
DELILAH CYCLE CONTROL STATE DIAGRAM. 
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XXXX 

1 SHORT* /DLYO*/CSDELAYO 

a i 
0000 51.2ns 1100 

SHORT*/BRK*/DLY1 

f + HIT*/BRK*/DLY1 L 

b j 
0001 76.8ns 1101 

previous write SHORT*/BRK 
! + HIT*/BRK 1 

CGNTCACT*/BRK | c k 
0011 102.4ns 1111 

wait for bus 
L 1 

/CGNTCACT*/BRK| d |*WAITI (R+W+F+I0) 1 

0010 1110 

wait for bdry 
! 

CGNTCACT*/BRK} e@ |*WAIT2 (R+F+I0) m 
0110 1010 

1_ BRK (trap or cond. brk) 1 
f n 

0111 min. 179.2ns 1011 

L. SLOW (incl. R+F+I0)+y) 
g ° 

0101 min. 205.4ns 1001 

J the rest i 
h p {| 435.2ns 

0100 (LCS+RWCS+UART+XSLOW} 1000           
 



 



cececeececcececececeecececeececcccecceceeccecccccecccerccccce 

SIGLISTE EXTRACTOR VERS, 870225 

OPTION: 4 DATE: OS-JUN-1987 10:32 

REGISTRATED 927 DIFFERENT SIGNALS 

1 ERRORS, 0 WARNINGS DETECTED, 

3 SIGNALS NOT PROCESSED. TOO MANY ENTRIES 

cececcceccccececcecceccceccceccecececcecececceececececceccececccc 

c 

c 

c 

C USER: /(D1/USER/DELI/M3202B 

Cc 

Cc 

c 

c 

END: 

ERROR. 3 OVERFLOWS IN SIGNAL CONNECTIONS 

  

PG NO: PAGE: BLK NO: BLOC 

  

1 1. DRAW 1 = 

2 2. DRAW 1 

3 3. DRAW 1 7 

4 4. DRAW 1 = 

5 1.DRAW 2 -IBIF 

6 1. DRAW 3 ~/BIF/BCTL 

7 1. DRAW 4 -/ BIF/BCTL/ BDRY 

& 1. DRAW Ss #BIF/BCTL/SYkKC 

3 1, DRAW 6 -!BIF/ DPATH 

10 1. DRAW 7 ~/BIF/DPATH/ BDLBD 

a1 1. DRAW 8 !BIF/DPATH/ CDLBD 

12 1. DRAW 9 ~/ BLF/DPATH/ LBDCTL 

13 1.DRAW 10 -/BIF/DPATH! PESPEA 

14 1. DRAW 41 ~/BIF/DPATH/ PPNLBD 

15 1. DRAW 12 -/CPU 

16 1.DRAW 13 -/CPUICS 

17 1. DRAW 14 iCPU/CS/ACAL 

18 1. DRAW 15 =/CPU/CS/CTL 

19 1,DRAW 16 -/CPU/CS/ PROM 

20 1. DRAW 17 -/CPU/CS/TEV 

21 1. DRAW 18 =/CPUICS/WCS 

22 2. DRAW 18 =i CPUICS/WCS 

23 1. DRAW 19 =/CPU/LAPA 

24 1. DRAW 20 = /CPU/MMU 

25 1.DRAW 21 = /CPU/ MMU! CACHE 

26 1. DRAW 22 -/CPU/MMU/CSR 

27 1.DRAW 23 -/CPU/MMU/ HIT 

28 1. DRAW 24 —!CPU/MMU/ PPNX 

29 1. DRAW 25 =/CPU/MMU/ PT 

30 4. DRAW 26 -/CPU/MMU/ PTIDB 

31 1. DRAW 27 =/CPU/MMU/WCA 

32 1. DRAW 28 = /CPU/ PROC 

33 1. DRAW 29 = /CPU/PROC/ CGA 

34 1, DRAW 30 =/CPU/PROC/ CMDDEC 

35 1. DRAW 31 = /CPU/STOC 

36 1. DRAW 32 =1cYce 

37 1. DRAW 33 =110 

38 1. DRAW 34 -/10/ DCD 

39 1. DRAW 35 -!10/DCD/DGA 

40 1, DRAW 36 ~#10! PANCAL 

Al 1. DRAW 37 -!IO/REG



Be 

42 1. DRAW 38 ~/1O/UART 

43 4.DRAW 39 -!MEM 

44 1. DRAW 40 - /MEM/ ADDR 

45 1.DRAW al —1 MEM! ADEC 

46 1. DRAW 42 - (MEM! DATA 

47 1. DRAW 43 - /MEM/ ERROR 

48 1. DRAW 44 -/MEM/LBDIF 

49 4. DRAW 45 - (MEM! RAM 

So 1. DRAW 46 =) MEM/RAMC 

Cg OOnOdO SIGNAL NAME [NFO (00 GOR IO OID K Kr 

  

SIGNAL £'s 

SIGTYPE DIRECT : PAGE+QUADR / COMP-PIN/ TYPE 

12v 43 Bi2F1i/A-C31/! B:2F2/RN2-1/4610X_ 101 102! 

B:2F2/RN2-1/4610X 101 102! B:2F2/RN2-1/4610X 101 102! 

B:2G2/RN2~1/4610X 101 102! B: 2G2/RN2-1 '4610X_ 101 102) 

B:2G2/RN2-1/4610X 101 102! O:42E2/34H-11ivPt2/12! 0: 42E2/34H- 14) 

B:42F1/C9-1/2.2uF! 1:42E4/35G-8/75150P B:42E5/R9-1/2.2KOHM! 

B:42E5/R10-1/2.2KOHM! 

12VN 6 O:2DS/A-AB/! 0:42E2/34H-2/VP12/12! 

0:42E2/34H-23/VP12/12! B:42F2/C10-2/2.2uF! 1:42E4/35G-5/ 75150P 

B:42F4/R8-2/1.5KOHM! 

SVSTBY 69 $SOVERFLOWSS B:2E2/WN1-1/4610X 101 102! 

B:2E2/RN1-1/4610X_ 101 102! B:2E2/RNi1-1/4610X 101 102! 

B:2E2/RN1-1/4610X_101 102! B: 2D2/RN1i-1/4610X 101 102! 

B:2D2/RN1~1/4610X_101_102! B: 2B2/A-C24/ 4 1:3A7/R4=1/1KOHM B:4G2 

B:4G2/C-B30/' = B:4G2/C-C30/' BL 32H2/RN10-1/4610N 101 _102¢ 

B:32H2/RN10-1 #4610X 101 102! B: 32h2/RN10-1/4610X 101 102) 

B:32H2/RN10-1/4610X 101 102! B:32H2/RN10-1/4G410X 101 102! 

B:32H2/RN10-1/4610X_ 101 102! B:32H2/HN10-1/4610X_101_ 102! 

Bi 32H2/RN10~1/4610X_101 102! B:32H2/RN10-1/4610X_ 101 102! 

B: 32H4/RNi1-1/4610X_101_ 102! B:32H4/RN11-1/4610X 101 102! 

B:32H4/RN11-1 14610X_101_ 1021 B: 32H4/RN1 1-1 /A610X_101_ 102: 

B:32H4/RN11-1/4610X_101 102! B:32H4/RN11-1/4G6t0X_101_ 162! 

B:32H4/RN11~1/46120X_101_ 102! B:38A3/D1-2/3.3V_ZENER! 

1: 39A4/RN17-1/4610X 101 103 [:39A4/RN17-1/4610X_ 101 103 

1:39A4/RN17-1/4610X_ 101 103 1: 39A4/RN17-1/4616X 101 103 

1:39A1/RN15-1/4610X_101 103 £:39A1/RNIS-1 14610X_101_ 103 

1:39A2/RN15-1/4610X 101 103 1:39A1/RN15-1/4610X 101 103 

1: 39A1 PRN1IS-1/4610X_ 101 103 I:39AL/RN1S-1/4640X 101 103 

1:39A4/RN15-1/4610X_ 101 103 U:39AL/MINIS-1/4610X_101_103 

1: 39B1/RN1S5-1/4610x 101 103 1.39C7/34D-L7/ND_DELDGA 1:39C7/34D-C 

I :39A3/RN16~1/4610K 101 103 1: 39A3/RNi6-1 14610X_ 101 103 

1: 39A3/RN16-1/4610X_101 103 T:39A3/RN16-1/46120X 101 103 

AO £44 2 1:44D6/RNS-1/4610X_102_330 B:44D4/5H-23174ECT861B 

Al £44 2 1:44E6/RNS-3/4610X 102 330 B:44D4/5H-22/74FCT861B! 

A2 £44 2 1:44E6/RNS~5/4610X_102 330 B:44D4/5H-21!74FCT861B! 

A3 £44 2 1:44E6/RNS-7/4610X 102 330 B:44D4/5H-20/74FCT861B! 

A4 £44 2 1:44E6/RNS~9/4610K_102 330 B:44D4/SH-19/74FCT861B! 

AS £44 2 T:44E6/RNG-1/4610X_ 102 330 B:44D4/SH~18/74FCT8G1B! 

AG £44 2 1:44E6/RN6-3/4610X_ 102 330 B: 444 /5iH-17/ 74FCT861B! 

at £44 2 1: 44F6/RN6-5/4610X 102 330 B:44D4/5H-16/74FCTRGIB! 

AB £44 2 1:44F6/RN6-7/4610X 102 330 B:44D4/SH-15/74FCT861B! 

Ag £44 2 1:44F6/RNG-9/4610X 102 330 B:44D4/SH-14/ 74FCT861B! 

AAO T 0:44D6/RNS-2/4610X 102 330! 1:49C3/15H-4/STP1M9 

1:49C5/150-4/S1IP1M9 1:49E4/15K-4/SIPim9 1:49E5/15L=4/SIPiM9 

T:49GS5/15N-4/SIPIM9 = [:49G3/15M-4/SEPIM9



AAL 

AAd 

AAT 

AAD 

ABIT £45 

ACOND™ 

ACT £6 

ALUCLK 

AOK £45 

APR 

BACT £12 

BANKO 

BANK1 

BANK2 

BAPR™ 

BBIT £45 

BCGNT25 

BCGNTSO 

BCGNTSOR™ 

BDAP25~ £8 

BDAPSO™ 

BDAP~ 

BDRY25~ 

BDRYSO™ 

BDRY75— 

BDRY™ 

BD7O 
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:44E6/RNS~4/4610X 102 330! 1:49C3/15H-S/SIPIM9 

149C5/150-S/SIP1IM9 = 1:49E3/15SK-S/SEPiMo 1:49E5/15L-S/SIP1IM9 

:49G5/15N-S/SIPIM9 1:49G3/15M-S/SIP1M9 

:44E6/RNS-6/4610X_102 330! 1:49C3/1SH-7/SIPIM9 

149CS/15J-7/STPIM9 = 1:49E3/15K-7/SEPiM9 1:49E5/15L-7/SIP1M9 

149G5/15N-7/SEP1M9 1:49G3/15M-7/SEPIM9 

'44E6/RN5-8/4610X 102 330! 1:49C3/15H-8/SIPiM9 

149C5/15J-8/SIPIM9 = 1: 49£3/15K-B/SIPIM9 T:49ES/15L-8/S1P1M9 

:49G5/15N-8/SIPIM9 = 1:49G3/15M-8/SIPiIM9 

:44E6/RNS-10/4610xX 102 330! 1:49C3/45H-11/SIP1M9 

149C5/1i5d-11/SIP1M9 = 1:49E3/15K-11/SEP1im9 1:49E5/15L-11/STPiM9 

:49GS/15N-14/SIPIM9 1:49G3/15M-11/S1P1M9 

144E6/RNG~2/4610X_ 162 330! T:49C3/15H-12/S1P1M9 

:49C5/15d-12/SIP1M9 = 1:49E3/15K-12/STPIM9 1:49E5/15L-12/S1P1M9 

:49G5/15N-12/SIPIM9 1:49G3/15M-12/SIP1M9 

144EG/RNG~4/4610X_ 102 330! 1:49C3/1SH-14/S1P1M9 

149C5/150-14/SIPIM9 1:49E3/15K~-14/S1P1M9 1: 49ES/15L-14/S1 Pima 

:49GS/1SN-14/SIPIM9 = 1:49G3/15M-14/SIP1IM9 

144F6/RNG-6/4610X 102 330! 1:49C3/15H-15/SIPIM9 

149CS/1SJ-1S/SIPIM9 = 1:49E3/15K-15/SIPimMg 1:49E5/15L-15/SIP1IM9 

:49GS/15N-15/SIPIM9  1:49G3/15M-15/S1P1M9 

:44F6/RNG~8/4610X 102 330! 1:49C3/15H-17/STPiM9 

149C5/150-17/SIPIM9 = 1:49E3/1SK-17/SEP1IM9 1:49E5/15L-17/SIP1M9 

149GS/15N-17/SIPIM9 = 1:49G3/15M-17/SIP1M9 

:44F6/RNG-10/4610X 102 330! 1:49C3/15H-18/S1P1iM9 

:49C5/150-18/S1IP1M9 —1:49E3/1S5K-18/SIP1M9 1:49E5/15L-18/S1P1iM9 

:49G5S/15N-18/SIPIM9 = 1:49G3/15M-18/STPiM9 

145E2/7G-19/PALiIGR&B! 1:45F2/8H-7/74LS248 

133B7/28F-J2/ND_ DELILAH! 1:36B5/14D-6/ PALIGR4D 

16D2/10D-18/ PALIGRSD! 

133B7/28F-B9/ND DELILAH 1:33A5/7F-5/74F14 

:36F2/9D-1/74F02! 

145C6/6G-19/PALIGR4D! =1:45E7/2D-2/74F74 

:6D4/SD-19/PAL16R4D! I: 7D7/7A-11/7407 

112E4/2C-11/PALiGL8D 8:1206/1C-18/PALIGLBD! 

145C6/6G-15/PALIGR4D! = 1:45C4/9G-15/ PALIGR4D! 

T4SE3/RN18-4/4610X_101 102! 1:49BG/9H-2/74F00 1:49B7/9H-4/74FO 

245C6/6G-1G/PALIGR4D! T:45C4/9G-16/PAL1GR4D! 

:45D3/RN18~3/4610X 101 102! 1:49DG6/9H-10/74F00 1:49D7/9H-12/74 

:45C6/6G-17/PALIGR4D! T:45C4/9G-17/PALtGR4D! 

745D3/RN18-2/4610X 101 102! 1:49F6/8G-10/74F00 1:49F7/8G-12/74 

14C6I5SC-17174F244 B:4AG/C-A2Z0/! 0: 7D7I7TA-10'7407! 

145E2/7G-18/PAL1GR8B! 1:45F2/8H-1/74LS248 

148C4/13F-11/AM29C821 T:S50B6/5F-12/PAL1GR8D! 

144B5/4H~13/AM29821 = 1:44B2/3H-13/AM29821 

:47D7/4F-3/PALI6L8B 0:48C4/13F-14/AM29C821! 

146C5S/2F-9/PALIGL8B 0:48E4/3F-19/PALI6L8D! 

18C3/3D-15/AM29C821! = 1: 8E3/4D~10/AM29C821 

:8E3/4D-15/AM29C821! 1:12D6/1C-5/PAL1GL8D 

348C4/13F-20/AM29C821!  1:50E6/6F-5/PALIGR8D 

140615C-13174F244 B:4AG/C-C18!! 0: 7D412A-3/7438! 

:6D2/10D-7/PAL16R8D 1: 7D3/2B-1/74F00 

18C3/3D-18/AMN29C821! 1: 8E3/4D-7/AM29C825 1:42D2/11D-4! PALIGL8N 

:6D6/8D-1/PALiIGL8B 1:GD4/5D-5/PALIGR4D 

:7D3/2B-2/74FOO 1: 7D4/2A-2/7438 1:8E3/4D-8/AM29C821 0: 8E3!4D- 

:12D2/11D-S/PALIGL8D =1:39C7134D-Bit/ND DELDGA 1: 50E6/6F-91 PAL16 

:6D6/8D-2/PAL1GL8B 0: BE3/4D-17/AM29C821! 

:4C6/5C-15/74F244 B:4A6/C-A19/! T:7D2/3A-3/74F241! 

:4BF4/7A-1217407! 

:4A5/C-C3/!  B:10D6/6A-11/74AS648!



BD™1 

BD™10 

BD" 11 

BD" 142 

BD™13 

BDW14 

BD™15 

BD" 16 

BD" 17 

BD 18 

BD" 19 

BD™2 

BD~20 

BD" 21 

BD" 22 

BD™ 23 

BD™3 

BD" 4 

BD™S 

BD’6 

BD*?7 

BD" 

BD™9 

BERROR™~ 

BGNT25~ 

BGNTSO~ 

BGNT75~ 

BGNTCACT™ 

£48 

BGNT 

BINACK™ 

BINPUT25” £8 

BINPUTSO™ 

BINPUT75~ 

BINPUT™ 

ir)
 

w
e
u
w
w
w
 

13 

1:13E5/8A-18/ 74PCT534 

B:4A5/C-A3/! B:10D6/6A-10!74AS648! 

1:13E5/8A-17/74PCT5S34 

B:4A3/C-C8!!) B:10D4/5A-9/74A5648! = -1:13E3!/9A-14/74PCT5S34 

B:4A3/C-A8!' B:10D4/5A4-8!74AS648'  -1:13E3!/9A-13/ 74PCTS34 

Bi4A3/C-C9!! 8: 1004/5A-7/ 7448648! -1:13E3/ 9A-8174PCTS34 

B:4A3/C-A9/} B:10D4/5A-6/ 7445648! 1:13E3/9A-7/ 74PCT534 

B:4A2(C-C10/! B:10D4/S5A-5/74AS648! 1: 13E3/9A-4/74PCT534 

B:4A2/(C-A10/! 6:10D4/5A-4/74A5648! 1: 13E3/9A-3/74PCTS34 

B:4A2/C-B3/' B:10D2/4A-11/74ASG648! 

1:13C5/10A-18/74PCTS34 = 1:13C3/12A-18/ 74PCTS34 

B:4A2/C-B4/! B:10D2/4A-10/74A5648! 

1:43C5/10A-17!/74PCT534 9 1:13C3/12A4-17/74PCT534 

B:4A2/C-BS/! B:10D2/4A-9/74AS648! 

1:13C5/10A-14/74PCT534 1:13C3/12A-14/74PCTS34 

B:4A2/C-B6!! B:10D2/4A~8/74ASG648! 

1:13C5/10A-13/74PCT534 = 1:13C3/ t2A-13) 74PCTS34 B:45C6/6G-12/ PALL 

B:4AS/C-C4/!'  B:10D6/G6A-9'74AS648! 1: 13E5/8A-14/ 74PCTS34 

B:4A1/C-B7!! B;100D2/4A-7/74AS648! E:13C5/10A-8/ T4PCT534 

T:13C3/12A-8/74PCTS34 1:45C6/6G~-6/PAL16R4D 

B:4A1/C-B8/! B: 10D2/4A-G! 74AS648! 1:13€5/ 104-7)! T4PCTS34 

1:13C3/12A-7/74PCT534 1: 45C6/ 66-77 PALIGHAD 

B:4a1/C-89/!) B:10D2/4A-5/ 74A8648! 1:13C5/10A-4/ 74PCTS34 

1:45C6/ 6G-8/ PALIGRAD 

B:4A1/C-B10/! = B:t0D2!4A-4/74AS648" 

$13C5/10A-3/ 74PCT534 1: 45C6/6G-9/ PALIGRAD 

14A5/C-A4! +) B:10D6/6A-8! 74AS648! T:13£5/8A-13/ 74PCT5S34 o
e
 

14A4/C-C5/' B:10D6!/6A~7/74A5648! 1:13E5/ 8A-8! 74PCTS34 

14A4/C-A5/'!  B:10D6/6A-6!74ASG6418' = (: 13E5/8A-7! 74PCT534 

:4A4/C-C6/'  B:10D6!)GA-5/ 7445648! 2 £3E5/ 8A-4/74PCTS34 

:4A4/C-AG/! B:10D6/6A-4/74A5648! :13E5/8A-3!74PCT534 

:4A4/C-C7/! B:10D4/5A-11/ 7445648! 

113E3/9A-18! 74PCT534 

t4A3/C-A7/! Bs 10D4/5A-10/ 7448648! 

113E3/9A-17! 74PCT534 

14F4/C-B2i/  £:7D2/3A-17/74F244 1: 7D2/3A-5/ 74F241! 

148C4/13F-9/AM29C821 

:50E6/6F-7/ PALIGR8D 

:12D6/1C-3/ PALIGL8D 

148C4/143F-10/AM29C82 

:48E4/3F-8/! PALiGL8D 

:10D6/6A~-22/ 7445648 

110D2/4A-22/74AS648 

13A4/16A-6174LS244 

:10D4/5A~23/ 7448648 

:12D6/1C-2/PALIGL8D 

148E4/3F-2/PALIGL8D 

:50E6/6F-4/ PALtGR&D 

:4F4/C-B19! 

18C3/3D-20/AM29C821! 

:B8E3/4D-11/AM29C821 

112E4/2C-4/PALIGL8D 

:7D2I3A-G/74F241 

14C6/5C-Gi74F244 M
e
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0:48C4/13F-17/AM29C821! 

1:48E4/3F-7/PALi6L8D 

4 0:48C4/13F-16/AM29C821! 

0:48C4/13F-1S5/AM29C821! 

1:10D4/SA-22/ 7445648 

0:12b2/11D-19! PALIGL8D! 

T:10D6/GA~23/ 74AS648 

1:10D2/4A-23/ 74A8648 

1:45C6/6G6-11/ PALIGR4D 

1:48C4/13F-8/ AM29C821 

1:50E3/12G-9! 7415123 

1:12D2/11D-11/ PALIGL& 

Ti:4SE7/2D-1/ 7474 

T:SOB6/SF-17/ PALIGRE8D 

T: 7D2/3A-14/ 74F241? 

1T:8E3/4D-5/ AM29C821 

0: 8E3/4D-20/AM29C821! 

0:8E3/4D-14/AM29C821! 

B:4A6/C-A18/! 0: 7D6! 7A-6/7407!



BINT~10 

BINT” 11 

BINT™ 12 

BINT” 13 

BINT™15 

BIOXE™ 

BIOXL™ 

BLOCK25~ 

BLOCKL25~ 

BLOCKL™ 

BLOCK™ 

BLRQSO™ 

BLRQ™ 

BMCL™ 

BMEM™ 

BMINH™~ 

BPERR25 £8 

BPERR50~ 

BPERR™ 

BREF 

EREQ25~ £8 

BREQSO™ 

BREQ™ 

BRK 

BSEM™ £50 

CAO 

cato 

CAR 

CAS 

N
N
N
 
N
N
N
N
N
N
U
W
N
N
N
N
N
N
N
N
 

= 
O
P
 

O
M
 
O
C
H
W
O
M
O
 D
D 

e
e
 

H
e
 

e
R
 

O
M
 
H
H
H
 

O
M
 

M
r
 

O
N
 

M
H
 
O
O
H
 

OC 
O
O
M
 

mM 
H
H
 

:4D1/RN3-9/4610X 101 102! 1[:4C6/5C-2/74F244 

t4C3/C-A15/!  0:41F5/14A~8! 74LS38! 

:4D1 #RN3-8/4610X 101 102! 1:4E3/33C-17/ 74F244 

:AC3/C-C15/ 1 

:4D1/RN3-7/4610X_101 102! 1:4F3/33C-15/74F244 

14C31C-A16/!  0:41F4/14A-3/ 74L538! 

74D1 IRN3~G614610K_ 101 102! 1:4E3/33C-13) 74F244 

14C3/C-C1G/' O:41F5/14A-6!/ 741838! 

:4D1 #RN3~S/4610X_ 101 102! 1:4E3/33C-11/74F244 

14C3/C~CA7I! 

14F5/C-C19/ =: 7D2!/3A-16/74F241! 8B:48E4/3F-14! PALIGL&D! 

:46C5/2F-7/PAL1GL8B 56:48E4/3F-i7/PALIGL8D! 

:6D6/8D-3/PALIGL8B 0:8C3/3D-14/AM29C821! 

:47D7/4F-2/PALIGL8B 0:48C7/14F~23/AM29C821! 

:47D7/4F-16/PALIGL8B! 1:48C7/14F~-2/AM29C821 

16D6/8D-18/ PALIGL8B! 1:8C3/3D-11/ AM29C821 

148C4/13F-22/AM29C821! 9 I: 50B6!/5F-6! PALIGR8D 

145E7/2D-G/74F74!)  1;48C4/13F-2)AM29CB21 

:4F6/35A-2/740G! 1:4F6!C-820! 

:4F5/C-C20/ 0:7D4/2A-6/ 7438! 1:45C6/6G-5! PAL1GR4D 

AF7/7A-417407! [:4F7/C-B23/ 

:8C3/3D-19/AM29C821' = 1:8E3/4D-6/AM29C821 

:6D6/8D-4/PALIGL8B 0:8E3/4D-19/AM29C821! 

14C6/SC~8/74F244 0:4A46/C-B18/! 

:4F4/C-A12/ 0: 7D6!7A-8/ 7407! 

:8C3/3D-1G/AM29C821t! 1: 8E3!)4D-9/ AMZ29C821 

16D2/10D-S/PALIGR8D 0:8E3/4D-16/AM29C821! 

14E3/33C-4/74F244 0:4C2/C-C12/' 

118B2/15F-9/PALIGL8D 1:25EG6/17F-9/74F10 

:34E3/29H-8/74F32! £:36E5/430-7/PALIGLBD 1: 46D4!12D-9/ PAL1GR6D 

:39C7/34D-F2! ND_DELDGA O:39A4! RN17-2/4610X 1 Qt 103! 

:SOBG/SF-13/PAL16R&D! 

13F4/15C-17/74LS244 1:14D6/6C-18/74PCT374 

124A2/21G-1/PALIGL8D 1: 25D6/ 24F-8/TMM2018D_25 1:25B6/20F-8/ TMM 

:25B3/16F-8/TMM2018D 25  1:25G3/21F-21/AM9150 20 1: 25D3/25¥F-8/TM 

132D3/25F-23/AM29C821! ~ 

13F4/15C-15/7415244 1:14D6/6C-17/74PCT374 

:25D6/24F-7/TMM2018D 25 1: 25B6/20F-7/TMM2018D_25 1:25B3/16F-7/ 

:25G3/21F-22/AM9150_ 20 1:25D3/23F-7/TMM2018D 25 0:32D3/25F-22/ 

:25D6/24F-19/TMM2018D 25 1: 2586 20F-19/TMN2018D 25 

125B3/16F-19 #TMM2018D_ 25 1:25D3/23F-19 /TMM2018D_25 0:39C7i34D: 

    

:3F4/15C-13/74L8244 1:14D6/6C-14/74PCT374 

:25D6/24F-6/TMM2018D 25 T :25B6/ 20F-G)TMM2018D_25 1:2583/16F-6/ 

£25G3/24F-23/AM9150 20 1:25D3/23F-6/TMM2018D_25 0:32D3/25F-21/A 

13F4/15C-11/74L5244 9 1:14D6/6C-13/74PCT374 ~ 

:25D6/24F-S/TMM2018D 25 1: 25B6/20F-5) TMM2018D 25 1:25B3/16F-5/ 

:25G3/21F-1/AM9150 20 1:25D3/23F-5/TMM2018N 25 0:32D3/25F-20/ AM 

:3F4/15C-8/74LS244 1:14DG6/6C-8! 74PCT3I74 

225D6/24F-4/TMM2018D 25 1: 25BG) 20F—-4/TMM2018D_25 1:25B3/16F-4/ 

:25G3/21F-2/AM9150 20 1:25D3/23F-4/TMM2018D 25 0:32D3/25F-19/AM 

13F4/15C-6/74LS244 1:14D6!/6C-7! 74PCTI74 

:25D6/24F-3/TMM2018D 25 1 > 25B6/20F-3/TMM2018D 25 1: 25B3/4GF-3/ 

:25G3/21F-3/AM9150 20 1:25D3/23F-3/TMM2018D 25  0:32D3/25F-18/ aM 

13F4/415C-4/74L9244 1: 14D6/6C-4/) 74PCT374 

125D6/24F-2/TMM2018D 25 1: 25B6/20T-2/TMM2018D 25 1:25B3/16F-2/ 

$25G3/21F-4/AM9150 20 1:25D3/23F-2/TMM2018D_25 0; 32D3/25F-17/ AM 

:3F4/15C-2/ 7418244 1:14D6/6C~4/74PCT374 

125D6/24F-1/TMM2018D 25 1:25B6/20F-1/TMM2018D 25 1: 25B3/16F-1/
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cacT25~ 

CACT 

CAS 

cAsS™O 

CAS™1 

CAsS~2 
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cDiz 

cp13 

cnis 

£49 

£49 

£49 

£45 

£36 

w
n
n
w
n
 

H
e
e
 

H
e
e
 

e
e
 

O
e
 

ge 
H
H
 

O
M
 

O
U
 

KN 
O
D
H
 
O
M
H
 

O
D
M
H
 
O
P
H
 

O
P
 

H
H
 
O
H
H
 

O
H
 

H
e
 

N
M
 

H
H
 

e
e
e
 

:25G3/21F-5/AM9150_20  1:25D3/23F-1/TMM2018D 25 0:32D3/25F-16/ AM 
:3F3/16G-17/74L8244 1: 14D5/4B-18/74PCT374 
:25D6/24F-23/TMM2018D_25 1: 25B6/20¥-23/TNM2018D_25 
:25B3/16F-23/TMM2018D 25 1:25G3/21F-G6/AM9150_ 20 1:25D3/23F-23/T 
:32D3/25F-15/AM29C821! 
13F3/16G-1215/74LS244 9 1:14D5/4B-17/ 74PCT374 

:25D6/24F-22/TMM2018D_25 1:2586/20F-22/TMM2018D_25 
:25B3/16F-22/TMN2018D 25 1:25G3/2t¥-7/AN9150 20. 1:25D3/23F-22/T 
:32D3/25F-14/ aM29c821 ! 
:6D4/SD-4/PAL16R4D 0:8C3/3D-17/AN29C821! 

16D2/10D-12/ PAL16R8D! 1:6D4/5D=3/ PAL1GR4D 

:7D7/9D-9/74F02 1:8C3/3D-8/AM29C821 1: 1202/11D-8! PAL16L8D 
:12E4/2C-1/ PALIGL8D 
!49B7/9H-5/74FOO0 1:49D7/9H-13/74FO0 1:49F7/8G6-13/ 74F00 

T:50E6/6F-14/PALIGR8D! 
:49C3/15H-28/SIPiM9 1:49C3/15H-2/SIP1N9 
:4905/153-28/SIPIM9 1:49C5/15J-2/SIPIM9 0:49B7/9H-6/74F00! 
:49E3/19K-28/SIPIM9 1:49E3/45K-2/S1P1M9 
49E5/15L-28/S1PIM9 (:49E5/15L-2/S1PIM9 0: 49D7/9H-11/74F00 
:49G5/15N-28/S1P1M9 1:49G5/45N-2/S1PIM9 

14963/15M-28/STPIM9 1:49G3/15M-2/S1PIM9 —0:49F7/8G-11/74F00! 
:45E2/7G-17/PALIGREB! [:45F2/8H-2/ 7415248 
STET/2A-9/7438 1: 7D6/7A~5!7407 B:12E4/2C-18/ PALIGL8D! 
:25G3/21F-20/AM9150_20 0:39C7/34D-JtiND_DELDGA! 
:36E5/13D-2/PALI6L8D 1: 36D4/12D-16! PALI6R6D! 
£18B2/15%-2/PALI6L8D 1 :36E5/130-3/ PALIGL8D 
:36D4/12D-15/ PALI6RGD! 
16D4/SD-2/PALiGR4D 1:12D2/11D-3/PAL16L8&D 

118B2/15F-3/PALI6L8D 1[:24A2/21G-8! PALI6L8D 1:36E5/13N-4/ PALIGL 

:36D4/12D-14/ PALAGR6D! 
:18B2/1SF-4/PAL1GL8D —1:3GE5/13D-5/PAL1GLaD 
136D4/12D-13/ PALL6R6D 
:3D6/20A-17/74LS244  B:11D5/6B-13/74A8646! 
141G2/RN20-9/4610X_101_102!  B:25D6/ 24F-17/TNMNZ018D_25! 
:93B7/28F-D17/ND DELILAH 0:35D5/158-3/74PCT244! 
:3D6/20A~15/ 7418244 6: 11D5/GB-14/74ASG46! 

:411G2/RN20-8/4610X_ 101 102! —B:25D6/24F-16/TMM2018D_25! 
:33B7 !28F-G16/ND_ DELILAH 0:35D5S/ 15B-5/ 74PCT2441 

:3D4/18A-13/74LS244 0:11E2/RN19-7'4610X 101 102! 

{41D4/7B-15/ 7408646! 8: 2503/23F-15/TMM2018D 25! 1:3387/28F-C16 
:35D3/14B-7/74PCT244! 
13D4/18A-11/7415244 0: 11E2/RN19-6/4610X_101_102 
{11D4/7B-16/74AS646! —B:25D3/23F-14/TMM2018D_ 25! 1:33B7/28F-E14 
:35D3/148-9/74PCT244! 
13D4/18A-8/74LS244 O:11£2/RN19~5/4610X 101 102! 

114D4/7B-17/74A5646! —-B:25D3/23F-13/TMM2018D_25! 1:33B7/28F-A17 
:35D3/14B-12/74PCT244! 
13D4/18A-6/74L5244 0: 11E2/AN19-4/4610X_101_102 
11D4/7B-18/74ASG46! 8: 25D3/23F-11/TMM2018D 25! 1:33B7/28F-D15 
:35D3/14B-14/74PCT244! ~ 
:3D4/18A~4/74L8244 0: 11E2/RN19-3/4610K_ 101 102! 
:11D4/7B-19/74AS646! BB: 25D3/23F-10/TMM2018D 25! 1:33B7/28F-D14 
:35D3/14B-16/74PCT244! ~ 
13D4/18A-2/74LS244 0:11E2/RN19-2/4610X 101 102! 

:41DA/7B-20/ 7408646! B:25D3/23F-9/TMN2018D 25! — 1:3387/2BF-A16 
235D3/14B-18/74PCT244! 
:3D6/20A-13/74L8244 B:11D5/6B-15/74as646! 
1411G2/RN20-7/4610X_101_ 102! B: 2506! 24F-15/TMM2018D 25! 

133B7 (28F-C17/ND DELILAH 0:35D5/15B-7/ T4PCT2441 ~ 

:3D6/20A-11/74L5244 B:11D5/GB-16/74aS646!



CEUART™ 

CGABRK™ 

CGNT25~ 

cCGNTSO~ 

CGNTCACT™ 

CGNT™ 

CLEAR2S~ £8 

CLEAR™ 

CLK 

cLosc 

CLRERR™ £46 

CLRQ™ 

CMWRITE” £12 

con 

CONSOLE” 

CONTINUE” 

cON™ 

CORR™ 

CPN10 

CPN11 

CPN12 

11 

  

:11G2/RN20-6/4610X 101 102! B:25D6/ 24F-14/TMM2018D 25! 

:33B7/28F-FiS/ND DELILAH 0:3505/15B-9/74PCT244! 

:3D6/20A-8/74LS244 B:11D5/6B-17/74AS5G46! 

11G2/RN20-5/4610x 101 102! B:2506/24F-t3/TMM2018D 25! 

1 33B7/28F-D1G/ND DELILAH 0: 95D5/ 158-12! 74PCT2441 

:3D6/20A-6/74L5244 8:11D5/6B-18/74AS646! 

:11G2/RN20-4/4610X 101 102 B:25D6! 24F-11/TMM2018D_ 25! 

:33B7/28F-G14/ND_ DELILAH 0:35D5/15B-14/ 74PCr244! 

:3D6/20A-4/74LS244 = B:11D5/6B-19/74AS646 

:11F2/RN20-3/4610X 101 1021 B:25D6/24F-10/TMM2018D 25! 

:33B7/28F-F1i4/ND DELILAH 0:35D5/15B~16/74PCT244! ~ 

13D6/20A~2174L5244 B:11D5/6B-20/ T4AS616! 

P14F2/RN20-2/4610X 101 102! B:25D6/ 24F-9/TMM2018D_ 25 

:33B7/28F-E16/ND DELILAH 0:35D5/ 158-18! 74PCT244! 

13D4/18A-17/74LS244 0:11F2/RN19-9/4610X 101 102! 

:11B4/7B-13/74AS5646! B:25D3/23F-17/TMM2018D_ 25! 1:33B7/28F-B17 

:35D3/14B-3/74PCT244! 

33D4/18A-15/74LS244 O:11E2/RN19-8/4610X 101 102! 

:11D4/7B-14/74AS646! B:25D3/23F-16/TMM2018D 25! 1:33B7/28F-E15 

:35D3/14B-S/ 74PCcT244! : 

:39C7/34D-N10/ND DELDGA! 1:42B3/32H-11'SC2661 

:33B7/28F-R1O/ND DELILAH! 1: 3463/29H~9! 74F32 

:48C4/13F-7/AM29C821 0:48C4113F-19/AM29C821! 

:50E6/6F-8/PALIGR8D 

:6D4/5D-7/PALIGR4D 1:12N2/11D-7/PAL1GL8D 

:48E4/3F-S/PALIGL8D = 0:48C4/13F-18/AM29C821 

112D2/11D-12/PALIGL8D! = 1:36D4/12D-7! PALIGR6ED 

1 3A4/16A-8/74LS244 1:6D4/5D-6/ PALIGRAD 

142D2/12D-6/PALiIGL8D 1:12E4 

145C4/9G-11/PAL16R4D 1:48E4/3F~3/PALIGL8D 1 :48C4/13F-6/AM29C821 

:50B6/SF~18/PAL16R8D! 1:SQE6/G6F-3/PALIGR8D 1:50N3/12G~1/ 74.5123 

28C3/3D-23/AM29C821!  1:8E3/4D-2/AM29C821 

14F7/7A-317407 1: 8C3/3D-2/AM29C821 

739C7/34D-F11/ND_DELDGA! 1:40D7/35C-2/MC68705U3 Pi 41E4i28A-1/7 

:3A4/16A-4/74L5244 1:3A7/21A-11/74LS374 

:17E7/31G-13/AM29841 = 1: 34D3/19F-1/PAL16R4D 1:34D4/22F-1/PAL1I6R 

236BS/14D-1/PALIGRAD 1:36B3/15D-1/PALIGR4D 0:36F2/14C-3/74F00! 

239A1(RN15-2/4610X_ 101 103! 1:39C7/34D-D1/ND DELDGA = 1: 42C6/33G- 

138D1/13C-2/74LS393  1:3882/13C-12/74L5393 ~ 

:38B3/12F-8/745132! 1:39C7/34D-ASIND_DELDGA 

:46C5/2F-17/ PAL16L8B! 1:46D2/ tH-11/AM29C833 

:46D4/2H-11/AM29C833 

145C4/9G-18/PALIGR4D! 1: 50B6/5F-5/ PALIGR8D 

112E4/2C-17/PAL16L8D! 

:25E6/17F-10/74F10 B:25F7/SW1-3/SECME090320102! 

:25F7/LEDi-2/RED! ¥:26D4/27H-11/74PCT244 1:26D4/27H-13/74PCT24 

+2E2/RN1-9/4610X 101 102! O:2D5/A-C21/1 O:2DS/A-C30!! 

141G3/2A-11/7438!) = 1:42C6/33G-6/AM29C821 

:4D1/RN3~4/4610X_ 1014 102! 1:4E3/33C-6/74F244 

14C2/C~BiSit 

:25F7/SW1-1/SECME090320102! 

:25F6/RN14-3/4610X_104 102! 1: 26D4/27H~15/74PCT244 T:27D8/19G 

:47C217C-14/74PCT374 Bi 47BIIRNA-2/4G610X_ 101 2228 

149C3/15H~-24/SIPiM9! = 0:49C5/150-24/S1PiM9! 0:49E3/15K-24/SIP1IM 

:49E5/15L-24/SIPiIMS! O:49G5/1SN-24/SIPIM9! 0:49G3/15M-24/SI1P1M9 

:25B6/20F-17/TMM2018D 25! 1:27D6/19G-18'74F521 

:31D5/10G-3/74PCT244! 

:25B6/20F-16/TMM2018D_25!  1:27D6/19G-16/74F521 

131D5/10G-5/74PCT244! 

125B6/20F-15/TMM2018D 25! 1:27DG/19G-14/74F521 

24! PALIGL8D 1:12D6/1C-1/PALIGL8D 

 



CPN13 

CPN14 

CPN1IS 

CPN16 

CPN17 

CPN18 

CPN19 

CPN20 

CPN21 

CPN22 

CPN23 

cRQ 
CSAO 

CSA1 

CSA10 

CSA11 

CSA12 

CSA2 

CSA3 

CSA4 

CSAS 

CSA6 

CSA7 

CSAB 

CSA9 

CSALUIO 

CSALUIL 

CSALUI2 

CSALUI3 

CSALUI4 

CSALUIS 

131D5/10G-7/74PCT244! 

125B6/20F-14/TMM2018D 25: 

131D5/10G-9/74PCT244! 

:25B6/20F-13/TMM2018D 25! 

:34D5/10G-12/74PCT244! 

:25B6/20F-11/TMM201a8D 25! 

:31D5/10G-14/74PCr244! 

:25B6/20F-10/TMN20180 25! 

131D5/10G-16/74PCT244! 

:25B6/20F-9/TMM2018D 25! 

131D5/10G-18/ 74PCT244! 

:25B3/16F-17/TMM2018D 25! 

:31D3/11G-3/74PCT244! 

:25B3/16F=16/TMM20t8D 25! 

131D3/11G-5/74PCT244! 

125B3/16F=-15/TMM2018D 25! 

:31D3/11G-7/74PCT244!_ 

:25B3/16F-14/TMM2018D 25! 

131D3/11G-9/74PCT244! 

125B3/16F-13/TMM2018D 25! 

131D3/11G~-12/74PCT244! 

125B3/1GF-11/TSM2018D 25! 

131D3/11G-14/ 74PCT244! 

16D2/10D-2/PAL16R8D B:45C4/9G-13/ PALIGR4D! 

TA7E4/31F-11/AM29841  1:17E5/32G-11/AM29841 

:33B7/28F-LIiND DELILAH! 

:17E4/31F=10/AM29841 1: 17ES/32G-10/ AM29841 

:93B7/28F-P1/ND DELILAH! 

1:17D2/29H-4/74F32  1:17E2/30H-7! 74F373 

:33B7/28F-Q2/ND DELILAH! 

t27DL/29H-1/74F32  1:17E2/30H-4/ 74F373 

:33B7/28F-N4/ND DELILAH! 

317E2/30H-3/74F373  0:33B7/28F-St!ND DELILAH! 

rA7E4/312F~9/AM29841 1:17E5/32G-9/AM29841 

133B7/28F-L2/ND DELILAH! 

147E4/31F-8/AM29841 1:17E5/32G-8/AM29841 

133B7/28F-Q1/ND DELILAH! 

:17E4/31F-7/AM29841 1:17ES/32G~7/AM29841 

:33B7/28F-M4/ND DELILAH! 

11 7E4/31F-6/AM29841 1: 17ES/32G-6/AM29841 

:33B7/28F-L4/ND DELILAH! 

t17E4/31F-5/AM29841 1:17ES/32G-5/AM29841 

133B7/28F-P2/ND DELILAH! 

11 7E4/31F-4/AM29841 9 1:17ES/32G-4/ AM29841 

+33B7/28F-N2/ND DELILAH! 

:17E4/31F-3/AM29841 1:17E5/32G-3/AM29841 

133B7/28F-R1/ND DELILAH! 

tA 7E4/31F-2/AM29841 1:17E5/32G-2/AM29841 

:33B7/28F-N3/ND DELILAH! 

:20C3/19B-2/74L59245! B:21B6/18D-15/TMM2068D 25! 

:22B6/18C-15/TMM2068D 25! 7 

:20B3/16B-9/74LS245! “p:21B4/17D-12 TMM2068D_251 

122B4/17C-12/TMM2068D_25! 

:720B3/16B-8/741LS245! B:21B4/17D-13/TMM2068D 25! 

122B4/17C-13/TMM2068D 25! 7 

120B3/16B-7/ 7418245! "p:21B4/17D-14 TMM2068D_ 25! 

:22B4/17C~14/TMM20G8D 25! 

220B3/16B-6/741LS5245! B:21B4/17D-15/TMM2068D 25! 

122B4/17C-15/TMM2068D 25! 

120B3/16B~-5/74LS245! “B:21B2/16D-12/TMM2068D 25! 

1:27D6!19G~12/74F521 

1:27D6/19G-9/ 74F521 

1:27D6!19G=7! 74F521 

(:27D6/19G-5/74F521 

1:27D6/19G-3/ 74F521 

1:27D3/18G-18/ 74F521 

1:27D3/48G-16/ 74F521 

1:27D3/ 186-14! 74F521 

1:27D3/18G-12/ 74F521 

1:27D3/18G-9'74F521 

1:27D3/18G-7/ 74F521 

1:33B7/ 28F-C1/ND_ DELILAH 

1:33B7/28F-D4iND DELILAH 

1:33B7/28F-D2/ND_ DELILAH 

1:33B7 28F-D3/ND_ DELILAH 

1:33B7/28F-F4/ND DELILAH



CSALUI6 

CSALUI7 

CSALUIB 

CSALUMO 

CSALUM1 

CSBITO 

CSBIT1 

CSBIT10 

CSBIT11 

CSBIT12 

CSBIT13 

CSBIT14 

CSBIT15 

CSBIT2 

CSBIT20 

CSBIT3 

CSBIT4 

CSBITS 

CSBIT6 

CSBIT? 

CSBIT8 

CSBITS 

cscao 

CSCA1 

CSCA2 

CSCA3 

CSCA4 

CSCAS 

CSCA6 

CSCA7 

  

22B2/16C-12/TMM2068D 

:20B3/16B-4/74L5245! 

:22B2/16C-13/TMM20G68D | 

+ 20B3!16B~3/74LS245! 

1 22B2/16C~14/TMM2068D_ 

:20B3/16B-2/74LS245! 

:22B27 16C-15/TMM2068D | 

:20B4/20B-5/74LS5245! 

222C2/20C-12/TMM2068D_| 

120B4/20B-4/74LS245! 

:22C2/20C-13 FTMM2068D 

120C7/29B-9/74LS245! 

2 22F7/31C-12/TMM2068D 

+2007 /298-8/ 7415245! 

:22F7131C-13/TMM20G68D | 

:20B7/28B-7/74L5245! 

:22F4/29C-14/TMM2068D 

120B7/28B-6/74LS245! 

122F4/29C-15/TMM2068D | 3 t 

:20B7/288-5/74LS245! 

:22F2/28C-12/TMM2068D 

1 20B7 / 2BB-4/ 7415245! 

1 22F2/28C=13/TMM20G68D 

120B7! 28B-3/74LS245! 

1 22F2/28C-14/TNM2068D _ 

:20B7/ 28B-2/74LS245! 

322F2/28C=15/TMM20G68D 

:20C7/ 29B=7/ 74LS245! 

t22F7/31C=14/TMM2068D _ 

:20C6/27B-5/74LS245! 

722D6/26C-12/TMM2068D | 

:20CT/29B-6/ 7418245! 

:22F7/31C-15/ TMM206BD 

120C7/29B-S!74LS245! 

:22F6/30C-12/TMM2068D | 

2: 20C7/29B-4/ 7418245! 

122F6/30C-13/TMM2068D_ 

120C7/29B-3/741L5245! 

:22F6/30C-t4/TMM2068D | 

:20C7/29B-2/ 7415245! 

:22F6/30C-15/TMM2068D _ 

:20B7/28B-9/ 74LS245+ 

122F4/29C-12/TMM2068D | 

:20B7/28B-8/74LS5245! 

+22F4/29C-13/TMM2068D | 

11 7E7/31G-11/AM29841 

:33B7/28F-P14/ND_DELIL 

:17E7/31G-10/AM29841 

25! 1:33B7/28F-G4/ND DELILAH 

B:21B2/16D-13) TMM20680_25! 

25! 1:33B7/28F-D1/ND DELILAH 

B:21B2/16N~-14! TMM2068D 25! 

25! 1:33B7/28F-E4/ND_ DELILAH 

B:21B2/16D-15 ‘TMM2068D_ 25! 

25! 1.33B7/28F-AL/ND DELTLAH 

B:2102/20D-12/TMM2068D 25! 

25! 1:33B7 28F-C2/ND_DELILAH 

B:21C2/20bD-13 TMN2068D 25! 

25! 1 :33B7/ 28F-C3/ND DELILAH 

B:21F7/31D-12 VTMM2068D_ 25! 

251 1:33B7) 28F-B6/ND DELILAH 

B:2tF7/ 310-13) TMM20G68D_25! 

25! 1: 33B7/ 28F-D8/ND DELILAH 

B:21F4/29D-14) TMM2068D_ 25! 

254 1:33B7/ 28F-A3/ND_ DELILAH 

B:21F4/29p-15/ TMM2068D 25! 

25! 1: 33B7/28F-C6/ND DELILAH 

B:21F2/28p-12/ TMM2068D_25! 

25! P:33B7 28F-B3/ND DELILAH 

B:24F2/28b-14) TMM2068D 25! 

25! 1: 33B7! 28F-C5i ND DELILAH 

B:21F2/28D-14/TMM20G68D 25! 

25! 1.33B7/ 28F-A2) ND_DELTLAN 

B:21F2/28D-15/TMM2068D 25! 

25! 1:33B7 28F-B4/ND DELILAH 

B:21F7/3iD-14 TMM2068D 25! 

25! 1:33B7 28F-A5/ND_DELILAH 

B:21D6/260D-12/TMM2068D 25! 

25! I [3387 /28F-P4/ND_DELTLAH 

B:2tF7/31D-{5/TMM20G68D_25! 

2s! 1:33B7/28F-B7/ND DELILAH 

B:21F6/30D-1 2/TMMZ068D_25! 

25! 1:33B7/28F-BS/ND DELILAH 

B:24FG/30u-1i 3/TMM2068D 25! 

25! I :3387/ 28¥-C7/ND_DELILAH 

B:21F6/30D-14/TMM20G8D 25! 

25! I :39B7/28F-A4/ND DELILAH 

B:21F6/300-15/1NM2068D_25! 

2s! T 133B7/28F-D7/ND_ DELILAH 

B:21F4/29D-1 21TMM2068D_ 25! 

25! I +33B7/28F-D6/ND_DEt TLAH 

B:21F4/290-13 FIMM2068D 25! 

25! 1:33B7/28F-E7/ND DELILAH 

1:32D3/25F-2/AM29C821 

AH! 

1:32D3/25F-3/AM29C821 

:33B7/28F~P1G/ND DELILAH! 

-.17E7/31G-9fAM29841 

:3OBTI 28F-P1S/ND DELILAH! 

117E7/31G-8/AM29841 

:33B7/28F-P1 7IND DELI LAH! 

T17E7/31G-7/4M29841 

:33B7/28F~L14/ND DELILAH! 

117E7/31G-6/AM29841 

:3387/28F-M14/ND DELILAH! 

$17E7/31G-51AM29841 

:33B7/28F-N17/ND_DELILAN! 

117E7/31G-4/A4M29841 

1:32D3/25F-4/AM29C821 

1:32D3/25F-5/ AM29C821 

1:32D3/25F-G/ AM29C821 

1:32D3/25F-7/AM29C821 

1:32D3/25F-8 | AM29CB21 

1:32D3/ 25F-9/ AM29C821 

136B3/15D- 

:36B3/15D- 

236B3/15D- 

:36B3/1SD-



CSCA8 

CSCA9 

CSCISELO 

CSCISEL1 

CSCOMMO 
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733B7/28F~N15/ND_ DELILAH! 

t47E7/31G-3/AM29841 1:32D3/25F-10/ AM29C821 

:33B7/28F-M16/ ND_DELI LAH! 

t47E7/31G-2/AM29841  1:32D3/25F-11/AM29C821 

:33B7/28F-N16/ ND_DELI LAH! 

:20B4/ 20B-3/ 74LS245 B:21C2/20D- 14/TMM20G8D 25! 

:22C2/20C~14/TMM20G8D 25! €:33B7/28F-B11/ND_DELTLAH 

:20B4/20B-2/7415245!'  B:21C2/20D-15/TMM2068D 25! 

122C2/20C~-15/ TMM2068D_25' 1:33B7/28F-A10/ND_ DELILAH 

:3A7/(21A-13/74LS374 B:20C4/21B-9/74LS5245! 

:21C7/23D-12 !TMM2068D_25! B:22c7t 23C-121TMM2068D_25! 

:33B7/28F-G17/ND DELILAH = 1:34D4/22F-G/PALIGR4D = 1:39C7/34D-LS/ND 

139A3/RN16-2/4610X_ 101 103 

:3A7/21A-8/74LS8374 B:20C4/21B-B/74LS245! 

221C7/23D-13/TMM2068D 25! B:22C7/23C-13/TMM2068D_25! 

:33BT7/ 28F-H15/ND DELI LAH 1:34D4/22F-S/PAL1GR4D 0:39B1/RN15-10/4 

1:39C7/ 34D-M4/ND_DELDGA 

:3A7/21A-7!74L8374 8B: 20C4/21B-7/74LS245! 

221C7/23D-14/TMM2068D_ 25!  B:22C7/23C-14/TMM2068D 25! 

:33B7/28F-F17/ND_DELILAW 1:34D4/22F-4/PALiGR4D 0:39A1/RN15-9/46 

:39C7/34D-N3/ND_DELDGA 

:3A7/21A-4!74LS374 B:20C4/21B-G/74LS245! 

121C7/23D-15/TMM2068D 25! B:22C7/23C-15'/TMM2068D 25! 

133B7/28F-H14/ND DELILAH 1: 34D4/22F-J/PALIGRAD 0: 39A1/RNI5~8/ 46 

:39C7/34D-M3! ND_DELDGA 

P3A7/24A-3/74LS374 = B:20C4/21B-5/74L5245! 

+21C6/22D-t2/TMM2068D 25! B:22C6/22C-12/TMM2068D 25! 

> 3387 /28F-E17/ ND DELI LAH 1:34N4/22F~2/ PALIGRAD 0: 39A1/RN1S-7 146 

:39C7/34D-L4/ND_DELDGA 

:20B6/24B-7/74L5245!  B:21D4/25D-1-4/TMM20G68D 25! 

122D4/25C-14/TMM20G68D 25! £:3685/14D-2/PALIGR4D =1:36D4/12p-4/P 

:20B6/24B~6/ 7415245! 8: 21N4/25D-15/TMMZ068D_25! 

+22D4/25C-15/ TMM2068D 25! 1:36B3/15D-2) PAL1GR4AD 

:20C6/27B-4/74L5245! Bi 21D6/26D-13/ TMM2068D_ 25! 

:22D6/26C~13/TMM2068D 25! 1: 36B5! 14D-3/ PALIGR4D 

120C6/27B-2/74LS245! B:21D6/2GD-15/TMM2068D 25! 

:22D6/26C~15/TMM2068D_ 25! 1:33B7 28F-G3/ND_DELTLAH 1:36B5/14D- 

:50B6/SF-14/ PALIGR8&D! 

220C4/21B-4/74L5245! = B:21C6/22D-13!TMM2068D 25! 

722C6/22C~13/TMM2068D 25! T:33B7'28F-E1/ND DELILAH = 1:34D3/19F- 

239C7/34D-C2/ND DELDGA 0: 39A3/RN1G-9/4610X_ 101 103! 

120C4/21B-3/74LS245! B:21C6/22D-i4 STMM20G8D 25! 

:22C6/22C-14/TMM2068D 25! 1:33B7/28¥-E3/ND DELILAH 1:34D3/19F~ 

2:39C7/ 34D-D3/ND_DELDGA O:39A3/RNIG-8/461 OX_10 1 103 0 

220C4/21B-2/ 7415245! B:21C6/22D-15/TMM20G8D_ 25! 

:22C6/22C-15/TMM2068D 25! I :33B7/28F-F2/ND DELILAH 1: 34D3/19¥F- 

139C7/34D-C4! ND_DELDGA O:39A3/RN16~7/4G1 Ox_10 11034 

120B4/20B-9/ 7415245! B:21C4' 21-12) TMM2068D 25! 

22C4/21C-12/TMM2068D 25! I > 33B7/ 28F-E2/ND_DELILAH 1:34D3/19F 

139C7T/34D-A2/ND DELDGA 0:39A3/RN16-6 4G610X_101 103 i 

1: 20B4/20B-8/ 7418245! B:21C4/21D-13 sTMM2068D_25! 

:22C4/21C-13/TMM2068D 25! 1°33B7/28¥-F1/ND DELILAH = 1:34D3/19F- 

:39C7/34D-A3/ND DELDGA 0:39A3/RN1G~-5/4610X 101 103! 

:2006/27B-3/ 7415245! B:21D6 /26D-14/ TMM2068D 25! 

:22D6 §26C-14/TMM2068D_ 25! 1:33B7 28F-GLIND_DELICAH 13 36BS/ 14D- 

23A7/21A-17/74LS374 B:20B4/ 20B-7T/ 74LS245! 

:21C4/21D-14 !TMM2068D 25} B:22C4/ 21C-14/TMM20G8D 25! 

+33B7/ 28F-H13! ND DELILAH 1:34D4/22F-8/PAL16R4D = 1:39C7/34D-N2/ND 

:99A3/RN16~4/4610X_ 101 103! 

13A7/21A-14/74LS374 B:20B4/20B-6!74LS245!
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121C4/21D-15/TMM2068D 25! B:22C4/21C~15!TMM2068D 25! 

133B7/28F-F1i6/ND DELILAH 1:34D4/22F-7/PALIGR4D = 1:39C7/34D-K3/ND 

:39A3/RN16-3/4610X_ 101 103! 

120C3/19B-6/74LS245! B:21B7/19D-15/TMM2068D 25! 

:22B7t 19C-15/TMM2068D 25! 1: 33B7/28F-H2 |ND_DELI LAH 

120C3/19B~-5/74LS245!  B:21B6/18D-12/TMM2068D 25! 

122B6/18C-12/TMM2068D 25! 1:33B7/28F-G2/ND DELILAH 

120C6/27B-9/74LS245! “B: 21D7/27D- 12/TMB20680_251 

:22D7/27C-12/TMM2068D 25! 1:33B7/28F-H1/ND DELILAH 

220C6/27B-8/7415245' = B:21D7/27D-14/TMM2068D 25! 

122D7/27C-13/TMM2068D 25! 1:3387/28F-H4! ND_DELE LAH 

120C6/27B-7174LS245! “B 121DT/27D-14 /TMM2068D_ 25! 

:22D7/27C-14/TMM2068D 25! 1:33B7/28F-J1/ND_DELTLAH 

:20C6/27B-6/74L5245! BB: 21D7/27D-15/TMM20G8D 25! 

:22D7/27C-15/TMM2068D 25! 1:33B7/28F-H3/ND_DELILAH 

:20C3/19B-9/74LS245!  B:21B7/19D-12/TMM2068D 25! 

+ 22B7/19C-12 PTMM2068D_25! £:33B7/28F-s2 |ND_DELILAH 

220C3/19B-8/74LS245! = B:21B7/19D-13/TMM2068D_ 25! 

322B7/19C-13/TMM2068D 25! 1:33B7/28F-Q3/ND DELILAH 

:20B6/24B-9/74LS245! = B: 21D4/25D-12/TMM2068D 25! 

:22D4/ 25C-12/TMM2068D 25 3 1:33B7/28F-S3 ND DELILAH 

$20C3/19B-4/74LS245! BB: 21B6/18D-1.1/TMM2068D 25! 

:22B6/18C-13 fTMM2068D_ 25! 1:33B7/28F-Dt0/ ND_DELILAH 

:20C3/19B-3/74LS245! BB: 21BG/18D-14/TMM2068D_25! 

:22B6/18C-14/TMM2068D 25! [533B7/28F-A9 ND DELILAH 

120B6/24B-5/74L8245! B:21D2/24n-1 2/TMM2068D 25! 

:22D2/24C-12/TMM2068D 25! 1; 33B7/28F-R4/ND DELILAH 

1 20B6/24B-4/74L5245! BB: 21D2/24D-13/TMM2068D 25! 

222D2/24C-13/TMM2068D 25! £:33B7/ 28F-S4/ND_ DELILAH 

:20B6/24B-3/74LS8245! B:21D2/ 240-14 FTMM20G8D 25! 

:22D2/24C-14 'TMM2068D_25! 1: 33B7/ 28F-P5 (ND DELILAH 

:20B6/24B-2/74LS245!  B:21D2/24D-15/TMM2068D_25! 

122D2/24C-15/ TMM2068D 25! 1:33B7/28F-P6 ND_ DELI LAH 

720B6/24B-8/74LS245! B;21D4/25D-13/TMM2068D 25! 

222D4/25C~-13/TMM2068D 25! 1:33B7/28F-N7/ND DELILAH 

120C3/19B-7/74LS245! B:21B7/19D-14 iTMM2068D 25! 

122B7/19C-14/TMM2068D 25! 1:33B7/ 28F-R5/ND_DELILAH 

:36D4/12D-18/ PALi6RG6D! 1:4105/25A~2/ 74PCT244 

:25F5/18F-6/PALiGR4D B:36F5/13D-17/ PALIGLBD! 

16D4/5D-18/PALIGR4D! I: 7D4/1F-11/74F04 

239C7/34D-MS/ND_DELDGA 0: 39A4/RN17~-5/4610X_101_103! 

141F4/11B-5/74LS04 9 6:42B3/32H~14/SC2661! 

$42CS/RN7-3/4610X_101 103' 1:42C6/33G-3/AM29C821 

:6D6/8D-S/PALIGL8B 1: 10D6/6A-1/74AS648 

110D4/SA~-1/74AS648 1: 10D2/4A-1/ 74AS648 0:12D6/1C~19/ PAL16L8D! 

145C6/6G-1/PAL16R4D 1[:45C6/6G-2/PAL16R4D 

:45E2/7G-16! PALIGR8B! 1: 45F2/8H-G! 74L5248 

146D2/1H-23/AM29C833! 0:46E1/RN21~2/4610X 101 103! 

149C3/15H~-3/SIPIM9! B:49E3/ 1SK-3/S1P1M9! ~ B:49G3) 15M-3/STPiM9! 

:46D2/1H-22/AM29C833! 0:46E1/RN21-3/4610X 101 103! 

149C3/15H-G/SIPIM9! B:49E3/15K-6/SIPIM9! B:49G3) 15M-6/SIP1IM9 

146D4 / 2H-22/AM29C833! 0:46E2/RN22-3/4610X 101 103! 

:49C5/150-6/SIP1IM9! B:49F5/15L-6/S1P1M9! B:49G5/15N-6/STPIM9 

146D4/2H-21/AM29C833! 0:46E2/RN22-4/4610X 101 103! 

:49C5/150-10/SIPIM9! B:49E5/151,-10/SIP1iM9! B:49GS/15N-10FS1P1M 

146D4/2H-20/AM29C833! 0:46F2/HN22-5/4610X_ 101 103 

249C5/15J-13/SIPIM9! B:49E5/15L-13/S1P1M9! B:49G5/15N-13/ST Pin 

146D4/2H-19/ AM29C833! O:46F2/RN22-6/4610X 101 103! 

149C5/15J-16/SIPIM9! B:49E5/151L-16/S1P1M9! B:49G5/15N-16/SIPiM 

:46D4/2H-18/AM29C833! 0:4G6F2/RN22-7/4610X 101 103
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:40D7/35C-14/MC68705U3! 
:40D7/35C-15/MC68705U3! 
:40D7/35C-16/MC68705U3! 1: 40E1135A-3/ 7406 
:46C5/2F-19/PALIGL8B! 1:46D5/14G-13/74F08 
| 46D5 / LEDS-2/ RED! 
136B5/14D-19/PAL1GR4D! 1:36D4/12D-3/ PALIGR6D 

:36B3/15D-12/ PALIGR4D! 1:36D4/12D-2/ PAL16R6D 

:36B5/14D-15/ PAL16R4D! 
:36BS/140-14/ PAL16R4D! 
76D2/10D-17/PAL16R8D! 

124A2/21G-6/PAL16L8D 0:33B7/28F-A7/ND DELILAH! 

:2F2/RN2-2/4610X 101 102! 1:2H3/A-c257 
:40E3/35A~12/7406! 
:2F2/RN2-3/4610X_101 102! 1:2HA1A-C26/ 
:40E2/35A~-10/7406! 
:2F2IRN2~4/4610X 101 102! 1: 2H4/A-C27/ 
:40E2/35A-8/7406! 
:2G2/RN2-5/4610X_101 102! 1:2H4/a-c28/ 
:40E2/35A-6/7406! 
+2G2/RN2-6/4610X 101 102! 1:2H4/a-C297 

140E1/35a-417406! 
12D3/A-C11/! B:2G3/A-A12/! B:2G2/RN2~-7/4610X 10% 102 

:2G31A-C9l! ~ 
$11D5/6B-1/74AS646 1: 11D5/6B-2/74a8646 
111D4/7B-1/74AS646 1:11D4/7B-2/ 74AS646 B:12D2/11D-17/ PAL1GL8D! 

:25F5/18F-2/PAL16R4D 0:39C7/34D-K1/ND_DELDGA! 

+24A2/21G-3/ PAL16L8N 0:39C7/34D-Gi IND DELDGA' 

16D4/5D-12/PAL16R4D! 1:12E4/2C-3/PAL1GL8D 

114D6/6C-1/74PCT374 = 1:14D5/4B-1/74PCT374 1:14D3/3B-1/ 7T4PCT374 

:2E2/RN1-7/4610X_101_ 102! O0:2D4/A-C19/! 

14206 /33G-4/AM29C821 

149C5/15J-20/SIP1IM9! B:49E5/15L-20/S1P1M9! B:49G5/15N-20/SIPIM 

146D4/2H-17/AM29C833! 0:46F2/RN22~8/4610X_101_ 103! 

149C5/15d-23/SIPIM9! B:49E5/15L-23/S1PiM9! B:49G65/15N-23/S1P1iM 

146D4/ 2H-16/AM29C833! O:4GF2/NN22~9/4610X 104 103! 

149C5/15J-25/SIPIN9! B:49E5/1SL-25/S1P1M9! B:49G5/15N-25/STP1M 

:46D4/2H-15/AM29C833! 0: 46F2/RN. 

149CS/150-29/S1PiM9 0:49C5/150-26/S51 P1iM9! 1:49ES5/15L-29/S1P1M9 

749ES/15L-26/SiPimg! 1:49G5/15N-29/7SIPIM9 O:49G5/15N-26/S1P1iM9 

146D2/1H-21/AM29C833! 0:46E1/RN21-4/4G610X 101 103! 

149C3/15H-10/SIPIM9! B:49E3/15K-10/STP1M9! B:49G3! 15M-10/SIPIM 

146D2/1H-20/AM29C833! 0: 46F1/RN21-5/4610X 101 103! 

149C3/15H-13/SIPIMS! B:49E3/15K-13/S1P1IM9! B:49G3/15M-13/SIPiM 

246D2/4H-19/AM29C833! 0:46F1/RN21-G/4610X_101 103! 

:49C3/15H-16/SIP1M9! 8:49E3/15K-16/S1P1M9! B:49G3/1S5SM-16/SI PIM 

146D2/1H-18/AM29C833! O:4GF1/RN21-7/4610X 101 1031 

149C3/15H-20/S51P1M9! B:49E3/15K-20/S1P1M9! B:49G3/15M-20/SLP1M 

146D2/1H-17/AM29C833! OO: 4GF1/RN21-8/4610X 101 103! 

:49C3/15H-23/SIPIMS! B:49E3/tSK=23/STPIMS! B:49G3/15M-23/SIP1M 

:46D2/1H-16/AM29C833! O:46F1/RN21-9/-4610X 101 103! 

249C31/15H-25/S1P1IM9! B:49E3/15K-25/51P1M9! B:49G3/150-25/SIPAM 

  

10/4610X 101 103! 

146D2/1H-15/AM29C833! O:4GF1/RN21-10/4610X 101 1031 

149C3/15H-29/SIPIMD 0:49C3) 1SH-26'/SIP1IM9! 1:49E3/15K-29/S) Pim9 

149E3/15K-26/SIPIM9! 1:49G3415M-29/SIPIM9 0:49G3/15M-26/SIP1M9! 

:46D4/2H-23/AM29C833! 0:46E2/RN22-2/46t0X 101 103! 

:49C5/15g-3/SIPIM9! B:49ES/15L-3/S1PiM9! B:49G5/15N-3/S1P1M9! 

:45C6/6G-18/ PAL1GR4D! 1:4S5E7/2D-3/74F74 

:46C5/2F-16/ PALIGLBB! 

140D7/35C~12/MC68705U3! 

140D7/35C-13/MC68705U3! F:40E2/35A-11/ 7406 

I 

I 

:40E3/35A-13/7406 

140E2'35A-9/ 7406 

140E2/35A-5/7406



EBADR 

EBD 

EBUS. 

EBUS™ 

ECCR 

ECD 

ECREQ 

ECSD™ £18 

ECSL™ 

ECSR™ 

EDO™ 

EHISEG™ £45 

E1OD™ 

EIOR™ 

EIPL™ 

EIPUR~ 

EIPU™ 

ELOWSEG” £45 

ELOW™ 

EMCL™ 

EMD 

EMIDSEG £45 

EMPID™ 

EMP 
EORF™ 

EPANS™ 

EPEAL~ £47 

EPEA™ 

EPESL™ £47 

EPES™ 

EPMAP~ 

EPTI~ 

EPT 

ERF 

A
O
N
 

w
n
n
n
n
 

uy 
aA 

M
N
 

N 

:22F7/31C-9/TMM2068D 25 1:22F4/29C~9/TNM2068D_25 
:24A2/21G-7/PALAGL8D  0:41E4/28A-6/74L5273! 
:41E2/LED2-2/RED! 
111D5/6B-214/74AS64G6 [:1104/7B+21/74AS646 

:12D2/11D-48/PAL16L8D! 
:45E2/7G-13/PALIGR8B! 1: 45G3/8K-4/NP5082_ 7433 
:33B7/28F-R11/ND DELILAH 0:39C7/34D-J3/ND_DELDGA! 
:39C7/34D-J11/ND_DELDGA! 1:40D7/35C-17/MCGB705U3 
12483132C-10/74F32 B:3GE5/13D-16/ PALIGLSD! 
:39A4/RN17-4/4610X_101_103! 1: 39C7/34D-N4/ND_DELDGA 
:39C7/34D-C5/ND DELDGA! 1:40G2/320-1/ 7418374 
140G6/33B-1/74LS244 1:40G6/33B-19/74LS244 
147D7/4F-17/PALI6L8B! £:47E2/4C-1/74PCT374 
:A7E41/GD~1/ 74PCT374 
16D6/8D-11/PAL1GL8B 0:6C7/12C-6/74F32 
113E5/8A-1/74PCT5S34 1:13E3/9A-1/) 74PCTS34 

147D7/4F-18/ PALIGL8B! 1:47C4/3C-1/74PCTI74 

147C2/7C-1!74PCT3I74 

<6D6/8D-9/ PALIGLBB 0:6C7/12C~3/74F32 
19C5/10A-4/74PCT534  1:13C3/12A-1/74PCTS34 
+24A2/21G-14/! PALIGL8D! 1:29B3/22G-18/TMM2018D 25 

:29B6/23G-18/TMM2018D 25 ~ 
:24A2/216-15) PALIGLBD! 1:30D3/17B-19/ 74PCT245 

:30D5/ 18B-19/74PCT245 
124A2/21G-13/PALI6L8D! 1:29D3/24G-18/TMM2618D 25 

:29D6/25G~18 /TMM2018D_25 ~ 
:32F5/34F-18/TMM2018D 25 1:32F7/35¥-18/TMM2018D_25 

13 

:10D6/6A-2/74AS648 1:10D4/5A-2/74AS648 

:10D2/4A-2/74AS5648 8B:12D6/1C-17/PAL16L8D! 

110D6/6A-21/74AS648 1:10D4/5A-21/ 7445648 

110D2/4A-21/74AS648 B:12D6/4C-13/PAL16L8D! 

:3FS/7F-1/74F14 0:3E5/B-B3/! 

:3F5/RN13-2/4610X 101 102 

13FS/7F-2/74F14!  §:12D6/1C-6/ PALIGL&8D 

:33B7/28F-Q14/ND DELILAH! 1:46C5/2F~-8! PAL16L8B 

148E4/3F-6/PAL16L8D 

12442/21G-19/PAL1G6L8D! 1:25D6/ 24F-18/TMM2018D 25 

:25D3/23F-18/TMM2018D 25 - 

211D5/6B-23/74AS646 = 1:11D4! 7B-23/ 7445646 

114D6/6C-11/74PCT374 = 1:14D5/4B-11/74PCT374 1:14D3/3B-11!74PCT3 

:39C7/34D-F1/ND DELDGA! B:45C4/9G-12/PALIGR4D! = 1:45C4/9G-1/ PAL! 

:18D2/308-1/74F139 0:18C1/29A-3!74F08! 

118B2/15F-18/PAL16L8D! =1:20E6/8C~-11/ 74PCT373 

120E6/8C-1/74PCT373° 1:20E5/9C-11! 74PCT373 1:20E5/9C-1!/ 74PCT373 

126D4/27H-19/74PCT244 9 0:39C7/J34D-BGO/ND DELDGA! 

