+(2a*2b*2c*/2d*lld*switch»; 
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RPT F6R PART C: TWO DICE ROLLING 

LDgic Optimizing Compiler Utilization Report 

***** Design implemented successfully 

L"kshmi Jayanthi 
DSO Applications 
February 19, 1986 

5C060 

PART C: TWO DICE ROLL AND NOT ROLL 

B Version 3.0, Baseline 17K, 9/26/85 

5C060 

clockl -I 1 24:- Vcc 
switch -~ : 2 231- GND 

GND - 3 2'::)1 c.: I -- d i c:e2d 
GND -I 4 21: - dice2c 
GND -I 5 201- dice2b 
GND -I 6 191- dice2a 

diceld - 7 lSI- GND 
dicelc -I 8 1"-n -, . GND 
dicelb -I 9 16: -- GND 
dice1a -: 10 151- GND 

GND -: 11 14: .-. GND 
GND -: 12 131- clock2 

**INPUTS** 

Name Pin Resource MCel1 # 

INP 

switch 2 INP 

c 1 c.ck2 13 INP 

**OUTPUTS** 

Name Pin Resource MCel1 # 

diceld 7 RORF 13 

PTerms 

2/ 8 

8-51 

Feeds: 
MCells OE Clear Clock 

1 
2 
3 
4 

13 
14 
15 
16 

Feeds: 

CLKI 

CLK2 

MCells DE Clear Clock 

1 
2 
3 
4 

13 
14 
15 
16 



inter 
dice1c 8 ROf~F 

dice1b 9 RORF 

dice1a 10 RORF 

di.ce2a 19 RORF 

dice2b 20 ROF~F 

dice2c 21 RORF 

dice2d 22 RtJRF 

**UNUSED RESOURCESH' 

Name Pin Resource 

3 
4 
5 
6 

11 
1'_ 
15 
16 
17 
18 
23 

**PART UTILIZATION** 

50X Pins 
50% MacroCells 
24% Ptel-ms 

14 

16 

4 

3 

2 

MCeil 

9 
10 
11 
12 

8 
"1 
6 
5 

Ap·279 

3/ 8 

3/ 8 

!:j/ 8 

'71 8 

41 8 

41 8 

31 8 

PTerms 

8 
8 
8 
8 

8 
8 
8 
8 

1:3 
14 
15 
16 

1 ::1 
14 
15 
16 

13 
14 
15 
16 

1 
2 
3 
'f 

2 
3 
4 

2 
:-l 
4 

1 
2 
3 

'-

NafE: in part C of the design you have added the second dice. Hence you can see that fifty 
percent of the device has been used. 
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ADF FDf< PART D: TWO DICE SPINNING 

Lakshmi Jayanthi 
DSO Applications 
F.~bl-Llary 19, 1986 

5C060 

PART D: TWO DICE SPINNING 

B Version 3.0, Baseline 17x, 9/26/85 
PART: 5C060 

INPUTS: clockl,clock2,switch@2 

AP·279 

OUTPUTS: spinla@10,spinlb@9,spinlc@8,spinld@7,spin2a@19,spin2b@20,spin2c@21,spir 
2d;j)22 

NETWORK: 

la NOJF (inla,clockl,inlia,GND,GND) 
lb NOJF Cinlb,clockl,inllb,GND,GND) 
lc NOJF (inlc,cloc:kl,inllc,GND,GND) 
ld NOJF (inld,cloc:kl,inl1d,GND,GND) 

2a NOJF (in2a,clock2,in22a,GND,GND) 
2b NOJF (in2b,cl.ock2,in22b,GND,GND) 
2c NOJF (in2c,clock2,in22c,GND,GND) 
2d NOJF Cin2d,clock2,in22d,GND,GND) 

inl1a 
inl1b 
inlle: 
inl1d 

in22a 
in22b 
in22c 
in22d 

NOT( inial 
NOT(inlbl 
NOT(inlc) 
NOTe inld) 

NOT C i n2a) 
NOT ( i n2b) 
NUT ( i n2c) 
NUT ( i n2d) 

spinla,sia 
spinlb,slb 
spinlc,slc 
spinld,sld 

RURF (insla,clockl,GND,GND,VCC) 
RURF Cinslb,clockl,GND,GND,VCC) 
RURF (inslc,clockl,GND,GND,VCC) 
RORF (insld,c:lockl,GND,GND,VCC) 

sp i n2a , s;-3a 
spin2b,s2b 
spin2c,s2c 
spin2d,s;2d 

RORF eins2a,clock2,GND,GND,VCC) 
RORF (lns2b,clock2,GND,GND,VCC) 
RORF (ins2c:,c:lock2,GND,GND,VCC) 
RORF (lns2d,clock2,GND,GND,VCC) 

clock1 
clock:::! 

switch 

H,IP (clockl I 
INP (clock2) 

II\IF' (switch) 

EG1U1~TIC.il\lS : 

inla =(/la*/lb*/lc*/ld*/switch) 
+(la*/lb*/le:*/ld*/switch) 
+(la*lb*/lc*/ld*/switch) 
+(la*lb*lc*/ld*/switch) 
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+(/la*/lb*/lc*/ld*switch) 
+(/la*lb*/lc*/ld*switch) 
+(/la*lb*lc*/ld*switch) 
+(/la*lb*lc*ld*switch); 

inlb =(/la*lb*/lc*/ld*/switch) 
+(la*lb*/lc*/ld*/switch) 
+(/la*lb*lc*/ld*/switch) 
+(la*lb*lc*/ld*/switch) 
+(/la*lb*lc*ld*/switchl 
+(la*/lb*/lc*/ld*switchl 
+(/la*lb*/lc*/ld*switch) 
+(la*lb*/lc*/ld*switeh) 
+(/la*lb*le*/ld*switch) 
+(la*lb*lc*/ld*switeh); 

inle =(/la*lb*lc*/ld*/switch) 
+(la*lb*lc*/ld*/switeh) 
+(/la*lb*lc*ld*/switeh) 
+(la*lb*/le*/ld*switeh) 
+(/la*lb*lc*/ld*switchl 
+(la*lb*lc*/ld*switeh); 

inld =(/la*lb*lc*ld*/switch) 
+(la*lb*le*/ld*switeh); 

in2a =(/2a*/2b*/2e*/2d*/(ld*switeh» 
+(2a*/2b*/2e*/2d*/(ld*switeh)\ 
+(2a*2b*/2c*/2d*/(ld*switeh» 
+(~a*2b*2e*/2d./(ld.9witeh» 
+(/2a*/2b*/2e*/2d*(ld*switch» 
+(/2a*2b*/2e*/2d*(ld*switch» 
+(/2a*2b*2c*/2d*(ld*switch» 
+(/2a*2b*2c*2d*lld*switch»; 

