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Data communication is accepted as an important part of our everyday life. The trend of
proprietary data cxchange is through the communication networks. It will be caused the loss of
data information due to data trapping, which will be remained the leading risk to data security and
privacy. Therefore, this paper proposes a technique data scrambler in order to prevent the secret
data from trapping. The syndrome information of linear block code and the pseudo random bit
allocation are applied to the proposed technique. The result of scrambled data shows clearly that

the original data will be hidden completely.
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fRugduny Aumisdniivhmsady

Lss s
0000 016112137 |5]4
0001 413051172 e
0010 2161471310 5]1
0011 2167 |31 |s5s|o|4
0100 t|sté6|3{o|7[2]4 ‘,
0101 7 1 3 5 4 0 2 6
0110 112131756 4]o0
0111 3 2 1 5 6 7 0 4
1000 301 |s5|ofl2]|6]4]7
1001 630|521 4]7
1010 6 0 5 2 3 4- 1 7 1
1011 511|367 ]|0f2]a4
1100 214151311 (17]0]c6s
1101 L2345 ]6 (710
1110 1 5 4 3 0 6V 7 2
1111 1 3 4 5 2 6
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muTmummmmmwﬂﬂmmww 10

AW 10
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. 1 0 01
1 100
0110
1 110
01 11
S=[n n "o rll]l 01 1
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1 0 00
01 00
0010
0 0 0 IJ
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S=(u®e)HT
S=uHT@®eyT . _
S=elT _ : (3.6)
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HedFunninfivanisoonuuy 3 PLD usiazrilavzdi Iasaadramelufiunneedy & Fufudai
waammuaumiﬁwuaa%ﬂmqwmsmwmmumﬂaaﬂaﬂﬂsmﬂiumwuuﬂ‘mm
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a’ommu‘lﬁmqmmuﬁumi'qumLmnmanu"lﬂ Tagviims Tusunsuae ) lumag (Cell)
mMoluvesdigunsel PLD mams“l‘mmmua“lumﬂﬂmﬂsummuﬂm'lﬂ PLD fivhaumy
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FUSIBLE OR

GAUAURY.
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Generic array logic (GAL)
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Uy = my U =m
Uy =my U3 = mj
Uy =my U5 = mg
Ug = mg Uy = my

ug =m; &my ®my ®mg® m,
Ug =my ®m3; ®my & ms®m,
upg =my@®m3; ®my & ms® mg
U =my®m; ®ms®mg®my 4.1

vnaumsh 4.1 12zmulddh ug—u; Tawify mg- mg Hazluaiuues ug = vy

vegnihmn1Flumsaieaunisasin dmSums Tsunsudauaaslunng 14

2NN 14

ENCODE BLOCK

CHIP ENCODE GAL16V8

NC MI M2 M3 M4 M5 M6 M7 M8 GND

NC E4 E3 EA4 EA3 EA2 EAL E2 El VCC

EQUATIONS

EAL = /M2*/M3*M5+/M2*M3*/M5+M2*/M3*/M5+M2*M3*M5
El =/EAT*MT*MSHEAI*M7*MB+EAI*/MT7*/MB+EAI*M7*M8

EA2 = /M3*/M4*MS+/M3*M4*/M5+M3*/M4*/M5+M3*M4*MS
E2 =/EA2*/M6*MB+/EA2*M6*/MB+EA2*/M6*/MB+EA2*M6*M8

EA3 = /MIYMA*M5+/MI*MA*IMS+M1¥MA*/MS+M1*M4A*MS5
E3 =/EA3*/M6*MT+/EAZ*MG*/MT+EA3YM6E*MT+EAI*M6*M7

EA4 = IMIYM2*M6+/MI*M2*/M6+M1*/M2*/M6+M1*M2*M6
E4 =/EA4*/MT*MBH/EA4*MT*/MB+EA4*/MT*/MB+EA4*MT*M8

uansgUnuuTIMsdUsh e

‘lum'seammu"lﬂmﬂmaaﬂh GAL16V8 muauwmaqﬂm 8 Juwn uazdl 1ol

NN %mﬁumsaa%n‘lumwm 14. 'ﬂ“’L'HLl’J'I EA1:EA4 L'lJ‘HWQﬂ‘lfuﬂi‘ﬁllﬂ']iﬂﬂﬂﬂﬁ‘l]mﬂﬁ%'lﬂ

GAL16V8 fmJﬁnwﬂﬂmnsuiﬂmﬂmau_(Product—term) TRgagaiiiog 7 mouAeniueTY
wn dhl¥ensadouaumslums Jsunsuae GAL16V8 l@%anmit 14 ua~w1www

1dfle E1-B4 fon 18 vy — vy, VBIAUNITH 4.1
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EQN2JED ~ Boolean Equations to JEDEC filc assecmbler (Version V003)
Copyright (R) National Semiconductor Corporation 1990,1991
Document file for PALCODE.eqn

Device: 16V8

SLABELS 20 NC M1 M2 M3 M4 M5 M6 M7 M8 GND NC E4 E3 EA4 EA3 EA2 EAl E2 E1 VCC . “
Pin Label Type . S
I NC unused
2 Ml com input
3 M2 com input
4 M3 com input
5 M4 com input
6 Ms com input
7 M6 com input
8 M7 com input
9 M8 com input
10 GND ground pin
11 NC unused
12 E4 pos,trst,com output
13 E3 pos,trst,com output
14 EA4 pos,trst,com feedback
15 EA3 pos,trst,com feedback
16 EA2 pos,trst,com feedback
17 EAl pos,trst,com feedback
18 E2 pos,trst,com output !
19 El pos,trst,com output
20 vCC power pin

