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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:

SectionI - Sigma 5 information’
Section I - Sigma 7 information

Section III - Information common to both the Sigma 5 and Sigma 7.
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FABYTE
FACAL
FACOMP
FACOMP/1
FACOMP/L
FADIV
FADIVH
FADW
FADW/1
FAFL
FAHW
FAILL
FAILL/1
FAIM
FAIO
FAIO/1
FALCF
FALCFP
FALOAD
FALOAD/A
FALOAD/C
FAMDS
FAMDST
FAMT
FAMUL
FAMULNH
FANIMP
FAPRIV
FAPSD
FARWD
FAS10
FASLL
FASEL
FASH
FAST-1
FAST/A-1
FAST/C
FAST/L
FAST/M
FST/S
FASTORE
FASTORE/1
FASTORE/3
FASUB
FAW
FAWORDW
FUAIO
FUANLZ
FUAWM

SIGMA 5 FAMILY TERMS

08847
08A36
10B12
08B17
08B45
07A36
04B18
08E46
08A35

03A10 -
‘08B36
" 04B45

30C10
08B44
07402
04B47
11A10
09A01
11A28
08A02
04B25
04B15
30013
03206
07A35

04B11 -

11B46
08A13
08R10
03B35
08B18
08B35
09413
07A01
07A45
05044
07446
03B25
10B45
03B26
08R06
10801
08A15
07A34
07A34
09402
03B45
O03RO05
03B47
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FURAL
FUBCR
FUBCS
FUBDR
FUBIR
FUEXU
FUINT
FULAD
FULAWORDW
FULRP
FUMH
FUMI
FUMMC
FUMSP
FUMTHOVER
FUMTSIGN
FUPLM
FUPSW
FUPLW
FUS

FUSE
FUSEF/1
FUSIO
FU/AIT
FUXW

03B46
12¢01
03B44
12¢45
12035
09B45
03B36
08A01
14F34
04B44
04B10
17A36
03B41
08B11
26N19
18847
08A46
03B28
03827
04B05
04B17
32E18
28F19
08A45
03B19



PCP
PCP
PCP
PCP
PCP
PCP

PRE
PRE

PRE

PH 1
PH 2
PH3
PH 4
PH 5
PH 6
PH 7
PH 8
PH 9
PH10

SIGMA 5 PHAZE LOCATIONS

AV WN =

S WN

PRE PHASES

EXECUTION PHASES

29A02
28A27
28A31
28A30
29A14
28A33

31A07
31A27

.32A07

31A31

31A30
31A33
31A02
31A04
32A27
32A31
32A30
32A33
32A02
32A04
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A REGISTER (FF

’ Extra Extra
A NA Set/A Reset/A Set gates Reset gates

|

3L33 3140 3L36 '3L30 2L-SL 5L

3125 3L26 3131 3L24 2L-5L
3L19 3L21 3L20 3L17 2L-51
3105 ‘3122 3L12 3103 2L-51
4133 4140 4L36 4130 - 2L-5L
4125 4126 4131 4126 2L-5L
4L19 4121 4L20 - 4L17 2L-SL
4105 4L22 4L12 4103 2L-5L
" 323 3M25 3MI2 3M02 2
3M19  3M21  3M28  3MO2 2M
3M31  3M29  3M27 3M02 2M
327 3M22  3M35 3M02 2M
4423  4M25  4M12 4M02 M
4M19  4M21  4M28 4M02 2
01 4M29  4M3T 4M02 2
27 MM22 435 4M02 2™
14P23 14P25 14P12  14P02 16P
14P19 14P21 14P28  14P02 16P
14P31 14P29 14P37  14P02 16P
14P27 14P22 14P35  14P02 16P
-15p23 15P25 15P12  15P02 16P
15P19 15P21 15p28  15P02 16P
15p31 15P29 15P37  15P02 16P
15p27 15P22 15P35  15P02  ~.16P
14Q23 14Q25 14Q12  14Q02 16Q
14Q19 14Q21 14Q28  14Q02 16Q
14Q31 14Q29 14Q37  14Q02 16Q
14Q27 14Q22 14Q35  14Q02 11Q-16Q
15Q23 15Q25 15Q12  15Q02 13Q-16Q
15Q19 15Q21 15Q28  15Q02 13Q-16Q
15Q31 15Q29 15Q37  15Q02 13Q-16Q
1527 15Q22 15Q35  15Q02 13Q-16Q
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'ADDER (PR)

R
0 25L02
1 25L01
2 26102
3 26101
4 27102
s 27101
6 28102
7 28101

8 25M02
9 25M01

10 26M02
11 26M01
12 27M02
13 27M01
14 28M02
15 28M01

16 2P02
17 2p01
18 3P02
19 3P01
20 4P02
21 4P01
22 5P02
23 5P01

24 2q02
25 2Q01

" 26 3Q02
27 3Q01
28 4Q02
29 4Qo1
30 5Q02
31 5Q01
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VONOUMDWN O

NN
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NNNDNN
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NN
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ADDER (G)

G
25106
- 25L04
26106
26L04
27106
27L04
28106
28104
25M06
25M04
26M06
26M04
27M06
27M04
28M06

28M04

2P06
2P04
3P06
3P04
4P06
4P04
5PO6
5P04
2Q06
2Q04
3Q06
3Q04
4Q06
4Q04
5Q06
5Q04
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, ' . A

X
29K26
29K27
29K25
15826
29K19
29K18
29K20

15N27
30K26
30K27

"30K25
15N25
30K19
30K18
30K20
15N17
17§26
17827
17N25
15N19
17819
17N18
17§20
15N18
16N26
16827
16N25
15N20
16N19
16N18
16820
8P12
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B REGISTER (FF),

i

VoM WN-=O

8Q05

Paye'}—47

* Extra
B NB Set/B Reset/B Set terms
221.27 221.28 22150 22145 - 21L
22131 221,26 22146 22144 - 21L '
22130 221.29 22141 22140 - 21L:
221.33 221,34 221.39 221.38 21L
23L27 231.28 23L50 23L45 21L
23131 231.26 23146 23144 21L
23130 . 23129 23141 23140 21L.
23L33 23L34 23L39 23138 211
20M27 20328 20150 20¥45 19M
20M31 20M26 20446 20M44 19M
20M30 20129 20M41 20140 19M
20M33 20034 20M39 20¥M38 19M
21M27 21M28 2IM50 - 21M4S 19M
21M31 21436 21M46 21M44 19M
21M30 21M29 21M41 21M40 19M
- 21M04 21M05 - 21M03 - 21M22 - 19M
7P27 7P28 7P50 7P45 . 9p
7P31 . 7P26 7P46 71P44 9P
7P30 7P29 P41 7 7P40 9p
- 7P33 7P34 7P39 7P38 9P
8p27 8P28 8P50 8P45 9P
8p31 8P26 8P46  8P44 9P
8P30 8P29 8P41 8P40 9P
8pP33 8P34 8P39 8P38 9p
7Q27 7Q28 77Q50 7Q45 9Q
17Q31 7Q26 7Q46 7Q44 9Q
7Q30 7Q29 7Q41 7Q40 - 9Q
“7Q33 . 7Q34 7Q39 7Q38 -9Q
7Q02 7Q21 7Q18 7Q23 9Q
7Q04 17Q05 7Q03  7Q22 9Q
8Q02. 8Q21 8Q18 8Q23 9Q
8Q04 - 8Q03 "8Q22 9Q



C REGISTER (FB)

c
25115
25105
26L15
26105
27L15
27105
28L15
28105
25M15
25M05

10 2aas
11 26405
12 2nas
13 2705
14 28415
15 28M05
16 2mS
17 2908
18 - 3mS
19 3p05
20 AR5
21 4POS
22 SmS
23 5205
24 2q15
25 2Q05
26 3q15
27 3008
20 AQLS
29 AQ0S
30 sqQ1S
3t 505
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25123
25L28
26123
26128
27123
27128
28123
28128
25M23
25M28
26M23
26M28
27M23
27M28
28M23
28M28
2p23
2p28
3p23
3p28
4P23
4Pp28
5p23
5p28
2Q23
2028
3Q23
3Q28
4Q23
4Q28
5Q23
5Q28

D REGISTER (FFS)

Set/D

Reset/D

!

$

L LSy > ALY > P> Uy > > > > YUY > U> > Sy > > > D> > D> Ay L AL Ly LY > Sy Ay

25L07
25L07
26107
26107
27107
27107
28107
28107
25M07

- 25M07

26M07
26M07
27M07
27M07
28M07
28M07
2P07
2P07
3P07
3P07
4P07
4P07 .
5P07
5P07
2Q07
2Q07
3Q07
3Q07
4Q07
4Q07
5Q07.
5Q07
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g
171.01

17102
17103
17104

. 17107

17108
17109

17142

17M01
17M02
17M03
17M04
17M07
17M08
17M09
17M42
18P01
18P02
18p03
18P04
18p07
18p08
18p09
18P42
18Q01
18Q02
18Q03
18Q04
18Q07

18Q08

18Q09

18Q42°

DATA AND ADDRESS SWITCHES

15
16

17 .
18 -
- 19

20

21 .

22
23
24

25

26
27
28
29

30
31

Xsp
17M44
2R01
2R02
2R07
2R08
2R44
2R43
2R40

~ 2R09

4RO1
4R02
4R07
4R08
4R44
4R09
4R40

~ 4R43



_ IR LINES_(B)

LR28-0
LR29-0
LR30-0
LR31

&)
<o

d

26P14
16N24
15N24

26P30
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WWRNNNNRNRNN R R b e b b b b s ped
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 MB LINES (BCR)

BCR/MB
12M04

12M06
12M08
12M10
12M13
12M18
12M20
12M22
12M27
12M34

. 12M36

12M38
12M40
27M01
25P04
25P06
25p08

- 25P10

25P13
25P18
25P20
25p22
25P27
25P34
25p36
25P38
25P40
25P42
18R04
18R06
18R08
18R10
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O REGISTER (FF)

9
221,04
22102

221.06.
23102~

23L04
23L14
23L06

. NO
22105

- 22L21

22107
23121
23105
23L12
23107

TAaT
o

s/0
221,03
22118
$
23L18
23L03
23L11

o §

R/0O"
221.22
221.23

22109

23123
23122
23L15
23109



15 .
16
17
18
19
20
21
22
23 .
24
25
26
27
28
29
30
31 .
32
33

2
12R33
12R25
12R19
12R05

"13R33

13R25
13R19
13R05
14R25
14R19
14R05
16R33
16R25
16R19
16RO05
17R33
17R25
17R19
17R05

P REGISTER (FF)

NP
12R40
12R26
12r21
12R22
13R40
13R26
13R21
13R22
14R26
14R21
14R22
16R40
16R26
16R21
16R

17R40
17R26
17R21
17R22

Extra

17R12

‘Set/P Reset/P Set Terms

12R36 12R30

12R31 12R24

12R20 12R17

12R12 12R03

13R36 13R30

13R31 13R24

13R20 13R17

13R12 13R03

14R31 14R24

14R20 14R17 :

14R12 14R03 17s

16R36 16R30

16R31 16R24

16R20 16R17

16R12 16R03 17s

17R36 17R30

17R31 17R24

17R20 17R17 178
17R03

178



28
29
30
31

R REGISTER _ (FF)

23M33
23M25
23M19
23M05

R
23M40
23M26
23M21
23M22

Set/R Réset/R
23M36

23M31 23M24

23M20 23M17

23M12 23M03
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VONOURPWLWN=O

S5K43
K41
5K09
5K02
S5K45
5KA46
5K04
5K01
16K43
16K41
16K09
16K02
16K45
16K46
16K04
16K01

1843

1841,
1809
1802
1845
1846
1804
1801
1743
1741
1709
1702
1T45
1T46
1T04
1701

FAST ~ MEMORY

CONAUVPSWN=O

L o el ol o~
SN~ O

Page /-26

13L17
13105
13L19
13L18
13128
13127

" 13L25 .

13126
13L34
13135
13141
13L36
13147
13146
13144
13145
10817
10805

110819
10818
10828
10827
10825
10526
10834
10835
10841
10836
10847
10846
10844

.- 10845



oAU PWN-=O

SUM_BUSS

S Extra Gates

25119
25L17
26L19
26117
27L19
27117
28L19
28L17
25M19
25M17
26M19
26M17
27M19
27M17
28M19
28M17
02P19
2P17
3P19
3p17
4P19
5p17
5P19
5P17
02Q19
2qQ17
3Q19
3qQ17
4Q19
4Q17
5Q19
5Q17
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S5

MEMORY PROTET VIGLATION

'

o . PCPACT

78

20

(TRAP 70 %0)

i - oo
- LocKo 2L e
NP22 2 :
NP2t 2] o < ‘
23 ' . (FAIG‘PHB)
pz22-1 -
Leck2 &4 e

INTRAP -2 26
29 1

12/20/70
2/22/7€
M.'.A"-(

GND NMBXS
‘ N@M.0L6)
_ PSW2XS :l; U TR
s3 2 .
, A ,
TR wk e e e
cL "‘"i ;“f“CLZOM . ) ‘ (R/DPL)
zs[: Q o2l _nwiki :
N LCKO 7 hij 10
CROSSADD -
ono w2y WKI__z2 SADD: ‘)>® N
: . - . . ABO/I 3 2
ol A by
%10 - 2 ABO/2 9 » ABO —>
52 24 G 2IN
3 wZ] = S/TRAP
‘ 5 |lvwko - WKO__ 24 ' '  PXTR
LCKI 23
cL --‘—D—c 20M S5/pP2s
of=—NwKO ) (%)
. —ED-—R : (S/TRACCY)
Lock e\ LCKO 24
ST
wpz| 29 @30 LCKI 23
P22-1 X2 ‘
Lock3 22 .
LOcKks 22
NP2 22
P21-1 %32
Lock7 & -
p22-1 *£ .
PZ"' el



FT25 MEM"on Pkoreér.? ON) _'

7—1 5ps |—2
Lo S iy _
cLock g =1 zox {T7%

i
Y
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cK o2 —
LecKw 21—
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FT2 5. MEMORY PROTECT (W)

Y

J—‘- .

7-,_-J.§Ds 2
s =] 204 [—3

.SO' 35 N
L~ C L f 43
. I - LOCKO
| — — 9 =
g 2
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1 o LOCK]
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FT25 Mb—HORV PROTECT (_,A/)<
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CK °§?-—> cLock 8 3
LOCKW = o :
o 3D i3
5 1> E — - 2L Locko
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] } o
S N
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— 2 g — 10
Soa N o
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FT25 Memory PRoTECT (Y4)

|
ck o3 1 e I k-
el SEIS
so 22
‘/ L r : 43 LOCKO
| A ] q
s 2N
u
1% r ] L ock)
- L
— 2 M — 10 7
52 WM 1 |
q
v , —LOCK2
, = L r - 2.1 0ck3
| R | o — 12 £
. Sy 33 '\\
A L 1 ) ocky
R = I = — 13 |
28 -
S5 ‘—‘{> — 1 46
) l_ f L [ - °L@CK§
— 6 g — 1t T
s¢ 2> —
: L E — Yo lockg
‘ 7 A — 15 HH
S7 . 1] [\
. L~ " ; L OCK 7
— g L = 16 -
INHIBIT INHl;BIT
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wpr7 25 |
27 <7 quPM-/
26
20 /]
; 7] 30
Prs-1 o22 - ,
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) IRERERER
S5 MEMORY PROTECT T D lT L.l ‘xi. L » §
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(Q’V) H4 42 o3y 14 8 7 6 I



ge~ ooy

DIOIND ¥22
G’ND >
[4

5e s) |22

CL PREAVTN

DIOT!

=5

DIG LocIc

4 /69

‘ ~oro?s s 28
] o DIOT!
N NOIOGEXIT
ol
cLear »2
DIGEXIT 25
NCLEAR %2
| '8 5 1 {2 NDIOWD onD ¥3
| &3
ct wrdc)23a CNA
o oLp 22 3¢
or2 21
3«(5/prown) 23 k) - DIOWD ¢é S, i _3_'_c~8
mm;s‘—'—c 17T
Y| o NDIOT2
NIOGACT R NDIOFS _ 441) o—ziNCNB
NDI®XDI® R
CLEAR » -
24 GND
24
NCLEAR *12 GND -
DIOIND *2Z 3 s) | |#._NpIOFS G /a18) 12
Fsa 42 1 S/cNA_ 3 1 B) 114 cnNa
> 4 RRE Vi 29 NIMCS
Yol
wl 5) 1 |22dprors3 ¢ G/oroFs) 22 5 DIOFS 27 : ST
PH3- B 288 R © 2 22 or——5 NCNA
cL »cjzza FARWD Y15 R
o 29 NCNB /.
kol o= INDIGT3 ‘;
2
20
2 NBIGI9Z L (s/invrar) -2 CLEAR
DIOYY — PHI-B . 5 : 4o
17 o N PHiO 4
. 7) FARWD > DI®exs l ) 6 |
e
E—{ 238>2— FSA : 24 RESET 13 15
Wty FARWD ZGNDIGXB
Nena 22 PHI-B %22 pcpz -2
cng 2 @opHIswid-F - 'b-: 12
NI®SC

(FARWD-PHT) —35}}@1 NAXDI®

H2
 STRAP W.‘ 4y
50 < ]




be-1 Py

. bIew/h

»
5 ™

(st +D18) A
m’|/, .l.D———E

Dléo/u —Ll>>~—d:
ores 1 -
prez /r ‘3—{>—

DISS/1

18 pros

D188 /) ——'[ :
DIoc

L
orev/1 =2 »——E
—D}ivxm/p
oxelo/ 32{)»———@:
>3 010w
pren/i 3—7{\,}—-—-1%;
d *—-E>3—Y—D.ran
proewn/i 3—7D>—-——-[-’—§3
—§>—D.relz
' 3 R
G ;;g.:/.’}lh»—_l?, e
—E>—Dro»‘5

(5:5v DY13)
D1015 /"1

Gror oraw)
DYSIVA-T -

Dre17/t —’{)—
oo/ A.D»

(szﬁ oroze)

G/ns) ore2v/t

DIois

k ) 1 proeze/:

_L_;_: (s31+ oz-:-)
oXe 3N

DreIg/

prom/y

bIo0/A:

prea/ E-D—
preza/t A‘_l }"

prewp 2
: co
20 prezeo
%) ‘ (821)
R - DIS37/
22 p1oa2r
lca @2
.| bres)

DI®23/1 ]

35T
DIO2Y/r 23

or®25/1 2L

‘(823)
pre3v/i

(829)
DXI® #4/

i (829)
DXous/)

proze/i 24

orezz/t 2

; (830)
' pre%e/i

*2 b192¢
(®3v)

(5/A1 » A DIoY f/]

2 p162 7

. (m'bmzl)

(s30+ broJo)

- P g

(5/a2v)
rpzY

[
7 . /ploso/

22 N/

b K
25| ) ]5:
27
i
33

.Ni

N/

Lo
10

3y Ne

.(Bl'b

(&i6)
DI®I2/)

5
oresc/) l-D—_l__g:
e

D1@33/)
»o1e PIN

Dlowo/

DIOY/)

K
—
pIoYL/) E{)—T—-U—v
. .

DIOY%Y)

. 12
3
P 3o
. ReseTIo W—Bi )T_EII /[oress/
{s]

DIo3s/
(s,
Drc":i/r ! 2, foresy/
~/c

~/¢—3—{>>~

(829)

(817)

824)

(82s)

2<)

(827)-

" GND

vy

< (s/cc J)
DIO%:

DL

— Lo}
‘Dﬁ N/
g

I N

(s/cew)
pr®s2

.l>_“_9 N/c
. R
4143 >TE /vres4/
!’2
—_ N/
b ¢




T/ ;ég%

o O @© >

25 FLOAY OPTION 8218 ~-iunave
32 {31 |30(27 |28 |27 2¢ |25 |24 |23 |22 21|20 19 |18 |17 el is ez izl ie]ld | g 7]le|5]la]3]2]
XTIIT|BT IT|BT IT IT IT|XT|BT|BT |LT {LT |BT|BT |IT IT|6T | FT |XT ST
o |17 |16 25 11t T 25 25 I 6 |1olio|1o|2olzoiigli1 16 2¢ |11 (2210 14
ZT|FT|{IT | IT|BT|BT l 1T 1 IT|XT|ET |FT {FT |FT |XT |IT l LTILT | LTILT LT |LT |LT LT LT LT LT
?6 ¢2il6|lelle |16 16 e |10 26 |26 |26 |26 10| 16 g2 {uz2laz2 18 |42 (42 (42 {42 |18 |42 |42
32
L
XT|FTI{FT |FT|GTI|FT |FT |FT GT |BTIFTIFT|GT |FT |FT FTIITI|GT |GT |FT |FT |FT |[GT|FT |FT |FTIXTI|GT|EFT {GT |FT
1o lyr |22 g 12|w |22 |41 1z j1o22 |41 12 |4t jary22tie 12|10 (18 {22118 |12 |18 liglzz |lioliz{z22]12 |22
ZT LT LT |LT LT LT LT LT LT LT LT [ XT LT LY LT {LT (LT | LT LT XT | LT LT LT LT LT LT LT IXT (LT LT | T
23 |42142 |18 42 |42 [42 142 |18 142 |42 [ 10 |18 (42 |42 {18 |42 |42 142 |10 (42 (18 (4202142 |42 18 |10 |18 |42 |42
20 ‘ '
T
32131 |30(29 28|27 |2¢6|25 |27 |23 |22 |21 |20 |19 |18 |17 {15 |ty i3 |z o9l | 7]le |5 |43 ]|2]!

CLOCK WIRES
32004 -TO- O9A0!I.

o6 05809
08 —— 31BO!
|0 — 03col
17 —— 0¢Col
19 —— o08col
21 —— 11cot
2% —— 17COo1
33 — 25cCo!
36 —— 27CO!
43 —— |8D0OT

32 D47 -To— 31 DOY

PHASE TEST POINTS

PHI —03C0o¢
PH2—-21C0O¢

PH3-26C0OC
PHu4—31B27

PH5-09A2)
PH¢- 0%A05
PH7-09AI2

PHB-0%A0CY
PH9—-3D0COG
PHlO-31BO¢

o O @ >



. 5 FLOAT SWITCH DISPLAY.

SU

SL DL DU BL BU AL AU
SWSs5-1|_o©o / / < / / / / / )
swa-1| X o 0 0 0 0 o) / /
Sw3-1|_X o | o 0 o 1 o T o1 L STi4
sw2-1 [ x 0 0 ] ] 0 0 0 ) Loc. 6A
SWi-1]_X 0 / o / 0 / 0 i )
Ol FO | SO | S47 | DO |S47 | BO | S47 | AO | §47 |°
/] 4 YoAveEr |y (wer | Y wer | Y | ver [
%_ E2 £2 £E2 £2 2]
. 3
0 | ]
5 5|
61 1 | 6]
7V F7 | | £E7 £E7 E7 £7 |7
8| NSW 548 | D48 B48 A48 (8]
9 MW N S FR § '} | i
9] RTZ 0
1] FrR a
2| swi 2
3] My G
4 M2 #]
slSw2 | 5
61 FO 16 |
7| £/ /7]
8] — /8
9] — 9
®| pus 2
20| pyy 2|
22 4 22
23 23]
24| 24
25| 25
26| 2|
2] 27|
2 28
301 PHIO 1 r 1 v ' Y ' v [
3IVFPRR | §31 | S71 | D31 | D71 | B3] | B7I | A3l | A7/ |¥

Mote: To display FLOAT registers on PCP pancl with STI¥ switch module,

the Regiscer Sclection Switch must be on EXT,

Paye /- 36



EXU.toc. /1vo EXu. Loc. /v

=5 FLOAT Bov DIAG, 32C (1D FAL) NEw 5/7 DUAG, %08 (1D Fac)

FPCL |

PH AT 2T s T T el 7T 8l alwl
ASN 1iA3S | l.____[

ASPP 13A07 'r

- NAXL 26C07 ' l [
NAXS 17A30 ,I l
NDXS 27A45 ' l l

EO-»E7 1 l : I—-
EX 21A0¢ II I - l l : I , I
FI 725 -:___l___r Fo,F2->F7 LOW |
FPR 9433 | | | .
| FPRR l.3A35 o ‘ "” I ) | |

|

GXAD 31B26 _

GXAND 31821
| éﬁiAD 3812 f - 1 —
PRXAND 3IB3y _! J I l l ' l

! M r L
]
PRXNAND 2IBO5 4 J

|
SXADD 22C4o I l l
N(S/5XAPD) 8824 | L__J L__l

PRXNAD 31829

|
H - SINGLE CLOCK RESULTS To CPU

: sv SL wo AU 3/ A0 AL a3 bu DL
PHY 31827 40000000 00000000 COAAAAAA AAAAAAAA COAAAAAA BF8ooo000
PHe 7405 Ccos5555585 5555555+ " " ” AAAAAAAA
PH7 9AI2 YO0AAAAAA AAAAAAAC 40000000 00000000 CO555555 5555555¢
PH8 q407 7 7 HOAAAAAA AAAAAAAC /7 "
PHY 30coq Co555555 55555554 ” / ” ”
.PlHo 31806 BF55555% - IFAAAAAA " BF555555% "

Floa? Add Zah; [}J;;@;*;é

Page /- 37



PHl

PH3

NPHS
NPH6
NPH?
NPHS

PHY
PH10

3c06
21¢06
21C06
31827
9A02
9404

© 9Al4

9A06
30c06
31B06

_BIGMA 5 FLOAT PHASES

NPH1
NPH2
NPH3
NPH4

PH6

PH7

PHS8
N§HI
NPH10

NFF

3c0?7
21c07
26C07
31828
0A21
9A05
9A12
9A07
30c07

31B07°

Page

s/
;
$
$

$0
18
03
11
'

8
- $

/-38

eL.

+) 98
01

01
01
o1
01
01
1]
01



FF
A0 11c31
1 11c30
2 11C33
3 11c27
4 16C30
5 16C31
6 16C27
7 16C33
8 16€02
9 16C04
10 16Cl4
11 21C33
12 21c30
13 21Cc31
14 21c27
15 21C04
16 21¢02
17 21Cc14
18 26Cl4
19 26C33
.20 26C30
21 26C31
22 26C27
23 26C04
24 26C02
25 30C14
26 30C04
27 30Cc02
28 30C30
29 30C31
30 30c27
A3l 30C33
A47 1c06
48 1c02
49 1¢04
50 1Cl4
51 1c33 -
52 1C30
53 1C¢31
54 1c27
55 3¢c04
56 3c33
57 ' 3¢02
58 3Cl4
59 3¢30
60 3c31
61 3c27
62 6C27
63 6C04
64 6C33
65 6C02
66 6Cl4
67 6C30
68 - 6C31
69 11c04
70 11¢02
A71 11Ccl4

A-REGISTER (F/o4T)

26
29

3

28
29
26
28
34
21
05
12
34
29
26
28
05
21
12
12
34
29
26
28
05
21
12
05
21
29
26
28
34
07
21
05
12
34
29
26
28
05
34
21
12
29
26
28
28
05
34
21
12
29
26
05
21
12

NFF

PH;}?"

s/

46
41
39
50
41
46
50
39
18
03

11°

39
41
46
30
03
18
11
11
39
41
46
50
03
18
11
03
18

41

46
50
39

$
18
03
11
39
41
46

~ 50

03

39 -

18
11
41
46
50
50
03
39
18
11
41
46
03
18
11

Iyt
s



ADDER

N bbb b b b pod b b pd b ;
OCWVWOSNAAMPWUWNEHOVVRENIITWVMPWNE-O

NNNNNN
VNP WN =

[
~4

WNN
o v o

PR31
PR46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

R (FLoaT)

|

F&ge /-40

8001
8002

9001

9002
11p01
11D02
13p01
13p02
14001
14002
15D01

. 15D02

17p01
17D02
18D01
18D02°
21p01
21D02
22p01
22Dp02
24D01 .
24D02
25D01
25D02

.26D01

26D02
27501
27502
30p01
30p02
31p01

'31D02

11801
11802
10801
10B0z
9B01
9802
7801
7802
6801
6802
5801
5B02
4301
4802
2B01
2B02
1301
‘1B02
1D01
1D02
2Dp01
2002
6D01
6D02
'7D01
7D02



VWoOeNOOUBMPLWNH-~O

N b b ot P food b o b b pd
OCWwWwWoOONOOUVPWLWNED

NN
W N -

NNNN
~Nownds

WNN
o W ™

G3l
G46
G47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

69

70
71

ADDER G (FLoART)

Page |-l

8D04

8D06

9D04
.9D06
11D04.
11D06
13D04
13D06
14D04
14D06
15D04

" 15D06

17D04
17D06
18D04.
18D06
21D04
21D06
22004
22D06
24D04
24D06
25D09

25D06

26D04
26006
27D04
27D06
30D04
30D06
31004
31D06
11B04
11B06
10804
10B06
9B04
9806
7804
7B06
6B04
6B06
5B04
5B06
4B04
4B06
2804
2B06
_1B04
1B06
1D04
1D06
2D04
2D06
6D04
6D06
- 7D04
7D06



WoONOTWRNPLUNNO -

ADPER K (5L0AT)

10D26
10D27
10D25
9D26
10D19
10018
10020
19027
16D26
16027
16025
19025
‘16019
16D18
16D20
19017
23D26
23p27
23025
19019
23019

23p18

23p20
19018
29D26
29D27
29D25
19D20
29019
29018
29020
27827
5D28
5D26
8826
8827
8825
5p27
8819
8s18
8820
SD23
nu
E) T3
23
3p19
319

%) 1 U B

So1e .
_3p26

a7
3p2s
"5D20°
D19
3p1s
In20
10D22
Page [I-42



voNSOUBHWNME-=O

17C41
17C37
17¢33
17C29
17¢03
17¢c07
17¢17
17Cc21
16C06
31c03
31¢07
31c17
31c21
29C03
+ 29¢07
29C17
29Cc21
27¢03
27¢07
27C17
27Cc21
25C03
25€07
25C17
25C21
20c03
20c07
20C17
20C21
18C03
18C07
18C17
.31C41
31c¢37
31¢33
31c29
29¢41
29C37
29C35
29C29
27¢41
27¢37
23C33
27¢29
25C41
25C37
25C33
25C29
20C41
20c¢37
20C33
20C29
18c41
18C37
18c33
18c29

B-REGISTER (FlcA7)

NFF

43
39
35
31
05
15
19
27
07
05
15
19
27
05
15
19
27
05
15
19
27
05
15
19
27
05
15

19

27
05
15
19
43
39
35
31
43
39
35
31
43
39
35
31
43
39
35
31
43
39
35
31
43
39
35
31

w

Fage. /-+3



C GATES (Fz 0AT )

co 8D05
1 8D15
2 9D05
3 9D15
4 11D05
5 11D15
6 13D05
7 13D15
8 14D05
9 14D15
10 15D05
11 . 15D15
12 17005
13 17p15
14 18D05
15 18D15
16 -alD05S
17 . 21p15
18 22D05
19 22p15
20 24D0S.
21 24D15
22 25D05
23 25D15
24 26D05
25 26D15
26 27005
27 27Dp15
28 30005
29 30Dp15
30 31D05
.3 31p15
Cc46 11B05
47 11815
48 10B05
49 10B15
50 9B05
51 9B15
- 52 7805
.53 7815
54 6BO5:
55 6B15
56 5B05
57 5B15
58 4B0S
59 4B15
60 2B0S
61 2B15
.62 1B0S
63 1B15
64 1005
65 1D15
66 2p05
67 2Dp15
68 6D05
69 6D15
70 7D05
71 7D15

" Page /-44



D-REGISTER (.0 ,,T> .

. NFE LT RL
8D28 - $ $ 07
8p23 $ R 07
9p28 - $ § 07
9p23 $ $ 07
11p28 §— $ 07
11D23 o $ 07
13p28 $ $ 07
13p23 $ $ 07
14D28 $ - $ 07
14D23 $ $ 07
15D28 $ $ 07
15D23 $ $ 07
17D28 $ - $- 07
17p23 $ - 8 07
18028 $ $ 07
18p23 $ $ 07
21D28 - $ $ 07
21p23 $ $ 07
+ 22D28 - $ $ 07
22p23 $ $ 07
24D28 $ $ 07
24D23 $ $ 07
25D28 $ $ 07
25D23 $ $ 07
26D28 $ $ 07
26023 . - - § $ 07
. 27D28 $ $ 07
2723 $ $ 07
30028 . $ $ 07
30p23 $ $ 07
31p28 $ $ 07
31p23 $ $ 07
. 11B28 $ $ 07
11B23 $ $ 07
10828 $ $ 07
10B25 $ $ 07
9B28 8 $ 07
9823 $ $ 07
7828 $ $ 07
7B35 $ $ 07
6B28 $ $ 07
6B23 $ $ 07
5828 $ $ 07
%b23 $ $ 07
4B28 $ $ 07
4B23 $ $ 07
2828 $ $ - 07
2823 $ $ 07
1B28 $ $ 07
1823 $ $ 07
" 1D28 $ $ 07’
1p23 $ $ 07
2D28 . $ $ 07
2p23 $ $ 07
6D28 $ $ 07
6D23 $ $ 07
7028 $ $ 07
7023 $ $ 07

Fage 1-45



EO
El
E2
E3
E4
E5
E6
E7

8C33
8c25
8C19
8cC05
10c33
10C25
10C19
10C05

E-REGISTER (FLOAT)

NFF

40
26
21
22
40
26
21

22

8/

36
i1
20
12
36
31
20
12

Page I-46

R/

30
24
17

03

30
24
17
03

el

o1
01
01
01
01
01
01
01



FO
Fl
F2
F3
F4
F5
F6
F7

TC33
TC25
7Cc19
7C05
12¢33
12¢C25
12C19
12¢05

F-REGISTER (FLOAT)

40
26
21
22
40
26
21
22

NFF

s/

36
31
20
12
36
31
20
12

30
24
17
03
30
24
17

03

01
01
01
01
01
01
01
01



\Dm\JO\M#NNHg

que /=48

FP_GATES (FLOAT)

15837
15833
15834
15B35
15B18
15B13
15814
15B15

* 16B37

16B33

"16B34

16B35

16B18

16B13
16B14
16B15
17837
17833
17834
17B35
17818
17813
17314
17B15
18837
18833
18B34
18835
18818
18B13
18B14
18B15



8., Bds (FroaT)

) 817
1 8D19
2 9p17
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. NRP2§ E2— DTN “9,
. MR8z B TG
| - =7 : T
REC*.TS?‘E/.Q‘: (oIL RRIE-RR23 44 42 4037 14 8 7 ¢ 5
PR Page 2-10 K ec'(



P5’75 ?‘///,? -/1A

L
3
2

- S ey
CK 02—-—-\ CLOC K I — :O‘f
[OXs 8*—“— =~
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w2y g2 N\ : |
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. [ F==Sh |
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Rw2a W28 o ve
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7 NS ! |
RW3o | >— L . i 4 RR30
Rw?zi = {> L (’ ' \RR3/
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=R =l
INHIGIT t ITNRIBIT < '8
/AN /\ bR3
LR28-1 25 n \ 71 29 -
NRP27 2L (T LRZo~
NRP26 25
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NRPZY & .
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NLR2g-] 22 L Dn . P N
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WATCHDOG TIMER TRAP

1/26/¢8
COCHRANE

(«é)

36 (RAwer2) >
3 7
WDTRAC WDTRAC
3 NweT3 2€
NWCTE 35 1 (S/WCTE) 42 Nwers %33 47 MWcT2 &4
39 5 S 27 50 3
|3 were 130 wers 3 WeTH 5 27 WCT3 5
\ -Z—-WCTI
SN
12K X—'—}J——C 18V c Igv Ci2KC ‘L.D_c 18v 24 5'7’((7" I) c
38 o HMETE o[2INWCTS | - o|26NWCTY | 139 olzeNweT3 ”
: 26 ((R . 5 = AN
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28
WCTH s
WCTs
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GND A)
, “[:_
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] NwDTA -£ '2
F NweT2 L
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oo <3 1 N0TA » PN WDTA_ 23] ™ TR29
1) 320 2B WDTRAC 24
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enp ZEN 5 of2-NwpTA
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ENDE {;—{E\Q" 3¢ worr 37] \ 4 »
40 33 38/ 32U 28
cL NwDTRAC 208 e EE 3\“ (SAUDTRACOY 1T
77 T L,
33 2B 32v o
IEN 40 (R/WCT2) \\
WDTA £ oND -8
!
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wpTR 31 ‘
PHG-¢ *x22 S12K¢ )“—‘1 < 18v
7
FABG 8 9 R o] NWDTRAC
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PH2-C #22 2B 320
G-ND

PHU-C i~

FuMmMc 22
29

KWDTR ==

FADE -2
Pre & . 310
(No5.0¢) 2
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AR
DR-1
MR

MAA
MBB
mec
MOD
MEE
MFF
MGG
cL-l

{7 _MEMORY

CYCLE CONTROL

3

n

T

N{CROF.TP740) U

CROF.TPI300
MAA

MBB

McC

MDD

MEE

MFF

MGG

cL

MR
DR-I
MAA
MeB
McCC
MDD
MEE
MFF
MGG
cL
AR

MR

AH
TPI300
AHCL
RESETM
(ATE.NAR)
MAA
MB8
RIDL
NRIP
CE

-

L

1

o e e — e - — -

Page Z2-13

|
I
i

L SINGLE CORE MEMORY ACCESS

FAST MEMORY ACCESS

? (when used as refference address)

. DOUBLE CORE MEMORY ACCESS

-
~
o CLEAR MEMORY
(nore - existing address)
J



- RQ/f2.
'3
TP820 NAESETM

(mewm/ﬂ:éf‘)
cL
(ATE.NAR) :
NRESETM
CRO G2} u(ckorrrno)
' TR200
MAP 18 ~ 22
NCRO ! . &9
TRI00 20  lOVISYENATE Ncro 38

b MRO S/MRDL B MRDL (dclay line) 13V

%@ cwng]) T ﬁaliﬁwﬁﬁﬂqﬁ{

>
»,

MRDL/aS
MROL/100
MRpL/ 150
MRDL/ 10
MRDL/250
NRDL/300

k

~
\

—
\3/

jov b AR

\g/

NMAp !
NCRO IS,
TR20C

RQc RQC MR
N MAP MAP

| (ATE. NAR) r_____%u. MR

TAI70 TP170

o
D

NKSC-1 NKSC-} 5
N ..&.4'“'
CRO
NMCE M66 J2Y L
~ SRA 33 - NMFF c
Qﬂg NCROF NCROF ' ‘ )
g 4 | ) . .
SRAP sv ; MRTC. : .
N ¢ 20
L NMAR=-1 34 GND [ L N
N NAR PRQ NMAA-] :
SRAP NKSC-) ‘; .
L ] ! .‘ v
AHCL [19 RE.SETH
M)ilsﬁmnpuuw 1
ETAC EARREM IR
NDWTA 12
___[98& NAKCL ;
1
3v NRESETM
TPI300 L2
(ARQ+DRG)/1 429
NAH .Z.
MR 19

—

$7  MEMORY REQUEST




MAA 18]
NMBR_19

N(CROF,, (0
TP740)

RESETM

 NMAA

s
N(CROF.TPT40), !

GND

17

D
D

MAA

MDD

T R

MFEF 27
MR (25 ]
26

35| ol3z)
NMAA ,ﬁw_.\/?l’: : %D
[
L)

MGG

CROF
TP740 :121
22

<28

4,

g

[ McC ‘1
.[-ZEL Meg 3l NMDD
NMCC 5 28] NMR NMFF
NRESETM 2.7 ] NDR NMAA
Mﬁ;
NM
NMce .MBB L }}m Mce
b 12 %%) GND Msgj%
MR N
b NDR,29
2 q I
GND MDDE L lJJ_
o33
r BWEI2Y NMBB I l: NMee
MEE
L
NMCC ._L\
NMAA . 3]
.-"u)
E_E.ﬂ. MEE
MDD 5]
CL= 7]
MGG , 28]
NCL- g26]
c21]
4, NMFF
29 . 17v <PRL _
NATE 12 NDRQ, 6
NRESETM é DRL ) e MFF
PR-) NMGG
. NMEE P
RIDL ! 8v CE
MRD 26 R
NMGG PR-1.10.

| 10 (ATE.MRUE:D MRD L__g)
e .

(to restart clock)

MEMORY CYCLE CONTROL




FAMILY TERMS

SIGNAL NAME TEST POINT SIGNAL NAME TEST POINT
FABC 31347 FAS4
FABO 24345 FAS5
FABO/1 24302 FAS6 32346
FABO/2 24346 FAS7 23302
FABOA 24335 FASS8 23301
FABOA/1 30H02 FAS9 : 27130
FABOA/2 22J01 , FAS10 32301
FABOX 23347 FAS11 27H14
FABR 30Q15 FAS12 27H22
NFA BRANCH 25H01 FAS13 27335
FABS 28H44 FAS14 23303
FABSA 28H25 ' FAS15 23344
FACAL 22302 FAS16 . 23345
FACV 22J13 FAS17 23304
FADE 32304 FAS18 . 25H46
FADIO 30H13 FAS19 30346
FADIV ' 20J45 ) FAS21 : - 20304
FADIVH 6H36 FAS22 - 29H14
FADIVW 3333 FAS23 ~ 29H30
FADW 32345 FAS24 , 29H22
FAFL 25J13 FAS25
FAFLM 25346 FAS26 ' 21J13
FAFLMD 25302 FAST/1 26H30
FAFLAS 25J35 FAST 27302
FAFRR 27Q17 FASTA 24301
FAFRR/1 24H35 FATR 28H47
FAILL 28H15 FAW 29123
FAIM 27J01 FUANLZ 31541
FAIO 25H31 FUBAL 31346
FAIO/1 : 22J35 FUCS 31336
FAMDSF 16Q27 FUCVS 21336
FAMDSE/D 20303 FUEBS 20H11
FAMDSF/M 24H36 FUEBSA , 28H28
FAMUL 19346 FUEBS8 31J18
FAMULH 25346. . FUEBS9Y 31J19
FAMULI 26J01 FUEBS14 31305
FAMULNH 26J35 FUEXU 31345
FAMULW ' FULAD 31J25
FANIMP 26H23 FULCD A ' 31327
FAPRIV ’ 27J13 FULD 31J01
FAPSD 26J02 FULS 31J35
FARWD 28HO05 FULRP 27346
FASH 23H13 FUMMC - 31344
FASHFL 23H46 FUMTH 21302
FASHFX 23H02 FUSID 31326
FATR 28H47 FUSTH 21346
FATRA 28427 FUSTS 31334
FATRS 24313 FUWAIT , 21335
FAS1 30J35 FAFLD 25J45
FAS2 32303 FUAD - 28G46
FAS3 31J28 FUAND

FUAWM 28G45

Page Z2-/6



- PHASES

Pa;&

2-/7

Register FF NFF S/FF R/FF C/FF FE/L
PCPI 20A31 2 46 44 1 178
2 20A30 29 41 40 1
3 20A33 34 39 38 1
4 20A02 21 18 23 1
5 20A04 5 3 22 1
6 S 20A14 12 no| s !
7 20A06 7 $ 9 l
PRE! o7F27 | 28 50 . l 178
2 o7F31 | 26 46 i
3 07F30 29 41 . 1l =
4 07F33 34 39 1
PHI 27A27 28 50 1 178
'2  27A31 26" 46 ] 178
3 27A30 29 4 . B
4 27A33 34 39 ! 178
5 27A02 21 18 ]
67 To7A04 | sl 3 .
7 27A14 12 n . 1 o
8 27A06 7 $ 1 178
9 %027 | 28 50 !
10 ~ 26A3] 26 46 . 1
1" | 26A30 T29 41 R
12 26A06 7 s 1
13  26A02 21 18 1
14 | 26A04 5 3 1
15 26A14 12 n . 1
PHA 26A33 34 39 38" ]
. S T (SR Y S S




REGISTER

-
htc>u:ab~:o~U|a~uan)h-g

b b b o b b
NousrwN

N”ENNHF‘
PUUNDROO®

PN N
VNN

30

05523
05519
05831
05527
06s23
06519
06s31
06527
19523
19519
19531
19s27
20523
20819
20831

12L23

12123

- 12L31

12L31

- 12L27

13123
13119
13L31
13127
3823

- 3N19

3N31
3N27
4N23
4N19
4N31
4N27
8N4
22T23
22T19
22731
22127
23123
23T19
23731
23127
12K23
12K19
12K31
12K27
13K23
13K19
13K31
13K27
9L23
9L19
9L31
9L27
10L23
10L19
10L31

10L27

A- REGISTER

NFF S/FF R/FF
25 12 2
21 28 :
29 37

22 35

25 12

21 28

29 37

22 35

25 ' 12

21 28

29 37

22 35

28 - 12

21 28

29 37

22 35

25 12

21 28 o
29 K )
22 35

25 12

21 28

22 37

22 35

25 12

21 28 2
29 37

22 3s

25 12

21 28

29 37

22 .35

5 3

25 12

21 28
.29 , 37

22 35

23 12

21 28

29 37

22 35

25 12

21 28

29 - 31 .

22 35.

23 : 12

21 28

29 3

22 3s

28 ~ 12

21 28 .

