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BYTE 0 BYTE 1 BYTE 2 ‘ BYTE 3 SUMMARY
1 2 3 4 g 9 10 U 12 15 16 1819 20 21 22 23 24 25 26 27 28 29 30 3
A
» | O
DATA 32-63
> BYTEA BYTE 5 BYTE & BYTE 7 ]
32 33 34 35 3 37 38 39 48 50 51 52 53 54 55 56 57 58 59 60 61 62 63
STATE SCON 1LOS 10CE
1024 512 256 128 & 32 16 8 4 2 1
B ROS ADDRESS COMPARE COUNT K REG 2
ADDRESS : SUMMARY
8 9 10 1 12 13 14 15 16 17 18 19| 20 21 22 23 24 25 26 27 28 29 30 31
2728 29-31 L u |
LOCAL STORE | O]  REGISTERS 0-15 @
M FP 1[0 [ reGIsTERS 16-23 n
WORKING REGISTER| 1|1 | REGISTER 24 !
MAIN STOR ADDRESS COMPARE
C
10 13 20 25 30 35 40 45 50
SCAN MODE DEFEAT STORAGE ADDRESS CHECK PULSE REPEAT ROS IND
INTERLEAVING SELECT COMPARE | CONTROL MODE INSN ADDRESS RIR 1
ROS rla\lze {vaEN LOOP) STOP TIME MPLE STOP SYSTEM INTERLOCK
’ ) L ON POWER
N PROC PROC MAIN PROC] PROC] PROC PROC PROC REG POWER SEQUENCE
OFF COMPLETE
M SYSTEM LAMP TEST CHECK ”
R FLT REV LOCAL STOP DSBL COUNT] SINGLE RPT REG RESET ALLOW IND RESET
INHIBIT | DISABLE
REPEAT CE HARD | INTERVAL INDICATE RIR
STOP TIMER POSITION 4
MAIN STORAGE SELECT LOAD UNIT
RATE
PROCE
D Q INSN CESS SINGLE PSW REGISTER R.O.S. w
Step phivts RESTART SET TRANSFER
00 000
1160601 SINGLE
200010 CYCLE
3lo 01 1 STORAGE
R FREGUENCY ALTERATION REGISTER SELECT e %8s INHIBIT
5o 1 01 e STORE DISPLAY
DISABLE PROCESS 610110
2 ENABLE Zfor
AIR PSBAR sl1 000
9l1 001
S CCR A1 01 0 SYSTEM MANUAL WAIT  TEST  LOAD
81011 BACKSPACE LOG INTERRUPT O O O O O A
el Y1 START sTOP gt ont u LOAD
o[t 101
El1 110
Eli 011
E
PANEL F PANEL G

.
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oL/v)

2 v 3 v 4 v 5 v 6 v 7 v v
DISPLAY NO. 1 DISPLAY |
. CE SEL ATR G REGISTER (WRITE DIRECT) ‘ ATR-2 . CE SEL SATR, G REG, ATR-2
TC P p . ,
VL2 | s | 4 | s o7 |l o [ vl 2 | s | e s | e |7 low]| 2| ] s ] s | 3 | o | s | s
F REGISTER (READ DIRECT) D REGISTER
2 N ) e p , b 2 F REG, D REG
o7 | o | v ] 2] 3 | « ] s | 6 | 7 s-15 | 8 | 9 I w | nl e I 13 | 14 l 15 | l6-23| 16 | 17 18 | 19 I 20 [ 21 I 2 | 23 | 24-31 | 24 | 5 | 2 | 7 | = | 2 ] 30 | 31
S REGISTER
3 3 S REG (0-31)
ui7 I 9 | ! I 2 I 3 | 4 l 3 | 6 I 7 l B-P'S ‘ 8 l ? | 10 I n I 12 | 13 | 14 | 15 lwfzs I 16 ‘ 17 18 | 19 | 20 | 21 I 22 | 23 | 24'131 I 24 I 25 I 26 I 27 | 28 ‘ 29 | 30 | 31
READ ONLY STORAGE ADDRESS REGISTER ROS PREVIOUS ADDRESS REGISTER A ROS PREVIOUS ADDRESS REGISTER B
4 | I | I \ 4 ROSAR, PROSAR A AND B
0 l 1 | 2 I 3 4 | S | [ I 7 8 J ? I 10 | i 0 l 1 I 2 | 3 4 | 5 I 6 | 7 8 9 | 10 | 1 0 | 1 I 2 I 3 4 | 5 | 6 | 7 | 8 I 9 I 10 | 1
SELECT REGISTER
sl I PAM/RCU I cu | . SE SE. CE 5 I | loce 5 SELECT REG
0-7 e | 3 v L2 | s | | aas | 1 | o | s | s | s l 6 l 7 | e Jie] o | 10 l | | e | 3 | 4 I 24-31 | l I | 1 I 2 | 3
L REGISTER
& 6 L REG*
0’:7 | 0 l ) | 2 I 3 I 4 | 5 I $ l 4 | a—Pls I 8 | 9 I 10 l n J 12 | 13 | 14 I 15 ] 16:23| 16 I 17 18 | 19 | 20 l 21 | 22 | 2 | 24531 | 24 I 25 I 26 l 27 | 28 | 29 I 30 I 31
' M REGISTER
6| p » , 6 M REG*
32-39| 32 I 33 | 34 | 35 | 36 | 37 | 38 I 39 l 40-47 | 40 I 41 | 42 | 43 | 4 l 45 | 46 I 47 | 43-55| 48 ] 49 50 | 51 | 52 | 53 | 54 | 55 l 56-68 | 56 | 57 | 58 | 59 | 60 I 41 | 62 | 63
’ *Selected via INDICATE ON
ROLLER 1 POSITION 6 switch.
DISPLAY NO, 2 DISPLAY 2
ADDRESS TRANSLATION REGISTER 1
1o P N P 1 ATR 1
0-7 | o | J 2 I s | 4 | 5 I 6 l 7 | 8-15 I 8 I 9 I 10 l 1 | 12 l B | l 15 | w2 | 16 I 17 18 | 19 | 20 l 21 I 22 | 2 I 23 | 24 | 2 | 26 | 27 I 3 | 29 | 30 I 31
2| ceec | PADD FULL SUM | ‘ pg\clgés' PADD HALF-SUM RROR [———ROS PTY =y TLS;ADDFE 2 CHECK REG 1
ey | 47 | 85 | 16—23| 24-31 | 32-39 l w047 | 4855 | se-63 | 6467 PTY | 47 | 815 | 1623 | 24-31 | 32-39[ 40-47[ 48-55 l 56-67I TGR | | | | 2-42 | 43-68 a9-99| SUM | Sum
T REGISTER )
3 e 3 T REG (32-63)
239 | 3 | = [ | 35 | 3 | o | = l 3 | 4of47 | 40 | 4 l 42 | 43 l 44 l s | 6| & | wfss | s | o] 00 | = l 52 | s3 | 54 I 55 I 56‘;3 | 56 I 57 I 8 | & | @ I 61 | 62 I 63
w B c D F INGT AND EOP £ EMIT F MISC CONTROL PART 2 G MISC CONTROL PART 1
4 FAA CONTROLS AB, IC INGATES LS-T LSS ST, D, Q, G, PSW INGATES FLT - AFIELD SD ——————E, R INGATES e FLT B FIELD SE) FLT C FIELD . ROSDR (0-35)
0 | 1 2 | 3 | 4 I 5 6 | 7 I 8 | 9 10 l 1 12 | 13 ! 14 | 15 l 16 17 I 18 l 19 I 6-22 21 I 22 | 23 | 24 25 | 26 I 27 I 28 I 29 I 30 31 | 32 l 33 | 34 l 35
X REGISTER
5 P e P P 5 X REG (0-31)
o7 ] o | 2] 2 | s I 4 I s | s | 7 les] 8 | o I 10 ] 11 | 2 | s | e | s lle-zal w6 |7 | e | e | 20 | a | 2 | 25 | 24 | 24 | 25 | 2 l 27 l 2 | » | = I 3
6 K REGISTER .
P 6 K REG (0-31)
0-7 |°)o l 1 I 2 l 3 | 4 | 5 l 6 | 7 I s-Pls | 8 | 9 l 10 I 1 | 12 l 13 I 14 I 15 llsfzal 16 J 17 l w | e I 20 l 21 l 2 l 23 I 24’131 | 24 l 25 l 2 ] 27 | 28 | 29 l 30 | 31
DISPLAY NO. 3 DISPLAY 3
STORAGE REQUEST MANUAL CONTROLS FLT CONTROLS orn
MA .
! SET (INSERT, 3 |PAGE! RPT INSTR — PULSE MODE PASS | BLOCK , FORCE , INSTR (SINGLE, CHK , INHIB | RPT FLT | ROS rOEFEATINTLY=Y pack | cnst DIAG ! iIT ETLESQI mer
ic | o | ar | kev | wey |cvei [im | aps | nir | oy | it | stor |siock | putse |intrer] Apor | step | evele | summ | cLock | TesT | rest | rest | scc | syne [norev] rev | seace | toe I'sonos| oiac |reease] 1ic | cae
2 Q REGISTER |
2 Q REG (0-31
037 I 0 ] 1 I 2 | 3 I sl s | e | 7 | s-ﬂs l 8 I 9 l w |l n ]z le]ulos l 16523 | 6 | v | 18 l 19 l 0 | 2] » | 23 l 24631 | 24 l 25 I % | | 2 | 29 l 30 I 31
A REGISTER
3 ) 3.  AREG(0-31)
o7 [ o | v | 2} s |« s ] 6]l 7] 815 e | o ol Lz | ] s | 16’:23| o | 7w o] a2 | = | 231 | 2] 5| 26 | 2| 5] »] 2| =
HW H NA,AD K J
4 EXTD LS LAR CONTROL STOR REQ SET MARK NEXT ROS BASE ADDRESS . Y BRANCH X OR Z BRANCH ‘ wev | rr 4 ROSDR (36-68)
36 | 37 38 I » | o | & | o 8 | w4 | s | 4 47 I s | o | o | s | s | 53 | s4 | ss | 56 s7 | s | 50 l & l 61 6 l 63 | o | s | e | & | e ADR A | MODE
tOCE INTRPT N REGISTER
5 PERMIT 10CE 10CE MACH CHK SEL 10CE 5 IOCE CTLS, N REG (0-15)
1| 2 3 l 1 ]2 | s | |2 ] s n;::lgr :E\g '?gTRE 057 l o v J 2] 3| 4] 5] s | 7 | s_Pls | s 9 Lol n] 2] [ a | s ,
Y REGISTER )
6l , R R 6 Y REG (32-63)
32-39 | 32 I 33 ‘ 34 I 35 [ 36 l 37 l 38 l 39 I 40-47 ‘ £ | 4 | 42 | 43 l 44 l 45 ‘ 4 | 47 I 48-55 l 48 I 49 | 50 I 51 | 52 l 53 I 54 I 55 I 56-63 | 56 | 57 | 58 I 59 | o) | 61 | 62 | &3

Diagram 6-2. CE Roller Switch Indicators (Sheet 1 of 2) .




TusS‘c9 (0L/L) WAWAA T0-10TL

2 v 3 v 4 v 5 v 6 v 7 v v
DISPLAY NO. 4 DISPLAY 4
PROGRAM STATUS WORD PSW PROGRAM MASK
| SYSTEM MASK IC | COND CODE | FXP  DEC  Exp  LOST | MACH SUPV PROGRAM INTRPT INTRPT PRI PSW
P BT [ P ASCIL | MC | WAIT | PROB| NO | IN 2 ) |OVFLW| OVFLW UNFLW | SIG | CHK | CALL |
o7 o [ v Lo s | & | s L e 1 7 [es] s | 9 | w0 [ o 520 N | 15 | rerey | swe | 3¢ | s % | w | s | 3 |inmeer |mmer | s L4 | 2 | o ] 2
Q REGISTER .
2|, 5 R 5 QREG (32-63)
2w | 2 | = | 3 | a5 | 36 | & | 38 | 3 |wer| o | o | 2 | » | | s | 4 | v | wss] | | 50 | = | s | 53 | s | s | se3| 56 | 57 | s | s | 0 | o | 2| &
B REGISTER
3|, . . . B REG (32-63)
vy | @ | @ || s || v s | » |on] 0] ol o | o | 4] 6 | 6| & |as] 6| » | so | st | o2 | sa | s6 | 55 |ssea]| 56 | 57 | s8 | 55 | @0 | 61 | @ | e
4 " A SIDE CTL SERIAL ADDER ‘B SIDE CTL SERIAL ADDER ° PADDL CONTROL EW GATE ONES PA ,Rxa—q: AB, IC, F—=PB v ST, DA—PA Y E, Q—»PB EDIT ROSDR (69-99), EDIT
EXTD P 3 RT STEP !
o | n | n| » | 7 u sl w | nl|ln]|n» | w0 s | e | e | 84 |asea| 8 | & | 8| & | w | oo | 92 | o5 | o6 | 5 | 96 | o | o | o ic | s |eave| msc
STATUS TRIGGERS INSTRUCTION FETCH CONTROLS EXTERNAL | NTERRUPTS PR
5 BR I e cE2 3 4 TIME STATUS, INSN FETCH,
PS  (INSTOR, INVLD | INVLD | NOT TCAT | CONS IOCE | IOCE | 10CE GATE EXTERNAL INTERRUPTS
Al sl clo]l e ]es | v sock| 1+ | 2 | s | exec | | cmer | rercr | Aodk | Aook | AvaiL | wo | o [ wo | w0 [umT|sic | wo | m | wo | oo | mr | oar | 1| 2 | TGR
EXTERNAL REGISTER
sl , , 5 EXTERNAL REG 0-31
o7 | o | v | 2] 3 L« ] s | 6| les| s | o w0 | n| e [ s | v | 15 |rees]| 16 | v e ]| a] 2] |20 | 24 | 55 | 26 | 7] m | » | s | @
DISPLAY NO. 5 DISPLAY 5
PHYSICAL PSBAR PSBAR COUNTER LOGICAL PSBAR PROGRAM |NTRPT
LN I , P : , At SYSTEM MASK s PSA LOCKOUT PSBAR, SYS MASK, INTRPTS
9-12 | s | w0 ] n l 12| 912 | 9 l 10 1 I 12 9-15 | 9 o | 12 | 13 | 14 [ 15 ! 1¢-|9| 16 17 [ 18 | 19 | pseA , l | 16 | 7 | 18 | 19 [ stop | 1 2 3
Jev | Lowrn | sien | mate| shevy | V| O osaL ADDR SEQUENCE FLT COUNTER FLT CHK ROS TEST SEQ o
2 ™ R - MCW AND FLT CONTROL
CE TEST ADDR LFTHE | unet |conor| ersir o | v 2| s | 4 o | vl 2] s o | o | | e | | | | pass | FAIL ERR mmsc | 1
:
R REGISTER E REGISTER
8 . : RREG, E REG
oy Lo |+ 2] s | s | s 7| s1s | s | » o | n 12 13 14 5 | oy Lol v ]2 s | a]s | ] 7| 815 Le | o | ol w2 ] | ] s ’
s 0-3l 132-63 T32-63 T32-47  T48-63 | K00-31 D8-31 D8-31 08-31 FMTO | FMTN | FMTW | IC | A0-31 A4-7 AB-31 B32-63 B6d-67 A6-31 B32-67 Bo4-67 EXCS-6 F4-7 HOT1 EB8-11 EI2-15 FB-11 Q415 Q20-31 Q3647 Qo263
4 [32-63 32-63 31-62 48-63  48-63 32-63 8-31 7-30 40-63 PA PB_ 40-63 32-63 47 8-31  32-63 64-67 4-29 30-65 28-31 2863 60-63 &0 5659 0-63 52-63 52-63 GATE CONTROL TGRS
c T cu | T e TmJean [ 1] c] [ 12 12
CONFIGURATION CONTROL REGISTER
5 STATE SCON s SE/DE cE 10CE R
£ IS A P A N P A B D B D I P i P P B DS SR D P R R R I P
DIAGNOSE ACCESSIBLE REGISTER MASK
6 b IJOCE | JOCE 1OCE ' | p SE SE/DE p PAM/RCU TCU b CE OWN CE l DAR MASK
07 | 1 | 2 | | 3 vl o2 Jes] 3| 4| s 6 17 s |5 | I 16-23 | [ . | 112 | s | 1| 2 ] s I 24-31| orc | oss l I v 2 | s ] s
DISPLAY NO. 6 DISPLAY 6
PARALLEL ADDER LATCHES
(- . , . PADDL (32-63)
2| 2 | s | | s | % l v | % | % |ow] © | & | 2 | 8 | | s | ]| & lasss | 6 | a9 | so | st | 52 | 55 | 56 | 55 | sess | s6 | 57 | s | 9| o | & | | e
Y MARKS ST LS ADDRESS REGISTER INHIB B REG ABC PADDL sTC MARK, LAR, B REG,
P | PTY s | srore | 1@ P P Ls ABC, PADDL, STC
o7 | o | v 2] s Ja s |6 |7 Jaw| o | 1] | 3 | o [weme [were | 1or |oaer | o0 | &5 | & | & o |1 | 2 I sr | o | & | e | & |san]| o |1 | 2
SERIAL ADDER LATCHES INSTRUCTION COUNTER
3 P P P : P SADDL, IC
o7 | o | v [ 2o s | 4] s | e | 7 {eis| s | o | 0| n Lz [ s | | 15 |iens L w6 | v ]| w]a L 2| 2 | 2 |oemr | 24 | 2 | 26 | 272 | 28| » | 3 | =
DIAGNOSE ACCESSIBLE REGISTER
af I0CE 1 10CE 2 I0CE 3 R SE/DE ELC R PAM/RCU  ELC TCU ELC . CE OWN CE ELC | DAR
07 | o« | s | o | o | b i 2 s | s s | s Lo |7 1s s |1 | 1 | | HERE l 1 ]2 | a 24-31[ orc | oss | 2 | s ] s
CHECK REGISTER 2
5 3TOR UNIT CHECK D s | rest | stor I Y | P | ST | Anok DATA | FEICH | L0S Gk | B | ey e ot | Py seur ROS | ADDR | LOG | kDD CHECK REG 2
0 1 2 3| MODE | moDE | 360 | cHK | crk | To | chk | chk | chK | sent | | gese | cx | cux | cnx | ik | conr | AT Losou | cie | ek | weo | To l | |
LOGOUT OR WRAP DE WRAP MAINTENANCE CONTROL WORD
o SELECTED STG ID DG SELECTED , CVG SELECTED v prorce) NV e MCW (32-51)
23| o | v ] 2| s o | ] 2 | 3 Jawoar] o P2 s | o] 5 | | op I REQ |48-55 SE 1 | PTY |CH|<s DE I | | I | | | | l I | | |

Diagram 6-2. CE Roller Switch Indicators (Sheet 2 of 2) |
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SISl9

2 v 4 5
Not Test
Allow SC (CC) Control Allow SC (CC) Control
CE Select A
CES Intk K A
stem-In e
4 U i or Allow Subsystem Reset
State 1 or O or Test
l PX311
Allow CE Subsystem IPL or PSW Restart
A ¢
I_— Allow CE System IPL or PSW Restart
360 Mode Pb
360 Mode Pb A
KWwW301
ROS Transfer Pb
ROS Transfer Pb A
KW361
State 0 or Test
Check Reset Pb
Check Reset Pb . A
KW371 —
Test
A Reg Set Pb
Reg Set Pb |
KWwW361 Begin Reset
ROS or FLT Test Mode
FLT Subsystem Reset
Backspace 4 (Any pushbutton)
Backspace A or 1= Log CPU OR ——-——-D
KW371
CE Logout Pb A
KwW371
-
A KWo11
SC (CC) Set IC OR Set IC Pb
' KW341
CE Set IC Pb A
KW341
>
Sheet 2 — ]
SC (CC) Start A op |rtre
KwW341
CE Start Pb A
KW341
OR Gated Common Pushbuttons
CE Load Pb
CE PSW Restart Pb
CE Reset Pb
1
SC (CC) Display A Display Pb
OR
KW331 4,—
CE Display Pb A
Kw331
—
$C (CC) Stop A or Stop Pb
KW341 ‘
CE Stop Pb A
Kw341
—
5C (CC) Store A or |stere
KW33i ’
CE Store Pb A
Kw331
SC (CC) Interrupt A or Interrupt Pb
KW331 I
CE Interrupt Pb A
' Kw331

Diagram 6-3. Pushbutton Signal Generation (Sheet 1 of 2)

6-3,Sh1 (7/70)
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2 v 3 v 4 v 5 v 6
( CE Load Pb
H
DAllow CE System IPL or PSW Restart A
D
Kw321
DA”OW SC (CC) Control OR Sysfem IPL
SC (CC) Load A
Kw321
— System PSW Restart
DCE PSW Restart Pb A
KWzl OR
Subsystem PSW Restart
. |
Allow CE Subsystem IPL I External (System) Reset
Dor PSW Restart A . External Start
KW321 External Stop Begin Reset
Manual _1 A
A Hardstop OR
Kwa321
OR -Subsystem IPL KC031
SC (CC) Subsystem Load: A
J Kw321
Sheet 1
Allow Subsystem Reset
8 Subsystem Reset
CE Reset Pb A
[ _
KW311
I___ Sheet 2
Inhibit Oscillator (Main Storage Access) A
KWO005-
@ Gated Common Pushbuttons OR
External (System) Reset
External Start Gated
-External Stop Gated
.Power on Reset Gated
D FLT Subsystem Reset .
KWO005 | — OR Allow Switch SS
Sample SS A
(Only first 'sample S$S signal after depression of a
pushbutton fires singleshot)
Switch SS
3 psec 125 ns
| Delayed SS
Any Pushbutton A SS DLY
P ic - )
L (Pushbutton Logic - PK041/51) WoT R N
A Short SS

-3 usec_—.'
{
Switch SS ) ;
Delayed SS
— l" 125 ns
Short SS —

Diagram 6-3. Pushbutton Signal Generation (Sheet 2 of 2)
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Diagram 6-8 Diagram 6-7
System or Sub- CE Machine
system (PL or Reset and

PSW Restart Force Address
KW031 y QY041, 003
; °r
Set manual® | Disables interval
. trigger. | timer and RATE
switch.

y ¢

Reset STAT D and 'block
I-Fetch' trigger.

Load I's into
Dand T.

!

Load LSWR with
Vs from T.

Transfer LSWR to S.

Place contents of
ADDRESS switches

QYo41, 892

STORE PB

depressed

Load 1's into D.

DISPLAY PB

STOP LOOP

depressed

Place contents of
ADDRESS switches

into D.

Transfer E(8-15) to

f
: Save contents of E. |

Load I'sinto D.

Reset 'branch invalid
address' trigger.

into D. B(56-63).
— I
Transfer E(8-15) | Save contents of E. Transfer D{16-23)
to B(56-63). to E(8-15).

y

Place contents of DATA
switches intoSand T.

'

Transfer D(16-23)
to E(8-15).

v

Transfer D(21-23)

to STC.

Store T into LS
per E(11-15).

Diagram 6-4. Stop Loop Routine (Sheet 1 of 2)

Load I'sinto F. .

MAIN or

MAIN BYTE

Set 'program store
compare’ trigger
per address store
compare test.

Load 1's into F.

MAIN or
MAIN BYTE

Inhibit storage
protect.

KWO031

Reset 'stop' and

Y

Set 'gate 1-Fetch
invalid address'
trigger.

y

Set 'instruction
storage fetch®
trigger.

Y

Transfer data from

LS to T per E(11-15).

v

Y

Issue 3-cycle main
storoge request (per

Restore original
contents of E(8=15)

[A(56-63) to E(8-15)] .

address in D).

'

Piace data from
main storage
into ST and AB.

!

Restore original
contents of
£(8-15) [ A(56-63)
to E(8-15)].

Add 8 to address in
D and place into IC.

Load I'sinto F.

‘manual’ triggers.
QY051 + ‘
Place of aredl
ADDRESS switches | End op. l
into D.

Load 1'sinto D.

Place contents of
ADDRESS switches
into D.

avest

Transfer address
fromD to T.

Y

Reset 'stop’ and
‘manual’ triggers.

v

Transfer T(40-51)
to ROSAR.

Load l'sinto T.

ROS

TRANSFER PB
depressed,

No

REGISTER
SET PB

Diagram 6-8

System or Subsys~
tem IPL or
PSW Restort

Diagrom 5-809

Set Address
Translator,

ATR
select

Received by a r
7201-02 ]
|
|
S 4
D indicates address |
of next instruction. |
|
|
L

Subtract 8 from IC
and display
address in D.

Yes

Subtract 16 from IC
and display
address in D

I— .



TUS‘v9 (0L/L) WAWHA T0-10ZL

v (<] - [F] [ pOWER ON RESET ROUTINE B

Power off status.

Restore original Inhibit storage protect. Fetch instructions Fetch instructions
contents of E(8-15) 9P from main storage from main storage geis'e“s:bon/m
[A(56-63) to E@-15)]. ¢ and place into Q. and place into Q. pushbutton.
Issue 4-cycle main ‘ ‘ -
storage request (per Transfer instructions . Transfer instructions | IC equals contents Execute power-on
address in D). from Q to R per from Q to R per | of ADDRESS sequence.
D(1,22). D(21,22). Il switches plus 8. l

!

Fetch instructions from .
main storage per |C and
place into Q.

I Power on reset. I

Force address 008

STORAGE
SELECT sw

position

MAIN BYTE

Set mark trigger to power~-on-reset
per STC, * microprogram.
Set mark tri 0-7. Set ‘gate invalid
©F mark friggers address' trigger. QYod]
008 y
fl [ oI
¢ | Set 'manual’ trigger. I ) Stops usage meter
* ————— et —— —— . | ‘ : and disables
\ Add 8 to IC. | equals contents n interval timer.
R iginal {  of ADDRESS Sm%ti(?:et?sg;s FT q L
e:‘t'c;re. o:‘)lé;mu L I switches plus 16. 2 -
COl nts
E(8-15)[A(56-63) “ <
to E(8-15)]. STOP pushbutton, address compare Set E(8-15)to 1's,
stop, instruction step, External stop,
¢ Logout PB Lth (after scanout is
completed).
Store data per l Gate 1's to Tand D. I
oddress in D . ¢ /
ond mark triggers. ‘ Reset IC fo T.
T Gate 1's to LSWR
Set 'stop' trigger. |  Forces address 026 (24) and S reg. ‘
| (hex) into ROSAR -
1 af end op. ¢
- Store O's from T into | Clear LS. —I
Qvo41 - LS per E(1 !
026 Y Gate DATA keys to per E(11-15).
| S and T Regs.
Set 'manual’ trigger. | Stops vsege meter
| ond disables *
interval timer.
| ‘nerval timer Gate T (32-63) to Subtract 1 from
Y ' external reg. E(11-15).
Load 1's into F. +
y R L Gate 1's to F reg. No Yes

!

Load CCR, ATR,
or PSBAR per

REGISTER e e ___J

SELECT switch.

COUNT F  QY041, 83A
DELAY <

ROUTINE y

[ Subtract 1 from F, |

.
|
|
|

] |
|

Reset STAT D and |
|
|
I
I
|
|
|

'block I-Fetch' trigger.

Diagram 6-4. Stop Loop Routine (Sheet 2 of 2)



6-5

Pushbutton Gate

STORE
PKO41

s g

ROS Bits 62-65 Eq 0010

ROS Bits 66-68 Eq 101

Ds122

DISPLAY
PKO41

_ %

ROS Bits 62-65 Eq 0011

ROS Bits 66-68 Eq 001

l— Ds122

SET IC
PK04)

%

Z Set ROSAR 11 Normal

ROS Bits 66-68 Eq 111

OR

DS122

START
PKO41

%

Not Inhibit Next Address 10-11

ROSAR(11)
Roller 1
Position 4
Bit 11

Not Clock P3 Blocked

ROS Bits 62-65 Eq 0100

RX111

:

ROS Bits 66-68 Eq 010

I Ds122

ROS TRANSFER
PKO41

o——

ROS Bits 62-65 Eq 1010

1PL or
PSW RESTART
PKO41

DS122

REGISTER SET

Test On

ROS Bits 62-65 Eq 0101

ROS Bits 66-68 Eq 100

.