EQN2JED - Boolean Equations to JEDEC file assembler (Version V003)
Copyright (R) National Semiconductor Corporation 1990,1991
Device Utilization:

No of dedicated inputs used : 8/10 (80.0%)

No of dedicated outputs used 1 212 (100.0%)

No of fecdbacks used as dedicated outputs : 2/6 (33.3%)

No of feedbacks used 1 416 (66.7%)
Pin Label Terms Usage
19 El 518 (62.5%)
18 E2 5/8 (62.5%)
17 EAl 5/8 (62.5%)
16 [L[A2 5/8 (62.5%)
15 EA3 5/8 (62.5%)
14 EA4 5/8 (62.5%)
13 E3 5/8 (62.5%)
12 E4 518 (62.5%)
Total 40/64 (62.5%)

EQN2JED - Boolean Equations to JEDIEC file assembler {Version V003)
Copyright (R) National Semiconductor Corporation 1990,1991
Chip diagram (DIP)

WK
NC|1 = 20|vCC
MI[2  19|El
M2|3  18|E2
M3|4  17|EAl
M4} S5  16|EA2
M5[ 6  15[EA3

M6| 7 14 |EA4

M7|8  13[E3

M8|9  12|E4

GND[10  I1|NC
| |

uaasdoyaves GALI6VS lumathwldaudaushsva
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WedimsuvasTusiunsy (Compile) aumsiuaaslumnii 14 drewoning OPAL.

widliddoyoumwane Lo FuihuwdludeyedlddmiufuseasBoaveansldam
GALI6VS tnzdmmisvesndmsunmsthlylfomluumasesiiesnuuy Sarlsrnglunm
i 15

Tudwmanihaumsitadduasinfiviimsesnuuy Burims Tsunsuaanusad
194 GALI6VS dm3uly GALI6VS dhammmiladdufieeniumiy docldindesilodmsy
wmsTsunsulasmmz Taveziwdiudoya JED #l8vnmsuvasTusunsy udavhms
Tsunsuasuuiwadves GALI6VS wilWldled GALIGVS famnsovhamuaiuiladdu

dwmsuimhilumsudasdeyatnasdiustadufivsesiaden

aauvesgUuuuAaWaIa (Error pattern)
o ° ° Y s} aa a °
Wumseenuuylasiner PLD i mihiilumsadngluuuidanaraiicnunsad
A 9 ' aAa a aa a o a o L - |
msifen ldreszdnngmasiwnivig 8 Unuazlivuynuiig 4 Indmsuiudaidon
[ o g a ° - <] a @
sdnuudweasluumsii 5 Wuduwn  awnsothnd@euiuaumsasindmiuims

Tdsunsuasuumadues PLD sauaadlunind 16

2NN 16

BIT ERROR

CHIP BIT_ERROR PAL161.8
ABCDNCNCNCNCNCGND
NCY8Y7Y6Y5Y4Y3Y2YlVCC
EQUATION

1Y 1 =A*/C*D+A*/B+A*C*D+/A*DHA*C

1Y2 =[A*/B*DAB*/C+A*/C+A*/B+B*C*/D

/Y3 =B+/A*C+A*/C+C*/D

/Y4 =B*/C+/A*D+C*/D+A*/B*D

/Y5 =C*/D+A*C+B*/C*/DH/AYBX/C*D . - .
Y6 =/A*DH+A*C+B*D+B*C+AYB*/C*D . » ~ . .
IYT =A*/B+C*D+A*D+A*CHAMB*D+/A*B*/C*D -,
1Y 8 =IA*IB*CHDAB*CHA*IC+B*DHA*D :

X uaasgnuraunsYeNa g uuURaKata

oo :\ o a 2 a ' & a V
nneumsifauys A,B,cp dudunniiiludufengiuuvfanaaded A Wuiings

o) =Y 1 9/ : - =1 I'd a =.i o
waz D Wudndr dawmedy vi-ys iweiwnvesgduuuranaaiisziir lduanuuy

Y []

I a ~ ‘ A g a o o ) {
enngdnensiudeyadiiats u il vi Wuingaay vs Wuiindr fwaadlusnd 16 Tae
At
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MNN 17

EQN2JED - Boolean Equations to JEDEC file assembler (Version V003)
Copyright (R) National Semiconductor Corporation 1990,1991

Document file for BITER.EQN
Device: 161.8

SLABELS 20 AB C DNCNCNCNCNCGNDNC Y8 Y7 Y6 Y5 Y4 Y3 Y2 Y1 VCC

Pin Label Type

1 A com input

2 B com input il
3 C com input 0
4 D com input '
5 NC unused

6 NC unused

7 NC unused

8 NC unused

9 NC unused

10 GND ground pin

11 NC unused

12 Y8 neg,com output

13 Y7 neg,com output

14 Y6 neg,com output

15 Y5 neg,com output

16 Y4 neg,com output

17 Y3 neg,com output

18 Y2 neg,com output

19 Yl neg,com output

20 vCC power pin

EQN2JED - Boolean Equations to JEDEC file assembler (Version V003)
Copyright (R) National Semiconductor Corporation 1990,1991