29 37 -

22 i3

25 12

21 28

29 37

22 Psge 2-/8 35

e et et b S et pb b et b e b (b b e b b et b b b et el et e



ADDER (PR)

Signal Test Point - ' S_ignal'_ : Test Point

PRO 5R17 PR29 5P31
PR1 5R31. PR30 6P17
PR2 6R17 PR31 © 6P3]
PR3 6R31 PR32 19Q31

. PR4 817 PR47 25Q31
PRS 8R31 . PR4S 24R17
PR6 9R17 I PR | 24R31
PR7 9R31 PRS0 o 25RY7
PRE IRy . PRS1 25830
PRY | 15831 PR52  26R17
PRI0 16R17 PR53 - 26R31
PRI 16R31 PRS4 ' 27R17
PRIZ | wmz o || PRSS - 27R31
PR3 17R31 PR56 20M17
PRI4 19R17 PR57 | 20M31
PRI5 19R31 PRS58 ' 21M17
PRI 12M17 - PR59 o 2M3l
PRI7 M PREO 23M17
PRI8 13M17 PRSI ' 23M31
PRI9 13M31 PR62 . 24M17
PR20 O 15MI7 © CPRE3 o 24M31
PR21 = 15M31 | PR64 . - M7
PR22 C16MI7 PRES © 5M31
PR23 Co1eM3l PR66 6M17
PR24 3P17 | PRG7 6M31 -

. PR25 3P31 - PRS 8M17
PR26 417 PRGD , 8M31
PR27 4p31 FR70 9M17
P28 » 5P17 v ' M3




ADDER (6) |

Signal

Test Point

Page 2-20

Test Point Signal Test Point Signal
GO 5R19 G22 16M19 G59 21M29
. Gl 5R29 G23 16M29 G60 23M19
G2 6R19 G24 3pP19 G61 23M29
G3 6R29 G25 3p29 G62 24M19
G4 BR19 G26 4P19 G63 24M29
G5 8R29 G27 4p29 Gé4 5M19
‘G6 9R19 G28 5P19 Gé5 5M29
67 9R29 G29 5P29 G66 6M19
G8 15819 G0 6P19 G67 . 6M29
G9 15R29 63 6P29 G68 8M19
G0 - 6R19 . || G47 25Q29 G69 8BM29
6l /2% || G |- ame || G0 IMI9
cli2_ | amig || c49 |, 2m2 671 M2
G13 17829 - || G50 25R19. . -
B <1 U B LA G51 25R29
Gi5 | - 19R2 G52 26R19 -
oo | v |] es3 | 2k
617" 1m0 . || ese . LR
Gl8 13f19 G55 27829
61w | imz || ess o | 2mi9
620 | smi9 || 57 | 20m2 -
621 | sme || e8| 2m19




ADPDER (K

Signal Test ‘Point Signal - Test Point Signal Test Point
KO 9726 K21 10K18 K57 9K27
. K1 19727 K22 10K20 K58 9K25
K2 9125 1 k23 9NI18 K59 13N19 -
K3 || 9N26 K24 on2e | ke | ekae
ke || om9 K25 10N27 | K6l 9K18
K5 ,[ 9T18 K26 0N | Kke2 - 9K20
K6 | 9120 K27 9N20 K63 13N18
K7 9IN27 K28 10N19 | ke4 |- 8K26
K8 10726 K29 10N18 | k65 ‘| 8K27
ke | 101z K30 10N20 | Kkes |- ek2s -
K10 - 10725 K31 9N24 K67 13N20 -
K1 9N25 K47 13N26 K68 8K19
K12 10719 K48 20726 K69 8K18 . -
K13 10718 K49 20727 k70 | 8k
K14 10720 K50 20725
K15 IN17 K51 13N27
K16 10K26 K52 20719
K17 10K27 K53 20718
K18 10K 25 K54 - 20720
K19 ONI9 K55 13N25
K20 10K19° K56 9K 26




REGISTER

BO
Bl
B2
B3
B4
BS

-B6

B7

B8

B9

B10
Bll
B12
B13
Bl4
B15
Bl6
B17
B18

- B19

B20
B21
B22
B23
B24
B25
B26
B27
B28
B29
B30
B31

- B47

B48
B49
B50
B51
B52
B53

. B54

B55
B56
B57
B58
B59
B60
B61

‘B62

B63
B64
B65
B66
B67
B68
B69
B70
B71

2523
2519
2831
2827
3823
3519
3831
3527

24523

24519
24831
24827
25823
25519
25831
25527
15L23

15L19 .

15L31
15127
16L23
16L19
16L31
16L37
IN23
1N19
IN31
N27
2N23
2N19
2N31
2N27
8N14
24722
24T19
24731
24T27
25T23
25T19
25T31
25T27
14K23
14K19
14K31
14K27
15K23

15K19

15K31
15K27
1K23
1K19
1K31
1K27
2K23
2K19
2K31
2K27

B-REGISTER

NFF

25
21
29
22
25
21
29
22
25
21
29
22
25
21
29
22
25
21
29
22
25
21
29
22
25
21
29
22
25
21
29
22
12
25
21

29

22
25
21
29
22
25
21
29
22
25
21
29
22
25
21
29
22
25
21
29
22

Page

S/FF

12
28
37
35
12
28
37
35
12
28
37
35
12
28
37
35
12
28
37
35
12
28
37
35

12

28
37
35
12

28

37
35
11
12
28
37
35
12
28
37
35
12
28

37

35
12
28
37
35
12
28
37
35
12
28
37
35
-22



C-REGISTER

REGISTER FF NFF
. cC 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 : 12418 10
17 12M28 ' 36
18 13M18 10
19 13M28 36
20 15M18 10
21 15M28 36
22 16M18 10
23 16M28 36
24 3P18 10
25 3p28 36
26 4P18 - 10
c27 4P28 | 36
28 5P18 10
29 5p28 : 36
30 6P18 10
31 6P28 36

Paoe 2-23



REGISTER

Cso

44
7527
7531
7530
7533
7302
7504
7506
71814
1R27

1R31

1R30

1R33 .

1Rr02
1R04
1R06
1R14
17x27

~17K31

17K30

17x33

17K02
17K04
17x14
17x06
9Q27
9Q31

- 9Q30

9Q33
9Q02

9A06
9Q14

8P02

8206
30127
30731
30730
30133
30T02
30704
30716
30706
13K27
16K31
16K30

16K33
16K02 -

16K04

. 16K14

16K06

- 4K27

4K31
4K30

. 4K33

4K02
4K04
4K14
4KO06

N

A4

28
26
29
34
21
3
-7
12
28
26
29
34
21
5
7
12
28
26
29
34
21
3
12
: 7
- .28
26

29
34

21

3

?

12

21
-0
' 28

26
29°

34

21

3

12

7

28

26 .

29
-3
21
s
12

7

28
28
29
1%
2
s
12
7

CS-REGISTER

1
Fage 2-24 $



REGISTER

DO
D1
D2
D3
D4
.D5
D6
D7
D8
D9
D10
D11
D12
D13
D14
D15
D16
D17
D18
. D19
D20
D21
D22
D23
D24
D25
D26
D27
D28
D29
D30
D31
D47
D48
D49
D50
D51
D52
D53
D54
D55
D56
D57
D58
D59
D60
D61
D62
D63
D64
D65
D66
D67
D68
D69
D70
D71

3R23
3R19
3R31
3R27
4R23
4R19
4R31
4R27
21RrR23
21R19
21R31
21R27
22R23
22R19
22R31
22R27
14P23
14P19
14p31
14P27
16P23
16P19
16P31
16P27
9P23
9P19
9P31
9p27
11P23
11P19

11p31

11p27

8pr31
26T23
26T19

26T31 -

26T27
22T23
27T19
277131
27127
18L23
18L19
18L31
18127
19123
19L19
19L31
19127
5K23
5K19
5K31
5K27
6K23
6K19
6K31
6K27

D-REGISTER

NFF

25
21
29

22

25
21
29
22
25
21
29
22
25
21
29
22
25
21
29
22
25
21
29
22
25
21
29
22
25
21
29
22
26
25
21
29
22
25
21
29
22
25
21
29
22
25
21
29
22
25
21
29
22
25
21
22
22

S/FF

12
28
37
35
12
28
37
35
12
28
37

35 ¢

12

28

37
35
12
28
37
35
12
28
37
35
12
28
37
35
12
28
37
35

46

12
28
37
35
12
28
37

35

12
28
37
35
12
28
37
35
12
28
37
35

12

28
35
35

Page 2-25



REGISTER

EO
El
E2
E3
E4
ES
" E6
E7

14533

14825
14519
14505
15533
15825
15519
15505

NFF

40
26
21
22
40
26
21

22

E-REGISTER

S/FF
36
31
20
12
36
31

20
12

Fsge 2-26

R/FF

30
24
17

30
24
17

(9]
S~
[ rxj
o]



KNC DATA SwWiTcH

STGNAL TEST POINT

ENCO 29R1
KNC1 29R07
KNC2 29R23
KNC3 29R24
KNC4 . 29R47
KNC5 _ 29R42
KNC6 ; . 29R09
KNC7 ' . 29R40
KNCS8 29R08
KNC9 ’ 29R43
KNC10 " 29R46
KNC11 29R45
KNC12 - 28P01
KNC13 28P07
KNC14 . 28P03
KNC15 28P44
KNC16 . 28P04
"~ KNC17 . ’ 28P02
KNC18 , 29p02
KNC19 : 29R04
KNC20 . 32L33
KNC21 32L34
KNC22 32L35
KNC23 32L36
KNC24 28P09
KNC25 - 28P40
' KNC26 28P42
KNC27 28P47
KNC28 28P08
KNC29 28P45
KNC30 28P46

KNC31 ' 28P43



KS DATA SWITCH

SIGNAL TEST POINT

KSO - 2681
KS1 26501
KS2 26503
KS3 26504
KS4 26507
KSS , 26508
KS6 26509
KS7 . 26540
KS8 ‘ 26542
KS9 - 26543
KS10 ) . 26544
KS11 26545
KS12 26546
KS13 26547
KS14 26546
KS15 32129
'KS16 .. .. 17N40.
KS17 : - 17N46
KS18 - 17847
KS19 26K43
K520 26K45
Ks21 _ 26K46
KS22 29M02
KS23 29M04
K524 17801
KS25 17802
KS26 17803
KS27 - 17804
KsS28 17807
KS29 17808
KS30 : 32130
KS31 32131

Page 2-28



KSP ADDKESS SELECT SWITCH

SIGNAL | TEST POINT
KSP15 26K01
K5P16 26K03
KSP17 26K07
KSP18 26K09
KSP19 26K40
KSP20 26K42
KSP21 26K44
KSP22 : - 26K47
KSP23 29M01
KSP24 29M03
KSP25 .29M07
KSP26 29M09
KSP27 29M40
KSP28 29M42
KSP29 29M44
KSP30 29M47

KSP31 17N&4



KUA UNIT ADDRESS Si "%

SIGNAL TEST POINT

KUA21 29M08
KUA22 29M43
KUA23 29M45
KUA24 29M46
KUA25 17M09
KUA26 . 26K02
KUA27 ' 17N42
- KUA28 - 17N43
KUA29 17N45
KUA30 . .26K04
KUA31 26K08



Register FF NFF S/FF | R/FF C/FF
Ol 8Q02 21 18 23 1
2 8Q27 28 50 45 |

3 8Q31 26 46 44 ]

4 8Q30 29 41 40 ]

5 8Q04 5 3 22 N

6 8Q33 34 39 3 ]

7 8Q06 7 $ 9‘ J

‘Page 2-3/ .




P-REGISTER

Register FF NFF S/FF R/FF C/FF
P15 18K33 40 36 30 1
.16 18K25 26 3l 24 1
17 18K19 2] 20 17 B
18 18K05 22 12 3 1
19 19K33 - 40- 36 30 1
20 19K25 26 31 24 1
21 19K19 21 20 17 1
22 © 19K05 22 12 3 1
23 - s e 2% 3l - 1
4 22019 21 20 7 o
25 22105 22 12 3 1
.26 23133 40 % 30 ]
.z 23125 26 3a 24 1
28 - 23119 21 20 - 17 1
29 23105 22 12 . 3 1
30 . 25133 40 3% 30 1
31 25125 26 31 24 1
32 25119 21 20 17 1
33 25105 22 12 3 1

' Page 2-32
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Register FF NFF S/FF R/FF C/FF FF/L
Ql5 2327 | 28 50 45 | " 26k
16 23K31 26 46 44 1 26K
17 23K 30 29 41 40 1 26K
18 - 23K33 34 39 38 ] 26K
19 23K2 21 18 23 ] 26K
20 23K4 5 3 2 9 26K
21 23K 14 12 N 15 1 26K
22 23K6 7 $ 9 1 26K
23 24K27 28 50 45 1 26K
24 24K31 26 46 44 1 26K
25 24K30 29 41 40 ) 26K
26 24K2 21 18 23 1 26K
27 24K6 7 $ 9 1 26K
28 24K33 34 39 38 1 26K
29 24K 4 5 3 2 ] 29M
130 24K 14 12 n 15 | 1
31 20127 28 50 45 ]
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8R15
8R33
9R15
9R33
15R15
15R33
16R15
16R33
17R15
17R33
19R15
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FUNCTION

0 DA
E—»A
PRR —>A
R ~>A
RR —»A
S=>A
0's—>3B
S—~>B
0's—>(CS
0's—>D
C—>D

" K—>»D
S—E
S->MB
0's —>0
c—0
S=>»PsWl
D —>»PSW2
l's—>p.

T 2->p

20 =->p
K—>P
Q—>P
S ->p
P -»Q
A->S
ADD —3
B—>S
D=>S
P—>S
PR—>S

NAME

NAXE
NAXPRR

EXS
MBXS

PSW1XS
PSW2XD

- NPX/1

NPX/2

NSXADD

TRANSFER TERMS

-INTERREGISTER
FRAME 1 NAME .
NAX .
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- NDX
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(0) 4
(0) (]
22F24
SH4S5
... 6A02
3A45
PX20
PXK
RRWXS .
PXs/1
QXP-2
SXA
19G15
SXB
SXD
SXP
SXPR
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21T35
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! OUT remenbers SIO ©017) " pHID2(4c22) FRZ(14806)
1 13Dl (7807) 1
| ' \
! Allow next operation ko start. J
]
]
' -
: ¢
> /rmax] Croaot) PH13DIc7807) [TPEJ Set upp and store Znd status word
o PLEDI(2CIS) = PHIZ D! :
i Top): CXBCL(198/4) T2D1 : MXADD(27AZ5) r4pl:NLS2 (30c22) ~
! (6 p08) Fsg+Fsi4tocB8-=Cl¥ (6D09) Creq.to MO *Mi5 6017) Cx0(178/0) clear Creq.
i AY=>AT to HY —H [TPE.OUT] : MS$(2A22) HX0(19c34)clear Hreg'.
' HO=H3 remating low [neer.ncer.ourl: OFXH(18C14) PHIYDI(7842)
| 150153 is cleared
| Dev.Addv.tols4+IS7
[
, )
: PHIYDI(7842); [/VCC/, Vo2 .OUT] for successtull SIQ, clear status.
: AR (104 08) PLEDI(2CI5) = PHI4D/ .
| . (76'100155 [mcc/./vccz.ourJ.'B,cXAD"@ (18¢39) ('rz %r): FIN(1823) ‘
[ clear eq. (414
1 [PR/(12¢45) OFXH (18¢ 4) ?
clear §F reg. AR=PR(12¢c45) ,
Location 20 belore IOP storage
0 718191 | 16 Xt
Device Address F+H o I o ] 0 l o ] o l (o] I Command Doubleword Address
Btrue = 2words of status
Gtruez! word of status —-
Location 20 after Irst. Status word is stored. CME = JOP memory error
Qe _ 15116 k] CTE = IOP conlrol error
Previous Command Doubleword Address ] Coemmand Ooubleword Address DME = Memory data error
) ) _HLT =10P halt
Location 21 after 2nd. Status word rs stored. 1L =1 oy ch
0 e 71819110111 112113114115 16 511 =imeorrect cerg ‘
IP' Device Status ©|IL TDEIDM:]MAE ME CTE]HLTTO Remairni g Previous Byte Count. IP = Interrupt pending
MAE = Memory address error
:\a TDE =Trangsmission dala error
<g
Q
W
g

-~
i

V5/~$/

D Revision
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ASoWINW

crPY

CNST (2¢c20)

Note : Every PHPD2 (phaseterm) is resel” at T3 time of its delay tire.

EI/P/’.V p,.,#pp///z (p/,a:e Lerm) 15 setal Tf time of its ofel éine
and reset-al 70 éime of (ls a/c’/:

° " d fV (nl.
Leaving PHZPD2 and PH7PL/or PHIYPD) high u1érit the

rext operatior.

Y

710, 7DV, HIQ. puise seQuence. (8bit MIOP)

JOFAD (12(08)

I PAT (12¢13)

ZorAZ(zcig)

FANCC (12CC6)

ANCL C12CCY)

wNCr (2c10)

_/MQX/ Cronor)

PHID2 (¢c22) ! Determine and initiate rnext operation.

PLED2 (2¢cn)z ME (17A19) =I0P address recognition.
TOD2 : FNT (11827) 1 rzo)z: F4 (27¢c27) =/ TI0/
(8D26) CPU fumction \(&517) " Fs5 (z8c27) =/71DV]
i F2 (25c27) =/HIe/

| 7402 : PH2p2 (5¢25)
(800o7)

)

PH2D2(5¢25): Access locaticr 20,
PLED2 (2¢c11)z FIN(1/823' = Frd a//_vewmz; operation.
Top2: $SX20(16834)

(8026) set Sreg. to localionl0 | TID2 LSO (26C20) T302 :7xm@ (5A20)
l@p30) L51 (27¢22 (6D28) MO ~M7toIMBO *IMB7
L52(30c20 IMBO +IMB7 tolreg,
, CCi (23F26 PHIODI (7801)
CC2(24826)

MS (2422)= M@

Y

'
t

I
1
[
|
1
|
|
]
|
! POK (10A27) [ ES/(r¢c35) o)
i PHI0D! (1801] : [M8] Set wp and store Irst. return Statusword. ':
]
| [/VM@] Set up 2pnd returrn status word. /DAOZ:/I)
DA/ 9 “©
f PLEDI(2¢15)= MDRI parity OK sels MDRI (sl /CaAr I
- 1 r | 2% =
- /M@ X/ (10A0/) TOD) ; CXI(5423) T20l 2 FS(i4C35) T4DI * MXADD (2742570 | DAtines —}Eg__—);/ 44 /(32A03) 3
'l (6v0€) AXM(17845) (6Do%) [ecmb] : CXBA(178/5) (€17) Creg.—1 to MO -+M|s DASIGZACU 2
| MO=+*M7 to Areg. CAvrca, teCreg. [CMg]: MS(zA22) Aw;{(}y;ﬂsh .
. M@ sets CMp(2%820) Lnemo]: CxBCL(I9314, PHIIDI (780 ) (AT (32A009,
Mq sets TPE(5C20) FS8~+FSv to C&~Cl4 [nempl s NLSE(27¢ 20) Q
! Wx)(Ci7A35) } PHI2Z DI (7839) |
! set WO * VW3 for write |
! AV6 rescts FS - AVO (/008) ’
i
!
, l |
! !
1
! PHIIDI(7809) % Ser wpp 2nel status weaord. :
]
) PLEDI(2CIE) = PHIID! |
| T201 : CX8CL (198140 TYDI: NLSI (27¢20) !
| (600Y) FSE+*FS14 Lo CEXCIY (60/7) PHI12DI(7839 ) |
| |
! ]
1 v '
! DR (/QAIC) ESLC14836) J
X PHI2D/ (7839) : [TPE] Sel’u/.) ancd store 2Znd Status word 'DOR (32438 :
i PLEDI (2¢15) = (NFS +FSL )(NMS + MDRL) )
1 ) WB22) (4834)(2420 ) < JOR C14B3¥) )
! =
| TOD) 1531 (6823) TIDI I MXFR CI15AY6) T2D1 :NFS (11822 ) .
| (6006) NFIN(1525) (6D05) FRLmnes LoMO -+ M7 00y LROL 198220
\ Wx{ (13357 [Fs]:DOR resets CCt (23B26) TIDI: NFNT (11826 FR1 (14820) 1 -
| MY (iac) set WO—+W3 for write IOR resels CC224826)|(6007) NLS[(27¢22 [FRZ Cryp /6] 1
' SX20(/68 347 INTPE] PR (/2.C45) FRtines VER3 #8137 13
! sel §26(2:18%2) -+ FRY 14RO8T |+
I MXEC(15ho2) TY4DI : PHIDZ (4c22) RS (14810T X
, BCreg.to Mic+M3) c017) PHIZDICTEOT) £R6 (Y¥ROY) 1
" AR (icacs) MXADD (L7A25) ERT (¢
Creqlo MO —=MI5
! [PR[Cizc45) Lrpgl i MS(2A22) AR = PR(12¢ 45 ) :
! .
Allow next operation to sterl.
\
P/‘//ZD/ (7507 2 U}'(’d /J’l"))arl./)/ far 5[0 and AIO.
PLEDI(2¢ 15) = PH13DI
THDI : PHI4DI(78Y2)
. PHIZ DI (7842): Terrination.
PLEDI(2CI5) = PHI% D/
T20! : FIN (11823)
Locxtion 20 before IOP storage.
| 0= 7!8191i0 » 3
[ Device Address ‘—,O—;To| o o

v -g/9,-€ F65

Location 20 after frst Status word /s Stored.

Btrue =2words of status
Ftrue =t word of status

CME z I0P méemory error

O = —= 15116 > 31 CTE = IOP control error
Commond Doubleword Address ] O = -+ 0 DME = Memory datix error
HLT = JOP hall”
Location 2/ alter 2nd Status word /s Stored. 1L = TIncorrect lenglh
| o 7l 9 liotirli21i31141/5116 - 3! IP = ZInterrupl penaing

LIP' Device Stalus O [n. ]ros]pnflme ME crc]fur OL

Remaining Bylte Cowunl

MAE = Memory address error

orLTIOL (19¢19) o
op LIov/Ci4c23
OR LHIOL(14C!5) .

DEVICE CONTROLLER

e

TOE = Transrission dala error.

D Revision.



ASOW I

CNST (12¢20)

Note : Every PH¥ Y2 CPhase term) is reset at T3 time of ity ofelay line .

Every PHEPDI/2 C Phaselerm)is set” at T/ time of its
aisreset al’ 70 time of rts oleld

[= L]

OprCre’l 1001

AIO  pupse SEQUENCE (8bit MIOP)

Y

(;’fAjDT/;lfge)) I/\)(UBZI) = ME (/IAIQ) = /‘//}/ mterrept r6’7ae;f (TR) rs fra(é_ :
Iops g (12¢
he 4 o [
/_Jpﬂziél‘,"ﬁ) PRGzcys) = LAS TONE G3¢cq3) . NATE (174180 = No /g terregpl” rtque;l"(fi),ore_(rnf: /ATO/(19¢25) -
VOO (12C0
LNCLLreC %) PLEDZ2C2C11) = ME(ITAA) :
ENC2(2CIC ) - .
PR[ (i 45] Top2y FNT(11827) T202: FO(23C27) = /ATS/ l TH4p2: PHZD2 (5¢25) .
(8D26) CPU funclion (8D17) (8po7) f
[}
Y '
]
PH2D2 (5¢25): Continue mitiation of next cweraltion. [£5/(14c35) >:
PLEDZ (2¢i1) = FIN(11B23)=end of/;,ewoas operaltion, ;
Top2: Fs{(/4C35) TiID2 2L SO(26C20) TID2 ! PH1201(7839) !
(8026) (6030) Ls i1(27¢22) (8p28) 1
Loty '
C/1(23
€€ 2(29526) <« AVO(1008) ;
[}
|
]
]

PUiD2 (4c22): Derernine and iniltiate next operatiosn.

. AVe resets FS

de(gv/ lrme

liné.
Lecving PHIPOZ. ancd PHZPOI 0r PHI¥FPL) high wnbill the mext

L us

Vb/f/é/‘g sbed

IS 56&:)(’02(2‘/826)

L[ORDT: MS (2A22) AR = PR (12¢4s),

+ =

T2D1 P FINC11823)
(6004)

PH 4 DI1842): Termination
PLEDI(2015) = PHI®DI

location 20 alfter respornse /s stored

0 = zlglgliolys12113 201 2/ «—+23]|24] 25¢—» 27| 28— 3|
00 Deyice Stalus 1L [roefzcticerfuer] 0 0 T T — -
CEI = Charnel end inlerrupl D. = M=0/Device Conl:®; Mz=//Unit #
DO = Duta overrun D.C.2 Multrunit device cont.
IL = Incorrecl length M. = //Mu/ffan/fdev/tej 0/:1.»15/8 wuml aevice.
TDE = Traysmission dala error,
VET = Unusual end intervrupt
ZCI = Zero byte counl inlerrept.

D Revision

Y Py
‘ FSL (14836) . iy
PUIZDICE3D: Ser iy responce word. S frmag——— 3
— IO R (4354 .
PLEDI(2CIS) = NFs + FSL R
(11822) (14836) FRO (14822) , =
Ton! : NFIN(11325) TiDI P AXFR(16646) T3DI: NFNT (11826 £R1 Cr4320) v Q
(6D06)  W/X1 (11A35) _ |(6D05) D.C.Address to Areg (€DOVMXA (15A15) FRZ CIBig ) Y8
SetwO + /3 forwrite IXDA(11AIZ) Arcg.lo M2Y » M3/ FRUnES. FRI(BI13) 1
NCC!=fconpr/(12¢25) D.C. Stalis oTre U”Jo(j//z toM2I-M23 F54% (148 S g
LF57:DOR resets CC1(23826) MBOXI (BA2H) J74 <3J
NCC2z/convozfizc33) ICR resets CC 2(24826) Ireg.toMO M7 £RE [jegon ] G I
SX20(16834) FR7 (14308 a t
sel Sreg. Lo docation 20 74D/ : NFO (23c26) B '
FO setf ORD (29C27, (60171)  PHID2 C4clz DAO(32422) |
ORO remiem bers PHIZDI(7B07, ] / z,,) |
‘MA_%_I-' 4
T20) : NFS (11B22) _ DAlnes z S,
(6po%) DAG(I2AC S
] I2A1C —
[ |DA6 (32404 <
Allows riext operotion to sflarl, loaA7 37A08) @
)
| ]
t
| . PHIZDI(r807): Set
e Imax/ oA LHIZDI(r807): Set wp and store respomce wore.
! PLEDI(2¢15) = PHIZD/
: cc2 (24826 TOD| 1 AY+AT toHd TH7 T201t; {cH015]: OFXH (18¢14)
! 6006) HO>H3I perncrin low (6004) Device Addr. to ISH *TS7
! /VAof(AO,A'/gAr:??*LY)): Iso =153 ave cleareo
MOJ Al
: AR (top08) - [CM°’5]’M’}I%?‘;5’L€ TYDI: PHIZD! (7842 )
F$&- to ME-Mq (617,
: [PR/(12¢45) ISC-+IS2 toaMIO *MIZ ) .



AYOW Il

Note : Every PH9D1/2 (phaseterm)is resel at T3 trme of it delay line,

Every PHYPDI/2 (phase term)is sct al T/ time ol it clelay (e,

and reset al TO Lrme of 105 olelay Line'.
Leavivng PH2PD2 and PH7PD! or PHISPD) trie wuntiil th /nnr
opera tron,

ORDER CUT prusse SEQENCE (8bit MIOP)

|
!
I
!
|
'
!
[
|
I
t
|
!
I
|
|
'
!
!
'
'
'

% (DOR.IOR) )
y )
) . i SC (32A40) )
PHID2 c4caz) Detevriiiie sicnl crira b ron and starl sevvice connec tion. JASC]CI4¢33) |
PLED2(2¢11) = 5C(32A40) *ll
(rzpz): Fl 4c27) =/Asc/ l(gam_):prégqc( 25) j /E5/C1yc35) -
8pi7 D07) PH2D2 (5C 25 i
AVE resets FS ancl FI - Avo (1006) I
t
Y .
P FSL (/48] !
¢ . N ) . . . . et} ]
PiH2D2 (sc25): Conr/a/( te service connecliorn. FRolisa)
PLED2(2¢CH = FIN(FI. rSL + NFI.NFSL) [/ Cmrzo )19
(118 23)QHCLT)(HB36) (24€26) ] FAE(J94rHIE) 1 Q
FR lLines MJM&_*Q
T/D2 : AXFR (16846) T2D2 (NFS(11322) T902: [F1T: PHIDIC7802) -t Y Cyaca)
(8030) Device qcldress Lo freg. (8017). K15 (22820) (8007) LaF]: PHiD2CHC 22) R (970701
vemp(zuBaz) | Ay N
VNTRAI(26C25) Fx7 (I4830€ a
1
AVe = NFJ I |
t
i
|
PHIDI €7802): Deterniine Lype of service call and commence - RS (14827) ;
Service cycle. < DOR(32438) =
PLED! (2€15) = RS (19827) JOR1933+4) :
T/D] ¢ DOR sets ORD (29¢ 27) 7201:NFIN (113250 T4p) : PHYDI (7812) < EDI (32A34) |
(c005) IOR setsou7(30C27) kDo) PHID2 (HC22) (6017) IWES) !
ORDO(UT(/OB‘ZG) 7'01?0((4630)) >
NFJ(24¢26 NES (12822 1
EOL sets ED(32A3%) LSO (26c:0 JED/(32433) -
i
Allow next cperation to stort. ] |
|
|
vy !
PHYDL(1812): Access Irst. word of command pair. :
PLEDY(2c15) = ¥ MS (2A20) !
1 TOD/: CXxBA(17815) TIO1; Irst tonc bhrcicgh PHEDI T3D] : TXMB (5c20) 1
! (6006) CAveg, to Creg. ré005) NESiSsels MS(2a22) ,  |(6D07) MO—=M7 to IMBO ~IMB7 .
e /MQX[/(10A0l) SXBA(29C25 rFs15=Chaming modibier IMBO +IMB7 to I reg.
CAseg.to Sreo. 2nd tine bheough PHYD! CMD(248120) '
ony cMD sets MS(2422) ! W
clear WO W3 Jor read. TYDs 1 NLS/ (27C20) v
NSUB(23825) T2D1: BAXADD (16¢3€) (6017) NLS2 (z0c22) N
(6004) Creg+y to CAreg. lEH+MST VKI5 (25822) y ©
PHEDIC 7814 &
EHNMST PHY DI (7812) ; ;
] T 7 O
Chainino meod: érer ] “
i Y
L )
POK (/0A27) PHED! (7814) : Process Irsl word and access 2nd word of N
—_— 'DAC/ (724 23/, ™
command pairr. A1 J (72479, Q
PLEDI(2CIS) = NM5 +MOR] (POK scls MDRE) DA limes [DAS/(12A1Z 0
(2420 ) - {7pa4. o3
iF orp. 773 205) g
Tons :LORD]; OXI(5n23) TID) : INEH.NTRA]: MS (2422 ) T4D: TRAL (28C23) /a6 Gz Aci) it
(6006) Order toOreg. (600%) (€017) INEH.TRA]: KI5 (23820) (047 /(raAc2 I 1O
- LM@X/(10801) iforder=08,=TRALSA0I) /’20/:[7‘RA]:BAXA00 Crecze) PHEDI (78127 |
| S31(6823) 6vo4) Command Addy.to CArey. LEH+NTRAT : PHEDI ( 7821) ,
) ren]: CXM(/7826) [NTRA]: BAXADD (16 36) .
X er AJM/é ‘N;.}’/ ?o Creg. [ORD(Bwe Czcif{jsr.ﬁf?ABAr?. ) !
RAD: NLSO(26C 22 NTRA : 14¢0
; CXMRS (18555 % (r1cox /RSA/C19C0) =f
i MI3-*M2Blo Creg. FORD X
' HYXM (21¢35) .
' M2G-*M 3 toHO +H2 |
‘ LTRATRAL]: EHC(6A23) )
! )
: ] Translor in channel. :
i |
' )
: ROK (10A27) - P//'éo/(LBZI) : Process 2nd, word of conimane pcir 1
! PLED)(2C15) = NMS +MDRI X
2A20
T001; cxm(/7828) T20/: BCXADD ('8¢ 34) T40): LS5 (27¢22) !
(6006) mic +M3Ito C reg (6004) Bytecount to BC reg. (6017) 1s2(30c20) !
M7 sets HI(26CZ5) CF XH(I8C 1Y) PHIDI(78%6) 1
Read reverse sets H4 (27¢23) Hreg. to OFreg. i
My setsH5(28C20)
MO setsH6(29C20) :
v |
[}
PH7D] (7846): Termination RS (14827) :
PLEDI(2C15) = RS (14827) I
' A3/ cr242) 0 S
r107 : cxBCL(19814) ript 2 EWT: 19 (26822) T3D1: BCXADD (18C 340 :"k
(€D05) FSE~FS 1% to C& ~C1¥ Cont. 03 (27414 (6D07) Creg. to £S5 rog. A= ©
»71;,4’2_’73]2‘7/)( ) 043(3/,4(21 ) RSA (14co3 . ,E
EJ: 27821 CXBCU (19835
[[upy:c:z (2:37562;)(2 ) e ],r.co»rm{toco;)c; (7‘:/0/) SFINCIB23) [ES/(1#cO%) >:
EHNMAE NMPE]C13 (26821 NEH]:CXMBO (1884 c017,
MO —~+>MTto(O—~C7 [RSA/(14C0o3) >
1
[}
]
N
9
(o
o
1
&
\
%
<>
S

D Revision
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-1

/

/

A

Nole o Every PH¥DI/2 (phase term) /s reset at T3 time of irs olelay line.

Every PHZPDI/2 (phase f(n:} issetal Tl time of its delay tme,
and resel b TO time of ils detay (ine]” T
Leaving PH2PD2 andl PH7POIowr PHIVPO!) Lrul wntill the pnext

operc lion.

(OOR.NIOR)

¥

Ve )

ORDER 1IN PHASE SEQUENCE. (8 bit MIOP)

PHILZ (4¢c22): Determine next operalton andl starl servece conneclion,
PLED2(2cH) = SC (32A40)

%

[ASC/Cruec33)

T2DZ: F1 Q4c27) = Jhsc/ T4D2: FS (14C35)
(207 (8007) PH2LP2 (5C25)
AVO resels FSand Ff

/ES/Cr4C35)

Ave (1008)

v

PHZ2D2:5¢25) ¢ Conrplete service conneclion.

PLEDZ(2CU) = FIN(FI. FSL + NFI .NESL)
(11823 YR4C2T)NI4B I (24 C28)

r202: MFS(118227 T4D1: [F1): PHIDI(7802)
(8017) CFS5CGHTE)sels EHEGALT) | (8D07) [NFI]: PHID2Z(4C22)
OF7(=TEH) Sels EH(6AZZ)

TiD2 : AXFR(16846)
(BD30) Device address to Areg.

<. FSL C(/1483¢)

FRO(94822) |
FRICI4820)

FR2(4%
. 148137
g LR Lines | FXCT
EFR5(14810) )
FR6 (148C4%)
ERT (74806) :

Jo__1_¥T_\

AVO-NFL ]

D.C. ADDRESS

PHIDI (7802) : Commence cervice cycle
PLEDIC2CI5) = RS (14827)

7/0) 2 IXDA (11A13)
(6005) Status toIre

g - T4D1: IO sets TPE (5c20)
DCR selyOR P (29¢27)

T2D): NFIN (1/825)
(6017) EHE.TPE sets FH(6A23)

€p04) PHID2 (4c22)

ORDINCi10801)
NFL(249c26)
EDIsels ED(32A33)

TORD (4CZ0)
MES (12822)
LS (27022)
RSA (/¥co3)

EHETY. NFSE(=5IL)Sets FHEA23)
LS2(30C20)
PHZ7D](78%6)

< RS (4827)
> DOR (32438)
»] NIOR
EDI(I2A34)
DAD

< DALine DA2

JED/(324A

T ﬂ
1l
STATUS

12

DEVICE CONTROLLER

bl
[RSA/ (/4c03)

Allow nextoperalic to starl.

|

PH7DY (7846) : Termination

PLED/(2¢15) = RS (14B27)

TIDI: CXBCL (/96190

(6005 CXBCU(/9535/
FSO—~=FSI¥ to CO > O/
1! sets C6(29822)
TPE sets C9(27£19)
EH sels CI14(26p322)

I3.FS3(ICE)
or I4H.FSSCIVE)p sets OO
or EHIZFS5(-1vE) (31A26)

TIDl ; EH sets 03 (31A1%)
cont. HIXOF(16ci3)

TIDI: BCXADD (18c34)
(6D07) Creg.to FSreg.

ISO—~=+I57 to HO*H7 OFXH (18C 14)
ISO~IS2 tolOwJ2 Hreg.to IS reg.
}'g 555532(-{&?) sets HI(24¢22) RS A’ (/14co3)
. = set;
En a3 Fsserve) 1S HRASC Ly py - prn cuB2 )
| ESC12820) €D17)

72 sets Ci5 2723)

RS (/4827)

x
/(32423 ) ¥ Py
AJ/032A1 <
%
Yy
. LN

ES (14c09)

Status inlreg. Terminal oreler in Oreg.
LO = TE = Transmiscsion error 00 = I =z Inlerrupl

It =IL = Incorrect leagth O3 =HLT=ICP error halt.
2 =cm = Cha/nmj modifier
I3 = CE = Channel end

I4 = UF = Unusual end

O Revision



ASONINW

NOTE: Every PHEDI/2 (ohase Lerm ) /s reselt el TF time of it alefay line .

Every PHEPDI/2( raselevm ) is sel al T] Eimte of its defay line
’ /):lrne/.

raf

a,
Leaving PH2PD2 and PH7POIor PHI PDI Evcee until! the next

operaliron.

DATA COUT  PHASE SEQUENCE (8 b/t MIOP)
(NDOR.IOR)

[ R

resey al TO time of its del

. SC(72A40)
PHID2(4c22): Determme rnext operalion and starl sesvice conneclor. < hsC 3D
PLED2(2c11) = §5C (32A40)
7202 :F} (24c27) =/AsC/ T4D2: FS (149€35) /FS/(14C25)
(8D17) BDo7) PH2D2(5C25) Av o C1D0E)

AVO resels FS and Ff

}

PH2D2 (5c25): Comylele service conneclion.

L __d y_Yy_L_

FSL (14838)

PLED2(2¢N) = FINCFI.FSL+ NF] NFSL)D

DEVICE CONTROLLER

Fr L1487 2} “
(11823 )(24¢27)(4836)(29¢ 26) .;ﬁ; / 2
TID2 : AXFR (168 4¢) T202: NFS (1p22) 7302 HIXOF (16¢13) L FRunes |ERI (/48 N
(8D30) pevice address Lo reg. (6L17) K15 (23820) (8D28) OF reg.to Hreg < 1£R4 80! Q
NCMU(24822) SUB(236:2) OFO~*OF2toJO*J2 £RS (j4810) <X
NTRAI(28C LS) OF7 sets EH(6A23) £R6 [30v] L
NLSO (26c22) FRZ (wB06) o
NLS1(27¢C20) T4D2 : LFIT 2 PHIOI (7802) i
MLS2(30c22) (8007) [NFI]: PHID2 (#C22) [
FP(12823) 1
|
AVO=NFS l |
F
vF! :
\ PHIDI(7802) : Determine tyjse of service call ana commence < RS(148327) )
ervs le. NDOKR !
| /moxscionoy service cye OK (195340 i
e PLEDI2CIS)= RS (14827) < JOK (1483 —
! TOD/ : SXBA(29C25) T201; NFIN (11825) _EprG2a3Y)
! (6006) BArea.to Si5—+S530 (s004) PHID2(9c22) |
! wxo MS(2422) |
) clear WO~ W3 for read. NHINH2 = TXMBO (13A45)
) 73D/ : IXMB(5420) NHLH2 =IxMB[ (12446 ) !
TIDl : IOR sets CUT(30¢27) |&po?) IMBO *IMB7 tolreg. HI.NHZ =IxpmB2 (13402) !
! (6D05j EDI sels ED (6Azo) Hi. K2  =IXMB3(13A13) |
( NFJ(24c26) T4Dl: PH2DI(7826) selected Mreg. bytetoIMBO+INB7
, JO sets $3/(6523) §017) |
|
1 Allow nexl cpervelics b starl. r ;
I
t ; 1
1 !
' POK (10A27) PH2D/ (7826): Data output phase. | — RSQwB27) —
! PLEDI(2¢15) = + FP(12823) . MDRI ~Irst time throush PH2D/ . e | — EDICR2A34) _ _ |
| +*NFP(12825) . RS (148277 = next timesthriugh PH2D/. a0 sy,
TODy: OXI(5A23) 720/ : BCXADD (16¢34) THD|:JXH (2/c46) ‘m
(6D06) Word boundsyU1.J2) = CMO30 Y600Y) Creq. =/ Lo BC reg. (cD11) HO*HIto JO+)3 LAz L zopis0,,!
CMO30 sets £p (6420) I byte count=05et Z8¢ RSA (14€03) : LLATL A el
(80l ) sets £5 (/12820) FXH(18c1¥) (@c23) EDsets L) (27c22) DAtines  lippd7Graciy &
sets TRAI (28¢23) EH4ZBC] ED(6A20) TCORD sers LS2(30C20) /,aaiﬁxmz;}q
CXBCL/9B4) NES(12822) NED sels PH2D)(7826) [/226 72507 00Q
CXBCU(198335) TORD (4c320) CBA.NZBC sets pﬂzo/(zezq : @Az zon02)
8Creg.to Creg, [EO.WEHNZBC]: ES(12620) | 28C.Hé sets PHYD/(78/2) - | UER
[7rAI+NED +FPT: RSR(14¢03)] (ZBC+EDINCOA .wwésety Phzoll_ | LE2/(324337 "~ A
TID! : EDI sets ED(6AZ0) (7646) 1
(6005) JHXJP;}(ZbI([/Z) et HMNU?)/:]/V AF/Z ((/2515)) | | [EsLrgcor) —
LSB of e addr.tito 600. X £A20
HOTRAI 2 CBAGECI3) IMRO+TIMBT to L reg. [RSA/(14C03) »l
CBA:zUpdate byte address ZBC setsls0(26¢20 \
]
ZBC +ED : ] ] NED \
HE.ZBC = PATA CHAINING )
CBA :
1
PH3DI c7827) : Upolate byte address. |
PLED/(2CI5) = PHID/I !
ToDI ; NSUB (23825) TID!: No error sets FP(/2823) | T4D/: NFP sets PH7D1(7846) !
(6006) CXBA (178150 &Dos5) (6017) ]
BAreg.loCreg. T2D/ ! BAXADD (16(36) '
(6po%) Creg.+1 to BAres. |
FPsets FIA/(me’z 3) |
ERROR I :
[
PHYDI (7814) !
PHEDI! (7812 ) Same as in Order Oul £ ORD is ¢ |
- exce 1S low.
PHED! (7821 ) g :
1
!
[
[
| KR |
PH7D!(784¢) : Termination. la— — RS (14827) |
PLEDI(2€15) = RS + MROD/ :
(14827) N
TOD! : Nk15(23822) T1D1 - TORD [28¢.Bci1(=1Z2€)]:00(3/1A26 T3DI:8CXADD (18C3¥%) '
eD06) . cont. [28¢.xBcOGDC)):01(31A27)  |(8007) Creg to FS reg. %Lm_m..,
CMD = Dataq chained [Bc2(=cc)]:02(3/A12) RSK(/14Co3, . DAL /(281908
CEHI: 03 (31A/4) | . LAlUnes 427 (2815 gy
T101 : CXxBCL (1981¥) [NCMD.EH.OUT]: O4(31A21) THDI - FIN (11823) DAZ /(12812 )0l
(6005) 58 TFS5I¥ to C8 ~L1¥ HIXOF (16C;3) 6v17) 77 LU e
LNCMD+EH]CXBCU(19535) 180187 to Hreg. N
FSO vFS7to COC? [z8c.8ci(z12¢ )],’I;O(JUC 22) J
LMD NEW]: CXMEQ 12845 ) NTORD > HIXOF (16C13) ]
urey: i3] 07 8 1A ~
2C/ tHl: M7 (30
[melici (21532 £s (1 L rE WaENTPES: FIN (1823) [ES[(14co07) >!
CMD.MPE] 2 C12(:6829 12820
LCMO.EW.NMAE NMPE]: CI3(26821) | [RSA/crwco3) —
LEW]:C19(26822) \
|
o]
o
<0
n
&
N
Q. )
\.
W
b -
o .-
> D Revision



ANON IN

|
u__/l‘j_éXj_(/_O_A o) |

LR{ICAIC,

SRR

——pm——— -

Viz-z/ 1o-e 9624

L9/ (10R01) _|

DR oA _

1y

NOTE : Every PH "0//2 (phase term) is resel at T3 bme of it oelay lirne,

Every PHEPOY2(, ‘phase term) is setf at T/ time
and reset- al 70 time of its ofels
Leaving PH2PDZ ancl PH7PD/ or PHILPD! true tentitd th

gperalron,

DATA IN  PHASE SECUENCE (8b/it MIOP)

(NDOR.NICR)

PLED/C2¢1) = SC (32A40)

8p/7,

72 05: Fll29c27)=/45¢/ j THD2t S (14C35)
I(8D07) PH202(5025)

PHID2c4c22) : petermine nexl cperalion anol s lard service conneclion.,

AVO pesels FSano FL

of its delay lyne

v

TID2: AXFR (16846

(8UZ%) Device crofcdvess loﬂr(‘f/-
NCMD (24132L)
NTRAI(28C25)
MLSO (26C22)
NLS) C27c2C)
MLE23CCL2,
Fr(128:3)

i

SUB(23422)

PH2D2 (5C25) : Complete service connectlion.

