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FOREWORD 

This handbook contains troubleshooting information for both the Sigma 5 and the Sigma 7 
Computers. Troubleshooting information for the Sigma 5 was formerly issued under pub
lication No. 65-50-xx while the Sigma 7 was issued under publication No. 65-70-xx. 
This handbook includes the information from both the Sigma 5 and Sigma 7 Handbooks 
and also contains information not previously covered in either handbook. The handbook 
is divided into three sections as follows: 

Section I - Sigma 5 information 
Section II - Sigma 7 information 
Section III - Information common to both the Sigma 5 and Sigma 7. 
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SIGMA 5 FAMILY TERMS 

FABYTE OBB47 FUEAL 03B46 
FACAL OBA36 FUBCR l2COl 
FACOMP lOBl2 FUBCS 03B44 
FACOMP/l OBBl7 FUBDR l2C45 
FACOMP/L OBB45 FUBIR 12035 
FADIV 07A36 FUEXU 09B45 
FADIVH 04B18 FUINT 03B36 
FADW 08B46 FULAD 08AOI 
FADW/l OBA35 FULAWORDW 14F34 
FAFL 03AIO FULRP 04B44 
FAHW '08B36 FUI1H 04BlO 
FAILL .. 04B45 FUMI l7A36 
FAILL/l 30CIO FUMMC 03B41 
FAIM 08B44 FUMSP OBBll 
FAIO 07A02 FUMrHOVER 26Nl9 
FAIO/l 04B47 FUMI'SIGN l8B47 
FALCF llAIO FUPLM OBA46 
FALCFP 09AOI FUPSW 03B28 
FALOAD llA2B FUPLW 03B27 
FALOAD/A 08A02 FUS 04B05 
FALOAD/C 04B25 FUSE 04B17 
FAt1DS 04Bl5 FUSEF/l 32E18 
FAt-DST 30Dl3 FUSIO 28F19 
FAMr 03B06 FU·:·7AIT OBA45 
FA.~L 07A35 FUXW 03B19 
FAMULNH 04Bll 
FAN IMP llB46 
FAPRIV OBAl3 
FAPSD OBBlO 
FARWD 03B35 
FASlO OBB18 
FASLL OBB35 
FASEL 09A13 
FASH 07AOl 
FAST-l 07A45 
FAST/A-l 05044 
FAST/C 07A46 
FAST/L 03B25 
FAST/M lOB45 
FST/S 03B26 
FASTORE OBB06 
FASTORE/l lOBOl 
FASTORE/3 OBAl5 
FASUB 07A34 
FAW 07A34 
FAWORDW 09A02 
FUAro 03B45 
FUANLZ 03E05 
FUAWM 03B47 

fO';je I-I I 



PCP 1 
PCP 2 
PCP 3 
PCP 4 
PCP 5 
PCP 6 

PRE 1 
PRE 2 
PRE 3 
PRE 4 

PH 1 
PH 2 
PH3 
PH 4 
PH 5 
PH 6 
PH7 
PH 8 
PH 9 
PHI0 

SIGMA 5 PI-LASE LOCATIONS 

PCP PHASES 

PRE PHASES 

EXECUTION PHASES 

" ,....., 
' .... ·It:-

29A02 \ 
28A27 
28A3I 
28A30 
29AI4 
28A33 

3IA07 
3IA27 

. 32A07 
3IA3I 

3IA30 
3IA33 
3IA02 
3IA04 
32A27 
32A3I 
32A30 
32A33 
32A02 
32A04 



A REGISTER {FFl 

Extra Extra 
. A !! SetlA ResetlA Set Bate~ Reset sates 

i 
0 lL3l lL40 3L36 3L30 2L-SL j SL 
1 lL2S lL26 3L31 3L24 2L-SL 
2 3L19 3L21 3L20 3L17 2L""!SI 
3 3LOS "3L22 3L12 -lLOl 21.-S1 
4 4L33 4IAO 4L36 4L30 2L-SL 
S 4L2S 4L26 4L31 4L24 2L-S~ 

- - - '6- 4L19 4L21 4L20 4L17 2L-.5L 
7 4L05 4L22 4L12 4L03 2L-SL 

'8 . 3M23 3M25 3K12 3M02 2M 
9 3Hl9 3M21 3M28 " 3M02 2M 
10 3M31 3M29 3M27 3M02 2M 
11 3M27 3M22 lM35 lM02 2M 
12 4M23 4M2 5 4M12 4M02 2M 
13 4Kl9 4M21 4M28 4M02 2M 
14 4M31 4M29 4M37 4M02 2M 
15 4M27 41122 4M35 4M02 2M 
16 '14p23 14P25 14P12 14P02 16P' 
17 14P19 14P21 14P28 14P02 16P 
18 14P31 14P29 14P37 14P02 16P 
19 14P27 14P22 14P3S 14P02 16P 
20 :ISP2l 15P2S 1SP12 1SP02 16P 

, 21 15P19 1SP21 1SP28 1SP02 16P 
22 1SP31 15P29 1SP37 15P02 16P 
23 ISP27 15P22 15P35 15P02 " .16P 
24 14Q23 14Q25 14Q12 14Q02 16Q 
25 14Q19 14Q21 14Q28 14Q02 16Q 
26 14Q31 14Q29 14Q37 , 14Q02 16Q 
27 14Q27 14Q22 14Q35 14Q02 l1Q-16Q 
28 1SQ23 15Q25 15Q12 15Q02 13Q-16Q 
29 lSQ19 15Q21 15Q28 15Q02 13Q-16Q 
30 lSQ31 15Q29 15Q37 15Q02 13Q-16Q 
31 lSQ27 15Q22 15Q35 15Q02 13Q-16Q 

.. 

Page /-13 



'A1(DER (~ 

PR 
o 25L02 
1 2SLOl 
2 26L02 
3 26LOl 
4 27L02 
5 27LOl 
6 28L02 
7 28LOl 
8 2SM02 

. 9 2SMOl 
10 26M02 
11 26MOl 
12 27M02 
13 27M01 
14 28M02 
15 28MOl 
16 2P02 
17 - 2P01 
18 3p02 
19 3POl 
20 4p02 
21 4pOl 
22 SP02 
23 SPOl 
24 2Q02 
25 2QOl 

- 26 3Q02 
27 3QOl 
·28 4Q02 
29 4QOl 
30 SQ02 
31 SQOl 

Pa~e /-/4 



ADDER (G) 

G 
.0 25L06 
'I 25L04 
2 . 26L06 
3. 26L04 
4 27L06 
S 27L04 
6 28L06 
7 28L04 
8 25M06 
9 25M04 
10 26M06 
11 26M04 
12 27M06 
13 27MQ4 
14 28M06 
15 28M04 
16 2P06 
17 2P04 
18 3P06 
19 3p04 
20 4P06 
21 4P04 
22 5P06 
23 5P04 
24 2Q06 
25 2Q04 
26 3Q06 
27 3Q04 
28 4Q06 
29 4Q04 
30 5Q06 
31 5Q04 

PC; :7,,~ 
v' 

I 'r. 1--, ~' 



ADDER. (K) 

o 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10, 
11 
12 
13 
14 
15 
16 
17 
18-
19 
20 
21 
22 
23 
24 
25 
26 

--27-- , 
28 
29 
30 - -.. 
31 

'I. 
29K26 
291C27 
29K25 
15N26 
291U9 
29K18 
291C20 

-15N27 
30126 
301t27 

-30U5 
15125 
301.l9 
30lt18 
30K20 
15117 
17126 
17N27 
17125 
15N19 
17119 
17N18 
17120 
15N18 
16126 
16N27 
16125 
15120 
16119 
16118 
16N20 
8Pl2 

Pafje- /-16 



B REGISTER '(FF) . 

. Extra 
B NB §.e tLI? E:5!se t/~ Set terms ----

0 22L27 22L28 22L50 22I/~5 ' 21L 
~ 22L31 22L26 22Vt6 22L44 21L 
2 22L30 22L29 22IJ~1 22140 21L, 
3 22L33 221,34 22L39 22L38 21L 
4 23L27 231J28 23L50 23L45 21L 

5 23L31 231,26 23146 23144 21L 
,,_6 23L3Q _" 23L2.9 23141 23L40 21L 

7 23L33 23L34 23L39 23L38 21L 
8 20H27 20H28 2m-15 0 20}145 19M 
9 20H~1 20H26 20H46 20N!~4 19M 
10 20H30 20H29 20H41 20H40 19M 
11 20H33 20}134 20H39 20H38 19M 
12 211-127 211128 211-150 21H45 19H 
13 211-131 21H36 21H46 21H44 19M 
14 21M30 21H29 21H41 21N40 19M 
15 '211-104 21N05 ' 211-103-- 211-122 ' 19M 
16 7P27 7P28 7P50 7P45 9P 
17 7PJl .7P26 7P46 7P44 9P 
18 - 7PJO 7P29 7P41 . 7P40 9P 
19 7PJ3 7P31 .. 7P39 7P38 9P 
20 8P27 8P28 8P50 8P45 9P 
21 8P31 8P26 8P46 8P44 9P 
22 SP30 8P29 SP41 SP40 9P 
23 . 8P33 8P34 SP39 SP38 9P 
24' 7Q27 7Q2S "7Q50 7Ql~5 9Q 
25 ' 7Q31 7Q26 7Q46 7Q41• 9Q 
26 7Q30 7Q29 7Q41 7Q!~0 9Q 
27 -7Q33 , 7Q34 7Q39 7Q38 .9Q 
28 7Q02 7Q21 7Q18 7Q23 9Q 
29 7Q04 7Q05 7QOJ __ 7Q22 9Q 
30 SQ02. 8Q21 SQ1S SQ23 ·9Q 
31 SQ04 8Q05 SQ03 -SQ22 9Q 



C REGISTER (FB) 

C 
o 25LlS 
1 251,05 
2 26Ll5 
3 26LOS 
• 27Ll5 , 271.05 
• 211.15 
7 IIWS 
• 2M5 t 2.511)5 
10 21K1J 
11 1111)5 
11 2M5 
13 2711).5 
14 211115 
15 2811>5 
'16 2.15 
'17 211S 
II ".15 
1.3105 
20 •• 15 
21 4105 
22 5.15 
23 5105 
24 ',2q15 
25 2Q05 
'26 3ql.5 
27 3_5", 
28· 4ql5 
29, 4qo5 
30' .5Q15 'I 5Q05 



D REGISTER (FFS) 

D ND Set/D Reset/D 
0 25L23 $" $ 25L07 
1 25L28 $ $ 25L07 
2 26L23 $ $ 26L07 
3 26L28 $ $ 26L07 
4 27L23 $ $ 27L07 
5 27L28 $ $ 27L07 
6 28L23 $ $ 28L07 
7 28L28 $ $ 28L07 
8 25M23 $ $ 25M07 
9 25M28 $ $ 25M07 
10 26M23 $ $ 26M07 
11 26M28 $ $ 26M07 
12 27M23 $ $ 27M07 
13 27M28 $ $ 27M07 
14 . 28M23 $ $ 28M07 
15 28H28 $ $ 28M07 
16 2P23 $ $ 2P07 
17 2P28 $ $ 2P07 
18 3P23 $. $ 3P07 
19 3P28 $ $ 3P07 
20 4P23 $ .$ 4P07 
21 4P28 $ $ 4p07. 
22 5P23 $ $ SP07 
23 5P28 $ $ 5P07 
24 2Q23 $ $ 2Q07 
25 2Q28 $ $ 2Q07 
26 3Q23 $ $ 3Q07 
27 3Q28 $ $ 3Q07 
28 4Q23 $ $ 4Q07 
29 4Q28 $ $ 4Q07 
30 SQ23 $ $ 5Q07. 
31 SQ28 $ $ 5Q07 



'0 
1 
2 
3 ' 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2.0 

. -·21 
22 
23 
24 
25 
26 
27 . 
28 
29 
30-
31 

itS _ 
inol 
17L02 
17L03 
17L04 

. 17L07 
17Le8 
17L09 

_ 17IA2 
17MOI 
17M02 
17M03 
17K04 
17M07 
17M08 
1nt09 
17H42 
18p01 
18p02 
18p03 
l8p04 
18p07 
l8p08 
18p09 
18P42 
18Q01 
18Q02 
18Q03 
18Q04 
l8Q07 
18Q08· 
18Q09 
l8Q42" 

DATA AND ADDRESS SWITCHES 

15 
16 
17 _ 
18 . 

- 19 
20 
21 _ 
22 
23 
24 
25 -_ 
26 
27 
28 
29 
30-

o 31 

UP 
i7M44 . 
2ROl 
2R02 
2R07 
2R08 
2R44 
2R43 
2R40 
2R09 
4ROl 
4R02 
4R07 
4R08 
4R44 
4R09 
4R40 
4R43 



La LINES. (B) 

IJt28-0 
W9-0 
LlUO-O 
LIllI 

26P14 
I6N24 
ISN24 
26P30' 



MB LINES (BCR) 
., 

ICl/MB 
0 12M04 
1 12M06 
2 12M08 
3 12MI0 
4 12MI3 
5 12MI8 
6 12M20 
7 12M22 
8 12M27 
9 12M34 
10 . 12M36 
11 12M38 
12 12M40 
13 27MOl 
14 2SP04 
15 2SP06 
16 2SP08 
17 1SPIO 
18 2SP13 
19 25P18 
20 2SP20 
21 2SP22 
22 2SP27 

. 23 2SP34 
24 2SP36 
25 2SP38 

'26 2SP40 ' 
27 2SP42 
28 . 18R04 
29 18R06 
30 l8R08 
31 18RI0 

Pa(je /-22 



o REGISTER (FF) 

0 - NO S/O R/O'-
I 22L04 22L05 22L03 22L22 
2 22L02 22L21 22L18 22L23 
3 22L06· 22L07 $ -22L09 
4 23L02- 23L21 23L18 23L23 
S 23L04 23L05 23L03 23L22 
6 23L14 23L12 23L11 23L15 
7 23L06 23L07 $ 23L09 



P REGISTER !FFl 
Extra 

P NP Setlp Reset/P Set Terms 
15 .. 12R33 i2R40 12R36 12R30 

'T6'" 12R25 12R26 12R31 12R24 
17 12R19 12R21 12R20 .12R17 
18 12R05 12R22 12R12 12R03 
19 ° 13R33 13R40 131136 13R30 
2(j'- 13R25 13R26 131131 13R24 
21 13R19 13R21 13R20 13R17 
22 13R05 13R22 13R12 13R03 

._~l.- 14R25 14R26 14R31 14R24 
24 14R19 14R21 - 14R20 14R17 
25 14R05 14R22 14R12 14R03 178 
26 16R33 16R40 16R36 16R30 

.21 16R25 16R26 16R31 16R24 
28 16R19 16R21 16R20 16R17 
29 16R05 16R 16R12 16R03 17S 
30 17R33 17R40 l1R36 17R30 
31 17R25 17R26 17R31 17R24 
32 17R19 17R21 17R20 17R17 17S 
33 17R05 17R22 17R12 17R03 17S 



R REGISTER (FF) 

! NR Set/R Reset/R 
28 23M33 23M40 23M36 
29 23M25 23M26 23M31 23M24 
30 23M19 23M21 23M20 23M17 
'31 23M05 23M22 23Ml-2 23M03 



FAST' MEMORY 

~ !!! 
0 5K43 0 13L17 
1 5K41 1 131.05 
2 5!C09 2 13L19 
3 5K02 3 13L18 
4 51(4S 4 13L28 
5 5r.46 , 13L27 
6 Slt04 6 13L2S 
7 SKOl 7 13L26 
8 16K43 -8 13L34 
9 16K4l ; 13L3S 
10 161(09 10 13IA1 
11 16K02 11 13L36 
12 16K45 12 13IA7 
13 161t46 13- 13IA6 
14 16It04 14 13IA4 
15 16K01 15 13IAS 

·16 lS43 16 10S17 
17 lS4~ 17 10S0S 
18 1169 18 10819 

-19 1802 19 10818 
20 1845 20 10828 
21 1846 21 10827 
22 1S04 22- 1082S 
!3 IS01 23 10826 
24 IT43 24 10834 -
25 1T41 . 25 10&35 
26 1T09 26 10S41 
27 1T02 27 10S36 

.28 1T4S 28 10847 
29 1'146 29 10846 
30 IT04 30 10844 
31 IT01 31· -- 10845 

P3.~e /- ·'26 



SUM BUSS 

! Extra Gates 
0 25L19 30L 
1 25L17 
2 26L19 
3 26L17 
4 27L19 
5 27L17 
6 28L19 

.7 28L17 
8 25M19 
9 25M17 
10 26M19 
11 26M17 
12 27M19 
13 27M17 
14 28M19 
15 28M17 
16 02P19 
17 2P17 
18 3P19 
19 3P17 
20 4P19 
21 5P17 
22 5P19 
23 SP17 lQ 
24 02Q19 
25 2Q17 
26 3Q19 
27 3Q17 
28 4Q19 
29 4Q17 
30 5Q19 
31 SQ17 8N 

Pa~e /-21 
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.-SIGMA S FLOAT PHASII 

!! ,!!! ' , ' ~~s/'r .• /rr ~. 

PIt 1 3C06 MPHI lC07 • 09 01", 
PB2 21C06 MPH2 21c07 • 09 01 
PHl 21C06 MPH3 26«:07 $ 09 01 
PH4 31B27 NPH4 31B28 50 45 01 

IPH5 9A02 PH5 0A21 11' 23 01 
MPH6 9A04 PH6 9AOS 03 22 01 
IPH7 9A14 PH7 9A12 11~, 1S 01 
NPH8 9A06 PH8 9A07 • 09 01 

PH9 30C06 MH9 30C07 $ 09 01 
PRlO 31B06 NPH10 31B07" '. $ 09 01 

fa~e /-38 



A-REGISTER ("FLO~T) 

!!. NFF §1 R/ e/ 

AO 11e31 26 46 44 01 
1 11e30 29 41 40 01 
2 11e33 34 . 39 38 01 
3 11e27 28 50 45 01 
4 16e30 29 41 40 01 
5 16e31 26 46 44 01 
6 16e27 28 50 45 01 
7 16e33 34 39 38 01 
8 16e02 21 18 23 01 
9 16e04 05 03 22 01 

~.10 16e14 12 11 . 15 01 
11 21e33 34 39 38 01 
12 21e30 29 41 40 01 
13 21e31 26 46 44 01 
14 21e27 28 30 45 01 
15 21e04 05 03 22 01 
16 21e02 21 18 23 01 
17 21e14 12 11 15 01 
18 26e14 12 11 15 01 
19 26e33 34 39 38 01 
20 26e30 29 41 40 01 
21 26e31 26 46 44 01 
22 26e27 28 50 45 01 
23 26e04 05 03 22 01 
24 26e02 21 18 23 01 
25 30C14 12 11 15 01 
26 30e04 05 03 22 01 
27 30e02 21 18 23 01 
28 30e30 29 41 40 01 
29 30e31 26 46 44 01 
30 30e27 28 50 45 01 

A31 30e33 34 39 38 01 
A47 1e06 07 $ 09 01 
48 1e02 21 18 23 01 
49 le04 05 03 22 ·01 
50 le14 12 11 15 01 
51 1e33 . 34 39 38 01 
52 1e30 29 41 40 01 
53 1e31 26 46 .44 01 
54 1e27 28 50 45 01 
55 3e04 05 03 22 01 
56 3e33 34 39 38 01 
57 3e02 21 18 23 01 
58 3e14 12 11 15 01 
59 3e30 29 41 40 01 
60 3e31 26 46 44 01 
61 3e27 28 50 45 01 
62 6e27 28 50 45 01 
63 6e04 05 03 22 01 
64 6C33 34 39 38 01 
65 6e02 21 18 23 01 
66 6C14 12 11 15 01 
67 6C30 29 41 40 01 
68 6C31 26 46 44 01 
69 11C04 05 03 22 01 
70 11C02 21 18 23 01 

A71 11C14 12 11 15 01 
P: ... r,·" I <-I ': 
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!! (Ft-Of'(r) 
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15001 
15002 
17001 
17002 
18001 
18002' 
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API) elf Q (PI. OAT) 
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15D04 
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17004 
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24004 
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AlJPER 
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19027 
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19025 
'16019 
16018 
16D20 
19n17 
23026 
23D27 
23n25 
19019 
23D19 
23D18 . -
23n20 
19n18 
29026 
29D27 
29n25 
19n20 
29D19 
29D18 
29020 
27127 
5028 
5D26 
8126 
8127 
8125 
'D27 
8.1t 
8118 
8.20 
5DU 
.11. 
ll27 
3125 
SDlt 
'Ilt 

.'11f •• 51)18, '. 
.3DI' 

ID27 
3DI'·. 

'5010' 
lOl' 
JDll 
3D20 

lOD22 



B-REGISTER (F.~CAT) 

IT NFF il R/ C/ 

BO 17C41 43 $ 42 01 
1 17C37 39 $ 42 01 
2 17C33 35 $ 42 01 
3 17C29 31 $ 42 01 
4 17e03 as $ 09 01 
5 17C07 15 $ 09 01 
6 17C17 19 $ 09 01 
7 17C21 27 $ 09 01 
8 16C06 07 $ 09 01 
9 31C03 as $ 09 01 

10 31C07 15 $ 09 01 
11 31C17 19 $ 09 01 
12· 31C21 27 $ 09 01 
13 29C03 as $ 09 01 
14 . 29C07 15 $ 09 01 
15 29C17 19 $ 09 01 
16 29C21 27 $ 09 01 
17 27C03 as $ 09 01 
18 27C07 15 $ 09 01 
19 27C17 19 $ 09 01 
20 27C21 27 $ 09 01 
21 25C03 as $ 09 01 
22 25C07 15 $ 09 01 
23 25C17 19 $ 09 01 
24 25C21 27 $ 09 01 
25 20C03 as $ 09 01 
26 20C07 15 $ 09 01 
27 20C17 19 $ 09 01 
28 20C21 27 $ 09 01 
29 18C03 as $ 09 01 
30 18C07 15 $ 09 01 
31 18C17 19 $ 09 01 

B48 .. 31C41 43 $ 42 01 
49 31C37 39 $ 42 01 
50 31C33 35 $ 42 01 
51 31C29 31 $ 42 01 
52 29C41 43 $ 42 01 
53 29C37 39 $ 42 01 
54 29C35 35 $ 42 01 
55 29C29 31 $ 42 01 
56 27C41 43 $ 42 01 
57 27C37 39 $ 42 01 
58 23C33 35 $ 42 01 
59 27C29 31 $ 42 01 
60 25C41 43 $ 42 01 
61 25C37 39 $ 42 01 
62 25C33 35 $ 42 01 
63 25C29 31 $ 42 01 
64 20C41 43 $ 42 01 
65 20C37 39 $ 42 01 
66 20C33 35 $ 42 01 
67 20C29 31 $ 42 01 
68 18C41 43 $ 42 01 
69 18C37 39 $ 42 01 
70 18C33 35 $ 42 01 

71 18C29 31 $ 42 01 
PdJC- /-43 



CO 
1 . 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

C46 
47 
48 
49 
50 
51 

'. 52 
53 
54· 
55 
56 
57 
S8 
59 
60 
61 

.62 
63 
64 
65 
66 
67 
68 
69 
70 
71 

C GATES (FLOA7) 

8005 
8D15 
9D05 
9015 

11005 
11D15 
13D05 
13015 
14005 
14015 
15005 
15015 
17005 
17015 
18005 
18015 
·81005 
21D15 
22005 
22015 
24005. 
24015 
25005 
25015 
26005 
26n15 
27D05 
27015 
30D05 
30015 
31D05 
31D15 
11B05 
11B15 
10B05 
10B15 
9B05 
9B15 
7B05 
7B15 
6B05· 
6B15 
SB05 
5B15 
4B05 
4B15 
2BOS 
2B15 
1B05 
IBIS 
1D05 
1D15 • 
2D05 
2D15 
60.0_L 
6D15 
7D05 
7D15 



D-REGISTER ·(FlOAT) 

l! _ Nll !L !L rJ. 
DO 8D28 ~ $ $ 01 09 

1 8D23 $ • 01 09 
2 9D18· • $. 01 09 
3 '023 $ • 07 09 
4 11D28 tc-· • 07 09 . 
5 llD23 •• f 01 09 
6 , 13D28 $ $ 07 09 
1 13D23 .$ $ 07 09 
8 14D28 $ $ 01 09 
9 14023 $ $ 07 09 

10 15028 $ $- 07 09 
~1 1SD2-3 $ $ 07 09 
12 17D28 $ $' 07 09 
13 17D23 • $ 07 09 
14 18028 $ $ 07 '09 
15 18D23 $ $ 07 09 
16 21D28 $ $ 07 09 
17 21D23 $ $ 01 09 
18 . 22D28 $ $ 01 09 
19 22D23 $ '$ 07 . 09 
20 24028 $ $ 07 09 
21 24023 $ $ 07 09 
22 25028 $ $ 01 09 
23 25023 $ $ 01 09 
24 26D28 $ $ 01 09 
25 26023 - $ $' 07. 09 
26 27028 $ $ 07 09 
27 27D23 $ $ 07 09 
28 30028 $ $ 07 09 
29 30023 $ $ 07 09 
30 31028 $ $ '07 09 
31 31023 $ $ 07 09 

046 11828 $ $ 07 09 
047 11823 $ $ 07 09 
48 10B28 $ $ 07 09 
49 10B25 $ $ 07 09 
50 9B28 $ $ 07 09 
51 9B23 $ $ 07 09 
52 7B28 $ $ 07 09 
53 7B35 $ $ 07 09 
54 6B28 $ $ 01 09 
55 6B23 $ $ 01 09 
56 5B28 $ $ 01 09 
57 1.b23 $ $ 07 09 
58 4B28 $ $ 01 09 
59 4B23 $ $ 01 09 
60 2B28 $ $ 01 ~. -.: 09 
61 2823 $ $ 01 09 
62 1828 $ $ 07 09 
63 1B23 $ $ 07 09 
64 : 1028 $ $ 07' 09 
65 1D23 $ $ 07 09 
66 2028 $ $ 07 09 
67 2023 $ $ 07 09 
68 6D28 $ $ 07 09 
69 6023 $ $ 0'7 09 .. 
70 7D28 $ $ 07 09 
71 7023· $ Pd(Je I-..Jf5 $ 07 09 • 



E-REGISTER (FLOAT) 

!! !if! !l. !L f1 
EO se33 40 l6 lO 01 
E1 8e2S 26 II 24 01 
E2 8C19 21 20 17 01 
El 8COS 22 12 Ol· 01 
E4 10cll 40 l6 lO 01 
ES 10c2S 26 II 24 01 
E6 lOC19 21 20 17, 01 
E7 lOCOS 22, 12 Ol 01 



F-REGISTER ·(FLOAT) 

!! !if! §1 RI cl 

FO TC33 40 36 30 01 
F1 TC25 26 31 24 01 
F2 7C19 21 20 17 01 
F3 7C05 22 12 03 01 
F4 12C33 40 36 30 01 
F5 12C25 26 31 24 01 
F6 12C19 21 20 17 01 
F7 12C05 22 12 03· 01 



FPO 
1 
2 
3 
4 
S 
6 
7 
8 
9 

10 
11 
12 
13 
14 ' 
15 

'16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

FP31 

FP GATES (FLCJA7) 

15B37 
15B33 
15B34 
15B35 
15B18 
15B13 
15B14 
15B15 
16B37 
16B33 

'16B34 
16B35 
16B18 
16B13 
16B14 
16B15 
17B37 
17B33 , 
17B34 
17B35 
17B18 
17B13 
17B14 
17Bl5 
18B37 
18B33 
18B34 
18B35 
18B18 
18B13 
18B14 
18B15 



80 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

831 
546 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

571 

! ') 8t1s (FtOAT) 

8017 
8019 
9017 
9019 

11017 
11019 
13017 
13019 
14017 

, 14019 
15017 
15019 
17017 
11019 
18017 
18019 
21017 
21019 
22017 
22019 
24017 
24019 
25017 
25019 
26017 
26D19 
27D17 
27019 
30017 
30019 
31017 
31019 
11B17 
11B19 
10B17 
10B19 

9B17 
9B19 
7B17 
7B19 
6B17 
6B19 

,5B17 
. 5B19 

4B17 
4B19 
2B17 
2B19 
1B17 
IB19 
1D17 
In19 
2017 
2D19 
6017 
6019 
}D17 
'7019 



LS" 
Sv.;. REAL TIME CLOCK MODUL[ 

.zl 
30 

@ 
31 

E'CPVLI zs 
2J(33 33 

Z, 
3' 

37 

ECPUL2 18 
21<''''' .,.1 

ZoO 

2' @ 
(2) 

3'1- - - . 

ECPUL3 22. 
21(3S" '5' 

RTC 500 CPS 
3t<ZC) 31(20 

"'5 
. 0 '10' 
G-Alb.~ 

. lK'~ .7 I 
I 

PR! 
32""O~ 

IS 

1.4I' 

18 

'3 

z., 

" 
'7 

21 

'". 

ZkC 
ZKI8 

STILl- (31<) 

• , 
,? C/CPULI 

21<.,.3 ,0 

" 
(§) S 

,." C/CPUl2 
21<25" , 

2. 
C/CPUL3 

21<17 
1 

C/CPUL'I 
Zl<03 

.8 k'C 
2t<""2 

'-0 p 

~~ o DOWN 



(nJ',.,~.AP'. IJINTRI4Pl 

NT"RAP 4 

(AI8· L €v' ACT) 

~INCS 

(7AIO 

LI"'~EGl. 

NFWDM 

£N<5I/RD 

EfVcNrR. 

E~I~ 

, Nl-EVACT 

\ 

) 

W 

L"S CPU INTEP. ~ SEp.VrCE" L(9GIc 

P)(INT 

NS" 
NBI7 

Nt518 

13/1 
DI~WD 

TtJ'" . . tv.. 

NII 

~R1213 

NRI'I/S" 

52" 
'0 EWDM-I 

NFL 
NEWO"1 

cPo J.'NTEI?IUIPT SF-RVICE L"GIC 

1-- - -
, (T~ Ipcp) 
ll-IEI 
I 
I 

, (f"J V €Rlll()E) 

2' IE"(9-
I 
I (ENTER AC;rV~) 

ST4Te 
1- - - - - - - -

I 

, 
, ((C'uNr~,<) 

'3 IBe 
I 
I 

: (oVl:=Fl,J<rDF) 
15' IB~ 
I (LEAVE" ACTlVE) 

__ _ ~TAT~ __ _ 

I 

J (E"}(.rERNA l GR(jUP) 
'- -- - - - - --



.. 

L Tl6 INTERRUPT 26 (2!)R.) 
PGW~R FAIL 5AFF 

/J 
C-';~AI{. ,-t.. 

/2/?tJ/70 N/C 

.t.I/c. I 30 INO 

Nk 
N/c 

I68 
ISO 

uJc. 

o 

t----ts 

Rf5FT-'~ 
N/c. .LV 

6-C(I(-O 

Ro 
IEO 

ReSET-I 

N/c 

XNO 
XPo 

. ISo 
IJ/c. 

G,.Jl) .. 3 

lI/r 

IPo 

PCJ'" 
G-CLI(·o 7 

AfSET-' 

w/c 

I6& 
AIle 

NIPo 

XIJO 

1:50 

2. IPo 

$ 
~IPO 

G-CLK-O 

G-AiD 

'lrAJb 
1J1c. 

I6e 
I5' 

wrSNIPo 
N/c 

G<.lk-O 

RfSEf..I 
Nlc 

ISO NISNrpo 

N fiO'N .JH-....----.... 
NISAJIPO 

IP' 

NISI 
NrSAJIPP ~....:=.;;~ 

~/c. 

IPJ 

ISO 

NISNIPI 

I~FF 

GCLf(-O 

+-----15 

. R~SET-I .--'-------' ...... 

Nlc 

NnAJIPO 
IB~ 
tJlc 

NIP, 

NRI357 

NIS~NI. 

, 13 ISI 

~IS' 



LTI6 ,INTERRUPT 

PATIG 

G-CLK~O 

R~IJ-' 

AAM6VD 
rS'l. 

NISNXP) . 5 

....---ts 
'~e-AOB~ 
bAT'f~ .LV 

Z rp:;z 

G-<lK-O 7 

R.2. $ 
I£~ NrP2. 

R~S~T-' 

IIJ2 

l"S2 

IfV2~ 
IPl ,~ 'R 
IS2 2 

"'.lS~' 41 

ISZ 

.. ' 

~IIEARXOE Gftt!:iU~ 

AEEAll£ 

DolT'., 

kLIC'O 

R.EJJ-I 

ADOJ)8 
/)AT'., 

AEAD6. 

PAT'''' 
'GCLK-O 

l)ARH-I 
OAT'-] 

NISNIP2 

rE~ 

f\Jr5r~, .»+....-....;..~ 

IJISJVIP2 

IP"3 

'" rs '3 
NISAJrP.2 ~ 
NT.5A1IPI""+.,....::;. ..... 

TRl6-
l)ATl6 

IP2 

. C PV I- J 

GCLf(-o 

DARH-I 

DATIC 

IB<9~ IISJ..iJPI 5 

NrP2 

I52. 

2S-l2G~) 
CJPTIG+N~ L 

NISNIP3 

TAIG
,p .... TI.., 

. IPs 

CPuL2 

GCL.K-O 

. DAltH-I 
DArl7 

,iIS v;rP2 
286 

IJISIJIN 

1JIP3 

-25 (26fX) 
'~ 

IN3 

NrAJ3 

Re:-5€r- , 

.. 
NRr3S7 

R2 

IS] 

NTS'3 



fa 

A06D6 

OAT'S 

ARmvo 
IS'! 

Nl.SAJlP3 

DAr'B 
Gal(-O 

R.LI 
IE& 

DARH-' 
OArla 

LTI6 INTERRUPT 

I 30 IN'I 

o 

2. IP.., 

$ 
Nrp~ 

IPY. 2 , 
IS'! 10 R&..J 

G-CU(-o 

REN-' 

. DATt' 
GcI.I(-o 

OARM-' 
D-\T'CJ 

N~5WIPIf 

;r'-JS 

T55" 
1.JISIV4 

NTSXN3 »+...--........ ""f 

~I S NIP,,! »-+-+--p...;:a.:~ 

rP5" 

IE'<9-

rw'l~~o 

NrSIAJ3 47 

N!S5 
NIswrp .. y ~-=-~ 
fVrSAJTPJ 

NISNIPS 

IP5' 
VAr'9 
IPS-

IS'! 
(PUL.3 C.PUL Y 

G<:lK-O G-CLI(-O 

OARM-. . DAAf1·1 

OATIS DATIl} 

18(9 " .. ris NI P 'I 
·NISIJIPJ IB~ 

NIf'! /III5AJIP ~ 
NIPS 

C6()~T~R H5 
:£5 (27~) [5'1] 

Page. I-Sf 

IfS-

1l.ESET-, 

1 NP-J357 

R4 

~---IS 
, 13 ISS-

CQUN7i;f( :tit.! 
.[s-ij 



L TI b INTERRUPT 

G<:.I..k-O 

f{E-JJ-I 

ARM~VD~7 
I~' 10 

NISVIPS 5 

~---fS 

'AFAO!~ 
DJ.r2o ~ 

I 30 I1JG 

o 

z. IP~ 

$ 
NTP6 

[)l\T2 , 

6CLK-O 

AEAJ-} 

AO(JOB 
DAn, 

ARH(9iD 

IS? 
VI5fVrpt 
W!SfJ%PS 

GeLK-.o 

. D~~)of-' 
[)4r2 , 

NIStvIP' 
rS6 

XE<9 DARH-I 
OAT2.0 

PEIIVT 

GClk-O 

DAR. H- ( 

OAI20 

I~ 
)1 :;,~TPs" 

'LN7 
I"S7 

NT<srv6 

NXSIA.J5" """'""-......;..;~ 

NI5~IPb ~"""-::':::..f 

r P"7 .... ~--r;.~ 

WC~O IPe 2 " 
(0 'A6 IS&' 
'l7 

NI57 
NISVIP, 
NTSAJrp~ ...... -=--' 

TP7 

ISC 

NIS 1VTP7 

TRIG 
DAT21 
'IP7 

G-IJD 

GGLk-(j 

'DM~M" 

D~ T2' 

IvTP6 -~.., 

N-rSl...llf( 

IBCSI 
-""IS (;7 ps

}.JJP7 
ME~. PARITY 

[s6) . 
,1--',:" ~ .' -',. 

• r~7 

IP7 

NR67 

. , 

IS7 

NTS7 

UVAssrG-fVED 
[S-7] 



LTIG INTERRUPT 

5 , 30 I~B 

GCLI(-I 

~EN-:1 ., 
0 

R 

~o . 
:rNB~ If'B,~ I R9 
IS8 47 
vIc ..... 

1VTS? 
NrSAJrP~ 

. JV Ie 

rRr(;.~ 
DAT22 8 

TP1 

IP& 

TS~ 

COUNrtER GnavfJ . 

G-CU<-' 
AE~-2 

A"MCT~ 

ISc) 

GCLf(-1 

DA~M-2 

DAT:13 

l\Jr5~IP8 

NIc 
~ISNIP8 )Io+-4-.~~ 

If07 

IEC 

Gcc..K-I 

'DMV-1-'2 

D~T2~ 

Nts~J1P8 

IBC 
"'Ie 

}.JIP9 

2" S- (:?0R). 
GPTIf3UAL 

IN? 

AlTN9 

TP?' . 

.. 

rS9 



AE~AlJ.F 

OAT2V 

G-CLK-I 

REAJ-2~~ 

ADBPS ,.1~ 
DAn'! W 

ARHCTR 
ISIO 

NISIVIP't 

DA"n-) 
DATlV 

o 

rV/O 
"IS/O 

$ 

L TI6 INTERRUPT 
(C(9VWTER GRG-l.{P) 

,.;rPIO 

IS 10 

rJ.J/) 
r51, 

"'ISI~ 10 

AFEItJLE 

DATZ5"" 

. AI(MCTR 

ISII 
NrSkJIPIO 

, f.JTSAJrflCt 

D",H",-2 
06.T2S-

NI~~:rP'O 

:rEe 

Nrs rN9 »--+ ...... --..;...~ 

IJIS'-l IPIO ~"'-....:::..:~ 

rPII 

IN'O~ 
IPl6 ,~ II R,O 
IS/O 

NrSIN7 47 1'< 
',' 

,TP.TG 
DAT.l Y 
rPlo 

5RIO 
GC LI{-/ 

DAT2Y 

~)~I13C 6 

NISvlP9 
NIPIO ----..-

",,1"5" 
AJISlJIPIP ~-=-=~ 
Iv"ISIJI P1 ~~-+ 

IPI/ 

TSIO 

C(!}UNTER 3 = "ZERO 

~ISNIP'J 

r,qrG
VAll) 

. xpd 

SRII 

GCLI<-" 

DAT15 

~I5AJIP~ 
NIPII--"."... 

~S- (3C;~) .' 
Pa~e I-57 

TIVIJ 

NIA.JlJ 

'''" 

I-PII' . 

AlA 101/ 

RIO 

NISI Alii 

rSII 

CC9.UAJTFR '-I =:: ?E'R.~ 

[~BJ 



" 

A~EJJLE 

OAT2C:= 

C;CLK-' 

RE~-) 

ADBD8 
D"T2~ 

LTI6 INTERRUPT 
I~'P() r/GUTPUT G Rt9ufJ 

AE£AJLE 

I 30 Itv/2 DAn, 

0 

rW'2 
r5'~ 

2 IPf2 

$' 
"'IP'2'- " 

GCLk-:l 

Rf!W-2 

AOaog 
, DAT17 

AEA08 . 
()AT27 

G-eLIc-' 

'OARH-) 
OAT2'7 

ISI2 
'3 ~IS~XPI2 

AI/e 
'AI~A/rp2 

TIJ13 
IS'] I 

. IPJ3 ...... +-f-~V 

rET 

~j (311'<) 
c;<~~ 

XlVI) 

~IN'3 

.. _ .. -.. _ J 

: ,..: •• OJ" ~J;' . 

~RI2"3 

~~'2.2 ~~ I RI2 
r5,~1 '17 

fIJ/e. ,,; 

TRIG-
DAT1& 
IP'2 

.:LR 
(;.<:LI(-' 

DARH-3 
OO\Tl~ 

I8I 
AIle 

/VIP' '2 

10 

"'IS') . )f-~I,"", 
~r5A.JIP'"1" 

P.l1c 

IS 12. 

,[5C] 

NrS~IP''3 

,RXG- ~ 3 
DAT27 
rPt3 

IS'] 

o - ~r5' 3 ; , 

NI5,' AlIPI'i) ISI ' 
IJk 5 R~SE'T-2 

fJIPI3 PC P 

[SDJ 



'St;. 
OVERP.tDE 

6-R~UP. I 

I 
J3.A I 

I 
lJ.4n~cl 

2?N ~ J : 
RQB2tI~ /uA.Gl"zel 

ov. IS't 

"" 

2 "c/. 
C~UNTER 

(;,.R.t9uP 

r02"/. 

C.1\(5LE 

PRr(9A.rry 

E~A""PLJ;S OV. 1st. ~J(T. 2_' 

C:T. 3,.c! 

I(} 3 ... J. 

~l7Np~----tFi 
')(-. 

* NorS' 