Device Utilization:
No of dedicated inputs used : 4/10 (40.0%)

No of dedicated outputs used 1 2/2 (100.0%)
No of feedbacks used as dedicated outputs : 6/6 (100.0%)

Pin Label Terms Usage
19 Y! 6/8 (75.0%)
18 Y2 6/8 (75.0%)
17 Y3 5/18 (62.5%)
16 Y4 5/8 (62.5%)
15 Y5 5/18 (62.5%)
14 Y6 6/8 (75.0%)
13 Y7 7/8 (87.5%)
12 Y8 6/8 (75.0%)

Total 46/64 (71.9%)
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EQN2JED - Boolean Equations to JEDEC file assembler (Version V003)
Copyright (R) National Semiconductor Corporation 1990,1991

Chip diagram (DIP) _ ’

20| vCC
19]Y1

18| Y2

17]Y3

16| Y4 . L
151Ys

141Y6

13]Y7 |
12| Y8

11|NC

[

“uaasdoyaves PALIGLS TumsimnlFaudmvesgiiuuianae

2222272
ocoaoacaonognw >
VoYU AW N —

Q
S

4 o : ¥ : o 9
wovhaumsiiedndulunmd 16 wwhmsudadsunsues 1duftudeyauans
Foyamslfamuazdumisvosnlumninnlfoudusaslunmi 17 uasufludoyaiithy
. [ t4
Mwazideavewsazadiiimssuiafladerfisdnuluves PALIGLS uazldlWdilunis

Tusunsudrmsusmualiianumuiedsuassnfidoants

auvesnfufiafyanasuugauiion (Pseudo Random )

v v

11
@ A

TowsiiWInadTudllon  Primitive  Polynomial) Sufufia  InaTwislvait1dde
X'+ X +1 wlddduvespusuanilums i 6

nAsNA 6 snvpveainamsminndew  Iegluguuuuvesdiniud
(Sequence) ﬁmmm“lﬁmﬁww"lﬁ'mumm dmsuiimsiden PALI6R4A 111¥luniseen
puudmsuhaumuianduy Tﬂsaﬂiwma“lumm PAL16R4 wzianaunasy (D Flip-Flop)

Mulu 4 @ ;ﬂmmmmﬂaﬂmuw“hf“lumﬂﬂmnmiw PALIGR4 mmumuﬂqnwuﬁmm
Tunmi 18 ' '

MW 18

PSUDO

CHIP PSUDO PALI16R4

CLK NC NC NC NC NC NC NC NC GND

/ENNC NC Q4 Q3 Q2 Q1 NC NC VCC

EQUATIONS

QL = QI*/Q3*/Q4 + Q2*/Q3*/Q4 -+ Q3*Q4 4 QI*Q3*Q4 + Q2*Q3*Q4
Q2 :=/QI

Q3 =1Q2

Q4 :=/Q3

naasgdiuuaumsvesdumsfudauuugy
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EQN2JED - Boolean Equations to JEDEC file assembler (Version V003)
Copyright (R) National Semiconductor Corporation 1990,1991
Document file for random.cqn

Device: 16R4
SLABELS 20 CLK NC NC NC NC NC NC NC NC GND /EN NC NC Q4 Q3 Q2 QI NCNC VCC
Pin Label Type
1 CLK clock pin
2 NC unused
3 NC unused
4 NC unused
5 NC unused
6 NC unused
7 NC unused
8 NC unused
9 NC unused
10 GND ground pin
11 EN enable pin
12 NC unused
13 NC unused
14 Q4 neg,reg feedback
15 Q3 neg,reg feedback
16 Q2 neg,reg feedback
17 QI neg,reg feedback
18 NC unused
19 NC nused
20 VCC power pin

EQN2JED - Boolean Equations to JEDEC file assembler (Version V003)
Copyright (R) National Semiconductor Corporation 1990,1991

Device Utilization:

No of dedicated inputs uscd 1 0/8 (0.0%)

No of feedbacks used : 4/8 (50.0%)
Pin Label Terms Usage
17 QI 5/8 (62.5%)
16 Q2 178 (12.5%)
I5 Q3 178 (12.5%)
14 Q4 18 (12.5%)
Total 8/64 (12.5%)

EQN2JED - Boolean Equations to JEDEC file assembler (Version V003)
Copyright (R) National Semiconductor Corporation 1990,1991

Chip diagram (DIP)

I/ ]
CLK[ 1 20|vcC
NC|2 19]NC
NC[3  I8|NC
NC|4  17/QI
NC|5 16|Q2
NC| 6  15|Q3

NC|7 14]Q4

NC[8 13|NC

NC|9  12|NC

GND|10  1I|/EN
I -

11eAItDYaUDY PALIGRA Tumadanlfaudwmstudannugy
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@IuveamIaauAwmHedn (Bit allocation)
i qyd @ o 1 a o o A d . o o
Tuguilidumsadudumisnvessdadifiesdsingmaeniynenugduouin
madmualilumsnd 7 wugduoumsadudumisuesd iy 0000 Weshmsadudumia

wzuaaclananind 20 druludduous fiufeaduy

2NN 20

INPUT

1]