in2b =1/2a*2b*/2e*/2d*/(ld*switch» 
+12a*2b*/2c*/2d*/lld*switeh» 
+(/2a*2b*2c*/2d*/(ld*switch» 
+(2a*2b*2c*/2d*/lld*switeh» 
+1/2a*2b*2c*2d*/(ld*switch» 
+(2a*/2b*/2c*/2d*(ld*switeh» 
+(/2a*2b*/2c*/2d*(ld*switch» 
+(2a*2b*/2c*/2d*(ld*switch» 
+(/2a*2b*2c*/2d*(ld*switeh» 
+(2a*2b*2e*/2d*(ld*switehl); 

in2e -1/2a*2b*2c*/2d*/(ld*switeh» 
+(2a*2b*2e*/2d*/(ld*switeh» 
+(/2a*2b*2e*2d*/(ld*switch» 
+(2a*2b*/2c*/2d*(ld*switch» 
+(/2a*2b*2c*/2d*(ld*switchll 
+(2a*2b*2c*/2d*(ld*switchl); 

in2d =(/2a*2b*2c*2d*/(ld*switch)I 
+(2a*2b*2c*/2d*(ld*switch)I; 

(iswitch*la) ; insla 
inslb 

inslc 

insld 

(/switch*lbl 
+1(2d*switch)*sid*isic*/sib*/sia); 
(/swi tc:h*·lc I 
+«2d*switeh)*/sla*/slb*/slc*/sld); 
(/switeh*ld) 
+112d*switchl*/sla*/slb*slc*/sld); 

i n=~2a 
ins2b 

i nsF-2c: 

ins2d 

I/switch*·2a) ; 
(/swltch*2bl 
+(12d*switch)*s2d*/s2c*/s2b*/s2a); 
(/switch*2c) 
+«2d*switchl*/s2a*/s2b*/s2c*/s2d); 
(/switch*2d) 
+1 (2d*switch)*/s2a*/s2b*s2c*/s2d); 
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LEF FOR PART 0: TWO DICE SPINNING 

Lakshmi :Jayanth i 
DSO ApplicatiDns 
February 19, 1986 

5C060 

PART: 
5C060 

INPUTS, 

clock1, clock2, switch@2 

UU'fPUTS: 

Ap·279 

spinla@10, spinlb@9, spinlc@8, spinld@7, spin2a@19, spin2b@20,. 
sp i n2c;j)21, 5p i n2d;j)22 

clockl 
clock2 

switch 

spinia, 
spinlb, 
spinic, 
spinld, 

spin2a, 
spin2b, 
spin2c, 
!5pin2d, 

x *** 

II'IP(clocki ) 
II'1P (c lock2) 

IN!'" (!.'~i tch) 

sla I:::ORF' ( i n51a, 
sib RORF( inslb, 
s1.c: HORF(ins1c, 
sId RORF(insld, 

s2a HOHF ( i rls2a, 
s2b r~()f,F ( i ns2b , 
sE~c RORF ( i ns2c , 
s2d RORF ( i ns2d , 

clc.ckl, GND, 
e:le.dd, 8ND, 
clockJ. , 81'1D, 
clc.ck1, I3ND, 

c lClckE~ ~ 8ND, 
clC1ck[~, GND, 
clDck2, GND, 
clc1ck2, GND, 

ResClLlrce, l'lOJF, was minimized 

2d = NOPF( •• SGOO7D, clock2, GND, GND) 

~~ **-JiI' Rescl\ .. lrce, NOJ"F , was minimized 

2c = NOTF( •• SGOO6D, clock2, GND, GND) 

~~ *** Resource, NOJF, was minimized 

E~b ... N[mF ( .. SG005D, clc1ck2, 8ND, GND) 

~~ ***. R€~sc,u)'"ce , NOJF, was minimized 

2a = NORF ( .• SG004D, clclckc!, GND, GND) 

% -H.** Resource, NOJF, was minimized 

1d = NORF( .• S800:3D, clockl, GIIlD, 8ND) 

% * ii:. * I~esc,u)-CE." , NOJF, WL~S minimized 

lc .- IIlORF ( .• 8130020, clc.ckl, I3ND, GND) 
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8ND, VCC) 
13ND, VC~) 

GND, VCC) 
131\10, vec) 

8NO, Vee) 
I3ND, vee) 
GND, VC:C) 
GND, VCC) 

tCI NOPF *** X 

te. NOTF -!E' i(. * ~{ 

to NORF ** .. l<- X 

te. NOm' 1E.*.JE. ~/~ 

to NORF *.~ .... X 

te. NORF '*~"IE' %. 



inter AP·279 

K *** Resource, NOJF, was minimized to NORF *** K 

Ib = NORF( •• SGOOID, clockl, GND, 8ND) 

K *** Rese.urce, NOJF, was minimized to NORF *** K 

1~ = NORFI •• 88000D, clockl, 8ND, 8ND) 

EQUATIONS: 

ins2d = switch' * 2d 
+ 2d * switch * s2a' * s2b' * s2c * s2d'; 

ins2c = switch' * 2c 
+ 2d * switch * s2a' * s2b' * s2c' * s2d'; 

ins2b = switch', * 2b 
+ 2d * switch * s2d * s2c' * s2b' * s2a'; 

ins2a = switch' * 2a 

ins1d = switch' * 1d 
+ 2d * switch * s1a' * s1b' * s1c * s1d'; 

ins1 c = switch' * 1 c 
+ 2d * switch * s1a' * s1b' * s1c' * s1d'; 

ins1b = switch' * 1b 
+ 2d * switch * s1d * s1c' * s1b' * s1a'; 

insla = switch' * la; 

•• S8000D la' * lb' * lc' * ld' 
+ la * Ic' * ld~ * switch' 
+ la' * lb * Id' * switch 
+ la * Ib * Id' * switch' 
+ la' * Ib * Ic * switch; 

•• 880010 lb * Id' 

•• 88002D 

• • 86003D 

+ lb * la' * Ic * switch' 
+ la * lc' * ld' * switch; 

Ic * Ib • Id' 
0t- Ic * la' ,M, Ib * swit'ch' 
+ la * lb • Id' • switch; 

ld • la' • lb * lc * switch' 
+ Id' • l:a • Ib * lc • switch; 

• .88004D 2a'. 2b ,. • 2c' • 2d' 
+ 2a • 2c' • 2d' • Id' 

• • 88005D 

+ 2a * 2c' • 2d' • switch' 
+ 2a • 2b • 2d' • Id' 
+ 2a * 2b • 2d',,* switc.h' 
+ 2a' • 2b * 2d' * Id * switch 
+ 2a' * 2b * 2c * Id * switch; 