132F2/32F-1/74PCT245 = 1:32F3/33F-1/74PCT245 

133B7/28F-B10/ND DELILAH 0:39C7/34D-AB/ND DELDGA! 

:45E2/7G~12! PALIGR&B! 1:4563/8K-1/HP5082 7433 

16D4/5D-13/PAL16R4D!  1:7D2/3A-1/74F241 - 

!39C7/34D-AGIND DELDGA! = 1:42C6/33G-1/AM29C821 

124A2/21G-16/PALIGL8D! 1:28E5/98-19/74PCT245 

124A2121G-18/PAL16L8D! = 1:28B7/8B-1/ 7415244 

:28B7/8B-19!74L5244 

124A2/21G-17/PALIGL8D! = 1: 28£3/10B-19/ 74PCT245 

345E2/7G-14) PAL16R8B! = | :45G3/8K-7/HP5082_ 7433 

P(BB2/15F-15/PALIGLBD! = 1:22B7/19C~9!TMM2068D 25 

322B6/18C-9/TMM2068D 25 P:22B4/17C-9/TMM2068D 25 1:22B2/16C-9/ 

122C6/22C-S/TMM2068D 25 I I 

:2202/20C-9/TMM2068D_25, 1:22D6/26C-9/TMM20G8D 25) 1: 22D7/27C-9'T 

I i Tr 

I 

12207/23C-9) TMM2068D 25 122C4/21C-9/T 

:22F6/30C-9/T 

122F2/28C-9'T 

2204/25C-9/TMM2068D 25 :22D2/24C-9/TMM2068D 25



ESTOF~ 

ETRAP™ 

EUPP™ 

EWCA™ 

EW 4 

EW 2 

EW"3 

FAPR 

FATAL 

FETCH 

FIDBO 

FIDB1 

FIDB10 

FIDB1i 

FIDBi2 

FIDB13 

FIDB14 

FIDB1IS 

FIDB2 

FIDB3 

FIDB4 

FIDBS 

FIDB6 

FIDB? 

FIDBS 

FIDB9 

FMISS 
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FUL 
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:34D3/19F-19/PALIG6R4D! 

128E3/10B-1/74PCT245 1: 28E5/9B-1/74PCT245 

132F2/32F-19/74PCT245 =: 32F3/33F-19) 74PCT245 0:39C7/34D-N9IND 

:33B7/28F-Q6! ND_DELILAH B:36E5/13D-14/ PALIGL8D! ~ 

:18B2/15F-16/PALIGL8D! =1:21B7/19D-9/TMM2068D 25 

:21B6/18D-9/TMM2068D 25 I 121B4/17D-9'TMM20G8D 25 1:21B2/4G6D-9/ 

121C6/22D-9'TMM2068D 25 T 

221C2/20D-9/TMM2068D 25 1:21DG6/26D-9' TMM2068D_25 

:21D4/25D-9/TMM20G8D 25 I 

t21F7/31D-9/TMM2068D 25 1: 2tF4/29D-9/TMM2068D 25 

:48B2/415F-17/PALIGL8D! £:18C1/29A-2/74F08 

3; 33B7t 28F-Q4/ND DELI LAH 

118D2/30B-4/74F139! 1: 20B7/28B-19/7415245 

120C7/29B-19/74L5245 

118D2/30B-5/74F139! 1:2086/245-19!/74LS245 

120C6/27B-19/ 74LS245 

:18D2/30B-G/74F139! 1: 20B4/20B-19/74L5245 

120C4/21B-19/74L5245 

:18D2/30B-7/74F139! 1:20B3/16B-19/74LS245 

:20C3/19B-19/74LS245 

112D6/1C-16/ PAIAGL8D! 

:A47C2/7C~7/ 74PCTI74 «Bi 47B1/itN4=5/4610N 101 222! 

113C3/12A-3/74PCTS34 9 1:18B2!/15F-8! PALIGLSD 

:39C7/34D-MG/ND DELDGA' = 1:47C2/7C~3174PCT374 

t32F2/32F-18/74PCT245! Bs 34B7/28F-C1S/ND DELILAH! 

1} 32F2/32F-17/74PCT245! 8:33B7/28F-A1S/ND DELILAH! 

:32F3/33F-16/74PCT245! " 

:32F3/33F-45/ 74PCT245! 

:32F3/33F-14/74PCT245! 

:32F3/33F-13/74PCT245' 

132F3/33F-12/74PCT245/ 

:32F3/33F-11/74PCT245! 

:32F2/32F-16/74PCT245! 

132F2/32F-15/74PCT245! 

:32F2/32F-t4/74PCT245! 

:32F2/32F-13/74PCT245! 

132F2/32F-12/74PCT245! 

132F2/32F-11/74PCT245! 

:32F3/33F-18/74PCT245! 

:32FI/33F-17/74PCT245! Bs A3B7/28F=C1 3/ND_ DELILAH! 

:2703/18G-1/74FS521 0: 39C7/ 34D-LB ND_UELDGA! 

118B2/15F-1/PALIGL8D 1: 36E5/13D-6/ PALIGLBD 

+39C7/34D-M8/ND DELDGA! 

:39C7/34D-K12/ND DELDGA! 1: 40G6/33B-15/74LS244 

:21C7/230-9/TMM2068D 25 124C4/21D-9/7T 

  

:21D2/24D-9/TMM2068D 25 

21F2/28D-9/T 

:JIB7 I 2BF-B12/ ND_DELILAH! 

:33B7/28F-C12/ ND_DELT LAH! 

:33B7/28F-Ai2'ND DELILAH! 

:33B7/28F-Di1 ‘ND DELI LAH! 

:d4BT/28F-A10/ND DELILAH! 

:433B7/28F<Ct 1/ND DELILAH! 

: 3387/28F-B14/ND_DELL LAH! 

:33B7/28F=A14/ND_ DELILAH! 

:33B7/28F-D1i JIND DELILAH 

:33B7/ 28F-Dt2/ND_ DELILAH 

:433B7128F-Et1/ND DELILAH 

:33B7/28F-B1 S/ND_DELILAH! 

:33B7/28F-A1 J/ND DELILAH! 

z
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SSOVERFLOWS$ B:2B3/A-A17/! B:2B3/A-A18/! B:2B3/A-A19/! 

B:2B4/A-A20/! B:2B4/A-A21/' 68:2B4/A-A22/! B:2B4/A-A23/!  B: 2B4 

P
e
p
e
 

nk 
ne
w 

o
o
 

a
m
 

:2BSIA-A25/! B:2B5/A-A26/! B:2B5/A-A27/'  B:2B5/A-A28/! 8; 2B5/ 

:2BS/A-A32/!'  B:2BG/A-B32/! B:2BG6/A-C32/' B:3H2/B-C1!! B:dH3I 

:3H3/B-B32/! B:3H3/B-C32/¢ i:3F2/17G-1/74L8244 L:3F2/17G-19!7 

13F3/16G-1/74LS8244 1:3F3/16G-19/74L5244 1:3F4/15C-1/7415244 

13F4/15C-19/74L9244 1: 3A2/23A-1/74_LS244 1:3A2/23A-19174_L5244 

13A3/22A-1/74L8244 1:3A3/22A-19/74LS244 1: 3Ad/1GA-1/ TALS 244 

IBA4SFIGA-19/74LS244 1:3A7/21A-1/74LS374 B:3C2/STRI-1/STR1!' Bia 

ISH21B-Bti! B:4D4/C1-2/10nF!  BidG3/C-Al/! B:4G4iC-Als! 1406) 

:4C6/SC+19/74F244 B:4G4/C-C1i! 1: 4E3/339C-1/ 74F244 0 2 24E9/ 330-19 

14G4/C-B32! B:4G4/C-C32/! B:a4GdiC-A42/! 1:6D2/10D-11/ PALIGRB8L 

16D4/5D-11/PAL16R4D 1: 7D2/3A~-15/74F241) 1:8C3/3D-1/AM29C821 

18E3/4D-1/AM29C821) [:17E4/31F-1/AM29841 1:1 7E2/30H-1/74F373 

:25F5/18F-11/PALiIGRAN 1:25D6! 24F~20/TMM2018D_ 25 1:2586/20F~18/1 

:25B6/20F-20/TMM2018D_ 25 B:25F7/SW1~2)SECMEO90320102! 1: 2566/25



GNT 

GNT2S~ 

GNT™ 

HIEN™ 

HIT 

HIT” £39 

HIT™O 

HIT™4 
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IBAPR> 

IBDAP~ 
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IBINPUT” 

IBINT™10 
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IBINT 12 

IBINT 13 

IBINT™15 
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ICONTIN™ 
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1:2583/16F-20/TMM 

1:25D3/23F-20/TM 

12566/21H-13/745260 1:25B3/1G6F~18/TMM2018D 25 

:2563/21F-17/AM9150 20) 1:25G3/24F-19/AM9150_20 

227D3/18G~-2/74F521 1:27D3/18G6-3/74F521 

:13B3/11B-12/74LS04! 1:13C3/12A-4/ 74PCTS34 

147021 7C-4174PCTI74 

PTEQI1F-9/74F04 0:48C7/14F-15/AM29CB21! 

16D2/10D-13/PAL16R8D! 1:12D6/iC-8!PAL16L8D 

TA3B3/11B<13/74LS04  [:48C7/14F-10/AM29C821 

:44B5 /4H-1/AM29821 1:46C5/ 2F-t1/ PALIGL8B 

:48E4/3F-1/PALIGL8D T:SOEG/6F-12) PALIGRSD! 

12566 /21H-5/74S260! 1: 36D4/ t2D-8/ PALIGRGD 

139A5/13G-1/74F04 

7 39A47RN17-8/4610X_101_ 103! 

:39C7/34D-E1/ND DELDGA 

125F5/18F-7/ PALI6R4D 

:27D6/19G-19/74F521! 

:25F5/18F-8/ PAL16R4D 

127D3/18G-19/74F521! 

12D5/A-A7/! B:42E5/R9-2/2.2KOHM! 

B:42ES/R2~-2/5.6KOHM! 

14C6/5C-3/74F244! 1 :12D6/1C~7/ PALIGL8D 

14C6/15C-7/74F2441 = 1:8C3/3D-10/AM29C821 

148E4/3F-9/PALIGL8D = 1:48C4/13F-4/AM29C821 

:4C6/5C-5/74F244! 1: 7D4/2A4-4/7438 1:8C3/3D-7/AM29C821 

14C6/5C-14/74F244! 0 1: 8C3/3D-5/ AM29C821 

145C6/6G~-4/ PALIGR4D 

14C6/5C-18/74F244! 

:4E3/33C-3/74F244! 

14E3/33C-5/74F244' 

14E3/33C-7/74F244! 

O:39AS/ 13G-2) 74F04! 

1: 2566! 21H-3/ 745260 

1:25G66/21H-2/745260 

B:42E5/R10-~-2/2.2KOHM! 

133A4/34G-18! 74PCT374 

:33A4/ 34G-17/ 74PCT374 

:33A4/ 346-14) 74PCTITA 

:33A4/ 346-13) 74PCT374 

14E3/33C-9174F244! 233A4134G-8 1 74PCT374 

24C6/5C-12/74F244! 9 1: 8C3/3D-G/AM29C821 

34E3/33C-16/74F244! E:7C4t4F-13/74FO04 

78C3/3D-9/AM29C821 

14E3/33C-14/74F244!  1:39C7/34D-B10/ND DELDGA 

13D3119A-17/74LS9244 9 T:13C5/10A-19/74PCTS34! 

m
e
m
e
 

313E5/8A-19/74PCT534! 9 0:19C4/23B-11/27256! 1: 20E6/8C-18/74PCT3 

:20E6/8C-19/74PCT373! B:20C7/29B-1tt/74LS245! = B:20C6/27B-11/74LS 

+20C4/21B-11/741LS245! B:20C3/19B-11/74L5245! 0: 26D4)27H-9/ 74PC1 

128E5S/9B-11/74PCT245! B:30D5/18B-9/74PCT245! B:32FS/34F~-9/ TMM20 

132F2/32F-2/74PCT245! -B:32H2/RN10-2/4610X_ 101 102! 1:35D5/15h- 

:39C7/34D-G13/ND DELDGA! 

14107 /24A-3/ T4PCT244! 

342C6/33G-14/AM29CB21! 

:39D3/19A-15/741S244 

oO: 

T:47C4/3C-19/ 74PCT374! 

T:13C5/40A-16/74PCT534! 

T:40G4/32B-2/74LS374! 

4105/25A-3/ 74PCT2441 

1:41E4/28A-18/74 

B:42B3/32H-27/SC26 

T:47E4/6D-19/ 74PC 

113E5/8A-16/74PCT534! | 0:19C4/23B-12/27256! 1:20E6/8C-17/74PCT3 

:20E6/8C-16/74PCT373! B:20C7/29B-12/7415245! B:20C6/27B-12! 7415 

120C4/21B-12/74LS245! B:20C3/19B-12/74LS245! 0:26D4/27H-7) 74PCT 

128E5/9B-12/74PCT245! B:30N5/18B-8/74PCT245! = B:32F5/34F-10/TMM2 

:32F2/32F-3/74PCT245! B: 32H2/RN1O-3/4G610X 101 102! 1:35D5/ 158= 

339C7/34D-G11/ND_DELDGA! 

141C7/24A~5/74PCT244! 

142C6133G-15/AM29C821! 

QO: 

T:47C4/3C-16174PCT374! 

T:40G4/32B-S/ 74LS8374! 

41C05/25A-S/ 74PCT244! 

13D2I17A-13/74LS244 1: 13E3/9A-15/74PCT534! 

Q:19C6/26B-13/27256! 11303/12A-15/74PCTS34! 

:20E5/9C-15/74PCT373! 

:20B4/20B-13/74LS245! 

:30D3/17B~7/74PCT245! 

:32H4/RN11-3/4610X 101 102 

T: 14102/27A-7/74PCT244! 

B: 

B: 

B:32F7/35F-t1 #FMM2018D_25! 

1:35D3/14B-13/74PCT244 

20B7/28B-13/74LS8245! 

20B3/ 16B-13/ 7415245! 

47C2#7C-15174PCT374! 

Tid 1E4/28A-17174 

B:42B3/32H-28/SC26 

T:47E4/6D-16174PC 

1:20E5/9C-14/74PCT 

B:20B6/ 24B-13/ 7415 

B:28E3/10B-13/74Pc 

B:32F3/33F-4:7 

0:40G6G6/34B 

Ti47E2/4C-15/ 74PCT



IDB1i1 

IDBi2 

IDBid 

IDB14 

TDBIS 

IDB2 

IDB3 

IDB4 
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21 
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21 

27 

25 

26 

130D3/17B-5/74PCT245! BB: 32F7/35F-14/TMM2018D 25! B:32F3/34F~6)7 

:32H4/RN11-5/4610X 101 102! 1:3SD3/ 14B-8/74PCT244 0:40G6/33B-9 

34102 /27A-12174PCT244! = 0:42C6/33G-20/AM29CB2t! 9 T:47C2/7C-9/ 74PC 

147E2/4C-9/ 74PCT374! 

13D2/17A-6/74LS244 T:13E3/9A-G! 74PCTS34! 

213C3/12A-6/74PCT534! 0:19CG! 26B-17/27256! 1:20E5/9C-7/74PCT37 

:20E5/9C-6/74PCT373! 6B: 20B7/28B-1G6/74LS245! B:20B6/24B-16/ 741.82 

:20B4/20B-16/74LS245!' 6: 20B3/1GB-16/74LS245! 8B: 28E3/ 1OB-16/74PC 

:30D3/17B-4/74PCT245! Bi32F7/35¥~-15/TMM2018D_ 25! B:32F3/33F-7'7 

:32H4/RN11-6/4G10X 101 102! 1:35D3!14B-G/74PCT244 0:40G6/33B-7 

14102 /27A-14/74PCT244! 0:42C6/ 33G-21/AM29C821' = T:47C217C-6/74PC 

147E2/4C-6/74PCT374! 

:3D2/47A-4174LS9244 1T:13E3/9A-S/ 74PCTSI34! 

213C3/12A-5/74PCT534! 0:19C6!) 26B-18/27256! 1: 20E5/9C-4/74PCT37 

120ES/9C-S/74PCT373! B: 2087) 28B-17!74LS245! 8: 20B6/24B-17/74LS2 

:20B4/20B-17/74LS245! B:20B3/1GB-17/7418245! A: 2REI/10B-17/74PC 

$30D3/17B-3/74PCT245!  B:32F7/ISF-1G6/TMM2018D 25! A: 32F3/33F-8/7 

:32H4/RN11~7/4610X 101 102! 1:95N3/ 14B-4/74PCT244 O:40G66/33B-5 

14102/27A-16/74PCT244! 9 =0:42C6/33G-22/AM29C821! TT: 47C2!/7C-S/74Pc 

147E214C-5/74PCT374! 

13D2/17A-2/74LS244 9 T:13E3/9A-2/74PCTS34! 

213C3/12A-2/74PCT534! 0: 19CG6/26B-19/27256! 1:20E5/9C-3/74PCT37 

1:20E5/9C~2/74PCT373! B:20B7/28B-18/74LS245! B:20B6/24B-18/ 74L52 

:20B4/20B-18/74LS245! B:20B3/1GB-18/74LS245! 6: 283! 108-18) 74PC 

130D3/17B-2/74PCT245! BB: 32F7/35F-17/TMM2018D 25! Bi 32F3/33F-9/7 

132H4/RN41-8/4610X 101 102! 1:35D3/14B-2/74PCT244 0:40G6/33B-3 

14102 /27A-18/74PCT244! O:42C6/33G-23/AM29C821! T:47C2/7C-2/74PC 

147E21/4C-2/74PCT374! 

13D3/49A-13/74LS244 9 1T:13C5/10A-15/ 74PCT534! 

:13E5/8A-15/74PCT534!  0:19C4/238-13/27256! 1: 20EG6/8C-14' 74PCT3 

120EG/8C-15/74PCT373! 8: 20C7/298-13/74L8245! = B:20C6!27B-13!74LS 

720C4/21B-13/ 7418245! 

+28ES/9B-13/74PCT245! B:30D5/18B-7/74PCT245! BW: 32F5/ 34F-11/TMM2 

132F2132F-4/74PCT245! Bs 32H2/RN10-4/4610X_101_ 102! B:34b4/22F- 

:35D5/15B-13/74PCT244 B:39C7/34D-H19/ND DELDGA! T:40G4/32R-6/74 

141E4/28A-14!/74LS273 0:4107/24A-7/74PCT244! O:41CS!25A-7! 74PCre 

:42B3/32H-1/SC2661!) 0:42C6/33G-1G/AM29C821! -T:47C4/3C-15/ 74PCT3 

147E4/6D~15/74PCT374! 

13B3/19A-11/74LS244 9 1:13C5/10A-12/74PCT534! 

113E5/8A-12/74PCT534! 0:19C4/23B-15/27256! 1: 20E6/8C-13/ 74PCT3 

:20E6/8C-12/74PCT373! =: 2007/29B-14/74L8245! B:20C6/27B-14/74L5 

120C4/21B-14/ 7415245!  B:20C3/19B-14/74L8245! 8B: 28E5/9R-14'74PCT 

330D5/18B-6/74PCT245! B:32F5/34F~-13/TMM2018D 25! B:32F2/32F-5/7 

:32H2/RN10-5/4610X 101 102! (:35D5/15B-11/74PCT244 

23907 /34D-H12/ND_DELDGA! T:40G4/32B-9/74LS374! 1:41E4!/28A-13/74 

1t41CT/24A-9/74PCT244! 0:41C5/25A-9/74PCT244! 8: 42B3/32H-2/5C266 

142C6/33G-17/AM29C821!) 0 T:47C4/3C-12/74PCT374! T:47E4/6D-12/74PC 

:3D3/19A-8/74L5244 T:13C5/10A-9/74PCT534! 

16 

:3D2/17A-11/74L5244 1:13E3/9A-12/ 74PCT534! 

113C03/12A-12/74PCTS34! = 0:19C6/ 26B-15/27256! 1 :20ES/9C~-13/ 74PCT 

:20E5/9C~-12/74PCT373! 1B: 2087/28B-14/74LS245! B: 20K6! 245-14! 74LS 

120B4/20B-14/74LS245! B:2083/t6B-14/74L5245! Bb: 28E3/ 10B-14/74PC 

130D3/17B-6/74PCT245!)  - BB: 32F7/35F-13/TMM2018D 25! B:32F3/33F-5/7 

:32H4/AN11-4/46t0X 101 102! [:35D3/ 14B-14/74PCT244 0:40G6/35B- 

144C2/27A-9/74PCT244! = 0:42C6/33G-19fAM29CB21' T:147C2/7C-12/74PC 

147E2/4C-12!74PCT374! 

13D2/17A-B/74LS244 T:13E3/9A~-9! 74PCT534! 

113C3/12A-9/74PCT534! 0:19C6/ 26B-16/ 27256! 1; 20£5/9C-8/ 74PCT37 

120E5/9C-9/74PCT3731! B:20B7/28B-1t5/74L5245! B:208G/24B-15/74L52 

:20B4/20B-15/74L5245! B:2083/16B-15/7418245! B:28F3/ 1OB-15/74PC 

120C3/19B-13/74LS245' 0: 26D4/27H-S/ 74PCT
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 113E5/8A-9/74PCT534! 0:19C4/23B-16/27256! 1: 20EG/8C-8/74PCT373 

120E6/8C-9/74PCT373! B:20C7/29R-15/7415245! B:20CG/27B-15/741LS2 

120C4/21B-15/ 7418245!) B: 20)C3/19B-15/74LS245! 0: 26D4/27H-3/74PCT 

:28E5/9B-15/74PCT245! 6: 30D5/18B-5/74PCT245!0 BB: 32F5/34F-14/TMM2 

332F2/32F-6/74PCT245! = B: 322) RN10-6/4G10xX 101 102! £:35D5/155- 

:39C7/34D-H11/ND_DELDGA T:40G4/32B-12/74LS374! Tid EA 28A-8/ 741 

T41C7I24A-12/74PCT244! 024105) 258-121 74PCT244! = 8 42B3/32H-5/SC2 

142C6/33G-18/AM29C821!) T:47C4/3C-9/74PCT374! T:47E4/G6D-9/74PCT3 

13D3/19A-6/74LS244 9 :13C5/10A-G/ 74PCT534! 

113E5/8A-G6/74PCT534!  0:1904/23B-17/27256! 1: 20EG/8C-7! 74PCT373 

+ 20E6/8C-6/74PCT373! Bi 2007/298-16/74L5245! B:20C6/27B-16/74LS2 

+20C4/21B-16/74ES245! BB: 20C3/19B-16/74L5245! B:28E5/9B-16/74PCT 

130D5/18B-4/74PCT245!  B:32FS/34F-A5/TMM20t8D_ 25! B:32F2/32F-717 

132H2/RN10-7/4610X 101 102! 1:35D5/15B-6/74PCT244 1:39C7/34D-J 

140G4/32B-15/74LS374! 1 :41E4/28A-7/74LS273 GO: 41C7/ 244-141 74PCT2 

:41C5/25A-14/74PCT244!) 8 :42B3/32H-6/5C2661! 9 T:47C4/3C-6/74PCT37 

147E4/6D-6/74PCT374! 

:3D3/19A-4/74L8244 T:13C5/10A-5/74PCT534! 

113E5/8A-5/74PCT534!  0:19C4/238-18/27256! 1: 20EG/8C-4174PCT373 

1 20E6/8C-5/74PCT373!' = B:20C7/29H~-17/74LS245!  B: 20C6/27B-17/74L52 

120C4/21B-17/74LS245! B:20C3/19B-17/74L5245! B:28E5/9B-17174PCT 

130D5/18B-3/74PCT245! 8; 42F5/34F-1G6/TMM20t8D 25! B:32F2/32F-8/7 

:32H2/RN10~8/4610X 101 102! 1:3505/158-4174PCT244 1:39C7/34D-J 

140G4/32B-16/ 7415374! I1:41E4/28A-4/74LS273) 0:41C7/24A-16/74PCT2 

:4105/25A-16/74PCT244! B:42B3/32H-7/5C2661! T:47C413C-5174PCT3I7 

147E4/6D-5/ 74PCT374! 

13D3/19A-2174LS244 T:13C5/10A~2/74PCT534! 

113E5/8A-2/74PCTS34! 0: 49C4/23B-19127256! 1: 20E6/8C-3/74PCT373 

120E6/8C~2/74PCT373! B:2007/29B-18/74LS245! B:20C6/27B-18/74L52 

120C4/21B-18/74~5245! B:2003/19R-18/7415245! 68: 28E5/9R-18/74PCT 

:30D5/18B-2/74PCT245! BB: J2PS/34F-17/)TMM2018D 25! B:32F2)32F-9/7 

:32H2/RN10-9/4610N 101 102!  1:35N5/1SB-2/74PCT244 1:39C7/34D-K 

140G4/32B-19/74LS374! £:41E4/28A-3!74LS273 0:41C7/24A-18/ 74PCT2 

:4105/25A-18/74PCT244! = =8:42B3/32H-8/SC2661! T:47C4/3C-2/74PCT37 

147E4/6D-2/ 74PCTI74! 

:3D2/17A-17/74L5244 T:13E3/9A-19/74PCTS34! 

313C3/12A-19/74PCT534! 0:19C6/26B-11/ 27256! 1:20E5/9C-18/74PCT 

:20E5/9C-19/74PCT373! B:2057/28B-11/74LS245!' B:20BG/ 248-11! 74LS 

:20B4/20B-11/74LS245! 8:2083/1GB-11/74LS245! 8: 28E3/ 10B-11/ 74PC 

:28B7/8B-17/741LS244 B:30D3/178-9'74PCT245! B:32F7/ ISF-9/TMM2018 

:32F3/33F-2/74PCT245! BB: 32tH2'RN10-10/4610X_101_ 102! 1:35D3/ 148 

140G6/33B~18/74LS244! 0:44C2/27A~3!/74PCT244!) T:47C2/7C-19/ 74PCT 

1:47E2/4C-19/74PCT374! 

13D2/17A-15/74LS244 T:13E3/9A-16! 74PCT534! 

113C3/12A~16/74PCT534! = 0:19C6/26R-12/27256! 1:20E5/9C-17/74PCT 

120E5/9C-16/74PCT373! B:2087/28B-12/74LS245! B:20B6/24B-12/74LS 

:20B4/20B-12/74L9245! 6:20B3/16B-12/ 7418245! B:28E3/10B-12/74PC 

130D3/17B-8/74PCT245!  B:32F7/35F=10/TMM2018D 25! B:32F3/33F~3/7 

:32H4/RN11-2/4610X 101 102! 1:35D3/14B-15/ 74Ppcr244 0:40G66 ! 43B- 

:41€2/27A~-5174PCT244! “Tp :470217C=16174PCT374) T:47E2/4C-16/ 74PCT 

  

  

125F5/18F-14/ PALIGR4D! 

14E3/33C-18/74F244!  1:39C7/34D-C10!ND_DELDGA 

:3G6/B-B6/! 1:41C7/24A-17!74PCT244 

:3G6/B-B1i3/! = £:41C7!/24A-15/74PCT244 

:3G6/B-B7/! 1:41C7/24A-13/74PCT244 

:3G5/B-88/! 1:41C7/24A-11/ 74PCT244 

13G5/B-B1i7/! 1:41C7/244-8/74PCT244 

:3G5/B-BS/! 1:41C7!24A-6/74PCT244 

:3G5/B-B4/! 1:41C7/24A~-4174PCT244 

:3G5/B-B15/! 1:41C7/24A-2/74PCT244
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133ES/TPi-1/TESTPOINT! 0:33B7/28F-S11/ND DELILAH! 

141E4/28A-19/74L5273! 8 

2741E4/28A-16/74LS273! 

141E4/28A-15/74LS273! 

141E4/28A4-12/74LS273 

:6D2/10D-44/PALI6R8D! = 1:7D2/3A-11/74F241 

170518G-2/74FO0 = 1:12E4/2C-6! PALIGL8D 

:33B7/28F~AGIND DELILAH! = 1:40D7/35C-21/MC68705U3 

:6D2/10D-3/PALiGR&D 1:6D4/5D-9/ PAL1GR4D 

712D2/11D-14/PAL16L8D! 1: 3686) 25H-5/74F00 1:36B6/ 25H-9/ 74F00 

:39C7/34D-L6/ND_DELDGA! 1:45C4/9G-3/PAL16R4D 

:7D2/3A-9/ 74F241 O: TELIRNI3-6/4610X_ 104 102! 

:33B7/ 28F-R13/ND DELILAH 

1 4C6 15C~16/74F244! 1: 8C3/3D~4/ AM29C821 

14E3/33C-12/74F244!  1:39C7/34D-A12/ND_DELDGA 

13F3/16G-13/74LS244 1:23D5/23H-17/74PCT244 

129B3/22G-8/TMM2018D 25 1:29D3/24G-8/TMM2018D 25 1:29B6/23G-8/ 

:29D6/25G~8/TMM2018D 25 0:33B7/28F-M17/ND DELILAH! 

:3F3/16G-11/74LS244 1: 23D5/23H-15/74PCT244 

129B3/22G-7/TMM2018D 25 1: 29D3/24G-7/TMM2018D 25 1: 29B6/ 236-7! 

129D6/25G-7/TMM2018D 25 0:3387/28F-M15 ND_DELTLAH! 

:3F3/16G6-8/74L8244 1:23D5/23H-13/74PCT244 

129B3/22G-G6/TMM2018D 25 [:29D43/24G-G/TMM2018D_ 25 1: 29B6/23G-6/ 

129D6/25G-G6/TMM2018D 25 0:33B7/28F-L17/ND DEIILAH! 

t3F3/16G-6/74LS244 9 1:23D5/23H-11/74PCT244 

:29B3/22G-S/TMM2018D 25 1:29D3/24G-5/TMM2018D_25 1: 29B6/23G-5! 

+ 2906! 25G S!TMM2018D_25 0:33B7/28F-L15/ND DELILAH! 

:3F3/16G-4/74L8244 = 1:23D5/23H-8/ 74PCT244 ~ 

:29B3/22G-4/TMM2018D 25 £:29D3/24G-4/TMM2018D 25 1: 29B6/ 236-4! 

:29D6 1256-4 /TMM2018D_25 0:33B7/28F-K16/ND_DELILAH! 

:3F3/16G-2/74LS244 91: 23D5/ 23H-6/ 74PCT244 

129B3/22G-3/TMM2018D 25 1:29D3/24G-3/TMM2018D_ 25 1 :29B6/23G-3/ 

7 29D6/25G-3/TMM2018D 25 0:33B7/28F-K17/ND DELILAH! 

:3F2!17G-17/74L8244 8 1:2305/23H-4 74PCT244_ 

+ 29B3/22G-2/TMM2018D 25 1:29D3/24G-2/TMM2018D_25 1:29B6/23G=2) 

:29D6/25G-2/TMM2018D 25 0:33B7/28F-K14/ND_ DELILAH! 

13F2/17G-15/74L5244 961: 23D5/23H-2/74PCT244 

+ 29B3/22G-1/TMM2018D 25 1:29D3/24G-1/TMM2018D 25 1:29B6/23G-1! 

129DG6/25G-1/TMM2018D 25 0: 33B7/28F-J17/ND DELILAH! 

13F2/17G-13/ 74.8244 “1:2303/ 156-17 7apcr244 

129B3/22G-23/TMM2018D 25 = 1:2903/24G-23/TMM2018D 25 

:29B6/23G-23/TMM2018D_25 1: 2906/25G-23/TMM2018D 25 

:33B7/28F-K1S5/ND DELILAH! ~ 

13F2/17G-41/74LS244 = 1:23D5/15G-15/74PCT244 

:29B3/22G-22/TMM2018D 25 1: 29D3/24G-22/TMM2018D 25 

1 29B6/23G-22/TMM2018D 25 1: 2906 /256-22/TMM2018D 25 

+33B7/28F-J16/ND DELILAH! ~ 

13F2/17G-8/74LS244 1:23D3/15G-13/74PCT244 

:29B3/22G-19/TMM2018D 25 1:2903/24G-19/TMM2018D_25 

:41F5/14A~-5/74LS38 

:41F4/29A-5/74F08 

TA1F5S! 14A-9174LS38 

:41F5/14A-4/74LS38 

a
e
)
 

29B8G/23G-19/TMM2018D 25) 1:29DG/25G-19/TMM2018D 25 

:33B7/28F-H1i7/ND_ DELILAH! 

:3F2/17G-6/74LS244 1: 23D43/15G-11/74PCT244 

133B7/28F-J14/ND DELILAH! 

13F2/17G-4/7418244 1:23D3/15G~-8/ 74PCT244 

:33B7/28F-H16/ND_DELILAH! 

13F2117G-2/74LS244 = 1:2303/15G-G/ 74PCT244 

333B7/28F-J15/ND DELILAH! 

:32F5/34F-8/TMM2018D 25 1:32F7/35F-8/TMM2018D_25 

:33B7/28F-K1ND_DELILAH! 

:32F5/34F-7/TMM2618D 25 1:32F7/35F-7/TMM2018D 25



LAA2 

LAA 

LAPA™ 

LBAO 

LBA1 

LBA2 

LBA3 

LBDO 

LBD1I 

LBD1O 

LBD11 

LBDi2 

LED13 

LBDi4 

LBDiS 

LBD1I6 

LBD17 

LBD18 

LBD19 

LBD2 

LBD20 

LBD21 

LBD22 

LBD23 

wn 

19 

:33B7/28F-J4/ND DELILAH! 

:32F5/34F-6/TMM2018D_ 25 1:32F7/35F-6/TMM2018D 25 

+33B7/28F-K2/ND DELILAH! ~ 

132F5/34F-S/TMM2018D 25 1:32F7/35F-5/TMM2018D 25 

133B7/28F-J3/ND DELILAH! ~ 

123D3/15G-1/74PCT244 = 1:23D3/15G-19) 74PCT244 

123D5/23H-1/74PCT244 = 1:2305'23H-19/ 74PCT244 O:24A2/21G-12/PALt 

232F5/34F-4/TMM2018D 25 1:32F7/35F-4/TMM2018D 25 

:33B7/28F-L1/ND_DELILAH! 1: 36B3/15D-9! PALIGRAD 

232F5/34F-3/TMM2018D 25 1:32F7/35F-3/TMM2018D_ 25 

+33B7/28F-Mi/ND_ DELILAH! 1:36B3/15D-8/) PALIGR4D 

:32F5/34F-2/TMM2018D 25 1: 32F7/35F-2/TMM2018D 25 

{33B7/28F-K4/ND DELILAH! 

:32FS/34F~-1/TMM2018D 25 F:32F7/35F-1/TMM2018D 25 

:39B7/28F-Ni/ND_DELILAH! 1: 36B3/ 15D-7/ PAL16R4D 

13E7/4G-17/74F244 B:10D6/6A~-13/ 74ASG648! 

:11D5/6B-11/74AS646! T:14D6!6C~19/ 74PCT374! 1:44B2/3H-2/AM2982 

146C5/2F-3/PALIGL8B B:46D2/4H-2/AM29CB833! 1:4 7E4/6D-18/74PCT374 

:47A5/RN25~2/4610X 101 102! 

13E7/4G-15/74F244 B:10D6/GA-14/ 74AS648! 

:11DS/6B-10/74ASG46! = T:14D6/6C-16/ 74PCT374! 1:44B2/3H-3/AM2982 

146C5/2F-4/PALIGL8B B:46D2/1H-3/AM29C833!  1:47E4/G6D-17/ 74PCT374 

T47ASIRN25~3/4640X 101 102 

:3D7/5G-13/74F244 = B:10D4/S5A-15! 7445648 

111D4/7B-9/74AS646! -T:14D5/45-15/ 74PCTI74! 1:44B5/4H-3/AM2982t 

'46D4/2H~4/AM29C8331!) = 1:47E2/4C-14/74PCT374 0:4 7A4/RN24-4/4610X% 

:3D7/5G-11/74F244 B:10D4/5A-16) 74A5648¢ 

:11D4/7B-8/74AS646 T:14D5/4B-12!/ 74PCT374! 1: 4485! 4H-4/AM29821 

146D4/2H-S/AM29C833!)  [:47F2/4C-13/74PCT374 9: 47B4/RN24-5/4610X 

13D7/5G-8'74F244 B:10D4/5A-17/ 7448648! 

311D4/7B-7/74AS646' 9 T:14D5/4B-9/ 74PCT374! 1:44B5/4H-5/ AM29621 

146D4/2H-6/AM29C833!  1:47E2!/4C-8/74PCT374 0:47B4/RN24-6/4610X 1 

13D7/5G-6/74F244 B:10D4/5A~18/ 7445648! 

111D4/7B-6/74AS646! = 1T:14D5/48-6/74PCT374! 1:44B5/4H-G/AM29821 

146D4/2H-7/AM29C833! 1:47E2/4C-7/74PCT374 9 0:47B4/RN24-7/4610X 1 

:3D7/5G-4/74F244 B:10D4/5A-19/74aS5648! ~ 

:11D4/7B-5/74A5S646!) -7T:14D5/48-S/74PCT374! 1:44B5/4H-7/ AM29821 

346D4/2H-8/AM29C833! 1:4 7E2/4C-4/74PCT374 0: 47B4/RN24-8/46510X 1 

13D7/SG-2/74F244 B:10D4/5A-20/74A5648! . 

:11D4/7B-4/74AS646 T:14D5/4B-2/74PCT374! 1:44BS/4H-8/AM29821 

14604/2H-9/AM29C833! [:47E2/4C-3/74PCT3I74 OG: A7BAIRN24-9/4610K 1 

:10D2/4A-13/74AS648! | =1:14D3/3B-19/ 74PCT374! 7 

144B5/4H-9/AM29821 1:47C4/3C-18/74PCT374 O:47A3/RN23-2/4610X 1 

210D2/4A-14/74AS648'! | -T:14D3/3B-16) 74PCT374! ~ 

144B5/4H-10/AM29821 9 -1:47C4/3C-17/ 74PCT374 O0:47A3/RN23-3/4610X 

110D2/44-15/74AS648! = T:14D3/3B- £5) 74PCT374? ~ 

144B2/3H-11/AM29821  1:47C4/3C~14/ 74PCT374 0:47A3/RN23-4/4610X 

110D2/4A-16/7445648! 1T:14D3/3B-12! 74PCT374! - 

:44B5/4H-11/AM29821  1:47C4/3C-13) 74PCTI74 0:47B3/RN23-5/4610X 

:BE7/4G-13/74F244 B:10D6/GA-15/ 74A5648! ~ 

211D5/6B-9/ 74AS646! = T:14D6/GC-15/74PCT374! 1: 44B2/ 3H~4/AM29821 

146D2/1H-4/AM29C833! I:47E4/6D-14/74PCT374 0: 47A5!RN25-4/4610X 

140D2/4A-17/74AS648!  T:14D3/3B-9/ 74PCT3741 - 

147C4/3C-8/74PCT374 0: 47B3/RN23-6/4610N 101 102! 

110D2/4A-18/74AS648! 9 T:14D3/3B-6/ 7APCT374! 

147C4/3C-7!/74PCT374 0: 47B3/RN23-7/4610X 101 102! 

110D2/4A-19/74AS648!  F:1403/3B-S/74PCT374' 

347C4/3C-4!74PCT374 =0:47B4/RN23-8/ 4610X 101 (102! 

:10D2/4A-20/74AS648! T: 14D3/3B-2/74PCT374! 

t47C413C-3/74PCT374 0:47B3/RN23-9/4610X 101 102!



LBD 

LEDS 

LEDS 

LEDS 

LDEXM™ £34 

LDR £50 

LERR™ 

LEVO 

LHIT 

LOAD” 

LOCK™ 

LOEN25~ £50 

LOEN™ 

LPERR™ 

LSHADOW 

LuUAg 

LUAL 

16 

20 

20 

T 

B 

I 

oO 

I 

B 

I 

9 

I 

B 

B 

I 

B 

B 

I 

B 

B 

I 

B 

B 

I 

5 

B:4604/2H-3/AM29C833!  [:47E2/4C-17/74PCT374 0:47A4/RN24-3/4610X 

i 

T 

I 

1 

1 

T 

T 

T 

B 

T 

oO 

QO 

° 

Go 

I 

B 

I 

T 

1 

1 

1 

I 

I 

0 

1 

T 

:3E7/4G-11/74F244 B:10D6/6A-16/ 74AS648! 

111D5/6B-8/74AS646! T:14D6/G6C-12/74PCT374! 1:44B2/3H-5/AM29821 

:46CS/2F-S/PALIGL8B B:46D2/1H-5/AM29C833! 1:47E4/6D-13/ 74PCTI74 

:47BS/RN25-5/4610X 101 102! 

13E7/4G-8/74F244 B:10D6/6A4-17/ 7448648! 

111DS5/6B-7/74A5646! 9 =T:14D6/6C-9/74PCT374! 1:44B2/3H-6/AM29821 

146C5S/2F-6/PALIGL8B B:4602/1H-G/AM29C833! 1:47E4/6D-8/74PC 4 

:A7BS/RN25-6/4610X_ 101 102 

13E7/4G-6/74F244 B:10D6/6A-18/ 7445648! 

t12D5/G6B-6/74AS646!) 1T:14D6/6C-6/74PCT374! 1:44B2/3H-7/AM29821 

:46D2/1H-7/AM29C833! 1: 47E4/6D-7) 74PCT374 0: 47B5/RN25-7/4610X + 

13E7/4G-4/74F244 B:10D6/6A-19/ 7445648! ~ 

:11D5/6B-S5/74AS646t = T:14D6!16C-5/74PCT374! 1:44B2/3H-8/AM29821 

146D2/1H-8/AM29C833" T:47E4/6D-4/74PCT374 9 0:47B5/RN25-8/4610X 1 

13E7/4G-2174F244 B:10DG6/6A-20/ T4AS648! ~ 

111D5/6B-4/74AS646!  -T: t4D6/6C-2/74PCTI74! 1: 44B2/3H-9/AM29821 

146D2/1H-9/AM29C833!)  1:47E4/6D~4/74PCT374 0:47BS/RN25-9/4610X 1 

13D7/5G-17/74F244 8: 10D4/5A-14174AS648! ~ 

111D4/7B-11/ 7445646!  T: 1405! 4B-19/74PCT374! 1:44B2/3H-10/AM298 

146D4 / 2H-2/AM29C8331 {:47E2/4C-18/74PCT374 0:4 7A4d/RN24-2/4610X 

13D7/5G-15/74F244 8; 10D4/5A-14/ 74AS648! 

:11D4/7B-10/74ASG4G!) 1: 14D5/4B-16/ 74 PCTI74! 124485 /4H-2/AM2982 

  

13A4/1G6A-11/ 74LS244 1:18B2/15F-5/PALIGL8D 

£18C1/29A-1/74F08 1:19C6126B-20/27256 —-1:19C6/2G8-22127256 
:19C4/23B-20/ 27256 £:49C4/23B~22127256 1:3387/28F-PtO/ND DELILA 

'34D3/19F-8/PALIGRAD 1:34D4/22F-9/PALIGRAD T :36B5/14D-17/PALIGR 

36F2/9D-5/74F02 1:36F2/9D-G/74F02 0:39A4/RN17-7/4610X 101 103! 
:39C7/34D-E3/ND_DELDGA 1:42A1/11B-1/ 741804 ~ 
:34D4/22F-17/ PALIGRAD! 
:50B6 /5¥-15/PALIGR8D! 
:6D6/8D-13/PAL16L88! 1: 46D2/ 1H-10/AM29C833! 
146D4/2H-10/AM29C833! 1 :46E5/8J-1/ 7418112 1:4GE7/80~13/ 7415112 
246F3/R21-2/3300HM! 1:47D7/4F-8/ PALIGL8B 

134D6/26H-12/PALI6L8B! 1: 40D7/35C-19/NC68705U3 
:39C7t 34D-M9/ND_DELDGA! {:440D7/35C-20'MC68705U3 

12D4/A-CiS/! Br4D1/RNI-2/4G10K 101 102! 
14E3/33C-2/74F244 0:4C2/C-B12/! 

12E2/RN1-8/4610X 101 102! O:2N41A-C20/ + 

14206 1336-5 /AM29C821 
:50B6/SF~16/PAL16R&D! 
:44B2/3H-1/AM29821 [1 48E4/3F-4/ PALIGLBD 
150B6/5F-2/PALIGR8D T:SOEG/6F-13/PAL16R8D! 

:6D6/8D-7/PAL16L8B 0:4GE7/8J-7/74LS112! 
13A4/164-15/74L5244 1:24A2/21G~t1/PALIGL8D 

:24A3/17F-3/74F10 1:25F5/18F-4) PALIGRAD 1:27D3/18G-4/74F521 

133B7/28F~Q1G/ND DELILAH! 3: 36BG/32C-4/74F32 1: 36R6/32C-2/ 74F32 

:39C7/34D-F3/ND_DELDGA 0:39A4/RNI7-6/4G10X_101_103! 
13A3122A-11/74LS244 0: 17E4/) J1F-1-4/AM298418 ~ 

1:19C6/26B-8/27256 1:19C4/23B-8/27256 1: 2217) 19C-16/TMN2068D_25 
1:22B6/18C-16/TMMZOG8N 25 1:22B4/17C-16/TMMZ068D_25 1:222/16C~1 
1:22C6/22C-16/TMM20G8R_25  1:22C7/23C-16/TMN20G8N_25 

1 122C4/21C-16/TMM2068D 25 1: 220:2/20C-16 TMM2068D_25 1:22D6/26C-1 

1: 22D7/27C-16/TMM20G8D 25 §:2204/25C-16/TMM2068D 25 

1:22D2/24C~16/TMM2068D 25 {:22F6/3OC-16/TMM2068D 25 1:22F7/31C-1 
1:22F4/29C-16/TNN20G8D 25 1:22F2/28C-16/ TMN2068D_25 
1:3A3/22A-8/74LS244 O:17E4/31F-151AN29841 i 

1:19C6/26B-7/27256 £:19C4/23B-7/27256 1: 22B7/19C-17/TMM20G8D 25 

1: 22B6/ 18C-17/TMM2068D 25 1:22B4/170=17 /TMM2068D 25 1:22B2/ 16c t 

1:22C6122C-17/7NM2068D_25 1: 22C7/23C~17/TMM2068D_25



LUAIO 

LUAI1 

LUAL2 

LUAZ 

LUAI 

LUAa 

LUAS 

LUAG 

LUAT 

20 

20 

20 

20 

20 

20 

20 

20 

1:22C4/21C-17/TMM2068D_25 

1:22D7/27C-17/TMM2068D 25 

1:22D2/24C-17/TMM2068D_25 

1:22F4/29C-17 fTMM2068D 25 

:3A2123A-6/ 7419244 T:17E 

119C6/26B-2/27256 1:19C4 

$2286/18C-7/TMM2068D 25 

122C6/22C-7/TMM2068D 25 

122C2/20C-7/TMM2068D 25 

:22D4/25C-7/TMM2068D 25 

:22F7/31C~7/TMM206BD 25 

1GA2f 238-41 74189244 Tl 17E. 

119C6/26B-26/27256 1:19C. 

:22B6/ 18C-8/TMM2068D 25 

222C6/22C-81TMM2068D 25 

1 22C2/20C-8/TMM2068D 25 

$22D4/25C-8/TMM2068D 25 

:22F7/31C-8/TMM2068D 25 

1:3A2/23A-2/74L8244 9 1:17D 

147D6/11F-12/74S37 PTE! 

248B2/15F-13/PALI6L8D! IT 

:36BS/14D-8/ PAL16R4D 

© 3A3S22A-6/74L8244 0: 1 7E: 

:19C6/26B-6/27256 1:19C4 

322B6/18C-18/TMM2068D 25 

qT: 22C6/22C-18/TMM20G8D 25 

1:22C4/21C-18/TMM2068D_ 25 

1:22D7/27C-18/TMM20G68D 25 

1;22D2/24C-18/TMM2068D 25 

1:22F4/29C-18/TMM2068D 25 

1:3A31224-4/74LS244 0: 17E. 

1:19C6/26B-5/27256 1:19C4 

1:22B6/18C-19/TMM2068D 25 

1:22C6/22C-19/TMM2068D 25 

1:22C4/21C-19! TMM2068D_25 

1:22D7/27C-19/TMM2068D 25 

1:22D2/24C-19 i TMM2068D_25 

1:22F4/29C-19/TMM2068D 25 

13A3122A-2!/74L5244 O:17E 

:19C6/26B-4/27256 1:19C4 

+22B6/18C-1/TMM2068D 25 

122C6/22C-1/TMM2068D 25 

:22C2/20C-1/TMM2068D 25 

122D4/25C-1t JTMM2068D_ 25 

:22F7/31C~1/TMM2068D 25 

13A2/23A-17/74LS244 0:17 

119C6/26B~-3/27256 1:19C4 

:22B6/18C-2/TMM2068D 25 

122C6/22C-2/TMM2068D_ 25 

722C2/20C-2/TMM2068D 25 

:22D4/25C-2/TMM2068D 25 

2 22F7/31C~2/TMM2068D 25 

13A2/23A-15/74LS244 0:17 

  

r
r
 

:22B6/18C-3/TMM2068D 25 

122C6/22C-3/TMM2068D 25 

122C2/20C~3/TMM2068D 25 

:2204/25C-3/TMM2068D 25 

:22F7/31C-3/TMM2068D 25 

:3A2/23A-13/74LS244 0:17 F
e
 

:19C6/26B-25/27256 1:19C4/23B-25/27256 

t 722C2/20C-17/TMM2068D_ 25 1: 22D6/26C-1 

1:22D4/25C-17/TMM2068D 25 

§:22F6/30C-17/TMM20G8D 25 1:22F7/31C-1 

1: 22F2/28C-17 (THM2068D_25 

2/30H-G/ 74F373! 

423B-2/27256 1:22B7/19C-7/TMM2068D 25 

1: 22B4/ 17C-7/ TMM2068D_ 25 1:22B2/ 16¢-7 T 

1:22C7/23C~7) TMM2068D 25 1:22€4/210-7/7 

1 :22D6/ 26C-7/TMM2068D_ 25 1:22D7/27C-7/1T 

1:22D2/24C-7/ TMM2068D_25 1:22F6/30C~7! 

1:22F4/29C-7 PTMM2068D_ 25 1: 22F2/28C-7'T 

2! 30H-5/74F 373! 

41 23B-26/27256 1:2257/149C-8/TMM2068D 2 

1:22B4/17C-8/TMM2068D 25 1:22B2) 16C-8'T 

B:22C7/23C-8/TMM2068D 25 1:22C4/21C-8'T 

1: 226 /26C-8 TMM2068D_25 1: 22D7/27C-8/7T 

1:22N2/24C-8/TMM2068D 25 1: 22FG/30C-8) 

1:22F4/29C-8 TMM2068D_ 25 0:22F2/28C-8'T 

G1 11F-15/ 74837 

2/30H-2/74F373! Pi17E7/31G-1/AM29841 

119C6!26B-27/27256 1:19C4/23B-27127256 

i) 31F-1GfAM29841! 

'23B-6/ 27256 1:22B7/19C-18/TMM2068D 25 

1:22B4/17C-18/TMM2068D 25 1: 22B2/16C~1 

1: 2207! 23C-1B8/TMM2068D_ 25 

§:22C2/20C-18/TMM2068D 25 1:22nG/26C~1 

1:22D4/25C-18) TMM2068D_25 

}:22F6/ 30C-18/TMM2068D 25 1:22F7/31C~2 

£:22F2/28C-18/TMM2068D 25 

4/31F-17/AM29841! 

(23B-5/27256 1:22B7/19C-19/TMM20G8D 25 

1 :22B4/47C-19/TMM2068D 25 T +2282/16C-1 

£:22C7/23C-19/TMM20G68D 25 

1:22C2/20C-19/TMM2068D 25 1: 22D6/26C-1 

1:22D4/25C-19/TMM2068D 25 

I 122F6/30C~19/TMM2068D 25 Ti: 22F7I31C~-1 

1.22F2/28C-19/TMM20G8D 25 

4tJ1F-18/AM298414 

/23B-4/27256 1:22B7/19C~1/TMM2068D 25 

1:22B4/17C-1/TMM2068D 25 1:22B2/16C-1/ 6 

1:22C7/23C-11TMM20G8D 25 1:22C4/21C-1/T 

1:22DG6/2G6C-1 fTMM2068D_ 25 £:22D7/27C-1'T 

1:22D2/24C-1/TMM2068D 25 1: 22F6/30C~1 

1: 22F4/29C-1 #TMMZ2068D 25 1:22F2/28C-1) 17 

E4/31F-19/AM29841! 

123B-3/27256 1:22B7/19C-2/TMM20G68D 25 

1:22B4/17C-2/TMM20G8D 25 1: 22B2! 16-2 T 

1:2207/230~2/TMN2068N_25 [:22C4/21C-2/7 

1: 22D6/26C-2/TMM2068D 25 1: 22N7/27C-2/T 

1:22D2/2-1C-2/TMM20G8D 25 1: 22F6/30C-2) 

[:22F4/ 290-2 /TMN2068D_25 1:22F2/28C-2/7 

E4/31F-20/AM29841! 

1:22B7/19C-3/ TMM2068D 2 

1:2284/17C-3/TMM2068D 25) 1:22B2/ 16C-3/T 

1: 22C7/23C-3/TNH2068D_25 [52204/21C-3/7T 

1: 22DG6/26C~-3/TMM2068D 25 [> 22D7/27C-3/T 

1:22D2/24C-J/TMM2068D 25 1: 22F6/30C-3 

1 > 22F4/29C~3/TMM2068D 25 P:22F2¢28C-3'T 

E4/31F-21/AM29841!



LUAS 

LUA 

MACLK 

MDLY £36 

MISO 

MIS1 

MOFF~ £45 

MOR25~ 

MOR™ 

MREQ 

MSIZEO™ £45 

MSIZE1~ £45 

MWRITESO~ 

MWRITE™ 

NC 

NOWRIT™ £36 

NUBD £25 

NUBI £25 

o1P 

20 

20 

a 
N
N
 

e
r
 

o
r
o
 r

r 
oer

 
oe
r)
 

O
e
.
 
e
e
 

ee 
O
M
 
H
P
S
 

O
n
R
 
K
n
e
e
 
O
O
D
 
h
o
m
 

O
N
 

az 

119C6/26B-24/27256 1:19C4/23B~24/27256 1:22B7/19C-4/TMM2068D 2 

:22B6! 18C~4/TMM2068D 25 1: 22B4/17C-4/TMM2068D 25 1:2282/ 16C-41T 

122C6/22C-4/TNM2068D 25 1:22c7/ 23¢-4/TMM2068D_25 1:22C4/21C-4/T 

$22C2/20C-4/TMM20G8D 25 1: 22DG6/26C-4/TMM2068D 25 1: 22D7/27C-4/7% 

:22D4/25C-4/TMM2068D 25 1/2202 /24C-4/TMN2068D_25 1:22F6/30C-4) 

222F7/31C-4/TMM20G8D 25 1:22F4/29C-4/ CMM2068D_ 25 1:22F2/28C-4'T 

:3AQ/23A-11/ 7415244 0:17E4/31F-22/AM29841! 

119C6/26B-21/27256 9 =1:19C4/23B-21/27256 1: 22B7/19C-S/TMM2068D 2 

122B6/18C-S/TMM20G8D 25 1: 22H4/17C-5/TMM2068D 25 1:2282716C-5/T 

122C6/22C-S/TMM2068D 25 1: 22C7/23C-5/ TMM2068D_25 1: 

122C2/20C-S/TMM2068D 25 t 222N6/26C-5/TMM2Z068D 25 P:22p7/27C-SiT 

:22D4/25C-S/TMM2068D 25 F:22N2/24C-S/TMM2068D 25 1: 22F6/30C-5 

:22F7/31C-S/TMM2068D_25 1:22F4/29C-S/TMM2068D 25 1: 22F2/28C-5/T 

13A2/234-8/74L5244 0: 17E4/31F-23/AM2938411 

  

2C4/21C-S/T 

19C6/26B-23/27256 1:19C4/238-23/ 27256 E:22B7/19C-G/TMM2068D 2 

12286/18C~G/TMM2068D 25 1:22B4) 17C-G/TMM2068D 25 1:22B2/16C-6/T 

:2206/22C-G/TNM2068D_25 1: 227) 
122C2/20C-G/TMM20G8D 25 1:22D6) 26C-G/TMM2068D 25 1:22D7/27C~-6/T 

222D4/25C-6/TMM2068D_ 25 r:22b2 2AC~6/TMM2068D_25 1:22F6/30C-6 

122F7/31C-6/TMM206BD_25 1: 22Fa/29C-6/TMNZOGBD_25 1: 22F212aC-6/T 
[A TEA/31F=13/4M29841 © 1:17E5/32G-13/aN29841 
L17E2/30H-11/74F373 0:3GF4/14C-11/74F00! 
:33B7t 28F-SS/ND DELILAH B: 36ES/ 130-13) PALIGL&D! 

136B5/14D-9/ PALIGRAD 

L4F6/35A-1/7406 0:39C7/34D-F12/ND_DELDGA! 
+ 32D3/ 25F-13/ AM29C821 1:33B7/28F-Si0/ND DELILAH 

:36F3/14C-8/74F00! ~ 
136B5/14D-16/ PALIGR4D! 

:6D2/10D-16/PAL1GRED! 1: 702/3A-13/74F241 
:7D5186-5/74F00 
13A7/214A-16/ 74LS374! 1: 3C6/8-A1-4/ 1:7D2/3A-2/74F241 

STCLIMF-S/74F04 1:12E4/2C-5!PALIGL8D —1:42B3/33H-12/SC2661 
t3ATI21A-15/74LS374! 1:3C6/B-C14/ 1:42B3/ 32H-10/SC2661 

  

—GITMM20G8D 25  1:22C4/210-G/T 

145C6/GG~3/PALIGR4D 1:45C4/9G-4/ PALIGR4D 

145E2/7G-4/PAL16R8B 8:45A5/SW2~-3/SECME090320102! 

:45A5/RN18~8/4610xX 101 102! 

:6D6/8D-G/PALIGL8B 0:48C7/14F-1G/AM29C821! 

13AdI1GA-13/74LS244 T:7N2/3A-7/74F241! 

JTEL/RNI3-7/4610X 10% 102! 1:33B7/28F-Q11/ND DELILAH 1:48C7/ 14 

136B6/32C-1 174F32— 0:39C7/34D-N7/ND_DELDGA! 

16D2/100-4! PALI6R8D 1:606/8b-8) PALIGL8B 

28E3/40-23/AM29C821! 1: 33B7/ 28F-F3/ND_DELILAH 1:36B5/14N-7/ PAL 

236C6/14G-4/74F08 B:46C5/2F-i3/PALIGL8B! 1:46D5/14G-12/74F08 

:46D7/14G~-10/74F08 F:47D7/AF~-11/PALIGL8B 1:48E4/3F-11! PALIGL8D 

:SOB6/SF-4/PALIGHBD 1:S0EG/G6F-G) PALIGR8D 

145C4/9G-19/PALIGR4D! =: 45E2/7G-2) PALIGR8B 

:45C6/6G-13/ PALIGR4D! 1:45E2/7G-3) PALIGRE&B 

148E4/3F-13/PALIGL8D! 0:48C7/14F-21/AM29C821! 

149C3/15H-21/STPIM9 = 1:49C5/153-21/SEPIM9 T:49E3/15K-21/S1PIM9 

S49ES/15L-21/SIPIM9 I[:49G5/1SN-21'S1P1IM9 1:49G3/15M-21/S1P1IM9 

:12D6/1C-4/PALI6L8D T:45C6/6G-14/ PALIGR4D! 

:45C4/9G-14/PALIGR4D! 0: 45E3/RNt8-5/4610X 101 102! 1:46C5/2F 

!48C7/14F-3/AM29C821 

13A4/16A~-3/74L5244! 1:3C4/B-B22! 

:36B3/145D-17/PAL16R4D! 

125F5/18F-16/PAL16R4D! 1:25G63/21F-9!/AM9150 20 

:25F5/18F-17/PAL16R4D! 1:25G63/21F-8 AM9150 20 

:2H4/A~A9/ =B:42F3/D4-2'1N4148! Bi42F4/H6-1/1KOHM! 

142F2/R5-1/ 1KOHM! 
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12HS/A-A10/ 0:42E4/35G-6/75150P! B:42F3/R7-2/2200HM! 

:42F4/R8-1/1,5KOHM! 

:2D2/RN1-3/4610X 101 102!) O:2D3/A-CG6i! 

:38B1/40F=13/74F10 1:38B2/7F SITAR 14 B:38A1/STR19-2/STR2! 

:2D2/RNi~4/4610X_101 102! O-2D4'A-AG/! 

:3BBL/1OF-2'74F10 1:38B2/12F-1/ 745132 

146C5/2F-12/ PAL1GL8B! 1:4G6D2/ 1H-1/ AM29C833 

146D4/2H~-1/AM29C833 

:46CS/2F-18/PALiI6L8B! = 1:46D2! tH-14/AM29C833 

146D4/2H-14/AM29C833 

134D4/22F-15/PALiGR4D!)  1:38C4/ 320-14!) 74F32 

16D2/10D-1/PAL1GR8D 1:G6D4/5D-1/ PALIGR4D 

:8C3/3D-13/AM29C821 9 1: 8E3/40-13/AM29C821 1:36D4/12D-1/ PAL1GR6D 

:38C1/11F-3/74537! 9 1:48C4/13F<13/AM29C821  1:48C7/14F=13/ AM29CB2 

:50B6/5F-1/PAL16R8D 1:S5O0E6/G6F-1/ PALIGR&D 

:2D2/RNi~2/4610X 101 102! O:2D2/A-BI!! 

238B3/12F-9/745132 

125F5/18F-13/PALIGR4D! 9: 25G3/21F-11/AN9150 20! 

125F5/18F-12/PALiGR4D! =: 2564) 21F 10/aM9150 20! 

:4F5/C-C23/ 0: 7E3!/ 2R~8/ 74F00! ~ 

t4F5/C-C22/ 0: 7EL/RN3-10/4610X 101 102 

17D2'3A-18/74F241! 

:39C7/34D-L13/ND DELDGA! 0:40C4/34A-7/MMS58274! 

:40G4 | 32B-3/ 7415374 B:40D7/35C-33/MC68705U3 ! 

339C7/34D-L12/ND DELDGA! 0:40C4/ 344-6 i MM58274! 

140G4/32B-4/74L5374 5B: 40D7/35C-34)MC68705U3 

239C7/34D-K1i1 'ND_DELDGA! 0:40C4/34A-5/MM58274! 

140G4/32B-7/74L5374 B:40D7/35C-35/MC68705U3! 

139C7/34D-Mit 'ND_DELDGA '  0:40C4/34A-4/MMS8274! 

:40G4/32B-8/74LS374 B:40D7/35C-36/MC68705U3! 

139C7/34D-L10/ ND_DELDGA! 1:40C4/34A~-12/MM58274 

140G64/32B-13!74LS374 8:40D7/35C-37/MCG8705U3! 

139C7/34D-N12/ND_DELDGA! 1:40C4/34A~11/MM58274 

140G4/32B-14/74LS374 8:40D7/35C-38/MC68705U3! 

139C7/34D-N11/ND_DELDGA! = 1:40C4/34A-10/MMS8274 

740G4/32B-17/74LS374 B:40D7/35C-39/MC68705U3! 

739C7/34D-Mi0/ND DELDGA! 1:40C4/34A~9!/MMS8274 

£4064 /32B-18/74L5374 BH: 40D7/35C-40/MC68705u3! 

:39C7/34D-E1it ‘ND _DELDGA! 1:40D7/35C-8' MCG8705uU3 

:33BTi 28F-R9/ND DELILAH 0:39C7/34N-F13 /ND_DELDGA! 

16D6/8D-17/PAL16L8B! 1:33B7/28F-S14/ND DELILAH 

16C7/12C-4/74F32 0:39C7/34D-A4/ND_DELDGA! 

146D7/14G-9/74F08 1:47D7/4F-6/ PALIGL8B 

233B7/28F-Q15/ND DELILAH! 1: 40D7/35C-24/MC68705U3 

:33B7/28F-Q17/ND DELILAH! 1:40D7/35C-23/MC68705U3 

13A4116A-2/ 7418244 0:33B7/28F~A8/ND DELILAH! 

134D6/ 26H-2/ PALI6L8B ~ 

13A3/22A-17/74L5244 0:33B7/28F-D9/ND DELILAH! 

:34D6/ 26H-3/ PALI6GL8B ~ 

33A3/22A-15/74L5244 0:33B7!28F-B8/ND_ DELILAH! 

:34D6/ 26H~4/ PALI6L8B 

13A3/22A-13/74LS244 0:33B7/ 28F-COIND DELI LAH! 

134D6 / 26H-S/ PAL1GL8B 

:33B7/28F-C8/ND DELILAH! 0:39A4/RN17-3/4610K 101 103! 

:39C7/34D-E2/ND_DELDGA 1: 40D7/35C-22/MC68705U3 

:33B7/28F-P11 IND DELI LAH 0:3907/34D-E12 /ND_DELDGA + 

138C6/7F-10/74F14!  1:39C7/34D-A10/ND_ DELDGA 

14D4/Ci-2/10nF! O:4C4/C-A29/! 0:4C4/C-B2gr! 

14C41C-C29/! ¥:38CG!7F-11/74F14 

114D5/4B-14/74PCT374 0: 23D5/23H-3/74PCT244!
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:27D6/19G-17/74F521 B:28E5/9B-9/74PCT245! 1:29F4/20G-7/1MS1400 

:29B6/23G-17/TMM2018D 25! 1:31D5/10G~17/ 74PCT244 

114D5/4B-13/74PCT374 9 0:23D5/23H-5/74PCT244! 

:27D6/19G-15/74F521 B:28E5/9B-8/74PCT245! £:29F4/20G-6/1MS1400 

:29B6/23G-16/TMM2018D 25! £:31D5/ 106-15! 74PCT244 

114D5/4B-8/74PCT374 0:23D5/230-7/74PC1244! 

227D6/19G-13/74F52t B:28E5/9B-7/ 74PCT2451 1:29F4/20G-5/ 1MS1400 

129B6/23G-15/TMM2018D 25! 1:31D5/40G-13/74PCT244 

:14D5/4B-7/74PCT374 0: 23N5/23H-9/74PCT244! 

:27D6/19G-11/74F521 B:28ES/9B-6/74PCT245! £:29F4/20G~4/ 1MS1400 

> 29BG/ 23G-14/TMM2018D 25! 1:31D5/10G-11/) 74PCT244 

:14D5/4B-4/74PCT374 0: 

:27D6/19G-B/74FS21 = B:28E5/9R-5/74PCT245° 1:29F4/20G-3/1MS1400 

:29BG6/23G-13/TMM2018D 25! 1:3105/10G-8/ 74PCT244 ~ 

:14D5/4B-3/74PCT374 9 0:23D5/23H-14/74PCT244! 

1'27D6/19G-6/74F521 3B: 28E5/9B-4/ 74PCr245! 1: 29F4/20G-19! IMS1400 

129B6/23G-11/TMM2018D_ 25! 1:31D5/10G-6/ 74PCT244 

114D3/3B-18/74PCT374 0: 23D5/23H-16/74PCT244! 

127DG/19G-4/74FS2! B:28ES/9B-3/74PCT245+ 1:29F4/20G-2/1MS1400 

:29B6/23G-10/TMM2018D 25! 1: 31D5/10G-4) T4PCT244 ~ 

314D3/3B-17/74PCT374 0: 23D5/ 23H-18/74PCT244) 

  

3D5/ 231-12) 74PCT244! 

:27D6/19G-2/74F521 B:28ES/9B-2/74PCT245 1: 29F4/20G-1/1MS1400 

:29B6/23G-9/TMM2018D 25! 1:31D5/10G-2/ 74PCT244 ~ 

114D3/3B-14/74PCT374 0:2303/15C6-3/74PCT244! 

:27D3/18G-17/74F52i 8: 28E3/10B-9/74PCT245! O: 28B7/8B-3/ 74152444 

129B3/22G-17/TMM2018D 25! T:29F4/20G-18 IMS1400_25 Li 3tD3/ t1G-i 

$14D3/3B-13/74PCT374 0:23N3115G-5/74PcTaai! 

:27D3/18G-15/74F521 8: 28E3/10B-8/74PCT245! 0: 28B7/8B-5! 74LS244 

129B3/22G-16/TMM2018D 25! 1: 29F4/20G~17/1MS1400 25 1:31D3/11G-1 

145C4/9G-5/ PALIGRAD 

214D3/3B-8/74PCT374 0:2303/15G-7/ 74PCT244! 

:27D3/18G-13/74F521 B:28E3/10B-7/7-4PCT245! 0: 28B7/88-7/74L8244 

129B3/22G-15/TMM2018D_25! 1:29F4/20G-16/1MS1400 25 1:31D3/11G-1 

:45C4/9G-6/ PAL1GR4D 

214D3/3B-7/74PCT374 0:23D03/15G-9/ 74PCT244! 

127D3/18G-11/74F521 8: 28E3/10H-6/74PCT245! 0:28B7/8B-9) 74LS244 

+ 29B3/22G~14/TMM2018D 25! 1:29F4/20G-15/1MS1400 25 1:31D3/11G-1t 

:45C4 /9G-7/ PAL1GR4AD 

114D3/3B-4/74PCT374 9 0:23D3/15G-12/74PCT244! 

127D3/18G-8/74F521 8B: 28E3/10B-S/74PCcT245! 0: 28B7/ 8B-12/ 74LS244 

+ 29B3/22G-13/TMM2018D 25! 1:29F4/20G-13/1MS1400 25 1: 31D3/ t1G-8 

145C4/9G-8/PAL1GR4D 

114D3/3B-3/74PCT374 0:23D3/15G-14/74PCT244! 

327D3/18G-6/74F521 B:28E3/10B-4/74PCT245! 0: 28B7/8B-14/74LS244 

:29B3/22G-11/TMM2018D 25! 1:29F4/20G-14/1MS1400 25 1:31D3/11G-6 

145C4/9G-9/ PALI6R4D 

128E3/10B~3/74PCT245! 0:28B7/8B-16/74LS244! 

129B3/22G-t0/TMM2018D 25 

:2BE3/10B~2/74PCT245! 0: 28B7/8B-18/74LS244! 

+29B3/22G-9/TMM2018D 25! 1: 29F4/20G-1271MS1400 25 

:38D1/130-5/741L5393! 1:42B3/32H-20/SC2661 

:40G6/33B-17/ 7415244 O:40F7/13G-4174F04! 

16C7/12C-1174F32 0:39C7/34D-A7/ND_DELDGA' 

:47D7/4F-4/PALIGL8B 

129D6/25G-17/TMM2018D 25! B:30D5/18B-11/74PcT245! 

:29D6/25G+16/TMMN2018D 25! B:30D5/18B-12/ 74PCT245! 

:29D3/24G~15/TMM2018D 25! B:30D3/17B-13/74PCr245! 

¢33B7/28F-Q7/ND DELILAH 

$29D3/24G-14/TMM2018D 25! 6B:30D3/17B-14/74PCT245! 

:33B7/28F-R8iND_DELILAH
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:29D6/25G-11 f7MM2018D_ 25! 

:29D6/25G-10/TMM2018D 25! 

:29D6/25G-9/TMM2018D 25! B: 30D5/18B-18/ 74PCT245! 

:29D3/24G-17/TMM2018D_25!  B:30b3/17B~11/74PCT245! 

:29D3/24G-16/TMM2018D_25! BB: 30D3/17B-12/74PCT245! 

:3387/28F-S7/ND_DELILAH 

3398C4/92C-11/74F32!  1:39C7!34D-Ai1/ND DELDGA 

:50E6/6F-19/PALIGR8D! 

:50E6/6F-18/PALIGR8SD! 

1 SQ0E6 /6F-17/ PALIGR&D 

:50E6/6F-16/ PALIGRSD 

16D4/S5D-17/PALIGR4AD! 1:12D2/11D~-1!/ PALIGL8D 

:6D4/5D-16/PALIGRAD! 

16D4/5D-15/PALIGR4D! 1:42D2/ 140-2) PALIGL8D 

:49B6/9H-1t/74F00 1:49D6/9H-9/74F00 1:49F6/8G-9/74F00 

1 50E6/6F-15/ PALIGR&D! 

149B6/9H-3/74FOG! £:49C3/15H-27/S51P1M9 

149C5/150-27/S1P1M9 

t49E3/15K-27/S1PIM9  T:49ES/15L-27/SIPiM9 

:49D6 /9H-8/ 74F00! 

©49G5/15N-27/SIPIM9 1:49G3/15M-27/SIP1M9 

:49F6/8G-8/74F00! 

:42B3/32H-3/SC2661 0:42FG6/7F-4/74F14! 

:46D2/1H-13/AM29C833 9 1:46D4/ 2H-13/AM29C833 

r47D7/4F-1/PALIGL8B = 0:48E4/3F-12/ PALIGL8D! 

:40G6/33B-13/74L5244 6B: 40D7/35C-31/MC68705U3! 