OVet?RI0E= G-R~UP 

ALwAYS Pln.$'T PRr(9'Hry 

.y CI-IAIN 2 S-

~ • c:. t- ~_ 20 IIB21 

~~~~ B1I~ ..... • ) 

c..T Ytlt 

j'" 

L.f. tho 

E)(T. I~T. CHASSIS 

92.2.1 



, IS IIep 
• 

CL L~ I I 
I I 

r9 ZlTI2 :_D n 
1 

Til 2/1'08 n I 

I I 

ClE'N22S02 U :1 flJ 
I .1 

:IPRFI If'R-f) PH' I PU1! P1431 PHil I PHS- IPH' :1 PHIO I 
I I' I 

/5IOI ~r:Il W- :1 
I 

eNS, 7F --.J :1 
I 

swo 'B530 

5W2 r<fF3' 1 
5W7 2.~FO¥ n I , I 

5W'S ~ SW8 a Sw«t 1~t3:1 sw,,, ISWI5 , , 
/F5/~~35' 

.L....- ~ :1 
-., I 

'. F5L I :1 lOLl' , 
, I I 

I"FH IT2.6 ~ W , I I 
). p. q I 

J rOF IT23', n I 
;1 

I , 
I~FRg 

,rlO I J 1----1 
I 

RWl3O-3 '----
, 

1 

I· 



CK _~1_3 __ ~~ CLOCK 

RW(30 . 31 ~~~--------
y .. ' 

:: .. i 
r----~~-~- I 

'" .' .. ', 

Rw 0 35 

[ I 1 
.1 ! L 1 

( 
r-~!- r--~ - ~~ - 'J ~-, r-- ... ...- -

Rw I 3.,. 

L 
I 1 

r L T 
..... ~-t- ~~-- 2 ~- ~ 1O t--... ~ r- ~1--1 ~ 

~ 

(\W2 ~,' .. 

L 
t ! ( 1 I 

1 ~t-L L 1 

3 
~--i-

I-- ~~ '"--I II' t--
-I-- ~ ~........-i r-

RW3 ... 12__... ..... 

L 
, 1 

[ L I 
r-~ t--i-

t--i If t-~ - 12 r-n 
-r--t t- -~ ~ I 

I 

. R WII ... ~3 __ 3---1 

RW6 ... '_7--f 

L 
--, I I 

! I 

1 L 1 i I 
t-r-t- I-r-; 

I-- 5 ~>- - 13 i-~ 1 
I-- ~ ~ - ~ It - I I II 
L 

I I I 1 
~ II I~ 1 

! 

~li t' l'f 
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"2:7 WATCHDOG- TIMER TRAP 

~3~6~ __________________________________ ~ __________________________________ ~ ________________________________ --, 

vvDTRAC~7~----------------------------~~-----------------------------rr-----------------------------fI 

PU2-C 

GIVD 

K5C-/ 

PCP 

GND 

PI-!I-C 

CL 

I 33 weT6 

C Igv 

Mwc,rf; 
~~'--"";;"'--1 

5121(( 

weT(; 

3(" ,'J[JTR 

30 weT 

weT' 
NWDTt\ 

NWCT2 

WCT3 

NWCTLf 

2.8 

32U 

(5/WDTA~ 2cf'\ 
i )-, 

\ 3/ weT4-

Igv 
o Z(,IJWCTl/ 

STRAP 

TRf\P 

, 27 weT3 

lev 
o 2B~W(T3 

weT'! 
weTS 
WCTb 

17 

(R/ )
' /o'~ I 

wcrz )1<- \ i 

G-ND ' II 
/I I 

NRE5ET ~ -. 
~------'---- N RE'S~T;-5TRt\P.TRI\P') 

512KC 

WDTP..AC 

(R/WCT2) 
G-ND 

5'2KC 

32U 

--'------'--1S 

? C 18v 
f"L 

C'>---{~ NWDTA "5 

~-----------------1~~------»----' 

32U 25 

NWDTR.AC. 

(R/Wc.r2)>t-rIO--_~ ___________________ ~ 

WDTRAC ~'~7+-____ ~~ ______________________________ ~~ 

WDLATCH 

NTRAP 

NWCTI 

t;. WCT2 

C lev 
05 NWC.T2 

R 

>-~-5TRAP =:> PXTR 
TR2<l 
TR,30 

5/TAAP 

12 weT/ 

c. IBV 

R 
o 21 N\\/C. TI 



(7 M£MOR'l CYCLr CONTROL 

AR n 
OR".I n 
MR --II 
MAA ---, 
MB8 --11 
Me, J 
/r1DD , 
1-1££ 
MFF n 
MGG- ~ 

CL-I ----" 

NrC ROF. TP740) u 
CROF.TPI300 _______ --InL.. _______ _ 

MAA 
MBB 
MCC 
MDD 
MEE 
MFI= nL-_______ _ 

M6<T 
Cl nL _____________ _ 

DR-I 
MA~ 

M88 
MCC 
MDD 
MEE 
MFF 

M6-G 
CL 
.AR 

MR 
AH 
TPIJOO 

AHC~ 

RES£TM 

____________ ~nL ________ ~n~ _________ _ 
---aL ____________________ ~J 
--1IL-______________________ _ 

______ ..JrIL ___________ --;:" ." 
_____________ ~r_IL ____________ __ 

--------_________________ ~n~----__ 
~L __________ --------~, 
_____________ ~n~ _________ ~n~ ____ __ 
____ ~n~ ______ ___In~----__________ __ 

__________________ n~--_________ _ 
________________ ~n~--------__ -
________________ ~n~ __________ _ 

(ATE.WAR) -.l L. ______ _ 
MAA ---.L ________ ~ 
MBB ----1 
JUDL --.JL. _____________ ---:...._ 

/JRI P IL __________ ~J 
CE r-----------

SINGLE CORE MEMORY ACCESS 

FAST MEMORY ACCESS 
(wh~" U$~d CIS reffe rtnc~ QtJ/oIress) 

DOUBLE CORE MEMORY ACCESS 

CL£AR MEMORY 

(none-existing adciress) 



N Ot.rTIAPI.I"'~.,.!l 
c.uSfTJIC~WNDtII'{,q,.JJ 

NDWTA .,J.l 

~QC 

"'MAP 
r/l'70 
II1(SC·' 

AWCl G[) 
[--~ 

NItfAA-I 
/tAR. 
SAAP 

R.QC 
I4AP 

T"'70 
NI<SC-I 

IJHCC 
NHFF 

NeRO1=-

DRQ 
HKSC·' 

MEMORY REQUEST 

I4RTC· 

IINIt 

NCf(~ 

• 

II RE$ETH 



(: 

/J,ESETM 

&ND 
NMAA 

MFF .iiD:l7
. MR .... 25 

2.6 

M6Gt 
NMB8 

MGG 

MOD 

MAA 
tVMFF 
tV"'CC 

MDD 
CL-

MGG 
NCL-

NATE. 
NRESETM 

MEMORY CYCLE CONTROL 

MBS 

NME£ 

MEE 
NMR 
ND/~ 

GtND 

MDD~ :v 

(to restart clocK) 

MCC 

NMCC 

C£ 



FAMILY TERMS 

SIGNAL NAME TEST POINT SIGNAL NAME TEST POINT 

FABC 31J47 FAS4 
FABO 24J45 FAS5 
FABO/l 24J02 FAS6 32J46 
FABO/2 24J46 FAS7 23J02 
FABOA 24J35 FAS8 23JOl 
FABOA/l JOH02 FAS9 27H30 
FABOA/2 22JOl FASIO 32JOI 
FABOX 23J47 FASll 27HI4 
FABR 30Q15 FASl2 27H22 
-NFA BRANCH 25HOl FASl3 27J35 
FABS 28H44 FASI4 23J03 
FABSA 28H25 FASI5 23J44 
FACAL 22J02 FASI6 23J45 
FACV 22J13 FASI7 23J04 
FADE 32J04 FASI8 25R46 
FADIO 30HI3 FASI9 30J46 
FADIV 20J45 FAS21 20J04 
FADIVR 6H36 FAS22 29H14 
FAOIVW 3J33 FAS23 29H30 
FAOW 32J45 FAS24 29H22 
FAFL 25JI3 FAS25 
FAFLM 25J46 FAS26 21J13 
FAFU1D 25.J02 FAST/1 26H30 
FAFLAS 25J35 FAST 27J02 
FAFRR 27Q17 FASTA 24JOI 
FAFRR/I 24R35 FATR 28H47 
FAILL 28HI5 FAW 29H23 
FAIM 27JOI FUANLZ 31J4I 
FAIO 25H31 FUBAL 31J46 
FAIO/1 22J35 FUCS 31J36 
FAMDSF 16Q27 FUCVS 2lJ36 
FAMDSE/O 20J03 FUEBS 20R11 
FAMDSF/M 24H36 FUEBSA 28R28 
FAMUL 19J46 FUEBS8 3lJ18 
FAMULH 25J46. FUEBS9 3lJ19 
FAMULI 26JOl FUEBS14 31J05 
FAMULNH 26J35 FUEXU 31J45 
FAMULW FULAO 31J25 
FAN IMP 26H23 FULCO 31J27 
FAPRIV 27J13 FULD 31JOI 
FAPSD 26J02 FULS 31J35 
FARWO 28H05 FULRP 27J46 
FASH 23H13 FUMMC 31J44 
FASHFL 23H46 FUMTH 21J02 
FASHFX 23H02 FUSIO 3lJ26 
FATR 28H47 FUSTH 21J46 
FATRA 28H27 FUSTS 3lJ34 

ta 
FATR5 24JI3 FUWAIT 21J35 
FASl 30J35 FAFLD 25J45 
FAS2 32J03 FUAD 28G46 
FAS3 31J28 FUAND 

FUAWH 28G45 

Paye 2-/6 



Register 

PCP1 

2 

3 

4 

5 

6 

7 

PRE1 

2 

3 

4 

PHl 

'2 

3 

4' 

5 
. -... -

6 

7 

,8 

9 

10, 

11 

12 

13 

14 

. 15 

PHA 

FF 

20A31 

20A30 

20A33 

20A02 

20A04 

• 20A14 

20A06 

07F27 

07F31 

07F30 

07F33 

27A27 

27A31 

27A30 

27A33 

27A02 

~ 27AQ4' -

27"A 14 

27A06 

26A27 

26A31 

. 26AJO 

26A06 

26A02 

26A04 

26A14 

26A33 

. PHASES 

NFF 

26 

29 

34 

21 

5 

12 

7 

c 28 

'26 

29 

34 

28 

26" 

29 

34 

21 

5- "'-

12 

7' 

28 

26 
. . 
, 29 " 

7 

21 

5 

12' 

34 

S/FF 

46 

41 

39 

18 

3 

'11 

'$ 

" , 

50 

46 

41 

39 

50 

46 

41 

39 

18 

3 

11 

$ 

50 

46, 

41 

$ 

18 

3 

11 

39 

R/FF 

44 

40 

38 

23 

22 

15 

9 

38 . 

CIFF 

1 

1 

r 
1 

1 

1 , 
1 
, 
1 
1 ' 

1 

1 

1 . 
1 

1 

'1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

FF/L 

178 

178 

178 

178 

178 " 

178 

, I" . .. _~_, ___ L __ , ____ J_, ___ ' .. _ . ___ -.J _______________ . ________ ,._l 
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A- REGISTER 

REGISTER IT !if! SIFF RIFF elFF 

AO 05S23 25 12 2 1 
1 05S19 21 28. 1 
2 05S31 29 37 1 
3 05S27 22 3S 1 
4 06S23 25 12 1 
5 06S19 21 28 1 
6 06S31 29 37 1 
7 06S21 22 35 1 
8 19S23 25 12 1 , 19S19 21 28 1 

10 19S31 29 37 1 
11 19S27 22 35 1 
12 20S23 25,· 12 1 
13 20S19 21 28 1 
14 20S31 29 37 1 
15 12L23 22 35 1 
16 12L23 25 12 1 
17 . 12L31 21 28 1 
18 12L31 .4 29 37 1 .-~ .. 

19 . 12L27 22 35 1 
20 13L23 25 12 1 
21 13L19 21 28 1 

A22 13L31 22 37 1 
23 13L27 22 35 1 
24 3123 25 12 1 
25 3N19 21 28 2· 1 
26 3M31 29 37 
27 3N27 22 35 
28 4N23 25 12 
29 4N19 21 28 
30 4N31 29 37 
31 4N27 22 35 
47. 8N4 S 3 
48 22T23 2S 12 
49 22T19 ·21 28 
50 22T31 29 37 
51 22T27 22 3S 
S2 23T23 25 12 
53 23T19 21 28 
54 23T31 29 ·37 
S5. 23T27 22 3S 
56 12K23 2S 12 
51 12K19 21 28 
58 12K31 29 37 
59 12K27 22 3S .. 

A60 13K23 25 12 . 
61 13K19 21 28 
62 13K31 29 -~7 
63 13K27 22 35 ,. 64 9L23 25 12 

·'5 9L19 21 28 . 
66 9L31 29 37 ... 

67 9L27 22 35 
68 10L23 2S 12 
69 10L19 21 28 
70 10Ll1 29 37 
71 10L27- 22 Pi13e 2-18 35 

... 



Signal Test Point Signa I Test Point 

PRO 5R17 PR29 5P31 
, 

PRl 5R31· PR30 6P17 

PR2 6R17 PR31 6P31 

PR3 6R31 PR32 19Q31 

" PR4 8R17 PR47 25Q31 

PR5 8R31 PR48 24R17 

PR6 9R17 PR49 24R31 

PR7 9R31 'PR50 25R17 
.. I 

PR8 15R17 . PR51 25R31 

PR9 15R31 PR52 26R17 

PR10 16R17 PR53 26R31 

PR11 16R31 PR54 27R17 

• PR12 17R17 
. 

PR55 0- 27R31 . 
PR13 17R31 PR56 20M17 

PR14 19R17 PR57 20M31 

PR15 19R31 PR58 21M17 

PR16 12M17 - PR59 21M31 
.'. . . . ,> > ' . -

PR17 12M31 PR60 23M17 

PR18 13M17 PR61 23M31 

PR19 13M31 PR62 24M17 

PR20 15M17 . PR63 > . 24M31 

PR21 15M31 PR64, '5M17 
e' .. 

PR22 16M17 PR65, 5M31 

PR23 16M31 PR66 6M17 

PR24 3P17 PR67 6M31· 

PR25 3P31 PR68 8M17 

PR26 4P17 PR69 8M31 
1 

PR27 4P31 F'~70 9/\~ 17 

Pf.:2R 5Pi7 F:~71 9 !v',31 



Signal Test Point Signal Test Point Signal Test Point 

-GO 5R19 G22 16M19 G59 21M29 

Gl 5R29 G23 ,16M29 G60 23M19 

G2 6R19 G24 3P19 'G61 23M29 

G3 6R29 G25 3P29 G62 2~M19 

G4 8R19 G26 4P19 G63 24M2.Q 

G5 8R29 G27 4P29 G64 5M19 

G6 9R19 G28 5P19 G65 SM29 

G7 9R29 G29 5P29 G66 6M19 

GB 15~19 G~O 6P19 G67. 41 6M29 
-

G9 15R29 G31 6P29 G68 8M19 

'G,,'" 16R19 G47 25Q29 G69 8M29 
" 

G11 16R29 
, , 

G4B 
' . , 24R19 -- G70. 9M19 -

G'12 .17R12 -, ' -
'G49 ' ~ 

24.R29: 
, .' ,. .... 

- G.7) 9M29_ 
••• _0. .' 

G13 17R29 ' ' , GSO 25R19· -
Gl~ 19R19 G51 25R29 

• ! ..- e, .. _". .. 

G15 : . , 19R29 
" 

G52. 26R19 " - . 
, , 

..•. 

G16 ,- -12M19 'GS3 26R29 , -

. . - G17" 12M29 " ; " , - "GS4" _. 27R19 - - _ . .... " 
G18 13M19 GS5 27R29 • 

, ·'Gt9 13M29 ' GS-6 ':-'," , 2OM19 , . ' , . 

,G20 ' 15M19 G57 - ' 20M 29 
, " .... ,. , -

" 
G2,,." 15M29' GS8, 21M19 

- - - " 



Signal Test Point Signal Test Point Signal Test Point 

KO 9T26 K21 10K18 K57 9K27 

K1 19T27 K22 10K20 K58 9K25 

K2 9T25 K23 9N18 K59 13N19 ' 

K3 'I 9N26 K24 10N26 
, 

K60' 9K19 

K4 i 9T19 K25 10N27 K61 9K18 
1 

: 
i I 

K5 I . 9T18 K26 10N25 K62 9K20 

K6 9T20 K27 9N20 K63 13N18 

K7 9N27 K28 10N19 K64 8K26 

K8 10T26 K29 10N18 
, 

K65 
#I 8K27· . 

K9 ·10T27 K30 10N20 K66 8K25 

K10 . 10T25 K31 9N24 K67 13N20 

Kl1 9N25 K47 13N26 . K68' 8K19 

K12 10T19 K48 20T26 K69 8K1S . ; 

, K13 10T18 K49 20T27 ' K70 8K20 

K14 10T20 K50 20T25' 

K15 9N17 K51 13N27 , 

K16 10K26 K52 20T19 

K17 10K27 K53 20T18 

K18 10K25 K54 2OT20 

K19 9N19 K55 13N25 

K20 10K19 K56 9K26 



B-REGISTER 

REGISTER IT litE S/FF RIFF C/FF 

BO 2S23 25 12 '2 1 
B1 2S19 21 28 
B2 2S31 29 37 
B3 2527 22 35 
B4 3523 25 12 
B5 3519 21 28 

_ B6 3531 29 37 
B7 3527 22 35 
B8 '24523 25 12 
B9 24519 21 28 
B10 24531 29 37 
B11 24527 22 35 
B12 25523 25 12 
B13 25519 21 28 
B14 25531 29 37, 
B15 25527 22 35 
B16 15L23 25 12 
B17 15L19 21 28 
B18 15L31 29 37 

----. -.- - -. -- -- - - -0-- B19 15L27 22 35 
B20 16L23 25 12 
B21 16L19 21 28 
B22 16L31 29 37 
B23 16L37 22 35 
B24 1N23 25 12 
B25 1N19 21 28 
B26 1N31 29 37 
B27 1N27 22 35 
B28 2N23 25 12 
B29 2N19 21 28' 
B30 2N31 29 37 
B31 2N27 22 35 
B47 8N14 12 11 15 
B48 24T22 25 12 2 
849 24T19 21 28 
B50 24T31 '29 37 
B51 24T27 22 35 
B52 25T23 25 12 
B53 25T19 21 28 
B54 25T31 29 37 
B55 25T27 22 35 
B56 14K23 25 12 
B57 14K19 21 28 
B58 14K31 29 37 2 1 
B59 14K27 22 35 
B60 15K23 25 12 
B61 15K19 21 28 
B62 15K31 29 37 
B63 15K27 22 35 

.. -
B64 lK23 25 12 
B65 lK19 21 28 
B66 lK31 29 37 
B67 1K27 22 35 
B68 2K23 25 12 
B69 2K19 21 28 
B70 2K31 29 37 
B71 2K27 22 35 

P<1:Je 2-22 



C-REGISTER 

REGISTER IT . !!! 

c NC 
CO 5R18 5R10 

1 5R28 .36 
2 6R18 10 
3 6R28 36 
4 8R18 10 
5 8R28 36 
6 9R18 10 
7 9R28 36 
8 15R18 10 
9 15R28 36 

10 16R18 10 
11 16R28 36 
12 17R18 10 
13 17R28 36 
14 19R18 10 
15 19R28 36 
16 12H18 10 
17 12M28 36 
18 13M18 10 
19 13M28 36 
20 15M18 10 
21 15M28 36 
22 16H18 10 
23 16M28 36 
24 3P18 10 
25 )P28 36 
26 4P18 10 

C27 4P28 36 
28 5P18 10 
29 5P28 36 
30 6P18 10 
31 6P28 36 



-------

CS-REGISTER 

REGISTER. U !1H s/FF RIFF 

CSO 7S27 " 28 50 
1 7S31 26 46 

.2 7S30 29 41 40 
3 7833 34 39 38 
4 7S02 21 18 23 
5 7S04 5 3 22 
6 7S06 7 $ 9 
7 7114 12 11 15 
8 lR.27 28 SO 45 
9 la31 26 46 44 

10 11.30 29 41 40 
11 11.33 . 34 39 38 
12 litO 2 21 18 23 
13 1104 5 3 22 
14 1R06 7 $ 9 
15 1114 12 11 15 
16 17127 28 50 45 
17 · 171t31 26 46 44 

.18 171C30 ".4 29 41 - 40. 
19 . 17K33 34 39 . 38 
20 17K02 21 18 23 
21 17K04 5 3 22 
22 17~14 12 11 15 
23 ltd' 7 $ 9 
24 9Q21 . -28 50 .. - 45 
25 9Q31 26 46 '44 
26 9Q30 29 41 40 
27 9Q33 34 39 38 
28 9Q02 21 18 23 

CS29 9Q04 5 3 21 
30 9A06 7 $ , 
31 9Q14 12 11 15 
32 11'02 21 18 23 
47 lP06 ;7 $ '9 
48 3OT27 '28 50 45 
49 3OT3. 26 46 44 

·50 30'1'30 29 ~ 41 40 
51 3QT33 34 39 3. 
52 30T02 21 18 23 
53 3OT04 5 3 IZ 
54 30Tlit 12 11 15 
55 301'0' 7 $ 9 
56 15127 28 50 .5 
57 16101 26 46 44 
58 16lt30 29 41 40 
,t· 16132 . -34 39 .:-~ 11-
-60·. 16K02 . 21 18 23 
61 16K04 , 3 22 
62 16K14 12 11 IS 
63 16(06 7 $- , 
" 4K27 Z. 50 45 -
65 4K31 21 ... 46 .. 
66 4K30 29 41 40 
67 4K33 34 39 38 
61 4(02 '21 18 23 
69 4K04 5 3 22 
70 4K14 12 11 15 
71 4K06 7 P#3e 2-21(- $ 9 



D-REGISTER 

REGISTER IT NFF S/FF RIFF c/FF 

DO 3R23 25 12 2 1 
D1 3R19 21 28 
02 3R31 29 37 
D3 3R27 22 35 
D4 4R23 25 12 
D5 4R19 21 28 
D6 4R31 29 37 
D7 4R27 22 35 
D8 21R23 25 12 
D9 21R19 21 28 

010 21R31 29 37 
Dll 21R27 22 35 
012 22R23 25 12 
013 22R19 21 28 
D14 22R31 29 37 
D15 22R27 22 35 
D16 14p23 25 12 
D17 14P19 21 28 
D18 14P31 29 37 
D19 14p27 22 35 
D20 16P23 25 12 
D21 16P19 21 28 
D22 16P31 29 37 2 1 
D23 16p27 22 35 
D24 9P23 25 12 
D25 9P19 21 28 
D26 9P31 29 37 
D27 9P27 22 35 
028 I1P23 25 12 
D29 I1P19 21 28 
D30 11P31 29 37 
D31 I1P27 22 35 
047 8P31 26 46 44 
D48 26T23 25 12 2 
D49 26T19 21 28 
D50 26T31 29 37 
D51 26T27 22 35 
D52 22T23 25 12 
D53 27T19 21 28 
D54 27T31 29 37 
D55 27T27 22 35· 
D56 18L23 25 12 
D57 18L19 21 28 
D58 18L31 29 37 
D59 18L27 22 35 
D60 19L23 25 12 
D61 19L19 21 28 
D62 19L31 29 37 
D63 19L27 22 35 
D64 5K23 25 12 
D65 5K19 21 28 
D66 5K31 29 37 
D67 5K27 22 35 
D68 6K23 25 "12 
D69 6K19 21 28 
D70 6K31 22 35 
071 6K27 22 35 Pa;]e 2-25 



E-REGISTER 

REGISTER IT litE s/FF RIFF C/FF 

EO 14S33 40 36 30 1 
El 14S25 26 31 24 
E2 14S19 21 20 17 
E3 14S05 22 12 3 
E4 15S33 40 36 30 
E5 15S25 26 31 24 

. E6 15S19 21 20 17 
E7 15S05 22 12 3 



SIGNAL 

DCO 
KNCl 
KNC2 
KNCl 
KNC4 
KNC5 
lCNC6 
KNC1 
KNC8 
KNC9 
KNCIO 
KNCII 
KNCl2 
KNCll 
KNC14 
KNCl5 
KNCl6 

.. - -- KNCl1 
KNCl8 
KNC19 
KNC20 
KNC21 
KNC22 
KNC2l 
KNC24 
KNC25 
KNC26 
KNC21 
KNC28 
KNC29 
KNClO 
KNC31 

.!2!£- DATA SWITcH 

i 
TEST POINT 

,: ... " ..... , r.'r -- -: 

29Rl 
29R01 
29R2l 
29R24 
29R41 
29R42 
29R09 
29R40 
29R08 
29R4l 

. 29R46 
29R45 
28POI 
28P07 
28P03 
28P44 
28P04 
28P02 
29p02 
29R04 

. 32L33 
32L34 
32L35 
32L36 
28P09 
28P40 
28P42 
28P47 
28P08 
28P45 
28P46 

· 28P43 



SIGNAL 

KSO 
KSl 
KS2 
KS3 
KS4 
KSS 
KS6 
KS7 
KS8 
KS9 
KSI0 
KSII 
K512 
KS13 
KS14 
KS15 
KS16 
KS17 
KS18 
K519 
1.520 
KS21 
KS22 
KS23 
KS24 
KS25 
KS26 
KS27 
KS28 
KS29 
K530 
KS31 

~. PitTA SwlTe 1-1 

TEST POINT 

. 26S1 
26S01 . 
26503 
26804 
26807 
26508 
26S09 

. 26S40 
26842 

·26843 
·26544 
26845 
26S46 
26s47 
26846 
32L29' 
17N40. 

- 17N46 
17N47 
26K43 
26K45 
26K46 
29M02 
29M04 
17NOl 
17N02 
17N03 
17N04 
17N07 
17N08 
32L3.0 
32L31 



SIGNAL 

KSP15 
KSP16 
KSP17 
KSP18 
KSP19 
KSP20 
KSP21 
KSP22 
KSP23 
KSP24 
KSP25 
KSP26 
KSP27 
KSP28 
KSP29 
KSP30 
KSP31 

!§! A DDkE:S.5 SELFCT sWire II 

TEST POINT 

... " -' 

26KOl 
26K03 
26K07 
26K09 
26K40 
26K42 
26K44 
26K47 
29MOl 
29M03 

. 29M07 
29M09 
29M40 
29M42 
29M44 
29M47 
17N44 



SIGNAL 

KUA21 
KUA22 
KUA23 
KUA24 
KUA25 
~UA26 
KUA27 
KUA28 
KUA29 
KUA30 
KUA31 

TEST POINT 

29M08 
29M43 
29M45 
29M46 
17M09 
26K02 
17N42 
17N43 
17N45 

.. 26K04 
26K08 



Register FF NFF S/FF R/FF C/FF 

01 8Q02 21 18 23 1 

2 8Q27 28 50 45 I 

3 8Q31 
I 

26 46- 44 , 
. 

4 8Q30 : 29 41 40 I 
\ 

5 8Q04 - 5 3 22 , 
6 8Q33 I 34 39 38 

, 
I ~ 

7 8Q06 7 $ 9 , 

-Page 2-31 



P.- REGIS T£}f 

Register FF NFF S/FF J?/FF C/FF 

PIS 18K33 40 36 30 1 

16 18K25 26 31 24' 1 

17 , 18K19 21 20 I • 17 1 
, 

18 18KOS 22 12 3 1 

19· 19K33 ',. 40· 36 30 1 
\ 

20 19K25 26 31 24 1 

21 19K19 21 20 17 1 
I 

22 19K05 22 12 3 # 1 
. , 

23 . 22L25 ,. ~ 26 3T 24 1 • .. 
. -. - .. 

'24 22L19 21 20 17 1 

2S 22L05 22 12 3 1 

26 23L33 40 36 ·30 1 

.71 . 23L25 26 31 24 1 

·28 23L19 21 20 17 1 

29 23L05 22 12 . 3 1 

30 25L33 40 36 30 1 

31 25L25 26 31 24 1 
.. 

32 25L19 21 20 17 1 

33 ' 2SL05 22 12 3 1 



Q- Register Test Point List 

Register FF NFF s/FF R/FF C/FF FF/L 
-,-

Q15 23K27 28 50 45 1 26K 

16 23K31 26 46 44 1 26K 

17 23K30 29 41 40 1 261< 

18 23K33 34 39 38 1 26K 

19 23K2 21 18 23 1 26K 

20 23K4 5 3 2 1 26K 

21 23K14 12 11 15 1 26K 

22 23K6 7 $ 9 1 261< 

23 24K27 28 50 45 1 26K 

24 24K31 26 46 44 1 261< .. 

25 24K30 29 41 40 1 26K 

26 24K2 21 18 23 1 26K 

27 24K6 7 $ 9 1 26K 

28 24K33 34 39 38 1 26K 

29 24K4 5 3 2 1 29M 

. 30 24K14 12 11 15 1 

31 20L27 28 50 45 1 



FAST MEMORY 

~. RR RW ~ HSM HSM 1ill! 

0 5T2 8536 1T43 2T43 3T43 4T43 
1 5T22 8541 1T41 2T41 3T41 4T41 
2 5T27 8S36 1T09 2T09 3T09 4T09 
3 5T34 8534 1T02 2T02 3T02 4T02 
4 5T36 8545 1T45 2T45 3T45 4T45 
5 ·5T38 8S44 1T46 2T46 . 3T46 4T46 
6 5T40 8S46 1T04 2T04 3T04 4T04 
7 5T42 8S47 1T01 2T01 3T01 4T01 
8 19T20 22S19 15T43 16T43 17T43 18T43 
9 19T22 22S18 15T41 16T41 17T41 18T41 

10 19T27 22505 15T09 16T09 17T09 18T09 
11 19T34 22517 15T02 16T02 17T02 18T02 
12 19T36 22S28 15T45 16T45 17T45 18T45 
13 19T38 22527 15T46 16T46 17T46 18T46 
14 19T40 22525 15T04 16T04 17T04 18T04 
15 19T42 22S26 15T01 16T01 17T01 18T01 
16 ~5L20 8L19 1IA3 2IA3 3IA3 4IA3 
17 5L22 8L18 1IA1 2141 3141 4IA1 
18 5L27 8L05 1L09 2L09 3L09 4L09 
.'" J.:;1 5L34 8L17 1L02 2L02 3L02 4L02 
20 5L36 8L28 1IA5 2IA5 3IA5 4145 
21 5L38 8L27 1IA6 2146 3L46 4IA6 
22 5lAO 8L25 1L04 2L04 3L04 ·4L04 
23 5t42 8L26 1L01 2L01 3L01 4L01 
24 5Q20 6Q19 1Q43 2Q43 3Q43 4Q43 
25 5Q22 6Q18 1Q41 2Q41 3Q41 4Q41 
26 5Q27 6Q05 lQ09 2Q09 3Q09 4Q09 
27 5Q34 6Q17 1Q02 2Q02 3Q02 4Q02 
28 5Q36 6Q28 1Q45 2Q45 3Q45 4Q45 
29 5Q38 6Q27 1Q46 2Q46 3Q46 4Q46 
30 5Q40 'jQ25 1Q04 2Q04 3Q04 4Q04 
31 5Q42 6Q26 1Q01 2Q01 3Q01 4Q01 



S-BUS 

N~ S ! 
-I 

SO SR15 
1 . SRll 
2 6R1S 
l 6R33 
4 8R15 
5 8R33 
6 9R1S 
7 9R33 
8 15R15 
9 15R33 

10 16R15 
11 16R33 
12 17R15 
13 17R33 
14 19R15 
15 19R33 
16 12M15 
17 12M33 
18 13M15 
19 13M33 
20 lSM15 
21 15M33 
22 16M15 
23 16M33 
24 3P15 
25 3P33 
26 4P15 
27 4P33 
28 5P15 
29 SP33 
30 6P15 
31 6P33 
47 2SQ3j 
48 24R15 
49 24R33 
50 25R15 
51 25R33 
52 26R15 
53 26R33 
54 27R15 
55 27R33 
56 20M15 
57 20M33 
58 21M15 
59 21M33 
60 23M15 
61 23M33 
62 24M15 
63 24H33 
64 5M15 
65 5M33 
66 6M15 
67 6M3) 
68 8M15 
69 8M33 
70 9M15 -71 Pcige 2-35 9M33 -



-. 

iIfAN5r-Eff IFI(MS 

·IfITERREGISTER 

FUNCTION ~ FRAME 1 ~ FRAME 2 

O~A NAX· 31T35 
E-"A NAXE 4J25 
PR.R~A NAXPRR 6J30 
a--A AXR 16N18 
RR~A AXRR 10S25 
S-+A AXS 22K26 
O's~B BXB 12T44 
S~B BXS 9325 
o's~es eSXl 29S06 
O'S-?D NDX 28S09 
e~D DXe 14T07 
'K~D DXK 12T15 
S~E EXS 2J22 
S~MB MBXS 2J23 
O's~O OX 21N09 
e~o oxe 16Q06 
S~PSWI PSWIX8 22F24 
D~PSt~2 PSW2XD 5H45 

- - l's~P . .. _ Npx/l - 6A02 ... 
2~P NPX/2 3A45 
20-'P PX20 13A28 
K4p PXK 29K35 
Q-+P RRWXS 22810 
S~P PXS/I 29K45 
P~Q QXP-2 25K47 
A~S SXA 12Q26 
ADD~S NSXADD 19G15 
B~S SXB 29S10 
D~S SXD 29T41 
P-+S SXP 25K26 
PR~S SXPR 21T35 



E"C.PULI 
3Ow33 

30 

33 

ECPUL'2. ~-+---u 
30 W1 'f ifl 

29 

o 
rCPuL3 ~-+---=o 
30W 35 3S" 

RTC 
30w l%' 

NISIN' 
'Sv..l'l7 

2~ 

® 
Z7 

J~ 

7 

(0 
1/ 

~I 

12 
22 

/0 

3 

nC}' __ --.. C/CPULI 
30w"t'3 

RTC I 

s 
.1)..--~ C/CPUL2 . RoTC 2 

30W2 S" 

C/CPUL3 
30Wl7 

Rrc "3 

~ __________ ~ _________ ~~ __________ ~ C/CPU~~ 
30W03 RTC '-f 

500 CPS 
30w03 

NISNI PI 
15WOS-

NlSIN3 
If, Wlf-7. 

.2 KC 
30WI8 

8'KC 
30WIf2. 

NrSNIP'3~~ 
2.3W0S- (;";\~37 '& 

J{.o 

NISNIP3 
"wOS-

NISNI PIS-
2. 3 \.V t,l yo 

o *' 
UP=I 
DowN= 0 

RfAL TIME CLOCk NODULE (2Lf.W; STIli

~7 



.- - :- .. 

GAl" 

; t5.0 

'rso 

.~ 

:G<Ll(f 

peN 
rpo 

_--.c 

_---15 

_---tc 

pwR 

56 
ON 

5 

ISO 
XNO 

. " . 

, , 

Nts 1JI Po' ""~--l" 
NTSI 

NI'5NXPo ~""--I 

IAJo 
IPI 

NrswxPO ~ 
rpi ~ 2 

IIJ{~ .. 
lSI 

~~~XNI-:;AJIP6 

; ~ t 

I 

xrPo ,~ ~ Gt:LI(~ 

• i. _: ...... 
CPuAESr2.. --..:;::.z--ro.. 

'. .' 
t· .... )· '-':,-.~~.-1' _ ' '-:'.,~ ".';' .-_.: ... 1.. .'.: "! _ ;'.' ~'.' . 

• _____ 4"' __ ,.,_ r- ::-;-.; - - ; ~ 

I .• 1 
.;. , 

. I 

; :. NISAJIPo ~c..::...--I 
;', ~ . "Ied 

:. : ISI· 
; ... , ••• _ .... ;. 0· ....... ;. .... I., 

, .~ ~ --1--,':" I '" - »-_~ 

i -t 

'. 

" .. 

::.IBO 

fJISAJIPO 
.. 1 . 

___ 4O ___ ....... ~.; l .• ~_. 

s 'O~ rso' 

..... 

I 
I i 

••• _ .... 4" ... __ ... " 

~ f..rI~' 
..... ' 

c 
--- . 

5 ::rAJ I 

, .. 

~-""'NRI35} 

.._ .. ;.-- ''- - ,. 

'NISI 

. I 
~.-

NIS.NI fJl, .PWI\, OFF 
....... 

I' . 

.j 
1 . 

I.P, 

'j 

rRIORITY INTERRUPT L T' G 

/.'-fW 
'~7 

(<':>PT1~"'A L )' , 

P3fje 2-38 

5/~ to 



,. .w _,. '" '" .. ___ ... "'- __ .. -

AD8061 

DATA 16 

6CI.I{I 

DARMI 
DATAI6 ~..¥-~ 

R'2 

GCLkl 

. "'AF"DS' 
DA.,AI' 

N2'SNIPI 
rS2 

A,P.MiJVO 

rBo 
NrS}JtP, 

,DARk! 
DA.1~A'6 ~:..-~./ 

_----f 

~CP(,JI-I 

I ~ 2 le-=-....---f 

COUNTER 

52 

.. 

c 

5 

...... ,. .... ~ . "": .... . .. ... ' .. 

S I~,-

rSl 
IWl 

wrs3 
NISIN' 

NISNrP2 
IPJ 

If3 

XIV3 
IS3 

~D60131 

OATA'? 

x NrSNIP'2 

5 XIP'2 

IfP2. 

IS2 
. IA.J2 

/JISt'" I 

NIS3 
IIIISIJl:P2 

WiLSWr,P' 
""'-'-"",."" 

. 
.... _-0 '_., ... ~ -.-~ 

, . 

/)A~H ,. 

'DATA'" ~ 

i 
GCL.KI 

~ADB' 
~TA(7 

W1:SlJIPI 

,1.I~)'-'l"P2 
';"'",M()'VO JI.I-'~--I 

'.,; rS3 

, N'rSAl~PI 
I teo 
Nr~AI~p2 .-=~~ 

p.t.R"", 
, .- .. tJATA" v-.;&. ....... ~ 

JJI5NIP3 

. .-., .. -:'"., ........ ~~ .. -.. - --- .. ~ .... - .. --........ ~.-

! ' 

',-. 

·.........,--AJ~ 

' , 

.- ' .. i -: 

COUA/TEf{ . 2. 
IP3 53 

" 

" I PRIORITY INTERRUPT LTJG . , 
[ 5 \N (ePTuJ'NAL~ 

:2 7. 
" , 

• I ~ I 



AEflNLEI 

DArA' e JI(..::~--f~ 

, GiCL~' 

. 4E·bBI 
• ~""AI8 

;JIjllJXPJ 
ISI.J 

A,..,.,6VD 

ISO W-::~-4 
Alr5JJ ¥Pl 'V.-i"--.... 

DARH' 
,~rA.a »-JL---L.,I 

R 

C 

oS 

_---fC 

CPf,JL3 
IPI./ 

.- ; 

/: 
-- f' 

XlVII 

..rs~ 

:INt( 

'. 

~l~JJl~" 

wrs~- , 
~rsrAl'S 

~I'tJXPY 

AD60BI .... ~-4 
DATA 19 ...... ~....(j 

. CIA" k I· »-__ -4 

~~~T~"""~-l.,..II' _--It 

• I i.\EADB' ,....::..&..~ 
, ;. -~.: _____ . :_ .. _. : .,..: D4T~J', tf-&I~ .... 

1-. ~ ~ 
~, .. :- .... ~ ... -. _.-..... ~ .. ,'.-! ~ .. -.- -- •. , . 

: Nr,i.Jrp., .... --4 . : '-:r.,~:~ If-':";"'~ 
ISS- .-..&............,. 

.• c .1 ...... _'. 

~." ... ~ ••• ,- .,>- ...... , .~ .... .:., 

!.' ' - . , ·Nr,~¥PJ ~"---f 
.. ~ . -; ".-',; ; ·IBo 

. ; .. Nt~IV~ py ]IooII:I~"" 

, t"· 
i· 

_ ............ J 
... -:-. , .. ; PAR,...,. 

. ~. ~rA~'cj .' . 

.. ; ,. Gel-ttl )f-Z.. 
; 

; C fAVL¥ ..... "'--"""""" 
; . IPS" 

. ,:." ; ',., :, : 
-.- ... ; 

. I 

.- t 
j 

'IN',T 

''-''--JoJRI3S7 

I 

.. 1 

,,- . 
I .. , 

. ~ ... 
; - .. 

---.-.--r 
._ .... ___ .. _ .. _ ..... "\. __ t 

{ 

... 

I ... 

,. , , 
. , .' 
I ,., 

C 0<; "I.r ~ 1.1 

.5"5_' .. 
. I, 

; , 

fRIORI TY INTERRUPT L t, G 

I ~\AJ 

.±7 

•• ~ .• : .. t.': _._ 
" {~ . .- .. 



AOSD81 

D~TA20 

G<I.KI 

A,; Inll.. £.,.~, 
pA.rA2o 

'DJt.r'V--t1 
O~TA20 

I£o 
Rb 

C-CLI(' 

'DA'TA20 

NISN:tPS)(. 5 

1"56" l(. 10 

Af{,."evo 

I80 
II5IVIrSY--''''--i 

. DARN' 

c 

5 

c 

r-----iC 

n'.ZGI 

DATA 20 "'-~--l~ 

S 

S 

_---iC 
. WZSZAJS ~~---1 

NIS"Jrk 

I1V6 
GND 

J56 
I"" 

(7vD 
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( 
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IS~ 
NIP(; Z 'A ~ISNIP6. 

xIPG 

.. -
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DA. rA.2 I 
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i 
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" 

'G-tL:k' ' If-----f 
GIJ() 

·GNb 

T~T~.1 
,. ·/)AT~l/· JC-=~-f....; 

NISNi P"J 

., I 

PRIORITY INTERRUPT L TJ b 

/7 VV 

27 

~ . , .··f 
, I 

.•.••.• ~_ ...... ~~- ..... 4-... _ .•• __ ."' 

.~ 

.: 'i , 
. ; '1 
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... i ( - " .. , . 

. l·. 

''i-''_ 
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~ .... t;--; -:-
I 

"' .. "., " -

Nrs7 

..... f .; 



AD8D8I 
DATA 1. '2 

AE"AlI..~'lC-&':'-....c 

bA T'A 1 l. ~~-L,..o 

DAA.1"f2 

DATA 2.2 

It 

c 
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_--!C 
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lb 08 J OJ oS J oq Iq 8 til III [3 3lf 2£, 

2..1 06 J '13 06 J 40 III B 42- J q B 35 27 
28 06 J 39 06 J 38 14 8 J ~ It! 8 IS 2S 

2' 06 J JJ 06 J JJf Itt 8 0'1 Ilf B 13 29 
- 30 {)6 J IJi 06 J 12- I lJ 8 07 1'1 B 14- 30 

JI Ob J ~ () 6 J 08 Jlj 8 06 /1 8 15 31 
Jl 06 J 0$ 06 J Oq III A 13 III A 07 Jl, 

" 

L Decode 



c 

B 

MQ A 

AHAFX 

AHBEX 

p 
-
p 

STILf 

5 /0 

Lf 9 

3 8 

2 7 
, b 

PO~T 's' 

(zoe) 
0 

/5 
---

ILf 

)3 

12 

50 I' --
Pot:{ r 'A.' -

! : .. , 

__ RULE'S FOR .5E'TT' N(;, UP START. NG- A DDR~SS ___ _ 

t. MUST 6E NO 6-APS 

; 2. START' f.J& ADDRE:SS MUST 8E" 

- , t 

I). COCHRANE 

STI4 (21C) 

5 10 )5 0 

Lf q lLf 

3 8 13 
M.F4ULT 

12 

'e' 5'0 

2tC 

~~~ SWI SW2 

4K 0 0 

9K 0 I 

12K I 0 

16K , I 

..... -- .-. ... - - - - - - -~ -- ...... 
INTE;RL~AV I NG- 5W ITC.1-I5 

-- WJ.lOLE MVL r'PLE" OF HFMOAY SI7E _ 

3. 12K NFMoA,Y S'~E START AT 

MULTIPLE'S 01= /GI( (0, ",32., Y&' E'TC.) . -- - ~. _. . ___ I J. ?~T SAME VAlU&" ALL DOo~S. 
, 

0-"1(-1 2Lf-2rtrl<-1 "-24K-1 28-321<-1 

JGK I ~ 'fK I I 8K I 'fl(-

20-Z8K-1 ----------~~NOTOK 

LIS lie. L''''' LlfJ L" 
15T~Br' Al6- 5W,", 7 8 'f '0 20e POR.T B I 

ADD. 5w., 12- .3 1'1 IS' liZ 0 C PO RT A) (21C PORTe)] 
O~ ,0 0 0 0 0 

'IK 0 0 0 0 I 

8'1( 0 0 0 I 0 

12K _0 0 0 , , 'l-K. 'NCRfHENT5 , -
"K 0 0 , 0 0 

ZOK 0 0 I 0 I 

24,tk 0 0 I I 0 ) 
2 a- ~ 0 0 I I I 

~ 31K 0 I 0 0 0 
I 1 1 1 1 1 

'J' 8' f< 0 'I ( 0 0 

(, 'f I< I 0 0 0 0 

~ 
IGk 

8'0'< I 0 I C 0 
I NCRE'HENT5 

CJ (, k I I 0 0 0 

, , 'lK I I I 0 0 
-- -

I 2. 3 K , , I I , 
*/VorE ENDIN& ADDRESS DETE~MINFD 

BY Ht=HORY 5; ~£ S\V,rcHS 

2 )/7 MENOR Y 
SWITCH5 

Page 3-6 

12. TOT~L MEM. 512 E' MUST BE" 

EQUAL TO S'k,1GK,32 I\oR.bY-K 

TOl"AL 5W6 5w 5 SWlf 5W3 ri. '" /:lE r--
8'K 0 0 0 I 
"K 0 0 I 0 21~ 

I 

I 
321( 

''If< 

0 

I 

I 0 0 

0 0 0 

1- __ 
HEHOR y FAU~r L IGHT<f; 

21C 

LI TE" SW8 S\N~ SW/O 

I 0 0 0 
2 () 0 I 
3 0 I C> 
'I 0 I I 
5 I 0 0 , I a f 

7 I , 0 
g , I I 

11 El'1eJR Y TII'1:N6 M.ARGINS 
21C 

Is'W! SPEED I 
t-[ -......;....-+--~~I , , 

I
· 0, SLOW' I ([;?!4,N, " 
_~~...:.F....:...A.:..-.5_T_i {UP; 

( 



" 

i' . 

T 

I 

1 

3 

'I 

IQT 

I 

'2 

3 
l.I 

PORT £XPAIJOER CABLING (TYPICAL) 

STAItTIN' AlP. Sw', 
PoR T E J(~AND61\ 

~IS LI~ U? Ll8 LI~ 

I Z 3 II 5 , "1 a , If) Z'ID 

f l. 3 II- S-
lS'D 

~ 7 B ~ 10 

LIS L.I' L,7 LIS t,9 

I 1- 3 If 5 
21E" 

6 7 9 ., 10 

r 1- 3 If 5 
? 

22E" 
6 7 S 10 

._"* DVAI- E~PANOE~ ONLy 

MI"P 

CPU ~5" 

ME"" , 



%5/7 
HE~A.Y DR rYE 

{TypICAL F'~" ALL.) 
\ ADOAEu's .I 

SHOWN F~" 8IT 0 
ADDtl~~.s 0.. 100 

ST22 X PR£DRIVE SELECT 

; 

Y VC'lTA"E 
swITCH 

,'IA L _________ ~ 

1-- -------- - - - - - - - - - --I 
: ST22 X PR5'DRIV5' 5eU;CT : 

,...:..' ,.';"";:""Mr=::"rc. 

~
. 

:Ul ~ · 
.LII I 
nallY 

,.sInYI "."T ..... ~. 
HL" ... • 
NLH If I 

------~~~~~. I ~. 
I "LZ~ 10 . 

, ~Ll' 5 i' 
I NUl .. 
I TNXV 

I .... "Tty. ~LTA.' +. 
I IitL31 l' 
: NL30 11 

:. ___ . _ :r~! !' _ - - _ - - - - - - --
Pa~e 3-8 

ST,O (tlli) 
I 

l 

... 
1 
1 

)( CUIlRIrNT : 
, '¥ltTc." I '-- ________ .1 

--- - -- - - --- ---, ;" a;:: 
't'Pllo 

INHIBIT 
5W~TC'" 

laMS? 
JlIf .,' 

~~--~~~~~~co+ 

~ __ ~~~--~~.co-
_______ .!z~ ~ __ ~~ '! ~ !l~ ~6~~ __ _ 

0""1. 

O)(VO 

,I 

X VtlLTAfi.' 
1 SWIT~H : '- _________ .J 

.... 



. • 

32 31 30 :z.c, 28 27 2(; 2S 2"1- 23 22 21 

AT LT AT AT eT 8T IT BT 

" 2' 13 I , 17 
" 

25 17 

.t = OPT'O~A L NO. 01= LEVE L 5 8'122. 

Z J,..EvELS PtF< L r/~ 

L..OG'C E'3LV~ T/CJ.~ 

\IJ' ~ E L, .s r 
P'N r~DEX 

'21.1 ~ "'70-00 I 

1'l...'IlI-72.-001 

12.'l-Lf72- 92.S" 

20 I~ f8 
" AT LT 

1/ 
" 
A 

PRIORITY INTERRUPT CHASsr5 

M"OE L ~1I21 

16 's- ''''' '3 12 

LT LT LT AT 
16 

" 
'6 , f 

/, /. /. 

" 1O Cf 8 7 

LT LT LT IT 
,~ 

" 
I~ I~ 

/. /. /, /, 

loT'" LE"El Sr.}" 

7J XO 
NOIJE 

XI 

BJ 
Xl SWI 

X3 SW2 

CfJ 
X'f SW3' 

X~ SWII-

IOJ 
X, SwS 
i.7 SW' 

I4-J 
~B $\tJ7 

Xtf SWe 

,5' J 
XA SW9 
XB 5W,o 

" J 
XC SVJII 

)CD SW/2 

17J 
~E NOIJE 

)CF sUJI3 

5W's To I=UP 
POS I rio I.J FOR 

EAC~ L-r/~ 

~ S 'I- 3 2 , 
II 8T XT FT ST 
2!i '8 10 10 IlI-



. 

SW Nor 
USED 

Fal102 

LT26 

___ ~"'fP~_-=6~ ____ ...;....._~_ I 

2 

I 
N5WTHl ... ' 1....,..-+ __ ----4 

,wrH 2 ..;;;3;..,..--f----J._~ 
(TP..ADRl ..;..'7~--6"" 
W6PAOR1~~~1--~--~ -----------

5w NOT 

USED 

~NLO' 
_ _' _ NF'N LO ( 'O_""'--_-_~--J 

I ' 

~WNOT 

USED 

- -I 
I 

MSB 
0 ~HO 

G-PAOAO 

NGPA.D~O 
.1 

-: ~i 

J.4Sa l~" 

10 I ' 12 13 1 
0 0 , '0 .=- GR(!!JVP 2 

.) 

SWITCH MODULE' 

30 J EXr. p~r. INr: 

5W Nor Slf-2 

U5E£) '0 
BuS _5~~ 

_._,.;.. .-~ 1i.6U1.....:':--~~ 

I-5 B .,.---------.. 
3 

OUTPUT.' 

7 G-RPSEL( 

* JJo-rE - SW5 S HDINAI I II POWA/ 

POS.T'OIJ':: 0 vp::', 

+'i t 

l20.A 

ExT. IAJT~ARUPT t...T"l.6 (30J) . 

- -, SWITe H 5£rTIN(;r 

Page 3-/0 



W. 
\ 
"...... 

FCHA ...... ~~ 
NBUS 

ENEXST~ _-.,/ 

• L!NRE~ T 5J ..:.q-=E;..::I;..:J;:..-.-_______ ~ 
E"'F"I(STR~ 

DATA26 :3 

EWDM 

f 
ROTHR'1 

DECODED 
FrzOM L r I(; HOD. . 

. RL~NOS 

ExTERNAL 

SERVI.CE 

H'REV. 
IfVT£f{t{Vp, C HI\5S IS 

f P1\TC9'U TY L<!IG- Ie 

COCJ.l~/HJE 8'/5'"/18 

----'\I\331\r:~ IE Bu 5/ 

----.~ /BUS/ 

~A£~ ~Y~/ERQY/ 

HRQ"~ 

I 

I 

I 

G-Reup 

PRr~RITY BUS 

l>\-=--+--NHRQB~ 

~_-~-f 
/DATZ5/ 

PATA25' 
(ZIJTElt.R.UPT ) 
l5~AV'CE" R~Q.U~5T 

&'021 



~ 

LTIG INTERRUPT 

A£"HLf" 
OATA'~ 

G<Lkl 

REN 

ADBDe 
D~TA'~ 

MADS 
DAr",,, 
GC.LICI 

RO 
E2E' 

DARM, 
OATAV 8 

R 

5 

IltJo 
ISO 

0 

2 IPo 

$ 

;~g .. ~ I' P-o 
"~ "Ill-

• 

TRI5 rPI 
D~"'A" 
IPo 

ISo 
IRGIOO 

.,. 

GCLK. 
., 

bA~M' 
OATAI~ 

. EI8 

~rpo 

AFFNl..f 

GCLKI 

A.EA/ 

A980e 
OAT~17 

... ,.. 

. . 
. "'" 

G-CLI(' , 
." . tJAAMI 

DATA" 

NI5NIPO 
E~E' 

l:P' 

Tf(IG-
DATAl, 
"r.p, 

EP,..GO' . 
, 

G-CL.K' 

'DA~' 
.DAT~I' 2 

IJI'SAJIPi> 
EI8 

NIPI 

7J Pafje.3 ... /2. 

@ EXT. P~I: Jf,JT. C#A S51S 
~ 5;',,/2 

WI~' 

. -. .~.:- - . ~ ....... . . 
"'" .. - : 

, 
" 

. I 

.... 

.. . . . 
tONi-PI' : 

~ . 

tJRo/ 

Ro 

ISINI 

'. '., ' ',' . ~ ~... ~ 

IS/ 
I 

JJISI 



r----------------------------- , 
~ ~,.,,~. 
~J.Joll1 

T40I 

;~~$ 
.dr ftA 1M." 
!~-~ 

; ~I'Q L __ .__ A16:' 1 

"1f_1llA,., 
.".,a.:ALL PtoI101 

I KIff1rvun .... ' 

OII"T 

, 
, 

-- --~ 

....,l.C" 

----f 
--... -~ 

t--L _______________ IL.AI1!!.GJ...!!:!.A'!' . .£J~~~J 

x'Ic~ "',., 1r:JP ,ltJIr" 
f •• 10 II " II " , " CUII_OT ccw.,tM) a",()IIl(U 

".n ea. .. , I- SM.rM,NM,rDV 

- -

II, I D(VIC( STarus 

~1=M~I===n=.=ru=s=~==I~=[=T=~=O=[.=lc=(====~~nw 
I "'VICt (t'NT!ltGLLI-'l/OIVIC[ A.DOIi'US ~AIC' 
( DIva CGItIUS-LrA/OI'VICIl _oo_(ss ~AS" 

o ? • 12" sa 

I~II~.' LI __ OIt."'_. _"_'_I __ .Llo.-.:-_ -_ -_ -__ °.1..1 _________ ...... '.' __ -.·.1 .•.• _______ ..JI 

Oil'"'''' IS,", 
"I 

~I 

(8B,.t) SIGMA MULTIPLE,XOR lOP FUNCTIONAL DIAGRAM 

-.-"" : ~-------------~-~.--_.- ----, 
_~ _ r"lII ., -rl' ! .... , I 

I , 
__ I I M M M ' .... 

I t M~YJ=J ~ r5! 
L_ ------------I-------n----1J -- B------j ----
- I II I I 

J · i~ 
. -~~ 

r
----------~ ---+--~ -------IIll::.Il_ ... "~~,.,~-.,. -=-"'---cx"",,--L-~ ~ 
__ -------------------r------------------____________ ~ __ ~.,~·aN~ ____ --------------------_c~._~+_-----J ~ 

___ --M---..... ""---------------:-----:---:------,L '"T. :7 1DOCI-II»o1l' 

:=:-=--=--:-=--=--_-=-__ ~!-~l -----[ ,.-------~ ~ __ 
I j I I l 1 1 CHANNEL REGISTERS ~~ 

~-------------~----------+-----~-------~----~~----~--~----+---------------r--'----:-~._-----.;r--_:J;-----Lr---l------J.··--j,--- --~--- -·~';·-l 
._,- /--'-: /--,., 1-«'oS-! ~""'- : 

-, 0 1&0-.' c..~ I IIA".., ! CA,.. I I -=0., ! "0., I I -w i 'Sa . ., I ~ 150-' 

:=1:" :::::'E8:: . 
I=: : =-1 ::=::::'5 1E8! : 83 ! 'i ! § 

I I:] I I i I I i 10 
,r-I -'-~ --..!-~ I , I : I I , i , I I , ! , I Q 
L-t ---:': ---uj ____ j ____ --~l·~---;sJ:..-- ---.!Ii

J
-- --':Irl -- -n-t-----l----J 

~- -) - - . v 
..... ------------- ICUOO ...... --

-
0-7 

-M-E}----laill 

.T8ItO-1::::' 

... 0 L ____ J 

Recut he-cll ..... /urcl 
Cc;rno.Q"d Chain;'1!). 
(0(.u1(' Done 

(I' I •• L .. •• 1 .. 0 I." loe I ro. I ------------------------ .... 
ChCtl1'H;l end 
CI-;a,'''cl end inter" Lip t. 
ChQin/ng moddier. 
fOP n1e nlorj/ ('rror. 
TO P c ont..-,?l error 
Data challJln9 
o/sr(?go,-d Last hyre 
Mf:IJ;or~' dQ(a. err-O'
Du to OVCrrUlI 
lOP Halt 

}(T~ HCI I [ en tY~'lS 1711'S> '-0/1 errol' 
I '[nte'-;-(1.1; 

IC£ 1"("'1-':;'( ..rtclian/'ciCI,d 
L [IfCOrfC'C{ length. 
P j !nterrupt ).1(llc/'o9 

E .1J(f."ru, .. ,! (,n,tll(IS{lC'( (,,,,( 
I( Int(',.t'~/J..d (,It: ze.-o lJ, /'(' C,;)(I>,t 

.'V/!lf ; ,.If ,>I-::J'Y LI[" ,CSS (',.,·cr 
~ ~ SJ'..ip ... ~~ $(,;;;,(,,5 ],,(orrccf It ,,!)t J, 

TO#-. Tr:,...tr:,:, ,":: ,:): (laft..'( ()~/·C'r 
TF'~- T,..,co,S;n; :'un cY',"Ior 

T~"-- f< c I~':' II .~, r E H 
'!£._ Vii ~i 5 (I :~,' 1'1'1·1, 
V_EJ Un!<:;Uo' (fl.! I,;!en-upf 
'ELI ]U':...~J!!.' lint inte''J'II)-'t. 