2b * ,2d' 
+ 2b * 2a' * 2c. • Id' 
+ 2b * 2a' * 2c * switch' 
+ 2a * 2c' * 2d' * Id * switch; 
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END$ 

•. 8G0060 2c * 2b' 
+ 2c * 2" * 2d 
+ 2c * 2d * ld * switch 
+ 2c' * 2a * 2b * 2d' * ld * switch; 

•• 880070 2d * 2a' * 2b * 2c * switch' 
+ 2d * 2a' * 2b * 2c * ld' 
+ 2d' * 2a * 2b * 2c * ld * switch; 

NOfE: PLease note how the IPLS software has simplified the equations for you. You need not 
worry about minimization. The complicated Boolean expressions have been minimized to a 
great extent. 
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RPT FOR PART D, TWO DICE SPINNING 

LDgic Optimizing ComplIer Utilization Report 

••• ** Design implemented successfully 

Lakshmi Jayanthi 
DBO Applications 
February 19, 1986 

5C060 

PART D: TWO DICE SPINNING 

B Version 3.0, Baseline 17x, 9/26/85 

5C060 

clock1 -: 24:- Vee 
S," itch -: " 2~-:J: - GI\ID '"-

RESERVED -: 3 22: -- spin2d 
RESERVED -: 4 211- spin2c 
HE SERVED - 5 20:·- sp i ni;ob 
PESERVED - 6 19: -. spin2a 

spinld -: "7 lB:- RESERVED 
spin1c -I 8 17: -- RESERVED 
spin1b .- 9 161- PESERVED 
spin1a -: 10 15:- RESEHVED 

GND -:-: 11 14:- GND 
GND -112 1.;31- clock2 

•• INPUTS."· 

Name Pin Resource 

clock1 INP 

switch 2 INP 

c Ic:.ck2 13 INP 

F'TI:2roms 

8-58 

Feeds: 
MCeils DE Clear Clock 

~) 

"7 
8 
9 

10 
11 
12 
13 
14 
1 ~:.) 
16 

CL..1<1 

CLKE! 
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15 NORF 

~I NORF 

NORF 

5 NORF 

6 NURF 

**UNUSED RESOURCES** 

Name Pin Resource 

11 
14 
23 

**PART UTILIZATION** 

86Y. 
100% 

Pins 
MacrDCells 
'Pter'ms 

8 

9 

10 

11 

1 '.0 
~, 

MCell 

AP-279 

71 8 

21 El 

3/ 8 

31 8 

5/ 8 

PTerms 

4 
5 
6 
'7, 
8 

5 
6 

''7 

8 
9 

10 
11 
12 
1:3 

9 
10 
II 
:lE! 
14 

9 
10 
1.1 
12 
is 

~; 

10 
11 
12 
16 

NaTE: Part D of the design example utilizes the device in a very optimum manner. You have 
utilized all the macrocells and also 86% of the pins but only 35% of the product terms. 

You have not used three of the input pins. 

Consider this: 

Make these three pins a mode select on this dice example - if all of these three additional 
inputs are high then the dice will function as described (this condition must be added to each 
product term). You now have seven other modes in which to operate this DICE. Anyone want 
to "load" the odds for "boxcars" or "snake-eyes"? You have 65 % more product terms to use 
so you can be very creative. What else could you add to this EPLD? 
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Bensenvllle 60106 
Te!: (312) 860-7780 
TWX: 910·227-0060 

MTI Systems Sales 
1100 West Thorndale 
lIasca60143 
Tel: (312) 773-2300 

tPioneer Electronics 
1551 Carmen Drive 
Elk Grove Vitlaee 60007 

~:J~J~b~3Ii.,~83~ 
INDIANA 

~:5~~~~:Or1!eElectronics 
Carmel 46032 

~J~Jn~66:3a::6 

INDIANA (Cont'd) 

~~~~~=~~v. 
IndlanafJlis 46250 

~~Jlb~~,~ 
KANSAS 

;~::~:'~:~~~lectron~ 
Overland Park 66215 

~~~~~sn3:5 
KENTUCKY 

~~~iI~n~:::~~ E,!:,:onlcs 
Lexington 40511 

MARYLAND 

Arrow Electronics, Inc. 
8300 Gullord Aoad #H 
Rivers Center 
Columbia 21046 

~i~~~b~i6~5 
~~:2"~~~{f'~r~~~~tronlcs 
Columbia 21045 
Tel: (301) 995-3500 
TWX: 710-862-1861 

MASSACHUSETTS 

tArrow Electronics, Inc. 
1 Arrow Drive 
Woburn 01801 

~J:6jfb~~~~j~~ 
tHamliton/Avnet Electronics 
100 Centennial Drive 

~:~~gf1) ~1~~g701 
TWX: 710-393-0382 

MTI Systems Sales 
13 Fortune Drive 
Billerica 01821 

Pioneer Northeast Electronics 

MICHIGAN 

Arrow Electronics, Inc. 
755 Phoenix Drive 
Ann Arbor 48104 

~J~Jn~12~~io~Oo 
tHamillon/Avnet Electronics 
32487 Schoolcraft Road 
Uvol1ia 48150 

~J~Jn~~~j[7~05 

~2nil~~hAsfr:~r~,t~onlcs 
Space AS 
Grand Rapids 49506 
Tel: (616) 243-8805 
TWX: 810-273-6921 

fPioneer Electronics 
13485 Stamford 
Livol1ia 48150 

~:J~J~b~2~52.1~ 
MINNESOTA 

fArrow Electrol1ics, Inc. 
5230 W. 73rd Street 
Edina 55435 
Tel: (612) 830-1800 
TWX: 910-578-3125 

Hamilton/Avnet Electronics 
10300 Bren Road East 
Mil1netol1ka 55343 
Tel: (612) 932-0600 
TWX: (910) 576·2720 

tPioneer Electronics 
10203 Bren Road East 
Minnetol1ka 55343 

~J~J~b~:'56~24f3~ 
fMicrocomputer System Technical Demonstrator CMter' 

CO-11/S/8S 



intJ 
MISSOURI 

tArrow Electronics. Inc. 
2380 Schuetz 
SI. Louis 63141 
Tel: (314) 567·6888 
TWX: 910-764-0862 

tHamillon/Avnet Electronics 
13743 Shoreline Court 
Earth City 63045 

~;~~J:b~~t1~~ 
NEW HAMPSHIRE 

JAp~~j~it~;~6~~S' tnc. 
Manchester 03103 
Tel: (603) 666-6968 
TWX: 710-220-1664 

Hamllton/Avnel Electronics 
444 E. Industrial Drive 
Manchester 03104 
Tei: (603) 824·9400 

NEW JERSEY 

fArrow Electronics, Inc. 
6000 Uncoln East 
Marlton 06053 
Tel: (609) 596-8000 
TWX: 710·897·0829 

tArrow Electronics, Inc. 
:? Industrial Road 
Fairfield 07006 
Tel: (201) 575-5300 
TWX: 710·998·2206 

tHamillon/Avnet Electronics 
1 Keystone Avenue 
Bldg. 36 

~~I~{~O~)II~g~?g131 0 
TWX: 710-940-0262 

tHamllton/Avnet Electronics 
10lndustnal 
Fairfield 07006 
Tel: (201) 575-3390 
TWX: 701-734-4388 

tPloneer Northeast Electronics 
45 Route 46 
Pinebrook 07058 
Tel: (201) 575-3510 
TWX: 710-734-4382 

tMTI Systems Sales 
383 Route 46 W 
Fairfield 07006 
Tel: (201) 227-5552 

NEW MEXICO 

Alliance Electro~ics Inc. 
11030 Cochiti S.E. 