ROS Bits 62-65 Eq 0011

A

—

ROS Bits 66-68 Eq 110

| Ds151

Diagra.m 6-5. Stop Loop Monitored Pushbutton Gating

(7/70)

DS171

11

-
ROSAR RX
0 1




2 v 3 v 4 v v 6
Console Logout Latch (TON Stop Tgr) -
External Stop
Sample SS ‘—
Not End Op Tgr A STOP Branch or Normal End Op Exceptional
> A Condition to |-Fetch 'Se;e?kl:c_l;
~Fetch Tgr
q | ™ Roller 3 (Diagram 5-16)
Reset Interrupt Tgrs Position 1
A Bit 13
Stop
Instruction Step l — OR T N
F Reset ’
IF Rese A Not Time Clock Step or Interrupt -I_
| — KM831 J—" 2110
| KWO031 -
ROSAR RX
Switch SS A 0 1
Force ROSAR (6,9,10). :
t Branch to ROS Address 026 (Hex)
y 'S):é)g“ Manual to Stop Loop Microprogram.
o I-I
Not Osc A Sampled Latched Lines
Manual
A T CPU Clock Stopped
Set Stop Loop Tgr (1—=Stop Loop in Order) Set Block Tgr
- ——— Disable Interval Timer
Delayed Singl t
e. f]ye inglesho OR §— Set Repeat Instruction Adjust Tgr
Initial Program Load Status Kwo3l Reset Repeat Instruction Initialization Latch
Restart or Log CPU OR — Set or Reset Pulse Mode Adjust Tgr
R Manval or Not Pass Pulse
Rst Stop Loop Tgrs Not Pass Pulse Tgr
Reset Stop Tgrs
(Not) Osc A Sample Latched Lines
Block Interrupts
Interrupts on Start
L
Reset (F1) | a Roller 3
-] OR Position 1
Reset Manual Controls KwW021 Bit 14
Block
Interrupt
(Address
Sto Addr Comp Sync to A and B and C and D - Compare)
[Af 7
System
Console
ADDRESS H (Stop or
COMPARE  sTOP A Loop)
[e OR
PROC OR
557 ’_KWOH Address Keys to D Address Keys
Allow SC : A Cate Address Keys fo D(in Set IC Micro Program) A to D (0-23)
KWO001
Compute N
Element —
ADDRESS A
COMPARE  STOP Data Keys (40-63) Data Keys
PROC to D (0-23)
A
LOOP OR |—4
Allow CE A Px241 Loop Trigger
ow (Pushbutton Gate)
' - Kwoo1
d_{ Not Manual A Loop Loop Trigger
Storage Address Compare Sync to ABCD T A (Set IC Pb)
Loop . Loop Branch Tgr
Branch KW001 (Start Pb)
KW001 AR T
Machine Reset
OR
KW001

Diagram 6-6. Stop, Manual, Address Compare Triggers, and Block Interrupt Latch (Sheet 1 of 2)

1lndiccfes also on the SC or CC control Panel

7201-02 FEMDM (7/70) 6-6,Sh1



ADDRESS COMPARE
switch set to
STOP or LOOP.

CE completes exe-
cution of last in-
struction and fetches
new instruction.

Addresses
compare
equal

Set 'stop’
frigger.

!

Complete execution
of current
instruction and
enter stop loop.

ADDRESS

COMPARE STOP

3 v

I For STOP function: ADDRESS
switches 8-28 set to desired

ADDRESS switches 8-28 set to
l branch address; DATA switches
40-60 set to restart address.

!

stop address. For LOOP function:

Branch from stop
loop into set IC
micro program.

| Diagram 6-4, Stop Loop.

[ .

| New instruction address at SCI
is compared with address in

|  ADDRESS switches 8-28.

L

l

Stay in the
stop loop.

Execute SET 1C
and return to
stop loop.

I 'Gate DATA switches to D-reg’
(brought up by 'loop’ trigger)
overrides 'Gate address switches

microprogram). Therefore, IC
is loaded from the DATA

| to D' (brought up by SET IC
= switches via D-reg.

Set ‘loop
branch' trigger.

Results from 'gate address
switches' line brought up
by 'SET IC' microprogram.

Y

Brings up 'Start Pb' line.

- — — ]

Take START PB
branch from
stop loop.

. Fetch the instruction af
the location specified
by IC.

-

Set 'loop'
trigger.

Gate DATA switches 40-60 to
D. Bring up 'pushbutton gate’
and ‘set 1C* lines.

]

Diagram 6-6. Stop, Manual, Address Compare Triggers, and Block Interrupt Latch (Sheet 2 of 2)

6-6,Sh2 (7/70)



2 v
System or Subsystem |PL
System or Subsys PSW Restart OR
External (System) Reset
External Start
External Stop —
Manual A
Hardstop OR
KWO005
Kwall
Switch SS A
Sample M I Li
ample Manual Lines or
*—
Pulse Mode SS A

Not Switch SS

Not Pulse Mode SS

Notes: .

1. Power on Reset: Force ROSAR to,
00B (bits 8, 10, 11, Clear local
store-enter stop loop, QY041).

2. Other Resets: Force ROSAR to
003 (bits 10, 11 - Stop Loop -
QY041).

3 v 4 v 5 v 6
Switch S5
A
Begin Reset @ L
. Reset Manual Controls
Scan Machine OR
Power on Reset SS Reset to MC
Sample Manual Line KCO31 —|
Not Switch S5 Or | Reset Gates A and 8
Force ROSAR 10
-
Pulse Mode Tor oR Reset Gates D and E
PM Initialization Tgr A I Machine Reset
Pulse Mode 5SS
Force am
Address KCO031 OR Machine Reset Not Log Reset BCU
-
OR Machine Reset Not Log Reset
- KCO31
-
Check Reset Pb
Not Delayed Switch SS A OR Error Reset Gates A and C
Switch SS OR
FTL Check Reset
i -
KCo31 OR __Error Reset
Error Reset Gates B and E
KCO031
ROSAR Bit 10
Man Ctls Force CROS Address (KC031) Set ROSAR 11 Scan + MC (DS208) 'ROSAR Bit 11
Power On Reset SS (KW311) Power On Reset Gated (RX003) ROSAR Bit 8

Diagram 6-7. CE Machine Reset and Force Address

7201-02 FEMDM (7/70) 6-7-



&

CONFIGURATION OR SYSTEM CONSOLE
o CE SELECT switch set. 'CE Sel (X)'
o MAIN STORAGE SELECT switch set. | *Lood Store Sal 007 ]
o LOAD UNIT select switches set, T | Lt
o SYSTEM INTERLOCK key on. Lood Chon Sel (0'
e ENABLE SYSTEM IPL pushbutton Load Unit Addr (X) -
held depressed (CC only). 'System Load' o
© LOAD pushbutton depressed,
A
—
COMPUTING ELEMENT
PKO41 I
e MAIN STORAGE SELECT switch set, l
o LOAD UNIT select switches set,
e SYSTEM INTERLOCK key on. |
o LOAD or PSW RESTART pushbutton depressed, |
o (Not selected by CC/SC with its )
SYSTEM INTERLOCK key on.) }
CE performs |
Y IPL function for
$C/CC using - ———
SC/CC inputs,
KW005 +
I Begin reset. J ANY. SYSTEM ELEMENT
(Not in test)
KW401
1000-usec 'System Reset'
systemreset, | >> |
KW401 Reset element,
Turn on all SCON bits,
Set 2500-usec SS. -
(Allow time for
|OCE to reset.) |
KW411 {
Reset own DAR mask,
PSBAR, ATR and CCR
(all SCON bits on).
‘}Set own ATR slot 1 and
PSBAR equal to SE
selected by MAIN
STORAGE SELECT switch,
Set own CCR per LOAD
UNIT switches.

Diagram 6-8A.

6-8A (7/70)

System Operation: IPL or PSW Restart

Functions
performed by
L | W . s ST s
Restart Ccc/sc CE JOCE SE TCU
—\ Reset any other system element not in
(IPL only) System Reset »- oSt (CEs, 1OCEs, SEs, TCUs, PAMs,
‘o { RCUs).
® SCON $ SCON any other system element with
% % % issuing CE's SCON bit on and not in
® SATR test.
SATR Response %
el SATR
SATR
o e
SATR Response \\)
-t T T ._-lﬁ.—____-.__._.___.—_.___ ———— - —— e ——_—, e e —_—_——————
I *—
l' ‘Q\ Read .
| Data ‘3
! C
A I . . _ Y J:S‘-_:q. e —
! PSW 0 Data |

Legend:
® CE selected by CC/SC if IPL is initiated at. CC/SC,

CE at which IPL or PSW Restart is initiated,
1OCE and TCU selected by SC/CC or CE LOAD UNIT
switches, SE selected by SC/CC or CE MAIN
STORAGE SELECT switch,
Signal origin
Signal destination

a

COMPUTING ELEMENT

Kw401
| Set STAT G. I
KW401 ¢

STAT G and the 'timing gate'
trigger develop SCON,

r "Set STAT A, J

KCO031
DS208 QY041

I Force ROSAR to 003, L

STAT A and the 'timing gate'
trigger develop SATR, STAT G
overrides STAT A when both are on.

KW411
[ Enable IPL-PSW brunch.J

¥ Q041,888

Branch from the
stop loop.

pQY061,890

CE entry to the stop loop
(Diagram 6=4, Stop Loop Routine).
Begin ROS control.

Put all 1's into
Select register,

QY061,894

All elements not in test will be
selected to receive SCON,

From own CCR gate
Configuration Mask into
ST for SE; into External
register (on Control Bus)
for other elements,

Sample Configuration Mask:

SE CE

State] SCON 1OCE

IDES

KX091 QY061,894

1LOS

X
x
X
x
x
x
x
x

. —— . — — —— — ]
(=]
—
N
w

Mask

ANY SYSTEM ELEMENT

'SCON Select IOCE (X)*

Issue SCON, Configure
minimum subsystem per

'Reconfigure Sel SE (X)' (Nof in test and having

MAIN STORAGE SELECT

'Sel +Response TAU X)) * issuing CE's SCON bit

and LOAD UNIT switches

'Reconfigure Sel CE (X)'

(Configuration Mask).
Send the same Configura-

'Sel +Response PAM (X)' *

tion Mask to all Elements,

YYYYY)

.._>>___
y

'Sel +Response RCU (X)'

Receive Configuration
Mask and SCON Select,
Set Mask into own CCR,
Return Response,
(Hardware functions,)

l Ignore response.

I 'SCON Response* _< E I

4

Diagram 6=9

Common Routine:
IPL or PSW Restart,

Legend:
* True multiplex lines,



Functions
performed by
IPL PSW
Restart cc CE™ |OCEA SES TCUS
[ 2
(IPL only) \ Subsystem Reset Subsystem Reset P~ Reset any other system element
*\ ‘0 configured to the issuing CE,
Reset
P~ Reset any /O configured fo or
. SATR X switched fo this IOCE.
SATR Response 30
'ﬁ SATR
SATR RS
o—
SATR Response 5‘:
T — 7 — T =T w 1 D Y e e
| [ &
: Read
| ) Data %
| C N
Tr— -t "t — —-— —— — _F'SW'O_ — '_‘:—_'q _— —— —— — - _— e — —_—
| Data |
s = ]
) Legend:
m CE which is selected by CC if IPL is initiated
' . at the CC,
Summary of Subsystem Operations: IPL or PSW Restart. CE at which IPL or PSW Restart is initiated.
& 1OCE and TCU selected by CC or CE
LOAD UNIT switches and SE selected by
CC or CE MAIN STORAGE SELECT switch.
@ Signal origin .
O Signal destination
COMPUTING ELEMENT
CONFIGURATION CONSOLE |
'CE Sel (X)' | ]
o CE SELECT switch set, T > Kw40
Load Store Sel (X)'
® MAIN STORAGE SELECT switch set. IL°°d C:re Sel EX; . > | Sot 2500-ueae raver
e LOAD UNIT switches set, - o ?n ° - > I SS. (Allow time for
e SYSTEM INTERLOCK key on. Load Unit Sel (X) > JOCE to reset.)
1
o LOAD pushbutton depressed. ‘Subsystem Load - |
Y |
COMPUTING ELEMENT Y |
| 2500
o MAIN STORAGE SELECT switch sef, I usec
o LOAD UNIT select switches set, | timeout
e SYSTEM INTERLOCK key off. | |
o LOAD pushbutton depressed,
CE performs | l
PL functi
Y ]forclé:nzsl;:; [ —— —‘I I Reset own DAR
CC inputs. Mask and PSBAR,
KWoos -y |
Begin reset, I © KW401 y __
1 P ' et
Stat A and 'timing gate' trigger
Set STAT A,
. | ¢ develop SATR, .
KW401 I 1
' ) KCo31
1000-usec Subsystem Reset
I i At S DS208 y QY041
subsystem reset, r 1 -
e | | l Force ROSAR to 003 : CE entry to the stop loop
| | I ' (Diagram 6-4, Stop Loop
Vg NV Routine),
Begin ROS control,
SE Y ~ IOCE I KWA4T1 L
(Configured to (Configured to I
the issuing CE) the issuing CE) | Enable IPL-PSW branch,
: Yy QY041,B88
Y Machine rese. l Branch from stop loop.
Propagate reset
Machine reset, to configured 1/O, I '
I Diagram 6-9
I Common Routine:
I IPL or PSW Restart,

Diagram 6-8B. Subsystem Operation: IPL or PSW Restart

7201-02 FEMDM (7/70) 6-8B



v 3 v

COMPUTING ELEMENT

Diagram 6-8A

System Operation:
IPL or PSW Restart,

4

Diagram 6-88

~ Subsystem Operation:
IPL or PSW Restart,

|

| QYO061,B99

Set STAT D for
IPL branching,

QY061,899

PSW Yes

Restart

QQ021,A85
Set IOCE bit in
select register, -

KX132 QQ021,A48

Issue 1st SATR, — —

Y

Diagram 5-601

Execute Load
PSW Routine
(Load PSW from

location 0)

'SATR Select IOCE (X)'

'SCON Response'

_______SCONResponse. __ __ __ _ ____< é____ ROAR is forced to 048
Return response,

170 CONTROL ELEMENT

Select
and configured
to issuing

QV118,404

Receive
2nd SATR before

Set ATR 1 bits in timeout '
external register,
Yes Go to halt loop.
KX132 + QQ021,AC2 .
- 'SATR Select IOCE (X)* > QV118,403
::;re::?::elfg bit in > When 2nd SATR falls,
o | check parity of data
Issue 2nd SATR, for ATR 1.
y QQ021,A8C
Set ATR 2 bits in i QV118,434
external register, A,
7/ Receive No
KX132 ‘ QQO031,A8E 3rd Srf”'* bifofe
'SATR Select IOCE (X)* imeou
Issue 3rd SATR, —_—____—————____—_>>— [
Go to halt loop,
} 11
FS531 QQO031,AC4 'SCON Response' i Qu1is, 434
/_____._._._———-—————-—-—-———-—-—-( < Check parity of data
Response for ATR 2, Load

before timeout

Ks031 QY061,89D

¥ QY061,B9A

Hang: BYA,

Set STAT B,
Set IOCE bit in

the select register,

KX129 ‘ QY061,B9F

’ Se,' unifchannel o com c— T A — — —— ——— —— — — — — — — —  —

and PSBA bits in
external reg (on the
Control Bus) and
issue IPL,

Sheet 2

Stat B and the 'timing gate' trigger
develop IPL,

'IPL 1IOCE (X)'

Diagram 6-9. Common Routine: IPL or PSW Restart (Sheet 1 of 2)

6-9,Sh1 (7/70)

both ATR 1 and 2,

Return response,

Normal breakout,
Return to the halt
loop.

(Halt loop)

QK207,84D
QK800,899

Set Control Bus bits
into PSBAR,

¥ QK800,62A

Set up CCWs from
Control Bus data, Take
PSBAR to SAR.

‘ QK800,819

Issue IPL S1IO and
TIO to channel,

4
-

Sheet 2



Sheet 1

v 5

170 CONTROL ELEMENT

Sheet 1

\/

Force hardware
IPL CCW into
channel registers
and execute,

Y

1 From input unit store IPL PSW 0, 1PL
1 CCW 1 and IPL CCW.2 (total of 24
: bytes) into the PSA,

v 3 v
STORAGE ELEMENT 1
r_———---——————(é-—-
1 o
I (hei) Data
1 o | pLpsw o }——-'
UAGRCTNN DT |

[ )

X
i CCWs and/or
X2 progrem
X3
Mw

Fetch and

execute IPL
CCW 1 from
location 8,

———m - — <

F——----

CCwW 1

specifies No

1Sfore N bytes starting at location Xg

:(N and X are specified by IPLCCW 1),

chaining,

|
!
N
Y
I
1

Fetch and execute
1PL CCW 2 from
PSA foc 10 (hex).

ccw 2 No

specifies
TIC

Fetch and execute
the CCW at the
specified address.

Y.

CCw 2
specifies
chaining

Fetch and execute CCW
3 from PSA location 18

(hex). Xq equals 18 in

this instance.

T

Y

Continue fetching and.

executing CCWs until one
is fetched which specifies
neither TIC nor chaining.

”

y QK908, BSF

Test channel status.

‘QKBOI,BOF

Prepare unit and channel
addresses for the inter-
ruption code in PSW 0.

e ——

COMPUTING
ELEMENT Qu801,BBC
Store unit and channel
addresses in PSW 0,
| BBO47 ‘ QUE01,BCD
KX161 Y QY061,BA0 Response" _ Send response
G - -<e-{ T
Response T
before I QT200
I Return to the
halt loop.
Yes(Release 1/0) IPL hang: BAO, l
QY061,A46
Fetch PSW ———————J
from location 0,
Diagram 5-601
Execute Load
PSW Routine.
Legend: Heavy dashed lines indicate data flow,
Diagram 6-9. Common Routine: IPL or PSW Restart (Sheet 2 of 2)
ROS Bits 62-65 Eq 0100
ROS Bits 66-68 Eq 101 A
ROSAR(11)
STORAGE DS151 Rol!e‘r 1
SELECT P.osmon 4
PK041 MAIN BYTE Not Inhibit Next Addr 10-11 Bit 11
o
or Z Set ROSAR(11) Normal A
——O0—pOMAIN _ | Clock P3 Blocked - _L”
RX111
LOCAL -
. ROSAR RX
A 0 11
ROS Bits 62-65 Eq 0000 B
DS122

Diagram 6-10. STORAGE SELECT Switch Gating

7201-02 FEMDM (7/70) 6-9,Sh 2, 6-10



2 v 3 v 4 v 5 v 6

DEFEAT INVLG

NO REV
Roller 3
Position 1 -
, Bit 27 _
E Reg Bit 8 Disable , )
Interleaving
Gt I2 Field to MCW A T . R Defeat Interleaving
Machine Reset Diag 12 Field ' MC462
OR KU031 TEST
L To Even/Qdd Decoder
or (Diagram 4-602)
>~ and
— Parity Conversion Circuit
Kuoo1 (Diagram 4-610)
DEFEAT INVLG
REV
Roller 3
Position 1
Disable Intlv Bit 28
Not Pulse Mode Adjust Tgr A and Reverse
ot . ‘| Storage Addi
E Reg Bit 9 g ’ | Defeat Interleaving
T and Reverse Addressing
OR J
OR MC462
Reset Diag I2 Field Tgrs K007
DEFEAT INTERLEAVING
PKO51
NO REV
O
——O0—»0PROC .
O
REV

Diagram 6-11 DEFEAT INTERLEAVING Switch Gating

6-11 (7/70)



2 v 3 v 4 v 5 v 6
INSN STEP
Roller 3
Position 1
. Bit 18
Instruction
Manual or Not Pass Pulse Tgr Step Instruction Step
L -
A
TEST
] KWO021
RATE INSN STEP Single Cycle or Inst Ste
PKO41 OR Y P
—O—»0OPROCESS
SINGLE CYCLE Not Rate Single Cycle Position
o cve E y
SINGLE CYCLE Single Singl le St Inhibit (to B!
STORAGE INHIBIT Cycle A ingle Cycle Storage Inhibit (to BCU)
-
— A L
OR
]
Kwo021
Rate Single Cycle Inhibit Switch (to BCU)
SINGLE CYCLE
Roller 3
Position 1
Bit 19
'
Pass Pulse Tgr A Reset Single Cycle Mode
Osc D
Single Cycle (to SCI)
Not Manual Tgr A
Backspace FLT or
Log CPU
ROS Transfer
~ L
. BLOCK
Roller 3
A Position 1
Osc B Bit 14
Block
7=
Not Switch Singleshot
A
START KwWo41
PKO41
ot
PASS PULSE
— Roller 3
OR Position 1
Force Address Tgr Bit 15
Switch SS ) Poss Pulse Pass Pulse Tgr
A T -
Osc Sample
Not BCU Hold on CPU Clock A KWO041
Reset Pass Pulse Tgr [
ROS Address Compare Stop or

Diagram 6-12. RATE Switch Logic

B

7201-02 FEMDM  (7/70) 6-12



v 2 v 3 ' v 4 v

Ploce RATE switch in
INSN STEP position.

»y

)
A /
No In stop Yes

f NG )

Set ‘instruction
step’ trigger.

Depress STOP pushbutton
or SYSTEM RESET
pushbutton,

» Y

Y

Inhibit stepping interval ‘ A
timer and pulse mode
operation when PULSE
MODE switch is in TIME
B position.

Diagram 6-4

Stop loop.

Y

Depress START
pushbutton.

A

> Reset 'stop' and 'manual’
triggers (ROS control).

End op.

Set 'stop' trigger during
I-Fetch of instruction.

A

Execute instruction.

End op.

E Al interruptions are
executed (if not masked

| off) before entering

| stop loop.

Interruption Yes

pending

v

Execute interruption
routine.

A

Set 'stop' trigger
during interruption
E (micro-order).

End op.

Diagram 6-13. Instruction Step Routine

6-13 (7/70)



position.

Place RATE switch
in SINGLE CYCLE
or SINGLE CYCLE
STORAGE INHIBIT

4

/

loop

y

Depress STOP or
SYSTEM RESET.

No In s'hYes

A

Inhibit stepping
interval timer and
pulse mode operation
when PULSE MODE
switch is in TIME
position.

Set 'single cycle'
trigger.

Y

Lt B ]

A

Depress START.

Subsequent functions
are activated by
depressing START.

-

Set 'pass
pulse’ trigger.

Gates 1 CPU clock
pulse and is then reset
by 'block’ trigger.

A

Set 'block' trigger.

Resets ‘pass
pulse' trigger.

‘SINGLE CYCLE STORAGE INHIBIT RATE sw SINGLE CYCLE
A position
No Storage
request
Service request.
Diagram 6-14. Single-Cycle and Single-Cycle-Inhibit Routine
RPT INSN
ADJUST Not Program Store Compare
wm) Roller 3 Not External Interrupt Priority
Position 1
Repeat Bit 9 Interrupt Priority
Instruction A
Manua! Tgr Adjust Repeat OR
N B - Not Stat G Al -
TEST —
] KM83t Blocks Lower-Priority
Kwos1 Not Time Clk or Intrpt Stop Exceptional Conditions
OR Stop Tgr A li]
[ KM831
NEOP or BEOP . A p—————————To Block |-Fetch Tgr
REPEAT (Diagram 5-16)
INSN MPLE .
PKO51
OR
~——0——$0 PROC A ose b o
— o o
SINGLE A RPT INSN —
INIT ]
—aOR — ROSAR RX
Roller 3 0 n
. A Repeat Position 1
| Instruction Bit 10 Force ROSAR(S, 8). Branch to
Initialization ROS Address 028 (Hex) (Repeat
KWO051 Stat G = Blocks Loading Q Instruction).
A from SDBO
N Not Osc E
Reset Manual Controls |
KWO51
Not Repeat Instruction Initialization Disable Time Clock
A b
KW041

Diagram 6-15. Repeat Instruction Switch Logic

7201-02 FEMDM (7/70)
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] Diagram 6-4.
L
Repeat .
Continue present single or Multiple
operation. multiple
A Y A —_
I .
PROC REPEAT Disable interval timer. Reset 'repeat | Prevents returning to
INSN switch instruction adjust’ repeat instruction
position ¢ trigger. ! microprogram.
Normal position. ‘
Remain in stop foop until SINGLE or MPLE Repeat instruction
manual intervention e - 4 3 A
occurs. — r microprogram end op. Repeat instruction
'> Set 'repeat instruction | Causes I-Fetch microprogram end op.
adjust' trigger (roller 3, | exceptional condition. ‘
position 1, bit 9). L

Execute instruction
# beginning with 1st
halfword in Q. A

Executes moximum
of 4 halfwords.
Cyclesthrough Q.

[ Depress START. 1 Execute instruction

———

‘ ¢ halfwords in Q per

1C(21,22).
B Reset 'stop' and Instruction end op. ‘
‘manual’ triggers.

* Instruction end op.
I End op. I | Set block
! [-Fetch’ trigger.
A
4 ‘ |
Force address 028 (hex) Diogram 5-27
into ROSAR during Yes
|-Fetch. Interruption
Manual control

!

J Process interruption.

¢ Qvost *

Reset STAT D, 'program
store compare’, and
‘execute' triggers, D,
and IC(21,22).

v

' Set 1's into
ST ond LSWR.

!

Fetch contents of main
storage location 0 and
place into AB.

D v

Transfer contents of
DATA switches to ST.

v

Set mark triggers
0-7 and store ST
into main storage

’ location 0.

Y

| Transfer AB to ST. |

v

Load instruction
halfwords.from main
E storage into Q.

v

Gate lst instruction
halfword from Q

to R.

Restore original contents
of main storage focation
0 from ST.

v

exceptional condition.

contents of main

} Save original
! storage location 0.

Set STAT G | Prevents returning to repeat instruction
microprogram at microprogram end op time.
] v
Set 'repeat instruction | { locks loadi FQf o
initialization® latch Blocks lodding o rom SDBO.

(roller 3, position 1;
bit 10).

Diagram 6-16. Repeat Instruction Switch Routine

6-16 (7/70)



ROS TRANSFER PB
(Branch from Stop Loop
Diagram 6-4)

Repeat ROS Address

Inh Sto Req on Repeat ROS Add

Force YIASC on Repeat ROS Add

Force ROSAR 0

)}
1

Force ROSAR 1-10
Similar to ROSAR
Oand 11.

Force ROSAR 11

ROS Address
Compare Sync
(Test Point)

©

2 v 3 v
ROS
TRANSFER
PKO041
bl
A
State 0, or 1, or Test
KW361
TEST
REPEAT ROS
ADDRESS
PKO51
—O0—P0 A
o (ROS Transfer
(Down) and Repeat
" Address)
P2 Reset ROSAR Lth 0-5 A T
Machine Reset Not Logical (ROS Transfer
and Repeat
RX901 Address)
Not Clock P3
Not Clock P2
RX901
ADDRESS 8
PKO031
—o0—900
(‘r‘
(own) ADDRESS Keys 9-10
Similar to 8 and 19
ADDRESS 19
PKO31
——o0—$00
1
o
(Down)
Address Keys 8-19
A
| -
ROSAR RX
0 11
° - \
STOP ON

ROS ADDRESS (up)

7

Pass
Pulse

Diagram 6-17. ROS TRANSFER and REPEAT ROS ADDRESS Switch Gating

KWO041

Pass Pulse Trigger

7201-02 FEMDM (7/70) 6-17



Place ROS address
into ADDRESS switches
for storage ripple store
or display routine.

| 1. Set 800000 in ADDRESS switches for
I storage-ripple-display routine.

| 2. Set 800006 in ADDRESS switches for
L storage-ripple-store routine.

Y

Depress ROS
TRANSFER.

Must be in stop [oop before
pushbutton action occurs.

QYo4! ‘

Perform ROS

transfer routine.

QY05 *

Transfer ROS oddress
from D to IC and B.

| See Diagram 8-4. Transfer contents of
|  ADDRESS switches to D; D to T; T(40-
1 51) to ROSAR. Load T(32-63) with 1's.