148E4/3F-15/PALIGL8D! = 0:48C7/14F-17/AM29C821' 

78C3/3D-22/AM29C821!' = 1: BE3/-1D-3/AM29C82t 

16D2/10D-6/PAL1GR&8D 0:8E3/4D-22/AM29C821! 

18C3/3D-3/AM29C821  0:39C7/34D-C13/ND_DELDGA 

145C2/2D-11! 74F74 

:6D2/10D-15/PALiGR8D! = [:7DG/7A-9!7407 

:39C7/34D-C9!ND_DELDGA = 1:48C7/14F~S/AM29C821 

:6D6/8D-16/PALi6L8B! 1:6C7/12C-2/ 74F32 

16C7/12C-5/74F32 1:47D7/4F-S/ PAL16L8B 

141E4/28A-2! 74L8273! 

:4D1/RN3-3/4610X 101 102! 0:4C2/C-Bidi! 

:18D2/30B-2/74F139 1:18D2/30B-14'74F139 

:19C6/26B-10/27256 = 1:19C4/238-106/ 27256 1:32F5/34F-23/TMM2018D 

:32F7/95F-23/7MM2018D 25 0:33B7/28F-K5/ND_ DELILAH! 

118D2/30B-3/74F139 1:18D2/30B~13/74F139 

119C6/26B-9'/27256 1:19C4/23B-9/27256 1:32F5/34F~22/TMM2018D_25 

132F7/35F-22/TMM2018D_ 25 0:33B7/28F-M2/ND_ DELILAH! 

:45C2/2D-13/74F74 B:48E4/3F-16/PAL16L8D! 

:50B6/5F-19/PAL16R8D! 1 :50E6/6F-2/ PALIGRSD 

:39C7/34D-BS/ND DELDGA! = 1:41C7/ 24A-1/ 74PCT244 

141C7/ 244-191 74PCT244 

145C2/'2D-8/74F74! = 1:5086/SF-3/ PALIGR8D 

39AL #RN15~-4/4610K 101 103! 1: 39C7 /34D-L9/ND_DELDGA 
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£11G2/RN20-1/46t0X_ 101 102) 1:11G2/RN20-1/4610X_101 102 

311G2/RN20-1/4610X 101 102 1:11G2/RN20-1/4610xX 101 102 

P11F2/RN20-1/4610X 10% 102 1:19C6/26B-1/27256 1:419C4/238-1/2725 

t25F6/RN14-1/4610X 101 102! B:25F6/RNi4d-1/4G610X 10t 102! 

226B4/RN9-1/4610X 101 102 1:26C4/MN9-1/4610X_101_ 102 

133B7/28F-B2/ND DELILAH 1: 33B7/28F-R2/ND_DELILAH 1:33B7/28F-K3 

134D4/22F-16/PAL1GR4D!  1:34E3/29H-10/74F32 

:36E5/13D-11/PAL16L8D 

:36D4/12D-S/PALIGR6D 0:36C6/14G-6) 74¥08! 

336D4/12D-6/PAL16R6D 0:3686/25H-8) 74F00! 

310D6/6A-3/74AS648 1:10D4/5A-3/74A5648 

110D2/4A-3/744S648 9 0:12E4/2C-t9/PALIGLED! 

218B2/15F~14/PAL16L8D! = 1:2442/21G-9/ PALI6L8D 

:25F5/18F~-18/ PAL1G6R4D! 1:25D6/24F-21/TMM2018D 25 I: 25B6/20F-21 

125B3/146F-21/TMM2018D 25 1:2563/21F-18/AM9150_ 20 1:25D3/23F-21/ 

:31D3/11G-1/74PCT244 “y 131D3/11G-19/74PCT244 =1:31D5/ 10G-1! 74PCT2 

:31D5/10G-19/74PCT244 

124A2/21G-5/PALiGL8D 1: 24A3/32C-9/ 74F32 

139C7/34D-L1/ND DELDGA! 

:25E6/17F+11/74F10 1:26C5/ 24H~-2/74F74 

1 29F4/20G-8/1MS1400 25! 

124A3/32C-8/74F32! 1: 29F4/20G-9/11MS1400 25 

118B2/15F-12/PAL16L8D! = 1;18D2/ 308-15!) 74F139 

:18B2/15F-7/PALIGL8D = 1; 20B7/28b~1/ 74LS245 

120B6/24B-1/7415245 1:20B4/ 20n-1/74L8245 1:20B3/16B-1/74LS245 

120C7/29B-1/74LS245 1:20CG/27B-1/74LS245  1:20C4/21B-1/7418245 

720C3/19B-1/74LS245 0:33B7/28F-P3/ND_ DELILAH! 

:18B2/45SF-19/PALIGL8D! = 1 :18E2/290-2/ 74F08 

218E2/29J-5/74F08 1:18£3/29J-10/74F08 1: 18E3/29J3-13! 74F08 

:91D5/6B-3/74AS646 1:11N4/7B-3/74AS646 

112E4/2C-12/PALIGL8D! 

:24A3/17F-6/74F10! = 1:29B3/22G-21/TMM2018D 25 

+29D3/24G~-21/TMM2018D 25 1:2986/23G-21/TMM2018D 25 

1 29D6/25G-21/TMM2018D 25 ~ 

140G4/32B-11/74LS374 B:40D7/35C-25/MC68705U3! 

140C4/34A-3/MM58274 B:40N7/35C-26 MC68705U3! 

r32E7/17F-2/74F10 B:36E5/13D-18/ PALIGL8D! 

I12E4/2C-7/PALIGL8D 1: 24A2/21G-2/PALiGL8D 

124A3/17F-4/74F10 1:3003/17R-1/ 74PCT245 1: 30D5/18B-1/74PCT245 

:39C7/34D-N6/ND_DELDGA! 1:45C4/9G-2! PALIGRAD 

332F5/34F-20/TMM2018D 25 (:32F7) 35F-20/TMM2018D_25 

:32E7/17F-1/74F10 0:33B7/28F-DS/ND_ DELILAH! 1:34D3!19F-7! PAL1I6 

118E2/29J-3/74F08! T:21F6/30D-11/TMM2068D 25 

:241F7/31D-11/TMM2068D 25 1:21F4/29D-11/TMM2068D 25 

124F2/28D-11/TMM2068D 25 

118E2/29J-6/74F08! 1:214D6/26D-1 1 /TMM2068D_ 25 

:21D7/27D-11/TMM2068D 25 1:21D4/25D-11/TMM2068D_ 25 

£21D2/24D-11/TMM2068D 25 

118E3/29J-8/74F08! = 1:21C6/22D-11/TMM2068D_25 

121C07/23D-11/TMM2068D 25 [:21C4/21D-11 TMM2068D_25 

124C02/20D-11/TMM2068D 25 

118E3/29J-41/74FO8! = 1:21B7/2t9D-11/TMM2068D_25 

:2186/18D-11/TMMZ068D_25 1:2tB4 17D-11/TMM2068D 25 

+21B2/16D-11/TMM2068D_ 25 

118D2/30B-12/74F1t39! 1:18E2/29J-1/ 74F08 

$22FG/30C~11/TMN2068D 25 1:22F7/31C-11/TMM2068D_25 

322F4/29C-11/TMM20G68N 25 1:22F2/28C-11/TMM20G8D 25 

218D2/30B-11/74F139' 1:18E2/290~-4/ 74F08 

:22D6/26C~11/TMM2068D 25 1:22D7/27C-11'TMM2068D_25 

122D4/25C-11 /TMN2068D_25 T:22D2/24C-11/TMM2068D 25
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:3A7121A-2/ 74LS374 

13D3119A-3/74L5244 

13E7/4G-3/74F244! 1:3E3/B-A17! 

13D3/19A-5/74LS244! 0:3DG6/20A-5/ 74L8244! 

13E7T/4G-5/74F244!  [:3E3/B-C17 

13D2/17A-7/74LS244! 0:304/18A-7/ 7415244 

13D7/5G-7/74F244!' 7 )3E1/B-A21 

13D2/17A-9!74LS244! 0:3D4/ 18A-9! T4LS244! 

:3D7/5G-9/74F244! | 1:3E1/B-C21/ 

13D2/17A-12/74LS5244! 0; 3N4/18A-12'74LS244! 

13D7/5G~-12!74F244! 1:3E1/B-A19 

33D2/17A-14/74LS244! 0;3D4/18A-14/74L5244! 

:3D7/SG-14/74F244!' 1:3E1/B-C19 

13D2/17A-1G6! 7408244! 0:3D4/18A-16/74LS244! 

:3D7/5G-16/74F244! I:3£1/B-A22/ 

:3D2/47A-18/74LS244!' 6:3D4/18A-18/ 74LS8244 

:3D7/5G-18/74F244! 1:3E1/B-C22 

13D3/198-7/74LS244! 0:3D6/20A-7/74LS244! 

:3E7/4G-7/ 74F244! 1: 3E3/B-A18/ 

:3D3/19A-9/74LS244! 0: 3D6/20A-9/74LS244! 

13E7/4G-9/74F244!) 1:3E3/B-C1i8! 

13D3/249A-12/74LS244! 0:3D6/20A-12! 74LS244! 

13E7/4G-12/74F244! 1:3E2/B-C16 

13D3/19A-14!74L5244! 0:3D6/20A-14!74LS244! 

13E7/4G-14/74F244!' | 1:3E2/B-A16 

:3D3/19A-16/74LS5244! 0: 3D6/20A-16!74L8244! 

13E7/4G-16/74F244! = 1:3E2/B-Ci5/ 

13D3/19A-18/74LS244! 0: 3DG6/20A-18/ 74LS244! 

13E7/4G-18/74F244! 1:3E2/B-A15S 

:3D2/17A-3/74LS244! 0:3D4/18A-3/ 7418244! 

:3D7/SG-3/74F244t = 1:3E2/B-C20 

13D2/17A~-5/ 7418244!) 0:3N4/18A-5/ 74bS244! 

13D7/5G-5/74F244!) 1:3E2/B-a20 

13G3/B-A29/) 0 0:3F3/16G-7/ 7418244! 

13G31B-C29/ 0:3F3/16C-9!74LS244! 

13G2/B-A28! =0:3F3/16G-12'74LS244! 

23G21B-C28! = 0:3F3/16G-14/74LS244! 

:18D2/30B-10/74F139! 1:18E3/ 293-9! 74F08 

$22C6/22C-11/TMM2068D 25 1:22C7/23C-11/TMM2068D 25 

122C4/21C-11/TMM20G8D_ 25 1:22¢2/20C-11 /TMM2068D 25 

:18D2/30B-9/74F139! = £:18E3!) 299-12! 74F08 ~ 

122B7/19C-11/TMM206BD 25 1:22B6'18C-11/TMM2068D_ 25 

:22B4/17C-11/TMM2068D 25 1[:22B2/16C-11/TMM2068D 25 

7 3A4/16A-14/ 74LS244! “Lr 3ga/B-a10 ~ 

:3G4IB-A26/ 0:3F4/15C-3/ 7415244! 

13G4/B-C2G/ 0:3F4/15C-5/74LS244! 

13G41B-A25/ 0:3F4/15C-7/74LS244! 

:3G4/B-C25/ 0:3F4/15C-9/ 74L5244! 

13G4/B-A24/ 9-0: 3F4/15C-12/74LS244! 

13G4/B-C24/  0:3F4115C-14! 74LS244! 

13G4/B-A23/ 0:3F4/15C~16/74LS244! 

13G3/B-C23/  0:3F4/15C-18/ 74LS244! 

:3G3/B-A30/ 0; 3F3/16G-3/ 74LS244! 

:3G3/B-C30/ 0:3F3/16G-5/ 74L5244! 

13A4116A-12/74L5244! 1:3€4/B-816! 

:GA4/16A-16/74LS244! 1: 3C3/B~C10 

:3AT#21A-12/74LS374! 1: 3B6/B-A13/ 

I3ATI21A-9/74LS374! 1 

3A7/21A~G/74LS374! I 

13A7/21A-S/74LS374! 1:3C6/B-C1it! 

I 

8 

:3C6/B-C12/ 

:3BG6/B-A11/ 

:3B6/B-C13! 

13D6/20A-3!74L8244!
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XS130£42 
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:3G2/B-A27/ 0:3F3/16G-16/74L5244! 

13G2/B-C27/ 0:3F3/16G-18/ 7418244! 

:3G2/B-B27!) 0:3F2/17G-3/74LS244! 

:3G2'B-B26/ 0:3F2/17G-5/74L5244! 

:3G1/B-B23/ 0:3F2/17G-7/74LS5244! 

:3G1/B-B24/) 0:3F2/17G~9/74LS244! 

:3Gt/B-B25/ 0:3F2/17G~12/ 7415244! 

:3G1/B-B30/ 0:3F2/17G-14/ 7T4LS8244¢ 

:3G1/B-B28/ 0:3F2/17G-16/74LS244! 

:3G1/B-B29/ 0:3F2/17G-18/ 74LS244! 

+3A4/16A-9/74LS244! 1: 3B4/B-A12/ 

:3A4116A-5/74LS9244! = 1:384/B-B21/ 

:3A3/22A-9/74L5244! = 1:3B3/B-C8/ 

:3A3/224-12/74LS244! 1:3C2/B-A9/ 

13A2/23A-14/74LS244!  1:3B1/B-CS/ 

13A2123A-16! 74LS244¢ 1:3C1/B-AG/ 

7 3A2/23A-18/74LS244! 1:3B1/B-A8/ 

13A3/22A-14/ 741.8244! 1:3B2/B-C7/ 

13A3/22A4-16/74L5244! 1: 3C2/B-A7/ 

:3A3/22A-18/74LS244!  1:3B2/B-A3/ 

33A2/23A-3/74LS244! 1:3C2/B-C3/ 

13A2/23A~-5/74LS244! 1: 3B1/B-A4/ 

2 3A2/23A-7/74L5244' 9-1: 3Ci/B-C4/ 

13A2/23A8-9/74L5244! 1; 3Bi/B-AS/ 

13A2/23A-12/74LS244! 1:3C1/B-CG/ 

:3A4/16A-7/74LS9244!) 1:3C4/B-B18/ 

13A4/16A-18/74LS244! 1: 383/B-B9/ 

13A3/22A-3/74LS244 1: 3C3/B-B10/ 

13A3/22A-S/74LS244! 1: 3B3/B-B12/ 

13A3/22A-7/74LS8244! 1:3C3/B-B11/ 

:41C5/TH1-4/217057GF! O:41C5/RNI-3/4610X 101 102! 

141C2/27A-2/74PCT244 8:41A1/STR2~2/STR2! 

:41A1/RN8~2/4610X 101 103! 

136B6/25H-6/74F00! 1:36C6/14G-5/74F08 

141C2/127A-4/74PCT244 B:41A2/STR3-2/STR2! 

:41B1/RN8-3/4610X_101_ 103! 

141C2/27A~G/74PCT244 B:41A2/STR4-2/S5TR2! 

:41B1/RN8=4/4610X 101 103! 

141C02/27A-8/74PCT244 B:41A2/STRS-2/STR2! 

:41B1/RN8-5/4610X_ 101 103! 

14102/27A-11/74PCT244 B:41A2/STR6-2/STR2! 

:41Bi/RN8-6/4610X 101 103 

:42F3/R7-1/2200HM! B:42F3/Nn4~-1/1N4148! 

:41C2/27A-13/ 74PCT244 B:41A2/STR7-2/STR2! 

:41B1/RN8-7/4610X 101 103! 

141C2/27A-15/74PCT244 B:41A3/STR8-2/STR2! 

:41B1/RN8~8/4610X 101 103! 

141C02/27A=-17/74PCT244 B:41A3/STRI-2/STR2! 

141B1/RN8-9/4610X 101 103! 

:36E5/13D-15/ PALISL8D! 1:36F5/14G-2/ 74F08 

141A4/STRiIO-2/STR2! 1:4105/25A-4/74PCT244 

:41A4/RN7=5/4610X 101 103! 

136F2/14C-1/74FO0 8:36E1/R18-2/2.2KOHM! 

14105/25A-6/74PCT244 B:41A4/STR11-2/STR2! 

t44A4/RN7-6/4610X 101 103! 

141C05/25A~8/74PCT244 Bi 41A4/STR12-2/STR2! 

:41A4/RN7-7/4610X 101 103! 

:25F5/ 18F-9/ PALIGR4D O:25E6/17F-8/74F10! 

:42ES/R2-1/5.GKOHM! B:42E5/D5 

:42E6/R3-1/2.2KOHM! 1:42F6/7F-3/74F14 

  

184148! 
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138D1/13C-6/74LS8393!) 1: 38E2/13C-13!74L5393 

140B1/T2-3/2N2907! B:40D2/C4-1/100nF! 

140C4/34A-16/MM58274 B:40C1/D2-2/1N4148! 0:40C1/R16-2! 10KOHM! 

> 25F6/RN14~2/4610X_101 102! B:25F7/LED1-1/RED! 

150D2/R22-2/3300HM! 8:50D2! LED6-1/ GREEN! 

:SOE2/LED?7-1/YELLOW! §:50F2/R23-2/ 3300HM! 

:26B4/RN9-6/4610X_ 101 102! 1:26C5/ 24H-8/ 74F74 

:50D2/LEDG-2/GREEN!' 0:50D3/12G~-4/74LSt23! 

:SOE2/LED7-2/ YELLOW! 0:S50E3/12G-12)74L5123! 

:40C4/34A-1/MM58274 «9B: 40B3/T1-3/2N2222! 

:40A2/T3-2/2N2907 B:40A3/N3-2'4.3V ZENER! 

:40A2/R13-2/4. 7KOHM! 

:40A3/D3-1/4,3V_ ZENER! 1:40A3/R14-1/2.2KOHM 

150D3/12G-15/ 7418123) 0:50D2!/R24-27180KOHM! 

:50D2/C13-1/2.2uF! 

140A2/T3-3/2N2907! 1:40B3/R12-1/ 10KOHM 

:50E3/12G-7/74LS123) B:S50E2/C14-1/2.2uF! 

150E2/R25~2/ 180KOHM! 

P26C4/RNO-7/4610X_ 101 102! 1:26C5/24H-4/ 74 E74 

136E5/13D-19/ PALIGL&D! T:36F3!140-10/ 74F00 

+40B3/R12-2/10KOHM! 1:40H3/1T1-2/2N2222 

136E5/13D-12/PAL16L8D!) = 1: 36F4/14C-13/74F00 

:40C2/BATT1-2/BATTL B:40C1/D2-1/1N4148! 

:40B1/T2-2/2N2907 £:40C1/R16-1/10KOHM 

27TD213A-4/74F2410 0: 7C1/1F=-8/74F04! 

:40E4/TP7-1/TESTPOINT! 0:40C4/34A-13/MMS8274! 

:7D4/2A-5/7438 0: 7D5/8G-6'74F00! 

138B2/12F-6/748132! 1:38C1/ 11F-2174537 

233B7/28F-S17/ND_DELILAN  B:33A5/RN12-4/4610X 101 103 

:33A6/STR1IS-2/STH2! 

:33B7/28F-R1i4/ND DELILAH = B:33A5/RN12-3/4610X 101 103! 

:33A6/STR14-2/STR2! ~* 

:7D4/1F-10/74F04! 1: 7D4/2A-1/ 7438 

1 33A6/STR13-2/STR2! 1:33B7/28F-S1G/ND_ DELILAH 

:33A5/RN12-2/4610X 101 103! 

:33B7/28F-P7/ND DELILAH B:33AG/RN12-5/4610xX_ 101 103! 

¢33B7/28F-SG/ND_DELILAH B:33AG/RN12-6/4610X_ 101 103! 

133B7/28F-P13/ND DELILAH B:33A7/RN12-9/4610X 101 103! 

:33B7/28F-Q5/ND DELILAH B:33A7/RN12-8/4610X_ 1014 103 

199A4/34G-9/74PCT374!) | 1: 33B7/28F-S13 ND_DELILAH 

142B7/TH2~-G/217057GF ! 1:42C6/33G~11/AM29C821 

:38B3/12F=10/74S132 B:38A3/D1-1/3.3V_ ZENER! 

:38A4/R11-1/1KOHM B:38A4/C3-1/10nF! 1:38B4/12F-12/74S5142 

148E4/3F-18/PALIGL8D! = 1:48F4/7A-13/7407 

140C4/34A-15/MMS58274 B:40C3/X2-1/32.768KHZ! 

140D3/C5-1/22pF! 

14BC7/14F-4/ AM29CB21 

148C4/13F-3/AM29C821 

148C4/13F-S/AM29C821 

148C7/14F-6/AM29C821 

148C7/ 14F-7/ AM29C821 

1:48C7/ 14F-8 | AM29C821 

14004) 34A-14/MM58274!) B:40C3!X2-2/32.768KHZ! 

:40D3/C6-1!22pF! 

145E2/7G-1/PALiGR8B 0:45C2/2D-9/ 74F 74! 

:3D6/20A-1/74L5244 1:3D6/ 204-19! 7415244 

:3D4/18A-1/74LS244 1:3D4/ 184-19! 74LS5244 B:3C5/STRi7-1/STRit 

:3C4/RN13-4/4610X 101 102! 

:3D7I5G-1174F244 1:3b7/5G-19/74F244 1: 3E7/4G-1/ 74F244 

13E7/4G-19/74F244 Bi 3CTISTRL8-1/STH1! O:3C6/HN13-5/4610X 101 1 

148C7/ 147-22) AM29C821! 

148C4/ 13F-23/AM29C821? 

14804) 43F-21/AM29C8211 

148C7/ 14F-20/ AM29C821! 

148C7/14F-19) AM29C821! 

148C7I LAE = 18) AM29C821! o
o
o
a
o
o
c
o
°
o



XS374£45 

XS375£45 

XS38£7 

XS382£45 

XS383£45 

XS384£45 

XS385£45 

XS386£45 

XS5S387£45 

XS388£45 

XS4£26 

XS4£33 

XS4£42 

XS428£47 

XS429£47 

XS44£41 

XS45£41 

MS453£3 

XS48£41 

XS48£7 

XSS5£33 

XS5£38 

XSS£42 

XSS1£7 

XS52£7 

XS5S6£7 

XSSTLT 

XSS8£41 

XS6£33 

XS6£E38 

XS6£41 

XS6£42 

XS611£44 

XS612£44 

XS613£44 

XS614£44 

XS615£44 

XS616£44 

XS617£44 

XS618£44 

xS619£44 

xS62£40 

xS620£44 

XS622£44 

XS63£40 

XS65£41 
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:45C1/RN18-7/4610X 101 102! 1:45C2/2D-12/74F74 

145C2/2D-10/ 74F74 

145E7/ 2D-41 74F74 0:45E6/RN18-6/4610X 101 1021 

P7TE7/2A-1017438 0: 7D7/9D-10/ 74F02 

£4563! 8K-10/HP5082 7433 0: 45F2/ 8H-13/ 74L5248! 

14563 8K-8/HPSOB2 7433 0:45F2/ BH-22/ 7418248! 

14563 /8K-5/HP5082 7433 0:45F2/8H-11/74LS248! 

:45G3/8K~3/HPS5082 7433 O:d5T2) BH-10/ 745248! 

$4563! BK~2/HP5082_7433° O:45F 2) BH-9/74L5248! 

145G3/8K-11/HP5082 7433 O:45F2/8H-15/ 7415248! 

145G3/ 8K-9/HP50B2 7433 0:45F2/8H-14/ 745248! 

126D4/27H-17/74PCT244 9 0:26C5/24H-6/ 74F74! 

133A4/34G-12/74PC1374¢)— 1733B7/28F-R12/ND_DELILAH 

142B7/TH2-2/217057GF! 1 :42C6/33G-10/AM29C821 

147C2/7C=8/74PCT374 B:47B1/RN4~-4/-1610X 101 222! 

147C2/7C-13/ T4PCT374 B:47B1/RN4-3/ 4610 101222! 

141E2/LED2-1/RED! O:A1E2/RNL4-4/4610X_101 102! 

:41E2/LED3-1/GREEN! O:4162/RN14-5/4610X_101_ 102! 

13D2/17A-1/74LS244 9 1:3D2/17A-19/74L58244 

13D3/19A-1/74L5244  1:3D3/19A-19/74L5244 B: 3C2/STR16-1/STR1! 

23C2/RN13-3/4610X_ 101 102! 

141F4/29A-G/74F08! 1:41F4/14A~1/74LS38 

17D3/2B-3/74F00! 1: 7E3!2B-4! 74F00 

193A4/34G-15/74PCT374! 1:33H7/28F-N10/ND DELILAH 

:38B2/12F-3/745132' = 1:38B2/12F-5/ 748132 - 

142B7/TH2-5/217057GF! 14206 /33G-9/ AM29CB21 

17E3/2B-9/74F00 0: 7E3/2B-G/ 74F00! 

:7E3/28-10/74F00 G:7E3/1F-8/74F04! 

:7D5/8G-4/74F00 0:7C5/8G-3)74F00! 

27C05/8G-1'74FOO 6:7C4/1F-12/74F04! 

141E4/28A-9/74LS273! Bi 4 

133A4/34G-16/74PCT374!  1:33B7/28F-S12/ND_DELILAH 

138B2/7F-8/74F14! 1:38B2!112F-4/748132 

14105/TH1-3/2170S7GF! 1:4105/25A-11 | 74PCT244 

142B7/TH2-3/217057GF! = 1:42C6/336-8/AM29C821 

144B5/4H-14/AM29821! 0:44B2/3H-14/AM29821! 

:44D4/5H-11/74FCT&61B! 

:44BS/4H-1S5/AM29821! 0:44B2/3H~15/AM29821! 

144D4/5H~10/74FCT861B! 

144B5/4H-16/AM29821! 0:44B2/3H-16/4M29821! 

144D4/5H-9/ 74FCT86iB! 

144BS/4H-17/AM29821! 0:44B2/3H-17/AM29821! 

1:44D4/5H-8! 74FCT861B! 

144B5/4H-18/AM29821! 0:44B2/3H-18/AM29821! 

144D4/5H-7! 74FCT861B! 

144B5/4H~19/AM29821! 0:4482/3H-19/AM29821! 

144D4/5H-6/ T4FCT861B! 

144B5/4H- 20/AM29821! 0:44B2/3H-20/AM29821! 

144D4/5H-5/ 74FCT861B! 

144B5/4H-21/AM29821! 0:44B2/3H-21/AM29821! 

:44D4/5H~4/ 74FCT861B! 

344B5/4H-22/AM29821! 0:44B2/3H-22/AM29821! 

144D4/SH-3! 74FCT861B! 

1:40D7/X3~2/ 4MHZ! 1:40D7/35C-6 /MC68705U3 

144B5/4H-23/AM29821! 0:44B2/3H-23/AM29821 

144D4/5H-2/ 74FCT861B! 

144D4/5H-1/74FCT861B B:44D2/R15~2/2.2KOHM! 

:40D7/X3-1/4MHZ! = B:40D7/CT-1/22pF! 

:40D7/35C-5/MC68705U3 

:41F4/14A-2/74L538 0:41F4/11B-6/74LS04! 

{LED3-2/ GREEN! 

 



XS69£41 

XS7£33 

XS7£41 

XS73£38 

XS76£36 

XS768£46 

XS77£36 

XS786£46 

XS790£46 

XS792£46 

XST93£46 

XS795£46 

“S8£33 
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XS8£41 

XSB80£42 
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XSBSE42 

MS87£17 
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144F5/14A~-10/74LS38 0:41F5/11B-8/74L504! 

133A4134G-19/74PCT374!  1:33B7/ 28F-Q10/ND DELILAH 

144C5/THI-5/217057GF!' = -§:4105/25A-13! 74PCT244 

13BB4/12F<11/745132! = 1: 38C4/ 320-12! 7AF32 

136B6/25H-10/74F00 0:36B6/32C-8' 74F32! 

146E5/8J-15/74LS112 O:46D5/ 146-11!) 74FO8! 

:36B6/25H-4/74F00 0: 36B6/32C-3/ T4F32! 

346E7/89-14/74L5112 O:46D7/14G°8/ 74F08! 

146ES/83-3/74LS112  [:4GE5/8J-4) 74L8112 

14G6E7/83-11/74LS112 1:4G6E7/80-10/ 74L9112 O:46E4/RN14-8/4610X 1 

146E5/8d-6/74LS1121 B:4GFS/LEND4-2/RED! ~ 

:46D5/ LEDS: 

:46F5/LED4-1/RED' O:4G6F4/RN14-9/4610K 101 102! 

1339A4/34G-11/74PCTI74 GO: 33A5 1F-6/74F 14! ~ 

:38B1L/10F-12/74F10! [2 38Ci/i1F-1!) 74537 

341C5/TH1-2/217057GF! 1:41C05/25A-15!/ 74PCT244 

142B7/TH2-4/217057GF! 0: 42B6/RN9-2/4610X 101 102! 

117E5/32G-1/AM2984t 1:17D2/29H-5/ 74F32 

147D1/29H-2/74F32 0: 17D6/11F-11/ 74537! 

:42CSIRNT-4 (4610xX_ 101 103! 1:42CG6)33G-7/AM29C821 

t17Di!29H-3/ 74F32! T:17K2/ 30H-14/74F373 

:47D2/29H-6!74F32' 1: 17E2/30H-17) 74F373 

141CS/THi-6/217057GF! 1:4105/ 258-17! 74PCT244 

142B3/32H-21/SC2661 0:42At/11B-2)74LS04! 

141G3/11B-4/74LS04! 1:41G3/24-12/7438 

144G63/2A~1317438 

136F2/9D-4/74F02! 1 :36F2/9D-3/74F02 

138D1/413C-1/ 7415393 0: 38A1/X4-3/39.3216MHZ! 

:38B1/10F-1/74F10 

138A2/X1-3/ 35MHZ! 1:38B2/12F-2/ 748132 

:2E2/RN1-S/4G610N 101 102! O:2D3/A-B4!! 0: 2D3/A-C23/1 

142B3/32H-25/SC2661! B:42B3/32H-9/SC2661! 

  

FRED! O:46D5/RN14-7/4610X 101 102! 

HIERARCHICAL BETWEEN BLOCKS 

INTERPAGE ONLY ON BLOCK NO. n 

INTRAPAGE ONLY ON PAGE NO. m



$SFORMAT_CARDS 

16A 100C 

SENDS 

CSBITS 

CSBITS 

cCSBITS 

CSBITS 

TOPCSB 

TOPCSB 

CcYCCSB 

IOCSB 

PLUGCSB 

TIMING 

CPUTIM 

CSTIM 

PROCTIM 

MMUTIM 

CYCTIM 

IOTIM 

BIFTIM 

CNTL 

CNTL 

CNTL 

CNTL 

CNTL 

CNTL 

CNTL 

CNTL 

CNTL 

CPUCNTL 

CPUCNTL 

CPUCNTL 

CPUCNTL 

CPUCNTLI 

CPUCNTLI 

CPUCNTLI 

CPUCNTLI 

CPUCNTLO 

CPUCNTLO 

CSALUI(8:0),CSSST(1:0},CSRASEL(1:0).& 

CSXRF , CSRBSEL(1:0),CSCISEL(1:0),CSALUM!1:0),CSMI5S(1:0),& 

CSIDBS‘ 4:0) ,CSCOMM( 4:0) ,CSTS(6:3!,CSDELAY(1:9!,CSVECT,& 

CSSCOND,CSECOND, CSLOOP, CSDLY .CSBIT20,.CSRB(3:0) .CSBIT(15:0) 

CSALUI(8:7!,CSALUM(1:0) ,CSMIS(1:0) .CSIDBS(4:0),CSCOMM(4:0) .& 

CSDELAY (1:0) ,CSECOND,CSLOOP,CSDLY 

CSALUI (8:7) ,CSALUM(1:0! ,CSDELAY(1:0! ,CSECOND, CSLOOP,CSDLY 

CSMIS(1:0),CSIDBS(4:0) ,CSCOMM(4:0) 

CSMIS(1:01),CSCOMM(4:0) 

ALUCLK ,CC™{3:1),CLK,CYD” ,EORF” .ETRAP” ,MACLK,MAP” ,MCLK,0SC,TERM .UCLK WF 

ALUCLK, CC” (3:1),CLK,CYD ,EORF” ,ETRAP” .MACLK,MAP ,MCLK, TERM ,UCLK ,WRESTB 

CC™(3:1),CLK,MACLK, TERM” 

ALUCLK, CLK, ETRAP~ ,MAP” ,MCLK TERM” , UCLK , WRFSTB 

CC™2,CYD” ,EORF , TERM” , UCLK 

ALUCLK,CC™(3:1),CLK,CYD™, EORF™ .ETRAP” .MACLK MAP ,MCLK, TERM” ,UCLK ,WRFSTB 

CLK ,EORF~ ,UCLK 

cc~2,0SC,TERM™ 

ACOND™ , BDRYSO™~, BGNT™~ , BGNTSO™ , BRK~ .CA10,CCLR™ ,CGNT™~ ,& 

CGNTCACT™ , CGNTSO™ , CLEAR” ,CRQ™ ,CX” DAP” ,DT™ ,& 

DVACC™ , ECCR, ECREQ,ECSR™ ,EDO™,.EMCL” .& 

EMPID™ ,ESTOF” , FETCH, FMISS, FORM .& 

GNT HIT, IONI, TORQ” ,LCS” ,LERR™ , LEVO, LPERR™ , LSHADOW,& 

MCL ,MR™ ,MREQ™ ,MWRITE ,OPCLCS,PA™~,PCR(1:0),8& 

PIL(3:0),PONI, PS” ,REF~,REFRQ” .RERR” ,& 

RT” ,RWCS™ ,SEMRQ5O0™ ,SHORT™ , SLOW” .& 

SSEMA™ ,STOC” ,STP, TOUT, TRAP” ,VEX,WCHIM” , WRITE 

ACOND™ , BRK ,CA10,CCLR™ , DOUBLE, DT™ ,DVACC™ ,ECCR,ECSR” ,EDO™ .& 

EMCL” , EMPID™ ,ESTOF~ , FETCH, FMISS, FORM” ,HIT, IONI,LCS” .LEVO,& 

LSHADOW , MR”, OPCLCS , PCR(1:0), PIL(3:0), PONI,.RT~ ,RWCS” ,STOC” ,STP,& 

TRAP” , VEX ,WCHIM™ ,WRITE 

CA1L0,CCLR™ ,DT~ .DVACC™ ,.ECSR™ ,EDO™ .& 

EMCL™ ,EMPID™ , ESTOF” , FETCH, FMISS, FORM” ,LCS” ,& 

MR™ ,RT™ ,RWCS” |STOC™ STP, & 

WCHIM™ ,WRITE 

ACOND™ , BRK” ,ECCR,& 

HIT, IONI , LEVO,&



CPUCNTLO 

CPUCNTLO 

PROCNTLI 

PROCNTLI 

PROCNTLI 

PROCNTLO 

PROCNTLO 

PROCNTLO 

PROCNTLO 

CSCNTL 

MMUCNTL 

MMUCNTL 

MMUCNTL 

MMUCNTL 

CYCCNTL 

CYCCNTL 

TOCNTL 

IOCNTL 

IOCNTL 

IOCNTL 

IOCNTL 

IOCNTLI 

IOCNTLI 

IOCNTLI 

ITOCNTLO 

IOCNTLO 

IOCNTLO 

IOCNTLO 

IOCNTLO 

DCDCNTLI 

DCDCNTLI 

DCDCNTLI 

DGACNTLI 

DGACNTLI 

DGACNTLI 

DCDCNTLO 

DCDCNTLO 

DCDCNTLO 

DCDCNTLO 

PANCALCNTL 

REGCNTL 

BIFCNTLI 

BIFCNTLI 

BIFCNTLI 

BIFCNTLO 

LSHADOW, OPCLCS, PCR(1:0),PIL(3:0),PONI,& 

TRAP” , VEX 

EDO’ ,.& 

EMPID~ ,ESTOF~ ,LCS” ,& 

MR™ STP 

ACOND™ , BRK~ , DOUBLE, FCCR,& 

IONI , LEVO,& 

LSHADOW , OPCLCS, PCR{1:0),PIL(3:0),PONI.& 

TRAP , VEX 

BRK”, FETCH, FORM” ,LCS” ,RWCS” 

BRK” ,CA10,CCLR” , DOUBLE, DT” ,DVACC™ ,ECSR” ,& 

EMCL~ ,ESTOF” , FMISS,& 

LSHADOW RT” ,& 

WCHIM” ,WRITE 

ACOND™ , BRK” ,CGNTCACT” FORM” ,HIT, 1ORQ” ,LSHADOW,MR™ ,MREQ™ ,RT~ ,RWCS” ,& 

SHORT™ ,SLOW , TRAP”, VEX 

BBRYSO” ,BRK™,CA10,CCLR” ,CLEAR .CX , DAP ,& 

DT*~ ,DVACC™ ,ECREQ,ECSR™ EDO ,EMCL” ,& 

EMPID™ ,ESTOF~ , FETCH, FMISS. FORM ,HIT,1ONI,1ORQ’ , LCS”, LEVO, LSHADOW, & 

MCL ,MREQ™,OPCLCS,PA~,PCR(1:0),PONI,PS ,REF ,REFRQ .RT .RWCS” ,SHORT™ .SL' 

SSEMA™ ,STOC” ,STP,TOUT,WCHIM ,WRITE 

BDRYSO” , BRK” ,CX™ ,DAP™ , & 

HIT, IONI, LCS” , LEVO, LSHADOW, & 

OPCLCS, PCR(1:0},PONI .REF~ 

CA10,CCLR” ,CLEAR™ ,& 

DT” ,DVACC™ , ECREQ, ECSR™ ,EDO™ ,EMCL™ .& 

EMPID” ,ESTOF™~ , FETCH, FMISS, FORM” , TORQ” ,& 

MCL, MREQ™, PA”, PS” ,REFRQ” RT” ,RWCS” ,SHORT™ ,SLOW ,& 

SSEMA~ ,STOC” , STP, TOUT, WCHIM ,WRITE 

BDRY50™ ,BRK~ , DAP” ,& 

HIT, LCS” , LSHADOW , & 

OPCLCS, PONI ,REF™ 

BDRY5SO~ , BRK”, DAP™ ,& 

HIT,LCS~ ,LSHADOW,& 

PONI.REF~ 

CA10,CCLR™ ,CLEAR™ , DT” ,DVACC™ ,ECREQ, ECSR™ ,EDO™ .& 

EMPID” .ESTOF” , FETCH, FMISS, FORM ,10RQ”,& 

MCL,MREQ” , PA~ , PS” ,REFRQ” ,RT” ,RWCS” ,SHORT™ , SLOW” ,& 

SSEMA™ ,STOC” ,STP,TOUT,WCHIM , WRITE 

CLEAR™ , IONI ,LEVO,PCR(1:01 ,PONI 

CLEAR” ,CX™ 

BGNT~ ,BGNTSO~ ,CGNT~ , CGNT50™ ,CLEAR™ ,CRQ™ ,ECREQ.& 

FETCH ,GNT25 , 10RQ™, LERR™ ,LPERR™ ,MOR25” ,MWRITE™,PA™.& 

PS~,REFRQ~, RT” ,SSEMA~ . TOUT ,WRITE 

BDRYSO™ , CGNTCACT™ , DAP” , DBAPR,& 

OW



BIFCNTLO GNT,GNT™ ,MR™,& 

BIFCNTLO REF” , RERR™ , SEMRQS0~ 

MEMCNTLI BDRY50™ , DBAPR, ECCR,ECREQ, FETCH,GNT,GNT , TORQ” ,& 

MEMCNTLI MR™,PA™~,PS~,REF~ ,& 

MEMCNTLI REFRQ” ,RERR™ ,SEMRQSO” ,SSEMA~ . WRITE 

MEMCNTLO BGNT~ , BGNT50~ ,CGNT™ ,CGNT50~ ,CRQ” ,GNT25° ,& 

MEMCNTLO LERR™ , LPERR™ .MOR25” .MWRITE™ 

PLUGCNTL BGNT™ ,CGNT™ , CLEAR , LCS” , LSHADOW, MCL, PIL(3:0) , STP 

ABPLUG CONSOLE” ,DP™(5:1),EAUTO™ , EBUS™,I1P,INR(7:0), LOCK .& 

ABPLUG MIS(1:0),0C(1:0),01P,02N,OSCCL™ ,& 

ABPLUG RXD,SELSMS™ , SWMCL™ .TXD, XTR 

ABPLUGI CONSOLE” .EAUTO™ ,EBUS” ,I1P,INR(7:0), LOCK ,& 

ABPLUGI MIS(4:0) ,0C(1:0) ,OSCCL™.& 

ABPLUGI RXD,SELSMS” ,SWMCL™ ,XTR 

ABPLUGO DP™(5:1),& 

ABPLUGO O1P,02N,& 

ABPLUGO TxD 

IOABPI CONSOLE” ,EAUTO™.14P,INR(7:0), LOCK .MIS(1:03,& 

IOABPI 0C(1;0},OSCCL” .& 

IOABPI RXD,SEL5MS” ,SWMCL” ,XTR 

IOABPO DP (S:1),01P,02N,TXD 

DCDABP 0C(1:0),OSCCL” ,SELSMS” ,SWMCL~ 

UARTABPI EAUTO™ ,11P,LOCK™ ,MIS(1:0),RXD,XTR 

UARTABPO 01P,02N,TXD 

BIFABP EBUS™ ,MISO 

ND100BUS BAPR~ ,BDAP” ,BDRY ,BERROR ,BINACK .& 

ND100BUS BINPUT™ , BINT (13:12), BINT 10, BIOXE ,BMEM™ ,& 

ND100BUS BREF’ ,& 

ND10CBUS IBAPR™ ,IBDAP” , IBDRY ,I1BINPUT” ,IBINT 15, IBINT™(13:10),1BPERR ,& 

ND100BUS IBREQ™ , ICONTIN™.ILOAD™ , [SEMRQ™, 1STOP™ ,& 

ND100BUS OUTGRANT™ , OUTIDENT™ . POWSENSE ,& 

ND100BUS SEMRQ™ 

NDiOOBUSI IBAPR™ ,IBDAP ,IBDRY ,1BINPUT~ , BINT 15, 1BINT (13:10),1BPERR ,& 

NDLOOBUSI IBREQ™ , ICONTIN™ , ILOAD™ , 1ISEMRQ™ .ISTOP” , POWSENSE™ 

ND1 COBUSO BAPR ,BDAP” , BDRY” , BERROR™ , BINACK” ,& 

ND100BUSO BINPUT™ , BINT (13:12), BINT~10,BIOXE .BMEM™ ,& 

ND100BUSO BREF ,& 
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PAL's for board no. 3202C. ND120/CX. Last update 12. October 1987. 
Standard is 4Mb memory configured contiguosly from address 0. 

Pos.no. 

11D 
2c 
1c 

15F 
21G 
13D 
3F 
5D 

18F 
140 
15D 
19F 
9G 
6G 

22F 
12D 
10D 
5F 
6F 
7G 
8D 
2F 
4F 

26H 
26H 

PAL's for board no. 
Replace 44445xX with 

9G 
6G 

PAL's for board no. 
Replace 44445X with 

9G 
6G 

PROM's 

Pos.no. 

23B 
26B 
238 
268 

* Will not work on the B-print. 

D-prints. 

Check- 
sum 

3888 
3932 
508A 

7856 
834E 
46FA 
59AF 

OF 93 
44C7 
3EF5 
3160 
7F40 
6808 
605E 

48B4 
5963 

43ED 

411E 
42EF 

4441 
42EF 

Check~ 
sum 

Device Max. 
delay 

16L8D * 10ns 
16L8D * 10ns 
16L8D * 10ns 
16L8D 10ns 
16L8D 10ns 
16L8D 10ns 
16L8D 10ns 
16R4D 10ns 
16R4D 10ns 
16R4D 10ns 
16R4D 10ns 
16R4D 10ns 
16R4D 10ns 
16R4D 10ns 
16R4D 10ns 
16R6D 10ns 
16R8D 10ns 
16R8D 10ns 
16R8B 15ns 
16R8B 15ns 
16L8B * 15ns 
16L8B 15ns 
16L8B * 15ns 
16R4B 15ns 
16L8B 15ns 
3202B. ND120/CX 

Stock Reg. no. 
no. 

513035 
513035 
513035 
513035 
513035 
513035 
513035 
513060 
513060 
513060 
513060 
513060 
513060 
513060 
513060 
513061 
513062 
513062 
500829 
500829 
500827 
500827 
500827 

44302B 
44303B 
44304E 
44305D 
44306A 
44307C 
44310D 
444018 
44402) 
44403C 
AAC 
44407A 

444458 
44446B 
44008 
44601B 
44801A 
44803A 
44902C 
44904B 
45001B 
45008B 
450098 
44511A 
45011A 

2Mb version. 
44425X, and 44446X with 44426x. 

16R4D 
16R4D 

10ns 
10ns 

3202B. ND120/CX 

513060 444258 
513060 444268 

6Mb version. 
44465X, and 44446X with 44466x. 

16R4D 10ns 
16R4D 10ns 

Device Max. 
delay 

27256 250ns 
27256 250ns 
27256 250ns 
27256 250ns 

(Use 

513060 444658 
513060 444668 

Stock Reg. no. 
no. 

500854 
500854 
500854 
500854 

45132J 
45133d 
451480 
451490 

Mnemonic 

LBC1 
LBC2 
LBC3 
CSCTL 
MMUCTL 
CYCLK 
LBDIF 
BTIM 
UBITS 
CYINO 
CYINI 
ERFIX 
CADEC 
BADEC 

VXFIX 44608A 
CYCFSM 
BARB 
RAMA 
RAMC NEW 
MSIZE 
BPAR 
DATA NEW* 
ERROR 
LEVO NEW 
LEVO OLD 

+4404) 

CADEC 
BADEC 

CADEC 
BADEC 

Floating Bit 
format no. 

32bit 0-7 
32bit 8-15 
48bit 0-7 
48bit 8-15 

versions without test mode). 
NEW* Can use the previous version instead of a blank for raw pal. 

OLD Need not be replaced on existing C-prints, but must be on all



PAL's for board no. 3202B. ND120/CX. Last update 13 July 1987. 

Standard is 4Mb memory configured contiguosly from address 0. 

Pos.no. 

11D 
2c 
1c 

15F 
21G 
13D 
3F 
5D 

18F 
14D 
15D 
19F 
22F 
9G 
6G 

12D 
10D 
6F 
5F 
76 
8D 
2F 
4F 

26H 

PAL's for board no. 
Replace 44445X with 

9G 
6G 

PAL's for board no. 
Replace 44445X with 

9G 
6G 

PROM's 

Pas.no. 

23B 
26B 
23B 
26B 

Check- 
sum 

3BAB 
393A 
4188 
51E1 
7856 
834E 
4304 
4913 
27CB 
3A22 
OFS58 
OF 93 
3160 
44C7 
SEFS 
5D88 
6808 
5€1D 
605E 
48B4 
5BE3 
546C 
448D 
13CA 

411E 
42EF 

4441 
42EF 

Check- 
sum 

8025 
C986 
6541 
8AFD 

Device 

16L8D 
16L8D 
16L8D 
16L8D 
16L8D 
16L8D 
16L8D 
16R4D 
16R4D 
16R4D 
16R4D 
16R4D 
16R4D 
16R4D 
16R4D 
16R6D 
16R8D 
16R8D 
16R8D 
16R8B 
16L8B 
16L.8B 
16L8B 
16L8B 

Max. 

delay 

10ns 

10ns 
10ns 
10ns 
10ns 
10ns 

10ns 
10ns 

10ns 
10ns 
10ns 

10ns 

10ns 
10ns 

10ns 
10ns 
10ns 

10ns 
10ns 
15ns 

15ns 

15ns 
15ns 
15ns 

Stock 
no. 

513035 
513035 
513035 
513035 
513035 
513035 
513035 
513060 
513060 
513060 
513060 
513060 
513060 
513060 
513060 
513061 
513062 
513062 
513062 

500827 
500827 
500827 
500827 

Reg. no. 

44302A 
44303A 
44304KD 
44305£D 
44306A 
44307 
443108D 
44401A 
444022'D 
444038 C 
44404ec 
44407A 
444088 
444458 
444468 
44601A 
44801A 
AASAZI- 
44803A 
449048 
45001A 
45008A 
45009A 
40H 
Susi 

3202B. ND120/CX 2Mb version. 
44425X, and 44446X with 44426x. 

16R4D 
16R4D 

10ns 
10ns 

513060 
513060 

44425B 
44426B 

3202B. ND120/CX 6Mb version. 
44465X, and 44446X with 44466X. 

16R4D 
16R4D 

Device 

27256 
27256 
27256 
27256 

10ns 
10ns 

Max. 
delay 

250ns 
250ns 
250ns 

250ns 

513060 
513060 

Stock 
no. 

500854 
500854 
500854 
500854 

444658 
44466B 

Reg. no. 

45132F 
45123F 
45148F 
45149F 

Mnemonic 

LBC1 

LBC2 

LBC3 

CScTL 

MMUCT 

CYCLK 

LBDIF 

BTIM 

UBITS 

CYINO 

cYIN1 

ERFIX 

VXFIX 

CADEC 

BADEC 

CYCFSM 

BARB 

RAMC 4490%C 
RAMA 

MSIZE 

BPAR 

DATA 

ERROR 

LEVO 
a 

CADEC 
BADEC 

CADEC 
BADEC 

Floating Bit 

format no. 

32bit O-7 
32bit 8-15 
48bit 0-7 
48bit 8-15



PAL16L8 

JLBICJTC 14AUG86 

44302B,11D,LBCi 

1Q0 1Q2 /CC2 /BDRY2S5 /BDRYSO /CGNT /CGNTSO /CACT /TERM GND 

{BGNT /CGNTCACT /RT /IORQ TEST NCi6 /DSTB /EMD /BGNTCACT VCC 

IF (/TEST) EMD = Q2 * QO * CACT ; CPU CYCLE TO BUS SET 

+ EMD * CACT : " HOLD 

+ CGNT * CGNTSO ; CPU CYCLE TO MEM SET 

+ EMD * RT * CC2 * /TERM ; ) HOLD TERMS FOR 

+ EMD * TORQ * CC2 * /TERM ; ) CPU READ, FETCH AND 

+ MAP CYCLES 

IF (/TEST) CGNTCACT = CGNT + CACT 

IF (/TEST) BGNTCACT = BGNT + CACT 

IF (/TEST) DSTB = CGNT + CACT * /BDRYSO * /BDRY25 * /IORQ 

+ CACT * IORQ * CC2 y IOX CYCLE 

DESCRIPTION 

060387 JLB: EMD WAS HOLDING IN ADDRESS PART OF IOX CYCLES AFTER 

; BUFFERED WRITE CYCLES. 

; EMD - ENABLE DATA PATH BETWEEN CD AND LBD 

270387 CJTC: NEW SIGNAL DSTB TO SAMPLE DATA AT LBD/CD BUFFERS ON 

; CPU FROM BUS READ, AT BDRY. 

} 040487 JLB: DSTB MUST NOT CLOCK DATA BEFORE CACT GOES OFF IN IOXES. 

; (NEGATIVE SETUP OF DATA IN BUS SPECS.) 

; £80587 CITC: 3202B 

3 070887 JLB: 3202C ONLY! (TEST MODE).



PALI6L8 

JLB/CJITC 15AUG86 

44303B,2C,LBC2 - LOCAL DATA BUS CONTROL PAL 

#CACT /CGNT /EADR /BINPUTSO MISO 

*BACT /WLBD NC13 NC14 NC1S NC16 

; LBD TO BD TRANSCEIVER 

  

; WBD - DIRECTION FROM LBD TO BD 

IF (/TEST) WBD = EADR 

+ CBWRITE 

+ IOD * MISO * /BINPUTSO 

+ BACT 

10D WRITE TEST NC9 GND 

iCMWRITE /CBWRITE /WBD VCC 

; ADDRESS FROM CPU TO BUS 

; CPU WRITE CYCLE TO BUS 

; OUTPUT PART OF I0X 

, DMA OUTPUT CYCLE 

+ (CBWRITE) - CPU TO BUS WRITE. STARTS ONLY WHEN THE BUS IS GRANTED. 

7 LASTS UNTIL THE END OF THE BUS CYCLE. 

IF (/TEST) CBWRITE = WRITE * CACT 

+ CBWRITE * CACT 

; CD TO LBD TRANSCEIVER 

; WLBD - DIRECTION FROM CD TO LBD 

IF (/TEST) WLBD = CBWRITE 

+ CMWRITE 

+ 10D * MISO * /BINPUTSO 

; (CMWRITE) - CPU WRITE TO LOCAL MEMORY. 

: ON BUFFERED WRITE. 

IF (/TEST) CMWRITE = WRITE * CGNT 

+ CMWRITE * CGNT 

DESCRIPTION 

; 180587 - 32025 

; 070887 JLB: 3202C ONLY ! (TEST MODE). 

; CPU WRITE CYCLE TO BUS 

3; CPU WRITE CYCLE TO LOCAL MEMORY 

; OUTPUT PART OF 10x 

LASTS UNTIL END OF MEMORY CYCLE



PAL1GL8 

CITC O2SEP&6 

44304E,1C,LBC3 - LOCAL DATA BUS CONTROL PAL 

1CGNT /BGNT /BGNTSO /MWRITE /BDAPSO /EBUS /IBAPR /GNT TEST GND 

NC1i1 NC12 /EBD CLKBD SAPR FAPR EBADR /BACT DBAPR VCC 

; BACT - BUS ACTIVITY. LASTS FOR COMPLETE DMA TO LOCAL MEMORY 

5 CYCLE (ONLY ON MEMORY READ! 

IF (/TEST) BACT = BGNTSO * /MWRITE ; ENABLE FOR DATA GNLY AFTER ADDRESS 

+ BACT * BDAPSO ; HOLD AFTER BDAP FINISHED 

; EBD = ENABLE BUS DATA. ENABLE LBD TO BD TRANSCEIVER 

SHOULD BE DISABLED DURING CGNT * /BACT, IE DISABLE WHEN CPU 

IS ACCESSING LOCAL MEMORY, EXCEPT WHEN TRANSCEIVER IS BEING USED 

AS A REGISTER TO HOLD DATA FROM A PREVIOUS DMA MEMORY READ. 

IF (/TEST) EBD = EBUS * /CGNT * /GNT 

+ EBUS * BGNT 

+ EBUS * BACT 

; EBADR - ENABLE ADDRESS FROM BUS TO LOCAL MEMORY 

IF ( {TEST} /EBADR = /GNT * /BGNT ;TURN ON AT BAPR WITH GNT 

+ /IBAPR * /EBADR ;HOLD UNTIL BGNT AND GNT BOTH GONE 

+ {GNT * /EBADR 

; SLOW INVERSION 

IF (/TEST) /FAPR = /IBAPR 

IF (/TEST) /SAPR = /FAPR 

IF (/TEST) /DBAPR = /SAPR 

; CLOCK PULSE TO 648'S. 

IF (/TEST) /CLKBD = /SAPR * /BGNTSO ; CLOCK ADDRESSES ON DELAYED BAPR. 

+ ISAPR * /BDAPSO ; CLOCK DATA SONS AFTER START OF 

+ ISAPR * /MWRITE ; BGNT*BDAP ON MEMORY WRITES FROM DMA. 

DESCRIPTION 

200387 CJTC: NEED TO SLOW DOWN APR TO AS648 BUS TCVRS. PUT IT 

THROUGH THIS PAL INSTEAD OF F04 

200387 JLB: EBADR COMES ON AT BAPR TO AVOID SPIKE ON LBD. 

; NEW INPUT CGNT™ 

} 230387 JLB: APR DELAYED 3XPAL DELAY 

} 240387 JLB: EBD MUST NOT CHANGE WHEN DATA IS CLOCKED IN. 

; 180587 - 3202B 

; 310787 JLB: BUFFERED DMA WRITE: CLOCK DATA IN 648'°S ALSO. 

3; 040887 JLB: BUFFERED DMA WRITE: NEED TO ENABLE THE REGISTER IN THE 

648'S FOR THE PERIOD OF BGNT. 

} 060887 D JLB: EBADR CHANGED TO MAKE BUFFERED DMA WRITE WORK. 

3; 090887 E JLB: TEST MODE FOR C-PRINT.



PALI6L8 

JLB 26NOV86 

44305D,15F,CSCTL 

#FORM /CC1 #CC2 #CC3 /LCS /RWCS /WCS FETCH /BRK GND 

‘TERM (WCSTB LUA12 /WCA /ELOW /EUPP /EWCA /ECSL /WICA VCC 

} CONTROL STORE CONTROL 

IF (VCC} WICA = WCA * FETCH * /TERM sWRITE PULSE TO MICROINTRUCTION CACHE 

IF (VCC) WCSTB = /CC3 * CC2 * CC1 * WCS * RWCS } e@+f WRITE PULSE TO WRITEABLE 

+ CC3 * 1CC2 * CC1 * LCS jm+n WRITE PULSE DURENG LOAD CONTROL 

IF (VCC) ECSL = RWCS * /WCS * CC3 * /TERM ;READ CONTROL STORE HOLD 

+ RWCS * /WCS * /CC1 * CC2 * /TERM ;HOLD OVERLAP WITH EWCA 

IF (VCC) EWCA = RWCS * /CC3 * CC2 * ITERM ;ENABLE WCA REG. IN MIC ONTO MA 

+ RWCS * /CC3 * CCi * /TERM ; AVOID BLIP ON NEXT CYCLE 

IF (VCC) EUPP = LUA12 ;NORMAL ADRESSING 

+ WCA * FETCH ;WRITE INTO MICROINSTUCTION CACHE 

+ FETCH * /CC1 * /CC2 * !CC3 * /TERM ;ENABLE IN THE FIRST 50NS 

3 + HOLD TIME = 7SNS 

IF (VCC) ELOW = /LUA12 * / FETCH ;NORMAL ADRESSING. ON FETCH EITHER MI 

+ fLUA12 * TERM ENABLE ACCORDING TO LUAL2 BEFORE FET 

+ FORM * /BRK * CC2 * ITERM {OR A MAP IS USED. 

+ FORM * /BRK * CC3 * TERM ;DO A MAP 

+ ILUA12 * BRK * CC2 * /TERM ;ON BRK: USE BANK SELECTED BY LUA12. 

+ (LUA12 * BRK * CC3 * /TERM ; 

DESCRIPTION 

} 130387 JLB: ELOW ALWAYS ENABLED ON TERM IF LUA12 1S LOW. 

; MAY SPEED UP NON FETCH CYCLES. 

, 180587 

: NEXT 

; 090687 

5 030987 

32028 

; 090687 JLB: EWCA MUST NOT BE ENABLED DURING a AND b. WILL CREATE BLIP ON 

CYCLE. 

JLB: 

JLB: 

ECSL HOLD IN g AND h. 

WRITE IN CONTROL STORE DOES NOT WORK. WRITE PULSE STARTS TOO 

SOON. WCSTB CHANGED TO e+f IN THIS CASE, AND TO m+n DURING LCS 

TO BE ABLE TO USE 250ns PROMS.



PAL16L8 

JLB 26NOV86 

44306A,21 G,MMUCTL 

CAO WRITE /DVACC /RT /WCHIM DOUBLE /EMCL /CC2 'WCA GND 

LSHADOW / 

; MEMORY 

IF (vec) 

IF (vec) 

IF (vcc) 

IF (vcc) 

IF (vec) 

IF (vec) 

IF (vec) 

IF (vcc) 

DESCRIPTI 

3 25/2787 

3 18/5/87 

LAPA /EPT /EPMAP /EPTI /EYPL /EIPU JETPUR /ECD VCC 

MANAGEMENT CONTROL 

ECD = WCA * /LSHADOW ;DISABLE CACHE ON SHADOW ACCESSES 

+ RT * /LSHADOW * /CC2 ;ENABLE WHEN WRITING IN CACHE 

;ENABLE IN THE FIRST PART OF READ/FETCH CYCLES 

LAPA = DVACC * /LSHADOW * /WCHIM ;LA TO PPN WHEN VIRTUAL ACCESSES ARE DISABLED 

;WE ARE NOT ACCESSING SHADOW MEMORY OR WRITIN 

,CACHE INHIBIT MAP 

EIPUR = /DOUBLE * LSHADOW * WRITE :WRITING IN SHADOW IN REX MODE WILL MASK AWAY 

;THE PROTECT BITS 

EIPU = WCHIM iPASS PAGE NUMBER TO BE INHIBITED FROM IDB 

+ DOUBLE * LSHADOW * CAQ ;SHADOW ACCESSES IN SEX MODE 

+ DOUBLE * LSHADOW * WRITE WRITING IN SHADOW IN SEX MODE WILL WRITE A F 

;BIT PAGE NUMBER 

EIPL = WCHIM ;}PASS PAGE NUMBER TO BE INHIBITED FROM IDB 

+ DOUBLE * LSHADOW * CAO SHADOW ACCESSES IN SEX MODE 

+ LSHADOW * WRITE ;WRITING LOWER BYTE (SAME FOR REX AND SEX} 

EPTI = LSHADOW * /EMCL * WRITE ;DISABLE DURING EMCL TO AVOID JAMMING THE IDB 

+ LSHADOW * fEMCL * /DOUBLE ;jENABLE ONLY WHEN IN SHADOW 

+ LSHADOW * /EMCL * /CAO ; DISABLE WHEN IN SEX MODE WE ARE READ! FETCHIN 

; ADDRESSES. (USE OTHER SRAM BLOCK). 

EPMAP = /WCHIM * /DVACC * (WRITE DISABLE WHEN WRITING THE CACHE INHIBIT MAP 

+ fWCHIM * /DVACC * /LSHADOW ;DISABLE WHEN VIRTUAL ACCESS IS DISABLED AN 

+ fWCHIM * /DVACC * /DOUBLE ,ACCESSING SHADOW MEMORY EITHER. 

+ IWCHIM * /DVACC * CAO ,;DISABLE ON SHADOW MEMORY WRITE IN SEX MODE 

+ IWCHIM * LSHADOW * /WRITE , ADRESSES. 

+ fWCHIM * LSHADOW * /DOUBLE 

+ !WCHIM * LSHADOW * CAO 

EPT = WRITE * /EMCL ; DISBALE ON EMCL OR 

+ !LSHADOW * /EMCL ; WRITING IN OTHER HALF 

+ /DOUBLE * /EMCL ; WHEN IN SEX MODE 

+ ICAO * /EMCL 

ON 

JLB EQUATION FOR EPT MISSING 

3202B



PALI6L8 

JLB 26NOV86 

44307C,13D,CYCLK 

TERM /CCO /CCt /CC2 /CC3 /FORM /BRK /RWCS /TRAP GND 

VEX /MACLK /MAP /ETRAP UCLK /EORF CYD WRFSTB /MCLK VCC 

IF (VCC) MCLK = RWCS * /CC3 

+ RWCS * CC2 

IF (VCC) /WRFSTB = CC3 

+ CC2 

+ CC1 

+ 1cCcO 

+ TERM 

IF (vec) ICYD = CC3 

+ §CC41 

+ #cc2 * CCcO 

+ TERM 

IF (VCC) EORF = 

IF (VCC) fUCLK = CC3 

+ cc2 

+ 1CC1 

+ 1CCO 

+ TERM 

IF (Vcc) 

IF (VCC) MACLK = 

+ 

+ 

+ 

IF (VCC) ETRAP = /TERM 

+ I TERM 

+ /TERM 

+ /TERM 

DESCRIPTION 

MAP = FORM * /BRK * CC2 * 

CYCLE CONTROL CLOCK GENERATOR. 

?cC3 * 4002 * CC1 * /CCO * 

MAP * /CC3 * CC2 * CC1 

TRAP * /CC3 * CC1 * 

RWCS * /CC3 

RWCS * CC2 * /CC1 

;EXPERIMENT TO SEE IF 

{BECAUSE THE CONTROL STORE ADDRESS TO 8 

}IN PRESENTED ONTO MA. THEN THE ADDRESS 

;STORE LOCATION TO BE EXECUTED IS PRESE 

ib ON 75NS CYCLES TO PROVIDE A WRITE PU 

WRITE PULSE USED IN WMAP AND WCA 

ja MISC WRITE PULSE. 

;ON c ON ALL MEMORY REQUESTS. 

USED TO UPDATE USED BITS AND CLOCK TRA 

UCLK ON TERM WAS DANGEROUS. 

;MUST NOT COME BEFORE ALL SHORT CYCLES 

yeeet CAPTURE CD FROM MEMORY THROUGH M 

jdte CAPTURE TRAP VECTOR 

: CAPTURE MICROADDRESS AFTER EWCA 

I TURNED OFF 

; ENABLE TRAPS ONLY OUTSIDE t OR a 

; UNSTABLE TRAP IN THIS PERIOD 

; CAN DESTROY MA ! 

; DISABLE TRAPS DURING VEX 

}280287 JLB: ECREQ TC LOCAL MEMORY GIVES TWO CGNTS. A SHORTER EORF, 

3010387 JLB: 

3080387 JLB: 

5160387 

3 

JLB: 

I.E. ONLY ON e AND NOT ON f, WILL MAKE ECREQ GO OFF 25NS SOONER 

;AND HOPEFULLY CURE THIS. 

ETRAP NEW OUTPUT. WILL DISABLE TRAP ON t AND a. 

REMOVED UCLK ON CACHE HIT CYCLES. 

REMOVED TERM IN MCLK AND MACLK TO PROVIDE SYMMETRICAL 

CLOCKS IN 50 NS CYCLES. 

3170387 JLB/CJTC: REMOVED MREQ - NEEDED THE INPUT FOR NEW SIGNAL VEX. 

, 180387 

VEX SHOULD DISABLE TRAPS. 

JLB: EORF ON d ONLY. MACLK ON e + f ON MAP.



; 270487 : M3202B 

;B 300687 JLB: CYD POSITIVE POLARITY. 

;C 130787 JLB: CYD FROM d TO f.



ALI6L8 

ADGD 13/8/86 

44310D,3F,LBDIF 

JHIEN /BGNT /CGNT /LOEN /CGNTSO ECCR /BGNTSO /BGNT75 /BDAPSO OND 

(MR RDATA /MWRITESO /BIOXE /REF100 RAS /BIOXL /BDRY /BCGNTSOR vcc 

IF (VCC) BCGNTSOR = /MWRITESO * BGNT * BGNT50 ;FROM 50NS AFTER GNT ON READ C 

+ IMWRITESO * CGNT * CGNTSO {LASTS FOR THE REST OF THE CYC 

IF (VCC) BDRY = /MWRITESO * BDAPSO * BGNT * /LOEN * /HIEN * /RAS ;BUS READ FROM LOCAL M 

+ MWRITESO * BDAPSO * BGNTSO * BGNT BUS WRITE TO LOCAL MEM. 

+ BIOXL * ECCR yTOX=ECCR 

+ /MR * BDRY * BDAPSO ;HOLD TERM FOR MEMORY 

+ (MR * BDRY * BIOKE ;HOLD TERM FOR {0X CYCLE 

+ REF100 

+ IMWRITESO * BDAPSO * /BGNTSO * BGNT75 LATE BDRY FOR 10MHZ2 DISK. 

F (vCC} BIOXL = BIOXE * /BGNT * /CGNT 

IF (VCC) /RDATA = MWRITESO ,; INDICATES DATA READY ON READ CYCLES 

+ LOEN 

+ HIEN 

+ IBGNT * /CGNT 

+ RAS 

DESCRIPTION 

280287 JLB: ECCR WRONG POLARITY, RESPONDS WITH BDRY TO ALL NON- 

,EXISTING IOX-ES. 

3280287 JLB; NEW INPUT REF, TO GENERATE A REF PULSE OF 175-200NS 

;DURATION BY GENERATING BDRY~. 

3 

3180587 M3202B 

3090787 B JLB: RAS USED IN RDATA TO AVOID SPIKE ON TRANSITION FROM 

i LOEN TO HIEN. 

290787 C JLB: BD HAD A TYPICAL SETUP TIME OF 140NS BEFORE BDRY ON DMA READ 

Fi CHANGED TO 65NS (25NS REQUIRED). DMA BUFFERED WRITE: BDRY START 

I SONS AFTER BGNT GOES ACTIVE ON DMA WRITE, ANI LASTS UNTIL BGNT 

i OR BDAPSO GOES OFF (105NS MIN.!}, THIS IS TO GIVE TIME FROM 

i GRANT OFF TO BMEM ON IN THE FOLLOWING CYCLE. 

3110887 D JLB: BDRY GAN BE LOST IF BDRYS5O IS NOT PRESENT AT THE TIME STATE 

: 7 IN THE RAM CONTROL IS REACHED. HAPPENS WITH {0MHZ DISK CONTR. 

3 SINTRAN STOPS ON LEVEL 14 DURING STARTUP.



PALI6R4 

JLB 12AUG86 BTIM. PAL 

444018,5D,BTIM 

OSC /CC2 /CACT /CACT2S5 /BDRYSO 'CGNT /CGNTSO !TERM /1ORQ GND 

10E /EADR /EIOD /NC14 /Q2 /Q1 /QO ‘DAP ‘APR VCC 

CACT * /Q2 * /Q4 * (QO * /CACT25 

192 * 191 * QO 
Q2 * Qi * Qo 
Q2 * Q1 * 190 

Qo 

+ 
+ 

+ 

Qi := 192 * QO * Q1 
+ 192 * QO * /Q1 
+ QL * 190 * Q2 
+ Q1 * 190 * 192 

Q2 := Q1 * /Q0 * G2 
+ Qt * 190 * 192 
+ Q2 * QO * Q1 
+ Q2 * QO * /Q1 

IF (VCC) APR = /Q2 * Q1 * CACT 

IF (VCC) EADR = /Q2 * QO * CACT teu 

+ 1Q2 * Q1 * CACT , uty 

+ Qi * 190 * CACT :vtw 

+ 192 * 1Q1 * /Q0 * CACT * /CACT2S 78 

+ CGNT * /CGNTSO ; address part for CPU cycle 

IF (VCC) DAP = /Q2 * (Qi * /QO * CACT * CACT25 

+ DAP * /TERM * IORQ * CC2 

IF (VCC) EIOD = IoRQ * /Q2 * /Q1 * !QO * CACT * CACT25 * /BDRYSO * CC2 

}STARTS WHEN THE s STATE HAS BEEN REACHED AFTER COMPLETING THE LOOP. 

  

DESCRIPTION 

ws 
: | 
Bo tee <¢s)000 | 

3 J 3 | 
yicactecactas | 7 | | 
3 | ' | | 

| | 
: | 
3 (t)004 | 

: | 
BL ene tul--~== ivyon-e (whesna= (x }enene Ly}----- z)---->| 

q 011 010 110 111 101 100 

; 010387 JLB: EIOD TOO SOON, ONLY 15NS SETUP FOR BD BEFORE BIOXE. 

; WOULD NOT LOAD FROM FLOPPY. EIOD FRONT FLANK DELAYED 25NS.



SAME WITH DAP. DAP HELD FOR THE REST OF THE CYCLE UNTIL TERM 

ON IORQ. 
060387 JLB: DAP HELD INTO ADDRESS PART OF IOX CYCLES AFTER A 
BUFFERED WRITE CYCLE. SWAPPED I0D FOR TORQ IN ETOD. 
USING CC2 (NEW INPUT) TO QUALIFY DAP AND EOD 
STATE MACHINE 

180587 M3202B 

090887 B JLB: MAXIMIZED EQUATIONS TO MATCH CLOCK SKEW.



PAL1i6R4 

JLB/CJTC SAUG86 

44402D, 18F ,UBITS 

UCLK /DT /RT LSHADOW FMISS CYD /HITO /HIT1 ‘EWC GND 

4OE OUBI OUBD /IHIT NC15 NUBD NUBI /WCA /USED VCC 

; CACHE USED BIT CONTROL 

IHIT := HIT£ * HITO * OUBI * RT * (DT * /WCA {FETCH 

+ HIT1 * HITO * OUBD * RT * DT * /WCA y; READ 

IF (VCC) USED = OUBI * RT * /DT * /WCA 3 FETCH 

+ OUBD * RT * DT * /WCA ;READ 

IF (VCC) WCA = /RT * DT * EWC * CYD * /FMISS * /LSHADON {WRITE OUTSIDE SHADOW 

+ RY * /IHIT * EWC * CYD * /FMISS * /LSHADOW ;FETCH/READ WITHOUT HIT 

OUTSIDE SHADOW 

'NUBI := DT * /OUBI ; READ OR WRITE KEEP OLD VALUE 

+ IRT * DT * HITO * HIT1 ; CLEAR IF WRITE WITH HIT 

¢NUBD : RT * (DT * /OUBD ; IF FETCH KEEP OLD VALUE 

DESCRIPTION 

+B 050387 JLB: USED BITS INVERTED TO ACTIVE HIGH. 

i¢ 060387 JLB: SHOULD NOT PRODUCE WCA WHEN IN SHADOW. 

3D 120387 JLB: HIT PATH IMPROVED 

3 180576 M3202B 

{B 300687 JLB: CYD POSITIVE POLARITY. 

3; 130787 JLB: HOLD TERM ON WCA REMOVED BECAUSE CYD FROM d To f. 

;D 030987 JLB: TERM REMOVED AS AN INPUT, FMISS NEW INPUT PIN 5. 