R ]

ouTPUT

HEAINTAAUDNAR VUL 0000

]
= °

Tumsadudwmdslunsed 7 Tyduvuvesmsadvey 16 sUnuuRdeimsedy
' d Vv oy a o o ] a & aa a a -
wozuAnzgUuuveziinnuuanieiu doyadunnihanldiis 12 dnil T 8 dnusniign
msadudumisdn 4 dnndaihmihidengluiuvesmsadudumisindoya 8 dn
’ ' S y .

usn Fuzdueninn mnleulvvseduynuazioiyniil¥insuudon. GaL20vs 1nd
'& L) o) o ‘ . L) a
' NUHL GAL20VS HBuwm 12 Buwnuaziemuyn 8 wwiyn uazlumsih GAL20v8
9 at @ o 1T a ;Y d.: slﬁ =& Y d' -0 1Y
nihflumsadudwmiadn dealinsld GaL20vs Sadeads iileamniasuauveslilsdn

a 9t ] v 2 4 ' o Yy ° ag o 9/ @
moudiletinand 7 mendenilueninn  hlddeuineriimstleundumnlddmiums

t:{ ° : o/ 4
adeaumsihms Tdsunswasun GAL20vs  Fadedldmstloundufia 4 eniynves
£ 4

GAL20V8 usiazdd aeunlumsadudumisiniedecld GAL20v8 Saaeada Tasildausn

° @ o 1A { o ° @ o T a { o - =1
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aumsdmiuimsTsunsuas GAL20v8 fuaaalugiit 21 Sufuaumsves GAL20vs

Aausn wazn i 22 [HUnsIaaENNITUeY GAL20VS Aaeq

2N 21

BIT ALOCATION_A
CHIP ALOCATION GAL20V8

NC ABCDEOEI E2 E3 E4 E5 GND

NC E6 Q4 Q3 SQ4 SQ3 $Q2 SQ1 Q2 Q1 E7 vCC
EQUATIONS

SQI=/AX/BX/CHD*EO+B*/CHD*E2HA*C*D*E6+H A*/B*C*/D*ES+A*B*C*/D*E4
+A*B*/C*D*ES+/A*B*C*/D*E7

Q1 =SQI+A*B*/C*/D*E6+A*B*/C*D*ET+A*C*D*ES+A*B*C*/D*E4+A*/B*/C*/D*E3
+A*/B*C*/D*E|

SQ2=/A*/B*/C*/D*E2+/A*/B*D*E4+/A*/B*C*/D*E7+/A*B*/C*/D*E0+/A*B*/C*D*E]
+/A¥B*C*D*E2+B*C*/D*E0

Q2 =SQ2+A*B*/C*/D*E4+A*B*D*E0+A*/B*/C*/D*E 1 +A*/B*C*D*E5+A*/B*C*D*E]
+A*/B*C¥/D*E7

SQ3=/A*/B*/C*/D*E3+/A*/B*/C*D*E6+/A*IB*C*E0+/A*B*/C*/D*E6+/A*B*/C*D*E
+/A*B*C*EI+A*B*/C*/D*E0

Q3 =SQ3+A*B*/C*D*E1+A*B*C*D*E4+A*B*C*/D*E7+A*/B*/C*E4-+A*B*C*D*EG
+A*/B*C*/D*E3

SQ4=/A*/B¥/C*/D*E4+/A*/B*/C*D*E1+/A*/B*C*D*E3+/B*C*/D*E4+B*/C*/D*E3
+B*/C*D*E2+/A*B*C*D*E0

Q4 =SQ4+/A*B*C*/D*E2+A*B*C*D*E1+A*B*C*/D*E3+A*/B */C*{D*EQ+A*/B*/C*D*EIl
+A*/B*C*D*E2

saasgluuyaumsdIuvesmsaduiwmiain 03

ANT 22

BIT ALOCATION_B

CHIP ALOCATION GAL20VS

NCABCDEOEI E2 E3 E4 E5 GND

NC E6 Q8 Q7 SQ8 SQ7 SQ6 SQ5 Q6 Q5 E7 VCC

EQUATIONS

SQ5=/A*/C*/D*ET+A*/B*/C*D*EQ+/A*C*D*ET+/A*/B*C*/D*E2+A*BYC*D*E4
+/A¥B*C*/D*E6+A*B*/C*/D*E|

Qs =SQ5+A*B"‘/C*D*E3+A*B"‘C*D*E2+A*B"‘C*/D*EZ+A*/B*/C*E6+A*/B*C*D"‘E7
+A*/B*C*/D*ES

SQE=/A*/B*/D*E6+H A*¥/C*D*E3+/A/B*C*D*Ii5+/A*B*/C*/D*E] +B*C*D*E3+/A*B*C*/D*E4
+A*B*/C*/D*E2 ..

Q6 =SQ6+A*B*/C*D*E4+A*B*C*/D*E1+A*/B */CHD*E2+AX/B*/C*D*E3+A*/B*C*D*E(
TAMBCHD*12 :

SQT=/A*/B*/C*/D*EI+/A*/C*D*ET+/A*/B*C*E| +AXB*/C*/D*E2+/A*B*C*D*E4+B*C*D*ES
+AXB*/C*/D*E7

Q7 =SQT7+A*B*/C*D*ES+A*B*C*D*ET+A*/B*/C*/D*ES+A*/B*/C*D*E(+A*/B*C*D*E3
+A*/B*C*/D*E0 .