It Ircl I CII I un I ° I MYIC[ ._US 

MT-CH-MIOP-3 



/ LX/S/'" I LX:!/ I 
~ ____________________ ~A~ ____________________ ~ 

~~~~~~~~~r~~~~~~~~' 
NSXO .1151161171/811'1I:CI:II1.iUJ )'t 11Ul!:l..'.~LIJPI;!9IJOIJ/I 
~~L S I 

NW)(O J 0 1 I J. 1 J I 
(I.1AJ'''' W I 

\. ~SX2.0 (16BJIf) .J t.)0 
4PH5 
+PHI2 

I.. .A. .A. .A.. .J 

~ ~ --;r,; ~ r§ ~ 
~ l: ~ ~ 

W, J(IIMS) 

,--------------t-.--.----.--.--------------------j~--' 

r-------4------------------------------------------------4, 
,----------+-------1t--------.----------------------------." 

rp£---+---t-~ 

C1ST 
(IS811~) 

,}so 
'-------------........ ·~8JAXAOO (16C J6) 

~ 

')-~ 

~~ 

~L.::~j 
~~ 

~~$n. 
"-r:: 
')co 
(17810) 

5118(23823) 

r r-~ .:'.!lLIZ," 

~ JI8~e. 

~ J/{2]'!. 

~ }=Q.J'~ 

~ :~:~ 
I~ .l~~~ 

Q.-
Q':--. 2<>"JJ8. 

RE ~q~J~ 
I;,. 27Sn 
[':2 ~;-31~ 

; ::::: 73 'J.'I.. 
I-
:::.:lH'.li. 

~ i-~;B8. 
I.~ 2,68311 

I~ ~§tj,J.'!-, 

XI (21820) 

<;i:JrAJi Oeserl!> t lOll. 
Bkl) R::ouc.i Bcrcl<ward 
CC Cc.Jn-unana cna/n. 
cD Coul1r [)one 
C £ Channel F;,d 

L 0 

eEl Chculr1el End Inr('".,.tt~ t 
eM Cllai"in9 Mod,fleY' 
CME lOP Memory E,.r"r 
eTE lOP Conl"rol Er;'cr 
DC Dala Chain 
DL8 Oisre9C1I·d last Bvte 
OM£ Hf!>;7Iory lhrra Errcr 
Ita IvP HaIr 
HTE Halt t:"1 TransNlIsS,"OfJ F,..;-o,. 

[ I",t~t"'rupr 
ICE J"tf'rl"'uprOIl Channel Enol 
It Inc",·,.Ur~n9th 
/()F I"Cerrupt"eT' (/nLl.rllct/ /"',,0/ 
IIC' lnlo-rl'f>rC'/ Z~rl7 By/l> ('"emr 
MAE Menlc,.y Adc/Ye.$".$" F,., "",. 

$ S.*rp 
SlL SI.l?prf'S! IncoYrC"d L{';'.7IJ, 
TDE rronfPllfSltfll £)Qta E,-.,..~,. 
TEN E,-rorllalrartd AI" ffnlJ.iJ".a'er 
liE (/ntlfual End. 
UE/ U"Wltc.t1 E,,,z' E~/e""lLpr 
ZCI Zera /lyre COLlnf fnte,.,."pr 

l 

MIOP 

JhJ2 
o 0 MBO~I 
o I 1'18/1.1 
I 0M8lX! 
I I MBJXl 

NI-H2 

o 0:IIX",,80 
o 11J(MSI 
1 0 IxMIJJ.. 
I 1 ]).Md3 

1 1 

NUX", 
r---------------------------------------~ ~/C3q) 

~~r_----------------------------~ 
~~ 
~~ 

~ ~ r lIill. rr 
""~ tl 
:t~~ ~I .... I~ 

25C~i.R. 
~ 

NUW.O 
(I9C''') OXTORD(:JOAP) 

b ! ~ =:;,.. , : lU.lBc 
:z:.a. 2'1C22 r-
~ ~.... ~-+-+---4-1CE.Cf 

H('22. r-
I-IJ OF ~ =-==- "C:; CE.lU£.E,~ 

16CIJ) ~ 2'C25 I- .-PH6TO +IUE.UE 
~ ~~, Ml 

(£~ 21('23 W::t -< ~ 
() ~ ",I ?-4-t-t--""'t--BJ<WD 

l~~ -< >+--- Mit 

.,qC20~ ~ 
~~ J MO 

,...,f---t-+-PH1TJ.CM005 
:J (Joe IO)(JOCCz) 

(16C/J) PHaro 

tf, LSI LSI 

~ i A 1 ~ 

~ ~. ~ ~ ~ ~ ~ ~f ~ ~ ID ~l ~l ~l ~ ~l 
ClfTl 0 I' 2 I J' I of..1 5 6 7 I 8 I " 1 10 1 1/ 1.2. I /:3 Ilf I IS I 

I _ . .,-, .. £S J--I-' 
INI DC'IJZC cC' I]CEIHTE,ll.l£ 51LI 5 riZ1TDE!oMEI.I1A£ CIAEICTE Jli.TIC"11 

~ ~l ~l ~l ~ ~l ~l ~l ~l ru ~1 ~1 ~l ~l ~l ~l 
\ ) 

TN S£L£C'rION 
I LS I 
I 0 , I , 2 I 

~l gl ~l 

8CXADD 
J, 

INTERNAL REGIST£RS. (8b,t) 

I 

101 I, 213 ~15161 71 

.. ., .. 

HDO-MD31 

IXMBO ... IX""83 
~ ____ ~t~ ______ ~ 
( 

NIXO 
(Jr>AI1) 

r~~ 

l~': 
1.6A!l..~ 

~'L~ 
~~ 
1'''1,16':. 

IO ... I7 .... 

lUOCf r: 
iuorr;: 

L---..L r,p~ __ --4--< ~ ';;: 
.... 

Od" Parity 
Check. 

(Jelti Po,.,t,· 
Grneration 

lEVElI 

c C -+-"---+t~ 

#1.. T -+ ......... ---+-+< 
I~ 
~ .... ::.. 

'"', 
~. 

~ LI'\ 31t.!Lf>. 

... 

'--------~--~~ ~ 
NCI 

( 

",3Jj12.!J.. 

r-.. JlAQ~ 



~ 
h-\ 
'> 
~ 
J:) 
~ 

CPu 

Note: ElI'e,y PH# Ol/Z. (p",.se te .. ".,) is ~ser at 13 t-,,-,,c e//'J cI.It¥l' /,""',. 

EV'~l'yPH~PDt/2.(phQ.$et~",n)/.s ~et atT} fl'me o/irs de/aylJ;,e 
. anc( ~t'se" at" To r,'"""t. 0/ i~s dt'/ay ('''Ie. 

Lcavf'n'1. PH2P02. and PH7PP/ or PI/PIPOI high unC/1l the next 
c-perahol? 

~~ ~ 
. 

, 
I 

'-I 
I 
: 

I 

I 

I 

I 

I 

I 

I 

I 

I 
: , 
I 
I .. 
I 

I 

! 

I 
I, 

I 
I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 
I 
I 
t 

t 
I 

I 

I 

I 

I 
I 

I 

I 

I 
I 

I 
I 

I 
I 
I 

I 
~ ..... 

I 

I 
I 

I 
I 

I 
1 

I 
I 
I 

I 
I 

I 
I 

"'" ~ 
<:1) 

f"b 

tJJ 
\ 

~ 
~ 

W 
\ 

~ 

I 
I 
i 

I 

i 

i 

t 
SIO PHASE SEQIJENCE (8 bit MJ()P) 

. eN:; r (!2C 10) -'" 
"f"'f~40£1': C[,·c:L PH I 02 (4(2.2) : Octen'n;ne and ,'rl,t/uto next' o!'ercth&1l'1. 1 

l,ol-,.I"("?cu J 

!sI~/(I"~/2.) I 
T,-pA2(I:'C/P; - PLE 0 2(2CII) : ME. (17,4/'1) = lOp a.ddress rc(()gniC/"". 

,F! cC'(f;,('C, ) 
r . , .- I { 1 ". C C'if .J T002: F'NT (/li!2.7) I, T202 : F3 (2.l.C2.7) = /SI~/ ~noD2.. : PH2fJ2. (S(25) 

I 

F,'I'-" (12 r /0) (l?026) CPI./~u"'ct"OI} ,8017) 8007) I 

t 
I 

I 

PH2 D2 (5C25) : Access locat,o" 20. 
I 
I 

PLED2(2CII) = FIN (1/8~3) = End of prfll'/o(ls oj/erat,on. I 

I 
/MCX/{ lOA 0/) rol)2 ~ SX?0(J6B:Jtf) 

(8()2~) set Sreg, t", Ic(,d,oY1 20 rTID2; LSO (26C 20] TJ[)2..: lXM8 (5,42.0) I 
8D30) LS I (:L7C2.2 (iD28) MO-1>f7toIJvf80-.IM87 I 

L 5 2 (30C20) IUBO- 1M87/;0 I r~1. 
I I CC 1(;'3826) PH 10 OJ (7/301) 

CC2(Z'I1326) I 
, MS (;LAz"'i-)=MQ I 

• I 

/ F 5 Ir I~C:S~J 
I 

P/-lIOOI(801); [M8] Set ul.) aVId sCor~ JNt r~tu"-l1 statuS werd. 
.J 

I 

[11MB] Set Lip 2 n d return status wo~d, lOA okw.z'5) 
I 

[),A I /( 'J2A,q) r 

P(JI< (IOAZ,7) PL£ D/(2C 15) = MORI par"t"y (JK sces MPR.t fiJ-i.2.!021o/S) .. 

J)A~/"tU (DAJ 1(J2AIZj 

,OD/ .: (JX! ( 5AH) iT2DI :>s(J"cJ5J. T~DI: MXAPP (27AZS) [)A If !(J}AOYi 

/ M(}X/ (lOA ot) 
(6D06) A X M (/7/345) 6()0'f) [0.,0]: c X8A (/78 IS ) (6DI7) ('r('<]. -I t'o Mo.MI5 'UA 5 1(3%AO'l) 

MO-+M7 to Areg. CA reg. to C"e;- [eMP): MS{ZAZ2.) DA6/(JUC'I: 
M8 sets (MO (2.4820) [NCMW: ('XM (1782.J PHI/OJ (780.,) I 'A 7/{JZAO:' 
Jvf<J sets TPE (SC20) /416-1013/ toC"e~. [I{CHO}:NJ..SI (2.7C2e) I 

Jl/XJ (114 3§) PHI2. 01(7839) I 

set WO~Wj' forw,-,te, I 

AVO(IOo8)rn~is FS AVO (10 OF) , , ,! IMeMD 
I 

CMO I 

I 

I 
I PH / / D / (7809): COI'1I:. to ?"OCf'SS accessed """""d ",,,,0/ set' "P 2n« stet/u.s won;l. I 

I 
PLE o J{z.c IS) :; PHllj}1 

I 

,2.01 : CXM (/7L"<2.8) I /iIOI :A/LSIC27C1.0) I 

'6I;)Oll) MIl. -'143 J to C YC'J' ('017) PHI2. 01 (783'1) I 

I 

! + 
1 
I 

I 

PHI20/(78JQ) : Set CLp 2nd r(,ru ... ,. src:.d-us word. ":-SL (wGJ~) I 

PlC 01 (U'/S)= (NrS + f SL)( NMS + M[)R J) OO~{~Z.AJ(/) t 

tJR (IOMO) 
(1/82?) (I'IIH') (%.42.0) 

ICfI?(I4IS S~) 1 ~ . rool : 5 JI (6132.3) riO/ : MX~R(JSAI.)6) TZI)/ ! NFS(11822.) I 
J./CCI- /f.lCONDI/OZC25) ('006) NFl AI (liB 2.5) (6005) FR lines to MO-M7 ) (~DO'l) ("CCI-NccZl:BAXADI)fJ&C'~fl 

, FNO( ''182.2) I 
#(,(2 =/IICOI{f)2/rt2 c:uJ 

WX J (IIA]» LFS}:PtJl? res~rs CCI 6J81' Cn'J.t~CA,e,. 
set WO"WJ lo~ ..-vnfe E~" resd.t C C 2 (Z'I82bJ F/?I 1-;82..0) 

/PR. / (J2C 'IS) 
Nkl5 (2 382.2..) S no (/68 J'I) TJ OJ : )JFNT (11826) FR2. NlJ/R} , 

set S 26 (ZIB4Z) (6P07) LSI (27C21)( ) I="RI/"ef FR~ ·/~RIJ.J I 

MX8 c(lSA 02..) CNT'£]: PR. '2C~S FR~ 1'180 8) , 

8C,eJ' to M16" 1'43/ F~~ I~BloJ I 

F.3 StJf OUT( 30C21) TIIOI ; NFJ (f6CU) FlU IIIBO,// I 
OUT rerYIe.-nJN!·Y5 SIt) (6017) PHI02. {,C22) FIi'7 IJlB06 

PHIJP/ 7807) I 
1 I 

j t I 
A tlOIN' "e~t opera.t ion to &ta.,.t. 

J M~X/ (IOAOI) 
PHI3D/(7B07): [TP£] Set"'pav>dsto,.e2nci sc«tl.l.J word 

PLEPI(2..C 15):: PHIJIJ/ 

TOOl: CXI.3CL(/9l31'1) T2. DI : "'XADO (27/125) r r •• , : Nl52 (JOC2V , 
'6f)06) FS8-~fl"ltDc8-('I'I (600'1) 81"e;,to 1-'10 -+M15 "'017) cxo (178103 clea~ CtI'e,. 

A'I .... A7 to H'I -- Hl' 'TP .~I/TJ: M.j(2A22) f.lXO(l9CJIJ d~Q.,.H'e,. 
Ho-HJ r~;""C/ill.5 (O!4r [NCCI,NCC2..DUT. : Of:XH(lBCI'I) PHND/(78J;2.) 

ISo .. r,53 "5 ct~Q,~t1/ 
l>u.Aeldr.to]S'I-ISl 

• Pl/lilVI (78i/2); [Nee I. !ICC' 2 . (J(jTJ I'er succf>sslull Sf'!, c/e«I" stcr. tui. 

AR (iOAOB) 
PLE[);(2.C 15) :: PHIJlDI 

/p~ / {I2. c 'is) 

T/ DI : [NCCI.NCC2..(}UT]: Be XA[)O uec 3'1) 
(6 DOS) clear F.sr~",. 

~FXH(tsc 'I) 
elect!" (I F reg. 

Location 20 be,f~re I(JP st~,.age 
10 • • 7 18 , g I 

Device Adclr(?ss 

Lccahor> 20 afte;, Irst. Status wt:Jrd /s st"recl. 
10- "51'6 

Prl'vious Command Doab/eword Address 

Locctt'-on 21 alter 2nd, Srcdus word is srcwed. 
10 

IP' Device Status 

I rz DI: FiN (JIBlJ) 

I All = p~ (,zc,,5) 

• 
(' 00'1) 

C(}mrncmd .tJouhielNcrd Acb:I#44!>U' 

II 
t'ommanc/ [)oubleW'~rd Address 

1 , 

l?emaliuiJg Prev/ous Byt'e Co lin t'. 

C fifE = r<'p ""~"'''''Y e,.",c" 
C TE :: IrJP ~ontrl>J ~rrtl,. 

.DHE. = H~mc,.y d«ta ~rrt:1r 

. HLT :; ItlP hoU' 

I L = I"co,.,.t!c.~ le"9th 

IP = z"te".rup'r f'J,nding 

MAE = Ne,,"ory aoldyes$ error 

Tf)E :; TraTt.1",iss;"n aatCl err(lr 

D H.v~'s",,, 

::: Q:: 
~ l.v 
~ ...., 
t:l "'-J 
: C;) 
v ~ 
'h,; 
~ ~ 

C) 
~ 

'-4..t 
~ 

~ 
~ 
~ 

~ 
~ 
1'\ 

.,' 



~ 
r,., 
~ 
~ 
~ 

"" 

Note: Ev""y PfI"t)!/.2. (fOhQset"enn);s rr'ser ar i3t-,;"'e of /Is clelaybne. 

E/'ery PIi~PI)j/2 fph«se k,..,-77) is .Jerat:" T/ r"m~ ol'i(f alelo/ tine. 
and reset' ar 70 t-;r"e ol,'rf de/try" (",e. 

LeCt "'In 51 ?fl2P1)2 QYld PH7P//!or PHI"I'PP/ h/91] (J;}i/It 1che 
ne)( t" oper-a (-,on. 

CPI.! 
p 

t 
TIO, TO V, HJ G. PIIASE S£OUENCE. (8bitMIOP) 

ICN~T02C70L 
IIClPA0f.'2.(06) I ~ PH IDZ (<l-C2.2 .. ) • OetErJ71;ne and in; t/~ te next operot-/on. 
I",PA I 12C I~) ---

..zePA2(72('TBTr;l PL£D2(2CJJ): ME (/7Alq) ;:I()P add,t'~.) l'eco7ntt'lon. 
FIICr.:' (12CCU 
~C:2f'2CC.,t)- rarOD2 : PNT(1/827) 1 T2D1-: F'I (27C27) =!TICJ! I r~D2: PJ./lIJ2 CSC'25) 

(9007) 

~R ITICI (I-ICI") 
t------~p. IrDvl (life 2.D ~ 

~R /#J~/ (NelS) :-

FNC! I'.LCIO) (gDU) CPu IU>7cJ'on 1([;'017) F5 (18C27) ='/TDV/ 
I F 2 (:.'5{,27) =/Hle '/ 

t 
PJ.l2 D2 (~(l5): Access local/e" 20, 

PLED2 (2CII)= FIN(1/8Z!' = Enol ol/.JI'cv10tl.5 o,Pt'rafton. 

I I TOO2.: 5 X2 0 (168JI.I) 
.. Iw~xl (IOAOI) (81)2.6) set: 5,..eo. to load/on;/.O TID2: L SO (26C20)) 

'" C8{)30) LSI (z 7(,U .. 

I 
TJ[)l :1X.M8 (5A20) 

(8028) MO -M7toINfBO "'IM81 
11"180-11487 to Ireg. 
P1110f)1 (7801) 

P~I\ (lOA2.7) 

L 5 2. (3oc 2. 0) 
eel (2'3B26) 
CC 2 (2."1826) 
MS (21122):= Mr.) 

t 
PH;ODI(7801) : {MB} SeC tip ane;{ storE Jrst. return starLlS word. 

{NM8} Set up 2",d return sratus WCJrd. 

PLED/(2efS); MD/(I 

/ PS/O'fC 3S) 

II /MQX/OOAol) I ITODJ;~XI(SA2..J) 
.. (6006) AX M(17845) 

PO'rl ty £11< s-etj M DfO 

T 2 D I : r S (I" C 3 S ) 
(6DoJf) [C/>.JDJ: ex 8A (i 7815) 

rAr"o. (clY"e,q. 
[NeMD]: ex BlL(I 9t31'1.r 

I 
rl/Dl : MUDD (2..7AZ-') 

(1:':117) C req. -I to NO-PiIS 
[CMD]: MS (2. A. 22) 

DAl",,~s 

II 
MO-+M7 to Ang. 
M8 sets C'MD(:"'I820) 
1>19 ~etJ TPE (5C20) 
WXJ(!IA3S) 
set wO -/'<'/3 1'01" wf"It:e 

F58 "'/SfJJ to C8-CJiI 
, PNIID( (780'1) 

I [NCMDJ:NL51{2.7C2.o) 
PfII2. DI (7837,) 

A V~ r£' sets FS 

1 
Pf/IIDI(7809): Sec lie 2nd. stc.1t~~s IIv,:Il'd. 

PLEO/(2CI5) : PHI/I)! 

T201 : CXBCL (lqBI'IJ 
(~j)OI() {:Se-'FSIIf te> CS"'CI'I I TIfDI: Nt)/ (27(( .. 0) 

(60/7) PIfI2 0;(18J" ) 

A~ (/[)O9,) 

! tr-------~ 
/)Rf/OAIC') 

/ Mc:.Y./f Irlle:'I) 

AR (ICAc-'Bl. 

/ PRj(/;;:.CI-IS) 

PII/2 Of (783q) : [TPE.] Ser,,;; Cl;7c(' stOd; 2nd. sratuS wc>rd 

PLEOI (2(;/5) :: (IIIF5 +FSl ) ("'M5 + MOR.t) 
(IIB:a ... ) (l1{83~)(:J.A20) 

TOOl: SJ/('tfB2:J) 
(6006) NFINtllJ:i2..S) 

Wx /(1/83fiJ 
set WO -Wj' tor'" w,...;Ce 

It lIovv '7eKe t?Eerarion to ~tc<,...t. 

I TIDI : MXF!? 05'10'16) tT2DI :NFS(IIf)2Z.) 
!({'oo5) FR.Lmt's toMO-M7 (600'1J 

[~sJ: D~.R resd~ CO (23BZ6) T3DJ: NFNTCtIl32..') 
lOR resets ('C2i2.!tf326) (6DD7) NLSI(Z7C2z') 

51.2.0(1683'1) [N7J>EJ: Pp., 02.CJlS) 
set $2.G r 218'12) 
MX8C(ISAo2) Ttl!>;: PI-I/02 (~C2.2.) 
Be req. to Mlf- -M:J/ 6017) PHI3DI('7807) 
,..,xA/)D ('l...7A2..5) 
Crpq to NO -10115 
[rpiJ : MS ('::"1122..) AI<. ::. PI? (12C~S) 

I 
.. 

PI-! 1301 (7807 : UH>el pl'l'tilCt"" y tOY SIO QH<:/ AlO. 

PLEDI(2.C 15) :: PHOOI 

TI/DI : PJlI'IIJ/(7BJf2..) 

• PH/~ 0/ (78t1l): TerJ'lJl'J'lahon. 

PL £ DdzCJ5) = PH/II 01 

T2.DI : Flit{ (/182.3) 

locOlt/on 20 hefore I()p storQge. 

rS'/.('1t.l83€.!.. 

...... 12.tJB. (JZA38 

] tJR {flI8:J'tJ 

10- .7 1 8 I QI/O: ::pl 
I Dev/ce Address F1'"fR 0 .. : 0 ( 

8 ~ "'<Ie = 2. wc,,"r1s or status 
<1 t"'~ e :: I wo,." of status 

/..oca.fion 20 ~fter Irs!': Stat-us word /s stored. 
, 0 • • 15 116 • • J I I 

I (omnJO'nci Oouble W'orcl IJdd reS's I 0 ... • 0 I 

Location 21 al'rrY' 2nd $cah.I..s lIV'orc/ /s srored. 
10 31 I 

eM£.::. I(JP mllmOy)" ~rror 

CT£. = It7P COM&"~' ~,.,.t7". 

ONE ::. Me",~yy ct«ra error 

HL T ::. I~P ht:¥/r 

1 L ::. f~~c,.rec r Irn:Jt1r 

!P = I,.,r .. ".".u,Pt"' pend/n~ 

I 
~, 

t 

:::: 
1<1 

Q::" 
4J 
.....s 
-...I 
C) 

~ 
~ 
~ 
\.) 

l.u 
\..l ..... 
~ 
\.t.J 
~ 

. . 

rp' IJe-v/cc Status IfpoJo/n/119 Byte CO(/"/" 
MAE = Me-men'>' (::uldl'("S$ ~"'·c,,. 

rOE::. Transn,,'sSlon dat'cX e,.,.c,.. 

~ 
'0 
\« 

~ 
I ,. 
~ 

~ 
I 

~ 
:l.. 

D ~elli.SI·Cn, 

.. 



~ 
f'l] 
~ 
Q 
.::0 

" 

I 
I 
l 

1 
1 
I 

1 
I 

I 

! 

""'tJ 
Q.l 
~ 
fb 

(Jl 
I ...... 
"l 
~ 

~ 
" 
~ 

~ 

CPU 

Ii 
I ! 

(,NST (JU 2..0) 

I 

IOPIJ 0 (/2.C08) 
]~}p~ t {12C13 
ic'/':; L (l2uBj 

/N(,C (i2U'r..) 
rNC"1 1_'",>'1 
rN{'-"(.'('lc) 

P/U(I;'{" r,) 

I 

I 

I 

II(CI=/cc..WD;/(IZC z» 

NCC2=lcOND2/~lC33) 

IM~J(I{lOAOJ) 

CC2 (2'1826 

AR (IOA08) 

IPR}(12ClI5) 

""te: E very PHI' 01/2 (Phase' t~,..m) IS rescr cd iJ t',""'~ o/',/j- a~/"Y' kn~ • 

Eve-7 PHIIPPI/.2 (Phafetenn//S ser at TI 1',",(' oI'//"s de/cty b"Ej 
and IS ~ft"r ar TO ~/rnf!. 01 ,'rs delay (.,,~. 

I..euv/l'15!. PII.2PIl2anc/ PH7POI 0,.. PN~P£)/ h'$h unt'/a ~1r~"I!'~r 
(7/:>e;-u'l"lcn. 

AIO PHASE SE()tJEIVC£ (SbitMIOP) 
t 

Pt//D2 (£Ie 2.2.): OereYJ)/1'1e and '-1-1/ r,a te nex.t"" o,Perarlon. 

I/{lIlI:527) =M£(/7AI9') :: fr~ 1~J!eYrtlrryc'l!i"'.5r(.IR.J /sr'."e. 
P X (12C'I5) :::. LAS r ONE. 03CLJ3) • IV /liE (i7A18.J = ,v" I~ r~'n9 .. r "~9 .. t(~.:r(I,I()I""t!'f~~1; /A1~/(lile zSJ 

Pt.£o2C2.c(') :: ME (l7A1lJ) 

TOO 2.:' rNr( 1/827) I TZIJ2: FO(}3C2.7) ~/AICI I TqP2: PIl2./J2..(S-C2.5) 
(8D26) CPv I" .. , (ion (8D17) (@/J07) 

+ 
PH2D2(5C2.5): Conlinac 'J-l/'fa::tr,"c"'l 01 nexr I::'peT'a r/e>rl. IF5/(1I1C:15) 

PL £02.. (2CJI) :; f:IA/(J/B23)=end 01 preVIOUS Cj'<",.-a:l'lcn. 

TOO 2.. : f:> (/lie JS) T 102. : L 5 0 (J~cz.o) I T;JO.2.: PHtZ!)! (7839) 
(802.6 ) (81)30) LS 1(.2.702) (81)28) 

LS 2.(30C 2.0) 
(C 1 (23826) 

Ave (/()O8) (C 2...(2'11326) 
AVo- ,.e.s-eI'J FS 

t 
"'"-- F~j.. (Ilieu) 

PIl120/(7839); Ser I.JI' r~sponce 1<:/01'0/ • OOR OZA '5(1;-
(J R. (14Rr'l 

PLc.olf2.C/5):: NF.5 + F'>L -
(l1822..) (I'I8J6) FRO (''1821.) 

TOOl: !Vj:"JN(/II}2.Sj TlPI : AX FRU68i16) T .3DI : ~rNr(J182.~ Fill I<{UZO) 

(6006) WXJ (IIA35) . (6D05) f). C. Address to AI't!J (( D07) MX A (IS IllS) ~2. '481g } 
serWO -V/3Iol'w"il'~ Ix Oil (IIAI:» A,~.tc M2.11 --1-1:f1 FR'me~, ;:;(3 1'//317) 

f).C. Sl'otc-U.f foI'(1 (/N "VAIl to 1-121-M2.3 j:,c'f II,IBOP) 

/:r:;..7: DOl< 1'~st'r.J e d2382&) M80XI(BA2.~) n'5 /'1f~;o ) 

I (1 I? "{'ser,s CC 2. (lH8z.6) I,..~~.t"HO-N7 FR6 11.I,Jj)"f } 

SX2.0(J683<1) Fla 1-,':;06 ) 

SeC S ,e!J. t C' tor:ariol'1 2.0 TLlI)l : N~() (23(26) 
F'O rel'.s- t:> R D (1.9C.Z1., (6017) PIfII)2. ('fen) OAO(:;:'A2Z) 
CfRD r~YYIt'J07I bey.> IO PHIJP/(78 0 7 DIl I (']2. 2") 

tOA2 (J~A 18 ) 
Tl..OI : NF.5 (11821..) f)At.. .. ~s ,?A~12. ' ~ 

(6D O 'I ) DA<;' ~.2. reJ_ 
IDAS (T2A Ie' 

I ! 10,116 (.J2A04 
AUc"-'tleJir Op"rCltIO~ I,.., starr. IA 7 lJ2 AOfo. 

PII130/(7B07): Sec (..tp oi_Jd .5"t'orr!' res,P0,.,ce rv~,....d. 

PLEPI(2C15) :: PH/3D/ 

TOOl' Ai,I-A7 t'olli,l .... H7 T2,D/: [C'10ISJ: OFxl-/(l9C'1'I) 
16/)06) . flO --H3 rerl'1a/n tOI'V ~ (6Do'lJ O~v'lce Add,.., iolsq - JS 7 

Iv'AO-!-(AO.A'I-A7=.r5£1 ..... IS7. = 150-1S3 " ... (> cleQY'e../ 
CM0J558AJ2. ) 

[CMOIS): MXI5(,7A1S, Ttl D' : PH 1'1 [)/ (7B'Il.) 
FSB-FS't r.oM8-Mt; (t;IJI7j 
ISO-I.52 (0/110 -/VI12 o :J 152. sets C'C'2.UlI826) --1 ~RD :MS(;l,1iz.2) A R = PR (IZC~5). 

t --

PI! IIi 01(78Jfl): T(!rm:nt:lt. t/on 

I 
.PLE'DI(2..C',S) = Pl/liI/)1 

T2.01 : f:IN(118:.!..3) " 
(6/)0'1) 

- -- - - -

i. ocaClon 20 alee" respo'1se ;,T .rtClY~c:I 
o~ 

/JO" Oev/ce Starus 

eEl::. Channel ~Y1c( lJ..ll·e,.~c.(.?£ 

DO' - oocret. ~r/e"rr.Ln 

D. -= M=o/Pev"ce C"#lt:#) M://v"ir H 

D. C. = Mulr/un,-!" clev/~~ COHt. pt. 

IL -:: I"cor".ecr '~Y1qth 

TDE - Tra~1sm"$~""1'1 dcttot. e,.""". 
VEl - Unu.$ltal end ;~d(,""t.lpr 

Z C I ::: Zero byre count /ni:e''''LJ-'l' 

M. :: 1/ }//Ult-/UIHI dev/~e J 0/ s/H!Jle UI'1I-r d~vIC~. 

o R.II';$"~ 

I 

I 
I 

I 
I 
I 
I 
I 
I 
I , 
I 

I 

I 
I 
I 
I 
I 

I 
I 
I 
I 

I 

~ 
"" "'-J 

~ 
." ~ 
11\ !;:) 

~~ 
~ 

, 
I 

I 

~ ~ 
~ " 
c:i ~ 
I <:;) 

I 
1 

-'I ~ I-

)1 ~ 
\I) 

I 
I 
I 



~ 

'"" ~ 
<l 
~ 

'" 

, , 
I 
I 
I , 
I 
I 
I 

I 
I 
, 
, 
I 

I 
I 
I , 
, 
I 

f 
1 
I 
I 
I 

I 

, 
I 
1 
I 
I 
I 

I 
I , , 
I , , 
, , 

/MQ X/(IOA 01) 

POI< (lOAZ7) 
~ 

/Mt}X/ (fOAO/) 

P~J< (IOAZ7) 

~ 
{,O 

(0 

(J,j 
I 

~ 
4 
I 

~ 

Note.· Eve,y PH"IJI/, (phascreo 17)/'s rC'urcd r.J hme c/"h 4e/t:II,Y I .. ,,(! .. 

£o,-oy PII~POt/2 (pJ...a.S"f' term) 1:-; scr q{ rl t-"nC 011,lS dda'y t,n', . 
a,,~ Yt"s.-j- ar TO l-,,"e 0 It'S ci&-/oy ll"~" 

Le'crV/~19 PH2P02 and PH7POIor PH/~Pj)1 CrHe ,ott/It tflt! ;-1*"1' 
¢;--era rlon. 

ORDER OUT PHASE SEQENCE (8bit MIOP) 

t l (DOR.IOR) 

.. 
P/1ID2('Iu..2.J Oetel"'Y'''·I'C I;(')(I cl~"'Yrz::rlo>-l C:Utt( storr SEn/ICe connec/ton. 

PLE02.(2CliJ = SC C:J2A40) 

T2.IJ1 .. : FJ (2.'1(2.7) ~ / A ~C / I TLI/J2..: rS(I</C;35) 
(81)17 ) (81)07) PII2D2..(SC:L5) 

Av~ resets ~S « .. d FJ 

• ~ 

P}!2 D2 (5C25) : COYPjJlct( SPrVlce connee//c,., . 

PJ..E[)2J2(J1 .~;';' r.itl/(FI. I-SL + NP! .tJF,SL) 
(ilti _~)(;L4CL7 )(~(jJ 6) (.'-'106) 

I T"ID2: LFI]: PHIDf ORO;') 
.. 

7102: AXFR (161;3116) I T2D2 :NFS(1I1322) 
(e010) iJevlcc acld,-ess L" ;,,,-;. (8V17). k 15 (2JC:Zo) (8007) £vnJ: PH/J).2(JlC u .. ) 

N'C MlJ (lila 22.) 
NTI(AI(z8CZ!> ) 

AV" - Nf:"J ! 
PH/Oj (780,2): De/ermIne type of .;e,-v/ce call and commence ~ 

Seyv/ce cyc Ie . ~ 

PLEOI (2."5) = /?S (/¥B27) ~ -
TID/ : DOR sets~RD (Z<1C 27) rT 201:#01( (08 zs) 1740/ : /'HJI [)I (7812.) ~ 

('f)O~) I~R sets (JUT( Joe 2..7) 'bDO'l) PHID2(4C2Z) (('Oll) 
OROOUT(/OJ:3 :!6) TORO ('1C 30) 
NPJ (ZlIClb) NES (/2BL2.) 
EOr. Sftf EO (3ZA33) LSO (Z6C';'O) 

ALLow ne"t' cperQt;~n to·StOl,e-. I 

! t 
PHLfOJ (7BIZ); Access !,.sr weJrd ~I command po/"". 

PtE OJ(2C15) ~ /'I MS (2A20j 

TOD/: CXBA(178/~) T/ ()/j Irst-. l nn(' thr~/{;':; PIIJ{lJ{ T301 : TXH8 (sa.o) 
(6/)06) C A vi?' to Cry. (6PO'> NrS/55([5 - S(Z,A22.) (100 7 ) Mo-M7 to IMBO-IM87 

S X 8 (;L'1C LS rSI5=-Cl,ol'/ln7 ;/lod'-;;i!r IMBO-..I;vIB7Io In'g. 
CA ~fJl- 1"0 S 1'('3- 2"d ,c,o,/, iJ • .roll!}h PHilOI CMD(24~ 20) 
WX CMOseis MS(2.Al'l..) 
cleo,. Wo -W3lor ,..t>czci. 7'1I)J : J./LSI (27C2.~) 
NStlB(2JB 25) T2DI: BI\XADD (lle'1') (6017) NLS2. OOCU) 

(6001f) Cre9+J to CA r£>9. !£H+MSJ: IVKI5 (2'$fJn) 
PHSDJ(7SIJ{,) 

PlE'H.NMSJ:PH'I[)1 (7BI2) 

T Chcono,,, YY1cd,'1~'''r 

PII S f}/ (7D/~) : PrOC{'fS jr.rr word and access 2nd vvo"d 0./ 

corn.-na,.,d pair. 

PlcI.U(l.ClS) = NMS f. MORJ 
(ZA20) 

(P~I<. .~cts MDRJ) 

TODJ : ['()RD],· t!)XHSIl2J) TIDI: [NFN.NTRN,MS(JA2tJ I HOI: TRA/ ('Bct;) 
(./)06) Oreier t'c (J r('J. (6005) ('017) (Nell. TRAJ: k.IS (23820) 

if o,.-der = 08'6 = T RA (tSAo{) 2-DI: [TRAJ: 8AX/I DO (/60G,) PH'fDI (7812) 
531 (6l'>2J) [uo'!) Co.,.,rr1ond Atidr.toCArty. [EH.fNTRA] :PHb/)/( 7821} 

[rRA]: CXM(/7B28) [NTRA]: 8AxADIJ(I(.Ot» 
M16-M31 {oCr!''}. Bvt .. a.dd". to BA .. ?c. 

litTRA): NL'J'O (J (. en) [OP.D(NTRMEH)] :RSA (Iii 03) 
CXMIi:!(18fU5) 
M/J·"M18 1 ('j Crt·<J. 
HU)(M (2/(:.'7,,) 
MJ'I'''M 311,,110 -rJ.lz. 

[TRA.7I?AJ}: £H(6JU3) 

I 1r00nf/('r /" chonne{ • 

P/-16DI(78V) : PrC>CeSS 2"d. !Nord of cOn/n7enu;{ pal".. 

PlEOj{2C 15) = IVMS +MJ)Il/ 
(ZA2o) 

TOOl: 0"'(17828) I TLPI : 8CXAOO ('8e $.) I TIIOI: ~SI(2.7CZ2.J 
(6D06})I11& "/011;]1 to C Y rl (6/)0'1) 8yUco",." tc Be I"f'!J. ('017) LS 2 (Joe 2.0) 

1'17 s~t.sH.J(26C s) rJFXH(I6'CI'I) 1>117/)/(181.1&) 
Read' r~V'f",Sf! .srd.s H</ (1 7 (23) H re9. to COrrf!J. 
Mil s~tsHS(28Clo) 
Mo f~t5N6(2.q'lo) 

~ 
PH701 (8116): Tt!"..~;nat'-on 

Pi. £01 (2.Cl5) = R S (I'fB 27) 

rlOI : C'XBCL (1"18/'1) TlDI.-[£H].-('I/f(HJ322.) T3DI: BCXADO (IBC 111) 
UpoG) FS8-FSI'fto Cg-UY Cone. ~3 (;?IA/~j (6007) cref to rs "j'_ t.s (12 13 lO ) 0"1 (311+21 RS (/'IC03 

MAE): CII(27821) CXBCU (tQ03S) 
[HPE1: C 12 (26/3 2 '1) . Fso-FS7toco -C7 T'I£)I : FIN (1/8B) 
[£H.NMAE.N'1PE};CI.J(268zl) [ltEII}:CXMBO (188"'» (6/)17) 

Mo-MTtoCO-CT 

I 
I 

<)c (.J2A40) I 

lAse jO</C3J) I 
"'1 

/~51 (I'ICrs) 
I 

A Vt' (1/)08) 
, 

i 
I 

FSL (1'I8:!e) , 
I 

F RO (lLftl2 l) , 
rAI (NI-IZ 0) , 

r;.:L 1'''·<1(1 I 

F/? I",t's r;.: J (;/11'11 U. 
I f-/, Lf(I'I130,q) 

f"-'!> (I"HIO) f 
rk(.(Ni10V) 

~K7'(I#HCJ6) 

I 

f 

I , 
, 

RS (1'1827/ I 

I 
DtJR(JZ.4:JfJ) 

I (J R (f"lI.3"U) 
1 
I 

EDJ (32 A3/f) 
I 
I 

IIVES/ I 

/ EO I (J1A 3:;) 
-.., 

, 
I 
I 
I , 
I 

I 
f 
I , , 
1 , 
1 , 
, 
, 
I 

I 
, 

, 
, 
, 

IDAO/f':r';A ZJJ 
I 

7OAlI(UAI.,J"":. 

~ 
~ 
~ 
"{ 

~ 
c:i 

~ 
~ 

" o 
~ 
~ 
(J 
~ 

~ 
v 

/lJA2.I(nAIr} , 

~ 
~ 
Q 

DA l"'~r :/JAJ/(vA Ii. r" 1 
"AII./'f2AOJ T 

i/' CJKP. lJA!i'/(n A oq) 

/()A~/C72 A/:'I)_I 
/1)47 /(j2AOl)_ -.., 

: 
, 

/RSA/(lI.ICoJ) 
, 

/1' (J I? /) , , 
I 
I 

f 

I 
1 

I 

RS(/~8Z.7/ I 

, 
/OA3/(7ZAI1-) 

I 

DA{mo 
'LJ,4I.1/(nAO .. T) 

-.. 
I 

IE S / (I'!C 0'1) 
, 

/RSld(l~CO~J 
I 

, 

D /(NIsii#H 

q.: 
~ 
~ 
Q: 
() 

~ 
~ 

~~ 
~~ 
~ 



~' 
v-.: 
-.) 

~ Q 

',,' 

----<\} 
4 

--.),. 

'::h. 

I'; c te : Eveyy PI/#' 0)/2. (phaft term) /S "e.f'f:r at' I.! t',j.,e 01' ,rs de/Iff)" '''"e. 

Evt'yy P /I" POI/Z 0;;;hctse {,:or.,.,) 1$ 5er ar TI r,m#! ~ f tf.$ d ... /""y tlne.l_ 
~,.cI ".~S('r al 70 r,""~ ~I 11"$ eI~/trfy tJH~. 

LCQi//lI("J PII2PD2. om:' J-Y17P£)/corP#I4I,oPI r,./,L~ uncill tile I"I~JCr 
ope rot t/on. 

------- --1 
()RD£R IN 
(D()R . Nl()f?) 

PHASE SEOUENCE. (8 bt't MltlP) 

I 
l- I 

PHI D2 (LfC2.2): OetcrnllHC next 0FC'''arlo~' aYH..( sra"r serV';ce COn",ec~on_ 

PH 0 2.(lC II) :: S C (31/111 0) 

I2D:): FI12'1(.2,7) ~ /I.SC/ 
fElOn 

I TJiJ)2: F5 (life 31)) 
(8[)07) PH 2. 0 2.. (SC 25) 

Avo- I'"t'sets r.s ar"'~ ~i 

• 
Pf/2 D2 (5C 2.5) : COht)Jletc' S('y v:ce connect'lon. 

PLED.2J2CIt) = Fl!1/(FI. F5L +NFI.NrSL) 
(118;3 X2'lC27)(I'fB3b,)(2'1C2hJ 

T/I)2 : AXf'R(168116) I T20l.:).IrS(/11322) I TIJO/:["t:IJ:PHIOJ{780Z..J 
(8IJ,') ~F5 ::.)l7£)s('& EIIE,a,lol7) fFJfJ07)rAlrl): PJlIJ)2..r~C~2) (BP30) 1Jt-'''';c~ adcl~ess to At'c9' 

~f:7(=rE'H) sets EJI(6AH) 

AVO-J./rJ I ! 
PI/IIJ/ (7802) = C'o",ment"(! cerv':Ce cycle 

PLEOI(2CIS) -:: RS(/II8:L7) 

TID/ : IXDJ.j (/lAI3) 
(6005) .s ter t U5 CO Il'e!1' IT2D" /{FJIV "/825) 

iJ(f)I: I() sets TP£ (SCOlO) 
O(JA'SE?C7I<or2f1C 2.7) ('POIl) PH/D2.(~C2.4) (5DI7) EHE.TPE sers EH('AlJ) 
(JRDIN 10801) T~RD ('Ie ;;0) Ell': .JI. Hr.$6(~fii.)sel;tell$A2.3) 
NFJ (2'lC26) ~E5 (':l.B'J.2.) 1.52. (30C' 2. 0) 
ED! sds £D(32A13) LS I {2. 7 C :L 2-) PH 701 (70#6.) 

R5A (l1fe-03) 

ALLow nell! ept"rcrt/Oll t(') :,CCI'r't:, J ! 
PI/7 Of (78~6): Te;"",,'nt:?f,on 

Pj..£O!f2(15) = RS(I'IB27) 

TIOI: O(BCL (lqb"I'1J TID' : EH .sets ~3 (;5/",'1) T301: 8CXADD (IBC:!") 
(6005 CX8CU(19bJS) cont. HJX tJF (J6C1J) (6[)07) c,.~. to FS,.e9' 

FSO-r5)11 to CO - C'N ISo-J57 to I/o-H? OF H (/@C '") 
I I sets C8 (2'7821.) ISO-IS2toJO-J2 Hre;,' r" IS re.!l' 
rPE Ser.; C9(17~N) 13. f:'S3(=JCEj .sets HI (2Ji(2'/.) RS (jJuo3) 
E H sefs C'N [26132 Z) I'IJ5S(=IU[ }setSI/2CHC2.2.) 
UsUs CI5 2~t!) I EII.13.FSS(:/IJ£) TI./DI: FIN (1182.1) 

I3.F5:J(=ICE) ES(J2B2.0) (6017) 
01" f4,F5!(=llIE) seTS ()O 
or EIf.l3.FS5(-IUE) (J/A2.6) 

Status ,"II I ,..~,. 

[0 ;: T£ ::. Tratns ;YI".rSlon e"'".t;1,. 

r~rm"nal ",-ott'r In f7',.eg. 

00 = I = Inle ... ".~pr 

II = LL = Incorrect" (e""9 rJ~ "J ;: HL T :. IO P (!"',...o". hall;. 

/2. = eM = Chot/''''''''J /?,Iod,'f/e,. 

13 ::; C£ = Chanl"le{ enol 

1'1 : U E ;: (/nt.L5Llat end 

I 
sr ("nJJiJ, n) , , 

lASe /C'"lc;n) I 
"', 

IF'S / (;/IC 3S) 
, 

Avl9 (I00(]) 
, 
I 
I 

rSL (I~B3~) I , 
rRO{JIIA 2 z.) I 
rt-l/O"lB ZO) I 
FR2(ILIBIP) , 

.- rR lines ~R7, ('I<B/J I I 
Fj(.J(l4flDB) I 
FR5(/lfBIO) 
FR6 ('-{riel.!) I 

FRl ""HOC. 
I 
I 
I 

R5 (1'1827) 
I 

D6J11i2A;fR} I - NIOR I 
FF.rl-:r2A3Q 

/JAG 

10AI 
~ OAl,i.e [)AJ 

iPA3 
OA~ 

/ED/("~A 
IN'E:S/ , 

I f?SA I (tIiCQ,I) , 
I 
I 

I 

I 
I 

R,. (lII827) I 

I 

/OAO/('J2A2J) I 
A:r /('J2 A 12)'~ 

I 
I 
I 

I 
FS (/~((),,) I 
RSJ..7/~CO~) ~ 

I 
I 

o ~f!visl"''''' 

~ 
~ 
~ 
Q 
"f 

~ 
~ 

C( 
~ 
...... 
...... 
() 

~ 
~ 

10) tJ 
~ 
~ ~ 
"l ~ 
~ 
~ 

~ 
~~ 
~~ 
..... 



I 
I 
14 

~ I 

I 

~ I 
.:tl 
~ 

I 

I 

• 

/M"X/OOAol) 

P~K OOA27) 

~\J 
~ 
~ 

UJ 
I 

I\) 
~, 

~ 
~ 
C> 
~ 

~: Ev~'y P}I#OI/2. (~J,Q.r~ r,,,.,,..,) /s"sercxr iJ r",.,~ of t'rS ..... t'/ar/b-.,,~, 
EII'~ry PIld-pO//:z.(,Ph~se renH) is S~( CJtr II r' .... ,~ of! us clt'l.t1Jf.y'IH~ 

. an&( "~5erczr TO r,· ... 1:: ~I' ds clt'/~b""l. 
L~Q".""n9, Pfl2P02. cu·.,cI P1l7,POlor P,,:; POI C"le urI!,,11 t'he ne.)(c 
ope,ul"lon, 

,.---... 1 
DATA (JUT PHASE SEQUENCE (8h/e MIdP) 

(NDOR,IOR) 

PHI02(J/C2.2): OeCeY'rnl 'r1e nexc';peraliem Qnd SfCtYlserl/Jce connec"on. 

PL E02 (2CII) = SC (32A40) 

T2D2 :FJ (2.JtC2.7) =/ASC/ 
(8D17) I T<fD2: FS(lilC.75) 

(80 0 7) PH2D2 (SC25) 

T 
AVl1 roetJ F.5 unci FJ 

PH) 1)2 (5( 25); COrYlj.Jlefc sera/he connect/on, 

P/..EO]' (Jell) :: rIll! (FI, rSL ~ NrJ. NrSL) 
(1181 J)(2'1( 2.7}(J4I836)(2,'f( 76) 

n02 : AXFR(/6B'II.) I T).02: Nrs (l/lU2) 
(8P30)Pt'lI'he adclrPj'.5 t ('> A n.J" (11017) /,( /S (I! 820) 

NCNW(Z'IJ:i22) S()B(:L3HL!) 
Alr.RAJ(28<: 'LO 
NLSO (26C22.) 
NLSI (J7CL.O) 
AlHZ 00 C 22) 
f-P (12/323) 

AV(J=.NFI Tn 

r 3 OZ.' Hj)(~F (16,'/3) 
(t;vlB) C)rr~".(" Hrt"!J 

(;FO~"F2 to JO ~ J2-
(JF7 set's £ H(6/i 23) 

r1{02: C'nJ: PI/IIJI (7902,) 
(8007) £NFlJ: PHI02 ('IC 22) 

PHI D I (7802) : Dctc':1'7IInl! type of sel"l/lce calL Q'ncf con-Uri ence 

S ef"'v/ct! cycle_ 

PlEDI(2CIS)= RS (/11827) 

TODI: Si8A Oll( Z5) 
("")06) 8 A rf'o.t"o Slfj - S 30 

WXO 
etea" WO-W31'ory-eacl. 

nD! : IOI? sers C't/T(30C27) 
(600)) £Dl fet;s Et)(6Azo) 

N~J(2I1C26) 
JO rets 53/ (6B23) 

T2DI: NF/NOI82,) 
(6Llt:Ul) PH/{)2(<lcn) 

MS(v,ZZ) 

T'3DI: IXMB(SAZO) 
(6007) /M80 ·lMB7 tcIre9_ 

IT"!)I: PH10I(7B26) 
/6D/7) 

J,/HI.NHl = IXM80 (':JAil» 
11111.112 =IXJv1BI (/JAilt.) 
HI.NH2. -:::/XM132 (/JA02) 
HI.1I2 ~IXMB3(JJAJ3) 
selected Mn·.7' byc ctoIM80-#'IM87 

.... 5( (72 AI/C) -- IASC / (file:1:;.,) 

/r.>/o'lC~5"} 

~ 
AV~ (lOOB) 

.... FSi.. (NB:Ib) 

,. FI( l,,,,/~s 

RS(J1/1327) .....-
NO~R 

I(JI< (/418;>1/.1 

~ _ E2I!:!2A:J<f) 

, 

1 
I 
I 

I 

l 
__ -l 

Allo~ np<r "",,«ticn fa sr~,r. rr ,t----------------------------, 

Pfl20/ (71326): DatOt ourp"r phase . 8i(l,,'U7} __ I 

I 
P/"E!)I(2C1S)::: ~ FP(12823}.f<.II[)RI -!rsr r,m~ Ihyen'5Jr PHZI)/, _ (f}Iqz1...!~ _ _ ~ 

fNFP(j28lS) 0 RS (/'181.7) ... neJfr tl#n~JthroU9h PII2!)/. ~ 

TODI: ~XI(SA23) T2!)1: BC);A{)!) (18CH) Till)/ :JXH(2ICI(6) ~ 
(6[)06) Woreibotmd"y(Jt.Jl)=CMOJO 6D04) Cre1.-1 Co Be re9- ( .. DO) }lO--H3to JO.)3 ~ 

CMO:JO>t:~s£D(6AZO) 11'bY'ret:ou>1t'::O~er28C R5A(I<fCo]} , ~ 
(8AOI) sets £5 (;1820) CFXH(/BCI'I) (IJC2J) EOsds Lsi (27CZZ) I)A{"'~S ~ h.. 

set.J TRAI (28cn) [[H+Z8CJ: ED (6,4;0) TORI) j~rS LS"2.(30C2o) ~ ~ 
CXBCL(l9IiN) NES(IZt322.) /IIEI)UlsPII2D/(7fJ26) c:;j ~ 
CJt8C()(;98JS) itJl?O('1C30) C8A.IoIZ8C setsPH3DI(7827 \..) 
Be re9' /"0 C I'e:;. [EO./lOI.IIZ Be]: E SO 213 20) I Zec.1-I6 setf PJ.l'IlJl(7BJZJ 

CTRAHNEOfFP); RSA (I'ICOJ), (ZI3C.fE[))NCI}A .NJ.l6s~t5PJ.ll'PI ~ 
TID' ' EOI sets [D(6).2.o) (78"') I 

(6005/ HXJPJOfCl2) 1 r3f)1: N FP(J2625) _!.E5L!"I"IC0'7) - ~ 
:5 LJ13 01' byte adr/r.'ftto)/tMI. (6007) I XMS(SA20) - I 
IIO.TRAI = CB). fl8CJ3) /N/80-/M87 to I reg. RSA/ OJ/co:!.) 
C'8A:t.lpd"tc hyl'e addl'e~5 Z8C set5 tSO(26C20j 

Z8C+£O I I I ~I ~N~E~O~ ____________________ ~ 
H6, ZI3C = f)ATII C}IAlfoIIN6r 

PH3 Of (7827) 

PlEOf{2C/S) = Pfl3f)/ 

rool)' JlS()8 (lJB2.S) 
(600(" ex 8A (/781» 

8A u!J' 10 C' "'(>Yo 

PHIIIN (781'1) 

PHS 01 (7812 ) 

PH601 (7(321 ) 

C8A 

Upolate byt-e address. 

,;"'DI: No ~rro"..sersrp(l2823) I TI{~/:)/,:_Pser5PJ.l7[)1(7BIf6) 
('DoS) ('017) 
T2.DI: 8AXAD{)(f~C36) 

16lJO'l) C'reJd-/ to 811 re.1' 
FP sets FIN(IIB23) 

£RR~R 

f 

} Same af;n {Jrder dut" t" ()RD is low. eKcep 

'------------,. 1 
Pf/701 (78"") Ter;n;nation. 

PlEDJ(2.ClS) = R5 + MROI 
(/'f1327) 

~ _ RS C!...4 82 7-L 
I 

-' 
I 
I 
I 

~ 
\..) 

~ 
~ 
~ 

TODI .. IIklS (H822) 
(6006) 

TIOI : rORD [z8C.8(J(:IZCJ]:C!0(}IAl6) 
,cnt. [Z8C.N8COc:'0C)):O/O/A2.7) 

[8e2. (= cO): 02. (31M2) 
[EH]: OJ OI,AN) 

r3[)1.'8c~ADD (/B(311) 
(6/)07) Crt9 to FS 1'('9-

«SA {;lIe o1.!" 

I ~ 

eMD = Date( chailled 

TIDI : eX BeL (/981'1) 
(6005) F.58 -FSIII to C8 -Oil 

LNCMD + E HJ: ex 8c U(19Jj 1» 
FSO.F.f7I'o C0.c7 

rcMD.NEH}:CX/tl/BO Ue!3'I>J 
,",0·111 to CO"C 7 

~P£J:CI0f.27Bl/) 
fMAEJ:C/I 207822.) 
[C/IIIo.MPE]: C/2~6B2 '1) • 
lCMO.EH.NMAE.foIMPE):{'13(2682JJ 
[Ell}: ell{ (U. 822) , 

[I/[I-ID.£ H.(}l/T]: "4(31 A 21) 
HJX()F(16CIJ) 
ISO .... IS? tClfreg. 
[zBC.Bcl(=1 ZC)}: ffO(2JC 22) 

I{TORD.' II) 1. OF (16 C I j) 

[II]: 117 (Joe 2.S 
()rO~orl' 10 flO 16 
~""PE.NMAE'lYrpE :FDI (1/8Z]) cS (n.J;C!,o) 

T"IDJ: ~ IN (1/82J) 
(6 V17) 

..4~4~~~ ~_,aJO • 

.~ f- _ ~ l.i!'u ..,j..4<~t.,.y.~~~~ 
","",:.L!..,;-,-",..-...~ .... ~ 

Ics I (/'IC09) 

I-- _ I.B.SA/ (I'ItJO:1) - - --

D J(el/"I"~1f 

I 
I 

--, -... 



~ 

"" ~ 
~ 
;'.1 

"~ 

/VOTE; Ev/!'ry PH" OIj2. (?ht:zul"~,_) If rt'fCrql'TJIi,nt! 17/ ,,1:r "'~/lIty IN~, 

Evu)" PH "POP ('phaf~ Ir,~) IS- 51: r a r "T/ h".e CIt Iff dL'"/~ "H~./ 
and "l'.!"~r at" "TO I',-r: t:>" I"rS a'~/qy (Ii.e. 

I-eav/J'19.. PJ,l2PLJ2- and P/-I7fi'O/ CI~PJl5PL)1 rl'ut: UHr/U rhe ne}l'C 
Opr:rCl 'C,-on. 

.--------,L! DATA IN PI/ME S£~U£N(,£ (Shit /tIf/CP) 

(NO(JR.NIOf(J 

PflID2 ('Ie 2.2.) ; j)eterrn/ne nf'x[ opercttion t:1'nois/cu·r ferl/l~eCon"ecr,Dn. 

PLE{.)j{2CII) = SC (:J2.AIIO) 

T2 D2,: FI (2'1C 27) :-IAse/ I r~[)z'~ FS (t'(C35) 
(8DI7) i (8007) PIIZ02 (~(,25) 

AVO" re.fer5' F'fCfHoI ,c~ 

1 
PI/l 0 2 {~( 2.5) : COt"n).7Lcte serv/ce Connect-,on, 

PL£02...(U/I)= ,rJI/ (n. FSL + NF/.NFS'L) 
(//8,t.' J)(;i."C Z7)(1'I 1j36X2i/C26) 

T/02.: A.x~R (160JlfS) 
(8v.~o) D('v/cc (;rofrl'Cj~ l,;-I/rc:;. 

NCMO (2'11:12.L) 
/liT X/l/(28C;! 5) 
NLSO (Z6U'L) 
NL 51 U 7e 2. C') 
NLS2 (3(;( .:2/ 
FP( 12.l3i.'3) 

T.2 D2. .' NFS (ilf' n) 
UWI7) 105 (:;31..:'20; 

S UI3 (2~r~_~) 

AV~:-Io/FJ T 
F/ 

r:!l)2. : HJXO F (160:5) 
(eOl8) Drr":;. roHr(".!!.. 

<JFO-<7F2 toJ"O-Jz. 
O~7 S'ers EH(€AZ'5) 

T~pZ.: CnJ: PIrIIO/ (1'802.) 
(8007) [lVFO: PHIPZ.c,/lC22.) 

!:.!!.!.E! (78('Z) : Detf'rrnlne rype 0/ se'-v/ct! call C:';7ct Con7n.,enl'e 

seT'v/cC! cycle. 

PLE 0/ (205)= R5 (lif~2 7.J 

III 

...... 

~ 

,t;.C C1..2AI;°2 
l 

ld5."L(JI{(,3:J) 

L FS LOLlc 3S.!. 

A Vt' (/oct!=) 

FSL(I'II3J..£j 

FRliMs 

~"'::""';";:-=:-=-''-:::-''''I~ 

f'-:-:,~,,"-,-,",-,~--,!~ 
..:...,;.;..,.,.....,;.cu..:.-'":-";:~I~ 

'" ~':"":"-':"';...L...O.~:7"!--:\l 

.:...;,;~"",-, ...................... I~ 

NS(lI{B27) 
l 

AI I)fJl? 

NIC'R 
I ~/~~XJJlqjI£!) _ _ _ TOOl SX8A (,29C25) I T2DI: NFfN'<1I8.L5)· 

(600G) 8,-1 rC9' to SIS"",S 30 (61)0q) PHIP2 (4, ;.z) 
nOI: NFP{J1 .. J3Z.~) 

(61)07) Z Be urs LSO{.2.'c~o) 
f4- - E.!2l LJ2H~.L.. - - -J 

1-

t __ 12/?1./~/0.! 
I 

ex 8e: t.., I 'fJ;1/~) Be XA pI) (/6'(> PI.) 
CXBel/(;"f~13') C,.eg -I to /.;ie "'("'l' 
8c. re9' to C r~.J' I [/' BC,er:- 0 ~ Zgs(ZB81'1J 
Word botltlcb'y sets cS(;2820} LZ 8H€HJ: £O(GAZo) 

sets £ 0((/\ 2.O} 1 NES(!2I3Z2j 
SetsT;"'At f:d,(,2]) TC'NJ) (LIC 30 

wxo 
clea,. Wa '-'W-J I 

TIDI: IXDA(/lAI3) I 
(6J.JC'5) EO! g.~, £O(6A:'o) I 

-..j JO _,\t.s HI/bBn) 
,A!FI124C2{,.J ' 
[NH'-(lorwcMJ)}:IIXJ PI (21e 12)1 
3LfB 01 f>yte a.cfd,f',H +/ I 

DI<i(YfVt',ScJ}:HXJMJ (2...I(J3) 
:1 L513 01 1.-yte acla'ress - J 

[N'Z&S:J.lEH.[ J)J; ES(!Z 820) 
[NEINrRAI): 1<511 (l'Ie03) 
[(£O+El-HZJ35).NH:1J: MS (2An) 
1-11:: $/(Ip com ..... anc!. 
CJP X H (IG((liJ 
AlJ/.N)1-:: /080 X I (8A24) 
NJ I. J 2. : M81 )(1 (15A 12.) 
JI .AlJ2 ::fI18ZX[ (' .. SA]"') 
JI. J2 =MB3xl (JS414') 
1"E'Cj. t",5c1r-tc,'; Mhytt!' .• 
HUOUst:'/$ v..lD.,M8/X/.sefJ WJJ~tc. 

TiI!)/;.JX H (2IC~') 
11'6(17) f/o-HJ Co JO-J3 

RSA (/~coJJ 
I£VEN' s~I'J TP€(SClO) 
DIE. TPE .T~r$ EH((;A2J) 
E /) sets LS'I (27('1.2.) 
TORO$~rs L5'2 (::JoctO)) 
NEO S'erJ PH 2PI(7826 
N'Z8C. CSA f~/s PH,$lJl (782.7) 

... f)A '".~s 

[)A 0 ~21l22) I 

I g1;r:i1~~i : 
DA3'G'(?AI_?) 
10M! (~",)C"') 1<If 
I D.':;- b;'Alo; ! I-.. 
'[!c1 6 ./-;" c lO " ,q; 
DA7 0: A cr.) I~'-
OAPh:AZl ) 

r,.AI/(<(.,l/HO.TIi1lll7· ,.., / 
L ~H'I.HO. TNAI.J • ('SA ~/8C1JJ _ 1 t?i!:Jl:..AUJ_ 

ZriC .H6 ~d:s I~HI/J)I(7tJl2.) / ,,tr .) 
~ 

~ 
#6 ::dUIt¥rhu01I'1!/.' _ JS.t.:~.'~.£.O!!. _ 
ZOC.NH6f-EP.Alt"8A s~tPH7PI InSAI 

(7tJi/6) I" (/i/CO:!.) ~ 
Allow ne~ t cp~rOlf '-011 to sta,·t. -r.·,·· -- -I 1 I fl6. ZBC= DATA CHAININt;. 

ZBC.NH6.;-EO _ C8A:- UPDATE BYTE AIJt)R£S.J, 

-'-
NED 

Pfl2 0/ (71316) : Daia. Inpltl phcae. RS {11f827} 

PLEOI (2 (15) :; HS (1'1827) ~ _1_EP!..r:!2A!..~-!.. _ ~ 

~ 
I 

rODI' L xBCL (1'181'1) 
(!:1clllC!2A!Z!) _1_1_ J(6DO~ . C XL';CUU?Lf3:;) 

T lD/ :8CXAOD (,Be 3Ji) 
V600'l) ('reg -/ /'0 Be reg. 

73PI: ZBC ser.s UO(UCZo) 
(6007) 
7'1D1:JXH (21(110 

-...J 
"'-I 
~ 

~ 
Be re9' (0 Creq. 
wordpotmdrysefs ED (6A2.0J 

Sf[S E S 02820 
sets TkAJ<t.8(23) 

If f)C req=O:: Z8!(288J11) 
['Z8r;+EH}: tD( b 112.0. 

/I/£50282l} 
rONO(4C30 

[NZ8S.J.lEHBJj: ES(IZB20) 

(6017) HO .... JlZto.)O -.12 
RSA(J'I[OJ) 
JEVENJclSTPE (5('2.0)) 
EJIE.7PEsel"J I£H{6A2.J 
E[)5d~ /.51(27(2.2.) 

- PA11I7~j ~ 

I 

I OR(IO~-'02 -1-1+ ~ --

'iJ 
'.<J 

<.{j 
(0 

W 
I 

tv -'-----C\l 

t') 

~ 

TlOI : iV)A (IIAIJ) 
(6D05) £01 uu £ D( 6A10) 

[NHI/(l"orwOI",dJJ: IIXJP/(2IC Il) 
']L>801' hyreadcl;~J.5+J 
[1I'1Cl"f'vf,rse) 1: HXJMJ (2ICJJ) 
3U8 or pytecuidrl'S5-./ 

fNEO~TI?A/]:I<SA (J'-IC03) 
[(£O+{Hnf?5J.NHJJ: MS(2An) 
HJ: sl<liJ CO"ln,and 
(JF XI/ (lBClJ/) 
NJ/.NJl-::MBOXI (BA2~) 
N)I. Jl. ::M8JXI (iSAI2-) 
JI .NJ2 =M82XI(15Al't) 
JI. J2 ::MB3J(J(;5AllIJ 
MBOXI 5ctJ wo 

~ + 
MBJYI.sets w.:r 

Tb/?D Jets LS2.(JOC2.0) 
A/£lJsd.s PJl2DI(7826) I 

NZBc,CBAJef'sPII30/(7827) I 

l +"#IIIf.Jlllo,r,qA/7'CBA08CI3) /EO/{f.2A!.!L. ___ 
~H#. HtJ. T~AJ}' - - - - ~f 
Z8C.1I6 ret:s PJI'IpH7SI2.) /£S/0IlC09/ I Jl6 = Oqiacham"'!J ________ ~ 

Z8C NH~ + £ f). NCB A sets PII7DI. _-+--4...;/~R~>~A:.!./..:.{..;./.:..'IC;:..:;.O.:;'3'~_---1~ • (78'16) to 

I f/6.ZBC =!)ATA e)lAININ'G. 

ZBC-Nf.l6-1-FD 
NED I J 

reef:: UPOAT£ BYTE A[)O!?ESf 

: Upckrte byC-(! adclres!. PflJIJ/ (7827) 

PLCOI(2CI5) :. PJlJO/ 

TOOl! NSfJB (23815) 
'61)06} C'XBA (17(1/5) ~

rl 01: No t',.rorJ .set FP (11.82 J) 
6[J05) 
nOI ~ 8AXAOO(t6C36) 

(6J)O'l crp,. +1 to 81< r~!J' 
FP sets F1N (1/8n) 

I TIIDI: )/FP sef5 PIl7PI('7[)~6) 
(M)/7) 

BArer;. toCrl'g' 

E!?J<OI? 1 .. 
Scrmr:-Q5 for Order (Jut 

PfItlO/ (78IZ) 

PH50/ (781'1) 

PH60/(7821) 
} except P~R /$ Il?w. 

J 
PH 7 OJ (713'16) ; rerminahon 

PLEDI (2C (5) :: RS of MDRI 
('''liLT) 

TOOl: NI<IS (23822.) 
(6006) 

CMD:: Dat« cha'-nec:l 

11/)1 : CXeCL (1981/1) 
(005) Fse-';:.JII{Co('B-C'I'I 

[AICMOfEH]: C'xocu 0'181» 
FSO-~FJno('O..pC7 

[cMO.JlE H}:CX MBO(/[.i3'1!') 
MO~M7toCO~Cl 

[I1PEj:OO{;' 7B::'/) 
[MH};{"I/ (17{3;':':') 
["CMt).MPEJ:02 (;:,82'7) 
[OflJ.£H.Nt1I1[.N11P£]: ('/5(H132I) 
££)lJ:OI{ (2' 82L) 

TlP/: rORD [r8c.8C'If:IzC)]:~O OIAUj 
Ct?nf". [z8C.N8('0r=lJV.J:fJl (JIA z7 

[8(,U=CC)}:~2 (:!IA!,;) 
fEH}:O] (:JIA/II) 
[NOft).EfI.<7t1T}:(}'/- (JIAZJJ. 
II.1X(JF (1(,( I]) 
f$O-.l57Ioilr~9· 
[Zt3c. 8C/(:Ilc)] :FlO (2 3C 2.1) 

/IIr<,~ D: HJ XCF (;(,( IJ) 
ero-#'tJF 6toIlO"'H6 
[fII}:1I7 Une /s) 
"""';PE.NMAE.N1PE}:rJIo/(t/S2J) 

ES(l2(UO) 

T3DI: 8CXAOO(18CJQ) 
(60 0 7) Cn9.' rD Ff'~. 

/? S A '(I'/-CO~) 

T'fDI: F1N(J/823) 
(6017) 

f+- - .!!S(I'I'!.l7/_ 
I 

-; 
I 
I 
I~ 

P-I:.~m-;~~ ~ 
f- __ DIl!.!.,,!! ~~ 

~~~~~.'!~ 
I~ 

\ 
I 

HS/(I'IC09') 

f--
/RSAlt'/,,-!o:!! _ ~ 
--- f 

J) Nell,s,'"", 

\.) 

~ 
~ 
~ 

"" Q 

, 



t;p 
~ 
~ 

<AJ 
t 

I\) 
(\) 

MlttP Interrace ~ (8b/tMIOP) 

CPU! MTtJ'P 
-----------l 

~r~~ ~L 
ItJPAO-/-2. --.J L 
FNCO-I-2 ~ \I 
PR (/2CII5) 

Neel, NCC2 

M£'MClRY! Ml(JP , 
LX "e~. ~ 

~~-------------------

-1 .IrJrje..!l2!' ~,.!!:e_tJ"'!y __ 
_____ r--l~ ______________ _ 
--------~!I~------------~ 

It3PA 0 (J2.C 08) 

If!JPAJ (12CIJ) 

1(JPA2 (J2CI8) 

P He 0 (I2.C 06) 

FNC'1 (/2COII) 

F N C 2 (11. C I 0 ) 

NCc/ (Z3826) 

NCC2. (21/82.6) 

IwO IWIIW2.IW3] 
..., Lt'\ "" III 
~ N .... ,..., 
<t < "'t '<t 
~ ~ ~ ~ 

LX reg/ster. 

AH (IOA06) 

'110-/-2.-3 

Hq (tOAO!) 

AR (,oAoe) 

PE 00,413) 

P(JJ( (,OA2?) 

OR (lOA./O) 

-------------------~ 
-------------------~ [151161171/01/912012/ 1.21 [iiT2?!2's]uT2712812913o ISI I 
--------------~~~ "" ~ 

C)-

"" ~ 
e)- .... ~ I"') 1.1'\ "-

()- I.t) ..., 
~ ~ c:::. C -- ~ C'I N '" "'" M M ::t- ~ '<t ~ '<t < '<t ~ -<t ~ "t <t '" <t ~ 
oq: 

"'I ~ ~ ~ ~ .... ~ ~ "I <',j "'< ~ <"4 ~ ~ .... -- - - "' -..... ...... ..... ..... M t"e9' ---' W,.;te-~~:"~ =.- .. _ -=-~ Read. 
DG (1IIA38) I Read on/y ..... I _____ _ 

M X register. 

10 1'1 2 1 J 1415 r 61718191 10 1"1111 13 IJifl /5 1/6 IJ7118 1/9 12olzl!z212!JFI2s1!6IVr8!z9Iio}jfJ 
~ ~ ~ ~ ~ ~ t ~ ~ ~ ~ ~ ~ ~ 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
~ ~ ~ N ~ ~ ~ ~ ~ N ~ ~ ~ ~ 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ M ~ ~ 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
~ ~ ~ N ~ ~ ~ ~ N N N ~ ~ N N N N N 

DEVICE 

SIO, TltJ, HlrJ, rDV 

.S/~ TfO,HI8, TDV ~ 
OA lines 

FS (llfC3S) 

F SL (l1f83') 

FR l;",~s 

O~R rnA '18) 

I"R (141-83 4 ) 

A[(} 

AI" (,lIe 1. r;) ----1 
FS (''ICJ5) 

f:SL (111836) 

DA lin~s 

FRo lines 

DOR. (J2.1\38) 

lOR ('1/8"J'I) 

SERVICE CYCLE 

SC (J'lAlIO) ---.J 
ASC (I'IC'33) 

FS (l4ICJ5) 

FSL (,1183') 

FR lintS 

ORDER (JUT + 
()RD£R IN 

Note: ~rder "ut lIn 
alwayS hal a 

te,..minal ~rcl.e~. 