PLED2 (2€11)= F1/ (0 Fl. FSL + NFI.NFSL)
(1823 )(29C27)(191336X24C26)

17202 » NFS (1222)
{cevi7) K15 (23120)

TID2:HIXOF (16¢13)

(8028) OFreg.toHreg.
OFO v0F2 toJO~+J)2
OF 7 sets EH(6A23)

TYp2 r [F1]:P¥ID/ (7802)
(8007) [NF]: PHIO2 (%c22)

AV =NE] |

Frl

PLEDI(2¢15)= RS (14827)

ToDR/ : SXBA(29C25)
(6006) Brreg.le Si5+S30
CXBcL 1Y)/
CxBcu(19835)

BC reg. to Crey,
word boundry sets E502R20}
Sels EDEA204
Sels TRAL 8022,
wxo

PHID] (7802) : Determine lype of service

Service cycle.

T20/: NFINCr1g325) *
(6D04) PHIDZ (4ci2)

BCXADD((/Z('(N)

Creg-Jto reg.

[/ Breg=0 - 255 (28834)

[285+EH]: ED(6A20)
NES(12822
TORD(4C30

NZeSNEH. D] ES(12820)

call and commence

T3D]: NFP(12825)
€no7) 28C setslso(2éczo)

THDI: JXH (2i1cH4e)
W6017) HO+H3 toJO+J3
RSA (14co3)
TEVEN sets TPEC5cz0)
EHE.TPE sels EH(EA23)
ED sets LS1 (21022)

1218
nexf
1
SCL32440) '
—
[ASC/1%C33) ]|
[ FS]vc35) '
o
AVC (roce; |
|
I
|
- FSL(983¢) J
FRO(144322) ;‘,;
r e (i, ‘4"‘_/_' ;U
ERlines [FH A8
VE&S (19240) "<
1A o) N
A7 (14808 :
i
i
}
|
!
. |
P RS (14827) '
—
NOOR ]
NICR !
_
o _FLIG2A39)
. 040;;2»22) !
[LAZ (zoAIZ)
» DA lineS  [Dau (T°Nr&

1025 (:7A70
122 'r"\ovs '

DAT.

clear WO +*W3 [NEVITRAL]: RSA(19c03) TORU sets LS2(30c20) DA7 (32 ACED
KED+EH+ZBS).NHIT: MS (2422) NED sets Pt 201 (7826 ) DAL (I2A27
(r/o 5/) s IxoA (//21035 rzo) yzF E ,;/((u; command . N2BC.CBA sels FHIDI(7827) . 7
(0 ELisele 6Al0O, OFXHIECIY) PNAS NHO.TRAYL ] - R i
JC sers $3/(6523) WIINI2= MEOXT (8A24 ) cny.no.TRAL) “CBAGECSN  [EDN(32833)
MFI(24C260 NI JL = MBIXI(I5A1Z) ZBC.HE sclts PHYD](7812) r
[NH Clorwand )] 21 XD PL (21€12) JIMI2=mMEZXT (15A34) N6 :zAata chaining. [__ _ [ESfiucor) —
31358 of byte aeldress + 1 JI . J2 =MBIXL (I5A14) 2BC.NHE+ED.NCBA SCLPHTD! JRSA/
[ustrevessed]:xims (21€33) Ireq. toseleted Mbyte . * (7846 ) SA/C4co3) o
3158 of Lyte ccldlress — MBOYLsets WO MBIXIsets Wi, ele. T
!
Allow next cperatrion to start, l I H6E.ZBC= DATA CHAINING . 1
ZBC.NHE+ED CBA - UPDATE BYTE ADVRESS. :
NED !
Yy :
PH2DI(7826) @ Data input phase. RS (14827) |
PLEDI(2¢15) = RS (827) | — | —E0LE2A342 _ _ |
TOO/ CXBCL (19814) T2D01:BCXADD (18¢34) 73D/ ZBC sets Ls0O(26¢20) !
Je006 " CrBCU19535) 6004) Creg—1 o 3Creg. (6007) PAO(32A22)
BCreq.loCreg. I BCregz0= Z88(26834) 74017 JXH (21C4€) | VZYR &SV ¥,
wordboundrysets £0 (6A 203 [zBS5+£H): ED( 6 Azo. (6017) HO+H2 Lo )Q +J2 032 (22A78)
sels ES (/2820 NES(12B22 RSA(14c03) u%zzﬁ_/}.{.ﬁ
sere TRAL(28023) 7oRD(4C30 TEVEN selsTPE (5C20) DAtines 04 (37h08T X
INzBS . WEH.E0] ES(125820) EHE.TPE sels EH(6A23) PAL o] o
TID! 2 IXDA (11A13) [NED+TRAI]:RSA (14C03) EDsels LS1(27€22) phe (2ACY 4 Q
(6005) £DI sets ED(6A20) [(co+EH#2R5). NH3]: MS(2A22) TORD sels LS2(30c20) N2AZ (TrA 06
INHYCEorurard)]: HXIPL(2CI2) H3:5Kipcommand NEDsets PH20DI(7826) (DAFP (72h277]
;Lfdof /,,jej a‘;{/‘{'jﬁl ?zxcn ) oFX ;Xuésc /412/ Can0) IVZByc, cBAsels PH3D1(7827) i
Hy(reverse) ] HX. / . SMBOXI q +WHY. NHO, TRAI ], ]
3156 o by be muretress —1 NIV G2 =mgiXI (I5RIZ) Lrersoien]:ceacecrs)| | _| sepscszazz) _ —
JINJZ zMB2XI(15A34) ZBC.H6 sels PHYDI(1812) oo
. J2 = MBIXT (i5A14) He < Dutachaving || LES/ (1909 _ _ -
M +0)«'1:r:b' u{o ZBC.NHEED, 8‘”?734;‘0) JRSA]CHCOZ) !
MB3X] sets W3 '|
~ !
NED I L/~/6.ZBC =DATA CHAIN/ING. I
ZB8C.NHE+ED “|CBA = UPVATE BYTE ADIORESS :
1 1
t
PH3D! (7827) :Update byte adoress. 1
PLEDI(2CI5) = PH3D/ :
TOD) ! NSUB(23825) T/D/ Noerrors set FP(12823) THO! 2 NFP sets PH7D) (7046) |
6L06) CXBA (17615) €005) (coi7) |
BAreg.toClreq. 720!t BAXADD (16C36)
cvo¥  Creg.+/lo BAreg. |
FP sets FIN (//6725) ]
|
ERROR J |
{ |
!
PHH D/ (7812 ) 1
PH5D! (7814) Same as For Order Owl ¢ p |
- exce, oR .f ow.
PHEDI (7821) s iiated :
|
]
j y !
N 1
PH7D! (7846) : Termination  — — RSGQyser) -
PLEDI (2CI5) = RS + MDRI 1
(14827) |
TOD! : NkI5 (23822) TIDI: TORD [Z8c.8c1612¢)]:00 (31A24 T301: BCXADD(18C 34) '«
(6006) ) eont, [28¢.N8COCDT ) OF (31427 (6007)Creq, to FSreg. /LT JAELLYY N
CMD = Data charned [8c2¢:c¢)]:02 (31A12) RSA(14c03) ) (LRI o
[EH] 03 (3/A14) | _ _DAlines (3241, '):':- ™
TID! : CXBCL (19814) IWCHD.EH.0UT):04 (31A21). TY0): FIN (11823) VACHIED} GBI
5005) FS8 +FSI¥to C&*CIY HIXOF (16€13) (6017) : ‘ ¢ I
INEMD+EH] CXBOU (19835) ISO+]S57 to Hreg. N
FSO*FS57toCO*CT [z&c.dC/(ﬂZC)]:ﬁqD (23¢22) |
[CMONEN]:CXMBO( 163457 NTORD :HJIXBF (16¢13) |
[pe] (/OA;O*M/’)(@CO-'C? [0/0] »>0F6 10#071/5 |
N 27321 EHJHT (F0C25
f_mg]:c‘// (2 ZB( iz H o) £su2 TWAIPE. WMAE. ,wf»g - FINCIB23) [Es/(1vcoT) o)
CMO.MPE]:C12 (26 BEF 12820) bl
LMD ENNMAE. NMPE]: CIZ(26B21) ¢ — (RsALC14cod) o,
[EN]sCIY (26822) . |
1
D Revision
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’

V‘C'F-é;/zz-e 5654

cPy /

MIoP

MIOP Interface  (8bit mror)

ONST (2c20) |

IBPAO (12€08)

FNCO (i12c06)

repso-1-2 | [ I0PAS (12€13) FNC3 (12co4)
Frco-1-2  ___| L I0PAZ (12C18) FNC2 (12¢10)
PR (12¢45) [ l
NCCI,NCC2 e o o _ ___ Ncel (23826)
Nveez (2482¢)
MEMORY /| MIOP
g T
AH (10A06) _J ™o om0
wO0-1-2-3 __[ True for weite only - _ _ __ § g g ;
M (10A01) | 1
AR (10A08) 11 )
L X register.
PE (10A13) I_- I
POK (10A27) — Uslie]i7]18]19]2021 [22]23]24]25]26]27]28]29]30]51]
DR (10410) [wel (=]l fwe] _ S§§§33§'£‘SE&QE§S§‘§
M reg. IWr:'te___:-,_“___—____JRead §§2§§2ﬁ§§§§§$§1i&
DG (14 A38) m—__
G ead only, MX re gister
[o]/{2]sl«]5]el7]a]aro]ii[s2]s]i4]i5[16]17]18]19]20]2/ [22]23]24]25]26] 27 [26]20]30]3/ ]
NNITREDITEAR IR TR RSNl QR T
s B S B R S S A S B S LA i S R A e I R
SEIT33333 2233 d33RRRningRsaaIILEG
DEVICE CONTROLLER /| MIOP
SIO, TIG, HIG, TDV
§10, y HIO, TD FRO (/M4822)
sioriomeTov | | I FRY (14820)
SI1@ (14c12)
DA lines | pevice pddress FR2Z (4818)
FS (4c35) | IO (i) FR3 (1813)
HIO (14Ci5)
FSL C14B3E) | FRY (14B08)
. P TOV (14023)
FR limes m,__ FR5 (14810)
AIO (14€25)
DOR (32A38) I—_——I____.. FRE (r48304)
IOR (4834) | FR7 (14806)
AlO N
! /onro/ (32423) pao  (32422)
AIO (wc25) | | JOAL/ (320)9) oAl (32A20)
FS (14¢35) r—_l._______. /pA2/ (32A15) oAz (32A18)
FSL(14836) L Joa3/ (32R12) m3  (32a13)
DA lines [stectus L /DAY [ (32403) DA% (32A08)
FR lines Toevice address L /DAS/ (32A09) DAS (32410)
DOR (32A38) A Jone/] (32A01) 0A6  (32A04)
10R (19834) r— /DA7/ (32p02) DA7  (32A06)
/OAP/ (32A25) DAP  (32A27)
SERVICE CYCLE
SC (32840) ] 1
ASC (4e33) | | I
FS (14¢35) SERvICE
14¢ [ 1
r—'———'] CONNECTION
FSL (14836)
FR tines [ pevice aa’a’r(.fsl
~
RS (wa27) __| L | I,
RSAC14co3) 1 |
ORDER 0OUT + i
ORDER IN DoRr (32038) |
< I10R (14834) ____| _tow for OrderIn _ _ _ _ _ _ _ 1
Note : Order Out/In DA lines ’OR:QERéZrzg:?,?‘,‘.S L rerminat order
al(ways has a ;
terminal order. ED (32433) ___|
(14coa
_ES ) |
/-
RS (14827) ___J U L_.._.____
RSA(I14c03) I_I r_l
DOR (32A
DATA OUT 32438) T
Outpul 2 bytes " 10R(1#834) l
s y DA lines ] Data L Data
ED (32A33) [
ES (i4c09) f
|-
(R (we2ny T L] L] 1
RSA(14c03) I 1 L
DOR(32A38
DATA IN (3243
< IOR(14834)
2nd data byte
reaches zere DA lines j Data l_] Data U Terminal Order
byte count (28C)
ED (32433) |
ES (14009) |
| -

Note: Terminal Orcders (ED.NES) are requested on errors,

zero byte counl, order in and order oul,

D Revision.



FT25 (¥bit) M.IGP ; /1D
F LE: 7— gps |—2
OFXH ’3—‘——>cmck = ow 3
Ho 22>
L L [ I 43 OFO
L 4 — 9 S
HI & N : o
L L L i T ~OF/
| — 2 H — 10 1 -
H2 LT> 1 -
_ L~ U ors
L : [T |
— 3 — 11 HH
. =4 —
H3 2 ™ ' T,
L~ 2,0F
; ' LL - X ' 3
— 4 — 12
33 NG ] -
HY Lo £ — ; S Fy
— 5 ny ] 13 T _"_: L =
H5"': 28 - "".-}
! J ] cOF5
» 1 ¢ t-{ Sum P ug
Hé L4 N ! :
L L =t T '?‘@Fé g
H7 L L . — L.oF7
. B )
=8 E — 16
' INHIBIT INHIBIT i
B A /\/K 2 52
Pas- 25 T ' C_ 3 »
2y <% spaz/
.26
20 30 -
' 22
NSPAS-] 23 DD'J] 'é’ £% +4v
MIOF’ LS2= INTERRUPT STATUS lJ e
=5/ NLO2= LSB of Byte Address o “2 4039 w &5 G ;
(1D fsome £Lags

Pye3 23



- (8bit) MIGPR 15 D
FT25 6 ’
' 7—1 spT —2
BCXADD ";—?'—“V_OCK é—-_—% 304 :A:f .
: 35 NS
ADDO <=
L [ I 43 BCo
. i . —: - .
3t N :
ADDI 1~ [ l .BCI
— 2 O — 10 T
1 N
ApD2 L [ .Bcz :
':1 3 =g 11 ng
‘ s a2 N ] o
“A o3 | > .
DDV L [ - : 45‘_BC(?¢
17 NS
ADDe - l_ [ . - , LBCé
| — 7 O — 15 '
v N
— 8 - 16 -1
INHIBIT | TnrzerT
I NyA Y. /\ | < st
1 I
SPAS-/ .“i]
e 2L \d .,29' SPA7-1
"%""\‘ 26 : e
- NSPA3-—I RN
’2_;
o NSPA5-1 23 ‘ | F‘ETUD m T &} - oy
MIOP LSI=FLAGS € STATUS 4 - L ir n"}'
=5/7 ' L J L l LI
: NlSI— BYTE COUNT 4y 42 “o39 14 8 7 6 S
150 Page 3-24 ‘ '



FT25 SOMIOP 178

, , 1
. . a— b 2,
BCXADD °-'-§——> cLock o Z: 3533 —3
3 o . . .
‘
ppg 25 [ - UL s
. A . L L C ] I £ B8
. 3¢ NG L
ADDQ 1 l 4 ,Bca
| A L Sy
A 2’ — 10 1 )
' N )
— 3 — 1 B |
ADDI £2- ' '
| — 4 — 12 1]
L]
— 5 — 13 g
ADDI3 o281
l/ {— l J : 46‘,BC'3‘
— ¢ — 1+ [
7 |
Iy o '
AbDIY L L . — *.BC I
— 7 — 15
A I [\
— g HH L1 Je -]
INHIBIT INHIBIT 4 '8 .
/‘\ ' - LS]
SPAS-/ 25/_\ '——J/\ ‘-———’/\ N . o
- 27 ' ' <G 2L SPA7-/
' 26 .
NSPAY- 22 ' ﬁ 32, SPAG -/
NSPA3-( £l
_ 22 : wo
NSPAS 22 s .L'lJ "LW ”“, D iLi s :‘i ré1 oy
MIoP LSI=FLAGS ¢ sTATUS | LLJ B | RRNRER-
2 5/7 5= I O S O O S
/ NLSI= BYTE COUNT Y4 424039 14 8 7T & 35

190 4 . . Page 3-25



FPage 3-26

23D

Gt ISP 23D
FTZS ,
BAXADD £ o =R
31 8 —*
i a5 N
ADDO / L I l “‘BVBAO
B R . :{.
B T
' 3¢ N )
' J N | ‘
ADD2 > [ : 1.BA2
: — 3 — 1
DDJ 12 T\ :
g R . 2.BA3
. L]
' — 4 T — 12 1]
ADDY [ : .Y
DO “L‘{\/ [ L BAT
H e — 14
S | u ’ H
. 7 '\ » | .
ADD‘ l/ ; E I : T ".A BAg ‘\ .,
= ] 15 o .
. oL T ,\ 7 .
ADD? > l_ - 1 ~BA7
v '- h rnuxel“r | rvrzerr ' Q'B .
25 —
SFAS© 2y B <G 29-5'PA7-O o
. 26 "
NSPAY -0 29 4‘\' 2.5pac-0
NSPa3-o &l
22 49
 NSPAS-0 22 o DP ‘ rj b e
MIGP L S0= COMMAND ADDRESS 8 D 1 D 1‘4 51
=5/7 NLSO= BYTE ADDREss | & Ll L
' 44 42 4039 14 8 7 6 5



FTo5@WMIOP 27D

! ~ "7 —{ spS
BAXADD j:—’>c:.oui< \é“:ao‘,f;:
o
35 N )
ADDQ 1~ L [ : ,43* BAB
— | 1 9 -
ADDYg ——13‘* ,\/ : Y .
| — 2 1 10 - -
= —
' 1 N *
/'ADD’O o 1P L | - q‘BAlo
2 N S
ADDU l/ L [ - — : Z'YBA /’
U H o H EANINS
x B . B
ADDIZ 2 L - i 5 BAIZ
S - 1 13
= a
ADDI13 5 D [ . ZBA I3
o e [
7 N
ADDIY - L [. n - 4‘ BAIY
L 7 =y | 15 :
N '
ADDIs S > LBAIS
— & — 16 -
- —L_ I
‘ /INHIBIT INI—lIGr'l" | '8 LSO
sPas-c 25 A 29
2 \Q SPA7-O
26
NSPAY -0 +22 - <} 20.5PAG-O
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1.

8.

9.

10.
11.

12.

' MIOP sends [Device Controller Address (MO0 - MO7)

; , - .
MIOP's 2nd |Status off FR Lines (FRO:R - FR7:R) is stored in

BASIC (32 BIT) MIOP SEQUENCE OF EVENTS

==

SI0 (START INPUT/OUTPU_)

CPU stores [Device Controller Address (MO0 - MO7)
Command Doubleword Address (M16 - M31) . in loc. 20.
\Number of status words to be returned (M08, M09)|.

= =TT o

CPU sends [ IOP number (IOPAO:R - TOPA2:R)
Command to be executed (FNCO:R - FNC2:R) to the MIOP.
k_and the Control Strobe (CNST:R)

T W iy R TR S

CPU waits for proceed (PR:R) from MIOP.

MIOP accesses loc. 20 (see 1.).
Command (FNDSIO:D) to Device Controller.
Function Strobe (FS:D) :

Device Comtroller responds with FSL:R and holds Device Controller status
on FR Lines (FRO:R = FR7:R). :

MIOP's lst (send the old Command Doubleword Address from CA register ¢
status word | to location 20. 41
-

MIOP stores new Command Doubleword Address in CA register.

status word | Operational status from FS reg. (FS08 « 14) location 21.
Remaining byte count from BC reg

MIOP clears FS and OF reg. with successful SIO possible. NCC1.NCC2

MIOP sends proceed to CPU.

CPU takes status from locations 20 and/or 21 and stores it in its
designated registers.

NOTE: If mo status is asked for, none is sent,

Service call for Order Out from
Device Controller that received
the SIO.

1.

ORDER OUT

MIOP "[ Connects for service with Device Controller
Receives Request Strobe (RS:D)
and determines Order Out Service Call (DOR:R,IOR:R)

Psoe 3-29



2.

ORDER OUT (CONT'D.)

MIOP accesses lst word of Command Doubleword éiqh Command Doubleword .
Mdress in CA reg. (Order and Start Byte Address) or (Transfer In
Channel and Command Doubleword Address).
MIOP ~
if not Transfer In Channel |sends order to Device Controller
stores Byte Address (M13 - 28) in BA reg.
and (M29 - 31) the 3 LSB. in OF reg.
(OFFO = OF02).
if Transfer In Channel ';tores new Command Doubleword
YAddress (M16 - 31) in CA reg.
tgnd goes back to step 2
MIOP (accesses 2nd word of Command Doubleword (Flags and Byte Count)

stores Byte Count in BC reg.
stores Flags in FS reg. (FSO00 - 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 Device Controller with End Service (ES:D).

Service Call for Data QOut from
Device Controller assuming the
order sent during Order Out was
an output order.

DATA OUT

MIOP |connects 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
from Memory.

MIOP

1 Byte interface |sends 1 Byte at a time to Device Controller for every
Request Strobe (RS:R).

4 Byte interface (}ends 1 word at a time to Device Controller.

MIOP terminates data transfer (ED:D) if:
all data of accessed word has been transferred or
Device Controller sends End Data (ED:R) to MIOP or
Byte Count rfaches zero (ZBC)
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DATA OUT (CONT'D.)

5. For each Byte transferred: .
1 Byte interface [the Byte Count (BC reg.) is decremented by 1.
the Byte Address is incremented by 1.

4 Byte interface |the Byte Count (BC reg.) is decremented by 4.
the Byte Address is incremented by 4.

6. MIOP sends Terminal Order to Device Controller and updates status if:
an error (EH) was encountered
Zero Byte Count (ZBC) not Data Chaining was reached.

7. MIOP disconnects service from Device Controller (ES:D).

DATA NOTE: With Zero Byte Count (ZBC) and Data Chaining (OF06), the MIOP
ourt ) goes back to the Order Out but does not send the order of the
' ' next Command Doubleword to the Device Controller.
Order
Out | Not Zero Byte Count and no error
(2) Wait for next Data Out Service Call
o Service Call for Order In from
Zero Byte Count and Data Chaining Device Controller. After a Term-
go to step 2 of Order Qut : inal Order for Count Done or an error
was encountered,
&;“ e R e e »rxl.‘-«::—%r"' T p¥Ee siwrumims i bwpu i sme o ening il ]
ORDER_IN |
1. MIOP |connects for service with Device Controller
receives Request Strobe (RS:R) and
determines Order In Service Call (DOR:R.NIOR:R). !
2, MIOP accepts order from Device Controller. : b
- . k
3. MIOP updates its status (FS and IS reg.). ]
4. MIOP sends Terminal Order (TORD) to Device Controller. |
Order , ;
Out 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 Qut. If not, another SIO
Chaining must be issued by the CPU for any further operation.

DATA IN !

In is equal to Data Out except that data is received by MIOP.
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TI0 (TEST INPUT/OUTPUT)

1. TIO is the same as SIO except for steps 7 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.

HIO (HALT DEVICE)

1. HIO is the same as TIO except the Device must stop all operationms.

1. CPU sends |[command to be executed (FNCO:D - FNC2:D) to MIOP.
Control Strobe (CNST:R)

2., CPU waits for Proceed (PR:D).

-
3. MIOP sends | AIO Command (FNDAIO:D) to Device Controller.
(Function Strobe (FS:D)

4. Device Controller responds with:

FSL:R

its address on FR Lines

status unique to Device on data lines

> .

5. MIOP takes |[Device Address off FR Lines (FRD:R = FR7:R) and
its own address off its switches (UNO - UN2) store
status unique to Device off Data Lines it

interrupt status from IS register (ISO0 - I502)|into
(operational status from FS reg. (FS08 - FS09) loc. 20

6. MIOP sends Proceed to CPU.

7. CPU takes the status from location 20 and stores it in its designated
register.

B R T e e

AIO (ACKNOWLEDGE INPUT/QUTPUT INTERRUPT)

IR SIS
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$5!5:0 =+ $3/:0

32BIT MIOP INTERNAL REGISTERS

MOB*M3! to device controller.

To device eonels

DAP:R~* DA7:R

G Revision.
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‘ oME— T Yo ¢ : st |Esregf o J
3 28¢. MAE—dtom %.ﬁ ~ 23808 by 5o LS2 éireg. J
(73 WL €9,
FroOYD! CME. _} S ﬁ@a_:}. s M S2|OF req [ ) |
PHILCE (7625) } g: I~ | v ol 15834 (" -
(78¢5) M CTE > N 1126828 N fi‘ e
H—* X ""} b o lrpus, J 1121
PpOSDI WTEL A o ¥ 28809, 3 " R
783 I | E |\ o Q\o 14026 d 3 8 - v )
oM -g,&ﬁﬁgi < | A ¥ [__[_r _1_1/_1_[; Sates)
-\ - 7 N|14027, x o2 1314151617
PHCO60! - A 0 wl 2 9w m| ol XN
(7839 .SU8(12828) ) LEVEN e I 533 s s T&‘T by
EH cxsr kIS (12820) / J ( (28430) g&g BT :cxe. o & EJES
(17810) HXA (IE835) <L NERN ',
EEL.. \ CMxA (15235 /) g S T
3
PHO701 MX DY P ¢C mr Q
I (wqoé l (1826) MXDC » OXTORD (3cA37) Sl
FNC (1818) XD13 )
(817) ¥ [ oL r24334) MBOXI-eMu3xl |
FNCO:RPFNC2:R ’ ~ r*s o] ()w }r - «? 3 N ﬁ p) Af XA
By ~ 9| o <) *l Q7 % Y] o
o? . ~ m m be IS O] o] ] © o o by 1 3 )
Jygygsyy ¢ 149999 49449943 24944499 X ~ 49499993
- U EEEREE R nana e (ZIZIZZ[Z g NAN4 A endile a'an EEEEREEE
NOASCD OSI0D l;,p,,o,,,l bm,mi Ym0 I}Mwa,l R, [ 7 A oro, oul, reqisrer’ xo g loolorTosTos]ov]ns]oelor |
= i 5 ER lineg R (reojlPp ol 7] 23] (<61 7] wecas] I (juputreaister) ]
0 N -y i » \ - N EEREEEEINE ~ /
[ < [\ O S 8 m 3 A e N o~ L) N QG ~ N M I In e N < b
: : IR ¥ X YRRCIR SN e EEEEEREE . + /
SC:R FRORw FRY:4 48yte [\ - TXMB (2449,
(32A%0) Xber, DDO:R - DD7:R DCO:R—» DC7:R DBO:R+DB7:R IxDA (Lia13)



AYOWIW

vre-s/rss 2bey

[0 (328t MI0P)

o —

CNST:R (12€20)

o S AL TE DA )

PR 0

T = Al PO PR

JOFAQ:R(12€08)

P//O]/DZ (#C50) 2 Imitiate next opervation

70PAL2R (12€13)

OPA2:R (12C!E,

PR:D = LASTONE .NME

| FNCO:R_(I2COB) - Q3c43) (17A18) . 1
ENCIIR (12€04) - (5/0L27) (7015) = ME (10C20) = IOP address recognition £NoIT0:D eIz
FNC2:R (12€10) - o]
DL2TO: FNCCi1806) DL2T2: FNDSIG:0 (14C12) DL2TY: PHOOD/ (7€06) |
| PR (12¢45) _ | _ 1(8034) cPY function (602.6) (8029) P I
) |
7
) J——rer 4 J T ot % b |
I Pl1O0OD) (7cce) ! Access locution 20 3 |
' EFTOTEYTEW .
(S/DLiT)(5015) = FIN (123836) = End o previous operation, |
| oLITo: S26:0(12437, DLIT2 ¢ AxM (1A46) loLITz e ramB (24846) : |
1 (9847) sets _:,;,pyf zp) Igtah'cn 20 (2831) for device nd}v’resl’ toAreg. mezx’)x 1x MBO(/JAZ‘I)} M00 +07 Lol reg |
Wx0 (20808, SuB (12828 .
¢ AMQ:0 (10401) Nexo (20817) Cloars Hreg. K15 (12820) 3 [
) oLiTy s PHIOD! (7¢q6) ;
DLITI : WXO(9A01) q815) d ]
! (9839) Clears WO»IV3 for read
Ms (JAcY) = Memory réequest 4 ]
| CcCl(#co4) ¢
] cC2 (4c10) ¢ |
LSO (24C%¢ £
! LS2(24¢0o6 - |
| ? |
' P A AN TSR X ey SR I~ d LD vy COEA P 2L DATTCDETITAL TF7728 LECAR W WOV INERR) Skt e, SIS SR ALY '
- POK:R (10A27) > PIHIOD! (rcué) : Tmtiate sta ltus return and store [ret stalus wordd. " FS:0 (wc3s) =d
e £ hai |
! (s/0LIT)(5D15) = MDR (1A30) Setwith POKiR = Memory cycle completed . d g_lg_%o_g_z%lz_g)_ﬂ“
3 1 2 2 ! a
! DLITO:/MOB] = cMD (294804) DLIT2: FS:0 (vc35) DLITH : MXC(208B44) ; 102:0 (32415) W
) (9847) foa] CXCA/BA (178315) ' @8n) ¢ feg.—I toCrey. (a815) forCA-l ts MOO *MIE (00 (32412 .'§
- - M .'_D_(/_O_AOL) ] CAre AloCre‘y. Lemp] = Pr1DI (T8 45) 4 _(’_‘(MM)_»Q
| [vMog] = EXM(17827) MS (1404 J o520 (szace] 7
MiewM3ItsCreg. [vemp) = PHIZDIC7822) ! (6670 (x2a01 Y
| [mo9] = TPE (12806) NLSI(24042) 6770 (32A02) I
OXI (24B34)
\ De;:lrfyg;/‘éress to Oreg. |
w
| sets Wo»K'3 bor write AVO:R resets FS:D tle- ALOEO208) !
}
| NEM
| CMDl l L | &
P et i o aton ST T L S TR bl d s == | N
! Q
| PIIIDI (7845) g
AERTTUTXIW
| (s/oLIT) (SDI5) = PHI1D] C7845) ' §
I DLITO: CXM (17827) : DLITY: PHI2DI (7822) I
( (9847) M6 *M3) te Creg. (9815) NLSI(24c42) |
4
| NOMY )
! e vt 1S
! - _D&R.Q?‘Q) — ,.! . PHI2DI (1822) = Pr(’/;are Znod wword of/: slatins. SR (19836 Q
= — T
I (5/OLIT) (5015) = (NFS + FSL).(NMS+MODR) _DOR:R(I24A38) _ —
, (3e3¢) C4A36) . _TOR:R (19834) __
OLITO: $31:D (1wAt9) DLIT2 : [Weey.veea] = CA/BAXC (i6€38) | DLITH: NFNDSTO: OC7¢ 36) . i
! (9847) tostore m localion 2/ (9831) Creg. to CAveg, (9815) PHO! /D2 (4c50) FRO:RC/v822)
NFIN (12834) NFES:D(118%2) PHIZD! (7823) FR!R Cfugs (w820,
| Nki5(12822) £R2ZR(14818) |v
[ FRI IR Crygi3) S
! DLITI : MXFR (15A46) DLIT3: NFNC (18 08) — —[FR¥4:RCuGca) ¢
| (9839) FRUmes to MOO -+ MO7 (98233 LSI(24Cq4) [£&5 R (1vedio) b
MXFS/8¢ (15402) LNTPE] = PR:0(20815) FR 6;:/5’.('_"41%5_‘
] ﬁc,r?o%] to 47/6 »(/43/ ) Proceeol to CPU LERZ R (1wdo6l )
. OR:R] = NCCl (4C02
! | MCC/=HCONDI-D(0%) — O0.C. cdelress recogmilion I
I W ZzmBno2r00812] | Lror:R]= é/ccz ¢ t;ctz, 2) I
. C. ‘s
| LR (12¢v8) || [FuDSIO D] = GUT (13808 |
| oUT remém bers SIO i
| Allow rnext-opercatlica lo starl” J i
| P i T T B F A ST B e s et i g e R e S e T
! PHIZDI (7823) = Store 2nd status word.
l F_- - -4
| (5/001T ) (5D15) = PHI3DI(7823)
] — MR:D(10A) | DLITO: CXFS/BCL(19814) DLIT : [Neet. NeC 2] = IS JOF XH (16CH) DLITH: NLS2 (24c08)
(9647) FS8*FSI4 lo C8~C14 @e31) Hreg, to15 req (9815) PHI4DI(7824)
| HXA (18835) [ree]= MS (/A0%
| AO¥¥AOT to H4 *H7 MXC (20844)
HO*HZ is ecleared operation stalus lo MOEY MW
I
1 . P TS S Ve B FAI? LT ML AN NGNS 7 2 e At AL o ot P 81 Vot TN e s A % o ¢ 5 VPP o ST it R T X T B R
L r. _AR:R(10809)_ — PHI4DIcrg24) = Clear O Fasel FS reg. anol Lersrinale
| ar— .
(S/DLIT)(5D15 ) = PHIYDI(CT824)
l
DLITO: HXO (zaeo;)} 0L1T1:[veernecs] = Ts/0FXH Crécy) DLIT3: FIN (1283¢)
| (v847) HixO(208r7)J €t€ars Hreg | ag3a) g s Orres. , (9823)
cx0(20818) Clears Crey. f:/&c)}c (18239)
1 Yy (@_'C_V_E)_ | Clears FS reg.
! AR:R sets PR:D(1264%)
|
Location 20 before IOP storage.
0 - » 71819 16 » 3!
Device Address % ? 0 ——————+ 0 " Command Doubleword  Addrecs
O O = No status returrned
O 1 =1 word of status returned.
I | = 2words of status returned. CME = IOP Memeory Error,
Location 20 after drst Stalus word is stored, CTE = I0P Control Error
04— - 15|16 « e DME= Memory Data Ervor
Previous Command Doubleword Address Command Doubleword Address. WLT =IoP Walt
- . . ‘ It = Incorrect Lewo.
Localion 2/ alter 2nd Status word is sloreel. ree "9ﬂ.’
0O o— > 7181 Q11011 ) 12VI3)1411I5)16 4 -3 IP = fnttrrupl’ Pe”dlﬂ’
P Device Stutus 'O {22 |roejomemie CHECTE mr[ o Remaining Previous Byte Count MAE = Memory Address Evror
TOE = Transmission Datoe Erver,
Nole: Every PH™DI/D2 Lerm 15 reset at T3 of its defay dine. f
— !wrr)}: Pu® PDIJO2 term issct at T/ time of ff.r e/a‘:., tine andd reset at TO time obits a/t/g’ line,
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proc-s/.58-8 2hey

Location 20 after fret Status word is storec.

DLITH? PHI¥D/ (1824
AR:R sely PR:D (12¢c45) |(7ws). o24)

7}
1T [' i TIO, TDV HIO (32 8it mice
T T T T T T I T e s S e L R 2
CNSTR (12¢20 - 4C50) = It ¢ ¢
Lensne (219) FHOI/D2 (4c50) = 1n/tiate next operatien
P28 _(J2C13) ] PR:D = LASTCNE . NM2
0PAZ:R_(12CIQ) C3cw3) (17418) p or ENDTYO:D (ycts) |
EHCC:R (206 bl (S/Dr2T) (7015) = ME C16€20) = TP cectrfress reccgrition, H o P EARTLYD(1¥C 23) oy
FNCIR_[12COH; - orENQHIO O(1¥CIS,
FNC2:k 112010 o OL2TO! FNC (11806) DL2T2: for TIO FNDTIC!D (veid) |DL2TH 2 PHOOD! (7C0E) o LL_—_L"‘
1 CPY Yunction 502 or TDV FNOTDV :D(G4c23) |(6024.
PRD (3034) /i (6026) 1 o (i+c23) 2 )
PR C2chs) ] lor HIo FNDHIO:!DGve1s) ‘
k) i |
T . % ® & I et st T~ e Sp————
FIHOODI crcce) : Access (ocatron 20 :
(s/0L17) (5515) = FIN(12836) = Farcd of previouns operation |
OLITO: S2¢6:L(1ans27) OLIT2: AXM (1A4¢) DLIT3: LXMB (24846) ) ler MoOwOT ' |
(P347) Sccs Sieq. lelacation 20 (831) Lordevice cacddress (oArt’. (1823) IXMBO(13A24) to llt’.
! B Hxo (20305) ] yai oM SOBCI2826) !
L MQ:D (10A01) HLXO(zow 1) Cics rege K15(12029) ‘
| OLITIs WXO (9A0t) DUTS: Putop1(7cus) l
f; 981
(9839) Clear Wo *W3 for read (9815
| M3 (JA04) = Memery requést {
CCIC4CO%) :
! CC2 (he20) 1
| L50(24C 48) !
' L51C2acq4)
] L52(24¢C06) '
|
: T T I I T T v : ok 6‘-‘6"""."’72“'{3\152.,; o v e e A L et T |
r POX:R (toAz7) | o PHIODE (7cu6) = Tnitiate status votura and store hist stutiswrovel . FS$:D(1%¢35) »
AR ZARI 2T " anf
1 Cs/oL1T)(s015) = MDR (1A30) St witlh POK:R = Memory cycle completed, 60:0(32223) ,'
. [07:07324:9) >J
| OLi17e: [1ee] = CMOCruBc6) DLIT2 ! F§:D (14€ 35D DLIT#: MXC (208 44D 1C2:0(724/
I (9347) EXCAJBAC17815) (7831) Creg-1toCreg (9815) for CA-/to Moo » M5 B
D¢ ) CAreg to Creg. Lcmp] =PHIDI (T8 45) 040031240
] |- MQ:iD (JoA0r) | _ | B/ﬁas’]:ﬁ(_s)(;{./gfl‘} (tmz;/q) Goeno] M; ”(1,4093812) _gp"ogub
/ réq. - 12 D7 o & 12 4
[ [Me9] = TPE (12B¢6) 7 NLSI C24cq2) 2A0
! et i ess b0 6
O e ress R
! WXI (4n34) e Ave:sR(1b08) _, _|
| sets WO —+ W32 for write AVOIR resels FS:0 )
. t
! c MD" l NCMD |
| & s s . A - = |
| PHIIDI (ra+s) I
| (570L1T) (5p15) = PHIILI C7845) E ) . i 1
! DLITO ! CXFS/BCL (1953140 Deiry : PHI2D/ (7822) t
| (9847) Fsg~=FS14lolrey. (9815  NLsS/(2¥c42) i
|
, |
| - R S EE N |
i
- _DR:R (10A10) PHI2DI c72822) = Frepare anel store 2nal Status word. F3L2R (1483€)
[ (5/0L17) (50s5) = (NFS +ESL). (NMS $MDR)
(3c36) (4A36)
' OLITO: $53¢:0 (14A719) DLIT : Nee1.veea] = CAJBAXC Ciée36) \DLiTy: i TIo =NFNDTI O :D
| (9847) Fo storesn location 2 (38121) i Creg. toCA rey, (9815) H{.TOVINFNDTOV:D
NFEIN (12834) NFS:D (11842 i HIg > NENDHIO: D
| R:D (12¢45) Pﬂa!pz (vcs0)
|l PR:D(12cHS) | _1DL2ITI : MXFR (154 4¢) 00173 : NFNC.CHBoS) PHi3pl (7823)
I . (7839) FRUme: to MCO»M7 (7823) "[NTPE] ZPR:D (20815)
ol HM@:L(roh0)) | _] MXFL/EC (1£A02 Proceect to CPY.
ECren. to MI6» M)
1 Loo2:R7 :.Wc/ﬁ:/coz)
L.c, Address r:co;m?'/on
OR: RS =
: nce/zNCoNDI:DG8%E) | | i E’f p’.’%‘i!ﬁiﬂﬁ}
XE (20844,
Wee2=Neen02:p(28/2) | ] operationcal sfalus to MOEPMIS
| TRE] = MS (1A0+)
l Allew next cperalion to starl. ]
|
I m PRTPEURITTY re o TIPS TTIN T T3 7 8 ot onr vl T O oy RIS N
| PR:D (12¢45) - LHI3DI (7823)
: - $/D = PH. 782
:_ _ AR:R(10A08) (s/pLiT)(5015) 13D/ (7823)
|

= il SN ) ey T

> g VO (A< MDA T IS NS G XY RWA ™
PHI4DI (78240 = Terrinate

($/0L17) t5D15) = PHIYOI (7524)

A ARG PR P A A AP RTINS ST

oLIrze FIN (nB36
I{faz.‘:) . )

Llocation 20 belore IOP storage.
10 > 7181 9110 =
| sevice Address T HoO

O O = WNo status, returned
0 I = fword of status relirned
I 1 =2weordsof statis returned.

31
> 0

CME = I0P memory errov.
CTE = IOP contret error

o= > /51164 > 3/ OME = Memory dalu errer
[/”ew'au! Command Lowublewora Address ]a o HLT =10P hatt
: IL  =Tncorrect longth
Location 2/ alter 2nd Status word is stored. p s
o 7181 Q1101111 121131141151 16 —» 3/ AE = Memory address error
o it A o elculoc 0 o Frevins Bt Goaet 708 = Fronsmisuon ot e

Nole: Every P//’Dp///ﬂz term is resel at T3 bime of it aelay line.

Every PHFP.

LYL2 Lerm 13 selr al T/ bime of Its delay line and resel cl” TO time ol its oelny line.
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Dovice Controllor.

Aworudpy

Yoc -&£/ PE-£ 2584

0r-
AlIO (3281 MIep)
+ ALTRETT
leMsT 8 (126 20) ' -
{xga':(fllgoig o= P110ID2 (écsc) = Inmtiate next opCratiosn, I
(R0 A t—
ENCZ-R(acic) ‘;_ ME(10c20)=IR:DC12¢38) = iy mlerrupl vegquest is lrue. FNDATC:0(14C25) ]
PR:D (12¢45) = LASTONE .NNE = No mterrupl request” (FR:0) is presené ' |
5 (13¢43)C17A18) 1 |
IR:D (12¢39) (5/012T)(7015) = ME (10c20) : A |
s PR:0(12¢45) | _| DLiros Fune cnsoe) ' DLLTL: FNOATOZD (14¢25) DL2T4: PHOODI(7¢c6) 1 !
(S034) CPy function 8p26) C8029) I
) P A AN RO N [ S S mmoae e el e b e s s roee ~+, T I mmmme e p N, T T et i e € SV, A el ey g :
PHOODI (rcos) FS:D(WCIS) pl
(s/0L1T) (59/5) =FINC1283¢) = End a/,;,»e.//&uk cplree tion |
|
DLITO: FS:0 (14¢35) DLITI: CCI (9cos) DLITH: PHI2ZDI(7822)
(9847) S26:D(12437) . (7832  CC2 (¥cz0) (9215) X {
sets Sreg olocation 20 LsZ (24cce) : |la AVO:RCDCE) _
AVOZR resels FSzD. ’
: !
e -*«rw"-vwr‘v‘t.. AL ChTINIE 300N e T T T T T T, T .*] l
PHI2ZDI ¢7822) = Preyusre stalies viord | @ —FSLrRCuB28) |
P .
(S/pL17) (5015) :(A&FS;G )F:L) Ls- _DER:R(3243F) )
c
DLITO: WX] Nuvk)/ i DLIT/: AXFR (16846) oLITZ: MXA (15A35) '« JOR:R(1483¥) _I
(9B47) " sets WIrW3 Ffor write (9839) D.C. address to Areq, (9823) D.C, addscss lo M24~M3) |
NFIN (12834 [FvOoATE] = GRO(128U6) and UNO+UN2 te M2I/vM23 EROR juf22)
OCROremensbers AJO LS (24c 94D Rz Q
[oor:0] = Necf (#cc2) NFENC (1/1808) R N
D.C has inberruplpend, MBOXI (€A2Y, |£ER3:8 ] N
[Tor:D] =Ncc2 f4c22) D.C. Status o Moorpmor L4 — — {ER4: 0 X
P.C.not busy. = s
IXDA (11A13) DLITH 2 NFNOAIC:DCTCIA) LR6R CYZENN)
N.C.<tetus tol reg. (9815 g//o//o.; ’(1/3 55) ) FR7-RwBos) N
’ HIZVI (7B
NIR:O 201723 , DAO:R (32422) |
LOLIT2 (NESID (11B42) 041K (324200 4
(9831) ~d————{pAZ "R (3, ]
DA3: R T 3
o4k 3
. : 4 ALD N
Allow next operclicn Lo sterl. J %-1 - Y
. 7 _ aﬁyé }:‘zizﬁﬁf:'{
PHIZDI (7823) = Pepar e wnad store status word.
G/ouT) (5015) =PHi1ZD) (7823)
I DLITC .camp{,}oo,e (23804) vezsr ?urz.: L[TRAI] = TS /O F XH Cl6Cty) vrs2
v i v, - >,
L. M@0 CreA0L) (9647) /J/I;;;o AcH+FAo7=1s4+]. ‘ 9831) Hreg toISreg (clears ISovISL)
[ + COMP/ADOR] S IS2 sets €C2(3c20)
|| ecrzmeonoroagus) !,wu;ﬁ%_c’grz) st s P ot
SOl Lo MY < 3
| NCC2=NCOND2:0(2B12) ;7_;;2 ?}9’73 prcEv0? (9815)
| Lmetacs o), "
7883
| AR:R (10408) AOY T AOT to H¥rHT
| i HO+HI js cleared . . AR:R sets PR:D (1acus)
| Lomm——— : § e ” : e T

P/III/.D’ (732.‘/) Z Termi/nalron.
($/0L17) (5¢c15) = prraos (7824)

DLITZ: FIN(12836)
(9823)
Location 20 alrer responce 1S stored.
0 7181 911011112113 » 2012/ +—223124|25 o—p 27|28 «—e 3!