~~~:u(~05)~:2~JJ:g 
TWX: 910-989-1151 

Hamilton/Avnet Electronics 
2524 Baylor Drive S.E. 

*~:u~o5{~~35~IJ88 
TWX: 910-989-0614 

NEW YORK 

tArrow ElectrOnics. Inc. 
25 Hub Drive 
Melville 11747 
Te!; (516) 694-6800 
TWX: 510-224-6126 

tArrow ElectrOrllcs, Inc. 
3375 Brighton-Henrietta Townhne Road 
Rochester 14623 

~~:7J~b~2l3~37~06 

Arrow Electronics. Inc. 
20 Oser Avenue 

~:I~~~:6)g:31 ~ I8go 
TWX: 510-227-6623 

Hamilton/Avnet Electronics 
333 Metro Park 
Rochester 14623 

iV'JJ;Jn~5~?5~37~ 
Hamilton/Avnet Electronics 
103 Twin Oaks Drive 
Syracuse 13206 
Tel: (315) 437-2641 
TWX: 710-541-1560 

DOMESTIC DISTRIBUTORS 
NEW YORK (Conl'd) 

tHamiltonfAvnet ElectroniCS 
933 Motor Parkway 

~:I~~~,a6)g:3~~J:& 
TWX: 510·224-6166 

l~~~~~:~~~kSO:~v~ 
P.O. BOK 271 
Port Washln~ton 11050 

~:x(~J~b~l23~02:6 
tPionoor Northeast Electronics 
1806 Vestal Parkway East 
Vestal 13850 
Tel; (607) 748-8211 
TWX: 510-252-0893 

tPloneer Northeast Electronics 
60 Crossway Park West 

~~:o(~~~)Y9i,~~~Joland 11797 

TWX: 510·221-2184 

Pioneer Northeast Electronics 
840 Fairport Park 
Fairport 14450 
Tel: (716) 381-7070 
TWX: 510-253-7001 

NORTH CAROLINA 

Arrow Electronics. Inc 
5240 Greendalry Road 

~:Ij:e;§~ 917867~~3132 
TWX: 510·928-1856 

tHamiiton/Avnet Electronics 

~~1~ Sti217eo~orest Drive 

Tel: (§19) 878-0819 
TWX: 510-928-1836 

Pioneer ElectroniCs 
9801 A-Southern Pine Boulevard 
Charlotte 28210 
Tel: (704) 524-8188 
TWX' 810-621·0366 

OHIO 

Arrow ElectrOnics. Inc. 
7620 McEwen Road 
Centerville 45459 
Tel: (513) 435-5563 
TWX: 810-459-1611 

tArrow Electronics, Inc. 
6238 Cochran Road 
Solon 44139 
Tel (216) 248·3990 
TWX: 810-427-9409 

tHamilton/Avnel Electronics 
954 Senate Drive 
Dayton 45459 
Tel: (513) 433-0610 
TWX: 810-450-2531 

tHamilton/Avnet EI~ctronlcs 
4588 Emery Industrial Parkway 

~~~(216)i~l~j~0~S 44128 
TWX: 810-427-9452 

tPione.er Ele~tronics 
4433lnterp0lnt Boulevard 

~:r(~~:)5:~:_9900 
TWX: 810-459-1622 

tPioneer Electronics 
4800 E. 131st Street 
Cleveland 44105 
Tel: (216) 587-3600 
TWX: 810-422·2211 

OKLAHOMA 

Arrow Electronics, Inc. 
4719 S. Memorial Drive 
Tulsa 74145 
Tel: (918)665-7700 

OREGON 

tAlmac Electronics Corporation 
1885 N.W. 169th Place 
Beaverton 97006 
Tel: (503) 629·8090 
TWX: 910--467-8746 

Hamilton/Avnet Electronics 
6024 S.W. Jean Road 
Bldg. C, Suite 10 
Lake oswe~o 97034 

~:~~~ib~:5?t,'7~ 

f~o ~~~t~~I~~~~~g~PparkWay 
Suite 600 
HlIIsboro 97124 
Tel: (503) 640-6000 
TWX: 910-460-2203 

PENNSYLVANIA 

Arrow Electronics, Inc. 
650 Seco Road 
Monroeville 15146 
Tel: (412) 856-7000 

Pioneer Electronics 
259 Kappa Dr/ve 
PitlSburt'5238 

~ti,b:7~~~3~~2 

!~;oG?~;a~~~cUg~dcs 
Horsham 19044 
Tel: (215) 674·4000 
TWX: 510-665-6778 

TEXAS 

JAnow ElectrOrllCS, Inc. 
220 Commander Drive 

Carrollton 75006 

~J~~~b~8~OO~5\6f7 
tArrowElectronics, Inc. 
10899 Klnghurst 
Suite 100 
Houston 77099 

~:~.7Jfb~~o14C309 
Arrow Electronics. Inc. 
10125 Metropolitan 
Austin 78758 
Tel: (512) 835-4180 
TWX: 910·874·1348 

tHami!tonjAvnet Electronics 
1807W. Braker Lane 
Austin 78758 
Tel: (512) 837-8911 
TWX: 910-874-1319 

tHamillon/Avnet Electronics 
2111 W. Walnut Hill Lane 
IrvlOg75062 