SQB=/A*/B*/CHD*ES+/A*3*/C*D*ES+HA*/B*C*D*E2+/A*C*D*E3+HA*B*C*/D*E5
HAXBHCHD*EO+HA*B*C*D*I35

Q8 =SQ8+A*B*/C*/D*ES+A*B*D*E6+A*C*/D*E6+A*/B*/C*D*ET+A*/B*/C*D*E7
+AXB*C*D*E4

weraagluuurumsdInvesmsadudumiln 4.7
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EQN2JED - Boolcan Equations to JEDEC fife assembler (Version V003)
Copyright (R) National Semiconductor Corporation 1990,1991

Document file for MUXA.cqn

Device: 20V8
Rl

SLABELS 24 NC A B C D E0 El E2 E3 E4 E5 GND G E6 Q4 SQ3 SQ2 SQ4 Q3 Q2 Q1 QI .
E7 VCC

Pin Label Type

1 NC unused

2 A com input

3 B com input

4 C com input

5 D com input

6 EO com input

7 El com input

8§ E2 com input

9 E3 : com input

10 E4 com input

11 ES com input

12 GND ground pin

13 G unused

14 E6 com input

15 Q4 pos,trst,com output

16 SQ3 pos,trst,com feedback . !

17 SQ2 pos,trst,com feedback

18 SQ4 pos,trst,com fecdback

19 Q3 pos,trst,com output

20 Q2 pos,trst,com output

21 8Ql pos,trst,com feedback

22 Q1 pos,trst,com output

23 E7 com input

24 VCC power pin

EQN2JED - Boolean Equations to JEDEC file assembler (Version V003)
Copyright (R) National Semiconductor Corporatlon 1990, 1991
Device Utilization: )

No of dedicated inputs used 1 12/14 (85 7%)
No of dedicated outputs used 1 2/2 (100.0%)
No of feedbacks uscd as dedicated outputs : 2/6 (33.3%) *
No of feedbacks uscd . 4/6 \(66.7%)
Pin Label Terms Usage -
22 Q1 8/8 (100.0%)
21 8Ql 8/8 (100.0%)
20 Q2 8/8 (100.0%)
19 Q3 8/8 (100.0%)
18 SQ4 8/8 (100.0%)
17 SQ2 8/8 (100.0%)
16 SQ3 8/8 (100.0%)
15 Q4 8/8 (100.0%)

Total 64/64 (100.0%)




EQN2JED - Boolean Equations to JEDEC file assembler (Version V003)
Copyright (R) National Semiconductor Corporation 1990,1991

Chip diagram (DIP)

v/
NC|1  24|vcC
Al2  23|E7
B{3 22]Ql
Ci4 21]5Ql
DIs 20|Q2
EO| 6  19]Q3
EI|7 18/SQ4
B2]8  17]SQ2
E3]9  16]SQ3

E4]10  15|Q4

ES|11  14|E6

GND|12 13|G
|

uerasfoyaves GAL20v8 Tummiunldnudumsadudumiedn 03
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EQN2JED - Boolean Equations to JEDEC file assembler (Version V003)
Copyright (R) National Semiconductor Corporation 1990,1991

Document file for MUXB.eqn

Device: 20V8
SLABELS 24 NC A B C D E0 E1 E2 E3 E4 E5 GND NC E6 Q8 Q7 SQ8 SQ7 SQ6 SQS5 Q6
QS E7VCC "
Pin Label Type
1 NC unused
2 A com input
3 B com input
4 C com input
5 D com input
6 EO com input
7 El com input
8 E2 com input
9 E3 com input
10 E4 com input T
11 ES com input ' R
12 GND ground pin "
13 NC unused
14 E6 com input
I5 Q8 pos,trst,com output
16 Q7 pos,trst,com output
17 SQ8 pos,trst,com feedback
18 SQ7 pos,trst,com feedback
19 8SQ6 pos,trst,com feedback
20 SQ5 pos,trst,com feedback
21 Q6 pos,trst,com output
22 Q5 pos,trst,com output
23 E7 com input

24 VCC power pin
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EQN2JED - Boolean Equations to JEDEC file assembler (Version V003)
Copyright (R) National Semiconductor Corporation 1990,1991 -
Device Utilization:

No of dedicated inputs used 1 12/14 (85.7%)
No of dedicated outputs used 12/2 (100.0%)
No of feedbacks used as dedicated outputs : 2/6 (33.3%)
No of feedbacks used 2 4/6 (66.7%)
Pin Label Terms Usage
22 Q5 8/8 (100.0%)
21 Q6 8/8 (100.0%)
20 SQs 8/8 (100.0%)
19 SQ6 8/8 (100.0%)
18 SQ7 8/8 (100.0%)
17 8Q8 8/8 (100.0%)
16 Q7 8/8 (100.0%)
Is Q8 8/8 (100.0%)
Total 64/64 (100.0%)

EQN2JED - Boolean Equations to JEDEC file assembler (Vcrsion V003)
Copyright (R) National Semiconductor Corporation 1990,1991