LOLR (M1 P.C- T D-
L-O. Address.

Stalus unigue lo device |1l |TDE[ZCIICET\UEL| O > 0O

CEL = Charnel end tnterrupl

D. = [AM'=0then O.=deyice controller rribeor.
IL = [ncorrect le.igth &M 21 then D.z wunit reem ber.
TOF = TrarnsmiSsion dala error D.C. = multivunit deyice conlroller niember.
VEI = Unusual erd mterrupl. M = {/ O means .r:'ﬁgle_ umt odevice,
i] means nidttiundt device.

ZCL = Zero byle cownl tnforrapt

Nole : Fvery PHPDL/D2 termis resetat T3 tune of tfs oela re, . T
- £Ver/ PHPPOL/L2 /cnnl & _r.;é;’ :f T7 time & iér c/c/a; ”‘ze’ anol resel” at TO time olets é/at)/ line .,
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[ —

A e T X

. 4 ORPE/? OUT (328 m10p)

PHOJ/ D2 (4¢50) = Lutiate next operestion.
(s/0L27) (7015) = SC:R (FzA40).

DL2T 2.2 FNDASC: D r9c37)
(80 26)

DL2T#: FS 2D (14< 35)
(80290 PHoODI (7¢©é) J

SC2R (32A40) .

i

p{Inc

ES:Q(14c35) >

DA S0k B

f;‘/OOD/ (7¢06) = Service connect”

S/0L1T) €5015) = FIN o (NASC +5SL)
(12836, (17831

DLIT 12 AXFR (16 B%E) I DLIT2: NFS:D(1/842)

LL1TY 2 [NFDASC: ]
(7829) NCMD(24808) (9331) K15 (12B20)

(3815) Lrvoascio,
AVOIR erases FNDASC2D

- _AVO:R (1D08) —_ l
g F5L 1R (148 36)

]
FRO:R (/qgu)l
[FRT 7 & _(jegzo]

NENDASC:D ]

v FNDAsSC:D

= PHOL/D2 (wcs0) b
= PHOIDI(7C %) FR2 R (Hpig) ~ 9
LRI 131N

< FRYR (wd08) |

SR Cr9p/0] <

]

Q

ST

PHOIDI crcuv) = Detcrvriine type of service cxll,
AT IS

(8/0LI1T)(5015) = RS:R (148277
DLITO : NFIN (1283%) \OLIT2 2 TORD C20480%)
(1847)

V(a831)  NES:p(n828)
DLITI 2 DOR:R marks ORD (72346) LSO (24¢46)
(2839) " [6R:R rmorks QUT(12844)
ORrpouvr (10836)
[/{F/voA.fc‘: DCr¢c22)
EP:R] = FO:O(ZIAS3)

(4875)

lpz 174 PHOID2L fecso)
PHOY D/ (7825)

! —RE:R (14527)

< OcR:R(3I438) |

q LOoR:R (148 Z_I(Z I
< ED:R (3243%)
NES:D (1/828) >

i EPe2(32433) " |

Me:D (/0AO1)

A

POK:R (10A2T)

Allow nexr cperationto stu-l- l T RA I
0RDGUTV ! NMS. PHOY D/ |
V- camornctsin ;e s - 7 - e A_Wrrva .
PHOYD! (7825) = Aceess Jrsl word of command pary. B S I i
AW TIT IOy ‘
(5/02;7) (5015) = NMS (1A02) . | &
- ~
DLITO: SXca/BA (188¢7) DLITT: Irst birme throush (NFSIS.NER)sels ME| DL T3 2 DtssNER] = € A/BAXC (16c 26) l 9
(98B4T) CAveg o Sreq, (1839 “2nd time thvoulh (cMD) sClEA1S (9525 c:;, to CAreg. S
CXCAJEA (17815) FSE 15 Chaimniny modifer bif. LXMB (2484<)° ) sares hoorHoT : T, %
CArco bo Crey. wxo(9Ael) IxHBo(/.JANj ¢eZreg. | S
NSt ,ucxof iears Woe i3 for read, ér1DévBoe6
X0 (203C5. Hoeq. .
yixotzofr)” 192 I pyyra; Creg et to Creg. DLITY: [vns NER] =PHOY DI (7825) l S
emMD] = NTRAL (#C14) (q8st1) (9815) (75 +EHT - PHOSDI €7834) N
MPE Sets FP(12818) . LMs] =NkI5 (12822) o
WIS (24C42) | Q
NIS2 (24c08)
s |, | wus
P =i o D o e e e T T PETO WA O T s~ TooTves ,

Auoeuzpy

M@:D c/oA0t)

PHO5D/ (7834) = Access Znd word a/f ca;nmand}?m'r

(s/0217)(5015) = MOR (1A30) set with POK:R = Memory Cycle Compleled.

PLITO: [0RD] = EXI (24834) o177 ),-[,vnu NEHI=MS Cacs)
9839,

B347) 53/:0 Ct4Ar9)
rEorcer =08 ZTRA (I15A15)

DLIT2: [CNTRA 4 EH). 0ORD] = RSA:D

T

POK:R (10427)

[TRAT = cxMC17627)
+16 *M2 Lo Creg
LNThAJ - NSO 24 50
CAMR3(1£8/3)
MIZrM28 Fo Creq,
M29*2) to HOTH2
$] = EHCuB44)

(a631) WVEHT = CA/BAXCE (16C36)

[TeA.7TkA

RA.NEH] = PHOYD/C1828

DLITH: TRAYQ(4ci8)
(9815)" [TRAJ = k15 (12820)
RALERT = PHOSDIC783,

l TRA

y

AT eI T P orr—r-s == -

PHOED] ¢7830) = Pocecess 2nd word .

pre-c/Ls-8 2664

(5/0217) (5015) = (NM5+ MDR ) (4#A3E)

OLUTY: LSI 244D

PHOZ DIl ¢28v0) = Ternination.
AR
(s/ouLT) (s015) = RS2 R (WB27)

MPE sele (12(25833)
(EH.VHAE.NMPE ) sets C1X (282825)
EH. sels f/#('z’&/v)

DLITO: CXM (17827) DLIT2: ven] = £s/8cxe (we )
(9847) Mi6=p3/ to c,;y. (9831 Creg to £Crag. (?G1S) PHOZD/C784¢0)
MO7 (=skip) s€ts HZ (29¢05.) IS/OFRH (16€Erg) v
Zeacl revecse sets Ha (29¢/9) Hr y Lo OF re '
MCY(HTE) Scts f15(29C25 LWre#ze w000 :J:ltk.'a(‘Z/al;)
Meol=0c) scts Hé (29¢33)

(115)  FIN (1283¢

1 RS R (+4827)

I

I

|

|

l
— Jercoweed_ |

|

|

| -

DLi1Tls £E5:D (/9coy, 2LT2 /NEW] - €XMBO (2607 DLITS : FS/8C xC (19¢3 | . 3
(983%) &KH set O3:p ézxm. ) (ag31) £/ 3(”0(0 ’M57£ Co rco7 |(1823) t"re{gata FSreg, « 43.2(;91_2,2 —’li
CXF3, L (19814 . N
SOF »F5/¢ [o CO8 S DULITH: RSA2 D (reco . ®

TAZ sets chFiego) | £, )! J £570 (acor)

Note: Every PHBDIDZ is reset at T3 Fime of 1ts delay line .
Every PHPPOI/P22 /3 set @l T/ pime of 1t5 oeldy line and reselal

TO tiwe o/ its olefay lime,
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vés-s/e-s 38ey

ORDER IN (328t mr00)

y
PG it =Y ?—-—-‘ - ot WALl bbb K ASA WL ol B0 & ry
p/-/ofﬁ D2 (1¢s0) = Dntrale sext cperalion. < IC 2R (I2A40) '
(s/pL2T) (7015) = SC:R (32440) FWOASC:D (1ycTZ)
DL2T 2 : FNDASC:p (/#€33) DL2T4: F5:0 (/4:[:{) £50 1935/ ’I
(8D26) (9029) PHoODI (7E0E)
/00D (rco6) = Service connect. ¢ — AveiR L1o08) -
(5/0L1T) (s¢1%) = FIN, (NASC +FSL) a FrLiR(19836)
. ) (11B36)  (11833). ko R .
DLITE; AXFR (16846) OLIr2: NFSp( 11842 ) oLIT4 ¢ [nenvpAse :o] :Pllol/p(( (¥¢50) ‘ : by
(983q) (7831) |(73/s) FNDASC? S PHOID) (7CHY) . N
DLIT3; OFOS selts ENE(12804) >
(9523) AY8:R erases FNDASC:0 ‘ ! <
S
WENDASC:D FNDASC:D [
- s e fors s o St A A B T v TP T I
PHOIDI c7cvu) = Deternine typect seryice call. !‘: Rs:R (14827)
/o117 (5¢15) = RS : R (14627) la pox:R(32438) |
DLITO : NFIN (12834) QIT2: TORD (2u804) DLITY: ZOOmarks TPE (12806) |lq NZoR-R |
9841) (983]) NES:D (11828) (9815) [TPE.EHE] = £H(248yu), L !
L51 C2ycy4) Dalet trorrsmisson £FOIR (32434
OLITI: DER:R marks ORD (12:348) erros, DAC-R(324220 1\
(9839) OROIN (/0801) [WE$06.701, EHE] = EH (294844 DA/ R(3:420) %
LTXDA (A1 Incorrect P DA2:R/32Ai8)
DAOC>R +DAT.R fo Irq’ length error. < ~DA3,: K3 S
FNDASC: D (7c 22) L52 (24c06) _ R (32
EOIR]=EP:O(32A33) RSA»D C1yco3) :D(32
PHol02 (4cso)
PHO7O] (7840) REA:D (1HcO3)
Allow nextr cperarion to stasl ' !
,=:=== e <

PHOT7 D! (18v0) = Terrnation.
(S/oLir) escis) = Rs :R (14827)

DLITO 2 NK15 (12822) DLIT2: HXOF (19813) QLIT3: IS/OFXH (16ein)
(7897 (9831) IS reg to H req. (@323)  Hreg, ke IS se9.
oLyT] . 2 [+F53. 103 L[Fs3 Z03] = H7(20c19) Fs7Bcxc (1Pc3¢)
(1839)° [+ Fs5.704 _ [= 00:D(32425) ChexnnelEndl int, Creg. bo FS reyg.
+F35.103.E Intervupt, [;;,5, zov ]
. +F55. 103, EH] ~ Unusaal Ead IntNOLITH 2 RSA D (142 3)
Crs2l = p2:0 (32455) Crrs/8cU (198.39) (9815)" FIM (12836)
Command ch g, CXFS/BcL (19814
Len] =03:p (32012 FS reg. to Creg.
10P hatt. Lro1]=C08(29833.

imcorrect lenglth
[rPe]= co9(29825) g
Traisnussion dato @rroy,
Lenl= Cri C26619)

JoP halt,
[102]= C 15265080
Chaming moa’:'/;’f’.

RS:R{(14327)

- Y

1S

00:p (32425 |}

—_ [0 20022 A15) Q
CTilant o ¢

N

— —

RSA:D (1c03) .l

E£S:0(/4C0%) 4,]

Note: Every PHND, /02 15 resel at T3 time of ils delay line. o i
T Evtry PHRPOL/D2 IS set al T/ time of ity aelay line and resel wt TO time of its Aelay bine.

ORDER
DAO:R = Transmission error

DAI:R = Incorrect length

DA2:R = (haining modibier
DAZR = Channe! erd.
T Unuswal end.

DAY :R
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Aaowop

P et o

DA TA“ CyU '}f (32 8i¢t M10P)

1

Wit g0 ¥ars

(s/0L27) (7015) = SC:R (32A4%0)

DL272 * FNDASC:D (14 32)
(E286)

OL2
(8o

pHOIéDZ (‘165'0) zTutiale pext 0/06’)4%50"

SC:R (I2A%0)

<
<

Y

e ey e

p//QODI (7¢€6) = Service Connect

G/oLiT) (5D15): FIN ,(NASC+ESL)
(1283¢) (19833)

DLIT 2 NFS2D (11842) I
(9831) ~ SUB (12628
K15 (12820

DLITI? AXFR (16846)
(9333)  wxo(vAor)
FPCI2B1I8)
NCMD) (248CE
Nt so (29c8P)
MLS] Crucu2
Nes22qces)

FoAsc:otnesy) )
T4t FS D (14, 25 [FS5:00/4¢35)
2q) /’//aogl (gco{ ) ':
L
OOV LSS '
< FSL:R (145 2E)

01174 > é(/f,vadsc':p] =PHOLD2(4c50)
(9815) LFNOASC: D] = PHE1 D1 (7€ Y4)

AVO! R erasces FNOASC!D

NFNDASC D FNDASC :0

M@:D(ICAY)

\

-

v 3 Vo100 IV OV PR A AN MBIt e S5 ol

P RIS ICAINY

A

P//Q/Q//n' v4) = Access data weordd.
(S/DLIT) (5015) 7 RSR (14B27)
DLIT 3 INEH, W3] = M5

(9823) I YM® (24 BHé
TMBo =INEB7 to £ r2g.

5;‘} ‘/rs éﬁm/an §/§30/30
re o S15 »
/VIJI;J

()’A o4)
28390 Z

oxy ¥ 2V (6000) —» I (19842)

or #byte interLuce .

DLIT4!: PHotL/D2 (ycso)

o.c. Addfle—‘

(9315) ~ PHOLp! (7807)

- 2V a000)OXY) 1
i RS:R(19827)
< NOOR:R l
a—ZORR (483%)

POK:R (1CA27)
-

ybe-g [be- & 2bey

PHO5DI €783¢)
PHOEDI (7530)

- S 7 Ader OUt
ame as /n Or e’execpf ORYD 15 Low.

X r eI a D S I 2 T
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NFIN (12834) NFS:D(118%2) PHI3D! (7823) L) R Clegio
| ki3 58 | S
I DLITI : MXFR (I15A4E) DLIT3: NENC (1808) — —JERGR e8] %
i (9839) 'szp._u;:; to MO0 MOT (9823 '[L;/;,ij:w‘gk I [£45 K (o) b
MXFS/8C (15A0 NTPE] = PR:D (20815, ‘.7.6_-' R
J é(:rvgk,]to M6 £M3/ Proceeol to CPU LERZ R (14806
. OR:R] = NCCI (4CO2) .
| E_’:"C_’:‘fo‘fﬁ"m 646) - O.C. adlalvess recogrilion !
| CLMBMOZI02812] | LIor:R]=Neez ( t;ci 2) |
0.C. no %3
I PRD C1acws) ) _ | [FNDSI1O:D] = g”u:rg;z{w o i
1€ bers |
|
] Allow rext operalion lo starl [ |
| mmmmms
I P/l/3p, (7823) = Stowe Zndd slaaliss n/ma/ N
A
: (5/0LIT )(5D15) = PHIZDI(7823)
o] — MR:D 1040 i DLITO: CXFS/BCL(19814) DLIT 2 [NCCI. MCC2]=TS[OFXH (16C1H) ° DLITH: NLSL (24c08)
| (9847) ;)s‘gz'f.gg to CE~C/4 @31 Iroel= Msc m; . to 1S reg (9815)  PHI4DI(7824)
188 TPE]:- /A0
| A% ¥AOT to HH T H7 MXC (20844)
HO*H3 is cleared operation status lo MOE» MY
l .
L. b _‘&R_QDA_OGL ...’ Pl”llol(nizll) = (/é‘a'/ ﬂ'Fd;vcr/ /’._{ "'_7‘ aild f?rMIﬂd/e ‘
' e 4
(5/0LIT)(5D15) = PHIYO! (T824) .
|
DLITOHXO (10305)} OLITI :[Ncerneca] =I5/o0FxH Cléciy) DLIT3: FIN (1283¢)
| (v647) HixO(20gr2) S €*€ars Hreg | (hasa) Clears OFreg. | (9823)
Cx0(20818) Clears Creg. FS/BCKC (18E3%)
! PR:D(12c5) Clears FS reg.
b, m— — — o at——
ll ] AR:R sets PR:D(12¢45)
Location 20 before I0P storage.
0 - » 71819 16 - » 31
Device Address :LJ?2 ? 0 - O Command Doubleword Adolress
O O = No status returrneo
O I =1 word of status returned.
| | = 2wordsol status returned. CME = IOP Memory Error,
Location 20 after frst Statlus word is stored, CTE = IOP Control Error
0 « . > 15|16 < > 3/ DME = Memeory Date Error
Previoews Command Doubleworol Address Command Doubleword Address. HLT =I0P Halt
* . l Il = Tncorrect Length
ﬂ Location 2l abter ind Status word is storeel . Lot P 7 .
r‘%’ 0 < e 7181 G110 1012131411516 < v 3/ 1P = Lalerrupt Pending
& IPI Pevice Status B o ][L TOE\DMEMUE k'ME[TE HLT, o] ke}na/h;hg /Drey/'a“.; Byte Count- ’ MAE = Me'mﬂry Address Error
wy : TDE = Transmission Datog Erver,
(T ;
~
! Hole: Every PHMDI/D2 Lerm is reset at 73 of [ty defay (ine. .
,1‘}\ £ vrr; PH#® PDIO2 term /{r.rao" @t 7/ time of s a’e?&tv e and reset at TO time ofits lelay line,

Vo

O Revisicn.



Arotadpy

vee-s/bp-s b8y

D Revision

IR TIO, TDV HIO (mior withms)
ot TRONG P NS P e k‘.,. P AP T . 208 o Sy s
NSTR (j2c2eo, PHOI/D2 (4¢50) = Initicate next operation
OPAD:R (12COR)
R _(12¢1 PR:D = LASTONE , NM2
OLAZ:R_(12C18) B c43) (17418) . ; or ZNDTI0:0 Gycte) )
ENCO:R (/zcosj (S/DL2T) (7015) = ME €10€20) = TP acldress re ccgr1itiion. . "g%mg-%gmczss) >
FNCIZR _(12¢ 0%, i10:0014¢!
FNC2K (210D DL2TO: FNC (1nB80o6) DL2T2: for TIO FNODTIC D (weil) |\OL2ZTH:PHOODI (7¢0E) or . "L’l
" l(so34) CPY Fupnction (8026) fFor TDV FNOTDV :D(Hc23) (80290 |
PROC12¢45) ] lfor IO FNDHIC:DGUcIs) |
e e e Pl e AN it A *ﬁ T |
PHOODI crcce) : Access location 20 :
Us/pLir) (5p15)= FIN (12836) = Fnd ofprf_'-// cws operatics » I
OLITO:526:0D(12n:7) DLIT2: AXM(1A4£) DLITE: ZXMB (24846) ) for MoowoT § |
| (9847) Sccs Sseq. t)o lacation 20 (9831) forgc'w(/‘ aj/c(r(fs{ (‘,Arey. (9823) IxMBO(I13A24) toIrey, I
Hxo (20805 SUB 12824
MQ:D (10A01) Hzxo(('zosn)_}“e"”‘”'e?’ K15(12820) |
OLITY: PHIoDI(TCHE)
| OLIT )1 WXO (9A0/) (98150 |
(9839) Clear wWo *w3 for read
| (JAO4) = Memory request '
CCIC4CO4)
| CClcuceo) |
| LSO(24¢ 46) \
LSI1C24qcqy)
] 1LS52(24Co6) |
|
| 3 |
| .
' POK:R (10A27) PHIODE crcwe) = Tnitiale stotus v6turs and store list statuswerd . FS5:D(14c35) o)
hall ————— Al
) (/01170 (50s5) = MUR (1A30) Set with POKIR = Méemory cycle completed, W
I OL170: [M08] = CMDC2q4B06) DLITL ! F§:D (14€35) DLIT#: MxC (20844 62:0
(93¥7) CXCA/BA(17815) (9831) Creg—LtoCreg (9815) for CA-/to Moo * M5 4
I . CAreg to C’r?. Lcmp] = PHIDI (78 ¢5) 04:D(32A03)
] |- MQ:0 (oA0)_| | vnog] = CxFs/8cL (19874) M5 (1A04) g5n (72207 31
£58 *FSI% to Creg. INEMD] = PN12DI(7822) 86:0(32001)
| LMmo9] = TPE (12B08) NLS] 24ck2) 167°0(2A¢ 0.].2_>|
| oxL (24834) .
| WX Cansey 5 oo Avo:R(1028) _ _|
| sets WO — U3 for write AVC R resets FS:D ,
|
!
|
' |
| PHIID! ¢ra4s) |
]
I (8/0L1T) (5D45) = PHIIDI (7 845) |
! DLITO  CXES/BCL (196140 DLITH : PHI2D/ (7822 |
] (9B47) FSg=wFsi/lolrey. (9815  NLS/(2#¢c42) |
|
| |
. | ] '
[}
(i r —DAR:R (10A10) ..! PHI2ZDI (7822) = Frepare aned slore 2na Staltus word . F3L:R (14834)
I (S/0LIT) (SDs5) = (NFS+FSL). (NMS $MDR)
(3c36) (4A 36)
| OLITO: $534:0 (14A19) DLIT2: DNeci.Nee2] = CAJBAXC Ciéc36) | DLiT4: i TIo =NFNDTI O D
| (9847) to storein location 2/ (9621) Creg.boCA ey, (9815) L TOVINFNDTOV:D
NFIN €12B834) NFS:D (1/B42) :ﬁ%ezfﬁr?«%;g}:p
| L PR:DC12¢48)_| _\priT7 i MXFR (15A 46) 81173 : NFNC.CHBCE) PHI3D} (7823)
| (983%) FRumes to MOOw Mo 7 (9823) [WrPE]=PR:D (20815)
- ME:LeAol) | | MXF2/BC (15A02 Proceeal to CPY. .
BCreg. to MI6 » M2/
| [OoR:R :gcz/ﬂ:{eo:,)
. C) Adadress recognilion
OR:R/[ =
b | wecrseovorogavey | | HORRIZNECZ o cze)
| MXC (206454)
\weca=mcowod:p2gs2) | __ opervational stalus Fo MO8 P MIS
| TPE]=MS (1404)
| Allow next eperalior to starl. |
]
I PR:p(12¢45) | LHI3DI 7823
| AR:R (7 ($/0L1T)(50i5) = PHI3DI (7823)
— AR:R (10408) DLITH ! PH 14D/ (1824)
r~ j’ AR:R sels PR:D (12¢45) ‘( 98/5)
! ¢ .
R e e N R T R s Lol e
PHI4D) (782490 = Termrimate
($/0L17) ¢5D15) = PHIYOI (75824)
=4 7 Y
oLyr2. FIN(RB3)
(9823)
Locution 20 belore IO P storage .
| O - > 71819110 3
l Device Address Iﬁio - o—l
: O O = WNo stkutus returned
0 I = Jword of statis pelurncad
I 1z 2words of status returned . CME = I0P memory error.
Location 20 afler fret Status werd Js storect. CTE = IBFP contretl error
o= : > /5116 4 —+ 3/ DME = Memory date error
Freviows Command Lowblewera Addlress lo ol CWLT = ToP hatr
. IL =Incorrect length
Location 2/ alter 2nd Status word /s sterec. . s
o 7181 Q11011 N 121131 141 15 |16 o > 3/ AE = Memory address esror
D < . . . - ; .
T2 B e v odpeluelonlrdpur 0| Fomveinizg freviois Gt Count 708 = ransmission date error
Note: Every P}/’D//[JZ teriv 1s resed ot T3 bimie 0///5 a/(’/a}/ line . .
Every PHRPLLL2 tesns 15 set al T/! time of (s delay line and resetf cal TO fime ol its Aelay line.

L.C. Address

Device Controller



AIO (mioe with ms

CMST:R(12¢ 20)

et e S = e« 43 P S i e A g 07 e § o 7 i

|
FNDAIO :D (14C 25) ol

VEOrK (1206 > PIIOIDZ (9cs0) = Imbiate next cperation,
F_ALC_LU‘ (/2 04) g AEERS———
FNCLR(1aciO) ME (10c20) = IR:DC12€39) = sy interrupl veguest is lrue.
PR?D (12¢45) = LASTONE .NME = No mterrupt request (IR:D) /s presenl
(8c43)Ci174A18)
IR:D (12¢39) (5/DL2T)(T0I5) = ME (t0¢20)
| | LPR:O (12¢45) _ ] LLiTO FNC ClBOE) DLLTL! FNOATO:D (14¢ 15) DLIT#&#: PHOOD|(7¢06)
TV (s034) cru function (8026) (5029

P TN oI L TN

PHOODI (rcos)

DLITO: WXI(YA zv{/ i DLIT/: AXFR (16846) DLIT3: MXA (15A35)
(9847) sets w/--W.3 Lor worite (9839) D.C: address to Are’. (9823) P.C. address lo M24+M3)
NFIN (12834) [FNOATS] = ORO(12846) anol UNO=UN2 te M2/1wM23
ORDremembers AIC LS! Q24cvq)
[oor:0] = Nccf (4coz) " NFNC (11808)
D.C has Int’erru,(ptml MBOXI (8A2¢
[ToR:D] = NCc2 (40 2) D.C, Status Fo MoorMoO7
P.C.not busy.
IXDA (11A+13) DLITH 2 NFNDAIC:D(TCI4)
D.C. status tol reg, (ae15) ~ PHol /D2 (Yyc50)
NIR:D PHIZDI (7B23)
\OLIT2 *NFS:D (1B42)
(9831)

(S/DLIT) (5D15) =(NFS ¢+ FSL)
(3c3¢)

Allown next operclion Lo stcrl.

PHIZDI 7523 )= Frepar o unet slore stalus word .
G/oLT) (50150 =PHIZD) (7823)

(s/0L1T)(5p15) = FIN (12836) = End of previows cpereaticn
DLITO: FS:D (14¢35) DLITI: CCl (ycos) DLITH: PHI2DI(7822)
(?847) S26:D (12A37) . (9839 cc2 (4c20) (1815)
sets Sreg tolocution 20 152 (24cos) AVO:R(1DOS) _
AVOZR resels Fszp.
PHI2DI (75622) = FPreppre Statees veord _FSLIRCruB36) —
F________ -4

_DOR:R(32438) _ )
_1oR:R (we7e) _ !

I DLITO: Comemook (as04) | puTz: [TRAM]= JS/0F XH Cscin) vren
v hd = >, .
N 14 M@ep croacl) (9847) i brue i hou+or=1s Is 983/ Hrog toISreg (cloars IS0 YISL)
COMP/ADDR] ~ 182 sets CC2 (920,
3’ | |\ yeet=pconds:D(184¢) | A szs;of (15%.(,2) ) vs PHIIDIC B
SOw2 Lo MIO > oL)TH : , 7824
\3 | WCC2 =NCOND2:D(2812) é.,,zfyyfyﬁ;‘. AoBr0? (9815)
S RO (rrcus) 75 (;Aogﬂ_)) RAL(9c:8)
IXA (18835,
| AR:R (10408) > AO¥ TAO7 to HYrH7
| HO+H3I /s cleared . ’ AR R sets PR:D (races)
i o =
PHIDI ¢7824) = Ternynation.
(S/0L1T) 5c15) = putyos (7824)
DLITZ 2 FIN (1282¢)
(9823,
~
Location 20 alrer responce 15 stored. )
0 —-7 18| Q1IONH | 12113 -— »201 2/ 0—»§23|24|2$-->27|29¢———v3’
Status unigue bodevice |1t |ToEfRCT|cEr|UEL| O - R e
CEL = Charnel end thterrupl .y
ot O. = [IM’=0 then O.= Aeyice controller ricernber.
IL = Tncorrect lerigth &M =1 thern O.= unit ricem ber.
TOF = TrarsmiSsion dala error D.C. = multiunit device controller member.
VEI = Unusual end interrupt. M. = 1/ O means .rl}églq il devrce,
. (77 means nidlbvusnt deyice.
ZCL = Zero byle cocnl tnforrept
Nole : Fvery FPHHDLD2 lermis, resetat T3 tune of ofs el z;na, . . N
!rer}/ PHEPOL /W2 leren (5 sot at T/ time of ibs c/(-/a/{ /'ze anel resel at 7O time ofits a’e/ay/ line ,
o
(€
®
w
\)
~
AV ]
<
~
W
1]
N
Q
Q
)N

D Revision’
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Aeowrapy

ORDER QUT (mror with Ms)
mzm&xy

P”O/Z D2 c4¢50) = Iitriate rext a/,,vy/ahbn
(s/0L2T) (7015) = SC;R (32A40). .

DL2T 22 FNDASC D r4c33)
(80 26)

U B ot Sitin R T $ 4L e~

R i

DL2TH: Fs 2D (1#C35)
(80290 PHooD) (7¢0E)

v

ES:0(14c 35)

Y

e ] ey
PHOODI (7¢cos) = Service connect
rF 4

G/DLIT) (5015) = FIN o (NASC+ FSL)
(12836, (19833/

DLIT2: NFS:D (11842 )
(9331) K15 (12Bz0)

L1712 AXFR (16 B46)
(9831) NCMOD(rvgo8)

AVOrR ervases FNDASCO

DLITY 24 A/r,voAsc.-ZJ =PHol/D2 (4c50) ]
(78/8) LFNDASCL0] = PHOIDI (7€ %44) ™ |

_AVe:R (1008) __ _I
FSLIR (14836) |

FRO:R (r9322)
[FRT 7R (%520

NENDASC:D i

FNDASC D

Y

PHOI D! (7c44) = Determine  fype of service call,

F g

(/0LI1T)(5015) = RS:R (14827)
Durf ¢ NFIN (1283¢) |OLIT2 2 TORD (2040804)
(1847. 1(7831)  NES:pCrezg)
DLITI ¢ DOR:R marks ORD (12846) LSO (24c46)
(983%) " [OR:R morvks SUT(12844)

ORPOUY (10B36)

ENOASC:D(7¢22)
ED:R] = FO:P(32A33)

DLIT 4 PHOI/D2 (vc50)
(9815) pPHOY D) (7B25)

Allow nexs operationtlo stasl - l T RA

NMS. PHOY DL

DLITH: kAf (4c18)
(sv7.) £ /,-orr{_ﬁ:,)r A CEAIE) 9639) (98/5) é;? ”;ﬁ/ggﬂeg’% (" %
'._MR.ML__ AT é /rf ;f LT AT EMUT, Alp AALENS 5 PiodOICy :
lmrxﬂ:%’z‘:‘ac?zyzﬂsa vy (5313 2450 (It
CXMR3 (/1£8/3)
MIZrM28 te Creq,

AR
(5/0217)(5015) = MDR (1A30) Set with POK:R = Memory Cycle Compleled .

PLITO: [oRD] = OXI (24835¢) DLITY :[NTRA .NEHTZMS (Ia04)

ORDOUT
I 'Y ¥ o
PHOHD! (7825) = Acccss Irs{ word of cormmand pcir ! .
AR x
(5/0217) (5p15) = MMS (1AO2) | §
~
DLITQ: $Xca/BA (188¢c1) DLITT? lrst biime bhroush (NFS1S.NER)sets M| DLI 77 2 Dns e ERT = E A/BAXC (16c 36 ) l ®
(9847) CAveg ¢o 5,;,, (339 2nd time bhyouTh (€MD) sctsilS (7525 Cr}yto CArcy. i
| mowgoney Gy L) S sy meatte wi BB s ] i pe 5
[ /};505( /zsg;}j clears Wori/3 Yoy recd, two(zmoaj 7 | L
X0 (208 H oeg.
HLXO2087) [ T by yra: Creget to Creg. DLITY: [ims NERT=PHOY D/ (7825) | I
| veMD] = NTRA| (4C14) (a831) (9815) (415 # EHT - PHOSDI (7834) N
MPE Sets FP(12818) Las] =NkIS G2822)
| LS| (24C42) | ]
NLS2 (24c08)
| POKIR (1OAZT)
I

M2972) to HOTH2
[fu.rzu]z = FH (z:faw),

] TRA

I e e e T e e

PHOGD| (7830) = Proccess 2nod word .

POK:R (10A27)

¥ /00-E)r00-58 248y

AT
(/08170 (5015) = (NMS+MDR ) (4A36)

DLITO: EXM (17827.) PLIT2: IVEN] = ES/8CxC (18 34) | DUTY: LS/ 444D
(9847) Mis w13/ to 677. (9831 Creg to £C reg . (3B's) pHo7D/(7840)
MO7 (=skip) s€ts K3 (29¢05) IS/FAH (16€E4)
Read reverse selts H4 (29¢/9) Hreg toOF reg
- : MOY(HTE) sets 5 (925 [l//ﬂ/,zwmr;z =JE. R:DWC#!)
Mool=Dc) scts HE (29¢33)

I
l
|

e e
PHOZ DI cr8v0) = Ternination.
AR
(s/00r) (s015) = RS 2R (14827)

DLITIz ES:D (19co%) DLITZ (NEH] = CXMBO (26 BO7
(183%) &kH set &3:0 (32A12) (2831) MEO +MO7€c (Do ¥CO7
CAFs/8ct (19814)
FSO8 = Fs/Y fo (E8 vC1¥
MAF sctc 11 27805)
MPE sets (12(28833)
(EH.WMAE . NMPE ) setz C/X (28825)
EH .50l (140 28817)

DLIT3 : FS/8C x€ (t8c34)
(7823) Crég to FSreg.

DLIT#: R5SA: D (vecor,
(9815) " FIN (1283¢); J

Note: Every PHHDID2 is resct al T3 Ffime a[zl,s ety line .
Every PHPPOI/P2 1S sct @l T/ fome of 1fs ofclay (ine ancd resulal TO bomre o its ole /ey

lne.

D Revision



I ORDER IN (mioP withms)

P”o’: D2 (4cs50) = Trntiatle sr1ext operalion .
(s/0L2T) (7p15) = SC:R (32440)
DL2T 2 : FNDASC:p (/4£33)

IC R (J2A%0) '
FNOASCD (14 33D .l
FSDr19c35) "

DLIT4: F5:0 (14c35)
/;co‘)

(9847)

G/oL17) (5¢15) = RS :R (14827)
DLITO : NEIN (12834

OLITI: DOR:R marks ORD (12346
(963%) gkouv(/ogad
DAOR = DATR o I
FNOASCLD (7¢ 22)
EDIRT= FD:Y (32A33)

(8p26) (8029) PHooD!
PHOODI? (7¢cos) = Sevvice conmect . _ AVe:iR (1008) _J
AT .
(S/pL1T) (5¢i5) = FIN., (NASC+FSL) FILiR (19836)
ag3z).
( (1833) £RO R (/ “
DLITE; AXER (16846) DLITZ: NFSp( 11842 ) pLIT4 ¢ [venoase .-oj7 =PHOI/DZ (¥cS0 7 20073
(983q) (9531) I(qelsj FNDASC? =p//a/0/{a7¢'w . £R2 K ggg) 1N
DLIT3: OF05 sets ENE (12804) IR LAY 7‘?2%
(7823) AVS:R erases FNDASC:0 396 N
Y
NENDASC:D l FNOASC D S
PHOIDI c7¢4y) - Determmie typeof serpice call. ‘ RSR (14827) I

POR:RLI2A3E)
NIOR R |
1

DLITH: FOOmarks TPE (12806)

DLIT2: TERD (24804)
(7815) [TPE.EHE] = F# (24844

(183]) NES:D (11828)

LST C2qcy4) Dalot travsmisson £D:R (32A34)
error, MQ&A&L)_] 1Y
[NFS06,701, ENE] = Edl (2'58 “4q) YN )
Incorrec 2 R ]
Cength ervor. 8 .

L$2 (24c06)
RSA2D (tycos)
FHOL/D2 (4c50)
PHOT O/ (7840)

R54:P (14co03 ) H
P (4co. "‘

Allow ners cpesarion bo starl.

v zos-&f Tor-E 2bey

(7347)
LTl

PIHO7D/ (78¢0) = Terrunalion.
(B/0LiT) (5C15) = RS :R (}4827)
DLITO ¢ NKI5 (12822)

(qg_'gq) = 00.’0(32A23)

+FS$£.103.F
Crs2] - 2.0 (32A15)
LERD =030 (32712

Rs:R{14327)

DLIT2: HXCF (19813) DLIT3: LS/BFXH (16civ)
(9331) ISregtot req. (@323)  Hreg, ke IS reg. "
L[Fs3To3] = H7(30c19) Fs7Bc xc (m’c 34) ¥
Chanrel/Enal 1nt, Crey. bo FS reg. 00D (324 Y
+FS5. To4 ;J:”l —— Y
4 P55, 103. EM) ~ Unusaalbnd Int JOLITY 2 RSA D (1%ce3) g
CXFsS/BcU (19839) (9315)" FIN (12836) E

CXFS/BCL (19314)
FSrea.le Crug.

L101]= 0C8C29833)
mcerrect length

[TPE]= CcO9(29825)
Transmiission datoen €rroy,

Lewl= Cret C260:9)
JOP halt,

[102]= (15286050
Chauriyg mod bi6Y,

ES: D 14€0%)

|

RSA:D (19:23) ,l
»!

|

Note: Every PHRD /02 isresel at T tume oflifs deluy (ie.

Evtry PHRPDI/DZ 15 set al 71 time cf ils m’e/ay (e Tuel resel ol TO time of its Aeloy bine.

ORDER
LAO:R = Transmission error
DAI:R = FTncorrect length >
DAZ2:R = (ha/h/nj moctr bier
DA3ZR = Chanrel! erd
DAY:R = Unusual end.

) Reyision
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Aaowdp
-r————-—%-

yEoy- 2/1‘0/-5 ?Eec//

DATA OUT (miop wieh ms )

Enascovess o

—

T

DLATR 1 FNDASC 1D (14c 3]
&6 /

PHOI /D2 (4c50) = T tiate sext CoErce £s Ope
(s/0127) r7015) = SC:R (32440)

Dda ~L,;
T518) FN 8%

SCiR (I2A#0) I
FNDASC 0/ C€XE) J

[

D.C. Aoldress

PHOODI (7€06) = Service Connect
SRR R
G/oLIT)(5DI5) 2 FIN , (WASC+ESL)
(1233¢) (19833)

DLITI: AXER (16846) DLIT 2 NFES2D (118y2) |Duﬂ~‘: é:(/FA/ﬂASC.‘D]:/’Ilal/DZ(4:50) i
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cAGo0 (32006)
CAJO! (32C04)
CAB02 (32¢19)
CABCc3 (32¢08)

CABI2 (32¢40)

-

DECIMAL LOAD (7e)

CABOG —>CLEAR (1iA44) N
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CABCcO-03-+> R28 -3/

operand length Clvb/tes)

CABI2 ++ThASK (13¢33) i
aecimal trap b€,
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h ouz o CABOT (32c21)
|
l 1

- P8 ascoe)

DRO-3 — DAPTO-3 . :
DA rey. povnler ¢

AO-7 —» SO-7 e DAO-7
ACAB (i823)
CABOOC-O7 —» ADATO7 .

AoArA (19822)
ADATO-7 +»AO-7

4 CABOO. cABO! / Ispo (23547)
+CABop.CABO2 signin M. S,
+CABOY,CABoS [=15/L (238‘/’/)
*CABOH, CABCG signinl.S. 0.

(1sPO +15Pf) +» cct (6A33)
(llegal dlylf

Paaqe 3-71/4




last
data byte

from

cPyY

L fast Memory.

DU END

DECIMAL STORE CONTINUED

[cABoo-07 #0] =NcABZ (6846)
data not zero.
(NCABZ, 6PL) +>CCZ (6A30)
. Signibitant dala lest”
[l E0P70-3 = NR28-31] = EDMA (12A%6)

EDMA —>6PL (29433)

L/ FoPro-3 =01 = ET0O (5815)
ETOO —+% PHA (13¢27)

EDowN (18A30) .
EOPTO-3 =L ¥ EDPTO-Z

Down/ (20A23)
DRO-3 —f +»PRO-F

J ClocK

p—=_ue _ ,lcABoo (32¢06

A | caBot (32co4
| CABo2 (32¢10)
_oy3 CABO3 (32¢08)

—ous 1 cABo¢ (32¢13 )
r__eyﬁ___,"cwas (32¢18)
oué CABC6 (32¢20)

.4

i
t

CABo7 (32¢22)

le—owe | DUEF (16A22)

P5A cvcws)

DRO-3 —=DAPTOT
OA re_,. palnl er,

AO7 —»S0-7 w» D407

AcAg (19823)
CABCO-C7 —» APATO-7

ADATA (19822)
ADATO-7 —#% AO-7

= 7spPo (23847)
Sign 1 M.5.0.
= LSp2 (23844)
Sigrzin L.S.D.

(ispotIsps) —wccd (/(5,437!)&( -
rée 8§
w6p3ls g +=cct (:As;/ “rs
leoal sign.
L/ caBoo -07 #0]= NCABZ (16846)

(NCABZ.6PL) —» CC2 (6430)
signmificant cela lost

* CABOO. CABC/
+CABCO.CABCLZ
+CABCY .CABOS
+CABO4. CABE

Down (20A23
DRO-3 —L+»DRO-3Z

P5A —> DUEF (18A22)

PSA —+> pP6 (13ci4)
PHA > PHB (13¢31)

1 Clock

P6B (r4c36)

DRo-3 ~—> DApPTO-3 )
: DAreg. pointer

AC-7 —>S0-7 H>DAOT
[ce1]:! = ool (6429)

DKRX (24345)
NR28-3/ —+»DRC-Z

PHEB = PHC (13€27)

! Clock

P6C cmwcor)

Acc (238B45)
CCl—++ AO (20327;
CC2+¥> Al (20831
@CC1.TMASK) ——> A4 (2/327))
(CCL.NTMASK) —+> A5 (2183/
Necl -+~ A6 (21819)
NCO2 v» A7 (2/823)

Page 3-7/5



Condilion

i

L)
‘

OUEND

Most sign.

asla b

to'
memory

//

DECIMAL STORE CONTINUVED

[i/ R28-3121) =RTol (4815)

[RTo1. N15D]: €y ~++T0-3 .

posibive Sign

LRT01.7507: D)y +>10-3 4
ﬁl-’al'lrf !l_’ﬂ

PNC ~» pPHA (135¢27)

J C‘IaCK

50 (30¢320 )

| $1 (30c 31 )
| $2 (30c 33
$3 (3oc34
S¥(28¢30 )
65 (28C3/ )

56 (28¢33 )

iz~ 57 (28¢3%)

Y 17404

DUEF (18422)

Lor13.15D] =Dig > 10-3

P6 zcm), PHA (13¢27)
AO-7 —=50-7 '

Daur (23803)
$0-7 —»Dyo-7

DRO»J’ —>DAPTO-3
DArey. poiriter

ADA (/qazp)
0-7 = > ADATO -7 . e

ADATC —-ADATA (19822)
DATO-7 ~—»AC-7

0if DRO-3 =/4] = DT1¥# (21A38)

or -->A011. (/eszz)
3~ 4—

[ oro-3 ~/3J =DT13 (2/A37)

Lor13.x150]=C\g +>10-3 -
pasitive sign

negaltive SIgn.

DUP (26A22)
ORO-3 +) —+ DRO-3

P6A —»DUEF (18A22)

OT1Y —~* PHA (13¢27)
P6A +» P7 (13¢06)

Clorks =
(tnglh -/
Lo |so(30c30?
jo—=oud 1S (30c31 )
-—l 152 (Jocss)
_oux $3(30C34)
2 S$4 (28c3p0

oUs $5 (28¢3()

bus S6 (28¢33)

007 $7 (28¢3%)

[ _DoTi#

P7 ¢i3co¢)
A0-7 —» 507

Dour (23803)
507 —» Uo7

DRO-3 —» DAPTO-3
OA reg. pornter

ADA (/783 )
DAO-7 —P ADATO-7

ADATC —» ADATA (19822)
ALATO-7 +»AO-7

0/ pRO-2 =140 = DT 14 (21A36)

Ti# —>ADIL (18822)
o 10-3 —+>Ay-7

0F DRO-3 =137 =DT13 (2437)

[O7/3.NI5D): Cg +>J1C-3 P .
s/ lrye Sy 9m .
[D713.150]: D6 -+ 10-3 0 HF

negaltive s/gn,

OTH —= PHA (13¢27) : - ﬂ
—[ [ NOT 14
orm
| ' \
P7. PHA P7.PHA

Page 3-1/6



DECIMAL STCRE CONTINUED

|
| pyo

le—ous

v
teast sigmif. o OU3

dato byte ‘o DUY_ ]

memory "-M——
< vz
DUEND < DYl9
(sets Swi)

Lelock

S0 (saczog
si1 (30¢3)

52 (30c33)
$3 (30cz4)
s4 (28c30)
55 (28c31)
S6(28¢33)
s708¢c34)

DUEF (18A22)

P7. PHA
(3cos)(13¢27)

AO-7 —»S50-7

bour (23803)
S$0-7 —» puo-7

(P7. PHA) —» DUEF (18A22)

Sets Swi m CPY

|
|
|
|



1 (oK
CABOY (32¢34)

CABO4 (32¢13 )
CABCS (32¢/6)
CAGCo (32020)
CcABO7 (32¢22)

CABcec [32¢06)
cABol (351¢o4)
CABO2 (32¢,0)

| CABO3 (32¢c&)

CABI2 (32¢40)

DECIMAL COMPARE (70D)

CABCY —» CLEAR (11a44)
reacly decimal wmnt L neat operalion.