~~~~~~b~85690~~209 
tHamiltonhAvnet Electronics 

~~~~t~~ih~~~ad #190 

Tel: (713) 780-1771 
TWX: 910-881-5523 

tPioneer Electronics 
9901 Burnet Road 
Austin 78758 
Tel: (512) 835-4000 
TWX: 910-874-1323 

Pioneer Electronics 

~~il!~ ?~~a Road 
Tel: (214) 386-7300 
TWX: 910-850-5563 

Pioneer Electronics 
5853 POInt West Drive 
Houston 77036 
Tel: (713) 988·5555 
TWX: 910-881-1606 

UTAH 

tHamiitonjAvnet Electronics 
1585 West 2100 South 

¥:IJ Mo~) ~i~-::JJ 9 
TWX: 910-925-4018 

Wyle Distribution Group 
1959 South 4130 West. Unit B 

~:I~ (~O~) ~il_~;J84 
WASHINGTON 

tAlmac Electronics Corporation 
14360 S.E. Eastgate Way 
Bellevue 98007 
Tel: (206) 643-9992 
TWX: 910-444-2067 

Arrow Electronics, Inc. 
14320 N.E. 21st Street 
Bellevue 98007 

~:l~n~44f4~800,~ 
HamiitonjAvnet Electronics 
14212 N.E. 21st Street 
Bellevue 98005 
Tel: (206) 453-5874 
TWX: 910-443·2469 

WISCONSIN 

tArrow Electronics, Inc. 
430 W. Rausson Avenue 
Oakcreek 53154 
Tel: (414) 764-6600 
TWX: 910-262-1193 

WISCONSIN (Cont'd) 

Hamillon/Avnet Electronics 
2975 Moorland Road 
New Berlin 53151 
Tel: (414)784-4510 
TWX: 910-262-1182 

CANADA 
ALBERTA 

Hamllton/Avnet ElectrOnics 
6845 AeKwood Road Unit 6 

¥~~s(~16)B~7~4~io L4V1R2 

Zentronics 

~~ON,04t~ Avenue N.E. 

~:II?(~63j~2~~21 
BRITISH COLUMBIA 

Hamilt0"ejAvnet Electronics 

~~;~;I~ ~~Mn3g3 Road 
Tel: (604) 272-4242 

Zentronics 

~?~~I~g ~6~~Wrt Road 
Tel: (604) 273-5575 
TWX: 04-5077-89 

MANITOBA 

Zentronlcs 
590 Berry Street 

f~r(fQ.fj ~15~8~~1 
ONTARIO 

Arrow Electronics Inc. 
24 Martin Ross Avenue 
Downsview M3J 2K9 

i~U;.r66~~180ll30 
Arrow Electronics Inc. 
148 Colonnade Road 
Nepean K2E 7 J5 
Tel: (613) 226-6903 

tHamilton/Avnet Electronics 
6845 AeKwood Road 
UnitsG&:H 
Mississau~a L4V lR2 

tytjtJ1b.l:/8~3l7 
tHamillonjAvnet Electronics 
~1 0 Colonnade Road South 
Nepean K2E 7L5 
Tel: (613)226-1700 
TWX: 05-349-71 

tZentronics 
8 Tilbury Court 

~~t(f,t6) 4~~~9~~~ 
TWX: 06--976-78 

Zentronics 
564/10 Weber Street North 
Waterloo N2L 5C6 
Tel: (519) 884-5700 

Zentronics 
155 Colonnade Road 
Unit 17 
Nepean K2E 7Kl 
Tel: (613) 225-8840 
TWX: 06-976-78 

QUEBEC 

Arrow Electronics Inc. 
4050 Jean Talon Quest 
Montreal H4P 1 WI 

i~IL~5i:~l~~t95~ 1 

Arrow Electronics Inc. 
909 Charest Blvd. 
Quebec61N 269 
Tel: (418) 687-4231 
TLX: 05-13388 

Hamilton/Avnet Electronics 
2795 Rue Halpern 
SI. Laurent H4S 1 P8 

~:~:5J1~:'-_1°7~~ 

tMicrocomputer System Technical Demonstrator Centers 
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BELGIUM 

Intel Corporation S.A. 

~~~c dsue~Oulin a Papiar 51 
BOite 1 
B-1160 Brussels 
Tel: (02) 661 07 11 
TELEX: 24B14 

DENMARK 

Intel Denmark AlS' 
Glentevej 6 I - 3rd Floor 
OK·2400 Copenhagen 

~~U~? 1~5g~·33 
FINLAND 

Intel Finland OY 
Auosllantie 2 
000390 Helsinki 

i~UO~:5,~\ 6:a~ 
FRANCE 

Intel Paris 
1 Rue Edison, BP 303 
78054 Saint-Quentin en YVEtlines 

+~U3i:) d9~g,5l7io 00 

EUROPEAN SALES OFFICES 
FRANCE (Cont'd) 

Intel Corporation, S.A.R.L 
Iml'l'l8uble BBC 
4 Quai des Etroi!s 
69005 'i.0n 

i~ILr~: 3~5i~:9 
WEST GERMANY 

Intel Semiconductor GmbH' 
7 

Intel Semiconductor GmbH" 
Mainzerstrasse 75 
0·6200 Wlesbaden 1 

fEIL~~:2Jllg8~~;tNiw 0 

Intel Semiconductor GmbH 
Bruckstrasse 61 
7012 Fellbach 

~~I:tt~~7 58 00 82 
TEL~X: 1254826 INTS 0 

Intel Semiconductor GmbH" 
Hohenzollernstrasse S' 
3000 Hannover 1 

t~U~: 'J23j6~g r~TH 0 

ISRAEL 

Intel Semiconductors Ud' 
Atidim Industrial Park 
Neve Sharet 
ovora Hanevia 
Bldg. No. 13. 4th Floor 
P.O. Box 43202 
Tel Aviv 61430 

+~I~~x~9i7~9i!: 
ITALY 

rn~al Corporation Italia Sps' 
Mllanofiorl, Palazzo E!3 

?~~962~~~a.(I~J~~lanO) 
TEL~X: 3151B31NTMIL 

NETHERLANDS 

Intal Semiconductor Nederland B,V.' 
Aleunderpoort Building 
Marten Meesweg 93 
3068 Rotterdam 

i~IL~~) :i2~~ 77 

NORWAY 

W~~ ~~~:l A!S 
Hvamveien 4 
N·2013 

~~i:e~)n742 420 
TELEX: 18018 

SPAIN 

Intel Iberia 
Calle Zurbaran 
28-1·IZQOA 
28010 Madrid 

i~t~a:) ~~~O 40 04 

SWEDEN 

Intel Sweden A,B.· 
Dalvagen 24 
5·171 36 Solna 

f~IL:~31~~~~O 
SWITZERLAND 
Intel Semiconductor A.a .. 
Ta!ackerstrasse 17 
8152 Glattbrugg postfach 
CH-8065 Zurich 