Chip diagram (DIP)

| v/ |
NC| 1 24|vCC
Al2  23|E7
B[3 22|Q5 at
Cl4 21(Q6 .
D| 5  20/SQ5
E0| 6  19]8Q6
El]7 18]S8Q7 -
E2| 8 17]SQ8 '
E3|9 16]|Q7
E4{10 15|Q8
ES|11  14|E6

GND|12  13|NC
| |

uerasdeyaves GAL20v8 Tumsthunldomdmmsadudumiein 47
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RE_BIT ALOCATION_A
CHIP RE_ALOCATION GAL20V8

NC A B CD QI Q2Q3Q4Q5Q6 GND

NC Q7 D3 D2 SD3 SD2 SDI SDO0 DI D0 Q8 VCC
EQUATIONS

SDO=/AMB*CHD*QI+/A*/1 */C*D*QSHABCHQI+A*B*/C*/D*Q2+A*B*/C*D*Q8
+HA*B*C*D*Q4+B*CH/D*Q2

D0 =SD0+A*B*/C*/D*Q3+A*B*D*Q2+A*/B*/C*D*Q4+A%/B */C*D*QT+A*/B*C*D*Q6
+A¥B*C*/D*Q7 .

SDI=/A*/B*/C*/D*Q7+/B */CXD*Q4+/A*B*C*QT+/A*B*/C*D*Q6+A*B*/C*D*Q2
+HA*B*C*Q3+A*B*/C*/D*Q5 :

D1 =SDI+A*B*/C*D*QB+A*B*C*D*Q4+A*B*C*/D*Q6+A*/B*/C*/D"‘Q2+A*/B*C“'D*Q2
+A*/B*C*/D*QI

SD2=/A*/B"/C"/D*Q2+/B"/C*D*Q1+/A*/B*C*D"'Q8+/A*/B*C"‘/D*Q5+/A*B"‘/C"‘/D"Q7
+ A*B*/C*D*Q4+/A*B*C*D*Q2

D2 =SD2+/A*B*C*/D*Q4+A*/C*/D*Q6+A*B*/C‘D*Q4+A"‘B*C*Q5+A*/B*C*D*Q4
+A¥B*C*/D*Q6

SD3=/A*/B‘/C*/D*Q3+/A*/C*D"Q6+/A*/B‘C*D*Q4+/A*C*/D"‘Q8+/A'B*/C*/D‘Q4
+B*C*D*Q6+A*B*/C*/D*Q4

D3 =SD3+A"‘B*/C*D*Q5+A*B*C*/D*Q4+A*/B*/C*/D"‘Ql+A*/B*/C*D*Q6+A*/B"’C"D‘Q7
+AYB*C*/D*Q3 .

uaasgiuunvesaumsdnvesmsaguinnduiin 03
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BIT REALOCATION B

CHIP BIT_REALOCATION GAL20VS

NC ABCD QI Q2Q3 Q4 Q5 Q6 GND

NC Q7 D7 D6 SD7 SD6 SD5 SD4 DS D4 Q8 VCC
EQUATIONS

SDA4=/A/B¥/C*/D*Q4+/A*/B* DY Q2+/B*C*/D¥*Q4+/A*BH/CAID*QL+AXBHC*D*QS
+HA*B*C*D*Q7+/A*B*C*/D*Q6 .

D4 =SDA+A*B*/CH/D*Q2+A*BHC*D*QE+A*BC*D*Q3+AB*CHD* QI+AMB*/CHQ3
+A*/B*CHD*Q8

SD3=/A*/B/C*Q8+/A*/B*C*D*Q6+/A*/B*C*/D*QI+B*/CHD*Q8+A*B*/C*D*QI
+HA¥B*C*D*Q8+B*C*/D*Q7 .

D3 =SD5+A*BY/C*D*QT+AB*C*D*QI+A*/B¥/C*/D*QT+A*/B*/C*D*Q2+A¥/B*C*D*Q
+A/B*C*/D*Q5

SD6=/A*/B*/C*/D*Q6+/A*/C*D*Q3+/A*C*D*QI+/A%/B*CHD*Q6+A*B/CHD*Q3
+A*B*C*/D*QS+A*B*/C*/D*Ql

D6 =SDG+A*B*D*Q8+A*B*C*/D*Q8+A*/B*/C*D*QS+A*/BHCD*QS+A*B*C*D*Q3
+A*/B*C*D*QS8

SDT=/A*IC*D*QS+A*C*D*QT+A*C*D*QS+/A*/B*C*/D*Q2+A*B*CHD*QI
+A*B*/CHD*QT+A*BH/CHD*Q

D7 =SD7+A*B*C*D*Q7+A*B*C*/D*Q3+A*/B*/CH/D*Q8+A*/B*/C*D*Q8+A/B*CDAQS
+A*/B*C*D*Q2 "

uaasgUuuyaumsdvesmsaduinaduin 47
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EQN2JED - Boolean Equations to JEDIEC file assembler (Version V003)
Copyright (R) National Semiconductor Corporation 1990,1991

Document file for RE_MUXA.cqn

Device: 20V8
SLABELS 24 NCABCDQI Q2 Q3 Q4 Q5 Q6 GND NC Q7 D3 D2 SD3 SD2 SD1 SD0 D!
D0 Q8 vCC ’