Yes (Write) No {Read)

4

Set mark Fetch data from
triggers 0-7. main storage per

address in D and
place into AB and ST.

Shift F left 4. *
‘ Add B and S, and
place result into PAL.

Set key, per
address in D, and
dota, per F(0-3).

Y

Issue 4-cycle
main storage request
(per address in D).

Y

Set mark
triggers 0-7.

s
4

Y

T, and D.

Load 1'sinto S,

!

Set ‘scan

mode’ trigger.

and E.

Reset A, B,

v

Transfer contents of
DATA switches to ST.

Y

Scan system reset.

Reset E(8-15).

Y

STORAGE
SELECT switch
set to select local
or main storage

Main

Y

Interruption

tReset 'scan
mode' trigger.

v

Transfer contents of
DATA switches to ST.

Diagram 5-608.

ROS address 7CF .

1 Reset 'scan
mode' trigger.

Diagram 5-608 . .

ROS address 7CE.

Yes (Write)

Y

Store T into LS.
per E(11-15).

Y

tsubtract 1
from E(8-15).

ST Bus 14

L

v

Issue 3-cycle
main storage request
(per address in D).

Y

Add 8 to
address in D

Y

Read dato from LS
per E(11-15) and
place into S and PAL.

Load 1's into F.

Y

Y

Wait
State

Subtract 1 Inhibit storage protect.
from E(8-15). l

Note: Manual intervention {e.g., system reset or load) is
required to get out of storage ripple loop.

tFo”owing this block, an FLT-2, -3, or -4 microprogram is executed.
These microprograms are inserted at this point to exercise circuits; they
do not offect the storage ripple test.

Diagram 6-18. Storage Ripple Loop (Store and Display) Routine

WAIT 14 warrt
Roller 4
Position 1

Bit 16

PSW to ST Reg Bit 14

-Gate ST to PSW 8 to 15

T™

Diagram 6-19. Wait State Gating

6-18,6-19 (7/70)

N RWi21

Request Priority for Manual
Control Wait Exceptional Condition
(Diogram 5-27)

PSW Bit 14 to Odd Parity

PSW Wait Mask Bit




N~

End Op Cycle

A

Load PSW.

PSW is loaded by:
1. Load PSW instruction.

Continue in Running
state. PSW(14) is
checked during

end op or branch
end op.

2. iprL.

3. PSW RESTART pushbutton.

4. Interruption.

Q and R are refilled per the
instruction address in the new
PSW,

Set 'wait state!
and 'block 1~
Fetch® triggers.

- o oo any

Performed by
'0—e STAD*
micro-order,

I-Fetch Cycle
' — —
Force address 02A 1 Performed by
(hex) of next l 'EXCEP'
micro-instruction ! micro-order
into ROSAR. ' during I-Fetch.
Manual Control Wait Microprogram . y
Stop ROS clock ot
not-clock time.
Time clock
No step required, or Yes
'stop’ trigger set,
or interruption
request
Restart CPU clock. .
Notes: 1. Return to Wait-state after
stepping time clock.
2. [f an interruption occurred, PSW(14) 4
determines the Wait or Running state.
. R 'block
3. Return to Wait state if PSW is not l_e;: :chb' ‘::; or
modified and START is depressed. gger.
Y
End op.
See Notes
Diagram 6-20. Wait State Microprogram Routine
Scan Disable Timer (MCW Bit 20)
. Single Cycle or Inst Step
Not Pass Pulse Tgr OR
ROS or FLT Test
PM Initialization Tgr
PULSE MODE I__
PKO51 N
TIME
o,
TEST
" ———0—$0 PROC
O COUNT
OR
DISABLE INTERVAL PKOS1
TIMER
PKO51 |
A
(Doin) — OR (Disable Interval Timer Decremeter Logic)
Repeat Inst Initialization l A
REPEAT INSN KWO041

PKO51

PROC
INGLE
-—c/'oc S

* Manual Tgr

Diagram 6-21. Disable Interval Timer Ldgic
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CHECK

STOP
CONTROL ! Error Log Required (Logout)
PKO51 / PROC A
o
DSBL . r OR [ N ] ’— KWO091
IPL Status A | l A I N I Block Storage Select
m I_I E St
A W91 | R Inhibit Clock CE Ck
Not Osc B A L
i
Mach Ck | :
ac nterrupt Tgr or Reset
Scan Mode Lth or Tgr
KWO091
KwW091
Not Match Ck Mask Tgr
> OR }_
Scan Disable Errors OR oo
Ko Stop on Check
Disable Errors
OR
B Not Logout Tgr — IS
FLT or ROS Test —
A
Scan Mode Tgr OR IN I
L] A o CE ELC
l N | Power on Reset Ku471 —_— R
L Ck Reg 1 or 2 Err kW05
> | N
250n
D l_l A
N OR
[
KwW095 KWO095
C
ROS Err to Block CPU Clock OR Check Reg 1
S Reg MPR Parity Check Summary (K53)
Inhibit Clock PADD FS Error Kwo?1 Check Reg 1 Error
SADDER Half Sum Error A
. OR
> Parity Error E 00-15 KW081 Check Summary
SADDER Full Sum Err Roller 3
Position 1
Inhibit Clock PADD Half Sum Err Bit 17
heck
osT or Check Summary
Not Power on Reset
D BCU Stop Clock on CPU Stg Ck gheck Reg,\/%ﬁ3
Local Store Bus Parity Ck ’ ummery (M53)
IOCE Check Response Tgr or Check Reg 2 Error
SAB Check in CE OR A Hard hib
. ard Stop Inhibit OSC
SDBI Parity Check Hard Stop Condition (Stop Clocks)
CCR Parity Check Kwosl j
ATR Pari
| 4 TR Parity Error 'HS Reset Logout Tgr
Kwos! Not ROS or FLT Test
PSBAR ELC ) At
1QOCE PSA Lockout .360 Mode
Log ROS Check
KwW081

E Log Storage Check A
Logout Address Check OR A

360 Mode SE Stopped ATR Search Complefel

INHIBIT
CE HARD Kwogi

STOP
> /F N

Diagram 6-22. CE Check Control and Inhibit CE Hardstop Switches, Logic and Error Controls
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s

2 v v 4 v 5 v 6
Time Clock Step SS
Not Single Cycle or Inst Step
A
— PULSE MODE
A ADJUST
OR A = Roller 3
- Position 1
PULSE MODE TEST Bit 11
e - Pulse Mode
O Adjust
OR A T To System Reset
——O0—3»0 PROC — OR
PK041
[
COUNT
A N KwWO061
Manual Tgr
Cycle Ctr Eq 0 Lth
Not Reset Stop Tgrs
Allow Pulse Mode
Sample SS
P A
START | (Pulse Mode 2.8 psec
PK041 Set Up)
Pulse Mode SS
A }— ss
A
O
I__ MC471 KWoé1
R
N
No Storage Op in Progress
PULSE MODE
INIT Roller 3
Position 1
Bit 12
Pulse Mode
— Initialization .
A T - | To Disable Time Clock
Not Load or Reset
I—I b—— To Disable
l N ] Interleaving
OR KWO061
Reset Manual Controls To Diagnose FLT
To System Reset
Forced Adr
A
KCO031
9 11
-
ROSAR RX
0 1

Diagram 6-23. Pulse Mode Controls

Force ROSAR(?,11);
Branch to ROS Address 005
(Pulse Mode).

7201-02 FEMDM (7/70) 6-23



COUNT or TIME

Stop loop

MODE switch

PROC

position

and not repeat
instruction

Depress STOP or
SYSTEM RESET, and
place REPEAT INSN
switch in PROC
position.

]

v

Set 'pulse mode adjust

trigger (roller 3,
position 1, bit 11).

Continue operation.

v

Diagram 8-4

Stop loop.

v

I Depress START. J

v

Set 'pulse mode
initialization' trigger.

v

I End op. |

Force address (005,
hex) into ROSAR to
hegin microprogram
tor pulse mode.

QYos1 ‘

Reset STAT D and
'block I-Fetch® trigger.

Meencount [~~~

FETCH COUNT
FROM DATA
SWITCHES

r
|

Y

Load 1's into
S, T, and LSWR.

!

Reset ‘stop' and
'manual ' triggers.

I
|
|
!
|
Reset D. I
|
l
I
]

Y

Transfer contents of
DATA switches to ST.

__________ I

Mamsrer comar CT T

TRANSFER COUNT
TO COUNT
REGISTER

i (DIAG. 8-ICI)

|
|
I
|
l
|
|
[

e e ]

Mercn s &

FETCH STARTING
ADDRESS OF
| INSTRUCTION TO
BE PROCESSED
F | (PsW RESTART)

6-24 (7/70)

Y

Set 'scan mode'
trigger.

v

Transfer T(32-38) and
T(54-63) to MCW.

Y

Reset 'scan mode'
trigger and set 'scan
counter control'
trigger.

y

Fetch contents of

location 0 of main
storage and place

into AB.

Y

Tronsfer beginning
address from B to
IC, T, and D.

Diagram 6-24. Pulse Mode Operation

—

- e — 3 L

T AE*

I MICROPROGRAM

l Add 8 to IC.

!

Reset interrupt triggers.

1

Reset 'program store
compare' and
'execute' trigger.

QE041 *

Fetch instruction from
main storage per
address in D and place

into Q.

Transfer Q to R
per D(21,22).

!

Add 8 to D and
place into IC.

Y

Fetch next instruction
doubleword from main
storage per IC and
place into Q.

Add B to IC.

QEO31

End op. J

I
u
|
|
l
I
!
|
l
I
|
|
|
l
|
|
|
l
|
|
|
l
l
|
|

L1

Yy

See Contents

I-Fetch.

Y

Begin instruction
execution.

PULSE MODE
switch in TIME or

'Time
clock step'
trigger
reset

COUNT position

CE Machine reset J

Continue
instruction
execution.

COUNT

FLT
counter =0

tcontinue
instryction
execution.

Set 'pulse mode
adjust' trigger.

Notes: *In time mode, operation is

from end of clock step time

to end of next clock step.

% Reduce FLT counter on
each machine cycle.

fnstruction
completed through
end op

Yes

Load Q from
main storage

per 1C(0-20).

Add 810 IC.




2 v 3 v a v 5 v 6
SOROS
Il
LOG OUT PKO41 ?Zs;f;’oi ]
?/'O Bit 31
O
SOROS
Allow CE Control A A SOROS Tgr
T -
Short SS Pulse
Scan Reset A —
System Reset OR KU331
CNSL LOG
- Roller 3
Position 1
Console Bit 30
Log Out
A L=
Manual or Not Pass Pulse
oR KU311
End Op Tgr Bus
Not Clock PO-1 A —‘|
Console Logout and Sync
A
Sync Tgr
Not Clock PO
A TON Stop Tgr
Scan Set Mach Chk Trap ROS A .
Ku451 Set Mach Ck Trap Scan to PSW
Diagram 6-25. LOG OUT Pushbutton Logic
Clock PO
Start
Sync Latch ROS Test ROS Test Latch
FLT Clock Time 1 Latch. A L -
Block Scan Mode Tgr
N
. OR Kuaal OR ROS Test or FLT Latch
System Reset
Diagnose and SOROS Tgrs OR ROS Test or FLT or Diagnose
Manual or Not Pass Pulse
ROS TEST
Roller 3
Position 1
Bit 24
ROS Test
PKO41 ——
ROS A
SCAN MODE, o !
ROS/PROC/FLT .
/PROC/F PROC N
KU331 TEST . .
O ROS Test or FLT Latch
FLT ? OR
OR
FLT TEST
PKO41 Roller 3
Position 1
Bit 23
FLT Test ' FLT Test

Diagram 6-26. SCAN MODE, ROS/PROC/FLT Switch Logic

7201-02 FEMDM (7/70) 6-25, 6-26



COMPUTING ELEMENT

Diagram 6-115

ROS Test sequence.

Diagram 6-116

4

FLT sequence.

KW371 y

CE in FLT or ROS test
mode and FLT
BACKSPACE depressed,

KW371

Reset the 'manual® and
'pass pulse’ triggers.,

(]

Start CE clock.

KU291 y

Subsystem Reset,

I____.___ _________

FE321

Set Unit Channel and
PSBA bits in the
external register (on
the Control Bus).

CHECK

/

Enter stop loop. Wait
for further operator

No

RESET pb depressed
when BACKSPACE FLT
was depressed

'Subsystem Reset'

KU311 Y

Set the Rewind Latch.

action.
/
/
-
A
Diagram 6-115
ROS Test sequence.
KU311 \
Set 'FLT backspace®
trigger.
A
Diagram 6-116 KX131 y

FLT Sequence

Send 'FLT backspace' to
1OCE specified by the
LOAD UNIT switches,

Y

-

'FLT

Rewind
trigger on

KU311

Complete' received
from {OCE

/

LT Backspace IOCE (X) _|

Keep 'FLT backspace
[OCE(X)' up until LOAD
or RESET pb is depressed.

Reset the FLT Backspace
trigger. Drop 'FLT
backspace IOCE(X)'.

SEs and IOCEs
(Configured to the issuing CE).

Machine reset, (IOCEs
propagate reset to /O
units configured or
switched to them.)

I1/0 CONTROL ELEMENT
(Selected by LOAD UNIT switches)

Machine reset,
Propagate reset to /O
units configured or
switched to this IOCE,
Enter halt loop.

Y Halt Loop

QT200

'FLT
backspace'

Yes

KS117 QT200,2B4

Set Stats 0 and 1 to
cause |PL branch from
the halt loop.

BA317,487

Take Control Bus data
to PSBAR and fo the
CCW for backspace.

QK907,BOE

|
|
|

QK800,B19

Issue IPL SIO, and
TIO to channel.

A

Backspace FLT tape
one record.

¥ QK908, BSF

| Test channel status,

| y QK801,BOF

Prepare unit and
l channel addresses
for PSW (0).

I ¥ QUS0T,B8C

Send 'FLT complete'
to the CE.

y Q1200

Return to halt loop.

L

Diagram 6-27. FLT BACKSPACE Pushbutton Logic and Flow
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879 (0L/L) WAWHd T0-10ZL

2 v 3 v 4 v 5 v 6 v 7 v 8 v
Standard Interface ! 1052 Adapter | 1052 Keyboard/Printer
(Channel} l — l
Selection Control I
~_ and Tag In Lines I
«
Selection Control I Bus Oot |
and Tag Out Lines | Receivers
71 (Powering) Interface
Bus In
I PGO11-012 Controls Dl:ivers l
I : PG101-111 PG301-311 |
Valid/Invalid |
I Command and
Cmd Reject Command Register |
| PG141 — —
Read Write Read/Write Clock | 1052 Carrier
I PG&0T in Motion Not
Sense Test Com Cycle
| /O ss 1[ss 2[ss 4]ss s]ss s]ss 7
-
| Fixed Address Address Command ICR
(Pluggable) :—_—_'1> Compare Decoder
| . PGO31 PGO031 PG141 PG151
| Read/Write Clock
Bus Out Lines | gus Out Translate | Keyboard BCD Keyboard
> (:;:52:?;;) _ BCD to 8-Bit : = Powering I Contacts
I PGO11-012 g{ PG521-551 Upper/Lower Case Control PG501-502 .
I Data Register |
Controls
I PG631-641 I
| (] |
| Read/Wrife Clock l
Address Status - Translate . |
. . Data  PG201 N\ R — ~J1  Tilt/Rotate
| Generator Triggers Register PG211 > 8-Bit to T/R "1 Magnets
PG031 PG121-131 PG401-411
| o|1[2]3]4|s[s|7 |
. : Data Register A '
Bus In L I Bus In R ux
i e z B Drivers GEmmmmmEE Generator [T LI 77777 Powering 2| Generator [FZzzZzZZZZP| Aux Magnet
| PG301-311 PG221 » PGO21 |
Legend: |
m . Parity |
Checked
| Function Controls |
Write Data )
Flow Path Sense Bit Tab Space l
Latches
Back Line
. Read Dato PG021-141-621 Function Space | Food | L
Flow Path | Decode > Munchotn
Read/Write Clock PG42} CRL;”d LSJhCiFf agnets
Zzrrrrrr Read/Wiite
Data Flow Path LC I
Shift
= I . |
Indicator I PG611-621 I

Diagram 6-28. 1052 Adapter Unit



P
|
Out Byte
1 hilicA Initial
Bus 2 Sel Tgr
Out 3 sw FF
From 4 9 A Address Match Address Gate Status In
Channel 5 n Tar ]
— A 9 3 Command Out I A
i. lOR FF Service Out Delay L—{OR
7 Gen Sel 1/0 Disc Reset
Not Operational In Tgr
O g PG101
Address Out In Operational
From Tgr
Channel  Select Out Ceble Out Not Select In -
Select Out Select Out
A
Hold Out Cable Out A
Request In Not Select Out
Not Address In Tgr PG101
G\/( Command Out Delay Not Status In Tgr A
From Service Out Cable Out Not Service In OR
Channel Service Out Delay n Not Oper In Intlk
Operational In Tgr A Gen Sel 1/O Disc Reset 1
To _ Operational In
Channel ~
From Not Address Out Address Bit
Channel Generator A
L g A
@XAddress In Tgr A Gate Address In l 9
Operational In Tgr
2 A b
To _, Address In
Channel
£
0]
1 Address In Byte
Bus 2
In 3.
To
Channel 2]
5
6 A
— I N l N C Qut Delay
= |
From Command Out Cable Out
Channel A Command Out
Operational In Tgr A Oper In Intlk
2 FF
— Gen Or Sel Reset
3 Address In Tgr 7 Status In Tgr
Not Sense Cmd —OR
Serv In and Serv Out I Al” PG101
Command Gat )
Command Byte Initial Selection Tgr A ommene oo
" Not Busy A Sense Gate
Not Bus Out Parity Error — A Write Gate
Read
p eady
0|
1 1
Bus 2 ] Sense Cmd Bits )
Out 3 Valid Command A lor Service Request
From 4 A L] Turn On Service In 1ORI FF
Channel T 5 o
Not 6 A
g Not 7 Write Gate Write
e . | A Cmd PGITI
OR P
N,
ot 5 A
)
Not 5 —_— Command Reset
= A PGI51
S 6
Not 6 Not End of Line
A Write Command Bits Write A
7 Not Busy or Stop OR
6 Not Serv In and Serv Out
Read Command Bits Sample Compare Check —
A —
Not 7
Not 6 Command or Service Out
ot Service In Tgr A or
Not 7 A Gen Sel /O Disc Reset e}
Mot # Read Cind
Not 5 A Write Gate I A FF
Command Reset
PGI151
Sense Command Bits Sense Cmd
Sense Gate 1A FF
Command Reset
PGI151 Test I/O * 1ot /0
Command Gate A FF
1
Not Initial Sel Tgr
PG141
, Initial Selection Tgr Status Bit Lines
" Operational In Tgr A Gate Status In A
Not Cmd or Serv Out A
Not Address In Tgr
Status In Tgr
Not Service In Tgr O FF
— A . A
Status Conditions Not Operational In Tgr > Operational In Tgr
Cmd or Serv Out Delay OR PG111
To g Status In
Channel
P
-0
Objsctives: 5
1. Match address~out byte with internally plugged address. - —
2. Raise 'operational=in'. Bus 2]
3. Raise 'address in' and gate address byte to 'bus in' lines when In 3
'address out’ falls. To 4
4. Set command latches and drop 'address in' when 'command out delay' rises. Channel 5
5. Raise 'status in' and gate status byte to 'bus in' lines when © =
‘command out' falls. 6
6. Drop 'operational in' and 'status in' when 'service out' rises. 7

Diagram 6-29. 1052 Adapter Initial Selection — Read, Write, Sense
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v 3

Not Operational In Tgr

Address In Tgr

Not Request In A
OR || Nll
Select Out —
From Channel A
CE Mode
From [ | Not Address Out
N
Channel || Not Operational In Tgr] A F—
—
From N Not Suppress Qut
Channel L Status Stacked A
_Channel End 1 op Service Request OR
Attention Irpt Device End
To . Request In
Chernel
Write Command Operational In Tgr l
Read Command OR Not Address In Tgr A
Sense Command A Not Command or Service Out
Not Initial Selection Tgr —
Busy Service
Attention Status Condition In Tgr A
- OR |
Turn On Device End FE Service Request FF
Turn On Stop, Busy, and Channel End
Reset Device End and Busy
or PG121 PG111
Gen, Sel, or Initial Reset
Command Out
A
Service In I —
Not Write Command A |OR
Service Out
SS2 Gen, Sel, I/O Disc. Reset —
Not Printer Busy A Turn Off Service In
Write —
Not Stop
To Service In
Channel
A Service Response
from Service Out Not Busy Or Stop A
Channel Not End of Line Latch o Turn On SS 1
R
3 ) A f—dssa
e——_ A Write A
Objectives: a 8
1. Raise request-in: P
A. Immediately after initial selection ('service request' latch, Figure 6-29) e
B. When the printer has finished printing the previous character, or -]
when the printer has finished performing the function defined by B 1
the previous character (‘service request' latch, Figure 6-29). C“J:* 2 Data PG2(F
Register
2. Raise 'service-in' when ‘command out' line indicates "proceed . (F:r:m | 3 egister PG211
A X Dot Byte o[ 1}2l3]4]5[s[7
3. Start read/write clock and gate 'bus out! lines to data register when 5 :
'service out' rises. T
Z |

4. Repeat, starting with 1B, and continue unti! ‘command out' line

indicates "stop"

Diagram 6-30. 1052 Adapter Data Transfer — Write
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Read 28 ms
Keyboard Strobe A
sl OR Tum On SS 5 $S 5 S5 5
—x
— N
500 ns
. SS 6
Not End of Line A s 6
Not Carrier In Motion
Read A
Keyboard Translator Output 8
=
SS 7
Not Shift Change p——
-
Keyboard Strobe A OR Turn On Service In Data PG201
Not Stop Register PG211
— of1]2]3]4[5]¢ 7
— |
Service Request Service Reqq.esf Not Suppress Out
OR FF — ORr Status Conditions
Comrncnd or .Service Out — Not Oper In Tgr A
3 Service In Trigger I A | — Not Address Out
PGIN Not Operational In Tgr —
Address In Trigger
Not Request In
Select Out l
CE Mode A R
To . Request In
Channel
From Select Out Cable Out B Operational
Not Select | !
Channel A A Address In Tgr S In Tgr
——
Hold Out Cable Out - A v TF X@
From Command Out Cable Out )
Channel A —I:I IN ] Command Out Delay
Operational In Tgr | PG101 PG101
Select Out
To L Operational In Tgr
Channel &
L A
A Gate Address In
From 1 Not Address Out
Channel N
To _, Address In
Channel
A
P Address Bit 9 A
0 Generator 9
1]
Bus 2 Address~In Byte
In 3 _
To .
Channel E -
3|
s
.
, Service Request
\ Operational In Tgr Service A
Not Command or Serv Out A . In Tor
Not Address in Tgr FF
Busy Condition
-
Data PG201
Register PG211 PGITI
[ RREEREL |_
Objectives:
1. Start read/write clock at SS 5 when a key is operated. —I_ A Lo Parity
) p 8 Generator]
2. Gate keyboard translator output to data register. 0
3. Raise 'request in'. -
‘ Bus 2
4. Raise 'operational in' and 'address in', gate address In 3 o
byte to 'bust in' lines. To 4
’ Channel —
5. Raise 'service in' and gate data register output to 5 |
'bus in' lines when 'command out* falls. 6
6. Start read/write clock at SS 3 time (to operate printer) Z
when channel accepts data byte replying 'service out’ N
to 'service in'. To Oevieeln
Channel ‘
Service Response
. A
From Service Out Turn On SS 3
Channel Read A

Diagram 6-31. 1052 Adapter Data Transfer — Read
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> 2 v 3 v 4 v 5 v 6
I'_l Sense Command
Zr:::me| Select O | N I Service In and Service Out A
Halt 1/O Control Channel End
ontro — OR ] | -
From Address Out Turn On Stop, Busy, Channel End Not Status Stacked A
P Y
Channel - A General or
Operational In Tgr Write/Read Turn On Channel End Selective Reset Not Suppress Out [
A ——  Status In and Service Out]OR V»@Si‘ci’us Stacked AR
PG131 1 Device End Interrupt —
From Command Out Attention Interrupt
Channel Service | A
Eervnce i R Write/Read Turn On Ch End Stop Stop
nfer Turn On Stop, Busy, Ch End JOR FF .
Cancel e Status Conditions
» — Gen, Sel, or Init Reset L—
Reset Device End Stored lor
PG121 . OR
( Device End Latch Service Request Not Address Out
)}
A Not Suppress Out A
Status In Tgr Not Select In
Not Operational In Tgr
B
To Request In
Channel ™%
Turn On Stop, Busy, Ch End Busy
Stop ) Condition
- PO s OR FF
t
» No:r C.:crrler'm Motion A Turn On Device End e_—
Inhibit Carrier Return Gen, Sel, or Init Reset
Not Printer Busy IOR L
Not Sense Command Initial Sel Tgr A Busy Bit
Not Read Command —’ PG121
6 Not Write Command A Test I/O [
Status In and Service Out Attn Status —
c (: ) Device End A
7 Channel End OR
3 Status Stacked
Store
Read Turn On Device End Dev End
ea .
> = y s Jor} FF Not Status In Tgr A Device End Interrupt
Gen, Sel, or Init Reset p Mot Status Stacked
Reset Device End Stored “Jor
PG621
PG621 Sense Command [ | Device End
Service In and Service Out A JOR I Fr
D Control — I
Gen or Sel Reset
> Sense Gate " Reset Device End and BuﬂOR
Bus Out 6 A =
Bus Out 7 Control Alarm 131
Bus Out 4 A
Stop
> Not Printer Bus
4 A
Not Inhibit CarrierReturn e Turn on SS 3
E_.__. OR . SS 3
— Not SS 6 A 553
. —
End of Line Printer Busy
E A ——i S 4 Not S5 2 FF —7 :)
EOL Read
FF - A
Not End of Line Contact
Carrier Motion Lth Gen, Sel, or Init Reset 556 — X P
OR Not Shift Change A Gé41
CR Latch A PG641 Gen, Sel, Init Reset ]
’ b Lower/
Currier Return Upper
A ORj FF A Case
Not SS 3 Stop } |OR E I
55 6 @ Carrier Return Lth (,:IO_
E Gen, Sel, Init Reset PG631 Stop A ¢ R
N Printer Busy PGéN
Inhibit
Carrier
Command Gate Not Bus Out 4 Return
> Valid Command A Sense Gate R lORW —
Not Busy Condition Write Gate —
Ready A
L Command Reset
Objectives: Gen, Sel, or CE Reset
Devi PG151
1. Set 'stop' and 'channel end' latches when 'command evice End OR
out' line indicates "Stop." Mﬁ_lﬁ_ A
2. Start the read/write clock if carrier is to be returned. Status In Tag (Delay)
G 3. Set 'store device end' latch when carrier is through
moving (returning). Status
4. Set 'device end' latch: Stacked
A. At the same time as the ‘channel end' latch if the From | Command Out 3
carrier is not to be refurned; Channe Status In Tgr I_A_ FF
B. After channel end status has been accepted by the G Selective R
channel, and the carrier finishes returning. en or delective Reset |
5. Raise 'request in' for any pending status interrupt Status In and Service Out JOR
» conditions. PGI121
6. Set 'channel end' and 'device end' latches during initial Operational In Trigger Selective Halt 1/O Latch Gen, Sel, /O
selection for either control.commc?d. . Suppress Out Reset — Disc.. Reset
7. Set 'channel end' and 'device end' latches during sense - A OR
byte transfer for Sense command. Not Operational Out . General Rst | ~p .
L CE Reset |_
From
Channel
Gen, Sel Reset
H Not Suppress Out A Not CE Mode A °n, 08 T
Diagram 6-32. 1052 Adapter Ending Sequence
>
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v

R1
R2
R2A

Translator

R5 Odd
T1

T2

8-Bit to
Tilt/Rotate

BCD C-Bit

SS7

1052

Not Stop
Not Shift Change
Keyboard Strobe

OR

Keyboard
Contacts

BCD 1-Bit
BCD 2-Bit
BCD 4-Bit
BCD 8-Bit
BCD A-Bit

Odd

Not Function

>

Sample Compare Che;

ck

Even Parity

Equipment
Check

OR

BCD B-Bit
Not BCE D-Bit

(+ Level)

Function

Not Backspace
Not Tabulate
Not Space

Not Shift Change

Function
Decode

CR Latch

Read

—

Shift Change

|A

OR

Black Cam Control

+48V Not Com Cycle

Shift  Tab Space

Backspace

Any of these three CB's
opening resets the
Cam Control Latch,

Bus Out Equals 0

FF

SSé6

Printer Cycle

ss 3 Cam Control [A FF

Al FF

Gen, Sel, or Init Reset

PG641

PG641

Not Buy Condition

Sense Gate

Read Command
Write Command

OrR Reset Sense

Bytes

Control Alarm

L.