t:t~~? :i:8~~J~ CH 

UNITED KINGDOM 

~~~r~Wa0ratlon (U.K.) .Lt~.' 
Swlndon, ~lItshlre SN3 1 RJ 

i~IL.f:3l:1464~~~T SWN 

-Field Application Location 

EUROPEAN DISTRIBUTORS/REPRESENTATIVES 
AUSTRIA 

Bacher Elektronische Ges.m.b,H. 
~~if~~~~e~auPts\ra'3se 78 

Tal; (222)83 56 46 
TELEX: 11532 BASAT A 

Moor Ges.m.b.H. 

~:~;5~e~:~se 1/1/1 

Tel: 222-85 86 46 

BELGIUM 

SA )nelco Belgium 
Ave, des Croix de Guerre 94 
B1120 Brussels 
Tel; i02) 216 01 60 
TELEX: 25441 

In Electronic Components 
rue Colonel Bourgstr. 105a (Bte 
3) 
B·t140 Brussels 
Tel: (02) 735-7125 

DENMARK 

In MultiKomponent A!S 
Naverland 29 
0+<:·2600 Groskrup 

i~~: r5W5~56 66 45 

FINLAND 

Oy Fintronlc AS 
Melkonkalu 24 A 
SF·00210 Helsinki 21 

t~U~:619f4 6~2~2Ftron SF 

FRANCE 

Generim 
Z.A. de Courtaboeuf 
Allenue de la Baltlque 
F-91943 Les Utis Cede)(-B.P. 88 
Tel: (1) 69 07 78 76 
TELEX: F691700 

Jermyn 
16, Avenue de Jean·Jaures 
94600 ChoisY-Le.ROi 

+~IL~~:16g sJ~ 00 

Tekelec Ah1ronlc 
Cite des Bruyeres 
Rue Carle Vernet B.P. 2 
92310 Sevre 5 

i~U~:\5J;l25 35 

WEST GERMANY 

Electronic 2000 Vertriebs A.G. 

~6~~t~~i~~6~ 12 
Tel: (89) 42 00 10 
TELEX: 522561 EEC D 

Jermyn GmbH 
Postfach 11 BO 
Schulslrasse 84 
6277 Bad Camberg 
Tel: (06434) 231 
TELEX: 484426 JERM 0 

CES Computer Electronics Systems 
GmbH 
'AM Moosfeld 37 
8000 Munich B2 

i~UOx~9J,~g2~gO 
Metrologie GmbH 
Hansaslrasse 15 
8000 Munich 21 

i~t~8:) :l,~i:~ 
Proelectron Vertrlebs AG 
Ma)( Planc~ Sirasse 1-3 
6072 Oreieich 
Tel: (6103)3040 
TELEX: 417983 

ITT·Mullikomponent 
Bahnhofstrasse 44 

~~no~~:?li~i;g 
IRELAND 

~li~~~g~:~eg~Pce Park 
Glenageary 
Co. Dublin 

~Et~~: 8i, ~~488 
ISRAEL 

Eastronics Ltd. 
11 Rozanis Street 
P.O. Box 39300 
Tel Aviv 61392 

+~a~:\'3~1il 
ITALY 

Eledtra 3S S.P.A. 
Via G. Watt, 37 
I 20143 Milano 
Tel: (2) 81 82 1 
TELEX; 332332 

ITALY (Cont'd) 

Inles+ 
Mllanofiori E/5 
20090 ASS~O 

iEU~:B:f14,f~1 
lasi Elel1ronica S.P.A. 
V, Le Fulvio Testi, 126 
20092 Cinisello Balsamo (Milano) 
Tel: 02/2440012 
TELEX: 352040 LASIMII 
TELEFAX: 2487717 

NETHERLANDS 

~b.i~O~ ~:rmanElectrotechniek B.V. 

2600 AC Delft 
Tel: 15 609·906 
TELEX: 31528 

NORWAY 

Nordisk Eleklrontc A/S 
Post Office Box 130 
N-,364 Hvalstad 

i~IL~~;S:765~~0 
PORTUGAL 

Ditram 
Avenida Miguel Bombarda, 133 
P-l000 Lisboa 

+~U~:"5441:~ ~~Ieks-p 
SPAIN 

ITT SESA 

~~dr1a ~8g~~ 21·3 

i~U~:~i4~1 00 

Diode 
Calle Gandesa 10-4 
08028 Barcelona 
Tel: (3)322·12-51 
TELEX: 42148 

SWEDEN 

Nordisk Elactronlk AB 
Huvudstagatan 1 
Box 1409 
5-171 27 Solna 

+~U~?13tis~j 70 

SWITZERLAND 

Industrade AG 
Hertlstrasse 
CH·8304 Walllsellen 

+~IL~O~/ ~i708t~~gEL CH 

UNITED KINGDOM 

Accent Electronic Components. Ltd. 
Jubilee House 
Jubilee Way 
Letchworth 
Hertfordshlre SG6 lQH 

+~UO:6:J:28::6e 

~~~~~~~iern Center 
Western Industrial Estate 
Bracknell 
Berkshire RG121RW 

+~IL~O:~~:l:'1 
Comway Microsystems Ltd. 
Market Street 
Bracknell 
Berkshire 

i~l~&~~:i:~l 
IBR Microcomputers Ltd. 
Unit 2 Western Center 
Western Industrial Estate 
Bracknell 
Berkshire RG121RW 

+~I~&~~l:::1555 
Jermyn Industries Vestry Estate 
Ox1ord Road 
Seven Oaks 
Kent TN 14 5EU 

+~U~3IJ1~~'44 
M.E.D.L 
East Lene Road 

~?~~e'Z:W~17pp 
nU~~~:,3?7 
Rapid Recall, Ltd. 
Rapid House/Denmark SI. 
High Wycombe 
Bucks HP11 2EA 

~~U~~~769~~1 
ISR 
2 The Western Center 
Western Road 
Brecknell, Berkshire 
Tel: (0344) 486-555 

co-n/e/Be 



intJ 
AUSTRALIA 

Inlel Australia Pty. Ltd: 

~gr=~~6m:~::~~ay 
Level 6 
Crows Nest, NSW, 2065 
Tel: 011·61·2·957·27404 
TELEX: 970-20097 
FAX: 011-61-2-957-2744 

CHINA 

Intel PRC Corporation 

j~~ G~~iMe~ ~i!iiC A~~~~e 
Beijing, PRC 

HONG KONQ 

Intel Semiconductor ltd.' 
1701·3 Connaught Centre 

+e9:°s,n,a.8~~~~~j~_311 
TWX: 60410 ITlHK 

INTERNATIONAL SALES OFFICES 
JAPAN 

Inlet Japan K.K. 
5·6 Takedal. Toyosato-machi 

~:r~2~~i~~~:raki-ken 300-26 
TELEX: 03656-160 

Inlel Japan K.K.· 
Komeshin Bldg. 
2-'-15 Naka-machi 

~~~:u8~6~~23_~~1~ 243 

Inlel Japan K.K,' 
Ayokuchi-Station Bldg. 
2-4-1 Terauchl 

~~to6~~t~o9~a 560 

JAPAN (Conl'd) 

Intel Japan K.K. 
Shinmaru Bldg. 
'-5-1 Marunouchi 
Chiyoda-ku, Tokyo 100 
Tel: 03·201-3621 

Inlel Japan K.K.' 
Flower-Hill Shin-machi East Bldg 
1-23-9 Shmmachl 

~:~:a83!:2~~22T3~kyO 154 

~!~~~~G:i~~i-~~sashi-KOSU9i Bldg. 
915-20 Shinmaruko, Nakahara-ku 
Kawasaki-Shi, Kanagawa 211 
Tel: 044-733-7011 

Intel Japan K.K. 
Mishima Tokyo-Kaijo Bldg. 
1-1 Shibahon-cho 
Mishima-shi 
Shizuoka-Ken 411 
Tel: 0559-72-4121 

KOREA 

Intel Semiconductor Asia ltd. 