4 WCA SHOULD NOT APPEAR WHEN FMISS (TSET FAILS).



PAL16R4 

JLB 26NOV86 

44403C,15D,CYINO 

CLK CSDELAYO CSDLY CSECOND CSLOOP /ACOND /MR LUA12 ‘MAP GND 

#0E (NC12 /SLCOND /DMAP /DMA12 

; CYCLE CONTROL 

IF (vcc) DLYO = 

+ 

+ 

+ 

+ 

+ 

+ 

Lcs := MR 

+ MDMAI2 * 

+ 

+ IDMAI2 * 

MDLY := CSDLY 

DMA12 := LUA12 

DMAP := MAP 

IF (vCC) SLCOND 

DESCRIPTION 

fMDLY /LCS /NC18 /DLYO VCC 

INPUT GENERATOR. PART 0. 

MDLY 

CSDELAYO 

ACOND * CSECOND 

ACOND * CSLOOP 

LUA12 * /DMA12 

#LUA12 * DMA12 

DMAP 

fLUAL2 * LCS 

DMA12 * LUAI2 * LCS 

LUA12 * LCS 

= ACOND * CSECOND 

+ ACOND * CSLOOP 

3 270487 : M3202B 

3 160687 JLB: DLYO AFTER EVERY MAP. 

325NS DELAY ON MICROCODE REQUEST 

{25NS DELAY OF PREVIOUS CYCLE ON MICROC 

{CONDITIONAL MICROSEQUENCING 

;USING ALU RESULT 

;CHANGING FROM LOWER TO UPPER CONTROL 

; AFTER MAP TO AVOID CSDELAY BEEING TO 

;LCS FROM MR AND UNTIL MA12 HAS GONE H 

31.E. LMA COUNTED FROM O TO 8K. 

; 070987 C JLB: SLCOND NEW OUTPUT USED IN 44404



PAL1I6R4 

JLB 26NOV86 

44404C,14D,CYIN1 

CLK CSDELAY1 CSALUM1 CSALUMO CSALUI8 CSALUI7 LBA3 LBA1 LBAO GND 

10E /DLY1 /SLCOND /NCi4 /NCiS /NC16 /NOWRIT /NC18 /RRF VCC 

3; CYCLE CONTROL INPUT GENERATOR. PART 1. 

IF (VCC) DLY1 = CSDELAY1 * /LBA3 * LBA1 * LBAO ; 25NS DELAY OF PREVIOUS CYC 

+ RRF * SLCOND ; ON MICROCODE REQUEST IN AD 

; DLYO. NB.! MUST ALSO HAVE 

, OF LONG COMPUTATION TIME. 

} THIS DELAY 1S ONLY USED WH 

; IS USED 

; FOR ADDRESS COMPUTATION IN 

NOWRIT := /CSALUMi * /CSALUI8 * /CSALUIT 

+ /CSALUMO * /CSALUI8 * /CSALUI7 

DESCRIPTION 

CAN BE CHANGED TO 16R6 IF NEEDED 

: 270487 M3202B 

3; 150687 JLB: DELAY ALSO WHEN WE ARE NOT WRITING TO B- OR X-REGISTER. 

; (THEY CAN STILL BE USED FOR ADRESS COMPUTATION IN THE NEXT CYCLE !!!) 

; 070987 C: DLY1 WHEN WE HAVE AN ALU CONDITION USED IN MICROBRANCHING COMBI 

WITH IDBS REG IN THE PREVIOUS CYCLE.



PAL16R4 

JLB 25FEB87 

44407A,19F ,ERFFIX 

CLK IDBSO IDBSi IDBS2 IDBS3 IDBS4 WRIRF ‘LCS NCS GND 

#QE #NC12 /NC13 /NC14 /NCi5 /NC16 /RRF /NCi8 /ERF VCC 

; IDBS = REG FILE = 5 

RRF := /LCS * /IDBS4 * /IDBS3 * IDBS2 * /IDBSi * IDBSO 

; ERF 

IF (VCC) ERF = RRF 

+ WRTRF 

DESCRIPTION 

; 180587 M3202B



PALIG6R4 

JLB/CJTC 17MAR87 

44408B, 22F , VEXFIX 

CLK C4 C3 C2 Ci CO M1 MO /LCS GND 

/0E IDB2 NC13 /RWCS OPCLCS VEX /LDEXM NC18 NC19 VCC 

; TO FIX VIRTUAL EXAMINE BUG IN CGA 

; + MISC. OTHER BUGS. 

LDEXM := C4 * /C3 * C2 * /C1 * CO * M1 * MO * /ECS ; COMMAND 21.3 

iVEX := LDEXM * /IDB2 3 CLEAR 

+ ILDEXM * /VEX ; HOLD CLEAR 

Les 

fOPCLCS := (C4 + /C3 + (C2 + 1C1 + CO + /M1 + MO + LCS ; COMMAND 36.2 

RWCS := C4 * C3 * C2 * Ci * /CO * /Mi * MO * /ECS ; COMMAND 36.1 

DESCRIPTION 

3 180587 M3202B 

; 150687 RWCS SIGNAL TOO SLOW FROM NEC G.A. MUST BE DONE IN A PAL. 

; 010787 REGISTRATION NUMBER CHANGED FROM 4450158



PAL16R4 

ADGD 18/8/86 

44415B,9G,CADEC 

CPU ADDRESS DECODER FOR 1MB MEMORY 

CK WRITE /IORQ iMOFF PPN19 PPN2O0 PPN2i PPN22 PPN23 GND 

iCGNT ECREQ /CRQ /MWRITE BANKG BANK1 BANK2 /CLRQ /MSIZEO VCC 

MWRITE WRITE 

IF (VCC} CLRQ = ECREQ * /IORQ * /PPN23 * /PPN22 * /PPN21 * | PPN20 

* 7PPNi9 * /MOFF 5 1MB 

IF (VCC) CRQ = ECREQ * IORQ :ECREQ WILL HOLD UNT 

+ ECREQ * MOFF 

+ ECREQ * PPN23 

+ ECREQ * PPN22 

+ ECREQ * PPN21i 

+ ECREQ * PPN2O 

+ ECREQ * PPN19 

'BANKO := PPN21 + PPN20 

'BANK2 := PPN21 + /PPN20 

'BANK1 := /PPN21 + PPN2O 

MSIZEO = VCC 

DESCRIPTION 

, 8/1-870LB: NEW INPUT 

; 150387 JLB: WRITE WAS WRONG POLARITY. 

; 150387 JLB: SPIKE GENERATOR REMOVED FROM CRQ. 

; 180587 M3202B 

'MOFF TO DISBLE THE WHOLE MEMORY, PPN18 AND PPN19 REMOVED. 

060687 JLB: SWAPPED BANK1 AND BANK2 TO PROVIDE ENOUGH SPACE FOR PACKAGES.



PAL16R4 

ADGD 18/8/86 

44416B,6G,BADEC 

DMA ADDRESS DECODE FOR 1MB MEMORY 

DBAPR DBAPR /MOFF /BINPUT /BMEM /BD20 /BD21 /BD22 /BD23 GND 

?BGNT {BD1i9 /MSIZE1 /MWRITE BANKO BANK1 BANK2 DDBAPR AOK VCC 

MWRITE := BINPUT 

IF (VCC) /AOK = /BMEM + BD23 + BD22 + BD21 + BD20 + BD19 + MOFF 31 MB 

IF (VCC) {DDBAPR = /DBAPR 

?BANKO := BD21 + BD20 

+ BANK2 BD21 + /BD20 

(BANK1 := /BD21 + BD20 

MSIZE1 = VCC 

DESCRIPTION 

; 2/41-86JLB: BOTH SIDES OF MWRITE EQUATION INVERTED 

8/1-87JLB: NEW INPUT /MOFF TO DISBLE THE WHOLE MEMORY, BN18 AND BDi9 REMOVED. 

; 300387 JLB: BLRQ ASSUMED DATA HOLD TIME AFTER TRAILING EDGE OF BAPR ! 

; CHANGED TO AOK 

3; 180587 M3202B 

; 060687 JLB: SWAPPED BANK1 AND BANK2 TO PROVIDE ENOUGH SPACE FOR PACKAGES.



PAL16R4 

ADGD 18/8/86 

44425B,9G,CADEC 

CPU ADDRESS DECODER FOR 2MB MEMORY 

CK WRITE /IORQ !MOFF PPN19 PPN20 PPN21i PPN22 PPN23 GND 

{CGNT ECREQ /CRQ /MWRITE BANKQ BANK1 BANK2 [CLARO 'MSIZEQ VCC 

MWRITE := WRITE 

IF (VCC) CLRQ = ECREQ * /IORQ * /PPN23 * /PPN22 * /PPNZi * /PPN20 * /MOFF y;EACH LINE BR 

IF (VCC) CRQ = ECREQ * IORQ 

+ ECREQ * MOFF 

+ ECREQ * PPN23 

+ ECREQ * PPN22 

+ ECREQ * PPN21 

+ ECREQ * PPN2O 

'BANKO := PPN21 + PPN2O 

'BANK2 PPN21 + /PPN20 

! BANK1 'PPN21 + PPN20 

MSIZEO = GND 

DESCRIPTION 

; 150387 JLB: WRITE WAS WRONG POLARITY. 

; 150387 JLB: SPIKE GENERATOR REMOVED FROM CRQ. 

: 180587 M3202B 

;TO ALLOW MA 

;IN THE ADU 

(THE 4MB (2M 

iNEED NO HOI. 

j;ECREQ WILL HOLD UNT 

8/1-87JLB: NEW INPUT /MOFF TO DISBLE THE WHOLE MEMORY, PPN18 AND PPNi9 REMOVED. 

060687 JLB: SWAPPED BANKi AND BANK2 TO PROVIDE ENOUGH SPACE FOR PACKAGES.



PAL16R4 

ADGD 18/8/86 

44426B,6G,BADEC 

DMA ADDRESS DECODE FOR 2MB MEMORY 

DBAPR DBAPR /MOFF /BINPUT /BMEM /BD20 /BD21 /BD22 /BD23 GND 

‘BGNT /BD19 /MSIZE1 /MWRITE BANKO BANK1 BANK2 BBBAPR AOK VCC 

MWRITE := BINPUT 

IF (VCC) /AOK = /BMEM + BD23 + BD22 + BD2i + BD20 + MOFF 12 MB 

IF (VCC} #DDBAPR = /DBAPR 

/BANKO := BD21 + BD2G 

(BANK2 := BD21 + /BD20 

/BANK1 := /BD21 + BD20 

MSIZE1 = GND 

DESCRIPTION 

} 2/1-86JLB: BOTH SIDES OF MWRITE EQUATION INVERTED 

, 8/14-87JLB: NEW INPUT /MOFF TO DISBLE THE WHOLE MEMORY, BD18 AND BD19 REMOVED, 

, 300387 JLB: BLRQ ASSUMED DATA HOLD TIME AFTER TRAILING EDGE OF BAPR ! 

; CHANGED TO AOK 

; 180587 M3202B 

; 060687 JLB: SWAPPED BANK1 AND BANK2 TO PROVIDE ENOUGH SPACE FOR PACKAGES.



PAL16R4 

ADGD 18/8/86 

44445B,9G,CADEC 

CPU ADDRESS DECODER FOR 4MB MEMORY 

CK WRITE /IORQ /MOFF PPN19 PPN20 PPN21 PPN22 PPN2] GND 

iCGNT ECREQ /CRQ !MWRITE BANKO BANK1 BANK2 /CLRQ /MSIZEQ VCC 

MWRITE := WRITE 

IF (VCC) CLRQ = ECREQ * ‘TORQ * /PPN23 * /PPN22 * /PPN21 * /PPN20 * /MOFF EACH LINE R 

;TO ALLOW MA 

+ ECREQ * /IORQ * /PPN23 * /PPN22 * /PPN21 * PPN20 * /MOFF  ;IN THE ADDR 
;THE 4MB (2m 

;NEED NO NOL 
IF (VCC) CRQ = ECREQ * IORQ :ECREQ WILL HOLD UNT 

+ ECREQ * MOFF 
+ ECREQ * PPN23 
+ ECREQ * PPN22 
+ ECREQ * PPN21 

'BANKO := PPN2t + PPN2O 

(BANK2 := PPN21 + /PPN20 

i BANK1 #PPN21 + PPN20 a 

MSIZEOQ = VCC 

DESCRIPTION 

; 8/1-87JLB: NEW INPUT /MOFF TO DISBLE THE WHOLE MEMORY, PPN18 AND PPN19 REMOVED. 

, 150387 JLB: WRITE WAS WRONG POLARITY. 

; 150387 JLB: SPIKE GENERATOR REMOVED FROM CRQ. 

; 180587 M3202B 

060687 JLB: SWAPPED BANK1 AND BANK2 TO PROVIDE ENOUGH SPACE FOR PACKAGES.



PAL16R4 

ADGD 18/8/86 

44446B, 6G, BADEC 

DMA ADDRESS DECODE FOR 4MB MEMORY 

DBAPR DBAPR /MOFF /BINPUT /BMEM /BD20 /BD21 /BD22 /BD23 GND 

/BGNT /BD19 /MSIZE1 /MWRITE BANKO BANK1 BANK2 DDBAPR AOK VCC 

MWRITE 

  

BINPUT 

IF (VCC) fAOK = /BMEM + BD23 + BD22 + BD2i + MOFF \4 MB 

IF (VCC) /DDBAPR = /DBAPR 

/BANKO := BD21 + BD20 

/BANK2 := BD21 + /BD20 

/BANK1 := /BD21 + BD20 

MSIZE1 = GND 

DESCRIPTION 

; 2/1-860LB: BOTH SIDES OF MWRITE EQUATION INVERTED 

3; 8/1-87JLB: NEW INPUT /MOFF TO DISBLE THE WHOLE MEMORY, BD18 AND BD19 REMOVED. 

; 300387 JLB: BLRQ ASSUMED DATA HOLD TIME AFTER TRAILING EDGF OF BAPR ! 

; CHANGED TO AOK 

180587 M3202B 

; 060687 JLB: SWAPPED BANK1 AND BANK2 TO PROVIDE ENOUGH SPACE FOR PACKAGES.



PAL16R4 

ADGD 18/8/86 

44465B,9G,CADEC 

CPU ADDRESS DECODER FOR 6MB MEMORY 

CK WRITE /IORQ I!MOFF PPN19 PPN20 PPN21 PPN22 PPN23 GND 

ICGNT ECREQ /CRQ /MWRITE BANKO BANK1 BANK2 /CLRQ /MSIZEQ VCC 

MWRITE := WRITE 

IF (VCC) CLRQ = ECREQ * /10RQ * /PPN23 * /PPN22 * /PPN21 * /PPN20 * /MOFF 
+ ECREQ * /IORQ * /PPN23 * /PPN22 * /PPN21 * PPN20 * /MOFF 
+ ECREQ * /IORQ * !PPN23 * /PPN22 * PPN21 * /PPN20 * !MOFF 

IF (VCC) CRQ = ECREQ * IORQ 
+ ECREQ * MOFF 
+ ECREQ * PPN23 

+ ECREQ * PPN22 
+ ECREQ * PPN21 * PPN20 

‘BANKO := PPN21 + PPN2O 

IBANK2 := PPN21 + /PPN20 

?BANK1 := /PPN21 + PPN2O 

MSIZEO = GND 

DESCRIPTION 

+ 150387 JLB: WRITE WAS WRONG POLARITY. 

; 150387 JLB: SPIKE GENERATOR REMOVED FROM CRQ. 

; 180587 M3202B 

060687 JLB: SWAPPED BANK1 AND BANK2 TO PROVIDE ENOUGH SPACE FOR PACKAGES. 

:EACH LINE R 

:TO ALLOW MA 

vIN THE ADDR 

;THE 4MB 12M 

;NEED NO HOL 

yECREQ WILL 

8/1-87JLB: NEW INPUT /MOFF TO DISBLE THE WHOLE MEMORY, PPN18 AND PPN19 REMOVED.



PAL16R4 

ADGD 18/8/86 

44466B,6G,BADEC 

DMA ADDRESS DECODE FOR 6MB MEMORY 

DBAPR DBAPR /MOFF /BINPUT /BMEM /BD20 /BD21 /BD22 /BD23 GND 

#BGNT /'BD19 /MSIZE1 /MWRITE BANKO BANK1 BANK2 DDBAPR AOK VCC 

MWRITE BINPUT 

  

IF (VCC) fAQK = /BMEM 

+ BD23 

+ BD22 

+ BD21 * BD20 

+ MOFF :6 MB 

IF (VCC) /DDBAPR = /DBAPR 

/BANKO := BD21 + BD20 

{BANK2 := BD21 + /BD20 

/BANK1 := /BD21 + BD20 

MSIZE1 = VCC 

DESCRIPTION 

3 2/1-860LB: BOTH SIDES OF MWRITE EQUATION INVERTED 

8/1-87dLB: NEW INPUT /MOFF TO DISBLE THE WHOLE MEMORY, BD18 AND BD19 REMOVED. 

300387 JLB: BLRQ ASSUMED DATA HOLD TIME AFTER TRAILING EDGE OF BAPR ! 

, CHANGED TO AOK 

3 180587 M3202B 

060687 JLB: SWAPPED BANK1 AND BANK2 TO PROVIDE ENOUGH SPACE FOR PACKAGES.



PAL1I6R4 

CJTC 30SEP87 

44511A, 26H, LEVO 

CLK PILO PIL1 PIL2 PIL3 CLK /MREQ /WCA NC9 GND 

{OE LEVO /NC13 /NC14 /NC15 /#NC16 CUP /NC18 /CWR VCC 

; LEVEL ZERO 

IF (VCC) /LEVO = PIL3 

PIL2 

PIL1 

PILO +
e
 

t+
 

3 CCWR) 

IF (VCC) CWR = MREQ * WCA ; SET ON WRITE TO CACHE 

+ CWR * /CLK  ; HOLD UNTIL START OF NEXT CYCLE 

; CUP 

#CUP := /CWR * MREQ ; CUP := CWR * MREQ ; SET ON WRITE TO CACHE 

+ (CUP * /MREQ A + CUP * /MREQ ; HOLD UNTIL NEXT MREQ 

DESCRIPTION 

; 180587 M3202B 

061087 CJTC : ADDED CACHE UPDATE BIT (CUP) FOR M3202D



PALIG6R6 

JLB 26NOVB6 

44601B,12D,CYCFSM 

osc /DLY1 

fOE #SHORT /CC3 f'CC2 /CC1 

!DLYO CSDELAYO WAIT1 WAIT2 ICGNTCACT HIT /BRK GND 

#CCO (TERM /CX /SLOW VCC 

; CYCLE CONTROL STATE COUNTER. FAST VERSION (ND-120/CX). 

cx 

TERM : 

cc3 

cc2 

ce. 

cco u 
+ 

+ 
Fe 

+e 
He 

He 
He 

tt
 

+
e
 

e
e
 

te
 
e
e
 

+ 
+ 

t+
 
b
e
 

+ 
+ 

te
 

et 
te
 

te 
+ 

vec ; THIS IS THE FAST VERSION 

= 1€C3 * icC2 * 1CC1 * /CCO * SHORT * /TERM * /DLYO * /CSDELAYO ;SONS CYCLE 

+ #003 * #002 * #CC1 * CCO * SHORT * /BRK * /DLY1 * /TERM .75SNS CYCLE 

+ #003 * $0C2 * 1CC1 * CCO * HIT * /BRK * /DLY41 * {TERM 3 75NS CYCLE 

+ #CC3 * 10C2 * CC1 * CCO * SHORT * /BRK * /TERM :100NS CYCLE 

+ 7CC3 * $002 * CC1 * CCO * HIT * {BRK * /TERM ,;100NS CYCLE 

+ #CC3 * CC2 * CC1 * CCO * BRK * /TERM i;BRK CYCLE (2200 

+ #CC3 * cca * /CC1 * CCO * SLOW * /TERM ;SLOW CYCLES INCL. FE 

+ cc3 * 1cC2 * iCC1 * #CCO * /TERM ,UART,LCS.RWCS CYCLES 

ec2 * icci * iCCO * TERM jhtit j+k+lemtnto 

cc3 * CC1i * ITERM * CC2 

cc3 * CC1 * !TERM * /CC2 

cc3 * CCO * /TERM * CC2 * CCi 

cc3 * CCO * I TERM * /CC2 * CC1 

cc3 * CCO * TERM * cC2 * /CCi 

cc3 * CCO * iTERM * /CC2 * /CC1 

#0C3 * CC2 * CCi * I TERM 

cc2 * 1CC1 * (TERM * CC3 

cc2 * /CCi * ITERM * /CC3 

cc2 * CCO * iTERM * CC3 

cc2 * CCO * ITERM * /CC3 

#cc3 * icc2 * CCL * #CCO * CGNICACT * /TERM 

#ec3 * /CC2 * CCl * §CCO * IWAITI1 * | TERM 

#ec3 * §CC2 * CC1 * #CCO * BRK * /TERM 

#cC3 * fCC2 * CCO * {TERM * CC1 

#cc3 * §CC2 * CCO * fTERM * /CC1 

cc3 * CC2 * CCO * ITERM * CC1i 

cc3 * cC2 * CCO * ITERM * /CC1 

cc1 * fCCO * ITERM * CC2 * CC3 

cc1 * #cCCO * ITERM * CC2 * /CC3 

cc1 * /CCO * iTERM * fCC2 * CC3 

cci * /CCO * ITERM * /CC2 * CCR 

#eC3 * #CC2 * (CC1 * TERM 

#0C3 * CC2 * CC1 * CCO * /TERM 

cc3 * cC2 * icCi * /TERM 

cc3 * 1cc2 * CC1 * /TERM 

#cc3. * Cc2 * CCi * #CCO * !CGNTCACT * /TERM 

icc3 * CC2 * CCi * /CCO * BRK * ‘TERM 

foc3 * CC2 * CC1 * /CCO * IWAIT2 * / TERM 

fec3 * §icC2 * CC1 * CCO * CGNTCACT * /BRK * /TERM 

DESCRIPTION 

yetftgthtit jtk 

id WAIT FOR BUS IF 

id WAIT AND NOT 

id BRK 

ib+tetd+et j+k+lim 

jatbt+f+it jtmtn 

3@ WAIT FOR BUS OR LOC 

ye MEM CYCLE TO FINISH 

ye IF WAIT2 AND NOT BRK 

s¢ PREV WRITE.



060387 JLB: MOD'S FROM SLOW VERSION IMPLEMENTED. 

060387 JLB: 100 NS CYCLE MIN. NO BUFFERED WRITE. 

070387 JLB: 75 NS CYCLE MIN. NO BUFFERED WRITE. 

120387 JLB: IMPROVED HIT PATH. FORM REMOVED. HIT INPUT ON PIN 12. 

SHORT IN ON PIN 4. 

120387 JLB: 50 NS CYCLE ON SHORT 

180387 JLB: MR GATED WITH WAIT1 OUTSIDE. NEW INPUT CSDELAYO. 

180387 JLB: BUFFERED WRITE. 

180387 JLB: 175NS SLOW & BRK CYCLES. 

210387 JLB: 200NS SLOW CYCLES, 175NS BRK CYCLES. 

270487 M3202B 

060887 JLB: MAXIMIZED EQUATIONS TO MATCH CLOCK SKEW.



PAL16R8 

JLBICJTC 11AUG86 

44801A,10D, BARB 

oSc /CRQ /IORQ /MR /BRQSO /REFRQSO /BDRY25 /SEMRQ50 NC9 GND 

fOE (CACT /GNT /IO0D /REF /MEM /DOREF /ACT /SEM VCC 

; CACT - CPU IS ACTIVE ON THE ND100 BUS 

CACT := CRQ * /REFRQSG * /BRQ5O0 * /REF * /GNT * /SEM * /BDRY25 * IMR; 4 

+ CRQ * /REFRQSO * DOREF * /REF * /GNT * /SEM * /BDRY25 * IMR ; 2 

+ CACT * /BDRY25 * /MR . HOLD 

+ CRQ * SEM * /GNT * /BDRY25 * /MR : SEMAPHORE 

; REF - REFRESH GRANT ON NDi00Q BUS 

REF := REFRQSO * /CACT * /GNT * /SEM * /BDRY25 ia 

+ REF * /BDRY25 ; HOLD 

+ REFRQ50 * MR ; ALWAYS GRANT REFRESH DURING MR 

GNT - GRANT ND100 BUS TO A DMA DEVICE OR EXTERNAL BUS CONTROLLER 

GNT := BRQ5O0 * /REFRQSO * /CRQ * TREF * /CACT * /SEM * /BDRY25 * /MR +. 3 

+ BRQSO * /REFRQSG * /DOREF * /REF * iCACT * (SEM * /BDRYZ5 * IMR ; 3 

+ GNT * /BDRY25 * (MR ; HOLD 

+ BRQSO * SEM * GNT * /MR ; SEMAPHORE 

; IOD - IO SIGNAL TO LAST FOR THE ENTIRE BUS CYCLE 

10D := IORQ * CRQ * /REFRQSO * /BRQSO * /REF * /GNT * (SEM * /BDRY25 * IMR ; 4 

+ IORQ * CRQ * /REFRQSO * DOREF * /REF * /GNT * /SEM * /BDRY25 * iMR } 2 

+ IOD * /BDRY25 * /MR ; HOLD 

+ TORQ * CRQ * SEM * /GNT * /BDRY25 * /MR ; SEMAPHORE 

; MEM ~- MEM SIGNAL TO LAST FOR ENTIRE BUS CYCLE 

GENERATES BMEM WHICH IS PRESENT ON REFRESH, CPU MEMORY AND DMA CYCLES 

MEM := BRQSO * TIORQ * (10D * /BDRY25 * /MR 

BRQSO * ICRQ * 10D * /BDRY25 * IMR 

BRQSO * fDOREF * /IO0 * /BDRY25 * /MR 

CRQ * TIORQ * fIOD * /BDRY25 * (MR 

REFRQSO * f10D * ‘BDRY2S 

REFRQSO * MR 

+ MEM * /BDRY25 * /MR 

+
+
 

be
e 

+ 

; SEM - SEMAPHORE GRANT SIGNAL 

SEM SEMRQ5O * /MR * BDRY25 

+ SEM * /MR * /ACT 

  

; ACT - BUS IS ACTIVE 

ACT := CACT * /BDRY25 * /MR 

+ GNT * /BDRY25 * /MR



+ REF * /BDRY25 * /MR 

DOREF - INDICATES THAT LAST BUS CYCLE WAS A REFRESH 

DOREF := REF * /MR * BDRY25 

+ DOREF * /MR * /CACT * /GNT * /REF 

DESCRIPTION 

; PRIORITY: 

5 1. REFRESH 

4 2. CPU REQUEST AFTER A REFRESH 

+ 3. BUS REQUEST 

z 4. CPU REQUEST 

3; 26/2-87JLB: WRONG HOLD TERM IN IOD. 

; 180587 M3202B



PALIG6R& 

ADGD/ 13/8/86 

448034, 5F,RAMA 

OSC /LOEN /RLRQ /MR /CLRQ /BLRQSO /SSEMA /SEMRQSO NCI GND 

10E BCGNT25 /BSEM {CSEM /LDR /LOEN2S /{BGNT ‘CGNT ‘RGNT VCC 

RGNT 

CGNT : 

BGNT 

LDR 

CSEM 

BSEM 

t= RLRQ * /CSEM * /BSEM * /RGNT * /CGNT * /BGNT ;,RLRQ HIGHEST PRIORITY 

RGNT * /LOEN * /LOEN2S ;HOLD TO END OF DRAM CYCLE 

RGNT * LOEN * LOEN25 

RGNT * LOEN * /LOEN25 

r= /MR * /CSEM * /BSEM * CLRQ * /BLRQSO * /RLRQ * /RGNT * /CGNT * /BGNT 

;ELRQ ALONE 

+ 7MR * /CSEM * /BSEM * LDR * /RLRQ * CLRQ * /RGNT * /CGNT * /BGNT 

,CLRQ * LAST DONE REF 

+ IMR * CSEM * /BSEM * CLRQ * /RGNT * /CGNT * /BGNT :CLRQ WITH SEMAPHOK 

+ CGNT * /LOEN * /LOEN25 * /MR 

+ CGNT * LOEN * LOEN25 * /MR 

+ CGNT * LOEN * /LOEN25 * /MR 

:= (MR * /CSEM * /BSEM * /RLRQ * /CLRQ * BLRQSO * /RGNT * /CGNT * /BGNT sBLRQ ALG 

+ jMR * /CSEM * /BSEM * /LDR * /RLRQ * BLAQSO * /RGNT * /CGNT * /BGNT ,BLRO * N 

+ IMR * /CSEM * BSEM * BLRQ5O0 * !RGNT * /CGNT * /BGNT ,BERQ WITH 

+ BGNT * /LOEN * /LOEN25 * /MR 

+ BGNT * LOEN * LOEN25 * /MR 

+ BGNT * LOEN * /LOEN25 * /MR 

:= RGNT ;SET ON REFRESH 

+ LDR * /CGNT * /BGNT ;HOLD UNTIL NEXT B OR C-GNT 

:= IMR * SSEMA * CGNT ;SET ON SSEMA * CGNT 

+ IMR * CSEM * LOEN2S * LOEN ;HOLD UNTIL END OF 2ND. CGNT 

+ IMR * CSEM * LOEN2S * /LOEN 

+ JMR * CSEM * /LOEN25 * /LOEN 

= JMR * SEMRQSO * BGNT SET IN SEMRQSO * BGNT 

+ (MR * BSEM * LOEN25 * LOEN ;HOLD UNTIL END OF 2ND. BGNT 

+ IMR * BSEM * LOEN2S * /LOEN 

+ IMR * BSEM * /LOEN25 * /LOEN 

LOEN25 := LOEN 

i BCGNT25 {BGNT * /CGNT 

  

DESCRIPTION 

PRIORITY: 1.REFRESH 

2.CPU * LAST DONE REFRESH 

3. BUS 

4.CPU 

270387 CJTC: INCREASE PERIOD BETWEEN SUCCESSIVE GRANTS BY 25NS BY 

INTRODUCING NEW SIGNAL MFREE25~ AND NOT GRANTING ANYTHING UNTIL 

3; THIS IS TRUE 

020487 JLB: MFREE NOT NEEDED, BUT TO AVIOD POWER UP PROBLEMS MCL ADDED. 

3 180587 M3202B



PALIGR8 

ADGD 13/8/86 

44902C,6F,RAMC 

OSC IRGNT /CGNT /BGNT /BDAPSO ‘MR /BGNT25 /CGNT25 /BDRYSO GND 

{OE /HIEN /LOEN CAS RAS /QD /QC /QB /QA VCC 

QA: 

QB: 

QD: 

‘RAS 

LOEN 

HIEN 

iCAS 

+
+
 

+ 
+ 

+ 
+ 

He 
tt 

+
+
 

t+ 
t+ 

e
e
 

n 
+ 

+ 
ht 

te 
te 

+ 
t+ 

+ 
t+ 

te 
H+ 

+ 

QD * QC * QB * QA * IRGNT * !CGNT25 * /BGNT25 

19D * /QB 
19D * Qc 
QD * /oc 
(QB * QA * QD * QC 
10B * QA * /QD * QC 
10B * QA * QD * /QC 
198 * QA * /QD * /QC 

1QD * QA * QB 
1QD * QA * /QB 
1QD * /QA * QB 
fQD * /QA * /QB 
Qa * QC 

QA * QC 
foc * OB 

QD * QC * /QB * /QA * BGNT25 * 

1QD * 1QB * QA 
1QD * (QB * /QA 
Qc * QA * QD 

gc * QA * QD 

QB * /QA * /QD 
QB * /QA * QD 

1QB * IQA * QC 
1QB * QA * QC 
1QB * QA * 1Q9C 
1QB * /QA * /QC 
Qc * QB * /QD 

Qc * QB * QD 

QD * /QA 

:= 1QD * QC * QB 
+ iQD * QC * /QB 
+ /QD * /QC * QB 
+ (QD * 1QC * /QB 
+ QC * QA * QD 

+ Qc * QA * /QD 
+ 1QC * QB * /QA 

:= QD * (QB * /QA * QC 
QD * (QB * /QA * /QC 
QD * /QC * QA * QB 
QD * /QC * QA * 10B 

r= QD * QC * QB * QA 

QD * QC * QB * /QA 

1QD * QB * /QA * QC 

1QD * QB * /QA * /QC 

:= QC * /RGNT 

FBDAPSO * IMR * 

jRAS=1,2,3,4,5,6 

,;LOEN=3,4,5,6 

;HIEN=0,1,2,8 

sCAS=4,5,6,7,8 

'BDRYSO



{QD * RGNT ;CAS ON REFRESH=1,2,3,.4,5 
1QD * /QB 
QC * 1QB * QA 
QD * QB * /QA * IRGNT 
QD * /QC * QB * RGNT + 

+ 
te 

oe 

DESCRIPTION 

;0)1141 IDLE UNIT NEXT GNT OF ANY TYPE 

3491110 

;221100 PAUSE UNTIL BDAP OCCURS {ONLY ON BGNTS) 

NO WAIT STATE ON CPU TO MEMORY WRITE 

3391000 

341001 

3591041 

:6)0011 

3720010 

3890110 

;OTHER STATES WILL GO TO IDLE AFTER 1 OSC PERIOD. 

3190387 JLB: RAS & CAS INVERTED. 

3190387 JLB: BGNT2S5 NEW INPUT. USED TO DELAY STATE MACHINE TURN ON 25NS ON 

3 BUS CYCLES. 

3230387 CJTC: CGNT25 NEW INPUT. USED TO DELAY STATE MACHINE TURN ON 25NS ON 

CPU CYCLES. 

020487 JLB: BDRY50 WILL GET US OUT OF THE WAIT STATE ON TIMEOUT. 

2180587 M3202B 

091087 C CJTC: STATE MACHINE CHANGED TO GIVE TRANSITION ON QD BETWEEN 

STATES 5 AND 6, NEED FOR CLRERR IN 450088. 

CHANGED FROM 44802C BECAUSE PATTERN SENSITIVITY WITH 

MMI 10NS PALS



PAL16R3 

CITC 180587 

44904B,7G,SIZEIND 

CLK /MSIZEO /MSIZE1 /MOFF NCS NC6 NC7 NC& NCS GND 

(OE fEHI /EMID /ELOW NCi5 DBIT CBIT BBIT ABIT VCC 

; MEMORY SIZE INDICATOR FOR 0, 2, 4 OR 6 MB MEMORY ARRAYS 

EHI := EMID + ELOW * EHI + /ELOW * /EHI 

EMID := ELOW * /EMID * /EHI 

ELow JELOW * /EMID * EHT 

(ABIT MOFF 

MSIZEO * EMID 

EHI 

ELow +
t
 

+ 

/BBIT MOFF 

‘MSIZE1 * /MSIZEO * EMID 

MSIZE1 * MSIZEO * EMID 

EHI 

ELow + 
+ 

e
t
 

iCBIT IMSIZE1 * ELOW 

‘MSIZEG * ELOW 

EHI 

EMID 

MOFF + 
+ 

Fe 
4 

tl
 

#DBIT vec 

DESCRIPTION 

MEMORY SIZE $1 

  

2MB 

6MB 

1MB a
a
n
 

DIGIT ENABLE BITS : ELOW --> EMID --> EHI 

; 170687 CJTC/JLB: ADDED tMB INDICATION. 

so 

Ho
m 

oo
t 

ENABLE DIGIT 3 

ENABLE DIGIT 2 

ENABLE DIGIT 1



PAL16L8 

JLB/CJTC 11AUG86 

45001B,8D,BPAR 

?BDRYSO /BDRY75 /BLOCK25 /BPERR50 DBAPR /MOR2S5 /LPERR ‘MR /EPES GND 

fEPEA SPES /LERR TEST NC15 /RERR /PARERR /BLOCK SPEA VCC 

; STROBE PARITY ERROR STATUS WORD 

IF (/TEST) /SPES = /BDRYSO * /BDRY75 

BDRYSO * BDRY75 

?BDRYSO * BDRY75 

BLOCK25 

EPEA 

EPES 

MR + 
+ 

et
 

te 
e
e
 

; STROBE PARITY ERROR ADDRESS 

IF (/TEST) /SPEA = /DBAPR + BLOCK25 + EPEA + MR 

; BLOCK SIGNAL FOR PES AND PEA STROBE - BLOCK ON ERROR, RELEASE ON PEA READ 

IF (/TEST) BLOCK = BDRY50 * /BDRY7S * jEPEA * /EPES * MOR25 * FMR 

+ BDRYSO * /BDRY7S5 * /EPEA * /EPES * BPERRSO * /MR 

+ BLOCK * /EPEA * IMR 

3; PARITY ERROR SIGNALS FROM BUS AND LOCAL MEMORY 

IF (/TEST) PARERR = BDRYSO * /BDRY7S * BPERRSO * /MR 

+ LERR 

; REMOTE ERROR - LAST ERROR WAS FROM MEMORY ATTACHED TO THE ND100 BUS 

; WILL BE OVERRIDEN BY AN ERROR FROM LOCAL MEMORY {PERR1 AND PERRO! 

IF (/TEST) RERR = BPERRSO * IMR ;SET REMOTE ERROR ON BUS PARITY E 

+ RERR * /LPERR * /MR ;HOLD UNTIL A LOCAL MEMORY ERROR 

+ MOR25 * IMR ;=> LOCAL ERROR HAS PRIORITY 

DESCRIPTION 

260387 CJTC: NEED TO USE DELAYED BAPR (DBAPR) INSTEAD OF BAPR™ IN 

PRODUCING SPEA. POLARITY CHANGE. 

260387 JLB: BLOCK SIGNAL MUST NOT BE PRODUCED ON LOCAL MEMORY ERROR. 

IT WILL ONLY BE UNLOCKED ON PEA READ FROM REMOTE ERROR PEA. 

; 260387 JLB: PERR HANDLING CHANGED. 

: 070487 JLB: RERR MUST LATCH UP ON MOR ALSO. 

; 180587 M3202B 

0908387 B JLB: TEST MODE FOR C~PRINT.



PALI6L8 

ADGD 18/8/86 

450085, 2F, DATA 

IMWRITE /SWDIS LBDO LBD1i LBD3 LBD4 /BIOXL ECCR /BCGNTSOR GND 

JHIEN /OER /MR /QD /TST /DISB /CLRERR /OET /DIS VCC 

;ON WRITE TO MEMORY 

;ON READ FROM MEMORY AFTER THE ADDRESS PE 

,;ON WRITE IN TEST MODE BOTH OER AND OET S 

;CLEAR PARITY ERROR ON MR, READING EPESL 

;SET IF LDB3=% AND IOX=ECCR 

;HOLD UNTIE NEXT IOX=ECCR 

;SET IF ANY OF LBDO,1,4 AND IOX=ECCR 

;HOLD UNTIL I0OX=ECCR 

CJTC: CHANGED PIN 2 fEPESL TO /EPEAL - CIRCUIT CHANGE ONLY!!! 

IF (VCC) OET = MWRITE 

IF (VCC) OER = BCGNTSOR 

+ TST * MWRITE 

IF (VCC) CLRERR = MR 

+ /BCGNTSOR 

+ DISB 

+ QD 

IF (VCC) DISB = LBD3 * BIOXL * ECCR 

+ IMR * DISB * /BIOXE 

+ IMR * DISB * /ECCR 

IF (VCC) TST = LBDO * BIOXL * ECCR 

+ LBD * BIOXL * ECCR 

+ LBD4 * BIOXL * ECCR 

+ IMR * TST * /BIOXL 

+ IMR * TST * /JECCR 

IF (vcc) DIS = DISB + SWDIS 

DESCRIPTION 

; 200387 CJTC: LOGICAL ERRORS IN EQUATIONS FOR DISB AND TST 

3 260387 

} 260387 JLB: CLRERR COMES IMMEDIATELY TO MAKE PERRO&{ PULSES ONLY!!! 

3 180587 M3202B 

3 091087 B CJTC: AM29833 ARE GIVING ERROR OUTPUT EVEN BEFORE CLOCKED. 

QD GOES INACTIVE ON 6, JUST BEFORE RDATA THUS STOPPING 

THE FALSE CLOCKING OF THE 29833 BY HOLDING CLRERR TRUE.



PALI6L8 

ADGD 12AUG86 

45009B,4F,ERROR 

RDATA /BLOCKL25 BCGNTSO /PS /RERR /PA TEST /LERR NCS GND 

#MR SPEAL /NC13 /NC14 /NC15 /BLOCKL /EPEAL /EPESL SPESL VCC 

IF (/TEST) /SPESL = /RDATA + BLOCKL25 + EPEAL +EPESL + MR ;,RDATA USED AS WRITE 

PULSE WHEN NOT BLOCKED 

IF (/TEST) /SPEAL = /BCGNTSO + BLOCKL25 + EPEAL + MR ;BCGNT USED AS WRITE 

; PULSE 

IF (/TEST) EPESL PS * /RERR ENABLE IF ERROR IN LOCAL MEMORY 

IF (/TEST) EPEAL = PA * /RERR 

IF (/TEST} BLOCKL = RDATA * /EPEAL * /EPESL * LERR * /MR {SET ON LOCAL ERROR 

+ BLOCKL * /PA * IMR \HOLD TILL PEA READ 

DESCRIPTION 

; 2/t-87J3LB: RDATA PIN 1. 

; 070487 JLB: MUST NOT LOCK ON MOR, THAT IS DONE IN THE BUS INTERFACE ANYWAY 

; UNBLOCK ON PA (I.E. ALSO IF THE BUS PEA WAS READ) 

3; 150487 CJTC: NO!!! SPIKES ON SPEAL - USE BLOCKL25 INSTEAD OF BLOCKL 

; 180587 : M3202B 

; 090887 B JLB: TEST MODE FOR C-PRINT.



PALI6L8 

JLB/CJTC 14AUG86 

44302A,41D,LBC1      
   

#Q0 /Q2 !CC2 'BDRY25 /BDRYSO !CGNT /CGNT50 /CACT /TERM GND 

#BGNT /CGNTCACT /RT /IORQ NCi5 NC16 /OSTB /EMD /BGNTCACT VCC 

IF (VCC) EMD = Q2 * Qi * CACT ; CPU CYCLE TO BUS SET 

+ EMD * CACT i " HOLD 

+ CGNT * CGNTSO ; CPU CYCLE TO MEM SET 

+ EMD * RT * CC2 * /TERM > ) HOLD AERMS FOR 

+ EMD * TORQ * CC2 * /TERM ; ) CPB READ, FETCH AND 

       
   

    

  

IF (VCC) CGNTCACT = CGNT + CACT 

IF (VCC) BGNTCACT = BGNT + CACT 

IF (VCC) DSTB = CGNT + CACT * /BDRYSO * /BDRY * FTORQ 

+ CACT * IORQ * CC2 ; LOX CYCLE 

DESCRIPTION 

; 060387 JLB: EMD WAS HOLDING IN ADDRE; PART OF 10X CYCLES AFTER 

; BUFFERED WRITE CYCLES. 

EMD - ENABLE DATA PATH BETWEEN CD AND LBD 

270387 CJTC: NEW SIGNAL DSTB TO SAMPLE DATA AT LBD/CD BUFFERS ON 

; CPU FROM BUS READ, AT BDRY. 

; 040487 JLB: DSTB MUST NOT CLOCK DATA BEFORE CACT GOES OFF IN IOXES. 

(NEGATIVE SETUP OF DATA IN BUS SPECS.) 

  

3 180587 CITC: 32025 

   



PALI6L8 

JLB/CITC 15AUG86 

44303A,2C,LBC2 ~ LOCAL DATA BUS CONTROL PAL 

ICACT /CGNT /EADR /BINPUT50 MISO /I0D WRITE NC& NCS GND 

?BACT /WLBD NC13 NC14 NC1S NCi6 /CMWRITE /CBWRITE /WBD VCC 

; LBD TO BD TRANSCEIVER 

  

; WBD - DIRECTION FROM LBD TO BD 

IF (VCC) WBD = EADR ; ADDRESS FROpf CPU TO BUS 

+ CBWRITE ; CPU WRITE AYCLE TO BUS 

+ IOD * MISO * /BINPUTSO ; OUTPUT PART OF I0X 

+ BACT ; DMA OUPPUT CYCLE 

; (CBWRITE) - CPU TO BUS WRITE. STARTS ONLY WHE THE BUS IS GRANTED. 

: LASTS UNTIL THE END OF THE BUS CYCLE. 

IF (VCC) CBWRITE = WRITE * CACT 

+ CBWRITE * CACT 

; CD TO LBD TRANSCEIVER 

; WLBD ~ DIRECTION FROM CD TO LB 

; CPU WRITE CYCLE TO BUS 

; CPU WRITE CYCLE TO LOCAL MEMORY 

#BINPUTSO ; OUTPUT PART OF IOX 

IF (VCC) WLBD = CBWRITE 

+ CMWRITE 

+ I0D * MISO 

3; (CMWRITE) - CPU WRI TO LOCAL MEMORY. LASTS UNTIL END OF MEMORY CYCLE 

0 ON BUFFERED WRITE. K 

WRITE * CGNT 

CMWRITE * CGNT 

IF (VCC) CMWRITE = 

DESCRIPTION 

3 180587 - 

    

  

    
     

   

    
    

  

    

    

  

    

   

  

      
      

   
   

 



PALI6L8 

CJTC O2SEP86 

44304A,1C,LBC3 - LOCAL DATA BUS CONTROL PAL 

?CGNT /BGNT /BGNTSO /MWRITE /BDAP5O /EBUS /IBAPR /GNT NC9 GND 

NC1ii NC12 /EBD NC14 SAPR FAPR EBADR /BACT DBAPR VCC 

BACT - BUS ACTIVITY. LASTS FOR COMPLETE DMA TO LOCAL MEMORY 

CYCLE (ONLY ON MEMORY READ! 

IF (VCC) BACT = BGNT5O * /MWRITE ; ENABLE FOR DATA ONLY AFTER ADDRES) 

+ BACT * BDAPSO ; HOLD AFTER BDAP FINISHED 

; EBD - ENABLE BUS DATA. ENABLE LBD TO BD TRANSCEIVER 

SHOULD BE DISABLED DURING CGNT * /BACT, IE DISABLE WHEN CPU 

i IS ACCESSING LOCAL MEMORY, EXCEPT WHEN TRANSCEIVER 3 BEING USED 

AS A REGISTER TO HOLD DATA FROM A PREVIOUS DMA MEMIRY READ. 

IF (VCC) EBD = EBUS * /CGNT * /GNT 

+ EBUS * GNT * BGNT _ 

+ EBUS * BACT 

fof needed , 

; EBADR - ENABLE ADDRESS FROM BUS TO LOCAL MEMO! 

i ON AT BAPR WITH GNT 

ILD UNTIL BGNT5S OR IN 

~C. UNTIL GNT GOES OFF. 

IF (VCC) /fEBADR = /IBAPR * BGNTSO , TU 

+ IIBAPR * /EBADR 

(GNT 

; SLOW INVERSION 

IF (VCC) !FAPR = /IBAPR 

IF (VCC) {SAPR = /FAPR 

IF (VCC) {DBAPR = /SAPR 

DESCRIPTION 

; 200387 CJTC: NEED TO S. DOWN APR TO AS648 BUS TCVRS. PUT IT 

THROUGH THIS PAL INSTEAD OF F04 

200387 JLB: EBADR cartes ON AT BAPR TO AVOID SPIKE ON LBD. 

; NEW INPUT CGNT™ if 

; 230387 JLB: APR DELAYED 3XPAL DELAY 

240387 JLB: EBD MUST NOT CHANGE WHEN DATA IS CLOCKED IN. 

3; 180587 - 3202B 

   

  

     
   

   

     
   

   
   

    
      

     



PAL16L8 

JLB 

44305, 

26) 

i 

6 
VEE 

SF,CSCTL 

?FORM /CC1 /CC2 (CC3 /LCS /RWCS /WCS FETCH /BRK GND 

ITERM /WCSTB LUA12 /WCA /ELOW /EUPP /EWCA /ECSL /WICA VCC 

3; CONTROL STORE CONTROL 

IF (VCC) WICA = WCA * FETCH * ‘TERM ;WRITE PULSE TO MICROINTRUCTION CACHE 

IF (VCC) WCSTB = /CC3 * CCi * NCS * RWCS ;WRITE PULSE TO WRITEABLE CONTROL STORE 

+ CC3 * cc2 * cCi * LCS ;WRITE PULSE DURING LOAD CONTROL STORE 

IF (vCC) ECSL = RWCS * /WCS * CC3 * [TERM ;,READ CONTROL STORE HOLD 

of c2, 
IF (VCC) EWCA = RWCS * /CC3 i TERM ;ENABLE WCA REG. IN MIC ONTO MA 

+ Rite - 7603 Wicd.» / TERA 
IF (VCC) EUPP = LUA12 ;NORMAL ADRESSING 

+ WCA * FETCH WRITE INTO MICROINSTUCTION CACHE 

+ FETCH * /CC1 * #CC2 * /CC3 * /TERM; 

IF (VCC) ELOW = /LUA12 * ! FETCH ;NORMAL ADRESSING. ON FETCH EITHER MICROINSTU 

+ fLUA12 * TERM , ENABLE ACCORDING TO LUA12 BEFORE FETCH VALID 

+ FORM * /BRK * CC2 * !TERM ;OR A MAP [S USED. 

+ FORM * ‘BRK * CC3 * /TERM ;,DO A MAP 

+ /LUA12 * BRK * CC2 * /TERM ;ON BRK: USE HANK SELECTED BY LUA12. 

+ {LUA12 * BRK * CC3 * TERM ; 

DESCRIPTION 

; 130387 JLB: ELOW ALWAYS ENABLED ON TERM IF LUA12 IS LOW. 

; MAY SPEED UP NON FETCH CYCLES. 

; 180587 3202B



AL16L8 

CITC O2SEP86 

44304D,1C,LBC3 - LOCAL DATA BUS CONTROL PAL    
     

    

     

   

'CGNT /BGNT /BGNT50 /MWRITE /BDAPSO /EBUS /IBAPR /GNT NC9 GND 

NC11 NC12 /EBD CLKBD SAPR FAPR EBADR /BACT DBAPR VCC 

; BACT - BUS ACTIVITY. LASTS FOR COMPLETE DMA TO LOCAL MEMORY 

3 CYCLE (ONLY ON MEMORY READ) 

IF (VCC) BACT = BGNTSO * /MWRITE ; ENABLE FOR DATA ONLY AFTER ADDRESS, 

+ BACT * BDAPSO ; HOLD AFTER BDAP FINISHED 

; EBD - ENABLE BUS DATA. ENABLE LBD TO BD TRANSCEIVER 

SHOULD BE DISABLED DURING CGNT * /BACT, IE DISABLE WHE! 

i AS A REGISTER TO HOLD DATA FROM A PREVIOUS DMA MEMOR# READ. 

IF (VCC) EBD EBUS * /CGNT * /GNT 

+ EBUS * BGNT 

+ EBUS * BACT 

; EBADR - ENABLE ADDRESS FROM BUS TO LOCAL MEMORY 

IF (VCC} /EBADR n IGNT * {BGNT ;TURN ON A? BAPR WITH GNT 

/IBAPR * /EBADR j;HOLD UNTIL BGNT AND GNT BOTH GONE 

iGNT * {EBADR + 
+ 

3 SLOW INVERSION 

u IF (VCC) /FAPR ‘IBAPR 

IF (VCC) {SAPR 1FAPR re ( 

IF (VCC) /DBAPR ISAPR / \ 

1 CLOCK PULSE TO 648'S. j 

/ 
IF (VCC) /CLKBD = /SAPR * /BGNTSO// ; CLOCK ADDRESSES ON DELAYED BAPR. [ 

+ ISAPR * /BDAPS, 3; CLOCK DATA 50NS AFTER START OF 

+ (SAPR * /MWRITE ; BGNT*BDAP ON MEMORY WRITES FROM om \ 

DESCRIPTION / 

3 200387 CJTC: NEED TO SLOW DOWN APR TO AS648 BUS TCVRS, PUT IT ‘7 

5 THROUGH THIS PAL INSTEAD OF F04 

; 200387 JLB: EBADR COMEZ ON AT BAPR TO AVOID SPIKE ON LBD. 
; NEW INPUT CGNT™ 

; 230387 JLB: APR DELAYED 3XPAL DELAY 

; 240387 JLB: EBD MUST NOT CHANGE WHEN DATA IS CLOCKED IN. 

   

    

    

3; 180587 - 3202B 

; 310787 JLB: SUFFERED DMA WRITE; CLOCK DATA IN 648'S ALSO. 

5; 040887 JLB: BUFFERED DMA WRITE: NEED TO ENABLE THE REGISTER IN THE 

“S FOR THE PERIOD OF BGNT. 

; 060887 D JLB? EBADR CHANGED TO MAKE BUFFERED DMA WRITE WORK.



PAL16L8 

JLB 26NOV86 

44305C,15F,CSCTL 

?FORM /CC1 /CC2 #CC3 /LCS /RWCS IWCS FETCH 

(TERM /WCSTB LUA12 /WCA 

; CONTROL STORE CONTROL 

    

    
   

    

IF (VCC) WICA = WCA * FETCH * /TERM 

IF (VCC) WCSTB = /CC3 * CC1 * WCS * RWCS 

+ CC3 * CcC2 * CC1 * LCS 

IF (VCC) ECSL = RWCS * /WCS * CC3 * /TERM 

+ RWCS * /WCS * /CC1 * CC2 * 

IF (VCC) EWCA = RWCS * /CC3 * CC2 * /TERM 

+ RWCS * /CC3 * CCi * {TERM 

IF (VCC) EUPP = LUA12 

+ WCA * FETCH 

+ FETCH * /CC1 * /CC2 * /1CC3 

IF (VCC) ELOW = /LUA12 * /FETCH 

+ /LUA12 * TERM 

+ FORM * /BRK * C@2 * /TERM 

+ FORM * /BRK * €C3 * /TERM 

+ /LUA12 * BRK cc2 * {TERM 

+ TLUA12 * BRK/* CC3 * /TERM ; 

DESCRIPTION 

3 130387 JLB: ELOW ALWA’ 

; MAY SPEED UP NON FETGH CYCLES. 

3 180587 32028 

HELOW VEUPP /EWCA /ECSL 

     
   

BRK GND 

MWICA VCC 

;WRITE PULSE/TO MICROINTRUCTION CACHE 

;WRITE PUYSE TO WRITEABLE CONTROL STORE 

iWRITE PULSE DURING LOAD CONTROL STORE 

i 

sREAD/CONTROL STORE HOLD 

TEI HOLD OVERLAP WITH EWCA     

    

   

  

VENABLE WCA REG. IN MIC ONTO MA 

; AVOID BLIP ON NEXT CYCLE 

;NORMAL ADRESSING 

;WRITE INTO MICROINSTUCTION CACHE 

* TERM .ENABLE IN THE FIRST SONS 

+ HOLD TIME = 75NS 

;NORMAL ADRESSING. ON FETCH EITHER MICR 

VENABLE ACCORDING TO LUA12 BEFORE FETCH 

;OR A MAP IS USED. 

;DO A MAP 

;ON BRK: USE BANK SELECTED BY LUA12. 

ENABLED ON TERM IF LUA12 IS LOW. 

; 090687 JLB: EWCA AUST NOT BE ENABLED DURING a AND b. WILL CREATE BLIP ON        : NEXT CYCLE. 

; 090687 JLB: EC: HOLD IN g AND h.



PAL16L8 

JLB 26NOV86 

44307A,13D,CYCLK 

?TERM /CCO /CC1 /CC2 /CC3 /FORM /BRK /RWCS /TRAP GND 

VEX /MACLK /MAP /ETRAP UCLK /EORF /CYD WRFSTB /MCLK VCC 

3; CYCLE CONTROL CLOCK GENERATOR. 

IF (VCC) MCLK = RWCS * /CC3 ; BECAUSE THE CONTROL STORE ADDRESS TO B 

+ RWCS * CC2 ,IN PRESENTED ONTO MA. “THEN THE ADDRESS 

;STORE LOCATION TO BE/ EXECUTED IS PRESE 

IF (VCC) /WRFSTB = CC3 ;b ON 75NS CYCLES /TO PROVIDE A WRITE PU 

ce2 

cCci 

cco 

TERM +
+
 

t 
+ 

IF (vcc) cyD 'cc3 * 1CC2 * CC1i * /CCO * I TERM ED TO START WRITE PULSE TO CAC 

IF (VCC) EORF = /CCc3 * fcC2 * Cc1 * /CCO * /TERM yd MISC WRITE PULSE. 

IF (VCC) FUCLK = CC3 ON c ON ALL MEMORY REQUESTS, 

+ cc2 ;USED TO UPDATE USED BITS AND CLOCK TRA 

+ 1CC1 

+ 70C0 

+ TERM ;EXPERIMENT TO SRE IF UCLK ON TERM WAS DANGEROUS. 

IF (VCC) MAP = FORM * /BRK * CC2 * /TERM ;MUST NOT COME BEFORE ALL SHORT CYCLES 

IF (VCC) MACLK = MAP * /CC3 * CC2 * seer CAPTURE CD FROM MEMORY THROUGH M 

+ TRAP * #CC3 * CCt cco sdt+e CAPTURE TRAF VECTOR 

+ RWCS * /CC3 a CAPTURE MICROADDRESS AFTER EWCA 

+ RWCS * CC2 * /CiH1 TURNED OFF 

IF (VCC) ETRAP = cc3 ; ENABLE TRAPS ONLY OUTSIDE t OR a 

+ cc2 ; UNSTABLE TRAP IN THIS PERIOD 

+ cc. ; CAN DESTROY MA ! 

+ cco ; DISABLE TRAPS DURING VEX 

DESCRIPTION 

3280287 JLB: E 

3 I.E. ONLY ON 

;AND HOPEFULLY CURE THIS. 

3010387 JLB:/ETRAP NEW OUTPUT. WILL DISABLE TRAP ON t AND a. 

3080387 JL! REMOVED UCLK ON CACHE HIT CYCLES. 

3160387 REMOVED TERM IN MCLK AND MACLK TO PROVIDE SYMMETRICAL 

0 CLOCKS IN 50 NS CYCLES. 

:170387 JLB/CJTC: REMOVED MREQ - NEEDED THE INPUT FOR NEW SIGNAL VEX. 

3 f VEX SHOULD DISABLE TRAPS. 

;180387 JLB: EORF ON d ONLY. MACLK ON e + f ON MAP. 

Q TO LOCAL MEMORY GIVES TWO CGNTS. A SHORTER EORF, 

AND NOT ON f, WILL MAKE ECREQ G0 OFF 25NS SOONER 

é 
3 270487 : M3202B 

   
    

    

   

   
       

  

      

  

   
    

    

    

   
    

   
    

   
   

    

   
   

   
   

   



PALI6LB 

ADGD 13/8/86 

44310A, 3F,LBDIF 

fHIEN /BGNT /CGNT /LOEN /CGNTSO ECCR /BGNTSO !BGNT?S /BDAP GND 

IMR RDATA /MWRITES5O /BIOXE /REF100 /RGNT /BIOXL /BDRY /BCGNTSOR VCC 

IF (VCC) BCGNTSOR = /MWRITE50 * BGNT * BGNTSO :FROM SONS AFTER GNT ON READ © 

+ IMWRITESO * CGNT * CGNTSO LASTS FOR THE REST OF THE CYC 

IF (VCC) BDRY = /MWRITESO * BDAP * /BGNTSO * BGNT7S ;BUS READ,"FROM LOCAL MEM. NEEI? 

+ MWRITESO * BGNT * BDAP * /LOEN * /HIEN ;BUS WRITE TO LOCAL MEMORY. 

+ BIOXL * ECCR ;10x=gCcR 

+ IMR * BDRY * BDAP sHopb TERM FOR MEMORY CYCLES 

+ /MR * BDRY * BIOXE ;HOLD TERM FOR I0X CYCLE 

+ REF100 

IF (VCC) BIOXL = BIOXE * /BGNT * /CGNT 

f 

IF (VCC) #RDATA = MWRITESO ; INDICATES DATA READY ON READ CYCLES 

+ LOEN f 

+ HIEN x 

+ RGNT 

DESCRIPTION 

$280287 JLB: ECCR WRONG POLARITY, RESPYNDS WITH BDRY TO ALL NON- 
;EXISTING I0X-ES. f 

;280287 JLB: NEW INPUT REF~, TO GENBRATE A REF PULSE OF 175-200NS 
;DURATION BY GENERATING BDRY™. = / 

f 

  

:180587 M3202B 

 



PALi6L8 

ADGD 13/8/86 

44310B,3F ,LBDIF 

  

!HIEN /BGNT /CGNT /LOEN /CGNTSO ECCR /BGNTSO /BGNT75 /BDAP GND ff 

!MR RDATA /MWRITESO /BIOXE /REF100 RAS /BIOXL /BDRY /BCGNTSOR VCC f 

IF (VCC) BCGNTSOR = /MWRITESO * BGNT * BGNTSO 

+ IMWRITESO * CGNT * CGNTSO 

IF (VCC) BDRY = /MWRITESO * BDAP * /BGNTSO * BGNT7S 

MWRITESO * BGNT * BDAP * /LOEN * /HIEN ;BUS WRITE TO 

BIOXL * ECCR 

‘MR * BDRY * BDAP 

‘MR * BDRY * BIOXE 

REF100 t+ 
Fe 

te
 
e
t
 

IF (VCC) BIOXL = BIOXE * /BGNT * /CGNT 

,FROM 50NS AFTER GNT pW READ C 
;LASTS FOR THE REST OF THE CYC 

m4 

:BUS READ FROM LOCAL MEM. NEED setup bolsce BORY 
hea MEMORY. 

;1OXsECCR 
{HOLD ie ak MEMORY CYCLES 
sHOLD TERM/FOR TOX CYCLE 

- 
/ 

/ 
IF (VCC) /RDATA = MWRITESO ;INDICATES DATA READY ON READ forces 

+ LOEN ff 

+ HIEN / 

+ IBGNT * /CGNT 

+ RAS f 

DESCRIPTION 

;280287 JLB: ECCR WRONG POLARITY, RESPONDS WITH 

3;EXISTING IOX-ES. 

YY TO ALL NON~ 

;280287 JLB: NEW INPUT REF~, TO GENERATE A REF LSE OF 175-200NS 

;DURATION BY GENERATING BDRY™. 

3180587 M3202B 

;090787 B JLB: RAS USED IN RDATA TO AVOID SPIKE ON TRANSITION FROM 

LOEN TO HIEN. 

     



PAL16R4 

JLB 12AUG86 BTIM. PAL 

44401A,5D,BTIM 

OSC /CC2 /CACT /CACT25 /BDRY50 /CGNT /CGNTS50 /TERM © IORQ GND 

10E fEADR /EIOD /NC14 /Q2 /Q1 /Q0 /DAP /APR VCC 

CACT * 192 * /Qt * /Q0 * /CACT2S 
192 * /Q1 * QO 

+ Q2 * Qi 

Qt = 192 * QO v 
+ Q1 * 190 

Q2 := Q1 * 790 
+ Q2 * 90 

  

TF (VOC) APR = /Q2 * Q1 * CACT 

IF (VCC) EADR = /Q2 * QO * CACT tu 
192 * Q1 * CACT 
Qi * /Q0 * CACT / 

1Q2 * 191 * 1Q0 * CACT * ifacras ls 
CGNT * /CGNTS5O i 

i 

  

puéty 

,Vvtw 

+ 
+
 te 
+
 

; address part for CPU cycle 

f 

IF (VCC) DAP = /Q2 * /Q1 * /QO0 * CACT * CACT25 

+ DAP * /TERM * IORQ * gc2 

IF (vcC) EIOD = IORQ * /Q2 * /Q1 - #Q0 * CACT * CACT25 * /BDRY50 * CC2 

iSTARTS WHEN THE s STATE HAS BEEW REACHED AFTER COMPLETING THE LOOP.     DESCRIPTION 

3 fCACT+CACT25, 

(t)001 

: i [- 

7 010387 aun EIOD TOO SOON, ONLY 15NS SETUP FOR BD BEFORE BIOXE. 

; WOULD NOT,/LOAD FROM FLOPPY. EIOD FRONT FLANK DELAYED 25NS, 

SAME wits DAP. DAP HELD FOR THE REST OF THE CYCLE UNTIL TERM 

3; ON TORQ. 

; 060387 JLB: DAP HELD INTO ADDRESS PART OF [OX CYCLES AFTER A 

; BUFFERED WRITE CYCLE. SWAPPED {0D FOR IORQ IN EIOD. 

; USING CC2 (NEW INPUT) TO QUALIFY DAP AND EIOD 

   fule--<-(v)- 

011 010 110 114 101 100 

  

 



; STATE MACHINE 

3 

; 180587 M3202B



PALt6R4 

JLB/CJTC 8AUGB6 

44402A,18F ,UBITS 

UCLK /DIT /RT LSHADOW /TERM /CYD /HITO /HIT1 /EWC GND 

/OE OUBI OUBD /IHIT NC1S NUBD NUBI /WCA /USED WCC 

; CACHE USED BIT CONTROL 

IHIT := HITt * HITO * OUB] * RT * (DT * /WCA V FETCH 

+ HIT1 * HITO * OUBD * RT * DT * /WCA READ 

IF (VCC) USED = OUBI * RT * /DT * IWCA : FETCH 

+ OUBD * RT * DT * /WCA READ 

IF (VCC) WCA ‘RT * DE x EWC * CYD * /TERM * /LSHADOW 

WCA * [TERM 

  

INUBI := DT * /OUBI ; READ OR WRITE KEEP ¢ 

+ JRT * DT * HITO * HIT1 , CLEAR IF WRITE WIT 

‘NUBD := RT * /DT * /OUBD ; IF FETCH KEEP SLD VA 
ze 

- 
DESCRIPTION ff 

7B 050387 JLB: USED BITS INVERTED TO ACTIVE, HIGH. 

3C 060387 JLB: SHOULD NOT PRODUCE WCA WHEN IN SHADOW. 

;D 120387 JLB: HIT PATH IMPROVED 

3; 180576 M3202B 

          

iWRITE OUSSIDE SHADOW 

RT * /IHIT * EWC * CYD 4 /TERM * /LSHADOW | FETCH/READ WITHOUT HIT 

OUTSIDE SHADOW 

“D VALUE 

WIT 

LUE



PALiGR4 

JLB/CJTC 8AUGEG 

44402C, 18F,UBITS 

UCLK {DT ‘RT LSHADOW /TERM CYD /HITO /HIT1 /EWC GND 

/OE OUBI OUBD /IHIT NC1S NUBD NUBI /WCA /USED VCC 

; CACHE USED BIT CONTROL 

IHIT := HIT1 * HITO * OUBI * RT * /DT * /WCA ; FETCH 

+ HIT1 * HITO * OUBD * RT * DT * /WCA READ 

IF (VCC) USED = OUBI * RT * /DT * /WCA ; FETCH 

+ OUBD * RT * DT * /WCA ; READ 

IF (VCC) WCA = /RT * DT * EWC * CYD * /TERM * /LSHADOW 

+ RT * /IHIT * EWC * CYD * /TERM * 

'NUBI := DT * /OUBI ; READ OR WRIZE KEEP OLD VALUE 

+ #RT * DT * HITO * HIT1 ; CLEAR IF ITE WITH HIT 

JNUBD := RT * DT * /OUBD ; IF FETCH KEEP OLD VALUE 

DESCRIPTION 

;B 050387 JLB: USED BITS INVERTED ACTIVE HIGH. 

;C 060387 JLB: SHOULD NOT PRODUCE/WCA WHEN IN SHADOW. 

;D 120387 JLB: HIT PATH IMPROVE 

3; 180576 M3202B 

3B 300687 JLB: CYD POSITIVE’ POLARITY. 

3C 130787 JLB: HOLD TERM WCA REMOVED BECAUSE CYD FROM d TO f. 

   

  

    

    

    
    

   

  

   

    

   

   

  

   

WRITE OUTSIDE SHADOW 

'LSHAHOW | FETCH/READ WITHOUT HIT 

; OUTSIDE SHADOW



PAL16R4 

JLB 26NOV86 

44403A,15D,CYINO 

CLK CSDELAYO CSDLY CSECOND CSLOOP /ACOND /MR LUA12 /MAP GND 

fOE !NC12 (NC1i3 #DMAP /DMA12 /MDLY /LCS /NC18 /DLYO VCC 

3; CYCLE CONTROL INPUT GENERATOR. PART 0. 

IF (VCC) DLYO = MDLY 3;25NS DELAY ON MICROCODE REQUEST 

+ CSDELAYO i125NS DELAY OF PREVIOUS CYCLE ON MICROCODE REQUEST 

+ ACOND * CSECOND ; CONDITIONAL MICROSEQUENCING 

+ ACOND * CSLOOP ,USING ALU RESULT 

+ LUAL2 * /DMA12 i 

+ ILUA12 * 12 CHANGING FROM LOWER TO UPPER CONTROL STORE AND VIC 

+ DMAP *, : 

Les := MR 

+ #/DMA12 * !LUA12 * LCS ;LCS FROM MR ANI) UNTIL MA12 HAS GONE HIGH AND THEN 

+ DMAt2 * LUA12 * LCS ;1.E. LMA COUNTED FROM 0 TO 8K. 

+ IDMAL2 * LUA12 * LCS 

MDLY := CSDLY 

DMAi2 := LUA12 

DMAP := MAP 

DESCRIPTION 

3 270487 : M3202B 

 



PAL16R4 

JLB 26NOV86 

44403B,15D,CYINO      
    

   

   

    

    
   

       
   

     

   
    

    

  

    

CLK CSDELAYO CSDLY CSECOND CSLOOP /ACOND /MA LUAI2 /MAP GND 

10E /NCi2 /NC13 /DMAP /DMA12 !MDLY /LCS /NC18 /DLYO VCC 

; CYCLE CONTROL INPUT GENERATOR. PART 0. 

IF (vcC) DLYO MDLY 3;25NS DELAY ON MICROCODE REQUEST 

CSDELAYO ,;25NS DELAY GF PREVIOUS CLE ON MICROCODE REQUEST 

ACONBD * CSECOND ;CONDITIONAL MICROSEQUEACING 

ACOND * CSLOOP USING ALU RESULT 

+
h
 

Ft 
t+ 

+
 

+
 

LUA12 * /DMA12 i 

tLUAI2 * DMA12 ;CHANGING FROM LOWER TO UPPER CONTROL STORE AND VIC 

DMAP ; AFTER MAP TO ‘OID CSDELAY BEEING TO LATE. 

LCS := MR 

+ MDMA12 * /LUA12 * LCS ;LCS FROM MR AND UNTIL MA12 HAS GONE HIGH AND THEN 

+ DMAI2 * LUA12 * LCS ;1.E. LMA COUNTED FROM 0 TO 8K. 

+ (DMA12 * LUAI2 * LCS 

MDLY := CSDLY 

DMA12 := LUA12 

DMAP := MAP 

DESCRIPTION 

3 270487 : M3202B 

; 160687 JLB: DLYO AFTER EVERY FAP.



PAL16R4 

JLB 26NOV86 

44404A,14D,CYIN1 

CLK CSDELAY1 CSALUM1 CSALUMO CSALUI8 CSALUI7 LBA3 LBA1 LBAO GND 

fOE f/DLY1 #NC13 /NC14 /NC1S §NC16 /NOWRIT /NC18 /NC19 VCC 

= a ~ 
; CYCLE CONTROL INPUT GENERATOR. PART 1. L ire aN 

  

    

    

   

  

IF (vcc) DLY1 = CSDELAY1 * /LBA3 * LBA1 * LBAO *| /NOWRIT SNG’ DELAY OF PREVIOUS CYCLE 

on MICROCODE REQUEST IN ADDIT 

DLYO. NB.! MUST ALSO HAVE DLY 

OF LONG COMPUTATION TIME. 

: THIS DELAY IS ONLY USED WHEN 

IS WRITTEN INTO AND ONE OF TH 

s Lo ff 7 / FOR ADDRESS COMPUTATION IN TH 

NOWRIT := /CSALUM1 * /CSALUI8 » /CSAL (1 ya 
+ ICSALUMO * /CSALUI8 * /CSALUI7 

  

DESCRIPTION 

CAN BE CHANGED TO 16R6 IF NEEDED 

3 270487 M3202B 

   



PAL16R4 

JLB 26NOV86 

44404B,14D,CYIN1 

CLK CSDELAY1 CSALUM1 CSALUMO CSALUI8 CSALUI7? LBA3 LBA1 LBAO GND 

fOE /DLY1 !NC13 /NC14 /NC15 /NC1i6 /NOWRIT /NCi8 /NC19 VCC 

; CYCLE CONTROL INPUT GENERATOR. PART 1. 

IF (VCC) DLYi = CSDELAY1 * /LBA3 * LBA1 * LBAO ; 25NS DELAY OF PI IOUS CYCLE 

; ON MICROCODE REQUEST IN ADDITION TO 

; DLYO. NB.! MUST ALSO HAVE DLYO BECAUSE 

; OF LONG COMPUTATION TIME. 

; THIS DELAY IS ONLY USED WHEN XK OR B 

; IS USED 

, FOR ADPRESS COMPUTATION IN THE NEXT CYC 

NOWRIT := /CSALUM1 * /CSALUI8 * /CSALUI7 

+ ICSALUMO * /CSALUI8 * /CSALUI7 

DESCRIPTION 

CAN BE CHANGED TO 16R6 IF NEEDED 

; 270487 M3202B 

; 150687 JLB: DELAY ALSO WHEN WE ARE NOT WHITING TO B- OR X-REGISTER. 