OR

General, Selective, or CE Reset

Not Sense Command

PGO21

A
Ready PB - Ready 1 N Intervention Required —
Gen, Sel, Init Reset oy FF Command Gate ] Equipment Check Latch
Not Ready PB Valid Command OR
Open End-of-Forms Contact JOR| Not Busy A OR
PGé621 Read Command —
Write Command OR Not Channel End — A ity
, No-Op Command Device End OR FF
i E:‘Z::n Not Sense Command —
Invalid Command | Not Status In Tag (Delay)
Command Gate l A FF S InT
tatus |n Tgr PG131
Reset Sense Bytes
PG141
Bus Out 0
Bus Out 1
Bus Out 2
Bus Out 3 Bus Out
Bus Out 4 Odd A Check
Bus Out 5 — OR FF
Bus Out 6 A
Bus Out 7 { N l—l Reset Sense Bytes
Not Bus Out P PGOZ1
Request PB
Intlk
Rfi’-u FF o I N l Store Request Turn On Attention
R .
] _]L FF Not Suppress Out Attention
Status
- Not Busy Condition A = Attention Infermuet
PG621 Not Initial Sel T A ention Interrup!
[_ o e o Not Status Stacked
Reset Attn Stored PGe21 Gen or Sel Reset
Gen or Sel Reset OR PG131
Request PB Atin Status Latch OR Status In (and) Service Ou
Not Service Out A Reset Atin Stored
Request PB Intlk Gate Status In ) —
S_
Atin Status Latch A orjBusin0
Store Req Latch A Attn Interrupt CMD Rej I—A
Not Status Stacked
Sense Command S——_ Bus In 0
Gate Sense In — Bus In 1 Bus in 1 oL
A OR ines
Service In Trigger Intervention A Bus In 2
Test 1/O = Busy Condition Lch Required Bus In 3 Bus
Attn Status — Init Sel Tgr — 1 Bus In 4 Even InP >
A —1 Bus In 2 Bus In 5
Status Stacked A heck A OR To Bus In
Bus Out Cl Bus In 6
Channel End OR ve e ® 0 Drivers
Device End Bus In &
OR | Bus In 7
Bus In 3
Unit b OR =21
E " Equipment Check
Cancel xception
FF
. § Bus In 4 /
Gen, Sel, Init Reset - OR
Status In (and) Service Out |ORI . Channel A 8 Lines
End Latch N ( :
S_
Obijectives: - OR Bus In 5
1. Set equipment check latch if: Device End
A. Printer tilt/rotate parity disagrees with keyboard parity bit Latch A
during a Read command;
B. Keyboard output is not odd parity; § 8us In 6
C. Printer fials to take a mechanical cycle when directed to print, Unit Check ] OR
up- or down-shift, tab, space, or backspace. L:flt:h ec A
(2 }‘—
2. Set 'unit check' latch when 'status in' trigger is on for any of the —1
following conditions: OR Bus In7
A. 'Equipment check' latch is on Unit Exception _
B. 'Ready' latch is not on Latch A
C. 'Command reject' latch is on -
D. 'Bus out check' latch is on (even parity byte on 'bus out' lines). Status In Trigger |

Diagram 6-33. 1052 Adapter Sense and Status Bytes
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101-9 (0L/L) WAWAA TO-10TL

[0T}U0)) PUE BIB(] UBdS ‘TOT-9 WeISeIq

; p , /
\ \ 4 i i \ \ { i i \ N \ \
2 v 3 v 4 5 v 6 v 7 v 8 v
SClI -
d | | 63
0 | 3
32 63 0 31 32 63
CE Oscillator D Pulses Scan PO-3 thru P2 FLT FLT Time 0-3 ;:an
—_’ . -
- - Clock Clock Clock N
s RS T RT LSWR A RA B ) KUY KU Logic
0 31]32 63 LS 0 31 § 32 63
32 63 0 31 32 51
32 39 40 51 52 53.57 58 63
T T
0 : I 4 0 31
0 7 202125 26'3} 32 51 0 11 0 | 4 0 | 3 0 | 2
- . | ] - -
Mcw KU ROSAR ™ Address gy LT kulClock ';05 Test gy
0 7120l 21 51 0 n Sequencer o Counter 330 equencer 2
20 21 25 26 3132 51 0 , 4 0 3 2
Scan and Diagnose
Controls 1 I 4
2 I 4
‘ : 0 ] 4
S —
Storage Address Scan Counter or}| ROS Test
Address Sequencer - KU
Generator KU Decoder 0 Latches 4 Decoder KU
4 0 4
To SAB(15-20) l
SCI Scan
Counter
Decrementer KU
0_____l_4.
2 4
1 4
Gate Selected
Indicatable
ifi Tri to PAL
Set Sor T as Specified y riggers to Indicator Logic
{ KT
— 0 31 32 63
Marks (@) L l
0 7 63 4 63/' 67,
: Mark Bus l v
PAA PaB /
Scan-Out Bus
32 63
) -
| AP
4 63) 67

1 5A8(14, 15) controlled by
'FLT test' latch and 'buffer 1'
trigger on scan operations

~



KW041

CE Clock (Osc D)

2 v 3 v 4 M
. START Pushbutton
RATE Switch Not in SINGLE CYCLE CPy Address Tri
STORAGE INHIBIT Position Clock Go _Force Address Trigger OR
3 A T
Stop Clock Trigger I LOG OUT Pushbutton
CPU 5 Latch Not BCU Hold On CPU Clock
Not }Jncondiﬁond MC291 A
Terminate
- ROS Test 0
Not MCW(¢) A FLT Time 2 A
Fail Trigger I
g9 ] OR
L Continue Ku471
Pass. A OR N KW041 (Diagram 4-1)
Not Fail I )
ROS Test Latch " OR (Diagrom 4-1) Stop Clock Trigger
R t Lat .
epeat Latch A C Not Repeat ROS Address A
FLT Check RAT .
KU391 Response ATE Switch
A Not In SINGLE MC271
L P ROS Test or CYCLE STORAGE
OG OUT Pushbutton FLT Latch l INHIBIT Position
START Pushbutton OR Not Repeat ROS Address |
- Storage Error A X . .. Stop Clock R
ROS TRANSFER Pushbutton . — 1 (Diagram 4-1) 32 Clock ROS
KCO11
Kwo41
Not Manual Trigger Block _J
Single Cycle A T
Pass Pulse
KWO041
_ OR
Switch Singleshot

Diagram 6-102. Scan Clock

6-102 (7/70)

KCOo11

s — —— —— — — — — — — —— — o— —— — —— — — o

v 6
SCAN CLOCK
Adj P0-3
Delay I N
KU591
) | N PO-2
I N PO-1

& &

T



v 3 v 4 v 5
T(62)
A
Gate ST Bus to FLT Ctrt
Clock PO 10 ns Not 0
Not FLT Tima 3 X FLT Clock 0 ™ Not 1 N FLT Time 0 FLT Timme 0
- ————————
Not FLT Time 2 T. L
Clock PO-1 10 ns
L
KU271 | ™ KU271
0
1 A L FLT Time 1
T
T(63)
KU271
Gate ST Bus to FLT Crrf A
Clock PO 10 ns 0
Not FLT Time 1 FLT Clock 1 ™ Not 1 2 FLT Time 2
A T = A L
Not FLT Time 3 .
Clock P0-1
KU271 10 ns KU271
D
A
Not 0
3 .
1 FLT Time 3
A T
Not Clock PO
" Wr—
Not Clock P1 Ku27
I ) I
I&Acc[hlne i
| ycle |
| I
0 5 .00 15 0 10 15 0 5 1015 0 5 10 15 0
Not Clock PO-1 N —— E—
il ! | i fi ! | |
Clock PO ﬂl e | b |H: |
!| l|| || I ll I Il I
Not Clock P1 l | | | [—
! |
: | || | | I
FLT Clock 0 * | I ' | 5
[ I | ||| || I ly
FLT Clock 1 *{ | | i——— I{
II; | l I
FLT Time 0 — :I :I | —
ELT Time 1 I l !I . |1 Note: All clock and not-clock signals
ime _I II | to FLT clock are from scan clock.
| ,
ELT Time 2 —I | tin the ALD, this signal
| | is 'gate ST bus to scan ctr'.
FLT Time 3 _

Diagram 6-103. FLT Clock

7201-02 FEMDM (7/70) 6-103



Scan
Counter
Latches

0

A L

To Address Seq (0).

KU101

KU1t

Ku121

KU131

KU141

6-104 (7/70)

A
—_— N To Address Seq (1),
A R . FLT Ctr (0)

To Address Seq (2),
FLT Ctr (1),
ROS Test Seq (0)

To Address Seq (3),
FLT Ctr (2),
ROS Test Seq (1)

v v
Not 0
1 A
2
3 Alor
e
i A
Not 1
0 KU101
Not 1
1
KU111
Not 2
4 A
Not 2 -
Not 4 —
Not 3 A
2
KU121
Not 3
.4 A
Not 4 — R
3 A
KU131
Not 4

To Address Seq (4),

Diagram 6-104. Scan Counter Latches and Decrementer

FLT Ctr (3),
ROS Test Seq (2)



2 v 3 v 4 v 5 v 6
Scan Gate Mask RDD to SAB
Rem Buffer 1 Address ™
Not Clock P1 1A L ROS Test Latch Sequencer
A est Latcl
Not Clock PO 9 4
L]
PG Not Address Sequence 0 SAB(17-20)
____________________ 1 A
ROS Test 7 | Buffer 1 o |-34809)
] -
FLT Time 2 | A T = KU551
Clock PO 1 OR Invert Buffer Trigger
ROS Ki4i]--_: Initialize at Start of Record OR} OR N
————————————— - H KU531 A
| ADD Seq 0 I
A KU551
oINV - BFR 1 TGR T
KU431 ROS or FLT Latch
Al e J
A SAB 15
A SAB 14
_{ul
L
MS-REQ * scl -l .
I scan 4t |
e . | X |
FLT Time 0 | | CPU Clock P4 Scan Scan
Restart |/O Tgr 1 A MC068 Sync Sync
ROS Test 1,3,0r 6 : OR I SCAN 'S to Request ORR T Not Clock PI lA L=
T - OR }—
EQ.S. ————————————— - UST | Master Reset
(SOROS and Not ROS Test) or FLT | U I Not Clock P1 _lor Not Clock PO or P2
| MC068 MC068 Scan
. | A I Request
FLT Time 1 |
! P0-2 Al T |
LOGOUTORFALT  _ _ _ .. 4 |
| Master Reset
| scit Reset Request Tgrs [OR A SAB Bus
4 MC068 ] |
I MAO081,
tROS micro-order [ MAL51-
I MA201
SAB
01 2 3 45 6 7 8 9101112131415 161718 19 20 21 22 23 _
: . Note: Scan-generated main storage addresses
Logout 80 0000000000O0O0O0D00D /o 000000 start with the highest value required and are
decremented to the lowest value required.
Logout F8 000O0O0OOOOOCOOO0O0O0 111 11 1(0 0 O
Logout 100 000O0O0OOOOOOOO0OO0 0(0 0 0 0|0 OO0
Logout 138 000O0GCOOOOO0OOO0OO0O0.0 0{0 1 1 1j]0 0 0
Not Address’ Address Sequencer
Sequence 0
Buffer 1:
FLT!s 100 000O0O0OOOOOOODOOOOT1|00O0O0CO0J0COO0
FLT's 180 000O0O0OOOOOOOOOOT1|t 00O0O0|0O00O0
Buffer 2:
FLT's 200 0000O0ODOOOOOOOOT11 0[O O0-000({0 00
FLT's 280 000O0O0OOOOOOOOOOT1 Of1 00O0O0j0O0TC0
F N Address
F Sequencer
S——
Buffer 1
Trigger

Diagram 6-105. Scan Storage Address Generator

7201-02 FEMDM (7/70) 6-105



To Scan

Counter Latches
for Decrementing

~—
FLT Counter 444
0 Not Clock P1
T e Y
B Not Clock PO-1
Kutti
1 Not Clock P1 A
T - A
1 FLT Counter =0
] L
Ku121 Not Clock
2 Not Clock Pi Po-2 —
T= A KU231
-
KU131
3 _J Not Clock P1 A
T -
|
KUi41
Clock PO FLT Clock 0O
T =]
Not FLT Time 2 A L4
Not FLT Time 3 FLT Time Not SOROS and Sync Latch
0
xozm | metclekrt |, [
1
Not FLT Time 1 N B — Clock PO-2
Not FLT Time 3 | KU271
KU271
Clock PO .
1—»CIR CTL TGRY A L
Not Pulse Mode Scan Scan
Counter Counter
Control Control
. - = ot Clack PO-] —
FLT Time 2 A . T Not Clock PO-1 AR L
ROS Test Sequencer = 2
- IA
] KU331 KU331
MCW(1) U3
A+
Address Compare to Scan
KU331,Ku011,Ku021
Machine Reset
A Reset
Not SOROS and Sync L orR |
SOROS and Sync L
Clock PO A KU33
FLT Time 2 Note:
All clock and not-clock
Not MCW({(6) signals are from scan clock.
Not Clock PO-1
Diagnose A tROS micro~order.
KU351

Diagram 6-106. FLT Counter Decrementing

6106 (7/70)

KU411

Gate Scan Counter
Latch to FLT Counter




OL/L) 8019

2 v 3 v 4 v 5 v 6 v 7 v 8 v 9
Logout Pb Gated
Console Logout Lth A
Cycle Ctr Eq 0
Not Set Scan Ctr ROS A SOROS fogout  Block Roller '
Diagnose (Log on Count)t OR - ‘ ] Switches
Pulsed Split Log to SOROS Set A T
Ext CE Logout Request . Set Morks S and T
Error Log Required (Diagram 8-22) FLT Clod A e Marks > an
— KU351 Address Sequencer =23
KU231 KUS31 Scan Clock
Mach Not Log Reset . FLT Clock A | Reset SCAN Controls
OR Reduce Address Sequencer by 1
Scan or Hardstop Reset Sync Sync A N A Enable Scan Bypass
OR T™ L FLT Clock | Scan Out Right Halfword
KU491 GatePALIoT [~ 7 u
3 t A Not Addr Seq = 22 to 14
T When the Diagnose instruction KU371 RU371 A Set Address Sequencer to 23 il - .
specifies a log on count, the cycle ) — A Set Marks for T ROSAR  RX Scan words 13 through
counter decrements each cycle 0 n ROS 0 are scanned under
until it reaches zero, at which ROS control.
time the 'SOROS' trigger is set ) KU531
to initiate a logout.
Scan
OR MMmsc : A Force Address 019 into ROSAR .-% _
Release (TIC or Gap Lth) A T - Address Sequencer = 14 T Scan Ok Gate ROS Fields
Nor Some Not Pass Pulse Tgr =7 de —
H — Stop Clock Tgr KU L
Inhib Clock CE Check (Diagram 8-22) ORp——r ggfi? rgi S!_‘f";k)
— KU251 Stop Clock ROS | 9 DR211
Release and Sync ] Not Single Cycle A SR
FLT Clock Time 1 Lth A Not Repeat ROS Addrs _
[_'_' OR kcon r SCAN Storage Control (SCI a
SOROS and Sync Lth I |
A CPU I
ROS or FLT or Addrs Seq Eq 14 | Request
I Gate Address to SAB, |
Marks to Mark Bus
| A I
! |
: Scan gcon . I
| Syne 2= Reset Scan Storage
T T b Controls '
| A I
! |
| NMC068 MC058 MC068 |
|
: Scan Clock |
L -

Diagram 6-108. Logout Control Logic



LOT-9 (0L/L) WAWHA T0-10TL

2 v 3 v 4 v 5 v 6 v 7
tt
Address Sequencer Decoder ) Scan Out + Roller 1 5-6
. A
Ind Bit 01
o[1]2]3]«]5]6[7]s[sio]11]iz]ialna]ns]1eli7]18]19] 20] 21] 22} 23 _
l I l ] I l I J J l I I l sm— Word 18R + Roller 1 Position4 [~ Roller 1
Roller Switch 1 Position 3 A Bit 1
" N ROSAR(1)
Not Block Indicator Switches * A —
Word 23L + Roller 1 Position 3 -— Roller 1 Bit 0
Addr Seq Eq 10 111 —1 OR " oller i
A Ind ST Bit 00 A |OR
Scan Ovut Left Word 10R + Roller 1 Position 2 —
KT601 Ind F Reg 00 A
Roller Switch & Position 3 Word 2L + Roller 1 Position 1 -
2 A
Not Block Indicator Switches * A | Ind SATR + SCON from CE
Addr Seq Ew 01 001 — OR :T KT001 Bits 2-34
Scan Out Right A .
Scan Out + Roller 1 Position 5-6
KT641 Ind Bit 35 A
Word 18R + Roller 1 Position 4 — P;oll:exr 1
it 35
. PROSAB(11) A '
Word 23L + Roller 1 Position 3 1
Ind ST Bit 31 A | OR
Word 10R + Roller 1 Position 2 1
Ind D Bit 23 as D Bit 31 A
SO SGY 62 T(63 Word 2R + Roller 1 Position 1 —
- - - it 39 A R——
Scan Word 23 Ind ATR Bit .
T —— — - - — (64 Bits) KT061 Rollers 2~5 I
4 63 4
| I | Scan Out 5L + Roller 6 Position 5 ———
| | | | Ind Stg Elmt ID 00 A pAA pAB
| I | Scan Out + Roller 6 Position 4-6  |— Roller 6 /
Bit
| { [ | Ind Bit 01 A " £
| | | | Word 9R + Roller 6 Position 3 — Roller 6 Bit 0 \'/ -
! A | Ind SADDL 00 A |or — 32 63y =
DAR Mask (0) DAR Mask(31)  SADDL(00) 1C(23) Word 6R + Roller 6 Position 2 1 4 63 67
- -— - - Mark (0) A
e ] Scan Word 9 Roller 6 Position 1 [
(64 Bits) PADDL(32) 1A
T v T l L KT501 —
| | T Bits 2-34 —
{ | | Word 5L + Roller 6 Position 5 _ ]
I I | ' ' A L1 or
[ | | | Scan Out + Roller & Position 46— Roller 6 |
FPO-7) | sel PO-7) | A Bit 35 Encble Bus B
- Word 9R + Roller 6 Position 3 —— |
S Word 0
——————— oo —— —— = —1 0% | sy Ind IC 23 as 1C.31 A | o KT801
Left Half of Scan Word Right Half of Scan Word 6R + Roller 6 Position 2 - 30 OR® =
(32 Bits) Word (32 Bits) ) A s 1
Roller 6 Position 1 -
Notes: PADDL_(62) A |
* 'Block indicators switches' signal is delayed 'scan bypass' signal. —
** Not all indicatable triggers can be scanned out. KT561 L] ORr
Position 6 on rollers is not used on scan-out operations.
There is no direct correlation between scan-out addresses and | [
roller positions. Refer to ALD M3011 for scan-out address assignments. |— —
KT901

Diagram 6-107. Scan-Out Bus Data Flow




D(14)
ancs
Address Sequencer = 10 RD211
(SOROS and Not ROS Test) or FLT _Roller 1 Position 2, Roller |
oller
FLT Time 1 or Latch A A Position 1
A 2
Not Address Sequencer = 23 Not Ind D(14) os D(22)
Scan-Out Word 10¢ A
or | Roller 1 Position 2
Not MCW(4) A
FLT Time or Latch A A orR Scan Out Right KT641 Roller 1
(SOROS and ROS Test) or FLT SCAN ouT-RTwD ¥ Not Ind ST(22) Bit 25
KT751 A OR N
: Roller 1 Position 3 _I
SCAN OUT-sReG :cun 20? ;e: B or J:" om
can_Out 5 Reg
Scan Out S and T (ROS Testing) OR
Rolier 1
J.Position 5 Not 8it 25 Roller 1
Roller 1 -
A Scan OutSand T Position 4 Not Bit 25 Roller 2 __ |
Not Bit 25 Roller 3
prmm—— Not Bit 25 Roller 4 R |
Not Bit 25 Roller 5
i OR Scan Out TReg Not Bit 25 Roller 6
SCAN OUT-TREG , Not Bit 18 Roller 6
Enable A |-
Bus C
[l
Bit 25 Roller 1 [5(22)] —
Scan Out Bus (54)
Scan Out Sand T A OR ﬂ - — PAL 54
— A OR L=
KT871 Enable Scan Bypass —
Bit 25 Roller 2 [T(54)] i
Storage Error : 7
Storage Check Scan Out Sand T A

A Scan Bypass AP541
" Addr Seq = 23 |

KU581
SCAN A
MCW(4) Release Storage

Not Address Sequencer = 23 JOR
(SOROS and ROS Test) or FLT ™
Not Address Sequencer = 22 A
FLT Time 1 or Latch B

ROS Test 1 or 4
(SOROS-and Not L OR or E’_ED
ROS Test) or FLT (Words 21-14)

Not Clock P3

A
Not Address Sequencer = 23 ’ SCAN BYPASS‘(Words 13-0)| J
KU491 A
Not Clock PO-1
AP821
—
E 1(54)
o or -
¢
Y
ROS Gate PADDL(48-55) A
to T(48-55)
tRoS Micro-order RT451
Diagram 6-109. Scan-Out Path For One Bit
Release
v Ext CE Logout Request OR
Sync Tgr
A Error Log Required
Console Logout Tgr oo
KU311
Not Sync Latch
Scan Clock silock_l’]___ o7 oyfie L A
. A
Oscillator Sample
CPU Clock N
KU251
Pulsed Split Log
MMSC
] -
A T Clock
Cycle Cir Eq O Lth L A =1 OR = ihibits
KCO11
System Reset KU251
FLT Time 1 A or L
Release
FLT Time 1
Address Sequencer = 14 SOROS and Sync A
OR
ROS Test or FLT Latch
KU251

Diagram 6-110. Maintenance Mode Stop Clock Logic

7201-02 FEMDM  (7/70) 6-109, 6-110



Fetch Next Test

[

Fetch Alternate Test

2 v 3 v 4 M 5 v
1—=PASS/FAILE
FLT Time 2 OR Set Pass Fail Tgr
A A
ROS Test 1 KU391 Clock PO
) KU451
-
PAL (32-63) =
(32-63) = 0 ] A
L
MCW(7)* [
KU391
FLT Initialize ROS
Machine Reset and Not Log Reset OR Initialize at Start of Record
RQOS Test Latch
A KU431
Not Start ROS Test Latch —
Not MCW(7)* ] Fail I—I
A OR T - N
Zero Result l_ L
FLT Time 3 o—»pass/FaiLt RO
Fetch Next Test
A OR
ROS Test 4 A OR KU391
KU451 KU39T Clock PO
FLT Time 3 KU451 KU391
ROS Test 4 A . +——
PAL(32-63) =0 MCW(7)* A or Pass
Zero Result =
KU45] ero Resu
KU391
MCW(7) | PAL Trigger Set Not MCW(7)* | A kU391 A
0 =0 Fail
KU391
0 #0 Pass KU391
1 =0 Pass N
1 #0 Fail
t icro-
*ROS micro-order. Not Conditional Termination
Expected Result (MCW 6)
Diagram 6-111. Scan Control Triggers
Not Repeat Latch .
Unconditional Termination [MCW (5)]
t GAP L A
GAP
T OR A
RU21T  TIC
KU211 DS131
KU291
Transfer in Channel (Diagram 6—”3)1. Tic (Test in Storage) R Set ROSAR(11)
L= ”
FLT Clock Time 2 Tgr A
ROS Test 5 Latch A 03075
Machine Reset —1 OR
Scan Reset TIC and GAP ROS 11 Ku291
ALT, MS-TESTit .
MCW(6) (CT) . A Set ROSAR(10)
I I Fetch Alt Test
OR N
DS061
KU391 Fetch Next Test
—E FLT Time 2
ROS Test O Lth A Reset Pass Pulse Tgr (Stop)
all |
A
kU471
( Pass ]
ST . Continue
A OR
A
KU391 — A Set ROSAR(11) (Continue)
Diagram 6-111 ol Kuasr  contintt
al
T= DS131
> Kus?t tioce - originated
ROS Test Lth ROS micro-order (J-field)
Repeat

Diagram 6-112. Scan Control of ROS Microbranching

6-111,6-112 (7/70)




From <
I0CE

Diagram 6-113. CE Scan/IOCE Interface

7201-02 FEMDM

2 v 3 v 4 v 5 v 6
SCAN  ROS
MODE ®FRGC ORr
FLT A ROS Test or FLT Mode
o= KWt A Gate Load Unit Switches to Ext
State 0 w371 (Glitch Prevention)
o FE321
L Test R
PX31 s ) OR ss Subsystem Reset
Kw401
KU291
BACKSPACE - FLT
FLT Backspace
; é A A L
o Ku31i
KW371
2 OR To
KU31l IOCE
FLT Backspace
CHECK OR A 10CE (X)
RESET Rewind L
A L
o KU311 KU311
Ku311
DN ox
KU311
FLT Decode IOCE (X)
(Load Unit Switches)
Reset Delay 2500 usec SS IPL IOCE (X)
FLT IPL A /
LOAD A T
A KX129
o— . KW501
KW321 IOR
KW501
TIC
(30-ns
dly) TIc t (Set Release)
GAP : N Gate A TIc (Test in Storage)
) L
(Set GAP Latch)
N
FLT Complete OR
2 ~—  Machine Reset and Not Log Reset KU291
FLT Check Response —
5 or| * 2 ORI A
torage Error (Reset Pass Pulse)
OR ]
Not Clock P1—
Ku471 —_—
ROS Test 0 KU291
FLT Clock Time 2 A
Not Continue
KU471
Stop Scan ROS R IPL) TIC latch ly by th
3 eset |P atch is set only by the
Set Pass or Fail OR rise of the TIC pulse.
Repeat Latch A
KU471

(7/70) 6-113



Initiate a logout.

f-

!

mode' trigger.

Force 19 to ROSAR.

A
Diagnose and 5 Depress
M d Machine check and
G end o CHECK CONTROL LOG our
i : switch in PROC pushbutton.
position and
A machine check \ D
External CE mask = 1. )
Logout Request
via WDD. ‘
Set 'error' trigger. .Munual mode
Stop CE clock or not pass
y at following pulse
SerE ' not clock time.
et Externa
Logout Latch
Send ELC to all Set 'console logout'
CE's. latch.
A -
Set 'pass : Allows generation
pulse'trigger i of clock pulses.
(pushbutton only).
- /
‘ —
L
Set 'SOROS! 1 Inhibit D and IC
trigger. |  storage requests.
| Block setting marks
from ROS per STC
i P
control . .
{
A -
L)
Set 'sync' trigger i
(at FLT time 3). | Set address
i sequencer to 23,
l
Y *
Right halves of logout Set 'MMSC I :(‘:ep SE clock
words 23~14 under trigger. N pped.
D hardware control. |
Set marks for ST.
) )
Store ST. - { This is word 23
1 of sequence.
f \
A -
Decrement | Block roller switches
address | with 'enable SCAN
sequencer. i bypass' signal for
L words 21-14.
Scan out right=half
word to T.
Log Words  22-14 < ) ‘
% . - .
%//////////////////////////% Logout Information J Set marks ; Contents of S
.0 N [ and store T. L - are not stored.
Note: Left halves of logout words
22-18 are scanned out and stored
under ROS control (17-14 left
halves not used). Address
sequencer
=14
9 Set 'scan

for micro-program.
Start CE clock.