CABoy-07 —+» 0497
opcolt lo Ore 2y

CABoo-03 ~+» R28-3/
operand lengéh in bytes

CABI2 —~+% TMASK (13¢33)
decinial fra/) bt

(CABCY . NCABOE) —++ Py (17¢02)

P ¢i3cc2)
O4-7 —» OAS (21¢14)

lor decimal compare

NR2E8-31 —+» EPPTO-3 .
sels wp EQ pornler.

1 > pPHB (17c3/)

Llloen

DUEF (16A22)

PYB c24836)

[F EorTo-3 =141 =FTH ¢ fz,mz/ oy

4 s (-4 ”
ETI¥ —> DUEF (18A22 prevandis Lbyle long
ET 14 ~++ PHA (13C27.

EDe wv (15A30)
PTO-3 —1 —+ EPPTO-3

PHB —+> PHC(13¢30)

CPY
\ INTERFACE
DUSTART : V7% A
o
ous
o7 ! Lt
w7
! puo
L _ouf
R26-3/ l LUz
. om L pu/2
decimal trap. 'r
|
|
|
]
|
s L
|
|
-~}
DUEND le— Luie. __ __|
sels Swi
|
|
|
|
|
|
|
—pe.
Y2174
Irst | 777 2
most f’fa;;/ o3
data b/te (27 >
From —ds
Memery. I DU6
‘__.QZL____,
|
|
- |
DUEND e owre__ __|
sels SwW/1 I
3

1] Céockh

| caBoo (32¢06)

CABC! (32004 )
CABel (z1c1C )
CABO3(32¢CE )
CABc# (F2C13)
CABos r2c/8)
CABOS F2c20)
CABe7 32¢22)

DUEF(16A22)

L_erw

P4.PHC.NPHA

(3c02)(13C30) (13€28)

ACAB (19823)
- CABcc-¢c7 —»ADATO-7

ADATB —> ADATA (19822)
ALDATO-7 ~+» AO-7

+owco cABOt |=IsPO(23847)

CABDO CABO2 .S/yn m

[aBOY . CABCE ] = 15P1 (33844
bcagey casoe / Stgn ni.S.0

(15PO+ISP1) —+>CCt (643 /;
cllegal digil

GF FopPro-3=12] =ETI2 (2408)

ET72 —> DUEF (18A22)
sels Sut o CPY

ET/2 > PHA (13¢c27)

EYP (16423)
EOPTO-3 +1 —+» EDPTO-3 S -

I > NP (13¢19)

[ £7/2

NETI2

P4
Page 3-//8

|

|
‘ 14, PHC. PHA
FY.NPHC. PHA




DECIMAL TOMPARE CONTINUED

Clocks =
length-2

|
| y 7] ol CABOO (32¢C6)
L i cABol (32¢o¥
il CABCL (32¢10)
data | ﬁj Lzeoi gszc%))
y 7 CABoY(32¢1.
et 7 CABOS (32¢18)
Dy CABCE (32¢20)
I r7a ol CABOT7 (32¢22)
|
|
|
. |
DUEND o _puio DUEF (/8A22)
sels SwWi |
|
' . 3
!
|
|
| 1 Cloek
I pre CABOC (3206)
2% »| CABO/ (32c0¥)
last e o cAB02 (32¢1C)
datw byte | L3 of CABO3 ?zccﬂ)
From migme, L LY o CABOY (32¢13)
Ueast signi. b//e} V721 CABos (32¢18)
! | (ABoe (32¢20)
CABoy (32¢22)
|
|
|
|
|
|
I
| ICleck
' 0 [A500(32£06;
l cABo/ Pzto‘/
Single ! Lt o CABOZ (32ci0)
dalabpte '— LU | cAso3 Beced)
Gom ménicry. | 2d CABoY (Z2013)
00e (ABO5 (32C18)
Leé o (ABOE (32020)
&z CABCT7 (32¢22)

P4 ci3c02)

AC7 —»50-7 ~#» FHDO7
data Lo ED regp.

ACAB(19823)
CABLO 07 —FADATO-7

ADATE —>» APATA(19822)
ADAFO-7 —» AC-7

+CABCOD, CABC! |=1sP0(23847)

tCABoo .cABO2. si9ut1n M.S.D.

/?c,wo«.m 805 ]-15P4 (23844)
VYCABOY.CABOE £i9n in (,5.D,

(Isp0 +15P1) —+ cCt (/A.?.!) o
(legal cigrt

[ FoPTo3 =)2] = FTi2 (2A08)

£712 —>-DUEF (18A22)
Sels SWL jn CPU

ETI2 —> PHA (13¢27)

EUP (16423 .
fo/ro—g +L ¥ FpPro-3

[ NETIZ

P4 . NVPHC.PHA

(13¢co2) (13c29)  (13€27)
AO-7 —» SC-7 > EDOT .

ACAB(19823)
CABCO-C7 —*ADATO-7

ADIL (16822)
ADATO-3 +»AO-3
0% > A4-7
[if cABOY©7= By 0rD) 12 £ —+ ISE (6406)
negalive sign.
[fa B0C.cABot |=I5Po (238%7)
tCAB00 . CABO2 sign in M.S5.D,
FCABOY . CABSS | = 1SPY (23844
YCABOY.CABOS s19n in £ .50

CISPO + NISPL) —» cC1 (6A33
j) ,'//e_ya/z n%;/?ol Sigm.

EUP C(16A23
wpw)-: +1 +PEOPTO-3

Py, PHA) —++ PS5 (i3c0Y)
PHA —» puB (13¢31)

P4 ,PHC.PHA

(3¢e2)(13¢30)(13¢c27)

ACAB (19823, .
CA800 _0}7 —> ADATO-7

(Length =1)

ADIL (18822 - -
ADATO -3 —r>A0-3
05 —r> A¥-7 .

[ 0ABoH-C7 = By0rDel ) —» 15E (€Acs)
negaltive sign.

Paye 3-//9

R
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-

2rs

Iec.cf 5 ;m/

dq (]
from R

¢
7 2

DECIMAL COMPARE CONTINUED

¥ CABcC.cABo/ / Ispo (2 354;')

dCABOO.CABO2 :/u 1w M.S.D.
fc‘A BC4.CAB0S [=15P/ ,wm 4)
tCABOY.CABOE .(/_9;1 n &.5.0,

(IsPo 4 NIspt) —+» ca Cédz3)
hegal oigrt ors/on.

EUP (16423) ‘
EOPTOZ +] 1+ FDPTO 3 ,

(P4.PHA) =+ PS5 (13¢c0%) ;
PHA +» pH8 (13¢31) . t .

J Clock

PEDB (cus) . R g

AO-7 —w SO-7 #¥ EPO-7
am*a/q 4,¢e t.fp,e, (m,n)

- - re - [P R e

Toly (2380v) . . .
/4 »» FOPTO 3 S L

PHB »> PHE (13¢30) o

L»;
+
v

L clock

¢A8co (32¢06)
pub o CABO! (32c04)
CABo2 (32c 10
: CABO3 (32¢08
L} CABOY (32¢13)
V2773 cABosS(32cCig )
Ll 4} CABOE Buz0)
74

CAB0O7 (32c¢22)

PsC mc:sjk,f P _;,-._.-;_mh_f._,,;.‘-_?-,: ;_, i}

ACAB(19823) )
CAOC-O7 —v ADA ra-7

ADIL (18822) i
ADATO-3 +»AOZ e LTy
[ -f"/“” - . . o

I /cwaa 0784 arp,.].'l - J.rp(‘tm) T
AT ,.aqcﬁrengn a——

aaao.aeo/ s IsPO (23847) L ———

CABoo.CAB02 Signin M50, ) 'TZ o
CAGoY.CABOS [z 25PL T2384%) . pa
YCABOH « CABOE L1909 th &.5 0 i 4
[ U T
I$Po -»cc; (uu) RS T
;cl A2 R I
ISPt —f-»&l’)(/l Jl) O
L pemembirs A‘l.rjn S
Epo-7 —+ ESHO 7 . NS IR
ESL (vuo IR __L_ e i

- 807 - . S
(W EpPro-3 =wR28-31] = EOMA (/zuu) ;

EDMA —+> 6 P2 (m.}z I
. ovao o’zrcnc/ D

[pawy (18430) j o
EOPTOS = 7+ EOPTOZ -
|
t

p”u (18422) -
Y > DRO Y e —

Ircdlrc.aDAre’ B

/¥ clocKs

P5 cicow P S
LilISE # ISD] = NSuBGres Lo

’ I= o'? f% -7 — L0 ‘7 : .
litise=1s0] -4;/0 1211277 S SO S

[ 4 "80'7-—"0‘} o [
] '

B > 655 (6402
aid jﬂ’mern ér: sublract
SO-7 > pho-7

result ¢ DA reg.

[fsrol=NSZo(13C08)
NSZO —+» cc3 (6A31)

numbers not epual.

Pa;e 3120
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last
(rest signif)
dutla bylc
from CPU
tast Memery

DUEND

DECIMAL CCMPARE CONTINUVED

CABCC (32¢56 )

cABol (32¢ce4)
CABD2 (32¢10 )

CABO3 (320c08)
CABO% (32¢13 )

CABOS (22018 )
CABCs (32c20)
CABOY (32¢22)

ACAB (19623)
CNBCC-C7 +*»ADATO -7

ADATA (79822)
ADATC-7 =+ ¥ AO-7
FCABCO. cABC! ] =15P0 (23047)
tCABcCc.CABO2 S1gu v MS.D.
YCABCY. CALOS [=Ispl (23894)
tCABCY . CABCS St94t m L .S.0.

(JsPC+75P1) <+*cct (€A33)
itleyga! gt

EDO-7 —> EsHO-7

INepPL] = EsL (oazc)
FSHO-7 +»B0-7

[6p1]2 Of —»» BO-7
[/ EO0PTE3= NE28-3/] = FDMA (12446)

EDMA > GPS (2943/;)
end of operand

It fprro-s —cl=Er0c (5815)
ETOO — PHA (13c27)

EBowN (1§A30)
EDPTO-3 =L — ¥ FOPTO-3

Down (20423)
DRO-3 =1 —~> DRO3Z

|
L uo
o pul M
L Dus
L Le3
I
| .7 B
| 03 ¢
|
!
|
|
|
|
I
|
I
|
|
|
I
[21%%
' Y2
ove
77—
'____.ﬂ/.L__,
Lvs ’

I ¢ Ly

JCllocn

cageo(32c0¢)
caBet (32¢o4?
| cAGC2 (320100
CABs3 (32cce?
CABo4 (32¢13 ]
cAagos (32¢18 7/
CABCe (32c207
cABo7 (32c22)

DUEF (16422)

£7'00L [ NETOO

PS5 A wcve)
[SUBI  AO-7 = BO-7 —>SC-7
NSuB/:AC7 + Bo7 —>50-7
S0 -7 #w DAC-7

[/ 507 #0l-nsz0(13c08)

NSZO —+= (3 (6A3))
numbers not egecesd.

ACAB(19823)
CABcc-c7 —>ADATO-7

ADATA (/9822)
ADATO-7 ~F# AO-7

FCABCO. CABet | =L5P0 (23847)
YCAROO.CABO2 Sign th M.S. 0,
:'[S/’j (238440

/;‘(Aao(/.(A 305

CABOY . CABCE S19n 14 L.5.0.

(15po +ISPL) =ro ccl (6A3Z)
tllegal digr?

EDoO7 —» ESHO7

[NGrI] =ESL (9430) .
EFSHE 7 -+ P»R0-7

[6r1l: 0f —+» Bo-7
PSA —» DUEF (18A22)
L5A —a» PE (13C/#)
PUA —r> PHE (13€31)

L Cleck

e g, ey : o

P6EDB rmwcié) .
[NsuBI:A0-7 + BO7 —»50-7
[suB]:A0-7 = BO-7 —>S0O-7

S0-7 wo DAC-7
store (ast byle (nto DAres,

/’a;:? 3-/2/



.

Condlitien
code

abgrl’

nformatron

DUEND

DECIMAL COMPARE CCONTINUVED
[if $0-7%0]=wv520 C23¢08)

NSZO ~*> ¢ 3 (6A31)
numberss not egucel

Lif overflow or undertiond =scos (3522)

Scos ——> Sco (960¢)

sccs > CC3 (6A31)
PHB o PHKHC G3c30)

P6eC Gucor)
+15D.CC3.HSCO
*NISD.ScC. GPS

ACC (23845)

/f 1Sp.ce3.NepS

/ zINEG (31822)

Cc1 > Ao (20827)
(CCIMINEG) > A2(20819)
INEG ~+» A3 (2CB23)
(CCt . THASK) +» A4 (21827)
(CCL.NTMASK ) +>A5 (24B31)
NCCL —~++AE (21819)
NCECL +» A7 (21823)

PEC —+>FPHA (13¢27)

|
| ] Cloek
L buo S0 (30¢30
DUt 1S4 (3cc3i
fe—2Y2 §2 (30¢33)
-3 1S3 (30c34)
le DU4 S4 (26C30
Y DUs S5 (28¢31
| P—"17]] 56 (28¢3
207 1857 (28¢39
DUEF(I8A2L)

4

P6. PHA

G3ciy) (13¢27)
AO-7 —>» SO-7
Dout (23803)

S50-7 —=DU0o-7

ODUEF (18A22)

Pa;e 3-)z22



DUSTART

o047

R28-3/

oM
decimul trap,

DUEND
sels Swi

Lrst
Most $19m:f.
oata byte

from

memery

DUEND
sets Swi

cPY
INTERFACE

J Clock

CABOY (32¢34)

| cABoy (32¢i13)

CAB05 (32¢18 )
CABo6 (32c20)
CAB07(32¢22)

CAB0O (32¢06 )
CAB0I (32¢c4)
CABo2 (32¢10 )

| CAB03 (32¢08)

CABI2 (32¢c40)

DECIMAL ADD (79)

CABO9 —=CLEAR ClIA4Y) .
ready decimal umt lor next gpercition.

CABOY-07 —++ OF9-7
qcode to Treg.

CAB00-03 —+> R28-3] .
oo operand length (in byres)
CABIZ ~++TMASK (13¢33)
Aecimal Erap bit

(CA809.¥CABOS) —++Py (13¢02)

JCtoecKk

P4q 3coz)

OY-7 —» CADD(21c07)
decima! add.

NR28-3! <+v» £DPTO-3 .
. L S8ls wp ED poinler. . -

2 -+ PHE (13¢31)

J Cleck

PYB (14836)

04 EOPTO-3=/4]=FT1 (2436)
querana 1s I bole long

oo __ __| DUEF (18A22, ET 1Y —~»DUEF (18A22)
e ) ETI4 ~++ PHA (13¢27)
' EDCWN (/§A30)
| EDPTO-3 —1 ~+# £LPTO-Z
| PHB —+ PHC (13¢30)
| o ,
| | erw
! ‘/ Clock X .

o
| PZ,.PHC.I/PHA
- | (13¢02)(13¢ 30) (13¢€28)

L pwo | CABOO(HCOé}
——ful CABOI (32c09) | ACAB (1982%)
—_LLL | cABO2 (32¢10) CAB0O-07 —» ADATO-7
___2«3___.1 CABOZ (Jz2cCE)
—2u4 _JCABO4 (32¢i3) | ADATB —> ADATA (19822)
Y"—MS—‘—" CABOS [32¢18) : . ADATO-7 —+» AO-7"
L Qwe |l CABO6 (32¢20) .
p—=_EZ ) cAB07 (32C22) | [#CABOC.cABOs [ =15P0 (236Y7)

|

|

|

' .
b owro __|
|

l

DUEF(18A22)

+CAB0OO.CABO2
PCABOY , CABCS [z 15PY
+CABOY., CABOS

(15P0415F1) —+» OCt (6A33)
tllegal dligit

[ifeorro-3:121=E£712 (24086)

ETIZ —»DUF F (16A22)
Sels SWil in CPY

ET/2 <+ PHA (13¢27)

EUP (16423)
EOPTO-3 +3 ~» EDPTO-3

1 ~> MPYC (13¢29)

Sign in M.S. 0.
5235 44)
sign iu L.S. D,

l [ g7

P¢

ﬁ;e 3-/23

Y
PH.EHCFAA

PYMPHC, PHA



DECIMAL ADD CONTINUED'

vo
pus

T"

ov2

‘duta bytes UX

!
|

Fom memery) | Lud
L Q45

N ou6

2u7

DUEND pyre

Csets swi)

ClocKs =
lengt h -2

cABOO(32¢06)
CABOI(Z2co4)
CAB02(32¢10)
cABc3(32c08)
CAECY4 (32¢c13)
CABc5(32¢18)
CABOE(32¢20)
CABO7(32¢22)

DUEF (16A22)

P4 cr3con)
AO-7 =7 S0O-7 W £DO-7
dala Lo FOreg,

ACAB (19823)
CABOO-C7 —w ADATO -7

ADAT8 —ADATA (19822)
ADATO-7 > Ao-7

[t CABCO.cABol | = 15,0 (23847)

+CABCC.CABO2 sran i M. S. O.

/i CABOY.CABOS [=7SFL (23844)
+CABOY.CABCE Sign in L.S5,D.

(ISPO+ISPL) ++CCt (€A33)
. l//f_,ar/ dt’lf

(i e0pro-3:=12] =ET72 (2408)

ET12 —> pusF (18422)
. selbs SWY i CPY

ETIZ —> PHA (13¢27)

EUP (16A23)
EDPTC-3 +1 —+ FOPTO-3

oyo

Last

data byte f
frors A )

LS 7 S——
| ov7

L Clock

| cABoO (32¢06)

CABct (32cey )
CABO2 (32¢/0 )
CABC3(32¢C8)
CABCH (3203 )
CABOS (32¢iE)
CABCE (32¢20 )}
CAB0O7 (32¢22)

[_ NETI2

P4.ITPHC. PHA
(13coz)(13c29, (13cz7)

AC-7 —»SC7 W+ FDOT7

ACAB (19823)
CABOC-07 —»ADATO-7

ADIL (18822
ADATO-F —»AC-2
O% —w» AY-7
[;/ CABOY-07 :Ba‘ or D/‘J:l —>~[SE /6/’06)
hegative s1gn
[4 CABCC.CABOI ] =T5P023847)
CAEBCC.CABC2 . S i M.S5.0.
YCABOY . CABOS [ =135PL (235440
+CABO4. cABDE S19m 17 L.S.O.

(15PO+NISPL) —+CCL (6A33) _
lllegal dligilors: /g4,

FUP (16423
Eppr'o»_gd ~F> FOPTO-3

(P4.PHA) —++P5 (13¢0¥) -
PHA —> FHB (13C31)

I
|
i
]
l
l
|
|
|
|
|
|
I
l
|
|
l

L2ue

',.___QA.ZL*___,.
__L.L.____..

Single | .

vl
dalte by FE

(Fror: nzmorly) I ¢ S——
1 Pavys

l 7
T4

—

|

IClec K

CARBCC(32¢¢8)
CABOS (R2c )

| CABOZ (52¢10)

CALC 3?32 ccg)
CAB04(32c13)
CABCE(32¢18)
CABCE (22¢20)
CcABc7(32¢c22)

P4.PHC. PHA

(13c02) (13¢30)(13¢27)

ACAB(191223"
CABOC-c7 —»ADATO-7

ADIL (18822 :
ADATO -3 ~+ " AC-3
05 —+»A4-7

[F CABOO-C7 =8,y 0rD,y] 2t —> ISE (6ACE)
negafive s1gel.

Pa:;e F-/2 4




DECIMAL ADD CONTINUVED

»‘ CAB0O.CABO! | = [SPO(23897)
+CABCO.CABO2 sign jn MS.D. ~.
1CABOY.CABOS |= 15,1 C23849)

I4CABCY.CABOE Sitgnm d.s.0.

(T5rc+NISPL) —»—ca (6433)
ttiegal s1gnordigit

EUP (16423)
EDPTO-3 44 —v>» £OPTO-3

CPY.PHA) —> P5 (13¢ 04)
PHA —>PHB (13C31)

JClocK

P5B cucqs)

AO-7 —»S0-7 —H»EDO-7
tast aatla byte to EDreg. (loc. 14)

EDI1y (238c4)
I > [opra 3
fo aclelress ED reg,
PHE > PHC (13¢30)

/I Clock

P5C crvc3s)

buo CABOO (32¢06) | ACAB (198232)
Lut CARo/ (32¢04 ) CABCC-07 —> ADATO-7
Dz CABOZ i32¢iC ) .
Irst _Dy3 CABOZ (32¢0e) | ADIL (18822)
JLeast Jlgm/ LYY CABGY (32¢13) ADATO-3 +»A0-3
/ __ods 1 CABOS (32€18 ) o8 —*A4-7
1 Lug CABO6 (32c20)

'_.__.221____.. CABO7 (Z2c2i)

[ CABecY-c7=8,0rD,]2 1 ++1SD (:Aa‘f) A
rnegative sigh.

#CABOO CcABo/
tCABOD.CAB02

] Ispo (23847)
Sign1 in M, S.0
=7SPL (23844)

6-¢

*maa« cABOS
| +tCABoY.cABCS

I5PO 4—»0(1 (5/:33)
ql a:
ISPL —v 633N ,
»renieibers the sign,

EDO-7 —> ESHO-7

£8L (9430)
ESHO-7 —+» BO-7

[/l EDPTO-3=NR28-3/] = EDMA (12A%6)

EOMA —+ 6Pt (24433)
end of cperavc.

EDOWN (18A30)
EDPTO-3 =f —> EDPTO-T

DRPRE (18A23)
14 —+>DRO-Z
to adadress DA reg.

S1g12 i L.S. D

194 Clocks

P8 (13co04)

[ Ise=150] = Msue {/r(zs)
7+86-7 —»S0-7

[/ ISE+1sD] = 5:/3 (zchg)
-7 —=BC- 7—*50 7

SUB ++ 6F5 (ész)
. remembers sublracl.

SO-7 H>LAC -7
reswlt lo DAreg.

/S #0]=N5Z0 (23c06)

NSZO0 +»CC3 (6A3))
veswll pol? xere,

P(;Vc;r 3-/2%5




dala
browt CPU
Yast memory

last,
most s1gnif.
dala byle
rorm
cpPY
fast memevy

PUEND

DECIMAL ADD CONTINVED

AcAB (19823)

CABCO ©7 —» ADATO-7
ADATA (19822)

AVATO-7 —+» AO-7

=Ispc (23847)
S1gn i M, S.D.

+CABUO. CABO/
+FCABCC. CABOZ.
tCABCY .CABOS [ =1 srf (23844)

FCABOY . CABOE . Stgnin L.S.D,

(1SPO+IsPL) > CCL (6433)
1llegal oigr?

EDCc-7 —=FsHO-7

[wvept]= FsL(9A30)
ESHO-7 —#F»BC-7

[6pPLls 04 - FBo-7

[if FOPro-3=nNR28-3/] = EDMA (12A%6)

EpmpA =+ 6PL (29433
encd o cgurra»m/

il EpPTC-3 =0)=FETCC (5815)
ETOC +* PHA (/3c27)

EDoWN (16430)
EDPTO-3 =]~ £DPTO-F

Down(2¢A23)
ORO -3 —1 —+» DRO-3

| oyo cABcc(32¢c6)

N oL CABo ! (32c04%)

L ow ) cago2 (32¢10)

I 0Uz ol CABo3 (Xicog)
Dy« CABCcy (32¢13)

L___ous CAHc5 (32¢18)

e g )

— 807 i32C22

|

|

|

!

|

|

|

|

|

|

|

|

, /CloecK

| oo A casco(arc06)

l W7 caBot (Zacoy)

l___a/L___, CABO2 (32¢10)
oy3 o CABO3 (32¢08)

L Lud CABOY (32€13)

! L% CABCS (32¢18)

[ Dk CABCG (32¢ 20)

b oy7 CABo7 (32¢ 22)

|

|

|

|

|

|

- DU DUEF (18422)

P5A Cwcye)

(susl:Ao-7 —BO7 —»50-7
INSUBI:AO-7 +B0-7 —» S0-7
SO-7 #»DAO-7
[f$#0]=Ns20 (23C06)
NSZO —#>cc3 (6A31)

AcAB (19823)
CABOG-C7 —% ADATO-7

ADATA(19822)
ADATO-7 ~> Ap-7
FCABCC . CARC) [ =I1sPC (238%7)
tCABCC.CABCL, sicn n M.S. 0.
BCABCY . CABOS ] =15P1 (238%4)
YCABOY.CALBCE] Sl 132 &£.5.D.

(ISPO+ISPL) —> Cct (F433)
/ilega: gl

FDO-7 —r ESHO-7
[N6PL] = FSL (7A30) ' i

ESHO°7 > po-7
[cr1]: 05 +»g0-7

PEA > DUEF (18A22)
P54 —w PE (13¢14)

PHA +> PHB (/JCJ{)

PGE 14¢ 26}
[HSUBT 2 AC- 7+ BC 7 —w §5-7
[StRIIA0-7=BO-7 —>50-7 f

SO -7 > DAC-7 R
Stor@ last byle of soculdt




DECIMAL ADD CONTINUED
[# s0-7 0] =w520 (23c08)

NSZO —+*> cc3 (6A31)
result not zeve

[if overflow or underFlew ] = scos (3822)

SCOS —+> Sco (9804)
remembers overFlons or underflow
SCOS —++ GP2(29A30)
Yorconplerenting result S8
WsvB.Scos) ~+ cc2 (6A3p)
overtlow

PHE —» PHC (13¢30) L

JClock

P6C csco1)

Ace (23305)

Ccf —» A0 (20827 . .
—— . . CCZ‘+~>A1 (20831, e e

(CC3.NINEG) —++ A2(20819) R

TNEG—+» A3 (20823) . S
(cCL. TMASK) —+— AY (z/an} o
(€CL. NTMASK)—+> A5 (B3
NCCL —> A6 (218/9)

o
Neca~++ A7(u823) ... . i §
" J#ISE.ISD.CC3 : I ,
tNSCO.15D.CC3 -m:& (szz) AAAAA
e - ) e e e +GPE.SCC. NISD —
Lwives]: G++T10-3 pri

[INECT Dy +> TO-3

DA’PA’E (Ié’A 23)
RO-3

EOIV (zzsw) I
i ) . ~>F0PrO3 . ... ___L
) . PEC ~+> PHA (13¢27) AR

2ClocK

. . 7 . ' N
!.__DJL___. so (3ocso) e e e e o s
po—RUL |51 (30c31 ) Ao-7—»SO-7 o .
Condition ‘e RBRU2_ 182 (30c33) Dour(uau) . Lo .
code. ’._D_U_Z__._. §3 (Jocs4) S0-7 —» Dyo-7 C e d
@ e L2UY 154 (28c30) . . <
abort 55 (28¢31) DUEF (18A22) : i
nés, 3 S6 (28¢33) sels SWiin CPU Ce e
57 (29c34) o
[ ADIL (/832 2) I
. A4-7 ) [
' . SIGN. . e e .
EDA (5802.) : b
' > go-7
Down/(zoAzs) .
| RO-3 —) —+> ODRO-3 \
| EDOWN (18A3C) o
EOPTO-3 =) —++EPPTOZ .
l PEA —+ P (13c06) e
- l '
|
14 Clee<s .
| P7 ¢i3co8) .
: b—ove ___|so(oc30) [6P2] = se8, (2836) R
Resultr ,._au____‘ s/ @ocst A0-7 —80-7 —50-7
back to e DL 152 (30¢33
Py b OUZ $3 (30034) IN6P2] = NSUBCI7¢23)
Starting pud 1 s4 (28¢30) . A07 +80-7—*>50-7 .
wieh® | o—ous 1] 55 (BG3D) -
east s19mb] K_m;_____ 26¢33) DouT (23803)
byte., g LZ 29¢34) 807 —>pYo-7
EDA ¢s. 0‘
: ( 5 ) ) v o7
| o5 +¥»AO-7

Page 3-127



DECIMAL  ADD CONTINUED

[1# EOPTo-3 =151 = £7/5 (2437)
ETI5 ~/> PHA (13¢27)

Fpown (18A30)
EDPTO-3 = > FOPTO-3

Down (20A23) .
ORO -3 =4 = PRO-Z )

S Cloc k

le—ovo0 50 (30c30)
e Lt s1 (3oc3i
lasl i V7723 $2 (30¢33
most signi e OUT 53 (30c34
data byte / s# (28c30)
‘o . D5 §5 (26C3))
Py LG Sé (28¢33
Faxst mestory po—z 57 (28¢3¢
DVEND le—_puio DUEF(I8A22)
sels SWY

ETI5 l NETIS

(/3567)'5!{%

[6rP2] = SuUB (2836)
NO-7 —=BO-7 —>S50-7

Ivep2]=NSUB (i7¢23)
AC-74+80-7 —»S0O-7

Doyr (23803 '
S0-7 —=DUO-7

DUEF (18A22)
sels SW ] in CPU

Pa;e 3-128

6-f



DUSTART

o4-7

R28-34

DM
" decimial trap

DUEND
scts swil

Lrst
ma.rfs/gm/:
data, bylte

ot

Mcmor/.

DUEND
sets Swil

| ) e e —— ——

|
i
l
|
|

DECIMAL SUBTRACT (78)

7-a

. v
PEEHC, PHA

crPY s
INTERFACE | 1 Clock
| T
(-7 CABOY (32¢34) | CABCY —» CLEAR (11A44)
- ready accimal umt £r nextoperalion.
} 204 CABo¥ (32¢13)
i, CABoS (22¢iB) | CABOY 07 —#+ 847
1 pus c4B826 "22c20) opcods Ly Oreg.
O Y2774 CABOT7 " 32c22)
oo o] CABeo (32¢06) :
o ] caBo: (2cot) | CABOO-0F T R28°3/
Lt chBoZ (22¢10) cperand lenagth in bylos
l DUz CABC3 (32¢08)
— OUI2 CAB12 (32¢40) | CABIZ > THASK(I3C 33 )
LI decimal Erap bt
I - (CABCY. 4CABOS) —++ Py (13c02)
' .- - - -
|
1 ClecK
| P4 (s3cc2)
| 04-7 —» OAS(21€C14)
' decimal sublract
e e b - | NR28-3/ +> FDPTO-3 . N
I ; sets wup EP pounler,
' L =+ rPHE (13c31)
| i
| : P4B (2v483)
I ) [/ €orro-3=/4]=€£T14 (2436) .
cperand 15 2 byte lon
b owto __ _|over (6n22) | Eriv —>ovEFGsnza )’ " byte lorg
| . ET14 +>pPHA (13¢27,
| EDowN (i8A30) .
| EDPTO-3 =1 FPPTOI
| PHB > PHC (13¢30)
NET Y l £ri¥
1 CiocK
P4.PHC.NWPHA
(3co2,(13¢30) (/3C28)
U0 cAgoce (32c06)
73 CABo! (32¢04) | ACAB (19823)
—de A CABO2(22CiC)  CABOO-0O7 ~—» APATO-7
ol cAB03 (32¢c08)
Quy CABed (32C13) |ADATE —®ADPATA (19822)
CABCS (32€/8) ADATO-7 2 AO-7
Liks CABCé (32c20) ‘
7 CAB07 (32c22) | [* axsoo.aeog] =ISPO(23847)
* CABCO . CABO. S/ 107 M. S.D,
/mwos», CABOS [=I5P1 (L3844)
YCABCY. CABO6 signin L.S. D.
(1spot+15P1) —~»>cct (€A3Z) |
{tlegal digt”
OF EoPro-3:12]= ETIZ (2A08)
QU0 __| DUEF (18A22) | ET12 —> DUEF (18A22)
r— sels Swl i CPY
I ET12 -+ PHA (13¢27)
I EUP (16A23) .
ELPTC3+/ 9 EOF7O-3
; 1 = NPHC C13c29) .
' L £112
NETI2
Paoge 3-/29
9 PLNPHC, PHA



DUEND
selts Swt

Last

data byte | VA S

rom

. U5 -
éa"gzz’?f/y@% ﬁ/q}s
|
l
-
|
3
l
|
I
|
l Dvo
! ous
- —
ror —bus
Memeory Lug.

DECIMAL SUATRACT ( CATINVED

(‘loz/u
length =2

ok 2R TNRYE

P4 cizces)

oy CABCO (32¢o¢6) | Ao-7—»S0-7 -+ £DO-7
CABol (32¢cc#) elate Lo EDreg.
LLL CABeg2 (32c10 )
Ll CABC3 (22¢08) | Acag (19823)
VL | cABcy (32¢130 CABOO-C7 —> ALATO 7
| DiIE CA3cs (R2¢18) )
M7 CALoC (32020) | ADATE —» ADATA (196522)
i__ﬂa______,‘ cABO7 (32¢22) ADATO 7= AD-7
[t cnBoo, cABC) [=15P0 (228Y7)
_/_f;CAb;O(). CABO2 {/?n 11 .S, D.
FOABCY o CABCS [ = 1SPS C23BY4)
/’CABOI/. CABCE Sigee tn L.S.D.
(IsporlSPL) ~+>cct(6433)
///eﬁa/ a//j/;
[ Eoore-3=02]=Fri2(z408)
pute DUEF (1sa12) | E712 —» DUEF (18122)
sels SwWt i CPY
ET12 ~+ PHA (5c27)
EUP (16A23
EDPTOZ 4] +» EOPTO-3
l NETI2
ET/2
.. B I v S ey avy S
J Cloc K ;
ELHEBC 2
13Co2)(13ca9, 1327
oo of CABOO (32¢06) /
274 o CABO/ (32¢C04 AQ-7 —»SO-7 > £ELO-7
L owz 1 caBoz(52¢i0)

CABO3 (320287

oy

CABO#% (32¢13)
CABCE (32¢i8)

CABOE (32¢20)

CABc7 (32c22)

Acag (19823)
CABco-07 —w»ALATO-7

ADILCI1EB22)
ADATO-3 +»A0-Z
os ——AY-7

11 crB0%-07 =816 0r D12 | +»ISE (6ACE)
. negaltive Sion

f‘(‘AB oo, CABors [ = 15PO(23847)
tCA&cC. CABO2 S/gn 10 M.S.0.
VYCABOY. CABCS = JsPL 72384%)

YCAB O Y. cABOE 591t 10 L.5.D.
(15PO +NISPL) ~2ccl (6433) ,
tlegal diygil orsion.
T~
FUP(16p23)

EOPTO3 +L +> fOPTO-F
(P4, PHA) - P5 (13c04)
PHA > PHB(17c31)

1 C‘loK

CABOD (32¢ce)

CABS) (32ccy
cABoZ (s2cic
CABC3 (32¢cc8)

OAnd (297 2T)
LAovy el (27

CABCY '32¢/8)
CABCE (32¢20)

| CABO7 (32¢z22)

P4.PHC. PHA
(13c02)(13¢3¢)(15C27)
ACAB (19827%) :
CABCC-07 —>ADATC-7
ADiL (gB22)
ADATC-3 —+> AO-3
CS 4P AY-T

[/ cABoo-07=8,, crLis]sd +>ISE (6Acs)
rnegalive sigi.

7-b



DECIMAL SUBTRACT CONTINUED

/5 CABOO.cABOl ]=15P0(23847)

LCABOO.CABO2 Ss9m2 191 M.S, D,
CABOY . CABOS [w ISPI 238440
CABOY¥.CABOE Stgs1 1kt L.5.0.

(ISPOHNISPL) —w CCl (6A33) .
' illegal iyt orsign,

EUP (16A23) '
EOPTO T L —¥ EDPTO-T

(P4, PHA) —+» PS5 (i3coy)
PHA —+»PHE (13c31)

P5B cryc45)

AO-7 —» SO-7 W+ EPO7

forv (23804) o
/4 +» EDPTO-3 . . L

PHB > PHC (13¢30) "

R -,
-

lust cdatabyte to EDrey. (Loc. 1Y)

. gt o e

puo CAB0O (32¢0¢) | ACAB (19823) by
F‘ul_——” CABO I (32¢c4 CABOO-C7 —» ADATO-7 .

Srst 22 CABo2 (32¢10 v D
teast sionif, ,___M___.__. cAB03 (32¢o8) | Apre ¢/6822) ) .
datebyte '__OVY 1 cAB04 (32¢i3 AOATO-3 —+» AO-3 : :

From

|___£eL___.. CABOS (32¢18)
RIS —e | CABOS (32¢20)
b——_uz | cAB07 (32¢22)

Clo
S ctock P5C (nc3s)

Of “—tm AY-7
[ cABo%-07 =840 D] 1 +%15D (6A04)

$CABOO, CABO2 Sign in M.S. D,
/icaaa#.c'wa! =ISPL C23849)
HCABOY .CABOG Siget i Lo S.D.

ISPO —~+>cct (6A33) R
(Uegal ofigil .

ISP +>6P3 (2%A3))

EDO-7 —» ESHO-7 , e

ESL (9A30) ' S
ESHO -7 +»BO-T7T ;

[/if ELPIO-3 =NR28-31] = EOMA(/12A¥E)

EDMA ~+» 6PL (29433) ]
end of a,aeranq/

EDOWN (18A430)
EOPTO-3 =) —+o EDPTO-3

DRPRE (18423)
1% -+ DRO-3
to address DA reg

i
P

4 e
! P

1
negxtivesign. .

CABOO.cABOI | =15P0 (23847) . Ll

remembers the sign. e e

e S
7

4CloecKks

P35 (1zc04)

[ ISE£TSpT=NSUB (17¢23
AO-7 +B6-7 —»S0-7

[/ ISE=I5p]=5U8 (23¢45) o
A0-7 = BO-7 —»>S07
SUB =»cP5 (6A02
remenbers sublract | -

SC-7#> DAO-7
resull lo DA reg.

[/ S#0]-N520 (23¢c0s)

NSZO —++~cCc3 (6A31)
3-/3) result 1ol zere,

Parg e




dala
from CPY

Fust memery

last
(most signif)
ala byte
rom € PU
. tast memory

OVEND

—_—— e = e e = = —

DECIMAL SUBTRALT CONTINVED

e J cABoO (32¢06)
—ul ) cABol (32c04)
E_m____. cAB0o2(32¢i0)

2U3 CABo3 (32¢08)
} oud CABo¥# (32¢13)
! y’PL3 CABcS (32¢18)
|7 CA§oE (32¢20)

| ouzZ ) cABoy (32¢22)

ACAB (19823)
CABOC-07 —» ADAYO -7

ADATA (17822)
ADATO-7 v AO-7
/}C'Aaao. CABO) | elsPo C23847)
*CAB00,CABO2 Ssipn 1n M.S.D.
YCABOY.CABCS [=IsPf (238¢¢)

+CAB04.crB06 Sign 1w L.S.D.
(1spo+15P1) ++Cct (6A33)
illegal oligit

FOO-7 —ESHO-7

[N6PL] = FsL (7A30)
ESHO-7 o BO-7

[6P1]1: O% +»po-7
[ FpPro-3 = NR26-31] = FOMA (12A%6)

EOMA +» GPL(29433)
erna od operand

[ eopro-3=0]=ET00(s815)
ET00 > PHA (13¢27)

EDowN (18430)
EOPTO-3 ~f ¥ EDPTO-F

PowN (Z“HI)
DRO-3 —f —+» PRO3

»

1 Clock

oue . ) caBce (32¢oe)
VU owt Y cagos (32co4)
i U2 of CABO2(32C10)
[__241__.. CABO3 (32¢¢8)
Qi CABOY (32¢13)
FL CABo5 (%2¢c18)
VoX; o CAB0O¢ (32¢20)
Lz o €807 (32¢22)
le— R0 | DUEF (1€A22)

| Apara 19822)

L NETOO

PEA (ricqs)
[5uB]:A0-7=Bo-7 —»S0-7
INSUBT: AO-7 +80-7 —»50-7
50-7 -#=Dao-7
(il 507 #0]=NSZ0 (23¢C6)

MNS5Z20 —+»Cc3 (6A31)
result not zere

ACAB (19823)
CAECO-07 —»ADATO-7
ADATO-7 +>»AO-7 »
#CABoC.cABOl [ = 15P0 (23847)

Y CABoO.CABOZ :?on /n M.S.D.
/I(ABO¢ . CABOS [=15P1 (2384%4)
tCAB O4.CABOE Stgnin L, S.0.

(7SPO+ISPL) —rw CCI(6A33)
' tllegatd digit
FOO7 —» ESHO-7
[w6p1] = £sL(9a30)
ESHO 7 —+BO-7

[¢pPy1: O —»B0-7
PEA —» pueF (18A22)
PEA > PE (13¢14)
PlHA —> PHE (/3C31)

(14¢36)

2 Cleck P68 : i !1

[Nsusl: Ao7 +80-7 —» 507
(suBl:A0-7 —BO-7 —» SO-7
S0-7 > DAO-7

Store tast byte of rescll. T

Pz;d 3-132

7-d



Conolition
coqe

abort
jnbprmation

-

DEDIMAL SUBTRACT CONTINUED

[} s0-7 #0]= Nszo (23c06)

NS5ZO —+>Cc3 (6A31)
result not revo

Lif ovedlows or wndesFlowe]= scas (3822)

$¢os —+~Sco (9804)
remembers overflow ov vncleyHlons

Scos +» 6,2 (29A30)
Yo complementing ressull o Ses

W5U8.Scos) v+ ccz (6A 7/) ,
overflow

PHE —~» PHC (13¢30)

! ClocK

P6EC crvcor)

ISP, CCI.NGAS '
FIsp.cc3.M5co | = INE6 (31822)
VYNISD.SCO.6P5 . i

Acc (238Y45)
cc) —#» Ao (20827)
CCZ —» Af (20831)
(CC3.NINEG) —»A2 (20819)
INEG —+> A3 (20823)
(CCs . TMASKI > AY (2/827,
(CCl NTMASK)—++ A8 (2/B3
Nees > A6 (21819)
Necg —+» A7 (21823)

[A/Iu:&]."(‘,, ~+»JO0-3
[InEc] s Dy —» 103

ORFPRE (168421)
14—+ DRO -3

EDIV (2380%)
/4 > EDPrO-J

PEC —> PHA (13¢27)

Dyo | S© (30c30)
N 2yl S (3cc31)
oz 1S2(36c33)
DU 53 (37¢34)
L4 sq (26c30)
U5 55 (28c31)
oub 56 (6c33)
ouz 57 (28¢C34)

————TnT

7 Clock

— e p—— ety o en =

P6zaw . PHA 3ce7)
AO7 —>S0-7

DouT (23803)
S0-7 == DLo-7

DUEF (16422)
sets Sl m CPY

AD1L (18822)
[0-3 —~+>A4-7
o5 —»A0-3

Srgnle Areg.
EDA(5802)
DAO-7 *+BO-7

DOWN (20A23)
ORO3 =1 ++DRO3

EDOWN (18A30)
EDPTO-3 —f 4> ELPTO3

PEA —+» P 7 (13¢08)

Gt

Fre s,

<
A



Result
backte CPU
slarting w«th
Ieul' £ ;

l‘asf
M;S 19 mﬂ

e £
by, rc ;}t‘/

fast ,nemor/.

OUEND
 sets swi

DECIMAL SUBTRACT CONTINUED

l 1% ClocKks
|
DU )/ B Y (306303
$1 (3031
F—hur—— 52 o)
——Ltty ] 53 (30c34
e — L A
o—2us 155 (28c31)
}.__zzu___ $6 zecu;
Y7753 57 (28¢3¢

P7 cr3cos)

lep2] = 508 (23¢45)
Ao-7 —BO-7 —w S0O-7

[Ner2]: AD-7 +80-7 — S0-7

Oour (23803)
So-7 —=»puo-7

EDA (5302.)
0-3 +» 807

O5 +>» A0C-7
[/ EPPro-3c/85]=ETIS C2A37)
E7185 +» PHA (13c27)

EDOWN (18A30)
EOPTO-3 =3 —v ELPTO-X

DOWN (20A23)
DKO3 =) —~+> DRO-3

1Clock

|
|
|
|
|
|
|
|
|
|
i
'.__ﬁez___ 50 (30¢c30)
S IR777] oc3l)

?3
e—2—— 35 39538
LT ] (3o0c¢

F_Dﬂ____ SY (28¢30)

OUE S5 (2&c 3] )
p—=R | 56 (26¢33)
l..__.m___,_ S7 (28¢24)

o010 DUEF (16422)

Ens [ NETIS

P7.PHA

[cpal= suE (23c45)
AO-7—B0O7 -—’50 7

NGP2]: AO-7+B0-7 —S0-7

Dour (23803 )
SO-7 —»DUO-7

DUEF (18422
selts Swihin cPU

"
|
I

Fage 2-/134

7-f



|
"DUSTART t.._._ﬂﬁ_____.

o4-7

R28-3/

oM
decimer! Erup.

DUEND
sets st

Lest

most 514 m/

byle
ol multiplicand.

DUEND
.sels Swi

cPU
| INTERFACE

J Clock

cABoY (32¢34)

bDv8 | cABcq (32¢13)
b—RUo | CABO5 (32018 )
— Pt ABOS (32c20
cr8o7 (Grcee
cAaBoc (32c06
CABol ;x.z:o‘/
| cABo2 32¢ 10
cABez 32¢08)
cABi2 G2cy0)

DECIMAL MULTIPLY (78)

CABOF —> CLEAR (11A%¢) _
rescts aceirmal wunit Krncat operalion .