DATA (JUT 

"utput 2 byte.s 

C(J"NTR(JLL£R / MJ~P 

F P.. 0 (1"822... J 

518 (/IICl2..) 
FlO ( '4S1.0) 

I Del//ce Adc"e~5 FR2 (/118/8) 

I TIel (/4C1'f) 
FR.3 (14813) 

Hjf7 (life 15) 

T D V (life 23) 
rP..'1 (I'{Boa) 

I Stu. tus. FR5 li'lBIO) 
AIC) (llIc25) 

FR6 (148 Oll) 

F R7 (11/806) 

IDAO/ (J2A2;S) OA 0 (J2A 2 ,-) 

IOAI/ (32Alq) [)A I (31A 2.0) 

If)A2/ (32.A/5) DA2. (nA"J8 ) 

IOA3/ (32A/2.) DA3 (31A 13 ) 

St«tus IPNI/ (32.AO.3) OAIf (J2.A08) 

I D<!'vlce C1dcl .. ~ss I IDA5/ (3ZAO~) DA5 (J2AIO) 

/f)A6/ (32AOI) OM (32.Aoll) 

I[)A 7/ ("32A02) OA7 (J2A06) 

/ {)A pi (3 2A2.5) DAP (J2Al7) 

r SERVICE 
CONN£CTI()N 

I oel/ice addr~.ss I 

. RS (I'IB27) --' U ,'--__ 
RSA(lliCOJ) n n ___ _ 
DOR (32A3e)~~ ____________________ ,~ ____________________ __ 

) I law for Orde.!:J~ U . 
lOR {llIB 34 ----1_ - - - - I f!JRDE~ IN : St"crtlJ$ r/!r","'QI " ... de,. 
DA tin~5 

E[) (32AJJ) --.J 
E s (J4COQ) 

1/ (JUT: "raer 

RS (11./827) --' U---- ---I~_ 

___________________ ~n n~ __ 
RSA(14COJ) -=~::::::~================~ ______ =============::::::: OOR (32A3B) _ 

[01( (1.831) ---.l 04tq U Oqtu. 
[)A l.i ... es 

ED (32A33) 

~S(I/.fCOq) 

(). .... 

"'" ~ 

RS (1'+827) --1-~ U U ..... 1 __ 

DATA IN 
2.nd da.ta pyre 

rt>a. C'h~s zer" 
~ylt Cou.nt (zsr) 

IHA(/IICD3) n n rL-
D~R(JV\36 

IOR(1'I83'1) 

DA (i"'es 

ED (32A3J) 

ES (I'fCOq) 

DQta U Data.U rt!"m~nQI ",..eli!'" 

'---- . 
/lote: Term;naL ",.deY'S (ED.NES) a ... e req«.estec:t on error.;-; 

%i!ro byt"e COUl"lt; order in ona ord~Y' oue. 
-4J 

t D Revi~i"",. 



(JF)( H 

HO 

HI 

H2 

H7 

SPAS-I 

NSPA'f- , 
N5PA3-1 

FT2°5 
13 .... 

1 Cl.O("K 
31 - v 

I 

35 -
l~t,~ 

1 

L .1 

I-- Cf 
r-I- ~ I r I--

I 
3'1- I 

L 
I 1 

r , 
L I 

1--.-
I-- 2 1--- --i 1O 

H-- I- ,,""--i 

_-+-JL-I----H-~__+_+_+---~-3- CJF 0 

-I-""" 1-1-
1-1 

! 'II <9 FI 
1-1--

--I-

" -
L 

3

_44.f-.--+H1Lf-· ---r-. ---+-+-+--.. -_-" OF2 
~~~ 1-1-1-

I-- ~j- ~ , I 1-1-
"""I-- I- ~ I-- I-

~---I 

12 
I I ! .. - . 2 -<9F3 

I '=lI '~E~ -- -- -- ;~:;_ 
~-~,~--HH----t-h ~S--;'FY 

1--.CI-I-I- L I I-~w. .,' -- - "~.' -
~ 5 ~I-' - .3 1-- ,---._ .. -I--.... 1-- I- I'-'~ -- -- , 

28 

17 

--. ~- '_-_'.'_'",- f---.---- ------. 

~-~-r----Hrli~-~I~l '16 reF ~ L 1 ~i-I-I ., I I ~ f-....; V..J 

!o- G ~I- I-- "If ~I-
~I-- ~ !",I-- f- I ' . 

.. __ -++-...--_--+++-I--:-~l h I'" , " LL 

> _~I~_..:_..;'-+-Il--r-_t_H_--...;..--r ... - t9F6 :' L - __ '- I ,L I 

I-~' . 7 ~- l.I;= IS 

II ! 
-~I_+_---t4_+I-~_+++----' ~(9 F 7 

L~-I-~I- I I ~Lf-
8 I-~ ~ 16 1-1-I- ~ I---

~ SHI0 !SHlarr ~L52 
25 

2'7 

20 .. 
21 .. 
22 .. 

2.'1 SPA 7-/ 

30 SPA6-1 

N5PA5-1 .. ~2~3 ________________ ~ 

MICJP 

~ 5"/7 
/10 

L52= INTERRUpr STATUS 

Nt ~2;: L58 of Bytto AJJress If~ '#2 '/-03' 14f-

t SO~)fI fL_1S . 
~~,e 3-23 



(81I1t) M r&p 

BCM DO :~: I!>~C~L~O~C.:..!;I~ ______ -' 

A'DDO 35 

ADDI 
3¥ 

ADD2. " 

'ADD3 12 

ADD¥, 33 

ADDS 28 

ADD6 

ADD7 

SPA 5-1 

''-: 

. NS"'PAV.- I 
IJSPA3';'I. 

17 

,. 

~ 
25 

r 

27 

2' 
20 

2' 

I . 
! 

4-3 

L 
1 1 

r I L 1 I 1 

fo- r-:r- I- r-I-
I-- I I-r- i--' 9 ~~ 

Bca 

-- f0- r I-- ~ 
I 

'II I I 
r 

I L I 
I- 1-1- r-r-~ - 2 1-- ~ 10 1--

1--- I- 1-1-- f-

8el 

q 

L i 
j I T 

I-fo-~ I-I-~ - 3 1-1- f- II 1---

l3C2 

~- l- I-- I-

2_ i 
I I -[ I 

~~. ~I---- Lf ~- i-- 12 l-
~- I- 1-1--

1 I '1-5_ [ J L I 
1- .... - 1---

~ 5 I-f-o I-- 13 1--
~f-- I- f-I-- I-

(3C3,' 

Be,!" 

il 1f6 L-L '1 L ! 
r-I-- ~t: -f-~ 

~ 6 1-1- Ilf -f-
1-1-- l-

I -

BC5 

I ! 
lI-

I 
I I 

I I 
1-1- l- i--l-

f.- 7 1-1- I-- 15 ~ -I-f.- I- f-ol--
I 

BC~ 

I 

L D 

Lrl-:'--~~~ '-;- 8 f- H J6 ~>-

I--- 1 
/SHXB0 !S~6~ 

BC7 

~/"'Sl 
U1oSPA7- 1 

'. 

I 
.. 

30 SPA{;./ 

II ,22 , I 

: NSPA 5-' ~:2:.::::3~ ________ ---, 

LSI==FLA65 (STATUS 

'NL 5' = BYTE COUNT 
PJ'je 3- 2Jf 

ISD 



~ 

I~D 
6 

7~D5" 2 , '20'1- "3 
8 ..,I 4f 

... 
sex ADO _ ... _1 .... 3_ ... ~,}~ ""-!~C.::.:LO~C::.!K:;.-______ --, 

31 '. 
~ 

: .. J. . ' i . 
i 

ADDS 35 

L [ 

I 
~ --f-- ~I-, ..r l- I-

ADOC) 3'1-
.'~'" 

, 

L ... r 
... l- f-!-

r-- 2 I-~ 
1-1-- " l-

I l#-3 Be 8 
L I 

~--
I- cr 1-0 ... 

.... 1- ~ .... 

I "'II -Be cr. 
L I 

". .' . 
1-1-1- .. - 1O ~I-

'-- ~ 

. : 

I-- II 1-1-

~- I- I 

.' 

" ADD'O I 
. f . 

3 
1- .... 1-

I-- 1- .... 
I-~ I-

, q Be 10 
L I 

'1- ... 1-

'>---H-or--_-_-4.--r 4.-tt-1-_-_-_-4-T +-h+--I-r--+hl __ .-;;2~ Be' I 
L I ~w. 

ADDII 12 

1 

1-= 12 ~~ I 
I-~I-

- If 1-1-
1-- I-

~--+-+"""---:.:-tjj""::::.rl'+' --r---+-f-~I __ 1/-_5-o Be '2 

I 
L I I' 

ADDJ2: 33 

[ j 
L . I 

~ 13 I-Rl -,--
l- S 1--

1-'-- I- 'I r,!' ~--++~-_-_-~~~~4~_-_-_-_-+~~~~1~~~1 _____ ~~6 Bcl3 
L t 

AODI3 28 

L -Le-
I-~ 

I- 6 1-1-

1-1- l-

ADD/V ..... '_7--/ 

AVDI5 ..,;.'..;...' ---I 

27 -
26 

N 5PA4-1 ~2~O:.----l.-+-+ _____ ~ 

NSPA3-/~2~'---_~----------~ 
22 

t 
4 

N SPA5-f ~2:..:3:...-_________ --, 

r-4-1-
. ~ 1'1 I-+-
' ..... '-- ~ 

1'1J6J'P LSI= FLAGS f 5rATUS 

2. '5/7 NLSI::: BYTe- COUNT 

I. cr D Page 3-25 

LSI· 

5PA7-1 



," 

I~ BAXADO ... 
31 

. ADOO 35 

ADD! .3_'" 

ADD2 " 

, ADD,) 12 

33 

,'f 
... ,-! . ~. .)0'. 

,:... . ."' 

'ADO!) ,28 

1-

17 

ADD? .. 

IIh 

1 
~ 

.. 

" 

" 

CLOC.K 

L 1 

---- , --
-r--- -

L I , , 

2 
1--1-

"- 1--' 

~- I-

L I 

3 
I-~~ 

i---' ~~ 

~~ r-

L 1. 
!-~~ 

~ If ~~ ... ~ ~ 

L ,- -I-, , 

~ 5 --....... 
-~ -

L I 
--r-

~ 6 --
-I-- --

L i ~ 

--~ 
--! 7 ---~ ... 

,L " . ' , 

,,' " r---I-
. -"~ .. ""--' 8 r---

. ~ .' ::. --- r--

23D 
6 

" r~! 
'. 

'1-3 I f3 
L 1 

9 
f---

~ ~I-

AO 

r i---' f-

I 

I '+1 B 
L I 

---
AI 

I-- 1O --
""'~ -

I q ,I I 13 L 1 
r--.--

A2 
~ " "'""~ 
~~ ~ 

2 J {3 
L 1 

-f-~ 

A3 

- 12 -~ 
r-- -

I Jl.S I l3 
L i 

H -~ - 13 -~ ,-,- - J " 
" '16 1 l 13 

.~ L 1 
-:-r-

- I 'f' -.... - -
I 

ll-i I B I W 
1 

1-1-1-

A6 
~ 15 1-1-
-~ I-

I 1 B 1 A7 
1--1-

/6 ~- , ' 

I-~ ;.-. .... J.: ..• 

~ 
.... . ~ .,' .. . . -. . . 

0" ••• ,' 

, . rNHI&T r~HIelT 

~'.i). ~ ~ 
,8 L50 ' 

I 

SPA5-O 25 -

Z.., 

2' 
20 NSP~4·CJ 
21 II I II 

fvSPA3=O .... :2--.2_-\1 ___ ---~11 
,'IJSPA5-0 ~:?;;;..3 _______ --'. 

,'MICJP 
, ~5/7 

LSO=C~HHAND ADDRESS 

NLSO= BYTE ADD~fSS 

1..3D PalJ~ 3 - 26 

2.'1 

.. 30 
......... SPAG-C> 



l3AXADP 

I ' 

'35 I 

ADD9 
I 

ADOIO 

ADDIi 

. ADDI,z 

ADD') 

ADD/Y 

L 
i , 

I j 

:~ ---- I 
r-~ 1-\ 

3'1- i 
L' ' , 

~ ~~~t: 
'. I I ,q I ! 

L 
I I . 

I i I 
3 ~ ~ 

~--, 1-' I 
1:2 

I I 
I , 

L 
, 

~II l-
. "'~~:-: 

I---' If 0-

-~ I-

33 

L.----C>-
I 

T 
I-t-

I-- 5 I-

~I ~I-- I-

28 

L 
I i 

tB=l I-- G I 
-I-- l-

I 17 

'L ~I-~ f-- 7 ~I-

ADDI5 
rf-- i-'-

tI 
I 

tf~ i...--. 8 
f0-

I 
I 

n 1 

l I 

If' r-- 'i 
1--

r r-- . 

i 
I 
I I 

L 1 
~.-.-

f-- 10 I-i-' 
f-~ 

. 1-1 
I 

1 1 I 
L I " I I'll I-f--' 

-f-

I 
.• I 

L 1 

~ f- 12 t-f--
i 11 

! • 1 

L 1 U· I--~ 
f-- 13 !-~ I I-r ~ 

, 

IJ: 
I 

..... r--
ILf -l-

~ ~ -
i 
I 
I 1 
l L ! 

I-!-!-

r- 15 ~r-
~r--- 1-\ 
'I ! 
114 I 

I Y 16 ~t -' 
r--; 

, 
i 

~3 

",., 

q 

2 

II-S 

Lf6 

If 

I 

OJ 

-:2.7D 

'7 , 
.. 8 

SAS 

13Acr 

.... , 

B A II 

B A/2 

B A/3 

B A/Y 

B 

rNHIBIT INHIC3rr 

~ 20~ ~ 
LSo 

SPA 5-6 

N5PA."I-O 
NSPA3-0 

2'7 

26 

20 

21 

22 

I 

I 
..J 

N SPA 5- () ..::..2..;;...3 ________ -1 

fv,r~J' 
:2 5-/7 

27D 

t SO= C (9 I'-It-/·, ,v D 1\ [)D~E5S 

Nl.5 0 .= GVTE CQulvT 

29 SPA7-0 

.. 
.~ . SPA6-0 

" tj..q 
1~-~--''--'---~' -!-If'-/ 

)1 rl O' !-' i '-J I~I i~ r"" <: I~, t I J' l I i l[' ! 1 '0: lfi J . L I! I) ~? 
, J. 1 .l .1 l .t 

, 



..I 

LT26 SWITCH MODUL.E 
(8bit) MI~P (13C) 

-"'~T 
USED 

l-.SB 
2 

IJ<,r 
USED . , 

Wt/N2 

51-1 

NO, 
USED 

. .,,- -, ........ - - -.-',. 
, I :' 

, NLASTt9W£ ~...-+----' 
l-A~T I()P 
swrtcu 

uP= I-AST(9ftJE 

MSB 
o 

,...S8 l5'3 

101' 12) 

Nuwo 

uwo 
I" PAO ___ --.-I~ 

NIC9 PAO ..o..=_-.;._~ 

o 0 = 2A1d. It!JP 

MIC3P 

11 ,'I 
~. Z 

t\ 
3- -2 
0 0 
N ~ 0 

LT1G 

Nor 
USEO 

, I 

" 
' .10 

z: n 
t"\ '1 
:1 () 

0 
,., ,., 
~ ,." 

(f3C) 
SWfTC.H SETTING-

PCloe 3--:2 a v 

J() 

n 

OUTPUT'" I 

7 MVNUM 

, 
- , ' - ! 

,- . , 

" *,' )Io,E- SW3 SHDWAI III OO""AI 

fOS.TfOIJ = o· UP = I 

• . . 
l20J\. 

], :u '10 
n "1) ('l 

:1. ::t ~ ~ 
~ 0 () ... Q 

d N ... C) ." co 2 N 



1. CPU stores 

2. CPU sends 

BASIC (32 BIT) MlOP SEQUENCE OF EVENTS 

SIC (START INPUT/OUTPUT) 

. ~Device Controller Address (MOO • M07) 
Command Doubleword Address (M16 .M3l) ° 
Number of status words to be returned (MOB, 

[

lOP number (IOPAO:R • 10PA2:R) J 
Command to be executed (FNCO:R ~FNC2:R) 
and the Control Strobe (CNST:R) 

3. CPU waits for proceed (PR:R) from MIOP. 

4.- MIOP accesses loc. 20 (see 1.). 

s. MIOP sends 

20. J in loc • 
M09) . 

to the MlOP. 

(

Device Controller Address (MOO .. M07) J 
Command (FNDSIO:D) to Device Controller. 
Function Strobe (FS:D) 

6. Device Controller responds with FSL:R and holds Device Controller status 
on FR Lines (FRO:R .. FR7:R). 

7. MIOpls 1st: 
status word 

8. MIOP stores 

9. MIOpis 2nd 
status word 

(
send the old Command Doubleword Address from CA register 
to location 20. 

new Command Doubleword Address in CA register. 

~
Status off FR'Lines (FRO:R ~ FR7:R) ] 
Operational status from FS reg. (FSOB .. 14) 
Remaining byte count from BC reg. . . 

is stored in 
location 21. 

10. MIOP clears FS and OF reg. with successful SIO possible. NCCl.NCC2 

11. MIOP sends proceed to CPU. 

12. CPU takes status from locations 20 and/or 21 and stores it in its 
designated registers. 

!Q!!: If!!2 status is asked for, none is sent. 

1. MIOP 

Service call for Order Out from 
Device Controller that r;ceived 
the SIO. 

ORDER OUT 

°Gconnects for service with Device Controller 
Receives Request Strobe (RS:D) 
and determines Order Out Service Call (DOR:R/IOR:R) 



• 

ORDER OUT (CONT'D.) 

2. MIOP accesses 1st word of Command Doubleword wi~h Command Doubleword 
Address in CA reg. (Order and Start Byte "Address) or (Transfer In 
Channel and Command Doubleword Address). 

3. 

s. 

1. 

2. 

3. 

MIOP 
if E£! Transfer In Channel 

[

sends order to Device Controller 
stores Byte Address (M13 - 2S) in ~A reg. 
and'(M29 - 31) the 3 LSB. in OF reg. 

(OFFO .. OF02). 

if Transfer In Channel r:stores new Command Doubleword 
~Address (M16 - 31) in CA reg. 
land goe s back to step 2. 

MIOP 

[

accesses 2,nd word of CODIDand Doubleword (Flags and Byte Count) 
stores Byte Count in BC reg. " 
store$ Flags in FS reg. (FSOO ~FS07) 
sets up OF reg. (.OF03 - OF06) with Flags and a read reverse order. 

MIOP [sends'Terminal Order to Device Controller 
updates operational status and . 
disconnects service from DeviceControlle~ with End Service (ES:D). 

Service Call for Data Out from 
Device Controller-;;Suminl the 
order .ent during Order Out was 
an output order. 

....... - ..... ~ -.. . - - . - - - -. . ~- . - . - --- - - - ---- - - -- - - - . -~ - - - -~ 

DATA OUT 

MIOP ~onnects for service with Device Controller 
receives Request Strobe (RS:D) and 
determines Data Out Service Call from (NDOR:R.IOR:R) 

MIOP with Byte Address received during Order Out access output data 
fr9Ql Memory. 

MIOP 
1 Byte interface (sends 1 Byte at a time to Device Controller for every 

Request Strobe (RS:R). 

4 Byte interface (sends 1 ~ at a time to Device Controller: 

4. MlOP terminates data transfer (ED:D) if: 
(all data of ac~essed word has bee~ tr~sfeYred or 

1 

I Device Controller sends End Da~a (ED:R) to MIOP or 
LByte Count rtachea zero (ZBC) ~ 



DATA 
OUT 

Order 
Out' 
(2) 

f 

~~ 

Order 
Out 

DATA OUT (CONT'D o ) 

5. For each Byte transferred: 
1 Byte interface (the Byte Count (BC reg.") is decremented by 1. 

lthe Byte Address is incremented by 1. 

4 Byte interface (the Byte Count (BC reg.) is decremented by 4. 
lthe Byte Address is incremented by 4 •. 

6. MIOP sends Terminal Order to Device Controller and updates status if: 
(an error (EH) was encountered 
lZero Byte Count (ZBC) not Data Chaining was reached. 

7. MIOP disconnects service f7:om Device Controller (ES: D) • 
I 

!!Q1!: With Zero Byte Count (ZBC) and Data Chaining (OF06), the MIOP I. 

goes back to the Order Out but does not send the order of the { 
next Command Doubleword to the Device Controller. ~ 

~-------------------------------r-r--------------------------------------
Not Zero Byte Count and no error I 
Wait for next Data Out Service Call 

Service Call for Order In from -----Zero Byte Count and Data Chaining Device Controller. After a Term-
go to step 2 of Order Out r--:' 

inal Order for Count Done or an error 

1. MIOP 

2. MIOP 

3. MIOP 

4. MIOP 

was encountered. 

-. . 
-_. t;.:'-~ .. -:<":~~,!tI~'!:t ••.•• < ....... ':;"~. '.:,~~.a. . .'_~.:_ ... ,..~ ~,.'f . ':..:. 

ORDER IN 

~
connects for service with Device Controller 
receives Request Strobe (RS:R) and 
determines Order In Service Call (DOR:R.NIOR:R). 

accepts order from Device Controller. 

updates its status (FS and IS reg.). 

sends Terminal Order (TORD) to Device Controller. 

5. MIOP disconnects service from Device Controller (ES:D). 

NOTE: If Command Chaining (02:D) was sent to the Device Controller 
during the Terminal Order, the Device Controller should come 

~ _____ Command back with a Service Call for Order Out. If not, another SIO 
Chaining must be issued by the CPU for any further operation. 

-:=-.... ~-•• ~ -

DATA IN 

1. Data In is equal to Data Out except that data is received by MIOP. 



TIO (TEST INPUT/OUTPUT) 

1. TIO is the same as SIO except for steps 1 and 11 and no Order Out 
Service Call is sent in response. 

TDV (TEST DEVICE) 

1. TDV is the same as TIO except that the status off FR Lines is unique 
to Device. 

RIO (HALT DEVICE) . 

1. HIO is the same as TIO" except the Device must stop all operations. 

AIO (ACKNOWLEDGE INPUT/OUTPUT INTERRUPT) 

1. CPU sends (command to be executed (FNCO:D - FNC2:D) to MIOP. 
lControl Strobe (CNST:R) 

2. 

3. 

CPU waits for Proceed (PR:D). 

MIOP sends (AIO Command (FNDAIO:D) to Device Controller. 
~unction Strobe (FS:D) 

4. Device Controller responds with: 

[

FSL:R 

5. MIOP takes 

its address on FR Lines 
statuu unique to Device o~ data lines 

Device Address off FR Lines (FRD:R ~ FR7:R) 
its own address off its switches (UNO ~ UN2) 
status unique to Device off Data Lines 
interrupt status from IS register (ISOO ~ IS02) 
operational status from"FS reg. (FS08 - FS09) 

6. MIOP sends Proceed to CPU. 

and 
store 
it 
into 
loco 20 

7. CPU takes the status from location 20 and stores it in its designated 
register. 
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(s/our) ($DfS) ;PHIIP;(I'(JIIS) 

DJ.I TO : C)( I"S /8C I- (l"liIO I IJI.ITJI ~ PHI2/)/("782Z) 
(~815 NlS/(~~C~Z) 

~ 
~ 

I~ , ~ 
I .~ 

~-\1 
... 
llJ 

-..() 
'-'.) 

'--tAl . 
'-1) 

~ 

I 
I 

('10417) ~S8 -~5~# toCnoJ. 

.~ II/("'MO 

I~ 
I 

\- ti _DAfltl.'''MtlL. \...: 

I 

PHI2DJ (78Z2..) = P,epadonds/o,e .2no/ S"/a/~J t;VO"';,{. 

(.s/oLlr) (SDIS):;' (II/FJ f'~5L)~ (NMSIMDR) 

I Duro: $.J/:O(;'1A;q) 

(]C 36) (';A 3{.) 

PUi2: [AlCC/.MCCll = CA/BAXC(ltc:U) GJ./T": il71tt ~Alr},/ono.'o 
('18IS) !~ TOV:AlFIII/) rOil :J) 

I; WJrJ: N~N/)HIer: /) 
PHCIID2 (lfC$O) 
PHliPI (782J7 

I (98#17.) 1"0 $To'~/" loet:t.I'I'o", 1.1 (9B~1) C'e.!J.t"CA~e1' 

E -£Ildll rJ~~~ - ~ 
._ ~.!!.:'liJ~JfJL -1 

_ lPN.JR.1!4I!l..3'!2 _ J 
~RO:R Ilf 2. I 

NFZN (12,83~) NF.!:f) (118'12) 

I I!.R:l!J/Ze4l&) _ OUTI : )4XFf< ('SA t.t,) 
('1s:rV J:f<t,"e.5 to Moo.MC7 

OUTJ: .NFNC (;/8cGl 
(9823) INTPE) =PR: l) (;J.(78 15) 

11.tI.t.e('.!!..~"JJ _ /"IXFJ/.8C (1S'A02.) 
Be ""9- t" M/I> or RlI 
['P(tIl;R]:I('CC /rilCoz.) 

P.e, Ad..l"I!'.If "~ee>.9",r.'o.1 
ertfR: I?J = Nee z ('I c Z2.) 

""~'ONPI:D('.!..II'2. p.C, ",or bu~y 
• ,H'(C (JOIJIll/) 

C1:.::Jl,()JlIDlJp(VJjzL tJp,,"~ho..,al flufus h:>i'ltJ6""',lfIS 
L TPc} =,MS (/AOJl) 

PrN:/!'ed ID CPV. 

I 
I 

A/l(1W ne~1 vpFrc.t!;"c:YJ r17 5/CU·l". I _~ ... 

I L ~:!!..!'l!II11 __ PH/3DI (782.3) 

(.f/DLfT) (S 015) = PilI] 01 (1823) 
I A~:~f~A~~ 
r -- " AR:~ serf ,oR:O 02C~5) 

Pl/lilOI (781.1./) :; 

(S/DlI-r) (~[)/~) :: PHI'IOI (7I:iZlI) 

Locu/"'-on ;2() h~Po,..e £t:J p ..$rc>,.-a3~' 

_t 
Te'rn)lnat-e 

1

01.11'#.' PHIIf!)/ (78l4l) 
('815) 

I OLlT:J: ~IIII (J.l8:!cj 
[,B23) 

IJj D 

~~~PJ.o,:..R."'-~ 
1+--- ~ 

~""""~P-""~~~ 

I 0 • .. 7 I 8 1 q 1 10 ~ = 31 1 I f)ev/ce AoId,..ess §:#J 0 4 , 0 I 
o 0 == Alo fl-atu$ rt'tU""1nt 
o I = J w(?/'d ~I ~r~ h4> reru,.. .. t"d 
I I ::. 2.. words of' statu..> n'l"u~'" rd. C ME ::. 1 "I' lneon1tJ'Y e,.re>i". 

Loca-ric,., :2 0 <"tie" /Yrr Sroth.~.s wcn:t' is s-Iorecl. 
f 0 .. " 15 I 16 .. • 311 

I 'p,evIUU5 Cem."ng"d Pouhlet.Vt:J'~ Aalt7',,,s-$ I 0 0 I 

fi'l?n10;n/n!l P,...evICJllf Bvte C "un" 

C T £ = 10P ct:Jnl',.L e,.,.~r 

OM£ :: Memt?'y darer ~rr('l'r 

JILT = I,,"P halt" 

1 L ::: Il"]c6,.,.,c;r / .. ngl"h 

MAE =- )tfel11etFY ad"~u$ e"tH"" 

TOE = r;.an .. tlnisslo" d'aera t?r~6r 

Nore ~ Eye,y PII*f)I/iJ2 !-erm '5 ".'5f"; q/ T.5 hmt' 011 15 de/ay I~nf' . I . , 
--- Evt'')'' PII"'PP'/i/.2. rn", 11 ,reI CIt T I t"nr col i/.~ d~·/cr.v 11>1(' ""d r~·.<rr elf 7"0 !"lne ~ ,.ts ell!"/ .. y ,##,~. 

/) Kevl$"em 



~ 
~ 
~ 

~ 

~ 
C6 
(' 

to 
\ 

"
~ 

~ 

"
l\f 

I 

'
~ 
() 

b. 

CPU • .,.....,T"-
AIO (MIQP w/t-I-t MS) 

I 
L.. 

!lNC':6"J.C/~ 

TN:O (J2CJ9) 

-
PIIOID2 (~,soJ = z""r,ca/., tleICr 0peU.IC{,".r, 

HE00C20)=I~:lJ(IL('3~) :: ""y .. ,te"'ujJt Yt>9uesr /s 1',,04', 

PR.:O (1£(115) =- LAsT~N£ • NNE ::. NOI"tt:,.,-upC r~r{~tt!'sr {I~:O};s 'p,~,eH-C 
( 8 CI7J)07A18) 

(5/.oL2..T) (7/)15) = HE (IOCl()) 

EP.J..P I-'~'!.f) ~ -l /.IL) roo' FNC (/I!J(6) 
H (&,/}]I/) CPl/r(,J>1Cr"~11 I (}L11.L: ~/IIOAI":O (''fC is) 

(SPU) IpLzrlf: PJlOODI(7COI) 
(8D2'1.) 

M(2~POOAt7/.J 

-t 
PHQODI (7C06) 

(s/p~Jr)UPJ5) :: F1NtJ2BJ') =- End 0./ p,ev/ou.r opt?l'Cl- t,en 

DLlro: r:5:[) (I'IC~5) 
(1847) S2,:[){t2A37) , IPlITJI: PIlIZOI(182.z.) 

(.8/~) 
sets Sl'eJ t o ZocutlO"'l2.0 l

OLl T/! CO ('ICo'!) 
('I$J' c C 2. ('Iczo) 

L52 (2I1--C06) 
AV~:R ,~s8tS FS:O. 

._ ...... _________ Jl..-........._~; 
PilI 2 pI (782.2) .:- Pnpu,"-' fla/II~ f,</c:>,d 

(S/DLlT) (5/)15) =.(/tiPS f F5L) 
($C3"J 

DLlro: WXJ(t!A34f.J IDUII! AXFR(1681.(~) 
(QSJl7) Jet's w/-rlclj ./'" wnte (Q83") D,e, G-Jclre$,S 1-0 A r t!1. 

"'FIN (1283#..) CFNO,4I~]= tJIW(u8116) 
fJIlO,('ml'lO,bt'Y.s A/(T 

Lot'J.R:O] = AlaI ("lC02) 
P. C. Ita ~ ,~ l-eYYIJ-I't' p~..,cL 

[UT/?:oJ = NU2 ('1(' L.2) • 
!J.e. noe busy. 

IX.DA (IIA 13) 
D. C. ~tod"u~ to I reJ. 
MfR:D 

; OllT'2. ~ h'~5.'[) (11/$11'2) 
(,all) 

Allow rJeJt.t'operUr,O,-1 /6 starr. ~ 

DLlT~: MxA ('SA:!S) 
('1823) p,c, arLoI,/?s.$ t:e. Hll./-rH:f1 

u..,r;l.lIA/o"'VN2r.HU-H2.3 
LSI {z.IICIJJI..} 
NFMC f'/180B) 
""BOX! (SAU) 
p.C, 5larU$ Eo Hoo~"'07 

OlJ T#: AI FN'PAI".: o (7CIIf.) 
(q6IS) PIIOI/OZ (ile>o) 

PH/3DI (7823) 

PH/3DI (791.3) = P,'~e¥"c u'hd flp;-e" fr«lus /l'Vc,d. 

(j/OJ.IT) (5'DIS') ;;:;PHI3PI (782,3) 

f)urz.: [T~AlJ=- J~/b"j.H (16C1'I; 
r9BJJ) JI,q.J toIS"~ (dtlll",J I$t: ·r.f''L) 

t> L I TO: C OMP/A POI( (U lj 0'1 ) 
(981/7) iJ true if AOII-A07:!$I/"'U7 

ff-N,AOO J 
l-l--COHP/APD :-,/52. ~et:- C'C 2 (fc20) 

J!£.CI=NC~PJ!Pw..'1') }IIXJS/(JF (Z5';]7) 
I I'SO-2C~,Mlo""'J2 DUTil: PH/JI,01 ~782") 

(qlj/5 ) .... ca ::~('ON,tJ2.'P(2.B/2) OJtd r.5S'''''9/~Hce''O' 

,PR.o (I.7Cq.~) 
All:!? (tOAOB) --"" 

r{?AJ (9CI6'.) 
}1150At:)l1j 
#XII (J883~) 
A()II-//07 I'D NII.."H7 
No--+'//3 is c/t!'o,c<I, AI<:R .ur.s PR:/)fI~~"5.J 

" PIII'IDI (78241) = 
(S/lJlIT) (.~ O~) =- PII/JlCJ (7824) 

TerPIIHct 1'1 r'H. 

St'atus un/que to device 

C£I = Char1net end /Hterl"Upl" 

II- =- .InceJ,..recr Length 

iDE :: Iran5'mis-s-ion dtrla err~r 

VEl = Vn//$lIal end ,nfe"'rupr 

ZCl = Zel"'c /:lyre C(;7(Ulr ,it/"li1rru/-,1' 

D. 

I f)t-IT:J: F/Nr,zer'j 
("Bll) 

::. "1M.J~o tJun Ik::«ell'ice c4nfroll~r nUn1bPr. 
11''11.)= I tnf'n o. = un/I" nunlb~,., 

D.c. = l1'1ulr;un,-r dev'-re conr".oll,,,. "#P1/J~r. 

M. = ito IneerH5 .$''-U9.I(' u,"r dev~cL'. 
j'l mednS Hurlr,'l.Inir del/'-~e. 

F 1,/ J)A I (7 f 0 (/'1 C 2.5) -.J .. 

FI:P{/'1C75) c, .... 
I 

I ~ 
I \I 

1+ ~V~:R(lDOn - - ~ ~ 

I~ 
~ Ie 

E 
J5..frl<{11I8~i) - -J ~ 

J(1~~y72A3f!) _ ..J .~ 
J~R:IUJlI8::1'f2. __ , ~ 

'RO:I? ft"!22) , 
'lU;RjV~ I~ 
72~J; {II.IAJt:I \: 

~ - -~~~~-t 

-

lI~re : £yprJ" ,PI/NP!/P2 1~"n-II:r rt>se-ral"':1 ,",,,,e Jd..r delQr IJ;',e" p' • 
-- Every PN#PI.l!/P.2 k",n /.r ..s-er at 7/ "ine ,,/ il.f dr/ay ilile t:;",e./ ,.'fer &:(1' -r0 /-in-1e C"' its delay line. 

D ~el/'-r'-(!n' 



I 
r 
I 
t 
I 

~I 
; 
~ , 

",~:. (IOADI) 

+ 
(JRD£R (jUT (M£o-P I14;'lth MS) 

PJ./O//DZ (~C50) = In/I-ale rJe)(f' c/,?t'r~I/"ff 

(S/iJLZ 7) f70/~} ~ .>"C; I< c-SZA '1(7). 

f)J-Z 72.: FN'[)ASC: p ,1'Ie;"J)') 
(8DZ") 

~ 

PI/OObl (7C(6) = .sp;>v,ce COnnQCr 

('>/J)j./r) (~DJ5) = FIA!. (JlA.sC+ F5L..) 
(I28J'_1 (/4'8.lJ/ 

ourJ: AXF~ (J'BII~) I Pi.! 12: AI F.5: [) (118'12 ) 
(9IU") lie J1Df7.IIB08) I (qJ3:H) 1(15 (l213~ 0) 

At/~:!< 

IPL.2.rlf: F.5:0 {14I-C3~} 
(81)2'7) PfI(70PJ (7CO~J 

l
Ot I 7"': rAlrIJOAsc:pJ:: r'#o/Io.z.(~c~o) 
{'"IbIS} &NJ:)ASC~I)J = PIIO/IJ!("7CIf'l) 

el'Q.$1?5 .rJY'DASC.~P 

NI="NOAS"c :0 ,. FNOflS"C:1) 

PHOIOI (7CJi'lj :: De/'cy ",,/',te.~ tYf;J(3 0 I $C''''/I~~ t:'"ert II, 

f.5/0L.IT )(~/)IS) = RS:!? (I1ft3 2.7) 

OLI TO: It Frill {ns;,,} 
(9811') 
[)O TI : DCt P..: R /'>'Pctr):s (J/?O CillJ'I6) 
(Q83'1) It:7/{: P.. m(}ld$ &VT(J213 1J'I) 

Clt<pt>"VT (If?B~6). ) 
iI~Nt)AS'C: [) (7C~" ~ 

I"EP:RJ = EO:O{J~A:S3) 
All~tIV n'J<r 0P'l'q r,cn tn sh,ur· 

I [)L/T2. ~ rt:)R 0 (;#RO'l) 
i{q831) NE5:0{tII::!>2.R) 

LSo (2~(q6) 

f TRA 

I PLlr#~ PH~//P~ /-"C~o) «IB15) PIICl'/ 0/ (7B25) 

,,::.~! f f =#0'1: 
PJI"'1DI (7825) = Ac.:OJ inC ~ol'd 01 ~Oft.7WtQ .. t:L pat'y 

{S/PlJrJ (~PJ.O == NMS lIA02.) 

OLliQ: f)( CA/8A (IFBIJI) VLlT!: 1,~l't,y..'l'I) ... t?u.:I..(I.'~51.f,l.'to/sel.sfvl! OLI r.; : Of.sMlEII.1 :CA/BAJ(C 06C~6) 
(98'17) CA"'<!J toS,~'f' ('fI3JQ 2hqli~eII,Y""fi. (CMJ)),st:tJPI.5 (Cf62"» C"~91"t? CAn:". 

C){CA/BA (lr8IS) 81.5"IsdQ,i,;;;.) mceiJky bit'. &)(1-18 (pf8'1~./') ~eJ,4fo~#"7 
CAl"e9· to C'fJ" W)(O{~Acl) /) IXH8o()3AJ.IJ) J ""r,t:,.:J' 
liS lTB!.'1.8JO d~Q"'f Wo'" IV., ror re&ed, t'MO(J.4fl306) 
II X 0 (OBCS } C~Q.y.s II .. e~, 
NLXO(;oB/7) Durz; C,~~.of"! t" C "~!I' OLJrlf:£It/H5.N£"'~I'IIt?I/OI(7B.zl"} 

/jICHDJ":::NrRAI (~C'I'I) (ti83/) (q81~) J.N~ f-EJlJ-P/lbSDI 08S~) 
,4IIpe serf F P (/uJ/e) I:"#$} =111<15 (i28 2 2.) 

NI..s1 (Z'IC 'I2-) 
NU2. (2. #C 08) 

MS 
NMS 

Pt1J(11I. (I()~2.7) ~I PJlOSDI (78311) = ,kc~s.5 2nd wc.,c( pi COmYrlClHci ?CU~ 
(S-/PJ1rJr.HJlS) ::- N[)I( (IA~O) .set with P~":f? = Me,...,c,y C'ycl~ cC",...,p,er~d. 

.sc:~ (~2.AlJ.o) 

S:AJJ'~<r'n{l#e:1JJ .. 1 ....... 
F5:0/J"<:"~S) _I ....... 

~ _AYtJ:-i.l IJZ.O~ __ , 

If F5l:~ (IJlB!6) I 

.. 

8.$:8. O!i8.?.7 2 

I: PCtR:R=t 
It>/?g 1'( 

E..f2..: B. (J~A ~Jf 2 
NE.S::) C!IB2B~ .. I 
FtJ:P (12,1 U) .1 

( 
~ ..... 
0 
~ 
t 
0 
\J 

~ 

I "~ 
), 

I~ 
I 

\ 

r--I- ~ 
~I 

I 

pi-Iro: r~.RDJ: ~XJ 0#B3t1) ~'i.JTi,'£Nr.I?A .NEIIJ=.AI.5UAo#) loj..lrJ.l:~A; (#CIS) ) 
(/f'8"'7) ~/:/J ClJI,4I'1.) (9S:JQ) (91315) rllA = klS(128i!C 

t. _ ,.: ~ n A /lAII ~A N t: PI(Q~I'I("" I 
.. -I" aMft) I Tt. t~':nN ) ~~'J'$IP'1:~'fdIR/~'lftJP 'It~+JlJ .I"N.~/lIrll?,J 

I'~T,fItJ.! 'ti.t,,~g~s~f"" 

€ 

I 
I 
I 
I 
r 

~ ~ 
(\ 

tu , 
"\. 
(.) 

" ~ "
t> 

......... 

~ 

M/{:R (/OA27) 

C )(111l3 (1tt'8Il') 
MI..!~HZS 1'0 C r'~. 
14.1'1-#'.1) fo}/O"'1I2 

rr~J4,rKASl ;;.1:H{.2118#~.J 

TI?A 

• 
P/106D/ (76:50) = P"CCU'JJ .2,,01 W'on(. 

(.J/pJ.lr) (tiP,S') ::: (NH.J of" ,Alol? ) ("A~6) 

pi-l'rO; C)(M 07927} 
(QSII7.J N/~ - M ~ I I'D C re9, 

Hi? 7 (:051:/1') ..rerJ HJ (Z9Ct:JS) 
Read ,.~"n S'el'J HI/(Zl:fC/9) 
frio t' (=/IrE.) .5 t't's II S (2Qc 2~) 
MOO(:[J().seU fib (Zqc.r.:f) 

PlIT.z...:lNE,.!]= .c5/9CJ{C ftl"C ItlJ 
(Q8JU C~~.1 to BC " • .2' 

IS/C-FIUI ('16 'l:/~J 
Hf~'J .tot>F I'~? 

[1I/f/l,2-tKCOC:J77.z1: 1£ R,'O("'#KIISJ 

PH",!" DI oSI/oj: Tt'NmJH.¥r,On. 

(5/PlIr) (stP/s) = 1<5": I? (I'I827) 

Pi-ITI: E.5:/) (I-fCC'!.). 
("8J9) .11 f~r ~3:P 02111Z.) 

PUT, :/NEIIJ : CXJ.t80(26j?07 ) 
(Q87V NCO -j.107Co ("00 ~C07 

C~ F.5/BCt. (IQ8141.) 
F506'-r-</t! 10 cOB ..... C/~ 
MAr .5c-r.s, Cll(2<?Q.:>5) 
IV?£' ff'r~ (/2.(2I;,£J33) 

(EII.VNA£"V,.,PF)ff'/'$ C/j (28B~~) 
EII.h"/"( 0'1(<'681'7.) 

I Viol Til.: L 51 (2IfCIIJI..) 
(qBISj .PH07DIt"7S"O) 

f)lIT.1," ~.s/8C xC (18C~II.) 
('lIi2:5) (Ire!! It!:' FS,,~. 

Pi 11'11:,1( fA: P ('''C~f) 
('1rJI5) PIN (128:J~/" 

Noh!: Eve,'y PIIM [J1/02 ,j u"$&'1 a: I TJ I/Me' 0';; ,I.s r~t / .. 1.,. lOll" • ..' 
-- Evt'I'yPII7'PP//J/L /.5 5~r qr n I~;..I.' ~I 1/'.1' oIc/ay I/Hi!' u.,d n,syrar 10 t",,,,,,~ ~I 11'$ ~'/t.ry I,,,t'. 

~ _ 1_ ,u4:POoVCClJ')-.j 

~ ~ J~:!2.{I~CfS) _ ....J 

R5:~ (~1I8~7) 

I 
'i 
I~ 

I- - "p":J,'~{!yI1J. ~ t 
(S:.I)rt~~O') .I~ 
Rt'A:O ~I.~O rJ ~I ,. 

/) Revt'slon 
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L-~ 
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-. ORDER IN 
.S 

( MIOP with MS) 

-- 01, """"' 
PJlOJ/D2 ('f~>o) :: Imtl"llc: ,Ie'xl 0pt'n."¥1"IO,"*, 

(s/f)L2..rj (7P15) =- SC:R tJZAJfO) 

OLZT2 :j:AlD45C:O (lqC.3.3) 
(80H) 

IL)[ 2 T 41: r.5.' t1 (//~?::~.J' 
(BI)2q) PlIoOPI 7CO&) 

+ .. ,. - -",>"p, '''~-I'''' .". _. ~,., •. ~". __ .~ .. 

PIIOODI (7C06) ::. SeYv'ue COhn(?Cr. 

(5/PJ..lT) (5(15):: rI N. ( IV Me + F5L) 
(Il.B!.6) (IQ8:B). 

OL/ TJ; J..XFR. (!~BII-b) I Durz: N F!'P( 1/8<, ) IOL/T4j /},'NOAS l 'oj OPJlol/"f,("-~ 
(q6Jq) ('117 31) (713 IS FNOAscr I) : PliO/OJ 7C'#I . 

PLI r3: ~FO> set".s ENE (1280'1) 
(9131.3) AV8:1l. erases FNDA5c:D 

MFNOJ1SC:[} T }NDA5C.'o. 
.. 

PHOIOI (7CIf'l) .:. Ot'((r-nl,,,e Iy/"," &'1 .>t·Yy'IC(? adl. 

ts/PUr.)rft:IS) = 1<5:~ (1"I8~7J 
PLlrO.- NJ:"IAI rll.l>Jl/) I OJJr2: r~~o (USO'I) f}'-ITtI~ rOOl71a.K.s iPE (128"~) 

(q(J'-I1) (fJ831) #E:5; D (IIB2B) (QBIS) crpE-FIIE.1 = Ellr2~8IN.J, 
L 5 j {241Cltl.{..J PJ« /"yt:llt'iSnJIs.so.. 

'hiT!: OtJR:J< marKs ORO (I2Ji'l6J f?,rD, 
(f{tfJrlj tJI<OIN{I0801,) lHFSD~.I()I. EIIE}: Ell (Z'I8I1V 

rx DA (I1A1Y .T,.co,~c.r 
/.)AO: R -- LJA 7.1< 10 Il"e.J ~".ItJc e,yD~. 

I:I~Nj),4SC! f) (7C 2. Z) L~2 (211C06) 
LED:I?J;; EP:l/t52A33) 1<>1.: {) ( ''''co:s) 

Pi/OI/Q2. (~;CSO) 
PHC'7 0/(711110) 

,4{/o't< n~Ar cF~-'...r'":O" Ie> stcz"r. 1 ~ 
PII0701 (78110) = Teryr/lnal,oJ'7. 

O/Pllr)(5"(I§) = /?S:R. {;4827} 

[HI 10 : }Jk15 (12822.) f)Ll'r2: HJ(tt~(1'1813) OL/i3: L!/t!~J<H(IUJI/) 
('f81f1) (rtI.UJ) IS ,eg ~o H Y~2' (lfu2"!.J J/I'~l' teo 15 r~. ) 
OUTI :!fF.5:J.r0 3 ) Cr5JJo3J=J.J7(.rOcIQ) FJ70CXC(1 ,111 
(IIfB:JrrJ + F.5~ ,ZOIT = eO:D(:32.A2'$) cho,..rne/Bltol ,'".,r. Cn~~. roFflej_ 

+ FSS. Io).E 111/c,.,u-pt". [:F.JS. Ioll J=}I).. 
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HI-#NH.1..HlCIJOTI2.] ::JU:/) (NC 'fS) 

OL IT"!: £IFY£N.PC;/i'.l=TPl!(l2S0&) 
(qB/~) CrPE .£1-1£.7:: EJI(z~B~¥) 

C£O:OJ= L51 (2.IiCI/II..J 
LTt!Jjo(OJ=L.5J.. (lll(06) 
aO+EN+ZBCJ=~SA:Pt»C"~) 
LNEIJ:O]::PJl0201 ("7601/ K5A:p(I'IcaJ) 
CCBA.:NZ8C]=PH0301 (7809) 
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LZBc.J16.J:;PHo~al(782S..J EPrP(3ZA:1J) ~ 
[NCBA.E/):O.NZBc+.NH'.7./le] . \ ~ .). I 
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Duro: C)(CA/BA (/7815) 
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A/511B (1Z8:Jti) 
I

Pur.z:Cye;;-rI 1"0 c~~ 
(qs:TI) 
bur3 :CA/BAX.C ("CJ') 
( f1823) c.,~~ 10 8~ "~9 

IPi/rll.- pi/oro/ (781/0) 
(f/815) 

ZBCH6 
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,.-.;oo,-,~ .. ":~" 

PHOqOl, PH01;OI, PH0601 
(7BlS) 1'783'1:/ (78.1 0 ) -=:: Scum!' as In (}rde,. t;:;~)r (!JRO IS t.e>w. 
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PII07 01 (78J{c): IPomnar/ol'1. 

(J"/t)LlT) (S"OI.5) = (NrCU?/J + /(S)(1706). rAINS of NOI()("IA3b) 
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(qIJ II 1) ze"obvta ccu"Jr ,id. 
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Eil mad.s (!J~:[) 
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/.NC.MOf-EJI] = CXF.s/BCV(j"O:r~) 
F.500--07. FSI5 to c~. 
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Olp=dr~tlY "ho, .... ed. 

riPE] ~ C~ (2'181SJ 
[NPE) = ClG(21l/J/9 
Li'tAU = CII (2'?t:iC'S) 
£MPE,CI'1U)::' (12. (2ft::;3) 
r.::~J ~ C Iii (z8817.) 
frlYl{{)./:: H J( ~ F (/<;B/3) 

If '~'1 to 1/ '':9. 
ZI3C,FJC/ Jet> fit) (JOClS) 

£Nr~1? oJ-:-IIx.~,t:"(It'(1I13) 
tJF '''9' t t> J"'e'!. 
£11 f.ds H7(30C33) 
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(qIJU) Ih~!J. J-e. IS,eo, 

INrt?/(J) 7 =-1f/~Fxll ii' c/'IJ) 
. J,~""'()"'J_ Hr~,1l:> dF,e~ 

-/+T(JI?j)7; F.sIBC)(C(18~'f) 
L-I-e."rod c,..e!J. to F'.s,efJ' 
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CPU /I1ItJP 

C'IIST:R (I2C2D) 

M I () PIn le.'f"Ifaces 

",. 

~ 

(with MS) 

IdPAO~2:R~ ---~==--------------------~====~I __ 
FNCO"Z:R ~ L 
PR:/) (lzeqsJ It 

16P,A o:~ (IZCOS) 

1f7PAI:R (lJCI.1) 

IoPA2.:R. (I2.CI8) 

FAtC 0: It( C/2.eo,) 

FNC/: I? (J2COJ/) 

~NC2:J(. (/2Clo) 

NCONDI"2.:D 

SI5~31:0 

A 1-1 :R (IDAO') 

WO"J/l:D 

MEM~RY /}III (7 P 

---' 
~~-------------------------

NC'Oft/IJ/ : 0 (i2.C 25) 

N'CtJlv'll.1 : [) (Ize 33) 

II./oIJ:iJ (/VA2J.J 

WI/J : 0 O"AZ~) 

W2/1 ~ /) (WIfJ,3) 

W.1/J : J} (IIIA3S) 

~-- - -------------------.-.: 
/tIIQ ~ 0 (lOAO,) - ·1 .... _________ _ 
AR:R(IOA08) n'-________ _ 
PE:R. (10M3) 

P{JK~ R. (IUA2.7) 

DIi:RfloAlfI) 

M ,(19. 

I -1 S Y'e9' (r-1el?1o,;/ Qacil't!'.u ,~~,jif?") 

--------------------~ 1/51/61/7118 J ,qFO] 21 [i1J2!]24 125 fi6J2!12812 91301.31 I 
__ ~==~~~~-~1-Ji~ ~~ 
_I __ ~ .: _ _ .~ 

Q ~ M ~ N ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
~ ~ ~ ~ < ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
~ ~ § ~ ~ ~ ~ ~ ~ 3 ~ ~ ~ ~ ~ ~ ~ 

1)6-: ~ OIlA16) __________ --'~~ ~~ l ..... ___ _ 

SIO ~ TIU I /-Ilet, TDV. 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
~ ~ ~ ~ ~ N ~ ~ ~ ~ ~ 

DEVICE CONTROLLER / MItJP 

FNDSI(J:D t:NDTIO~D I 
FNDHU':D; FNOTDV:D.-J 
(JO:D ...... ~7:D I lUi/Ice Add,r:'S"s 

FS:O (PIC35) I L _ _ · .... 1 ____ _ 

AV~:I< (lpo~) r- J 

Ale 

FNOAI C:O(i¥clU-J 

F5! f) OJIC :1S) 

FfL:/?(1'I8:U} __________ ~---__: 

DAO:R~PA7IR I Sca/'u.J 

F"1l0:~ .... P~71l. 1~,~;~~;;s.sI 

O~R:I«32~J8) 1 l 
i [CR:R 01183'1) __________ -'" 

SE~VICE CYCLE 

.SC:R (;J2AQo) --.J 
FItICA$C:O (IIIC :J~_) ___ .... 

F5~O (1IIC3S) 

FSL:R (1118.:1&) 

FRO:R"'FR7:~ IPe"'Ic-~Acld,~ss 

/II "'e!1;.d·~"" 

'" ~ ~ ~ 
§ ~ 5 S 

FNf)5It:':0 (lI/CIl.) 

FNDrICJ':O CiJJClrt) 

FlloTPV;D (tl.lC2J) 

~NOHIO:D (JI/C/S) 

FNOAltJ:O (/1/C'25) 

~R 0: 1< (111/322.) 

f:RI.' R (/'IC20) 

F~2:R (/'I818) 

F'J? 3:K flI/8/:!) 

p,"I.I: R (NUt/B) 

r;:;5 .. 1<(;I/81(,) ) 

FP-G.'/? (t'li30tlJ 
rl:.7.' R (III;?06) 

SERVICE 
CtJNAlECTltJN 

~ ~ 
l ~ 
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~ .... 

DATA 
~LJT 

(J-P;v 321125 
<'0 ;0 3LAl.t; 
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~S:D J2A09 
(J{.: 0 321'01 
rJ 7:0 32A 02-
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140'1 19Col 
Hlo IQC(J</ 

HII /fICo.J 
MI2 I '{ell 
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HI" lifO" 
HIS 19tH 

HI6 IqrJ.J 
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M/~ /fi'C.T7 

HI'1 19r .>'f 
H2O zqACZ 
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1-123 29A(7J 
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frlJO 2qA37 
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IlS:R 0"82.7) ~ -------u '--
(JRPER (JUT + 
ORDER IN 

lI"tel ~""'~Y' f" I%He£ Cur 
alway." has t:t. r,,.,,,,,,;,,c/ "~,,.. 

DATA (!JUT 

VS/II~ 1"~Jlre /n,."./"ue 

RSA:O(lIlCO;J) n----I"L-
DfJR:R.(.JlAJBJ-.J ..... 1 _________ . 

IQR:R O~8J#)~o~~~~r~erIe~_-_- ;=~-~:l~;=.~;;~====~~========= 
O t l · 1 J r,,=Sta1w U . I 
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EO: f) (.121't:JJJ --.J 
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RS:R (1'1827) 

R S A: 0 (l'Ieu,) 

----I- ----- ..... 1 ______ _ 

________________ ~n~ ____________ __ 
P~R:R(J~J8) __ ~========================~----------------------
I ~ Il! I? (I'll!]") .---.J 

·OO .. ,,7.)f08..,H31 Oar4!. 

ED:P(3lAJJ) ____________________ ~~--------------------------
ES :D{llIco'J 
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LJltc:x J~,Al2. 
VA I;R !2ALO 
p/lz.:R 'JZiH8 
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[)A4:i? 311108 
IJA5:K JlAIO 
0)'6 :I( nAolf 
PA7't' JZAob 

[I~O:K 19C06 
lJOI:k '''t'c>t 
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/)11]:1{ l'ttO£' 
DlH:K Iq(J:J 
D85:1? 1908 
VtJ6:R 19ao 
VtJ1.'K If(cn 
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iJC.2.' K 19r78 
iJl !,:~: :q( 'In 
Dr,,:/.: 2t'{~(J6 
Oc;';/>i. HACIf 
/)(6:1? HAlO 
0(7."1< lQAOB 

POO: Ii ZqAlB 
op,: I<' 2qA lo 
ON/I( 29Au.. 
OJ)j:R 2'11027 
OP":R ZIft4J'I 
l~5:A? 2</AJi> 
PP6:1? 2qA.]B 
1)" ltfACf" 

MI(JP/MS 
orsoo 32(;.01 
OISCI J1.CO.l. 
[)1.502. .JZ.COJ 
01.503 Jl.~O" 
DHO'f 31.CO~ 
01.505 32CO~ 
orS06 31.C07 
[)150 7 J2c08 
Vls08 .32.CO'l 
0150'1 ;fZC 10 
PISfO .'J2.C-1I 
DUll 32(;12. 
DrSI,] JZC';S 
0.1.$13 :12C 1"1 
D.1.sl'" 3).05 
orSIS "3ZC17 

01~:lJ829:1l 12CJI 
J)J~!lJ830:1l :5}.c:s3 
DrO:lJB:J /:Il 3U:J'I I 

DU?:AI:J!~ 3U'" 
DII,:A",:1f "J1.C'lO 
IJIOIAIS:1l 32.Ct;1 

DUJ:KWI):11 JJ.C If 2 
/)/S:STIU'IE 32. C &1$ 
IIPrs PII~" ;'2£.115 
IIIJIS:~"£ J2.C4I7 , 

RS:R (1"1811) ---1U-~~ ---U-- ----------, '-__ 

DATA IN 
IIr""~ l.by~C ,".r~,lae~ 
2nd "'«1'« by~e ~.&1'l!'5 
Z~rt:1 t1y~c ",1.1.,1' rz,c) 

RSA:P(IJI~":J) n n n,-__ 
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r"~:R (11183'1) ____________ --;:::===========:::;--;===========::;--;:::====== 
Pot(1J( JII1t!.J Dada U DCII~a' U rh' .... 'nUlI tn'''''~''' 
£ [): f) (JJAJ~) ___ --: _________ ...... 
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HCF8 --.J S~~~~~~~--------------~~--~---; 

,oIIIO/)1 
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J.l8RE:~ 
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Ml(c(/M 

MCFAll 
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2D 
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DECliVAL .- UNIT 
- , 

PHASE CHARTS 

TITLE PAG£ 
MtJDlILE LOCATICJN CHART 1 
DECIMAL f)NITREGIST£RS 2-
DECIMAL LOAD J 
DECIMAL STORE " DEC! MALC()MPAR£ 5 
DECIMAL ADD 6 
DECIMAL SUBTRACT 7 
DECIMAL MULTIPLY 8 
DECIMAL OIV/fJ£ 9 
DECIMAL SHIFr ARITHMETIC 10 
PACK DECIMAL fJIGITS "II 
VNPAC'K DEC'IMAL f}IGITS 12 

£OIT BYTE STRING 13 

Paqe 3-107 
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DEC I MAL UNIT MOD. 8LflCJ 

29 28 27\26 25 Zlf 23 22~L?O ~1181'7 16 15 Itt 13 12 " (019 Sl7]G 5 4- 3 4' ---r---

IT t=T Il T XTIGT FT GoT 
LT i l T 
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f)(JSTItRT I Df) q CABOC/ (32.(34) 
I 
~_DUI/ (/180'1 (JU 13 ) 

~~ C 11805 Ole IS) 
&'1-7 CA.SO€- (32(20) 

I lJU7 CA 807 (J,lC 2 2) 
I 

DUO CAGOO (31C06) I fllJ/ (A LiOI (31{O'-f) 
R28 ·31 I I2J.L.2 CAliO) (32C 10) 

I nll.~ CABC] (J2.COB) 

D/of I [)V12 C A,8 12 (31CtfO) 
d~CJ mq t trc;rp I 
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I 
I J Clocl< 

I 
I 
I 
~ 
I 
I 
I 
I 
I J Clack 

I 
I 

/)()£NO t-- -PUIO -: - - [)l/fF (18A2Z) 
.5rl55wJ 

I 
I 
I 
I 

I 

I 
I j CLoCK 
I 
I DVO CABoo CJ2CC'6) 
I OIl I CABOI ('32CoJ.l) 

J,..sl" D~'2 (AB02 (32.C 10 ) 
11I05r Sigh;/' DU3 CABo3 (32(0&) 
dater byte I OlJ+ CABOJ( (32(13) 

(I"~"" Htn1~Y!) I DV5 CAB05 .3206 ) 
I DU6 cA Bc6 \ JU20 ) 
I J)U7 {AB07 (32C22.) 