T
| Starting address
|
|

Reset '"MMSC'

trigger.

Decrement address
sequencer.

Leave Hardware Control

@

Sheet 2

Diagram 6-114. Logout Sequence (Sheet 1 of 2)

6-114,Sh 1 - (7/70)

Note: LAD's 6521-6561 and
Diagram 6-117 identify
contents of each logout word.



Sheet 1

Logout words 13-0
under ROS control .

Y

Transfer LSWR
toS.

Scan out
right-half
word to T,

Swap contents
of Sand T.

Set marks and
store ST.

y

Y

Decrement
address sequencer.
Scan out left=hal f
word to T.

v

Transfer T to LSWR.
Scan out right-half
wordto T.

Y

Transfer LSWR to 5.
Set marks and
store ST,

Address sequencer =0

Correct ST parity.

'

T

| The LSWR is logged out

| because it may contain
the IC contents

1 during execution of
certain instructions.

IR

Set address
sequencer to 23.
Issue storage request .

This request is
to recall original
ST contents.

v

Transfer SDBO to AB.
Set address sequencer to 7 |

r
1 Points to AB. I

¥

| Assigns correct
parity to original
contents of ST.

Set address
sequencer to 23,
Set marks and
store ST.

Logout left half
of words 22-18.

4

Decrement address
sequencer. Scan out
left half word to T.

Transfer T to LSWR
LSWR to S. Store S.

Address
s

No

Equal 18

I Return ST contents
with correct parity
to main storage .

—

Store original ST
parity

Log Word 13

¢ | Right-Half word | LSWR ]
o nx 63
Log Words (12-0)

> [ Left-Half Word Right-Half Word J
o nxn &3

Set address
sequencer to 7.

Address sequencer
steps to 0.

! It is set to 7 because

| no micro~order exists
to set it to 0. Therefore,
it is aflowed to step'to 0.

Scan out right-
half word to T
and store .

1 Original parity of

reset.

‘Initiate Scan-system

Resets scan controls
and CPE data paths.

Diagram 6-114. Logout Sequence (Sheet 2 of 2)

'Console logout'
latch set

Set 'stop’ trigger.

Set 'machine check
interrupt' trigger.

{.

Diagram 5-19

Machine check
interruption.

7201-02 FEMDM (7/70) 6-114,Sh2




Set up subsystem .
to run ROS tests,

Note: This is a summary flow

chart. For detailed Y
ROS test sequence
operation refer to r

sheets 2 through 5. Initiate IPL and pass

control to IOCE,

Y

IOCE loads a channel
program which loads a
buffer and sends TIC to

the CE.

Set ROS test
sequencer to 7,

-

ROS state 7:
decrement ROS
test sequencer,

Y

ROS state 6: fetch
word 0 (TN/ATN of
test) after IOCE has .
placed it in buffer,

¢

ROS state 5:
invert 'buffer 1' trigger
and place TN into S,

!

ROS state 4:
compare TN in S with
last test ATN in T,

No

ROS state 3:
fetch word 1
(mask and MCW),

Y

ROS state 2: gate MCW
into ST and distribute to
MCW register, address
sequencer, ROSAR, FLT
counter, and FLT clock,
Cycle ROS until FLT
counter equals 0; then
stop CE clock and scan
out ROSDR to T.

l

ROS state 1:

set "pass’ or

fail® trigger; test
for TIC or gap.

Yes

ROS state 0: gate
TN/ATN from storage
to ST. Stop or cont-
inue per UT bit, CT
bit, and 'pass’ and
'fail® triggers.

N .
ad Continve

LOAD Yes (Start next test)

pushbutton
depressed

BACKSPACE
depressed twice and

Yes  (Restart last test)

LOAD
depressed

Diagram 6-115. ROS Test Sequence (Sheet 1 of 5)

6-115,Sh1 (7/70)



One Machine Cycle (200 ns) —————'4———— One Machine Cycle (200 ns) —-1

| |
0 0

|

!
0 50 100 150 (200) 50 100 150 (200) ns
|||||||1|||[]lllllllI||l||||||,||||||||||
e
A r | : § |
| i PO-3 | ! J |
) ! | | ,
| | i fro2| I } |
CE Clock: % | {ﬁ | H
. Unsymmetrical (80 ns + 120 ns). | | PO-1 4 |
> Controlled by 'maintenance mode stop § ¢ 80 ns———sje——— 100 ns —————] |
clock® trigger or by 'Pass Pulse' trigger ﬁ P—ﬂ X |
during ROS Tests, I } i PO } Jl
r‘l = P r 1
| l |
h ] F’ |
1
’ " 100 :— 100 ———II ! !
ns » ns
al : | | '
l | 1' fros | | : M
. I
| fFo21 1 | f_'4
PO-2 |
> Scan Clock: | ) | | |
. Symmetrical (100 ns + 100 ns), < ! 1 | 1 | po-1 L H
Controlled by the 'Pass Pulse’ trigger. | | I I I
1 _ l
f | PO l
| | | l
l._l | L [y L l
C ; |
C | \ / |
N | /s
. N 7
Note: The rise of PO of the Scan Clock always N | Ve
coincides with the rise of PO of the CE Clock N | 7 :
when both are running. \‘ 0 ( 0 0 0
0 100 (200) 100 (200) 100 (200) 100 200) s
— | | N
2 | !
! { |
3 [ FiTClockTimed 1
FLT Clock Times < | | |
D 0 ' 1 i, |
| i ; |
1 ! 5 | r I
) f f 1 v
| i
ROS Test State is always decremented at Scan Clock PO
» time of FLT Clock Time 3 except when in State 6.
State 6 requires PO of FLT Clock 3 plus TIC latch on,
. Four Machine Cycles
E
B 3
0
FLT Clock Times <
h 1
4
2
/
/
L )
F /
- /
SROS / ROS Test Data
ore / ~ ; Bfr 1 Bfr 2
’I by - Word 0 ™ ATN 100 200
-~
> 6 [ e s Word 1 | Mask | mcw | 108 208
[
|
5 | 5
J
4 | 4
ROS Test 3 3
State < 3 3 3 3
-~ G Decrementing
2 2 2 2 2 2
. 1 1 l 1 ) 1 1 ! )
0
> .
-~ \ v J v U\ v - - J\ - s v J v — N —
Set Up ROS Test 1 Test 1 Test 1 Test 1 TIC Set Up Next Test 2 Test 2
L Test 1 Sensed ROS Test
Diagram 6-115. ROS Test Sequence (Sheet 2 of 5)
H
N
>

7201-02 FEMDM (7/70) 6-115,Sh2



2 v 3 v ' v 5 v 6

'_ MANUAL OPERATIONS Objective: Set up subsystem to run ROS Tesfsr

o Configure a maintenance subsystem (CE to be tested, SE,
IOCE and TCU) in State 0,

o Mount ROS Test tape.

o Set LOAD UNIT switches to select IOCE, channel, and
tape unit.

o Set MAIN STORAGE SELECT switch to the number of the
configured SE.

Set the TEST switch on (down).

o Set the SCAN MODE, ROS/PROC/FLT switch to ROS.

Diagram 8-27

BACKSPACE FLT
Pushbutton flow.

.

Sheet 5

y —_ e —— — ]
r .
Depress SYSTEM | ’
RESET pushbutton, 1

Force CE into the stop loop,

‘manual’ trigger on. Objectives:
A, First IPL:

1, Initiate IPL to read record 1 from ROS tape,
2, Record 1 is IOCE channel program which reads
record 2, -
(Halt loop) 3. Record 2'is IOCE channel program (loader loop)
which loads buffers 1 and 2,
B. Subsequent IPLs: :
1, Read restart record,
2. Restart record takes IOCE channe! into the
loader loop.

R

SCAN
MODE in
ROS, TEST on, CE
in State 0 and
Manual

Received
IPL 1OCE (X),

< No load unit and main
I “ storage
Set the ROS Test ' addresses
Latch,
y KU431 I
Initialize ot ! Reset 'Scan Counter Control® l
start of record’. " trigger and latch, 'Buffer 1’
1 trigger and all of the MCW, ‘
fmanual — [~~~ 1 | ) [
| OPERATIONS y | Read 24 bytes into SE Read 24 bytes into
tarti t PSA SE starti t PSA O,
o Set CE CHECK | | Zg;;\ii:o o ﬂ?e shur ing a
| CONTROL switch i selocted SE) *
[ to DSBL. | :
@ Depress LOAD ' + Execute CCW at
l pushbutton, location 8: read the
I l ' Execute CCW at first eight bytes of
N N | location 8: No=op - record 2 (Loader loop)
and chain command, into PSA 0, Chain data,
Objective: Read record 1 (for first IPL) or restart IPL + +
record (for 'GAP' and ‘continue®); then
read IOCE channel program into SE, Execm:fe CCW at Execute CCW at location
I°°°"h°", 10: No-op 10: read balance of
b KW401 FE321 and chain command., |I'ecord 2 (ﬁg-%(;;) ir)ﬂ'o
ocations ex).
Initiate subsystem Reset SE, IOCE (and TCU); Gate .
yst . Chain commands,
reset (includes CE LOAD UNIT switches and MAIN

STORAGE SELECT switch data to
external Reg (on Control Bus).

Yo B

machine reset),

- =TT
|
|
I
1
L

Sheet 5

E
( j ¥ KX129
L Set FLT IPL latch, ]

Command~chaining bit in the
CCW prevents sending of GAP to
the CE ot the end of the record,

Execute CCW at loc
18: read 8 bytes into
loc 0, Chain data.

Send "IPL IOCE (X)' to the
selected IOCE,

(Loader-loop)

Initiate IOCE

operations, Execute CCW at

location 20: read 88
bytes (hex) into buffer

1 (location 100,

Chain data,

Loading of Buffer 1 by IOCE is
completed, (The TIC latch is
tested again in ROS State 6,

It is not reset until ROS State 5.)

\

Execute CCW at TIC releases CE to execute
location 28: TIC to L test in buffer 1,
location 30, -

L Set 'release’ trigger. l

¥ Ku251

Set *Maintenance : Stop CE clock (to prevent ROS ‘
Mode Stop Clock! | cycles). Execute CCW at
{MMSC) trigger, L location 30: read 88
bytes (hex) into buffer
+ KU371 2 (location 200),
Set 'Sync' trigger : Reset ROS M field. Inhibit: Chain data,
and latch, . { register ingating, 'Stat’ frigger +
) ‘ Ku451 : Address Sample®, 'LS Clock®, Execute CCW at : TIC releases CE to execute
ST I-— | ond 'Sequence’ Triggers. :Z:::;:: :zig TIC to IL test in buffer 2,
latches to 7 ('set FLT Clock Time 3
ROS test seq to max'), :
+ KU511
i |
Reset the ROS ] . Inter=record
sense latches, |L ROSAR is reset fo 0. GAP
* KU251 ) »
Reset '"MMSC"'. r Allow CE clock to run to Yes:
!~ allow ROS cycles. l Serd GAP fo CE
y Ku3si e o I
Set 'Start ROS Test' i Degate 'initialize at start of record”’, +
latch, | Gate the Scan Counter latches to the Return to the halt
! ROS Test latches (State 7)., erum io the ha
L loop (received subsystem|
| 2 reset-from CE),
A
Sheet 4

l
|
|
|
|
|
|
I
I
|
|
|
I
|
|
v | ,
clock, 'ROS Error Sample’, 'Set | -
|
|
|
I
I
|
L

Diagram 6-115. ROS Test Sequence (Sheet 3 of 5)

6-115,Sh 3 (7/70)



S

ROS sTATE 7 !

2 v
Sheet 5
\
p KUS31 Sheet 3
Invert the
Buffer trigger,
KU531
Invert the

Buffer trigger.

¥ KU451

Scan reset,

Reset: 'Logout’ trigger, 'Release’
latch, 'SOROS’, *Sync' trigger

/

ROS STATE 6

y KU431

and latch,

Decrement ROS
test Sequencer,

Places Scan Controls.into ROS
State 6.

y Objectives: I
1. Fetch word 0 (TN/ATN) of test.
KU551 2. Wait until test is in buffer, I
y KUS531 |
Gate Address of TN/
ATN to SAB, Initiate |
Scan Storage Request, |
|
Subtract 1 from ROS 1 Places Scan Conrols into ROS l
test sequencer, : State 5. I
|
—_——— e —— — — —A
ROS STATE 5 L cusst Objective: Gate TN to S. |
LGafe SDBO to 5(0-31)J l
Ku291 |
Reset 'TIC* and ‘GAP' I
Latches. I
KU121,KU141 |
Subtract 1 from ROS :r Places Scan Conirols into ROS I
test . .
est sequencer State 4, l
ROS STATE 4 i1 Objectives: ]
y 1. Compare TN in S with ATN of last test in T, |
Perform Scan~out S 2. 1f TN and ATN are equal, Continue ROS fest.l
and T function, 3. f TN and ATN are not equal, revert to
state 7 to read in next test. I
PAL=0 if TN and ATN are equal. !
|
\ ) l
KU391 |I
Reset 'pass' and 'fail’
triggers. I
Set ROS test I
sequencer to 7, |
Sheet 5 I
) |
y |
Subtract 1 from ROS : Places Scan Controls into ROS |
test sequencer, I State 3. I
ROS STATE 3 b Objective: Fetch word 1 (mask and MCW),
/

Gate word 1 address to
SAB and initiate Scan
Storage request,

v

Subtract 1 from ROS
test sequencer,

Places Scan Controls into ROS
State 2,

Diagram 6-115. ROS Test Sequence (Sheet 4 of 5)

RT?01-RT?17

Objectives:

1. Gate MCW to ST and distribute to MCW register,
address sequencer, ROSAR, and FLT counter,

2. Cycle ROS until FLT counter =0,

3. When FLT counter =0, CPU clock is stopped and
result in ROSDR is scanned out to T,

[ Gate SDBO to ST, I

Mask to S and MCW to T,

KU101-KU141

Reset address
sequencer and
FLT counter,

1

Gate T(32-39,52) to
MCW register,
T(40-51) to ROSAR,
T(53-57) to address
sequencer, and
T(58-63) to FLT
counter and FLT clock.

Y Ku331

Fetch left half of logword,
Unconditional terminate,

Conditional terminate,

Expected result.

F-Discble timer

Bit ROS
Plane Address

ScanOut| Cycle
Address count

32

3536 37 38 39 40 5152 53 57 58 63

Set 'scan counter
control' trigger & latch,

Removes inhibit from ROS sense
latch outputs,

* KU331

Allow CE clock to

cycle ROS,

Y

2 cycles for all ROS tests,

-

\

FLT
counter 0

No

Set 'MMSC' trigger to
stop CE clock.

+ KU371

Set 'SOROS' and
'sync' triggers and
‘sync' latch,

+ KU511

| kuti1-kut41

Subtract 1 from
FLT counter,

Reset ROS sense
latches and inhibit

ingating.

+ KU251

ROSAR is set to 000,

LResef 'MMSC' trigger. |

¥y Ki751

Scan-out right word
per address sequence

and MCW bit 4 to PAL,

+ RT?01-RT917

L Gate PALto T. J

Allow ROS to cycle (continuously
fetches ROS word 000 which
contains all zeros),

+ KU331,KU371

Reset 'scan counter
control®, 'SOROS’,
and 'sync' friggers,

' v‘ KU121-KU141

Subtract 1 from ROS

test sequencer,

Places scan controls into ROS
state 1,

A
B

Sheet 5

7201-02 FEMDM (7/70) 6-115,Sh 4



Tic*
latch or 'GAP!
latch on

K1751

» 2 v 3 v
Objectives:

ROS STATE 1 Sheet 4 1. Test results set 'pass’ or 'fail’
frigger.

test; otherwise, continue.

—

2. 1f 'TIC" pulse is not present and
no input error is detected, repeat

Perform scan out
S and T function.

P Mask in S isolates bit tested, PAL
will =0 if tested bit = 1; PAL #

MC068

| 0if bit =0,

Issue storage request
for TN/ATN,

I Needed if a 'TIC pulse has been
received and ‘fail' trigger is set.

¥ Kwo4l /—Expecfed result,
Set 'pass’ or 'fail* | PAL ERSLT ' | ‘'Pass’ ‘Fail®
trigger depending | Bit Tor Tar
on result in PAL | I—
and on ERSLT bit, | ;g (‘] ge: -
e -
I =0 0 - Set
L #0 1 - Set

SCAN
MODE REPEAT
key on

Reset the 'FLT

I Drop "IPL IOCE (X)* line to the

IPL? latch. IOCE.
Ku291
Initiate a subsystem I Reset the IOCE back fo the
reset. halt loop,
No y
y kU2 KU291,KU451

Set ROS test
sequencer to 3,

b The lines 'seq to max" and 'seq to
zero' cause sequencer to go fo 3.

I MANUAL OPERATION

Restart Repeat

restart

Next test

or failing test Next

Failing

failing test or

Sheet 3

I ‘§ Kwo4l

Repeat

o Turn on SCAN MODE
REPEAT key,
o Depress START,

- —

Set 'Pass Pulse’
trigger,

Start the scan clock,

o ey s

Set ROS test
sequencer fo 3.

] Ku291,KU451

| ‘Sequencer to max' and seq
| to 0’ cause the sequencer to

Sheet 4 goto 3.

\
e Depress FLT -I_

BACKSPACE,
pushbutton twice,

| Backspace the ROS test tape to the
I front of a restart IPL record (a restart
l IPL record precedes each tests record).

LT —

/

Diagram 6-115. ROS Test Sequence (Sheet 5 of 5)

6-115,Sh 5 (7/70)

Sheet 4 Diagram 6-27
Subtract 1 from the | Place scan controls in ROS FLT BACKSPACE
ROS test sequencer, I state 0, pushbutton flow.
Objectives:
D ROS STATE O 1. Gate TN/ATN from storage
to ST,
| 2, Terminate on failing test
l Gate SDBO to ST, J | Places TN/ATN into ST. or UCT,
3. Continue if passing test and CT,
Unconditional terminate bit,
r—-Condiﬁonul terminate bit,
4 Fuer 1 oer | st | Fail' | comminoe
. I mcws|mcwes | tor tar n
Continue 1
!7 0 0 - - yes
r 0 1 off on no
; 0 1 on off yes
L] 0 off on no
{ 1 0 on off no
latch on
Y Ku331 Ku431
Reset 'Start ROS ! Enable 'initialize at start
Test' latch, l of record’,
Set ROS test sequencer
to 7 (max). y Ku291
Initiate subsystem I Force IOCE to the halt foop.
reset. | (FLT {PL is not reset: IOCE
[ re-1PLs).
Sheet 4 Sheet 3
KU331 KU431
Reset the Start ROS | Enable 'initialize ot start of
Test latch, Il record'.
yKU471 KU291
| Enable 'reset IPL', ] IReset FLT IPL latch (drop 'IPL' to
| IOCE) and initiate a subsystem reset
| (force the 1OCE into the halt loop).
¥ KU471 L :
Reset 'Pass Pulse’
trigger.
! Stop the CE scan clock,
Await operator action,




~—

Set up subsystem to run

FLTs.
+ Note: This is a summary flow chart.
For detailed FLT sequence
Initiate IPL, and pass refer to sheets 2 - 5.

control to the IOCE,

\

10CE channel loads
record 1 or 4 info storage,
reads in record 2, and
releases CE,

Y
ROS~-controlled
operations; set up CE IOC.E loads buffers 1 and
to run FLTs. 2 with FLTs and sends TIC
pulses to CE,

A 4

Non-ROS-controlled
operations: set up CE to
run FLT microprograms,

-

Y

ROS operations: test for
input error from IOCE,
Set address sequencer to
16, Determine if test is
in storage (TIC pulse).
Determine if alternate
test is to be fetched by
comparing ATN with
next TN,

No

Fetch
alternate
test

Yes

A

Scan in: address sequencer
is decremented from 15 to
0; test words are placed
intoS, T, or Q, and the
data is distributed
throughout the CE under
microprogram control,

B

/

Test cycle: CE cycles
until the FLT counter
equals O (‘exit' trigger
state is changed).

/

Scan Out: the exit
trigger condition is
scanned out to T,

\

Result comparison: perform
scan-out S and T, set
'pass’ and *fail® triggers
per PAL and ERSLT bit,

Terminate or continue:
stop or continue per UT
or CT bits and 'pass"
and 'fail’ triggers.

Stop or
Continue

Continue

Enter stop and
restart routines,

Diagram 6-116. FLT Sequence (Sheet 1 of 5)
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2 v 3 v 4 M 5 v 6
l__ ——_—M_RUZE _O-;E?A%N—S- - _-l Objective: Set up subsystem to run FLTs,
e Configure a maintenance subsystem (CE to I
be tested, SE, IOCE and TCU) in state O, I
e Mount FLT Test tape, '
o Set LOAD UNIT switches to select IOCE, I
channel, and tape unit, l Diagram 6-27
e Set the MAIN STORAGE SELECT switch to
the number of the configured SE, I BACKSPACE FLT
o Set the TEST switch on (down). I pushbutton flow,
e Set the SCAN MODE, ROS/PROC/FLT
switch to FLT, ' |
Y '
l_ - T r_ IO0CE ‘ ‘Objectives: _-]
Depress SYSTEM I T Force the CE into th loop; I A. First IPL
P ; orce the CE into the stop loop; 1. Initiate IPL to read record 1 from FLT tape.
RESET pushbutton, ' 1 ‘manual’ trigger on, I 2, Record 1 is IOCE chdnnel program which reads
record 2,
_— = — I (Halt loop) 3. Record 2 is IOCE channel program (loader loop)
which loads buffers 1 and 2,
I | B. Subsequent IPLs
1. Read restart record,
| Received 2. Restart record takes IOCE chdnnel into the
IPL IOCE (X), locder loop.
l ) load unit and main
MODE in FLT, storage
TEST on, CE in ' addresses
state 0 and
Manual, l
Ku291 |
Set the 'FLT Test' |
trigger. |
A
— e ———— Read 24 bytes into SE Read 24 bytes into
MANUAL y OPERATIONS | | ctarting at PSA 0 SE starting at PSA O,
(location O of the .
o Set CECHECKCON-| | l selected SE), +
TROL switch to DSBL, ' .
e Depress LOAD | + Execute CCW at
pushbutton, I . location 8: read the
| Execute CCW at first eight bytes of
L _— i e —— _..J location 8: no=op and record 2 (Loader loop)
__I chain command, into PSAO, Chain data.
Obijective: Read record 1 (for first IPL) or Y ;
restart IPL record (for 'GAP' and - . . .
‘continue'); fhen.read IOCE Execute CCW at Execute CCW at location : Command-chaining bit in
channel program into the SE. location 10: no~op and 10: read balance of | the CCW prevents sending
chain commands, record 2 (28 bytes) into ] of GAP to the CE at the end
y Kw401 FE321 locations 18=38 (hex), : of the record,
— Chain commands,
Reset SE, IOCE (and TCU);

Initiate subsystem reset
(includes CE machine
reset),

gate LOAD UNIT switches and
MAIN STORAGE SELECT switch

data to External Reg (on Control Bus),

Y

A

KX129

I Set FLT IPL latch,

Send "IPL IOCE (X)' to the
selected 1OCE,

i

1

¥ Kwo4l

Set *Pass Pulse'’
trigger.

Kw411

Enable the IPL
PSW branch,

¥ QY041,B88

Branch from the
stop loop.

Y
A:

Sheet 3

Initiate IOCE operations.

Execute CCW at loc
18: read 8 bytes into
foc 0, Chain data,

(Loader loop) _ Y

Y

Execute CCW at location
20: read 88 bytes (hex)
inta buffer 1 (location
100)., Chain data.

Y

Execute CCW at
location 28: TIC to
location 30,

v

Execute CCW at location
30: read 88 bytes (hex)
into buffer 2 (location
200), -Chain data,

TIC releases CE to execute
test in buffer 1,

e oo cne ond

Execute CCW at
location 38: TIC to
location 20,

Inter-record

Diagram 6-116. FLT Sequence (Sheet 2 of 5)

6-116,Sh 2 (7/70)

L -

GAP

Send GAP to CE,

\

Return to the halt loop
(received subsystem
reset from CE),

TIC releases CE to execute
test in buffer 2,

FLT Clock Time 3



~—

N

2 v

Sheet 2 and 5
:A:

P

Objective:

1. Wait for “test in storage* from 1OCE.,

2. Determine if new TN motches ATN in T
(if ATN search was required).

3. Prepare to scan FLT into CE hardware,

B —

(ATN search loop)

QY011,33F
Set the 'Scan
Mode' trigger,
QYol1l,81E

Initiate machine reset,
Reset the 'Stop' and
'Manual® triggers.

QYol1,706

Set the address
sequencer to 16,

i 16 points to the address in the buffer
1 which contains TN/ATN.

QYO011,5B3

('test in storage")

YQYO011,2D0
Reset 'Buffer 1' trigger. -
{Set 'Buffer 2 trigger on.) //_
Set the 'pass' trigger; Vi
reset all of MCW.
QYO011,583

Alternate
Test Number
search

No
QYO011,2D1

Set address sequencer to
15, Invert 'Buffer'
trigger. Reset ‘TIC'
and 'GAP' Latches.

Sheet 5

ATN search results from'pass’
trigger on; 'fail’ trigger off and
MCW CT bit off.

QYO011,2D3 I

Invert 'Buffer' trigger.
Fetch word 16
(TN/ATN) into ST.

QYO011,883 |
Reset 'TIC* and
'GAP’ latches. I
QY011,733

Compare ATN of last
test with TN of next
test, using scan out S
and T function,

QY011,250

PAL No

' o

yQvol,siF

Machine reset plus
reset 'Pass' and 'Fail’
triggers,

equals 0

B

Sheet 5

QY015,327

Objective:

Perform ROS~controlled scan in
of FLT (from buffer) into CE
hardware .

Gate 0's to IC

I
l Address sequencer equals 15, I

Y QY015,9A8

Decrement address
sequencer,

YQY015,9A9

l Fetch word 15 to LM,

I
| Address sequencer equals 14,

Y QY015,326

Gate 0's to E.
Gate LM(0-15) to N,

QYO015,9A8

Decrement address
sequencer,

yQY015,9A9

=T
l Fetch word 14 to LM. I |

Address sequencer equals 13.

QY015,325

| Gate LM to XY, J

Diagram 6-116. FLT Sequence (Sheet 3 of 5)

QYO015,9A8

Decrement address
sequencer,

QYO015,9A9

Fetch word 13 to LM, ]

Address sequencer equals 12,

¥y Qvois,98E

Decrement address
sequencer,

¥ QY015,98F

[ Fetch word 12 to ST.

I
] Address sequencer equals 11,

QY015,323

Scan into DAR
register and
miscellaneous triggers,

Decrement address
sequencer,

QY015,98E

F QY015,98F

[ Fetch word 11 to ST, J

f
1 Address sequencer equals 10,
L

Gate T to DAR mask.
Decrement address
sequencer,

y QYO015,98F

QY015,310

l Fetch word 10 to ST, J

1)
{ Address sequencer equals 9.

QY015,707

Gate T to External reg,
Scan into miscellaneous
triggers., Decrement
address sequencer,

QY015,98F

[ Fetch word 9 to ST.

I
I Address sequencer equals 8.

]

Gate T to Select reg,
Scan in miscellaneous
triggers, Decrement
address sequencer,

QY015,151

QYO015,64D

Fetch word 8 to ST.

—
! Address sequencer equals 7,

]

y QYo015,1D1

Gate S to K,
Scan into miscellaneous
triggers.,

QY021,847

Fetch word 7 to ST.
Gate 0's to ABC.

y QY021,703

Decrement address
sequencer,

QY021,64C

l Fetch word 7 to Q. J

'L Address sequencer equals 6.