CABO4-07 +* 04-7
gpcodle to Oreg,

CABoC-0F +»R28-3/ i ) .
operasic! levg b, im byles

CABIZz > TmAsK (13¢33) ,
decimal brep bil,

(CABOYI. NCABO7) —+» PY (13c02)

P4 (isca)
047 —> Omup (oc1s), cruL (1o¢35)
decimal multiply insltruelion

NR28-3/ —+v» EOPTO-3
sels “p fD'ppm[er

1 > P¥B (13¢31)

1 Cleck

DUEF (/6A22)

PYB (24815)

L c0pTe3=19= Friy (24 3‘)1 i

era 5 le .
ET/H —» DUEF (n;mz)‘:/7 net ! roe &g
ETI4 ~» FyA (13¢27)

EDOWN (76430)
EOPTO3 ~1 —+» EDPTO-3

PHB ~» PHC (13¢30)

cAgce (32¢cc6

CABC!t (32¢CC4

CABcL 32010 )

JA8cz (32 :63

CABCH (32C13

| caBos (32¢18
CABC6 (32¢ 20
cA807 (32c22

— — DUEF(16A22)

L7

P¥4.PHC. IIPHA

(/13co2,(13¢3c) (13¢28)

ACAB (19823)
CABCO-C7 — ADATC-7

APy (17822)
ADATO-3 +PAY-7
[vig —> A0-3

IDATL (3¢EB30)
ADATY-7 +» 153

% CABOL, CABer [ = 15PC (23847)
LCABCE < LALEC sipn 1n M. S, 0,
ICALOY . CABTS / 75K (23B44)
$CABC ¥, CAR0E Signin L, S. 0.

(15P0115p1) —» cct (6433)
illegal d.gil

INVEOPTO.NEDPPT2] —++ ) (6A33)
Hegal L Field

[ epPTO- 3127 = ET12 12408)

ET12 —>ODUEF (18422) ’
sels Su/{ rn CPY

ET12 4> PHA (13¢27

EUP (16423
EVPTOF +) 4> FDPro-3

L_ere

A’[r/ll

Paje 2-/35 P

]
PY prc. PHA
PENPHC. PHA



!
OFCIMAL MULTIPLY CONTINIED
4
l P‘I (/Jcoz)
| Lo CABCC(32cCe) | AO-7 —»50-7 —m» EDC-7
p—ud cABct (32c04) Hatu te EDreg.
T vl CABC2(32¢10)
bk cAdo3 32¢ce) | il s0-7 #0] =520 (23c06)
Multiplicand pud cABcé (32¢73) el a nol r€ro
i L5 ol CABCS (3i¢/8 N520 —+» CC4 (6A27)
{ I ¢ABCE (32¢20
h Oi s > CAB07 (32ci.) | AcaB (19823)
| CABCC C7 —> ADATC-7
| JOATL (Jubj’o) T
ADATY-7 F% 10-3
| . APY (17322)
JO-3 ~+» A0-3
| ADATC-3 ~» A -7
# CABOC, CABOI / =ISPS (23847)
| +CABCO.CABO2 signm M.5.D.
ﬁmgov.cmc; =157 U23894) . e
| +HCABCH. CABOE sigm i L.S.D. T .
i (1sPO4ISPY) +» CC) (6433)
/l/(ﬂul digit
' [ corPro-3z12]=F712 (2408)
| sels swd i EPV
. ET12 —~» PHA (13c27) -
. OUEND e _ouio OUEF (18022) | ETI2 —> DUEF (18A22) . .. ool
scls Swi e e o
(A/ED/’fo. NEDPT2) —+» cCf (6AS3) T
| diegal L /e/.{ .
| — EUP (16A23)
. EDPIO-3 42 +%£0PrO0-3
| o , . [ werz
| :
I Lok
P4.NPHC. PHA )
| (13¢02)(13¢27) (/3¢ 27) .
oue cAgeo (32¢06)
b—2ut ) cABor (2¢cd) | AO-7 —>SC-T7 #¥ EJOT
U2 CABce B2ci10) .
(ca:(.r ,n/ —auws ) cages zicep) [its0-7 #0]-NSZO (2}(06)
214 cagey 32¢13) dacte 1ot xero

o/mu /i /,mm'}___m___, CABOS 3218 ) | NSZO ¥ e (6A27)
CABo6 (32¢20)

cagor 32caz) | AcAs (19823)

CABCC<7 =P ADATO-7

IPATL (30830)
AOAT4-7 > T0-3

O-3 —+> AO0-3
ADAIDJ”"’A‘/ -7

b CABOO. CABol | =IsP0 (238470

l
|
|
b - ' APY (/mzz)

?t CABCO.CAFO2 Sipn in M.S.0.
FCABOV,CABOS [ = 15PL (23844)
ltcARpy. cABCE J sign in L.5. 0.

(25RO 4NISPY) —+> Cct (6A33) —
(legal! otigit or sign.

[if CABOY 07 = 8,4 0r D1l s £ —»ISE (6A06)
ne’af:ve J'l’n

EUP (16n23) ’ S
EDPTO-3 +1 —pv EDPTO-3 *

PHA ~>pHE (13C3])
(P.PYA) —> P85 (13¢0Y)

I y

P58

. y
sze 3-/3¢ P4, PHC . PRA



N
]

DECIMAL MULTIPLY CONTINMUED Y

S Clech

Sngle byte
al}?ph(amd

I

CABCC (32¢ce)
| cABor (3eced)
Aoz (32cio
CABOI 32006

CABOY (T2¢13 )

(ABCS (32¢18 )

CABoe 32¢20)
| cABC7 (32c22)

i

P4.PHC. PHA

(3cez ) (13c¢30) (13¢27)

Acr8 (19823)
CABCC-07 —w ADATO-7

IpaTe (30B32C)
ALAT4-7 F2T0-5

APY (17822)
Cs —r+A0-3
ADATO-3 +> A4-7

ﬁ CABCO,cABe! | =75P0 (23B%7)

PCABOC.CABOL Sigren M.S.0.

/*&4/30‘.(/)305 =75P1 (2384
+ABCY . CABOS Sigy in L.S. D,

(I1sPCH+NISPL) o cct C6AT5)
(//ey¢/a’9‘/[al S‘/’iﬂ .

[ caBes-07 = B)y or L4 ]2 2 +¥T5E (€ACS)

FUP (16A23) .
EQPI O3 L =+ LOFPTO-3

PHA ~+» PHB (i3¢C31)
(P4, PHAD —+ L5 (13c0y)

I Clock

P5B (eus)
AO-7 —>SCT ¥ FOO-7
EDIV (238c4)

" +>EppPrCe-3

DRPRE (18A23)
/4+» ODRO-3

PHEB =+ PHC (13¢30)

4 Cloch

CABOO 32C06)

CABO2(32¢i0)

CABC3 32¢c8)

=
[

i Lo
! 07
|

|

|

l

l

I

|

|

l

|

l

|

l

|

|

|

I

rL oug

Jrst | Qil >
multiplier . Led
byte,

(lecst siom:f,
byte LomRi5) }

Ly

25 CABOY 32¢13)
LL” CAG OS5 32C18)

—— e

CABCG 32¢20)

1724

CABO7 732¢ 22)

LABZt (3.co04)

P5C (weas)
ACAB (19823)
CABCO-07 —"ADATO-7
ADIL (16€22)
i ADATO-3 ~+»A0-3
0% —wm AY-7

[1/ CABOY-07=Bs orD)s]:7 —+"IsD (6A0%)
negative STgn .

/ragoq. cAgos | =25p1 (23844)
HCABCY . CABOS s1g0 o Lo 5,0,

15P1 —+> GPF (29431) i
rémembers the sighn
DE (22801)
ORO-3 -+¥ DCO-3 (=44 —»opce-3)
[DRPRE . NDRFRF]: 6 —+» DRC -3

EDOWN (15430)
EDPTO-3=f —% FOPTO-3 .

P5

Pafyc 3-/37



MHultiplier,

Last
most signif.
byte
of mulfphier.

P | —— —— — —— — — —

D((IMAL Hw.*r/ ﬁt 14 co;v 71 AIUFD

P5 (zc04)

DRO-3 —> DAPTO-3 @ LBFPTC-3
foirnls be OA @08 reg.

AC-7 —>SO7 ¥ DAD-7 @ DB0-7

[f 50-7#0] = N520(23c06)

(ccY .NS2Z0) —+»(CC3 (6431)
Aetlet el rere.

ACAB (19323)
CABLL OF ~» ADATO-7

ADATA (7B22)
ALATO-7 P A0-7

[ £ppro-3 =0l =ETOO (5815)
£700 > PHA (13c27)

EDOwN (184 30)
EFOPTO-3 w=] ~+> [0/37'0 3

DOWN (20A2%)
DRO-3 =) ~+> pRO-3

yo caBoo(32c0¢)
77 CcABo! (32c04)
2 (ABC2(32c10)
oy 7 CABo3 (B32cog)
] ] CABcy (32¢13)
1473 o CABOS 32c 15)
} DJé CABo6 (32¢20)
QU7 o] CAB07 (32¢22)
1 ClocK
cABoo Bzcoe)
ous cABCi (32c04)
vz ) cABor(3zcic)
7k cABS3 (32c08
| ouy CABc#{32c13

—pus ) cABo5<3218)
— e | CABOE (32c20

CABe7 (3 chl;

le——owo | puer (15422)

P5A (rc4s)
DRO-3 —>DAPTO-3 @ DBPTO-3
points o DA @ D8 reg.
AO7 —» 507 —#> DAC-7@ DBO-7
(/507 x0] =NS520 (23¢06)

(Ccd .NS20) +*»CC3T (6A3/)
dala pol zero

ACAB (17823)
CABCOC-C7 —» ADATO7

ADATA G9822)
ALATC-7 —» AC-7

P5SA —» DUEF (18A22)

EZERO (3430)
1> EDPTO-3

DownN (10423)
PRO-1 = 1 ~++LPRO-/

P5A —+pP6 (13C14)
PHA > PHB (13¢31)
Os +» I0-3

PGB /M:J&)
LRG3 —> DAETO-3 & DBPro-3
AO-7 —+5SC-7 #¥ DAo-7 & DRo-7

1 > NoEL (9807)
Jor DRO-3 tc LB+TO-3

0C0-3 —+*0R0-3 )
(14to DR ) .

EDPTO-3 ~ 1 -+ fDPTC-3

PEC

Page 3-i38



DECIMAL MULTIPLY CONTINUED

P66l Crwecor)
NORO ~—» DBpPro
DRI-3 —»>08PTI-3

ADB (198/1%) ' Halﬁ)vliardt'}l'r
—DBO-7 —FAPATO 7 to Treg.

JOAT M (3:823)
ADATO-3 ~+>y0-%

GNEW/BYTE (11807) : .
o lo pert- - )
Dcro (32422) muctplier digt
DCO3 =1 ~»DCO-3

2 +* £L1 (9830)
1~ £P3 (29431)
4 > SEL (98%)
1 > oEL (980%)

EDOWN (18432)
EOPTO -3 =) —P FDPTO-3

lecs] =Ace (23845,
I=4 Ccsx’—J?’Aofou?)

A ISD =ISE] —v A2 (10819)
2ISD #ISE]—+v A3 (20825)
CCL .TMASKI ~*o LAY (21827,
lect . NTaasn] —> A5 (21831
Necl —p» Aé (2819)
Necr —+» A7 (21823)

Lect] =£01v C2380%)
/Y > EDPTO-3

Leet (W 1sp=1s6)]: € #PT03 .
posibive sign.
leer. i 1sp #7s€)]: D -+ ro-3 L
. nc’lflve Sl9n .

ecl —+» PHA (13¢27)

l €cl

NCCS

Pagc 3-/139

PE.PHA
" P6.ETIS.NGPS



DECIMAL MULTEPLY CONTINUED

P6 . ETQS i .
3¢y ) *ts8m, A o T . .
]
[oeL] 2 pWO-3 —w DBPTO-F !
D8 rey. pomffr i i
SO Y>> D8O -7 i
[woeL]: pwo-3 —»DAPTO-X

DA rey, pom/er
50 -7 WP DAO-7

Stove laf' byte o/ product

[// 1:0] =I2FRo (/uw) | _
[126R0] 2 PEL —> NOEL (9807) ! l/prtwnu mulbiplier iyt
or was zere, invert DEL
NOEL —~+» DEL (18086) ,
: . s
i B .
DC()-! —f-'okd -3 .
. oy againg /m«/h,o/.mna/ lo proper ,ac,lfal Mc/’aﬂ,zf .
ancl for ¢rrasxma o pm/f /:/pe, aigit. v

[//103=1T: JO-3=4 —+»[0-3 : ‘
[/ 1o-3=20r3er¥or5 ] 103 =2 —~+» JO-3 I/In is not OorilO -
[i2103=6bor7er8] 2 FO-3+2 —+» [0-3

mcnmu ¢ or decremadd Irey.

ot 10-3=7J.'Io~3 +1 103 . . ).

e g PR

EDOwN (16430) : . [
Eop ra-.? —4 > EDPTO-3 . o ,
gIves us Ereoo

from F"C

[snEWBYTET = oero (JZAZZ)

" N
Lrzee2]: or } Invert SEL

" P6. ET00 ]

(13cw) (5815) ; o b e

LoEL] 2 NprO — DAPTD
DR1-3 ~— DAPTI-F ) ,
address mullplier in DArey .

ADA ( rqeza)
07—+ AOATO-7

[woet] : voro —> D8 PrO
ORI-3 —» DBPT)-3 - ,
4 (/qsz 5 aadress multiplhey in DBrey. Wiltiotier it o I
o8 4 . Muditipher vt to L ye
B8O-7 —% ADATO-7 (W 15,5/2 4 ’

[if103 =0 w/oJ =IZERC (I5BI4¥)

[12ER0, sEL] = z0ATL (30830)
ADAT 9-7 —¢» 10 -3

(126rR0.NSEL T = JpArM ¢ 3/823)
ADATO-3 —¥» JO-3 TJ

[IZERO. NSEL J = SNEWBYTE (iI807) L
Gote next mullrspler byte.

0-7 =4 —+» Dco3
SNEWBYTE —+» EL1 (9830)
remenrbers GNEWBYTE

[ r0-3=10]:1 > P2 (29430) :
rememembers provieus sub hacf‘ o,

IZERC —4» 6P3 (29A31)
rentembers IZERO

SEL > NseL (8120
NSEL —w» SEL (9814)

DEL —» NDEL (9807) }
Livert DEL
NDEL ~9 DEL (1806)

P;;@ D742

\j
PE.ETIS. xm;'

6 PHA

8-f



P&,"TO} -

from

from (‘;‘C
frery PEC
OECIMAL MULTIPLY CONTINUVED Y
(sEL]= .Oz/l”{.u:-,zz )
ORO-34+1 ~» prRO-3 . ~,
EDOwN (i15430)
EOPTO-3 =L —» EOPTC-3 . .
(NORO.NDR3) —> ELAST (31A4¢) 1
last r1teratron . .
14 <> pRO-3
JELAST NSEL] =Acc (13845)
(Isp=ISEQCC3] > A2 (20A19
(7SO #+ISE).cc3] 7 A3 C20A
NEct ~#» A6 (2i819)
Neez —» A7 (21823).
[ecasT.NsELT = Eorv (13894) S upersedes
¥ > ELPTrO-T Previous logrc
[Etasr.nseL .G/ tso=156)1: ¢,y »»r0-3 =
positive sign.
[ElasT.NsEL, (A Isp #ISET ! 0y > r0-F A i
negalive sign,
(ELASTINSEL) > PHA (13¢27). J
ELAST. NSEL

P6.ETI5.NGP5

G3ciw) (24375 (éA21)

CP3 —» GP5 (64A02)
pemembers IZERO

(GP3.ELL) > £L1 (9839
renmbers GNEWBYTE

[6P2]:10-3+2 —»Jo-3 .
increment mulltiplicr ot Cmultiplicano xt0)
W previens multiplicy chigit was )6 and
multsplicaned was subbracted.

DRO-3 —+» pWe-3

s P3] = EDOuN (18420) .
FOPTO-3 =4 —+>= EDPTO-3

P6 .ETI5,GP5
(13¢14> (2A37) (6AcZ)
GP5 —>» 6MI5/5 (194D

[if 10-3=0] = 1700 (483¢> _
new riwltipler digit is zere

[6mi5/5 . ITo0] = EZFRO (3430)
: 1 —> FDPTO-3

[NEZERCT = FDowN (/184300
EQPIC-3 =) > FOPIO-F

[NEL1] = ponn (20423)
' PR3 =1 +» DRO-3

Os »9» FLO-3
DRO-3 —~+» pPwo-3

FzEr0 | 1
PéE PE -
Pc'l;e 3-/4y




“."YO)

DECIMAL MULTIPLY CONTINUED
P6 (3Civ)

LoELT r DRO-3 —mDAPTO-3 )
DA reg. pornler
ADA (19830)

DAO-7 —w ADATO-7

fWogL T : DRO-3 —w pEPTO-3

) \. Partial product tor Areg.
D8 reg. posnler,

A8 (a8mv)
DBCO -7 —W ADVATO-7
ADATA (19822) ﬁ J
ADATO-7 —» A0-7 v
EDO-3 —#+ FLO-3 :

[S6L]: Ep%-7 —> £sHo-3
ELO-Z —F EsHd7

INSEL) 2 EDO-7 —% ESpO-7
[ 103 =2-8]:ESHO7 X2 +»80-7
(f 7103 =1erd] /55//0—7 > RO-7 o J

\ Multiplicand to Breg.

[l ro3=45]= /V.s't/8 (m:zz)
7 +80-7 —'50'7

[/10-3=)6] = SuB (283¢)
07 =~ B0-7 —» SO -7

fA Add .dr sabfra:f Aand B .

~

L0£L] : DWO -3 —> 08pTO-3
D8 reg. ponvt’er

SO-7 - H» DEOC-7

INDEL]: DWO-3 —> DAPTO-3
DA reg. ponter

$0-7 W= pao-7 -

r Store result.

L1/ EDPTO-3 =NR28-3/] = EDMA (12A46)

EDMA —» E ZERE (3430)
2 -+»EpPIo-3

[wEzEROT = Epown (i1EA3C)
EPPTO-3 =4 +3 FpPIO-3

Down (20A23)
DRO -3 =f —» PRO-3

DRoO-3 > pwo -3

NEZERO !

EZERQ

Pé.FiHA




DECIMAL MULTIPLY CONTINVED

LClocK .
! ¢ ?64;5 (py,} |
13¢! 713c27,
L buo $0 (30c30 ) ;
. e /728 st (3ocsi i
Condibion ou2 s2 (30c33 AO-7 —»S50-7 I
coedle P._Et’__—__ S$3(30c3¢4 i
(- «—0u4 s4 (28cz0 ) Dour (23803) ;
Stottus } pous 55 C8czi SO-7 —~>»p/o-7 ;
info. '.'.__.ﬂ%_____. $6 (28c33 ;
p—=l | S7(28c34) Dufr(/gAzz)_ i
DUEND buro DVEF(8A22) S S
[ [p£1J. ORO-3 —¥ DAPrO-3 ! _
DArey. peinter. .
| AoA (19830) .E
DAQ-7 —P ADATO-7 7
l INOELD: pRO-3 —> DPBPTO-3 v
DE reyg. po/nler, i
| , . ADB (198 1) A o +——t e .
| DBO-7 —» ADATO-7 o i
ADIL (18822 | 4
| Amra,;)w,w-: . ’*‘”
JO-3 —v> Ay-7 | r
I ' Down (20A23) T
DRO-3 =4 ~+» DRO-3 i
| Eooww (/18A30) .. ;
EOPTe-3 =L +¥ EOPFOF o . -4
| (PE.PHA ) —r+ L7 CI13C0E)
I ,
| o
l P7 c13cce) o
le—2ve I so oc3o
-—RUl 15 (30c31 Ao-7 —» S0-7
’,__e.q.z____ $2 (3c¢33)
P/oduc/ e—2t3 153 (3oc34) Dour (23803)
,._;*/4_____ s« Qgc3zo So0-7 —» Duo-7
:Pu e8¢ |55 (28c3(
tast memery. ve 56 @BCc33 [o£L ]z pRO-3 —> DAPTOS
7 am— R A1 04 so3. Rointer
I ADA (1983¢2)
DAO-7 o ADATO-7
‘ (NOELT: DRO-3 —> DB PTO-3
| 08 reg. porntler
: ADB (19814
[ : T p8C-7 —>ADATO-7 .
ADATE8 —» ADATA (19822 )
| ADATO-7 % AO-7
I DOWN (20423)
' OkO-3 = [ ¥ pRO-3
EDo wN (18430) |
l EOPTO-3 =L +» FOPTO-Y
| [/ Eovro-3=/5]=£715 (2437)
| ET.5 > PHA (13c27)
' A ETIS L'V’ TS
1 CClocK
I P7.PHA
(DRSS '/ E— 59 (30c30) (13co6) (13€27) .
«—lud ) $) C3oc3l )
’ }.____a‘_z____.__f (JOC‘U ] AO-7 —>SO-7
M r: /Z 53 (30039
o 'e’"’ "‘—2{,, e’ <4 (2g¢30) Dourc23803)
a/pmducl .7, éi gggg; $0-7 - OUVOT7
o— 06}
241 15728c3%) DUEF (18A22)
scls SWE in CPY
OUEND  Netwte | pueF (15422) .
sets SW3

f’a?e 3-/43
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DECIMAL MULTIPLY INTERRUPTED
(differences only)

INT —»pui2 —» CABI2 (32¢40)
(CABI2.PE,ETOO) —+» RSTA (6414)
wart loy next £ro4

(rn ffﬂ)

P6. ETOS

(13 ) (rgw)

hochange ivs DEL (9806)
nochange /n Ireg. (multiplier digit)

P6.ET00

(13c14) (58:5)

[sec] = pcn/ (!zAza)
0-3 +1 +*Dco-3

nochange in DEL (1806) or F reg. (mulhp/:erahgzt)
RSTA ~» PHA (13¢27)

6.PHA
(3cm) (13¢27 )

ADIL (16822)
ADATO-3 =¥ Ao

Ocrv (32A39)
Dco-3+3 ¥ pco-3

I0-3 —» 44—7 Crnuttiplier aigit)

P7 ci3co6)
[/ pco-3 =€ = RST7 (3407)

[nrsT7 1= ADATA (19822)
DATO-7 —4+ pO-7

[GP2.1sD]: 8 +» 103 h

[6P2. /1501 2 A —+» 10-3

(N6Pp2.25p] ¢ D =+ 10-3

eps n1spl s ¢ —+»10-3

[RST7,56L] = A pzu (/ms)

—~»AO-T
ADAT4-7+7A0 -7
RST 7, MSEL] =A L (/sazz)

[ L] o OATO-3 > A0-F

Io T > AT )

Dery (J‘M!O)
Oco-3+4 +¥Dco-3

bme to tnserl mulbipher s gn.

Irst partial prodiect
then'misltiphdy

trArey.

Generales
P mulbiplier sign

remenbers GP2

l NETIS

. P,
(/ng ¢ /Jc{!’q ;
I e NRSTA ($412)

Pa(ja 3 -/44



MULTIPLY REENTRY AFTER INTERRUPT

Car’tferences only)

Same as regitlar mu//'/,'vé/ untll P5C

P5C ciess)

[wispPL7: L —= R STA (6A18)
14 +¥ DRO-3
5 —> pco-3

1DATL (30830)

. ADAT4=7 =47 103 ( multipher digit te Jreq)

© g s A

- P5 3coy)
+ISP0 [= DCRSTA (27414)

L[DcRSTAT 2 £ ++ 6 P5 (6402)

+IsPL . CABOE
ISPo —+» SEL (9814)

[V 15803

+tISPL beg1ning o/mu/hp‘er aetected.

(NDCRSTA,NEPS) —=Dc7D(32422)
oco-3w=) > Dco-3
Stops counting when
OCrey. porntsto
mulbiplierdigit

rentémd DCRSTA
+IsP0, c’ABoz]f' 1 > GP2 (29430)

I5PO —> DerD (32422)
Oco-3 =S ~+>pco-3

1CABS-7 =85 0r Dy 4 ++ISD (éa09)

negative raultiplier.

no chavge inJreg. Cholds mesltsplier digit)

Eroo l NETOC

Tam Mo e 2

PSEA (ces)

no change in I rey.

ETO1

P6.
(i3c14) (58M14)
ne change in J reg.

S > NRSTA(6AI12)

PE.ETOO

Sovne &S regular praltiply.

Pagre 3-/45



CcPY
INTERFACE

ousrarr | buy

0{/‘/

! D5

04-7 z?f/f;

| Lye

L pul

R28-3] } Lu2

Y. Y3

OM | 2ui2
decima/ brap !
bt . '

DVEND.

Lrst /
st s1gh/
byte
of divisor,

DUEND.

I Clock

cABc9 (32c34)

CABCY (32013;
cABe5 (32¢18
CABCS ?2620)
CABe7 (32¢22)

cABee (32¢06)
cABel (2co4)
CABe2 (32¢10)
cAdot (32¢08)

CABI2 (R2cy0)

DECIMAL DIVIDE (74)

CABOZ —™CLEAR (1/A44) ,
resets dscimalunit for neal operalion

CABOY¥-O7 —» 04-7
cpcode fo Orey

CABOO-03 —> R28-3/ -
a,b(rdna/ /fnyf‘, 7z b/lss

CABIZ ~+> TMASK (13¢353) ]
decimal Geap bt

(CABOY. NCABO7) —+» P¥ (13c0 2)

C/V

P4 ¢13¢c02)

O4-7 —> OMUD (10£15), BDIV (10cH45)
decimal diviele irnstrecelion .

NR2G-3/ —+» EOPro-3 .
sets wp ED pointer

1 —+> B (17¢3))

J Clec

DUEF (18A22)

P4B czv83%)

[ EDPro-3 =147 =ET14 (2A36)
cperand 15 / byle lorg.

ET14 —>DUEF (/6A22)
ETrY —+¥» PHA (13¢27)

EDowN (18A30)
FOPTO-3 =4 ~+¥+ FOpro-3

PHE —~+» PHC (13¢30)

—

S (laK

cagecoBicoe)

| cABer (32co4 )

cAB02(22¢10)
cABo3(32¢C6)
CABO¥(32C13 )
CAB0S (32¢18 )
CABOE (32¢20)
CABo7 (32€22)

DUEF (18422)

NETIY l ET14

P4 .PHC.NPHA
(i3coz) (13¢30) (/3¢28)

Acag (19823)
CABcoO-07 —®>ADATO-7

APY (17822)
ADATQ -3 —+F A4-7
Os —+» AO-3

TOATL (30830) .
ADATH-7 4w 10-3

+ CABCO.cABol [ =ISPO (23847)

4 (ABco.cA802 s791 11 M. S, D.
/I(ABﬂ‘f. CABOS [=ISpPL (2384%)

tCABOY .CABOE J stgn n L.S.D.

(15P0 +15PS) —» cCl (6A33)
. (llegal oligit

L1l EoPTO-3=12]=F772(2408)
ET12 —» DUEF Cl/6A22)

E172 —» PHA (13c27) )
CNEDPIro. NEOPT2) ¥ cct (6455
. . cllegal L Leld

EUP (16423 ) o
EDPIO-3 +4 —~= FPPTO-3

Page 3-/4¢ o4 , . l J
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Divisor.

DUEND

least 5!]//
byte
ol divisor.

DEcIMAL DIVIDE

cageo (32c06)

cagol (3ico

| cago2 (32¢c10
CAB03 (32c08)

CABCY (zzc 13)

| cagos ‘32¢18)
cABcs (32¢20
CABo7 (32ca1

DUEF (18A22)

CONTINUED

P4 c13¢c02) ;
. ]
A0-7? —> SO-7 —#¥» FDO7
. aIviseor lr!plg.

20 (23¢coé
dala re

W20 —> cc¥ (6A2T)

Acas (19623)
CABOO-07 —» ADA 7’0-7

10ATL GoBY0)
ADAT#-7 ~#»10-3

AP (17822)
JO-3 ~+9 AD-3
ADATC-3 —~- AY -7

0¥ so-7 r0] = Ws.
Zzeror

CABoo . cABO/

[f = J5PO (1380'7)
¥ ca800. cABOL

5/9xn in M. S,
+ooeot/ CABCS [= 1sPY (z.sew)
Y CAGOY .CABOS. sign in L.S.DO.

(IspPo+IsPL) —~+>ccl (6433)
1leoas “igit

[/ copro-3=12]=Er12 (2A08)
. sels SWhinchPY

ETI2 —+» PHA (13¢27)
ETI2 —> pUEF (16A22)

A/t'ono NEDPT2) ~ P ccl (6ATS
¢ ) illegat 2) / vld

EUP (16423)
E0Pro-3 41 —+¥£opro-3

1 Clock

cA8oo (306 )

cABol (3icow)

cABoz (32¢i0 )

| cago3(32¢08)
casey (32¢13 )

cagos (32¢18 )

CABCE (32C20)
CABo7 (32€22)

r NETI2

Pq NPHC. P//A

(13¢02) (13C39) (13¢22)

AO-7 —>»S0-7 Hw» fFOO7

Ll So-7# 0] N520 (>3c06)
qalta rnot rero

NSZo —» CC¥# (6A27)

ACAB (19823)
CABCO-07 —» ADATO-7

IDATL (30830)
ADATH-7 —#»10-3

APy (17822)
T0-3 +»A0-3
ADATO-3 4= AY-7

% cABoO. cABO! ] =I§PO(23847)
+CABOO . CABC2 S1om 171 M.S.0
FCABOY . CABCS [=1sP1 (238 44)

P CNEO# o CABOE sign 1n L.S.D

(75PO+ NISPL) —>cct (4433)
C legal ‘/4;:[ or st j"

[/ cA8o# 07 =8); 0r Dy ] * 4 -+ ISE (sA06)
' negmtive sign.

EUP (16423)
EQPTo 3+ —»>wilpro-3

PHA ¥ PHB (13c31)
(PY.PHA) +» p5(13cc%)

Fage 3-147
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Single
b, 14
o«yrser,

Lrst
dividend'

byte
from RIS

DECIMAL DIVIDE CONTINUED

1 Cleck

casoo( $2¢0¢)
cAB8o/ (32co4 )
CABo2 (32ci0)
s dneet)
8 2¢ 1

Zf:ﬁ /,xnc;e%
(4] c20o
cABo07 ézc

P4 .PHC. PHA

(13¢c02)(13¢30) (13¢27)

AcAB (11823)
cA8O0-07 —*.waro 7

IDATL (30830)
ADATY -7 <o 10-3
APy (17822)
O% 4+ A0-3
ADATO-3 —+P AY-7
[f CAgoO.cABor | =IsPo (23847)
Y CABCO.CABO2 S1gnin M.S.D,
[ CAgow .CABOS ] =SSPl (23844)
*CABO¥ . CA§OS Signin L. S.D

( 1'!’0+l/15/’1) >0t (6A33)
itegul aigil orsign.

L/ cagoy-07 =8,y or 004]: 4 +» ISE (€406)

EvP (xmzs)
PTO-3 11 —> EDPTO-3

PHA —aw PHE (13CT1)
CPY.PHA)D —» PS(13cO8)

4 Clock

PSB trvcas)
AC7 —»SO-7 #» ED0O-7
EDIV (23804)

Y o ELPTO-3

ORPRE (16A23)
/% > DRO-3

PHB —» PHC (13c30)

2 Clock

cABoo2¢o6?)
CABOI (32cc4 )
CABoz(Z2¢ci10
CABO3 (22008
CABOY (32¢13
¢CABOS (32018
cAE06 (32¢20
CAB07 BG2c22)

P5C cuczs

ACAB (19825)
CABOO -©7 —*»" ADATO-7

ADIL (188B22)
ADATO-3 +» A0-3
O P Ay-7

Gl caBov-07 =8 0r Dyt =+ 15D (6409)
regative Sign.

[t caBos, caBoS [=15P1 (23844)
[ CABoY. CAROES sn 1w LS. D,

ISPL —+# 6P% (29431) ‘
remem bers the s19n

DEI4 (23Bo1)
PkO-3 > pco-3
(7% to Oco-3/

DRPRE (/8A23)
14 +¥ DRO-¥

EDOwN (/BA30)
EOPro-3 =4 > EOPTO-F

|
Y
P

Pajﬁ 3-/48



Dividend,

Dec

| cABoy
| CABOS

caBoo(32c06)
cAgol (Zpcon )

| cABoy (37¢/0)

cABo3 (32c08)
(32¢13 )

2¢i8)
cAB806 (32020 )
cABo7 (32¢22)

IMAL DIVIDE CONTINUED

TR ST T s S35 T R

AC-7 —> SO-7 W+ DAO-7 @ DBO-7

"Down (20023) ) "

9-d

P8 tiscow)

DRO-3 —* DApPTO-3 @ DBPTO-3
pornts te DA D8 reg.

AcaB C19423)
CABOO-O7 —F APDATOC-7

AOATA (19822)
ADATO-7 —pwAO-7

i/ Forro-3=0J]= Eroc (58/5)
ET00 v PHA (13¢27)
EpowN (16A30)

EOPTO-3 w=f ¥ FOPTO-T

DRO-3 =) —+»pDRO-3

I Clock

chgo0(32¢06)
CABO! (32co4
cABO2 (!ZCIO
CABC3 zzcosg
caBos (32¢13
CcABOS (32¢18 )
A6 Bac 20
CABo7 (32c22.

OVEF (18422)

EToo l NETOQ

P35 A Gycys)

ORoO3 —» DAPrOo-3 @ D8FPro3
pPonts lo PA@® D8 reg.

AO-7 —>»50-7 > DAo-7 @ DBO-7

ACAB (19823)
CABOO-O7 ~—» ADATO-7

ADATA (/9822)
ADATO-7 —» AO-7

PSA —» DUEFCI§A22)

EONC (31co6)
12 Epoprs (10A25)
1-+» EoPrz (10A19)
EZErR0(3A30)
1 > EOPT73 .
sels ED pointles o7

DOWN (20A23)
DORO-3 = 1 —+¥pRO-3

L ~+> CPY (29A27)
PSA > PE (17¢/4)
PHA —+» PHE (13C31)

Pé‘B (/#(36)

DRO-3 —» DAPTO F@ DBPTO-3
pornts fo DA @ OB rey.

AO-7 —»S0O-7 ~H#» DAO-7 @ DBO-7
Ll eowro-3 =nR28-31] = £OMA (12A46)
EOMA +7 G7f (29A33) ,
ELpointer potwlsie MS.Byle
a/ﬁz visor.

Ccl —> P6.6ABCRT (23A14)

l |

Payc 3~/49
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DecImaL DIVID[ C'DA/T'IA/U[D

orrnallza jom
(/xmg' (zuz? N b

L[C80-7£0).6P1 .N6P3] >BSISF (4837)
Irst none zers byt € inoStivisor

(8516F] 2 f —+> 6P3 (29131)
Stops EQpovnber ynlill none zero
oiviclendl bae 15 delecled,

[8s16F] - EDOWN (18439) - None zevo byte
£OPTO-3 —-.5( -;-' FOFPIO-3 by n A wrar
o bacK lo none zero ofivisor byle .
Do (208 23)
ORo-3 ~=J +% DRO-3I
backyp ORO-3 samé as EDpormler. J

[(ho-7 #£0) . N6P2] = ASIGF, (248M) h

Lret wone zevo byte ln dividentad bt
None zecro (2

[‘51&/"] 1~ 6P2 (29430) - " a’/w'dtna/
allows the cowunt down of DRO-3 cind
EDPTO-3 with 6P3 set. P

J¥ ASIGF. NBSIGF, (A0-3 #3) ] = EuP (16A23)

EDo-7 —+» B0-7

divisor lo B rey,
ADA (mw)
AO-7 —» AOATO-7

ADATA (19822)
ADATO-7 —» A0-7
dividend Lo Arey.

[/ EpPro3=nr28 -] = EDMA (12446)

EDMA —+» GFPS (29433) _
EDpointer now locking at divisor.

[eP2.N6pP3]: 8 —> cc2 (4430)
overllow, abort the operation,

f (ORO-3=15),6P3 [=6PyR (27430)
+ (EOPTO-3 "/55 P2 normalizalion £nished.

[6PyRT 2 § —» NGPY (29428
1 —++ N6P3 (29A26
J —> N6P2 (29A29)
E£ZERD (3A30)
]+ EOPTO-3

[nBsi6 F.N6P3] = EUP (16A23)
EPPIC-3 +1 +¥7 EDPTO-3

[,v&pzm 6P2.6P3T = ELP (14423)
EDPTO-3 45 —+» FOPTO-3

w6 P4R] i DRO-3 +¥Dco-3
keeps brack ol Ailloyerice betweoen
A1isor and dnid end for proper
Swublrexctiorn.

[WMASI6F, NBSI6FT =DuP (26/’22)
0-3 +1 4> DRO-3

*ASISF.NBSI6 F. (Bo3=0) EOPrO-3 +J ¥ EQPro-3 .
\ Aligry M.S.D of divisor
[tAsi6F. (03 =0).(80- 3:05] 21 > SELC981%) with 1.5, of drpidend
tASI& F, (Ao-3 #0). (Bo-3= Shilts ofiviser
Letigit left J

EZERO

Faos 3-/52
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DECIMAL DIVIDE COMTINUED

Pe6.

ET01 ‘
(3c) (s8r4) S - . .

P& —» SyUB (2836)

A0-7 = 8B0-7 —>50-7

[oEL] : Dwo-3 —> pBPTOF Store lust byte o/
SO -7 ~#H¥DBO-7 new a':wo/em{

NDEL] 2 Dw -3 —» DAPTO-3
SO-7 ~H¥ pAo-7

DCO-3 —+rPrRO-3

EDoww (18A30)
EOPTO-3 =1 +b :ppro =4 o
o £T00 . e

'] 0
(13ci) (IIIST)‘ 0

I3.—+r 6P3F (29431
remembers to store 9«0!10:/ ligit.

[WI3.NIO.NsCoS T2 TO-342 —+» 103

[10. ¥13 ,Mscos]: TO-3 + 1 —»TO-3 upd;;elzummr
digit heled jnJ res..

[$cos]:10-3 =1 =103 e g

(NSCOS.DEL) ~+» NOEFL(807)

Invert DFL
(Nscos.MOEL) ¥ DEL(980¢)
[wscos, (1#0).(pDco-3=6) ]: 1 =+=cCC2 (e ;,/0)“/
(4
EDoWN (18A30) over
EOPTO-3 —4 *® EDPTO-3
B | ccz
P6.ET15
G3¢%) (2A37)

[10320]1f —» cc3 (6A71)
quolient nel zere,
[6P3]: 4 —+» 6P2(29A30)
remepm bers to slore yuoﬂen( digit

NORO —» pDAPTO + DBPTO
DRI-3 ~—»pAPTII +0BFPTI-3

[AOA] : DAC-7 —F ADATO-7
(A0817 DBO-7 —» ADAG-7

> Put quoticnt &igits in Areg.
(6P3. NSELT 2 Ap1L (1€822) quots ’ Sl
Jo-3+¥ ‘

Av-7
(683, 5ELT s ADIM (17823)

FO-3 —+rA0-3
ADATY-7+>» AY -7 J

lsP3.NSELT S ocru (32432)
O-3+4/ »w»pcCc-3

(6p3.SELD —+> NSEL (9812)
(6P3, NSEL) +¥» SEL (18A)

[603]: 0 +»ro-3 '

vepsl= [Down/ (m:a)
C-3 =)+ FOPTO-F

l NGP3

P . ETIS. 602
Pag@ ‘3F-/57
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Pé. E‘ iroz

DECIMAL DIVIDE CONTINUED i

P6.ETI5. GP2

(3c14) (2A37) (27A30)

Dcom (23422)
NORO —» DALPTO @ LBPTO
DR1-3 — DAPTI-Z & DBPTS T

lep2]:2 > 103
L[SEL  NOTI#] = pup (2¢421)

Lwerivl=FpowM (18A30)
[/ DRo-3 =19 T=D174 (2/1A38)
ot ETIY
Lorml=ace (3aus)’
NCCS ~+» A6
NCc2 —»» A7

[I50=ISET? Gy +¥ 10-3

(750 £13E]2 D)y ~+» 10-3

Folv (23804)
14 A > EDPTO-3

DRPRE (18A23)
/4 > DRO-3

[D7147: L —» PHA (13¢27)

AO-7 —w SO-7 H#¥DAO-7 @ DOV

leccs. (IsO=1s)] 4+ A2
[cc3.(ISD¥ISE) T —++ A3

posibive sign.

negaltive sign.

Store quetiont byte
in both DA and DB rey.

DRO-3+ 1% pRo T

EDpTe -3 =4 +wEPPTO-T

P END of divide iHerations.

oy Bl

loeL]: Aa;;o -3 —»PAPTOF
DAO-y —» Aparo-7

[npEL] ; fgg—g —» 08PI-3
OBO-7~» ADATO-7

ADATA(19822)
ADATO-7 =+ A0-7

£00-3 ww ELO-3
[nserl Epo-7 —» EsHo-7

[sEL]: Fpy-7 —» ESHO-3
- ELO-3 > ESHY-7

[WI3]: ESHO-7 X2 > BO-7
[r3]: EsHo-7 +»BoO-7

[epMA) = EZERE (3A30)
1 FwEOPTO-3

[NEDMA] = EDOWN (15430)

DRy-3 = pw/0-2

Do wN (20423)
ORO-3=4 —+# DRO-3

o

. Dividens to A resq,

L Divispr to Bres.

[/ EDPIO-3=NR28-31] = EDMA (12A%E)

EOPTO-3 =L —+» FOPTO-3 L

Pé

Pige 3-/52
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Pé. 1' 704

DECIMAL DIVIDE CONTINUED
PE i3cmw)

Pé—» SUB (2836)
AO-7 = BO-7 —p SO-7

[0eL ]! Dwo-3 —» DBPTO-3
S0-7 —HrDBO-7

[WOEL] 2 Dwe -3 —> DAPTO-3
S07 > DAO-7

[DEL] 2 DRO-3 —» DAPT -7
ADA (19630)
OAG-7 —» ADATO-7
WDEL] : DRO-3 —» DBPTOS
ADE (198140
DBO-7 —» ADATO-7

EDO-3 +#> fLO-3

LNSEL]: FDO-7 —> ESHO-7

[s61]: Ep#-7 —> Esno-3
ELO-3 —> ESHY-7

INI3] 2 ESHO-7X2 +wBO-7
(71372 EsHHO-7 > Bo-7

[/ Eppro-2 =NR28-31] = EOMA (12A¢6)

[EoMAT = £EZER & (3A30)
Ve d [ppfo-]

E2ERB] = EpowN (18A30)
lveze EOPTO-3 =1 +» FDPTO-F

ORO-3Z +»pDwo-3

paw,v (20A23)
RO-3 w= -f’pﬂo-:;

NEZERD |

EZERO

ABORT

(r3cn)° G( 23414

Acc (23845)
¢4 —+» A0 (20827
o2 —+» Al (20831)
ﬁ:cs (150:15E) += Az (20819)
lcc3. (150 655) —+»A3Z (20823)

Ccct.TMASK) =+ AY (11B17
CCCLoNTMASK) —+» AS (21831
NCCcL —+*> A6 (2819

A/(cz v A7 (21823)

[215D=I5E7: Cs +» 103
posibive sgn.

[Tspz215E J: 0y +wl10-3 , .
negalive 5194,

Eo1v (138040
14 > EPPTC-3

DRPRE (18423)
/o > DRO-3

L +7 PHA (13c27) '

PE.PHA.
Pa";e:’l 3-/53

PHA
|

Pé. PHA

9-h



e

Df[JMAL ”II/IDE (‘0/(/7'] A/UFD

I[/g e
. P6. PHA
(i3¢i%) (13car
be—2ee |50 (30c30)
Conclitron o _Lul 15] Boc3!)
code fe—ie 152 (zocz3) AO-7 —»s0-7
@ i3 153 (0c34)
aborl T Sy (28¢30) Dour (23801)
inbormation ¢ 2i5 |55 (28c31) SO-7 —» DUO-7
fo—pt8 | Sé (28¢33)
—LiZ 1 $7 (28c34¢) DUEF (18422)
DUEND L._RU; DUEF (j8Az22)
' . (DeL ]: woro —= papTO
| DRY-3 —% DAPTI-3
ADA (19830)
| DAO-7 —» ADATO-7
[ /VDEL] NORO —> DBPTD
| ORI-3 —» DBFPTI-3 .
A8 (19814)
| DBO-7 — ADATC-7
| AorL (igge2)
ADATO-3 +* Ao-3
.- I10-3 4> A4-7
| . Dowp (20A23)
| ..... ORO-3 =4 =% DRO-3
) EDowN (18430)
' EDPTO-3 =) +» FDPTO -3
berv (32430)
‘ oco-3 44 ++ Dco-3F
! CPE.PYA) —+» p7 (13C06)
PHA —+» PHBE (13C31)
l
|
S Cloek
! P7.PH
| : . (13¢o6) " (13¢37)
etz 150 (30c20)
Lrst” po—lid 1 S( (3c¢3/)
Quotient” ' __Lu2 | 2 (F0c23) AO-7 —» S50-7
byn ez § 32 Zocx#g
S4 (28c3c Dour (23803)
zmr;gm/ f—LUiE S5 (26C 3 So0-7 —* OVo-7
byte inRIS, ‘e Lus ] 56 (26c33
e oz S7 (2834
I (0eL]: KORO —» LAPTD
OR}-3 —» DAPTI-3
' ADA (1983¢)
‘ DAO-7 —» ADATO -7
| [WpeL]: voro = PBPTO
DRI-3 —>DBPTrI~3
ApB (19814)
DBo -7 —* ADATO-7
ADATE —» ADATA (19822)
ADATO-7 +% Ao-7
mev ( 20423)
RO-3 =4 —+% DRO-3
EDowN (18470)
EOPTC-3 =4 —+» EOPTO-3
ocru (32,430)
3 +L *>pco-3
d J

P7

Payc 3-/5¢4



" Quotient
-4

remainder

to CPY

Yast memory.