; (THEY CAN STILL BE USED FOR ADRESS COMPWTATION IN THE NEXT CYCLE !!!} 

 



PAL16R4 

ADGD 18/8/86 

44425A, 9G, CADEC 

CPU ADDRESS DECODER FOR 2MB MEMORY 

CK WRITE /IORQ /MOFF PPNi9 PPN20 PPN21 PPN22 PFN2i GND 

iCGNT ECREQ /CRQ /MWRITE BANKO BANK1 BANK2 /CLRQ /MSIZEO VCC 

MWRITE := WRITE 

IF (VCC) CLRQ = ECREQ * /IORQ * /PPN23 * |PPN22 * /PPN21 * /PPN20 * /MOFF VEACH LINE R 

;TO ALLOW MA 

,IN THE ADDR 

THE 4MB (2M 

;NEED NO HOL. 

IF (VCC) CRQ = ECREQ * IORQ ,ECREQ WiLi. HOLD UNT 

+ ECREQ * MOFF 

+ ECREQ * PPN23 

+ ECREQ * PPN22 

+ ECREQ * PPN21i 

+ ECREQ * PPN20 

?BANKO := PPN21 + PPN20 

(BANK1 PPN21 + /PPN20 

(BANK2 #PPN21 + PPN2O 

MSIZEQ = GND 

DESCRIPTION 

3 8/4-87JLB: NEW INPUT /MOFF TO DJSBLE THE WHOLE MEMORY, PPN18 AND PPN19 REMOVED. 

; 150387 JLB: WRITE WAS WRONG Lg Lda 

150387 JLB: SPIKE GENERATOR REMOVED FROM CRQ. 

3 180587 M3202B



PAL16R4 

ADGD 18/8/86 

44426A,6G,BADEC 

DMA ADDRESS DECODE FOR 2MB MEMORY 

DBAPR DBAPR /MOFF /BINPUT /BMEM /BD20 /BD2i /BD22 /BD23 GND 

¢BGNT /BD19 /MSIZE1 /MWRITE BANKO BANK1 BANK2 DDBAPR AOK VCC 

MWRITE := BINPUT 

IF (VCC) /AOK = /BMEM + BD23 + BD22 + BD21 + BD20 + MOFF 12 MB 

IF (VCC) /DDBAPR = /DBAPR 

i BANKO BD21 + BD20 

(BANK£ := BD21 + /BD20 

?BANK2 := /BD21 + BD20 

MSIZE1 = GND 

DESCRIPTION 

} 2/1-86JLB: BOTH SIDES OF MWRITE EQUATION INVERTED 

8/1-87JLB: NEW INPUT /MOFF TO DISBLE THE WHOLE MEMORY, BD18 AND BDi9 REMOVED. 

300387 JLB: BLRQ ASSUMED DATA HOLD TIME AFTER TRAILING EDGE OF BAPR ! 

; CHANGED TO AOK 

; 180587 M3202B



PALI6R4 

ADGD 18/8/86 

44445A,9G,CADEC 

CPU ADDRESS DECODER FOR 4MB MEMORY 

CK WRITE /IORQ /MOFF PPNi9 PPN20 PPN21 PPN22 PPN23 GND 

ICGNT ECREQ /CRQ /MWRITE BANKO BANK? BANK2 /CLRQ /MSIZEO VCC 

MWRITE := WRITE 

IF (VCC) CLRQ = ECREQ * /YORQ * /PPN23 * /PPN22 * /PPN21 * /PPN20 * | MOFF 

+ ECREQ * /IORQ * /PPN23 * /PPN22 * /PPN21 * PPN20 * /MOFF 

:EACH LINE fi 

:TO ALLOW MA 

;IN THE ADDR 

iTHE 4MB 12M 

;NEED NO HOL 

IF (VCC) CRQ = ECREQ * IORQ sECREQ WILL HOLD UNT 
+ ECREQ * MOFF 

+ ECREQ * PPN23 

+ ECREQ * PPN22 

+ ECREQ * PPN21 

?BANKO := PPN21 + PPN20 

/BANK1 := PPN2t + /PPN20 

‘BANK2 ?PPN21 + PPN20 

MSIZEO = VCC 

DESCRIPTION 

; 150387 JLB: WRITE WAS WRONG POLARITY. 

150387 JLB: SPIKE GENERATOR REMOVED FROM CRQ. 

3 180587 M32025 

8/1-87JLB: NEW INPUT /MOFF TO DISBLE THE WHOLE MEMORY. PPN18 AND PPN19 REMOVED.



PALI6R4 

ADGD 18/8/86 

44446A,6G,BADEC 

DMA ADDRESS DECODE FOR 4MB MEMORY 

DBAPR DBAPR /MOFF /BINPUT /BMEM /BD20 /BD21 /BD22 |! BD23 GND 

?BGNT /BD19 /MSIZE1 /MWRITE BANKO BANK1 BANK2 DDBAPR AOK VCC 

MWRITE := BINPUT 

IF (VCC) fAOK = /BMEM + BD23 + BD22 + BD21 + MOFF i4 MB 

IF (VCC) /DDBAPR = /DBAPR 

1 BANKO BD21 + BD20 

/BANK1 := BD21 + /BD20 

1 BANK2 #BD21 + BD20 

MSIZE1 = GND 

DESCRIPTION 

2/1-86JLB: BOTH SIDES OF MWRITE EQUATION INVERTED 

8/1-87JLB: NEW INPUT /MOFF TO DISBLE THE WHOLE MEMORY, BD18 AND BD1i9 REMOVED. 

300387 JLB: BLRQ ASSUMED DATA HOLD TIME AFTER TRAILING EDGE OF BAPR ! 

; CHANGED TO AOK 

3; 180587 M3202B



PAL16R4 

ADGD 18/8/86 

444654, 9G, CADEC 

CPU ADDRESS DECODER FOR 6MB MEMORY 

CK WRITE /IORQ /MOFF PPN19 PPN20 PPN21 PPN22 PPN23 GND 

!CGNT ECREQ /CRQ /MWRITE BANKO BANK1 BANK2 /CLRQ /MSIZEO VCC 

MWRITE := WRITE 

IF (VCC) CLRQ ECREQ * /IORQ * /PPN23 * /PPN22 * /PPN21 * !/PPN20 * /MOFF EACH LINE R 

+ ECREQ * /IORQ * /PPN23 * /PPN22 * /PPN21 * PPN20 * /MOFF TO ALLOW) MA 

+ ECREQ * /IORQ * /PPN23 * /PPN22 * PPN2i1 * /PPN20 * /MOFF vIN THE ADDR 

{THE 4MB (2M 

j;NEED NO HOL 

sECREQ WILL 

IF (VCC) CRQ = ECREQ * IORQ 

+ ECREQ * MOFF 

+ ECREQ * PPN23 

+ ECREQ * PPN22 

+ ECREQ * PPN21 * PPN20 

?BANKO := PPN21 + PPN2O 

(BANK1 := PPN22 + /PPN20 

'BANK2 := /PPN21 + PPN20 

MSIZEO = GND 

DESCRIPTION 

8/1-87JLB: NEW INPUT /MOFF TO DISBLE THE WHOLE MEMORY, PPN18 AND PPN19 REMOVED. 

3; 150387 JLB: WRITE WAS WRONG POLARITY. 

150387 JLB: SPIKE GENERATOR REMOVED FROM CRQ. 

; 180587 M3202B



PAL16R4 

ADGD 18/8/86 

44466A,6G, BADEC 

DMA ADDRESS DECODE FOR 6MB MEMORY 

DBAPR DBAPR /MOFF /BINPUT /BMEM /BD20 /BD2! /BD22 /BD23 GND 

?BGNT /BD19 /MSIZE1 /MWRITE SANKO BANK1 BANK2 DDBAPR AOK VCC 

MWRITE := BINPUT 

IF (VCC) /AOK = /BMEM 

+ BD23 

+ BD22 

+ BD21 * BD20 

+ MOFF 6 MB 

IF (VCC) /DDBAPR = /DBAPR 

?BANKO := BD21 + BD20 

(BANK1 BD21 + /BD20 

IBANK2 := /BD21 + BD20 

MSIZE1 = VCC 

DESCRIPTION 

2/1-86JLB: BOTH SIDES OF MWRITE EQUATION INVERTED 

8/1-87JLB: NEW INPUT /MOFF TO DISBLE THE WHOLE MEMORY, BD18 AND BD19 REMOVED. 

300387 JLB: BLRQ ASSUMED DATA HOLD TIME AFTER TRAILING EDGE OF BAPR ! 

; CHANGED TO AOK 

; 180587 M3202B



PALIGR4 

JLB/CJTC 17MAR87 

44501A,22F, VEXFIX 

    

    

   

     
   

   

     

CLK C4 C3 C2 Ci CO M1 MO /LCS GND 

#0E IDB2 NC13 NC14 OPCLCS VEX /LDEXM NC18 NC19 VCC 

3; TO FIX VIRTUAL EXAMINE BUG IN CGA 

LDEXM := C4 * /C3 ¥ /C2 * /C1 * CO * M1 * MO * / LCS ; COMMAND 21. 3, 

VEX := LDEXM * /IDB2 ; CLEAR 

+ {LDEXM * /VEX ; HOLD CLEAR 

Les 

fOPCLCS := /C4 + /€3 + /C2 + (C1 + CO + /M1 + MO + LCS ; FOMMAND 36.2 

  

DESCRIPTION 

3 180587 M3202B 

     



PAL16R4 

JLBiCJTC 17MAR87 

44501B,22F,VEXFIX 

CLK C4 C3 C2 C1 CO Mi MO /LCS GND 

fOE IDB2 NC13 *RWCS OPCLCS VEX /LDEXM NC18 NC19 VCC 

; TO FIX VIRTUAL EXAMINE BUG IN CGA 

; + MISC, OTHER BUGS. 

LDEXM := C4 * /C3 * (C2 * 'C1 * CO * Mi * MG * /LCS , COMMAND #1.3 

  

iVEX = LDEXM * /IDB2 ; CLEAR 

+ ILDEXM * /VEX 3; HOLD CLEAR 

+ Les 

JOPCLCS := /C4 + (C3 + (C2 + (C4 + CO + /M1 + MO + ites , COMMAND 46.2 

RWCS := C4 * C3 * C2 * Ci * (CO * /M1 * MO * /LC3 ; COMMAND 36.1 

DESCRIPTION 

; 180587 M3202B 

; 150687 RWCS SIGNAL TOO SLOW FROM NEC G/A. MUST BE DONE IN A PAL. 

  



     
    

   

   

   
      

    
   

   
   

   

    

   
    

    
   
         

    
    

    

   
   
   

   

   

     
   

   

PALI6R6 

JLB 26NOV86 

44601A,12D,CYCFSM 

osc /DLY1 /DLYO CSDELAYO WAIT1 WAIT2 /CGNTCACT HIT /BRK GND 

4OE (SHORT /CC3 /Cc2 iCCi #CCQ /TERM /CX /#SLOW VCC 

; CYCLE CONTROL STATE COUNTER. FAST VERSION. 

CX := vCC ; THIS IS THE FAST VERSION 

  

TERM := /CC3 * #CC2 * /CC1 * /CCO * SHORT * /TERM * /DLYO * /CSDEZAYO .50NS CYCLE 

+ 1003 * #1002 * 1CC1 * CCQ * SHORT * /BRK * /DLY1 * /TERM + 7SNS CYCLE 

+ C3 * #10C2 * 1CC1 * CCO * HIT * 'BRK * /DLY1 * ‘TERM ;75NS CYCLE 

+ 1003 * 1CC2 * CC1 * CCO * SHORT * i BRK * i TERM ;100NS CYCLE 

+ 1003 * iCC2 * CC1 * CCO * HIT * /BRK * /TERM ,100NS CYCLE 

+ #003 * CC2 * CC1 * CCO * BRK * /TERM BRK CYCLE (3200 

+ 1003 * CC2 * /CC1 * CCO * SLOW * /TERM SLOW CYCLES INCL. FE 

+ CC3 * 1cC2 * iCC1 * /CCO * /TERM ;UART,LCS,RWCS CYCLES 

cC3 := cc2 * 1CC1 * #CCO * /TERM jhtit jtk+l+mento 

+ CC3 * CC1 * {TERM 

+ CC3 * CCO * /TERM 

cc2 := /CC3 * CC2 * CC1i * i TERM ye+fegthti+ j+k 

+ CC2 * (CC1 * /TERM 

+ cC2 * CCO * /TERM 

+ #€C3 * 1002 * CCL * 1CCO * CGNTCACT/* /TERM 3d WAIT FOR BUS IF 

+ /CC3 * fCC2 * CCL * FCCO * FWAITI i TERM a WAIT1 AND NOT 

+ 4003 * §CC2 * CC1 * (CCO * BRK *//TERM id BRK 

cci := #CC3 * fcC2 * CCO * /TERM ibt+ctdtet jtk+l+m 

+ CC3 * CC2 * CCO * /TERM 

+ CC1 * §CCO * /TERM 

cco :s icc3 * 1CC2 * 1CC1 * ITE! yatbeftit jemen 

+ i0C3 * CC2 * Cc1i * CCcO {TERN 

+ CC3 * CC2 * iCCi * 

+ cc3 * iCC2 * CC1 * 

+ #0C3 * CC2 * * * #CGNTCACT * {TERM ,;@ WAIT FOR BUS OR LOC 

+ 10C3 * CC2 * * * BRK * /TERM y;e MEM CYCLE TO FINISH 

+ 1003 * Cc2 * * IWAIT2 * i TERM :e EF WAIT2 AND NOT BRK 

+ #003 * /CC2 * CC * CGNTCACT * /BRK * /TERM ;¢ PREV WRITE, 

DESCRIPTION 

; 060387 JLB: MOD‘'S/FROM SLOW VERSION IMPLEMENTED. 

3; 060387 JLB: 100 NS CYCLE MIN. NO BUFFERED WRITE. 

; 070387 JLB: 75 ANS CYCLE MIN. NO BUFFERED WRITE. 

; 120387 JLB: IMPROVED HIT PATH. FORM” REMOVED. HIT INPUT ON PIN 12. 

; SHORT IN ON 

3; 120387 JLB:/S0 NS CYCLE ON SHORT 

{ MR GATED WITH WAIT1 OUTSIDE. NEW INPUT CSDELAYO. 

BUFFERED WRITE. 

180387 175NS SLOW & BRK CYCLES. 

210387 JLB: 200NS SLOW CYCLES, 175NS BRK CYCLES. 

re
 

o a a a ee)
 

a me



3 270487 M3202B



PAL16R8 

ADGD 13/8/86 

44802A,6F,RAMC 

OSC /RGNT /CGNT /BGNT /BDAPSO /MR /BGNT25 /CGNT25 /BDRYSO GND 

10E /HIEN /LOEN CAS RAS /QD /QC /QB /QA VCC 

;0)1110 IDLE UNIT NEXT GNT OF ANY TYPE 

QA :5 /QD * /QC * /QB 4) 1010 
+ QD * /QC * QB :2)1011 PAUSE UNTIL BDAP OCCURS (ONLY ON BGNTS! 

NO WAIT STATE ON CPU TO MEMORY WRITE 

    

  

   

  

   

  

   

  

    

    

   

                  

   

    
   

QB := QC 33) 1001 
+ QB * /QA 34) 1000 
+ 19D * QA :5)0000 
+ QB * BGNT25 * /BDAPSO * /MR * /BDRY50 ;6)0001 

3700041 
gc := 19D * QC ;8)0010 

+ QC * QB ;OTHER STATES WILL AGO TO IDLE AFTER 1 OSC PE 

+ QC * QA 
+ 19D * QB * /QA 
+ QC * IRGNT * /CGNT2S * /BGNT25 

QD i= gc 

+ QB * /QA 

+ QD * QA 

RAS := QC sRAS=1,2/3,4,.5,6 

+ QD * QA 

+ 19D * QB 

LOEN := /QC * (QB * IQA , L@EN=3,4,5,6 Yy 

+ QD * /QC * QA OO 

;HIEN=0,1,2,8 [\, 

sorsea,8,6,%2 
;CAS ON REFRESH=1,2,3,4,5 

HIEN := QD * QB * /QA 
+ 19D * 1QC * OB 

{CAS := QB * /QA * /RGNT 

+ QD * QB * /RGNT 

+ Qc * /QB 

+ Qc * QA 

+ (QD * RGNT 
v 

3190387 JLB: RAS & CAS ANVERTED. 

7190387 JLB: BGNT25 NI INPUT. USED TO DELAY STATE MACHINE TURN ON 25NS ON 

; BUS CYCLES. 

3230387 CITC: CGNT23 NEW INPUT. USED TO DELAY STATE MACHINE TURN ON 25NS ON 

3; CPU CYCLES. 

5; 020487 JLB: BI 

DESCRIPTION 

$0 WILL GET US OUT OF THE WAIT STATE ON TIMEOUT. 

3; 180587 M3202



PAL16R8 

CITC 180587 

44904A,7G,SIZEIND 

CLK /MSIZEO /MSIZEi /MOFF NCS NC6 NC7 NC8 NC9 GND 

/0E /EHI /EMID /ELOW NC1S DBIT CBIT BBIT ABIT VCC 

; MEMORY SIZE INDICATOR FOR Q, 2, 4 OR 6 MB MEMORY ARIMAYS 

  

EHI := EMID + ELOW * EHI + /ELOW * /EHI ; ENABLE DIGIT 3 

EMID := ELOW * /EMID * /EHT ; ENABLE DIGIT 2 

ELOW := /ELOW * /EMID * EHT ; ENABLE DIGIT i 

‘ABIT MOFF 

+7 1 * MSIZEO * EMID 

+ EHI 

+ ELOW 

(BBIT := MOFF 

+ IMSIZE1 * /MSIZEO * EMID 

+ EHI S+MSI2ZE, & MyIe Pe « erud 

+ ELOW 

ICBIT := VCC , 

: \ SMSIZEA 2% Etow 

IDBIT := VCC # /nsizeg & Ercow 

+ Ewe 

DESCRIPTION + EMID 

MEMORY SIZE s1 so 

2MB FF 

4MB FOOT 

6MB T #*F 

SPARE T oT 

DIGIT ENABLE BITS : ELOW --> EMID --> EHI



  

PAL16L8 

JLBICITC 11AUG86 

45001A4,8D,BPAR 

*BDRYSO /BDRY75 /BLOCK2S /BPERRSQ DBAPR /:MOR25 /LPERR ‘MR /EPES GND 

fEPEA SPES /LERR NC14 NCiS /RERR /PARERR /BLOCK SPEA VCC 

; STROBE PARITY ERROR STATUS WORD 

IF (VCC) (SPES = /BDRYSO * /BDRY75 

+ BDRYSO * BDRY7S 

+ ?BDRYSO * BDRY75 

+ BLOCK25 

+ EPEA 

+ EPES 

+ MR 

STROBE PARITY ERROR ADDRESS 

IF (VCC) /SPEA = /DBAPR + BLOCK25 + EPEA + MR 

; BLOCK SIGNAL FOR PES AND PEA STROBE - BLOCK ON ARROR, RELEASE ON PEA READ 

IF (VCC) BLOCK = BDRYSO * /BDRY7S5 * |/EPEA * iPPES * MOR25 * IMR 

+ BDRYSO * /BDRY7S * 'EPEA * /EPES * BPERRSO * /MR 

+ BLOCK * /EPEA MR 

; PARITY ERROR SIGNALS FROM BUS AND LOCAL MEMORY 

IF (VCC) PARERR = BDRYSO * /BDRY75 BPERRSO * /MR 

+ LERR 

REMOTE ERROR - LAST ERROR WAS/ FROM MEMORY ATTACHED TO THE ND100 BUS 

WILL BE OVERRIDEN BY AN ERR! FROM LOCAL MEMORY (PERR1 AND PERRO) 

IF (VCC) RERR = BPERRSO * IMR {SET REMOTE ERROR ON BUS PARITY ERR 

+ RERR * /LRERR * /MR ;HOLD UNTIL A LOCAL MEMORY ERROR 

+ MOR2S * IMR ;=> LOCAL ERROR HAS PRIORITY 

DESCRIPTION 

3 260387 CUTC: ED TO USE DELAYED BAPR (DBAPR) INSTEAD OF BAPR™ IN 

PRODUCYNG SPEA. POLARITY CHANGE. 

260387 JLB: /BLOCK SIGNAL MUST NOT BE PRODUCED ON LOCAL MEMORY ERROR. 

IT WILL ONLY BE UNLOCKED ON PEA READ FROM REMOTE ERROR PEA. 

; 260387 JLB: PERR HANDLING CHANGED. 

, 070487 B: RERR MUST LATCH UP ON MOR ALSO. 

3 180587 M3202B



PAL16L8 

ADGD 18/8/86 

45008A,2F,DATA 

‘MWRITE /SWDIS LBDO LBD1 EBD3 LBD4 /BIOXL ECCR /BCGNTSOR GND 

(HIEN /OER /MR NC14 /TST /DISB /CLRERR /OET /DIS VCC 

IF (VCC} OET = MWRITE {ON WRITE TO MEMORY 

IF (VCC) OER = BCGNTSOR ;ON READ FROM MEMORY AFTER/THE ADDRESS PE 

+ TST * MWRITE ,;ON WRITE IN TEST MODE BOTH OER AND OET S 

IF (VCC) CLRERR = MR ;}CLEAR PARITY ERROR OW MR, READING EPESL 

+ J BCGNTSOR 

+ DISB 

IF (VCC) DISB = LBD3 * BIOXL * ECCR {SET IF LDB3=1 AND 1OX=ECCR 

+ IMR * DISB * /BIOXL HOLD UNTIL XT IOX=ECCR 

+ IMR * DISB * /ECCR 

IF (VCC) TST = LBDO * BIOXL * ECCR ;SET IF ANY OF LBDO,1,4 AND IOX=ECCR 

+ LBD1 * BIOXL * ECCR ;HOLD YNTIL IOX=ECCR 

+ LBD4 * BIOXL * ECCR 

+ /MR * TST * /BYOXL 

+ (MR * TST * /ECCR 

IF (VCC) DIS DISB + SWDIS 

DESCRIPTION 

3; 200387 CJTC: LOGICAL ERRORS IN EQUATYONS FOR DISB AND TST 

3 260387 CJTC: CHANGED PIN 2 /EPESL TO /EPEAL - CIRCUIT CHANGE ONLY!!! 3 

3; 260387 JLB: CLRERR COMES IMMEDIATBLY TO MAKE PERRO&1 PULSES ONLY!!! 

} 180587 M3202B 

 



PAL16L8 

ADGD 12AUG86 

45009A,4F,ERROR 

RDATA /BLOCKL2S5 BCGNTSO /PS /RERR /PA NC7 /LERR NC9 GND 

#MR SPEAL /NC13 /NC14 /NC1S /BLOCKL /EPEAL /EPESL SPESL VCC    

  

   

   
      

    

IF (VCC) {SPESL = /RDATA + BLOCKL25 + EPEAL tEPESL + MR ;RDATA JUSED AS WRITE 

; PULSE WHEN NOT BLOCKED 

/BCGNTSO + BLOCKL25 + EPEAL + MR ,;BCGNT USED AS WRITE IF (VCC) /SPEAL 

IF (VCC) EPESL PS * /RERR ;ENABLE IF ERROR IN LOCAL MEMORY 

IF (VCC) EPEAL = PA * /RERR 

MR ,SET ON LOCAL ERROR 

:;HOLD TILL PEA READ 

IF (VCC) BLOCKL = RDATA * /EPEAL * /EPESL * LERR * 

+ BLOCKL * /PA * /MR 

DESCRIPTION 

3 2/1-87J3LB: RDATA PIN 1. 

3; 070487 JLB: MUST NOT LOCK ON MOR, THAT [| 

UNBLOCK ON PA (I.E. ALSO IF THE BUS PE#/ WAS READ) 

; 150487 CJTC: NO!!! SPIKES ON SPEAL - VSE BLOCKL25 IW 

DONE IN THE BUS INTERFACE ANYWAY 

  

AD OF BLOCKL    
3 180587 : M3202B



PAL16L8 

JLB 7JAN87 

45011A,26H,LEVO       
NC1 PILO PIL1 PIL2 PIL3 NC6 NC7 NC& NCS GND 

#NC11 LEVO /NC13 /NC14 /NC15 /NC16 /NCi17 /NC18 /NC19 voc 

; LEVEL ZERO 

IF (VCC) #LEVO PIL3 

+ PIL2 

+ PILI 

+ PILO 

DESCRIPTION 

; 180587 M3202B 
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cececccececcccccececceccecececceccecccceccecececececceccecccc 

SIGLISTE EXTRACTOR VERS. 870225 

USER: /D1i/USER/ DELI /M3202C 
OPTION: 4 DATE: 16-JUN-1987 19:05 

REGISTRATED 933 DIFFERENT SIGNALS 

C 1 ERRORS, O WARNINGS DETECTED, 

C 3 SIGNALS NOT PROCESSED. TOO MANY ENTRIES 
ccececceccececececccececcecceccccccececcccecececcececececcccecce, 

c 

Cc 
c 

c 
c 

c 

END: 
ERROR. 3 OVERFLOWS IN SIGNAL CONNECTIONS 

PG Ni PAGE: BLK NO: BLOCK: 

  

  

1 1. DRAW 1 - 

2 2. DRAW 1 = 

3 3. DRAW 1 I 

4 4. DRAW 1 5 

5 1.DRAW 2 -/BIF 
6 1.DRAW 3 -/BIF/BCTL 
7 1. DRAW 4 ~/BIF/BCTL/BDRV 

8 1. DRAW 5 -{BIF/BCTL! SYNC 

9 1. DRAW 6 -/BIF/DPATH 

10 1.DRAW 7 = /BIF/DPATH/BDLBD 
11 1.DRAW 8 -/BIF/DPATH/CDLBD 

12 1. DRAW 9 -/BIF/DPATH/LBDCTL 

13 1. DRAW 10 -/BIF/DPATH! PESPEA 

14 1.DRAW 41 -/BIF/DPATH! PPNLBD 

15 1. DRAW 12 -/CPU 

16 1. DRAW 13 -ICPUICS 

17 41.DRAW 14 = /CPUICS/ACAL 
18 4.DRAW 15 -fCPUICS/CTL 

19 1.DRAW 16 -/CPU/CS/ PROM 

20 1. DRAW 17 =I CPUICS/TCV 

24 1. DRAW 18 -FCPUICS/WCS. 

22 2.DRAW 18 -ICPUICS/WCS 
23 1. DRAW 19 ~1CPUILAPA 

24 1.DRAW 20 -/CPU/MMU 

25 1.DRAW 21 -/CPU/MMU/ CACHE 
26 1.DRAW 22 ~fCPU/MMU/CSR 

27 1.DRAW 23 -/CPU/MMU/HIT 

28 1.DRAW 24 ~/CPU/MMU/PPNX 
29 1.DRAW 25 -f#CPU/MMU/ PT 

30 1. DRAW 26 -fCPU/MMU/ PTIDB 

31 1.DRAW 27 ~/CPUIMMU/WCA 
32 1.DRAW 28 -/CPUf PROC 

33 1.DRAW 29 -/CPUIPROC/CGA 
34 1. DRAW 30 -?!CPU/ PROC/CMDDEC 

35 1.DRAW 31 -/CPU/STOC 

36 1. DRAW 32 ~iCYc 
37 1. DRAW 33 -110 

38 1.DRAW 34 ~#ITO/DCD 

39 1. DRAW 35 -/10/DCD/DGA 
40 1. DRAW 36 -/10/PANCAL 

41 1.DRAW 37 -1IO/REG 
42 1.DRAW 38 -1IG/UART 

43 1, DRAW 39 - i MEM 

44 1.DRAW 40 -/MEM/ ADDR 
45 i1.DRAW 41 -/MEM/ ADEC 

46 1. DRAW 42 -/MEM/ DATA 

Aq 1.DRAW 43 ~/MEM/ ERROR 
48 1.DRAW 44 ~/MEM/LBDIF 

49 1.DRAW 45 ~ /MEM/ RAM 
50 1. DRAW 46 -/MEM/RAMC 

CoO Xadiddiddiogod: SIGNAL NAME NFO 00g ggg OOOO I OOO 

SIGNAL t's 
SIGTYPE DIRECT : PAGE+QUADR / COMP-PIN/ TYPE 

12v 13 B:2Fi/A-C31i/!  B:2F2/RN2-1/4610X 101 102! 
B:2F2/RN2-1/4610X 101 102! 6B: 2F3/RNZ-1/4610X 104 102! 
B:2G2/RN2-1/4610X_101 102! B:2G2/RN2~1/4610X_101_ 102! 

G21RN2-1/4610X 101-102! 0:42E2/34H-11/VP12/127 0:42E2/34H-14/VP12/12! 
2F1/C9-1/2.2uFT 1742E4/35G-8/75150P B:42E5/R9-1/2. 2KOHM! 
2E5/R410-1/2. 2KOHM! 

12VN 5 DS/A-AB/! 0:42E2/34H-2/VP12/12! 

  

0:42E2/34H-23/VP12/12! B:42F2/C10-2/2.2uF! 1:42E4/35G-5/75150P 

Printed at: 14:36 18! 611987
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SVSTBY 70 $SOVERFLOW$$ B;2E2/RN1-1/4610X 101 102! 
B:2E2/RNi-1/4610X 101 102! B:2E2/RNi-1/4610X 101 102! 
B:2E2/RN1-1/4610X 101102! B:2D2/RN1-1/4610X 101° 102! 
B:2D2/RN1~1/4610X" 101-102! 1: 2A5/R8-1/1KOHM “B:2B1/A-C24/!  1:3A7/R4-1/ 1KOHM 

B:4G2/C-A30/! B:4G2/C-B30/! B:4G2/C-C30/! B:32H2/RN10-1/4610X 101 102 
B:32H2/RN10~1/4610X 101 102! B:32H2/RN40-1/4610X 101 102! 7 
B:32H2/RN10-1/4610X 1017102! B:32H2/RN10-1/4610xX_ 1017102! 
B:32H2/RN10-1/4610X_101-102! B:32H2/RN10~1/4610X 1017102! 
B:32H2/AN10-1/4610X 101-102! B:32H2/RN10-1/4610X 1017102! 
B:32H4/RN11-1/4610X 101 102! B:32H4/RN11-1/4610X 1017102! 
B:32H4/RN11-1/4610X 101 202! B:32H4/HN11-1/4610X 1017102 
B:32H4/RN11-1/4610X 101 102! B:32H4/RN11-1/4610X 101 102! 
B:32H4/RN11-1/4610X 1017102! 8:38A3/D1-2/3.3V_ ZENER! 
1:39A4/RN17-1/4610X 101-103 1; 39A4/RN17-1/4610X 101 103 
1:39A4/RN17-1/4610X 1017-103 1:39A4/RN17-1/4610X 101 103 
1:39A1/RN15-1/4610X 101-103 1: 39A1/RN15-1/4610X 101% 103 
1:39A1/RN15-1/4610X 1017103 1:39A1/RN15-1/4610X 101-103 
1:39A1/RN15~1/4610X 101 403 1:39A1/RN15~1/4610K~101_ 103 
1:39A1/RN15-1/4610X_101_103 1: 39A1/RN15-1/4610X 101 103 
1:39B1/RN45-1/4610X 1017103 1:39C7/34D-L7/ND_DELDGA™ 1:39C7/34D-C7/ND_DELDGA 

1:39A3/RN16-1/4610X 101 103 1:39A3/RN16-1/4610X 101 103 
1:39A3/RN16~1/4640X 101-103 = 1:39A3/RN16-1/4610% 101 103 

AO #44 2 1:44D6/RNS-1/4610X T02 330 B:44D4/SH-23/AM29861AT = 
AL 442 1:44E6/RNS-3/4610X 1029330 8:44D4/5H-22/AM29861A! 
A2 44 2 1:44E6/RNS-5/4610X_1027330 §:44D4/5H-21/AM29861A! 
A3 #44 2 1:44E6/RN5-7/4610X 102.330 B:44D4/SH-20/AM2986iA! 
Aa a4 2 1:44E6/RN5-9/4610X" 102.330 8:44D4/5H-19/AM29861A! 
AS #4402 1:44E6/RN6~1/4610X 102.330 B:44D4/5H-18/AM29861A! 
AG f44 2 1:44E6/RN6-3/4610X 1029330 B:44D4/5H-17/AM29861A! 
AT? #44 2 1:44F6/RNG6-5/4610X 102.330 B:44D4/SH-16/AM29861A! 
AB n4a 2 1:44F6/RN6~7/4610X 102 330 B:44D4/5H-15/AM29861A! 
Ag n44 2 1:44F6/RN6-9/4610X 102-330 B:44D4/5H-14/AM29861A! 
AAO 7 0:44D6/RN5~2/4610X_1027330! 1:49C3/1SH-4/S1P1M9 

1:49C5/15J-4/SIP1M9 1749E3/15K-4/SIP1N9 T:49E5/15L-4/SIP1iM9 

1:49GS/15N-4/SIPIM9 1:49G3/15M~4/SIP1M9 
AAL 7 0:44E6/RNS-4/4610X 102 330! 1:49C3/15H-5/SIPIM9 

1:49C5/15J-S/SIPIM9 1749E3/15K-5/SIPIM9 «11: 49E5/15L-5/SI1P1M9 
1:4965/45N-5/SIPIM9 1:49G3/15M-5/SIP1M9 

AA2 7 0:44E6/RNS-6/4610X 102 330! 1:49C3/15H-7/S1P1M9 
L:49C5/150-7/SIPIMS 1749E3/15K-7/SIPIM9 1: 49E5/1SL-7/S1P1M9 
1:49G5/15N-7/SIPIM9 1:49G3/15M-7/SIP1N9 

AA3 7 0:44E6/RNS-8/4610X 102 330! 1:49C3/15H-8/SIP1M9 
1:49C5/15J-8/SIPIMD I749E3/15K-8/SIPiM9 1 :49ES/1SL-8/SIPIM9 
1:49G5/45N-8/SIPiM9 1:49G3/15M-8/SIP1M9 

AA4 7 O:44E6/RNS-10/4610X 102 330! 1:49C3/4SH-11/S1PiM9 
1:49C5/150-11/SIPiM9 I749E3/15K-11/SIPIM9 1: 49E5/151-11/SIPiM9 
1:49G5/15N-11/SIPIM9 1:49G3/15M-11/S1P1M9 

AAS 7 0:44E6/RN6~2/4610X 102 330! 1:49C3/15H-12/S1P1M9 
1:49C5/150-12/SIPiM9 T:49E3/45K-12/SiPiM9 «1: 49E5/15L-12/SIP1M9 
1:49GS/15N-12/SIPiM9  1:49G3/15M-12/STP1M9 

AAG 7 0:44E6/RNG-4/4610X 102 330! 1:49C3/15H-14/SIP1M9 
1:4905/150-14/SIP1M9 7:49E3/15K-14/SIPiM9 1:49E5/15L-14/SIP1M9 
1:49G5/15N-14/SIPIM9 1:49G3/15M-14/SIP1M9 

AAT 7 0:44F6/RN6~6/4610X 102 330! 1:49C3/15H-15/SIP1M9 
1:49C5/150-15/SIP1M9 T:49E3/15K-15/SIPIM9 1:49E5/15L-15/SIP1M9 
1:49G5/15N-15/SIP1M9 :49G3/15M-15/SIP1M9 

AAB 7 0:44F6/RNG-8/4610X 102 330! 1:49C3/1SH-17/SIPIM9 
1:49C5/150-17/SIPIM9 T:49E3/15K-17/SIPIM9 1: 49E5/15L-17/SIPiM9 
1:49GS/45N-17/SIPIM9 1:49G3/15M-17/SIP1M9 

AAD 7 0:44F6/RN6-10/4610X 102 330! 1:49C3/15H-18/S1P1M9 
1:49C5/45J-18/SIPIM9 IT49E3/15K-18/SIPIM9 1: 49ES/ 15L-18/SIPIM9 
1:49G5/15N-18/SIPIM9 1:49G3/15M-18/SIP1M9 

ABIT n45 2 T:45E2/7G-19/PALIGR8B! 1:45F2/8H-7/74L5248 
ACOND™ 2 0:33B7/28F-J2/ND DELILAH! 1:36B5/14D-6/PAL16R4D 
AcT™ we 001 T:6D2/10D-18/ PALIGR8D! 
ALUCLK 3 3B7/28F-B9/ND DELILAH 1:33A5/7F-5/74F14 

6F2/9D~1/74F02! 
AOK #45 2 B:45C6/6G-19/PALIGR4D! 1:45E7/2D-2/74F74 
APR™ 2 B:6D4/SD-19/PAL16R4D! 1: 7D7/7A-11/ 7407 
BACT™ w12 2 2E4/2C-14/PALIGL8D B:12D6/1C-18/PALI6L8D! 
BANKO 5 T:45C6/6G-15/PAL16R4D! T:45C4/9G-15/ PALIGR4D! 

0:45E3/RN18-4/4610X 101 102! 1:49B6/9H-2/74FOO  1:49B7/9H-4/74F00 
BANKi 5 T:45C6/6G-16/PAL16R4D! “T:45C4/9G-16/PAL16R4D! 

5D3/RN18-3/4610X 101 1062! 1[:49D6/9H-10/74FOO = :49D7/9H-12/74FO0 
BANK2 5 5C6/6G-17/PALIGR4D! ~T;45C4/9G-17/PAL1GR4D! 

SD3/RN18-2/4610X 101 102! 1:49F6/8G-10/74F00 1: 49F?/8G-12/74F00 
BAPR™ 3 (C6 15C-17/74F244 ~B:4A6/C-A20/! 0: 7D7/TA-10/7407! 
BBIT #45 2 5E2/7G-18/PALIGR8B! 1:45F2/8H-1/74LS248 
BCGNT25 2 1:48C4/13F-11/AM29C821 T:S50B6/SF-12/PAL16R8D! 
BCGNTSO 4 1:44B5/4H-13/AM29CB21 1:44B2/3H-13/AM29C821 

1:47D?7/4F-3/ PALiGLE8B 8C4/13F-14/AM29C821 
BCGNTSOR™ 2 1:46C5/2F-9/PALIGL8B 0:48E4/3F-19/ PALIGL8D! 

Printed at: 14:36 1 8! 6/1987



M3202C ND120/CX SIGNAL CROSS REFERENCE 

  

    

    

   

  

   

  

BDAP25~ #8002 0:8C3/3D-15/AM29C821! 1: 8E3/4D-10/AM29C8214 
BDAPSO™ 4 0:8E3/4D-15/AM29C821! 1: 12D6/1C-5/PAL16L8D 

0:48C4/13F-20/AM29CB21! 1:50E6/6F-5/PALIGR8D 
BDAP~ 3 1:4C6/5C-13/74F244 B:4A6/C-C18/! 0: 7D4/2A-3/ 7438! 
BDRY25~ 5 1:6D2/10D-7/PALIGR8D 1:7D3/2B-1/74F00 

0:8C3/3D-18/AM29C821! 1:8E3/4D-7/AM29C821 1:12D2/11D-4/ PAL16L8D 

BDRYSO™ 9 1:6D6/8D-1/PAL16L8B 1:6D4/SD-S/PAL16R4D 
1:7D3/2B-2/74FOO 1: 7D4/2A-2/7438 1:8E3!/4D~8/AM29C821 0: 8E3/4D-18) AM29C821! 

+ 
1:12D2/14D-S/PAL1GL8D 1:39C7/34D-B11/ND DELDGA 1:50E6/6F~-9/PALIGR8N 

BDRY75~ 2 1:6D6/8D-2/PALIGL8B 0:8E3/4D-17/AM29C82T! 
BDRY~ 4 ¥:4C6/5C-15/74F244 B:4A6/C-A19/! 1: 7D2/3A-3/74F241! 

0:48F4/7A-1217407! 
BD™O 3 B:4AS/C-C3/! B:10D6/6A-11/74AS648! 

1:13E5/8A-18/74ALS534 
BD" 3 B:4AS/C-A3/! B: 10D6/GA-10/ 74AS648 

1:13E5/8A-17/74ALS534 
BD~10 3 B:4A3/C-C8/! B:10D4/5A-9/74AS648! 1: 13E3/9A-14/ 74ALS534 

BD™11 3 B:4A3/C-A8!! B:10D4/5A-8/74AS648! 1: 13E3/9A-13/74ALS534 

BD™12 3 B:4A3/C-C9/! B:10D4/5A-7/74A5648! 1:13E3!9A-8/ 74ALS534 
BD 13 3 B:4A3/C-A9/! B:10D4/S5A-6/74AS648! 1:13E3/9A~7! 74ALS534 

BD"14 3 B:4A2/C-C10/! B:10D4/5A-5/74AS648! 1:13E3/9A-4/ 74ALS534 

BD™15, 3 B:4A2/C-A10/! B:10D4/5A-4/74AS648! 1: 13E3/9A-3/74ALS534 

BD™16 4 B:4A2/C-B3/! B:10D2/4A-11/74AS648! 
1:13C5/10A-18/74ALS534 1: 43C3/12A-18/ 74ALS534 

BD™17 4 B:4A2/C-B4/!  B:10D2/4A-10/7488648 
1:13C5/10A-17/74ALS534 1:13C3/12A-17/74ALS534 

BR™18 4 B:4A2/C-BS/! B:10D2/4A-9/74A5648! 
1:13C5/10A-14/74ALS534_1:13C3/12A-14/74ALS534 

BD719 5 B:4A2/C-B6/! 8B:10D2/4A-8/74AS648! 
1:13C5/10A-13/74ALS534 1:13C3/12A-13/74ALS534 — B:45C6/6G-12/ PAL16R4D! 

BD™2 3 B:4A5/C-C4/! B:10D6/6A-9/74AS648! 1: 13ES/8A-14/74ALS534 

BD™20 5 B:4A2/C-B7/! B:10D2/4A-7/74A8648! = 1:13C5/10A-8/ T4ALS534 
1:1303/12A-8/74ALS534 —-1: 45C6/6G-6/ PAL16R4D 

BD” 21 5 B:4A1/C-B8/! B:10D2/4A-6/74AS648! 1:13C5/10A~7/ T4ALS534 
1:13C3/12A-7/74ALS534 1: 45C6/6G~7/ PAL16R4D 

BD” 22 4 B:4A1/C-B9/! B:10D2/4A-S/74AS648! -1:13C5/10A-4/ 74AL8534 
1:45C6 /6G-8 / PALIGR4D 

BD~23 4 B:4A1/C-B10/! B:10D2/4A~4/74AS648! 
1:43C5/10A-3/74ALS534 1:45C6/6G-9/ PAL16R4D 

BD™3 3 B:4AS/C~A4/! B:10D6/6A-8/74AS648! = 1:13E5/8A-13/ T4ALS534 

BD™4 3 B:4A4/C-CS/! B:10D6/6A-7/74AS648! 1 :13E5/8A-8/ 74ALS534 
BD"S 3 B:4A4/C-AS/! B:10D6/6A-6/74AS648! 1: 13E5/ 8A~7/ 74ALS534 
BD™6 3 B:4A4/C-C6/! B:10D6/6A-5/74AS648! 1: 13ES/8A-4/74ALS534 
BDY?7 3 B:4A4/C-AG!! B:10D6/6A-4/74A8648!  1:13E5/8A~-3/ 74ALS534 
BD™8 3 B:4A4/C-C7/!  B: 10D4/5A-11/74A5648! 

1:13E3/9A-18/74ALS534 
BD™9 3 B:4A3/C-A7/! B:10D4/5A-10/74AS648 

1:13E3/9A-17/74ALS534 
BEDO™ 4 0:26D4/27H-14/74PCT244! 1: 32F2/32F-1/74PCT245 

2F3/33F-1/74PCT245 1:33B7/28F-B10/ND DELILAH 
BEMPID™ 2 6D4/27H-16/74PCT244! = 1:33B7/28F-R11/ND DELILAH 
BERROR™ 3 F4fC-B2t/ 1:7D2/3A-17/74F241 1: 7D2/3A-5/74F241! 
BGNT25~ 3 8C4/13F-9/AM29C821 0:48C4/13F-17/AM29C821 

OEG/6F-7/PALI6R8D 
BGNTSO~ 4 1:212D6/1C-3/PAL1GL8D 1:48E4/3F-7/PAL16L8D 

1:48C4/13F-10/AM29C821 0:48C4/13F-16/AM29C821! 
BGNT7S~ #48 2 1:48E4/3F-8/PALIGL8D 0:48C4/13F-15/AM29CB214 
BGNTCACT™ 4 OD6/6A-22/74AS648 1: 10N4/5A-22/74A5648 

1:10D2/4A-22/74AS648 0:12D2/11D-19/PAL16L8D! 
BGNT~ 13 1:3A4/46A-6/74LS8244 1:10D6/GA-23/ 7408648 

OD4/5A-23/74AS648 = 1:10D2/4A-23174AS648 1:12D2/11D-11/PAL16L8D 

2D6/4C-2/PAL16L8D SC6/6G-11/PAL1GR4D 1: 45E7/2D-1!74F74 
1:48E4/3F-2/PALIGL8D 1:48C4/13F-8/AM29C821 1T:S0B6/5F-17!/PALI6R8D! 
1:S0E6/6F-4/PALIGR8D 1:S0E3/12G-9/74LS123 

BINACK™ 2 F4/C-B1i9/ 1: 7D2/3A-14/74F241 
BINPUT25” #8 2 0:8C3/3D-20/AM29C821! 1: 8E3/4D-5/AM29C821 
BINPUTSO™ 3 1:8E3/4D-11/AM29C821 0: 8E3/4D-20/AM29C821! 

1:12E4/2C-4/ PALIGL8D 
BINPUT7S~ 2 D2/3A-6/74F241 0:8E3/4D-14/AM29C821! 
BINPUT™ 3 (C6/SC-6/74F244 B:4AG/C-A18/! 0: 7D6/7A-6/7407! 
BINT™10 4 D1 /RN3-9/4610X 101 102! 1:4C6/5C-2/74F244 

C3IC-A1S/! 0:41F5714A-8/74LS38! 
BINT 11 3 D1/RN3-8/4610X 101 102! 1:463/33C-17/74F244 

0:4C3/C-C15/! ~ 
BINT~12 4 B:4D1/RN3-7/4610X 101 102! 1:4E3/33C~15/74F244 

0:4C3/C~A16/! 0:41F4714A-3/ 74LS38! 
BINT™13 4 B:4D1/RN3-6/4610X 101102! 1:4E3/33C-13/74F244 

Printed at: 14:36 18/ 6/1987
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BINT™15 

BIOXE 

BIOXL™ 
BLCS~ 

BLOCK25~ 
BLOCKL25~ 
BLOCKL™ 
BLOCK™ 
BLRQSO™ 
BLRQ™ 
BMCL™ 
BMEM™ 
BMINH™ 
BPERR25” #8 
BPERRSO™ 
BPERR™ 
BREF~ 
BREQ2S~ #8 
BREQSO™ 
BREQ” 
BRK™ 

BSEM™~ #50 
BSTP 
CAO 

CAL 

CA10 

CA2 

CA3 

CA4 

CAS. 

CAG 

CA7 

CAB 

CAS 

+ 

cact25~ 
CACT 

CAS 

cAs~0 n49 

CAS™1 849 

Printed at: 
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:4C3/C-C16/!  0:41F5/14A-6/ 741538! 
:4D1/RN3-5/4610X 101 102! 1:4E3/33C-11/74F244 
:4C3/C-Ct7/! ~ 
14F5/C-C19/ 1: 7D2/3A-16/74F241! B:48E4/3F-14/PAL1GL8D! 

146C5/2F-7/PALIGL8B B:48E4/3F-17/PAL16L8D! 
:19C6/26B-20/27256 1:19C6/26B-22/27256 
319C4/23B-20/27256 1:19C4/23B-22/27256 0:26D4/27H-12/ 74PCT244! 
:6D6/8D-3/PALi6L8B 0:8C3/3D-14/AM29C821! 
:47D7/4F-2/PAL16L8B 0:48C7/14F-23/AM29C821! 

:47D7/4F-16/PALI6L8B! = 1:48C7/14F-2/AM29C821 
:6D6/8D-18/PALIGL8B! 1; 8C3/3D-11/AM29C821 
148C4/13F-22/AM29C821! 1:50B6/5F-6/ PALIGR&D 
145E7/2D-6/74F74! 1:48C4/13F-2/AM29C821 
:4F6/35A-2/7406! 1:4F6/C-B20/ 
:4F5/C-C20/ 0;7D4/2A-6/7438! 1:45C6/6G-5/PAL16R4D 
24F717A-4/7407! 1:4F7/C-B23! 

:8C3/3D-19/AM29C821! 1: 8E3/4D-6/AM29C821 
:6D6/8D-4/PAL16L85 0:8E3/4D-19/AM29C821! 

14C6/5C-8/74F244 0:4A6/C-B18/! 
:4F4/C-A12/ 0: 7D6/7A-8/7407! 
:8C3/3D-16/AM29C821! 1: 8E3/4D-9/AM29C8214 
:6D2/10D-5/PALiI6R8D 0:8E3/4D-16/AM29C821! 

:4E3/33C-4/74F244 0:4C2/C-Ct2/! 
118B2/15F-9/PAL16L8D 1:25E6/17F-9/74F10 
134E3/29H-8/74F32! 1:36E5/13D-7/PALiGL8D ‘1: 36D4/12D-9/ PAL16R6D 
:39C7/34D-F2/ND DELDGA 0:39A4/RN17-2/4610X 101 103! 
:50B6/5F-13/PALIGR&D! ~ 
:26D4/27H-18/74PCT244! [:33B7/28F-R6/ND DELILAH 
:3F4/15C-17/74L9244 1: 14D6/6C-18/74PCT374 
:24A2/21G-1/PALiGL8D 1:25D6/24F-8/TMM2018D 25 1:25BG/20F-8/TMM2018D 25 
:25B3/16F-8/TMM2018D 25 1:25G63/21F-21/AM9150 20 1:25D3/23F-8/TMM2018D 25 
132D3 /25F-23/AM29CB27! ~ 7 
:3F4/15C-15/74LS244 1: 14D6/6C-17/74PCT374 
:25D6/24F-7/TMM2018D 25 1:25B6/20F-7/TMM2018D_25 1: 25B3/16F-7/TMM2018D 25 

:25G3/21F-22/AM9150_ 20 1: 25D3/23F-7/TMM2018D 25 0:32D3/25F-22/am29C821 
:25D6/24F-19/TMM2018D 25 1: 25B6/20F-19/TMM20718D 25 
:25B3/16F-19/TMM2018D 25 1:25D3/23F-19/TMM2018D 25 0:39C7/34D-G2/ND DELDGA Ss ) 5 S 

H
a
n
 

1:3F4/15C-13/74LS244 1:14D6/6C-14/74PCT374 

1:25D6/24F-6/TMM2018D 25 1:2586/20F-G6/TMM2018D 25 1:25B3/16F-G/TMM2018D 25 

1:25G3/21F-23/AM9150 20 1:25D3/23F-6/TMM2018D 25 0:32D3/25F-21/AM29CB21! 

1:3F4/15C-11/74LS244 1:14D6/6C-13/74PCT374. 

T:25D6/24F-S/TMM2018D 25 1;25B6/20F-5/TMM20i18D 25 1:25B3/16F-5/TMM2018D 25 

1:25G3/21F-1/AM9150 20 1:25D3/23F-S/TMM2018D 25 0:32D3/25¥-20/AM29C821! 
1:3F4/15C-8/74L5244 1:14D6/6C-8! 74PCT374 ~ 
1: 25D6/24F-4/TMM2018D 25 1: 25B6/20F-4/TMM2018D 25 1: 25B3/16F-4/TMM2018D_25 

1:25G3/21F-2/AM9150 20 1:25D3/23F-4/TMM2018D 25 0:32D3/25F-19/AM29C621! 
1:3F4/15C-6/74L5244 1:14D6/6C-7/74PCT374 7 

1:25D6/24F-3/TMM2018D_ 25 1: 2586! 20F=3/TMM2018D 25 1:25B3/16F-3/TMM2018D 25 

1:25G3/21F-3/AM9150 20 1:25D3/23F-3/TMM2018D 25 0:32D3/25F-18/AM29C821! 

1:3F4/15C-4/7418244 1:14D6/6C-4! 74PCT374 ~ 

1;25D6/24F~2/TMM2018D 25 1: 25B6/20F-2/TMM2018D_ 25 1:25B3/16F-2/TMM2018D 25 

:25G3/21F-4/AM9150 20 1:25D3/23F-2/TMM2018D 25 0:32D3/25F-17/AM29C821! 
F4/15C-2/74LS244” 1:14D6/6C-3/ 74PCT374 ~ 

1:25D6/24F-1/TMM2018D 25 1: 25B6/20F-1/TMM2018D 25 1:25B3/16F-1/TMM2018D 25 
   

1:25G3/21F-S/AM9150 20 1:25D3/23F-1/TMM2018D 25 0:32D3/25F-16/AN29C821! 
13F3/16G-17/74LS244 1:14D5/4B-18/74PCT374 
5D6/24F-23/TMM2018D 25 1:25B6/20F-23/TMM2018D 25 

1: 25B3/16F-23/TMM2018D_25 1:25G3/21F-6/AM91S0 20° 1:25D3/23F-23/TMM2018D 25 

132D3/25F-15/AM29C82i ! 

13F3/16G-15/74LS244 9 =1:14D5/4B-17/ 74PCT374 

:25D6/24F-22/TMM2018D 25 1:2556/20F-22/TMM2018D 25 
:25B3/16F-22/TMM2018D_25 1:25G3/21F-7/AM9150 207 1:25D3/23F-22/TMM2018D 25 

:32D3/25F-14/AM29C821! 
:6D4/5D-4/PALIGR4D 0:8C3/3D-17/AM29C821! 

16D2/10D-12/PAL16R8D! 1:6D4/5D-3/PAL16R4D 

:7D7I9D-9/74FO2 1:8C3/3D-8/AM29C821 €:12D2/'11D-8/PALIGL8D 

112E4/2C-1/PAL1I6L8D 
:49B7/9H-S/74FOO 1:49D7/9H-13/74F00 1:49F7/8G-13/74F00 

T:SOEG6/6F-14/PAL16RBD! 

1:49C3/15H-28/SIP1M9 9C3/1SH-2/STP1M9 
1:49C5/150-28/SIPiM9 = 1[:49C5/15J-2/SIPimM9 0:49B7/9H-6/74F00! 

1:49E3/45K~28/SIPiM9 1:49E3/15K-2/SIPiM9 

    

14:36 18! 6/1987
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149ES/15L-28/SIPIM9 1:49E5/15L-2/SIP1M9 0:49D7/9H-11/74F00! 
:49G5/15N-28/SIPIM9 1:49G5/15N-2/SIPiM9 
:49G3/15M-2B/SIPIM9 1:49G3/15M-2/SIPIM9 0:49F7/8G-11/74F00! 
:45E2/7G-17/PALIGR8B! 1:45F2/8H-2/74LS248 
STET/2A-917438 :7D6/7A-S/7407 B:12E4/2C-18/PAL16L8D! 
125G3/21F-20/AM9150 20 0:39C7/34D-J1/ND DELDGA! 
136E5/13D-2/PALi6L8D 1:36D4/12D-16/ PAL1GRED! 
18B2/15F-2/PALiGL8D 1;36E5/13D-3/PAL1GL8D 
:36D4/12D-15/ PAL16R6D! 
:6D4/5D-2/PALi6R4D 1:12D2/11D-3/PAL16L8D 
118B2/15F-3/PALIGL8D 1[:24A2/21G-8!/ PALI6L8D 1:36ES/13D-4! PALt6L8D 

:36D4/ 12D-14/ PALIGRGD! 
:18B2/15SF-4/PALI6L8D 1:36E5/13D-5! PALI6L8D 
:3604/12D-13/ PALI6RED! 
:3D6/20A-17/74L5244 B:11D5/6B-13/ 74aS646! 
:14G2/RN20-9/4610X 101 102! B:25D6/24F-17/TMM2018D 25 
133B7/28F-D17/ND DELILAH 0:35DS/15B~3) 74PpcT244! ~ 
13D6/20A-15/74LS244 B:11D5/6B-14/74AS646! 

:11G2/RN20-8/4610X 101 102! B:25D6/24F-16/TMM2018D 25! 
:33B7/28F-G16/ND DELILAH 0:35D5/15B-5/ 74PCT244! ~ 
13D4/18A-13/74LS244 0: 11E2/RN19-7/4610X 101 102! 
114D4/7B-15/74AS646! = B:2503/23F-15/TMM2018D 25! 1:33B7/28F-C16/ND DELILAH 

a CAS™2 "49 

cBIT #45 
CBWRITE 
CCLR™ 
cco N36 
ce™ 4 w

N
n
u
n
 

n ccm2 

ec"3 3 

epo 6 

cpDto 6 

D
H
 
H
O
H
 

O
N
 
He
 
H
e
d
 

35D3 /14B-7/74PCT244! 

13D4/18A-11/74ES244 0:11E2/RN19-6/4610X 101 102! cp1i1 6 
111D4/7B-16/74AS646! B:25D3/23F-14/TMM2018D_25! 1:33B7/28F-E14/ND DELILAH w

a
e
 

0:35D3/14B-9/74PCT244! 
13D4/18A-8/74L8244 0:11E2/RN19-5/4610X 101 102! cD12 6 

B:11D4/7B-17/ 7445646! B:25D3/23F-13/TMM2018D 25! 1:33B7/28F-A17/ND DELILAH 

4 

0:35D3/14B-12/74PCT244! 

cpD13 6 1:3D4/18A-6/74LS5244 0:11E2/RN19~4/4610X 101 102! 

B:11D4/7B-18/ 7445646! B:25D3/23F-14/TMM2018D 25! 1:33B7/28F-D1S/ND_DELILAH 

0:35D3/14B-14/74PCT244! 

cD14 6 1:3D4/28A-4/74LS8244 0:11E2/RN19-3/4610X 101 102 

B:11D4/7B-19/74AS646! B:25D3/23F-10/TMN2018D 251 1:33B7/28F-Did/ND DELILAH 

0:35D3/14B-16/74PcT244! 
cps 6 1;3D4/16A-2/74L5244 0:11E2/RN19-2/4610X 101 102 

B:11D4/7B-20/74AS646! B:25D3/23F-9/TMM2018D 25! 1:33B7/28F-A16/ND DELILAH 

235D3/14B-18/74PCT244! 
23D6/20A~13/74LS244 B:11D5/6B-15/74AS646! 
:14G2/RN20-7/4610X 101 102! B:25D6/24F-15/TMM2018D 25! 
:33B7/28F-C17/ND DELILAH 0:35D5/15B-7/74PCT244! ~ 
:3D6/20A-11/74L8244 B:11D5/6B-16/ 7448646! 
:11G2/RN20-6/4610X 101 102! B:25D6/24F-14/TMM2018D 25 
:33B7/28F-FiS/ND DELILAH 0:35D5/15B-9/74PCT244! ie 
13D6/20A-8/74LS5244 B:11D5/6B-17/74AS646! 
:41G2/RN20-5/4610X 101 102! B:25D6/24F-13/TMM2018D 25 
133B7/28F-D16/ND DELILAH 0:35D5/15B-12/74PCT244! 
13D6/20A-6/74LS244 3B: 11DS/6B-18/74AS646! 
211G2/RN20-4/4610X 101 102! B:25D6/24F-11/TMM20180 25 
:39B7/2BF-G14/ND DELILAH 0:35D5/15B-14/74PCT244! 
13D6/20A-4/ 7415244 B:11D5/6B-19/74A5646! 
:11F2/RN20-3/4610X 101 102! BD: 25D6/24F-10/TMM2018D 25 
:33B7/28F-F14/ND DELILAH 0:35D5/15B-16/74PCT2441 
:3D6/20A-2/74L5244 B:11D5/6B-20/74AS646! 
:41F2/RN20-2/4610X 101 102! B:25DG/24F-9/TMM20180 25! 
:33B7/28F-E16/ND DELILAH 0:35D5/15B-18/74PCT244! ~ 
13D4/48A-17/74L8244 0:11F2/RNi9-9/4610X 101 102! 
:11D4/7B-13/74A8646! = B:25D3/23F-17/TMM2018D 25! 1:33B7/28F-B17/ND DELILAH 

cD3 6 

cps 6 

cps 6 

D
H
 

O
N
 
M
O
R
N
 

O
R
 
H
O
H
 
M
O
H
H
O
H
O
 

+35D3/14B-3/74PCT244! 
13D4/18A-15/74L5244 0:11E2/RN19-8/4610X 101 102! 

111D4/7B-14/ 7445646! B:25D3/23F-16/TMM2018D_25! 1:33B7/28F-E15/ND DELILAH 

cn9 6 

m
e
m
o
 

+ 

135D3/14B~-5/74PCT244! 

139C7/34D-N10/ND DELDGA! 1:42B3/32H-11/SC2661 
:33B7/28F-R10/ND DELILAH! 1:34E3/29H-9/74F32 

8C4/13F-7/AM29C821 0:48C4/13F-19/AM29C821! 

OE6G/6F-8/ PALIGR&D 

CGNTSO~ 4 1:6D4/5D-7/PALi6R4D 1:12D2/11D-7/ PALIGL8D 

1:48E4/3F-5/PALIGL8D 0:48C4/13F-18/AM29C821 

CGNTCACT™ 2 2D2/11D-12/PAL16L8D! 1:36D4/12D~7/PAL16R6D 
CGNT™ a1 1:3A4/164-8/74LS244 I:6D4/SD-6/ PALIGR4D 

1:12D2/11D-6/PAL1I6L80 1:12E4/2C-2/PAL16L8D 1:42D6/1C-1/PALIGL8D 

145C4/9G-11/PAL16R4D 1:48E4/3F-3/PALIGL8D 1:48C4/13F-6!/AM29C821 

OBG/SF~18/PALIGR8D! I:50E6/6F-3/PALi6R8D 1:50D3/12G-1/741.5123 
C313D-23/AM29C821! 1:8E3/4D-2/AM29C821 
F7I7A-3/7407 1:8C3/3D-2/AM29C821 

0:39C7/34D-F11/ND DELDGA! 1:40D7/35C-2/MC68705U3 1:41E4/28A-1/ 74LS273 

CEUART™ 2 
CGABRK™ 2 
CGNT25~ 3 

   

“
o
o
d
 

    

   
CLEAR2S” 88 2 
CLEAR™ 5 

Printed at: 14:36 18/ 6/1987



+ 

M3202C 

cLosc 

CLRERR™ 

CLAQ™ 
CMWRITE~ 
CON 

CONSOLE” 

CONT INUE~ 

CON” 

CORR™ 

CPN10 

CPN11i 

CPN12 

CPN13 

CPNi4 

CPN15 

CPN16 

CPN17 

CPN18 

CPN19 

CPN20 

CPN21 

CPN22 

CPN23 

CRQ™ 
csa0 

CSA 

csaio 

CSA11 

CSA12 
CSA2 

CSA3 

CSA4 

CSAS 

CSAG 

CSA7 

CSAB 

CSA9 

CSALUIO 

CSALUI1 

CSALUI2 

CSALUI3 

Printed at: 

#46 
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13A4/16A-4/74L5244 1:3A7/21A-11/74LS374 

117E7/31G-13/AM29841 1:34D3/19F-1/PALI6R4D 1:34D4/22F-1/PALIGRAD 
+36B5/14D-1/PALi6R4D 1:36B3/15D-1/PAL16GR4D 0:36F2/14C-3/74F00! 

t39AL/RN15~2/4610X% 101 103! 1:39C7/34D-D1/ND DELDGA = 1:42C6/33G-15)/ AN29UC821 O
n
e
 

:38D1/13C-2/74L5393 1:38E2/13C-12/74LS393 
:38B3/12F-8/745132! 1:39C7/34D-A9/ND DELDGA 
:46C5/2F-17/PALiGL8B! = 1: 46D2/tH-11/AN29833 
146D4/2H-11/4M29833 
145C4/9G-18/PAL16R4D! 1:5086/5F-5/PAL16R8D 
112E4/2C-17/PAL16L8D! 
:25E6/17F-10/74F10 B:25F7/SW1-3/SECME090320102! 
:25F7/LED1-2/RED! 1:26D4/27H-11/74PCT244 = 1: 26D4/27H-13/74PCT244 
}2E2/RN1-9/4610X 101 102! O:2D5/A-C24/! 0:2D5/A-C30/! 

141G3/2A-11/7438T 1742C6/33G-6/AM29C821 
:4D1/RN3-4/4610X 101 102! :483/33C-6/74F244 
:4C2/C-B1i5/! ~ 
:25F7/SW1-1/SECME090320102! 
:25F6/RN14-3/4610X 101 102! 1:26D4/27H-15/74PCT244 = 1:27D6/19G-1/ 74FCTS21A w

e
a
o
w
o
n
e
o
n
u
m
n
p
o
n
 

:47C217C-14/74PCT374 B:47B1/RN4-2/4610X 101 222! 

149C3/15H-24/SIP1M9! 0;49C5/15d-24/SIP1M9! ~ 0:49E3/1SK-24/SIP1M9! 
149ES/15L-24/SIPIM9! 0:49G5/15N-24/SIPIM9! 0:49G3/15M-24/SIP1M9! 
:25B6/20F-17/TMM2018D 25! 1: 27D6/19G-18/74FCT5S21A 
:31D5/10G~-3/74PCT244!~ 
:25B6/20F-16/TMM2018D 25! 1:27D6/19G-16/74FCTS21A 
131D5/10G-5/74PCT244!— 
:25B6/20F-15/TMM2018D 25! 1:27D6/19G-14/74FCT521A 
34D5/10G-7/74PCT244!— 
:25B6/20F-14/TMM2018D 25! 1:27D6/19G-12/74FCT521A 
231D5/10G-9/74PCT244!— 
:25B6/20F-13/TMM2018D 25! 1:27D6/19G-9/74FCT521A 
:31D5/10G-12/74PCT2447T 
:25B6/20F-11/TMM2018D 25! 1:27D6/19G-7/ 74FCT521A 
:31D5/10G-14/74PCT244T 
:25B6/20F-10/TMM2018D 25! 1:27D6/19G-5/74ECT521A 
231D5/10G-16/74PCT2447 
:25B6/20F-9/TMM2018D 25! 1:27D6/19G-3/74FCTS21A 
331D5/10G-18/74PCT244! 
:25B3/16F-17/TMM2018D 25! 1:27D3/18G-18/74FCTS21A 
231D3/11G-3/74PCT244!— 
:25B3/16F-16/TMM2018D 25! 1:27D3/18G-16/74FCT521A 
134D3/11G-5/74PCT244!— 
:25B3/16F-15/TMM20i8D 25! 1:27D3/18G-14/ 74FCTS214 
331D3/11G-7/74PCT244!— 
:25B3/1GF-14/TMM2018D 25! 1:27D3/18G-12/ 74ECT521A 
:31D3/11G-9/74PCT244!— 
:25B3/16F-13/TMM2018D 25! 1:27D3/18G-9/ 74FCTS21A 
234D3/41G-12/74PCT2447 
:25B3/16F-11/TMM2018D 25! 1:27D3/18G-7/ 74FCTS21A 
734D3/11G-14/ 74PCT244T 
:6D2/10D-2/PALIGR8D B:45C4/9G-13/PAL16R4D! 
S17E4/31F~11/AM2984%  1:17ES/32G-11/AM29841 
133B7/28F-L3/ND DELILAH! 
217E4/31F-10/AM29841 1:17E5/32G-10/AM298414 
3B7/28F-P1/ND DELILAH! 

1:17D2/29H-4/74F32 0 1:17E2/30H-7/74F373 
0:33B7/28F-Q2/ND DELILAH! 

7D2/29H-1/74F32 0 1: 17E2/ 30H-4/ 74F373 
3B7/28F-N4/ND DELILAH! 

217E2/30H-3/74F373 0:33B7/28F-S1/ND DELILAH! 
217E4/31F-9/AM29841  1:17E5/32G-9/AM29841 
:33B7/28F-L2/ND DELILAH! 
117E4/31F-8/AM29841 1: 47ES/32G-8/AM29841 
:33B7/2BF-Q1/ND DELILAH! 
L17E4/31F-7/AM29841 1: 17E5/32G-7/AM29841 
3B7/28F-M4/ND DELILAH! 
7E4131F-6/AM25841 1: 17E5/32G-6/AM29841 
3B7/28F~L4/ND DELILAH! 
QEA/31F-5/AM29841 = 1:17E5/32G-5/AM29841 
3B7/28F-P2/ND DELILAH! 

I:17E4/31E-4/AM29841 1: 47ES/32G-4/AM29841 
0:33B7/28F-N2/ND DELILAH! 

I: 47E4/34F-3/AM29841 1:17ES/32G-3/AM29841 
3B7/28F-R1/ND DELILAH! 

L:17E4/31F-2/A4M29841 1:17E5/32G-2/AM29841 

733B7/28F-N3/ND DELILAH! 

0C3/19B-2/74L5245! B:21B6/18D-15/1DT6168A 20! 
B:22B6/18C-15/IDT6168A 20! = 1:33B7!28F-C1/ND DELILAH 
B: 20B3/46B-9/74LS245! ~B:21B4/t7D-12/ [DT6168A" 20! 
B:22B4/17C-12/IDT6168A 20! 1:3387/28F-D4/ND DELtLAH 
B 
B 
B 

H
r
O
o
n
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n
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o
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o
m
o
w
o
m
o
O
M
o
N
o
O
M
N
o
O
N
O
F
O
M
o
O
D
O
M
O
M
O
O
H
 

   

  

   

I 

I 

° 
I 

0 
I 

  

   

:20B3/16B-8/74LS245! ~B:2184/17D-13/1DT6168A_ 20! 
:22B4/17C-13/IDT6168A 20! = 1:33B7/28F-D2/ND DELILAH 
:20B3/16B-7/74LS245! ~B:21B4/17D-14/IDT6168A 20! 

14:36 18! 6/1987
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B:22B4/17C-14/1DT6168A 20!  1:33B7/28F-D3/ND_ DELILAH 
CSALUI4 4 B:20B3/16B-6/74LS245! ~B:21B4/17D-15/IDT6168A_ 20! 

B:22B4/17C-15/1DT6168A 20! 1:3387/28F-F4/ND DELILAH 
CSALUIS 4 B:2053/16B-5/74LS245! ~B:21B2/16D~12/ 1DT6168A_ 20! 

B: 22B2/16C-12/IDTG6168A 20! 1:33B7/28F-G4/ND DELILAH 

CSALUI6 4 B: 20B3/168-4/74L$245! ~B:21B2/16D-13/1DT6168A 20! 
B:22B2/16C-13/1DT6168A 20! = 1:33B7/28F-D1i/ND DELILAH 

CSALUI7 5 B:20B3/16B-3/74LS245! ~B:21B2/16D-14/1DT61G8A 20! 
B:22B2/16C-14/IDT6168A 20! 1:33B7/28F-E4/ND DELILAH 1:36B3/15D-6/PALiGR4D 

CSALUI8 5 B:20B3/16B-2/74LS245! ~B:21B2/16D-15/IDT6168A_20! 
B:22B2/16C-15/IDT616BA 20! [:33B7/28F-A1/ND DELILAH 1:36B3/15D-5/ PAL16R4D 

CSALUMO 5 B: 20B4/20B-5/74L8245! ~B:21C2/20D-12/IDT6168A_20! 
B:22C2/20C-12/1DT6168A_20! = 1:33B7/28F-C2/ND DELILAH 1:36B3/ 15D-4/ PAL16R4D 

CSALUMi 5 B:20B4/20B-4/74LS245! ~B:21C2/20D-13/1DT6168A_ 20! 
B:22C2/20C-13/1DT6168A 20! 1:33B7/28¥-C3/ND DELILAH 1:36B3/15D-3/ PAL16R4D 

CSBITO 4 B: 2067/29B-9/74LS245! ~B:21F7/31D-12/1DT6168A 20! 
B:22F7/31C-12/1DT616BA 20! 1: 3387/28F-BG/ND DELILAH 

CSBIT1 4 B:20C7/29B-8/74LS245! ~B:21F7/31D-13/1DT6168A 20! 
B:22F7/31C-13/IDT6168A 20! 1:3387/28F-D8/ND DELILAH 

CSBIT10 4 B:20B7/28B-7/74LS245! ~B:21F4/29D-14/1DT61G8A_20! 
B:22F4/29C-14/1DT6168A 20! = 1:33B7/28F-A3/ND DELILAH 

CSBIT14 4 B:20B7/28B-6/7415245! ~B:21F4/29D-15/1DT6168A_20! 
B:22F4/29C-15/IDT6168A 20! = 1:33B7/28F-CG/ND DELILAH 

CSBIT12 4 B: 2087/28B-5/74L5245! ~B:21F2/28D-12/1DT6168A_20! 
B:22F2/28C-12/IDT6168A 20! = 1: 33B7/28F-B3/ND DELILAH 

CSBIT13 4 B:20B7/28B-4/74LS245! ~B:21F2/28D-13/1DT6168A 20! 
B:22F2/28C-13/1DT6168A 20! = 1:33B7/28F-CS/ND DELILAH 

CSBIT14 4 B: 20B7/28B-3/74LS245! ~B:21F2/28D-14/1DT6168A 20! 
B:22F2/28C-14/1DT6168A_20! 1 :33B7/28F-A2/ND DELILAH 

CSBITi5 4 B: 20B7/28B-2/74LS245! ~B:21F2/28D-15/1DT6168A_20! 
B:22F2/28C-15/1DTG168A 20! = 1:33B7/28F-B4/ND DELILAH 

cSBIT2 4 B:20C7/29B-7/74L5245! ~B:21F7/31D-14/1DT6168A 20! 
B:22F7/31C-14/IDT6168A 20! 1:33B7/28F-A5/ND DELILAH 

CSBIT20 4 B:20C6/27B~5/74LS245! ~B:21D6/26D-12/1DT616BA 20! 
B:22D6/26C-12/1DT6168A 20! 1:33B7/28F-P4/ND DELILAH 

CSBIT3 4 B:20C7/29B-6/74ES245! ~B:21F7/31D-15/1NT6168A 20! 
B:22F7/31C-t5/1DT6168A 20! 1: 33B7/28F-B7/ND DELILAH 

CSBIT4 4 B:20C7/29B-5/74LS245! ~B:21F6/30D-12/1DT6168A_20! 
B:22F6/30C-12/IDT6i68A 20! 1:3387/28F-BS/ND DELILAH 

CSBITS 4 B:20C7/29B-4/74LS245! ~B:21F6/30D-13/IDT6168A_20! 
B:22F6/30C-13/1DT6168A 20! 1: 33B7/28F-C7/ND DELILAH 

CSBIT6 4 B: 20C7/29B-3/74L5245! ~B:21F6/30D-14/1DT6168A_ 20! 
B:22F6/30C-14/1DT6168A 20! = 1:33B7/28F-A4/ND_ DELILAH 

CSBIT7 4 B: 20C7/29B-2/74LS245! ~B:21F6/30D-15/1DT6168A 20! 
B:22F6/30C-15/IDT6168A 20! = 1:33B7/28F-D7/ND_DELILAR 

CSBIT8 4 B:20B7/28B-9/74L8245! ~B:21F4/29D-12/ IDT6168A_20! 
B:22F4/29C-12/1DT6168A 20! 1:33B7/28F-D6/ND DELILAH 

CSBIT9 4 B: 20B7/28B-8/74LS245! ~B:21F4/29D-13/IDT6168A 20! 
B:22F4/29C-13/IDT6%68A_20! 1: 33B7/28F-E7/ND DELILAH 

cSCAO 3 1:17E7/31G-11/AM29841 —1:32D3/25F-2/AM29C821 ~ 
0:3357/28F-P14/ND DELILAH! 