I 
I 
I 

I 
I 
I PiIIO PI/END DIJEF (18A2.2.) 

(sets SWJ) ~- - --- --
I 

DEC/IV/Al Lt!JAD (7£) 

CABO" ~C'LEAR (IIA'H) 
ready /Jecllm:dumr!oJ- ne.(1' t7pe r a-/I P-I1. 

CABOJf-07-++ ~'f-7 
(tpurde c~ (trt'!I' 

CAecO-OJ""'" R28 -31 -
¢peY'Q#'1ei IM~t)( (,Hhytes) 

CAB)2 ~ 'MASK (rJC1:J) 
deC/met! trap b/t. 

(CA80'l.JJCAB07) -I+-P-'I (;3('02) 

+ 
P4 (I.JCO;') 

011-7 --.. tJLCJP/<. (Joc:JJ) , 
tD-ad er pad! insrruchC:Tn. 

NR2B-JI -H- EOPTO-:5 
set.s ~p EO pgl')ler. 

1 ~ PJlB (13C31) 

+ 
PQB (21f836) 

[tf £DPTO-3 =/LI] = £'T/'f (2A5~) 
C7perct(7d IS j byte Ibn!!. 

ETI'i ~ Ptl£F(18A2z.) 
ETN ~ PIIA (rJc)' 7) 

£OCWN (18A30) 
EOPTO-3 -1 ~ EOPTO-3 

PIIB ~ PNC (1.300) 

pq • POC , NPUA 
(13C02) (/3<:30) (l3'-~28) 

ACA8 (1982.3) 

l £ TIll 

CA80Q-07 -ADATO-7 

ADAT8 ~ADATA (/'1822..) 
ADATO-7 -T~AO·7 

(: 
COIlBOO. CABC'l-JSPO (.2.18'17) 

+CABOO. (AB02. - 5/qn Iii #oJ.[), 

i ii-CABell. (.'10 8 C.'57 =f5f'J {z3Blf'l} 
I-CA BO'I. C'ABo6..1 sl[lnm i.S.f). 

(rSPOt-ISPJ) ~CCI (6A3J) 
. ,11f':';.7! dl!)l/ 

ft'l EDPTO-3 =12]=ETl2 (2.1.06') 

£Tl2 ~ Of)FF (18A2.2.) 
selI Sw't 1# CPU 

ETl2 ~PHA (13'2.7) 

£()P (/~A2'J) 
EDPIO-3+1 +~ COPTO-.] 

I -/. NP/IC (t3C;.q) . 
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P4 

l Erl2 t M.'P;,·.PIIA 

PI/.A.'Flle. FHA 
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DL''? 
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DECIMAL lOAD COAlrJlIUEO I 
Cloc/<.5 = ~. 

.19-"glh -1. P4 (l3COZ) 

AO-7 -SO-7 -#-+£1)0-7 
C11BOO (32(0' 3 ~etl« rtT E/J"e:?' 
C"!:3C>} (}>2.COlf 

__ • CI:i-1C2~ I.JZC.IC) [,1 5 ;J:O] =NSZO (1.JCOII) 
~ l (30.3 ( J 2. C 08 ) dara n~r Z4'rt7' 
C/~. P.CJ/ (32 C 13 ) IIszo ~CC3 (~AJI) 
C;.i05 (32..c.18) rt>m~",P',.s dalq ncrl zt"nr 
[/1·806 (3U 20 ) 
CAB07 (J2.Cl2.) ACAB (/982;J) 

CABoO'07 ~ J,O,ArO-7 

AOArB ~APArA (lfI"Z,2.) 
/101170-7 ~A(7-7 

fCABOO.C480/ j=.lSPO (2.38'17) 
-I-C'A800.("AB02 si9,,;n ;41.5.1) 

/tCABO'l-.CABOS-} ~lSPJ l2.lB'fI/) 
+-CABO '1-. CAB06 Slg'7m l.SJ) 
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I 
.. l 

P68 

r r" "-. ,/ ( 
Pt!. PIIC. p,,'A 



DEcrlrlAL UJAO C~)/rIAlUEO t 

:-_.Ms:~---M CA Be c (J2C 06 ) 
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CA8CO-07 ~ADA"'O-7 
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Pl/8 -H-- PIIC lJ..IC :SC) 
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P6 C (IL1cc;!J 

Ace (;'38I1S) . 
eel -+-+-Ao (20827) 

(N.lS£.CC3) ~A2 (2ISI,) 
c.r.S£.CCJ) ~Aj (2182.3) 
(eel. T}1ASK) ~ All (2//J27) 
(CCJ.ItITMA5K)~A5 (lI811) 
Neel -+-+ A 6 (21819) 
IICC2. ~A7 (1.1823) 

E DIV (238011) 
I~ ~ EDPTO-3 

LISE] • D ~ £0-3 
£NIScJ: C -++IO-,3 

P)lC --+-PIIA (/7(27) 
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I £SL (lfAJO) ;J 

EDo-7 ~ Be-7 
t.. 5. Byte c/dcztq 
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CPI/I ... -"-;':V~6~---4 5 6 (28 c.:JJ) 

lout men/II".. r IV7 S 7 (28'31/) 

OIJENP I 010 DUE F (/8A2.2.) 
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P7"PHIJ 
(IJ{06) (13{ JI) 

80-"3 --"'50-3 
Atf-7 -54-7 
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£DO-7 ~80-7 
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t~ c/,qy OtX". Accum. 

DI EJ)PTCJ-3 =NR.z8-.JI]= E£)MA (J2A~~) 

EONA -..6PI (29A33) 
used Ie de>c¥r rest" (7/ /)e(",,~ce"m. 

[/1 £DPT()-J =ISJ::; ETI5 (2A3"f) 

Ens 

P7,PHA 
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DOI.I; (2380,]) 
SO-7 ---P [)()CJ-7 

.,4oi,S.Byre in £DY~!J' 

tasr ~)lt~ ~" CPf/ 

Of) £ r (/8A22.) 
~,ts SW'J i~ CPU 
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DusrAIlT 

R2B-31 

. Dc/c J,yr,s I,.,,.. 
CPu 

Itdl' H6","'Y 

DECIMAL STORE (7F) 

J CiceK 

1--'-"-::"":;";:'-_--.1 CA80C{ (J2C 3'1) CABOq ~ C'L£A R (IIAI.JII) 
'~,Y d8Cllr1«1 u"lr kr h,-tt l7}J,raliCm 

.....---'~;.--__ -.I C A8 0'1 (J1.{J J ) 
__ --I~=__--~ CA80502(18) CA800-01f ~ 8'1-7 
r-~~;"---~ CA806 (JZC20) tTpeen:¥'e r"/7,,e/. 
L----!:::...:::...: ___ ~ CA 80 7 (32.(; 2. 2. ) 

CA800 (JIC06) 
....-----!~,.---_M CA80l (32(011) C)'800-03 -++ RZ.g·31 
~~~ ___ .... CA802. (32C 10) ¢pe"drld' '~I#.!Il'h '" bl'l'n 
t----I~'----~ C A 803 (J 2.(08) 

~----!=~ __ ~ CABI2 (31.c;..lIO) C,4812. --1-+ rMASJ< (J:JCj5) . ~,e"ma, trt:JlP J,;/' 

J CLccl( 

J C.Lccx.. 

CA 80o{JU06 ) 
~::~~~:::::::: CABO I (3J.COil ) 
L.-.---1~;'-__ " CA BO 2. U2.C , c) 
.....-~=..<;.--_H CA803 4>2.(08) 
~~~ ___ ... CA80~(JlcI1) 
.....-.---I~,-__ .. cA80S (32cle) 
1....----1~~ __ ... CAB06 (J,lCz.o) 
.....-.---1=.:. ___ .. CA 807 (32 '22.) 

I 
I/O CA8()(){~2.'O~) 

'II C A 801 U2..ccl/ ) 
'II. CA Bo2.. (.JlGID } 

I ~u. CABO] (;Jz.c08 ) 
r '1.I~ CA8~1I (12"3 ) 

F=l
5 cA8es (12C Ii ) 

CAB06 (JZClO) 
cABe7 (32C21.) 

I 
! I 

[CABt?,. CASoS .CAB()6. CABo?]: J ~ P5 (IJCOII) 
J ~ PHS (/Jc31/ 

. + 

P5B (/IIC"IS) 

~"·7 .-.(JDsr (27CI'I) 
decimal sru,-r. 

E DIV Ol8 oJ!) 
I~ ~ cppr()-3 

PHS ~ Pile (IJCJ()) 
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P5 C. (f'fCJ~) 
ACA8 (IV813) 

CA800-07 --+APArO-7 

APIL (/882.i) 
ApAr~-J ~ ACJ-3 

O's ~A'I-7 

rllcA8o".07=8/~ (7',.D11 }:J ~Is"J) (6At?<9) . 
Ite~at",'e S191f. 

ffCA800. cABolj::ISPO (J.~8"'7) 
ItCABCJO. CA802

7 
5/~"i,., ""~J). 

-(,.CASOII.CASOS =I$J'J. r.21l!~'1) 
,ICABO'!. CABO& J,'p" ,,, ~.$.D _ .. 

ISPO ~CC'J (tA33) 
/'le~tJll di9,t-

rSPJ -++ (}P3 ("A 11) 
.,."nupt6rrs t-he S'1j,rl. 

[,1 £opro-,3 ::: 1//(28-311 =E P}1A tilAII~) 

£PHA ~6PJ (2'A]$) 
~ r"uhld I'H~/" 

£Dt1WN (18A:!0) 
£Pprp-;J - t ~£IJPrO-:J 

PRPIfE (/8A2 J) 
ir -;+ PRo-J 

P5 (t,JCOf) 

DII. (J.J ~ DAprd-,J 
OA ,.". p"",.",,. 

AO-' ~SO-7 ~J)A"-7 

Ae-ItS (;.,823) 
CA80o-o? -... ADATO-' • 

ADArA (1982Z) 
AiJATO-7 ~AO'7 

~CABoo.CAB(?ll=.I:SPO (Z.J8Q7) 
[tC'A B CJO.CA 8 02, ""'9~/#t M.5. P. 
-'I-CABOl./,CAB.os7=ISPJ ().J8I/lI) . 
L I"C'A BOJ!. CAB06 $19'" lit J. • .5. p. 

(/SPtJ+I5PJ) -I+CcJ (~AJJ) 
iI1t>!Jal dl!Jlt. 
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J ClucK. 

CABoo RUO'l 
CASOI 3u.oll 
CAB02.. (JUIO ) 
CA803 (ncosl 
(ABOi/ (32C}J) 

• CASOS au 18) 
CA806 31£20) 
CABOT (lUl2.) 

[CA800-V7 :;oJ ::A/CA8z (filIl1J6) 
dct tClt nt?". %.'''6. 

(AlCA8Z. GPJ) ~CCZ ('-UO) 
Si,m~f4"r -'(lia !lsI' 

[i/ ePPTfhJ :::Nla,-3IJ::EOHA (JtA4I~) 
EPMA -""'';PJ (2.9,431) 

[;1 EOPTQ-.J =oJ: £7'00 (5815) 

$rOO ...,... PI/A (ISc 3.7) 

E /)()'W'AI (18AJO) 
£OPrO-I - J ~ EDPTO-;I 

D"wA/ (J.OAzlJ 
f)A()-$ -J ~ PN()-5 

£TO() 
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P5A (I'iCllli) 

DRO-3 --PAPTO-.:J 

I NET()O 

OA ,~,. p"/nt I!'Y, 
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CA8~O-07 ~APATO-7 

,A£>ATA (1'182.1.) 
AIJATt?-7 ~ ..40-7 

f,~ CA800. cA8ell =- f.5PO (2:581/7) 
";. CA avO. CAB ;;~2- S/~" II'IM.s.P. 

f +CA8C'I.CABos7:; !SPJ (Z'SIlIl) 
+CA80'l.CABc~j .n91'1/n L.S.D. 
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[N6P31:J ~cct (lA33.J 
///~3c¥/ .5ljh. 
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PRO-':> -Y~PRO·3 
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I 
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f)A ~,. p~od~y 

Ao-7 ~SC'-7 ~OACJ-7 

[C{J}:j-...:> I/CC). (6Azq) 

DXX <2iN54S) 
IIR28-31-+~f)RO-.J 
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~ _____ -,-_____ . _____ ,. _____________ -J 
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J Clocl< 

P6C Olleol) 

Ace (2.1BII5) 
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Ivy at'o;"'al ccolH'pa,re 

"~28-31 ~ cJ)PT():] 
sets v,P EO Fltt~". 

J --I--.. PJl8 rae:JI) 
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(I.5f'OI-JSPJ) ~CCI (6A.JJ)_ 
tll,~ql "a'1!J1! 

[,'1 £f)PTO-3 :=121 = £ TlZ (2Aoe) 

ETl2 ~ DlJ£F (18A22) 
St'tJ SM/I In CPlJ 

£TIl -++ PIIA (l3 C 27 ) 

E(lp (16/1 2J) 
£PPTo-3 +1 ~ EPPTO-:J 

,I l I J -++ /oIP)!C (/309) ~ 
~ ______ ~i ________ ~~ ______________ ~ 

! l £T12 I NErJJ. I 
+ e/.(. PHe. PHA 

P'I_It/PHC.PHA 



Df(1 MAL~~MPARE CONn NtJED t 

I 
I 
I 
I 
I 
I 

Clcc/(s -
tU'911t - 2 

OVeNO ;.,.1 f-~O:..:IV;.;.I;...O __ ~ DlJ£F{J8AZZ) 
selsfwJ I 

I 
I 
1 

l 
I 
I 
I 

J "~tl< 

I Dli/J CA800 (JK06) 
J---~/)(,l~--"" CABOI (3UOI/) 

/a$r I /)1/2 ()802.. ~/ 2(/(;) 
urI!( b;le /)l/r CABo.J 2CC8) 

/nrlH nI{""'Y I ,if CABo~ )2(1J) 
tiewsrfljHII: ~)'Ie) I f CA.805 (32.08) 

:...-_IIf',L:'-li'/{,50--__ .. (A80b i3;.czo) 
: 'It()'... ()'8b7 {3.2.C22} 

.-____ /)E&..:VIO:;....-__ ..t CA 800 CU,OG ) 
I 1JhI CAB 0/ (JlC 0" ) 

Sinf!Le I ~;,/~ C.A 8(1l (}lC ,,,) 
t:(~tq /Jy~e I l'v.) CABO.! ':!2C c8) 

IJ-"m m~,,'C"y. I ~t {/ CA8011 GlL 13) 
_.....,.jIUo'/~" ":.--__ ... ,A B 05 (;Jl05) 
I 7v~ , CABOt> 1).zCJ.O) 
t-, _..MI'JII"'f;7 ___ ...... ell 8C7 au 12) 

I , 

P4 (1.1&02..) 

AO'" -50-7 ~FOO'7 
««/~ 1', £1.) ,,~. 

ACA8(19813) 
CA8~&J'07 ~A/)ATtJ-7 

AOAre --"APATA(19822} 
ADATO-7 ~A~-7 

ftCABf?O. CA80Ij=15PO(23B'I7) 
LI:.C'ABc>o .CA8oz $'9""1'1 H. $. O. 
-f+CAIiO'lJABCJSj=I5PJ (.JJ8~'1) 
j.fCABOII.CA B06 ~~I'II# (..f./). 

(I.5POf-I5PJ) ~ CCI{/A:J3) 
d(~~ql d,;" 

[It EI>PTo-J =::12] -: FT'"l2 (2..40S) 

En2 -/}{/cF (l8A22) 
Sel.s.5'Wt in CPU 

erl2. ~PHA (a(27) 

EtlP (UA23) 
EOPTt?-j -rJ ~ ep.prc?~3 

l lIET"IZ. 

p~ .NPHC.PHA 
(l:Jep1.) 03(2'1) ('Jel7) 

AO~7 -#l'5C-7 -,IH- EpcJ-7 

ACA8{1'I823) 
CABOO'07 ~4/)ArO-7 

AD,t- (19B22) 
AI).A70-J ~AO-J 

of ~A~-7 

fit CABIl"l-07= fJ/~ ~rD" J: J ~.liE (6A(;J') "t',,"/,'..,., SIYII. 

If.CABOC'. CALlt'll= J.sPO (2.38'17) 

/fj"AB(;JO' CABoz. fip.""" #.S.£). 
I(AB()"/ .CABClS7: I5PJ '-(138"111./ 

"'CABOl/.CAB06 f/~n I~ 1.,$,0 

(f.5PO~NI5P.J) ~ Ce! (iA11? . 
illt'~t'I/ d,jll h $(.9H. 

EI)P (IIA 2. 3) 
£IJPTC-31-.J -H'FJ)PTI7:3 

(P,v,PJlA) ~ P.5 t'IJCO¥) 

pq.PJ/C'.PHA 
(lJco2.)(J3C10)(jjCJ.7) 

I 

t 

ACA8 {lfltJ13} . 
CABOt7-(;J' ~ AiJ",O-7 

APIL (1882 z. j 
AIJArO-3 ~Ao·.J 

oj- ,~AJi-7 

(l.e"gtJt::J) 

!II (,A80"'07=8,,~rf)HJ:J ~J~~ (~A&~) ",,_lIv(' S"ijl1. 

Pi6 



I 
I 
I .. 
I 
I . J)VI) . )IIJ 

r 

J",r I /)v. 
u.sI' JllII'1. I J)l1.. 

cltZllIl bfle I DV, 

",,.,., '!-1. , /,'/J . j,)iJ< , 
J)U, 

I 
I 
I 
t 

I 

OECIJl/AL CO}4PA~ E COA/TJ/tIVEO 

J ~,,,~A 

tA800 g.zCO') 
cABOI g2eo,,) 
(04801. klo ~ 
CAB03 uoi 
C!t809 (3Z(/3) 
CA 80S ale /6 ) 
CAB06 (JJ.ClO) 
CA807 02CZ2.) 

H CABCC.CABOi 1= Ispo (2381.17) 
/~CA800' CA802.

j 
.r'.'~ I" ~~.5.j). 

-(tC'A 8011. CA805 = ISPI c.l.:J8.f1q.J 
"'CA8"~. CA80~ sIJ)n i" ,,5.0. 

(ISPPI-,vI.5P.J) -+# eeJ (~IIJJ) 
,Jlt'!J4' d,g// 6' .r/~'" 

EIIP (/~AJ3) . 
rl>PTP'J +-1 ~ rpPrp-3 

(P'I.PIIAJ -+rpS (I.lCD'!) 

PI/A ~ PIIS (J~CZI) 

t 

1·) 
I 

• ! 
Ao-? - 50-7 ~ &"1)17-7 ; 

1Iu/'" ~/q ilyk I",,£/)~. C"e.N 

~---~ 

.... 

'"-Y 4 ••• _... -, -r-" -'" ~ ••.• 

'!/),(¥ t'Z:J$OIl.J 
14' ... £" I)PTP-J 

PHS ~PIIC (i.1C~p) 

~ 1 
-:. t·: 
...... - ." 

t 

P8C (IIICJSJ ~ . ..-- ----.---; t-·_------ .:....... -. 
ACAB~'J:;!j7--"APAT~.r :='~' ~.- ~tl~ :.~~~: t~ ~ 

_! _ .. 1_ 
APlt U88U) .....:. l . 

AOATO'3 ~A~-3 J.,. t 
CJ -..,..",411·'. . ~ i. -

[,1 CABt1'1-O T =8,. ~IJMJ / J ~ IJP ('tlAH) . ~:-r 
. . .. - ...... -:. '7-':--:--' . - ..... 1'I~4J",lI'e .n,II. ~'-. 

H-CABI? o,CABDll= pPf) (ZJ~If7,,) _. ~ ... _. _ .. ~ ~~.' __ : 

~~A8~P.CA8"2.7 r'911 ,;, N • ./".D • . I , ..... 
'#,CAB04l. CA8PS :J.SPJ.rl3~1I11.) .... t. .:~..,;. 
"C4/1"'1. Gf8'" .1"'" '1ft-S.D .. . t . • ...i~. 

rSP() ....,.. eel. (~A.JJ) - . :.~ I': _. ~.-;. 
ille~q' t16.1,t •. .;,- < 1- . 

ISPJ ~6-P.lCJ.~4~/) ... ~ t· 
"""".IN~ litis";"'.. ---7"--- . ....,-_ .. -_ .. - . 

EQtJ-? -+ £.rIlP-7 : .. : 1 ~ ... :.!-. 
[51. ('A:1P) .. . -'.. -. - ~t-.· .-. -.;.~ 

UH"-'~ IiP~7 . • ., 

{,/ £DPrI7'3 =::AlHZI·3IJ :EPNA ('IZAIII) l. 

~ DNA ........ ~PJ ("ZtfA¥) .. ~ i . + .. 
, - t¥la'tI #JII'I'".,.q' ... ... _ .• -----1""..,.~.~-. 

E [)(J'wll ('18A~") I 
£oprp-;J-,/~£OPT"-3 1 

P~P,fE ("AU) ... f . 
IItJ~PIlO·.1 '- -t~' 

IP tJUllI',R IJA ,,~. 

t 
---1'- ----:1'""-1'-: -: --:----

[,I rs£ ~ ISO): NSII807el.V i' 
AD-7 "'811-' ~~'~7 

j 

t .• 

• (il IS£=Z$O) =4116 (JJCIIS) - - .~: 1: ..... .::. .. _;...... 
All·" - 8()-'? -."S()-, . ; ~ 

SUB ~ 6-P..s (6A()2-j 
,,~~,~'s SUh/rR&r 

.$0-7 ~ f)AO-7 o. 

n!'Sul,.. ~ DA~. 

['/5:1-tJ1= NSZo c.J.JC",) 

jI,SZO ~ ~~J (~AJI) 
"'" #wJJ,w "~r ttyu"l. 

?a;e ~-12(J 

5-c 

1 



[)ECIHAL ('OMPARE CONT/NUE() 

J Clr7C1\ 

~ I--,{)t:,;(/~O~ __ -..I (A 8 C'O (J 2 cot-) 
l------'p~~u~.J:--__ ...-I ('AS C I (32 C ~'f ) 

{aft I [)v;" ~ CA8C2(;3lCIO) 
(~$rJI9""/) DLJJ CAB~3U2CC8) 

"&ttll ,byl~ I £)(.111 or CABOt( (JU /3 ? 
/r,hI CPt! DUfi ~ CA 805 (3lC 18 J 
~.$r J-1t'mI7YY 1 DiM CABCh (32C20) 

l--__ lJ~j'll~/7 ___ -r_' cAiJ07 (JZ{2 2) 

PI/END 

I po 

I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

I 
1 [)II E F (;6A.2Z) 

ACA8 (db'2 J) 
(fIBe-C'C 7 --APIITO-7 

AOATA (19812) 
IiPArtJ'7 -1+ AO-7 

fiCA8c'c. CABCI 1 = J5PO(23t1117) 
Lt.C'A8c C.C'ABOl fICfH'~ #.5,[). 
-~CABO'I. CAh05]:.J.5PJ rL.5EJlIf'} 
[+C'A8CII. cADe6 _ny' /11 L.~ O. 

(I>PC~ I.5PJ) ~CCJ (£Af.J) . 
/;/t",Jq/ ;/tjd 

£00-7 ~ E..5iltJ-7 

!Ntfl'fl;:: t:SL ('PA.U) 
E.5l1o-7 ~80-7 

/6PfJ: (}j ~9t'-7 

fil E{)PTC·J:=. IIRZB-JI]=EtJHA (12AI/~) 

£PMA ~ trp.l (29A~J) 
01« ,~ o/fn:uu:1 

[;1 Ep~'rv-.5 =:0.1: £T~C ('.5'8IS) 

ETOO -,,-PI/A (/JCz7) 

EP(7WN (/8'A:IO) 
&OPTC'-3 -,f ---r--+ EPPTO-3 

DOWN (zeA2J) 
P.RC?·3 -J ~PkO-J' 

ETool 1~~N~E~n~O~O ________________ ~ 

P5A (IIICI/6) 

[St/oJ: AO-7 - BO-? ---#".5C-7 

DvSt/8J:Ao-? .;-BO-7 ~..5-0-7 

50-7 ~~AIJ-7 

r;/ SC'-7 ~()J;-N.5ZV(1..3CC?b) 

NSZO ~ Cc:J (6AJ;) 
hUn,be;.l H,r *"I'~al. 

ACA8{1~82]) 
(ABee-i.? ~.AOATo·7 

A.oArA (l'I82~) 
AIJATtJ-7 ~ AO-7 

[f CABc.'O. CABoIl = .If PO a J 8117) 

7j
LfC-4BOO.CA8CJ2.j 519M '''', ,+(..(. O. 

+CABO¥,C4tJe>S = rsp.J (~.JBif") 
-ICABC;'1. CA8C6 $'1.9'" IN L.5.D. 

(J5po +-J.5PJ) ~ C~.1 (6A:1~) 
ill~.fJal q'ljlt 

E[)CJ-7 ~ £.5'110-7 

r)lGPJJ ==ESl (''104:50) . 
ESHC-7 ~80-7 

U;PJ1: oj ~ 11()-7 

P5A ~ Ol/EF (/,;'A22) 

P§A ~ P6 (I..lCN)· 

PHA ~ PIIB (lJi 71) 

t 

P6B (11f{' 36) 

[A/StlSJ:AO'7 180-7 ~SO-7 

[SU8]:A0-7 -80-7 ~.50-7 

50-7 ~OA01 
s/~ ... ,C' leut byte tnt~ OA,~,. 

5-d 



•• 

lJ£CIMAL COMPARE CONTiNUE/) 

I C/.t7tl< 

J Clue/( 

1,/ S(J-7 -:1:0.1:; AlSZO (2.1(06) 

IJSZO ~ CC 3 (6IJJI) 
nU#lbt:#f ",c-re9uul. 

ftl o-veyjj~w ~r under.//owJ = se05 (.:1112 .. ]..) 

sco,S -+-+ 5CO (980'1) 

sees -+-P CC:3 (.AJI) 

PHS -+r PNCU:Jc.JO) 

t 
P6C (Ii/COl) 

!l lSf).CC'3.N6fJ.j 
flSIJ.CCJ.AlSCo =IJI£6 (JI82;') 

-INJSD. sec. uPS 

Ace (z.38'1S) . 
eeJ ~ Ao (';0827) 
(CC.J.AllN£G) --T+-A.l (208") 
IAlE6- --1+ A3 (LCe2-)) 
(eel. r.A,fAS/() -++Ai/ (21827) 
(CCJ.NT""'ASJ()~/t5 (2/8:51) 
)leo ---++-A 6 (21811.1) 
}/eeL ~A7 (21823) 

P6C "T+PN'A (13CZ7) 

Po"PHA 
(l3c/~) OJCl7) 

IICI-7 ~SO-7 

[)o-uT (2.3B(H) 
.s0-7 -"OVO-7 

f){/EF (lI1A1-2.) 

t 

5·e 



DtJSTART 

~1J·7 

IU8-JI 

OM 
d4ei",.l t,ap. 

DlJcA/D 
sets 5WJ 

j,sr 
H(1st s ;91'1,"/. 
d.ra byte 

In"., 
"""",;y 

DU~NP 
$ctsSwl. 

CPU -. 
INTERFACE I ClocA 

I 
I PUtI CA809 Oze JlIJ : Dull- CA60lf 02.( 131 
I J)'I~ CA805 (.J2C 18 ) , Dul. CA8~6 (32C20) 
I DU7 CA807(32C2.2) , 
I 

DUO CA800 (:J2C06 ) , DUL CABOI f12CC/f) 
I OU2 CABOl. 32C /0) 
1 DUX r CABal (J2C08) , 

DlJI2 C)'812 (.J2ClIO) 

, 
I J CI",dc 

I , 
~ 

IJJJ!D __ 
f)lJeF (18AZ2.) 

I , 
I 
I 
I 
I -J CiccI( 
I 
I '110 CABoo(Jl,C06 ~ 
I 1111 CA80) 02eo" 

'Ul CA 802 OUIO) , '1I:1 CA80J G2ees) 
I 1/11 CABoll (3U/3) 

liS C4 805 ~3Z.Cle) 
I 'lit. CA 806 (12 CZ.O) 
I i1l7 CA807 (32C2.1.) , 
I 
I 
I 
I 
L Dl!lJL - /)()£ F{!8AZ2.) 
I 
I 

DECIMAL ADD 

I 

CABOq --..CLE"AR. (IIAII'I) , 
__ . ,..«,~ .:¥(lcinu"t u",!'&, ,,-/(1' gp_rur'O"Il, 

CASOII-07 ~ ~"-T 
9M'tTd~ rtT d,.,. 

CA800-03 ~ N28-31 
,?~nf'Jo1d 1,#,,1), (JH byl'e.s) 

CA812, ~TMASI( (iJ~J'S) 
g/,ei",", /"I'I%P JNI 

(CA80'.~C180sJ ~P't (13COZ.) 

t 

pq (J3et)~) 
"'/1-7 ~ CAD/)(2I&07) 

decinu:(1 adcl 

NK29-31 -+P EPPTO-.J 
s61s up EP~t7,M/~y. 

J ...... PJ/8 (/~C.JI) 

t 

PIJ.8 al/8 J.) 

[,1 EtJPTO-3 :/IfJ::-ErN (2.AJ(,) 
OJ-'e~,.,ci is J ~~e ItTlf9 

ETIII ~lJlIEF(i8A1.21 
£TI'I -++ PIIA (13C2 i) 

EPoWtV (J9AJO) 
EI)PTO-:J -J ...,..., EPPTtJ-3 

PH8 ~ Pile U.JC3tJ) 

P4,PHC.IIPHA 
(J~COl)O.JC 30) (/.1e Z-B) 

ACA8 (1'182.3) 
C'A8(Jo-07 ~AI)ATO-7 

AOAT8 - APATA (1'1822) 
APATO-7 -..;-;'AO-7" 

fl.CA80C. CABOll = JSPO (138'17) 
'*fj+.CA800.CAB02

j 
"!3" :n N.S.O. 

+(',11801/ • CABes : 15P) (2.3131111) 
leA8c>'!. C'ABOG SI!1n Ii, L.S. P. 

(ISPO-l/SPJ) ~ ~CJ (~A33) _ 
tllt'ljal &I/9'C 

[,I £{)#70-.J =12]:.: £T12 (2A05) 

ET/2 -.[)VFF (16A22) 
Se(.5.5'wJ In CPtI 

ET/Z ~ PHA (13C27) 

EtlP (/tA:l3) 
£[)PTo·J +J ~ EPPTO-l 

J --. NPJlC (I:1C21) 

P'I 

~le 3-/23 

t P".,:""C.P-;A 

PI/.J/PIIC'. PI/A 



-111.'/« J:,y It'.s 
(,4,,,, ",e",,,y) 

DUE"/) 
(sets SWJ) 

/,as/' 
K",;« "Jlle 

(~,., """mt?,y) 

DECIMAL ADD CClNrlllLlEO 

I 

! ~ __ ~~V~O~ ____ ~ CA80o(32(06) 
_---'~(/~J~--~ eASOI (32co'l) 
..----i.~)I/~I"J.:....... __ .. C A80 2 C~2 C 1 0) 
t--_~')tiG.f'ToI,-__ '" CAB c 3 (:12 ( 08) 
L-----iIl:.!'JtJ~,,:-.. __ .t CAb C 'I CS2 C 13 ) 
1----J~Ji./~~-__ ~ CABC5 (32 c 18) 
t-_:;,lDi./o:...;;6;-__ ~ CA806 (32 C l 0) 

I 

I 
I 

f 

I 
_--JD""",U'.7 ___ N CA8()7(32c22j 

I 
I 
I 
I 
I 
I 
1'4-_~DU/~() ___ ~ PIIEF (l8A2 2) r 

I 
I 
I 
I 
I 

I 
I 
I 
., 
I 

JCt(7CI< 

, 
I 

, 
~_D~I/!::.:O::...-__ ... CA8 00 (32(06 ) 
t--:;;{)(/.~'J~ __ -..4 CABO I (32UN) 
t-----'{)!::.:II~'Z=__ __ -.4 C A 8 02. (3U 1 0 ) 
:....-.---'O:;.t,i./~:I __ ~ CA8c 3' (J2ccB) 
f-----'O~(/:.L'IJ ___ ... C A 8011 (}2: 13 ) r 

I 
I 
r 

...--...:{);::LI~5'-__ 1N CA 805 l32- CiB ) 
L--__ D~)u~&_---eoI CAh06 (J2.ClO) 
~--:[)~(/~7 ___ H CA 8() 7 (32 C l2. ) 

P'I (I~cot) 
).0-7 --r 50-7 ....,.. ££)0-7 

elctlq 1'6 £1),(".9. 

ACA8 (1,(823) 
CAeOC'-C7 -AI)ATO-7 

AOAT8 --.AOArA (/9822) 
APATO-7 -+rAO-7 

Ii- (,A800. CABoI ]:: 15PC' (2 J8'0) 

It{~CABCO. CA80.l; JI.:!II '." M • .5. O. 
f-CABO'I. CA80S =7SP.L (Z38 "I 'i) 
I-CABO'l.C-4B06 .siJI1 111 L,$./). 

(J.5)JO+f5PJ) ~("CI (6AJ.J) 
. '-/1 ~ !I(r/ el", t 

ttl EOPTO-3, :1:1.1 =£T!2 (2Aoe) 

ETI2 ~ ./)UEF OBA22) 
sefJ 5W'/ ,;, cPt/ 

ETJ2.. ++ PI/A (I:lei. 7) 

ElIP (/~A2 3) 
EDPTO-3 +-J -++ EIJPTO-3 

P/.}./{PJlC.PHA 
(j.)eOl.)(I.Jc 2'1/ (;3C27) 

AO-7 ~.sC-7 ~EPO-7 

ACAB (;'1823) 
CA800-07 --+-AIJA-r~-7 

AOJL {/8!322J 
APATO-f ~AC-3 

O~ ~A~-7 

[il C'ABO'/-Ol:: 8,. "I" o"J: J ~ IS£ (6Ao6) 
b~gctr, V'~ .sigH 

fi. CA8CC _ CABOII = I5PO (238117) 

teA eCC.CABc2 ~'9H '" M.S.O. 
+CA/30'r. f-"''A805 j=1.5PJ (238'N) 
I-C'ABOtf. CAB'06 5/!)J1ln J.,S.O. 

(ISPO-lN[SPJ)~CCJ (6A.33) 
ilie5'al di~Jt Cr..5'Jjh, 

£lJp (J6A23) 
£IJPTO-3-tJ ~ EI}PTO-3 

(PJI.P)lA) _~P5 ('J(O#l) -

PNA ~P1l8 (13C:11) 

I 

f 

P4.PHC.PHA 
(/JC02) (IJ{JO) (t3C 27) 

A C 118 ( If? r:J 23 i 
CA8:"C-CT -~AJ)ATO-7 

AOJL {1882'J." 

6-b 



. - .. ~ 

I 
I 
I , 
I DUO 

DUI 
I [)l/~ 

J~5r I DvJ 

'~aJr Si!1m/ DVII 

ttq~te I Dvt; 

rl?'" 15 I Du' 
/)1J7 

I , 
I 
I 

.. -

DECIMAL ADP CCNrINtlEO 

J Ciao( 

, CiccI( 

CABOO eJZC06 ) 
C ABol (3lCOIf ) 
CABO;' ('JU/C) 
CABO:' (32.(.08) 
CABO'i L71.C.13 ) 
C A 805 (JlCl(j ) 
CA806 (32£20) 
CA807 OU2..'L) 

/11 CLocJr.S 

H CABoO. CABO'l::./ SPO (2:18'17) 
ltCABOCJ.CA/JOZ. 51!l~ in ")1.5.0. ~ , 
-r-lCA80f.CA8057=../sp~ ('2J8/1iJ) 
j.JC'A80f'.CAI3" SI,,11 /11 /..,$./}. 

{ES/-,C-lNI.5P.t} -+' C C.l (6-431) 
/tLe~al $19" ~rd,.§,r 

FliP (J~A23) 
El>PTt:)-3 +J ~ £!)pro-J 

(P'I.PHN ~P5 (IJCO~) 

PHA -.,....,0118 (/3C'3/) 

+ 
P5B (II/CIIS) 

AO-7 ~.sO-7 -H+EDO-7 
last" lIII'alu h;4"e tt7 FOre". {(Of:'. /<V) 

£ OJ 1/ (238~4) 
PI-+* E!)PTO-j 

r~ ~u:'d ... ~s:s EO ~~.1. 
Pll8 ~ Pile (lJCJo) 

P 5 C (I"C.J~) 
ACA8 (1'1823) 

CABOC-07 ~ APATO-7 

A DJ L (18822.) 
APATO-J ~A()-3 

Os ~ Af-7 

til C'AB~'1-C7="'6 6r/:14.J: J ~JSf) (~Ao'l) 
ht"!Jczhv~ '>1911 

f+cA8~o.cA80'1= /SPO (~3B"7J 
LtCA8(Jt).CAB~2 J/9Y1 in H.5.{) 
-f+CAt304/ .CA8t?S7= ESPJ (Z38111/) 
ifCA 8cl/,CA805 51911 In L.S. D 

I.5PO ~C'ct (6AJJ) 
llleq flt d,.') It 

J,SPj -1-+ 6P3G.fA31f 
replt'n/~t"..$ tJ,t' .J"'.!"" 

EOO-7 --'£511(J-7 

E $1. (qA.lo) 
£SII0-7 ~ 80-7 

[// EDPrO-3 :::)/~1.8 -3/1 ~ £IJHA (l2A~~) 

EDNA ~ t$Pl (ZCfA33) 
eJld "./ C'}-'e;QIoIcI .. 

E[)~WN (/.!1A30) 
E!)PTO-3 -I ~ E[)PTO-J 

Pf(PR£ USA 2;3) 
1'1 --1+ DRO-3 

r~ t:UId'I"t'S"5 OA "'9' 

P5 (1.1('0'1) 

[,/ IS£ :ISDJ = NSUB (/TCZJ) 
AC-7rBO-'7 -+SO-7 

£/ ISE t150J:: SVB {2.r'tI~J 
Ao-7 -80-7 ~SO-7 

SUB ~~(i-P5 (6,4CZ) 
'~me""J>F~$ .5uhl;ac(. 

50-7 ~PAC-7 
;-~ suI/" l.:r OA "..9. 

f,/5 *01 = us:to (21C06) 

N'S Z 0 -+-"'" C C .. 3 (6A 3/J 
;(,full /ll7t ze~~_ 
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J---~':;:;----.I CABet: (JUC6) ACA8 (19SH) 
1---=.:,----.1 ClIl30l {J2CO'f) ("A BoO -07 -.Al)AiO-7 
' __ "'? ____ --.. CAB02 (JZC 10) AOAT II (1f/822.) 

I---~"':-:------".-t (A803 ('T..!coe) AtJArO-7-+-AO-7 
__ .r.JI.:'=-__ ~ CA/3v't (3).c.13) 
~_~£-__ ---" CAH($ (3208) 
1---1fM:.=---~ .: A 8 C6 (32£2.0) 
t--a:.::;.,~--....... CA 807 iJ2CZZ) 

I ClocK 

,.---l~~ __ ~ CABCO (32C06) 
"-----'i::OU ___ '.! c A 8 0 t (J 2.C. 0 If ) 
....... __ ~"----... C,4 8 02. (J2 CJ 0 ) 
'----'~'----,a04 CA t3 03 (32.c. c8 ) 
~--'::.=-,;: __ ~~ CA80'1 t;2c 13) 
r---~~---'~~ CA BC5 (J 2 ClY ) 
~--'''''''-'''-__ ~ CAS06 (32C20) 
....... ---.:~ ___ ~ CAi307 aU Z~) 

fi. CABoo. CABOll;;-151'[' (2 J8117) 
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£[)MA ~ (J-PJ (2'1Al3) 
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tTOO I N£TOO 
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AOATA (Iq822.) 
A{)ATO-7 ~AO-7 
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LC.PJ J: o.f -+~ 80-7 

1-'5A --.... OVE F (j8A):~) 

P5A ---..-. P6 (1301.f) 
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i ,- _ _ 
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J CltTcJ( 

{;I SO-7 :J;oJ=A/SZO (2JC~J 
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re.ntlr nerl r~"t>" 

[;/ ~ye;li~w ~r u,.,d~;//&'W' J ::: .sCOS (.782 z.) 

~COS ~ sco ('8011) 
"n~t"'h' b,r$ trv'~/"",,/ ~r uncl,;/16W 

Seos ~ 6P,Z (JifA:SO) 
1~,c(Tntp/~mE~""'!J 'l!:Suir ,1',sVd 

UlSV8.SC()5) -+-r CCZ (&A:Sp) 
. t1Yt"I'I'/,w. 

PHB ~PHC(IJC10) . _ _.. • 

t 

P6C (FICOI) 

[INEt;1:J)/4 ~ IO·~ 

/J/iPRE OSA23) 
/11 -++ DRO -3 

ElJI¥ (2J8()41) 
1"1-~ EOPTo-3 

P6C ~ PJlA (IJCZ7) 
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PO. peA 
(130'1) OJC1.7} 
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j 

·_·_i--·i 1 

. , ; i ...... \. 
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.1 
. AO-7~.50-7 

. -.~.-- -.-.- ---~-l- ---- ~-. - ~ 
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SO-7 -II" D(l0-7 
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; 

1(J-J -+* ALJ-7 
si9", 

EOA (5802.) 
" ...... - -.~. -.......... ~ .... - .. -

i)AO-' ~BO-7 

/)OW}/(ZOAl3) 
j)~O-J -I --1-+ IJRO-J 

EJ)aw# (/8AJO) 
£I)PT()-J -} ~E[)prt:J-J 

P6A -++ P 7 (lic06) . _ 
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P7 (J.JCc>6) 

[C;P2.1:: SUB (28J~) .. -' . 
AO" -80-7 -P'.$O-7 

[NGP 21 = NSUB (17('23) 
AO-? +80-7-+50-7,. 

IJ",/i (2J8()3) 
SO-7 .-. PUO-7 

£DA (5802) 
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,57 (28CJiI 

DtJEFUBA2Z) 

6·' 

C~NrJ)/{/[O 

[,/ EDPTO-3 =15J = Ens (,z).J7) 

£TIS --I~ PitA (l:Jcl ,) 

EOOw,4/ (j8A:JO) 
£[)PTO'3 -J --.- EOPTt?-3 

D~WN (20112J) , 
ORO'J -I ~ LJI?O-J 

Ens I "EnS , 

P7.PUA 
(ljC06) (/30 .. 7) 

[GP21 =- SUB (28J6) 
AO'7-80-7~SO-7 

[NGP2]=NS//B (/U2.3) 
AO-7 +80-7 --SO-7 

/)~I./r (2.J80J 
SO-7 ~D{/O·7 

DVEF (/8A2.2..) 
s~t.s 5w'J ,i'1 CPU 
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PI/5"T'AIl r 1t-----tlp;..:::ji.J~q ___ ._4 {,A80C1 (J lCJ If) 

J 

"Di/# CA 801J (32C1.J) 
_--J/)i!:.!;iI~ir; ___ ~ C AdoS ( 3 ZC 18) 

tNI-7 I i'v" r C.4~()6 f!2CZQ) 
• [',",7 CA8tJ7 ' J2C 2.2.) 
L, 
t---.:lJ,~~~O ___ ~ C AI3C't:' (32C06) 
rnul ;A801 02('0'1:) 

R28-Ji I £,J) CJ1802CJ2c10) 
.---.:P"-,,,tI~/3~ __ ~ CA803 u2COB) 

J) Ht--'---..lO=:;.:II=-"IZII:.-__ ", CA B 12. CJ2..CIt()) 
tikcimt:t' "'.p , 

t 
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I 
I 
r 
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I 
I 
I 
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I 

J CI"oK 

l.- ~o _ _ PtI£F (tGA22) 
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I 
I 
I 
I 
I 
_, _ .... 01:.1:/(/:.,::0 ___ ... C'A800 (32COb) 
~I---,J)(.JJ.!JIH:L-__ -..t c A 801 (Jz C O~ ) 

Ir5r I lJtI~ • C'A802J3J.ClO) 
m"srsigl1'l. I /)Ul CA 803 ('~2.COO') 
oIala.lJyre D.'JIJ CA Be'; (3ZC.13) 

I'yg~.., I f)Ll5 (480$ (32C 18) 
Hel'Ht?ry. f)~ CA8c6 (;;2Cl.O) 

;..'_-JJ)aL.!..117 ___ e-I cAB07 (3U2.2) 

DIIE'NO 
S'~/.sSWJ 

I 
I 
I 
I , 
I 
r l!Jl/o _ _ /)UEF(18A22) 

DECIMAL SUBTRACT (78) 

CA8c CI ~ C/,EAR (/lAt/If) 
~ady dt:>~,~/t4;Nr...c., l1e-rrc,?""I,'II. 

CABOAf-07 -+*' ~'f-7 
~?c,d~ !', (7,'9. 

CASOO-OJ ~ Ii'Z8-s/ 
~P';'QHc/ Ie,..",,, I'" byttIJ 

CA812 ~. T'HA5'K (J!C :5J) _ 
eleCllnal f"",? .,1 

II'CA8t/'I.HCA8t?S) -;+ P# UJCOZ) 

p~ (I:JC02.) 

(J'If-7 -to' OleoS (21"''1) 
~e~ma' sUbtIWel' 

N1?2K-31 ~ EJ)prCJ-3 
sel$ ''P £P pt::t.'#'k,." 

I ~PH8 {aCJI} 

t 

P4B (2118J6) 

£/ EPPTCJ-j:::PIJ = £'11'1 (2A~') 
t?j.JtIrq"et 1.5 J bye/! u,.,.~ 

ErN ~PUcF(/lIA2.2) . 
Er/~ ~PJ/A (/:1C27) 

Ef)()wN' (;8A30) -
EOPTO-3 -1"";""ftJPr()-J 

PN8 ~PIICOJC30) 

P9.PHC.NPHA 
(J.:JcC2.)(I:IC30) (13C.28) 

ACA8 (19S23) 
CA800 -07 ---., APATO-7 

AOAT8 ~APATA (19822.) 
A'oATO-7 ~AO-7 

H CABOO.CABOI 7~I.5PO(.238J17) 
i+. CABoo, CABoiJ_ .s/~ .. , I~ 1*1.>.0. 
I+CABClt;-. CABo,57=JSPJ (Z3!3If'lJ 
L+CABCI,I. CAB06 j sign"" L.5.P. 

(I.5P""ISPJ) ~CCJ (t'A:$..r) 
ILlegQI ct".9/r 

0/ £Pp rO-3:lzJ= ETJ2- (ZAoe) 

En2 ---. [)I./E~ (18A22) 
.JetS' SWJ in CPt/ 

ETl2 ~PJIA (J3C27) 

EVP (l6A23) 
EPPTv-.J -1-/"""" EOPTt:'-3 

t ~ II PI/C, CI.JC%9} 

I ETI2 
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~el:s fW.t 

I 
14----I/~)l.h/~O __ __f /)UE F (ISA 22.) 

I 
I 
I 

t~ 

I 
I J Cloer:. 

I 
I lJUC' CABoO (3Z(N.) 
~-/)~'~:":11:::"'---~ CABOI (32(01/) 

J-ast- '£)//2 CABoZ (:>2(.10) 
d4/'"4 hJ"t-~ I £)//7 CAB03 (3ZCCe) 

&~1'fI lJl/,/' CABO'! (JZCI.J) 
)/81'"'Yy'. '- J)V5 CASC!) (.?2C 18 ) 

~tf~H;tJ,.I'1f:J1 DV6 Cl'tB06 (3ZCW) 
W7 cABC7 (.J~C22) 

Sill~'t' 
a'~r~ h,-t~ 

.;:..~
)(~,.,~')' 

I 

I 
I 
I 
I 

I 
I 
I 
I 

J ClocK, 

A07~,_<;0-7 ~ [Do-7 
dr¥/a If? EOrC'~. 

ALAI.3 09'823) 
CA8(/O-(;7 ~h'/AT(?-7 

/lOAFS -' /1.oArA (;y'8;Z) 
Au/', 10-7.....,-- A 0-7 

P cA8CO. cABClj-=-15P{J (lJ 8li7) 
L+CA80C.. CA802 flJn /11 }.I,S.D. 
1eA8C'I # CABCs7::; 15PJ (2~8,!'1..J 
l' CABO'!. CABOC.I Sf!'" //1 1-.S.D. 

(I.5PI.?~/$P.l) ~ (-C-.1 (6A3J) . I 
/11t!'!}al ~.9/ 

[/./ £DPTC'3 = 12J.:: FTI2 (2AO!:/) 

ETJ2 -P £JtJer{lgA22) 
sets -~V'/J '" CPl/ 

En2 -++ PJlA (' jJC 2. 7) 

EVP (16A23.) 
Ef)pro·~ of J ~ E OPTO-3 

I I.J£TJ2 

ET/2 
1 t 

PfJ.NPHC.PHA 
(/JC02)(lJC.2.~) {IJC2.7} 

AO-7 --.;$0-7 -#+ £.{)0·7 

ACA8 (1982:J) 
CA8co -07 --.AJ)ATO·7 

A PIt. C IB822} 
AO/~TO-J -r-AO-3 

Os ~A"'7 

JlI'CABOL/-07=B,6 CI' ~~J: j ~I>E (6AC6) 
""'.9er l / vC' S'lj~ 

~('A800 .. C'A8()/j~ I5PO(2Jf3"7) 
[I_CABC.C. CA802 S/~H I~t HS.O, 
-rK'A80.i/. CA8C5J= IS?'! .",rJ8J.1~.J 
LICA80~. CA8ot> siyrt /If L. 5.//. 

(J.5POl-lYf5P.l) ~LCJ ('6A:J3) 
tlle',94/ d-jl? ~"5'tjn. 

-----... 
EIJPUc//2» 

FO/.)ro-3 -;-.1 ~ EOPTO-3 

(PII,P/IA) ~P5 (IJCOJ/) 

PIIA ~ PIIB(/YC31} 

P/}.PHC.PJlA 
(13C02) (JJC3C)(;3C27 ) 

ACA8 (/982"5) 

I 

t'AbCC'07 -APATC-7 

A[)JL (/88.22..) 
,AJ)ATC-3 ~ ,.40-3 

ct ,~.A#·7 _ " 

[/1 CABOO-07; 8u ~r 0/6 J: J ~ J 5£ (~AC'6) 
I1r~~ I iv{' -~/9n, 

7-b 
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DECI/llfAL SLJ8TIlA('r CtJlIITJAlUED 

J;. C'A800,CABCI!: I5PO {2 :18117} 
'{:,~-I. CABOo.CAB02 .5/~n 1I111.$,D. 

*CABolI. CA80Sj_ISPJ (23(3'/~.J 
CA80J1. CA8()~ S~#llk t~$.f). 

(15PO+III.5PI) ~ ccJ (6AJ~). . ' 
il/e.9ql d~II_, S'.?". 

EuP (llA 2:1) 
E/)l'ru;J'~J ~&J)pr"-:J 

(P'I,PIIA) ~P5 rtJCD',,) 

" 

" " - . ~----------~--------------~----------------------------~ 

DJJO 
Dill 
/)112 
OVJ 
/)//'1 
/)(15 

DII' 
DUT 

J Cloc/( 

CA800 (:12C06) 
CABO I (.J2CC"*j 
CABot (32(10 
CABO] (J2C08j 
CA 80'1 {J;'C/J 
CA 80S (.J 2.(16) 
CA806 (3UZo) 
CA 807 (32C2i) 

P58 h'l~"5) 
AO-7-.50-7--1H-Ef)O-7 ' 

'filS/' oIar.Ve /",Elh,;? a,e,/.IJ.} 
EOIV{;J8CJ¥)' " ,- ,-.---~--.- -~--'---

I~~ £J)P;O-3 : .r:1 . ~ _, 
; . 

Pll8 ~ PHC' t'IJC30) ! 

, . -'._, -' .. ----,~-,- -~--,- ,- , 

}\CAB 0'1132.3) 
CA8oo-07 ---. APA1'()-7 

APi/- (/9822) 
AOA,O-3 -..,..r At:'-.J 

Os ~ Af-7 

.. t 1· -i
, . I 
~ t I 
~ .. -I 
! L '! 
, ... ,t 

; ~-I 

[;/ CAB()~-()7=8/~~r14IJ:/~15P (~A()'f) , 
_ ' , n~rlve s,,"'. 

f+.CIl8~O. CA8t?~=-rSP<7(2J8"7J ' 

lic
"t.CABOO,CABO?- .II', #1,'11 ,AI,S'./). , 
ICII80~.CA805 =- ISPJ, '2J~'1lJ/ '; 
fCAB~ ,~A8o, J'9H ,it ,-.s.p, , 
JSPO~CCJ.(6A3:J) ·1 ._., .- I 

,Ile9f¥/ ~Ij/t 
ISPJ -H""~I'J {2.~A3!} , 

r~m~1t'1 Pt',.s ,J,l! sl,n. 

EPO-7 ~E5'IIt')-7 

E.5L r'fA.J'O) 
E.5H()-7~Bo·7 

t -.i 

[/1' EPPTO-3 =NI?28-JI.J= £DMA (J~A"i")' 

EDNA ~ 6-pJ (.2'1A53) 
, end 6./ (1-,Pt'Yt¥Hti 

E[)OWN (IBA30) 
£J)PTO-3 -J ~ EJ)prO-.J 

p,('p~£ (18A2J) 
I~~£).RO-J 

"(1- adq'l~S.s OA re, 

P5 (IJC'O'l) 

fil f5£~IS[)J:=1/5t18 (17C23) 
A 0-7 +80-7 -rSO-7 

[/1 £5£ =£.50) = SUB (2:JCI/S) _ . 
AO·l- 80-7 ---r-SeJ-~ 

$1.J/3 """"GP5 (6A02) 
re#li>nli;~/:S sa6Iu~ct,_ 
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[,/ S~Ol:- N5Z0 (~.1COtS) 
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DEt"INAL SIJ~TRA"T' CCN!INVCD , 

I )Uj' CABOO (1}( (6) A CAB ("6.U) 
)U, CA 8DI (:SlCOlf) e'A80o-o1 ~ADArD·7 , 
IV. (ABo2 (JZClO) 

I '" CABDJ (lUoB) Ii DATA (i"822) 
l '(PI CABo' (3Z.C IJ ) AOArO-7""" AO-7 
I Iv~ (A 8~S (:JJCl8 ) 
I I)v6 (Allot (.JZ( 20) jjCAJJt70. CABOll cISPO ('JJ611J 
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I ~P()·7 -----£SIl0-7 . -

t [,v6-P1 J = ~5J- (rtAJO) 
ESNI?-7 ~ 80-7 

[6-PJJ: ()J +P80-7 

["'1 EPPTO-'>::: NJ?2B-31}::: EOHA (llA~I) 

EONA ~ 6P.J (29A}l) ,,.,ot' , ~P"Q"" 

[,I £iJPT'O-3:; ,,) = £1"00<5815) 

Ertlo ~ PJIA (J~C 21) 

£[)(7W)./ (18430) 
~Opr()-3 -J -+r-EPPrO-J 

p"WAlr2.()AIJj 
1//(0-3 - ~P~o-3 . --- -- . - '. .... - . 

.. . 
ETOO l "Froo 

f 
I J CLt1ci< 

PSA (,4ICII'; 
I 
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I AlS~O ~Cc~ (6A3J) 
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,4CA8 (1'I82J) 
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AIJATA (/((822) 
AOArO-7 ~ACJ-7 

ff-CA80C.CA801 j= T.sPO{2.J8~7) 
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[if IO-3~' 1: IO-3 + I -++ .IO-~ -. . 

,~ ..... --.- ... -- ... ---- ------___ ' ---- -----.l.-----..---

$/)6'wAl (16AJO) 
£J)pro'::s - J ~ Eopr~-:J 

"v'S u.s ET()O 

- - ".- 'P6. ETOO 
(J~"") (SBJS) 

[Dct.J: NP.cO ~DAprO 
J)~/-.3 ~ J)Al'n-,; 

«dd',~$ 1I1I1/1,~II'" In J)A"~. 
ADA (1983") 

I)A()-7 ~ A{)ATO-7 

[NOEll: IIPIl() ~ 1)8PTO 
()1l./-3 --r OBPrJ-j 

A/)4 (1'18111) 
lutet',«S /*1u/ripJII'r 11# /)~r., 

1)8()-7 ~ ADA rO-7 

[i'/ I()-J ::() ",IOJ:::Z ZE~O" (,>"~) 

rIZEIl~,.sE/...J: IPArl- (T08JO) , 
APAT-(-7 ~ IO-J 

lIz£~o.N.sFJ,..l;JPArH (3182J) 
AOArO-3 ~ £0-,$ 

LI Z£I?O. }lfEL 1 == ~NEW8YTE (11~07) 
[6A1£WBYT£1 =DCTO (J2A2Z) 

pCO-3 -J ~ OC(h:J 

G,vEW8Y,£ -+.- EJ.J ('18JO) 
IYIPI~n,b".s "N~W6YrE 

t 
,. 