Last

most signif,

byte”

of remainder.

DUEND

L ' .
. : . . P . .
— — w—e et —— p—— avm— . Gw—— Swm— w———— v—— .  m—  avewe  wmmem . ewm— cwmw . mm— ———
.

DECIMAL DIVIDE CONTINUED.

i

|

LUE

F 4
S
o

|

‘~

B
'

so(3acze)
s (30¢21)
32 (30c33)
3 (3cc34)

| S¢ (26¢3C)

$5 (26c3!
sé6 (28¢33
$7 (¥c34)

P7 ¢i3cos)

AO-7 —w»sO-7
Dour (23803)

DRO -3 =4

ocry (32430)

SO7 —PDYo-7
[DeL]: p,eo —> 24270

" ADA (17030)
PAO-7 —> ADATO-7

woeLl s Awfa —> pas70

—"pGPf/J

ADB (1981%)
DBO -7 —> ADATO 7

| {15027 8, +* 103 '
e uc,ahve sign for remw-do«

[IIJD]' Cu —+» 103
pasdtive &gn fov remeainder,

[:/ Dco-3=6]=pc7é (urze)

[NocTe] = ADATB —» ADATA (19832)
Aoar"o-r-f-'wJ

[ pcr;] ADJL (/aazz)

ATO-3 /»A0-3
1'0'3 —»A#—I

[/ EoPro-1=/5]= E7i5(2057)
LETIS ]2 £ —+> PHA (13¢27)
Down (20423)

+> RO -3

EOownN (/8430)
EOPTOF =4 +> FPPTOI

OCO-3 +/) +>»Dco-3.

}

i

rg:':

L e —— v ¢ —— et —

-

rw oY

<& LYo
22,
[ ou3
et 1}
le y»/7:3
—e |
le Yollb 4
[

'._zm____‘ DUEF (i8422)

Clock

SO ((wczo)
30231
.{2 (!0:33
$3 (30c34)
ELd ~23C30
35 LLEC}/
s6 (28c33
57 (285393

Dovr (23803)

4 /Jcpo‘7)' (ﬁgé

I NETIS

AD-7 —>» $0-7
SO0-7 —> DLo-7

DVEF (/18422)

Pa;c 3-/55




DECIMAL DIVIDE INTERRUPTED
' (citferences only) ‘ : :

INT —> DU/12 —p CABI2 (32¢Cu0)
GnerPyd
(CABI2.P6.ETO0) 2 RSTA (6418)
wait for next Eroo

P6.ETOO
v3Icn) (58:5)

no change (n DEL (9806) .
nochange in Ir!j,(?((rflfdf dg:t)

RSTA —+® PHA (13c27)

SNt Al e sy e AR Tiam T

6 . PHA

(3cim) (13¢27)

ApIL(16822) . .
ADATO -3 > A0-3 (L.5.0. 0/ remainder)
Io-3 +>Ay-7 (presest quotient aigpit)

pcry (32430)
DCO-3 ¢l +>DpCo0-F

P7 (13¢c06)

[i{f pco-3=6] =R5T 7 (2007)
time lo msert 7091“/01[’ S1g9.

[WRsT7] = ADATA (17822
ADATO -7 ~+» AD-7

(1sp] : p,y =+ 10-3 ‘
regalive sign for remainder,

I DT N {zsol:icy > 103 o
positive sign Sov remaincley,

[RST7.SET= ADIM (17823)
JO-3 > A0-3
ADATH-7 -+ AH-7

eneralte remaind€r sign.
[RST7. NSEL] =ADIL (18822) ° 7
APAT O3 ~++»AD-3
10-3 ~AS> Ay-7
generale remainder sign.

Dcrv (32A30)
Dco-3 4 —+¥ pco-3

£r:5| [ NETIE

oﬁffﬁf{é
1 > NRSTA (6472)

Pa?@ 3-/56



DIVIDE REENTRY AFTER INTERRUPT

(ditferences on &)

Same as reqular divide unbill P5SC

P50 twess)

INISP1d: 4 —+> RSTA (ems)
5 —» 0c0-3
14 —+» pRrRO-3

IDATL (30830)
ADAT4-7 —+» JO-3
quot1Cnt it to 7 reg.

P5 (3c00)

ﬁ ISPO ] = DERSTA (27A14)

(NDCRSTA . WEP5) = DCT% (72422)

Stops counting

[OcRsTA]: £ +v 695 (6402)
© remembers DCRSTA.

ISPO ++ SEL (9814)
. A -
LI Lon a9y = 0,4 134 == 150 (c404) .
negxlire remainder,

ne chanse€ 1 1rey, (holas ;mr//?nfdr_';z?)

+ISPL beginrung of quotient detected.

CO-3 =4 +»pCO-3

when DCreg,

points te quotitnl «iait.

ne change in I reg.

P6.ETOI
(3¢ ) (5814)

ne change in Ireg.

1> NRSTA (6412)

Pé.ETOO

Same as regular dvide .

9-¢



of shi fyeluuf F e

}——Eﬁ_‘—j
OUEND o Ddlo
sets Swo
. 2yeo
least .r/ym’f, *&%‘_—"’
5/15 } orl
f7r/ stad¥ cosint’ Lus
LLz

CPY
| INTERFACE

y:177 4

DUSTART
Di/s

} pus |
o04-7 Dug

oM —a2

decimal trap

DECIMAL SHIFT ARITHMETIC (7¢)

J Clceck

CcAB0% (32¢3¢)

CABOw (32¢13 )
cABoS (22¢18 )
cABo6 (32c20)
cago7 (32c22)

caB12 (32c40)

CABOF —F CLEAR (N1Avy) .
ready decimal wnil for naxt opcretion.

CABo4-07 —+¥ 04-7
epcocle le Orey.
CABI2 —» TMASK (13¢53) ‘
aecimal trap bit

(cABo9.NcABoT) =+ P¥ (13co2)

JCleck

P4 asccz)
O4-7 —» OD3A (10¢i2)

wecimal shilt orithmatic testruction

4 > PHB (13c31)

PUB (z463¢)

PHB —+> pHCT3c30)

|
|
|
|
i
I
I
l
|
|
|
R
L

y 271

>

20t

Most sigmt. U7 A—
[Z vl

Lils

cAB0O (32¢c6)
cApel (32¢04)
cABo2 (32¢i10)
CABO3 (32¢08)
CAKOY (32€13 )
CABC5 32¢18)
CABOE 32¢20)
CABo7 (32c¢22)

DUEF (18A22)

fClocx

P4. PHC
(13co2) (13¢30)

CABOO —** G P2 (29A30)
r/;A L shitr.

ACAB 19823)
CABOC-C7 —® ADATO-7

ADATB —» ADATA (19822)
ADATC-7 > AO-7

(OUSA, PHC) —P DUEF (15A22)
(60sh .PHC) —> PKA (13¢27)

i
1
I

L Clocn T

CABoo (32¢0¢ )
CABC! (3204

ChBor (32¢io )
CABox (32¢c¢ 7
cagoy (3213 )
cABos 132018 )
cABoé (32¢2¢0)
CABO7? (32¢22)

PYHA (mwci3)
NCABC7 —+» SEL (98/4
EveEn /;)umbered’ SAH

7-06 ~+¥ DROZ . o - N
25 complermenl of shilt count (i bytes,

chec K AO-7@ CABoC-¢2] 2 1 —» £LC (9833)
Yor siuft count {32 Shi#l count srnaliesr than32

F4A —~+»P5(13c04)
PHA ~» PHB (13 31)

NCABC

(w6F2] to lebt shFt
[5;02] to r"i..’llf" a’/‘ii}/.-/

Faje 3-/5L
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Lleast :/'guié,:

te
/mm‘yf PV
fast mermary.

Dalte
lrom cPY
S8 memory

LEFT SHIFT (N6P2)

1 Cleek

P5 B cucqs)

£o1v (23Boy)
14 +» EOPTO-3

0% +>J03
PHB ~» PHC (13C30).

1 Clock

P5C (wc35)

2UQ cABoo(32¢06)
o casoi (32¢oe) | [Eto] = AcaB (19823)
777 B— Y (32¢ 10 CABOO-07 —»ADATO-7
L | cAB03 (32c08) . .
7 cABoY (32¢13) | [NELOT 2 0% ~» ADATO 7
s ] cABOS 32c18) -
W7 — Y1 (32c20) | LseL]=AprL (/8822)
U u7 1 cAgo7 (32¢22) ADATO -3 +> AO-3
' 10-3 —~+» AY-7
[NSEL] =1DATM (3/823)
| ADATO3 ++ 103
| [/ cABoY-O7 =B,40r D)y ] i f —» ISP (6404)
. B negalive sign
t\ +CABOD. CABO! ].— ISPO (23647)
1CABLO.cABO2 Ssignin M. S.D,
| /’401301/ .CABO5 = 15P1 (23844)
' YCABOY .CABOE Sign i £.5.D.
ISPO ~»cca (6433)
' ilega/ a/:_’g/f
; ISPS —» GP3 (29431) .
‘ remembers the sign.
‘ i/ pRO-3=01= 0100 (11AOS)
Dro0 —»6PL (29438) :
' used to pulin Os where number
was shttea owut o
I DOWN (20423)
OR0-3 =1 —+»DRoO-3
| EDOWN (18430)
EDPTO-3 =) +» FOPTO-3
P35 (3coy)
| ove €ABoO (3:06)
pIY-Y7] cABol(32254) | DRO-3 —» DAPTO-3 .
! Lid cAB02(2¢ci0 ) QA rey. pornter
L oexr JcAge3(3ieog)
7] cABo4 (22013) | AO-7 —>»SO-7-H» DAC-7
L ous | cAgoes (3acig)
73 c4806 (32c20) | LeLoT = acaB (19823)
oz ) crBc7 (32caz) CABOC-07 —¥» ADATO-7

IveLo]:0f —~ADATO-7

[NGPL.SELT = ADATB —> ADATA (17822)
ADATO-7 + ¥ AC-7

INEPL . NSEL] = ASHF (178:14)
N ADATH-7+»A0-3
1oaTi rnaze 47
X 3823
AUAIOST o 103

[6P1]: 0% —>A0-7
/7 CABco. cAgor T=1sP0 (23847)

Y CAg800.CABO2 S190 in M. S, D,
YCAHO% . CABOS ]-75P) (2384%)

tcaBo¥.CABos /) T signin L.SD.
ISPO+ISPL) —> Ccf (6A78) . *
¢ / [/;(yu/ agrl

[iY caBoo-07 2 OJ = NCABZ (K84é)

CGPL, NCABZ) ~++cc2 (6430)
‘ ) s/,m';’l?'a../ ool lost.

FPage 3-/57 :
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dast
most siguil

byle
 om rﬁamrr/

LEFT SHIFT (N6P2)

(it so-7 #0]=ws20 (23¢06)

NSZ20 —+=Cc3 (6A31)
wla not zero

[if Dro-3=0] = broo (21A28)

Droo > 6Py (29413)
useed to put in O& where niumber was
shilted ont of.

[// EoPTO-3=0]= ETOO (58/5)

Eroo —++ PKA (13¢27)

Downw (ca23)
ORO-3 —[ —+» DRO-3

EDown (18AZ0)
EOPTO-3 =1~ £DF7O-3

I Clock

Vove Ll cABoo(Jicoe)

p—llh 1 CABOI (32co4)

e ) cAagor(zacio)

}___.._M___, CcABoF (22¢08)
V7. d

CABo¥ (32¢13)

p—h | cABoS (325183
CABo6 (3220

- a— YT

r._ez/_L___‘ OUEF (I16A23)

p5A Cr4cye)

DRO-3 ~» pPApPTO-3
. DArey. porntler.

AQ-7 —» SO-7-H¥» DAO-7 . B .

[ELo] = AcAB (19823)
. CABOO-CT —» ADATO-7

vELo]: O5 —»ApaTO-7

[WeP1.SEL] = ADAT B~>ADATA (17822)
ADATO -7 —»AO-7

[;V&PI NSELD=ASKF (i78/4)
. ADAT4-7 > A40-F

AY-7
7 DATM ( 31823
ADATO3 +»J03

[6P1]: O5 +>AC-7

+CA500 CABol [ =1sPO (zmw}

tCABCO.CABC2 sipn 172 M, S, D,

YCABCY.CABOS ] = ISPt (z:aw)

+CABOY. CABCE Si19m 10 L, SD-
CISPO +15P3 + NGPZ) —+» cCl (6A33)

(/e al 19/l or L.5.8y¢e
net have a Sign.

[ilcagoo-07 £0] =NcA8Z 0&34&)

(sP1. NCABZ) > cc2 (A30)
Signibicant dala (ost.

[,‘/ S0-7 #0]=NS520(23cce)

NSZ0 —+»Cc 3 (6431
dala net! zero

P5A —>DUEF (18422)
PSA > P6 C13cI4)
PHA > PNB (3C31)

Page 3-/60
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leas! ﬂ'ym/-
byts

Frow CPYV

fast memory

Dalen
40»;1 crPY
bost Memory

BIGHT SHIFT (6P2)

10/’\

PEB reces)

GP2 ~—» 6PL (zrm,xs) . .
usecl bo cremv wpper byles
where dale 15 shifteo out o/

EDIV (238040
14—+ EDPTO-3

05 —»»JO-3
PHB —+> pHC (3¢ 30)

1 Clock

cABoo (32¢06)
cABol (3iccd )
CABo2 (32¢i0)
CAB03 (22008 )
CABOY (32¢13 )
CABOS (22¢/8°
CABOG6 (32¢20)
cABor (32€22)

P5C cnc3s)
05 +>70-3
0% —w AO-7

[i/CAB0w-c7 =84 0rDT: 1 w150 (404D
negative 5/95

¢ CABOO,CABO) | = 15P0 (23847
tCABoC « CABO2 r;';n mp.S,0.
FCABOY1CABOS [ =TSPL C238%y)

YCABOY.CABOE S1gn in L.5.0.
ISPO > cctf (6433)
) 1 esz/ d;";/[

ISPy —+» 6P3 Q29A31) .
remembers the sign,

[i? 0rRO3 =07 = DTOO (2/A08)

PT00 ~++ N6 PL (29434) .
allows dala storage 17 DArey.

Ooww C20A23)
ORO-3 =] ~+»DR0O-3.

EDOWN (16A30)
EDPTO-3 =) ~++ EDPTO-3

cAB800(32006)
CAB01 (32¢c04 )
c4Boz (32cic)
CABO3 1 32c08)
CABO4 (32€13)
CABcs (32¢18 )
CABog (32¢20)
cABo7 (32c22)

Paye

P5

DRO-3 — DAPTO -3
DA reg. poinler.

AO-7 —rSC-7 —HP> DAo-7

[610]=acn8 (198232)
CABOO-0O7 —» ADATO-7

[NELOIZ 0% —+» ADATO-7
[6PL]:0¢ 4> AO-7

[NGPL.SELT=ADATB —» ADATA (1982.2)
ADATO7 #»A0-7

[NGPL . NSEL]= ASHF Cr78m)
. ADATy-7 +»AO-3
IO-3 <o AH-7
TDATM (3:823)
ADATO 3 +»J03

/?uaoo.(ngo/ =15P0 (23847)

YrABo/. CABOZ S1gn 10 M.S, D,

[fmeay. CAB0S ] =IsPl (2384Y) *
CABOY.CABOG signin L.S.D.

(ISPO+ISPL) ++CCt (6A33)
ilegal digil,

3-/6/

10-of



last
most _r: ym,(

data byice

fromt CPU
bast Hemery.

RIGHT SHIFT

[l s0-7 #0]=NMSz0 (:3C06)

NS$Z0 —++cc3 (6421)
duala nel zere,

[ pro-3 =0l = proo (2/h08)
Droo —+»N6PL (29434)

[/ FoPro-3=07=rroo (c8/5)
ETOO0 =+ PHA (13¢27)

DownN (eoa23)
DRO-3 =1 —+> DRo-3

EDOWN (18A30)
EOPTO-3 =1 —+» EQPTO-3

allows Salu storcige 1n OAreg.

I CloecK

CABoO (32C06)

CAgo! (_32(0#5
CABOZ (32{/0
CABo3 (32¢08
cago¥ (23¢13

CABOS (32c20

CABOS (32 cld}
cABcy Gac22

p5A (1¢cwi)

DRO-3 —» PAPTO-3
DA rea. pointer

AO-7 —+SO-7 > DAO-7

[eto]=Acag (195:3)
CABoC -©7 —» ADATO-7

[NELOT= OF —> ADATO-7
(617204 ~> AO-7

INGP1.SEL] = ADATB —> ADATA (19822)
ADATO-7 +»AO-7

wers1, MSELT =AsHE (17514)
ADATH-7 +»A0-3
TO-3 —#» A4-7
ZOATM (3/0;3)
ADATC-3 +»70-3

+cAaao CAB0r [ =7sPp (238%47)

$CABCO.CABO2 sign in M.S,D.
[ pCABOY, CABCS | =15p1 (‘ng)
tCABOY ,CABCS 190 in L.S.D

(IspO+I5P1) w»cct (6433)
f]/tﬂa/ a9,

(il S0-720724 —+ce3(6A31)

dala not zero,

Down (20423)
DRo-3 =) —+» DRO-3

PSA —» preF (18422)
PSA > pg (13¢ty)
PHA ~» pHB (13¢31)

PE8

Fage 3-/62
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Conditiorn

code

&
abor¥
inle,

QUVEND

OECIMAL SHIFT COMTINUVED

PEB (14c36) |

i

DRO3 —> ApPTOI :
DA reg, pornter.

AO-7 —>50-7 N> DAC-7
[ifso-7 #0] = NS20 (23c086)

NSZO —+» g3 (431)
dalta not! zero

Right :Mfmy [/ 10-3 #0] = ,v.rzz,eya:a«)
(GPL.NIZERD) ~+» CC 3 (¢A3])
1o -3 +% 44-7
€L #» Nce2 (6424)
Dawfl (0423)
DRO3 =) —+¥ DRO-3
PHE v Ao (13¢30)

wuty not zero,

P6C crcor)

Right shitt only: [6P2] ! DRO-3 —» AOPTO-3
. DAreg. ponler.
AO-7 == SO 7 W DAOC-7

Acc (23845)

cct —+» A0 (20827)
CC2~++ Af (0831)
(Cc3.NISD) ~+> A2 (208:4)
(€C3.ISD) —+» A3 (26823)
(CCL.THASK ) ~+> A% z,azr))
(CCL . NTMASK)~++ A5 (21831
NCcl —#» A6 (2/819)
NEC2—++ A7 (2/823)

INzsp] ! s +¥10-3
L1s0J: 0,6 ++10-3 e

DRPRE (18423)
W > pRO-3

Eprv (23804)
14 ~> EDPTO-3

Péc —»rPHA (13c21)

4 Ciech

so (3oc 303
st (3cczy

$2 (zocx;)

53 (3cc34 )
54 (33630)

| S5 (28¢c3/1 )

s6 (28¢ 33;
| 57 (26c3y

DUE F (18A22)

6. PH,
(13¢14) (13¢c27)
AO-7 —»SO-7

Oour (23803)
$0-7 —>DUO-7

DUEF (18422)
ADIL (18522)
103 v»AY-7

S190,
ADA (1983¢)
DAC-7 —¥ ADATO-7

ALATC —> ADATA (19822)
ADATO-3 —+» A0 3

DOwnN (20423)
ORC-3 = [ —#» PRO-3

EDownN (18A30)
EDPTC-3 =L —~+» EPDPTO-3

(Pé.PHAD += P7 (13¢06)

!

Pag@ 3-/63
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snibted data
b CPY
ksl memory,

Last .
most signit
taln byt

lo CPY
st premory.

QUEND.

- ——

' DECIMAL SHIFT

-—

"___D-Zz_.__
Lyl

Lud

[’
O ous

so(zoao;
$1(20c31
$2 (3oc33)
$3 (3cc3¢
S4 (28¢ 30
S5 (2EC 3
113 (Z:c_u{
$§7 (28c 34/

CONTINUED

P7

AO-7 —» 507

Dour (23503)
$0-7 —>DU0O-7

ADA (19830)
DAC-7 <> ADATO-7

LY EoPro-2=15]= E115 (2A37)
ET/5 > PHA (13¢27)

EOOwN (18A30)
EDPTO-3 =1 ++ EOPTO-3

. OvO .

ICioca

S0 (30(363
St (30c3y

$1 (3¢¢33)
$2 (30c¢34)
s4 Lecse)
S5 (:353!3
56 (28¢33

S7 (28¢3¢)

DUEF (18422)

l_ NETIS

P7.PHA

AD-7 ~—»SO-7

pour (238¢3)
SO-7 —> DYo-7

DUEF (18A22)

3 —~/& 4

/0-9



DUSTART

047

R28-31

oM

decimal Lrap.

DU END
selts swi

lrs
most sia 1/
data b yie
from niemery

cPU
| INTERFACE

I Clock

b oy CABOY (22¢3%)
| vy CABCH (32¢12)
i %56 (4265 ?xzcw)
CHABCE 32c¢c20
L U7 ca8c7 (ficz
——puo I cABoo (32¢06)
U1 o CABOI (Z2cow)
l oLz o CABOL (326!0&
pu3 ol CABOS (J2cc8

cABI2 (32¢40)

PACK DEC/IMAL DIGITS

_ (7¢)

CABOG —> ctear (HAYY),
ready wecinal uwit for nesl operalivn.

CABoY-O7 +» 647
epcole lo Orey.

CABOO 03 ++R28 -3/ ‘
o,vranl /ln.’f" i byles

CABIZ ~»* TMASK (/7¢33) .
elecimeas! /nz/a //

(CABCY. NEABO?) —++ p¥ (i3coz)

J Clock

P4y (13c02)

047 —»OPACK (4C33) o
pacK inSlraction. . . . .. . !

M?ZE 3 > foPTO-3 . U T S
_ . 585 wup EOpotntar - et e o 2

1 —~+> puB (ua/)

P R

LClock

e owo_ _ | overcisazz)

PYB 2483¢) v .

[i! EoPTO-3 =14 T=ET04 (u.?/ T e
eperand 1s J b/e Io:_q

ETH —> PrA (13¢27)

| ET4 —> DUEF (18A22)

1 +»DR3 (22A05)
. conlvols FOPT tpankl

OF —+» J0-3 i
PHB =+ PHC (13¢30) . ‘

1 Cloch

P Due CABCC (32¢08 )
L _our caBel /3a¢c4 )
- Lu2 CABC2 (32¢10)
! Dus CABE3(22C08)
} Lo CABCH (32¢1T)
DuE cABoS5 (32¢18 3
¥ CABO6 (3220
LuZ cABo7 (32¢22)

VET14 l ETHH4

ll-a

P4. PHC.VPHA

(13co2) (13¢30) (13c28)

AcAB (19823)
CABOO €7 —» ADATO-7

JDATL (30830)
ADAT & -7 =~ JO-F

=151 (C zswu)
sgnin L.S.D . . ..

[+CABLY. cABCS
LIcABoY o cABOE

ISPt -+t (6A33)
tHegal cligit.

1 +»MR3 (22A22)

A

PY

P4, PHC, PHA

/'t'f




data byles
o memory

DUEND
sels Swi

last
dqtec byle
Cdaal MEM
lexs! Sign
digit and 5’]‘(

PACK CONTINUED

Lul

2u3

| CABC2

Dy |
l Lvs

Dut

! oz

ClocKs =
(lenat =1) X2

| cAb0O(32c06)

cA8o! (32004 )
ézcm )
CABCZ (32008 )
CABOY (22¢13 )
CAB0S ’72516)
CABCE (2oc20)
CABCT JZczZ)

DUEF(1a2z2)

P4 (13c02)

A0-7 —» §O-7 —W> FpO-7
[if s#0]=N520 ( 27c08)

dala tol zere

NSZO o cc3 (6AF1)

remembers clalta mol zero

ACAB (17823)
CABCO-07 —» ADATO-7

ADIM (17823)
JC-3 -+ AC3
ADATY -7 +» A4-7

FCABCY. CABOS =I5kt (23804)
CABCY CABROE sigH vy L.S.D

ISP —+» cct (€A33)
-2 c//;qt/

[/ EpPTO-3=137=ETI3(2439) -

LNETI3 J—-JDA 7L C3¢B32)
DATY-7 —+TO-3

[£713): 04 —+» 703
DuP (16A22)
ORe-3 +1 +» DRO-3
[aqg/gx PR3

[OR3 ]: FDPTO-3 +1 ++ EDPTOS
Cownled wp every sCcend clock

ETI3 —> DUEF (18422)
ETIZ —» PHA(13¢27)

I gvo
V24

' 23 i
l LY
265

| LUE
LuZ

l
l
!

IClock

cABco (22¢c6)
cABer (3accH )
cABc2 32¢10)
cABor 3208 )

cABCYy 32c¢13 )
CABOS 132016 )
CABCE +3262C)
CABO7 (32¢22 )

£TI3 ] NET13

Pll , I/PHC

(13co2 )(13c21) (/3¢ 27)

AO-7 —»S0-7 -w» £OO]

[F $#0)=N5Z0 (23cc8)
Hala vei Zero

NSZC +» cc3 (6A3L)
repienibers daloe net zero

AcAB(19823)
 CABOC C7 > ADATO-7

ASHE C178/4)
ADAT 4-7 ~+> Ap-%
IC-3 —~+PA47

= JSPO (23547)
Sigss 100 MS, D,
=TSPS (23844
190 41 L .S, D,

[f CARCC.CAROI
t CALCO.CABBC2
HARBCH. CALCS
YCAECE.CABCS

(NISPE+ 1SPL) =+ Ccd (6A33)
it gal 5194 0r ligil

L CABoC -c3= Baor Dy T2 | +w ISE (6ACE)
negeclive Sign,

EUP (16423
ELPTC-3 4L —~td FLPTCZ )
coynl e be Loc /¥
(P4 PHA) s P26 (17254

PHA —» PHB (1331)

Pt

1N

-6

A



PACK €owTINUED
1 locK

pll’ pHc.pHA . (bte &/’llano/)
(13¢cc2) (3c3e) G3c27) :

|
1 Pugo CAB00(32¢06)
' il CcABo! (32¢cc4)
[ Ly cABc2 (32010) | ACAB (19823)
Single Ly CAB03 (32¢08) CABCO-07 —» ADATO-7
dute byte Lud CABOY (32€13)
from memory Ll CABcs (32c18) | ASHF Cizgi4)
Dré . CABCE Uzcza} AVATH -7 ~vo AO-2
LuZ o CABO7 (32C22 I0-3 9 AH-7 :

tCABoo.cABY |=15P0 (23847)

+CABCC, CABOZ Sian 1q M.S.D.
[MA BCY CABoS [z ISPl (a38v4)
CABoOY . cABos sign in L.5.0.

»

NIsPo +T5721) —» cct (A3S)

[1¥ cA800-03 8,5 or 1] 24—+ ISE (6406)
: negualive sign.

e i i) EOPTO-3 stayes al loc. 14
(P4.PHA) —+>pg (13C14)
PHA > 1B (13 C31)

L Clock

— — mvn o — o—— — com— e | g
\

PED tese)
| AO-7 —>50-7 #> FDO7 '

. last byle lo ED rq.aﬁd¢)
' [l s#0]=N$20 (23c08)

Hutaw not zero

| o ' ‘ " |\ WsZ0 > cc3 (eazt)
: members dalo nol Zeror

| PHE > PHC (3c3c)

JClock

P6C cwcor)

' ACC (23845)

CCl —+> AO (20827)

l - (CC3.NISE) —» A2 Ciop19)

((c3,75E) —+» A3 (20823

CCL .THASK ] 43 A¢ (20827

(CCL . NTMASK) +>A5 (2183

NCcl ~+PAE(21819)

NCE2 > A7 (21823)

" EDIV(2380%)
14 —+» EOPTO-3

[rse]: 0 +»ro0-3
negatice sigsn,

lwsel:c +»103
pesibive SIgn.,

PHE —> PHA(13c27)

1 Clock

e—fE——155 55353
I 1 $1 (30C31
Conalrfiosn ‘52 (30¢33) AO-7 —»SO-7 .
coaf€ | 53 (3¢c3¢4) s
& | 5% (28c30) DouT (23523 ) .
abort” | S5 (28¢3/ ) So-7 —® bvc-7 .-
info. : | 5¢ (28¢33 ) .
| 57 (28¢34) DUEF (16A22)
DUEND |oe—RULE | DLEF (/6A22)
‘ .
|

13¢civ) (13¢27)

P;;@ 3-/87




Jret
least s/ ]//
dala bytc
toR15.

DATAor OF
to
cPY
st Memory:

last
data or Os
Lo
cry
fast i 2EMICTyY

LVEND
selts sSwt

PACK CONTINUED

2 (18622)
YO3 +7A4-7
5197 Lo Arey.

£-<'L (9A30)
FO0-7 == BO-7
1.5, byte of cduata,
Lif c0Pro-3=R2831) = EOMA (12446)

EOMA > 5P1 (29A33)
wseol o clear rest of docime! accumilaltor,

EPCWN (18A30)
EOPIO3 =) -+ » EDPTO-3

(P6.PHA) —+»P7 (13¢06)
PHA +> PHB (13¢3/)

fclock

s0 (30¢30)
st (3oc3i )

| 2 (3¢¢33)

$3 (3o0c3y )
54 (28c3cC )
s5 (28¢3( )
56 (28¢33)
S7 (28c¢3Y¢)

P7. PHB

//Jms) /3¢31)
BO3I —»50-3
A4-7 —>$4-7
Dour (23803)
So-7 —- DUo-7

INGPL] = 551. (7A 30)
0-7 +» E0-7

(6pP2]: 0% -’,90-

to clear rast of decimal mumu/alb/
[ E0PT0-3 = WR2E-31] = EOMA (/2402)

EMMA 7 61 (27433)
used to clear rest o .(eam/ accuntidealor.

EDowWN (16A30)
EOPTO-3 =1 +» EPPTO-3

50 (30c20)
St (3oc2l)
52 (3oc33)
30024 )
54? (29(302
55 (28¢31 3
Se (28(3%
$7 (26¢3¢4)

/% ClocKs

P7 (3coe)

8C-7 —»S0O-7

pour (23803

So-7 —w puo-7

(hsPL]=E5L (7/\30)
O-7 —v+» BO-7

[6P1]2 0's +»Eo-7
lo clear decimal accuumulator.

[/ EpPTO 3 =NR28-31] = EDMA CizAys)
EDMA —+» 6P (29433) L

Used fo cicar roxd a!mrma/tutl‘m s 7

[ EppPTO-3=45] = 57/5 {zAI /

| € /n EDrey.
ETIS —~» PHA (/.xcz7)
| ers| l NET IS
! fetek | p7. PHA
| (13co8)(13¢27)
o2t 150(30c 307
Y7 s1 (30C 31 ) Bo-7 —»s0-7 f
fo—auz |52 (30¢33) . 3
-—pd3 ]| s3(F0C 34; pouT (23803%)
7 S# (28C 20 SO-7 —»LYO-7,
e Dus 1552831 ) D last ble te CPU
i""M | 56 (2L8C33 ) . -
2wz |S7(28c34) DUEF (16A22)

DIEF (522

sets Swl o CPY

Pa’y . I /AR

/-d



DUSTART

o4-7

R28-3/

oM
decimal lrap
bt

Lrst .
least sipnit,
datea bvie
From R15

Pate bytes
resr
crY
fast thar/

crPY.
INTERFACE
puy

L ek

CABSY (320340

LUy

cABCY (32¢13)

D5

CABCE (32¢1B

OLE

cagee (3220

LUz

caBe7 (32c22

LUS

crgoo (32¢c6)

P24

caBol (3cew)

|
|
|
£
f
!
b
L DUs
|
|
|
|
|
|

—e—— e e e T T T = = e -

oUd >

caser (3aclo

(AB03 (32¢08)

D2

o €812 (32¢40)

UNPACK DECIMAL DIGITS (77)

CABOY —> clear (J1a4Y) _
ready decimarl vrirt for neat operalion

CABOY +» O4-7 :
owcode lo Orey.

CABCO-03 —+» R25-3/
operand length tn byles.

CABIZ —» TMASK (13¢33)
decimal trap bt

[cr809.caB0s, cA806 .caBo7] f - ffa(/(.v;a,;)’)
- PH, /15C

1 ClocKk

P5B 54(45)

O4-7 —> OUNPK (27c07)
unpack enstruction.

Forv (23804) e e e
M A= EPPTO T e e

PHB —» pPHC (12¢2C)

il

JCleek

cABoc (32:06)

Lud

o CABOI (22CCH)

oyl

CAZcL 22cic)

Vo121

CABO 7 32¢C8)

Lo

CABOY 32¢13 )

Pu5

CABOS 32018

/73

CABLE (32c22)

ovZ

CAger (32c22)

P5C (wc3s)

AcAB (19823)
CABco-07 —>ADATO -7

ADIL (i8B22)
ADATC 3 4w AO-3
0%  —m A4-7
[F CABO4-C7 = Byeorn,d: S —»JSO (6404)
nega bive sign.,
¥ CABCO.cABo! T=Ispo (23647)
teABoC., CABo2 ., Sign sn M S.D,
A?C’Agoé‘. CABoS [=lsPl (z3844)
CABOY.CABOE Sign i £, 5.D.
ISPO >t (64735)
ega: eligid
ISPS —» 503 27431) o
renienibers the sign.
LY €ppro-3 =NR28-31] = EDMA (12A46)

FOMA ~+=GPY (29423)
reached /(Nf/_‘-

EDowN (18A30)
EDPTO-3 L +» FOPTOZ

PRPRE (16423)
1y~ DRO -3

o —— am—— —

210

W Clocks

crgoo (3206 )

Lul >

CABo ! (32c0% )

277 3

CABOZ(33¢10)

CABO3 (32008 )

Lud .

(ABO¢ (32¢13 )

1
T 2u3
l
l

L2us

(ABOS (32¢18 )

L ——»

CABoé (2¢20)
CABO7 (32¢22)

g

P5 (scov)

DRO-F — DAPTO-%- _
DA reg. posnter.,

AC-7 —FS0-7 WP LAC-7

AcaB (19823) -
CABoO-C7 —» ADATO-7

ADATA (19822)
ADATC-7 +¥» Ao-7

P3[76 3-169

l2-q



“dast
dala byte

Lrome

(27
fast Memaory

DueEND
sets Swi

UNPACK CONTINUED

¥+ CABOO., CApe? [ = TSPO (23847)
VAR D, cAge ) sigrr s HLS D
PCABOS  CABCS [~ 15F; (23B44) .
4(/1360.(‘136’6,/ Sigs1 Fnt .50

(1500 475PL) =+ ccs 7€a33)
1legal igit

[/F cABoc-c7 20) = NCABZ 16846)

cletter vict Z&re .

(NCABZ 6PL) —+» Cc2 (€A3c0)
!/7I11 fcan! oeata lest

[ EpPTo3 =NR2E-31] = FDMA (12496) .
EOMA ~pw 6P (29432)

[ eppro-3:=0]- Erece (5815)

F16C % PHA (13¢27) i

ELowN (18AZ0)
E0PTC-T =S —+> FDPTOS

Do wN (20423
ORE-3 =T 4> DRO-3

1 Clzen

CABoo (32¢c€)
CARCI (32¢c%}
CABc2 ‘32¢i0)
CABo% 32cCB)
CABo4 (32¢13)
CABCS 732C18)
CABOE 32020)
cAgor (32¢22)

DUEF (16A22)

groc L NET0O

P5A awews)

DRO-3 —»DAPTL-3 SRR A
LA rey. pornter

AQ-7 —> SO-7 ~#4 DAO-7
AcCAB (19823) B
CABCc-C7 —w ADATO-7

ADATA (19822) : . .
ADATO-7 +¥ AD-7 T

1CABOC, CABCr [= ISPO (23847)

{CABCcO.CABCZ Sign 1n M.S.O
+CABCY . CABOS [=ISPL (23644)
PCA Gc4 caBec Sign in L. S.D
(15PC +ISPL) = CC/ (6A33)
(//e”/qa/ a/:}/[

[Wep3ls £ —+>ccr (6A33)
liegas S

[/ caseo-c7 #0]=NcABz (1689€)

(NCABZ.8P)) »» cC2 (6A30)
E g’n///cauf Adala lost,

DownN (20A23)
DRO-3 =) =+ LRC -3

Pf4 —~> DUEF (16A22)
sels SV o CPY

PEA ~*> PE (13c14)
PHA ~#> PHE (13C3/1)

PEB cnc3s)
OROC-3 ~—» DAFPIC-T .
LA rey. prointler
AL-7 = SO-7 ~#> DAO-T

[ecrJef —= ez ceaza)

DRx (24845) .
, NR2B -3/ +=[RO-3
O +» FOP7-F

e =) Dy : -~
FHE v PHCGIC 30)

SR N rec

/12-b6



UNPACK CONTINUED

1Clock

PEC crecor)

ACC (23c45) )
CCL ~+> A0 (20827
CC2 > AL (26831
(CCL, TMASK) +¥ A¥ (21827
(Ccl NTHASK)+>AS5 (21831
NEC! > Aé (1/8/%)
NCC2 4+ A7 (21823)

L R28-3/=21] = R7o/ (48/5)

[RT01.NI5DT 2 Eg —++10-3
pasilive sign.

LR701.I750]: Dy —+» 10-3
,!jdfl ve r/y»

[NRT01 ] = Tones C26830)
25 s> JO-%

PHO —+> PHA (13¢27)

(13¢c14) '(/3(2 7)
AO-7 —» 507

DOUT (23803)
S50-7 —FDYo-7

ADA (19830)
LAO-7 — ADATO-7

AP4 (17822)
10-3 ~» A0-3
ADATO-3 ~> Al-7

JONES (26830)
15 »» J0-3

EUP (16423)
EDPTC -7+ 1+ FOPTO3

CP6.PHA) —» D7 (12¢08)

| ] Cleck
b puo 50 (3¢¢30)
. po—pud S$1 (30¢31)
Condibicn o OU2 52 (30c323)
Codes |, DU3 53 (30¢34)
) —LU4 59 (28c32)
abprt e LUl 55 (26€31)
nle, — LU 56 (28233 )
b 7 S/ (28C3¢ )
|
|
|
|
|
[ >
|
L oyo so (3oc3c)
—2ul St (3ecz! )
le— Du< 52 (32¢33)
Dala bytes o 0g3x 152 (30¢34
to (74 SY (26C3C
Mermory. 208 55 {26¢31)
oLt} SE "23(3}5
U7 57 (28C3¢

4

P77 cri3ces)
AO-7 —»SO-7

pour (23803)
$07 —>»pLo-7

ADA (19820)
DAC-7 —PAPATC-7

LE0PTIT = ADIM (17823)

20:3 +»AC-3

ADAT 47 +v Ay -7
Lweorrzl=ary (7822)

TC3 “>A0-3
AVATC -3 v rAY-7

[1F pro-3 =137 - 113 (21A37)
o713 E0PT3 ] = ISicn (26823)

[15186 . 025010 ¢y + 9103
positive sigu -

[1516M.250): Dy ~»J1C-3
/7»-;«2’2'!.:‘/;»1

[Wrsisn]=10nES (26830)
7 »» 103

Pé’j@ 3-/7/

12-¢



UNPACK  CONTINUED

EUP(16A23)
FORT? 341 0 EOPTO 3

LE0PT 3T = DUP (26A22)
DROZ # [ ~++ DRO-Z

Ll pro-3 =4 =D714 (21A38)
DT1¢ —+»= PHA (13¢27)

J Clocr
(DeoZ)' Ilgé

' .
| oTIy [_/{0 /¢
|
I

byo S50 Gocseo
e oul 51 3oc3l AO-7 —»50-7
kaxfx/’mf —2uz 152 (30c33
data byte D 53 (3034 ) Doyt (23803)
to Menicry. v S¢ (28¢30) 50-7 —>pU0-7.
S5 (2Ec3! . -
- Lut 156 (28(33 DUEF (16A22)
(D772 $7 (28¢34 )

ouenD fe—ouo | puer (8A22)

Pa’oye 3773



DUSTART |

o
o5
o6
o7

cct
ccl
cc2
4

Frud
character,

' cPU
INTEKRFACE

oyg

'L Y7

DS

—_—l e
| Lug
V374

| oo

l y /v

203

CABcog (32c34)

casoy (32¢43 )
CAKOS (32¢/8

cacoe (32c20)
CAED7 (32¢22.)

CAEco(32c06)
caicol (32¢0c4)
cAso2 (32¢i0
4803 (3208

EDIT BYTE STRING (s3)

CPU-PH2

CABoY —» CLEAR (1/A%%) ,
reacly decimal Y nid for next
peralion

CABoY~07 —+» O4-7
opcodle fo Oreg,
CABOO-03 —#—» R25-3) .. .
condibion cotles frons CPU
(CABOA. NCABOS) o Py (13c02) ’ ‘

[cagoal: O% —+» fppro-3

-

|
|
|

e e T T

P4 ci3c02) CPU-PH3

O4-7 —»OEBS (l0c3%)
edit byle string.

Acc (4801)
R28-3! —» cCt-Y

L ~+"PHA (13¢17)

cABcl (3vcey)

(ABCOZMM )
CARC? (32¢lD)

| CABC3 (32c08)

CABOY (32¢13 )
CAECS (32cig )

| (ABce (32C20

CAgo7 (32¢12

L TTTRGE, TR .0 Tt o.miivow
PYA (mweis)
AcAB (19823)
CABCO-C7 —» ADPATO-7

ADAT A (19822)

ADATO-7 —» AO-7 ‘

Ll character to Areg.

PYA —> PS5 (13c0%)

PHA —+¥PHB (13¢31)

TCPU-PHY

3= VTl S A W S

P58

AO-7 —>» 8O-7 ~H» FOO-7
LU characler lo FOrey.

(4c45) CPU-PHS5

g g ey

T ZClock

CPU-PHS
'
CPU -PH7

13-

from CPU-PHI5E to CPU-PHT

PS5 /CPU- PHE

Y

A
Fron P7

. j P e PHE



ouctock

DUEND
selts DRQ

ss SWY

Packed
aecimal
aigrt.

EDIT BYTE STRING CONTINUED

' 1 ClocK
p—puo ___JcABOO(32c06)
Dul casol (32co¢

} 2z CA 801 32003
Lovd cABO3 (32¢08
b—a ) cABo¥ (32¢i3 )
ous caBes (32¢i8 )
f—Lith ) cABO6 (R2c20)
2uU7 cABo7 (32¢22 )
L ous ) cABo8 (32c27)

DUEF (18A22)

CRU ~PH
P5 G3co4) ¢

ACAB (19823)
CABOO-07 —w ADATO-7

ADATA (/wzz) . -
ADATO-7 +¥ Ap-7 :

CABOE —+» PHA (13€27)
DUEF (18A21)

I clocK

Kouwi2 (17430)

P35 A (wcse)

[i/{ 407 =200r210r 23] KDUI2 G7430)
[i(f40-7222]:1 —> DCO (25473)

. Immediate ;/ym-ﬂean/ slan”
lifno-7=21]: 1 —» Dc2 (zmi

[i/Ao0-7=20]; I-f-’pcz

CPU - PH&’

nt slaré”
25A19. v
digrt .wlu/ar .

L/Ao-7 22]:4 be3 gsios) -
field .fg:aralrr Ll

P5A —+ PE (/mv) '. : v,;
PHA —+> PHB(13¢ 31)

i
i

JClockK

cAB00 (32006 )

| CABOI (32C04 )
CAB0Z(32¢10)

CABO3(32¢08 )

CABO%¥(32¢/13 )

CABOS (32¢18 )

CABOE 32¢20)

CABO7 (32€22.)