CSCA1 3 T:47E7/31G-10/AM29841 9 1:32D3/25F-3/AM29C821 
0:33B7/28F-P16/ND DELILAH! 

cSCA2 3 1:17E7/31G-9/AM29841 1:32D3/25F-4/AM29CB21 
3B7/28F-P1S/ND DELILAH! 

CSCA3 3 7E7/31G-8/AM29841 = 1:32D3/25F-5/AM29C821 
3B7/28F-P17/ND DELILAH! 

CSCA4 3 7ETI31G-7/AM29841 1: 32D3/25F-6/AM29C821 

  

0:33B7/28F-L14/ND DELILAH! 

CSCAS. 3 1:17E7/31G-6/AM29841 9-1: 32D3/25F-7/AM29C821 
3B7/28F-M14/ND DELILAH! 

      

   

CSCAG6 3 I:47E7/31G-5/AM29841 1: 32D3/25F-8/AM29C821 
0:33B7/28F-N17/ND DELILAH! 

CSCA7 3 E:47E7/31G-4/AM29841 1: 32D3/25F-9/AM29C821 
3B7 /28F-N15/ND DELILAH! 

CSCA8 3 7E7/31G-3/AM29841 | 1:32D3/25F-10/AM29C821 
0:33B7/28F-M16/ND DELILAH! 

cSCA9 3 I:£7E7/31G-2/AM29841 © 1:32D3/25F-11/AM29C821 
3B7/2BF-N1i6/ND DELILAH! 

CSCISELO 4 B:20B4/20B-3/74L8245! 8: 21C2/20D-14/1DT6168A 20! 
B:22C2/20C-14/1DT6168A 20! 1:33B7/28F-Bii/ND DELILAH 

CSCISEL1 4 B:20B4/20B-2/74LS245! ~B:21C2/20D-15/IDT6168A 20! 
2C2/20C-15/1DT6168A 20! = 1:33B7/28F~A10/ND DELILAH 

CSCOMMO 8 A7/21A-13/74L8374 8: 20C4/21B-9/74L8245! 
1C7/23D-12/IDT6168A 20! B:22C7/23C-12/1DT6168A 20! 
3B7/28F-G17/ND DELILAH 1:34D4/22F-6/PAL1GR4D 1:39C7/34D-L5/ND DELDGA 

:39A3/RN16-2/4610X 101 103! ~ 
CSCOMM1 8 13A7/21A-8/74LS374_ B:20C4/21B-8/74L5245! 

121C7/23D-13/IDT6168A 20! B:22C7/23C-13/1IDT6168A 20! 

:33B7 /28F-H15/ND_DELITAH 1:34D4/22F-5/PAL16R4D 0:39B1/RN15-10/4610X 101 103 
+ U ~ ~ 

1:39C7/34D-M4/ND DELDGA 
CSCOMM2 & T:3A7/24A-7/74LS374 B:20C4/21B-7/74LS245! 

B:21C7/23D-14/1DT6i68A 20! B:22C7/23C-14/ 1DT6168A 20! 

°o 

I 

B 
I 
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1:33B7/28F~Fi7/ND DELILAH 1:34D4/22F-4/PALIGR40 0:39A1/RN15-9/4610X 101 103 
1:39C7/34D-N3/ND DELDGA = | 

CSCOMM3 8 1:3A7/21A-4/74LS374 8B: 20C4/21B-6/74LS245! 
B:21C7/23D-15/IDT6168A 20! 8:22C7/23C-15/IDT6168A 20! 
1:33B7/28F-H14/ND DELILAH 1:34D4/22F-3/PAL1GRAD 0;39A1/RN15-8/4610X 101 1031 

+ 

2:39C7/34D-M3/ND DELDGA 
CSCOMM4 8 1:3A7/21A-3/74LS374 B:20C4/21B-5/ 7418245! 

B:21C6/22D-12/IDT6168A 20! B:22C6/22C-12/1DT6168A 20! 
1:33B7/28F-E17/ND DELILAH 1:34D4/22F-2/PALiGR4D 0:39A1/RN15-7/4610X 101 1034 

+ 

1:39C7/34D-L4/ND_DELDGA 
CSDELAYO 5 B: 20B6/24B-7/741L5245! B:21D4/25D-14/IDT6168A 20! 

B:22D4/25C-14/1DT6168A 20! 1:36B5/14D-2/PALTGR4D 1: 36D4/12D-4/ PALIERED 
CSDELAY1 4 B:20B6/24B-6/74LS245! ~B:21D4/25D-15/1DT6168A 20! 

B:22D4/25C-1S/IDT6168A 20! 1: 36B3/15D-2/ PALIGRAD 
CSDLY 4 B:20C6/27B-4/74LS245! ~B:21D6/26D-13/1DT6168A 20 

B:22D6/26C-13/1DT6168A 20! 1; 36B5/14D-3/ PALIGRAD 
CSECOND 5 B:20C6/27B-2/74LS245! ~B:21D6/26D-15/1DT6168A 20! 

8:22D6/26C-15/IDT6168A 20! 1:33B7/28F-G3/ND DELILAH 1:36B5/14D-4/ PAL16R4D 
CSEM™ “S01 T:50B6/5F-14/PALi6R8D!_ ~ 
CSIDBSO 7 B:20C4/21B-4/74LS245! B:21C6/22D-13/IDT616BA 20! 

B:22C6/22C-13/1DTG168A_20!  1:33B7/28F-E1/ND DELILAH 1:34D3/ 19F-2/PAL1GRAD 
+ 

1:39C7/34D-C2/ND DELDGA 0:39A3/RN16-9/4610X 101 103! 
CSIDBS1 7 B:20C4/21B-3/74L5245! B:21C6/22D-14/ IDT6168A 20° 

B:22C6/22C-14/IDT6168A 20! = 1:33B7/28F-E3/ND DELILAH 1:34D3/19F-3/ PALI6R4D 
+ 

1:39C7/34D-D3/ND DELDGA 0:39A3/RN16-8/4610X 101 103! 
CSIDBS2 7 B:20C4/21B-2/74L5245! B:21C6/22D-15/1DT6168A 207 

B:22C6/22C-15/1DT6168A_20! — 1:33B7/28F-F2/ND DELILAH 1:34D3/19F-4/ PAL1GR4D 
+ 

1:39C7/34D-C4/ND DELDGA 0:39A3/RN16-7/4610X 101 103! 
CSiDBS3 7 B: 20B4/20B-9/74L5245! B:21C4/21D-12/IDT6168A 207 

B:22C4/21C-12/1DT6168A 20! 1: 3387 /28F-E2/ND DELILAH 1334D3/19F-5/ PALAGRAD 

:39C7/34D-A2/ND DELDGA 0:39A3/RN16-6/4G10X 101 103! 

120B4/20B-8/74L5245! B:21C4/21D-13/1DT6168A 20! 

:22C4/21C-13/1DT6168A 20! 1:33B7/28F-F1 'ND_DELILAH 1:34D3/ 19F-6/ PALIGR4D 

I 
B 

B 

I 
B 

is 

Qo 

I: 
B 

I 

0 
B 
B 
B 

CSIDBS4 7 

a
o
r
 

139C7/34D-A3/ND DELDGA 0:39A3/RN16-5/4610X 101 103! 

:20C6/27B-3/74L5245! B:21D6/26D~-14/ 1DT6168A 207 
122D6/26C~14/1DT6168A 20! 1:33B7/28F-G1/ND DELILAH 1[:36B5/14D=8/ PALIGR4D 
33A7/21A-17/74L8374 B:20B4/20B-7/74LS245!  ~ 
121C4/21D-14/1DT6168A 20! B:22C4/21C-14/IDTG168A 20! 
:33B7/28F-H13/ND DELILAH 1:34D4/22F-8/PALi6R4D 1:39C7/34D-N2/ND DELDGA 
:39A3/RN16-4/4610X 101 103! ~ 
3A7121A-14/74L5374 BT 20B4/20B-6/7415245! 
12104/21D-15/1DT6168A 20! B:22C4/21C-15/1DT6168A 20! 
133B7/28F~-F16/ND DELILAH 1:34D4/22F~7/PALiGR4D 1:39C7/34D-K3/ND DELDGA 
:39A3/RN46-3/4610X 101 103! - 
:20C3/19B-6/74LS5245! B:21B7/19D-15/1DT6168A 20! 
:22B7/19C-15/IDT6168A 20! = 1:3387/28F-H2/ND DELILAH 
:2003/19B-5/74L5245! ~B:21B6/1BD-12/1DTG168A 20! 
2B6/18C-12/IDT6168A 20! 1:33B7/28F-G2/ND DELILAH 

:20C6/27B-9/74LS245! ~B:24D7/27D-12/ 1DT6168A 20! 
:22D7/27C-12/IDT6168A 20! 1:33B7/28F-H1/ND DELILAH 
120C6/27B-8/74LS245! —B:21D7/27D-13/1DT6168A_20 
2D7/27C-13/1DT6168A 20!  1:33B7/28F-H4/ND DELILAH 
OC6/27B-7/74LS245! ~B:21D7/27D~14/ 1DT6168A 20! 

B:22D7/27C-14/1DT6168A 20! = 1:33B7/28F-J1/ND DELILAH 
CSRB3 4 B:20C6/27B~6/74LS245! ~B:21D7/27D-15/IDT6168A 20 

2D7/27C-15/1DT6168A 20! = 1:3387/28F-H3/ND DELILAH 

CSLOOP 5 

CSMIsoO 8 

CSMIS1 8 

CSRASELO 4 

CSRASEL1 4 

  

CSRBO a 

v
o
w
 

CSRB1 4    

CSRB2 4 

  

   

   

CSRBSELO 4 B:20C3/19B-9/74LS245! ~B:21B7/19D-12/IDTG1i68A 20! 

B:22B7/19C-12/1DT6168A 20! 1:33B7/28F-S2/ND DELILAH 
CSRBSEL1 4 B:20C3/19B-8/74L5245! ~B:21B7/19D-13/1DT6168A 20! 

2B7/19C-13/1DT616BA 20! 1:33B7/28F-Q3/ND DELILAH 
CSSCOND 4 B: 20B6/24B-9/74LS245! ~B:21D4/25D-12/1DT6168A 20! 

B:22D4/25C-12/1DT6168A 20! 1:33B7/28F-S3/ND DELILAH 
cSSSTO 4 0C3/19B-4/74LS245! ~B:21B6/18D-13/1DT6168A 20! 

2B6/18C-13/IDT6168A 20! 1:33B7/28F-Di0/ND DELILAH 

CSSST1 4 B:20C3/19B-3/74L5245! ~B:21B6/18D-14/IDT6168A 20! 

B:2286/18C-14/IDT616B8A 20! 1:33B7/28F-A9/ND DELILAH 
cSTs3 4 B: 20R6/24B-5/74LS245! ~B:21D2/24D-12/1DT6168A 20! 

B:22D2/24C-12/1DT6168A 20! 1:33B7/28F-R4/ND DELILAH 
csTs4 4 B: 20B6/24B-4/74LS245! ~B:21D2/24D-13/1DT6168A 20! 

B:22D2/24C-13/1DT6168A 20! 1:33B7/28F-S4/ND DELILAH 

csTss 4 B: 20B6/24B-3/74LS245! ~B:21D2/24D-14/1DT6168A 20! 

B:22D2/24C-14/ IDT6168A 20! 1:33B7/28F-P5/ND DELILAH 
CSTS6 4 B:20B6/24B-2/74L5245! ~B:21D2/24D-15/1DT6168A 20! 

B:22D2/24C-15/1DT6168A 20! 1:33B7/28F-P6/ND DELILAH 
CSVECT 4 B: 20B6/24B-8/74LS245! ~B:21D4/25D-13/1DT6168A 20! 

B:22D4/25C-13/1DT6168A 20! 1:33B7/28F-N7/ND DELILAH 

CSXRF 4 B: 20C3/19B-7/74LS245! ~B:21B7/19D-14/IDT6168A 20! 
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B:22B7/19C-14/1DT6168A 20! = 1:33B7/28F-RS/ND DELILAH 
cx” 2 T:36D4/12D-18/PALIGR6D! =1:41C5/25A-2/74PCT244 
cyp™ 2 1:25F5/18F-6/PAL6R4D B:36E5/13D-17/PALI6L8D! 
DAP™ 4 B:6D4/5D-18/PALI6R4D! 1: 7D4/1F-11/74F04 

1:39C7/#34D-MS/ND DELDGA 0:39A4/RN17-5/4610X 101 103! 

DA™ 4 1:41F4/11B-S5/74L504 0:42B3/32H-14/SC2661! ~~ 
0:42C5/RN7-3/4610X 101 103! [:42C6/33G-3/AM29C821 

DBAPR 7 1:6D6/8D-5/PALIGL8B I710D6/GA-1/74AS648 
1:10D4/5A-1/74AS648 1:10D2/4A-1/74AS648 0:12DG/1C-19! PAL16L8D! 

1:45C6/6G-1/PALi6R4D 1:45C6/6G-2/PAL16R4D 

DBIT #45 2 T:45E2/7G-16/PALIGR8B! 1: 45F2/8H-6/ 7415248 
DDO 5 B:46D2/1H-23/AM29833! 0:46E1/RN21-2/4610X 101 103! 

B:49C3/15H-3/SIPIM9! B:49E3/15K-3/SIP1IM9!~ B:49G3/ 15M-3/SIP1M9! 
pD1 5 B:4602/1H-22/AM29833! 0:46E1/RN21-3/4610X 101 103 

B:49C3/15H-6/SIPiM9! B:49E3/15K-6/SIPIN9!~ B:49G3/ 15M-6/SIPiM9! 
DD10 5 B:46D4/2H-22/AM29833! 0:46£2/RN22-3/4610X 101 103: 

B:49C5/150-6/SIPIM9! B:49E5/iSL-G/SIPIM9!~ B?49G5/15N-6/SIP1M9! 
DD11 s B:46D4/2H-21/AM29833! 0:46E2/RN22-4/4610X 101 103! 

B:49C5/15J-10/SIP1M9! B:49E5/15L-10/SEPIMS! ~B:49G5/15N-10/SIP1m9! 
ppi2 5 B:46D4/2H-20/AM29833! 0:46F2/RN22-5/4610X 101 103! 

B:49C5/15d-13/SIPIM9! B:49E5/15L-13/SIP1M9! ~B:49G5/15N-13/S1P1M9! 
pp1i3 5 B:46D4/2H-19/AM29833! 0:46F2/RN22-6/4610X 101 103! 

B:49C5/15J-16/SIPIM9! B:49E5/15L-16/SIPIMS! —B:49G5/15N-16/S1P1M9! 
pp14 s B:46D4/2H-18/AM29833! 0:46F2/RN22-7/4610X 101 103! 

B:49C5/153-20/SIP1M9! B:49ES/15L-20/SIP1M9! ~B:49G5/15N-20/SIP1M9! 

DD1S s B:46D4/2H-17/AM29833! 0:46F2/RN22-8/4610X 101 103! 
B:49C5/150-23/SIPIM9! B:49E5/15L-23/S1PiM9! —B:49G5/15N-23/S1P1M9! 

DD16 5 B:46D4/2H-16/AM29833! 0:46F2/RN22-9/4610X 101 103! 
B:49C5/15J-25/SIPIM9! B:49E5/15L-25/SIP1M9! ~B:49G5/15N-25/SIP1M9! 

DD17 8 B:46D4/2H-15/AM29833! 0:46F2/RN22-10/4610X 101 103! 
1:49C5/15d-29/SIPIMS 0:49C5/155-26/SIPIM9!” 1 749F5/151-29/S1P1M9 
O:49ES/15L-26/SIPiM9! 1:49G5/15N-29/SIP1IM9 0:49G65/15N-26/SIPiM9! 

pp2 s B:46D2/1H-21/AM29833! 0:46E1/RN21-4/4610X 101 103! 
B:49C3/1S5H-10/SIP1M9! 9E3/15K-10/SIPIM9! ~B:49G3/ 15M-10/SIP1M9! 

DD3 5 B:46D2/1H-20/AM29833! 0:46F1/RN21-5/4610X 101 103! 
B:49C3/15H-13/SIPIM9! B:49E3/15K~13/SIPIM9! —B:49G3/15M-13/STP1M9! 

pp4 $ B:46D2/1H-19/AM29833! 0:46F1/RN21-6/4610X 101 103! 
B:49C3/15H-16/SIP1iM9! 9E3/15K-16/SIPIM9! —~B:49G3/15M-16/SIP1tM9! 

DDS 5 B:46D2/1H-18/AM29833! 6F1/RN21-7/4610X 101 103! 
B:49C3/15H-20/S1P1M9! 149E3/15K-20/SIPiM9! ~B:49G3/15M-20/SIPiM9! 

DDE 5 B:46D2/1H-17/AM29833! 0:46F1/RN21-8/4610X 101 103! 
B:49C3/15H-23/S1P1iN9! 9E3/15K-23/S1PIM9! ~B:49G3!15M-23/SIP1M9! 

DD? 5 B:46D2/1H-16/AM29833! 0:46F1/RN21-9/4610X 101 103! 
B:49C3/15H-25/SI1P1M9! 149E3/15K-25/SIP1M9! ~B:49G3/15M-25/S1P1M9! 

DDB 8 B:46D2/1H-15/AM29833! 0:46F1/RN21-10/4610X 101 103! 
1:49C3/15H-29/SIPIM9 0:49C3/15H-26/SIPIM9! 17 49E3/ 15K-29/S1P1M9 
O:49E3/15K-26/SIP1M9! 1:49G3/15M-29/SI1PiM9 0:49G3/15M-26/S1P1M9! 

DD 5 B:46D4/2H-23/AM29833'! 0:46E2/RN22-2/4610X 101 103! 
B:49C5/15J-3/SIPIM9! 8:49E5/15L-3/S1P1M9!~ B>49G5/15N-3/SIPIM9! 

BDBAPR 845 2 B:45C6/6G-18/PALIGR4D! 1 :45E7/2D-3/74F74 
DISB™ nae 4 B:46C5/2F-16/ PALiGL8BI 
DISP1 40 2 B:40D7/35C-12/MC68705U3! 1 :40E3/35A-13/7406 
DISP2 #40 2 B:40D7/35C-13/MC68705U3! 1;40E2/35A-11/7406 
DISP3 #40 2 B:40D7/35C-14/MC68705U3! 1: 40E2/35A-9/7406 
DISP4 #40 2 :40D7/35C-15/MC68705U3! 1: 40E2/35A-5/7406 
DISPS #40 2 OD7/35C-16/MC68705U3! 1:40E1/35A-3/7406 
oIs™ #46 3 6C5/2F-19/PALiGL8B! 1:46D5/ 14G-13/74F08 

6D5/LED5-2/RED! 
DLYO~ #36 2 B:36B5/14D-19/PALi6R4D! 1:36D4/12D-3/ PALIGR6D 
DLY1~ #36 «2 B:36B3/1SD~12/PALI6R4D! 1: 36D4/12D-2/PALIGRED 
DMA12~ #36061 T;36BS/14D-15/ PALIG6R4D! 
DMAP™ #36061 6BS/14D-14/PAL16R4D! 
DOREF~ #6 061 D2/10D-17/PAL16R8D! 
DOUBLE 2 442121G~6/PALi6L8D 0:33B7/28F-A7/ND DELILAH! 
DP™4 3 F2/RN2-2/4610X 101 102! 1:2H3/A-C257 

0E3/35A-12/7406! ~ 
DP™2 3 B:2F2/RN2-3/4610X 101 102! 1:2H4/A-C26/ 

0:40E2/35A-10/7406! ~ 
DP™3 3 B:2F2/RN2-4/4610X 101 102! 1:2H4/A-C27/ 

O£2/35A-8/7406F 
DP" 4 3 G2/RN2-5/4610K 101 102! 1:2H4/A-C28/ 

OE2/35A-6/7406T =~ 
DPS 3 G2/RN2-6/4610X 101 102! 1:2H4/A-C29/ 

OE1/35A-4/7406) ~ 
DSR™ 4 B:2D3/A-C11/! B:2G3/A-Ai2/! 9 B:2G2/RN2-7/4610X 101 102! 

B:2G3/A-C9/! 7 
DSTB™ 5 1:11D5/6B-1/74AS646 1: 11D5/6B-2/74AS646 

I:14D4/7B-1/74AS646 1:11D4/7B-2/74AS646 = B:12D2/11D-17/ PAL1GL8D! 
pT” 2 T:25F5/18F-2/PAL16R4D 0:39C7/34D-K1/ND DELDGA! 
pVAcc™ 2 1:24A2/21G-3/PAL16L8D 0:39C7/34D-G1/ND DELDGA! 
EADR™ 5 B:6D4/5D-12/PALiGR4D! 1:12E4/2C-3/PAL16L8D 

1:14D6/6C-1/74PCT374 1:14D5/4B-1/74PCT374 —-1::14D3/3B-1/74PCT374 
EAUTO™ 3 B: 2E2/RN1-7/4610X 101 102! 0:2D4/A-C19!! 

1:42C6/33G~4/AM29C821— 

Printed at: 44:36 18/ 6/1987



M3202C ND120/CX SIGNAL CROSS REFERENCE 

EBUS 

EBUS™ 
ECCR 

ECD™ 

ECREQ 

ECSD™ 
ECSL~ 

H18 

ECSR™ 
EDO” 
EHISEG™ 
EIOD™ 
EIOR™ 
EIPL~ 
EIPUR 

#45 

EIPU™ 
ELOWSEG™ 
ELOW 

#45 

+ 

+ 

EMCL™ 

EMD 

EMIDSEG™ 
EMPID™ 
EMP™ 
EORF™ 

was 

EPANS™ 

EPEAL™ #47 

EPEA~ 

EPESL™ n4a7 

EPES™ 

EPMAP™ 

EPTI™ 

EPT 

ERF~ 

ESTOF™ 

ETRAP™ 
EUPP~ 

EWCA™~ 

Printed at: 

U
B
U
N
N
N
N
N
N
 

U
N
 

a
)
 

B
Y
N
N
 

Ww
 

os
 

:10D6/6A-2/74AS648 

:10D6/6A-21/ 74AS648 

:48E4/3F-6/PALI6L8D 
124A2/21G-19/ PAL16L8D! 

111D5/6B-23/74AS5646 

114D6/6C-11/ 74PCT374— 
739C7/34D-F1/ND DELDGA! 

118B2/15F~-18/PAL1I6L8D! 

:20E6/8C~1/74PCT373 

145E2/7G-12/ PAL1GR8B! 

339C7/34D-AG/ND DELDGA! 

:2442/21G-16/ PALIG6L8D! 

124A2/21G~18/ PALIGL8D! 

:28B7/8B~19/ 7418244 
1 24A2/21G-17/ PALI6L8D! 

145E2/7G-14! PAL16R8B! 

18B2/15F-15/ PALiGL8D! 

12286 /18C-9/IDT6168A 20 M
O
O
N
 
D
O
O
D
 

H
H
 

NM 
D
H
O
R
 

H
R
 
O
N
O
O
O
N
 
H
A
H
N
 

oo)
 

122C6/22C-9/ IDT6168A_20 

- 122C2/20C-9! 1DT6168A_20 

4 122D4/25C-9/ IDT6168A_20 

:22F7/31C-9/1DT6168A 20 

141E2/LED2-2/ RED! 

111D5/6B-21/74AS646 
212D2/11D-18/ PAL16L8D! 

125D3/23F-48/TMM2018D 25 
T:11D4/7B-23/74AS646 

114D5/4B-11/74PCT374 

1:20E5/9C~t1/74PCT373 

126D4/27H-19/74PCT244 0:39C7/34D-BG6/ND DELDGA! 

126D4/27H-6!74PCT244 0:39C7/34D-A8/ND DELDGA! 

1:45G3/8K-1/HP5082 7433 

16D4/S5D-13/PALIGR4D! I: 

124A2/21G-7/PAL1GL8D_ 0: 

1:10D4/5A-2/ 74AS648 

710D2/4A-2/74AS648 B:12D6/1C-17/PAL16L8D! 

1:10D4/5A~-21/74A5648 
120D2/4A-21/74AS648 B:12D6/1C-13/PAL16L8D! 

:3F5S/7F-1/74F14 0:3E5/B-B3/! 
:3F5/RN13~-2/4610X 104 102! 
:3F5/7F-2/74F14! ~1:12D6/1C-6/ PALIGL8D 
:33B7/28F-Q14/ND DELILAH! 1:46CS/2F-8! PALIGL8B 

1:25D6/24F-18/TMM2018D 25 

B:45C4/9G-12/ PALIGRAD! 

318D2/30B-1/74F139 0:18C1/29A-3/74F08! 

1:20E6/8C-11!74PCT373 

7D2/3A-1/74F241 

1:42C6/33G~1/AM29C821 

1: 28E5/9B-19/74PCT245 

1: 28B7/8B-1/74LS244 

1: 28E3/10B-19/ 74PCT245 

1:45G63/8K-7/HP5082 7433 

1:22B7/19C-9/1DT6168A 20 

1:22B4/17C-9/1DT616BA_20 

1:22CT/23C-9/IDT6168A 20 

1:22DG6/26C-9/ IDT6168A_20 

1:22D2/24C~9/IDTG168A 20 

1:22F4/29C-9/ IDT6168A 20 
41E4/28A-6/74LS5273! 

1:11D4/75-21/74AS646 

1314D3/3B-11/74PCT374 

1:45C4/9G-1/PALIGRAD 

1: 20E5/9C-1/ 74PCT373 

1:22B2/1GC-9/IDT6168A_20 

1: 22C4/21C-9/ 1DT6168A_20 

1:22D7/27C-9/1DT6168A_20 

U:22F6/30C-9/FDTG168A_20 

1:22F2/28C-9/1DTG6168A_20 

2:45E2/7G-13/PAL16R8B! 1:45G63/8K-4/HP5082 7433 
:26D4/27H-4/74PCT244 0:39C7/34D-J3/ND DELDGA! 

139C7/34D-J11/ND DELDGA! 1: 40D7/35C-17/MC68705U3 
124A3/32C-10/74F32 B:36E5/13D-16/PAL1GL8D! 

39A4/RN17-4/4610X 101 103! 1:39C7/34D-N4/ND DELDGA 
139C7/34D-C5/ND DELDGAT 
:40G6 | 33B-1/ 7415244 
:47D7 /4F-17/ PALAGLBB! 
147E4/6D-1/74PCT374 

113E5/8A~1/ 74ALS534 
:47D7 /4F-18/PALi6L8B! 

247C217C-1/ T4PCT374 B
O
 

n
e
 
D
R
 
O
O
H
 

O
N
 
A
M
A
 

D
H
 

   

B:24A2/21G-14/PAL1GL8D! 

  

B:24A2/21G-15/PALIGE8D! 
1:30D5/18B-19/74PCT245 

B:24A2/21G~13/PALIG6L8D!    
4D3/19F-19/PALAGR4AD! 

2F2/32F-19174PCT245 

1:33B7/28F-Q6/ND DELILAH 

B:18B2/15F-16/PAL16L8D! 
1:21B6/18D-9/IDT6168A 20 

1:21C6/22D-9/IDT6168A 20 

1:21C2/20D-9/ IDT6168A 20 

- 121D4/25D-9/ 1DT6168A_20 

121F7/31D-9/IDT6168A 20 

318B2/1SF-17/PAL16L8D! 
333B7/28F-Q4/ND DELILAH 

:18D2/30B-4/ 74F139! 

:20C7/ 29B-191 74LS245 
:18D2/30B-5/74F139! 

120C6/27B-19/74L8245 

72BD2/30B-6/74F139! O
K
R
O
H
N
O
H
&
H
 

14:36 

9B6/23G-18/TMM2018D 25 

9D6 !25G-18/TMM2018D 25 
2F5/34F-18/TMM2018D_ 25 

8E3/10B-1/74PCT245 TT: 

1:32F3/33F-19/74PCT245 

1:40G4/32B-1/74LS374_ 

1: 40G6/33B-19/74LS244 

1:47E2/4C-1/74PCT374 

:6D6/8D-11/PAL1GL8B 0:6C7/12C-6/74F32! 
1:13E3/9A~1/ 74ALS534 

1:47C4/3C-1/74PCT374 

DG6/BD-9/PAL16L8B 0:6C7/12C-3/ 74F32! 
1:13C5/10A-1/74ALS534_ I: 13C3112A-1/74ALS534 

1:29B3/22G-18/TMM2018D 25 

1:30D3/17B-19/ 74PCT245 

1:29D3/24G-18/TMM2018D 25 

1:32F7/35F-18/TMM2018D 25 

28E5/9B-1/74PCT245 

B:36E5/13D-14/PAL16L8D! 
1:21B7/19D-9/ IDT6168A 20 

1:21B4/17D-9/1DT616BA 20 

1:21C7/23D-9/1DT6168A 20 

1:21D6/26D-9/ IDT6168A_ 20 

¥:24D2/24D-9/1IDT61638A 20 

1:21F4/29D-9/1DT6168A 20 
1: 18C1/29A-2/74F08 7 

1: 20B7/ 28B-19/ 74LS245 

1: 20B6/ 24B-19/74LS245 

1: 2054/20B-19!74LS245 

18) 6/1987 

Q:39C7/34D-N9/ND DELDGA! 

1:21B2/16D-9/TDT6168A_20 

1:21C4/21D-9/ IDT6168A_20 

1:21D7/27D-9/ IDT6168A_ 20 

1:21F6/30D-9/ TDT6168A_ 20 

1:21F2/28D~9/ 1DT6168A 20
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EW 3 

FAPR 

FATAL 

FETCH 

FIDBO 
FIDB41 
FIDBi0 
FIDBi1 
FIDB12 
FIDB13 
FIDB14 
FIDB1S 

FIDB2 
FIDB3 
FIDB4 
FIDBS 
FIDB6 
FIDB? 
FIDB8 
FIDB9 
FMISS 
FORM” 

FUL” 
GND 

GNT 

GNT25~ 
GNT~ 

HEEN™ 

HIT 

HIT™ 

HIT™O 

HIT™1 

11P 

IBAPR™ 
IBDAP™ 

IBDRY™ 
IBINPUT~ 

IBINT~10 
IBINT™ 14 
IBINT™12 
IBINT™ 13 
IBINT 15 
IBPERR™ 
IBREQ™ 

ICONTIN™ 
IDBO 

Printed at: 

812 

a7 

439 

A
N
 

W
N
H
A
N
N
N
N
N
N
N
N
N
U
N
N
N
D
N
 

a
)
 

a an 

mb
 

a 
w
w
 

W
N
N
N
N
N
N
 

:20C4/21B-19/74LS245, 
:18D2/30B-7/74F139! 1: 20B3/16B-19/74LS245, 
20C3/19B-19/74LS245 
:12D6/1C-16/PAL16L8D! 
147C217C-7/74PCT374 B:47B1/RN4-5/4610X 101 222 
113C3/12A-3/74ALS534 1:18B2/15F~8/PAL16L8D_ 
:39C7/34D-M6/ND DELDGA! 1:47C2/7C-31/74PCT374 
:32F2/32F-18/74PCT245! B:33B7/28F-C1iS/ND DELILAH 
:32F2/32F-17/74PCT245! B:33B7/28F-A1S/ND DELILAH 
132F3/33F-16/74PCT245! B:33B7/28F-B12/ND DELILAH! 
:32F3/33F-15/74PCT245! 8:33B7/28F-C12/ND DELILAH 
:32F3/33F-14/74PCT245! B:33B7/28F~A12/ND DELILAH 
:32F3/33F-13/74PCT245! B:33B7/28F-D11/ND DELILAH 
:32F3/33F-12/74PCT245! B:33B7/28F-A11/ND DELILAH 
:32F3/33F~11/74PCT245! B:33B7/28F-C1i1/ND DELILAH! 
:32F2/32F-16/74PCT245! 8: 33B7/2BF-B14/ND DELILAH 
:32F2/32F-15/74PCT245! 8B:33B7/28F-A14/ND DELILAH 
:32F2/32F-14/74PCT245! B:33B7/28F-D13/ND_DELILAH 
:32F2/32F-13/74PCT245! B:33B7/28F-D12/ND DELILAH 
:32F2/32F-12/74PCT245! B:33B7/28F-E11/ND DELILAH! 
:32F2/32F-11/74PCT245! B:33B7/28F-B13/ND DELILAH! 
:32F3/33F-18/74PCT245! B:33B7/28F-A13/ND DELILAH! 
:32F3/33F-17/74PCT245! B:33B7/28F-C13/ND DELILAH 
:27D3/18G-1/74FCTS21A 0:39C7/34D-L8/ND DELDGA! 

:18B2/15F-1/PALIGL8D 1:36E5/13D-G/ PAL1GL8D 
:39C7/34D-M8/ND DELDGA! 

:39C7/34D-K12/ND DELDGA! 1:40G6/33B-15/74LS244 
SOVERFLOW$$ B:2B2/A-A17/! B:2B2/A-A18/!  B:2B3/A-A19/ 

BD
NU
HO
 
D
O
O
 

N
K
 
D
d
 
D
o
e
 
d
o
n
e
 

m
H
 
O
n
 

R
B
w
o
U
m
U
n
r
D
h
w
t
w
 

d
o
n
e
 
o
o
D
 

R
O
H
 

  

B:2B3/A4~A20/ B:2B3/A-A21/! B:2B3/A-A22/1) B:2B3/A-A237! B:2B4/A-A24/! 
B:2B4/A-A25/! B:2B4/A-A26/! B:2B4/A-A27/'  B:2B4/A-A28/ 1  B:2B5/A-AZ9/ ! 

B:2B5/A-A32/!) B:2B5/A-Bl2/! B:2BS/A-C32/' B:3H2/B-Ct/! B:3H3/8-A32 

B:3H3/B-B32/! B:3H3/B-C32/! 1:3¥2/17G-1/74L8244 1: 3F2/17G6~19/741.9244 
1:3F3/16G-1/74LS244 1:3F3/16G-19/74LS244 1:3F4) 15SC-1/74LS244 

1:3F4/15C-19/74LS244 1:43A42/23A-1/74LS244 = 1:3A2!23A-19/ 74.5244 

I:3A3/22A-1/74LS244 1:3A3/22A-19/74LS244 1:3A4/16A-1/74LS244 

1:3A4/16A-19/74LS244 1:3A7/21A-1/74LS374 B:3C2/STR1I-1/STR1! B:3H2/B-Al/! 

B:3H2/B-B1/! B:4D4/C1-2/10nF! B:4G3/C~Aif!' B:464/C-Bi/! B:4G4/C-C1/! 

B:4G4/C-B32/! B:4G4/C-C32!! B:4G4/C-A32/! 1:7D2'3A-15/74F241 

1: 25D6/24F-20/TMM2018D 25 1:25BG6/20F-18/TMM2018D 25 1:2586/20F-20/TMM2018D 2 
5 

B: 25F7/SW1-2/SECME090320102! 1:2566/21H-12/74S260 £:25G6/21H-13/ 745260 
1:2SB3/16F-18/TMM2018D 25 1:2583/16F-20/TMM2018D 25 1:2563/21F-17/AM9150_20 

:25G3/21F-19/AM9150 20 1:25D3/23F-20/TMM2018D 25 1: 27D3/18G-2/74FCTS21A 
t27D3/18G-3/74FCTS27A =: 27D3/18G-5/74FCT521A —1:28B7/8B-2/ 7418244 
:28B7/8B-4/74LS244 1:28B7/8B-6/74LS244 1:28B7/88-8!74LS244 

:28B7/8B-11/74LS244 1: 28B7/8B-13/74LS244  1:2887/8B-15/74LS244 
129B3/22G~20/TMM2018D 25 1: 29F4/20G-11/1MS1403 25 
113B3/11B-12/74LS04! ~1:13C3/12A-4/ 74ALS534 ~ 

702 17C-41 74PCT374 
I:7E3/4F-9/74F04 0:48C7/14F-15/AM29C821 ! 
T:6D2/10D-13/PAL1GR8D! 1: 12D6/1C~8! PALIGL8D 
113B3/11B-13/74LS04 1:48C7/14F-10/AM29C821 
4B5/4H-1/AM29C821 1: 46C5/2F~-11/ PALiGL8B 
8E4/3F-1/PALiGL8D T:S0E6/6F-12/ PALIGR8D! 
SG6/21H-5/74S260! 1; 36D4/12D-8/ PAL16R6D 
9A5/13G-1/74F04 
9A4/RN17-8/4610X 101 103! 0:39A5/13G~2/74F04! 

1:39C7/34D-E1/ND DELDGA™ 
I:25F5/18F-7/PALIGR4D 1:25G6/21H-3/74S260 

227D6/19G-19/ 74FCT521A! 
SFS/18F-8/PALIGR4D 1: 25G6/21H-2/745260 
7D3148G~-19/74FCTS21A! 

O:2D5/A-A7/! B:42ES/R9-2/2.2KOHM! B:42E5/R10-2/2.2KOHM! 

B:42E5/R2~-2/5.6KOHM! 
C6/5C-3/74F244! 1:12D6/1C-7/ PAL16L8D 

:4C6/5C-7/74F244! 1:8C3/3D-10/AM29C821 
:48E4/3F-9/PALIGL8D 1[:48C4/13F-4/AM29C821 

24C6/5C-5/74F244!) 1: 7D4/2A-4/7438 1: 8C3/3D-7/AM29C821 
:4C6/S5C-14/74F244! = 1:8C3/3D-5/AM29C821 
14506 /6G-4/PAL16R4D 
34C615C-18/ 74F244! 
14E3/33C-3/74F244! 
14E3/33C-5/74F244! 
14E3/33C-7/ 74F244! 

O
n
n
 

n 
a
e
 

   

   

  

133A4/34G~-18/74PCT374 
133A4/34G-17/74PCT374 

:33A4/34G~14/74PCT374 

233A4/34G-13/74PCT374 
:4E3/33C-9/ 74F244! 133A4134G-8/74PCT374 

14C6/5C-12174F244! :8C3/3D-6/ AM29C821 

14E3/33C~16/74F244! =: 7C4/1F-13/74F04 
:8C3/3D-9/AM29C821 

14E3/33C-14/74F244! 1:39C7/34D-B10/ND DELDGA 

:3D3/194-17/74LS244 9 T:13C5/10A-19/74ALS534! 
113ES/BA-19/74ALS534! 0:19C4/23B-11/27256! 1: 20E6/8C-18/74PCT373 

120E6/8C-19/74PCT373! B:20C7/29B-11/74LS245! B:20C6/27B-11/74L5215 

720C4/21B-11/742E5245! B:20C3/19B-11/74L5245! 0:26D4/27H-9/74PCT244! 

B
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IDB1 

IDBtO 

IDBi1 

IDB12 

IDB13 

1DB14 

IDBiS. 

IDB2 

IDB3 

Printed at: 

26 

20 

21 

at 

at 

21 

21 

27 

25 

B:28ES/9B-11/74PCT245! =B:30D5/18B-9/74PCT245! B:32F5/34F-9/TMM2018D 25 

B:32F2/32F~2/74PCT245! Bi 32H2/RN10~-2/4610X_101 102! 1:35D5/15B-17/ 74PcT244 

B:39C7/34D-G13/ND DELDGA! T:40G4/32B-2!74LS374! 1:41E4/28A-18/74LS274 

0:4107/24A-3/ 74PCT244! 0:41C5/25A-3/74PCT244! B:42B3/32H-27/SC2661! 
0:42C6/33G-14/AM29C821!)  T:47C4/3C-19/74PCT374! | =T:47E4/6D-19/74PCT374) 
1:3D3/19A-15/74LS244 9 1T:13C5/10A~-16/74ALS534! 

T:13ES/8A-16/74ALS534! 9 0:19C4/23B-12/ 27256! 1: 2086 /8C-17/74PCT373 

T:20E6/8C-16/74PCT373! B:20C7/29B-12/ 7415245! B:20C6/27B-12/74L8245! 
B:20C4/21B-12/74LS245! 8:20C3/19B-12/ 7418245! 0:26D4/27H-7/74PCT244! 

B:28E5/9B-12/74PCT245! OD5/18B-8/74PCT245! = B:32F5/34F-10/TMM2018n 25 

B:32F2/32F-3/74PCT245! BB: 32H2/RN10-3/46210X_ 101 102! 1:35DS/15B-15/ 7PcT244 

  

B:39C7/34D-G11/ND DELDGA! 1:40G4/32B-5/74LS374! = 1:41E4/28A-17/74LS273 

0:41C07/24A-5/74PCT244! 0:41C5/25A-5/74PCT244! 9 B:42B3/32H-28/SC2661! 

    

0:42C6/33G-15/AM29CB21!  -T:47C4/3C-16!/74PCT374! = T:47E4/GD-16/74PCT374! 
I: 3D2/17A-13/74LS244 9 T:13E3/9A-15/ 74ALSS34! 

T:13C3/12A-15/74ALS534! 0:19C6/26B-13/ 27256! 1:20E5/9C-14/74PCT373 

T:20E5/9C-15/74PCT373! B:20B7/28B-13/ 7418245! B:20B6/24B-13/74LS245! 

B:20B4/20B-13/74LS245! OB3/16B-13/74LS245! B:28E3/10B~13/74PCT245! 

B:30D3/17B-7/74PCT245! B:32F7/35F-11/TMM2018D 25! 8: 32F3/33F-4/ 74PCreds! 

B:32H4/RN11-3/4610X_ 101 102! 1: 35D3/14B-13/74PCT244 0:4066/33B-1-4/ 7415241! 

0:41C2127A-7/ 74PCT244!  T:47C217C-15/74PCT374! TT: 47E2/4C-15/ T4PCT37A4! 

1:3D2/17A-11/74LS244 1T:13E3/9A-12/74ALS534! 
T:13C3/12A-12/74ALS534! 0:19C6/26B-15/27256! 1:20ES/9C-13/ 74PCTA74 

T:20E5/9C-12/74PCT373! B:20B7/28B-14/74LS245! B:2086/24B-14/ 741.5245! 

B:20B4/20B~14/74LS245! B:20B3/16B-14/7418245! B:28E3/10B-14/74PCT245! 

B:30D3/17B-6/74PCT245! B:32F7/35F-13/TMM2018D 25! B:32F3/33F-5/7-1PCT2-15! 

B:32H4/RN11-4/4610X 101 102! 3:35D3/14B-11/74PCT244 0:40G66/33B-12/74LS5244 

141C02/27A-9174PCT244! 0:42C6/33G-19/AM29CB21! 9 T:47C2/7C~12/ 74PCT 74 
147E2/4C-12/74PCT374! 

23D2/17A-8/74LS244 1:13E3/9A-9/74ALS534! 

113C3/12A-9/74ALS534! 0:19C6/26B-16/27256! 1:20E5/9C-8/74PCT373 

720E5/9C-9/74PCT373! B:20B7/28B-15/74L8245! B:2086/24B-15/ 7415245! 

:20B4/20B-15/74L5245! 8:20B3/16B-15/74LS245! B:28E3/10B-15/ 74PCr24s! 

:30D3/17B-5/74PCT245! B:32F7/35F-14/TMM2018D 25! 6:32F3/33F-6/74PCr245! 

:32H4/RN121-5/4610X 101 102! 1;35D3/14B-8/74PCT244 0:40G66/33B-9/74 
14102/27A-12/74PCT244!~ 0:42C6/33G-20/AM29C821!) - T:47C2/7C-9/ 74PCT374 

1:47E2/4C-9/74PCT374! 

:3D2/17A-6/74LS244 9 1T:13E3/9A-6/74ALS534! 

213C3/12A-6/74ALS534! 0:19C6/26B-17/27256! 1:20ES/9C-7/ 74PCT375 
120E5/9C-6/74PCT373! B:20B7/28B-16/74L5245! 8: 20B6/24B-16/74LS245' 

:20B4/20B~16/74LS245! B:20B3/16B-16/74L5245! 8:28E3/10B-16/74PCr245! 

130D3/17B-4/74PCT245!) BB: 32F7/35F-15/TMM2018D 25! 9 8:32F3/33F-7/ 74APCT245! 

:32H4/RN11-6/4610X 101 102! 1:35D3/14B-6/74PCT244 0:40G6/33B-7/74LS 2-44! 
14102/27A-14/ 74PCT244!” 0:42C6/33G-21/AM29C821! T:47C2/7C~6/74PCr374! 

147E214C-6/ 74PCT374! 
:3D2/17A-4/74LS244 17:13E3/9A-5/74ALSS34! 

113C03/12A-5/74ALS534! 0:19C6/26B-18/27256! 1: 20ES/9C-4/74PCT373 

120E5/9C-5/74PCT373! 8B: 20B7/28B-17/74LS245! B:20B6/24B-17/74LS245' 

:20B4/208-17/74L5245! B:20B3/16B-17/74LS245! 8B: 28E3/10B-17/74PCT2 
230D3/17B-3/74PCT245! B:32F7/35F-16/TMM2018D 25! B:32F3/33F-8/74PCr245! 

:32H4/RN11-7/4610X 101 102! 1:35D3/14B~-4/74PCT244 0:40G6/33B-5/74LS244) 

14102/27A-16/74PCT244!~ 0:42C6133G-22/AM29C821!  T:47C217C-5/74PCT37-4! 
t47E2/4C-5/ 74PCT374! 

13D2/17A-2/74LS244 1T:13E3/9A-2/74ALS534! 

113C3/12A-2/74ALS534! 0:19C6/26B-19/27256! 1:20E5/9C-3!74PCT373 

:20E5/9C-2/74PCT373! B:2087/28B-18/741S245! B:20B6/24B~18/741S245! 
:20B4/20B-18/74L5245! B:20B3/16B-18/74L8245! B:28E3/10B8-18/74PCT245! 

730D3/17B-2/74PCT245!) B:32F7/35F-17/TMM2018D 25! B:32F3/33F-9/74PCT245! 
:32H4/RN11-8/4610X 101 102! 1:35D3/14B-2/74PCT244 0:40G6/33B-3/ 74.5244! 

14102/27A-18/74PCT2441~ 0:42C6/33G-23/AM29C821!)  T:47C2/7C-2/74PCT374! 

147E2/4C-2174PCT374! 
13D3/19A-13/74L8244 9 T:13C5/10A4-15/ 74ALS534! 

113E5/8A-15/74ALS534! 0:19C4/23B-13/27256! 1: 20E6/8C~14/74PCT373 
+20E6/8C-15/74PCT373! B:20C7/29B-13/74ES245! B:20C6/27B-13/74LS245! 

:20C4/21B-13/74L8245! B:20C3/19B-13/74L8245! 0: 26D4/27H-5/74PCT244! 

8E5/9B-13/74PCT245! B:30D5S/18B-7/74PCT245! 8: 32F5/34F-11/TMM2018D 25! 

B:32F2/32F-4/74PCT245! B:32H2/RN10-4/4610X 101 102! B:34D4/22F-12/PAL16R4D! 
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H
O
M
O
 
M
D
H
H
H
H
O
 

D
H
H
n
a
 

  

wo
 1:35D5/15B-43/ 74PCT244 139C7/34D-H13/ND DELDGA! T:40G4/32B-6/74LS374! 

1E4/28A-14/74LS273 0:41C7/24A-7/74PCT244! 0:41C05/25A-7/74PCT244! 

B:42B3/32H-1/5C2661! 0:42C6/33G-16/AM29CB21! T:47C4!3C-15/74PCT374! 
T:47E4/6D-15/ 74PCT374! 

1:3D3/19A-11/74L8244 ¥:13C5/10A~-12/74ALS534! 

3ES/8A-12/74ALS534! 0:19C4/23B-15/27256! 1: 2GE6/8C-13/74PCT373 
T:20E6/8C-12/74PCT373! 8B: 20C7/29B-14/74L5245! B:20C6/27B-14/74L8245! 
B:20C4/21B-14/74LS245! B:20C3/19B-14/74LS245! B:28E5/9B-14/74PCT245! 

0D5/18B-6/74PCT245!  B:32F5/34F-13/TMM2018D 25! B:32F2/32F-5/74PCT245! 

2H2/RN10-5/4610X 101 102! 1:35D5/15B8-11/74PcT244 
9C7/34D-H12/ND DELDGA! 1:40G4/32B-9/74LS374! 1:41E4/28A-13/74LS273 

0:4107/24A-9/74PCT244! 0:41C5/25A~-9/74PCT244! B:42B3/32H-2/5C2661! 
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IDB4 

TDBS: 

IDBG 

IDB7 

TDBS 

IDB9 

IHIT™ 
ILOAD™ 
INRO 
INRi 
INR2 

INR3 
INR4 
INRS 
INRG 
INR7 
INTRQ™ 
10c0 
10C1 
10c2 
10C3 

1op™ 

IONI 
1ORQ™ 

IOXERR™ 

ISEMRQ™ 
ISTOP™ 
LA10 

Printed at: 

825 

#33 

#41 
R41 

#41 
#41 

24 

24 

24 

21 

20 

B
N
N
N
A
N
N
N
Y
N
N
N
N
N
N
N
 

a
N
 

a
N
N
 

      

0:42C6/33G-17/AM29C821!) -T:47C4/3C-12/74PCT374! | T:47E4/6D-12/74PCT374 
1:3D3/19A-8/74L8244 1T:13C5/10A-9/74ALS534! 

T:13ES/BA-9/74ALS534!) | 0:19C4/23B-16/27256! 1: 20E6/8C~8/ 74PCT373 

T:20E6/8C-9/74PCT373! 8: 20C7/29B-15/74L5245! B:20C6!/27B-15/74LS245! 
B:20C4/21B-15/74L8245! = B:20C3/19B-15/74LS245! 9 0:26D4/27H-3/74PCT2441! 

B:28E5/9B-15/74PCT245! = B:30D5/18B-5/74PCT245! 6B: 32F5/34F-14/TMM20180 25! 

B:32F2/32F-6/74PCT245! =B:32H2/RN10-6/4610X_101_102! 1:35D5/15B-8 | 74PCT244 

1:39C7/34D-Hi1/ND DELDGA 1T:40G4/32B-12/74LS374! = =1:41EF4/28A-8/ 74L5275 

0:4107/24A-12/74PCT244! 0:41C5/25A-12/74PCT244! B:42B3/32H-5/SC2601! 

0:42C6/33G-18/AM29C821! =9T:47C4/3C-9/74PCT374! 9 =T:47E4/6D-9/74PCT37-1! 
1:3D3/19A-6/741S244 9 T:13C5/10A-6/74ALS534! 

T:13E5/BA-6/74ALS534!) =0:19C4/23B-17/27256! 1: 20E6/8C-7/74PCT373 

T:20E6/8C-6/74PCT373! B:20C7/29B-16/74LS245! B:20C6!/27B-16/74LS245! 
B:20C4/21B-16/ 7415245! OC3/19B-16/74L5245! B:28ES/9B-16/ 74PCT245! 

B:30DS/18B-4/74PCT245! 9B: 32F5/34F-15/TMM2018D 25! B:32F2/32F-7) 74Pcr24s! 

B:32H2/RN10-7/4610X 101 102! 1:35D5/15B-6/74PCT244 1:39C7#34D-J13/ND DELDGA 

T:40G4/32B-15/74LS374! 1:41E4/28A-7/74LS273 0:4107/ 244-14) 74PCT244! 

0:41C5/25A~14/74PCT244! B:42B3/32H-6/SC2661'! T:47C4!3C-6!74PCT374! 
T:47E4/6D-6/ 74PCT374! 

¥:3D3/19A-4/74LS244 9 1T:13C5/10A-5/74ALS534! 

Ti43ES/BA-5/74ALS534! 0:19C4/23B~18/27256! 1: 20E6/8C-41/74PCT373 

T:20E6/8C-S/74PCT373! = 8:20C7/29B-17/74LS245'! =B:20C6/27B-17/74L5245! 
B:20C4/21B-17/74LS245! §=:20C3/19B-17/74LS245! B:28E5/9B-17/74PCr2. 

B:30D5/18B-3/74PCT245! =8:32F5/34F-16/TMM2018D 25! 8:32F2/32F-8/74 245 

B:32H2/RN10-8/4610X_101_102! 1:35D5/15B-4/ 74PCT244 1:39€7/34D-J12)ND DELDGA 

T:40G4/32B-16/74LS374! 1:41£4/28A-4/74LS273 0:41C7/24A-16/ 74PCT244 
0:41C5/25A-16/74PCT244! B:4283/32H-7/SC2661! T:47C4/3C-5/74PCT374! 

T:47E4/6D-5/ 74PCT374! 

1:3D3/19A~-2/74LS244 T:13C5/10A-2/ 74ALS534! 

T:13ES/8A-2/74ALS534! 0:19C4/23B-19/27256! 1: 20E6/8C-3/ 74PCT373 

T:20E6/8C-2/74PCT373! B:20C7!/29B-18/74LS245! 6B: 20C6/27B-18/74LS245 

B:20C4/21B-18/74LS245!) B:20C3/19B-18/74L5245! = B: 2BES/9B-18/ 74PCT245 
B:30D5/18B-2/74PCT245! =B:32F5/34F-17/TMM2018D 25! B:32F2/32F-9/ 74 PCT 245! 

B:32H2/RN10-9/4610X 101 102! 1:35D5/158-2/ 74PCT244 1:39C7/34D-K13)ND DELDGA 

14064/32B-19/74LS374! 1I:41E4/28A-3/74LS273 0:41C7/24A-18/74PCT244' 

341C5/25A-18/74PCT244! = =B:42B3/32H-8/SC2661' = T:4704/3C-2!74PCT374) 
3:47E4/6D-2/74PCT374! 

:3D2/17A-17/74LS244 4 1T:13E3/9A-19/74ALS534! 

31303/12A-19/74ALS534! 0:19C6/26B-11/27256! 1: 20E5/9C-18/74PCT373 

120E5/9C-19/74PCT373! B:20B7/28B-11/74LS245! OBG / 24B-11/74LS24 
:20B4/20B-11/74L5245! B:2083/16B8~-11/74L5245! 68:28E3/10B-11/ 74PCT24%t 

128B7/8B-17/74LS244 B:30D3/17B-9/74PCT245! =B:32F7/35F-9/TMM2018D 25 

:32F3/33F-2/74PCT245! B:32H2/RN10-10/4610X 101 102: 1:35D3/14B-17/ 74PCT244 

    

D
e
B
a
r
y
 
o
n
 

0:40G6/33B-18/74LS244! 0:41C2/27A-3/74PCT244! 247021 7C-19/74PCT374! 
TE214C-19174PCT374! 

D2147A-15/74L5244 T:13E3/9A-16/74ALS534! 

T:13C3/12A-16/74ALS534! =0:19C6/26B-12/27256! 1:20ES/9C~17/74PCTIT3 
320E5/9C-16/74PCT373! 8B:20B7/28B-12/74LS245! OBG / 24B-12/ 74LS245! 

OB4/20B-12/74LS245! B:20B3/16B-12/ 7415245! :28E3/10B~12/74PCT245! 
0D3/17B-8/74PCT245! = B:32F7/35F-10/TMM2018D 25! 8B:32F3/33F~-3/74PCT245! 

  

     
B:32H4/RN11-2/4610X 10% 102! 1[:35D3/14B-15!/74PpcT244 0: 40GG6 / 33B-16/ 7418244! 

0:4102/27A-5/74PCT244! =9T:47C2/7C~16/74PCT374! 9 =T:47E2/4C-16/74PCT374! 
T:25F5/18F-14/PAL16R4D! 

0:4E3/33C-18/74F244! = 1:39C7/34D-C10/ND DELDGA 
0:3G6/B-B6/! 1:41C7/24A-17/74PCT244    

G6/B-B13/! 1:4107/24A-15/74PcT244 
G6IB-B7/!  1;4107/24A-13/74PCT244 

13G5/B-B8/!  1:4107/24A-11/74PCT244 
:3G5/B~B1i7/!  1:4107/24A-8/ 74PCT244 
:3G65/B-B5S/! 1:41C7/24A-6 | 74PCT244 

:3G5/B-B4i!  1:41C7/24A-4/ 74PCT244 
23G5/B-B1S/!  1:4107/24A-2/ 74PCT244 
:33ES/TP1-1/TESTPOINT! 0:33B7/28F~Si1/ND DELILAH! 

141E4/2BA-19/ 7415273! 1:41F5/14A-5/74L538 
141E4/28A-16/74LS273! 1:41F4/29A-5/74F08 
144E4/28A-15/74LS273! 1:41F5/14A-9/74LS38 
141E4/28A-12/74L8273! 1: 41F5/14A-4/ 741838 
:6B2/10D-14/PALIGR8D! = 1:7D2/3A-11/74F244 
:7C5/8G~2/74F0O 1:12E4/2C-G/ PALIGL8D 
:33B7/28F-AG/ND DELILAH! 1:40D7/35C~21/MC68705U3 
16D2/40D-3/PAL16R8D 1 :6D4/SD-9/ PAL1GR4D 
212D2/41D-14/PALIGL8D! 1;36B6/25H-5/74FOO 1: 36B6/25H-9/74F00 
:39C7/34D-L6/ND DELDGA! 1:45€4/9G-3/ PALIGR4AD 

27D2/3A-9/74F24T! 0: 7E1/RN13-6/4610X 101 102! 
:33B7/28F-R1i3/ND DELILAH ~— 
14C6/SC-16/74F244! 1:8C3/3D-4/AM29C821 
14E3/33C-12/74F244! 1:39C7/34D-A12/ND DELDGA 

23F3/16G~-13/74LS244 1:2305/23H-17/74PCT244 
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M3202C ND120/CX SIGNAL CROSS REFERENCE 

1: 29B3/22G~8/TMM2018D 25 1:29D3/24G=-8/TMM2018D 25 

1:29D6/25G-8/TMM2018D 25 0:3387/28F-M17/ND DELILAH! 

LAi1 7 1:3F3/16G-11/74L9244 ~1:23D5/23H-15/74PCT244 

1:29B3/22G-7/TMM2018D 25 1:29D3/24G~7/TMM2018D 25 

1:29D6/25G-7/TMM2018D 25 0:33B7/28F-M15/ND DELILAH! 
LA12 7 1:3F3/16G-8/74LS244 1:23D5/23H-13/74PCT244__ 

I: 29B3/22G-6/TMM2018D 25 1:29D3/24G~6/TMM2018D 25 

1:29D6/25G-6/TMM2018D 25 0:33B7/28F-Li7/ND DELILAH! 

LA13 7 1:3F3/16G-6/74LS244 1:23D5/23H-11/74PCT244— 
1:29B3/22G-5/TMM2018D 25 1:29D3/24G-S/TMM2018D 25 

1:29D6/25G-S/TMM2018D 25 0:33B7/28F-L15/ND DELILAH! 

LA14 7 1:3F3/16G-4/74LS244 1:23D5/23H-8/74PCT244 ~ 

1:29B3/22G-4/TMM2018D 25 1:29D3/24G-4/TMM2018D 25 

1:29D6/25G-4/TMM2018D 25 0:33B7/28F-K1G/ND DELILAH! 

LAGS 7 1:3F3/16G-2/74LS244 1:23D5/23H-6/74PCT244 — 

1:29B3/22G-3/TMM2018D_ 25 1:29D3/24G-3/TMM2018D 25 

1:29D6/25G-3/TMM2018D 25 0:33B7/28F-K17/ND DELILAH! 
LA16 7 1:3F2/47G-17/74LS244 ~1:23D5/23H-4/74PCT244_ 

1:29B3/22G-2/TMM2018D_25 1:29D3/24G-2/TMM2018D_25 

129D6/25G-2/TMM2018D 25 0:33B7/28F-K14/ND DELILAH! m 

   

        

   

      

I 

  

:29B6/23G-8/TMM2U18D 25 

:29B6/23G-7/TMM2018D 25 

:29B6/23G-6/TMM20180 25 

129B6/23G-S/TMM2018D 25 

:29B6/23G-4/TMM2018D 25 

2 29B6/23G-3/TMM2018D 25 

:29B6/23G-2/TMM2018D 25 

:29B6/23G-1/TMM2018D 25 

LAL? 7 1:3F2/17G-15/74L8244 ~1:23D5/23H-2/74PCT244_ 
1:29B3/22G-1/TMM2018D 25 1:29D3/24G-1/TMM2018D 25 

1:29D6/25G-1/7TMM2018D 25 0:33B7/28F-J17/ND DELILAH! 
LAi8 7 1:3F2/17G-13/74LS244 ~1;23D3/15G-17/74PCT244 

1:29B3/22G-23/TMM2018D 25 1:29D3/24G-23/TMM2018D 25 
1:2986/23G-23/TMM2018D_25 1:29D6/25G-23/TMM2018D 25 
0:3387/28F-K1S/ND DELILAH! = 

LA19 7 1:3F2/17G-11/74L8244 = 1:23D3/15G-15/74PCT244 

1:29B3/22G-22/TMM2018D 25 1:29D3/24G-22/TMM2018D 25 
1:29B6/23G-22/TMM2018D_25 1:29D6/25G-22/TMM2018D 25 
0:33B7/28F-J16/ND DELILAH! ~ 

LA20 7 1:3F2/17G-8/7418244  1:23D3/45G~-13/74PCT244 
1;2983/22G-19/TMM2018D 25 1:29D3/24G-19/TMM2018D 25 
1:29B6/23G-19/TMM2018D 25 1:29D6/25G-19/TMM2018D 25 
0:33B7/28F-H17/ND DELILAH! ~ 

La21 3 E:3F2/17G-6/74L8244 1: 23D3/1SG-11/74PCT244 
0:33B7/28F-J14/ND DELILAH! 

LA22 3 1:3F2/17G-4/74ES244 1: 23D3/15G-8/74PCT244 
0:33B7/28F-H16/ND DELILAH! 

LA23 3 1:3F2/17G-2/74LS244 1:23D3/15G-6/74PCT244 

0:33B7/28F-J15/ND DELILAH! 
LAAO 3 1:32F5/34F-8/TMM2018D 25 1:32F7/35F-8/TMM2018D 25 

0:33B7/28F-K1/ND DELIEAH! ~ 
LAA1 3 1:32F5/34F-7/TMM2018D 25 1:32F7/35F-7/TMM2018D 25 

0:33B7/28F-J4/ND DELILAH! ~ 
LAA2 3 1:32FS/34F-6/TMM2018D 25 1:32F7/35F-6/TMM2018D 25 

0:33B7/28F-K2/ND DELILAH! ~ 
LAA3 3 2F5/34F-S/TMM2018D 25 1:32F7/35F-S/TMM2018D 25 

3B7/28F-J3/ND DELILAH! - 
LAPA~ 5 3D3/15G-1/74PCT244 3D3/15G-19/ 74PCT244 

3DS/23H-1/74PCT244 1:23D5/23H-19/74PCT244 = 0: 24A2/216-12/ PALIGI.HI)! 
LBAO 4 1:32F5/34F-4/TMM2018D 25 1:32F7/35F-4/TMM2018D 25 

0:33B7/28F-L1/ND DELILAH! 1:36B3/15D-9/ PALIGR4D 
LBAt 4 1:32F5/34F-3/TMMZ018D 25 1:32F7/35F-3/TMM2018D 25 

3B7/28F-M1/ND DELILAH!  1:36B3/15D-8/PAL16R4D 
LBA2 3 :32F5/34F-2/TMMZ018D 25 1:32F7/35F-2/TMM2018D 25 

133B7/28F-K4/ND DELILAH! ~ 
LBA3 4 2F5/34F-1/TMM2018D 25 [:32F7/35F-1/TMM2018D 25 

3B7/28F-Nt/ND DELILAH! 1:36B3/15D-7/PALI6R4D 
LBDO 9 1:3E7/4G-17/74F244 B:10D6/6A-13/74AS648! 

B:11D5/6B-11/74AS646! 1:14D6/6C-19/74PCT374! —-::44B2/3H-2/AN29C82 
6C5/2F-3/PALIGL8B B:46D2/1H-2/AM29833! 1:47E4/G6D-18/74PCT374 

O:47AS/RN25-2/4610X 101 102! 
LBD1 3 1; 3E7/4G~15/74F244 ~B:10D6/6A-14/74AS648! 

B:11D5/6B-10/74AS646! 1T:14D6/6C-16/74PCT374! 1: 44B2/3H-3/ AM29C821 
6C5/2F-4/PALiGL8B B:46D2/1H-3/AM29833! 1 :47E4/6N-17/74PCT374 

0:47A5/RN25-3/4640X 101 102! 
LBD1O 8 1:3D7/SG-13/74F244 ~B:10D4/5A-15/ 7445648! 

B:11D4/7B-9/74aS646! 7:14D5/4B-15/74PCT374! 11: 44BS/4H-3/AM29C821 
B: 46D4/ 2H-4/AM29833! 1:47E2/4C-14/74PCT374 0:47A4/RN24-4/4610X 101 102! 

LED11 8 1:3D7/SG-11/74F244 8B: 10D4/5A-16/74AS648! 7 
B:11D4/7B-8/74AS646! 1T:14D5/4B-12/74PCT374! 1:44B5/ 4H-4/ AM29C821 

B:46D4/2H-5/AM29833! 1:47E2/4C-13/74PCT374  0:47B4/RN24~5/4610X 101 102! 
LBDIZ a 1:3D7/5G-8/74F244 B:10D4/5A-17/74AS648! 7 

B:11D4/7B-7/74AS646! T:14D5/4B-9/74PCT374!—-1:44BS/4H-5/AM29C821 
B:46D4/2H-6/AM29833!  1:47E2/4C-8/74PCT374 0:47B4/RN24-G/4610X 101 102: 

LBD13 8 1:3D7/SG-6/74F244 B:10D4/5A-18/74AS648! - = 

Printed at: 14:36 18/ 611987
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LBD14 

LBDIS. 

LBD16 

LBD17 

LBD18 

LBD1i9 

LBD2 

LBD20 

LBD21 

LBD22 

LBD23 

LBD3 

LBD4 

LBDS 

LBD6 

LBD? 

LBD8& 

LBD 
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LDEXM™ 
LDR 

LERR™ 

434 
#50 

LEVO 
LHIT 
LOAD~ 

LOCK~ 

LOEN2S~ 
LOEN™ 

"So 

LPERR™ 
LSHADOW 

LUAQ 
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13 

P
e
d
 

20 

B:11D4/7B~6!74AS646! 
B: 46D4/ 2H-7 /AM29833! 

Page 15 

T:14D5/4B-6/74PCT374! 1: 44BS/4H=6/ AM29C821 

T:47E2/4C-7/74PCT374 0:4784/RN24-7/4610X 101 i102! 
¥:3D7/5G-4/74F244 B:10D4/5A-19/ 7445648! 

B:11D4/7B-5/74AS646! 

B:46D4/2H-8/AM29833! 

T:14D5/4B-5/74PCT374! 1:44B5/4H-7/ AM29C821 

T:47E2/4C-4/74PCT374 9 0:47B4!RN24-8/4610X 101 102: 

1:3D7/5G-2/74F244 6B:10D4/5A-20/ 7445648! 
B:11D4/7B-4/74AS646! 

B:46D4/2H-9/AM29833! 

B:10D2/4A~13/74AS5648! 

1:44B5/4H-9/AM29CB21 
B:10D2/4A-14/74A5648! 

1:44B5/ 4H-10/AM29C821 

B:10D2/4A-15/74A5648! 

1:44B2/3H-11/AM29C821 
B:10D2/4A-16/74A5648! 

1:44B5/4H-11/AM29C821 

T:14D5/4B-2/74PCT374! 1:44B5/4H-8/AM29C821 

1:47E2/4C-3/74PCT374 0:47B4/RN24-9/4610X 10! 02! 

T:14D3/3B-19/74PCT374! ~ 
1:47C4/3C-18/ 74PCT374 

:14D3/3B-16/74PCT374! 

147C4/3C-17/74PCT374 

:14D3/3B-15/74PCT374! 
147C4/3C-14/ 74PCT374 

:14D3/3B-12/74PCT374! 

:47C4/ 3C-13174PCT374 

O:47A3/RN23-2/4610X 101 LO2! 

O:47A3/RN23-3/4610X {01 102! 

O:47A3/RN23~4/4610X 101 102! 

e
e
e
 

O:47BA/RN23-5/4610N_ 101 102! 

1:3E7/4G-13/74F244 B:10D6/64-15/74AS648! 
B:11D5/6B-9/74AS646! 

B: 46D2/ 1H-4/AM29833! 
B:10D2/4A-17/74A5648! 

1:47C4/3C-8/ 74PCT374 

B:10D2/4A-18/74A5648! 

1:4704/3C-7/74PCT374 
B:10D2/4A-19/74AS648! 

1:47C4/3C-4/74PCT374 

B: 10D2/4A-20/74AS648! 
1:47C4/3C-3174PCT374 

1:3E7/4G-11/74F244 

B:11D5/6B-8/74AS646! 

1:46C5/2F-5/ PALIGL8B 

T:14D6/6C-15/74PCT374! 11: 44B2/3H-4/AM29C821 
1:47E4/6D~14/74PCT374 0:47A5/RN25-4/4610X 101 102! 
T:14D3/ 3B-9/74PCT374! 7~ 
0:47B3/RN23-6/4610X 101 102! 
T:14D3/3B-6/74PCT374! ~ 

0:47B3/RN23-7/4G10X_ 101 102 
T:14D3/3B-5/74PCT374! ~ 

0:47B3/RN23-8/4610X 101 102! 
T:14D3/3B-2/74PCT374! ~ 
0:47B3/RN23-9/4610X 101 102! 

B:10D6/6A-16/74AS648!— 

1:44B2/3H~5/AM29C821 
1:47E4/6D-13/74PCT374 

T:14D6/6C-12/74PCT374! 
B:46D2/1H-5/AM29833! 

0:47B5/RN25-5/4610X 101 102! 

1:3E7/4G-8/74F244 B:1006/6A-17/74AS648! 

B:11D5/6B-7/74AS646! 

1:46C5/2F-6/PALIGL8B 
O0:47BS/RN25-6/4610X 101 

1:44B2/4H-G/AM29CB82! 

1: 47E4/6D-8/74PCT374 

T: 1406 /6C-9/74PCT374! 
B: 46D2/ 1H-6/AM29833! 

102! 

1:3E7/4G-6/74F244 B:10D6/6A-18/74A4S648! 
B:11D5/6B-6/74AS646! 

B:46D2/ 1H-7/AM29833! 

T:14D6/6C~6/ 74PCT374! 

1:47E4/6D-7/ 74PCT374 

1:44B2/3H-7/AM29C821 

O:47BS/RN25-7/4610X 101 102! 

1:3E7/4G-4/74F244 B:10D6/6A-19/ 7445648! 

B:11D5/6B-5/74A5646! 

B:46D2/1H-8/AM29833! 

T:14D6/6C-5!74PCT374! 
1: 47E4/6D-4 /! 74PCT374 

1:44B2/3H-8/AM29C821 

0:47B5/RN25-8/4G610X 101 102 
1:3E7/4G-2174F244 8:10D6/6A-20/ 7448648! 

B:11D5/6B-4/74A5646! 

B:46D2/1H-9/AM29833! 

T:14D6/6C-2/74PCT374! 1:44B2/3H-9/ AM29C821 

T:47E4/6D-3/74PCTI74 0:47B5/RN25-9/4610X 101 102! 
1:3D7/SG-17/74F244 B:10D4/5A-13/ 7448648! 