Pin  Label Type

| NC unused

2 A com input

3 B com input

4 C com input

5 D com input

6 Ql com input

7 Q2 com input

8 Q3 com input

9 Q4 com input

10 Q5 com input

11 Q6 com input

12 GND ground pin

13 NC unused

14 Q7 com input

15 D3 pos,trst,com output

16 D2 pos,trst,com output

17 SD3 pos,trst,com feedback

18 SD2 pos,trst,com feedback

19  SDI pos,trst,com feedback

20 SDO pos,trst,com feedback

2l DI pos,trst,com output

22 DO pos,trst,com output

23 Q8 " com input

24 vCC power pin ks

EQN2JED - Boolean Equations to JEDEC file assembler (Version V003),
Copyright (R) National Semiconductor Corporation 1990,1991 i
Device Utilization: ) Do
No of dedicated inputs used 1 12/14 (85.7%) .
No of dedicated outputs used 1 2/2-(100.0%)
No of feedbacks used as dedicated outputs : 2/6 (33:.3%)
No of feedbacks used -+ 46 (66.7%)

iRy

Pin Label Terms Usige

22 DO 8/8 (100.0%) *. - ‘.

21 DI 8/8 (100.0%)

20 SDO 8/8 (100.0%)

19 SDI 8/8 (100.0%)

18 SD2 8/8 (100.0%)

17 SD3 8/8 (100.0%)

16 D2 8/8 (100.0%)

15 D3 8/8 (100.0%) - .
Total 64/64 (100.0%)

- P O T
TAVRCEA S S
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EQN2JED - Boolean Equations to JEDEC file assembler (Version V003)
Capyright (R) National Semiconductor Corporation 1990,1991

a

Chip diagram (DIP) ' N
[ v/ |
NC|1  24|vCC
Al2 23|08
B|3 22|D0
Cl4 21|DI
D|5  20[SD0
Q1] 6 ~ 19]SDI
Q217  18/SD2
Q3|8  17|SD3
Q419  16D2
Q5110 15|D3
Q6111 14]Q7

GND|12  13|NC
| J

waraadoyaued GAL20v8 Tumsiinnldoudmmsadudumiainn gy 0-3
| ,,
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EQN2JED - Boolean Equations to JEDEC filc assembler (Version V003)
Copyright (R) National Semiconductor Corporation 1990,1991
Document file for RE_MUXB.eqn

Device: 20V8

SLABELS 24 NC A B C D Q1 Q2 Q3 Q4 Q5 Q6 GND NC Q7 D7 D6 SD7 SD6 SDS SD4 D5
D4 Q8 VCC

Pin Label Type

| NC unused

2 A com input

3 B com input

4 C com input

5 D com input

6 QI com input

7 Q2 com input

8 Q3 com input

9 Q4 com input

10 Q5 com input

It Q6 com input

12 GND ground pin

13 NC unused

14 Q7 com input-

15 D7 pos,trst,com output
16 D6 pos,trst,com output
17 SD7 * pos,trst,com feedback
18 SD6 ) pos,trst,com feedback
19 SD5 pos,trst,com feedback
20 SD4 pos,trst,com feedback
21 D5 pos,trst,com output
22 D4 pos,trst,com output
23 Q8 com input

24 VCC power pin

EQN2JED - Boolcan Equations to JEDEC file assembler (Version V003)
Copyright (R) National Semiconductor Corporation 1990,1991
Device Utilization:

No of dedicated inputs used 1 12/14 (85.7%)
No of dedicated outputs used 1 2/2 (100.0%)
No of feedbacks used as dedicated outputs : 2/6 (33.3%)
No of feedbacks used : 4/6 (66.7%)
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Pin Label Terms Usage : ot
22 D4 8/8 (100.0%)
21 D5 8/8 (100.0%)
20 SD4 8/8 (100.0%)
19 SD5 8/8 (100.0%)
18 SD6 8/8 (100.0%)
17 SD7 8/8 (100.0%)
16 D6 8/8 (100.0%)
15 D7 8/8 (100.0%)
Total 64/64 (100.0%)

EQN2JED - Boolean Equations to JEDEC filc assembler (Version V003)
Copyright (R) National Scmiconductor Corporation 1990,1991
Chip diagram (DIP)

1 24| vee
2 23|08
3 22|D4
4 21|D5
5  20|SD4
6  19]|SD5
7 18]|SD6
8  17]|SD7
9  16|D6
Q5110 15|D7
Q611 14| Q7
GND|12  13|NC
l |
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SYNDROME

CHIP SYNDROME GAL20V38

NC Al A2 A3 A4 A5 A6 A7 AB A9 A10 GND

NC A1l S04 SO3 SE4 SE3 SE2 SE1 SO2 SOl Al2 VCC
EQUATIONS

SEL =/A2%A3Y ASHAZ* AI*AS+A2MAIHAS+AZ*AT*AS
SO1 =/SET*/AT*A8+/SEI*AT*/AB+SEI*/AT*/AS+SE1*AT* A8

SE2 =/A3*/A4* A5+ AZ* AGMAS+AZHALHASHA* A4*AS
SO2 = /SE2*/A6* AB+SE2* AG*/AB+SE2*/A6*/AB+SE2* AG* A8

SE3 = JAIMA*ASHAT* AGHAS+A /AL AS+A] *AA*AS
8O3 =/SE3*/A6*AT+/SE3*AG*/AT+SE3*/AG*/AT+SE3*AG *AT

SE4 =/ATHAZ*AGHAT* A2MAGHAIHMA2HAG+AL*A2*AG
S04 = /SE4“‘/A7"‘A8+/SE4"‘A7‘/A8+SE4*/A7"/A8+SE4*A7*A8

ugasgiiuuvesaumsamauTlasy 1

N7 30

S_DROM2
CHIP SYDROME GALI6V8

NC SO1 502 SO3 SO4 A9 A10 A1l A2 GND
NCNC NC NC NC $4 83 82 S1 VCC
EQUATIONS

ST =SO*/A9HSO1*AY )