~~~~s~;iao~~g~g~~~~ono~d:~~;PO_KU 
Seoul 150 
Tel: 011-82-2-784-8186 or 8286 
TELEX: K293121NTElKO 

SINGAPORE 

Intel Semiconductor Ltd. 
101 Thomson Aoad 
21-06 Goldhill Square 
Singapore 1130 
Tel: 011-65-250-7811 
TWX: AS 39921 

TAIWAN 

Intel Semiconductor Ltd. 

~.r6 ~i~' ~i~n~h~:~f~oad 
Taipei 
Tel: 011-886-2-716-9660 

'Field Application location 

INTERNATIONAL 
DISTRIBUTORS/ REPRESENTATIVES 

ARGENTINA 

VlC S.R.l. Bartalome Mitre 1711 
3 Piso 
1037 Buenos Aires 
Tel: 011-54-1-49-2092 
TELEX: 17575 EOARG-AR 

AUSTRALIA 

Total Electronics 
~Mailing AddreSs) 

B~~~~:8i~r~ria 3125 

~SA~ft..~?s~~:tess) 
Burwood 
Victoria 3125 
Tel: 011-61-3-288-4044 
TELEX: AA 31261 

Total Electronics 
P~O. Box 139 
Artemon, ~.S.w, 2064 
Tel: 011-61-02-438-1855 
TELEX: 26297 

BRAZIL 

Elebra Microelectronica S/A 
A. Florida, 1821-8 ander 
04571" - Sao Paulo-SP 
Tel: 011-55-11-533-9977 
TELEX: 1125957 

CHILE 

DIN Instruments 
Casilla 6055, Correo 22 

~:~~~~~8139 
TELEX: 440422 Rudy CZ 

(Shipping Address) 
Al02 Greenville Center 
3801 Kennett Pike 
Wilmington, Delaware 19807 

CHINA 

CHINA (Cont'd) 

Schmidt & Co. Ltd. 
18/F. Gr.eat Eagle Centre 
Wanchal 

~~tgt~~8~2-5.822-0222 
TWX: 74766 SCHMC HK 

HONG KONG 

Schmidt & Co. Ltd. 
18/F. Great Eagle Centre 
Wanchai 
Tet: 01' -852-5·822-0222 
TWX: 74766 SCHMC HK 

INDIA 

Micronic Devices 
65 Arun Complex 
DVGAoad 
Basavan Gudi 

~~~%1Ir!:, ~:~ 2~g~O-631 
TELEX: 011-5947 MDEV 

Micronic Devices 
104/109C Nirmallndustrial Estate 
Sion(E) 

~~1~81al_:~~g~l8_61_70 
TELEX: 011-71447 MDEV IN 

Micronlc DeviCes 
A-694 New ASjinder Nager 
New Delhi 110060 

JAPAN 

Asahi Electronics Co. Ltd. 
KMM Bldg. Room 407 
2-14·1 Asano, Kokurakita-Ku 

~:~k~~r51~i!L~~2 
TEl~X: AEC!<Y 7126-16 

C. 1100 Micronics Corp. 
OS 85 Bldg. 2-6-5 Suda-Cho 

~:~d63T~~~~-'~u, Tokyo 101 

TEl~X: (03) 252·3774 

J~PAN (Cont'd) 

Ayoyo Electric Corporallon 
Shuwa Sakurabashi Bldg. 
4-5-4 Hatchobori 
Chuo-Ku. Tokyo 104 
Tel: (03) 555-4811 

Tokyo Electron Lid 
Shinjuku. N<?mura. Bldg 
1·26·2 Nlshl-Shlnluku 
Shinjuku-Ku, Tokyo 160 
Tel: (03) 343-4411 
TELEX: 232·2220 LABTEL J 

KOREA 

J-TEK Corporation 
2nd Floor, Government Pension Bldg 

~~~3n~~~dnOggg_~u 
Seoul 150 
Tel: 011-82-2·782·8039 
TELEX; KODIGIT K25299 

~~~SttBong Bang Bldg 
t502-KA Taepyung-RU 
Chung-Ku 
Seoul 

. Tel: 777-78 
TELEX 27970 KORSST K 

MEXICO 

OICOPEl SA 
Tochtli 368 Fracc. Ind. San Antonio 

~~~~g2j6~~~exlco, D.F. 
Tel: 90115255613211 
TELEX: 1773790 DICOME 

NEW ZEALAND 

Northrup Instruments & Systems Lid. 

~~6.'tlg:9~g:: ~eo;~arket 
Auckland 1 . 
Tel: 011-64-9-501-2,9, 501-801, 587-037 
TELEX: NZ21570 THERMAL 

Northrup Instruments & Systems Ltd. 
P.O. Box 2406 

f~~~i:I~~~~~~58 

PAKISTAN 

computer Applications Ltd. 
70 Gizri Boulevard 
Defence 
Karachi·46 
Tel: 011-92-21-530-306 
TELEX: 24434 GAFAR PK 