; 

... 

['1 TO-J = 10]: J ~ ~'p2 (tf/Ale) , . 
r~",t'~"l'''1k~.5 ,r'JTYr'tl5 S'ulJbercllcn. 

IZ£1l0 ~ 6-PJ (2'f). ~ I) 
"171 ~,,,, her.5 I Z Ell (7 

I 

SeJ- ..,.. /tISE'- (Q8J;') 
[rz.E /2:; J : ~" 

)/.$£'- ....,..fEL (q811f) 

PEL.. ~ NP£L- (ClS07) 

IIOE'/ .. ~ DEL ('18 0 6) 

-

'8·' 



'fI, rOJ 

DECIMAL HI.ILTJPL-V ("OAlTJAill£{) 

( 5£1-1 = [)l/P (2/;AZz.) 
Oko-3+.1 ~ l)llO-3 

EP(7w),/ (ld-4P~ 
~/)prO-3 -.I '+' F£)PTC-J 

().IDRO. NINU) -. EI.Asr (JIA~~) 
Ut.st' ,'II".h',,,, . 

. (ELAsI .N5EL.] =ACC (H8I;S) 
L(f5P~ISI:). cc.~J ~ At. (2()~J') 
1:rI5[)~I>E).CC.1j ~AJ CZOA25) 
A/CCJ ~ ... , (2181.,; 
HeCL -rr A 7 (lIS'2.J). 

[EJ .. AST. Nj~ lJ :: ForV' (2J80/f) 
1"1 ~ £I)pro-J 

lEl.ASr.N5£L.(i/ LSO=-Js£)J: C'4 ~IO-J " . 
1"1:1.$1 h ve S/~". 

[£LA~r. N5£1.. (,'/ f5P f.l5£ J: 0" ~ I()-J 
"t'JaAII't" s~". 

(£tA.$r. N5EL-) ~ PII A (Ire. 2.'). 

. PB.ETJ.t;.NCP!J 
(flOIl) (U 37J (~Azl) 

GPJ -HI' GPS' (GAOZ) 
l'e~It''''' bt',.s r z E 1<(1' 

(6P3.EI-J) ~ £1-1 (foro) 
rt'nlem£~'.s GNEWByrE 

.-

~s upeyseaes 
pl"lll' it?MS/D.:11 '& 

... 

&P2]: £O-J +.1 ~Io-3 
tltcrt'n-It' .. .,r ,"ulhph~r a"~/r (mulhl!.llUIHeJ XIO) 
// p,evi~H5 mwll'iplit'y d,yd Wg,f =>~ a~,~ 
n1t/lhi.7kca..,d was suidracl"e-d. 

0/<0-3 ~ OW()~3 

LN6-PJJ::: £[)~W/ll{I$AJO). 
Ef)PTO-3 -J ~ EPprt:J-3 

PQ,ETI5,CP5 
UJCI'I.) (Z.Al7) (~A()2) 

GP5 ~ 6M15/5 (lrlCI4.) 

(;-P3 
r 

f,/ I()-.3 =oJ = I TOO'('18JV . 
~~w n7LL/llpll~' d'!)lr is Z~".~ 

[GMIS-/S ~ I TOOJ == EZEI?t7 (3A50) 
. .J - EJ)p-rO-3 

LN£ZEl<oJ ;;; EDt7wN' (/8A:JO) 
EJ);JTC-3 -.I ~EOprO-3 

f NE LJ J = POW" (20A2 J) 
I/Ko-3 -j ~ ORO-:! 

Os ~ E~O-J 

01(0-'3 ~ [)WO-3 

£Z£RCt' 

r 
P6 

I"",./I-C 8-9 
I",.. P6C 



.. 

D£ClIrlAL HVLTJPL~ C#Alrrfl/v£O 

rp~tJ : ORO'.:! ~"AprC)-.1 
PA rq. ~/;d'" 

AOA ('.8~()) 
OAO-7 ~ APATO-7 

fAlIJ£J.J: P~O-J ~P8pro-J 
/)8 r~~. ~,."t-t",. 

"08 (11/81"1) 
1J8&J-7 --f"" ,40;41'0-)" 

ADArA r'flS22,J 

, ~ 

.. 

Af).4rO-7 ~ A 0-7 J 

rot) -3 ~ FLO-,3 

fSELJ: £0'1-7 ~ £5110-3 
£J.()-;S ~ £$1/11-7 

[NSEL}:EIJO-7 ~ESII&J·7 

f,'/ ./"0-3:- 2,-F 1: £.5I1t)-7. X2, ~8o-7 

[",/ IO-3 : Jtn- 9.ll £5NO-7 -f-r 8(7-7 

• 

r;1 IP-3 =< sJ :.#5//8 (,7C Z 3) '~'}" . 

I 
AO-7 +80-7 ~So-7 " Add '6'r ~~ht-rt:rer A ~~; 8, 

(;. I()-J =>&}:::- SUB (Z816) 
AO-7 -BO-7 --.so-l 

C"EJ.J: /)wo-~ ~l>8P""O-:J ' 
/)8 rt>!J.pt:1/rlr~, 

$0-7--#+D80;7 

fA/PEL]' [)wo-J ~bAPTO-:5 
DA rt"~. pu'#'/~" 

5()-7 -It'+- PAD-? 

fl/ Ef)PTO-j =NR2B-JI]=ElJI4A (JZAII~) 

£DHA ~eZEI<(? (3AJO) 
J-~EoprO-J 

[AI£z~JtcJ:- EOOW}/(J!'AJo) 
r/JPTO-J -,J. ~EJ)prO-J 

Pewlv' (lOA 2.3) 
P~O-J -,J ~P.R()-3 

~ Sferre r~sulr. 

.'I!''7CRI''r I I 
/yc,~L. v I I 

£ZE80 

8-11 

I 
j 

PI.f ;IA 



.- .... - .. - . -~-. 8 - i 

r 
DECIMAL ~(JLTJPLV ('OIJT1~vrD f 

l J Clfu/( 
P8,PHA I 

I DUO SO (JOOO ) 
( aC/II.) (lJCZ 7) -... ~ . I 

L Dul 51 (Joell J ! 
C"",ttII:j,"qrt r W2 S2 (30e.1J ;'0-7 ---S()-7 I 

c"de I. lJti7 53 (loC11/- I 
I 

(i> r DP4i 511 U8C30) Dour (2380.3) : 
st«tu..s DI.I5 55 (2IC~J J SO-7 '-'J)v"~7 
i"/D", r DI.I6 S'(28Cll 

: 
t D()7 S 7 (:.6C.J4 ) OClFF(/8A2.7.) . j I 

PVEND DUIO p/lr F(iaA 2.2.) t r rJ)£,J:f)~O-5 ~J)AprO'3 . .. 
. ~ ,~."..,;'f~,. 

I ApA (/98:10) 
-, .. - . 

~. ''I 

I 
IJAO-7 ~AOArO-T 

I l#/JEL1: J),R().J ~PBpro-J ;-i" 

t 
bB "of. ~~ .. r", 

ADS (191J1V .~ .. ..:l.: -- .. 

I 
1)80-7 -..-APAro-7 

t 
. -f.;... ,. 

APIL (18822) 
. -'" . 

I ADAro-3 ~Ao-.J 1 ~ ID-3 -++' 1411--7 ~r· 
I D~HlA/ (20A t3) f ~. ;~ 

1)11.0-;3 -.I ~P~O-3 r ," , .; ~r.·· 
I EO~wAl (/8A30) .l .t ._ .. ~ ... "':. i .. ~ -~~~- . \ 

~()pr(il-.J - L +r ~DPTO-.3 ! -, -ft-o! . -:-- -r.~~ .. i 
-- - .~. 

(p~.PJlA) -HI- p7 (JSC06) 
. ..,.~. . 

I r [~-

1 :-.. 

I i 

I t 

I " .:... 
P7 ('SCt;~) ,. 

L DUO so 00(;10 ~ 
01.11 .51 (JOc~' AO-7 ~ ~"-'7 
Du2 .52. geeJ;) 

p,'t?tftl He I r f)t/~ Sl OCJ'f) P(7UT (1 J8tJJ) 
t, :; {)()II Sit (28"C1~ SP-7 --. PVO-7 

CPU , Dti~ S5 (28C} I 
/,rst nu,",I'~. DII6 51; a8cJ:J WELl: p~(J-3 ~ PAPTO-;5 

I DI.I7 5706'JIf) I)A ''J. P""r" 

I ADA (1'81e) 
PAo-7 --.AJ)ATO-7 

I [NPEL]: ()IU~'3 --., o8I'n.J·J 

I 
. PO n"p~,""r" 

ADS (1'I8/1I-,) 

I 1)80-7 ~A/)Ar()-7 

I 
AOAr8 ~AOATA (1'182.2-) 

AI)Aro-7 ...,.... A()-7 

I p~ w!t/ (201t 2.J) 

I 
ORO~$ - t ~ J)JlO~3 

E 0(7 wlI tlBA J()} • 

I eDPTO.",J - J -+- EO~TO-J 

I f)/ cOPTO-.J =lsJ=ErIS (2~J1) 

I 
Erls ~PIIA (/.JC27) 

,. 
I HEnS 

I 
ETI5 r 

~"-. - .. - '. •.. ~ 

I 
I Clocl( 

P7.PHA 
DIID Sfl (30CJo) (/JCo~) (I.JC 17) 

r DuJ 51 ~OC3J ) 
. 

hut 1)(/2 52 JOCJ~) AfJ-7 -S"()-7 
Jlto.sr s1i111. r. 12J..'l 5 3 (~()( ~'1 ) 

j)(7[.1r (" 1 J8(}J) b?t ~, 51! l::zgc Jo) 
"I p,,~dltct - JjUj S5(28Cll) $0-7 -II' puo-7 

{)(Jj 56 ~" 11) 
/XI S 7 ('U/c ~'I ) DI/EF (/6AZr) 

I fIlIllI O{/EF (/f;",4 22-) 
s('ls.>w.:: Irl CPu 

PlIE/l/O 
SC/'$ .sWJ 

fa~cg. 3-/~3 



.. 

DECIMAL MULTIPLY INTERRUPTED 

INT ~/)UI2. ~ CABJ2. (J2CIID) 
(;"CF'V) 

(CA8J,l"P6" £700) ~ I?SrA (~A/lI) 

Wp;/' ~r ne.JCt Erol 

P6. ETOI 
(/~C#l) (s-811f) 

htrehal'1.!J19 ~~I J)EL (98o~) . . . 
""ehIXH!)e JI1 Jr,.1. (mulrlp,,"~y ell"r) 

P6.ETOO 
(aCtO (SBIS) 

[.sEI-] = [)crp ('.rZA30) 
[)co-j +-J -I'--' DCO-J 

I/tT&ha"'J~ il1 DE/" ('806) J?Y f ~~ (,nulhpllvelig'-t") 

RSTA -+-I' PJlA (J3Cl7) 

Pfi.PHA 
(I,JCIII) (/3C2.7) 

AOIL (18822.) 

t 

AOA To·.1 ~ Ap-.1 
Z()-J -/-III AIt-7 (mult-ipJ,if" tJIi-,d) 

Dcrll (JJ.AJtJ) 
DCu-:J + J -1+ PC()-:J 

t 

P7 (II'''~) 
[;/ Ceo-,] ::~J:: IlST7 (MOT) 

IlIrlt' /, 'HS~"r ",u'rl,tJll~ SI;I>I, 

fN~$r7]:: AlJArA (J.8J2,.) 
APAr(J-7 -+r ~o-' 

J "$/ ptll; 1",.1 prJ?oIu e r 
Ihell mu'tlph~" t,Arty, 

[tTP1..fSOJ:8 ....,.. 10-3 1 
{t;P2_NISDJ: A ~ 10-3 

(N6PZ.ISf)]: D ~IO-3 

f)l6P2.AlISDl: c ~ Io-J 6e"t'Ya/~..s 

JAST7 .JEl.l ::ADIM (nI2') J~Ut"" $19" 
fO-,J ~ A (J-1 """t'Hl~ GP2 
APA T~'" +pA 11-7 

lIfST7.I15EU -:APIL (18822.) 
A ()A it'· J .....,..,. A (1-.1 
IO-J ~A~-7 

DCrV (J2A~p) . 
lXo,3 + J -+-PI)CP-3 

P7"PHA 
(lJCC6) (IJez.7) -

J ....... NASTA (IAII.) -

I NETIIi 

\ 



MULTIPLY REENTRY AFTER INTER/'~UPT 

P5C (I'IC:JS) 

D;I5I'J]:.I ~,(> srA (6'...4 III) 
1'+ ~ DR()-:1 
S --. /)ca-.:J 

IDAr}.. (JOB~O) . 
. Af),ltrll-7 ~J(h~ (mu'rip/~' dtglr t, f;'I!1)' 

+ 
P5 (I.JCO#) 

{.,. I5P"J= IX~STA (Z7AIIf) 
LI- ISPJ' he,jlrJ","n.! ~/ ml.llhpAey "'/~eted. 
(,vDCRsrA_ N6PS) ~/)CTO(3lA2.2..) 

DC"-J -:-J ~ OCO-3 
srtrps C~un~"Hy' wJa~1'I 
()C 't'~. p.:nl'lts r(T 
m~/hp/,e,...d,jir 

lPcRsrAJ: J ~GPS(6AOl) 
'~mfn1r OC.RST.4 Ii- I5PO, CAB02. ,. f ...,..., (fP~ (29A$O) 

L+ J5PJ • CA8(76 

I5P(J ~ SEL (98/11) 

E'.SP() ~ DCrD (JlA2.2) 
oco-:r-f ~OC(;)-3 

f,/ :(,.~~_}: 8;6 ~;-I)Ji]" J -+-I' I$~ (~(I,!) . 
nega!,v¢' rn~/hpltt'y. 

n(l d1(~""J~ it/J re~. (h,/ds mu/r;p//eT'd',9/t) 

Eroo I,VFTOO 

t 

P6.ETOI 
(IJCII/) (S81'1) 

P(I cJtaJ'lge i" J ~.1' 

.J 
P6.ET(?O 

51Y .. H4!' qS ;t!'.1~/tr; n/~/"ply. 

PC1ge 3-/'1-5" 

8-/<. 



DlI5rARr 

d#-7 

/l28- 31 

011 
eke;~1 t,.ap 

btl. 

OV£')/J). 

I 
CPU 

INT£~FAC£ J C {ud<. 

l ,--_D~IJ~f~ __ .. C,4 8 17'1 (J Ie J If) 

t------IDo=.,.:tJIiI ___ .. C.4/3. <f (3ZC I J ) 
t :....-----I.D!<.l../.I::...;;.':....-__ .... CA 0 CO 5 (3z Cl8 ) 
.----"iL!;~ i~J f:-' ---.4 CA 13': 6 (3;, 20) , 
_~£1LJ"L.:7 ___ .... ("A 8e 7 (J2. C2. 2.) 

l , t--_J..=-=.JO~ __ "" (A nco C32COt.) 
_---<[)I<..lVu·J ___ +I CA i3" (3,l{ ell ) 
I 
I 
.------Ir:~,' ___ "" C..t i3 c 2 {J2c1 0 } 
__ ._[)I'-i,t/'-'"1'~ __ .... ~ CAUOJ (,luo8) 

I 
I 
...-----IO~uJJ2 .. · ---1t CA Bil (lu '10 ) 

I 

I 
I , 
I 
I 
I 
I , 
l.-
I 
I 
I 
I 

r 
l 
L 

I 

l 
I 
I 

I 

I 
I 
I 
I 
L 
I 
I 
I 

J ClvcK 

: 

..I1J.l.lP _ _ DlJEF(J8A2.2.) 

DECIMAL DIVIDE' (7A) 

C A80Q --CLEAR (/IA'III) 
rUllr.5 "'~/JnDllu~lIt hI' HeAr '?~~,c## 

CABoJl-07 ~ ~~-7 
U,Pcd"eie /" ~n" 

CABOO-O,3 ~ /( 2.8-31 
t7,Pe'I'Qnd /l'h,:J'" ~"H "/,CII.$ 

CABJ2.. ~ rHA.sJ< (I:IC:f:r) 
elec/#"1a/ r~'p ~/r 

(~A801. NCABo7) ~PJl (IJC02-) 

pq (I:JC()2.) 

(/'1-7 ~ ~HtJO (;tJCl5~ rYD-!JI (IOCJlS) . 
duonal elivlt:fe irlsr,uc/l~"', 

)/P.2.~-5/ ~ EOpr(;)~j 
s,ds (',P ED p~""r~", 

J -.....;...",. Rle I"IJCII) 

PQB (2~~~) 
£/ E[)prt7~3 =-11/7=-ETI'I (.zA~~) 

o;Pl!rer,.IC~· '5 j hyft! IonJl. 

En'l ~!)l/FF UBA1.2.) 
£rll/ ~ PIIA (/JCZ7) 

EPOW}/ (IIIAJO) 
Fopro-J -~ ~ EDPTO-3 

PJl8 ~ PRe (iJC50 ) 

P#.PHC, NPHA 
(13(02.) (IJC 10) (I.JC 2.8) 

ACA8 (,t182~) 
CA8CO-07 ~A[)Aro-7 

API! (11811) 
AIJArp-3 --H'ItJl-7 

Ds ~ AO-~1 

IJ)AT£ (308JO) 
AlJATII-7 -I-P JO-3 

/.,. CA8oo.CABOI 1 = ISPO (238'17) 
ItCA8oo.CABCZ S/J'.,n I" lvl.S./), 
• HCAI3()~. CA80SJ= Isp.! (.l J.841"1) 
t.fCA8~/i. CA806. 51911 '11 t. 5,D. 

(I5PO+I5PJ) ---f+- eel (6A.:f3) 
. ill~-,"i d/~tf 

Cd EDPTC-3 == IzJ-::ErJ2 (2~o8) 

£172 -.- PIIA (J.5C 17) 1 

(NEoprO. NEopr2) ~ccJ (~A5.f) 
. . ,I'''''lal L /',/.1 

E I/P (;~,11 J ). 
fOP") -.5 + J ~ FPpro~J 

N£TJl ~ 
Pi! 

I Ell:". 

'I-a 



, 

DECIMAL OIVIDE CONTINUED t 

J C'~ck 

PLI 05C4z.) 

AO·7 --:r 50-7 ~ £00"'7 
a/vIS,,, 1,,'J)u~, 

['1 '>()-7 ~()J = II.sZO U.]C06) 
dttIra ,,#1- %4r~ 

IJSZO -++ CC'i (,AZ7) 

ACA8 (I,ai-s) 
cA8ew-()T -APAro-7 . 

JPATL (j087") 
AJ)Ar4l-~ -;"Jt:J-S 

API/ (11'6 Zl.) 
ItJ-J ~ AfJ-3 
AOATC'-,J ~ A~~7 

ffC4804. CAD~/j:;.J.sP(') f.lj8~T) 
/-1_ ('A 8 DO .. CAB4Z- fI"~;" H. $, D .. 
- r-f'CA8tW .C,fStpj T= I'sPJ (ZS61/4/.J 
j-l CA tip" • CA8(}S.l . sl,1I i" 1..5.1>, 

(fSPO-l.j$P.I) ~cc.l (~AIJ) _ 
""~.!1'" ~/",r 

(il EPPTC?-J :::121:: £1"12,. UAOI) 
selS SWJ',;, CPU 

ETI2 ~ PI/A (I:SC27) 

ETI2' --. J)VFF (/9A2Z) 

(N'E()prO.N.PPr~) ~Ct".f (~ATS) " 
. i/l~,"1 t. /,.,1. 

EVP (IIA1.J) 
EDPTP-,J +J ~£PPro:J. 

I AlEn2. 
ETl2 

t 

pq.NPHC.PHA 
(/3(02) OSC39} (l3C2.7) 

AO-7 ~SO-7 **E[)O-? 

[;/ SO-7TOJ:N.sZO[~JCt:'6) 
tidla I'lql Zl!'nr 

AlSzo ~CC4'(~A;7} 

ACAB (/V82:J) 
CAlico-or ~ A Pit TO-7 

Il>ATt (10B3") 
AJJAT#-7 ~JOw:! 

APII (178U.) 
ZO-J ~At:J-J 
APATO-J~A'I-7 

Ji.. CA BoO .. CA80'1= lSPO (258'17) 
L+'CA80t:'. ("ABol. fl:';~ In H..5 .. 0 
-[+("ABO'I. CA8o.i7=.J5P.I (i.~8"1'tJ 
i+C4o'O.tl. CAB06i f~n ,-" L,.5:l> 

(.l5PO-l-NI.5PJ) ~CC./ UA~5) . 
. ,11t'!Ja'1 d'..,?,t I?; f'.J" 

DI CA80" 07 ~8/~ (;jr £11 ] : J ~ IJE (~A06) . . 
. n~.J .IIV~ $'9'"" 

£UP (1IA2J) 
EI)Pio:3 +1 .......... EDpTO-3 

PJlA -+r Pfl~ UJC j/) 

(P4l.PJ.lA) ~ PS(13cc~) 

I 

9-b 

P'I. {';.; (. J'IIA 



J".sr 
d,-."d~,.J' 

byte 
/,,.,,,, illS 

DEC/NAL DIVIDE CCAlrJilUFD t 

I 
1t--~D~"l1lf.!=jO:.-__ .. CA. DO ( .J~C()' ) 
_---ID .... LU::.", ___ .. r CA801 (JJco~ ) 
~1_....IW~2 ___ ... ~1t8ol. (JU 10 ) 
' __ ..... OtJK¥oI:J~ __ .. CA Bq.J (32£06 ) 
~I __ [)~V~II/~ __ ... (ABO/f (31.C 13) 
, ____ K.:D '(.;.;:15:...-.; __ ... C'-805 (J108) 
~I_~DI/~' __ -+I CABo, (Jl'lO) 
1 ___ ..... DU-..:';T ___ -.t CAS" 02£22 

I 
I 
I 
I 
I , 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I J (l~cA 

I Ovo CA800U2(06) 
----'IIC:'£,ou'"-"j-j----I 'AS 0 I CJUC4f) 
1-_-'I<:!I'II<a-, __ --f C A 802 ("$2.0°3 

'II~ CA 80J OU08 
11----'::..ItI<;..<~~"----I C A 13 oil (3U 13 ) 
t-----'J,~II:L-__ --f CA B~.E (3U 18 ) 
I.-_~)v~.· ':--__ -1 cAeo, (32.C2.0' 
__ .::IDVt:.L.-; __ --4 CA Bo1 azC2Z) 

I 
I 

I 

PLf.PHC.PHA 
(ISC01-) ti.JCSO} (ISClf) 

/tCAB (1'Iln) 
CAdO"~o7 ~AOAT()'7 

IDIfT'/. (~o.Jo) 
AOA Til- 7 -lor I()-J 

APII (I78Z2.) 
o~ ~Ao-J 

AOATt?-J ~A'I-1 

rot CABot), CA80'1 = ISPt? (J,~8""7) 
LJjt-l CA8oo. CA802

7 
,f"#f/H H.S_O. 

fCASPIi • C A8P$ : IsP J fl:J8114/) 
#CABO'l.CA/106 J/~."" I-,f-D. 

(IS'O+NISP.J) ......... eeJ (~A:J~) 
. . ,'I/'9t11111-~,r trr S~H. 

£,/ CA8PII-07:;/!M "D,~J:.J """"JS~(~AP6) 
£VP (i~AZJ) . 

EOPTP-;J-IJ ~£Ppr&'-J 

PHA ~pHB(lrc11) 

(P'i.PHAJ ~ PI{lJCDII) 

AO-7 -"-'SO~7 ~ El>{)-7 

EOIV (.J.~B04/) . 
III ~ EPprO-:J 

OR.p~/! (18.AZ:J) 
I"I~ Pi?(7-;$ 

PJla ~ Pile (/JC~O) 

P5C (//lC:IS) 

ACAB {1'162$) 
CA800 -07 -'"" APIl7C'~7 

APJL {/8B22.) 
APA1CJ-J ~Ao-:J 

OJ ~AJf-7 

E/ CAII04l·07=B,.o-rlJ"J .. J....,...",JSO (6AO'l) . 
n-,fJahvt* S',II. 

p. CABo'!. CA805 7 :::.JSf'J (.238~) 
[","CABot;. CAR06J SIgH /,r L.5.0. 

I.5Pf ~ 6P..$ (.2 '1A31) 
I'e"Pf<!,hI hers tift" S"ljJk 

OE /'1 (Z.J8()1) 
PRo-J ~ pc~-.J 

Oil t't? l)CP-'» 

P,R,o~E (18A23) 
III- ~[)1l0-5 

EO(lWN (;6,430) 
cIJPTO-J -J ~ EOPTv-5 

~----------~----------------~----------~--------------~, I ., 
P5 

Paye 3-J~8 

f 



DECIMAL DiVIDE CON TINt lEO t 

~ __ ~~ ____ ~ CA800(JZC06) 
----'....".,--__ ~- ,A80/ ~'?2..COIlf) 
I--___ ~ ___ ... CABO}" l'J2tltJ ) 
___ IUJ,.O:,--___ +I CAdo:J (Jlc.t?8) 
. __ --.:~ __ +I CAB()1f" (;2. &.1.1 ) 

t--~:----... CA8()$ (,.Jzc 18 ) ____ ~---+I (A8()6 OZC 20 ) 
t-_I:::.IU~--,," CA807 (3Z.CJz,) 

J 00(1< 

P5 (JSCOIi) 

DRO-.J ~ I)lIprO·J @tJ8pro-3 
p,,#tf.s /", PA(i> PI ~. 

AO·7 ~S()·7~ 0./10-7 fj) 1)80-7 

ACA8 (''IlhJ) 
CAdt1D-(?r--r ADA;O-? 

APA T'A (1901.2-) 
ADA T (7-7 +rAP- 7' 

/:/ FP?rp-S:; t)J~ &rt?O (581s) 

ErtJo ~ PI/A fI~c 2.7) 

EI»'WItl (ISAJ") 
EOPTtJ-,J -f...,..." FP,P1(7-j 

J)tlWIII (~I>AZj) 
p~o-3-J ~PR()-3 

£roo I NFroo 

P5A (I'IC'l~) 
OXtJ-,J ~ PAPTO-3 (ii) /)8PT'O""J 

p,,~r.t CIT PA @ 08 rl.9' 

AO-7 ~SO-7 -#+ PAO-7@ E!80-7 

ACA8 ( Jtl8Z 3) 
~A900-&)7 ~ AlJArC'-7 

ADAT/4 (1'183.2.) 
AOATO-7 -H 40-7 

p~A ~ ()VEF"CIBA2Z) 

£O/'ld (31cob) 
J -+!' ~OPrJ (loAl.S) 
J ~ cLJPr.2.. U()AIQ) 

E2Ello(JA5CJ) 
J-+PEl)p;3 

set'S £ j) pt?lrlr~., /",. '7 

Pt7WN (20}'2JJ 
PRO-3 - J -+'P~O-3 

J ~ GPII (2'1A1.V 

PfA ~ 1'6 (IICN) 

PIIA --H PIIS OJc ]1) 

Po B (l'Ie 56) 

tJRO~J ~/)AprOJ@ OBFro-:! ptff,,' s It? DA ({i) 1)9~. 

AO-7 --.50-7 ~[)Aa'7@{)80-7 

['l [01-"0-3 :::AlI<2.8-3JJ;; £P)olA U2.A1I6) 

ED,A1A ~ ~,cf (Z.9A1J) 
EJl"pO:J;~N; pC'/~/$'I, N.S.B~te. 
", "/~/.s~r. 

1 

'/-d 

, 
f'6.6A80Ri 



DCOI'fAL OIIII[)E CONTINUED • 

['(80-7~O).r;PJ ,,,,PJ) '¥8fI6F flI8.J7) 
J,lr ~ zeo,? J>,41 ,,, ~i/i&v, 

{SSI6-F J: J ~ ~PJ (2'AJI) 
S'r~", EP/f?",;J"PI1Ii I/ nt7 ... , Z~rtT 
'/"thd, ... 1It ~_ IS .,r~t:1ed, 

[8;IG':" J: &/)(;wN (16A10 ) 
£DPTO-.J -J ~ E£)PTO-J 

"blla/( tt? lI#He reo,g- c/,'v/SI71' byre. 
Dew"; (loA U) 

P~O-:J -~ +- I)Rt?-J 
bt1u~' up DRO-S $'alrl' a$ Eop", ... r" 

1+ ASl&-F. N8.5I~r, rAC-:! *~) ,= EIIP (16A~J) 
LI-ASI6F.JlS.5I6-F. (80"';0) 1 EPPTO',J ~J -+*' £PPro-3 

ffASI6-r. (AU-' =0). (80-3 *0) 7: J ~S~L (9811/) 
[+ASI6-F. (A()-~ ~O.), (80-3:0)1 sh,'/rs (K',visrY 

_ .tdlj"/, /p/r 

EDo-7 -HI" BO-' 

ADA (1"~10) 
r;t,·vistrY It? 8 re,!. 

DAO-7 ---#-ADAr(J-' 

)OArA 0'(821) 
~()A""t:J-7 ~A()-7 

t6~/de".01 fe, A re~. 

f,1 EPPr~·.J=N/(2'-JIJ= EOHA C!2.AI/{,) 

£IJfrfA ~ 61'.1 (2lfA1J) 
£O~/ ... tr .. l1~w /trg~,H.J «/'e/lv/scrr 

£~P2 • N6P3J: J ~ eeL (~A:TO) 
",Y~"II"'W, abe1,r !'I.e t:',Pt",ed'i"tnt. 

1+ (1)ll.0-.1=15) 6P.1 J= ~P'lR.. (Z7A3P) 
L+ (£OPTO-J :=/5). 6P2 nt:rrlf1all~at,~n ;;",shea. 

{6PIIR]: J -+-'Ii' )lGPIf (29A28) 
J -++ #6P~ (29AU) 
J ~ N6-P2. (l.lfA2if) 
EZEJ2t7 (JAJO) 

./ ...,...,. &opro-.3' 

LN8SI6F. NGP,J] = EtlP (1IA21) 
EpP7C-3 ofJ +' ~pprt:J-.J 

£NGP'lR.~P2 .6P3J: E~P (/~A23) 
- EPPTo-J.,..j """"EOPTu-3 

D(~p~/?J : tJRO-J --I+DC,,-3 
)( ~e~s t'fuK ,,/ dJ//e"~,,, ct: betW'eerl 

6 1 "'15"'" and d'-V/C:(L"'nd hrr P,e?,P''''' 
.$'u/)rl'P'~htr>-1. 

.. 

~. Nt7ne -r~yt:r hytt: 
tna,.,h"rln' 

! 

EZER" 1 I! '&...-..;:;.i :7--,-:::';--,-' tv .... .....;...;.'" C 2~------'i! 
S/C22 _ 

P6.G/l8Cf< f 



D£cnfAL DIVIDE CrYMT]}./UEf) ! 

AO-1-BO-7 ~So-7 

£0£1-1: /JU/(J-J ~f)8pro-J 
50-7 ~PBO-7 

fNJ>£I.J: /)WO-:J --P PAPTO-J 
$0-7 ~ £)Ao-7 

} 

St't?yt [N.st by!'" J 
l1eW ""viole~«. 

. . -

Ef)()'WN ('lidO) 
EPPTO-3 - J ~ Eopro~ 

96~ ETtJO 

t 

I:J.~ 6P3 {Z'A]U . 
""'~Ir1N~ 14 s/6,-e ~t-'i!N1 "'~/~. 

tNIJ,NIO.NSCI).sJ: IO-3+2 ~r{)-1 

fro .. AlI3 .lIscos]: £0-.1 -I J ~r&l-3 

fsc(JsJ: JO-J -J ~ IO-J 

(NSCOS .D£L) ~ 1I0EJ.J'8()7~ 
I"v~Yr PEl. 

(N.$COS.NP£l) ~ PEL (98/)1) 

["$Cos, (1~O). (DCO-J:")]: J -+- cc~ (~A ~(/) 
"V~y r''',·w 

EP(1W AI (IIA}O) 
FDPTO-:J-J ..".., ePPTO .. ./ 

P6,ETI5 
(IJ(I'I) (Z.A:17) 

CrO:] ~()lIJ --.. CC.:J (IATI) 

+ I eel. 

.,ut?h~"C ",1' zen', 
{6P3]: J ~ ~Pz. (Z'IA:fO) 

~,"e#7 J:n~"'s 1# .sr#'~~ 9U~r,i!'~r ai/pi 

HOllo ~/)APrO+/)8pro ... 
PIlI-,J -+PAPr/-J +P8PTI-J 

LAI)AJ: PAo,7 --'IfPA7P-7 
tADa]1 PBO-7 -"AOAO-7 

(6PJ.#SEL1: API/, (18Sl2) 
I(J-3~ 144'-7 

[6.P:I.SEJ.j: ALJIM (1782:1) 
To, 3 -+-I' Ao'3 
A/)Arfl-7~ A '1-7 

16PJ. NSEl.j: peru (3ZA]C) 
/)Co-J+ I-H'IXP-J 

(t;PJ. SE 1-) ."... NS£~ (9112) 
(GP3, N.5EL)...,..,. SE~ {'SIII} 

[6P31: OJ ~ I()-~ 

C}l6P.Jl= EOOWN (leA]") 
EpPle'·.1 -.I ~F()prO·~ 

.~ I N~PJ 
p~,En.$.IP2. 

P:a183-15/ 

9-1 

, 

" . 



DECl Nit! DIVIDE err-In NtJEO 

P6 .ETI5. GP2 
(lJ{/ 11) (ZA 3 7) ( Z '1 A 30J 

DCOM rnA 2..2) 
NDA'O - ~Afr'TO (iJ DJ3PrO 
D/U-3 ~/)Apn-j ~ D8PT'j-J 

AO-7 -So-7 ~t?AO-7 @D80-7 

UP;.): i. ~f()-.J 

LSE L • NO TIll ]:: puP (UA2. 2) 
PI?O-3-+-/~PRO -:I 

L~/pnJlJ::: EOClwAi (JBA5C) 
FIJ/JTC-3 -J -H'£{)pro-I 

Ii./ [)Ro·3 =1"IJ=prlll (1.IA:Je) 
gOfer En,! 

LOT/Jll=- ,Ace (13B~5) 
["CCJ. USO:I5E}1 ~A.2, 
fa~ .("IoSl> ";:'£5£) J ....,.., A3 
NCcJ ~A~ 
NcC2.. -+* A7 

["ISO: I.5£J: C,6 ~ IO-.3 .. " 
pe>:J,IllI'e SI,'" 

[IS/) "l1.J£}: 0" ~ Io-J . 
11e'~al"'/I't' f~n" 

EIJIV (;. 38041) 
1# ~ EDPr()-3 

p~p,(£ (IBA 2J) 
1/1 ~ PIlO-3 

rpT/I/]:J ~PilA (!~C2.7) 

PO .ETI4 
(IJC Iii) (zA1') 

[OEt.}: f),RO-3 ~PAPTo-J 
,WA 

/),40-7 ~Af)ATO'7 

[N~El]: /Jf(O-j ~ OIJPrO-3 
Ab8 

PDtJ-7 ....... APATo-7 

APArA (1'1822.) 
APArt/-7 -+*'Ac-7 

El)o -3 ~ EJ.O-:1 

"[IISELl: EDO·7 --41'" £5/.}0-7 

[SE/..] t F!)Jf-7 -r FfllC'-j 
'. EJ.O·3 ~ C5H'I-7 

fIlIJ]: EI"Ii~-7 )(.2 ~8()-7 

[I3) : £5'"110-7 ~ 8(')-7 

.. 

.. 

} 
['l £{)PTO-J =NIU8-JI] =- EOHA (llA"~) 

LEDMA} = £ Z£"" (.]A'JO) 
J -+*£tJpro·:J 

fIlEPHA}= EPt?WJI (liAJtJ) 
EIJP1tJ-:! -~ ...,., FDI>r"C'-:J 

I 
1 
PI 

3-152 
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P6. 'r::-TDJ 

P6 -P SV8 (1.8J6) 

AO-7 - 80-7 ~.5o-7 

IPEl ] : I)wo -J ~ PDpr 0-3 
.50-7 ~PBO-7 

tA/lJCI-J/£)Wt7-J ~PAPTO-3 
.J'O -7 -#;It' PA ()-7 

[DEl.] : J)RO-3 -r lJAPToJ 
APA (1'I8JO) 

I/AO-7 ~A[)A-ro-7 

lAlOEL] : IJRtJ-J --., PBPro:I 
,41)8 (/98/4/) 

I>Bo-7 ~APATtJ-7 

£J)O-J ~ ELO-J 

£#5ELJ: £1)0-7 ~E.5Ho-7 

15£L1: EPJ{-7 -' £.5/10-3 
ELO-J ~ £.511'1-7 

[ilI3]: £.5110-7.)(2 ~BO-7 

lI3J: £.5110-7 ~Bo-7 

li/ £[)prt):I =IIK 28-31] = cDMA (nAil') 

LEDNA1:: EZERf) (:lA30) 
.I ~ EPJ'rO-J 

r)/EZ£Il~J = EPowN (IHA30) 
£PPT~-3 -} -1+ EDPTO-J 

[)~0-3 ~ J)WtJ-3 

[)t7W)/ (2.0A23) 
/)~()-3 -J ~P,qO-3 

NFZ£~~ f 

E Z E 120 

Pf/. GAB()RT 
(/3CII/) (Z:JAJLI) -

Ace (ZJ8I.1S) 
('C-l ~ A 0 (%OS2.7) 
eC'l, ~ AI (10Bjl) , 
fCC3,{I.5JJ:J5£) ~AZ.U08Iq) 
KC3, {I5D:tf..5E~ ~/t:5 (2082,3) 
(al. TMA5K) ~A.y (211327) 
(cCl d/T,AI!.51<) ~ AS (l.IBJJ] 
A/CCJ ~)6 (2.1819) 
)ICc 2. -.,.-.A 7 (2.182'J) 

ll.5P= ISC]: C1• ~ IO-J 
per~"rl'lI'e ~t!H. 

[I5P~JSF J: ~~ ~JI?-3 . . 
n'.Jal'lye S"/,?H. 

EP[v (ZJBoil) 
1'1 ..."... E P P r (; -3 

PNP~£ (")'21) 
jJI~ tJkO-J 

r 

P~.PNA 

9-h 



('tTlle/' I, c.., 
Ctrde 

(f!) 
Ctb~,r 

i" ",. pta h(7" 

OUc 1110 

J,sr 
~u,di~l1r 

byt'e 
I'c, 

',ast'stjl'f'/ 
byte i,., IVS-. 

I 
l 
r 

L 
I 

I 
I 

L , 
l 

I 
I 

I 
I 
I 
I 
I 

f 

I 
I 

I 
I 
I 
I 
I 
I 

I 
t 
~ 

I 

I 

I 
I 
I 

~c 

£!li 
Ai'!' 

D! 7 
Vi/!f. 
nL or; 
£Jt6 
r,,1 

nl.IO 

/)IJ() 

/)", 

/JIll. 
L2t'J 
P1-.41. 
12£'5 
//t/6 
,0,,-7 

OE()MAL- Cli/IDE ('OAfT] A/lIfD + t 
,", 

t t lC7 c/( 
P6. PH{) 

SO(JOC~O) 
(IJ'llt) (iJC Z7 

51 (30, Ji) 
52.- (3oe33) AO-7 ~$o-7 
53 (Wc31f) 
Sit (2SC]O) f)t7VT (2380J) 
55 (U>C] I ) 50-7 ~ 01/"-7 
$6 (UCJJ) 
57 U8CJ4i) 01)£;:- (/6.42.2.) 

Pile p 08.421.) 

[OEL1: AlIJJi'..O - OAPro 
lJRJ-3 - DAPrJ-3 

AJM (1983 0 ) 

lJAO-7 --r A[)ATO-7 

[NOEL].' J/lJRo ~ DBP;O 
- '. lJ.RI-3 ~ ,oBP//-3 

A t>B (1118/11) 
1)80-7 ~ ALJATC1-7 

AOJ1- CJeB1.2) 
A[;ArO-3 ~ /10-3 

- . IO-,3 ~ A#-7 

" 1)0 U/IV (2 OA 2.3) 
. . . ~ . /)1<0-3 - J ~ [)Ro-J 

EJ)~WN (/8AJO) 
EDPro-3 - J ~ E [)PTt?-3 

DCrV (J2AJo) 
I/ct7-,:J of J ~ Oco-3 

(P6.PJlA) ~ p7 (1.1(0.) 

PJlA -+-*- PJI/J (13C 31) 

t 
J CI~&I( 

P7.PHB 
So (JOCJc) 

(/3C06) (1:JC:J1) 

51 fleeJI) 
52- JO(33) AO-7 --., 50-7 
$3 JOC~'I5 
S'f (2.8CJC J)t7l1t (2JB03) 
,55' ~UC~j . .50-7 -" /)t/t?-7 
56 2-8C3; 
57 (29(34 

rp£ Ll: N'OI?O ~ IJAPro 
011.1-3 - J),4pr/-3 

)DA (, '8:10) 
OAO-7 ~A[}AT01 

[)/IJEt.] : A/IJJ<t7 ~ IJ/3PTo 
f)1U-3 -I> [)8PTI-J 

Apg (if/81i1) 
/)817 -7~ ADAi()-7 

ADAre ~ AI7ATA (''fa2Z) 
AJ)Ar(7-? ~ A&7-7 

DtTw,v (20A2J) 
DRO-,] -.J -f-"/)/l(}-J 

£Of7WN U6A70} 
EiJPiO-3 -J ~ £oprO-J 

peru (J.2A:10) 
Pc.o-3 +.J ~ J)c 0-.3 

~-L.---r-l----J' 

P7 

1 



I " _ .. ' 
I 
I 
I 
I , __ . 

__ .~ .... _ ~ .... _4 ... ____ ... 

t-~~:-T' T''T -; -~'~.-

I 
I ' 

f)ECJI1.4l DIVIOE ("t!AlT'FAit/EO. 

AO-7 ~.s11-7 

/MdT' (ll'()!) 

I-

SO.'? ..... PV" .. T 

rOEJ.] : J)xo ~ j)AP17:J 
PIlJ-J -" PAPTI-3. 

ADA (I.'~(}) - -
. />.4/1 .. 7 -I',4PAT,,-7 

[¥P¥/,} IItP,e~ ~ D6.Dr" 
Pll.J -~ .... 1J8PT'I-;J 

AP80"8111) 
1)81) -7 ~ AP~ T'O-7 

_.- ......... - .. " 

rLSJ)lll>,~ ~ r"~ ~ .:. . -.- ... 
"'.J",f,;"e ri,,,,,,, """,1UIkv 

rllrspJ:('/~ ~J()~ . I 

. pcs~b~e SI;" "'" IYmtI4I;'*I'. 

[,I D(,tJ-3 :;6,] =-Pcr~ (UAS') I 

fNj)C r~J :::- AOAra ~ .AOArA O"6n) ; 
Ao,.re?·T~A"-7 

. rpCT~.1:·APJ,,(iB822.) .. .' .---~-----.--~ ... ;-~:--- - .. 
: . AJ)AT(?-3 ~~O-.3 ~. t :: __ • 

r()-:J ~.A1I-7 . -

fil £OPrP-J ~JS".1; Erls(z.AI7} 

r EllS J: f ~ PIIA (IJC 2 7) 
PI?WN (IOA2 J) 

J)1l (? -3 -.I -+-iJI' j)/l () -.:I 

E t>t?WAI (18A ,()J 
EOP1"I?...J -.I ~ Epp",,-,J 

P& ru (32.AJO) 
I>CP-J -1-1 ~ 0&0-3. 

ETJS 

AO-7 ~5()-7 

OtlVr (2J803) 
5(7- 7 ~ £)1/"-7 

Pa~e, 3-/SS 

~ ; 

i -
I - .. 

1 

... ~.l.~ ~_ .. __ : .: __ .. _, 
t· 
j 

-- ~ ~ 
I 

i 
i 
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DECIAIAL DIVIDE INTERRUPTED 

/ IIIr.,-' DIIIJ. ~~ABI2. (ll-CIIO) 
(I;' CPt/oJ 

(C'A8J2.P6.Eroo) -+-; NsrA (IA'4') 

WfZ,f I:r n~)(t ETt'O 

PG.ETOO 
(l5CIII) (S8IS) 

11" cha",ge it? DEL ('80') _ 
not:h4nge In I"'~.j.("uvr/~"r 41''.111') 

HSTA -1-+ PJlA (/.1e 2.1) 

P6.PHA 
(I.JCIII) c/Jc.z.1} 

AIJI L (i~822.) 
AJ)Art? -J -f-. .40-3 (L.S. [). "/reprq/I1d',,,) 
ItJ-.J ~AII-7 (pyu"~fr lfU8";t!'Hl'dt5l'1) 

PC r V (,JJAJO) 
J)CO-3 +1 ++ IJC,?-j 

P?O]C(6) 

fit DCO-:! :61::: i<ST7 (2A07) 
";"e ItT I;ueyt ,,,,trIi,nr .l"i~H_ 

[JI~5TT J r- APATA (1#f822-) 
A[)ATO-7 ~A{)-7 

[I.5tJl : /)/~ ~ I()-3 , 
l1e~alive Ji,9rl It?, rema/Ytde,. 

frso} : C'~ ~ J()-J . _ 
p~5dive slji't /4Y "'lHamat'r. 

[/lSr7. sf1=- APIM (17825) 
Jo-3 ~A()-3 
~JJArJJ-7~AII-7 

:/I!'n"ate rt'mQIi-tdt'r 5i~H. 
[I{STT. 11.5£1-1 ==APJL (/8822.) 

APArO-J ~,AO-.3 
IO -.:1 ~ A'I-7 

1~"er",te I't'Plllli",:/h'- Sl.9"'-

Den; U2AJO) 
[)CO-J ~J ...",... [)CO-3 

I }lETIS 

P7_PHA 
(13(06) (llC 27) 

J ~ N,eST A (6A/2) 



DIVIDE R.~ENTRY AFTER INTERRUPT 

P5C(~35) 

fN15PJ}: J.~ ~STA (~A/~) 
5 -- DCO·J 
,'I ..... /)~o-:J 

JDATL (,50B$0) 
AI)AT'''I-7 -I-r I"-~ 

,u,-r,"t!"r e6jlt- rq- I "I~. 

t 

P5 (IJCOtl) 

/J I5Poj; f)C.R5"T'A (2 7AI'I,) 
of I5PJ. h~1mJ'7JH9 I?I 'fJItrl"~nr .~tet:.red. 
(NPC~5"'A .N6PS): OCTf) (I}.A2Z.) 

pco-~ -J ~PCO-J 
st"?~ ct?t.ll'lt,·",.J wh~ f)ty~o 
f#I"rs rtrytUt?i-It'Hi' &I",,'r. 

[DeRoSTA}: J ~ GP> (IA()Z) 
y,~",J"y~ f)CJl5TA. 

I5PO ~5EJ.. (981'1) 

LII :f::g~:~~ = DII ] I J ~ lSi) (iiAOIf). . 
~.I~f,yt! 'f!'nN:T,,,eI~,,, 

12~ dU¥H,5e lit 1 "t'!o (itc7Ia'f ,v#i~"t d~t) 

eroo 

P5A (I'tCJ(I.) 

po.ETOI 
(13elll) (S81'1) 

)1(1 chaY/,ge in I re.Jo 

I N£roo 

t 

.J:): •. ~;~::. 3 -/5-'1 
( 

9-t 



DusrAR1' 

OtlEtv'O 
sers SwJ 

k«sl" 51,rl l / 

iPl f/;,J/':,r:!J1!' 

I 
I 
I 
I . 
I 
I 

l 
I 

I 
t 
I 
I , 
I 
I 
I 
I 
I 
I 
I 
I 
t 
I 
l , 
L 
I 

I 
l , 

I 
I 
I 

I 
L 
t 

I 

I 

L 
I 

I 

1 

I 

CPLJ 
ll1r£RFA('C 

Du~ 

DiJ# 
DU r 

Dv~ 
Dv7 

~/2 

J'VO 
'Vi 
'til. 
1/:/ 

{Ii/if 

IJJ~ 

?iL' 
PP7 

D()IO 

buo 
WI 
1J.!1.2. 
/)/lJ 
/)1/01 

../2u5 
..I2t4 
0&'7 

IO'a 

DECIMAL SHIFT ARITHMETIC (7C) 

J CIC'cl{ 

CABO" (~2C~.) CA80" --""C/..€AK (/lAII,,) . 

C ABC'll 02e I~ ) 
,..adJ' ct~/""~ "HI/"'/',. "IAr trp6~.r'~H. 

CA 805 (3208 ) CA80'l-07 ~ "'1-7 - CAtJo6 (J}C20) ~'p~(7c/~ 1', t.7 r~~ . 
CA8c7 CJ2CL2.) 

CII81Z (52-Clio) CABI2 ~ ,HAS/( ('Je"JJ) 
elt'cimal tnxr bit 

(CABO'? NCA,8(7) ~ P,! U,]Ct1Z) 

, 
J Ckci( pq (J.JcCZ) 

()~-7 ~ ~[).5A (ICiCj~).. . 
"',ei 1M"' fh,/I """I~,.,a"c I.st,~rl·t?~ 

J -+- PII8 (OC:1I) , 
J CiccI< 

PQB (2'1B3~) 
PHB ---+-+ PHCO~CJQ) 

+ 
J C(~c" 

P4. PHC 
CA800 (J2CC6) 

(iJC02.) OJCJO) 

CABol (52-COl() 
CABol (32.ClO ) CABOO ~ GP2 (L'f1l 30) 
CA80J CJ;.(08) Yl5Iht .5h//r. 
CABo'l (')2C/3) 
C Aac5 a20B ) A CAB O<rB2:J) 

' c!A 806 a2.e20 ) ("A I:IOO-C 7 -~AOArO-7 
- cABo? (3lCl..2.) 

AVA 1'8 -+AlJATA (If/e2l) 
AOATO-7 ~A(?-7 

[)Ue F (/~A Z 2) (~[)5A. PIIC) --11> PtlEF (I5'A22) 

(~D.5A .PIIC) ~PIIA (13C27) 

i 
J C'~(I\ 

P.l/A (1'1(13) 

CA800 (.J.uC'£') 
' C A/BC' I (.1.1.( f?1t ) k'C'A80? ~ S£J... ('1EN) 

CA8cZ U;'C 10 ) evt'n l(un-"'~YI!'d s),/.I'c 
080:1 (]2CC6) 

- CABOJI (~2cH) NCA!30y-C6 ~ lJl?o-3 . A ~ , 

cA 1305 flu 18 } /.5 Co nt)--,/eJ71f'JIt c-I sh,/r ("clln{ .( I;; bylU) - CAi;}06 (12.(20) 
CA/J07 (J2CZ2..) jChecJ{ AO.7@CABOC·C1l: J - Etc ,98J.r) 

V~r 5)/11'1 ("~lI..,1 < J2 ., .J-h,// c~tlrll.5r~al!(;· 'ha>132 

P'IA ~P5{j3CO'l) 

P#A -++PIIB (13( 31) 

.~ 



J)afet 
Iy,," CPI/ 

I.$r *"~,..,,,,, 

I 
I 
I 
I , 
I , 
I , 
I , 
I 
I 
I 
L 
I 
I 
I 
I 
I 
I 

I 

I 
I 
I 
I 
I 

, 
I 
I 
I 

I 

I 
I 

I 

I 

tJUO 
Cu! 
Pu2 
!Ju'1 
!JIll; 

DV5 
{;V6 

DI.I7 

... 

Dill) 
f)VI 
DoL. 

nil 
J)U~ 

/JUt, 
£1(/6 
DtI} 

10-. 

LEFT SHIFT (NtT P2) 

J Ct&:,cJ( 
P5B(i#c.5} 

£[)JV (2~8C>"/) 
1"1 ~ EOPTO-3 

OJ' ~IO:3 

PJl8 -,10+ PH~ (,:rC SO) 

, 
J C'uc~ 

P5 C (JJft:~ s) 
CA800(JLCO') 
CABot (32C 0<;) ££LO]= ACAB (1<182$) 
CA 802 (3u 10) CABOo-07 ~APATO-7 

- cA8a3 (32.Cog) 
CA80'l (12..CI..'J ) LNELO]: OJ- -+ AOATO-7 
cA80S a2e 18 ) 
CABO~ (32(203 [SEL] = AIJII.. (/B822.) 
CA8070U22 AtJArO-3 ~ A 0-,3 

£0-3 ~A"-7 

[NSEI..J=JDATM (11823) 
ADA TO-3 -+-; IO-;J 

£1/ CA8()I'-Q7=8,,.q;{)/~J: f ...,.,rf"(~AtJlf) 
.. ---- .. _. ",.,a/iYe .r/~" 

f:CABOO. CABOI I=- I$PO (238.(17) -
tCA8tJO.CAB02.7 JI9nm H.S.P. 

-ICABolf. CABOS = J5PJ (2.J~") 
+CA8c111 .CAB06 5191111"1 i..S. D. 

I.5PO --.. cc~ (~1I,J3) 
it/~c:l1 ~~d 

151'.1 .....;-#> 6-P.s (l'MJI) 
~'»It!'"'JH.".s lilt!' ~/'~, 

(;/ PI?O-3 =0]: oroo (UA()S') . 

DTOO -.. 6p), (Z'IA:!5) I . 

lIsed ler ,eulln ~r wA~,e l1umher 
wa..s .sh'·~/ed trur,,, 

DOW" (Z()A2.~) 
[)I<O-3 - J ...,... IJRO-~ 

E/)f7WN (18.430) 
EJ)PTO-J - J +- EbPTO·,3 

t 

CA800 (3;£06) 
p~ (J~C""I) 

eA. 80/ (n:$If) 1)1<0-3 -+ DAPTO-3 _ 
(AdC?2..02.CIO ) bA ,.ej- 'p(J",t~y 
;'A8C~ (3UoB ) 
C.A801J (!lC 13) AO-7~SO-7~CJA~-7 
(A805 (:{2CIB) 

LELOJ= ACA8 (I'Id2.:J) CA 806 (32C 2.0 ) 
(A8Cl (3]..(2.2.) C'A800-0 7 ~ ADArO-7 

[N£LO):O} ~A£JATo-7 

[A/GPJ.S£L]=AIJAT8 ~AOATA (1"I8Z2.) 
A{)~TO-7 ~A (7-7 

rNtrPJ • NSEL]= ASflF (1761"1)' 
A[)AT~-7~AO-3 
IO-3 ~A4-7 

IDA-T/t1 ('182J) 
AVA ()-3 ~ IO-3 

fGP}1: O~ ~AO-7 

gC'A8CO. ('ABOI ]:.I5PO (258"17) 
I CABOO. C480t Slill' IH M.5,j). 

lJ,CABO.(l. (A805 )~fSPJ (2J8I;Jt) 
I-CA80l/-. CA8C~ . .5/gn'If L. SO. 

(ISPO.,15PJ) ~ eeJ f,~AfJ) ... 
t"l '9«( at'l,i 

[//CA80()--()7 ~ 01=-IYCA8Z (MI~.) 

(~PJ _ AiCA8Z) ~ ecl. (~A;Z! . 
s~,,, 1c-1II,,1 ,I_la (,.sl. 



lZ/J'T SIIJN' (NOP2) 

J ct.~cl< 

, ! 

0/ SO-7 :l;-oJ:: NSZO (2.1C06) 

IISZO ~ CC3 (6AJI) 
tX«r« "I?r z.e,,,. 

[// [)~O'3=OJ=-[)TOO (zlAoe) 

Droo -+# 6PJ (l.'fAl.1) 
U$,d /, 'pur '" 0; lNJ"ye "u_Ju"r ""'".1 
.rltllreJ~~" 

(,I £DPrO-3=O] ~ £700(5815) 

Eroo -+..- PNA (,.IC 2.7) 

D~wlt/ (20All) 
O.!lO-J -L ~DRO-J 

E DC! Wit! (leA IO) 
~DPTO-3 -I -++ EPPrtJ-J 

£17)0 I NEroo 

/)/(1;-3 -; DAPTo-J 
Pit,.". P',,.t.,,. 

AO-7-li*'SO-7~OAO·7 " 

[ELO]: ACAB (~d2J) 
CA800-~?~APAr~'7 

LNELO]: o~ -.-. APATO-7 

[JlGPJ.5EJ.] =A£)A18-#-AI)ATA O'fdZz..) 
A[)ATO-7~AO·7 

[#6PJ.IISEL] :-ASJ/r(i78/,r) 
: APAr~-7 ~A()-J 

,ro-:J -+-f' A "1-7 
IDA;"" (JII'}2J) 

APAro...J ~ Jt?-:s 

UPJ]: Os ~A()-7 

!+CA8oo. CAB~/l=.I$PO (2.18'17) 
it-CASOO.CABO';' .rIP" 11'1 M.5.l). 
-f+CABC''1. C ABosj= ISP.t (2J e<v"I) 
iI-CABO'!. CA8C& S"'!1H I;' '-• .1;1>, 

(rspo I'ISPJ;' NtTPJ) ~ CC'J (~A:S:S) 
ill~~«1 a'/!Ji/ fn' J._ 5.8yr~ 
«,Dl ",/' haV(' a 51jn. 

[i/CABOO-o7 ~oJ=NCA8Z (/~8H) 

'~"J. NCA6Z} """"CC2 (~A1(J) 
" SI,FH1/'Jcalft d.fa Itnt-. 