Sheet 4

7201-02 FEMDM

(7/70) 6-116,Sh 3
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QY021,846

Gate PAL parity to
A STC. Gate Q(0-15)
to R,

QY021,1D2

Decrement address
sequencer,

y QY021,1D0

Fetch word 6 to ST,

: Address sequencer equals 5.

¥ QY021,845

Gate Tto IC. Scan
in miscellaneous
triggers, Gate R to E.
Gate ST to PSW,

¥y QY021,1D2

Decrement address
sequencer .

y QY021,1D0

Fetch word 5 to ST.

Address sequencer equals 4,

QY021,844

Gate S to D, Scan
into miscellaneous
triggers, Gate
Q(16-31) to R,

QY021,1D2

» Decrement address
sequencer,

QY021,1D0

Fetch word 4 to ST,

] Address sequencer equals 3,
L

D QY021,843

Cate S to B. Scan
into miscellaneous
triggers,

¥y QY021,1D2

Decrement address
sequencer,

y QY021,100

Fetch word 3 to ST,

1
) : Address sequencer equals 2,

Y QY021,842

Gate S to ‘A, Scan
into miscellaneous
triggers,

y QY021,703

» Decrement address
sequencer,

y QY021,64C

[ Fetch word 2 to Q.

T -
: Address sequencer equals 1,

¥ QY021,1D2

Decrement address
sequencer,

Diagram 6-116. FLT Sequence (Sheet 4 of 5)

6-116,Sh4 (7/70)

QYO021,1D0

Fetch word 1 to ST, ]

QY021,840

v -6

Objectives:

1. Move MCW from FLT (in buffer) info CE to
control ROS cyeling. i

2, Fetch bits (to set up ST for test) into ST,

Gate:

T(32-37,52) to MCW,

T(40-51) to ROSAR,

T(53-57) to address
sequencer,

T(58=-65) to FLT

counter and clock,

y QY021,64F

Set 'scan counter
control' trigger.

YQY021,150

Fetch word O to ST,
Reset 'scan mode'
trigger.

y Ku4ii

Allow CE one ROS
cycle. Decrement
FLT counter,

counter
equals 0

Set the ‘mairitenance
mode stop clock
(MMSC)' trigger.

¥ KU351

Set 'scan out ROS
(SOROS)" trigger.

y KU371

Set the 'sync’ irigger
and latch,

©

Sheet 5

Functions of T bits in MCW;
(32-35) not used.
(36) on specifies left half of logword
is to be scanned out,
(37-39) UT, CT,ERSLT,
(40-51) ROS address at which ROS
will be started,

" (52) indicates a program intended stop,

(53~57) points to logword to be
scanned out,

(58-63) number of ROS cycles to be
executed,

Objective: Cycle ROS the number of cycles and
from the address specified by the MCW,



4 v 5 v

Obijectives:

1. Scan-out the half logword which includes the trigger being tested
(specified by the MCW address sequencer).,

2, Fetch mask from storage.

Sheet 4
Ku181
less than 14 Add greater than 14
(ROS-controiled scan-out) ress {hardware-controlled scan-out)
sequencer

W

y KUsTI

y KUS1I

Force ROSAR to 009
(bits 8 and 11 on).

Bit 11 is forced by 'scan
inhibit next ROSA’.

Force ROSAR to 011
(bits 7 and 11 on).

y KU251 y KU491
- -_—
| Reset MMSC trigger, H Allow ROS to cycle. 1 Scan-out via PADDL : Indicators to PADDL gated by
L to T per MCW, } ‘enable scan bypass’.
L
QY031,009 KU551
— ] - KU251
Initiate main storage ] Address specified by address -
request for mask., : sequencer (MCW), [ Reset MMSC trigger. H Allow ROS to cycle.
QY031,929,3A4 : Y QY031,011
Scan-out left or MCW(53-57) (address sequencer) . "
H )
right half of ] specifies logword; bit 4 specifies :2”:,:: ;:‘:Ir::st:m:‘e
logword. I which half of logword. N P
>
QY021,103
Gate mask to S.
16 to oddress sequencer,
‘ QY021,601
Perform Scan-out S
and T Functions.
y QY021,602
Set address sequencers to : PAL ERSLT 'Pass’ Fail'
15, Set pass or fail . Bit Tgr Tgr
triggers per PAL and =
ERSLT bit. 1 =0 ! Set -
| #0 0 Set -
| =0 0 - Set
L #0 1 - Set
QY021,602
Yes Scan mode. No
REPEAT switch on
TiC ! When '"GAP’ is received from the
No o | 1OCE, the CE issues 'subsystem reset’

QY021,802

[ Scan 'store request’. I

, |

GAP or UT
bit

Yes

QY021,803

| to the IOCE. The IOCE is reset out of

| the loader loop into the halt loop.
'[PL IOCE (X)" is still active (FLT IPL
latch in the CE was not reset) which

| covses the IOCE to re-IPL.

TN/ATN fo ST, J

Y
D |Repeat Test

Sheet 3

Stop

QY031,2CE

1 Display Number of Test
Just Completed,

QY031,8Cé

Set address sequencers to
15, Set UT Bit, Stop
Scan, Reset IPL and
reset FLT IPL Lth,

(Note 1).

Yes Store PB

Depressed

1's to T. Data keys
to ST, Next TN in T,

Start
P8 Depressed
{Note 2)

Sheet 3

Notes:

1. To restart after a stop, depress FLT BACKSPACE twice, then the LOAD
Pushbutton once. This will bring in the next test and run it (Diagram 6-27),

2. To loop on failing test, operator must place SCAN MODE REPEAT Switch
down before depressing START pushbutton,

Diagram 6-116. FLT Sequence (Sheet 5 of 5)

or Continue

Sheet 3

Imcws) Imcwie) | Poss' | 'Fail® At

oo cr Tor Tar ction

! 0 0 1 0 Continue (ATN Search)
| 0 0 1 Continue (next test)

| 0 1 Set Reset Continue (next test)

I 0 1 - Set Stop

| 1 - - - Stop

7201-02 FEMDM (7/70) 6-116,Sh S
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2 v 3 v 4 v 5 v 6 v 7 v 8 v
' BIT POSITIONS IN MAIN STORAGE
V:;8RGD fcs)/é- wpél;o COMMENTS
NO. [ATION | NO- | o | 1 | 2 | 3 | 4 | s 6 | 7 | s e oo 2z o | o s e |z e | | o | oo | 22 | s | 24| 25 | 2 | 7 | s | 2 | % | W
128 F D REG Q REGISTER DAR MASK : PARITY FOR
REG - F, D, Q AND
80 32 P P P P P P P P p p P P , D,
0 0 0P-7 8f15 | 1(:23 | 24-P31 07 | 815 | 16-23 | 24-31 | 32-39 | 40-47 | 4855 | s6-63 | 07 | s-15 | 162 I 24-31 DAR MASK
SELECT REG ST REGISTER CCR S:AET\S/TFE);:D
132 3 p P P P P P P P P P P P P P P "
0-7 | 515 | 16-23 | 24-31 07 | 815 | 16-23 | 24-31 | 32-39 | 40-47 | 48-55 | s6-63 | 07 | 815 | 16-23 | 24-3 CQR
CE G ATR EXT ST AB
136 SEL INTRPT DDR | LT maRK | REG
el e P P I'IEIF;TTR I?TSETPR ?Il\sl?glf STT&T 1 FEIT “ o 4 A'A{%:'V ASEg cLoCK P P REPG PAI?DL
) e o7 | s | o7 | 815 | 1623 | s | R | Abs | Tor | ieave | A ter | ava [0 0 0 0-7 | 32-39 | 64-67 | 6467
! EXTERNAL TRIGGERS AB REGISTER R REG EREG
140 35 PERMIT 1OCE LOGOUT IOCE p p p P P p b p P p P P
' 2 | 3 | vl o2 ] s 0-7 | 8-15 | 16-23 | 24-31 | 3239 | d0-47 | 48-55 | s6-63 | 07 | 815 | 07 | 815
" CE SEL SATR TIME SELECT 10CE |OCE _ INTRPT EXTERNAL REG G REG (WRITE DIRECT) ATR-2 G REG,
90) 3 cLOCK mc | cate P P P P " % ATR-2
) 2 | 3 | 4 |sTe 1 2 | 3 REQ | TGR 07 | 85 | e |24 | o | v | 2 | 3 | 4 5 | 6 | 7 2 | s | 34 | s | %% | 37 | |
SELECT REGISTER
148 37 PAM/RCY SE/DE CE l 1OCE SI;LEE(ST
1/ | 22 | 3 \ 1] 2 | 3 6 [ 7 vVl |y |y | s en | 72 e | 9o/4 | 105 | 18 | 1w | NN 2 | 25 | 2 | 7 | 1] o2 | 3
152 ADDRESS TRANSLATION REGISTER (ATR-1)
38 ATR-1
\ 8) 0 | 1 | 2 | 3 | 4 [ 5 6 | 7 | 8 | 9 | 10 I " I 2 | 1| o4 | s | 16 | 7 | 18 | 19 | 20 | 2 | 2 | B | 2% | B | 2% | ¥ I 28 | 29 | 3 | a
STAT TRIGGERS BLOCK 1 FETCH | | FETCH jEXEC IN PROG | | FETCH; BRINV | FETCH EXTERNAL INTERRUPT REGISTER PIR TIMING
156 %9 1 2 3 | PROG STORE| REQ | ADDR | INV | CE1  CEl  CE2 CE2  TMER B csgD RCDES ché PIR  DAR Al
ADDR Wi
s | c | o | ¢ l o FETCH|{ TGR | TGR | TGR comp| TGR | TGR ADD V%DI RDD | WoD | RD |2 | s | % R w0 | = NN INTERRUT:R
PROGRAM STATUS WORD PROGRAM STATUS WORD PROGRAM
160 Ic ' INTERRUPT CODE PRIORITY
SYSTEM MASK KEY e | conb cope PROGRAM MASK MC bW
) “ 0 | 1 | 2 | 3 ] 4 | 5 6, | 7 g | 9 | w0 | n 1A2 | 7\3 | Yﬁ ] 1P5 LSWR | 34 ] 35 3 | a7 | s | 3 INTRPY 8 | 4 | 2 | 1 | 2
4 DISABLE
PAS orcE | singLe| creEck| crock | et FLT Ros | scc | sync | INTER-| FLT JcONsOLE DIAG | FuT
164 4 RI[E)Q snzcepéaN EETY ”\g\iﬂ CY?ZLE PA1G i IEIZTTR :/%SDEE :AUC'J-SDEE STTGORP BLT%iK PTU(I;.ESE ?t:?rg? 2\?:?5 C}(é:l}iE SUM | INHIBIT| TEST | TEST l‘E}SRT TGR TGR Ré\gﬁ\s\ﬁm BKSP g%? SOROS| TGR REL TIC | GAP
REQ | LTH INIT | ADJ | INIT ADDR
STORAGE CHECK CHECK REGISTER 2 [OCAL
168 ADDRESS REGISTER SE STPD SAB , SDBI , SE/DE .SE/DE  SE/DE LOS JOCE , STORE, CCR , ATR  PSBAR , PSBAR , PSBAR . SPLIT = LOG ~ LOG (c)E Rog 2
(A8) 42 ) M%?)E A}EST 'Ngg‘é ek | cik | T/0 |ADDR | DATA | FETCH |. TO BUs | Bus | Pry | iy pry | NoT | At | toc | ros ADDIS oG | 1/
o | v |2 | 3 ODE | M CHK | CHK | cHK | SE/DE cnk | crx | cak | cHk | cHk | conr | cHk | out | cHk | cH REQ
5 ' ROS TEST MAINT
. o |wowe ﬁgf,\ - Mcwkzicks;srm Loc oT SCAN ADDRESS SEQUENCER SCAN CYCLE COUNTER cfoLTCK SEQUENCER P,;,_STS FFALITL E]ETG ‘ z\%,,; BSSFAF';R
1 2 | 3 ‘ 4 | s 6 7 20 NN o | v | 2 | 3 1 o | v | 2 ERR clock| !
76 " | EXTERNAL REGISTER | EXLEE?AL
. €0 o | 1 | 2 | 3| 4 | s 6 | 7 | s | o | o | v | 2] 8 | | 15 | e | w8 |19 | 20 | 2 | 2 | 2 | 24 | 25 | 26 | 7 | » | 2 | % | a
MARKS ~ AB REG ABC PADDL 'LESCEEI $TC
180 45 STORE
o | v | 2 | 3 | 4 | s 6 | 7 TGR 64 | & | 6 | & o | v | 2 64 | 65 | 66 | & SIGN | | 2
184 AB REGISTER AB REG
4 ' 0-31)
, 9 0 [ 1|2 | 3 ] 4 | 5 6 | 7 | 8 | 9 | 10 | n | 12 | 1 | 4| | 16 | 17 | 18 | 19 | 20 | 21 | 2 | 23 | 24 | s | 2 | 27 l B | 2 | 0 | A
AB REGISTER AB REG
188 47 . 3963
32 | 33 | 34 | 35 | 36 ] 37 38 | 39 | 40 | Q | 42 I 43 | 44 | 45 | 4 | 47 | 48 I 49 | 50 | 51 | 52 | 53 l 54 | 55 | 56 | 57 | 58 | 59 | 0 | 61 | 62 | 63 (82-63)

Diagram 6-117. CE Logword Formats (Sheet 1 of 3)




N

(0L/L) WAWAAT0-10TL

TUS‘LIT9

’ . [ [ \ ({ \ ’ \ ’ v ( ( ( ( ( ( (
\ A
2 v 3 v 4 v 5 v 6 v 7 v 8 v 9
vbOG psA | psa BIT POSITIONS IN MAIN STORAGE
ORD| LOC- | WORD COMMENTS
NO-ATONINO- | o | v | 2 ] s | 4 |5 | 6 |7 | 8 s || n |2 |w | w [ |16 | v | s | v | 20 | 2 | 2] 2 |2 |2 | 2 | 2| 2]|2]|wn]|as
192 " PHYSICAL PSBAR PSBAR COUNTER R LOGICAL PSBAR ALT PRO%%ATA;XWSSKWORD ° S?ED . oA L02C Kout 3 PSBAR
o) 9 10 n 12 | 9-12 9 10 1 915 9 10 1 12 13 14 15 16 17 18 19 PSBAR 16 17 18 19 24 25 2 27
8
- CONFIGURATION CONTROL REGISTER (CCR)
196 49 STATE SCON ILOS SE/DE CE 10CE CCr
So | S I 1| 2] 3 | 4 ' 6 | V || v |y | s en | e | 8 | 94 | 105 | B | e 12 | s | o4 24 | 5 | 2 | 2 28 1| 2 | 3
DIAGNOSE ACCESSIBLE REGISTER MASK ’
(zcog) 50 IOCE SE/DE SPARE | SPARE PAM/RCU TCU CE OWN SPARE CE SPARE DAR MASK
1 | seare | 2 | seare| 3 | seage l vV v | 7 | & | s/ | en | 72] s | oa |0p I 16 l 17 | 1| 2 ] 3/ l 1| 2 | s | orc | oss I 2 I 1 2 | s | 4w
SERIAL ADDER LATCHES (SADDL) INSTRUCTION COUNITER (IC)
204 51 SADDL, IC
o | v | 2] s | 4] s |s |7 8 | 9l ol Jz | w | w s e |7 | s | v | o | a2 | 28 | | s |26 | 7| | 2 | © | =&
s08 , R REGISTER E REGISTER RREG,
o ©0) o | v | 2| 3 | 4 | 5 | 6 | 7 | 8 | 9 ] w | n 2| s | u | 15 o | v |2 | 3 | 4| 5 |6 | 7] 8] | 0 | n 12 | 1B |4 | s EREG
F REGISTER (READ DIRECT) D REGISTER G
212 3 ,
° 0 | 1] o2 | s | 4 | s | 6 | 7 ‘ 8 | 9 | w0 | mn | 2 | s | |5 |6 |7 ] s | | 20 | 2o | 2 | » | 2| | 26 | 2 8 | » | 0 | a FReG
- Q REGISTER QREG
54
" (08) o | v |2 | 3] 4| s s |7 |8 | 9w |2]|1s | v | s | |17 ] s |19 ] 20 | =« | 2 | 28 | 24 | 5 | 26 | 2 2 | 29 | %0 | 3
Q REGISTER .
20 % 2| ® | 3 | 3B | % | ¥ | B | 3 | L0 | 4 | a2 | 8 |4 | 4 | 4 |47 | & | | 0 | 5| 52 | 88 | 54 | 55 | % | 57 | % | 5 o | & | & | &
DIAGNOSE ACCESSIBLE REGISTER (DAR)
(25%‘; s 10CE1 10CE2 |OCE3 SE/DE ELC {'space | space PAM/RCU ELC TCU ELC CE OWN SPARE CE ELC sPARE DAR
A | B | A | B | A | B l 1/ | 2/ | 3/ | 4/ | 5/ | /1 | 7/2 | 8/3 | 9/4 | 105 | 16 7 11| 22 | 3/ 1 | 2 | 3 orc | oss 2 1 2 | 3 | ¢4 31
12
_ CHECK REGISTER 1 ADD  SADD
228 57 PARALLEL ADDER FULL SUM-CHECK " PARALLEL ADDER HALF-SUM CHECK ROS PARITY CHECK | HALF | FULL CRI
47 | s-15 | 16-23 | 24-31 | 3239 | 40-47 | 48-55 | s56-63 47 | 815 | 1623 | 2431 | 3209 | a0y | 4855 | s6mty 2tz | das | so99 | UM | UM
232 LR - crECREG ] - rPERNE;ﬁ'T T?gscs N REG PSW REG No | oswve rfs?:\?z gﬁ?; ngﬂ : SADDL IC REG
(8) 58 P P P p EREG | PADD MR P‘)\‘EFD I0CE | INTRPT| P P P P RETRY | INTRPT| PTY PTY P P P
3 07 | 815 | 1628 | 2am | oY UM Rkumend 1 REQ [ 07 | 815 | 07 | 815 912 | 12 | 16-19 07 | 815 | 16-23 | 2-31
LOCAL STORAGE WORKING REGISTER (LSWR)
236 59 LSWR
o | v 2| s 4 |5 | e 7 | s o Jwmn J2 | w | u |5 |16 | v | s |- | 2| 2] x| 2| 5| s|w]|s|»|n]|a
240
(Fo) 60
14
T32-63 TO PADDA 32f47 48_T63 0531 D8-31 TO PADDA 3%1 f-g 8?(%)1 32:%3 6?:?7 6?(%)] 3?-(%7 6?—2&7 ETx06 o:(E)TTo 8—En 12TECI>5 8T_f])] 4-?1)5 20%1 3(%7 52%3
244 6l 32-63 | 31-62 | 31-62 | papoA | PADDA | PADDA 7-30 | 7-30 40-63 | FMTO | FMTM | FMTW | p00s | pApDs | pADDS | PADDS | PADDE | PADDS PADDS | PADDS | PADDB | PADDE | pADDS | PADDS | PADDE | PADDS | PADDE | PADDE | PADDS
32-63 | comp | 11 C-L1 | 48-63 | 48-63 | 32-63 | 8-31 | ‘11 | c1 | 40-63 | come 40-63 | 47 | '8-31 | 32-63 | 6d-67 | 4-2912 | 30-65L2| 28-37 | 28-63 | 60 | 56-59 | 60-63 | 60-63 | 52-63 | 52-63 | 52-63 | 52-63
248
(F8) 62
' READ ONLY STORAGE DATA REGISTER (ROSDR) RIGHT STEP
252 63 P P ol g :{T : GSR A ;&g}c{: ROSDR
| n | 2] | 4| s e | 7 | | s | a1 | 82 | e | 84 | w63 | 86 | 88 | 89 | 90 |e-99]| 92 | ® | o4 | o5 | 7 | » | »

Diagram 6-117. CE Logword Formats (Sheet 2 of 3)



©L/L) €US‘LTIT-9

2 v 3 v 4 v v 6 v v 8 v 9
LOG | PSA | psa BIT POSITIONS IN MAIN STORAGE )
WORD | LOC- { WORD COMMENTS
NO-JATIONINO. 0 | 1 | 2 ] 3 | 4 | s | 6| 7] 8] 9] w|mn | 3 ] 1w | s v e |1 ] o 21 2 | 2 | 24| 5| | 7] 2% | a0 | a
256 84 )
(100)
16
READ ONLY STORAGE DATA REGISTER ROSDR) iHisiT| PrROSA
260 65 IS A CFLT ROSDR
7 | B | 3w | o | 4| 2| s | M| s | 4 | 8 | # | %0 51 | 52 | 8 | 55 | s6 | 57 | s | 59 60 61 | e | 64 | 6 | e | &7 | e | wrrE | LAST | MODE
264 66
(108)
17
READ ONLY STORAGE DATA REGISTER (ROSDR)
268 67 ) P ROSDR
2 | .3 | « | 5 | 6 | 7 | 8 ] o | v}z | B} o 15 | 16 | 7 | 19 || 2nn | 2 | 24 25 | 26 | 28 | 2 | 3 | au | 3 3| | s
L REG K REG '
272 68 P p . P P
(1o 07 | 815 | 16523 | 2431 ot7 | sfls | 1623 | 24531
18 READ ONLY STORAGE ADDRESS REGISTER (ROSAR) PREVIOUS ROS ADDRESS (A) PREVIOUS ROS ADDRESS (8) ROSAR,
276 69 PROSA,
2 s ] e s ] s | 7] 8| w0 | n o | 1 | 2 s | 4 | s | 7] 8] 9 ] w | m 0 1] 2 ] e | s ] e ] 7] 8 9 | 10 | n PROSB
M REG X REG Y REG N REGISTER
280 70 P P P P P P P P P P P P N REG
(18) 32-39 l 40-47 [ 48-55| 56-63 | 0-7 | 8-15 l 16-23 | 24-31 32_39| 40-47| 43-55| 56-63 o | | 2 | 3 | 4 5 6 | 7 | 8 | 9 | w0 | noloe 13 ] 4] 15
19 :
ROSAR PROSA READ ONLY STORAGE DATA REGISTER (ROSDR) 0_531 8931 fats 457 LOCAL STORAGE ADDRESS REG WR ROSAR,
284 71 TO TO TO TO LOCAL LSAR
o | 9 A6 | B3 o | 9o | .| 27 | 3 | 4| 54| & | & 78 | 87 | 96 |FADDA|BADDA| RADDB | PADDB o | 1 | 2 | 3| 4 |sroRe |
K REGISTER
288 72 K REG
(120) 0 | V]2 | s | 4 | s | 6 | 7 8 | 9] 0w | n ] ow 13| T4 | 5 | e | v | s | 9 | 2 21 2 | = | 24 | 25 | 26 | 7 | 29 | 3 | a1
2 MAINTENANCE CONTROL WORD (MCW) WRAP
292 73 DE/SE SELECT DG SELECT CVG SELECT RNOP | FDGR | DSE1 | Rerp | RC DE Mew
32 | 33 ] 34 l 35 36 | 37 | 38 | 39 40 l A | 42 ] 43 | 44 45 46 47 48 49 50 51
LM REGISTER
296 74 . LM REG
, (128) o | v o2 s | 4| 5| 6] 7| 8] 9w ]| n|mn I R O A O N 21 2 | 2 | 24 | 25 | 2 | 27| 2 2 | % | &
1
LM REGISTER
300 75 _ LM REG
32 | 3 | o34 | 3 | 36 | | s | 3% | w0 | 4] 2| 8| 4« s | 4 | o | 8 | ] 0 | 51| s 53 54 | s5 | s6 | 57| s | 59 | e 6 | e | e
. XY REGISTER '
304 76 XY REG
* (130) 0 | 1 | 2 | 3 | 4 | s ] e | 7| 8] 9 w0 | n | w2 B3] o4 | s | | 7] 8 ] 19 | 2 2 22 | 2 | 24 | 25 | 2 | 27| 28 2% | 3 | &
2 XY REGISTER
308 77 XY REG
2 | 38 | 34 | B | 3% | & | 338 | % | 0| 4| 2| 68 | 4 45 | 4 | o | w8 | 4| 50| 5 | = 53 54 | s5 | s | 57 | s | s9 | & 61 | & | &
. ST REGISTER
312 78 : ) ST REG
(138) 0 l 1 I 2 I 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | n l 12 13 | 14 | 15 | 16 I 17 | 18 | 19 I 20 21 22 | 23 | 24 | 25 | 26 | 27 | 28 29 | 30 J 31
B ST REGISTER
316 79 ST REG
2 | ® | 4 | 3 | 8 | 7 | s | 39| 0| a| 2| s |« s | % | 4| w8 | 4 | 50 | 51| s 53 54 | 55 | s6 | s7 | 8 | 59 | e 6 | e | &

Diagram 6-117. CE Logword Formats (Sheet 3 of 3)




811-9 (0L/L) WAWAA T0-10TL

. . / / / / 7 e T /
; / / / ' : : g ‘ \ ‘» \ \ \ \ ( ( \
\ N i \ Ay A \ A \
2 v 3 v 4 v 5 v 6 v 7 v 8 v 9
BIT POSITIONS IN MAIN STORAGE
VL%RD COMMENTS
0 l 1 | AERENENR | 7] 8 | 9] w0 1 A I I O | 16 | 17 | s | w | 20 | 2 [ 2 l 2 | | s | % I 7 | | 2 I 30 I 31
, SESDR (EVEN) (or [OCE SBO) | EsoR
0 _ (EVEN)
o | v | 2 | =] ¢ | s | | 7 s | 9| | mol e e )]s | w6 | 7 | | » | 2 | 21 | 22 I 23 | u | 5 | 2 ] 27 | 28 | » | % I 31
| SESDR (EVEN) 1 SESDR
1 : (EVEN)
32 I 33 | 4 | 35 I 3% I 37 L 38 l 39 40. 4 I 42 | 43 | m | 45 I 4% | 47 I 48 I 49 | 50 I 51 | 52 I 53 | 54 | 55 I 56 l 57 l 58 I 59 | 60 l 61 | 62 | 63
I MARKS (EVEN) ] T IOCE SAB (EVEN) 1 MARKS ,
2 ——— TAG (EVEN) ———— HI/LO | SESAR 1-14 (EVEN) = IOCE SAB —————— SESAR
0-7 | 815 | 16-28 | 24-31 | 32-39 | 40-47 | 48-53 | 5463 1| 2 3 | 4] s | e 8 | 9 | w0 | m 12 | s 14 15 6 | v e | | l 2 | 2 23 (EVEN)
o CCR(O-7) - Ir REQUEST (EVEN) [————— RESPONSE (EVEN) = r CCR (8-15) 1 CCR, REQUEST
3 f CE - r IOCE — i CE 1T 10CE -1 I CE 9 7 I0CE 1 — STATE—— ¢ SCON 1 AND RESPONSE
1 | 2 | 3 | 4 | | N | 3 1 2 | 3 |4 ] o 2 [ 3 I 3 | 4 | ! | 2 3 So | 51 | 1 I 2 3 4 [ 14 15 LATCHES (EVEN)
| SE ID 1 OPERATION | ——OPERATION (EVEN) SOFP BLK SEL LATCH SCON BACK UP LATCHES MARK | —ADDR PARITY —— TYPE OF OP
4 PARITY [ 1-5 | 6-12 | 13-19
T&S | STORE | FETCH | LOG | EVEN | ODD EVE
HERENE BOpEO TR | CHK | V] 2 | s |4 even| o7 | es | e (EVEN)
r_ACHECK AcaNDITION (EVEN) oAl CHECK CONDITIONS (COMMON) CCRPARITY | [ SESDR PARITY (EVEN) q (ESEEC/&D
MARK DDR DAT. SP N L TAG ————— SBO (IOCE)
> PARITY | PARITY j PARITY | PARITY | KEY or CCR | PARITY | TAG SAB SBO OBS ot1C . COMMON),
CHK CHK ] CHK , CHK CHK | CHK (IOCE) | (IOCE) THERMAL 0-7 I 8-15 0-7 | 8-15 I 16-23 I 24-31 | 32-39 I 40-47| 48-55 | 56-63 SESDR (EVEN)
SESDR (ODD)
f |
SESDR
8
(ODD)
s | | | » | 2| = | 3
o | v ] 2] s ] 4 | s | ¢ | ~ | 8 | o o] n | | o | s ] e | 7 | w | o | 2| 2| = | 2 25 2 27 8 » | w0 |
I SESDR (ODD) ) tsoR
7 (ODD)
2 | = | = | s | % | 7 | 3 | » 40 a | 2| s | u]| s | | & | | 9 | 50 | s | 52 | s | s4 | 55 | se ] 57 | s I 59 0 | & | e |
I - MARKS (ODD) 1 ¥ |IOCE SAB (ODD) 1 MARKS
8 ————TAG (ODD) ———  HI/LO | SESAR 1-14 (ODD) , SESAR |
0-7 | 8-15 l 16—23[ 2%-31 | 32-39l 40-47 | 48-55 | 56-63 1 | 2 I 3 | 4 | 5 | 6 8 | 9 | 10 I n | 12 | 13 | " 15 | 1 | 17 | 18 l 19 | | | (ooD)
r REQUEST (ODD) —————————— [——————————RESPONSE (ODD) ————————— REQUEST
9 r 1T 10CE L M CE =T 10CE g AND RESP(O)NS!)E
CHES (ODD
Cl el sl ] e s Lol el e ek
| IR . : SPOKR | —— GOPERATION (ODD)———-|SUPP MARK | ADDR PARITY — SPIKR, SPOKR,
10 p P T&S | STORE | FETCH , LOG PARITY | 1-5 6-12 | 13-19 TYPE OF OP
o4 | o 1] o2 | s | 4 o4 o | v | 2 | 3| 4 | | CHK (©o0) | o7 | 815 | 16-23 (oDD)
————— CHECK CONDITION (ObD) ————— SPAR SESDR PARITY (ODD)
n MARK  ADDR  DATA sp NORMAL|' 1 ! 1 CHECSKPi 'gooo),
PARITY | PARITY | PARITY ; PARITY| KEY op ;
CHK | CHK I CHK | cHK CHK P I X I Y I 2 | 3 I 4 l 5 l 6 l 7 | 0-7 | 8-15 | 16-23 I 24-31 | 32-39 |40-47 [ 48-55 I 56-63 SESDR (ODD)