B:11D4/7B-11/74A5646! 

B:46D4/2H-2/AM29833! 

T:14D5/4B-19/74PCT374! 1:4452/3H-10/AM29C821 

T:47E2/4C-18/74PCT374 0:47A4/RN24-2/4610X 101 102¢ 

1:3D7/5G-15/74F244 B:1004/5A-14/74AS648! 
B:11D4/7B-10/74AS646! 

B:46D4/2H-3/AM29833! 

1:3A4/16A-11/74LS244 
T:18C1/29A-1/74F08 1 

1:34D3/149F-8/PAL16R4D 
1:36F2/9D-6! 74F02 1:36F2/9D-5/74F02 

1:39C7/34D-E3/ND DELDGA 

126D4 /27H-8/74PCT244 

T:44D5/4B-16/74PCT374! 1: 44B5/ 44-2 /AM29C821 
1:47E2/4C-17/74PCT374 0:4 7A4/RN24-3/4610X 101 1021 
1:18B2/1SF-5/PALIGL8D ~~ 

1£:33B7/28F-P10/ND DELILAH 
1:34D4/22F-9/PALIGR4D T:36B5/14D-17/PSL16R4D! 

0: 39A4/RN17-7/4610X 101 103! 
1:42A1/114B-1/74LS04 ~ 

7T:34D4/22F-17/PAL16R4D! 

    

DG /BD-13/PALAGL8B! 
T:46D4/ 2H-10/AM29833! 

0:46F3/R21-2/3300HM! 

0:34D6/26H-12/PAL1G6GL8B! 
9C7/34D-M9/ND DELDGA! 

B?4D1/RN3-2/4610X 101102! 

  

O:2D4/A-C15/! 

OBG/SF-15/PALIG6RBD! 
T:46D2/1H-10/AM29833! 

1:46E5/8J-1/ 7419112 
1:47D7/4F-8! PAL16L8B 

1:40D7/ 35C-19/MCG6B705U3 
1:40D7/35C-20 /MC68705U3 

1:46E7/83-13/ 7415112 

1:4E3/33C-2/74F244 0:4C2/C-B1i2/T 

E2/RN1-8/4610X 101 

4B2/3H-1/AM29C821 
GB6 /SF-2/ PAL16GR&D 

  

102! 0:2D4/A-C20/! 

2C6 /33G-5/AM29C821~ 
OBG /SF-16/PAL16R8D! 

1:48E4/3F-4/ PALIGL&D 

T:50E6/6F-13/PALIGR&D! 

1:6D6/8D-7/PALiGL8B 0:46E7/8J-7/74LS112! 

1:3A4/16A-15/74LS244 

1:24A3/17F-3/74F10 1 

A3/22A-11/74L5244 

$C6/26B-8/27256 I 

  

1:22B6/18C-16/1DT6168A_20 

1:22C6/22C-16/1DT6168A 20 

1:22C4/21C-16/1DT6168A_20 

1:22D7/27C-16/1DT6168A 20 

1:22D2/24C-16/1DT6168A_20 

14:36 

:25F5/18F-4/ PALIGR4D 

3B7/28F-Q16/ND DELILAH! 
9C7/34D-F3/ND BDELDGA 0:39A4/RN17-6/4610X 101 103! 

219C4/238-8/ 27256 

1:24A2/21G-11/ PAL16L8D 

1:27D3!18G~4! 74FCTS21A 
1:368G6/32C-4/74F32  1:36B6! 32C-2/ 74F32 

O:417E4/31F-14/AN29841'— 
1:22B7/19C-16/1DTG6168A 20 

1:22B4/170-16/1DT6168A 20 1: 22B2/16C-16/1DT6168A 2 a _ _ 

1:22C7/23C-16/1DT6168A 20 
1: 22C2/20C~16/1DT6168A_20 

a 

1:22D4/25C-16/1DT6168A 20 
{:22F6/30C-16/IDT6168A 20 5 - 

1: 22D6/26C-16/IDTG6168A 2 

1:22F7/31C~1G6/1DT61G8A 2 

18/ 6/1987



M3202C 

LUA1 20 

+ 

+ 

+ 

LUA10 20 

+ 

+ 

+ 

+ 

LUA1L 20 

+ 

+ 

+ 

+ 

LUA12 9 

LUA2 20 

+ 

+ 

+ 

LUA3 20 

+ 

+ 

+ 

LUA4 20 

+ 

+ 

+ 

+ 

LUAS 20 

+ 

+ 

+ 

+ 

LUAG 20 

Printed at: 

NDi20/CX SIGNAL CROSS REFERENCE 

1:22F4/29C-16/1DT6168A_20 1:22F2/28C-16/IDT6168A_ 20 
1:3A3/224-8/74LS244 0: 17E4/31F-15/AM29841! 
1:19C6/26B-7/27256 1:19C4/23B-7/27256 = 1:22B7/19C-17/ 1DT61tG8A 20 
1:22B6/18C-17/IDT6168A 20 1:22B4/17C-17/IDT6168A 20 1: 2282/16C-17/111G1G8A _ a 

1:22C7/23C-17/1DT6168A 20 
1:22C2/20C-17/1DT6168A 20 6 _ 

1:22D4/25C-17/1DT6168A 20 
1:22F6/30C-17/1DTG168A 20 a ~ 

1:22F4/29C-47/1DT6168A_20  1:22F2/28C-17/1DT6168A_20 
1:3A2/23A-6/74LS244 T:17E2/30H-6/74F373! 
1:19C6/26B-2/27256 1:19C4/23B-2/27256 

1:22C6/22C-i7/1DT6168A 20 

1:22C4/21C-17/ 1DT616BA_20 1:22D6/26C-17/1DTGiG6G8A 

1:22D7/27C-17/IDT6168A 20 

1:22D2/24C-17/1DT6168A_20 1:22F7/31C-17/IDTO1G8A 

1:22B7/19C-7/ IDT6168A 20 
1:22B6/18C-7/1DT6168A_20 

1:22C6/22C-7/1DT6168A 20 

1:22C2/20C-7/1DT616B8A_20 

1:22D4/25C-7/1DT6168A 20 

122F7/31C-7/IDT6168A 20 

119C6/26B-26/27256 

122B6/18C-8/1DTG168A_ 20 

I 
1:3A2/234-4/74L8244 T:17E2/30H-5/74F373! 

I 

1 

1:22C6/22C~8/ 1DT6168A_20 

1:22€2/20C-8/1DT6168A_20 

4 122D4/25C-8/1DT6168A_20 

:22F7/31C-8/IDT6168A 20 
13A2/23A-2174LS244 

:18B2/15F-13/PAL16L8D! 

:36B5/14D-8/PAL1IGR4D 
13A3/22A-6/74L5244 

:19C6/26B-6/27256 

H
e
e
 
H
R
 

1:22C6/22C~18/1DT6168A 20 

1:22C4/21C-18/IDT6168A 20 

1:22D7/27C-18/IDT6168A 20 

1:22D2/24C-18/1DT6168A_20 

1:22F4/29C-18/1DT6168A 20 

1:19C6/26B-5/27256 

1:22B6/18C-19/1DT6168A 20 

1:22C6/22C-19/1DT6168A 20 

1:22C4/21C-19/1DT6168A_20 

1:22D7/27C-19/ IDTG168A_ 20 

1:22D2/24C-19/1DT6168A 20 

1:49C4/23B-26/ 27256 

:22B6/18C-18/1DTG168A_ 20 

1:1904/23B-5/27256 

1:22B4/17C-19/ 1DT6168A 20 

1:22B4/17C-7/1DTG168A_20 

1:22C7/23C-7/1DT6168A 20 

1:22D6/26C-7/ 1DT616BA_ 20 

1:22D2/24C-7/1DT6168A_ 20 

1:22F4/29C-7/ [DT6168A_20 

1:22B4/17C-8/1DTG6168A_20 

1:22C7/23C-8/ 1DT6168A_20 

1:22D6/26C-8/IDT6168A_20 

1:22D2/24C-8/1DT6168A_ 20 

1:22F4/29C-B/1DT6168A_ 20 
¥:17D6/11F-13/74837 

:27D6/11F-12/74537 T:17E2/30H-2/74F373! 

1:19CG/ 26B~27/27256 

0:17E4/31F-16/AM29841! 

1:19C4/23B-6/27256 

1:22B4/17C-18/I1DT6168A 20 

0 

1:22B7/19C- 

1:22B2/16C-7/1DTG6168A_20 

1:22C4/21C-7/1DTG1G8A 20 

1:22D7/27C-7/ IDTG6168A_20 

11 22F6/30C-7/1TDTG6168A_20 

1:22F2/28C-7/1DT6168A 20 

1:22B7/19C-8/ IDTG168A 20 

1: 22B2/16C~871DT6168A_20 

1:22C4/21C-8/ 1DT6168A_ 20 

1:22D7/27C-8/1DTGIGBA_20 

!:22F6/30C-8/IDTG168A_20 

1:22F2/28C-8/IDT61G8A 20 

1:17E7/31G=1/AM29841 

1:19C4/23B-27/ 27256 

18/1DT6168A 20 
1:22B2/16C-18/1DT6168A 

1:22C7/23C-18/1DT6168A 20 

1:22C2/20C-18/1DTG168A 20 

0 
£:22DG/26C-18/ IDTG168A 

1:22D4/25C-18/1DTG168A 20 

1: 22F6/30C~18/ 1DT6168A 20 
0 

1:22F7/31C-18/1DTG6168A_ 

1:22F2/28C-18/ IDT6168A_20 

1:3A3/22A-4174LS244 0: T7E4/31F-17/AM29841! 

0 

1:22B7/19C-19/ IDT61G8A 20 

1: 22B2/16C-19/ IDTG168A 

1:2207/23C-19/ IDT61G5A 20 

1:22C2/20C-19/ 1DT6168A_20 
0 

1:22D6/ 26C-19/1IDTG1GBA 

1:22D4/25C-19/ IDT6168A 20 

1:22F6/30C-19/1DT6168A 20 
0 

1:22F7/31C-19/1DTG6168A 

1:22F4/29C-19/1DT6168A 20 1:22F2/28C-19/ IDTG168A_ 20 

A3122A-2/74LS244 0; 17E4/31F-18/AM29841! 

1:19C6/26B-4/27256 1:19C4/23B-4/27256 1:22B7/19C-1/1CD6GiG8A 20 

  

1:22B6/18C-1/1DT6168A_20 

1:22C6/22C-1/1DT6168A_ 20 

1:22€2/20C~1/1DT6168A_20 

1:22D4/25C-1/TDT6168A_20 

1:22F7/31C-1/1DT6168A 20 

   
9C6/26B-3/27256 

1:22B6/18C-2/IDT6168A 20 

1:22C6/22C-2/1DT6168A 20 

1:22C2/20C-2/IDT6168A 20 

1:22D4/25C-2/1DT6168A_20 

1:22F7/31C-2/1DT6168A 20 

1:22B4/17C-1/IDT6168A 20 

1:22C7/23C-1/1DT6168A_ 20 

1:22D6/26C-1/IDTG6168A_20 

1:22D2/24C-1/ IDT6168A 20 

1:22F4/29C-1/IDT6168A 20 

:3A2/23A-17/74LS244 ~0:17E4/31F-19/AM29841! 

1:19C4/23B-3/27256 
1:22B4/17C-2/1DT6168A_20 

1:22C7/23C-2/IDT6168A 20 

1:22D6/26C-2/1DT6168A_20 

1:22D2124C~2/1DT6168A_20 

1:22F4/29C-2/1DTG168A_20 
1:3A2/23A-15/74LS244 ~0:17E4/31F-20/AM29841! 

1:19C6/ 26B-25/27256 

14:36 

1:19C4/23B-25/27256 

18/ 6/1987 

1:22B7/19C- 

1: 22B2/1G6C1/1DT61G8A_20 

1:22C4/21C-1/ 1DT6168A_20 

1:22D7/27C-1/1DT61G8A 20 

T:22F6/30C-1/1DTG6168A_ 20 

1: 22F2/28C-1/1DT6168A_20 

2/IDTG168A 20 
1:22B2/16C=2/1DT6168A 20 

1; 22C4/21C-2/TDT6168A 20 

1:22D7/27C-2/ IDT61G8A 20 

1:22F6/30C-2/INTG1IG8A 20 

1:22F2/28C-2/1DTG6168A 20 

1:22B7/19C-3/IDT61G68A 20 

2 

2 

2 

2 

2 

2 

2



M3202C ND120/Cx 

LUA7 

LUAS 

LUA9 

MCL 
MCLK 

MDLY~ 

MISO 

MIS1 

MOFF~ 

MOR25~ 
MOR™ 

MSIZEO™ 
MSIZE1~ 
MWRITESO~ 

MWRITE™ 

NOWRIT™ 
NUBD 
NUBI 
o1P 

o2N 

oco 

Printed at: 

#36 

#as 

B45 

#45 

#36 

B25 

#25 

20 

20 

20 

O
N
N
 

P
U
N
E
 

a 

SIGNAL CROSS REFERENCE Page 17 

1:22B6/18C-3/IDT6168A 20 1:22B4/17C-3/IDT6168A 20 1:22B2/16C-3/I1DTG1G8A 20 
1:22C6/22C-3/ 1DT6168A_20 1:22C7/23C-3/ IDT6168A_20 1:2204/21C-3/1DT6168A 20 

1:2aC2/20C-3/IDT6i68A 20 1:22D6/26C-3/IDT6168A 20) 1:22D7/27C-3/1DTG1G8A 20 

1:22N4/25C-3/1DT6168A_ 20 1:22D2/24C-3/IDT6168A 20 1:22F6/30C~3/1DT6168A 20 

1:22F7/31C-3/1DI6168A_20 1:22F4/29C-3/IDT6168A 20 1[:22F2/28C-3/1DTG6168A 20 
1:3A2/23A-13/74LS8244 0:17E4/31F-21/AM29841! 7 ~ 

1:19C6/26B-24/27256 1:19C4/23B-24/27256 1:22B7/19C-4/IDT6168A 20 

1:22B6/18C-4/IDT6168A 20 1:22B4/17C-4/ 1DT6168A_20 1:22B2/16C-47IDT6168A 20 

1:22C6/22C-4/1DT6168A 20 1:22C7/23C-4/1DT6168A_20 1:22C4/21C-4/IDT6168A 20 

1:22C2/20C~4/1DT6168A_20 1:22D6/26C-4/IDT6168A 20 1; 22D7/27C-4/ 1DTG61G8A_20 

1:22D4/25C-4/ 1DT6168A_ 20 1:22D2/24C-4/1IDT6168A 20 1:22F6/30C-4/IDT6168A 20 

  

:22F7/31C-4/1DT6168A 20) 1:22F4/29C-4/IDT6168A 20 1:22F2/28C-4/IDTO1G8A 20 I 
1:3A2/23A-11/74LS244 ~0:17E4/31F-22/AM29841! 

I 

I 

   
219C6/26B-21/27256 1:19C4/23B-21! 27256 1:22B7/19C-S/1DT6168A 20 

:22B6/18C-S/IDT6168A 20 1:22B4/17C-5/IDT6168A_ 20 1:22B2/16C-STIDT61G68A 20 

1:22C6/22C-S/IDTG6168A_ 20 1:22C7/23C-S/IDT6168A 20 1:22C4/21C-S/IDT61684_ 20 

1:22C2120C-S/1DT6168A 20 1:22D6/26C-S5/IDT6168A_ 20 1: 22D7/27C-S/1DTG168A_ 20 

1:22D4/25C-S/1DT6168A 20 1:22D2/24C-5/1IDT6168A 20 1:22F6/30C-S/IDTG1IG8A 20 

1:22F7/31C-S/1IDT6168A 20 1:22F4/29C-S/IDT6108A 20 1:22F2/28C~-S/IDTGI68A 20 
1:3A2/23A-8/74LS244 0:17E4/31F-23/AM29841! ~ ~ 

1:19C6/26B-23/27256 1:19C4/23B-23/27256 1:22B7/19C-6/ IDTG168A 20 

1:22B6/18C-G6/IDT6168A 20 1:22B4/17C-6/ IDT6168A 20 1:22B2/16C-671DT6168A 20 

1:22C6/22C-G/IDT61GB8A_ 20 1:22C7/23C-6/ 1DT6168A 20 1:22C4/21C~-G/INTG1G8A 20 

1:22C2120C-G/IDT6168A 20 1:22D6/26C-6/1DT6168A_ 20 1:22D7/27C-6/IDTG168A_ 20 

1:22D4/25C-6/1DT6168A_20 1:22D2/24C-6/IDTG168A 20 1:22F6/30C-G/IDTG1GBA 20 

$22F7/31C-G/IDTGiG8A 20 1[:22F4/29C-G/IDT6168A 20 1:22F2/28C-6/IDT61G8A 20 
21 7E4/34F~13/AM29841 1:17E5/32G-13/AM29841 7 
!17E2/30H-11/74F373 0:36F4/14C~11/74F00! 
133B7/28F-SS/ND DELILAH 6: 36E5/13D-13/PAL16L8D! 
136B5/14D-9/ PALT6R4D 
24F6/35A-1/7406 0:39C7T/34D-F12/ND DELDGA! 
:32D3/25F-13/AM29C821 1:33B7/28F-510/ND DELILAH 
:36F3/14C-8/74F00! ~ 
:36B5/14D-16/ PAL16R4D! 
76D2/10D-16/ PAL16R8D! L:7D2/3A-13/74F241 

:7D5/8G-S/ 74F00 
13AT/21A-16/74LS374! 1:3C6/B-A14/ 1: 7D2/3A-2/74F241 
STCLIAF-5S/74FO4 1:42E4/2C-5/PALIGL8D = 1:42B3/ 32H-12/SC2661 
23A7/21A-15/ T4LS374! 1:306/B-C1i4/ 1:42B3/32H-10/SC2661 A

H
H
H
 

O
n
 
R
R
 

:45C6/6G-3/PAL1GR4D 1:45C4/9G-4/PAL16R4D 

145E2/7G-4/PAL16R8B 8:45A5/SW2-3/SECME090320102! 

145A5/RN18-8/4610X 101 102! 
:6D6/8D-G6/PALI6L8B 0:48C7/14F-16/AM29C821! 

13A4/16A-13/74LS244 T:7D2/3A-7/74F241! 

:7E1/RN13~7/4610X 101102! 1:33B7/28F-Q11/ND DELILAH 1:48C7/14F~9/AM29C821 O
r
e
w
a
 

H 

336B6/32C-1/74F32 0:39C7/34D-N7/ND DELDGA! 

:6D2/10D-4/PAL1GR8D 1:6D6/8D-8/ PALI6L8B 
18E3/4D-23/AM29C821! 1:33B7/28F-F3/ND DELILAH 1: 36B5/14D-7/ PAL1GR4D 
:36C6/14G-4/74F08 B:46C5/2F-13/PALIGL3B! 1:46D5/ 14G-12/ 74F08 

:46D7/14G-10/74F08 = 1:47D7/4F-11/PALIGL8B 1: 48E4/3F-11/PALLGL8D 
:50B6/SF-4/PALIGR8D 1:50E6/6F-G/PALIGR8D 
145C4/9G-19/PAL16R4D! 1: 45E2/7G-2/PAL1GR8B 
5C6/6G-13/PAL16R4D! 1 :45E2/7G-3/PAL16R8B 

B:48E4/3F-13/PAL16L8D! 0:48C7/14F-21/AM29C821! 

149C3/15H-21/SIP1M9 1:49C5/15J~-21/SIP1M9 1: 49E3/15K-21/S1P1M9 
9E5/15L-24/SIP1M9 1:49G5/15N-21/SIPiM9 1:49G3/15M-21/SIP1M9 
2D6/1C-4/PALIGL8D 1T:45C6/6G-14/PAL16R4D! 

T:45C4/9G-14/PALIGR4D! 0:45E3/RNi8-5/4610X 101 102! 1:46C5/2F-1/ PAL1GL&B 
1: 48C7/14F-3/AM29C821 ~ 

6B3/15D-17/PAL16R4D! 
T:25F5/18F-16/PAL16R4D! 1:25G3/21F-9/AM9150 20 
T:25F5/18F-17/PALIGR4D! 1: 25G3/21F-8/AM9150_20 
:2H4/A-AQ! = B:42F3/D4-2/1N4148! B:42F3/R6-7/ 1KOHM! 

2F2/R5-1/ 1KOHM! 
HSIA-A10/ :2HS/A-C7/ 0:42E4/35G-7/75150P! 
2E4135G-6/75150P! 8:42F3/R7-2/2200HM! BB: 42F4/CB-1/1000pF! 

B:2D2/RN1-3/4610X_101 102! 0:2D3/A-C6! 

DW
H 

H
O
R
M
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oci 

OER™ 

OET™ 

OPCLCS 
osc 

osccL~ 

OUBD 
OUBI 

OUTGRANT™ 
OUTIDENT™ 

PAO 

PA1 

PA2 

PA3 

PA4 

PAS 

PAG 

PAT 

PANOSC 
PAN™ 
PARERR™ 
Pa~ 

PCRO 

PCR1 

PD1 

PD2 

PD3 

PD4 

PILO 

PIL 

PIL2 

PIL3 

PONI 

POWFAIL™ 
POWSENSE 
POWSENSE~ 

PPN10 

PPN11 

PPN12 

PPN13 

PPNi4d 

Printed at: 

146 

R46 

#25 

825 

W
N
N
n
n
 

» 
oh 

e
a
N
N
N
 

m
u
n
 

:38B1/10F-13/74F10 1:38B2/7F-9/74F14 BB: 3BA1/STR19-2/STR2 
:2D2/RN1-4/4610X 101 102! 0;2D3/A-A6/ 
:38B1/10F-2/74F10 1738B2/12F-1/748132 
146C5/2F-12/PAL16L8B! 1: 46D2/1H-1/AM29833 
246D4/2H-1/AM29833 
46C5/2F-18/PALIGL8B! 1: 46D2/1H-14/AN29833 
:46D4/2H-14/AM29833 
134D4/22F-15/PALIGR4D! 1: 38C4/29H-13/74F32 
:6D2/10D-1/PAL16R8D 1: 6D4/5D-1/PALIGR4D 
18C3/3D-13/AM29C824 1;8E3/4D-13/AM29C821 «1: 36D4/12D-1/ PALiGRED 
138C1/14F-3/74537!  1:48C4/13F-13/AM29C821 1:48C7/14F-13/AM29C821 
:50B6/SF-1/PALiGR8D 1:S0E6/6F-1/PALIGR8D 
:2D2/RN1-2/4640X 101 102! 0:2D2/A-B3/! 
:38B3/12F-9/748132 ~ 
:25F5/18F-13/PAL16R4D! 0:25G63/21F-11/AM9150 20 

125F5/18F-12/PAL16R4D! 0: 25G3/21F-10/AM9150 20! 
t4F5/C-C23/ 0: 7E3/2B-8/74F00! ~ 
14F5/C-C22/ 0: 7E1/RN3-10/4610X 10% 102! 
:7D2/3A-18/74F241! 7 
339C7/34D-L13/ND DELDGA! 0:40C4/34A-7/MM58274! 
:40G4/32B-3/74LS374 B:40D7/35C-33/MC68705U3! 
:39C7/34D-L12/ND DELDGA! 0:40C4/34A-6/MM58274! 

14064/32B-4/74LS374 B:40D7/35C-34/Mc68705U3! 
139C7/34D-K11/ND DELDGA! 0:40C4/34A-S/MM58274! 
140G4/32B-7/74LS374 B:40D7/35C-35/MC68705U3! 
:39C7/34D-M13/ND DELDGA! 0:40C4/34A-4/MM58274! 
140G4/32B-8/74L8374 8: 40D7/35C-36/MCG8705U3! 
:39C7/34D-L10/ND DELDGA! 1:40C4/34A-12/MM58274 
:40G4/32B-13/74L5374 B:40D7/35C-37/MC68705U3! 
139C7/34D-N12/ND DELDGA! 1:40C4/34A-11/MMS8274 
140G4/32B-14/74L5374 B:40D7/35C-38/MC68705U3! 
139C7/34D-N11/ND DELDGA! 1: 40C4/34A-10/MM58274 
140G4/32B-17/74L5374 :40D7/35C-39/MC68705U3! 
:39C7/34D-M10/ND DELDGA! 1: 40C4/34A-9/MM58274 
:40G4/32B-18/74L5374 B:40D7/35C-40/MC68705U3! 
:39C7/34D-E11/ND DELDGA! 1: 40D7/35C-8 /MC68705U3 

:33B7/28F-R9/ND DELILAH 0:39C7/34D-F13/ND DELDGA! 
:6D6/8D-17/PAL16L8B! 1:33B7/28F-S14/ND DELILAH 
16C7/12C-4/74F32 0:39C7/34D-A4/ND DELDGA! 

146D7/14G-9/74FO8 1:47D7/4E-6/PALIGL8B 
:33B7/28F-Q15/ND DELILAH! 1:40D7/35C-24/MC68705U3 
133B7/28F-Q17/ND DELILAH! 1: 40D7/35C-23 /MC68705U3 

$2B6/13B-2/74F04T 9 1:4C6/5C-1/74F244 1:4C6/S5C~19) 74244 
1:4E3/33C-1/74F244 1:4E3/33C-19/74F244 «11: GD4/5D-t1/ PAL16R4D 
:BE3/4D-1/AM29C8241. 1: 12E4/2C-8/PALIGL8D 1: 17E4/ JLF-1/AM29841 
!47E2/30H-2/74F373 9 1:32D3/25F-1/AM29C821 1: 34D3/ 19F-11/ PAL16R4D 
134D4/22F-11/PALIGR4D 1:36B5/14D-11/PAL16R4D 1: 36B3/ 15D-11/ PAL16R40 
:50B6/5F-11/PALIGR8D 
2: 2B6/13B-4/74F04! 1:25F5/18F-11/PALiIGR4D 

:26D4/27H-1/74PCT244 
:2B7/13B-6/74F04! 1:6D2/10D-11/PALI6R8D 
>6D6/8D-14/PAL16L8B! T:8C3/3D-1/AM29C821 B:12D2/11D-15! PAL16L8D! 

2D6/1C-9/PALIGL8D 1:50E6/6F-11/PALI6R8D 
:2B7/13B-8/74F04! 1:36D4/12D-11/PALI6R6D 
144D4/5H-13/AM29861A 1:45E2/7G-11/ PALIGR&B 1:47D7/4F-7/ PALIGL8B 

8C4/13F-1/AM29C821-£:48C7/14F-1/AM29C821 
1:3A4/16A-2/74L8244 0:33B7/23F-A8/ND DELILAH! 
1;34D6/26H-2/PALI6L8B - 
:3A3/22A-17/74L5244 0:33B7/28F-D9/ND DELILAH! 

4D6 / 26H-3/ PAL16L8B = 
A3122A-15/74LS244 0:3357/28F-BB8'ND DELILAH 

4D6 { 26H-4/ PAL16L8B ~ 
AI/22A~13/74L8244 0:33B7/28F-C9/ND DELILAH! 

4D6 / 26H-5/ PALL6L8B i 
0:33B7/28F-C8/ND DELILAH! 0:39A4/RN17-3/4610X 101 103 
1:39C7/34D-E2/ND DELDGA 1: 40D7/35C-22/MC68705U3 — 
133B7/28F-Pi1/ND DELILAH 0:39C7/34D-E12/ND_DELDGA! 
8C6I7F-10/74F14! 1:39C7/34D-A10/ND DELDGA 
ID4/C1-4/10nF! 0:4C4/C-A29/! 0: 4C4TC-B29/! 
C4 IC-C291! 1:38C6/7F-11/74F14 

4D5/4B-14/74PCT374 0:23D5/23H-3/74PCT244! 
7D6/19G-17/74FCT521A B:28E5/9B-9/74PCT245! «1: 29F4/20G-7/1MS1403 25 

C
O
O
M
A
 

D
H
 
O
N
 
H
H
H
 

R
H
 
N
H
R
 
H
E
H
 
H
R
 

R
R
 

H
O
R
 

H
O
 

  

H
O
R
 
M
O
H
 

O
M
 
H
m
 

  

   

   
B:29B6/23G-17/TMM2018D 25! = 1:31D5/10G-17) 74PCT244 
1:14D5/4B-13/74PCT374 ~0:23D5/23H-S/ 74PCT244! 

1:27D6/19G-15/74FCT521A B:28E5/9B-8!/74PCT245! 1: 29F4/20G-6/1MS1403 25 
B: 29B6/23G-16/TMM2018D 25! 1:31DS/10G-15/ 74PCT244 ~ 

1:14D5/4B-8/74PCT374 0:23D5/23H-7/ 74PCT244! 

1:27D6/19G-13/74FCTS21A B:28E5/9B-7/ 74PCT245! 1: 29F4/20G-S/1MS1403 25 
B:29B6/23G-15/TMM2018D 25! 1:31D5/10G-13/ 74PCT244 ~ 
1:14D5/4B-7/74PCT374 0: 23D5/23H-9/74PCT244! 

1:27D6/19G-14/74FCT521A 5B: 28E5/9B-6/ 74PCT245! 1: 29F4/20G-4/1MS1403 25 

B:29B6/23G-14/TMM201B8D 25! 1:31D5/10G-11/74PCT244 
1:14D5/4B-4/74PCT374 0:23D5/23H-12/ 74PCT244! 

1:27D6/19G-8/74FCT521A B:28E5/9B-5/74PCT245! 1:29F4/20G-3/1MS1403 25 

14:36 18! 611987
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B:29B6/23G-13/TMM2018D 25! 1:3105/10G-8/74PCT244 
PPN15 7 1:14D5/4B-3/74PCT374 0:23D5/23H-14/74PCT244! 

1:27DG6/19G-6/74FCTS21A B:28E5/9B-4/74PCT245! =: 29F4/20G-19/ 1MS1403 25 
B:29B6/23G-11/TMM2018D 25! 1:31D5/10G-6/74PCT244 ~ 

PPN16 7 1: 44D3/3B-18/74PCT374 0: 23D5/23H-16/74PCT244! 
1:27D6/19G-4/74FCTS21A B:28E5/9B-3/74PCT245! = 1: 29F4/20G-2/1MS1403 25 
B:29B6/23G-10/TMM2018D 25! 1:31D5/10G-4/74PCT244 ~ 

PPNi7 t 1:44D3/38-17/74PCT374 —0:23D5/23H-18/ 74PCT244! 
1:27D6/49G-2/74FCTS21A B:28ES/9B-2/74PCT245! =F: 29F4/20G-1/1MS1403 25 
B:2986/23G-9/TMM2018D 25! 1:31D5/10G-2/74PCT244 

PPN1B 8 1:414D3/3B-14/74PCT374” 0:23D3/15G-3/74PCT244! 
1:27D3/18G-17/74FCT521A B:28E3/10B-9/74PCT245! 0: 28B7/8B-3/74L5244! 
B:29B3/22G-17/TMM2018D 25! 1:29F4/20G-18/1MS1403 25 1:31D3/14G-17/74PCT244 

PPN19 9 1: 14D3/3B-13/74PCT374 ~0:23D3/15G-5/74PCT244! ~ 
1:27D3/18G-15/74FCTS521A B:28E3/10B-8! 74PCT245! 0: 28B7/BB-S/ 7415244! 

B:29B3/22G~16/TMM2018D 25! 1:29F4/20G~17/1MS1403 25 1:31D3/11G~15/74PCT244 

1:45C4/9G-5/PAL16R4D 
PPN20 9 1:14D3/3B-8/74PCT374 0:23D3/15G-7/74PCT244! 

1:27D3/18G-13/74FCT521A 8: 28E3/10B-7/74PCT245! 0: 28B7/8B-7/74LS244! 
B:29B3/22G-15/TMM2018D 25! 1:29F4/20G~16/1MS1403 25 1:31D3/11G-13/ 74PCT244 

1:45C4/9G-6/ PALL 6R4D 
PPN21 9 1:14D3/3B-7/74PCT374 0:23D3/15G-9/74PCT244! 

1:27D3/18G-11/74FCT521A 8B: 28E3/10B-6/74PCT245! 0:28B7/8B-9/74LS244! 
B:29B3/22G-14/TMM2018D 25! 1:29F4/20G-15/1MS1403 25 1:31D3/11G-11/74PCT244 

1:45C4/9G-7/PAL16R4D 
PPN22 9 1:14D3/3B-4/74PCT374 0:23D3/15G~-12/74PCT244! 

1:27D3/18G-8/74FCTS21A B:28E3/10B-5/74PCT245! 0: 28B7/ 8B-12/ 74LS244! 
B:29B3/22G-13/TMM2018D 25! 1:29F4/20G-13/1MS1403 25 1:31D3/11G-8/74PCT244 
1:45C4/9G-8/PAL16R4D — ~ 

PPN23 3 1:14D3/3B-3/74PCT374 0:23D3/15G-14/74PCT244! 
1:27D3/18G-6/74FCTS21A B:28E3/10B~4/74PCT245! 0: 28B7/ 8B-14/ 74LS244! 
B:29B3/22G-11/TMM2018D 25! 1:29F4/20G-14/1MS1403 25 1:31D3/11G-6/74PCT244 
1:45C4/9G-9/PAL1GR4D ~ 7 

PPN24 3 B:28E3/108-3/74PCT245! 0: 2887/8B-16/ 7415244! 
B:29B3/22G-10/TMM2018D 25! 

PPN25 4 B: 28E3/10B-2/74PCT245!_ 0: 28B7/8B~-18/74LS244! 
B:29B3/22G-9/TMM2018D 25! 1: 29F4/20G-12/1MS1403 25 

PPosc 2 0:38Di/13C-5/74LS393!” 1:42B3/32H-20/SC2661 Ai 
PRES #40 2 1:40G6/33B-17/74LS244 0:40F7/13G-4/74F04! 
Ps~ 3 1:6C7/12C-1/74F32 0:39C7/34D-A7/ND DELDGA! 

1:47D7/4F-4/ PALI6L8B ~ 
PTO 2 B:29D6/25G-17/TMM2018D 25! 8B: 30D5/18R-11/74PCT245! 
PT1 2 B:29D6/25G-16/TMM2018D 25! 8:30D5/18B-12/74PCT24S! 
PT10 3 B:29D3/24G-15/TMM2018D 25! B:30D3/17B-13/74PCT245! 

1:33B7/28F-Q7/ND DELILAH 
Prit 3 B:29D3/24G-14/TMM2018D 25! B:30D3/17B-14/74PCT245! 

1:33B7/28F-R8/ND DELILAH 
pri2 3 B:29D3/24G-13/TMM2018D 25! B:30D3/17B-15/74PCT245! 

1:33B7/28F-R7/ND DELILAH 
PT13 3 B:29D3/24G-11/TMM2018D 25! B:30D3/17B-16/74PCT245! 

1:33B7/28F-S8/ND DELILAH 
PT14 3 B:29D3/24G-10/TMM2018D 25! B:30D3/417B-17/74PCT245! 

1:33B7/28F-P8/ND DELILAH 
PT15 3 B:29D3/24G-9/TMM2018D 25! B:30D3/17B-18/74PCT245! 

1:33B7/28F-S9/ND DELILAH 
PT2 2 B:2906/25G-15/TMM2018D 25! 8:30D5/18B-13/74PCT245! 
PT3 2 9D6/25G~14/TMM2018D 25! B:30D5/18B-14/74PCT245! 
PT4 2 9D6/25G-13/TMM2018D 25! B:30D5/18B-15/74PCT245! 
PTS 2 B:29D6/25G-11/TMM2018D 25! B:30D5/18B-16/74PCT245! 
PT6 2 B:29D6/25G-10/TMM2018D 25! B:30D5/18B-17/74PCT245! 
PT? 2 9D6/25G-9/TMM2018D 25! B:30D5/18B-18/74PCT245! 
PTS 2 :29D3/24G-17/TMM2018D 25! B:30D3/178-11/74PCT245! 
PTS 3 :29D3/24G-16/TMM2018D 25! 8: 30D3/17B-12/74PCT245 

:33B7/28F-S7/ND DELILAH 
PWCL 2 8C4/29H-14/74F32! 1:39C7/34D-A11/ND DELDGA 
Qa~ #50 14 OEG6/GF-19/PALi6R8D! 7 
QB~ #50 1 OE6 /6F-18/PALIGR8D! 
oc™ “so 1 (OE6/GF-17/PAL1G6R8D! 
QD aso 1 OE6 / 6F-16/PAL16R8D! 
Qo 2 :6D4/SD-17/ PAL1GR4D! 1:412D2/11D-1/PALi6L8D 

Qu1 “601 :6D4/5D-16/ PAL16R4D! 
Qr2 2 :6D4/5D-15/PALiGR4D! 1:12D2/11D-2/PAL16L8D 
RAS 4 9B6/9H-1/74F00 1:49D6/9H-9/74F00 1:49F6/8G-9/74F00 

:50E6/6F-15/PAL16R8D! 
RAS~O #49 3 :49BG6/9H-3/74F0O! 1:49C3/15H-27/SIP1M9 

9C5 1150-27181 P4M9 
RAS “1 #493 9E3/15K-27/SIPIM9 1:49E5/15L-27/SIP1M9 

0:49D6/ 9H-8/74F00! 
RAS” 2 #49 3 1:49G5/15N-27/SIP1M9 1:49G3/15M-27/SIP1M9 

0:49F6/8G-8/74F00! 
RD #42 2 1:42B3/32H-3/SC2661 0:42F6/7F-4/74F14! 

Printed at: 14:36 18! 611987
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RDATA 

READ 
REF100~ 
REFRQ25_ 
REFRQSO™ 
REFRQ™ 

REF™ 

RERR™ 

RESET 
RESTART™ 
RFO 

RFI 

RGNT~ 

RINR™ 

RLRQ™ 
RMM~ 

ROCLK™ 
RRF™ 
RTOSC 

aT™ 

RUART™ 
RUN™ 
RWCS™ 

RXD 
SAPR 
scons” 

SELSMS~ 

SEMRQ25~ 
SEMRQ50O™~ 

SEMRQ™ 
SEM™ 
SHORT™ 
sioc™ 
SLOW 
so 

SPEA 

SPEAL 

SPES 
SPESL 
SSEMA~ 

STATO 
STATI 
STAT2 
STAT3 

STAT4 

STAT? 

STOc™ 

STOP™ 

STP 

SWDIS™ 

SWLD 
SWMCL™ 

TBMT™ 

TERM 

Printed at: 

#40 

nas 
a8 

#41 

#40 
n34 

#12 

Rai 

a8 

Hae 

nay 

wa? 

#40 

#40 
R40 

#40 

R46 

a 
U
n
n
n
 

np 
a 

a
t
e
 

w
n
 

W
N
n
 

Bb 
B
N
N
N
N
W
 

o
N
 

u
e
 

w
e
n
 

U
N
n
e
n
 

A
M
U
N
 

w 

43 

:46D2/1H-13/AM29833 1: 46D4/2H-13/AM29833 
:47D7/4F~1/PALI6L8B 0:48E4/3F-12/PALIGL8D 
:40G6/33B-13/74LS244 B:40D7/35C-31/MC6870SU3! 
148E4/3F-15/PALIGL8D! 0:48C7/14F-17/ AM29C821! 
:8C3/3D-22/AM29C821! 1:8E3/4D-3/AM29C821 
:6D2/10D-6/PALI6R8D 0:8E3/4D-22/AM29C821! 
:8C3/3D-3/AM29C821 0:39C7/34D-C13/ND DELDGA! 
248C2/2D-11/74F74 ~ 
:6D2/10D-15/PALiGR8D! 1: 7D6/7A-9/7407 
:39C7/34D-C9/ND DELDGA 1:48C7/14F-5/AM29C821 
26D6/8D-16/PAL{6L8B! 1: 6C7/12C-2/ 74F32 
:6C7/12C-5/74F32 1:47D7/4F-S/ PAL16L8B 
2441E4/28A-2/ 7418273! 
24D1/RN3-3/4610K 101 102! 0:4C2/C-B13/! 
118D2/30B-2/74F139 T:18D2/308-14/74F 139 
219C6/26B-10/27256 1:19C4/23B-10/27256 = 1:32F5/34F-23/TMM2018D 25 
232F7/35F-23/TMM2018D 25 0:33B7/28F-K5/ND DELILAH! = 
218D2/30B-3/74F139 1718D2/30B-13/74F139 ~ 
:19C6/26B-9/27256 1:19C4/23B-9/27256 1: 32F5/ 34F-22/TMM2018D 25 
:32F7/3SF-22/TMM2018D 25 0:33B7/28F-M2/ND DELILAH! 
:45C2/2D-13/74F74 B:48E4/3F-16/PALIGL8D! ~ 
:50B6/5F-19/PAL16R8D! 1: 50E6/GF-2/PAL16R8D 
:39C7/34D-BS/ND DELDGA! 1:41C7/24A-1/ 74PCT244 
:4107/24A-19!74PCT244 
245C2/2D-8/74F74! 1:50B6/5F-3/PALIGR8D 
:39A1/RN25-4/4610X 101 103! 1:39C7/34D-LS/ND DELDGA 
:40D7/35C-28/MC68705U3T 
140C4134A~2/MMS8274 B:40D7/35C-27/MC68705U3! 
:34D3/19F-17/PAL16R4D! 
138E2/13C-8/74L8393!  1:39C7/34D-C8/ND DELDGA 
1412D2/110-13/PAL16LBD! 1:24A2/21G-4/ PALI6L8D 
:25F5/18F-3/PALIGR4D 1:36B6/32C-5/74F32 0:39C7/34D-J2/ND DELDGA! 
:39C7/34D-B8/ND DELDGA! 1:42B3/32H-13/SC2661 ~ 
:2H3/A-C18! O:4F7/7A-2/7407! 1: 4F7/C-B14/ 
218B2/45F-G/PALi6L8D T:34D4/22F-14/ PALt6R4D! 

:36ES/130D-8/ PALLGL8D 

:2D3/A-C8/! B:42E6/R3-2/2.2KOHM! 
112D6/1C-15/PALIGL8D! 
:41E4/28A-S/74LS273! 1141F4/29A~4/ 74F08 
344G3/11B-3/74LS04 

13A7/B-B14/!  0:3A7/R4-2/ 1KOHM! 1:39C7/34D-B9/ND DELDGA SC
H 

O
M
 
O
H
H
H
 

O
N
 
M
O
H
H
M
O
O
C
H
 

O
H
 
H
H
H
 

e
H
 
H
N
 
D
O
N
 
D
H
O
N
I
 

:8C3/3D-21/AM29C82i! 1:8E3/4D-4/AM29C821 
:6D2/10D-8/PALIGR8D 0:8E3/4D-21/AM29C821! 

:50B6/5F-8 / PAL16R8D 
24C6/SC~4/74F244 B:4AS/C-A17/! 0; 7E7/2A-8/7438! 
:6D2/10D-19/ PALI GR8D! 1: 7E3/2B-5/ 74F00 

:36D4/12D-12/PAL16R6D! 0:39C7/34D-H3!ND DELDGA! 
:39C7/34D-K2/ND DELDGA! I:41E4/28A-11/ 74LS273 

:36D4/12D-19/PAL16R6D! 0:39C7/34D-H2/ND DELDGA! 
14283/32H-19/SC2661! 1:42E4/35G-2/75150P 
142E4/35G-3/75150P 1:42E4/35G-1/75150P 
:6D6/8D-19/ PALIGL8B! 13C5/10A~11/) 74ALS534 

213ES/8A-11/74ALS534 1;13E3/9A-11/74ALS534 
:47D7/4F-12/PALIGL86!  1:47C4/3C-11/ 74PCT374 
147E214C-11/74PCT374 1: 47E4/6D-11/ 74PCTI74 

:6D6/8D-12/PAL16L8B! 1:13C3/12A-11/74AL5534 
:47D7/4F-19/ PAL16L8Bi 1:47C2/7C-11/! 74PCT374 

:7D7/9D-8/74F02 0:39C7/34D-M1/ND DELDGAt 
OB6 /5F-7/ PALIGR8D ~ 
066 /33B-2/74LS244 B:40D7/35C-9/MC68705U3! 

1:40G6/33B-4/74LS8244 B:40D7/35C-10/MC68705U3! 
1:40G66/33B-6/74LS244 B:40D7/3SC~11/MC68705U3! 

9A1/RN15-6/4610X 101 103! 1:39C7/34D-D2/ND DELDGA 
1:40G6/33B-8/74L5244 8: 40D7/ 35C-29 /MC68705U3T 
0:39A1/RN15-5/4610X 101 103! 1:39C7/34D-C1/ND DELDGA 
B:40D7/35C-30/MC68705U3T = 

OD7/35C-32/MC6870SU3! 1:40F7/13G-3/74F04 
OE7/RN8-10/4610X 101 103 
5D3/14B-1/74PCT244 1:35D3/14B-19/74PCT244 
5D5/15B-4/74PCT244 1:35D5/15B-19/74PCT244 —-0:39C7/34D-Ht/ND DELDGA! 
E2/RN1-10/4610X 101 102! 0:2D4/A~-C17/ - 

1:4E3/33C-8/74F244” 0:4C2/C-B16! | 
I:4E7/7A-i/7407 1:26D4/27H-2/ 74PCT244 
O:39C7/34D-E13/ND DELDGA! 

6C5/2F-2/PAL16L8B 3B:46A4/SW4-3/SECME SPDT! 

:46A4/RN14-6/4610X 101 102! ~ 
12G3/R1-2/1KOHM! T:2H3/A-A15/ 

:2D4/A-Ci6/! B:2E2/RN1-6/4610X 101 102! 
1 2E6/SW3-1/SECME436231205! 1: 38B4/12F-13/ 745132 
:44F5/11B-9/74LS04 0:42B3/32H-15/SC2661! 
:42B5/RN7~2/4610X 101 103! 1:42C6/33G-2/AM29C821 
16D4/5D-8/PAL16R4D 1[712D2/11D-9/PAL16L8D 
S18B2/1SF-14/PALIGL8D 1:24A3/17F-5/74F10 1; 25F5/18F~5/PAL16R4D 
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M3202C ND120/CX SIGNAL CROSS REFERENCE 

TESTO 
TEST1 
TEST2 
TEST3 
TEST4 
TOUT 
TRAALD™ 

TRAP” 
TST™ 
TWRE~ 

UCLK 

USED” 
uUAO 

UUAL 

UUA10 

UUA11 

UUA2 

VUAI 

Printed at: 

#33 

#33 

#33 
R33 

833 

n46 

#32 

825 

U
N
M
N
A
N
N
 

=
n
 

18 

17 

iT 

18 

18 

1:32E7/17F-13/74F10 

1:36F2/14C-2/74F00 

:36F4/14C-12/74F00 
:33E6/TP6-1/TESTPOINT! 
:33ES/TPS-1/TESTPOINT! 
:33ES/TP4-1/TESTPOINT! 

:33D5/TP3-1/TESTPOINT! 
:33D5/TP2-1/TESTPOINT! 
:7D213A-19/74F241 
:39C7/34D-C6/ND DELDGA! 
14102/27A-19/ 74PCT244 
233B7/28F-Q9/ND DELILAH 
:46C5/2F-15/PALI6L8B! 

132E7/17F-12/74F10! 

:25F5/18F-1/PAL1GR4D 

S
e
R
O
H
N
T
D
O
M
 

O
H
 
T
U
M
 
O
O
H
 

139C7/34D-N5/ND_DELDGA 
:25F5/18F-19/PAL16R4D! 
:17E5/32G-14/AM29841! 

a
e
o
m
n
 

1:36F2/9D-2/74F02 

oO 

° 

9Q 
9 

9 

1:41C5/25A-1/74PCT244 

132F5/34F-21/TMM2018D 25 

I 

:21B7/19D-16/1DT6168A 20 

3 21B4/17D-16/1DT6168A_ 20 

1:21C7/23D-16/1DT6168A 20 
1:21C2/20D~16/1DT6168A_20 

1:21D4/25D-16/1DT6168A 20 
I:21F6/30D-16/1DT6168A_ 20 

1:24F2/28D-16/IDT6168A 20 

0: 47E5/32G-15/AM29841! ~O:17E7/31G-15/AM29841! 

1:24B7/19D-17/1IDTG168A 20 
1:21B4/17D-17/1DT6168A 20 

1:21C7/23D-17/IDT6168A 20 

1:2102/20D-17/1DT6168A_20 

1:21D4/25D-17/1DT6168A 20 

1:21F6/30D-17/1DT6168A 20 

I:24F2/28D-17/1DT6168A 20 

T:17E2/30H-16/ 74F373! 

1:21B6/18D-7/1DT6168A_20 

1:2106/22D-7/1DT6168A_20 

1:2102/20D-7/1DT6168A 20 

1:21D4/25D-7/1DT6168A_20 

[:24F7/31D-7/1DT6168A_20 

T:17E2/30H-15/74F373! 1 

1:21B6/18D-8/{DT6168A_ 20 

1:21C6/22D-8/IDT6168A_20 

1:21C2/20D-8/IDT6168A_ 20 

1:21D4/25D-8/1DT6168A 20 

1:21F7/31D-8/1DT6168A_20 

117ES/32G-16/AM29841! 

   

Be 

1B7/19D-18/IDT6168A 20 

1:21B4/17D-18/1DT6168A_20 

1:2107/23D-18/1DT6168A_20 
1:21C2/20D-18/1DT6168A 20 

1:21D4/25D-18/IDT6168A 20 
1:21F6/30D-18/IDT6168A 20 

1:21F2/28D-18/1DT6168A_ 20 
0:17E5/ 32G-17/AM29841! ~O:17E7/31G-17/AM29841! 
1:21B7/19D-19/1DT6168A 20 
1:21B4/17D-19/IDT61684 20 

1:21€7/23D-19/ IDT6168A_20 
1:24C2/20D-19/I1DT6168A 20 

1:21D4/25D-19/IDT6168A 20 

14:36 

:39B7/2B8F-N11/ND DELILAH! 
:33B7/28F~P12/ND DELILAH! 
:33B7/28F-Q12/ND_DELILAH! 
:33B7/28F-R1S/ND DELILAH! 

:33B7/28F-Q13/ND DELILAH! 
0:39C7/34D-D12/ND DELDGA! 

1:4102/27A-T/ 74PCT244 

1:36E5/13D-9/ PAL16L8D 

1:32F7/35F-21/TMM2048D 25 

1:26C5/ 24H-3/74F74 

133B7/28F-Q8/ND DELILAH 0:36F5/14G-3/74F08! 

12566 /21H-1/ 748260 
O:17E7/31G-14/ AM29841! 

[:36E5/13D-1/PAL16L8D T:36D4/12D-17/ PALiGR6N! 

1:36F5/14G-1/74F08 

T:41C5/25A-19/ 74PCT244 

O:39A1/RN15-3/4610X 101 103! 

1:21B6/18D-16/IDT6168A 20 

1: 21B2/16D-16/IDT6168A_20 

0 
1:21C6/22D-16/ IDTG168A 

1:21C4/21D-16/1DT6168A 20 

1:21D6!26D-16/ 1DT6168A_20 
0 

1:21D7/27D-tG6/1DT6168A 

1:21D2/24D-16/1DT6168A 20 
1:21F7/31D-16/IDTG168A 20 

oO 

1:21F4/29D-15/) [DT6168A 

1:21B6/18D-17/IDT6168A 20 
1:21B2/16D-17/1DT6168A 30 

o 

1:21C4/21D-17 

a 

1:21C6/22D-17/ INT61684 

{DT6168A 20 

1:21D6/26D-17/1DT6168A 20 1:21D7/27D-17/ 1DTG168A 

1:21D2/24D-17/1IDTG6168A 20 

I:21F7/31N-17/IDT616B8A 20 

0 

T:21B7/19D-7/ IDT6168A 20 
1:21B4/17D-7/1DT6168A 20 

1:21C7/23D-7/1DT6168A_20 

1:21D6/26D-7!1DT6168A 20 

1:21D2/24D-7/1IDT6168A 20 

1:21F4/29D-7/IDTG6168A 20 

1B7/19D-8/IDT6168A 20 

1:21B4/17D-8/IDT6168A 20 

1:21C7/23D-8/ IDT6168A 20 

1:21D6/26D-8/IDT6168A 20 

1:21D2/24D-8/I1DT6168A 20 

1:21F4/29D-8/IDTG168A_20 

0: 17E7/31G-16/AM29841! 

1:21F4/29D-17/1DT6168A 

£:36F3/14C-9!74F00 

2 

2 

2 

2 

2 

2 

1:2182/16D-7/1DTG1G8A 20 

1:21C4/21D-7/1DT6168A 26 

T:21D7/27D-7/IDT6168A 20 

1: 24F6/30D~7/1BTG168A 20 

1:21F2/28D-7/ IDT6168A 20 

1:21B2/16D-8/TDTG6168A 20 

1:2104/21D-8/IDTG168A 20 

1:21D7/27D-8/IDTG168A 20 

1:21F6/30D-B8/IDT61G8A 20 

1:21F2/28D-8/IDT61G8A 20 

1:21B6/18D-18/IDT6168A 20 

1:21B2/16D-18/ IDT6168A 20 

Q 
1321C6/22D-18! IDTG168A 

1:21C4/21D-18/1DT6168A 20 
1: 24D6/26D-18/IDT6168A 20 

0 
1:21D7/27D-18/ [DT6168A 

1:21D2/24D-18/ 1DT6168A 20 
1:21F7/31D-18/ 1DT6168A_ 20 

o 
T:21F4/29D-18/ 1DT6168A 

(:21B6/18D-19/1DT6168A 20 
1:21B2/16D-19/IDT6168A 20 

0 
1:21C6/22D-19/ IDTG168A 

1:21€4/21D-19/1DT6168A 20 
1:21D6/26D-19/IDT6168A 20 

0 
1; 21D7/27D-19/ 1DT6168A 

1:21D2/24D-19/IDT6168A_20 

4B! 6/1987 

2 

2 

2 

2 

2
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UUA4 18 

UUAS, 18 

UUAG 18 

UUAT 18 

UUA8 18 

UUAS 18 

VAL 2 
vcc 157 

Printed at: 

1:21F6/30D-19/1IDT6168A 20 
1: 21F2/28D-19/1DT6168A_20 

0:17ES/32G-18/AM29841! 0:17E7/31G~-18/AM29841! 

1:24F7/31D-19/TDTG168A 20 1:21F4/29D-19/ IDTG1G8A_ 20 

1:21B7/19D-1/IDT6168A_20 

T:21B2/16D-1/IDT6168A_20 

1:21C4/21D-1/1IDT6168A_20 

1:24D7/27D-1/1DT6168A 20 

1:21F6/30D-1/1DT6168A_20 

1:21F2/28D-1/1DT6168A_ 20 
O:17E5/32G-19/AM29841! 0: 

1:21B7/19D-2/1DT6168A_20 

1:2182/16D-2/1DT6168A_20 

1:21C4/21D-2/1DT6168A_20 

1:21D7/27D-2/1DTG168A 20 

1:21F6/30D-2/1DT6168A_ 20 

1:21F2/28D-2/1DT6168A_20 
O:17ES/32G-20/AM29841! 0: 

1:21B7/19D-3/IDT6168A_20 

1:21B2/16D-3/IDT6168A_20 

1:24C4/21D-3/1DT6168A_20 

1:21D7/27D-3/1DT6168A_20 

1:21F6/30D-3/IDT6168A_ 20 

4 :21F2/28D-3/1DT6168A_ 20 
0:17ES/32G-21/AM298411 0: 
:21B7/19D-4/1DT6168A 20 oy 

1:21B2/16D-4/1DT6168A_ 20 

1:2104/21D-4/1DT6168A_20 

1:21D7/27D-4/1DT6168A_20 

1:21F6/30D-4/1DT6168A 20 

1:21F2/28D~4/1D16168A 20 

O:17ES/32G-22/AM29841! 0: 

1:21B7/19D-5/IDT6168A_20 

1:21B2/16D-5/1DT6168A_20 

1:21C4/21D-5/IDT6168A 20 

1:21D7/27D-S/IDT6168A_20 

1:21F6/30D-S/IDT6168A_ 20 

1:21F2/28D-5/1DT6168A 20 
O:17ES/32G-23/AM29841! 0: 

1:21B7/19D-6/1DT6168A_20 

1:21B2/16D-6/IDT6168A 20 

1:21C4/21D-G6/IDT6168A 20 

1:21D7/27D-G/IDT6168A_20 

1:21F6/30D-6/IDT6168A 20 

1:21F2/28D-6/IDT6168A 20 

0:39C7/34D-B4/ND DELDGA! 

1: 21B6/18D-1/1DT616BA 20 

1:21C6/22D-1/1DT6168A 20 

1:21C2/20D-1/1DT6168A_ 20 

1:21D4/25D-1/1DT6168A 20 

1:21F7/31D-1/1DT6168A 20 

17E7/31G-19/AM29841! 

1:21B6/18D-2/1DT6468A 20 

1:21C6/22D-2/1DT6168A 20 

1:21C2/20D-2/1DTG168A 20 

1:21D4/25D-2/1DT6168A_ 20 

1:241F7/31D-2/1DT6168A 20 

17E7/31G-20/AM29841! 

1:21B6/18D-3/1DT6168A 20 

1:21C6/22D-3/1DT6168A 20 

1:21C2/20D-3/1DT6168A 20 

1:21D4/25D-3/1DT6168A 20 

L:21F7/31D-3/1DT6168A_20 

A7E7T#31G-21 /AM29841! 

1:21B6/18D-4/1DT6168A 20 

1:21C6/22D-4/1DTG16#A 20 

1:21C2/20D-4/1DT6168A_20 

1:21D4/25D-4/ IDT6168A 20 

1:21F7/31D-4/ IDT6168A 20 

17E7#31G-22/AM29841! 

1:21B6/18D-5/IDT6168A 20 

1:21C6/22D-S/1DT6168A 20 

1:21C2/20D-5/IDT6168A 20 

1:21D4/25D-5/1DT6168A 20 

1:21F7/31D-S/IDT6168A 20 

17E7/31G-23/AM29841! 

1:2186/18D-6/IDT6168A_20 

1:21C6/22D-6/IDT6168A 20 

1:21C2/20D-6/1DT6168A_ 20 

1:21D4/25D-6/IDT6168A 20 

1:24F7/31D-6/1IDT6168A 20 

1 :40G6/33B-11/74LS244 

1:21B4/17D-1/1DT6168A_ 20 

1:21C7/23D-1/IDTG168A_20 

1:21D6/26D-1/1DTG6168A_ 20 

1:21D2/24D-1/1DT6168A_20 

1:21F4/29D-1/1DTG168A 20 

1:21B4/417D-2/1DTG168A_ 20 

1:2107/23D-2/1DT6168A_20 

1:21D6/26D-2/1DT6168A_20 

1:21D2/24D-2/1DT6168A_20 

1:21F4/29D-2/IDT61G8A 20 

1:2184/17D-3/IDT6168A_ 20 

1:21C7/23D-3/IDT6168A 20 

1:21D6/26D-3/1DT6168A_20 

1:21D2/24D-3/IDTG168A_20 

1:21F4/29D-3/1DTG6168A_ 20 

1:21B4/17D-4/1DTG168A_20 

1:21C7/23D-4/IDTG6168A_20 

1:21D6/26D-4/ IDT6168A_ 20 

U:21D2/24D-4/1DTG168A_20 

1:21F4/29D-4/1DT61G8A 20 

1:21B4/17D-S/1DTG168A_ 20 

1:21C7/23D-S/1DT6168A 20 

1:21D6/26D-5/1DT6168A_ 20 

1:21D2/24D-5/1DT6168A_20 

1:21F4/29D-5/1DT6168A 26 

1:21B4/17D-6/IDT6168A 20 

1:21C7/23D-6/IDT6168A_20 

1:21D6/26D-6/ IDT6168A 20 

1:21D2/24D-6/1DT6168A 20 

1:21F4/29D-6/1IDT6168A 20 

S$SOVERFLOW$$ 1:3C4/RN13-1/4610X 101 102 
1:3C6/RN13-1/4610X 101 102 B:3HT/B-A2/! 
1: 3F5/RN13-1/4610X 101-102 B:3H1i/B-A31/! 

B:4G3/C-B31/! G3/C-AI1/! 

Di /RN3-1/4610X 101 102! 
B:4D1/RN3-1/4610X 101 102! 
B:4D1/RN3~1/4610X~101_ 102! 
B:4D1/RN3-1/4610xX 101° 102! 
1: 7E1/RN3~1/4610X"101 102 

  
14:36 

B:3H1/B-B2/!  B:3H1/B-C2/! 
B:3H2/B-B3i/! B:3H2/B-C31/! 

B:4G3/C-C31/! B:4D1/RN3-1/4610X 101 102! 
:4D1/RN3-1/4610X 101 102! ~ 
:4D1/RN3-1/4610X 1017102! 
:4D1/RN3-1/4610X" 101 102! 
:4G2/1C-A2!!) B:4G2/C=B2/! 

1: 7E1/RN13~1/4610X_104_102 

B
o
o
m
 

B:4G3/c-c2/! 

48/ 6/1987
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VEX 

WAIT #36 
WAIT2 836 
WBD™ 

WCA™ 

WCHIM™ 

WCINH™ 

WCLIM™ 
WCSTB™ H1B 
wes 

WICA™ 18 

WLBD™ 

WMAP™ 

WMM™ #40 
WRCLK™ 240 
WRESTB 
WRITE 

WRTRF 

wuno 

wHo3 

XBGNT™ 
XCAO 
XCA1L 
XCA2 
XCA3 
XCA4 

Printed at: 

a
U
 

12 

e
n
 

A
N
N
A
N
 

N
N
N
N
Y
N
 

M
R
R
 

~ 
a
e
 

D
o
n
e
n
 

e
m
 

- 

I 

1 
I 

°o 
I 

Oo 

° 

o 
1 

I 

I 

I 

3 
I 

I 

0 
o 

I 

I 
I 

T 
I 

I 
I 

° 
I 

I 

0 

I 
I 

° 

    

:TEL/RN13-1/4610X 101 102 §:414E2/RN19-1/4610X 101 102 
:41E2/RN19-1/4610X 101 102 
:44E2/RN19-1/4610X 101102 
:11E2/RN19-1/4610x 101102 
:11F2/RN19-1/4610X 101102 
111G2/RN20~-1/4610X7101_102 
111G2/RN20-1/46410X 1017102 
141G2/RN20-1/4610xX 101102 
A1F2/RN20-1/4610X_1017102 

:24E2/RN19-1/4610X 107 102 
:21E2/RN19~1/4610X 101 102 
:11E2/RN19~1/4610X 101 102 
:11F2/RN20-1/4610X 1017102 
:11G2/RN20-1/4610X 101 102 
:11G2/RN20-1/4610X 1017102 
:11G2/RN20-1/4610X 101 102 
:11F2/RN19-1/4610X 101 102 1:19C6/26B-1/27256 HO 

e
e
 

519C4/23B-1/27256 B:25F6/RNi4-1/4610X 101 102! B:25FG6/RN14-1/4610x 101 102! 

126B4/RN9-1/4610X 101 102 1:26C4/RN9-1/4610X 101 102 

133B7/28F~B2/ND_ DELILAH 1: 33B7/28F-R2/ND_DELTLAH” 1:33B7/28F-K3/ND DELILAH 

133B7/28F-B1/ND DELILAH 

134D4/22F-16/PALi6R4D! 1: 34E3/29H-10/74F32 
:36E5/13D-11/PAL1I6L8D 

136D4/12D-5/PALIGR6D 0:36C6!14G-6/74F08! 
136D4/12D-G6/PALIGR6D 0:3686/2SH-8/74F00! 

210D6/6A-3/74AS648 = 1 :10D4/5A-3/ 74AS648 

:20D2/4A-3/74AS648 0:12E4/2C-19! PALIGL8&D! 
:18B2/15F-14/PAL16L8D! 1: 24A2/21G-9/PAL1GL8D 

:25F5/18F-18/PAL16R4D! 1:25D6/24F-21/TMM2018D 25 1: 25BG6/20F-21/TMM2018D 25 

125B3/16F-21/TMM2018D 25 1:25G3/21F-18/AM9150 20) 1:25D3/23F~21/TMM20181) 25 

$34D3/41G-1/74PCT244  1:31D3/11G-19/74PCT244 1:31D5/10G-1/74PCT244 
:31D5/10G-19/74PCT244 
:24A2/21G-5/PALiGL8D 1:24A3/32C-9/74F32 
:39C7/34D-L1/ND_DELDGA! 
t25E6/17F-11/74F10 1: 26C5/24H-2/74F74 
129F4/20G-8/1MS1403 25! 
124A3/32C~8/74F32! ~1:29F4/20G~9/1MS1403 25 
:18B2/15F-12/PALIG6L8D! 1: 18D2/30B-15/74F139 
:18B2/15F-7/PAL1GL8D 1: 20B7/28B-1/74LS5245 
120B6/24B-1/74LS245 1: 20B4/20B-1/7415245 1: 20B3/16B-1/74LS245 
:20C7/29B-1/74LS245 1: 20C6/27B-1/74L5245 1 :20C4/21B-1/7415245 
120C3/19B-1/74LS245 0:33B7/28F-P3/ND DELILAH! 
:18B2/15F-19/PALIGLAD! = 1: 18E2/290-2/74F08 
218E2/29J-5/74F08 1:18E3/29J-10/74FO8 = 1: 18E3/ 290-13! 74F08 
211D5/6B-3/74AS646 1:11D4! 7B-3/74A5646 
112E4/2C-12/PALi6L8D! 
124A3/17F-6/74F10! 1:29B3/22G-21/TMM2018D 25 
129D3/24G-21/TMM2018D 25 1: 29B6/23G-21'TMM2018D 25 
+29D6/25G-21/TMM2018D 25 ~ 
140G4/32B-11/74LS374 ~B:40D7/35C-25/MC68705U3 
:40C4134A-3/MM58274 B:40D7/35C-26 /MC68705U3! 
:32E7/17F-2/74F10 B:36E5/13D-18/PALIGL8D! 
112E4/2C-7/PALIGL8D 1: 24A2/21G-2/ PALIGL8D 
124A3/17F-4/74F10 1:30D3/17B-1/74PCT245 1: 30D5/18B-1/74PCT245 
139C7/34D-N6G/ND DELDGA! 1:45C4/9G-2/ PAL16R4D 
:32F5/34F-20/TMM2018D 25 1:32F7/35F-20/TMM2018D 25 
P32E7/17F-1/74F10 0:33B7/28F-D5/ND DELILAH! = 1734D3/19F-7/PAL16R4D 
218E2/290-3/74F08! 1:21F6/30D-11/ 1DT6168A_ 20 
121F7/31D-11/1DT6168A 20 1:21F4/29D~11/1DT6168A 20 
121F2/28D-11/1DT6168A_ 20 ~ 
118E2/290~6/74FOB! 1721D6/26D-11/1DT6168A 20 

1ID7/27D-11/IDT6168A 20 1:21D4/25D-11/ 1DT6168a_20 
:21D2/24D-11/1DT6168A 20 

0:18E3/293-8/74F08! I7F21C6/22D-11/1DT6168A 20 

M
e
e
 
R
O
 

   

    

   

  

   

   

:21C7/23D-11/IDT6168A 20 1:2104/21D-11/1DT6168A_20 
102/20D-11/1DT6168A 20 
8E3/290-11/74F08! ¥:21B7/19D-11/1DT6168A 20 
1B6/18D-11/IDTE168A 20 1:21B4/17D-11/ IDT6168A 20 
1B2/16D-11/1DT6168A 20 ~ 
8D2/30B-12/74F139! ~1:18E2/29J-1/74F08 
2F6/30C-14/1DT6168A 20 1: 22F7/34C-11/ IDTE168A 20 

:22F4/29C-11/1DT6168A 20 1:22F2/28C-11/IDT616G8A 20 

118D2/30B-11/74F139! ~1:18E2/293-4/ 74508 ~ 
2D6/26C-11/1DT6168A 20 1:22D7/27C-11/ 1DTE6168A 20 

:22D4/25C-11/1DT6168A 20 1:22D2/24C-11/ 1DT6168A 20 

$18D2/30B~10/74F139! ~~ 1:18E3/293-9/74F08 7 

2C6/22C-11/1DT6168A 20 1:22C7/23C-11/ 1DT6168A 20 
2C4/21C-11/1DT6168A_20 1:22C2/20C-11! IDT6168A 20 
8D2/30B-9/74F139! 1:18E3/29d-12/ 74F08 ~ 
2B7/19C-11/1DTG168A 20 1:22B6/18C~11/1DT6168A 20 
2B4/47C-14/1DT6168A 20 1:22B2/16C-11/1DT6168A 20 

13A4/16A-14174LS244! ~1:384/B-A10/ 

:3G4IB-A26/ 0:3F4/15C-3/74LS244! 
13G4/B-C26/ 0:3F4/15C-5/74Ls244! 

:3G4/B-A25!) 0:3F4/15C-7/74L8244! 

:3G4/B-C25/ | =0:3F4/15C-9/74LS244! 

:3G4/B-A24/ 0:3F4/15C~12! 7418244! 
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XCA5. 

XCA6 

XCAT 
XCAB 

XCA9 

XCGNT™ 
XCLK 
XCOMMO 
XCOMM1 
XCOMM2 
XCOMM3 

XCOMM4 
XI DBO 

XIDB1 

X1TDB10 

XIDBi1 

XIDB12 

XIDB13 

XIDB14 

XIDB15 

XIDB2 

XIDB3 

XIDB4 

XIDBS 

XIDB6 

XIDB7 

XIDBS 

XIDB9 

XLA10 
XLA14 
XLA12 
XLA13 
XLAI4 
XLA15: 
XLA16 
XLA17 
XLA18 
XEA19 
XLA20 
XLA24 
XLA22 
XLA23 
XLCs™ 
XLSHADOW 
XLUAO 

XLUA1 
XLUA10 
XLUAG1 
XLUA12 
XLUA2 
XLUA3 
XLUA4 
XLUAS 
XLUAG 
XLUA7 
XLUA8 
XLUAQ 
XMOR™ 
XPILO 
XPIL1 
XPIL2 
XPIL3 
xXS11841 
XS116841 

XS117836 

XS117841 

Printed at: 

#41 

R41 

836 

#41 

B
U
N
N
N
Y
N
N
N
N
N
N
N
 

s 
V
N
N
N
N
Y
N
N
N
N
N
N
N
N
N
N
N
V
N
N
N
N
N
N
N
N
Y
N
Y
N
N
N
N
Y
N
N
N
D
 

Ob 
w
n
 

ND120/CX SIGNAL CROSS REFERENCE 

  

23F4/15C-14/ 7418244! 

13F4/15C-16/74LS244! 
:3F4/1S5C-18/74LS244! 

:3F3/16G-3/74LS244! 

13F3/16G-S5/74LS8244! 

13G4/B-C24! 

13G4/B-A23/ 
:3G3/B-C23/ 

:3G3/B~A30/ 

13G3/B-C30/ e
o
o
0
o
°
o
 

1344/16A-12/74L8244! 
?3A4/16A-16/74LS244! 
73A7/21A-12/74LS374! 

33A7121A-9174LS374! 
:3A7/21A-6/74L5374! 

13A7/21A-5/74LS374! 
:3A7121A-2/74LS374! 

?3D3/19A-3/74LS244! 

13E7/4G-3/74F244! 1 

:3D3/19A-5/74LS244! 

13E7/4G-5/74F244!) 1: 
:3D2/17A-7/74LS244! 

:3D7/SG-7/74F244! I 

:3D2/17A-9/74LS244! 

:3D7/SG-9/74F244! I: 
:3D2/17A=12/74LS244! 

13D7/5G-12/74F244! I: 

:3D2/17A-14174LS244! 

13D7/SG-14/74F244' I 
23D2/17A-16/74LS244! 

:3D7/5G-16/74F244! 1: 

:3D2/17A-18/74L5244! 
:3D7/5G-18/74F244! I 
:3D3/19A-7/74L8244! 

13E7/4G-71 74F244! 1g) 

:3D3/19A-9/74LS244! 

13D3/19A-12/74LS244! 
13E7/4G-12/74F244! 1 

3/419A-14/74LS244! 

13E7/4G-14/74F244' I 

:3D3/19A-16/74LS244! 
:3E7/4G-16/74F244! I 

13D3/19A-18/74LS244! 

13E7/4G-18/74F244! 1 

:3D2/17A-3/74LS244! 
:3D7/5G-3/74F244! 8 

:3D2/17A-5/74LS244! 

  

1;3C4/B-B1G/ 

1:3C3/B-Ci0/ 

1: 3B6/B-A13/ 

13C6/B-C12/ 
:3BG6/B-A11! 

:3C6/B-Cit! 

:3B6/B-C13! 

O:3D6/20A-3/74LS244! 

H
e
 

:3EQ1B-A17! 

0:3D6/20A-5!74LS244! 

3E3/B-C17/ 
O:3D4/1BA-7! 74L8244 

:3E1/B-A21/ 

O:3D4/ 184-9! 74L5244! 

3E1/B-C21! 
O:3D4/18A-12/74LS244! 

3E1/B-A19/ 

O:3D4/1BA-14! 74LS244! 

:3E1/B-C19/ 
0:304/18A-16/ 74182441 

3E1/B-A22/ 

O:3D4/18A-18/74LS8244! 

:3E1/B-C22/ 
O:3D6/20A-7/ T4LS244 

3E3/B-A18/ 

0: 3D6/20A-9/ 7415244! 