$2 = S02*/A10+/SO02*A10 ¢
S3=SOIATTISOIALL

S4 = SO4*A124/SO4*A 12

naasgUuuvesauMId M EU Tasy 2
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EQN2JED - Boolean Equations to JEDEC file assembler (Version V003)
Copyright (R) National Semiconductor Corporation 1990,1991
Document file for S_DROM1.eqn

Device: 20V§

SLABELS 24 NC Al A2 A3 A4 A5 A6 A7 A8 A9 A10 GND NC Al SO4 SO3 SE4 SE3 SE2
SEI SO2 SO1 A12 vCC

Pin  Label Type

1 NC unused

2 Al com input

3 A2 com input

4 A3 com input

5 A4 com input

6 AS com input

7 A6 com input

8 A7 com input

9 A8 com input

10 A9 unused

11 AlO unused

12 GND ground pin

I3 NC unused

14 All unused

1§ SO4 pos,trst,com output
16 SO3 pos,trst,com output
17 SE4 pos,trst,com feedback
18 SE3 pos,trst,com feedback
19 SE2 pos,trst,com feedback
20 SE1 pos,trst,com fecdback
21 SO2 pos,trst,com output
22 SOl pos,trst,com output
23 Al2 unused

24 VCC power pin

EQN2JED - Boolean Equations to JEDEC file assembler (Version V003)
Copyright (R) National Semiconductor Corporation 1990,1991
Device Utilization:

No of dedicated inputs used : 8/14 (57.1%)
No of dedicated outputs used 212 (100.0%)
No of feedbacks used as dedicated outputs © 2/6 (33.3%)
No of feedbacks used ;416 {66.7%)
Pin Label Terms Usage
S N
22 SOl 518 (62.5%) .-,
21 S02 5/8 (62.5%) "
20 SEI 5/18 (62.5%) .:
19 SE2 5/8 (62.5%) -
18 SE3 5/8 (62.5%)
17 SE4 5/8 (62.5%)
16 SO3 5/18 (62.5%)
15 SO4 5/8 (62.5%)

Total 40/64 (62.5%)
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EQN2JED - Boolean Equations to JEDEC file assembler (Version V003) ) e e
Copyright (R) National Semiconductor Corporation 1990,199]
Chip diagram (DIP)

/|
NC} 1  24|vce
Al[2  23|Al2
A2| 3 22]SOI
A3| 4 21802
A4S 20|SEl
AS| 6  19|SE2
A6 7 18|SE3
A7|8  17|SE4

A8|9  16]SO3

A9110  15]S04

A1 14]All

GND[12  13|NC
[ |

uarasdoyaves GAL20v8 Tumsiunldaudmaulasy 1
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EQN2JED - Boolean Equations to JEDEC file assembler (Version V003)
Copyright (R) National Semiconductor Corporation 1990,1991

Document file for S_DROM2.eqn

Device: 16V8
SLABELS 20 NC SO1 502 SO3 S04 A9 A10 All A2 GND NC NCNCNCNC S4838281
VCC
Pin Label Type
1 NC unused
2 SOl com input
3 s02 com input
4 SO3 com input
5 S04 com input
6 A9 com input
7 AlQ com input
8 All com input
9 Al2 com input
10 GND ground pin ' R
Il NC unused .
12 NC unused '
13 NC unused
14 NC unused
15 NC unuscd
16 S4 pos,com output
17 83 pos,com output
18 82 pos,com output
19 Sl pos,com output
20 VvCC power pin

EQN2JED - Boolcan Equations to JEDEC file assembler (Version V003)
Copyright (R) National Semiconductor Corporation 1990,1991

Device Utilization:

No of dedicated inputs used : 8/10 (80.0%)

No of dedicated outputs used 1 2/2 (100.0%)

No of feedbacks used as dedicated outputs : 2/6 (33.3%) . ¢
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Pin Label Terms Usage
19 SI 28 (25.0%)
18 s2 28 (25.0%)
17 S3 28 (25.0%)
16 S4 28 (25.0%)
4 Total 8/64 (12.5%) °

1y - e |
EQN2JED - Boolean Equations to JEDEC file assembler (Version V003)

Copyright (R) National Semiconductor Corporation 1990,1991 .
Chip diagram (DIP) i

| v/
NC{ 1  20|vCC
sol{2  19]S1
S0213  18]S2
SO3| 4 . 17|S3
SO4|5 . 16]S4
A9 6 15|NC
Al0]7  14|NC

AlL| 8 13|NC

Al2]9  12|NC

GND|10  [I|NC
| |

uarasdoyaves GALI6VS Tumsinnldaudmsulasy 2
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