Diagram 6-118. SE Logword Formats




oL/L) 6119

2 v 3 v 4 v 5 v 6 v 7 v 8 A 4 9
BIT POSITIONS IN MAIN STORAGE
mcgm r ! COMMENTS
0 l 1 I 2 I 3 | 4 I 5 I 6 l 7 | 8 | 9 I 10 I ih] | 12 | 13 l 1 l 15 I 16 I 17 I 18 | 19 I 20 | 21 | 22 | 23 ’ 24 l 25 I 26 | 27 l 28 I 29 | 30 l 31
[ DESDR (EVEN) |
0 DESDR
(EVEN)
0 I 1 I 2 I 3 ] 4 I 5 | 6 I 7 I 8 | 9 | 10 I n l 12 | 13 | 14 | 15 | 1 I 17 l 18 I 19 I 20 l 2 | 2 I 23 | 24 I 25 | 2% | 27 l 2 I 29 | 30 I 31
, DESOR (EVEN) |
1 DESDR
, (EVEN)
32 l 33 | 34 I 35 % | a7 I 38 | 39 40 ! 41 i &2 I 43 | 4 | 45 ' m I 47 48 | # I 50 | 51 | 52 I 53 l 54 | 55 i 56 | 57 | 58 l 59 I 60 I 61 l 62 I 63
| MARKS (EVEN) P DESDR PARITY (EVEN) A’ DESAR 1-14 (EVEN) | MARKS

2 . . . DESDR, DESAR

0-7 , 8-15 I 16-23 | 24-31 | 32-39 I 40-47 |4s-55l 5663 | 0-7 I 8-15 | 16-23 | 24.31 l 32-39 l 40-47 l 4855 | 56-63 | 6-12 I 6 ! 7 | 8 l 9 | 10 n | 12 13-19.[ 13 I “ | 15 ' " W7 18 | ) (EVEN)
SPIKR i SPOKR | orerarion CHECK CONDITION (COMMON) CHECKS (EVEN
MARK 5P sp KEY AND COMMON)

3 ADD KEY !
MARK : DATA | ADDR jPARITY j CANCEL P P DDR MIS- SPIKE, SPOKE
PARITY | T &S |srone l FETCH l CHK l CHK ' CHK lLATCH 0-4 I 0 [ 1 | 2 I 3 I 4 0-4 I 0 l 1 I 2 | 3 | ‘ IsK | sk | cnk I CHK 'MATCHI oBs I o1c

DESDR (ODD)
| I DESDR
{oDD)
0 l 1 ] 2 l 3 I 4 I 5 l 6 I 7 l 8 l 9 | 10 I n l 12 l 13 l 14 I 15 I 16 | 17 | 18 | 19 | 20 | 21 22 l 2 l 24 | 25 | 2 l 27 I 28 | 29 | 30 ! 31 .
DESDR (ODD) |
5 | DESDR
. (EVEN)
2 |lw |u]ls|s|v|a]ls |o]a|le|]s|wa|]s]|ws|o]le]so]|n]|an]a]|s]|s]|s]|s|s]s|»]|a|]a]|a]|aea
I MARKS (ODD) 1 DESDR PARITY (ODD) 1 DESAR 1-14 (ODD) | MARKS

6 R R DESOR, DESAR
0-7 ‘ 8-15 | 16-23 I 24-31 I 32-39 l 40-47 , 48—55| 56-63 | 0-7 | g-15 l 16-23 | 24-31 l 32-39 I 40-47 I 48-55 I 56-63 | 6-12 I 6 I 7 I 8 ' 9 | 10 | n | 12 | 13-19 l 1 I " I 15 I " l 17 | 8 ’ 19 (0o0)

; MARK CHECKS
MARK DATA , ADDR . PARITY , CANCEL (ODD)
PARITYl T&S I STOREI FETCH I CHK I CHK l CHK ILATCH
; . CCR 1

s | DG - ) [ STATE—— | SCON | [ CE e cer

0-7 I " I B I » I 2C I 3c I 3D l o | A I 8-15 | 5A . ' 58 I o8 I sC 7c I 7D l 8D | 8A I 16-23 | So | 5y I 1 | 2 | 3 | 4 l IDES I | 1 2 J 3 | 4 ‘INVALID
RESPONSE ADDRESS REG
9 : A B c By ,
I i ] T 10 DG ADDR
1 | .2 | 3 I 4 I 1 l 2 I 3 I 4 5 l 6 [ 7 l 8 l 9 l 10 " 12 13 I “ l 15 I " I 7 I 18 I 19 | 20 | 21 | 2 ‘ 2 ] 2 A I B I c | D) REG ID
- DG REGISTER CHECK : CHECK CONDITIONS (COMMON) | DG ADDRESS REGISTER . CHECKS
. TAG CCR s REFRESH G ADDR
PARITY PARITY , MULTI | PARITY NORMAL[ PARITY p P G A
1 | 2 I 3 | 4 l 5 | 6 7 | 8 CHK I a6 | cHK IACCEPT,CHECK‘ or | cHECK 1-7 | 1 I 2 l 3 | 4 | 5 I 6 I 7 l 8-14 I 8 I 9 I 10 | n I 12 l 13 | 14
] TAG I DE ID l HALFWORD COUNTER DG DATA REGISTER , oG
1-5 I 1 I 2 l 3 I 4 I 5 1 l 2 I 3 I 4 8 J 4 I 2 l 1 0-7 l 0 I 1 | 2 I 3 | 4 | 5 l 6 | 7 | 8-15 | 8 I 9 l 10. I n I 12 I 13 l 14 I 15

Diagram 6-119. DE Logword Formats
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oL/L)

1029

sponuo) sng dexq A T07-9 weide]

/" / 14 / it ’
\ i i \» 4 3 1 i 3\ \ \
2 v 3 v 4 v 5 v 6 v 7
DE . .
Wrap Bus MCW bits 40-45 (6 lines)
Start
MCW bit 51 Wrap Wait Between
Async for Two S le Words
Sample A Good Address Data ——=
—1 ¢ N
Lo} Py
N Addr 0 Address 1
L ddi 2
DT001 —A ’:dd'e“ .
ress
Address ™75 3ress 4 ] pros
Decode 41
Address 5
Start Wrap Address 6
P A Addr 1 [
,_E AT r | | DT041
l A L 42 .
Sync l I
(Wrap Inhibit Osc)*
A [
i OR| L
Set Sample Counter 43 1 MCW bit 51
Addr 2 -
0
A L Parity
A Step Zero Sample Predict 1
One Sample “ — Sample Dly
Sample Counter .1
Counter Two Sample Addr
m RST Three Sample Parity
[ (A v [ ||
DTO11 45
Address A
DT021
Good Parit
A ood Parity
Gate Wrap
A Data (0-15) to K (0-15)
. Gate Wrap
A Sample Odd J:] Sample Even A Data {16-31) to K (16-31)
Sample . |
DE Wrap Bus (Bits 00-15)
Setup Address Data Data Setup
900 ns
. o .225 pt—o
Information on DE Wrap Bus (00-15) —[™1 F— 112.5ns HWO_ HWI HW2 HW3|HWO HW1 Hw2 HW3
Address - d —0 —] _2 _3 L - _P —P
Sample -— T e o s e e ae e e | e e W e | e e e
Sync — — — —— —
Counter 1 — — Snte 1 —— Cotr ] — Note:
. Hold 1 The chart at the left shows the timing for
Sample Hold 1 — — ﬁlﬂ —— — —— — — —— ———— transferring one quadword of data to the CE
Counter Chtr 2 Chtr 2 via the DE Wrap Bus. The Diagnose instruction
Counter-2 ———— RS 1 - ol — —— controls the total number transferred by setting
' in the MCW.
Hold 2 Hold 2 Hold 2 the quadword count in the MC
.1 R D — A
\
Sample Even amme — — — — — — — —
Sample Odd —— —-— — — — — — — — —
.
Zero Sample = - & —
CE One Sample — — —— — —
Sample
Pulses Two Sample — é _2 2_ —
Three Sample — =N - L —

Wait for Data Latch

Data Latch

Between Words Latch

Wait for Data
———

Between Words
E—

Data
—

* The output of this latch stops the CE
clock to compensate for the difference
in timing between the CE clock and the
sample pulses received from the DE.
One CE clock cycle is 200 ns while one
sample pulse is 225 ns. Note that the
CE clock is not atlowed to run until the
Data Latch turns on.

-

N



A-Register (see AB-Register)
AB-Register:
Data Flow 2-1
Usage:
Add, Subtract, and Compare Decimal 5-302 (Sheet 1)
Branching Instructions 3-4
Decimal Instructions 3-3
Divide, Decimal 5-306 (Sheet 1)
Divide, Fixed-Point 5-110 (Sheet 4)
Divide, Floating-Point 5-213
Fixed-Point Instructions 3-1
Floating-Point Instructions 3-2
1/O Instructions  3-6
Logical Instructions 3-3
Multiply, Decimal 5-305 (Sheet 1)
Multiply, Fixed-Point 5-109 (Sheet 3)
Multiply, Floating-Point 5-210
RR I-Fetch, One-Cycle 5-7
RX I-Fetch, One-Cycle 5-7
RX I-Fetch, Two-Cycle Indexed 5-11
Status Switching Instructions 3-5
AB-Register Byte Counter (see ABC)
ABC:
Data Flow 2-1
Incrementer Latches 4-207
Positive Logic Diagram 4-207
Triggers 4-207
Usage:
Decimal Instructions 3-3
Divide, Decimal 5-306 (Sheet 1)
Divide, Floating-Point 5-213
Floating-Point Instructions 3-2
Logical Instructions 3-3
Multiply, Floating-Point 5-210
Status Switching Instructions 3-§
Accept Trigger 4-604 (Sheet 1)
Add, A (5A); Fix Pt,RX 5-108
Add, AP (FA); Dec, SS:
Complement Add Sequence 5-303
GIS 5-301
True Add Sequence 5-302
Add, AR (1A);Fix Pt,RR 5-108
Add Haifword, AH (4A); Fix Pt, RX 5-108
Add Logical, AL (5E); Fix Pt, RX 5-108
Add Logical, ALR (1E); Fix Pt, RR 5-108
Add Normalized, AD (6A); F1 Pt, RX (Long) 5-207
Add Normalized, ADR (2A); F1 Pt, RR (Long) 5-207
Add Normalized, AE (7A); F1 Pt, RX (Short) 5-206
Add Normalized, AER (3A); F1 Pt, RR (Short) 5-206
Add Unnormalized, AU (7E); F1 Pt, RX (Short) 5-206
Add Unnormalized, AUR (3E); F1 Pt, RR (Short) 5-206
Add Unnormalized, AW (6E); F1 Pt, RX (Long) 5-207
Add Unnormalized, AWR (2E); F1 Pt, RR (Long) 5-207
Address Compare Trigger 6-6
Address Decode Logic, SCI  4-602
Address Gating Logic, SCI  4-602
Address Gating, SCI  4-602
Address Generator, Storage; Scan  6-105
Addressing, ROS  4-105 (Sheet 1)
Adjust Parity Flip-Latch = 4-205
And, N (54); Logic, RX 5-404
And, NC (D4); Logic, SS 5-404
And, NI (94); Logic, SI  5-404
And, NR (14); Logic, RR 5-404
AND Function, SAL(0) 4-406
Any Storage Error Trigger 4-606
Array Drivers, ROS 4-106
ATR:
Data Flow 2-1
Usage:
Insert ATR 5-802
Load PSBAR 5-805
Set ATR (In issuing CE) 5-808
Set ATR (In receiving CE) 5-809

B-Field Transfer to LAL 4-301

B-Register (see AB-Register)

Bit Position Logic, Bit 47; Parallel Adder 4-410

Block I-Fetch Trigger - 5-16

Block Trigger 4-1, 6-12, 6-102

Branch and Link, BAL (45); Br, RX 5-503

Branch and Link, BALR (05); Br, RR 5-502

Branch Invalid Address Trigger 5-29 (Sheet 1)

Branch on Condition, BC (47); Br, RX 5-501

Branch on Condition, BCR (07); Br, RR  5-501

Branch on Count, BCT (46); Br, RX 5-504

Branch on Count, BCTR (06); Br, RR 5-504

Branch on Index High, BXH (86); Br, RS 5-505

Branch on Index Low or Equal, BXLE (87); Br, RS 5-505

Branch Requests 5-4

Branching Instructions:
Branch and Link, BAL (45); RX 5-503
Branch and Link, BALR (05); RR 5-502
Branch on Condition, BC (47); RX 5-501
Branch on Condition, BCR (07); RR  5-501
Branch on Count, BCT (46); RX 5-504
Branch on Count, BCTR (06); RR 5-504
Branch on Index High, BXH (86); RS 5-505

Branch on Index Low or Equal, BXLE (87); RS 5-505
Data Flow 34
Execute, EX (44); RX 5-506

Buffer 1 Trigger and Latch 6-105

Carry Lookahead Logic:
Parallel Adder 4-411
SAL(0-3) 4-402
CC Logic, Parallel Adder 4-416
CCR:
Data Flow 2-1
Usage: .
CE Control 4-210
Psuedo-SCON (IPL or PSW Restart) 6-8A
SCON 5-810
CE:
CHECK Switch Logic 6-22
Control Panel 6-1
Data Flow 2-1
Force Address 6-7
IPL 6-8
MACHINE RESET & FORCE ADDRESS  6-7
PSW RESTART 6-8
Request:
Sensing Logic, SCI  4-601
Timing, Typical 4-611
Roller Sw Indicators 6-2
TEST Switch 4-3
Characteristic Data Path:
Floating-Point Divide 5-213
Floating-Point Multiply 5-210
Check Registers:
Inputs 6-22
Roller Display 6-2
Check Reset  6-7
Clock:
Control Logic 4-3
Control Logic Functional Sequence, SCI  4-603
FLT 6-103
Scan 6-102
Signal Generator 4-3
Compare C (59); Fix Pt, RX 5-108
Compare, CD (69); F1 Pt, RX (Long) 5-207
Compare, CDR (29); FI Pt, RR (Long) 5-207
Compare, CE (79); F1 Pt, RX (Short) 5-206
Compare, CER (39); F1 Pt, RR (Short) 5-206
Compare, CL (55); Logic, RX 5-403

‘Compare, CLC (D5); Logic, SS  5-403

Compare, CLI (95); Logic, SI  5-403
Compare, CLR (15); Logic, RR 5-403
Compare CP (F9); Dec, SS:
Complement Add Sequence 5-303
GIS 5-301 :
True Add Sequence  5-302
Compare, CR (19); Fix Pt, RR . 5-108
Compare, Halfword, CH (49); Fix Pt, RX 5-108
Console Logout Latch  6-25
Console Signal Trigger 5-24
Convert to Binary, CVB (4F); Fix Pt, RX §-111
Convert to Decimal, CVD (4E); Fix Pt, RX 5-112
CPU Clock Go Trigger 6-102, 4-603
CPU 5 Trigger and Latch  4-603
CPU 4 Trigger and Latch  4-603
CPU Request Latch  6-108
CPU Sequencers 4-603
CPU Store in Progress Exceptional Condition 5-18
CPU Store Trigger 5-18 :
CPU 3 Trigger and Latch 4-603
CPU 2 Trigger and Latch 4-603

D-Register:
Address Gating, BCU  4-602
Data Flow 2-1
Usage:
Add, Subtract, and Compare, Decimal 5-302 (Sheet 1)
B-Field Transfer to LAL  4-201
Branching Instructions 3-4
Decimal Instructions 3-3
Divide, Decimal 5-306 (Sheet 1)
Divide, Floating-Point 5-213
Fixed-Point Instructions 3-1
Floating-Point Instructions 3-2
Instruction Requests During End Op  5-2
1/0O Instructions  3-6
Logical Instructions ™ 3-3
Multiply, Decimal 5-305 (Sheet 1)
Multiply, Floating-Point 5-210
Operand Prefetching During End Op  5-1
RR I-Fetch, One-Cycle 5-7
RS I-Fetch, One-Cycle 5-10
RX I-Fetch, One-Cycle 5-10
RX I-Fetch, Two-Cycle Indexed 5-11
Selection of I-Fetch Sequence 5-5
SI I-Fetch, One-Cycle 5-10
Status Switching Instructions 3-3
D Request Trigger 4-601 )
D Sync Trigger and Latch 4-601

7201-02 FEMDM
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*--.. DAR:

Data Flow 2-1
Usage (Diagnose) 5-609
DAR MASK:
Data Flow 2-1
Usage (Diagnose) 5-609
Data Flow:
Branching Instructions 3-4
CE 2-1
Decimal Instructions 3-3
Direct Control Operation 5-607 (Sheet 2)
Divide, Fixed-Point 5-110 (Sheet 4)
Divide, Floating-Point 5-213
Fixed-Point Instructions 3-1
Floating-Point Instructions 3-2
1/0 Instructions  3-6
Logical Instructions  3-3
Multiply, Fixed-Point  5-109 (Sheet 3)
Multiply, Floating-Point 5-210
ROS 4-105 (Sheet 2)
Scan 6-101
Status Switching Instructions  3-5
DE Wrap:
Bus Controls 6-201
Data Flow 2-1
Decimal Add 6 Logic, Serial Adder 4-403
Decimal Correction Logic, SAL(0-3) 4-404
Decimal Instructions:
Add, AP (FA); SS:
Complement Add Sequence 5-303
GIS 5-301
True Add Sequence 5-302
Compare, CP (F9); SS:
Complement Add Sequence 5-303
GIS 5-301
True Add Sequence 5-302
Data Flow 3-3
Divide, DP (FD); SS 5-306
Move With Offset, MVO (F1); SS:
GIS 5-307
Not Word Overlap Sequence 5-312
Word Overlap Sequence 5-313
Multiply, MP (FC); SS  5-305
Pack, PACK (F2); SS:
GIS 5-307
Not Word Overlap Sequence 5-308
Word Overlap Sequence 5-309
Subtract, SP (FB); SS:
Complement Add Sequence 5-303
GIS 5-301
True Add Sequence 5-302
Unpack, UNPK (F3); SS:
GIS 5-307
Not Word Overlap Sequence 5-310
Word Overlap Sequence 5-311
Zero and Add, ZAP (F8);SS 5-304
DEFEAT INTERLEAVING Switch Gating 6-11
Delayed Block I-Fetch Trigger 5-29 (Sheet 1)
Delayed I-Fetch Protection Gate Trigger 5-29 (Sheet 1)
Delayed I-Fetch Storage Request Trigger 5-29 (Sheet 1)
Diagnose (83); Stat Sw, SI  5-609
Direct Control Operation:
Data Flow 5-607 ‘
Direct Control Interface 3-5
Read Direct, RDD (85); Stat Sw, SI  5-608
Write Direct, WRD (84); Stat Sw, SI  5-607
Disable Interleaving and Reverse Storage Address Trigger 6-11
Disable Interleaving Trigger 6-11
Disable Interval Timer Logic 6-21
Display Instructions:
Convert and Start Symbols, CSS (02); DSPY, RR  5-903
Convert Weather Lines, CVWL (03); DSPY, RR  5-905
Load Chain, LC (51); DSPY,RX 5-906
Repack Symbols, RPSB (0F); DSPY, RR  5-902
Divide, D (5D); Fix Pt, RX 5-110 (Sheet 2)
Divide, DD (6D); F1 Pt, RX (Long) 5-215
Divide, DDR (2D); F1 Pt, RR (Long) 5-215
Divide, DE (7D); F1 Pt, RR (Long) 5-215
Divide, DER (3D); F1 Pt, RR (Short) 5-214
Divide, DP (FD); Dec, SS 5-306
Divide, DR (1D); Fix Pt, RX 5-110 (Sheet 1)
Divide, Fixed-Point:
Algorithm 5-110 (Sheet 3)
Data Flow 5-110 (Sheet 4)
Initialization 5-110 (Sheets 1 and 2)
Termination 5-110 (Sheets 5 and 6)
Divide, Floating-Point; Data Flow 5-213

Dividend Bits, Transfer of Low-Order; Fixed-Point 5-110 (Sheet 4)

Divisor Multiple, Derivation of; Fixed-Point 5-110 (Sheet 4)
Drive Line Decode, ROS 4-105 (Sheet 1)

E-Register:
Data Flow 2-1 :
Incrementer, Bits 14 and 15 4-203
Parity Prediction After Incrementing 4-204
Usage:
Branch Requests 5-4 )
Branching Instructions 3-4
Decimal Instructions  3-3
Direct Control Operation 5-607
Divide, Floating-Point 5-213
Fixed-Point Instructions 3-1
Floating-Point Instructions 3-2

X2 (7/70)

I/O Instructions 3-7
Logical Instructions 3-3
Multiply, Floating-Point 5-210
RR I-Fetch, One-Cycle 5-7
RR I-Fetch, Two-Cycle 5-8
RX I-Fetch, One-Cycle 5-10
RX I-Fetch, Two-Cycle 5-12
RX I-Fetch, Two-Cycle Indexed 5-11
RX I-Fetch, Two-Cycle Nonindexed §-12
SI I-Fetch, One-Cycle 5-10
SI I-Fetch, Two-Cycle 5-12
Status Switching Instructions 3-5
E-Register Incrementer:
Bits 14 and 135, Positive Logic Diagram 4-203
Parity Prediction After Incrementing 4-204
Early End Op, Instruction Requests 5-3
Edit, ED (DE); Logic, SS 5-411
Edit and Mark, EDMK (DF); Logic, SS 5-411
EEOP Request Trigger 5-30
E(8—15) Parity Trigger 4-204
End Op:
Instruction Requests 5-2
Operand Prefetching 5-1
Error Controls 6-22
Error Trigger 4-606, 4-413, 4-414, 6-22, 6-108
Exceptional Conditions:
CPU Store In Progress 5-18
Invalid Instruction Address Test 5-29
Manual Control  5-27
Program Store Compare 5-28
Q-Register Refill 5-30
Timer 5-17
Excess-6 Logic, Parallel Adder 4-415
Exclusive-OR Function, SAL(0) 4-406
Exclusive-OR, X (57); Logic, RX 5-406
Exclusive-OR, XC (D7); Logic, S8 5-406
Exclusive-OR, XI (97); Logic, SI  5-406
Exclusive-OR, XR (17); Logic, RR  5-406
Execute, EX(44); Br, RX 5-506
External Interruptions: 5-24
External Register:
Data Flow 2-1
Usage:
SATR 5-808, 809
SCON 5-810
SIOP 5-807
External Signal Flip-Latches 5-607
External Signal Trigger = 5-24

F-Register:
Data Flow 2-1
Usage:
Add, Subtract, and Compare, Decimal 5-302 (Sheet 1)
Direct Control Operation 5-607 (Sheet 2)
Divide, Decimal = 5-306 (Sheet 1)
Divide, Fixed-Point 5-110 (Sheet 4)
Divide, Floating-Point 5-213
Fixed-Point Instructions 3-1
Floating-Point Instructions 3-2
Multiply, Decimal 5-305 (Sheet 1)
Multiply, Fixed-Point  5-109 (Sheet 3)
Multiply, Floating-Point 5-210
Status Switching Instructions 3-5
Fail Trigger 6-111, 6-112
Fault Locating Test (see FLT)
Final Error Latch  4-413, 4414
Fixed-Point Instructions:
Add, A (5A); RX 5-108
Add, AR (1A); RR 5-108
Add Halfword, AH (4A); RX 5-108
Add Logical, AL (SE); RX 5-108
Add Logical, ALR (1E); RR 5-108
Compare, C (59); RX 5-108
Compare, CR (19); RR  5-108
Compare Halfword, CH (49); RX 5-108
Convert to Binary, CVB (4F); RX 5-111
Convert to Decimal, CVD (4E); RX 5-112
Data Flow 3-1
Divide:
Algorithm 5-110 (Sheet 3)
Data Flow 5-110 (Sheet 4)
Initialization 5-110 (Sheets 1 and 2)
Termination 5-110 (Sheet 2)
Divide, D (5D); RX 5-110 (Sheet 2)
Divide, DR (1D); RR  5-110 (Sheet 1)
Load, L (58); RX 5-101
Load, LR (18); RR 5-101
Load and Test, LTR (12); RR §-103
Load Complement, LCR (13); RR 5-104
Load Halfword, LH (48); RX 5-102
Load Multiple, LM (98); RS 5-107
Load Negative, LNR (11); RR 5-106
Load Positive, LPR (10); RR  5-105
Multiply:
Algorithm  5-109 (Sheet 2)
Data Flow 5-109 (Sheet 3)
Initialization 5-109 (Sheet 1)
Multiply, M (5C); RX 5-109
Multiply, MR (1C); RR  5-109
Multiply Halfword, MH (4C); RX 5-109
Shift Left Double, SLDA (8F); RS 5-117
Shift Left Single, SLA (8B); RS 5-116
Shift Right Double, SRDA (8E); RS 5-119
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Shift Right Single, SRA (8A); RS 5-118
Store Halfword, STH (40); RX 5-114
Store Multiple, STM (90); RS 5-115
Store, ST (50); RX 5-113 :
Subtract Halfword, SH (4B); RX 5-108
Subtract Logical, SL (5F); RX 5-108
Subtract Logical, SLR (1F); RR 5-108
Subtract, S (5B); RX 5-108
Subtract, SR (1B); RR  5-108
Floating-Point Instructions:
Add Normalized, AD (6A); RX (Long) 5-207
Add Normalized, ADR (2A); RR (Long) 5-207
Add Normalized, AE (7A); RX (Short) 5-206
Add Normalized, AER (3A); RR (Short) 5-206
Add Unnormalized, AU (7E); RX (Short) 5-206
Add Unnormalized, AUR (3E); RR (Short) 5-206
Add Unnormalized, AW (6E); RX (Long) 5-207
Add Unnormalized, AWR (2E); RR (Long) 5-207
CC Setting 5-201
Compare, CD (69); RX (Long) 5-207
Compare, CDR (29); RR (Long) 5-207
Compare, CE (79); RX (Short) 5-206
Compare, CER (39); RR (Short) 5-206
Data Flow 2-1 )
Divide, Data Flow 5-213
Divide, DD (6D); RX (Long) 5-215
Divide, DDR (2D); RR (Long) 5-215
Divide, DE (7D); RX (Short) 5-214
Divide, DER (3D); RR (Short) 5-214
Halve, HDR (24); RR (Long) 5-209
Halve, HER (34); RR (Short) 5-208
Load and Test, LTDR (22); RR (Long) 5-205
Load and Test, LTER (32); RR (Short) 5-204
Load Complement, LCDR (23); RR (Long) 5-205
Load Complement, LCER (33); RR (Short) 5-204
Load, LD (68); RX (Long) 5-203
Load, LDR (28); RR (Long) 5-202
Load, LE (78); RX (Short) 5-203
Load, LER (38); RR (Short) 5-202
Load Negative, LNDR (21); RR (Long) 5-205
Load Negative, LNER (31); RR (Short) 5-204
Load Positive, LPDR (20); RR (Long) . 5-205
Load Positive, LPER (30); RR (Short) 5-204
Multiply, Data Flow 5-210
Multiply, MD (6C); RX (Long) - 5-212
Multiply, MDR (2C); RR (Long) 5-212
Multiply, ME (7C); RX (Short) 5-211
Muitiply, MER (3C); RR (Short) 5-211
Save Signs and Insert Sign Function 5-201
Store, STD (60); RX (Long) 5-216
Store, STE (70); RX (Short) 5-216
Subtract Normalized, SD (6B); RX (Long) 5-207
Subtract Normalized, SE (7B); RX (Short) 5-206
Subtract Normalized, SER (3B); RR (Short) 5-206
Subtract Unnormalized, SU (7F); RX (Short) 5-206
Subtract Unnormalized, SUR (3F); RR (Short) 5-206
Subtract Unnormalized, SW (6F); RX (Long) 5-207
Subtract Unnormalized, SWR (2F); RR (Long) 5-207
FLT:
Backspace Pb  6-27
Clock 6-103
Counter, Decrementing.  6-106
Sequence 6-116
FLT Counter = 0 Latch 6-106
FLT Test Trigger 6-26, 6-111
Force Address Latch 4-1, 6-7
Fraction Data Path:
Floating-Point Divide 5-213
Floating-Point Multiply 5-210
FREQUENCY ALTERATION Switch, Clock Signal Generator 4-3
Full-Sum Checking Logic, PA(48—-55) 4-514
Full Sum Error (48-55) Trigger 4-514
Functional Units (see Specific Unit)