0: 3D6/20A-12/74LS244! 

:3E2/B-C16/ 

0:3D6/20A-14/74LS244! 

:3E2/B-A16 

0: 3D6/20A-16! 74LS8244 
:3E2/B-Ci5 

0:3DG6/20A-18/74LS244! 

13E2/B-A15/ 

0:3D4/18A-3/74LS244 
3E2/B-C20/ 

0:3D4/18A-5/74LS244! 

13D7/5G-5/74F244! 1: 3E2/B-A20/ 
:3F3116G-7/74LS244! 

13F3/16G-9/74L5244! 

:3F3/16G-12/74L8244! 
:3F3/16G-14/741LS244! 

:3F3/16G-16/74LS244]! 

:3F3/16G-18/741L5244! 
:3F2/17G~3/74L8244! 

13F2/17G-5/74L8244! 

:3F2/17G-7/74L8244! 
2:3F2/17G-9/74LS2445 

:3F2/17G-12/74LS244! 

:3F2/17G-14/ 748244 

:3F2/17G-16/74LS8244! 

:3F2/17G-18/74L5244! 

73G31B-A29/ 

:3G3/B-C29/ 

2:3G2/B-A28/ 
:3G2/B-C28/ 

:3G21B-A27! 

:3G2/B-C27/ 
:3G2/B-B27/ 

:3G2/B-B26/ 

:3G1/B-B23/ 

13G1/B-B24/ 
:3G1/B-B25/ 

1361/B-B30/ 
23G1/B-B28/ 

:3G1/B-B29/ e
c
e
0
0
0
o
c
0
0
0
0
o
0
0
0
 

13A4/16A~-9/74L5244! 
13A4116A-5/74L5244! 

:3A3/22A-9/74LS244! 

1: 3B4/B-A12/ 

1: 3B4/B-B21/ 

1: 3B3/B-C8/ 

:3C2/B-A9/ 
:3B1/B-CS5/ 

13C1/B-AG/ 
:3BL/B-A&/ 

:3B2/B-C7/ 

13A3/22A-12/74LS24: 
13A2123A-14/ 741524. 

13A2/234-16/74L524: 
:3A2123A-18174LS244! 

13A3122A-14/74L5244} 
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O:3E7/4G-9174F244! 1: 3E3/B-Ci8/ 
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oO 

° 

° 
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I 
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° 
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M
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AZ! 22A-16/74L9244! 13C2/B-AT/ 
:3A3/22A-18/74LS244! :3B2/B-A3/ 

2: 3A2/23A-3/74L5244! 1:3C2/B-C3/ 

23A2123A-5/74LS8244! 1: 381/B-A4/ 
A2123A-7/ 74L5244! 1:3C1/B-C4/ 

AZ/23A-9174L5244! 1:3B1/B-A5S/ 
AZ/23A-12/74LS244! 1:3C1/B-C6é/ 

A4/16A-7/74L5244! 1:3C4/B-B18/ 

A4/16A~18/74LS8244! 1:3B3/B-B9/ 

73A3/224-3/74LS8244! 1:3C3/B-Bid/ 
1: 3B3/B-B12/ 

1:3C3/B-Bi1/ 

13A3/22A-5/74L5244! 
13A3/22A-7/ 7418244! 
14105/THi-4/217057GF! 
141C2/27A-2/74PCT244 B:41A1/STR2-2/STR2!— 
:41A1/RNB-2/4640X 101 103! 
6B6/25H-6/74FOOT 1736C6/14G-5/74F08 
102/27A~4/74PCT244 B:41A2/STR3-2/STR2! 

B:41B1/RN8-3/4610X_101_103 

m
e
m
o
o
o
 

14:36 18/ 6/1987 

0:41CS5/RN9-3/4610X 101 102!
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XS118%41 

XS119t41 

XS120841 

xS120842 

XS121141 

xS122441 

xS5123#41 

XS124n36 

XS125836 

XS127825 

X5130#42 

XS136H41 

XS14u38 
xS147840 

xS148825 

XS156850 

XS157#50 

XS16826 

XS166#50 
XS167850 

XS168#40 
xS174840 

XS175#40 
XS176%50 

XS178840 
XS179450 

XS18826 

XS1B836 
XS1B4#40 

XS19836 

xS195840 
XS197840 

xXS207 

xS200840 

XS2187 
XS26H38 

XS268833 

XS269833 

XS2787 

XS270833 

XS277833 
XS278833 

XS281833 
XS295833 

XS3833 

xXS342 
XS30838 

x5310848 

X532#40 

XS321848 
XS322848 

XS323848 

XS327848 
XS328848 

XS329248 
XS33#40 

xS340845 

XS36083 

XS37283 

XS374845 

XS375845 

XS387 
XS382845 
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148C4/13F-5/AM29C821 

:48C7/14F-6 /AM29C821 

:48C7/14F-8/AM29C821 

140C4/34A-14/MM58274 B:40C3/X2-2/132,. 768KHZ! 

14003 /C6-1/22pF! 

    

141C2/27A-6/74PCT244 BB: 41A2/STR4-2/STRa! 
1441B1/RN8-4/4610X 101 103 
14102/27A-8/74PCT244 ~B:41A2/STR5-2/STR2 
341B1/RN8-S/4610X 101 103! 
141C02/27A-11/74PCT244” B:41A2/STR6-2/STR2! 
:41B1/RN8-6/4610X 101 103! 
:42F3/R7-1/220CHM! 8742F3/D4~1/1N4148! 
141C02/274-13/74PCT244 B:41A2/STR7-2/STR2! 

:41B1/RN8-7/4610X 101 103! 
141C2/27A-15/74PCT244” B:44A3/STR8-2/STR2! 
:41B1/RN8-8/4610X 101 103! 
14102/27A-17/74PCT244_ B:41A3/STR9-2/STR2! 
341Bi/RN8~-9/4610X 101% 103! 

:36ES/13D-15/PALIOL8D! = 1: 36F5/ t4G-2/ 74F 08 
136F2/14C-1/74F00 B:36E1/R18-2/2.2KOHM! 
125F5/18F-9/PALIGR4D 0: 25E6/17F-8/74F10! 
142E5/R2-1/5.6KOHM! B:42E5/D5-1/1N4148! 

142E6/R3-1/2.2KOHM! [:42F6/7F-3/74F14 
141C5/25A-6/74PCT244 B:41A4/RN7-G/4610X 10% 103! 
338D1/13C-6/74L5393! 1:38E2/13C-13/74L8393 — 
:40Bt/T2-3/2N2907! B:40D2/C4-1/ 100nF! 
140C4/34A-161/MM58274 B:40C1/D2-2/1N4148! 0:40C1/R16-2/ 10KOHM! 

:25FG/RN14-2/4610X 101 102! 8:25F7/LED1-1/RED! 
:S0D2/R22-2/3300HM! B?5002/LED6-1/GREEN! 
:SQE2/LED7-1/YELLOW! B:50E2/R23-2/3300HM! 
:26B4/RN9-6/4610X 101 102! 1:26C5/24H~1/74F74 
:50D2/LED6-2/GREEN! 6:50D3/12G-4/7418123 
:S0E2/LED7-2/YELLOW! 0:50E3/12G-12/7418123 
240C4/34A-1/MM58274 B:40B3/T1-3/2N2222! 
:40A2/T3-2/2N2907 B:40A3/D3-2/4,3V_ZENER! 
:40A2/R13-2/4. 7KOHM! ~ 
140A3/03-1/4.3V ZENER! 1:40A3/R14-1/2,. 2KOHM 

150D3/12G-15/741S123 0:50D2/R24-2/180KOHM! 
:50D2/C13-1/2.2uF 
:40A2/T3~-3/2N2907! 1:40B3/R12-1/10KOHM 
:50E3/12G-7/74LS123  B:50E2/C14-1/2.2uF! 
150E2/R25-2/ 180KOHM! 
126C4/RNO-7/4610X 101 102! 1:26C5/24H-4/74F74 
136E5/13D-19/PAL16L8D! =: 36F3/14C-10/74F00 
:40B3/R12~2/10KOHM! 1:40B3/T1-2/2N2222 
136E5/43D-12/ PAL16L8D! 1:36F4/14C-13/74F00 

240C2/BATT1-2/BATTi B:40C1/D2-1/1N4148 
:40B1/T2-2/2N2907 1:40C1/R16-1/ 10KOHM 
:7D2/3A-4/74F241 0:7C1/1F-6/74F04! 

:40E4/TP7-1/TESTPOINT! 0:40C4/34A-1)/MM582741 

:7D4/2A-5/7438 0:7D5/8G-6/74F00! 
:38B2/42F-6/745132!  1:38C1/41F-2/74537 
333B7/28F-Si7/ND DELILAH B:33A5/RN12-4/4610X 101 103! 

:33A6/STR15-2/STR2! ~ 
:33B7/28F-R14/ND DELILAH B:33A5/RNi2-3/4610X 101 103! 
133A6/STR14-2/STR2! ~ 
:7D4/1F-410/74F04! 1: 7D4/2A-1/7438 
133A6/STR13-2/STR2! 1:33B7/28F-S16/ND DELILAH 

:33A5/RNi2-2/4610X 101 103! ~ 
:33B7/28F-P7/ND DELILAH B:33A6/RN12-5/4610X 101 103! 
:33B7/28F-S6/ND DELILAH B:33AG/RNi2=6/4610X 101 103! 
:33B7/28F-P13/ND DELILAH B:33A7/RN12-9/4610X 107 103 
3B7/28F-QS/ND DELILAH 8:33A7/RN12-8/4610X 101 103! 
3A4/34G-9/74PCT374! = 1:33B7/28F-S13/ND DELTLAH 

142B7/TH2-6/2170S7GF! 1 :42C6/33G-11/AM25C821 
138B3/12F-10/745132 6:38A3/D1-1/3.3V ZENER! 

138A4/R11-1/1KOHM B:38A4/C3-1/10nF! ~ 1:38B4/12F-12/745132 

148E4/3F-18/PALIGL8D! 1:48F4/7A-13/7407 
140C4/34A-15/MM58274 =: 40C3/X2~1/32. 768KHZ 

140D3/CS-1/22pF! 

:48C7/14F-22/AM29C821! 
148C4/13F-23/AM29C821! 

:48C4/13F-21/AM29C821! 

:48C7/14F-20/an29cg21! 

148C7/14F-19/AM29C821! 
1:48C7/14F-18/AM29C821! 

8C7/14F-4/AM29C821 

8C4/13F-3/AM29C821 

8C7/14F-7/AM29C821 

o
o
o
n
0
°
o
 

5E2/7G-1/PAL16R8B :45C2/2D-9174F74! 
13D6/20A-1/74LS244 1:3D6/20A-19/74LS244 

:3D4/18A-1/74LS244 1:3D4/18A~19/74LS244 B:3C5/STR17-1/STR1! 
\C4/RN13-4/4610X 101 102! 

23D7/5G-1/74F244 ~1:3D7/SG-19/74F244 1:3E7/4G-1/74F244 
13E7/4G-19/74F244 B:3C7/STR18-1/STR1! 0: 3C6/RN413-5/4610X 101 102! 
:45C1/RN18-7/4610X 101 102! 1:45C2/2D-12/74F74 ~ 
145C2/2D-10/74F74 ~~ 
245E7/2D-4/74F74 0:45E6/RN18-6/4610X 101 102? 

:TET/2A-10/7438 0:7D7/9D~10/74FO2! ~~ 
245G3/8K-10/HP5082_7433 0: 45F2/8H~13/ 7418248! 

14:36 18/ 611987 
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XS383845 
MS384#45 

XS385845 

XS386045 

XS387#45, 
XS388845 

XS4826 
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XS429847 
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xXS45383 
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XSS1n7 
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XS611%44 
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xS616844 

XS617844 

XS618244 
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XS620844 

XS622844 
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XS65841 

xS69#41 

XS7833 
xS7#41 

XST282 
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XS76836 

XS768846 
XS77836 

XS786R46 
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XS792846 
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:40D7/X3-2/4MHZ! 

14485 /4H-23/AM29C821! 

   

:45G3/8K-8/HP5082_ 7433 
:45G3/ 8K-5/HP5082" 7433 
14563 /8K~3/HP5082_ 7433 
145G3/8K-2/HP5082_7433 
145G3/8K-11/HPS082 7433 
145G3/8K-9/HP5082 7433 
:26D4/27H-17/74PCT244 0: 26C5/24H-6/ 74F74! 
133A4/34G-12/74PCT374! 
2 42B7 /TH2-2/217057GF! 
14702 /7C-8/ 74PCT374 
24702 170-131 74PCT374 
:41E2/LED2-1/RED! 0: 
141E2/LED3-1/GREEN! 

:3D2/17A-1/74L8244 
13D39/19A-1/74L8244 I 
13C2/AN13-3/4610X 101 102! 
s41F4/29A-6/74F08T 
:7D3/2B-3/74F00! 
133A4/34G-15/74PCT374! 
238B2/12F-3/745132! 
:42B7/TH2-5/217057GF ! 
2 7E3/2B-9/74F00 0:7E3!/2B~6/74F00! 
:7E3/2B-10/74F00 0: 7E3/1F 
:7D5/8G+4174F00 0: 7C5/8G-~3!74F00! 
:7C5/8G-1/74F00 0:74! 1F-12/74F04! 
111D5/6B-22/74A8646 
:11F2/RN19-10/4610X 101 102! 
141E4/28A-9/74LS2737 
233A4/34G-16174PCT374! 
:38B2/7F-8/74Fi4! I: 
:41C5/TH1-3/217057GF! 
:42B7 /TH2-3/2170S57GF! 
144B5/4H-14/AM29C821! 
14404 /5H-11/AM29861A! 
144B5/4H-15/AM29C8214 ! 
:44D4/5H-10/AM29861A! 

:44B5 /4H-16/AM29C821! 
:44D4/5H-9/AM29861A! 
:44B5/4H-17/AM29C821! 
144D4/SH-8/AM29861A! 
144B5/4H-18/AM29C821 ! 
144D4/5H-7/AM29861A! 
144BS/4H-19/AM29C82t! 
144D4/5H-6/AM29861A! 

4B5 /4H-20/AM29C821! 

144D4/SH~S/AM29861A! 
:44B5/4H-21/AM29C821! 

744D4/5H-4/AM29861A! 

4B5 / 4H~22/AM29C821! 
4D4/5H-3/AM29861A! 

404 | SH-2/AM29861A! 
144D4/5H-1/AM29861A 

B:40D7/X3-1/4MHZ! 

:40D7 / 35-5 /MC68705U3 
1F4/14A~2/74LS38 0:41F4/11B-6/74LS504! 

1F5/14A-10/74L538 

405 /TH1-5/217057GF! 

BG /13B-1/74F04 

  

0:38B4/12F-11/745132! 

          

O
r
m
M
o
o
c
o
n
e
n
O
m
O
H
 

6E5/83-15/74LS112 
:36B6/25H-4/74F00 0: 

:46E7/8d-14/ 7418112 

6ES5/8J-3/74LS112 1 
6E7/8d~-11/74L8112 

  

146E5 /80-6/7415112! 
:46D5/LEDS-1/RED! 0: 

6F5/LED4-1/RED! 0: 

14:36 

3A4/34G-19/74PCT374! 

0: 45F2/8H-12/74LS248! 

0:45F2/8H-11/74LS248! 

0:45F2/8H-10/74LS248! 

0: 45F2/8H-9/74LS248! 
0:4SF2/8H-15/74LS248! 

O:45F2/8H-14/74LS248! 

1:33B7/28F-R12/ND DELILAH 
1:42C6/33G-10/AM29T821 

B:47B1/RN4-4/4610X 101 222: 
B:47B1/RN4-3/4610X 101 222! 

A1E2/RN14-4/4610X 101 102! 
0:41E2/RN14-5/4610x 101 102! 
1:3D2/17A-19/74LS244_ 
:3D3/19A-19/74LS244 B:3C2/STR16-1/STRi! 

1741F4/14A4-1/74L538 
1: 7E3/2B-4/74F00 

1:33B7/28F-N10/ND DELILAH 

1:38B2/12F-5/74S132 ~ 
1:42C6/33G-9/AM29C821 

8/74F04! 

1:11D4/7B-22) 74AS646 

B:41E2/LED3-2/ GREEN! 

1:33B7/28F-S12/ND DELILAH 

38B2/12F-4/745132 ~ 
1:4105/25A-11/ 74PCT244 

1:42C6/33G-8! AM29C821 

0:44B2/ 3H-14/ AM29C821! 

0: 44B2/3H-15/ AM29C821'! 

0:44B2/ 3H-16/AM29C821! 

0: 44B2/3H-17/ AM29C821! 

0: 44B2/3H-18/AM29C821 ! 

0: 44B2/ 3H-19/A4M29C821! 

0:44B2/ 3H-20/AM29CB21! 

0:44B213H-21/AM29C821! 

0: 44B2/3H-22/AM29C821! 

1:40B7/35C-6/MC68705uU3 
0: 44B2/3H-23/AM29CB21! 

B:44D2/R15-2/2,2KOHM! 

B:40D7/C7-1/22pF! 

0:41F5/11B-8/ 741804! 
1:33B7/ 28F-Q10/ND DELILAH 

£:41C5/25A~13/ 74PCT244 
B6/13B-3/74F04 = 1:2B7/13B-5/74F04 

:2B7/13B-9/74F04 0: 2A5/R8-2/ 1KOHM! 

1:38C4/29H-12!74F32 

:36B6/25H-10/74F00 0:36B6/32C-6/74F32! 
0:46D5/14G-11/74F08! 

36B6/32C-3/74F32! 

0: 46D7/14G-8/ 74F08! 
146E5/8J-4/ 7418112 

1:46E7/8J-10/ 7415112 
B:46F5/LED4-2/RED! 

46D5/RN14-7/4610X 101 102! 
A4GF4/RN14-9 4610x1017 102! 

0:46E4/RN14-8/4610X i101 102! 

233A4/34G-11/74PCT374 0:33AS/7F-6/74FT4! 
:38B1/10F-12/74F10! 
14105 /TR1-2/217057GF ! 
:42B7 /TH2-4/217057GF ! 
117ES/32G-1/AM29841 
:27D1/29H-2/74F32 0: 
:42C5/RN7-4/4610X 101 103! 
:47D1/29H-3/74F32T OT 
217D2/29H-6/74F32! I 
$41C5/TH1-6/217057GF! 
142B3/32H-21/SC2661 
141G3/11B-4/74L804! 

1:38C1/11F-1/ 74837 

1:4105/25A-15/74PCT244 
0:42B6/RN9-2/4610X 101 102 

T:17D2/29H-5/74F32 
17D6/214F-11/74537! 

1:42C6 | 33G-7/AM29C821 
TA7E2#30H-14/ 74F373 
11 7E2/30H-17! 74F373 
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Printed by: Chris-Cherring Date: 1987-09-08 

Subject: REGISTER FILE MARGINALITIES 

Document name: REGISTER FILE MARG-7277457: TEXT 

Letter created: 1987-09-08 15:05:33 

      
Sent by: Lasse-Bockelie 

Address : HQRD-BOA 

Hi Chris! 

The problem encountered on almost all of the C-print is when ID8S,REG is 

used in combination with CONDENABLE in the following cycle providing the test 
condition is a result of the ALU operation. These cycles must be 100ns. 

This occurs at least 44 times in the microcode (I gave up!!). Hence the 
probability of oversight is too high, and we may face a performance decrease 

if we insert dummy cycles, or use 175ns cycles (COMM,SLOW). 

I have however another solution: 

IQerz 
Connect 47F49- to 15019 (RRF™) 
Connect 15D13 to 14013 (SLCOND™) 

Replace 444038 with 444039 
Replace 444048 with 44404e< 

The pals are on KAA, and include only additions, ie. we can reblow the same 
devices. 

The equations are: 

SLCOND = ACOND * CSECOND ALU CONDITION USED IN THE NEXT CYCLE FOR 
+ ACOND * CSLOOP MICROCODE SEQUENCING. 

This is then added to DLY1 in 44404 like this: 

DLY1 previous equations 
+ RRF * SLCOND 

The cycle time will be 75ns if SLCOND is active (terms also inclused in DLYO), 
and 100ns if IDBS=REG in combination with this. 

Lasse.



  

Printed by: Chris~-Cherring Date: 1987-09-04 

Subject: CONTROL STORE WRITE 

Document name: CONTROL STORE WRIT-21133265: TEXT 

Letter created: 1987-09-03 13:05:05 

      

Sent by: Lasse-Bockelie 

Address : HQRD-~BOA 

Hi Chris! 

The solution to the write control store problem is a new pal 44305D on the 
DELILAH user on KAA. 

The problem was that the write pulse WCSTB starts before ELOW has gone 
inactive, and in some cases we are writing in both the upper and the lower CS. 

Lasse
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PAL16R8 

SIZEIND CJTC:8/4/87 

/MoFF 
CLK /SO /S1 P@X NC5 NC6 NC7 NC8 NC9 GND 
7OE /EHI /EMID /ELOW 4CSEG-—4ADSEG- ESEG-+FSEG-465E6 VCC 

DBT ChIT BRIT ABT 
; MEMORY SIZE INDICATOR FOR 0, 2, 4 OR 6 MB MEMORY ARRAYS 

EHI := EMID + ELOW * EH + /ELOW * /EHI ; ENABLE DIGIT 3 

EMID := ELOW * /EMID * /EHI ; ENABLE DIGIT 2 

ELOW := /ELOW * /EMID * EHI ; ENABLE DIGIT 1 

* x : 

  

CSE SSO ET SEEN TO 

    

ESEG@—>=—SQ_*_ EMI —____—_____—_—____£-SEEMENT-OFF 

FSEG—* : 

DESCRIPTION 

oo Hl 

  

/ABIT := MOFF + /usiz@1.msizeg, end + EHI + Eton 

/BBiT := MoFR 4 /msizet useg.emip + EHE + Elow 

[CT 3s Vee 

/DBIT s= Ver



Pek V2 
_ 

PALIGL8 
JLB/CJTC 14AUG86 a 
44302D ,LBC1 fa /op 

_/BDRYSO_/CC2—-/BBR' TCACT 7 TERM GND -—————~ 
NT /CGNTCACT /CGNTSO /RT /IORQ /DSTB /BGNT /EMD /BGNTCACT VCC 

; 060387 JLB: EMD WAS HOLDING IN ADDRESS PART OF IOX CYCLES AFTER 
; BUFFERED WRITE CYCLES. 
; EMD - ENABLE DATA PATH BETWEEN CD AND LBD 
; 270387 CJTC: NEW SIGNAL DSTB TO SAMPLE DATA AT LBD/CD BUFFERS ON 
; CPU FROM BUS READ, AT BDRY. 
; 040487 JLB: DSTB MUST NOT CLOCK DATA BEFORE CACT GOES OFF IN IOXES 
; (NEGATIVE SETUP OF DATA IN BUS SPECS.) 

    
   

   
    

   

   

IF (VCC) EMD = Q2 * QO * CACT ; CPU CYCLE TO BUS SET 
+ EMD * CACT i . HOLD 
+ CGNT * CGNTSO ; CPU CYCLE TO MEM SET 
+ 
+ EMD * TORQ * CC2 * /TERM 

EMD * RT * CC2 * /TERM ) HOLD TERMS FOR 
; ) CPU READ, FETCH AND 
; )} MAP CYCLES 

IF (VCC) CGNTCACT = CGNT + CACT 

IF (VCC) BGNTCACT = BGNT + CACT 

IF (VCC) DSTB = CGNT + CACT * /BDRY50 * /BDRY25 * /IORQ 
+ CACT * IORQ * CC2 + IOX CYCLE 

DESCRIPTION 

puctt . 
_ 

RD /a2 fecr [eoee2s (ere1SD (CENT /eewtso (Act /TERM QND 

/rent Feewtcact (RT NoRQ NAS Neb quer Jemp [Bensichet Vee 
oNB 

 



PCR SO AS 

PAL16L8 
JLB/CJTC 15AUG86 
44303A,LBC2 - LOCAL DATA BUS CONTROL PAL 

/CACT /CGNT /EADR /BINPUT5O MISO /IOD WRITE NC8 NC9 GND 
/BACT /WLBD NC13 NC14 NC15 NCi6 /CMWRITE /CBWRITE /WBD VCC 

; LBD TO BD TRANSCEIVER 

; WBD - DIRECTION FROM LBD TO BD 

IF (VCC) WBD = EADR ; ADDRESS FROM CPU TO BUS 
+ CBWRITE ; CPU WRITE CYCLE TO BUS 
+ [0D * MISO * /BINPUTSO ; OUTPUT PART OF IOX 
+ BACT ; DMA OUTPUT CYCLE 

(CBWRITE) - CPU TO BUS WRITE. STARTS ONLY WHEN THE BUS IS GRANTED. 
LASTS UNTIL THE END OF THE BUS CYCLE. 

IF (VCC) CBWRITE = WRITE * CACT 
+ CBWRITE * CACT 

; CD TO LBD TRANSCEIVER 

; WLBD - DIRECTION FROM CD TO LBD 

IF (VCC) WLBD = CBWRITE ; CPU WRITE CYCLE TO BUS 
+ CMWRITE ; CPU WRITE CYCLE TO LOCAL MEMORY 
+ 10D * MISO * /BINPUTSO ; OUTPUT PART OF IQX 

(CMWRITE) - CPU WRITE TO LOCAL MEMORY. LASTS UNTIL END OF MEMORY CYCLE 
ON BUFFERED WRITE. 

IF (VCC) CMWRITE = WRITE * CGNT 
+ CMWRITE * CGNT 

/ no 

lt woo ) / 

4 4 

DESCRIPTION 

—



PcR N22. 

  

PAL16L8 
CUTC O2SEP86 
44304E ,LBC3 - LOCAL DATA BUS CONTROL PAL /TBAPR 

/CGNT /BGNT /BGNTSO / BUS 28&@R /GNT NC9 GND 
NCL FAPR SAPR EBADR APR’ /BACT aa 

Nea DBAR ppaee 
200387 CJTC: NEED TO SLOW DOWN APR TO AS648 BUS TCVRS. PUT IT 

THROUGH THIS PAL INSTEAD OF FO04 
200387 JLB: EBADR COMES ON AT BAPR TO AVOID SPIKE ON LBO. 
NEW INPUT CGNT~ 
230387 JLB: APR DELAYED 3XPAL DELAY 
240387 JLB: EBD MUST NOT CHANGE WHEN DATA IS CLOCKED IN. 

BACT - BUS ACTIVITY. LASTS FOR COMPLETE DMA TO LOCAL MEMORY 
CYCLE (ONLY ON MEMORY READ) 

IF (VCC) BACT = BGNT50 * /MWRITE ; ENABLE FOR DATA ONLY AFTER ADDRESS 
+ BACT * BDAPS5SO ; HOLD AFTER BDAP FINISHED 

EBD - ENABLE BUS DATA. ENABLE LBD TO BD TRANSCEIVER 
SHOULD BE DISABLED DURING CGNT * /BACT, IE DISABLE WHEN CPU 
IS ACCESSING LOCAL MEMORY, EXCEPT WHEN TRANSCEIVER IS BEING USED 
AS A REGISTER TO HOLD DATA FROM A PREVIOUS DMA MEMORY READ.   

IF (VCC) EBD = EBUS * /CGNT * /GNT 
+ EBUS * GNT * BGNT 
+ EBUS * BACT 

; EBADR - ENABLE ADDRESS FROM BUS TO LOCAL MEMORY 

  

IF (VCC) /EBADR = /BAPR * BGNTSO TURN ON AT BAPR WITH GNT 
+ /BAPR * /EBADR sHOLD UNTIL BGNTS5O OR IN 
+ /GNT sW.C. UNTIL GNT GOES OFF. 

er ED DONTUSE R, ar AEE FEEDS cK. 
SHIFTED T on BADR TO RIN 16 Use P 

PIN ust 
—=—_-=. 

5 _ le so /eEBVs TRAPR ; SLOW INVERSION 1, 0 5 pall gangs /tanit Mauro /muei Jaoneso / / 

IF (VCC) /FAPR = 7BARRE Joni Ne@ END 
IF (VCC) /SAPR = /FAPR _ 
IF eee /SAPR Neu Aer Neg SAPR FAPR EGBADR /BACT 

D New [EBD DEAR Ver 
DESCRIPTION 

 



STU 

-ID 

fcR V2. tee Ve _. 

oX- PAL16L8 Ta 

JLB 26NOV86 

44305B ,CSCTL 

/FORM /CC41 /CC2 /CC3 /LCS /RWCS /WCS FETCH /BRK GND 
/7TERM /WCSTB LUA12 /WCA /ELOW /EUPP /EWCA /ECSL /WICA VCC 

; 130387 JLB: ELOW ALWAYS ENABLED ON TERM IF LUA12 IS LOW. 
; MAY SPEED UP NON FETCH CYCLES. 

; CONTROL STORE CONTROL 

IF (VCC) WICA = WCA * FETCH * /TERM ;WRITE PULSE TO MICROINTRUCTION CACHE 

IF (VCC) WCSTB = /CC3 * CC1 * WCS * RWCS =; WRITE PULSE TO WRITEABLE CONTROL STORE 
+ (C3 * CC2 * CCl * LCS ;WRITE PULSE DURING LOAD CONTROL STORE 

IF (VCC) ECSL = RWCS * /WCS * CC3 * /TERM ;READ CONTROL STORE HOLD 

IF (VCC) EWCA = RWCS * /CC3 * /TERM sENABLE WCA REG. IN MIC ONTO MA 

IF (VCC) EUPP = LUA12 ;sNORMAL ADRESSING 
+ WCA * FETCH ;WRITE INTO MICROINSTUCTION CACHE 
+ FETCH * /CC1 * /CC2 * /CC3 * /TERM; 

IF (VCC) ELOW = /LUA12 * /FETCH sNORMAL ADRESSING. ON FETCH EITHER MICROI 

+ /LUA12 * TERM ;ENABLE ACCORDING TO LUAi2 BEFORE FETCH V 

FORM * /BRK * CC2 * /TERM ;O0R A MAP IS USED. 
FORM * /BRK * CC3 * /TERM ;DO0 A MAP 
/LUA12 * BRK * CC2 * /TERM ;ON BRK: USE BANK SELECTED BY LUA12. 
/LUA12 * BRK * CC3 * /TERM ; t+ 

+e 
t
t
 

DESCRIPTION 

a 

6b: 
J Wyk? F als . 

A? “ 

  

( 
ge



ES 

LEO 

TIN 

WAY 

IB 

4IN 

4p 

AN 

WWE 

PCR V2 
eae 

PAL16L8 
JLB 26NOV86 
44306B ,MMUCTL 

CAO WRITE /DVACC /RT /WCHIM DOUBLE /EMCL /CC2 /WCA GND 

ee 

iC. 

oo 

  

LSHADOW /LAPA /EPT /EPMAP /EPTI /EIPL /EIPU /EIPUR /ECD VCC 

; 25/2/87 JLB EQUATION FOR EPT MISSING 

; MEMORY MANAGEMENT CONTROL 

IF 

IF 

IF 

IF 

IF 

IF 

IF 

IF (VCC) EPT 

(VCC) 

(vcc) 

(vcc) 

(vcc) 

(VCC) 

(VCC) 

(VCC) 

ECD = WCA * /LSHADOW 
+ RT * /LSHADOW * /CC2 

3D ISABLE CACHE ON SHADOW ACCESSES 
;ENABLE WHEN WRITING IN CACHE 
;ENABLE IN THE FIRST PART OF READ/FETCH CYC 

LAPA = DVACC * /LSHADOW * /WCHIM 

EIPUR = /DOUBLE * LSHADOW * WRITE 

EIPU = WCHIM 

+ DOUBLE * LSHADOW * CAG 
+ DOUBLE * LSHADOW * WRITE 

EIPL = WCHIM 

+ DOUBLE * LSHADOW * CAO 
+ LSHADOW * WRITE 

EPTI = LSHADOW * /EMCL * WRITE 

+ LSHADOW * /EMCL * /DOUBLE 
+ LSHADOW * /EMCL * /CAO 

EPMAP = /WCHIM * /DVACC 

+ /WCHIM * /DVACC 

+ /WCHIM * /DVACC 
+ /WCHIM * /DVACC 

* 

* 

* 

* 

/WRITE 

/LSHADOW 

/DOUBLE 
CAG 

+ /WCHIM * LSHADOW * /WRITE 

+
+
 

/WRITE * /EMCL 
/LSHADOW * /EMCL 
/DOUBLE * /EMCL 
7CAQ * /EMCL +

+
 

eo
n 

/WCHIM * LSHADOW * /DOUBLE 
/WCHIM * LSHADOW * CAQ 

;LA TO PPN WHEN VIRTUAL ACCESSES ARE ISA 

;WE ARE NOT ACCESSING SHADOW MEMORY OR WR 

;CACHE INHIBIT MAP 

sWRITING IN SHADOW IN REX MODE WILL MASK 

;THE PROTECT BITS 

;PASS PAGE NUMBER TO BE INHIBITED FROM ID 

; SHADOW ACCESSES IN SEX MODE 
;WRITING IN SHADOW IN SEX MODE WILL WRITE 

;BIT PAGE NUMBER 

;PASS PAGE NUMBER TO BE INHIBITED FROM ID 

; SHADOW ACCESSES IN SEX MODE 

sWRITING LOWER BYTE (SAME FOR REX AND SEX 

;DISABLE DURING EMCL TO AVOID JAMMING THE 

;ENABLE ONLY WHEN IN SHADOW 

;DISABLE WHEN IN SEX MODE WE ARE READ/FET 

;ADDRESSES. (USE OTHER SRAM BLOCK) 
;DISABLE WHEN WRITING THE CACHE INHIBIT 

;DISABLE WHEN VIRTUAL ACCESS IS DISABLE 

sACCESSING SHADOW MEMORY EITHER. 
;DISABLE ON SHADOW MEMORY WRITE IN SEX 

;ADRESSES. 

; DISBALE ON EMCL OR 
; WRITING IN OTHER HALF 
; WHEN IN SEX MODE



08 

ESS 

ESE 

PU 

4c 

p CB VQ | acer (CO NS 

PAL16L8 
JLB 26NOV86 
44307G ,CYCLK 

/TERM /CCO /CC1 
VEX /MACLK MA 

vere? 

    
   

; CYCLE CONTROL CLOCK GENERATOR. 

CC3 /FORM /BRK /RWCS /TRAP GND 
CLK /EORF /CYD WRFSTB /MCLK VCC 

3280287 JLB: ECREQ TO LOCAL MEMORY GIVES TWO CGNTS. A SHORTER EORF . 

;AND HOPEFULLY CURE THIS. 
;010387 JLB: ETRAP NEW OUTPUT. WILL DISABLE TRAP ON t AND a. 
3080387 JLB: REMOVED UCLK ON CACHE HIT CYCLES. 

eed JLB: REMOVED TERM IN MCLK AND MACLK TO PROVIDE SYMMETRICAL 
CLOCKS IN 50 NS CYCLES. 

1.E£. ONLY ON e AND NOT ON f, WILL MAKE ECREQ GO OFF 25NS SOONER 

1170387 JLB/CJTC: REMOVED MREQ - NEEDED THE INPUT FOR NEW SIGNAL VEX. 
VEX SHOULD DISABLE TRAPS. 

;180387 JLB: EORF ON d ONLY. MACLK ON e + f ON MAP. 

IF 

IF 

IF 

IF 

IF 

IF 

IF 

IF 

DESCRIPTION 

(VCC) MCLK = RWCS * /CC3 

+ RWCS * CC2 

(VCC) /WRFSTB = CC3 

cc2 
ccl 
/CCO 
TERM +

+
 

e
t
 

(vec) cYD 

(vec) EORF = /CC3 * /CC2 * CC1 * /CCO * /TERM 

(VCC) /UCLK = CC3 
+ €C2 

/CC1 
/CCO 
TERM ;EXPERIMENT TO SEE IF +

+
 

+ 

(VCC) MAP = FORM * /BRK * CC2 * /TERM 

(VCC) MACLK = MAP * /CC3 * CC2 * CC1 

+ TRAP * /CC3 * CC1 * /CCO 
+ RWCS * /CC3 

+ RWCS * CC2 * /CC1 
     

    
   

  

/ETRAP = TERM 
+ /CC3 * /€C2 * /CC1 * /CCO 
+ VEX 

(vcc) 

  

     
  

chm AEX .(CO34 Cct4 cet 
+#cco 

;BECAUSE THE CONTROL STORE ADDRESS 

> IN PRESENTED ONTO MA. THEN THE ADD 

;STORE LOCATION TO BE EXECUTED [5S P 

3b ON 75NS CYCLES TO PROVIDE A WRIT 

/0C3_* /CC2 * CC1 * /CCO * /TERM ;d USED TO START WRITE PULSE TO 

34 MISC WRITE PULSE. 

;ON c ON ALL MEMORY REQUESTS 
;USED TO UPDATE USED BITS AND CLOCK 

UCLK ON TERM WAS DANGEROUS. 

;MUST NOT COME BEFORE ALL SHORT CYC 

;e+f CAPTURE CD FROM MEMORY THROU 

;d+e CAPTURE TRAP VECTOR 
5 CAPTURE MICROADDRESS AFTER E 

3 TURNED OFF 

it UNSTABLE TRAP IN THIS 
3a PERIOD CAN DESTROY MA ! 

; VIRTUAL EXAMINES 

' DISBALE TRAPS DURING



Pech VQ. 

  

PAL16L8 
ADGD 12AUG86 

~4430SA , ERROR “ 
45008 SO NC7 LER Ce 

RDATA /BLOCKL25 BCGNT2S /PS /RERR /PA*A4BR /APERRO /PERRT GND 
7MR SPEAL /NC13 /NC14 /NC15 /BLOCKL /EPEAL /EPESL SPESL VCC 
; 2/1-870LB: RDATA PIN 1. 

IF (VCC) /SPESL = /RDATA + BLOCKL25 + EPEAL +EPESL + MR ;RDATA USED AS WRITE 
;PULSE WHEN NOT BLOCK 

So 9S 
IF (VCC) /SPEAL = /BCGNT25 + BLOCKL/+ EPEAL + MR ;BCGNT USED AS WRITE 

;PULSE 

IF (VCC) EPESL = PS * /RERR ;ENABLE IF NOT ERROR IN REMOTE MEMORY 

IF (VCC) EPEAL = PA * /RERR 

IF (VCC) BLOCKL = -RBATA-*-7EPEAE—=+EPESE MOR MR = LOCKS AT AN ERROR 
+ RDATA * /EPEAL * /EPESL * SERRE-* /MR ;SET UNTIL PEA IS REA 

LERR 
e ; 

+ BLOCKL * LePERE * /MR 

{PA 

  

DESCRIPTION 

Y \ 
LS 2%le0 |



fc VQ 

PAL16L8 
ADGD 13/8/86 
44310B,LBDIF 

/HIEN /BGNT /CGNT /LOEN /CGNTSO ECCR /BGNTSO /BGNT75 /BDAP GND 
/MR RDATA /MWRITESO /BIOXE /REF100 /RGNT /BIOXL /BDRY /BCGNTSOR VCC 
3280287 JLB: ECCR WRONG POLARITY, RESPONDS WITH BDRY TO ALL NON- 
sEXISTING IOX-ES. 
;280287 JLB: NEW INPUT REF~, TO GENERATE A REF PULSE OF 175-200NS 
;DURATION BY GENERATING BDRY™. 

IF (VCC) BCGNT50R = /MWRITESO * BGNT * BGNTSO ;FROM SONS AFTER GNT ON RE 
oc 

+ /MWRITE5SO * CGNT * CGNTSO ;LASTS FOR THE REST OF THE 
ye 

IF (VCC) BDRY = /MWRITESO * BDAP * /BGNTSO * BGNT75 ;BUS READ FROM LOCAL MEM. 
EED 

+ MWRITESO * BGNT * BDAP * /LOEN * /HIEN ;BUS WRITE TO LOCAL MEMORY 

+ BIOXL * ECCR ; 1OX=ECCR 
+ /MR * BDRY * BDAP ;HOLD TERM FOR MEMORY CYCL 

$ 
+ /MR * BDRY * BIOXE sHOLD TERM FOR IOX CYCLE 
+ REF100 

IF (VCC) BIOXL = BIOXE * /BGNT * /CGNT 

IF (VCC) /RDATA = MWRITE50 ; INDICATES DATA READY ON READ CYCLES 

+ LOEN 

+ HIEN 

+ RGNT 

DESCRIPTION : Se 
~ ay ; 

b \ \0 ’



w
 

PCR VA, J 

PAL16R4 
JLB 12AUG86 BTIM. PAL 
444010 ,BTIM 

OSC /CC2 /CACT /CACT25 /BDRY50 /CGNT /CGNTSO /TERM /IORQ GND 
7OE /EADR /EIOD /NC14 /Q2 /Q1 /QO /DAP /APR VCC 

010387 JLB: EIOD TOO SOON, ONLY 15NS SETUP FOR BD BEFORE BIOXE. 
WOULD NOT LOAD FROM FLOPPY. EIOD FRONT FLANK DELAYED 25NS. 
SAME WITH DAP. DAP HELD FOR THE REST OF THE CYCLE UNTIL TERM 
ON IORQ. 
060387 JLB: DAP HELD INTO ADDRESS PART OF I0X CYCLES AFTER A 
BUFFERED WRITE CYCLE. SWAPPED 10D FOR IORQ IN EIOD. 
USING CC2 (NEW INPUT) TO QUALIFY DAP AND EIOD 
STATE MACHINE 

: Pa 

QO := CACT * /Q2 * /Q1 * /Q0 * /CACT25 ; \ 
+ /92 * /Q1 * 00 ine \ + Q2 * O1 yee? for \ 

Q1 := /Q2 * QO 6 | 
+ Q1 * 700 er 

\o 
Q2 := Q1 * /00 

+ Q2 * QO 

IF (VCC) APR = /Q2 * Q1 * CACT 

IF (VCC) EADR = /Q2 * QO * CACT ;ttu 
+ /Q2 * Q1 * CACT uty 
+ Q1 * /QO * CACT vit Ww 

* /Q2 * /Q1 * /Q0 * CACT * /CACT25 + s 
+ CGNT * /CGNTSO address part for CPU cyc 

IF (VCC) DAP Q2 * /Q1 * /QO * CACT * CACT25 = / 
+ DAP * /TERM * IORQ * CC2 

IF (VCC) E1OD = [ORQ * /Q2 * /Q1 * /QO * CACT * CACT25 * /BDRYSO * CC2 
;STARTS WHEN THE s STATE HAS BEEN REACHED AFTER COMPLETING THE LOOP. 

DESCRIPTION 

3 

: 

> 

’ 

3 ;/CACT+CACT25 

  
  

|----- (u)----- (v)~----(w)----- (x)----- {y)----- (z)-- 

; (t)001 

; 011 010 110 111 101 100



Ic 

  

v2. 
reo “hbkeosh  |274/s? . 

  

  

PAL16R4 ZL. 
JLB 26NOV86 OF, 
44403A, CYINO — 

CLK CSDELAYO CSDLY CSECOND CSLOOP /ACOND /MR LUAi2 /MAP GND 
7OE /NC12 /NC13 /DMAP /DMA12 #MBLCY /LCS /NC18 /OLYO VCC 

Slt 

; CYCLE CONTROL INPUT GENERATOR. PART O. 

IF (VCC) DLYO = MDLY ;25NS DELAY ON MICROCODE REQUEST 
+ CSDELAYO ;25NS DELAY OF PREVIOUS CYCLE ON MICROCODE REQUE 

+ ACOND * CSECOND ;CONDITIONAL MICROSEQUENCING 
+ ACOND * CSLOOP ;USING ALU RESULT 
+ LUAi2 * /DMA12 ; 
+ /LUAL2 * DMA12 ; CHANGING FROM LOWER TO UPPER CONTROL STORE AND 

+ DMAP * LUA12 3 

LCS := MR 
+ /DMA12 * /LUA12 * LCS ;LCS FROM MR AND UNTIL MA12 HAS GONE HIGH AND T 

+ DMA12 * LUA12 * LCS ;1.€. LMA COUNTED FROM O TO 8K. 
+ /DMA12 * LUA12 * LCS 

MDLY := CSDLY 

DMA12 := LUA12 

DMAP := MAP 

DESCRIPTION



DIT 

LY 

EN 

TH 

TH 

{z 

PCE eB 
bth 

~ 
PAL16R4 ot ial 

JLB 26NOV86 om 

44404A, CYIN1 
CLK CSDELAY1 CSALUM1 CSALUMO CSALUI8 CSALUI7 LBA3 LBAl LBAO GND 
/OE en /NC14 /NCiS /NC16 /NOWRIT /NC18 /NC19 VCC 

Nel2 
DL 

; fe. “ContROL INPUT GENERATOR. PART 1. 

IF (VCC) DLYi = CSDELAY1 * /LBA3 * LBA1 * LBAO * /NOWRIT ;25NS DELAY OF PREVIOUS CYC 

; ON MICROCODE REQUEST IN A 

; DLYO. NB.! MUST ALSO HAVE 

; OF LONG COMPUTATION TIME. 
; THIS DELAY IS ONLY USED W 

> 1S WRITTEN INTO AND ONE O 

; FOR ADDRESS COMPUTATION I 

NOWRIT := /CSALUM1 * /CSALUI8 * /CSALUI7 
+ /CSALUMO * /CSALUI8 * /CSALUI7 

DESCRIPTION 

can be chamyed t 1606 of needed)



Pc& 2 

PAL16R4 
JLB 25.FEB87 ERFFIX. PAL 
44407A,ERFFIX.PAL 

CLK IDBSO IDBS1 IDBS2 IDBS3 IDBS4 WRTRF /LCS NC9 GND 
7OE /NC12 /NC13 /NC14 /NC15 /NC16 /RRF /NC18 /ERF VCC 

; IDBS = REG FILE = 5 

RRF := /LCS * /IDBS4 * /IDBS3 * IDBS2 * /IDBS1 * IDBSO 

; ERF 

IF (VCC) ERF = RRF 
+ WRTRF 

DESCRIPTION A\ 

yee Al of 
yo



PCR V2 
—_—_—— 

PAL16R4 
JLB/CJTC 8AUG86 
44412D ,UBITS 

UCLK /OT /RT LSHADOW /TERM /CYD /HITO /HIT1 /EWC GND 
/OE QUBI OUBD /IHIT NUBD NUBI /WCA /USED VCC 
;B 050387 JLB: USED BITS INVERTED TO ACTIVE HIGH. 
3;C 060387 JLB: SHOULD NOK PRODUCE WCA WHEN IN SHADOW. 
3D 120387 JLB: HIT PATH I 
; CACHE USED BIT CONTROL 

  

   

Nais 

IHIT := HIT1 * HITO * QUBI * RT * /DT * /WCA ;FETCH 
+ HIT1 * HITO * OUBD * RT * DT * /WCA ;READ 

IF (VCC) USED = OUBI * RT * /DT * /WCA ;FETCH 
+ OUBD * RT * DT * /WCA ;READ 

IF (VCC) WCA = /RT * DT * EWC * CYD * /TERM * /LSHADOW ;WRITE OUTSIDE SHADOW 
+ RT * /THIT * EWC * CYD * /TERM * /LSHADOW ;FETCH/READ WITHOUT HI! 
+ WCA * /TERM ;OUTSIDE SHADOW 

AOE aN ; CACHE UPDATEB-ALWAYS 

/NUBI := DT * /OUBI ; READ OR WRITE KEEP OLD VALUE 
/RT * OT * HITO * HIT1 ; CLEAR IF WRITE WITH HIT 

/NUBD := RT * /DT * /OUBD ; IF FETCH KEEP OLD VALUE 

DESCRIPTION 

 



PCR V2 

Bang BANKI = BANK2Z    

  

     
   

PAL16R4 
ADGD 18/8/86 
44425B , CADEC PPA 
CPU ADDRESS DECODER FOR 2MB MEMORY (osi2zeg 
CK WRITE /IORQ /MOFF NCS PP 22 PPN2S GND ya 
7CGNT ECREQ /CRO /MWRIT vec 

  

4 CLRQ 
; 8/1-87J0LB: NEW INPUT / Saree ioce MEMORY, PPN18 AND PPN19 REMOVED 
; 150387 JLB: WRITE WAS WRONG POLARITY. 
; 150387 JLB: SPIKE GENERATOR REMOVED FROM CRQ. 

  

MWRITE := WRITE 

IF (VCC) CLRQ = ECREQ * /IORQ * /PPN23 * /PPN22 * /PPN21 * /PPN2O * /MOFF = ;EACH LI 

ER 
;TO ALLO 

MA 

( 
> IN THE 

IDR 
;THE 4MB 

2M 
;NEED NO 

OL 
IF (VCC) CRQ = ECREQ * IORQ ;ECREQ WILL HOLD 

NT 
+ ECREQ * MOFF 
+ ECREQ * PPN23 
+ ECREQ * PPN22 
+ ECREQ * PPN2t 
+ ECREQ * PPN2O 

DESCRIPTION 

BANKD i= /PPN21 * /PPN2ZO 

BAWe{ «= /PPND) *& PPNAO 

BANRQA = PPND\ * /PPNAG 

  
  

END 

fi QUb°  Msizeg = yore 
  

 



PCR VQ. 

PAL16R4 
ADGD 18/8/86 _BANKP RANE 
44426B , BADEC 
DMA ADDRESS Put aoe Cane plea 

  

    

         ; 2/1-860LB: BOTH SIDES OF MWRITE EQUATION INVERTED 
8/1-87JLB: NEW INPUT /MOFF TO DISBLE THE WHOLE MEMORY, BD18 AND B8D19 RI 

: 300387 JLB: BLRQ ASSUMED DATA HOLD TIME AFTER TRAILING EDGE OF BAPR ! 
CHANGED TO AOK 

MOVED. 

ee ee 
| 

\ 

MWRITE := BINPUT 
| 

IF (VCC) /AOK = /BMEM + BD23 + BD22 + BD21 + BD20 + MOFF = ;2 MB 

IF (VCC) /DDAPR = /APR 

DESCRIPTION 
7 | 

Bake i= /Bdar + ARD2V0o 

BANK | : /BDA\ x BO 
| 

Banka = BYQ\ * /BD2O. | 

(at) MSizE1 = END | 

[Nw list pBAPR APR Morr /binPoT /brem /8020 /on21 /spz2 /aocs ee 
ess 

/eent Sew [size eae BANGS BANK] BAneZ DDBAIR ROK. ve 
MARE 

/Bp ia



PCR V2 

   PAL16R4 
ADGD 18/8/86 PONIA UbAnKO BANK) BAZ 
444458, CADEC - 
CPU ADDRESS DECODER FOR 4MB MEMORY 
CK WRITE /IORQ /MOFF fence fon 0 yp SEED 
/CGNT ECREQ /CRQ /MWRITECMA2G- /NEt6--7NEED /CLRO Vcc 
; 8/1-870LB: NEW INPUT Tot “THE WHOLE MEMORY, PPN18 AND PPN19 REMOVED. 
; 150387 JLB: WRITE WAS WRONG POLARITY. 
; 150387 JLB: SPIKE GENERATOR REMOVED FROM CRQ. 

  

   

ANAZD = SP RN2D 

MWRITE := WRITE 

IF (VCC) CLRQ = ECREQ * /IORQ * /PPN23 * /PPN22 * /PPN21 * /PPN2O * /MOFF ;EACH LI 

    

  

  

ER 
;TO ALLO 

MA 
+ ECREQ * /IORQ * /PPN23 * /PPN22 * /PPN21 * PPN20 * /MOFF = <IN THE 

DDR 
3; THE 4MB 

2M 
;NEED NO 

OL 
IF (VCC) CRO = ECREQ * TORQ sECREQ WILL HOLD 

NT 
+ ECREQ * MOFF 
+ ECREQ * PPN23 2 - 
+ ECREQ * PPN22 
+ ECREQ * PPN21 for 4 Mb. 

DESCRIPTION —peprresemmniie) 

/\ HSIzEP 2 BM Ver 
BANKS <= Yppnai * /PPNLO ? 

BAe 3 Ls /RPN 2A & PPRLOCO 

Boxer = Ppwdi +* “rpv2b 

(7) Aad 6SR 
fe Mb; a Gh SK 

f 

t+ —_ = 

+ ECREQ . ArokaQ . /PPNZ3 (PENI. PPNQ\. /PPN2O . /MOFE 

CRQ. 2 KcREQ . TarR GML: — 
+ EcteR . HorFF 

+ Ecmeq - Ffn23 

t eter . PPA Hexaaepc—pletr ee 

t ECéeQ . PPNQI, PPNRO Hsizeg ~ (hare GND



FoR v2 

   PAL16R4 
ADGD 18/8/86 
44446B , BADEC 
DMA ee Ce FOR ame MEMORY . \ 

RAN Ko RBAvVK, BAMK 2 

Pid ast AR FER 

LEQL2CB | 

  

2/1-86JLB: BOTH SIDES OF MWRITE EQUATION INVERTED 
8/1-87JLB: NEW INPUT /MOFF TO DISBLE THE WHOLE MEMORY, BD18 AND BD19 REMOVED. 
300387 JLB: BLRQ ASSUMED DATA HOLD TIME AFTER TRAILING EDGE OF BAPR ! 
CHANGED TO AOK 

MWRITE := BINPUT 

IF (VCC) /AOK = /BMEM + BD23 + BD22 + BD21 + MOFF ;4 MB 

IF (VCC) /DDAPR = /APR 

DESCRIPTION 

. \ 4 usizet = erie GND 

  

  

RANE) = /BrQ\ x BRQO 

i ome 

Ole 

IE (vec) Jhox = /BMEM + BD23 4 BDA 

> + (BD2\ *BD20) + MOFF 

nsized =  Aebime VCC 

5 GMB.



200 

FE 

-ES 

Gass 
£CB VQ. esc /puyi foryp cSptlayd wAim™ WAIT, (CenTeacT HiT /BRK OND 

  

PAL16R6 
JLB 26NOV86 
44601K ,CYCFSM 

chemin /OLYo /SHORT. JAIT2 /CGNTCA /BRK GND 
HIT /C€C3 / 1 /CCO /TERM /NGt8 CSDELAYO VCC 

Joe /svort feez feer fees feed /TRM Lex /sLow VCC 

CYCLE CONTROL STATE COUNTER. FAST VERSION. 

; 060387 JLB: MOD'S FROM SLOW VERSION IMPLEMENTED. 
; 060387 JLB: 100 NS CYCLE MIN. NO BUFFERED WRITE. 
; 070387 JLB: 75 NS CYCLE MIN. NO BUFFERED WRITE. 
; 120387 JLB: IMPROVED HIT PATH. FORM™ REMOVED. HIT INPUT ON PIN 12. 
; SHORT IN ON PIN 4. 
; 120387 JLB: 50 NS CYCLE ON SHORT 
; 180387 JLB: MR GATED WITH WAIT1L OUTSIDE. NEW INPUT CSDELAYO. 
; 180387 JLB: BUFFERED WRITE. 
; 180387 JLB: 175NS SLOW & BRK CYCLES. 
; 210387 JLB: 200NS SLOW CYCLES, 175NS BRK CYCLES. 

TERM := /CC3 * /CC2 * /CC1 * /CCO * SHORT * /TERM * /DLYO * /CSDELAYO ;50NS CYCLE 
+ /CC3 * /CC2 * /CC1 * CCO * SHORT * /BRK * /DLY1 * /TERM ;75NS CYCLE 
+ /C€C3 * /CC2 * /CC1 * CCO * HIT * /BRK * /DLYi * /TERM ;75NS CYCLE 
+ /CC3 * /CC2 * CC1 * CCO * SHORT * /BRK * /TERM ;LOONS CYCLE 
+ /€C3 * /CC2 * CC1 * CCO * HIT * /BRK * /TERM ,LOONS CYCLE 
+ /CC3 * CC2 * CC1 * CCO * BRK * /TERM >BRK CYCLE ( 

+ /CC3 * CC2 * /CC1 * CCO * SLOW * /TERM ;SLOW CYCLES INCL 

+ (C3 * /CC2 * /CC1 * /CCO * /TERM ;UART,LCS,RWCS CY 

CC3 := CC2 * /CC1 * /CCO * /TERM sh+i+j+k+]+men+o 
+ €C3 * CC1 * /TERM 
+ CC3 * CCO * /TERM 

cC2 := /CC3 * CC2 * CC1 * /TERM -erfrgeh+i+j+l 
+ CC2 * /CC1 * /TERM 
+ CC2 * CCO * /TERM 
+ /CC3 * /CC2 * CC1 * /CCO * CGNTCACT * /TERM ;d WAIT FOR BUS IF 
+ /CC3 * /CC2 * CC1 * /CCO * /WAIT1 * /TERM 3d WAIT1 AND NOT 

+ /CC3 * /CC2 * CC1 * /CCO * BRK * /TERM ;d BRK 

CC1 := /CC3 * /CC2 * CCO * /TERM ;b+c+d+e+ j+k+] em 
+ CC3 * CC2 * CCO * /TERM 
+ CC1 * /CCO * /TERM 

ccCO := /CC3 * /CC2 * /CC1 * /TERM satb+f+i+j+emen 
+ /CC3 * CC2 * CC1 * CCO * /TERM 
+ (C3 * CC2 * /CC1 * /TERM 
+ CC3 * /CC2 * CC1 * /TERM 
+ /CC3 * CC2 * CC1 * /CCO * /CGNTCACT * /TERM ;@ WAIT FOR BUS OR LOC 

+ /CC3 * CC2 * CCl * /CCO * BRK * /TERM ;e MEM CYCLE TO FINISH 

+ /CC3 * CC2 * CCL * /CCO * /WAIT2 * /TERM ;e@ IF WAIT2 AND NOT BR 

+ /€C3 * /CC2 * CC1 * CCO * CGNTCACT * /BRK * /TERM ;c PREV WRITE. 

DESCRIPTION



FcR VR 

PAL16R4 
JLB/CJTC 17MAR87 
44701, VEXF IX 

  

CLK C4 C3 C2 C1 CO M1 MO /LCS GND 
/OE IDB2 NC13 Nei ee @VEX /LDEXM NC18 NC19 VCC 

o a 
;090487 JLB: VEX INVERTED TO FIX TRAP BUG IN CGA 

; TO FIX VIRTUAL EXAMINE BUG IN CGA 

LDEXM := C4 * /C3 * /C2 * /C1 * CO * Mi * MO * /LCS ; COMMAND 21.3 
——. 

VEX := LDEXM * IDB2-*-7~CS ; SET 
_+—-ARDEXM * VEX * /LCS ; HOLD      

MACE := /C4 + /C3 + /C2 + /C1 + CO + /M1/+ MO + LCS ; COMMAND 36.2 

TOPRLS, 

DESCRIPTION 

/NEX ‘> LDEXM, /1DBQ, , 

+ /LdDexm . /VEX 

+ LCS.



PCR VQ. Zeoik 

PAL16R8 

JLB/CJTC 11AUG86 

44801A, BARB 
2S 

OSC /CRQ /IORQ /MR /BRQSO /REFRQSO /BORYSO /SEMRQ5O NC? GND 
/OE /CACT /GNT /10D /REF /MEM /DOREF /ACT /SEM VCC 

; 26/2-87JLB: WRONG HOLD TERM IN IOD. 
; PRIORITY: 
; REFRESH 

CPU REQUEST AFTER A REFRESH 
BUS REQUEST 
CPU REQUEST W

N
P
 

; CACT - CPU IS ACTIVE ON THE ND100 BUS 

CACT := CRO * /REFROSO * /BRQSO * /REF * /GNT * /SEM * /BORYBE* /MR ; 4 
+ CRO * /REFROSO.* DOREF * /REF * /GNT * /SEM * /BDRYBES* /MR : 2 
+ CACT * /BDRYB& * /MR - HOLD 
+ CRO * SEM * /GNT * /BDRYB& * /MR : SEMAPHORE 

; REF - REFRESH GRANT ON ND100 BUS 

REF := REFRQSO * /CACT * /GNT * /SEM * /BDRYAS =; 1 
+ REF * /BDR¥AB ; HOLD 
+ REFRQSO * MR ; ALWAYS GRANT REFRESH DURING MR 

; GNT - GRANT ND100 BUS TO A DMA DEVICE OR EXTERNAL BUS CONTROLLER 

GNT := BRQSO * /REFRQSO * /CRQ * /REF * /CACT * /SEM * /BDRYRB * /MR ; 3 
+ BRO5O * /REFROSO * /DOREF * /REF * /CACT * /SEM * /BDRYBS * /MR , 3 
+ GNT * /BDRYBG * /MR ; HOLD 
+ BROSO * SEM * GNT * /MR . SEMAPHORE 

; I0D - 10 SIGNAL TO LAST FOR THE ENTIRE BUS CYCLE 

10D := IORQ * CRO * /REFROQSO * /BRQSO * /REF * /GNT * /SEM * /BDRYBR* /MR ; 4 
+ IORQ * CRQ * /REFROSO * DOREF * /REF * /GNT * /SEM * /BORYAH * /MR ; 2 
+ IOD * /BDRYS6G * /MR ; HOLD 
+ IORQ * CRQ * SEM * /GNT * /BDRYRE& * /MR ; SEMAPHO 

; MEM - MEM SIGNAL TO LAST FOR ENTIRE BUS CYCLE 
; GENERATES BMEM WHICH IS PRESENT ON REFRESH, CPU MEMORY AND DMA CYCLES 

MEM := BROQ50 * /IORQ * /IOD * /BORYBS * /MR 
+ BRQSO * /CRO * /IOD * /BDRYBES * /MR 
+ BRQS5O * /DOREF * /I0D * /BDRYRE&S * /MR 
+ CRO * /TORQ * /IOD * /BDRYBE * /MR 
+ REFRQ50 * /10D * /BDRYBS& 
+ REFROQ50 * MR 
+ MEM * /BDRYRE * /MR 

; SEM - SEMAPHORE GRANT SIGNAL



SEM := SEMRQ50 * /MR * BREE: 
Ss EM * /MR * /ACT + 

; ACT - BUS IS ACTIVE 

ACT := CACT * /BDRYRS * /MR 
+ GNT * /BDRYSS * /MR 
+ REF * /BDRYBB * /MR 

; DOREF - INDICATES THAT LAST BUS CYCLE WAS A REFRESH 

REF * /MR * BORYAS DOREF := 
+ DOREF * /MR * /CACT * /GNT * /REF 

DESCRIPTION



TS) 

PE 

RB VQ ere 
ge 44 * 

if \ 

(alse) 
PAL16R8 none at 
ADGD 13/8/86 at we ae 
44802E , RAMC Mae — 
OSC /RGNT /CGNT /BGNT /o4P50//BaNT?25 /CGNT25 /BDRY50 ABR GND 
7OE /HIEN /LOEN CAS RAS /QD /QU /QB /QA VCC 

3190387 JLB: RAS & CAS INVERTED. 
3190387 JLB: BGNT25 NEW INPUT. USED TO DELAY STATE MACHINE TURN ON 25NS ON 
; BUS CYCLES. 
3230387 CJTC: CGNT25 NEW INPUT. USED TO DELAY STATE MACHINE TURN ON 25NS ON 
; CPU CYCLES. 
; 020487 JLB: BDRY50 WILL GET US OUT OF THE WAIT STATE ON TIMEOUT. 

;0)1110 IDLE UNIT NEXT GNT OF ANY TYPE 
QA := /QD * /QC * /QB ;1)1010 

+ QD * /QC * QB ;2)1011 PAUSE UNTIL BDAP OCCURS (ONLY ON BG 

3 NO WAIT STATE ON CPU TO MEMORY WRIT 

OB := OC 33)1001 
+ QB * /OA 34) 1000 
+ /QD * QA ;5}0000 
+ QB * BGNT25 * /BDAPSO * /MR * /BDRY50 ;6}0001 

:7)0011 

QC := /QD * QC ;8)0010 
+ QC * /QB OTHER STATES WILL GO TO IDLE AFTER 1 OS 

+ QC * QA 
+ /QD * QB * /QA 

gc * /RGNT * /CGNT25 * /BGNT25 + 

QD := QC 

+ QB * /QA 
+ QD * OA 

/RAS := OC ;RAS=1,2,3,4,5,6 

+ /QD * QA 
+ /QD * QB 

LOEN := /QC * /QB * /QA ;LOEN=3,4,5,6 
+ QD * /QC * QA 

HIEN := QD * QB * /QA ;HIEN=0,1,2,8 
+ /QD * /QC * QB 

/CAS := QB * /QA * /RGNT ;CAS=4,5,6,7,8 
+ QD * QB * /RGNT ;CAS ON REFRESH=1,2,3,4,5 

+ QC * /QB 
+ QC * QA 
+ /QD * RGNT 

DESCRIPTION



?HO 

AL 

IT 

cb 

PAL16R8 C 

a / 
/ / g [6 jer Pe 

ADGD/13/8/86 
44803C ,RAMA 

NCd 
OSC /LOEN /RLRQ /MR /CLRQ /BLRQSO /SSEMA /SEMRQSO Met GND 
/OE BCGNT25 /BSEM /CSEM /LDR /LOEN25 /BGNT /CGNT /RGNT VCC 

; 270387 CJTC: INCREASE PERIOD BETWEEN SUCCESSIVE GRANTS BY 25NS BY 
INTRODUCING NEW SIGNAL MFREE25~ AND NOT GRANTING ANYTHING UNTIL 

; THIS IS TRUE 

RGNT 

CGNT 

BGNT 

; 020487 JLB: MFREE NOT NEEDED, BUT TO AVIOD POWER UP PROBLEMS MCL~ ADDED. 

:= RLRQ * /CSEM * /BSEM * /RGNT * /CGNT * /BGNT ;RLRQ HIGHEST PRIORITY 
+ RGNT * /LOEN * /LOEN25 ;sHOLD TO END OF DRAM CYCLE 
+ RGNT * LOEN * LOEN25 
+ RGNT * LOEN * /LOEN25 

me 
r= /MEL * /CSEM * /BSEM * CLRQ * /BLRQSO * /RLRQ * /RGNT * /CGNT * /BGNT 

Zz ;CLRQ ALONE 
+ et * /CSEM * /BSEM * LDR * /RLRQ * CLRQ * /RGNT * /CGNT * /BGNT 

sCLRQ * LAST DONE 

Me . 
+ /MEt * CSEM * /BSEM * CLRQ * /RGNT * /CGNT * /BGNT ;CLRO WITH SEM 

mR 
+ CGNT * /LOEN * /LOEN25 * /MEL 
+ CGNT * LOEN * LOEN25 * /M&E (7K 
+ CGNT * LOEN * /LOEN25 * /Mét (7 

Ma 
:= /Met * /CSEM * /BSEM * /RLRQ * /CLRQ * BLRQ5O * /RGNT * /CGNT * /BGNT ;BLR 

Rg 
+ et * /CSEM * /BSEM * /LDR * /RLRQ * BLROQSO * /RGNT * /CGNT * /BGNT ;BLR 

MR, 
+ /Mét * /CSEM * BSEM * BLRQSO * /RGNT * /CGNT * /BGNT ;BLRO 

+ BGNT * /LOEN * /LOEN25 * /MeEr@? 
+ BGNT * LOEN * LOEN25 * /MGE 72 
+ BGNT * LOEN * /LOEN25 * /Méb 72 

LDR := RGNT ;SET ON REFRESH 
+ LDR * /CGNT * /BGNT sHOLD UNTIL NEXT B OR C-GNT 

Zz 
CSEM := * SSEMA * CGNT ;SET ON SSEMA * CGNT 

+ * CSEM * LOEN25 * LOEN ;HOLD UNTIL END OF 2ND. CGNT 
+ MPL * CSEM * LOEN25 * /LOEN 
+ * CSEM * /LOEN25 * /LOEN 

LR BSEM := /MCL * SEMRQ5O * BGNT ;SET IN SEMRQSO * BGNT 
+ /MEL* BSEM * LOEN25 * LOEN ;HOLD UNTIL END OF 2ND. BGNT 
+ /MeL * BSEM * LOEN25 * /LOEN 
+ “MCL * BSEM * /LOEN25 * /LOEN 

LOEN25 := LOEN we MR instead of 

/BCGNT25 := /BGNT * /CGNT HCL Hough out, 

DESCRIPTION 

PRIORITY: 1.REFRESH 
2.CPU * LAST DONE REFRESH 
3.BUS 
4.CPU



PCR VQ. 45008 
PAL16L8 ( ( é/ s/s 
JLB 7JAN87 : 
45001A,LEVO ee ee 

WC4 PILO PIL1 PIL2 PIL3 #W@@&NC6 NC7 NC8 NC9 GND 
/NC11 *N@E® DEVO /NC14 /NC15 /NC16 /NC17 /NC18 /NC19 VCC 

LEVE /na3 

; LEVEL ZERO 

PIL3 
PIL2 
PIL1 
PILO 

IF (VCC) /LEVO 

+
+
 

e
n
 

DESCRIPTION



aR 

~& (all) 

PCR Vi / Priva 

vf /MORLS LMR 

    

   

   

PAL16L8 
JLB/CUTC 11AUG86 
45002D ,BPAR 

/BDRYSO /BDRY75 “#BLOCK25 /BPERRSO DBAPR /LPERR JDERRT /EPES GND 
/EPEA SPES me NCIS /RERR /PARERR /BLOCK SPEA YCC 

net 

260387 CJTC: NEED TO USE DELAYED BAPR (DBAPR) INSTEAD OF BAPR™ IN 
PRODUCING SPEA. POLARITY CHANGE. 

260387 JLB: BLOCK SIGNAL MUST NOT BE PRODUCED ON LOCAL MEMORY ERROR. 
IT WILL ONLY BE UNLOCKED ON PEA READ FROM REMOTE ERROR PEA. 
260387 JLB: PERR HANDLING CHANGED. 
070487 JLB: RERR MUST LATCH UP ON MOR ALSO. 

; STROBE PARITY ERROR STATUS WORD 

/BDRY50 * /BDRY75 
BDRYSO * BDRY75 

/BDRY5O * BDRY75 
BLOCK25 
EPEA 
EPES 
MR 

IF (VCC) /SPES 

+
+
 

t
e
e
t
e
r
 

; STROBE PARITY ERROR ADDRESS 

IF (VCC) /SPEA = /DBAPR + BLOCK25 + EPEA + MR 

; BLOCK SIGNAL FOR PES AND PEA STROBE - BLOCK ON ERROR, RELEASE ON PEA READ 

IF (VCC) BLOCK = BDRY5O * /BDRY75 * /EPEA * /EPES * MOR2ZS * /MR 
+ BDRYSO * /BDRY75 * /EPEA * /EPES * BPERRSO * /MR 
+ BLOCK * /EPEA * /MR 

; PARITY ERROR SIGNALS FROM BUS AND LOCAL MEMORY 
Voce 

IF {B0RY50-* 7BURY75—BPERASG) PARERR = BDRYSO * /BDRY75 * BPERRSO * /MR 

+ LER 

; REMOTE ERROR - LAST ERROR WAS FROM MEMORY ATTACHED TO THE ND100 BUS 
; WILL BE OVERRIDEN BY AN ERROR FROM LOCAL MEMORY {PERRI AND PERRO} 

IF (VCC) RERR = BPERR5O * MR ;SET REMOTE ERROR ON BUS PARITY 

+ RERR * /LPERR * /MR sHOLD UNTIL A LOCAL MEMORY FERRO 

+ MORLS * MR ;=> LOCAL ERROR HAS PRIORITY 

— os POCO 
DESCRIPTION A & \



PE 

TS 

SL 

PCR VQ. 

    

PAL16L8 
ADGD 18/8/86 

  

45008C ,DATA 
/swos 

/MWRITE AEPEAE LBDO LBD1 LBD3 LBD4 /BIOXL ECCR /BCGNTSOR GND 
7HIEN /OER /MR AREGNF /TST /DISB /CLRERR oo ee 

; 200387 
; 260387 
; 260387 

IF (VCC) 

IF (VCC) 

IF (VCC) 

IF (VCC) 

IF (VCC) 

1 Luce) 

CJTC: LOGICAL ERRORS IN EQUATIONS FOR DISB AND TST 
CJTC: CHANGED PIN 2 /EPESL TO /EPEAL - CIRCUIT CHANGE ONLY!!! 
JLB: CLRERR COMES IMMEDIATELY TO MAKE PERRO&1 PULSES ONLY!!! 

OET = MWRITE ;ON WRITE TO MEMORY 

OER = BCGNTSOR ;ON READ FROM MEMORY AFTER THE ADDRES 

+ TST * MWRITE ;0N WRITE IN TEST MODE BOTH OER AND O 

CLRERR = MR ;CLEAR PARITY ERROR ON MR, READING EP 
+ Swoeis 
+ /BCGNTSOR 
+ DISB 

DISB = LBD3 * BIOXL * ECCR ;SET IF LDB3=1 AND IOX=ECCR 
+ /MR * DISB * /BIOXL sHOLD UNTIL NEXT IOX=ECCR 
+ /MR * DISB * /ECCR 

TST = LBDO * BIOXL * ECCR ;SET IF ANY OF LBDO,1,4 AND IOX=ECCR 
+ LBD1 * BIOXL * ECCR sHOLD UNTIL IOX=ECCR 
+ LBD4 * BIOXL * ECCR 
+ /MR * TST * /BIOXL 
+ /MR * TST * /ECCR 

DS = DSB + SWDISF 
DESCRIPTION