C,"/ SO·7 -:;oJ::)/SZO(t1C~) 

NSZO ~cC':s (~ArIJ 
~t11I« IU,! %6rtr 

Dt7W N (2tJA2J) 
P/lO-3 -} ~PN()-.J 

P5A ~PI/£F(/'A2':} 

PSA -H" P6 (dCJ4) 

I'IIA ~PN8 (/IC:TI) 

Pa:Je 3-/60 

IO-c 



IO-d 

RIGHT SHIrr (C,P2) ~ 
J ClocA P5B (I'ICJlS) 

GP2, --+-r GPJ ("Z9AJ 3) 
used rtT c/~-,.. ~~P'''' b/C~s 
whe,e dqt~ /.S s)1I/I~ ,,~/ tT/ 

EI)JV{2.38o~) 
PI-++- EOPT(J-5 

Os ~JO-3 

I PJl8 -+7 PIle flJC ~o) 
I 

I 

I t 
I I ('locA 

P5'C (;I/C J5) 

I {)/JO CA800 (]ZC06) 
I Dill 

, 
CABol (Ji.(C'f ) oJ- --1-+ J cJ-J 

I Dtl2 -.. 
{A 802. (31£ I C> ) 

I jjiY CA803 (32.(08) o~ -+-rt- AO-7 
D(j~ CABolI (:!2.C 13 ) 

I nl/~ CA805 ("$ZCI6' ) iiI CA8o"'-C7=8~ ~"[)HJ: I ~ISO (~Aolf.) 
r DU/, 08017 (:UC20) "'~c¥liv~ sIgn 
I nu CA80T Ul-C2Z) , , It CAB{)O, C'A80/ 1 =: .J.5PO (238117)' 

I ~(A8CJ"'.O/B027 fl H ,;"N.5,P. 
+CABv'l,CA130S ::.75P C2J8.r,ttlj 

I JCA80 'I. CA806 .s~9n ,." J. .5.P. 

I 
. I5PO ~ CCf (~A.r3) 

1f/~'1a/ d~~" 

I ISPJ ~ 6P3 (2YA:rJ) 

I 
't!',n~,..,i>ns the 5i~n, 

til 0/(0-.] =-oJ = {)TOO (.tIA~8) 
I prOo ~ N6-Pt (2.9Jf:J!I) 

I alll7wf data srD'Y«'~ 1ft PAr~1' 

I 
O()wN' (20A.2J) 

()~O-3 - J ~ P/U;·3. 

I E[)OWN (/6A~(;)) 

I 
EDPTfl-3 -J ~EPpro-3 

I 
I t 
I P5 
I DlltJ CA800(J2C06) 

Iiiii ..".. 

CABO} (ileoL!) PRO-;] -rOAPrO-J 
I DIIJ C~8C2 CI2(10) t'A ~~. pg'lt/~'. 
r -J;'J"7 ~ 

CA B03 ! Ju. 08 ) 
I n;lll --, CABO,! (32C 13 ) AO-7~$C-7 ~iJAO-7 , ·r(/~ -- CADes (;ru 18 ) 
I Dt/? CABot (J2CZO) [ELO]=AClIB (1'1823) 
r rJU7 .... 

CA8"7 U2C2..2.) CABOO-07 -'AQATo-7 
~ 

I [NEJ..O}:O; -t+A/).ArO~7 

I lGPt):O} --++A()-7 

I rlr'6PJ .5£1...1: AI)AT8 ~ AOArA ('fA.,) 
. ADAT(J-7 ~A ()·7 

I [N(;PJ, NSFL]=- A.5J1r rl?BIII) 
APArtl·7 ~AO·:J 

. rO-,3 ~ A#-7 
IPATM (;r/82,1) 

APA To -3 ~ I 0-3 

/teABOO. {'ABOI 1 = I$PO (;1B~7) 
7f:..A 8(}1. 01802 $19'" In #.5. O . 

.,CABOi'. CA8057:: I.5PJ (23t.''f'fj , 
"CA8()II.CA80~ S'!I#'/ m L.S.D. 

(ISPOI]SPJ) ~ eeJ (6A:$.J) 
iHe,c¥I c/I,I/'. 

e -/6/ 



/O-e 

RIGHT SHIFT 

r;/~~()-7 ;TOJ=AlSZO (Z3C06) 

J(SZO ~Cc3 (bA~tJ 
dula n,i Lt!"Tt:r. 

[;/ /)!?O-.J ~O)= [)TOO (2/AOG) 

Oroo -++- NvPJ (2~A3lf) 
allpws 01«/« ;/'un:-#yt! /" OA '6,. 

itl EOPT~-.:J =oJ= ETOO (r;BJ5) 

E700 ~PJlA (13C27) 

I [JowN (ZCA 2 J) 
ORO-3 - J --+-- £)1<0·3 

I E[)Ow'N (IIAYO) 

I 
£OPiO-j-J ~£{)PTO-3 

I 
I ETCC~ I A'ETOC 

I J Ol7cA 

I PSA (I'Ic.~,) 
l ()II() CABOO (32C~) 

DuJ . CABol ('>2("01{5 P~CJ-3 ~P.APTO-3 
I IJU2.. CA b'o2 au 10 PA rt'~. p~in rei' 

£)113 cABo3 9;2(083 
I VIP' CA80Jf 2U 13 AO-7 ~SO-7 -#-II- VA 0-7 

/)1./> CABo!; (32CI8} 
I Otl' - CAB06 (J2c20 L£LoJ =- ACAB (1'I8J J) 
I lJif7 ..... CAB07 U2C2l C'ABoo-()? ~A[)ArO-7 

I LNElO]: Os -; ADA TO-7 

I [GPJ.]:ol -1+ AO-7 

I [J/GPJ.5£1]: A f)A T8 -AOATA (1<1822) 
AOAT()-7 -r-r-AO-7 \ 

I fN6PJ./tIS£LJ = AS;;; {Ilill'!} 

I A[JATJI-7 """'AO-3 
£0-3 ~A~-7 

IDATH(IIBH) 
APATc'J-j -++./0-5 

!:..CA8tJO. CABOI)1 = Jspo (2J8L17) 
"'CABco. (480L Sl!!.~ l#f n ;:0. 

liCA80iJ. C A8 oS; = UPJ. r=:J8JfJt.J 
ICA/JO'l .. CA.8C6 f~J1 11'1 £.S./) 

(J.5PO-lI5PjJ ~ CC'/ (6A.JJ) 
tllt!.fJal ellY,'C. 

ri/S()-7~OJ:l ~CC3{hA!I) 
data "'&1"/' Ze,.~. 

/)(7 WN (2e1A 2.3) 
/)/lo-.:J -.I ~ PR&J-3 

P5A ~ /)VEr(/SA2Z) 

PSA ~ p~ (/.Jetil) 

I'NA ~ PH/3 (IJe]l) 

I I . 
+ 

P68 



C~Jltkft,,"n 
CJ7d~ . 

{j> 
r:X~~t 
lit I,., 

bUEJlO 

- .. 

-. 

I 
I 
I 
I 
I 
I 
r-
l 
[ 
I~ 

'-
I 
r 

I 

I 
I 

I 

, .' 

..... 

- . -
.. 

Due 
~1II 
C;l2.. 
Cli3 
DUll 

IJ1J.5 
Dl/h 
/)/17 

D(/IO 

/0-' 

DECl MAl. SHIrT C()AlTl ,vUE D + 
J Ctl7e lC PG 8 (I.e :J~) .. 

f 

i 

f)K()~ ~ ADPriJ,J . 
PA 'e,.pfN#tl'e", 

: 
~()-7 ----.s".~ ...,r,I+ PAP·? 

[;150-1' vo.J=AlSZO (UCI?~) 

NSZO ~ ~~3 (1.411) 
-~-- . ."ra ;1,1 ~ ~rlr 

1/9111' ~J,ilt,.",,: /"it [O·:J ~()J=NJ' zFJ?,{lr8N) 

(t;pl.. )/IZEAt7) -++ CC.J (~~/) 

Io-3 .~ A4'·7 
•• hIt ",1 zl,,,, 

cc.t ~ NC~Z (~AJ.q) 

- _._. 
DCw'" (UlAl7) . . 

- .... - .- . - . 

. P,tlO-J -J ~ 0'<(7-3 

PilI"" Nt' (IJ&S") 

- .-- -.- . . .. - ... . . -.- .. 
·t 

JC(~cA 
P6C Ol/col) . -

.. 

Ai!Ja.! ,shill- ,,lfly: [~p21: /)IUJ·J ~ ADPTO·,J . 
~A "'9' PtTl"~", 

AO-? -".I'()~7 -JIIr J)A 0-7 

ACe. (2:J8t1~) 
eel ~ AO (2C1B27) 
CC2..~ At (2.C'8JI) 
(CCJ. NI5D) --r-. A2.. (tpalt1) 
(CCl.I$O) -+~ A.J (2&82J) 
("l.THA51()~ AI,' (21821 
rCC/.NrHASI<)"'" A!i (liB JI 
NCCJ""" AG 0.1819) 
Ncc2 -1+ A 7 (USH') 

["~5Dl: C/~ -+rIO-J 

[15/)1: 0'1 ~ :/(}-3 . , .... .. 

()~I'~E (IBAolS) 
''I ~ D/~() oJ 

EOII! (zJ8(')lI) 
1"1 -++ EOPTO-:J 

p~c ~PIIA (IJC2..7) , 
J etC',!-

P6. PHA 
So (Joe 3f)) 

(I.JCI'I) (lJCZ7) 

SI (3CC]J) AO-7 -1'$0-7 
52 (30C11) 
53 8C'c."HI) OOVT (2J80.J) 
5t.i 26e:50) SO-7 -OUO-7 
55 (z.~c JI ) 
56 (Ue J3 ~ 
57 (280lj 

f)(jE F (l8A1.2.) 

PVe F (18Au) API/" (/$B22) 
10~J ~A"-7 . -. --

.ADA (1'I8Jo) 
5"19" . 

OAC-7 --. .J.PA. ro-? 

ACATC ~AOATA (1"Hz,) 
ADATO-] ~Ao-J , 

f)~WN (I()A}» 
[)KC-j - J 4-~PIlO-3 

,O~W'N' (18,4 JO) 
£!)PTC-J -.1 -++£[JPTO-.J 

(P6. PI/A) -+- P7 (IJC06) 

, + 



s,,;ft~d "'ala 
r,cPt/ 

.~s.1' "'L''''~')/. 

usl" . 
II'I.-sl- SI~)It'1' 
ttatlll hyre 
f~CPV 

ks r !HL'''U''7 

oveN/). 

I 

I 
I 

I 
I 

r 
I. 
I 

I 
I 
I 
I 
I 
I , 
I 
I 
r 

,-

r 

r 
I. 

I 
I 
I 
I· 

DUI? 
nul 
Dul 
[)lIJ 
/)1111 
Dut; 
IX)1. 
nil 7 

Dua 
/)ut 
DUJ 

IJLrt 
';Utl 

~or; 

{)(.J~ 

Dul 

bUIO 

10-9 

DECIMAL. 511/~r CONTIA/t/ED t 
P7 

.sO(JO{JO 5 
~ I (300 I AO'7 ~SO-7 
52 (;OOJ) 
53 {)"O"lj DOur (2J8"3) 
5 If- (:8c 30 .$0-7 -+ DlJO'7 
SS(=ECJI 
56 (uc 33 ~ ADA (I'IB.ro) 
57 aBC J<I, P"0-7 ~ AO,4rO-7 

lil E f)P1CJ:J = ISJ:: ETiS (2A3 7) 

frl5 ~Pf/A (IJCJ,7) 

£""WN (I!A 30) 
EIJP70-3 -1 ~EOPTO'3 

£1'J5. I HE TIS 

/(loc,,-
P7,1PHA 

so ()OC3C j 
51 ~30C 3{ 
52 JC(JJ) AO-7 --SO-7 
53 rrJ 0 t.:3'I} 
5J/ "ecJ{)) /Jour (23BCJ) --
55 C~(31 ) SO-7 ~ Dl/O-7 
56 (28C33) 
57 (28C3'f) IJ(Jc F (18A22.) 

PUc T DIAn) 



CPU 
I INTERrACE Ie io,A. 

DllSTAP.T I DUll CA J3()C( (]ZCJIf ) , 
OVL/ (AJ3C'I (lUI! ) 

I /)v5 {--,de, (JU,lb) 
&1f-7 Lvf C AL$t-'6 (~2ClO 5 

I DU7 Of /;jet (JUZ.l 

I OUO -
CA!30o 02(06) 

Dl// CABOI (3lC~) 
R 16-1/ I ~C7 CAd&1l. (32&10) 

DU"J CABO'] (:J1,.ce;8 

I)M 

, 
DU/2 t48/2. (JUI/O) 

tJlui",tIIl r,.ctr. I 
I 

I 
I J ClucK 

I 
t , ~~. ~~ .-

. -

I 
I 

I J Ct4'cK 

I 

I 
OVEN/) L ....JJv./.o. _ __ PUFF ( /$A22..) 

ft:[$ $wJ I 

J C((7cA 

PACK DECIMAL DICITS 

C.A8CX1 ~ CUd, (/lAW) . 
,~~ lI'co • .! UlHr /q, ,.,rr ''p'''-'''.' 

C~BtJ#-OT ~ d'l-7 
,.,etr6le I't:r t)',~. 

CABot:)'O.,3 -r-;RZFJ-:JI 
~i'a~'" "HJ'''J ,;, by/'.s 

CA812, ~ ",AS/( t:IJC.rJ) 'J.. 
M'e,~-I r¥a,/ bu., 

(CASt''I. k&A8U?) ~ pofl- (i.Jeo'; 

p~ (I.JCD2.) 

b'l-7 ":-'~PACK (tIlC,S.J) - ~ .. ,. 
pa~1( '''sl""uer,i?,.. . . I 

~' .. . -.-
NI?28-.11 ~ fPPl'o-J ._.. .. __ .' ... __ .. __ ._.+. __ ._._~. 

- i" _.- "-7 Jllr.s;o/ FQ pn,.r*,_ .. --_ .. - --~- :--

I ~ PHs (ae:!/) , ~ . ~ ~ 

t 

[,,' E[)prO-.1::I'IJ:ETlli(~AJ~)· - _ .. , .. _-- .. -.- .. --~ 
'P,yaHd,f J "rte 1#".1 .. 

~rl'l ~ PNA (/JC2.") , . .. 
ErJ'f -; DII£F(J8AuJ ..... : . _ ' 

J ...,... I)I?.J (Z%.AOS) r I 

r~~rY~tS EPpr e-q--NHk, 
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I 
I 

I I Clu(/-

I 

I 
I 

I 
I 

1 Cicc/< 

I 
D(/Cl CABCO§2i06 ) 

I DLJ~ CA8C1 J?U;C;) 
/)11) CA Bel 2C '0) 

r,"" r /)IJt UI B~'.J ~2C CB ) 
chpycul"eY. ')u~ CABo'! J2C 13 ) 

I nllt; CAl3C~ (;r2.C IB ) 
nIl£. C-1B06 Gz..CZ03 

I /)117 CABOT Gte 2.2.-r 

I 

I 

I 
j CLccl( 

EDIT BYTE STRING (63) -

CPu-PH2 

CABo'! --:' eltA/( (;14 '1'1) 
ready dtX/htal ~ n~t- ~I" n~;(r 

?J"rtJIr,4ni 

CA8oll-0 7 ~t!J~-7 
t?pcC'e/ e /t:T (7,tf!!. 

CA8()O-03 -++ 1?;i'-7J . 
c,-;tdd'-~n c~t'.s ,1,6-.-.. CPU 

(cABOQ" IICABOS) ~ P# (I.1C()2.) 
. 

[CAB'''']: O} ~ EDPr()-J 

+ 
-pq (13CIJ2.) CPU -PJI.J 

(!J" - 7 ~ CEBS (IOC J'I) " 
felll byC~ s-rnH.1' 

KCC (JIBOI) 
1<28-JI ~ eel-t/ 

J ~PilA (loSe 27) 

t 

P'I A (II/CO) . CPU -Pili! 

ACA8 (1'182J) 
CA800-07 ----;AI?ATO-7 

A PAT A (19822.) 
AtJATO-7 -" A 0-7 . 

.1'1/1 c),a~tlCd-e, reo A u:J# 

PI/A ~P5 (/JCOI/) 

PHA --+-;PH8 (I3C11) , 
P5B (;"C'I,) CPf.)-PJl5 

AO-7 ~.sO-7 ~E£)O-7 . 
h'l/ cj,an:r~rCY Co Ej)~c5l' 

P5 (I>COif) 

I 
f 

P5 (ac.o'f) 

CPU-PJ./6 , 
CPU -PH7 

13 -q 



EDIT ByrE STKJ\'C, CCJN/rAitIEO • 

. 
t 

I ClcN.1I( 
P5 {J3colJ} 

Cpu-PUB 
I 
I Dun CA800(JZ(06) 
I DI11 CAiJol (32,CO") ACAB r,f82,) 

Ed"''''!} I /]U7 C A SOl. ~.J2.C '0 ~ CA800-0'7 -.-., APAro-7 
Paltern 

, 
/)111 CA8o.) )l(.oe 

l DlIli (:ABO'! 8lC/J ) AOArA 09(22) ~ 

nuc (A BC5 3lCIB) A OAro-T -H" A ()-7 
I f), I~ CA806 RUL&,) 

/)u7 (It 807 32.CU.) 

OI)c.LCCK l l)u8 CA808 (;szc l7) (',4808 ~ PNA (13C27) 

D//ENO I 01/10 Pt/EF (18A22.) Ol/£F (18141.2) 
.ul'.J ORGt I 

I 
I t 

J CI4Cl< 
P 5 A (I/fCJ/(,) I CPU -PHS 

- - -

sers S~'1 l+-...J2Jlo. __ I<OVI2 U7AJO) [,1 AO-7 = 20m-ZIti,. 23]::: kOVI2. (/?A~O) 

[,//1,0-7=23]:1 ~ DC'O(25A1J), 
Imrneol,afe SI9"'iI1~Qrlr src.4" 

PacK,d 
deeimal 
di9il . 

l.. 

I 
I 
I , 
I 
I 
l 
r J Ct~cJ( 

I 
I 
__ --,/)~(jO:-.. __ ... CABoo U2CoG) 
r-,..---,D~U,.l ___ 9t C,4 801 (32 C 01/ ) 
f -

I 

I 

I 

_--,/)~,,{~'I 1.:--__ -..4 C' A 80 Z (J. 2.-( 10 ) 
t--__ [):;.o'V~.3"_ __ ~ C A 80 :3 (32 COB ) 
_-.if)~Vlf=--__ .. C A 804( (J 2C 1 J ) 
t---.lf)~U~ ____ +4 C A B05 (nelS) 
._---'f)(/~6 ___ +I Cit 806 \3z..C 20 ) 
r-----oD"""--lI/:7 ____ .... CA 80 7 aLe 2..2-) 

I 
I 
I 
I 
I , 
I 
I 

I , 
I 

I 
I 

I 

{iIAO-7~2I]: 1 ~ DC} (2SA~f) 
S'9"'/' "a'" r s-liur f,/ Ao-7 :::20J; J ~ /X2.. (2SAJ9) I 

I q/glr .5'/1&1',,,.. 

[,. AO-7_~22J~ ~ _~_ ~~~J;:f:~",.,,~, 
P5A -+-; P6 (ac/II) _ I 

I 

PJlA ~PJl8(J1C.JI) 

ICJNES (1.6810) 
1's ~ IO-:J 

us-eel rer UI'1 park dee/mal t/Jj/rs. 

ACAB (''1823) 
CABOO -07 - APATO-l 

)oPAr8 --.. ApArA ("822) 
AVA 10-7 ~ AO-7 

PIIS -+? Plitt (/Je,o) 

PGC ~ J<Ef)IT (2.JAI7) 
(PICOI) 

CPu -pJlq 

If CABoli. Ct48oS" 1 =- ISPJ. (2J.81111) 
,,-!CABt7¥. C48('~_ $1'" I. L.~. O. 

[DCO+- DC,.f/)C2.] = KDA (/f812) 

(NCC2,.ICPA.f.fPJ) ~ ecl (~A]J) 
si~'" bUtrHIf 'flye". 

(AlCC2. _I<OA ,}lISPJ) ~ cc 2. (61.30)' k~~)! /,nrcK tTl 
. ;","1-111 byt'e 

J(OA ~ NCC2. (IA2.if) I',beus~&/. 

(I(DA .JlI(DZ) ~ CC3 (6AJt) 
rEnfEo./ hr-".$ l'lC'"fe I""o dl11f 

5191-1111(: Q'I1C~ t""'C(7ul'I/~'''ed. 
DC] -+i' NCCJ ('A2') 

f.1-;)":..: .- -.- 4 

r 
I.J-b 



IN/EN" 

Editeei 
.byte 

ItT 
f) Nfl. 

0(//2-
se~~ swJ 

I 

I 

I 

I 
I JC(~~K 

llC----tn"""-XtJ',()~ __ _f so (Joe 1 (J ) 

_---<If)~l/t---_f S I (~o, 3/ ) 
... 1 _....tDI'lIIL.'-'~; __ --f S 2. (joe 13 ) 
.r _....tJ)~UJ ___ _f 53 (30CJ'I) 
~ _____ P.:;.:::jv;.;c..-" __ --f s If ~2B c 30 ) 
' .. _....6D~I.I~ ___ _f 55 iJ..BC31 ) 
t+---..IO~li{. ___ _f 5{' ,:'8CJ.1) 
.. ' _....tn~u' ___ -f S 7 ri 8e] Ij ) 

r
I 
I 

JJJl.!L _ _ J(DVIZ. (IlAJO) 

/f I<DA.I5Pt]: J ~ NCC~ (~A2.8) 
~ DC3 

f,f f)C()-3 ;oJ = OCZ (211815) 

J~ --1-+ MACI-7 

A CA8 (/982 J) 
CA800 -07 .-... A 1).4 rt)-), 

D<PA.NI<'-UL. CC2.J = APJM (;782J) 
JO-J,~AO-3 
APA,~7~A'I-7 

[KOA.NKILL.J.lCC2];::AP/f (J7822) 
JO-3 ~ /.0-3 
AINtT(l-J -+it' It '1-7 

'fpc z • cc I. }teet! ] = k 8LAAlI< -r+ 8 J (Jz851) 

• ZOI1~ti 
cU~,.r t"cr 

~;'f!'3' 

,1",.rII,Yc!' .rIg'" 
ene'~u~r~rt!'~ se-Hoi 
ia&K .$ptM('e charceel'r ... 

'r: tif. Nee'!. NKO'Zj. J ~ ~Pt (t'lAn) L: oC J • NCCjf remt'n,p'''$ S'19m/}·canc~. 
J ~ }/GP.J (2t1Al"l) 

[: I(()A • cc 2. • J.5PJj= J ~ GP2 (29,4JO) 
I<OA • ISPO (tL~9ql r:i19//-' 

J --1-+ IIG-P2 (29A 2.'1) 

[OC'J # ,vce'l. kDZ]: J --.. GP5 (2'1~~1) 
SIJHI IIca.ut: sl'a .. rs 

J ~ ,v~P.1 (-l.fA 2.6) WII}, /f~.(r d~/t: 

P(/£F (/8A2Z) 

PJlC ~ PJlA (13C27) 

P6.PHA 
(1304) UJC2.7) 

A 0-7 +- 80-7 --I' $'0-7 

0(7(,/, (21803) 
.50-7 --;D{/o-7 

GPZ -+ I( /)VIZ (I7,UO) . 
i(/~,ul d'.J,t. 

(P6,PHA) -+-#P7(I,JC06) 

Pi/A ~ pJl[j (/3'71) 

t 
P7. PH8 

C PLI - PII 'I 

/3-C 



e .. "tJldiPrtS 
(j) 

C""C/.llirll 
. tide ,.,4,. ",,,,/itT,, 

DU eL DC I( 

I , 
, 
I , 
I 
r 
I 
[ 

I 
I 
L , 
I 

I 

. . -... ~ 

DUO 
Dul 

D1l2 
Im't 
O/~1J 

D/J~ 

0111. 
DII7 

~uB 

._,- . 

13 -cj 
p~ 

ED]r Byr£ STRI NCr (olt/T]NUE D ! 
J ctocl< 

P?PHD 
CP{)- P)lIO 

(/JC 06) (1.1 c,:J1) 

Ace (l3S~5) 
ec) ~ AO (z0827) 
eeL ~ A J (101Htl 
CC3 ~ A 2. (loBI"') 
ccl/ ~ .A 3 UC'oy) 
(GPJ. N(;P;. Jlt?P~ --+-:PA II (1-/~1-7) 
(GPJ. AI~P2) --f--' AS' (lllHI) 
AlCel ~ .4, (1..18I Q ) 

"eel.. ~ A" (2J821) 
• -w 

PII8 ....,...,. Pile (13e 30) 

l 
J CLceK 

P7.PHC 
C~f.) -PIIII 

(I:3,06)(13'JO) 

J ~ A/pJ/c (I.JCZ'f) 

t 
2 CICT&I<S P7 (/3(06) 

CPIJ - PJlll 
t 

CPU - PH 13 

f 
I C'INK P7 (IJto6) 

(Pl/ - PHIIi 

SO (30C30) 
S I Cloc J/) AO-7 --'rsO-7 
S 100c.13) 
S 3 gOC3/f) DO'ur (ZlBo3) 
S If 26c.1o) So -7 -,0110-7 
S S' 8CSI) 
S, (2t1CJJ 3 _ (CAsos.prJ ...;-r PS (/:1e,,'1) 
S 7 £;:.sC3# 

CAS08 (nel7) 

I 

, 



1..J(}DUlE CATle/l CllhRT ( SIOP) 

:3:2 3 J 30 2 q .2 8 27 2 6 25 2}1 23 2. 2 2 J 20 I q / S' f'7' / f"o 15 !if :' :; /2 / I 10 q 8 7 II 

A PTl¥ IIns iBT22~.2<' IZT26 LTIS xno OTlO f<TlO AT.2<' FT37 ,fIJ BTl6 FT38 TTJ8 TTSF! FTJ9 AT!6 Bno LT.20 ITI6 AT/I IT25 <r21 tTIO xno lTIJILTIS Fe" UIM IT/! /T,' ~1 

~~/a:h~ .:1 

:? 
"'-\.\ 
,~ 
I 

B 

c 

D 

E 

'-~ F 
. I 

;--.... 

~ 

A 

/ 

ATl6 1T25 IT21/ 8i22 lr25 Lr21 FT26 Brt6 Irt6 F,,39 rT39 rr27 Fr3QI,FT26 FT3Cf XT!O LTI:! lrlG ITIS l.TJI ITIJ ITII ST/8 FT3? xr;o xno ITJS FT31ITl6 Fr37 ITI..! IT.F ~ 

~--~--+---~--~--~--~---r---+---+---+--~--~~--~--r---+---+---~--~--~---r---r---+---+--~--~--~~--~--~--+---+---~---i; 

lFr;B FrJ8.J.Tl3 FT27 xT/o ITJ5 [125 8T25 XTIO FT26 BTIO BT2.5 IT!. rT.z5 FT26 8TIO 81/0 1.,2/ BTJS Fr26 13718 IT/8 LTI3 'loTIO J.. T29 DTIJ/ }/nS 8T/6 

I 
Bnl FTI8 FTl8 FT/8 Fna F7387T38 7GB rr38 Fr26 FT38 AT" FT38 M" Tr.26 FT38 AT!/ rrJ>'! AT II 7T26 A Tl2 FT 37 TT37 IT21 &T 22 ,no oTII liT 15 EIT! ,. AT 7.< 8T -"1 

GTiI rOB FTiB BTiI FT/~ rna FnB rTlB ITI8 'Xr;o FT3t' ,AT/I FT37 ,ATII ;737 AnI BTl6 xTJO ATIO 8T1B BT.25 ATiZ L12! ATII LT21 xno FT24 1737 LT.2C'IfjT/O LT-~" t.1 
{1 

~Tl8 8T~2 BTlt? Xi/a Ifill/ BTl5 FTle FTla c,TI/ 8T2.2 iBrlo FT.22 BT21/ [Tl6 l T6S [TIS ri25 Bn8 ITl6 IUS 8T/6 ATl3 LT6'L/ LT26 XTIO IT/6 ~7.75 ITI/ FUf. l 
~r,,-"~~~~ __ ~ __ ~~~ __ ' __ ~ __ ~~~ __ ~ __ ~ __ ~~ __ ~~ __ -h~~~~~~~~--~~~~~~~~ __ ~--~ __ ~ __ ~ ______ ~ __ ~ __ ~--~, 

G~-~~';;Ic);: t~_;; .. ~_;~ '~;;--';6 .. ;~·--2-4--;~3-2~- ~/~;'~O '-;-; l-~ ~~;;-. /;~~~J.l:~:-~~· ;~~~::::-:/ -~~'~:~~-'~~" ~ ..... ; ~ .. ~ .. ~:~~~-~~ .. "~;~~ ,--- ~ 

"'" AT'S6 J)T2/, ,AT60 liTa" ,ATS7 LPlO 4r83 LTQ4 LF/S L12.6 BT'l6 AT60 LTTI AT60 Fr82 AliI FT79,flTII FT79 A Til FT79 FT79 [T31 BTI2 8T31 8r31 BTIO FTI6 FT66 FF'3 ~ 
~. 
~ 

SlOP SWlTCHES 
(Lru, 1bc.8F) 

ADDRESS 

51-1 ::. Btl 21 =101-'040 
52-1 ~ EM 22. = ItJPAJ 
53-1 = 1M 23 -::ItJPAZ 

AI"P = SI-2 up 

Buss Shared = 52-2, "'P 

LAsroME = Sq-/ Lip. 

M S SWITC'HES 

ADDRESS (i..T,U L<!Jc.2IA) 

s, -, == Btl 26 -- AIO 
52 -1 = 8d 25· AO~ 
5 3 -, =- Bit 24f -- II 08 
s'l-I = Bit 2.:3 -, A07 
S 1-2 ::- 8,1 .12· .... 11,06 
S 2-2 = B/t 2J -- A05 
53-2 :: 8,( ~D - A"~ 
S if- 2. = Bit ''1 -- A03 

(IN/~FP tiNE (LT9Jf L"c •• Z3A) 

.51 up = On Line 
51 down = CIt'/' tine 

N~te: SJ LfTc.22A 
mus/btu? 

fJPT/(JN 
8S = Buss Shan'nfjo , 

AB S :: Buss ShaY/ng 
AzOp ~n{y. 

BtlSS SIIARIAI~ $/"P 

MENOR V 

• . 
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!1J 
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',-
'--! 
OQ' 

$inglp Phasing The ,SlttAP 

Set SlOP t~ SJ;'!ltephasemtnie C::=£p '
1
8 R It, r 181f 

'0 0 II ':Jdreu 21127 .111 
10000 wheye F< = :21'6 

0 I 

RUIl Tl delay Lirte ",nee UD Z:I~ f< III I'A 18

1

,q 

:0 o~: :Jdr~l$ ~r7 ;£'1 .! 00 0 °, wh~rl! R::. 
~/~ 0 

! 4 

I 

u~ 7

1

i Rill lilt lIlt! '16I~Z 00 0 ~I 1t6 

RUJ'2 Tlr/ dela)' Line tw"e~. 
' .. :0 0 ~ 'ij!i.~'S Whsr4 R~ ~ 0 

(J TM pha.~e) : 
o . 

1 

Read SlOP .slqnals ~~ ., 

.. ••• _._ ... __ .... _ ... ·4~_ .. ". ..... 

i 

~ 17 18 . : 1'1 
Grt7t;tJ 1 I FIOIIt FIO/13 I rl-tOIA fMOl8 

i-,,"up 2 I FIllA I FIllS FIIZA ·~-1128 Fll3A F.lI.18 FM~/A I rJ.f2.1B I FM22A FUz28 ,1'12'1,4 rlvlzll8 

. G,.tiv.p::3 ~/'" I 0"318 FM32 A F#.J28 FMJ:JA 'FM:J:JB I FM:J9A FM:JlIIJ I FMI.JIA FMI.J18 "" IN'A Jv!wB 

6J1'~I.'p· If Q"i:) 516 SI7 $18 SI'! , $2.0 521 I S22 523 SZiI- S25 S26 

Grou'P S C!0?O BCOI J;CO.2. ~9C03 Beoll 8CoS eC06 ' I BC07 ScoB BC09 B(."IO BC'II 

Grt7l-~tp 6 I CNsn< Pf(/ FS FSL. AV~ RS I<SA sc Je II? FAieF MP£ 

~r(1"u/J 7 I STIL I 57 r1J~ srTME. I STHAE ISTI"p-"1e:ISrJ"PC£ SrJOPH ISTlC'PB.t I SrCE.l I ST L.;:r I SrZBcI ! ENO) 

6-r (7(,'P 8 I /?J<O RJ(J RI<2.. 1?/<3 tAt IAZ IA$ ~At ~A2 l7AJ LRt l·l/?2 

6n7up <1 ~B 1<88 kef] RI)8 kAA I<A8 I<AC kAP SAA SA8 SAC SAD 

6,.O'ul' A I WBA W6B W8C. lwBO JA8 JOB JCB JOB I}/AJVl7TIIE~1 AJO'P 

16, I? 

Return SlOP 1<7 nO'r/nat mode 
(RESEr) 

18 /9 20 . 21 22., . 23 2Jf 

r---;- 71~ Rill 1
/6 '81'" ~ lfl27 3'1 ~_O ____ .~ ___ .~ __ ~O_O~I~t1~dS~d_re~~_~ __ ~._'_O_O_O~O. 

25 .2~ 27 

where I? == 

0 0 2-
3/

1 

0 0 J Jil 

0 0 I q ;1/1 

, 
31 

Zb'C2 f 

[Iv'L}r.l NSb:VICEJ ("/(,/) C"t/r 

)4 we HWI) ,) .J I 

S27 $28 527 I __ !~~-J 
8('12 BCI3 BeN I 8C/S I ... 

MP~ MK~" I M,,~J IH~ ,," '\,- ..... '-
1£1.102 EN03 1£111'0'::1 0 V: CLEt1 '{' I 

LR:J ISWRIT£ ISR[IID I C""D~[) 
1<,48 I k.tJ8 I /(CB I Kt'8 

I Px~A I P.R~B EO"CYC'A/ll,~(f.4f,-·Ji.o/11 
28 29 30 3/ 

o I 0 
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NTIS/to 
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I I. . If. l i ~ ........ . 
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.--~--, ... ~ 

~--------------------------~------------~~------------~--~ I, t 

I-

t-----' ............ ljn ..... ~~-rr,S ()"o/~ 1·-:---1---- ~.-.:.~....:.. -. ~.--~- .-7'''--
t . 

r----- - _ __ DO" 

t-

I 

. NANCTIIER. 
£}IIpry 

~- ----------+-_._---_._--
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t I 
I 

1I500()/J 
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1 - ~ I-
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,/ItIAT,(fPA 
rlrllltl4SHARE 

FMUA 
kPIUJ. 

MPf(? 

FMZJlA 
MPf( 
K/l8 

f)R[A{)T~ZqO 

FM2'fA 
I-1P" 

£»02.. 

FM;!.JA 
#11 r ;.n.Joz 2A 

TM'>':::f:'/1 
TMBTR1PB 

R£5ET-l-

).'K£5Er 

TM.~;:;af/g 
TM_~2;r,/1 

TN Delar Line 

FM()IA 
~"CFNFNCAtO 6 

FM()IA 
FA/CArt! 

NilS 

FNol" 
#FNCF 

~SLI-A/FNA5C) 
NIlS 

FMIJIA 
C!R{) 
Rs 

MlSIt 

01/JA 
(F,sL+)./FS) 

END 2-
FM1IOl.2.A, 

rMllA 
NPI? 
NR5 

E/oIA8LEI.II 
FNJI/A 
RS 

NR5A 

THAiRIPA ;O~ II, Tur<aASJlId?£ . 

MJ(tf ~28 

iMArf<IPB 

!M!?flAII 

(SIOP) 

TMA()CC/I 

TM>OCO /2 ~,}6 13 l' TM~Cco-' 
TMAT~IPA 

H ;tvlAooO-Z. 

:zB THAOCc-3 

TMSOBO ~ THA08c 
rNATRIPB ~-p---.--

1'#5'120 ~ TI1AI20 
TH,4rIUP8~V-~ 

rM,4/&.:'-1 

TMAlbO"2. 

TMAlvO-3 

'-123.'.,.......,.0_ TMAI60~ 

• 

l"HL()OO ~ TIII5000/2 

TMU2.()~ 

T/¥1I.OItQ ~ T""SO'lO 

,14loBO ~ }./rt4~o80 

TMLoBO ~ ,}-(50$0 

rMll20 ~ TM51Z0 

7M1.1'f0~ TNfSIIIO 

TJw1/"2.00~ 

r.~~~- TH8CCO-/ 

r!18t'oo~2.. 

THBCCJo-J 

~
O2. 

r/l15120 0 c 05 rHBI20 
tMSrlUP8 

THSI60/2. ~ T118/60 
TMBT,t(IPB~ 

TMStllO 
[).fBr/uPS 

1'#/821/0-1 

TM82'10-2 

TM6'2'10-J 

L-£J.oo-... TH8Z'IO-1/ 



!1Ar~EAP 

CYCLE 
NTI(SO~O 

MA'IR[AO 

Fast Memory (TN) belay Line. 

~I O~£AD 

NIV<.O 
f(EAO 

T/lS06c 

(SlOP) 

CYCLE 
NT.R.;020 
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Z~P7 
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STINE .2f. 
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UP'I 
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upq 
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ZtTP¥ 
IjCoB 
ZGP$ 
Ie 
Z6p~ 

hl'l18 
Z6f';] 
5:111 
7(;PfI 
BCo({ 
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Service CDnnRcti~/1 (SICP) 
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FIOlA 
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(13F3~) .. 

S/rI =sc '. t •..•• . . j •• I . , 
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(sP/S) (.2..1£400) 

TISJ60: FIOlB ("1£2.6) I I TISS60: FSF OI£:1S) • 
(11/)2.6) . . ! (1/1)0#/.) . l'uHd/6M S~bC I 

. . FMOI A ~5B:J~) : 
. 

rrS2'fO: FIICASC (/I~33) I. j 
(~O28) , ! , 

-, [AVtl]=NFSF ; , 
IIFNC'ASC O~F.l.~) , 
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. FMOIfl. (5'839) .. . 
. SliM:: (rSL+IIFNCASC) rMA/~O: FMOl8 (:SS2.c) '.' . e" "-1 . ! -

{setS} (i.z.83'~) (2..3A22.) "'S': 

rNA 000: NSx.o (SFOI) - ~BIt>O: AlClRD u"r~l) 
(23A28) d,.r;,s lc d~T;' S re9· ;$C I8} NOUT (t&FL8) 

NMJ< 2.{;'C-¥4'J 
T/tI82~(): [1IIJ:"/f/CAsCj ': F.IOIA (!3F.J4IJ 

TIwfSIl/O: NltflXOO2.AI7)" NMI)XO (/2AI8) , (2.3AOI) £~CASC : FIllA (2E()3. 
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FMOIA (S839) 
S£E SERVICE C'ONNECTIt:JN 

I~ 
FIllA (2.£0;5) 

Sir I :: RS (/~e27) 
(5.015) 

t 

TI5:1.1I0: JAXll1 ('1Clil) 
(#P2.8) IttAO-1j t"uJO-"I 
~" 

TZSOOO/J: NfCYXO(/6roz) , , . 
(iilJO.z.) , d~(?,P5I",·el'ay .rdy~,. 

L£A.F6-AIt:t.,,-,cGIIIC.M}J'Ntl14J,::: EP (.21E.1.5) 

n:.s/6o: FlUB {"IE 2.. 7) 
NJ)U,) SERVICE} (131='.2,7) 

NFNCA5C (16F2.6) 
1£D.£1: cD (2.IJfZ,3) 
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Cc:tRO.IV(tUTJ = ~.r (J/£#6) 
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It/x [) (19F~6) 

DAOR-Jf.4! C.'>' 117.1. 0-# 
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~.~~··1!MLJ 
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~/5) 1'1£27) , , I 

TMAootJft: NIO'xO (161'02.) 
(,(C02) d,."p..s t~~d~a" f~ne!J. 

r/1ACCO-:;! £S (/lE09) 
(2..:rA28) 

TNA080 : tPATAERp..n .. l/rEJ;;STJ~PH (IIA()~)· 
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I ___ _ 
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TIs.320: CI(JAOJ = STTDE (IIA2. 7) 
(~O2.9) DATA£R/?(9A30) 

LItJAJ] = STU_ (JJAJ.6') 

TISl/uO: rrOA2) = eM (/~C4'7) 
(IIPI7) ___ -

rJ:5 t100: LEP]=RSA (II£O:V .' 
(liP 07.) N.sERV~ (9;:"32.) 

rr.s5bO : L$Tl.t..NF"l.5IL.. F'LHT£1=ST:I"PH (JfAo9) 
('IPO'l.)..,.· FMJtIA (58'12.) 

• ..-t'JI'"." 

TMAlio: fFlLCE.JA:51 =ICAO(21£23) 
(1.3A20) STeEL (#AOO 
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STl/EI (UJAJ.l7) 

LFt.CC] = It:JA2 (21£15) 
LsrItJPIt7:: I~A3 (21£12.) 
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(1(.35) ~srl~PH =- NSTJbPBJ (/3F~5) 

~J.4" htJ>t' Iu~ bu.sy. 

TM8120: ~SA (IIEO;]) 
(3CoS..) 

TH82.I.JO: FI()JA (/3 F.1I/) 
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rermin(XL Oralel"': 
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I~A3 = It7P errcr 
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(JRDETl (JOT (SICJP) 

FJ OIA (13F3'1) } 
FMOIA (SIH9) SeE S£NVI('£ CtJNNECTU)AI 

FIllA (zc03.) 

slrI = RS fI'fE27) 
(SDI5) 

TISOOO: £IR.FG-AICf'r6-HI0,HYNVHj= EJ) (2.IE 33) 
(LI{)OZ) NPIl (!6COI) 

FH31A (StJIJ.) 

SjrM = MPR (J6(,0I) 
Gel' and (5 CIS) 
cliSp~se cl----
'rsf, Word TMAOOO/I: Ns.xO(srol) 

('IC02) d..."ps l:c:rcleCl'S't:~. 

rNA 000 : SJ(CA (J02') 
ftlllQ (13001) (23 A 28) CAr~,. t~ Sreg. 

TMS litO ~ "Ml.x()(i.2AI7~ NMUXOfl2AI8) 
(~C03) dY(7)Jpec( to cleqy M,e.9' 

/YMWXO (!~S~3) 
r «reps wnle INk !tHe$" /~ I"e'et 
L.A/CMJ = HRt: f'aDol) 

CA,.e7·+J 
me,..,~".)" ".~"u,st. 

t--~~~"i:f---t~ [.-p~I<J = MPI'< (16C'01) 
~ ~ fD(;J =- MXM (l6E'I.) 

PI} :: HP~ (1#(,03.) 

, 

} 

TIS/£-O: r J He (~£1.7J 
('11)26) N',""CASC(l6F~4J 

CDCR] = Cfi!.J) (9t:36) 
rlOIl] = cvr ("IF 3'7.J 
ft~RD.Cl/TJ =CC(~E21) 
fEOJJ:: ED (.21£33) 
S£I?VJCEI (/JF;J...7) 

TJS320: FMJJA (/5812) 
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+ 

iMAI6(): FM318 (05802) 
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(2:5A/tI) 
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(',JCI9) STI~PH (''fA09) 
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(23A 01) fNSTMAE _ MI?C.z J= FM32 A (G.807/ 

fs TMA£J= FM33A (5L1t7.2) 
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1 Cha/n/n Mt>d,'1/(?Y' WaS' h-ue 
I Men/cryaddyt:?.5s f?rrCY'. 

FM32A (5807) ,- - - _. - - - - - - - - - - -- - - - - - - - - - -" 
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l;cz;tJi'r,. I#, c-laaHI1,L. j iM8000: £STIOPM£ ~SrJ~pc£J.=. STIt>PI/ (IIAOV- - - - .... 
I (23111'1) ) 

THAooo: It7XM (IDOl) I 
(z JA 28) r. tJ"iu' 1"(7 J(7"AO-7 ,\ : I T M8080: frRA7:: TRAJ (16C~N.J • - - _ -<' 

LMPEJ: STJetPME (#A21./ I: (JC'9) nm~l7lbU5 TNA i 
TMSI'IO: £TRA.NI1P£:J :: CAXM('~2."'OI) • - ..J -) Tp.15/J.f0: fNtlKWV.J:: BAXM (,3P3.'I). -+1 : 
("coS) HCO-7(fi)HDO-1' I~CA "9' (lIeOJ) Ml:f5-7(1i)MC(/-i'iVM/)o-7r~8AOO-l8 I 

fBI<..WOJ:: 8.4)( MOOJIi) ~ 
N85 -7(j)HCO-7(i>MDO-S r" BAOO·/~ : 

111>1061(7 BAIT ~/)71"~ BAli j 

TM82i10: LTRA.N'STIt'PJd ~ FM31A (S812.) -- - - -
(23M'!) lNTRA-I-STJt>PH J :: FM33A (5802..) 

l r"anslt'Y' in chunnel. I ~er and J dIspose trl '" 
2nd. Word t t : 

I.. /tIIl(l(13001) -. 

P~I( (13D,27) 
r:rrfifJJPjllJ • 
~ eE lU.1--t 

~ 
(0 

-\.)J 
I 

Q; 

~ , 
'-

~ 

FM:J3A (5802.) 

SjTM = FM33A(S8oZ) 
(SCI5) 

rMAOOo-3: S 31 (80JO) 
(23AZ8) 1'_t7dt:tf u-c. qcc.ess 

,M5I"10: A/MJ.xO (/.ZA l)/NMVKO (I.2AID) , < 
('I co:]) r. ti-rcued ('6" cI~etr Hre,.9. 

I.N.JrItI'PI/) = /tiNt; (I:1DOlj 
",~m"r'y re9'ue~r 

~(!11 :: MP~ (J6COlj 
fi = MJ{M (J6E1/6 

PE :: MPe (l6C02) 

FMS~A f'S801) 

SlrM:' MPR {/&col} 
(SeIS) 

rMA OOo-z: ~LCLEA R (1'iC.lB) 
(Z3A2Jr) 

rMAOBO: lMPEJ:: $Tl(1p/t1,; (ItA2-!) 
(1C") 

rftfSIJlP: [ilSTI"PH] = BC~"" (JA/F37j 
("(""J) HCO-7@H/)()., II} 8("','~, 

TMAltO.' FM:1'1/3 (.J84fZ) 
(2.JA2C) g "ND J 

f SrJ~PII =IIFJ.Cl.£AR 
1-/)~.IJII·ASr.rJ.IZC (Uco2) 
J)I.£P.FLIZC . 

NMPE 

FM~/A (S8'12) 

slil1 ::' RS (/IIE2l) 
(SCIS) 

T""Aooo/l: NI~XO (f~F02) 
(LlC02) dl"Y:',,:>.s ~erclea"..r6"'~. 

TMAOOO-.J: £$ (,1£0'1) 
(2JAZB) 

TMA 160 :FI"I'IIB (4'A:J9.J 
(2JA20) E"srItfPII):: I(7A3 (2..JEJZ) 

TH8(7'10: /ilS770PII:/:: NF'LX() (''i8D) 
(ZIICJS) tJ/;r,,PS I~ el,q~huys. 

, 

+ 

TMA/60: F~338 (JBn) 
(23Azo) IA~A XO (2IfC#~) 

. set" I.., rl'.9. ref OJ 
set- bA ,ref). l~ O~ 
.ut I?I< ~!l.a,./~ 

1"18,,'00-3: RSA (IIEOJ) 
(,l3AI3) r"SA.EOJ=NSERVIC£J ('FIB) 

rMB2l/0-4f: FIr'IJ'fA (S801) 
(23AC,) 

TMBOIIO: LFlCJ.EAI?] = NFt.xO (1'I8S.;JJ 
(ZIIC3J) an7,psI.,c/n:ry ha.,s. 

rMBJ60: [i:J..CJ.EA/Q:: FLXM f'zocil5) 
(;SCIB) HAQ- FLDC ('11)21) 

HA I - FL1ZC (9D'I6) 
)142, -+ F"i.cc (9Po'1) 
HA:J -fo FLICE (9'P&'7)y 
HAJI ~ rJ.Hr£ (9P01.
MAS ~ rJ.///£ ('1POI 
MAl -.... FLSIt ('D3'1) 
HA1 ~ F~SKIP('DII2) 

THdJ.~O: [D~,II.ClEAIl] ::: FM).IA (59U) 
(Z:JAol) COJ.n.rLEAI?7 =- FM2'1A (S6Z7) 

JNFLCLEA/?J = ~M'IJA (58"1Z) 

TMBI2.0: RSA (I/EO:1) ~ 
(JCOS) 

rNB 1&0: DtSTIbPNJ = Ft.xl1 (20t''I5') 
(3C18) MA 0 -. FL/X (VO.z.I) 

/tIA I ... Fuze (tfo.,;) 
MA 2 ... ~'-C'C' (q~~f) 
MAJ ... Ft.ICE (qP07) 
MA'I - FVITE (tlPo:z.) 
MAS - FOliE ('loof; 
NA' - FiSI/. (tlP3") 
MAl _ Fl..SltIP('1J)11i) 

rM82..~(): F IOJA (J3F311) 
(Z3AOI) 

'. 

R.s (I'I£2r) 

IOR(I'IEJ7'2,. 

DtJl( (21£ 38) --, 
£J)I (2IE3~J 

£.I) (21£33). .J 

I 

I 

I \. 
~ 

I~ 
t) 

I~ 
1 ~ 
I~ 

QJ 
\.l 

I .~ 

I~ 
I 
1 

~GA (1I1e1J) ~ I 
. 1 

I 

PS(NE~?l..-J , 
ES{IIEOfl.. .. I 

I 
It1AJ(21EI2) .. I 

RSA (IIEO~) ~: 
I 
I 



.Data III .lJXI (SlOP) 

P"~fet oIIO"'"y (7,.d~,. c:t(~t 

SI(£AJ)EN (2.8AI7) 
A4AYRF AJ) (llfBIS] 

JItYt'<I' I., 'I/Ie/,' 
<!I!I,<:;, . .Ie- ,til C.C 
/<K,"'. /,..-,.11 J1-
[' M/fT •• (15817) 
"/';, r (JOAOZ) 
[~'l',~'7.NeA,j'j = 111;"/18 .AlABE.AI/<.("A',IJJ([)f1 
[/VI;>A". tJA If} = I</tF,' .NI\I:J~. ItIllr6'. N 1(0/1 
[H/II/.M-JAI;.J ~ AAf' • .K~:fo·. /ll'A'f: • AlA/)8 
'F41/.uA/~·1 :-I'.AS.lt.1f6.'.J«(b.A.lK/)8 

FIOfA (/3FJ'f)} 
FNOIA (SB.Jq) Srr SO<vf(t- CCNNrC'rION 

~ 

FIllA (2£0,3) ,.-- --------------~---.. _. 

I 
RS (1'1£27) I 

~ I sin =RS (1'1£27) 

Datr:t ILf!1W _ (5PIS) 
TI5000jJ ~ fix. r6AIC7I F6I1IO.MyltltlMl~EJ) (21£33) 
('IPoz) NI~)(C (IUoZ) - '/) 

d'l71H Ie cl..-a, IO't!'!J. 

T IS :t~C: JA XIC7(9£: '1)/ JXIt7{ ~/r05) 
("/)Z8) IoA011c JAO-7 

.JAB (4' f.t' ("'I) 
AlI2.C>R I~ I{TO,f ... 

L.....-

TIS/6Cl: {"IIIB (~I L7) 
(~I)U) .t;EA'Vlcr J (130 V / 

/l/h,/..'/S TJ~5 0' .. d70V~ 
NTNC A,sC. (;. n.c.) 
[,ftlJ.JJ: EO (21£,3:5) 
l,y(7NO.IVt:?~TJ: PI (~£(/7J 

d«l« /~/ 
NJXO ('1COI) . 

aU'/!J tco clt!'g,.. Jre9' 
IOX [) (18F#5) 

lJAOK-7R /(7 ICAO-7 

) 

J 

71S32C: f1'42¥A (5827) 
(4/02'1..1 JFIU (JJI815) • --------I 

In'(1 15 .j; 11...-1. 
fNEOI /~91 (11£03) 

TlS/ic'C: LPC • .li7Arl/l AI.J::S17l>£ ('1 ... 27) 
(1/017..1 OATAER~('1A;$O) 

TI5450: fEJ)J;: RSA (/1£03) 
(qOO7/ lEtJ.RSA./= NSE/<V/,E~ ('"'Iris) 

fISS6C: NIC'XO (i6rozj 
("1"'0",) t¥n'P.s leo clt!--q" JO,.t"!I. 

[NEJ)J~ r.//.1A (iEJO) 

, 

~ J 0.,£ ( .ldf:r.!!) J ~ 
...... 

__ E/).Ll1LJ'3~ ..; 
f4- YcJ/~ 1:;1:-:-l .. 

'pAOIU2IEZ2) ~ 

IPA.1M~ " 
p.gt~(~ ~ 
PAJ..~-,rl$ ~ 

tI/d2 tor. ":::: 
Q 
~ 

QJ 

~ 
~ 

~ 

WRITE lilt~ ras t Memt:!ry, 
OA9J = RAXJA (3oC~7 ) 

,),40-8 t~ W/RO-8 

SWRITE = JFIlL. RI{O 
(:J21318) U'IBI5) (:IU.ZS) 

.slrl? ;: SWIUT£ ~ CYCU 
(,32A1S) (32818) (joAJS) 

rp.so:Jo: W,(JrE (Z58U) 
{31 A JIf) 

1'R.$060: fA ,.e9.t'~LK .. e!1' 
(IIAJO) N.JFIlLt2,'1AU) 

--- .. ---~-.--- -- -

" '::'i;.J'-." 

TR.5120: NENPTY (lOJC3f),------------.. 
OIA1.6) IA'~'1.t'J 

RJ< ;~.- J 
NJA8 (268'1S.,) 

T RLlSO: W/RItO-S" Ie .RAo-S 
(.rZ,Il2. I) 

,P5L>O: f£tJJ = EI'/Pt('132~) 
(3/Ac7) n·/.,t!'-IJv~.s EP 

READ !roJ?'1 Fast Memory, 
A 

( 
+ 
t 

[Alk.48. Alk8B.NIcC8.NK[)8 J 

SNEAD =.S;<EAOEIJ.NKD8.,,€MPTY 
(3Z6"z) .AI(I(~ILLJ .ItIHA "N~AP) 

Sine. ;SN£Ap.CYC'L£ 
(:J2A/~) (nBOl.) (JO,US) 

TRS()JO: READ (:10/001) 
a/,f,;JII) 

TI(SC60: ~ATt'~.leU(T~~. 
(;SIUO) £Q8J,=SAA (L58l1~ 

TIl5/l0: J.NME'.J= I<AA 05AII") 
(3IA~6' ESAA.I<AAhPArIlOCz6B37) 

CA T~.J+l 
~K,.e~+J 

7,t?L2JO: fPATN"J~)10IJEO(IJCI7) 
CQ.A".) _ KAv-711?/(AO-7-

'B(,c~ TJ.7=NSNEAD£N 
[PArIlO.RAeJ =: KAB(:J.#BIO) 

r~J.90: !i3cCJlTJ:/: k F.FLLJ (50A2J) 
(:SIAOS) LEHP1'Y.E,l./DIJ=EAlJJ2('IS27) 

( 

+ 

+ 
LKAf?AlK8fl.NJ(C'; .NKlJSJ 

.!R£AP = ,sKEAOEAI.WI(OB.AJcMPTY 
(:W~OZ) .N{kFILLJ .#MAyl?£AIJ) 

51rR =.5XEAD.CyCI.£, 
(.r2AIS) r.nBo2.) (:10AJS) 

TIl50JO: J(EAD (:~OAol) 
(JJIIJII) 

11l5C'bO: ""'I'f>(j.ro ll<'1'"e9. 
CSIA30) fRA fJ'J= SA A (258415) 

T~SI20: fkA8.1I1((J8J~J(AJ3 (25A~7) 
(;JIA2'J CSAA.JcAB'/ :PATIIJ (26833) 

~Arej.;j 
Ill( 1't',9 +-t 

71(~230:fpATIIJ1~MO[J£ J (IOBO'l) 
eUAOZ) RAO-7/tl k80-7 

fBa~ TJ} :/{SKEAPEIr' (27AOI) 
UA1111.RA8.J= !(88(-l1f827j 

TI(S1. flO:/8(,(,'ITJ]=- kFILt...J (JOA2J) 
(~IAOS) 1E#PTY.ENlJIJ:EAlP2 (.,82.7) 

~ 

+ 

• LKAB,XB8.NKC8.N~D8J 

's1<[AO.::. 5REAO£N.NkDB. N£MPTY 
(3.1../302.) .N(I<FILLJ.NMAY/iEIIO) 

Sir/{ =SREAO. CyClE 
{31AI5) (:12-B02..)(30IU5) 

IR5'O:SO: A'EA 0 (.1OAOI) 
(3IAJJI) 

T~SO~o: OA,,,!}. tb lR,e.9' 
(3IA10) £/?A8.l=SAA(258115) 

T R 51Z 0: Y.A 8. kIf8.#KCB.1 =/(AC(zsA'I4'-) 
('5IA26) [SAA,xAcJ-:PATJl3 (2~835J 

(/,,,,e~fJ 
RKr'ey+1 

T/U.230: IPIIT/lJJ~Mt.J[)£3 t'/JC~J) 
(:J2A02) RAO-7 te I<CO-7 

LBCCLfTI.J =N'SIZEAIJ£AI(i7Ao'; 
lPATP3.RII8.J=:J(C8(2<1811) 

rRS290:/iscClITJJ: kFIL.LJ (3oA2.I) 
(3JA(5) fEMri"; E)lP.J.J:EAltJ2 (qI:JZ7) 

" + 
+ 

fkA8.K88.KC&'. NJ<PBJ 

SRO/) =.sR£A~E".#kJ)8.N£/t1PTY 
(32l:iOl). A/(lrFULl.NHAyItEAIJ) 

.5/TR =:5READ. eyCJ £ 
(:]2AIS) CJ.2802.)00A35) 

7R50'50; REA{) (lOA 01) 
(:S/JU4) 

rJU060~ t'A"~ 1'(7 LK #'£"9, 
(311130) l,('AB7::-5,41.(2.58'15) 

T RS 120; fkA8. K138. kc 81= KA P(2SAIfV 
CuAU) ffAA. K,(l>] ~ PATHS (Z6B:T'IJ 

"Art~.,. ,.j 
I?Xre.,.+J 

rli12JO: fPATJlSJ ~M"J)£ s cz..OA2S) 
(.U.A02) I<AO-7r(7 KI)(J-,7 

/BUll T1J::ItISI?EAPEN (J. 7AOl) 
IPATH5.f(A8J=XPE/(2.'IS25) 

TI?SzqO: rktJ8J= kFlLLJ (30A21) 
(:511005) LEHPTY.ENP/.J::£NPZ ('1~7) 

{N8CCllrt .1tI£MPT"YJ I / fNlk'cJlr]. A!EMPiy J -----' [418CC'I r./. AlEA/!PTY] 

FM24A (5827) 

SlIM = IIMR.II.(J(FILLJ.rEN.o2) 
(5(.15) 

TMADOO/I: NWHXC' (;2H'I5) 
(IiCol) dllt '., /1" .It-,~, WBA-P 

I./Sxo (!iN'1) 
d.t:'I-'~ lt7c/C£t, Sre9' 

TMAOOO: .sXBA (JPI8) 
(~3A2.') BA rCillo S;('!l. 