CPU-PH9

P6EB (mwcze)

 TowEs (26830) ' e

s +> 7103
used to wnpack decimal dig 7z s,

ACAB (19823)
CABOO “C7 —» ADATO-7

ADATS — ApArA (/1822)
ADATO-7 —+>» AO-7

PHB —+» PHC (13¢30) i

o T T LIS
1Clock
plo CABco B2coc)
7 cABol (32co4)
|____Eu____.¢ CABcz (3zcto)
Luy CABc3 L32¢08)
LU CABo% (32¢13 )
DYs. caEos (z2ci8 )
L6 ol CABCE (G2czo)
V.77 cagey (32cez)

—

"CPU - PHY
c —> KEDIT (21417)
(4cor)

ﬁ CABOY. CABOS | = IsPL (23844)
YCABOY# . CABOE SI’n mL.S.D,

[0co+Dct +Dc2] - kDA (4812)
(NCC2 . KDA T3P ) —+» cct (6433)

Sign encounlered.
oc3 = Necs (6a3v)

(Wcez . kDA NISPL) ——» cC2 (6a30) " Keep. truck of
‘&gt in byte
KOA > Ncc2 (6429) 1,’ b«.'u:e);/

=Kk0Z (381%4)

./VC(Z
L L2 dacimal dglf 15 ZCrO

(KDA.NKkDZ) ~+» CC3 (6A31)

remeng bevs neve 2erp oigit
Signiticance Cracountcred,
Dc3 —+» NCC3 (642¢)
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EDIT BYTE STRING CONTINUED

 DUEF (18A22)

Y NISPL, DCO
+t NIspl.Dct

4 (CABOH-07= B, 0v Os), k07

NISPL e DC2 . NKDZ

l 1 ~+wccit(énzr)

negatiy,

87 9”

or Significance -

encounler

Af KDA.ISPY ] 14 —> NCCH (6A28)

ocs

[fpco-z-0]=Dcz (248:5)

+Oc3

+rOcZ, NCcl . NCcy

tOC2, NCcH . KDZ
+YDCL . NCCH.KDZ

LhkFrLL . N6pP2]2 EDO-7 —++ BO-7
L characlor toBreg.

15—+ > MAO-7

AtAB (79823)

= kFILL (1742

4
wuse Bl chavexcter.

CABOO —O7 —*™ ADATO-7
[KOA NKkFILL. CC2] = ADIM (17823)

JO-3 ¥+ AO-3
ADATH-7 v+ A -7

[hoA.NKILL NeCc2]=APY (17822)
. Yo-3 —+» A0-3
ADATOZ 4> A4-7

[+ oco
+DC2 . NCCH,
YOCL . NCc4

[ocz.cct.Nced] =k BLANK —+> B4 (12831)

paritive sign

 zoned
© digrt b

Arey.

erncountered smsal

back specce characeler. |

NKDZ / 1 — £Pf (29433)

remembers sigmflcance,

L~ NGPL (2943¢)

+CABOO. CABO/ ]: 1500 (23847)

tCABoO . CABO2

+KOA .CC2 . 15.01]:1 B

KOA . ISPO

1 —+» y6p2(29429)

Wegal Aigit

2 (29430)
egal digit.

[ocs, Week. kD2 ]t —> 6P3 (29431)
1 > WEp3 (29A26)

DUEF (18A22)

PHE —» PHA (13c27)

Signihcance starls
with next oigit,

l JCloek

be_oue so (3ocio)
St (30¢3! g

1 LU s2 (30c33

! Uz 53 (30c1¢g

. 7 s¥ [2gc 3o

e oU5 55 &Bc3/

,‘__.M____ 56 28c33

e 2UZ 157 (28c34)
Kovs2 (17430)

PHA

P6,
(/3¢14)(13¢27)

AOT7 +80-7 —» S0-7

Dour (23803)

So-7 —» DUO-7

GP2 —> KDUI2 (17430) .

dtegal digit.

(P6.PHA) ——> P7 (13¢c08)

PHA > PHB (13¢31)

CCPU-PHY

/’.;73 CENec

.

P7. PHB

/3-c



J Clock

EDIT BYTE STRING CONTINUED

PZ.PHD

(13coe6)(13¢31)

Acc (23845)
ccl —++ A0 (20827)
cc2 —+» Al (2083))
cc3 —rv» A2 (20819)
ccd —+» A3 QcB
(GPL. NEP2. NGFE
(GPL.NGP2) ~r A5 (2183])
NECL > A6 (21819)
NCEZ 2 A7 (uB23)

k%

PHB —+ PNc (13¢ 30)

5 > Ay (21827)

CPU-PHIO

JClock

P7.PHC

(13¢06)(13¢30)

{ —*» MPHC (13¢29)

CkPU -PHI

2 Cloeks

"P7 a3cos)

CPY ;Pl//l
CPU-PHI3

] CloeckK

«—PRo |50 (ocso

Conditions [ PASY7 S i Goc3)
—2 ] S2 (3oc33)

@

Conditizn  |e— DUE 153 3034 )
. code Ut ) S4 (28c30 )
rbormation P_MS___ $§Lgcsr )

— DuE_ 1 $¢ Q633
'.__ML___‘ s7 (2Bc34
bucLocx r_l.ez___. CABOB (32027)

PZ7c3cos)

AC-7 —»50-7

Dovr (23803)

S0-7 —DVO-7
| (CABOB.P7) ~v++ PS5 (13¢0%)

CPYU~ PHIY
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LLi-E Eley

32 31 30 29 28

27 26 25 24 23

IMODULE CATICI CHERT

22 20 20 19 jg T 4 U5 j4 i3 12 //

TI% [HT1S T'22f7'24L[f26

LTI3 |XT10 \BTI0O XTIO |ATZY

FT37 |I7T/3 5776 \FT38\FT38\FT38\F 7381716 |BT/C|LT20|1776 |ATI/

ABSL 78BS 85 8s 85

NFTIE

7.

A

AT16 |IT25|1724\B72211T25

LT21 {FT26\BTI6 |1T/6 |FT39

FT3F|FT27 | FT39F728\FTI9\XTIO |LT13)IT16 \IT715 |ITH \ITH \IT/}

T\rez

I72°

FT18 \FTIB |LTIZ (FT27|XT IO

IT15 |IT25|8725|XT10

FT26\8TIO\BT25(IT/I6 \IT25|FT26|8T10|8710|LT2]|BTI5 |FT26|BTIE

BT |FTIS|FTI8 \FTI8 |FT18

FT3R|F738\FT38\FT38

FT26 |FT38 |ATH {FT38IATH (FT26 |FT38|ATI \FT38 AT/ |FT26{AT/2

1L AT 7R

Br22

GTI | FTI8|FTIB\BTII |FTI

FT18 |FTIR\FTIB Y TIB|XT 10

FT3E8IATI VFT37|AT I |FT37\ATI |BTI6 |XTIO\ATIO {BTIB|BT25|ATI2

BT 0

\B718 8722|8716 |XT /0

g7 8715 |Frig|FTie 6T

BT22|BT10 (FT22 \BT24|IT/6 (LTEL|ITIS \IT25\8718 |IT /6 |IT25|BT/6

gt | OPT
32 31 30 29 28

e L el e e T it e

2 26 25 24 23

22 21 20 19 18 17 16 15 |4 13 12 I/

PRSI SR G S S S S TR T

AT 56|DT26|AT6O L TET

Wis7\ireolares| |7 o4

LT95|LT26|BT /6 |ATEO\LT 71 |ATEO)FTE2 AT 1 [FT79AT 1/ \FT79AT I

=ty 5 B e I

P S pp g e TSI T T T T T
i IO SO O PP SIS 2 2 (e

s|op smmuzs

(er,é loc. 8
ADDRESS
Sl-l = Bt 2! =Iorao
S2-1 = Bt 22 —10pA)
S3-! = Bt 23 =I0PA2
AIOP :'5/'2 up
Buss Shared = 52-2 up
LASTONE = $4-1 up.

M S swirenes
ADDRESS (LT26 Loc.2/A)

8it 26 = A0
&t 25 = A09
8/1 2% -= A08
Bit 23 -» AO7

t 22 = AOg
&it 21 = A0S

t 20—~ Ao4
&t 19 = A03

()

v

Whih i hin e,
WN ~ LW =
1]
WRPRI N~
(AL TR R TN T 1w
>
-~

*

OM/OFF LINE (LT94 Loc.23A)

Sl up = Online
S) dawn = O Line

NMote : S2 Loc.ZZA
rust beu,a

nr

|

O n n n

g5 - Zf;’gy” . 260 [CH—E] ——gf—— €] 9¢
= ari .
ABS = Buss Shar/n: 280 [ -—27 — H—1
AzOpP onliy. 30D H —29a — [
sp[—]—sna — [1+—]
3o0C H —I7A — H 176
27¢ — 98— [ /9
H.S.RAD
[A _13A ISA

6C

4c

4A

18

2A

ol

=~

7 -+ 27Q 30P 29A

I 5 +22Q@ 2@ 29@
crRY

A 200 ;so JSD 110 13D
BUSS SHARING SI0P
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347-2

Single Phasing T’ze SIep

(RESET)

o 6 181 2827 3l % 51
. S v
Set SI0P ¢ sipgle phase mode €D R PO address |/ 000° where R = ZIE J 9 T_ o l 2
. (] g ] 16 1 MM 7 3! 3 L
Run TI delay line once 6D R 00| aduress |/199000 where R = o J 4 [ o | 4
E : . . . g __ by . .2 2427 il Ed
. i M. . ZZ|
Run TM delay line twice 24 R oo g;-fﬂt‘" 10009 where R= ° l o l ° I 7
(1 TM phase) - ,
. i .0 8 " ' 2% 3l .
. ; M5 ' f
Read 510,;_{/9”“/5 6C R 00! o /XX XX | : .
e ey - oo Group ly—~= A,
Vo = ~
: I3 17 18 19 20 2/ 22 i 23 24 25 2¢ 27 . 28 29 30 3/
Growp ! | From | Flos | Fhora | imoms | smna | puus | FMizA | smizi [ emiza | imize | imtva | prvws | cast | morew | 2808 | zoc2 )
Group2 | Fria | FruB | Fli2A | £1/28 | F1/3A | F1138 | FM2A | FM218 | Fmz2a | FM228 | imzya | riz48 | cvors lwseuces| cro | cur ]
. Group 3 | Fy3ih | FM31B | FM32A | FM32B | FM334 | Fm338 | Fm3va | FM398 T imuA [ imyis [ mwa | mwe | mMwe T mwo ] [ 53/ ]
Grovp ¢ | 515 | s1e | si7 | s | 59 [ s20 | szi | s22 | s23 [ s24 | S25 | S26 | s27 | sSz8 | g29 | szo |
6roup 5 [[8coo | 8cor | Bcoz | Bcos | &coe |. Bcos | Gcoé | seor | 8cog | Bcoy | Bcro | Bcw | 8oz | Bcis | 8w | 505 ]
Growp 6 |cwsTrR | Prt | Fs | Fst | nz | RS | Rsa | sc | 1c | 1R | mwvcr [ mee | mpe | mwe [ mazs [l ]
6roup 7 | STIL | STTVE | STTME | STMAE |STIOPME |STIOPCE | ST20PH [STI0PBL] STcel | STL oI [ ST28C1 ] enod | éwv2 | w03 Jewooro |Ficiak]
Group 8 | Rko | kkd | Rkz | kk3 | 1At | 1az | 1n3 [ oA1r [ oAz | oa3 | LR1 |- 2R2 | LR3I [SwRITE [SReAD |LREAD |
browp 9 | kA8 | RBg | ®cg | m08 | kAA | kA8 | kac [ ka0 | Saa | SAB | sAac | sap | kA8 [ k8s [ k<& | «re |
Group A wes | weB | wec | wep | saA8 T uss | Jc& | JD8 [WAMoTHER] | [ ar0p | Pior | pRGQB Wemcrca/t imoiss ]
16 17 18 9 20 . .2 22 23 24 25 2¢ 27 28 29 30 31
. 12 8 1" 16139 26127 31 ) —~ 73
M3
Returnn SIOP to rnormal mode 6D R 00! address 109000 where R = // 0 l ° l ° l 4
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FMi2o/4A 17

FMORDER 2! Y TMRIA/3
0

MPR
TMATRIPA W

TMRQASHARE
MRQ ﬂ%ﬁ

FM24A 2]
KFILY 09
MPR 08

FMOIA 25
FNCFNFNCAIO 26

FMOIA
vecaro
NRS

FMorA
NFNCF
GFSL+NFNASC)
Y

TM Delay Line

(srop)

TMATRIPA .&@}L A
NkadAS//AR!.L.{z :>*~2_L

MRQ ,93 19

FmMzyn o
MPR
ws A
DREADTRS 29¢
FM2YA f.‘f 222 TMRQA J%
MPR
END2
Frrzia AL
NHFM2I022A .12
FM224 L5

NHEM210 224 o5 )

TMATRIPA »':—,O—D_N"
TMAGASHARE *==—

TMSZHEN
TMBTRIPE

RESET-2

NRESET NRESET

29 TMBTRIPA
TMATRIPE 35
TMS24C/ AT
TMEl/60 30

FMi3A :_!ffD__
(FSL+ NFS) 2L

END2 A7

FM21022A 50
FMIIA 42
MPR 4
NRS

ENABLEY/
FMYIA
RS
NRSA

4.
40
41

TMATRIPA 521 45
TMRPASHARE

MR@ ,_2_41 >pzi

THMAOOC-2 44

TMBOOO-2 .&@o‘ﬂ
RESEr-2 ,o_tw

TMATRIPB

THEO0OR 4L .

TMBTRIPE

300 TMRQA/2

JFILLSET

JFILL

TMEBTRIPH O 06 _
3

TMhoov-2 05 I}O”, NTMAOCO
TMSOBD 3L 36, THAOPC
THATRIPE
TMSI20 W THAIZO
TMATRIFE

THS160/2 Lt 2

TMAIES =/
TMATRIPE

22 TMAIEO 2
21, 7MA/60°3
o TMAlEO-4

TMS240/1 o33 35, 7mMAZ40
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- TMCNTRL : 2o
¢
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7
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Q
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N
h i: E EEE EEE S EEEE TML240 27 06 TM)/ZI/O
TMR@B .
) TML240 ,Z}_ THS24C/1
TML300 201>
TMLIE0 ,2_4_90_‘/- TMS2EC
TMLOOC 5 TMAOCC/L
TMLo60
TMATRIPA
MLooo 2L >N 17 TMBOOO
TMSOCC/2 26 3, TMACce -1 rML&GD.ﬂ_7& O
TMATRIPA
22, TMAGOO-Z TMBTRIPA 2Z{>
28  TMAOCC-3 o8
m;oaga/z, > 15, THBOCO~/
TMBTRIFPA
14, TMBOOO-2

13 THBCOO -3

TMBOCO z,sj_w NTHBOOO
26
THSO40 W TMBOYO
TMBTRIPA

THS080

0.

W TMB08D
THMBTRIPB
TMSI20 "% o5, TMB/20
-mgrzng:}jg @
Tmsigo/e 2% 18 TMBIéO
TMBTRIPE

TMS240 2L a

TMETRIPB 22 TME240-
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Fast Memory (TR) Delay Line.

45
NTRSO¥0 47

Cs1or)

CYCLE

SAR

READ
NRESET OREAD 21 55 25 DR
92 £ADL 44
READ 33 [&:w READ=/ 1% WIRSO20
SREAD 7 TRS29¢0
TRSOC20 ThsI70 21
725020 o1 ' '-—@X}u NOREAD 4/
oo i) NTRs020,39
CYCLE TRso50 .4
NTRSC2C -
A’E;EPZ,]_‘D___
V4
SWRITE
TMB240 4 0T
i 4 8sccyry SREADENXO
s S e oS o
or
s e
(0.7 Z-;{;) WSRDWRTRESEF TRSI70 —;—"-\)_W
RcLock 4 47, RSTRB-) RSTRA-] Ewery 4 CYCLE 12
READ-1 4L 3 28 ( ,
IVD/(Q “(grj 21 SM/RIfE O
or WREADSE T E‘I—_\—L
| —
NKBISET 24 oo NKEILLIXE >—{%O°—‘
NREICET Fﬁ—.}—bﬁj keIl A9 v
wu/x'r.erL_‘/
DI 35
TMACSO & ~
FMZ4A 3.4 >~
FM3Z4h £ i Ceedr/ O3
TMACFO 29 ! TMAczo -2 0 3
;70 FMesn  C70 - SROMRTRESET
AM248 c NMBAAONENDL) LE€5
TM2240 -3 W (e TAacoc 2 0% CYCLE SWRITE
NZBCOTLS / FM244 JFILL
NTRS 28
MAYREAD  ©F SO AV EEAD 15| MAYREAD eoe
NRKo 3%
ANOTHER
HwRrrE (39
READ 43 26 .- /
NTRsCYe JE ’bji NREAL L Tesi70 &1 [ 4
MREA D/
SPACE
FM21022 3 25 _AMAYWRITESET #0o [ion ~34, MAYWRITESET @l
TMECEO d
NANOTHER 1
., SPic ED
FM333 HC DREA 27
TMB324C-4 38 23 TRS250 E" HAYWRITE .
oo 39 MNANOTHER NTRSO20,.1
%xge 0f MAY WRITEF X L
RKo ot
TRSO60 26 READ O3
FM210228 24 Tksoto .02
THBCOO/1 -2 3¢ MAYWRITEXO ¢4
NREAD (oo FM33A) 44 .
NSPACE TMAKO2

WWRITE

WCLOCK

:jj" Clock Fas? Mc’nwr)«_

WRILTE-2

TRLIZO ~5|> 28, TRS/70
TRL230 17 RCLOCK
TRL230 L 23[>S o7
TRS52.50
TRL30Q_ 21 |
25 {3/>A o5 TRS290
o
" Ay NY S
O :‘ -] Nyl N
b 43 &Y ¢
N Ny Ny K
-y =l ol ™
3 il T & TRLISO 24 [0 0¥
” TR deluyline (32A) )
TRL2OO 3
L - - yot 24 10
37 ¥ X} My L off = tl
[N Gl
RN 3 8 S 3
RINMEY ~ &S ™
R v R =3 3 ~
NN 1% X
~ = ININ ~
7 29, TRSz227
43 26, TRSIZO
:2_{;}& TRSCé0 WCloCK
WRITE-Z
e gl vrRscs s
i3 vTRsCle
{29 18, NTRSOOC
SWRITE
TRse30 23
7T
o0t WRITE 29 %2;
NRESET ©O% 1%
WAITE ¢,
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NTRs020
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FM2/A
NHFM2I022A

ENDZ

FEMOIA
NFNCF
NAIOP
MEMCYCBR
NFMIHA
NFM22A
NEM2HA
NFM34A D O‘”
TMA240 "*
FM21B 5
STMAE
TMB240-2
FM2IA

END3

NFLDC
z8c2

MAIoP

TM8240-2
FM210228

FM2/6248 o8
STMAE ). b
TMB240~1

FM348 ,27
FLCLEAR 2
TMBR4O~ 2
FMYIB 24

CHAIN
TMB240-/ H

FM2148
NELSKIP
NWP
AR
FMI4A
AMRQ
TMAZHO
FM228 46
NFLSKIP 31
POKOPE .29 }
FM248 47 H
WP 50 H
POKOPE 2 W
FMI43 -
MPESHARE |
AR

FM220248 41
FLSKIP
TMB240-1
5

Reser2 39 $]

NMEMCYCXO

BUSS SHARING OPTION (siop)
Alop
| -
|
]
|
|
|
| 1} r
A o4 MEMROR
l (Request the
i Memory buss) ax
NMEMCYCXO
| 02 | Memcvca
I rPI05 2L
! FPRGQA
15, TMRQASHARE |
(Starts delay line
y bine) A 1A
: - ! = MEMCYCB
(Memory buss :l 3 : 43
4 2 5 »
s qrvallable) ! 0P
NMEMCY CXO 1A | 1A
¢ l> 08 , NMEMCYCXOR
| (deley line
/7:'/5 started)
NAIOP NMEMCY(X0D | R
27
| NPRAXO 26
| MEMRQ 34 | Si>-18 L PROA
. rpcyng K7}
NTPOOO T3
L —— w33
' a PRAA VA1
' ] NTPO45 30 1
Nsxo & L, SHAKE I 47 JTPCYCLE 4% TPOCO
Lox ! TOCYCLESET 2
SN J | PRQB
NMwsxo 19 o9 | o
Lo | | NPRRXO 09
SN l MEMRGR 19 sK>02 4 PRGB TPOCO
Pcyc
NMuxo 8 20} MEMRESETR | L Lols2 m o
iyt i NMEMCYC 14 “
- J | PROA azl?ds g ‘g % S
~ -~ N
NMLXO M, 0 | ‘ g g g q
| o6, TP2IO
Lol ' recrcieser o o) (TR
o 1A ; 1A -
——0—<‘—-{ CYC/IXo
MEMRESETR |
3 TPOOO 39
| Memeesero ALop “o
| DI U5 L MEMCYER/I 24 D,u O NMEMCYC
—_—— e — PROA
TPIOS
|

NMEMCYC /1X0

HA

18 MEMCYC/IXOR
l: (heleaze the

Merrzory buss, )

MEMCYCB/1

22

Cye/IXO0

O ‘ .ﬁnwzw-z
8, FmMUA
23 TMA240
MEMcYexo/l L45
3¢ , TMB240-2
22 _FM2/0228
7, FH210248
4 8,STMAE
1$_ TMB240+1

40, ENDI
NELDC
z8c2
29
27, FM348
__CE!_.. FLCLEAR
FMIu
TMA2%0
Fr228
NELSKIP
29 POKOCPE
FM248
WP
29 POKOPE
FMIY8
 MPESHARE
[ AR
FM220248
_Cé FLSKIP
43 TMB240-)

EO@JL RESET-2
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| Display Control Logic (stor)
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: ’ 33540 o ZRUIQ AR
! : NIOITIAIS:R L u7
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1 \ . Z26P2
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R - Y RESET-3 i
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[ . o SRIC2AIYR Z6P8
[ ; - - R . NZRIZ AL
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. . . 0
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9

FLCLEAR 95
Z&FP7
DREAD
2608

MCYE
Z6PA

&

7

Display Logic

FM3/A
Z6p3
S5
Z&14
Ecoo
Z645
CNSTK

(sior)

ZDISOO /ML

FIIA

Zer2
FLOlA

Z6&PL
ZpIsoo/M2

Z 616

FMZXIB

Z&M3
S/6
Zer¥4
Bcof
Z&r8

PRSL

FL1/1E
Z&P2
FICB
Z6FL

Z6,P6

FAI32A
z6p7
s17
ZEP#
Bco2

ZOISOl/M2

ZDISO2/ ML

26+
ZpIsoz/M2

ZPISo3/ML

F1j28
Z26PrP2
FmolB
z6P1
20L503 /M2

- 205503 /M2

ZDISOY/ ML

FIIZA
26P2
FMIIA

2814
ZDISo4/mM2

 ZDISOS/imd
('

FII38
zZ6P2
FMIB
zZ6P2
ZpISoS/ML

|_, ZDrsos m2
35

Fr12/A
Z6RP2

26 P4
ZOLSO&E/M 2

70I507/11

2p1507/M2

ZOIS W/ﬂl

FM22A
Z6P2

ZéPL
ZDISOB/M 2

Tk add OISO8/M2

FMHIB 07}
2643
Kexd
Z6PY4
Bcoy

ZpIsoq/mL

ZDFS/10/pML

FM24A
Z6PZ
FMI4A
26P1
ZpIsI0/M2.

ZOTS) /ML

FMIYB
26P1
2D1S8(l/M2

-~ ZDISH/Mm2

Z200512/ML

ENOFET
2652
LAST

2¢P1
205572 /2

el 2015/3 /M2

ZOFSI3/ ML

WSERVICEL

26P2

MATCH
Z6Pf 29
20I513/M2 4
!

42

L. ZDIs 1% /M2

Z0I5 14/

ORD

Z6P2
zgcl
Zeps
ZDI51Y/M2

35

. Z0ILs/5/m2

ZOILSIS/MS

our
zZeP2
Z2BC2

z6pPt
ZoISIS/M2

| ZOL02, 32¢03

ZOISOX 33r04

Lo ..721.204’r 32fF05

| 201506, 32F07

35

ZPIS:07 J2Fo8

_Z2L 9% s2F10
7

. ZPIS /0, 3281

L 20154/ ¢ 32512

-

ZDIS:/2
3 3.____, 32FiI3

Zp1s:/3
_ry_._—‘ 3118
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L .. SERVICE cALL = , _ - '
Service Conneclion (sior)

FI OIA (zzr.w)

Sfr =Ssc
(5015 (1E40) : .
rzsnso Froi8 (9526) T TIS560: FSF (LHE3S)

(402¢6) . G S (wov) M/gnztgns;ysron . ‘ ;

TIS240: FNCASC (//53:;) ‘ Lo T L ‘.F; / g . '

(v028) : P ‘ !
P L & L . [AVOI=NESF . AVO (9082
o o ‘ . o : A/F/VC‘ASC‘ Gerz6) .

S£30 -

FSL(1YE3S)

- FMOIA (839

Device Controller Interfuce.

. .S/rM = (FSL+NFNCASC) ... . ... \TMAI60; FMOIB (3826)

(5¢15) (72833) (23A22) NFSF ;
TMAOOO: A/.S'xo (s5Fo1) ' . . TMBIEO: NORD (16F27),
(23A28) s Lo clecar Sreg. . - Co xct8)  Nour (16F28)

Awkf 2(79c#¢) o L
L | 7MB290; [WFMCASC] = FIOIA C13F34

TMSIHO > NMLXOCIZAIZ), NMUXO (12A18) " : (23A01) [Fm'nsc = FIHA (2€03
(4co3) dropped boclear Mrey. ; D S

. NMwXO (16823)
. dreps to clear write byte lme_r

NENCASC B

’ P . H l .
M '

ST FI{iA I

FNCASC L .

[P
'
t
1



CBDER IN (siop) | )

o

Fr

iy i - D e P

OfLA 3r39)

} SEE SERVICE CONNECTION

FMOLA (s839)

W s p—— |

RS CHE27) ,'

FIJIA c2e05)

S/TI = RS (14E27

(515) 7 ' :
7IS000/1: NIOXO (16FO2) ‘
4poz2) | Arops Lo clear TOr

LIk, FépT o +FEHIO, M?A;UM] cEP(2/E33)

TISI60: FIIIB(4E27) v

(#D26)  SERVICELI (13F27) I : o
NFNECASC (16F26) . o :
[Epr1=ED(21623)
Loor] =ORD (9F3E)

OrAEr i

!
]
LORD, NOUTT = OF (#E#6) S
MIRO (0cE1) T

TOXD (18F#6) P
DAOR-4K fo IOAO-4 .

drops bo clear Jreg. , C , -

I0A0-4 toJO%
Tr5320! [TOAC] =STTDE (¥A27)
40290 DATAERR (9A30)
[T0AL] = STIL (4A26)

Tis 450 2 [IOA2]=CM (/6c47)

TIS2407 JAXLO (9c2¢)
(4p28)

C4D17, -
TIs480;: [ED]=RSA (1EO N
“po7) NSERVICE L (932 )

TI5560 ¢ [STIL NFLSIL.FLHTE)=STLOPH (#409)
(¥004),- FMYIA (5842)

-

/é/z#":”ks (14E27) L
Cc15) .

TMAaM/I: s NIOXD (16F02) 0
(#co2) drops teclear IO reg. ;

r»mccaj}: ES (1EOT) LG
23A28 )

TMACBO : [DATAERR,FLWTE]=STICPH (4A09)
(3¢38) o

e MYJA (5842)

TMAI60; [FLICE.JAS] =TCAC (2/£23)
(23A20) STCEIL (vAOI)
[FLLVE, (JAY +STIOPH] = I0AO (21E23)

STUEI (ZOA#7,
FLec] = I0A2 (2/E15) 4
STIOPHT=IOAZ (21£)2)

TMA240: [+JA3.NFLCC
(3¢35) + STIOPH = NSTIopBL (13F35)
+IAY not LoP busy.

TMB120: RSA (I1EO3)
(3cos5)

TMB240 : FIQA (13F3Y)
(23400)

Croer: ;

DAOR = datu travispiitrion erver. . .
DALR = hcerrect (engéh L
DAZR = chairing moditier bit
DA3ZR = charnnél end .
DA4R, =

Unusual ehnol

rerminal Order :

IoAo = inlerrupl
. IOA2 = commandd chainn
IOAZ = FOP error

Device Controtier Interface .



H

2IBpUI)UL AaOUIY*

i

ORDER OoUT

(siop)

FIOJA (13739
FMOIA (5839)

SEE SERVICE CONNECTIOM

FIJA (zeos)
S/TI = RS(14627)

(5D15)
TISO00 ;' [IR.FGAIO+FGHIO.MYNYM]=ED (21£33)
(400z2) MPR (16c01)

4 ettt e e oot ot

TISIEO: FIILB (HE2T)

NFNCASC (16 F26)

L[DOR1= ORD (9F36)
L[I0R]-oUT (9F39)
[CrRD.OUT) =00 (4E2])
[EDI] = ED (2/E33)
SERVICES (13F27)

TIS320: FM3IA (156:2)
4p29)

(4D26)

RS (r¢£27)

DOR(2/E38)

{
TOR(wE3Y) |
I
|

ED (21E33)

FM3JA (s5812)
S/rm = MPR (16C01)

Gelt and (5¢1%5)
dispose of N
Irst. word TMACOO/L: NSXO (SFOL)

(4coz) drops toclear Sreg.

MR@Q (13D01)

TMACOO * SXCA (3D26)
(23A28) CAreq. to Sreg.

: POK (/3027%
b & LIOLD . gl

TMS 140 NMLXO(12A17), NMUXOG2AI8)

TMAIED : FM3/8 (3802)
(23A20) CHAIN (l6c@6)
[WcrM]= MRP2 (15¢c#7)

NMPE
TMBOOO-2: N EM (4B11)
(23A14)

TMBOEO & [MRQ.NAHT] = STMAE (#A07)
(3¢19) S770PH (4A09)

(4co3) dropp ecl (o clear Mreg. TMB2Z402 [NSTMAE . NIMRR2]-FM3/A (5812)
NMWXO (16823 . (23A01)  [NSTMAE.Mro2 J=FMI2A(5807)
drops write ?te lines fow rea [STMAET= FM33A (5802)
IVeEMT = MRQ (13001)
memory reguest.
CAreg. +1
LPokr] = MPR (/6c0/)
;DGJ = MXM (16E46)
PET = MPE (16002) _
] Cheining Modbier was brue

Meriory address error.

)
TMAIsO: FM328 (3B01) !
(23A20) [TRA.TRA1T =.STIOPCE (4A12)

- - - - -

contreol crror. \

L8 IOAY-7=C,,7 = BkWD (2647) ]

read backeiaras. ;

TMBOOO : [STIOPME + STIOPCE] = STIOPH (HAOQ = — — —<
(23A14) |
TMBOBO ¢ [TRAT = TRAL (16c44) -—— <

(3¢19) remem bers TRA )
TMSIHO 2 LNEKW O] = BAXM (3034) — :
(4#co3) MES-Z@MCEo-7 @WMDO-7 ¢ BAOOYE '
L[BAWDT] = BAX M (3D34) -— |
MBS 7@ MO 7@MDOS o BA00-16, .

NMD6 Lo BAIT MM D7 to BAKS j

TMB240 : LTRA.NSTIOPH] = FM3/A (5812)
(23a01) TRA#STIONW 7 = FM33IA (5802)

- —— - -

!
|
|
|
!
|
|
|
I
[
|

AQ (2£23)
oAz cues)
[LOAZ (21E12)

OA 4 (21E03,

POK (13D27)
- 2£ 59_1} — -

Aol -5/c8l-E bR

TMS/HO = NMLXO (1247),NMUXO (12418)
(4co3)

dropped Lo clear Mreg,
WNSTI0FHT = MR@ (1300)
memovy reguest

(
s ('%’7_23 = MPR (16co’) |
Transéer |
____________________ - S '
| TMAoo0 iz NIOXO - A GsFor) ,____j .
| (4%coz) dropsbe c/€ar JOre v
: LHAY NMAS, NMAENMAT T = TRA(12E15) 0 | —<
1 franster in channel, \ :
I TMACOD ! 10XM (s001) —_— .
| (23A28) Order to 10A0-7 b
[MPET = STICPME (4A21) P
|
l TMSIH0 ! LTRA.NMPED = CAXM (A2F01) PR I
\ (¥¢o3) MCO-7@MDO-7 toCAreq.
{
|
| N
|
| eer ey ]
| | Lispose of
2Znd. Wordd
|
|
| S/TM = FM33A(5802)
| (5¢is)
I TMAOOO-3: S 3/ (8D30)
L MRQU3DOL) 23A28) bor odd Lor. access.
|
|

& d = MXM (/6E46

?p’o = MPR (16C0!
PET = MPE (16C0Z)

I Transfer in charnel.

L9, 21609
E01
122

TMAI6O : FM338 (3839)
(23420) LABAXO (24cHé)
setlAreg to 05
set oA re3, to Of
Set RK reg. lo 1%

TMBCOO-3: RSA (HEO3)
(23A13)  LRSA.EDJ-NSERVICEL (9F/18)

TMB2Y0-%: FMI4A (5801)
(23A03)

FM3IYA cs801)
S/TM = MPR (16c0/)
(5¢15)

TMAOOO-2: FLCLEAR (19¢18)
(23A29)

TMAOBQ : [MPET = STIOPME (4A21)
(3c36)

?wswf ! [NSTIOPH] = BCXM (14F37)
¥Co3 MCO-7@MDOT to BCreg. '<
TMAIKO ! FM34B(3842)
(23A20) [+ sg,w /
+ STIoPH SNFLCLEAR
+OO.NFAST . FLIZC
pr o Furze o (29€02)
NMPE

rmeo«g 1 [FLCLEAR] = NFLXO (/#833)

(2433

TMBI160 : [FLOLEART = FLXM (20c45)

(3c18) MAO -~ FLOC (9021)
MAI ~ FLIZC (FDY6)
MAZ - FLCC (9DO9)
MA3 — FLICE (JD07)
MAY —«~ FLHTE (9002
MAS —= FLIVE (9001,
MAE -~ FLSIt (9039)
MAT -~ FLSKIP(9D42)

TME240:° LOO.FLCLEAR] = FM2/A (5825)
(23A01) L[O1./LcLEARS = FM2YA(5827)
INFLELEART = FMYIA (5842)

drops bo clear f/a:’.r‘

FM 4111 (5842)
(%fg): RS (we27)

TMAOOQ/1: NICXO (16FO2)
(4c02) drops bo ctear TOreg.

TMAOOO3: ES (1EOY)
(23A28)

TMAIGOD ! EMY/B8 (WA3F)
(23A20) [STroFH] = IOA3 (2/€12)

)

TMB0o40: INSTIOPNT = NFLXO (14833)
drops te clear Slugs.

(2%4c33)

MA2 - fLoc (2009)
MA3Z - FLICE (9007)
MAY —= FLHTE (9D02)
MAS —= FLIVE (?Do;)
MAE —~ FLSIL (903 j
MA7 = FLSKIP(9P4Z

TMB240: FIOLA (13F34)
(23A001)

RS (MELT)
b4 /.
PEzg: KA (ueo) s cueon)
TMB160: [NSTIOPH] = FLXM (20045)
(3C18) MAQ - FLPC  (9021) ToA3 (21€12) |
MA ! - FIIZC (9D46) RSA (I/£O3) J

-t

—-——

Device Controller Interface,



Data flow

Datla

Irn DXI Csior)

Presetl du//.uy Oreder Ouwt

(13F34)

FMOLA ¢ 5832

(" SREALEN (28A17)

MAYRFAD (148/5)

TAveqg. fo o/l Cr

IAred. Lo cll Cr

RKréo, L oall 15

EMPTr (15817)

cricf (loAoz) '
LveAi7 pea gl = NAAE . WABE NKCE. NKDR
LNsA17. BAIE] = KAE .MKBE. NACE. NKDE
CBA] NCAIE] = AAE . KEE . NACE . NADE
\{FA17 . BAIE ] = KAS. KBE. KCE, 4KDE

<

} SCF SERVICE CCNNECTION

|
FI{1A czeo psivez) |
S/TI = RS (weE27) TIS2HC! JAX12(9C29),JXI0( 1/FO5) . ] é
(5015) (v028) IOAO 7 to JAC-T NPOR AN
- JAB (26C1) NIOX LN
TISOOC/ : [IR. r6p10+ FEHIO .MyNUMI=ED (21E33) rr) |
(4p02) NICXC (16F02) 715320 FM24A(5827) EDI(2UETY) VN
aropste clear IOreq. (yo29) JFILL (24815) = N —- E.DIJ/L!})._,{ N

Jrea is Hilled .

TIS160: FI1I8 (4t27) INEDT: RSN (11E03) HCOEIZ) A
(Y0 é) SERVICEZ (13F27) , PAORGIEZZ) Y
hidnls TICS cond TOVS TIS4ce ! [PC.TOAEVENT=STTDE (4A27) PALR (21E20) | ~3
NENCASC (16 F26) (v017) DATAERK(9A30) DAZR (UEIE) 0
ka £0(2/£33) : [ DA3R (206130 ] &
NORD NOWTT= DI (4E07) 775460} [EDT = RSA (neo3) LAY 2EOR) 4
Leela 147, (Y0070  [FO.#SAT = NSERVICEL (9F15) 2LE 10, Q
NIXO (9cor) (LA KGiECy, S

i ops bo Clear Jreg. TISS6C & NIOXO (1€502) LAZR @IL0tg
IoxD (18r45) (4o Areps te chear TO ey, D4R 21€27) | o
DAOR-7R to ICAO-7 INEDT = FI734 Cif 30 ) RSA(//EO <
F | §

(2A02)

"W
LIAE] = RAXJA (30c47,

RITE into fast Memory.

IR T

A T T G TP Y T ST T "\ TP s e AT et

JAD-E te W/RO-8

SWRITE = JFILL . RKO
(328/8) (24815) (31€33)

S/TR = SWRITE, CYCLE
(32A15) (32818) (30A35)

TRS030 ! WRITE (25826) .
(31A3%)

TRSO60 ! JAveqg.to/Rreg.
(3/A30) A/JFILL(:?AZ&; .

4

<
N
TRSI20: NEMPTY (18C3%)
(31h26) IAreq.+1
RK rég.= 1
NIAB (2884%5)
TRLI5EO: W/RAO-§ tc RAO-5 - ~<
(z2421)
TR5250: [FD] = ENDL(9826)
(3/Ac7) remernibers
(
J

e R R s
READ from Fast Memory .
A
( 7 N N
+ + + +
\ ' V 1

(WKA8. NKBB. NKCB.NKDET

SREAD = . SREADEN.NKDB .NEMPTY
(32802) NKFILLY.NMAYREAD)

S/TR =.SREAD.CVCLE
(32415) (32801.) (30A35)

TRSO30! READ (30A0L)

S/TR =.5READ.CYCLE

TRs030: READ (30A0l)

(31A34) (3/A34)
TRSC0: CAreg. lolRrey. TRS5C60; OAreq.to LR rey.
(31a30) [+ =SAA(25845) (3IA30) [RABI=SAA(2 5’3 45)

TRS120: INKABT = KAA C5A%6)
(3IA26) [SAA.KAAT= PATHO (2683 7)
CAreg+l
RKrég 44

TRL230: [PATHO] =MEDEC(13C17)
_ RAOZloKkAO-7

[BCCY TL]=NSRFADEN

EPATHO.RAG] = KAE(24810)

TRS290;: [Becy71] =k FILLL(30A2))
(3IA0S)  L[EMPTY. EMDL] = END2(3827)

INBCCyTL . NEMPTY]

QAreq+l
RKregti

(32A02)

|/

A LKAS . NKEB. NK P .NKD8T

SREAD = 3SREADEN.NKD8.NEMPTY
(32802) NCKFILLE,NMAYREAD)

(32A15) (32802) (30A35)

TRS120: [kA8./#KkBE] = KAB (25A47)
(31A26) [SAA.KABJ =FATH] (26833)

7R 230:LPATHI] = MODE 1 (1080%)
RAC-7 to KBO-7

[BccyT1] =NSKEADEN (27A01)

[PATHI.RABT = KBE(2%4B27)

TRS2Y0: [8CCy7L] = kFILL1 (30A21)
(BIAOS)  [EmrTv. ENDL] =FNDZ (96827)

[NBecyr NEMPTY ] ———

KA. KBE . Nkc8. NkDET

SKEAD =, SREADEN.NKDE.NEMPTY
(32802) NKFILLL.NMAYREAD)

S/IR =SREAD, CYCLE
(32A15) (32802) (30A35)

TRSO30; KEAD (30A01)
(31A34)

TREC60: OAreg. lo lﬁreﬁ.
(31A30) [RAET=SAA(Z5B#5)

TRS5120: [hAB. k&, NKCE] = AAC 25AYH)
(3IA26) [SAA.KACT=FATH3 (26835)
CAregtl
Rk rég + !

TRL230; [PATHI)=MCOOE3C13033)
(32402) RAO-7 to KCO-7
[BecyT1] =NSREADEM(ZTAOI)
[FATH3. RABT = KCE (24811)

TRS290: [BecwT] - hFILLE (30A21)
(3IA05)  [EMFTY, ENDLT = END2 (9827)

>~ TKAB.KB8. kKcs. NKDET

SREAD =,5READEN.NKDE, NEMPTY
(32602) N(kFILLE.NMAYREAD)

S/TR = SREAD-CYCLE
(32A18) (32802)(30A35)

TRS030; READ (30A01)
(31A34)

TRSOLO! CAreqtolKreg.
(3/1AJ0) [RABT =SAA(25845)

TRS 120: [kA8. KBE. ke B]= kAD(25A45)
Q@IA2E) [SAA.KADT = PATHS (26834)
OAreg. +1
RKreq.+4

TRL230: [PATHS] = MODE 5 (20A25)
(32A02) RAD-7 by KDO-7 ;
[Becury]=NSREADEN (27A0]) |
[PATH S, RAET = KPE (24825)

7RS290; [KkD&T= kFILLL (30A21)
(31A05) [EmPTy. ENDL] = ENDZ (9827)

INBCCyTL NEMPTY] — e

NZBC2 .NEND2-NSTMALE

i
P
¥
{

S/TM = NMR@Q.(KFILLL+END2)
&Cisy

TMAOQOM 2 NwiBXC (12R45)
(‘/C‘az) Ariyn Lo ler WEBAD
NSXO /.;fm) .
dicpsloclever Sreg-

TMAOOO., SXBA (30;8)
(23A28) BA rcg to Srcg.

dropped toclear Mreg.

(#co3)
INFLSKTP]= MEQ (13D01)

BAO-/6 =1 ¥

TMAléD: FN24B(3807)

TMS 140 NMLX O (12417), NMUXD C12A18)

?IBKM/U = HAreq. + "ol byles to be stored
BAWD T = BAIT-(8 4 Y2/ by les to be stored.
AI7-18 ar€ increrrenled
above a cctnt o,
BCreg.=¥o/bytes to be stored.

3

WESET UoB25) (23A20) LNBAWO] =MXkF (16E£34) -—
| sels «p WBA-D Kreglo Mr{&. )
LNBAIZ.NBAIE. KABT = WEA(29C26) -— WEA-D to MwA-D .
I “NBAIT.BAIS. kBE ]—‘WBB(Z?&U LekwpT=MIKB(I6E2E) -— ¢
s F_,_!&R.{LW_Q__ +NEA)7, NBAIB. NBCCT KBS, KAO-7 fo MPO-7 , wBA to MwD
3} +BAIZNEAIE. KCE kgo-7 te Mco-7 , WBB te Mw(C
| +tNBALIZ BAIE . NECCS KB =wBC(29c12) kco-7 to MBo-7, WBC to Mw8
% +NBA7. NBAIB - NECC L NBCC2. KC8 Koo-7 te MAO-7, WBD te MWA :
\\ [ +BAI7 .BAIE. KDE TMS5240/1 :WKX O (24805) drops to clear K'reg.
tBAL7 . NBAI&.NECCI. KOE -wBD (4#co7)
W | INEAI7. BAIE , NECCI NECCL . KO8 ) TMBOBO: [MRR-NAWI = STHAE (4A07) , STIOPH (#409)
&}R | FNBALT . NBA I8, NBCct NBCCL NBCC 3. KPE ? :;/z/f}c/?gsl = g{;ﬂé AL 5] = KKAE NKES . NKCG, ¥xDE
- BCCYTL +END2 - #, D.NBAI7. NBAIE] = XD
Q L5 B 1= emay READ (14534 LiwavREAD Waki7 6A16 1 = kAS) NKBE]NKCE kD8
S\ NAAYREAD. BA17 o NBAIB] = KAB] KBE ,'NKC8, Wxo8
(X TMAOBO : {MAYREAD . nBAI7. NBA 18 = NKAE, NKBE, NKCE, ¥KO8 LWMAYREAD. BAI7. BAIB 1 = KAB, KBS, kc& wxod
[ l C3C36) [MAVREAD .NBAI7.BAIE J = KAB NKBE NKCE NKDE
e LMAVREAD . BAIZ . NBAIE] =KAS8 , KBE ' NACE NKDE TMBI160 2 [28corisT=Z8¢L (15c44) rero byte count.
L IMAYREAD [BaJ7.8A18 1 ZKa# | KBE ) kcB, NKDE (3¢18)
S 4 TMB240: SREADEN (26417)
S | (23A01)  [NzBcT151= MAVREAD (141315)
Sa | ARGp0w) Lzeccris]: STZ28c1 (9p02)
N HE L[AR]= yMRQ (19¢3¢) INZBECT IS NEND2 N STMAE]= FM24A (5827)
[P . 5’;860 TIS.FLOC NSTMAET= FMZ/A (5812)
SO END242 BCOTIS. NFLDC +STMAE] = EMYIA C5842)
TN
L
S b l
Y ¢ - FMY4IA  FM3IA i

Al XBE MDY
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