Horizon Training Co., inc. (Agent) 
1 Lafayette Center 
1120 20th Street N.W. 
Suite 530 

~~~r~g~lo8~7~1~iJg0036 
TWX: 248890 HORN 

SINGAPORE 

General Engineers Corporation Ply. Ltd. 
203 Henderson Road 
1102 Henderson Industrial Park 0315 
Tel: 011065-271-3163 
TELEX: RS23987 GENERCO 

SOUTH AFRICA 

Electronic Building Elements, Ply. lid. 
(Mailing Address) 
P.O. Box 4609 
Pretoria 0001 
Tej: 011-27-12-469921 
TELEX: 3·22786 SA 

(Shipping Address) 
Pine Square, t 8th Street 
Hazelwood Pretoria 

TAtWAN 

Mitac Corporation 
No. 585 Ming Sheng E. Road 
Taipei 
Tel: 011-96-2-501-8231 
TELEX: 11942 TAIAUTO 

VENEZUELA 

P. Benavides CA 
Arilanes a Rio 
Resdencias Kamarata 
local 4 a lZ 
Caracas 
Tel: (582) 571-0396 

"Field Application location 
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ALABAMA 

Intel Corp. 
5015 Bradford Drive, #2 
Huntsville 35805 
Tel: (205) 830·4010 

ARIZONA 

Intel Corp. 
11225 N. 28th Dr. #0214 
Phoenix 85029 
Tel: (602) 869·4980 

Intel Corp. 
500 E. Fry Blvd., Suite M·15 
Sierra Vista 85635 
Tel: (602) 459·5010 

ARKANSAS 

Intel Corp. 
P.O. Box 206 
Ulm 72170 
Tel: (501) 241·3264 

CALIFORNIA 

Intel Corp. 
21515 Vanowen 
Suite 116 

¥:r~af8r~~~8\300~ 
Intel Corp. 
2250 E. Imperial Highway 
Suite 218 
EI Segundo 90245 
Tel: 1·800·468·3548 

Intel Corp. 

~~?sOo~~j5~3~~~5~~' 
Tel: (916) 351·6143 

Inlel Corp 
1350 Shorebird Way 
Mt. View 94043 
Tel: (415) 968·8211 
TWX: 910·339·9279 
910·338·0255 

~nri6b Ctfih Street 
Suite 110 
Santa Ana 92705 
Tel: 1·800·468·3548 
TWX: 910·595-2475 

Inlel Corp. 
2700 San Tomas EKpressway 
Sanla Clara 95051 
Tel: (408) 970-1740 

Intel Corp. 
4350 Executive Drive 
Suite 150 

~:r (~~ea)04~~~~J80 
COLORADO 

Intel Corp. 
650 South Cherry 
Suite 915 
Denver B0222 
Tel: (303) 321-8086 
TWX: 910-931·2289 

CALIFORNIA 

2700 San Tomas Expressway 
Santa Clara 95051 
Tel: (408) 970-1700 

DOMESTIC SERVICE OFFICES 
CONNECTICUT MICHIGAN 

Intel Corp. 
26 Mill Plain Road 

Inlel Corp. 
7071 Orchard Lake Road 

~:r1~~)0::J_1'30 SuUe 100 
West Bloomfield 48033 

FLORIDA 
Tel: (313) 851·8905 

MISSOURI 

~;~ ~~re: 6th Way Intel Corp. 
SUite 100 4203 Earth City Expressway 
Ft. L.auderdale 33309 Suite 143 
Tel: (305) 771-0600 
TWX: 510-956·9407 

Earth City 63045 
Tel: (314)291.2015 

Intet Corp. 
242 N. Westmonte Drive 

NEW JERSEY 

Suite 105 Intet Corp. 

~~~(30~)e 8~~~~~l8 32714 
365 Sylvan Avenue 
Englewood Cliffs 07632 

~~:X(:2~~ b~9s:,'~885~~ GEORGIA 

Intel Corp. ~!~It~~~aza III 328U Pointe Parkway 
Suite 200 Raritan Canter 
Norcross 30092 Edison 08817 
Tel: (404) 441·1171 Tet: (201) 225·3000 

ILLINOIS NORTH CAROLINA 

knJ~I~O'%"rtingale Rd. 
Intel Corp. 
2306 W. Meadowview Road 

SUite 300 Suite 206 

~~r(3~~~~0~gJ5t Greensboro 27407 
Tel:.(919) 294·1541 

INDIANA OHIO 

Intel Corp. tntel Corp. 
8777 Purdue Rd., #125 Chagrin-Brainard Bldg. 
Indianapolis 46268 Suite 305 
Tet: (317) 875·0623 ~~~~:la~~a24;n2~.oulavard 
KANSAS ~:)t2Jn~S:i~~158 
Intel Corp. 
8400 W. 11 Oth Street Intel Corp. 
Suite 170 6500 Poe 
Overland Park 66210 Dayton 45414 
Tel: (913) 345-2727 Tel: (513) 890·5350 

KENTUCKY OREGON 

Intel Corp. 
3525 Tatescreek Road, ~~~~~~. Beaverton-Hillsdale 
#51 ~~~~w:l ~:~i(2cm) 2~02:g~45 Beaverton 97005 

~{ijx(:5gn:t6j~~~~ MARYlAND 

Intel Corp. ~nJ~h ~~W'Elam Young Parkway 4th Floor Product Service 
7833 Walker Drive Hillsboro 97123 
Greenbelt 20770 Tel: (503)681·8080 
Tei: (301)220-3313 

MASSACHUSETTS 

Intel Corp. 
3 Carlisle Road 
Westford 01886 
Tel: (617) 692-1060 

CUSTOMER TRAINING CENTERS 
ILLINOIS 

~~~~m~~~jngg~~l3OO 
Te', (312) 3¥O.5700 

MASSACHUSEns 

3 Carlisle Road 
Westford 01886 
Tel: (617) 692-1000 

PENNSYLVANIA 

Intel Corp. 
201 Penn Center Boulevard 
Suite 301 W 

~~~:s~~r~t3~~~~0 
TEXAS 

Intel Corp. 
313 E. Anderson L.ane 
Suite 314 
Austin 16752 
Tel: (512)454-3628 
TWX: 910-874·1347 

Intel Corp. 
12300 Ford Road 
Suite 380 
Dallas 75234 
Tet: (214) 241·2820 
TWX: 910-860-5617 

Intel Corp. 
8815 Dyer St., Suite 225 
EI Paso 79904 
Tel: (915) 751-0186 

VIRGINIA 

Intel Corp. 
1603 Santa Rosa Rd., #109 
Richmond 23288 
Tel: (804) 262·5668 

WASHINGTON 

Intel Corp. 
110 110th Avenue N.E. 
Suite 510 
Bellevve 96004 
Tel: '·800·468-3548 
TWX: 910·443·3002 

WISCONSIN 

Intal Corp. 
450 N. Sunnyslope Road 
Suite 130 
Brookfield 53005 
Tel: (414) 784·8087 

CANADA 
Intel Corp. • 
190 Attwell Drive, Suite 103 
Rexdale, Ontario 
Canada M9W 6Ha 
Tel: (416)675.2105 

~~~I ~~Tean Blvd. 
Pointe Claire, Quebec 
Canada H9R 3K2 
Tel: (514) 694-9130 

Intel Corp. 
\ 2650 Queensvlew Drlva, #250 

Ottawa, Ontario, 
Canada K2B 8H6 
Tel: (613)829-9714 

MARYlAND 

7833 Walker Or., 4th Roor 
Greenbelt 20770 
Tel: (301) 221)..3380 
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