W8SET rtoB35} 

~ .. ) 
~ 

.set's up k/BA ,[) 
fNBAI7.41LUlI8.J<4eJ: WBA(2"C2~) -

NZBC2.NFN02.NSTMAE 
t t 

TMS /010: AlMi.;( (/ (f.2A 17),)lHV~C' (I.tAI8) 
(JlC03) dn:'p/,,,d loc/~Q" MTt>1' J 

[AlFLSI<JP]= MI.'R (1.3001) • 
!/.IB/(WOJ.: PAn-'T. f -~brtest-a hr 5"lcr't!'«. 
t B/Cwp J:; 8A"':'I.fI Iit"/J./ln /b br slo;rd. 

8AO-I&' -I ;ISAI7-18 /¥,r I"cn-,."rrllt'r/ 
ai·eve q-r"(lItt c7I'I 

BC '~!I. - lIoll.yll'S to be .s-tOT('q. 

n1A160: rNl'1B(3807) 
(1..3A20) LNDkW01 =M)(kr(i6E3/f) 

K ... t!'g./~" MY~9' 
W13A-Plo ,",lIVIA-/) 

-+, I 
I f ~ IIIRQQJO()i) 

\ I 

/i1Y84IT.BAIB.kB8 J':k/860~CZ7) .. ( 
L+AlB.4I?' AlBA 18.fl/BCC f .J(KS 

t;'SAI7.N94/8. J.(Cf? J 
f#84 17. SA/8./O/BCc} .l<c8 ::WBC(2'1C12.) 

CekwDJ=Mxk8(1tf£2Jl) _ +..J 
kAO-7 !t? 1'11/0-7 ~ WltA t~ IIk1D 
/(00-7 ItT MCO-T , WD8 t, /IIIWC 
kCO-7 1'(7 MBO-7, W6' r~ ,",wE 
AOO-7 I'C' MAO-T, W5£1 Ie> MIA/A 

~I 
~I 

~~I 
<Q' I l't I 
~" • I 
"-

-INB47.IYBAI8.NBCCI.KBCCZ.KC8 

Af"8A ' 7.8AIB,XP8 J' 
-I-BAI7.NBAl6'.N8cCI.KOB =W80 ~ 

-I-N'804I7. 1311111 ,N(!Ccl.KBcc.z.../(D6 (29"") 
+Al8417.NB.4/6'.ltilJCcJ .N'lKcZ.NBCC.3. J(PB 
.;:;. BCCf/TJ + ENPZ 7= NMAyli'EAO (/'t8<l<l) 
l+6'AI7.fBAIf? J' -

TMA09": lHAYI?EAlJ'NJ3A17.#BAI1-= JlKI.~Nl(e6/NKCBINK08 
(3C:J~) £H.AY~FA/) .NIJAI7.0AIII = K.46 ,NICB8, t.lKC~t.lI(P8 

f"'.fV/UA/). ~AI7.Al8/tJ8 = kA8 / I(B8 ItIKCB,NKP8 
~HAYRJ:AP .BAI7.8A/8 ::1<A8/ 1(88; ke8/ ItIK/ltl 

~ I 
~ I I, ,&wpor).1 lAII.J= Ilfofll.(J rJ9CJ~) 
'-'i -

l 

"'
~ 

~ niL + rH'IIA + 

1'Ms2..IItJ/I: A/X>«()U'I80S') d,6P$I" c/t'Qy K ''9. 
(4C07) 
TM8080: r.HK~.A/AJll:; 50MEt9/ttJ7)/5TJI7PI/("IAOV 

{:Ii/Z8COTl5]:= HKFI~J..t 
fNHAYI?EAD.NBJ.J7.IIBAI6'J = NKA~"'ICBB I NK'fJ) IIKDB 
lH ... IAYREAD.1I8A17. BAle J :: kA8.1NK8B,NI<C8JII~08 
fNMAYRE.AA 8AII , /1134181 = kA8.1 KBD I NKClJ,NKD8 
fN)(AYREAD.EAI7. BAle J = KA8J X88, /(c6' ,//(KM 

7118160: tzecoll5J.: Z8C1 (15C~'1J EUV bJ't~ ct?u"t. 
(3C1B) 
rIlB1'10: S/?EADEN(ZffAI7) 
(l"SAOI) [NZ/3CcJ T Js1= HAYIlFAP(jIfYI5) 

rzeccIIS]; STZ8rJ ('1AClZ) 
I IV'ZB077 15. ItIE,v.o2 .N STMA E}: F'M21! A (S82 7) 
~Bc()rI5.Ftp('.N5T,Ml#fJ:; rM3/1f (j;812/ 
LENPZ.~8COT/S.J{Fi./)C -IJl'HAEl = FH'IIA(!ilfllZ) 

FM31A 

~U "I/tA~ tJrM"9 



~ .. ".~ 'i'~·~"rp.' ~~. +:' l !,t·~ tt.l1~·'-' 

i , ; , r • t , ,; +--............,.. It .; t, '" I 

• ~. , , • . ~ ...,! . ~ t ' . 1 .J • 
: 'I FM4JA f 

r-------... ~ -----...;;...j.,. . ..,.....,.~--~-j+----."'" T ~l·1I1 ~ ... ~ ~ .. ~ . 
I I I r ' - I " 

I . 

----t'" I 1 f 
"9 __ ." .-....... _._~. ~_ ........ __ ....- ... __ ,. •• 

~. .,- 1-' • 
i 
I 

~ :: ,.: 

:",'. 1 •• :_ ••• I ••••. 

,. f I 
"-

,/iii I/~ 
1 ~ I 

~ . ., . 
. I 

~ :"jt~: i! if, t!-:~' ~~~~~~' ~I~_' ~~~~~~~~~~~~~~ 
i t 

: I 
I t 

~ " i -; ~ 

J)at'q )-n .PXt conci"usd 

..! .~ 

, 'I ., j : ·1 NED I I I 

; t ; 

; 

FH41A (5SJlZ,) 

sir"" == R.s O~~1) 
(S('S) I 

THAooo/J: Nro,Xo 06roJ.) 
(~cz.)' d'Dp5 ~I? d~" ft:t Tr9. 

TNACOO: ES (11£09) 
(Z3A~6) 

; ., 
I 

1 
. ~ 

THAO,I1: tJ.-,ArAE/lR.FLNT£l= STICPH('1A09) : 
(3C3~) I 

I 

I 
i 

.. -. 

I 
j t; 

t 

! 

1 
1 
; 

; 

! 
i 
I 
i 
i 
; . 
" I 
I 
I 

: 

'I II£N[)3 

THBo;,IOI tel/AII/. A/SrI .. PIIJ:::NrJ.K:; (1'1-8:53) 
(24ft:.Z~) «,,:IPS l .. clt'O,ll~s 

TM8JZ.O :, .RSA (I/E03) 
(~OS) 

r/ttlsJto :iCIIAIN./lSTIqPHJ= FLX"" U()CI(» 
(.JC/8) HAo - ~I.~ (9Pll) 

MAl - FLLZC (9P'1'; 
ItIIA2 - F/..Cc. (9DcJf1) 
HAJ - FUCE (Y{)()T) 
If A 'I - ~J..Jlr£ ("DOl.) 
#A; - FLIIle ('fPC/) 
HA' - FLSII- (';)3") 
/t/47 - Fl..SkIIC ("O~l.) 

I 
RSO¥£tT) , 

~ .. :.- y,r.£.z'.Y~ J ___ ualu.J~ 

~~'_ra ~(UF..uJ_ -t 
:l4gA rllEuJ 

IR (~II~O) J 
~x ~2J1U. ) 
J/( VEl) I 

"lJec !J 

I 
E S 0/£(9)1 

RSA("JII03) I 



Data In IJX4 (SlOP) 

Preset dtu-/n3 ()rdeY' ()ur 

-:I"',-IIJI-M (.I/1f/1I0 
MA ... "'" AJJ /1";'11,) 
JA "'.J. it-till t", 
"A '''!J. I~ dlIO{ 
KJ(rF9 Ie ull Is 
fMPry (158'7) 
SJ->ACE (lC'A 0 2) 
lA/liAiT. Nb'AlbJ ~ NKA8. NK88 .NKC8./oI1(08 
fNBAI7.1J.416' J ~ /(48,NkBB,NkCB.ItIKOB 
[811/7,1/8A/97 = A,ItB. 1(88 ./IIKcB .#k08 
fB1117. BAItS .J = AA8.11 jiB. kC8 .NI<OB' 

FIOLA (':1~7'I) } 
FMO/ A (5s'J'l) SEE SE~v'IC£ CONNECTION 

t 

FIllA (2.fOl) _._._-_ ..• _--------.., 

s/rI:' R5 (1#£27) 

r
-'-----'~ (5'1)15) 
1,.4{ D:,(a ftt?w ----------------'-~ 
- nSooo/l: fER.FGAIO~F6HIO.HyNvMJ=E/)(:J.1£33} 

r 1,52'10: J,A;(JO {qCl'O/ Jxo {II/-OS) 
("1028) re;(".;l./c J r(}9· 

JA~- (U'CDI) 
J8 ,,- (2~CO;!) 
Jt:C (:UC 10) 
JP/r (U(O'fJ 

) I_ U (NIE.l.7) ~ 

~ !.P£O-!.F!.!!J ~ ~ 
~ 117(21.f3~ ~ (1100.1) NIt7XO (16,:'02.) ___" , 

drop~ /6 clt"QI' F(J"~!J 

rIS160: FIII8 ('iE.l7) 
(Jf016) S€I?V1CEJ03F,17) I 

/nh/h,tS' TIC'J g .. d TPV'r 
j/FNCA5C (/6FUj 

I l... 

I~ 
PAOR-OVIl I ~ 
P8oll-P87R .... 
/)Co/?- {)t'TIl l:: 

TJ5J20: FM 2'1A (5827) 
(4IO?V JFJLi (2fB~~) --

J,~. IS ,r,lll'd 
LNEOJ= R5A OIEO:5) 

LEi/JI::. £O(21E.I:I) 
Ck'Ct;?P./oI(7VTJ= p,r (ilEo7) 

aq/q ,,, 
NJJC0 ('1colj _ 

1';-5'180: [EOJ:; RS'A (lIFO:» 
('IV" 7) fEO.Ic'SAJ:- H5FKVJeE,J (91='/8) 

200 6- PPM (: 

d"eyS'tO' cleu;Jreg. ) 
Ib'x/) 091"15) _ 

DatO( /IHe.s t"c r~re!J 

TISstO: N.lt7'xO (;~rC2) 
(~OO.,,) c(r<?~f 10 cke"" .lChl'~. 

/#£OJ: rJI3A (1£30) 

WRITE inlo FotS.' MerTlory . 

.)AO-B ter W/!<,AO-B 
J80-8 t'f7 wIRBo-R 

SWI?ITE =JFILL. /?I<O 
(32818) ~1I8/5) (:JIC 33) 

SIn? == S~hUT£ .CVCLE 
(.J2A/~) (.12818) (:1()AJ» 

rRS030: WIlITE (25826) 
(,JIA3'1) 

11{S060: IA,e9·t~tI(l't!'g. 
(.1IAltJ) NJFIlt.. (29AZZj 

TRS/20: #FMPTY (;9C3"1) 
(3/426) JAYl'51,tJ 

IV<re, -t 
TI<II:;O: W!kAO'R tt:' /<AO-.,? 
(.J~A2/) W!x/:lO'$' /17 1<80-8 

JCO-R it? I2Co-8 
JOO-S /17 RDO-F 

rRS'2>O: LEOJ ~ EA/Pl (9826.) 
(3IA<:'7) Ji'ehle~/b~;,S'.!'P 

Ir~t REA.D /;-'om Fast Men/or)" 

r 
+ • [NMB .NI<.8B.NKCB .NJ(/)B7 

SREAD=.Nk!>8.NEI.fPrY.,sKEADEII 
(J)t50 2) • AI(kl'J/.LJ.NMAYIl~AO) 

S/TR =~REA D. CyCJ.E 
(50If) (:12802.) (jOMS) 

TIUO;JO: REIIIJ (JOAoi) 
(.J/nlt) 

TIlSC60: ~Ate!L f'ciRri'J. 
(3IAlO) LRAeJ~SAA (2-58"5) 

TRSIZO: &,1(.4$]= .k.4A (:1.5'",,,,) 
(JIAU) ISAA.~AAJ:; PATNO(US:J7) 

tJA,t!g.+J 
~J(Yry''''J 

r 
+ 
t 

f)cAB. N(BB .lJiIC'B ,Al1I08J 

SJlEA/.J;,N/{J)8.AlFMnY.SKEADEN 
Cf.18(Jl) .N(/(F/UJ.AlIrfAyKFAP) 

Sjrll :: .51l£AP. ryCL E 
(rol!.) (:12.)302.j OOA~) 

,R,50;J(): J?~/l1) (301101) 
(JIA]'!) 

rRS06(): ~A r~'1'/o LK rl"'1' 
(.JIA50) LRII8J= SAA (JSlJ<I5) 

TRS/20: [kll8.~ia~8']: AAtJ (25M 7) 
('.JIAJ6) lSAA.I<A8]=P.4TNJ(26B3,l) 

~Art'!J.+J 
Ri<I't',.+J 
LkAB.RPBJ = ANfHIIEJ?06CJ3) 

"Ii!L210 :LPATIII}:M()PF/ (iO[lO'l) 
CU-AOz..) IlAO-7.tt' /(BP-7 

i?8,,-1 It' kco-'? 

J.. , 
+ , 

[AAB.;'HB.NkCB.NXDB] 

.5l<t AI) =. JJ/([)8.N[HP7y • .s~FAJ)fll 
(:J1BOZ) .1Y(/(rIU} .NMAYIc'EAP) 

Sir!? =S~£;i.f). eYel E 
(5VJ!.) (32B62) (:1aA3S) 

7 ;:'<'0_10: I< E AO (30/10/) 
(;J IAJI/) 

1;.<SC'60,· C'A ~c2..l't7L.R N'9. 
(JIA30) lRAE/'J:; SAA (25iJJiS) 

T!?S120 :lkAB.J(BIJ. NKceJ= I<ACU$A4Il) 
(3IA.U.) [JAA.lotC]::PATH.:J(;l.SJ§) 

<'A '~:J' o#'J 
11k ,.,!-' j-J 
lI<AC. ~C8]:A)/CmE~O'03) 

TI?J-230 :[PA7N;U =HdPEJ(I3C. 3 3) 
aZAOZ) RAC1-7 t.~ ~CO'7 

/180-7 It? k/)o·? 

TRl2.10: LPATHO.J= Irf~PEO(lJt:.l7. 
(.n.A()'l..) I?AO'7 Ie A'AO-7 

/Z1!0-'7 117 kBt:J-7j< 
/leo -7 te Aco-7 
ROo-7 I'c 1(00-7. 

kA8(t'lBIO) 
I-<B8(t'lB:n) 
/(C8 (,J,AfBII) 
I< 08 (2,1IB1S) 

RC.()-7 fl' KDQ-l 
K88U'IB27), 1<t'8r2'1BIi),;'08 (7'182') 
['SUII TJ] = I/SP.EAlJtAl (l7A 01) 

rl(S2 90:illDSJ = k.ru~U30A n) 
(]IItt1S) rAN07I1E~l= OAn:; -I 

I{CB(lI/811~ J<J)F(2'1B250) 
&cc4IrI1 ~ NSIlEADNI (25M)I) 

7Jr.'S2'10: lkLJ8J~ I<FJUU30A}1 
(J/Af?5) LANOIIIUU.:OAr('7.-1 

[)JCc'( rJ],:,),/5~ E A,!EII/(27,401) 

TIl.5Z<fO: Ll<oe} = I< FUJ..J (3(1,:U) 
(}IAOS) rEHI'T'Y.£NPJ):; ENPZ (ffJ2, 7) 

RX''':J -J 
[ANI7TNE.R.PATIIJ]= RAM (':/ 2 A}I) 

,Y'-o""df 1<.48 
RSM.zC2UIO'l) 

",."'b1th I<Bf5 
/lCMOlAoJ) 
,"tNIlltiS 1?C'8 

t t 

IIIC ,1>.7' -1 
[,.,,¥()7J1ER.PAfll:J../= IIAM(2lA21) 

!I,oUHdS KA4' 0) 

R8MI(22.A'U-1 
9,,:IU,,4 $ :«:;8 

~ 

R5A (II£C~) _ ' .~ , ~ 

, 
+ , 

r~Ae.XB8.kC8.NKPBJ 

SREAP=.Alk8~ AlrHPry.SIUAPOI 
(328"2.) _N(1rHtl.J .NHAY/l¥Ap) 

S/1R = SR£AO.CYCl£ 
(5f)I$J (.12.B(JZ,)(:10A3S) 

r~.50Jo: J!rAO (JoA (71) 
(JI It '34) 

O~SO{'L)_· OArt'.:/'!c LRrl',. 
(IIA~o) f.RAB.J::SII/I (25BJiS) 

TI?S 120: lMI).1{88. KC'e:J :~A/Ja5AJiS) 
(~/A 2~) ['S,fA.IfAt»= PATHS (U8PI) 

"AI'!!"" 1'1 
Ilk~I-J 
[i(AO,I?B8J:: Alld'I>IEK(Z.60J) 

rIJJ..2:JO:lPATN.>J :HOPES (2~.4Z5) 
(.72A(71J RAo-7cerKg-.. N' 

k 0$ (ZII 82$) 
[~CClITl] ~ jo/" r< EADEII(27ADI) 

rRS2t10:/icpsJ-'JIUJ (JOAJI) 
(:IIA,,» fA,vo.,pEIO= (7Ar~,-1 

,RJ( ".9.-J 
IIAM'(l2AZJ) 
".u.,ds RA8 

I~ 

I 

FM2IJA ------_._--._._-.... -
SIT"" = N"'~~. O(flll.' 4 EN02) 

(5eIS) 

r#AO~O/J: )lW8)(O(I.2fi/l5) 

( 5/lJ.1) 
"\ 

,--
I 

!'~~jf;:::~~,:;;.:i1;;;f, ~).~# .---.-? ,N~t.5I(IPJ= MNQ (/~"O' ... -----~-< 
8A r~!/." Jlt?I)ytt!s I',,,~ ,sleor.:-d 

(IICOl.) c/rO'pJ 6, c/~, W8~-/) 
AlSXt? {SIOI} 

a'rt7P.s to' c{oo,.S.,e9' 

TMAOOO: '>XBA{JP/O) 
(2.3042.8) BA-9 t~S~f!'. 

jVB5ET (JOB:!» 

/Jc 1'e!l.-HDfJ.yr~/>_ ~ rlf7'~cI 

T"J/Ai60: F/4211B (J807) 
(23A20) MX)(I=' (l6~JI{) 

k,I'('9 t& M'~!. 
WOA-/I ,,, .A1wA -0 

I f r-"'~('3DtJ') £NB.417.N/3A18.k.(S.J= WBA (J,I'ICU) ~ 
fi Al8.(1'T. /MIB.,t'lJ8 . }= WBB(29CZ7) 
L~ 'B.f17.KBAI$.N$CCI.KBB'. 

BA /1.,vilA/Ii. kCI 
l1:.8"'I7. 811/8. JlBe-e-/. /re8 '=W8C{.l<fC'12) 

THS2-"{J/I:PKX(J (21(8oS) 
('Ie 0 1) d,,,ps I~ cit!ul' I< ,~~. 

7/48080: &~,;.NAN1':.5TMAE(JtA07), 5TII7'PH(J;AQ 'I) 
(3Cltt) LNZ8c(J 1"J.Jl=NI:.f'/J.L t ~ 

~' I ~~ 
<:0 "'" I 
0> ~ I 
~~I 
I ~ I .... 
~ I 
Q. 

'W-
J2-Jt(JJJ)Og) 

I I 
...... 
~ 
~ 

, 
J:"J/JA 

i:.
ft ff:, .. 17. #8.4/8, J/8ccl. "8Cc.l. /(C$j'; . . 

f BAI7. BAl8.1<08 
<l8AI7.J10AI6.AlIkCl.kOB =W80 

"18.417.8)18 • JlBe<l. NSce 2. k fJfI ~ .. c N) 
"'18 A 17.1f 8AIB..NB('C J. NSCC Z. .N1:!CC5./(08le 
racc~r.J +FIJD2.+ BAI7f8AIIIJ=/lMA '12EAD{lV8 3-9) 

rHA060: D"'AY~EAI)J = NKA8 (2IA()f) 
(I,,,) NI<88 U2/fO,rj 

/JI<C8 (VAQII 
I'J(PB (lJAD:J 

['ARl :"/tII~~ (llfC.J~) 

WMAVIl£,40.I.'BAI7.N8AI8] = AlI<'AB,NK8t!,IIKC8, A/KD6 
[~MAY~rAD.N8A17. BAlSJ =/(AB ~Alkd8,J1I(&8 ,AlKD6 
lAiMAYI!EIIO.8AI7 ./-IliA/B) = Me ,Jeeg I NkC8,NKDI 
/NHAYIlEAD.8A11.NB/f18J =J(Ag ,/(88/ "e6' /111<06 

TMBIbO: LZ8COT15)= ZBCJ (I5CIf'f) 
(3C 18) Zt'r, "';lrt! Cl?tJ~r. 

TM8240: L/oIZBCPTI57 = MAYREAP Vi/81S) 
(2J).01) fZBc011S:J=,S7Z8C1 (I(Act) 

/J.lZBCOrtS:NENP.l.AI.5TMA£.J= FMlilA (58'7) 
£jBCOTI5. FL[)C.AlS1',vAEJ =F,v.1IA (5812-) 
[l'NP2:IZ8COrl5.NFLOC./STHA£1:: FMJlIA '(58"~) 
SR£ADElti (1BAI7) . 

+ FMt'A 
FHIIIA 

l. 
KFIUJ 



FIt:... 

I 2nd. tc n~ , 
\DolaF/~w 

FM-"'" 
~ 
1 

t.J.l 
~ 
~ 

FNI//4 r,., 'IA 
_! ____ l 

,-------___________ 1 
Datu In Dx'I conl/rlued. 

-::.''i~'' ;;~~.~ .... y~'~ 

Fl13A (lEJO) 

SIT I :- "::.~.NJFJU 

T ISOOo/J: N1CJXc (16FO.l ) 
('ID02) d,..,.,v_<: /c- ckrTY I~rt!'.9" 

LIllI (',4I C' -I t 611I t:>. M YNI/MJ= EO (.Zlt: of 3) 

TISI6(): FIIJS (lfO'() 
(qPU) fCTXP (IS'F"Ir;) 

Perla (III"'> Ii? JCT r(!"'j' 
/V.I.)(O (ICC'I) 

cI;~p5 leo c/<"'cJ'1' J~~!l' 
IOJIJ= EO (21£ 33) 

t 
.... , ... .;..;,..;.rt;.~r.;:. 

~~'~4'L-,~ J/lnl~-('IUi/~ JX.Tc(llros) 

I 

(402£:3) Ie,,,., 1(· JU"!J' 
../A,(;-t.J6<Of..}, JDY06C( 2) 

I Jet'(26C10.Ji JP8(,uco<ij 
I JF I/.L (:;Ult3l5.J 

JJ T I::31C: [,vt oj :,I«.<;A (/lEOJ) 
(JlOZq) 

T I: 'Iff: rEl..J.J,:: A'5 A ( I,F,-'.1) 
("11)07) fnM<'.-:A.l. #.5£RVNt: j ('1F/8) 

7, _, 5t!C: j,//<~~ C' (/cfCl?~) 
("uo<I) 00/,,- _,r.!&- Clt!"ay lC',6''). 

(J1,/EI 1= 1'10/1 (Ie 30) 

krULt 
"mllA. 

II -I AS Cl1E27J ~ 
~ 

tt £/2I(li£.1!IJ- -I~ ~ 
..€p.i).IVU - _ -.J ~ 

I " q, 
~ 

() 

~ 
~ 

liSA ~ 
.~ 
~ 

~ 1 ,--I --------+-----' 

WRITL' /Ido ras/ Men/or)" 
JAO-8 t~ W/;<,40-8 
JB tJ-8 Ie 0'RBO-B 

TI1/2.0: IA,e!/"fl 
5w'f?1r£ = JFILL, 
(32[318) (211815) 

(]IA26) ~/<,y~(j-I 
NlMI'TY (16CJ4) 

5/r~ = s/'V'lurE. CyCLE 
(32A15) (:J28IB) (:>OA35) 

T;<LI<;'O; W/RAO-S I", ;<Ao-,<;, 
(32/lll) IN/REO -g tc {:80-8 

T1<5030: WRITE (tSi3ZG) 
(3/A3Ji) 

T1<..5060: IA req ti7 LRreq. 
(31A30) NJFnL f29A2'Z} 

( 

+ , 
Lf(A 8J ~ SAA(25B'IS) 

5RE),j} =.NKUb'.NEMPTY.SI?EAlJFN 
(32802) .N(K FULl ,NMAYKEA/J) 

S/'/(::' SREAJ). CYCLE 
(32A15) (JZB02.) (301135) 

TRS030!RFAD (JOAOI) 
0/113'1) 

TR5060 : "A reg it: /..1< reJ. 
(3IAJO) 

i8S 120 : [NKAg J d<AA (2SA'16) 
(JIA~') fSAA,I(AA.J;. PATHO(26£H7) 

t:rAI't?;; .,.1 
FK re!]-II 

TlU2 J 0 : [PATH()J~MoOFO (/307) 
(JZA02) KAO'7 1i?I<AO-l

RBP-1 tIT 1<80'7-
/({o-l t"kCD'7+-< 
ROP-1' t, kl)l?-1-. 

!'f~m;J)' 
/(D ('''82$ 

rJ(S2'(O; 1<~u.Li (30.1.2/) 
(JIAOS) 

J{O-S I~ ~co-? 
J Dc -~ tC1 f..:OV-B 

T,e.'»)5C: rEP]::. £AlDJ (t;I'?~) _ 
( 3 / ,1(7) J't' ",t' n{f">t"1' ~ l: lJ 

-- ". . ......--

READ Ir~rn Fast Mer,;",..)" 2nd 'hr~tt2h n's hine. 

( 
-r , 

A 

fAl.RA8,AlKB8.NRlB.~ OA] = SAD (15 Ii"!) 

5 REAO :.NI<Ofj. ),/EMPTy'S~FAUn/ 
(32 /3(2) .N' (i(J"l t!..J .flfr/Ayf<tl'w) 

SITK = SREAv. CYOE 
G2AJ5) (:!28(2)(30A35). 

TRSo:!O; NEAD(3(>Aol) 
(:1JA31{/ 

TI<.5060: C'AOf'y.tr tl1Tt'''l. 
(J/A.1o) . 

TI<92 0 : (AlkA8Jc: AAli (154/ff) 
(:I/Alf,) liAO.kAAJ= FA 11i2 (26BI3) 

CtAreafl 
RK Y~9+J 

rRS22.0~ NANtr1Hr;': (~5A()::") 
OIA2.'I) 

TRL2JO! [pArH2.l~/VIO[)El.(2.0irJiI) 
(.JIADZ.) R .., /(1)0-7 t,XI,()-1 

,~p,,,; kAI ('"Ib) 
JCt:/~.1(P1 (I"' .... ) 

1'/tSJ. ~/CJ: 'IIhl"rHERJ:/IIIIAM 
(:JIAO~) AI!I&'4~ 

N;<CM 
!EMPTY. £ NOl]:- EAIOL('IiJ2.1) 

[k081: KFIJ..LJ (30M I ) 

Dn(/)8. NEMPry_ .~Kr A OE,v)=SK F4D 

sIn:;::: .5IUAD.O( it 
(3J,A I~) (32.802.) (,JOIIJS) 

TI?50JO: k£AJ)(:rOAOI) 
(3JAJ4) 

(32602.) 

TR.SOCC· t:A rC'(] It? LR,."". 
(J/,4;JoJ l1<AS7~ SAil (f5114.£,) 

rRSIZ c: IIf.A~.N/(8['] = kA8 (2'; Ilia) 
(3JAU) bAA .IIAI.(/~ 1-'11 T fU (2(,iJ.U) 

") 

+ , 
INJlA8,N)288.!<C!f J.::5AC (2.58'(,) 

SRFAO:,1VKOB. NEMPTY,51?Ei1IJEI/ 
(31802) .N(IfFftLJ.NMAYREAO) 

.51111:- .5xFAOJYCLE . 
CJ2A15) (3ZB02)(30A35) 

TR.W_~O: ~EAD (Z,OA(N) 
(:.<IAVI) 

n:.)SCU.~,'Cllrc3·IC'tK,eg. 
(]lfl3C) 

Tt<5J2tJ: D';lcA;]:::kAAfi!,AII6) 
(:JIAU) rSAC.kAAJ=PA,HII(U/JJ6') 

CAH;;-II 
RIHr;tl1 

71<52.1.0; )./AIIIOiHEI<{i5AOZ) 
(JtA Ztf) 

11<L 210: [PA rHJfj =M(!O£ tI (ZO,4U) 
(J;A(72) II(,O-7t~ I<Aq·, 

R/}D~ f. 1(1111-, fSJ" ftl '1I~/.l ~C/:II!a ",:Vt, .... .> 
TIH2QO: L AlAAlCfTJJE;V=ItI~'AM 
(]fAOS) j/K8MJ 

LEMPTY. £#OlJ= ENf)). ('18.27) 

b.05'J=krULI (301121) 

[/III< 0& .Iv'EMPTY.S/(£AD£Nj~5REAf) 
(.12802) 

S/rp = SNEAD. CYCt£ 
(3211J5)<32.602)OOAZ5) 

11<<;0.10: ilEA 0 (30AOI) 
(JIA3if) 

TRSOGO: CA rC9ti?Lf?yi!''i
(JIA30) 1f,.'AEfJ ::,SAA(;:38115) 

OArC'!lI-/ 
J!k ""3 fl 

T ~.-:llCJ: (I<AII.KBB.NI«( 81::kAC (15ALI~) 
(:IIAlc) r~I/I/.,(ACj~ ,v~lTII..1U68J~) 

LkAB. A'LJB].:: A NtH/If /<' (':6(3'3) 

TR12JO: [PA1HJ]:. M~O[ J (IOf{09) 
(32A()2) RAO 7 Ie A fJ O· 7 

118"-7/(7 Keo-I 
/(CO-7/". 1<00-1 

k8(JUIf827)"l(Cg(ZIIBII)~AlJB(2'lD25) 

TR5290:[j,r.PBJ=-I(FIllJ f30A21) 
(jIAOS) O#t/TIIE/<1:: ~A re,7 - J 

I7A "f',7f-/ 
xx. rr,9 f I 
lkAC.RC8J=AAlO7#ER(i"C3:J) 

TRL2JO.' lPATH3} = Mc70£3(/3C3J) 
(32A02) R4(?-7Ic /((0-7 

kBC>-7Io kO()-7 
KC6(UBII)" K 08 (21f132S) 

rRS2qo~ [ir.osJ= krILLJ ae>AZI) 
(.:JIACS) £A#07HE,q)~~A'C9-1 

!<AI'"t'9- t 

L
' I IAllnJlFI<.I'IITIIJJ::-.RAf//(22A1I) 

QyC'mul.s)!A8 
XBM2UZ/lOt? ) 
qr(7"'>lcl.<PB8 
ReM (21/>'01) 
gr""'Jd.s /0'("8 

-.- -_._\ 

RI< '~')-I 
!ANt/THEil. PATII3J: RAM (zlA21) 

9'6,md.f k'A6 
1l8Mt 

!/rtf4mels ,fBB 

reT FM211A 

! 
FM:5JA 

(5812) } 
FJvl;;2A {5B07} 

FM33A (S802) S£ £ ~/('f}ER (JI./T 

FM3'1A (580 1) 

< 

"I 
+ , 

LNI?AB. RI3$..7 =5ABUsIiW) 

5I<EA[) = .).IKf)B.IIEMPry.5I?£AD(1I 
(.J1.8()2) ,#(kFltlJ.AlMAYI?EAIJ) 

5/TR :;§I<£AO.CYCl-E' 
(J2A 15) (:J.2..80Z) {30A35} 

iR5C30: {(FAO 60AOI) 
(31 A"$'i) 

TI?S060 .. t7A n'g fp tK 'e:J. 
(;>/A30) 

TRS /20.' fNKARl:: kAA (25A"~) 
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[#z8CZ..NENO,Z.NAYW.flITEJ;BCNr(;JoF55) 
allows ,.,~_,;>'/ curp~> 

TJtf,A()170: SXJ3A (.7PI.5') 
(DAz6) BA rt'.!I' /cJreq, 

WESET UOfH57 
S.:-rf up k//:JA - P 

f,vBAI7, N8AIBJ = WBA (z.~cz~) 
fj IYBAI7.t:MIB };W8B(~.,CZ.7) :3 
+NI:3AI7. NBA/B.A/BecJ 

+ BAI? N8A18 
/}.NI3AI/. 8,418. Al8cc,t }= wee (.29CI2.) 

L:).iBAI7.NBAI,!_1V8CCI- ~8Ccz.. • 

!J.
+ BAIT.BAIB ) 

.,. /JAI7. NBA/B'. A18('Cj = WB/) 
.,.NBAI7. B,4JB .NlkcJ.Al8CCZ. (2qC/~) 

+NBIII7.#8.418.A/IICCl.AlBCCZ. AlBce> 
NHRtiJ 

1'H.4I20 ~ fEItIPZJ= EVO~ (i~B2¥) 
(JOII) reH'7t!"rlIbp,,-s £'0 

,H51110: NHW)(()(;2AIP) 
(4CO:s.J r. drep.s'/'c:r c/eq~#w';4-f)kY I't?ae/ ) 

l-8CNT. N,cl-S'KIPJ = HR~ (i,Ul,:Ji) _ 

(£i!I?'1e"y. Y~9'Ui!5r 
li3cNrJ:BAI"t!~.+: 6)/rpswedfY~H' M"~f1. 

BC'n~,. - t? /1)1I.:-s uSt!'..t /;~ __ H,-t!'!1_ 

[All. J = IINRq fI'le.16) 
rOv:Z = "'JCM (J6EII~) 

f--oi fPe J = MP£ (/6CO,) 

. ZBC2 .~LDC 

ZBC2 .IVFLOC -I-EN£g+STMA £ 

FN22A (5/JO<!) 

S/rH =AlIIF}lU(7-22A .NNIltl'T FA/02 
(S05) (loAoU O"C~6) r9BZ7) 

" 

THA()tXJ/J: NWBXO (iZ8/1SJ _ 
("C.02) drl7~.5;er clt!'eTY WBA -f) ) 

N.5~ 0 CSFOI) •• 
d r l7,ps t~clf!'eu S'~9' 

LNAVW/?ITE.AlZ8CJ.Ir'Sll"ARE):: BCN"''(~OrJ~). 
ql/ov.s ~J~"'o')' 4CCC>S 

TMAJ60: FH21B (38'(6) 
(z3lIl0) f'BCNrJ:: HR~l (15C02..) 

rrn,t'",./W;-J' HtRt( 
tHKt?2. J:::J FILLS£i(z'S'A oJ) 

rb .scl'u,p J'''g. 

TI'IA211C7: £..vBNcT.AlSJlAI?£ J::: IIFM2102zA (9AZ~) 
(:105) PI0f.2ICf.JzA,F'.vO.lJ=-FIV02 ('182.7,) 

,.t!PIt!"J1"~Y.$ to 
THB~oo:[.irI'L~ETJ=MJXO{fC17/) 
(23111'1) e:/n.1P-S Ie- clt"4'r .)"~.J' 

J8J(H (..:rA J.,.J 
IIA-OlcJAS-OF 

t/llfP4("EJ: NMAyWRITE 
N9CIoITO"C/~.J 

TIf8CJlo: VFILlS£T,IIA J:: J;01-A VAol) 
(2.'1C J:J) HA(}-7Ic- JAO-7 

rJF"IJ,./..S£T. il8l=JXM-B{ZA()Z,) 
NB(/-7/~ J8&'-7' 

IJFJLi.-5ET. lie] -: Jx H-C (JAIO) 
MCO-7 It!' JCo-7 

rJrDl.5Fr. JloJ = JXM-I){2JJC'I) 
H[)"-71'~JJ)()-7 

TJl-fB,780: L~x",Nt4;1I::;STMA/i (~A07..J 
(JOC{) .fTI~PN (VAo"J 

LJFILt>FTJ.= JPJt.J- (Vl8IS) 
J ,e.!J IS klled 

THS tlle?: Nl-ltx () (/~AI7), ;VI>IVXt:>U2AI8) 
('leo.» q'''~'pp~et ;-, C/;!''''' Nr,,.?_ 

AI 11;( 0 ( tIBJ J) 
d,,,,,-Id t~ cledr HA -J) . 

T}{HI.O: NXVt/!3 (ieHUa.J 
(:Jel,,) }VOA -ot~ #4-LJ 

l,/'Bcu.9=-oJ::;.ZBC.t (isc~,,) 
Z""'qby~' ceu.,r, 

;10182"10,' [AlEN03./tIZBC.2.AlST",/AE 1 =rJ.122A (5BO'l) 
(z:JAO/) [AiSTI-IAE. ucz _ FlOe]::: FH ~/A (5'8IZ) 

lsrI'fAE+ENOJfZ8C 2.NFt.DC./= FH'IJAf~B+Z) 

, 

TH/j/60: IH2..2.8 (3807) 
r2:!A2..o) D .. /~~JJ=Jrf£LSFT (2 SA 01) 

(~.set up Jr~5. 
['BCNTJ::, H,fq 2. t'i>C'I7.J ---< 

r~nlemiNr".s Hilt< 

THA2~O: fN/Jc/IIrJ = /1012.I02ZA ("'11f25J 
(3C 3S.J l1Ij#Zltn2A .. ~,4II;;lJ=FA/J).2. eV82.7) 

;~_~_;",..J ED 

'J 

TNA60q: ,SXBA (:S018) 
03Al8) 8AI"Gg.C6S,..e.!j. 

wBs£-,wrI0035J 

T!18tJOO; [JFILLf~TJ =#.1)(0 ("fCOI) 
(23/11/1) dr6};''s tt? d~eI'" J ~.) 

J8XII tJA3,y .( 

,lr/go 
-(DDaj 

~ 
~ 
(\ 

C.J4 ll-M.-
~cn: 
~I 
4,1 

I 
'-

set's up WBA -I) 
LNBAI7.IVBA/eJ = WBA (2'1£Z6) 

!/NBAI7. BA/8 }:W88(Z.t'~2.7) 
-I-,vRAt7.N8.4IB. NdeeJ 

/,

0.417.IIB,UB } 
+Al8A/7. BAIB.AlBeel = W8{J.z'lCI2.) 

-IAI&417. V&4I,.N8«,I.NBcC' ~ 

~+i.~:~: ~:~~B.Jl9CCI )-W8D 
+JlB417.8AIB .Al8cc~.NBc~z (1'lC/#.J 
~NBAI7. VBAID .P9:cf. AlBC~ z .NBCc.:l 
I{H/(.~2. ('IVC~"'.J 

r)llAI2.0: {£NP~J :EAI/),J' (/6B2Jf) 
(:Ie If!) n!'n/~"'p~II'S ED 

rH~/iI/): ¥"'W,/(O(i2AIO) 
(#lCO$) r. -dnTI'!.5 Ie c/rq, MIA/A -/) ft, ... rt-dd'. ---===' 

L8CNT; NFiSJ<IP-1=HKq' (;300lJ ~,-_----L __ ...... 
r. .d ~~"'t?1"/ _'U~.fl . 
J.8CNT J: 8.11 r'fJ. +- (d'.6'yk~ ""N '/'C'ffl HY~. 

Be ~? .. -II ~/ /Jyi"I!'~ uuD' ./'Y'6~ All '';9-

tAR] = #H.(q (;~C:J6) 
D6-] == HXN (J6EJI~) 

r- t- J--e-ot P£1 =- NP~ {/6£02} 

I I ZBC1.J:'LJ)C 

zBct·/tl£LJJC+ENJ)3+Sn.,fA£ ~. 
,J. 

IIA-Pt~ JAR-/)K 
tN'{P,4cE./ = NHAYWRITE 
NBCNrOlfCI9') 

tHBlJ'IO: L.I,c.l'-IJET,IM.l :Jx'I'1-A <;LAO/) 
(2403) HA 0-7 t'~.JA 0-7 

[JFILLSET.JlBJ=JXn-B (2A02) 
N8o-71-e .JBO-T 

IJrLLL~Er_IICJ::. ';J{M-~ ("2A10.J 4 ~.i 5 
HCo-7reJ(O-7 

WrILL5£T.H01=JXM-D{'2AtJ9) ~-~ 
MOO-71"JOO-7 

THI:JC'80: lHII4',NAII.l:5THAE (¥AO'?) 
(3 ott,) STJ(7PIIOIA09~ 

UF It L.>r T J: JF hL t'.l'lLU$'J------t
J""~.J1" ,S.!,/I,." 

THS 1'10: N}-/LXO (i.2A11)/ AlMVXO fiJAia) 
(LjCO~) qrt?/'~~ It? ~/~q,.- ",,.t;? 

. 1//1.1(0 (lJ8'>J.,) 
dY~'p.$ t-~ c/(!,qy NA -p 

TMBI'O: /lXW8 (iOBIO) 
GOB) W'BA -/:> />t? /lA-J) 

=1 
fi/8CnP,? = 0.1= Z8C2 (Is-ellS) 

ze,q ¥i!' c~~o·rI: 
71«82'10: £,vENPJ.A/.LlJcl.AlfTHAE.l: F'#21A (SBU) 
(l.JAol) /AlST,l>fAE.Z8CI. F/.PcJ=F'H.:1IA t'58/J) 

b5TNA£-I£NPJ-IZBCJ.KFUJeJ= Iw41A (S8112.) 

I 

~ 

~~ (/'I Fl.7d I III 
\,; 

I ~ 
NDt:t.R I 1 
T~R£L'!f~ ~ , , ~ t {pIwnfL -+ ~ 

_ Ep(!!..ELJ}--.J ~ 

I 
I 



~f1I1q/~ 

W 
F"",/A 

¥'Xl2A 

,..,. .. _, 
I I 

\.\, ,~ 

~ 
~ 
~ 
;'~ 

I 

....... 
'-l) 

.....z. 
1cJ , 
....... 
-.0 ... F",,,tA 

~ 

Oat C( OuJ Dxq C'onto71<ec.l. 

WRITE int" FCK_<; I ,"1ellJor,Y 

SWI?/TE: JF Ill . .RKO 
(J2(18) (l'ldJS) (JIC 3:S) 

TKSI20: 111 r~r;' +1 
(3IAl') 121< 1""",-/ S /,f( = .5 WRITE. CyCJ.E 

(:12.,4/5) (:JU315') (.]OA3sj 

.Jltc?·g It? WHA'hf'" 
./130-9 /"u W/R/J&?-6' 

TXSP3P.' W'I?IT£ (~582~) 
(JJAJIi) IoI.lFJiL (L""2Z) 

7RSC6(): fAre!!. r~LJl?,.r~, 
(JIA:IO) 

( 
+ • lRA8J:: SAA (258"15.J 

r£.5120: LNi<AS] = kAA (2SA"~) 
(3IA26) LXAA,.5AA.l~ P.-4THO(.l6857,) 

''-4~g.~l 
Ill{ u'y.I-/ 

fAA ccunt> '11= SPACE{tOAO;) 
'.RL2~O: [PATNO'; :/YIOl)EO Olel7) 

(.12..401.) /(140-7 tt:1kAtP-7 ~ 
!lIJo-? r~k80-7 -
RCt>-7 r17kCO-7 -
ROO-7 r~KPO-7 ~ 

{/lADJ:; !<All o 'Ill 1 oj 
t/l881 =- 1<158 (2'1827 J 
£/lee J = Iceg (211BII) 
/)lUll] = kP8 (2/(825) 

TI?S1.5{): [SPAcEJ:,'t1.JYWnTE 
('31A07) (2,.'1.-427) 

TJeS2.'10: EPACcl=NHF'4fZ/~2.2A(IOAol) 
(7tAOS) LI(J)1']=I<Fll,J.J (.1()AU) 

TRLlSO: [.;A8J :: W/~AO-.!;"' Ie' ~AO-8 
(3:11421) ["Jil8 J -:: '><//I<BO-9 t"~ /?BO-8 

[Ice'; =Jco-$ I¢ Rco-f] 
D08J =JI?O - 8 to IWe)-8 

71<5170 : NJFUL (2/fA22) 
C-I1}'.l.f.<) 

1 NxDR 
_._j 

READ (rotn to.!.1 Iv;, 'I)}~"; y. 
[""0-1- F.I/2A.7J50FC):: A/X!}" (22AO:JJ 

NI<f'l. U2AOI) 
AlK(F (22.It:H) 
JlJ10if (2.2 AII2J 

..S'RfAO = NI<.f)6',Io/El1f;-J1Y 
(328171.) (.22 A 42) (lye.H) 

5/r R = 5REAJ). [NtE 
?J2AIS) (JUJ02) f->C.A3.':') 

rR..503C: REA£) (j{.AoJ) 
UIA'J'I ) 

,/lso60 : t7A'''Q. t,- '.K,r'l. 
(71A 30) tA/.fI-';L'£.l = /lfH'Ay WItIrE 

A 
7 ... 
.-

JAlxA8,xIJ87:: SAY (2~y~") 

TIl5/2o:tNkA8.l: kAA (15/14(.) 
(JIA U) IA.AA.SA8.J-- PATIU (u tWI) 

CAr~!1' + I 
RK rFj.+ / 
[RI<C/?".,t>".7 =: $PAa (10,1002.) 

T.Il522C: NAAlI7T HEI< u.r;A 02 ) 
(3IAZll) 

TRL2:JO:lPATH6J~MoPEb (/3COJ) 
(:J2.AOZ.) I<BO-7 Ie- '(AO-T 

ReO -7 Ie 1<.80-7 
_ ;<DO-7 tc f{C'o-7 

'RBB) = Kit 8 (jtllJlc) 
/Re8] =K6'8 (L'I827) 
Li<'pB] :: I< eli (2# em ) 

T~25C:15PACEJ;fr~Y~KI'E 
(3IA07) {2qJl27) 

TllS2'1tJ: All/A"" 
(,:5IAOS) [5PACEJ::1I111712/C7..22A (!()AOV 

') 
+ • /#rrA8. MI,";JB.RC hY: SAC' (J.58'16j 

7R5120: L#KA "'.1 = kAA (./5A I/t:~ 
(3//tU.) UAA.SAc]= PATII# (.l681.5') 

(/A'~9' '1'1 
Ric r;" orl 
LRI< Ct?t'Ht> 9]=SPAC'EUOAo2) 

71<5220: NAil/oTHER (2SI/OZ) 
(3IA29) 

nUl '30: [PA7II'IJ = Mt'OEiI (20AZS) 
(J]..I\02..) .RCO-T to kIfO-T 

/?OCl-7 /17 KBO-7 
f;?C8.l:- KA8 0'1810) 
LRP81 =k88(2'1B~7) 

TI?52;-o:bp/I[El= MAYWRf,E 
(JIM 7) r2f1A27) 

7,1(52'10: }IRA"" 
(3IAOS) /IIRBHJ 

13PAcEJ::NIIF.H21t72Z.A (I(lAO/) 

iJ,II<P8.IrIEHPTyJ =- s/..'rAD ('J:2riC2) 
[SREA/JJYCtEJ = S/1'A: (32,4/r;) 

[1I1<l>8.NEMpryJ;:; .5tf'EAO 02B02) 
jSI1FAD'<YCi£J;::: s/rl< (J.2AIS) 

T!<."'C,70: /N Ai) (JOAOI) 

TI?.fO_·W: READ (:Jt7A()/) 
(:rIA:::'I) 

(JIA:N) 7J..'_<;C60: CAtEqlcLRrcg. 
(:JIA30) fIi'A8J: SAA (L!JBI(S) 

iI&060:~A,"'~, /" LI?,e9' 
(:JlA:!O) lI?ABJ= .5AA{2.5~.,5) 1;<5/20: D.;AB.kb'8.Nk(til~ kAC (.t5PIII) 

(3/"26) LKAC,S,JAJ = pA1')lJ {N8 j's.J 
TIU'120: YA8.A.88.,K<,!] ::kAP(.;5A4!:» Oil Y('ell' / 

UIIIZ..) fkAo. SAAJ:: PAT 11.5 (j 6B 5'() ;'!j{ y"j II 
(!J.-4rl'!I-I-1 tkA[, R[8]: AJlt7TIIERU6C.:H) 
Rkrt'!I -/ 

D<AP.K8SJ =)A/(~7I1Ek,(2U33) 71<t.230:[FATII3J=MolJ£3 (/3CJ3) 
(32AOJ..) t<AO-7/'l7ketJ-7 

TRL.2 3Cl:/PA7115]= M~OEr; (2oAlr;) J.'80-71.~/t£)O-7 
(3ZA()Z) ,qAt?-7 /# AOO-7 [R88.PA7113J ~ APB (2'1Y25) r /lAB. PATH'» :: It. PB (2 '182 s) 

, TRS;lfO ;£f.¥OTIIEI?.PATIIU=KA,44 t22AZI) 
7'IlSl ,,(;1: [AJI(;1THEf?]: RAI1(nAZ') (:!,IAC't;) pall~ c!rWI1 ,QA8 
(JlAP5) r( .. I/(""("vnRAB r,:f!MJ(n.Al16) 

O'A '1"1' - J . pu//{ .T'('w"/ l<'liS 
RK N"9 -/ IA#OTIr'f,R] :C'A ny.-J 

[k.D81~krJL1J (.foA21) r. /0(1'''9.- 1 l l "08]'kFrrU~OA") 

..... r---. 

-, ltj 

TIIRA (lE2-') 

.oqtc.r/}~w 

+• [JI~Ag. NRtj8./tIxcg, I?D8J= SAJ)(258IJ7) 

T;rl,92 0: rlrlI<AiiJ= K.4A (2.sAlf6) 
(:JIA2r.) [)<AA,sAI;J= p.Arl/.J, (UBFJ) 

tJAr~!I.J J 
~ "f'j IJ 
tKI( CtN"t) 9 J = SPAC~ ft"AO~ 

TI<S.220: /tIAII/t77i1ER (?,SAoZ,) 
(JIA2q,J 

T/(L230: foAT#2J:M"PE2(~OA:Jf) 
(3 2AO~) /(PO-7 II? XACl-7 

&/)8.1:: I(A8{~'IB/O.J 

TRS2!i'0: /'sPAc£J=#AYWRIT£ 
(3IAor) 

71<52'10: NRAH 
(3JAOS) N,qB.H Z 

NR01 
/SPA cEJ:: AlIIF/1ubUA "otto,) 

rAiK PB.AlrHPrl".J = 5/?E AD (.:12802.) 
B"/?EAP_Cyc-I E -' = J/1'1< ('J.lA /5.) 

TI(5C1:J(): R£AP(;I&?At?J) 
(:IIA']'I) 

T,R5 &?6 C: C'A '~.:IIt7 L K n'q. 
(31"30) I/lA8j=fAA{'251:J'I~J 

Tt<S/20:fkA8.NkSEll:: kAB (1SAIf7) 
(3/AH) LkAJ:J..5'AA] ::PA7;1/(U8:fS) 

()A rrgd 
Rl<Y~-I/ 
l/(A9.RlJSJ=ANt7TJlEJ?~6C3J) 

T~L2 30:/PArJfJJ.;/t1t7/JEJ ('C'PO'1) 
6ZAOZ.) .Kh/-7 1(7/(80·7' 

RBt>-7 ('-0 /<co-7 
Reo-? "co }('00-7 

(RCB],: /(PB (.z-'{B2S'.,) 

rR.$ 2 9f); 1A1/~TJ/£K.PATlltl=)'AM (z:Hzl) 
(JIA&?5) puJlso'.wn1Ul 

N8/t{~(DAn) 
,",lis deN" )f81 

Itc""' CZZAtJ7) 
""lIs~W"11 /le'I 

iA~o'#E~=~A;F~-1 
lOr }<~j-J 

LkP6'.J = IrrIUJ (JtJ,AtI) ______ J 

F'HlJ~ 

,....-

._C/NlI~'} 

I S/T I : A.J'('/(,e'IUJ ~ZB'e)rts. £HPTJlf.5TICPII) 
(5D/S) 

TTSt?oojl: NI(7)(O (J.FQ.z.) 
(~P02..) l~~:"'cKa'rIt7~~. } fI.;160 : rIl2 B(~/£IZ) 

('IOU) kxo (:JCX:Z4) 
dFClrf I("'~ff' 

ttt~av~~ _ _ £.J1{JJUf~ s. 
~ 

1{J/(J6AI(7+~~"J'''"./rtYN''~1 =ED (ZJE:J3) 
.,. ZBcorlS.FI.PC.4'FAS'T. £I"fPrY 
! ZBCOTIS. J,'r:J.JJC.FIHJA. eJIIPr;. 

T1S00()/2: IOXI< (2'1F2Il) 
(IIP:JII) I(re7 t-I"~~. 
TIStJ80: AlI<FIuJ (.:;rOA2-I) 
(~03{) AlKAI1 (J.2AOZ) 

,yJ(RlJ (21Aot). 
#I<CI,' (:J2A.rti) 
NI<P[I (Jl~"L) 

.s/4,1.s fQd H~""Y I'~ cy&/e 

z8cons.rLDC 
f 

FMZIA 
FMS2A 
FH33A 
FnSqp.. 

(58/Z.) } 
(S80 T) 

(5802.) S££ 

(5801) 

Pl.! l.C."'~Asr of- ENf)3+$ rU7PH T 

lEOJJ =- EOCzI/! :n) 

TI5320 : [N£O]= ~SA (I/E"r/:r) 
(1{1)J.lfj 

TI~~80:[E07'" 1<511 (lfEO;J) 
(11000 /ElMlSA}::. NSERVrC€JU.:rrZ'?) 

05560: [EV};; £#'OJ ('11/26) 
(-,{pc"') [jv.<;p//[£.I#I)/1:: I/tlP2 ('1827) 

L AlE oJ = 1-112/1 (Ie 1.3) 

NeD 
I 

)/KD8 

CJRf)£1? OUT 

N£N03.NSTICPH.N(FLIZC.. NFAsr) 

Zl'~~~ ~ 
\I 

!lSA(lIEQl) I ~ 
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Data c"''-Lr ,()X'I cOld/Jlued. 

FN41A C'>8~Z) 
5/rl"l := RS (j~E2 7) 

(5'CI5) 

T#AClOeJjJ: NI~.xO (/6F02) 
(~C()2.) dnY)-'5/"(7 deal' I(7 ,e~. 

LMPE.1:,sTTHE [#A'I6j 
i'~JJ.5hfI551'-"'" ;-t'e-oy"Y er,,6Y. , , 

PATA£JlI( (9A~O) . .. i , ,1 • : t . ; 
fzeCOTls.;:J.JZc.1::STzaCI C"EQz..)_. ___ ..:-.. ___ +~_ .. 

• - I 

THAOtY)-J: E,S (ileocr) 
(2,3IUB) , I 

i1c1~50: fIJATAE~K.FJHTEJ:STJ~P~~'i'A,~~,._ , . 

TMA/~O: FH~/8 [~A5<t) , . I . - I ( ~. j. ,-! t , • 

(ZSA2Z) Br~8C..I]= fC7AO (uE' 2f . 

. rZ8toT 15J ~J~~J{:;rEl;'.j -:- --. --1----"-~--'1- ,..-.~-, .. 
CP't.O'lrapne. I 

!:5rIt7PIf.J = rOA3 (21E/2/ i 
. It7P h~lt. 11 I 

r 

TJtII8o'lo: LcHAII'I.Nsr.rCPN] = NFtxO (i~B.J3) ~ . 
(iIl-C3;) , '«;ops/6dray .,~qgS'. 

TM8/2o: RSA {//£O.J} , 
(~C05) I. '" I 

TMBI60 ::uIIAi".il5rIo-pj(j:j:U"'" (lOC~5) 
{3C/S} I' . 1: MAO -- n Oc (.,olI3· 
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