G-Register:

Data Flow 2-1

Usage:

Direct Control Operation 5-607
Status Switching Instructions 3-5

GAP Latch 6-113
Gate A(8—15) to SBA Trigger 4-401
Gate A(0—7) to SBA Trigger 4-401
Gate B(56—63) to SBA Trigger 4-401 ‘
Gate Control Triggers for ‘B + T’ Micro-order 4-409
Gate F to SBA Trigger 4-401
Gate I-Fetch Invalid Address Trigger 5-29 (Sheet 1)
Gate IL Not Available Trigger 5-16
General Initialization Sequence (see GIS)
GIS:

Add, AP (FA); Dec, SS 5-301

Compare, CP (F9); Dec, SS  5-301

Logical Instructions 5-401

Move With Offset, MVO (F1); Dec, SS 5-307

Pack, PACK (F2); Dec, SS  5-307

Subtract, SP (FB); Dec, SS  5-301

Unpack, UNPK (F3); Dec, SS 5-307

Half-Sum Checking Logic, PA(48-55) 4-413
Half-Sum Error Trigger 4-413

Half-Sum Precheck Error (48—55) Trigger 4-413
Halt I/0, HIO (9E); I/0O, SI  5-703

Halve, HDR (24); F1 Pt, RR (Long) 5-209

Halve, HER (34); F1 Pt, RR (Short) 5-208
Hold In Flip-Latch  5-607 (Sheet 2)
Hold MCIPL Latch 6-9

I-Fetch:
Block I-Fetch Trigger 5-16
Branch Requests 5-4
Common Interruption Routine 5-26
CPU Store in Progress Exceptional Condition 5-18
External Interruptions 5-24
Instruction Requests During Early End Op  5-3
Instruction Requests During End Op™  5-2
Interrupt Code Triggers:
Nonbranch Setting of 5-20
Program Interruption Code 5-22
Spec Y-Branch Setting of 5-21
Invalid Instruction Address Test Exceptional Condition 5-29
1/0O Interruption  5-25 .
Machine Check Interruption 5-19
Manual Control Exceptional Conditions 5-27
Operand Prefetching During End Op  5-1
Program Interruptions 5-22
Program Store Compare Exceptional Condition 5-28
Q-Register Refill Exceptional Condition 5-30
RR, Flowchart 5-6
RR, One-Cycle 5-7
RR, Two-Cycle 5-8
RS, Flowchart 5-13
RS, One-Cycle 5-10
RS, Two-Cycle 5-12
RX, Flowchart 5-9
RX, One-Cycle 5-10
RX, Two-Cycle Indexed 5-11
RX, Two-Cycle Nonindexed 5-12
Sequence, Selection of 5-5
Sequencers  5-15
SI, Flowchart 5-13
SI, One-Cycle 5-10
SI, Two-Cycle 5-12
SS, Flowchart  5-i4
Supervisor Call Interruption 5-23
Timer Exceptional Condition 5-17
I-Fetch Invalid Address Trigger 5-29 (Sheet 1)
I-Fetch Request Trigger 5-29 (Sheet 1)
IC:
Address Gating, BCU 4-602
Data Flow 2-1
Parity Adjustment 4-205
Usage:
Add, Subtract, and Compare, Decimal 5-302 (Sheet 1)
B-Field Transfer to LAL 4-201
Branching Instructions 3-4
Decimal Instructions 3-3
Divide, Decimal 5-306 (Sheet 1)
Fixed-Point Instructions  3-1
I-Fetch Sequencer Control 5-15
Instruction Requests During Early End Op 5-3
Instruction Requests During End Op 5-2
Logical Instructions 3-3
Mulitiply, Decimal 5-305 (Sheet 1)
Operand Prefetching During End Op  5-1
RR I-Fetch, One-Cycle 5-7
RS I-Fetch, One-Cycle 5-10
RX I-Fetch, One-Cycle 5-10
RX I-Fetch, Two-Cycle Indexed 5-11
Selection of I-Fetch Sequence 5-5
SI I-Fetch, One-Cycle 5-10
Status Switching Instructions 3-5
ICP(16-23) Flip-Latch 4-205
IC Request Trigger 4-601
IC Sync Latch  4-601, 5-15 (Sheet 1)
IC Sync Trigger 4-601
Inhibit LS Write Trigger 5-21
Initial Program Load (See IPL)
Input/Output (see I/0)
Insert Character, IC(43); Logic, RX 5-408
Insert Key Trigger 4-601 :
Insert Storage Key, ISK (09); Stat Sw, RR  5-606
Instruction:
Requests:
During Early End Op 5-3
During End Op 5-2
Step Routine 6-13
Instruction Counter (ES 10)
Instruction Fetching (see I-Fetch)
Instruction Length Not Available Trigger 5-20
Instruction Step Latch 6-12
Instructions (see Specific Instruction or Class)
Interrupt Code Triggers 5-20, 5-21, 5-22
Interruptions:
Common Routine 5-26
External 5-24
Gating, Block 6-6
Interrupt Code Triggers 5-20, 5-21, 5-22
I/0 5-25
Machine Check 5-19
Program 5-22
Supervisor Call  5-23
Interrupts Latch  6-6
Invalid Address Logic, SCI  4-604
Invalid Digit Logic, Serial Adder 4-405
Invalid Instruction Address Test Exceptional Condition 5-29
Invalid Instruction Address Trigger 5-29 (Sheet 1)
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1/0:
Instructions:
Data Flow 3-6
Halt /O, HIO (9E); SI  5-703
Start I/O, SIO (9C); SI  5-701
Test Channel, TCH (9F); SI  5-704
Test I/O, TIO (9D); SI  5-702
Interruption 5-25
System Data Flow 2-1
IPL:
Gating 6-9
Operation 6-8
IPL Status Latch  6-9

K-Register:

Data Flow 2-1

Usage:
Convert and Sort Symbols  5-903
Convert Weather Lines 5-905
Delay 5-803
DE Wrap 6-201
Mode Word 5-806
Repack Symbols  5-902

Late BCU Cleanup Latch 4-208
LM-Register:
Data Flow 2-1
Usage:
Convert Weather Lines 5-905
LM to XY Formatting 4-211
Repack Symbols  5-902
Load Address, LA (41); Logic, RX 5-409
Load and Test, LTDR (22); F1 Pt, RR (Long) 5-205
Load and Test, LTER (32); F1 Pt, RR (Short) 5-204
Load and Test, LTR (12); Fix Pt, RR  5-103
Load Complement, LCDR (23); F1 Pt, RR (Long) 5-205
Load Complement, LCER (33); F1 Pt, RR (Short) 5-204
Load Complement, LCR (13); Fix Pt, RR  5-104
Load Halfword, LH (48); Fix Pt, RX 5-102
Load, L (58); Fix Pt, RX 5-101 .
Load, LD (68); F1 Pt, RX (Long) 5-203
Load, LDR (28); F1 Pt, RR (Long) 5-202
Load, LE (78); F1 Pt, RX (Short) 5-203
Load, LER (38); F1 Pt, RR (Short) 5-202
Load, LR (18); Fix Pt, RR  5-101
Load Multiple, LM (98); Fix Pt, RS  5-107
Load Negative, LNDR (21); F1 Pt, RR (Long) 5-205
Load Negative, LNER (31); F1 Pt, RR (Short) 5-204
Load Negative, LNR (11); Fix Pt, RR  5-106
Load Positive, LPDR (20); F1 Pt, RR (Long) 5-205
Load Positive, LPER (30); F1 Pt, RR (Short) 5-204
Load Positive, LPR (10); Fix Pt, RR  5-105
Load PSW, LPSW (82); Stat Sw, SI  5-601
Local Storage:
Data Flow 2-1
Read/Write Controls 4-301
Usage:
B-Field Transfer to LAL 4-201
Branching Instructions 3-4
"Fixed-Point Instructions 3-1
Floating-Point Instructions 3-2
Operand Prefetching During End.Op  §-1
R(8-11) or R(12—15) Transfer to LAL 4-202
RR I-Fetch, One-Cycle 5-7 B
RS I-Fetch, One-Cycle 5-10 -
RX I-Fetch, One-Cycle 5-10
RX I-Fetch, Two-Cycle Indexed - 5-11
Scan 6-101
SI I-Fetch, One-Cycle 5-10 .
Status Switching Instructions 3-5
LOG OUT Pushbutton Logic  6-25
Logical Function, SAL(0) 4-406
Logical Instructions:
AND, N (54); RX 5-404
AND, NC (D4); SS  5-404
AND, NI (94); SI  5-404
AND, NR (14); RR  5-404
Compare, SL (55); RX 5-403
Compare, CLC (D5); SS  5-403
Compare, CLI (95); SI  5-403
Compare, CLR (15); RR  5-403
Data Flow 3-3
Edit, ED (DE); SS 5411
Edit and Mark, EDMK (DF); SS 5-411
Exclusive-OR, X (57); RX 5-406
Exclusive-OR, XC (D7); SS  5-406
Exclusive-OR, XI (97); SI  5-406
Exclusive-OR, XR (17); RR  5-406
GIS 5-401
Insert Character, IC (43); RX 5-408
Load Address, LA (41); RX 5-409
Move, MVC (D2); SS  5-402
Move, MVI (92); ST  5-402 -
Move Numerics, MVN (D1); SS  5-402
Move Zones, MVZ (D3); SS  5-402
OR, O(56); RX 5-405
.OR, OC(D6); SS 5-405
OR, OI (96); SI  5-405
OR, OR (16); RR 5-405
Shift Left Double, SLDL (8D); RS  5-412
Shift Left Single, SLL (89); RS = 5-412
Shift Right Double, SRDL (8C); RS  5-412
Shift Right Single, SRL (88); RS 5-412
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Store Character, STC (42); RX 5-408
Test Under Mask, TM (91); SI  5-407
Translate and Test, TRT (DD); SS 5410
Translate, TR (DC); SS  5-410

Logout:
Control Logic 6-108
Sequence 6-114

Logout Trigger 6-108

LS (see Local Storage)

Machine Check Interrupt Trigger 5-19
Machine Check Interruption 5-19
Main Storage, Data Flow:
1/O Instructions 3-6
System 2-1
Maintenance Control Word (see MCW)
Maintenance Features:
Diagnose (83); Stat Sw  5-609
MCW 5-609 (Sheet 1)
Maintenance Mode Stop Clock (see MMSC)
Manual Control Exceptional Conditions  5-27
Manual Trigger 6-6
Mark Triggers:
Data Flow 2-1
Positive Logic Diagram  4-209
Usage, Scan  6-101
MCW 5-609 (Sheet 1)
MCW-Register:
Data Flow 2-1
Usage:
Scan 6-101
Status Switching Instructions 3-5
Mixer:
Data Flow 2-1
Usage:
Convert Weather Lines  5-905
LM to XY Reformatting 4-211
Repack Symbols  5-902 -
XY Parity Prediction 4-212
MMSC Logic 6-110
MMSC Trigger 6-108, 6-110
Move, MVC (D2); Logic, SS  5-402
Move, MV (92); Logic, SI  5-402
Move Numerics, MVN (D1); Logic, SS 5402
Move With Offset, MVO (F1); Dec, SS:
GIS 5-307
Not Word Overlap Sequence 5-312°
Word Overlap Sequence 5-313
Move Zones, MVZ (D3); Logic;SS  5-402
Multiple Computing Element Instructions:
Delay, DLY(0B); Mple, RR  5-803
Insert ATR, IATR (OE); Mple, RR  5-802
Load 1D, LI(0C); Mple, RR  5-801
Load PS Base Address (Preferential Storage), LPSB (A1); Mple, SI
Move Word, MVW (D8); Mple, SS  5-806
Set Address Translator, SATR (0D); Mple, RR Receiving 5-808
Set Configuration SCON (01); Mple, RR  5-810
Start 1/O Processor, SIOP (9A); Mple, SI  5-807
Store PS Base Address (Preferential Storage), SPSB (A0); Mple, SI
Test & Set, TS (93) Mple, SI  5-811
Multiple, Derivation of; Fixed-Point Multiply 5-109 (Sheet 3)
Multiply, Fixed-Point:
Algorithm  5-109 (Sheet 2)
Data Flow 5-109 (Sheet 3)
Initialization 5-109 (Sheet 1)
Multiply Floating Point, Data Flow 5-210
Multiply Halfword, MH (4C); Fix Pt, RX 5-109
Multiply, M (5C); Fix Pt, RX 5-109
Multiply, MD (6C); F1 Pt, RX (Long) 5-212
Multiply, MDR (2C); F1 Pt, RR (Long) 5-212
Multiply, ME (7C); F1 Pt, RX (Short) 5-211
Multiply, MER (3C); F1 Pt, RR (Short) S-211
Multiply, MP (FC); Dec, S§ 5-305
Multiply, MR (1C); Fix Pt, RR  5-109

N-Register:
Data Flow 2-1
Usage (Repack Symbols) 5-902

Operand Prefetching During End Op  5-1
OR Function, SAL(0) 4-406

OR, O (56); Logic, RX 5-405

OR, OC (D6); Logic, SS  5-405

OR, OI (96); Logic, SI  5-405

OR, OR (16); Logic, RR  5-405

Pack, PACK (F2); Dec, SS:
GIS 5-307
Not Word Overlap Sequence 5-308
Word Qverlap Sequence 5-309
PAL(48—55) Parity Latch 4-412
Parallel Adder:
Address Gating, SCI  4-602
Bit-Position Logic, Bit47 4-510
Carry Lookahead Logic™ 4-511
Data Flow 2-1
Excess-6 Logic 4415
Full-Sum Checking Logic, PA(48-55) 4-414
Gate Control Triggers for ‘B + T’ Micro-order 4-409
Half-Sum Checking Logic, PA(48-55) 4-413
Parity Generation, PAL(48-55) 4-412
Set CC Logic 4-416

5-805

5-804



Usage:
Branching Instructions 3-4 .
Decimal Instructions  3-3
Divide, Decimal 5-306 (Sheet 1)
Divide, Fixed-Point 5-110 (Sheet 4)
Divide, Floating-Point 5-213
Fixed-Point Instructions 3-1
Floating-Point Instructions 3-2
I-Fetch Sequencer Control 5-15
Logical Instructions  3-3
Multiply, Decimal 5-305 (Sheet 1)
Multiply, Fixed-Point 5-109 (Sheet 3)
Multiply, Floating-Point 5-210
RR I-Fetch, One-Cycle 5-7
RS I-Fetch, One-Cycle 5-10
RX I-Fetch, One-Cycle 5-10
RX I-Fetch, Two-Cycle Indexed 5-11
Scan 6-101
Scan-Out Path 6-107
SI I-Fetch, One-Cycle 5-10
Status Switching Instructions 3-5
Parity:
Generation, PAL(48—55) 4-412
IC, Adjustment for Stepping 4-205
Predict Logic, Serial Adder 4-407
Prediction, after Incrementing E-Register Incrementer 4-204
Partial Product Bit, Derivation of; Fixed-Point Multiply 5-109 (Sheet 3)
Partial Product Byte, Derivation of; Fixed-Point Multiply 5-109 (Sheet 3)
Pass Pulse Trigger 4-1, 6-12, 6-102
Pass Trigger 6-112,6-113
PIR:
Data Flow 2-1
Usage (Diagnose) 5-609
Power-on Reset  6-7
Product/Quotient Bit Logic, Serial Adder 4-408
Program Interrupt Flip-Latch 5-22
Program Interruptions 5-22
Program Status Word (see PSW)
Program Store Compare Exceptional Condition 5-28
PROSAR A, Data Flow 4-105 (Sheet 2)
PROSAR B, Data Flow 4-105 (Sheet 2)
Protected Branch Address Trigger 5-29 (Sheet 1)
Protection Check to CPU Latch 5-20
PSA Access Error  4-608
PSBAR (Preferential Storage Base Add Reg):
Counter 4-608
Logical:
Data Flow 2-1
Usage:
Address Decode & Gating Logic  4-602
Load PSBAR 5-805
Store PSBAR  5-804
Physical:
Data Flow 2-1
Usage:
Load PSBAR 5-805
Store PSBAR  5-804
PSW Register:
Data Flow 2-1
Usage:
Branching Instructions 3-4
Status Switching Instructions 3-5
Pulse Mode:
Controls 6-23
Operation  6-24
Puise Mode Adjust Trigger 6-23
Pulse Mode Initialization Trigger 6-23
Puise Mode Setup Latch 6-23
Pushbutton:
Gating, Stop Loop 6-5
Signal Generation 6-3

Q-Register:
Data Flow 2-1
Usage:

B-Field Transfer to LAL 4-201

Branching Instructions 3-4

I-Fetch Sequencer Control 5-15

Instruction Requests During Early End Op 5-3

Instruction Requests During End Op 5-2'

Operand Prefetching during End Op  5-1

RR I-Fetch, One-Cycle 5-7

RR I-Fetch, Two-Cycle 5-8

RS I-Fetch, One-Cycle 5-10

RS I-Fetch, Two-Cycle 5-12

RX I-Fetch, One-Cycle 5-10

RX I-Fetch, Two-Cycle Indexed 5-11

RX I-Fetch, Two-Cycle Nonindexed 5-12

Selection of I-Fetch Sequence 5-5

SI I-Fetch, One-Cycle 5-10

SI I-Fetch, Two-Cycle 5-12

Status Switching Instructions 3-5
Q-Register Refill Exceptional Condition 5-30
Quotient Bits, Derivation of; Fixed-Point Divide 5-110 (Sheet 4)

R-Register:

Data Flow 2-1

Usage:
B-Field Transfer to LAL  4-201
Branch Requests 5-4
Branching Instructions 3-4
I-Fetch Sequencer Control 5-15
Instruction Requests During Early End Op  5-3

Instruction Requests During End Op 5-2
Operand Prefetching During End Op  5-1
R(8—11) or R(12—15) Transfer to LAL 4-202
RR I-Fetch, One-Cycle 5-7
RR I-Fetch, Two-Cycle 5-8
RS I-Fetch, One-Cycle 5-10
RS I-Fetch, Two-Cycle 5-12
RX I-Fetch, One-Cycle 5-10
RX I-Fetch, Two-Cycle Indexed 5-11
RX I-Fetch, Two-Cycle Nonindexed 5-12
Selection of I-Fetch Sequence 5-5
SI I-Fetch, One-Cycle 5-10
SI I-Fetch, Two-Cycle 5-12
Status Switching Instructions 3-7
RATE Switch Logic 6-12
‘Read Direct, RDD (85) 5-607
Read-Only Storage (see ROS)
Read-Only Storage Address Register (see ROSAR)
Read-Only Storage Backup Register (see ROSBR)
Read-Only Storage Data Register (see ROSDR)
Read-Only Storage Previous Address Register A and B (see PROSAR A and
PROSAR B)
Read/Write Controls, Local Storage 4-301
R(8-11) or R(12~15) Transfer to LAL 4-202
REPEAT INSN Switch:
Logic 6-15
Routine 6-16
Repeat Instruction Adjust Trigger 6-15
Repeat Instruction Initialization Latch  6-15
Repeat ROS Address Flip-Latch  4-101
REPEAT ROS ADDRESS Switch Gating 6-17
Request Sensing Logic  4-601
Reset:
Machine 6-7
RESTART FLT I/O Pushbutton Logic 6-27
Ripple Storage, Loop Routine 6-18
Roller Switches 6-2
ROS:
Addressing:
Drive Line Decode 4-105 (Sheet 1)
Select Line Decode 4-105 (Sheet 1)
Sense Amplifiers 4-105 (Sheet 1)
Sense Latches 4-105 (Sheet 1)
Sense Line and Driver Distribution 4-105 (Sheet 1)
‘Array Drivers 4-106
Data Flow 4-10S5 (Sheet 2)
ROSAR(0-5) Logic 4-101
ROSAR(6—9) Logic 4-102
ROSAR(10) Logic 4-103
ROSAR(11) Logic 4-104
Timing 4-105 (Sheet 1)
ROS Microbranching, Scan Control 6-112
ROS Test Initiate Trigger 6-26
ROS Test Latch  6-26
ROS Test Sequence 6-15
ROS Test Trigger 6-112
ROS Transfer and Repeat Address Trigger and Latch  6-17
ROS TRANSFER Switch Gating 6-17
ROSAR:
Data Flow 4-105 (Sheet 2)
ROSAR(0-5) Logic  4-101
ROSAR(6-9) Logic 4-102
ROSAR(10) Logic 4-103
ROSAR(11) Logic 4-104
Selection of I-Fetch Sequence 5-5

Usage:
I-Fetch Sequencer Control 5-15
Scan 6-101

ROSAR Latches, Data Flow 4-105 (Sheet 2)
ROSBR, Data Flow 4-105 (Sheet 2)
ROSDR:

Data Flow 4-105 (Sheet 2)

Logic 4-107
ROSDR Latches, Data Flow 4-105 (Sheet 2)
RR I-Fetch:

Flowchart 5-6

One-Cycle 5-7

Two-Cycle 5-8
RS I-Fetch:

Flowchart 5-13

One-Cycle 5-10

Two-Cycle 5-12
RX I-Fetch:

Flowchart 5-9

One-Cycle 5-10

Two-Cycle Indexed 5-11

Two-Cycle Nonindexed 5-12

S-Register (see ST-Register)
SAB Parity Conversion Logic, SCI  6-10
SADDL Parity (0—7) Latch 4-407
Sample Pulse Trigger 5-17
Scan Clock 6-102
Scan Control Triggers 6-111
Scan Counter Control Trigger and Latch 6-106
Scan Counter Latches and Decrementer 6-104
Scan/IOCE Interface 6-113
Scan Logic:
Control Triggers 6-111
Data Flow 6-101
FLT Clock 6-103
FLT Counter, Decrementing -6-106
Logout Control Logic 6-108
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MMSC Logic 6-110
ROS Microbranching, Control 6-112
Scan Clock 6-102
Scan Counter Latches and Decrementer 6-104
Scan/IOCE Interface 6-113
Scan-Out Bus, Data Flow 6-107
Scan-Out Path  6-109
Scan Storage Address Generator 6-105
Scan MODE ROS/PROC/FLT Switch Logic 6-26
Scan Mode Trigger and Latch  6-108
Scan-Out Bus, Data Flow 6-107
Scan-Out Path  6-109
Scan-Out ROS (see SOROS)
Scan Request Trigger 4-601, 6-105, 6-108
Scan Storage Address Generator  6-105
Scan Sync Trigger and Latch  4-601, 6-105, 6-108
" SCI:
Address Decode Logic, Basic System  4-602
Address Gating Logic 4-602
CE Request Timing, Typical 4-601
Clock Control Logic 4-603
CPU Sequencers 4-603
Data Flow 2-1
Invalid Address Logic 4-604
Request Sensing Logic 4-601
SAB Parity Conversion Logic . 4-610
" Single-Cycle Mode, Servicing of Requests 4-612
Storage Error Logic 4-606
Segmented Clock Inhibit Latch 4-2
Segmented Clock Storage Selected Latch  4-2
Select Line Decode, ROS  4-105 (Sheet 1)
‘Select Register: . -
Data Flow 2-1
Usage: )
SATR 5-808, 809
SCON 5-810
Sense Amplifier, ROS 4-105 (Sheet 1)
Sense Latches, ROS:
Addressing  4-105 (Sheet 1)
Data Flow 4-105 (Sheet 2)
Sense Line and Driver Distribution, ROS 4-105 (Sheet 1)
Serial Adder:
AND Function, SLA(0) 4-406 .
Carry Lookahead Logic, SAL(0—3) 4-402
Data Flow 2-1
Decimal Add 6 Logic 4-403 .
Decimal Correction Logic, SAL(0—3) 4-403
Exclusive-OR Function, SAL(0) 4-406
Input Bus Logic 4-401
Invalid Digit Logic 4-405
Logical Function, SAL(0) 4-406
OR Function, SAL(0) 4-406
Parity Predict Logic 4-407
Product/Quotient Bit Logic 4-408
Usage:
Add, Subtract, and Compare, Decimal 5-302 (Sheet 1)
Decimal Instructions 2-1
Direct Control Operation 5-607 (Sheet 2)
Divide, Decimal  5-306 (Sheet 1)
Divide, Fixed-Point 5-110 (Sheet 4)
Fixed-Point Instructions 3-1
Floating-Point Instructions 3-2
Logical Instructions  3-3
Multiply, Decimal 5-305 (Sheet 1)
Multiply, Fixed-Point 5-109 (Sheet 3)
Multiply, Floating-Point 5-210
Status Switching Instructions 3-5
Set Program Mask, SPM (04); Stat Sw, RR .5-602
Set Storage Key, SSK'(08); Stat Sw; RR - “5-605:.~.
Set System Mask, SSM (80); Stat Sw, SI  5-603
Shift Left Double, SLDA (8F); Fix Pt, RS  5-117
Shift Left Double, SLDL (8D); Logic, RS 5-412
Shift Left Single, SLA (8B); Fix Pt,RS 5-116
Shift Left Single, SLL(89); Logic, RS 5-412
Shift Right Double, SRDA (8E); Fix Pt, RS 5-119
Shift Right Double, SRDL (8C); Logic, RS 5-412
Shift Right Single, SRA (8A); Fix Pt, RX 5-118
Shift Right Single, SRL (88); Logic, RS 5-412
SI I-Fetch:
Flowchart 5-13
One-Cycle 5-10
Two-Cycle 5-12
Sign Data Path:
Floating-Point Divide 5-213
Floating-Point Multiply 5-210
Single-Cycle Inhibit Routine 6-14
Single Cycle Latch  6-12
Single-Cycle Mode, Servicing of Requests by SCI 4-612
Single-Cycle Routine 6-14
SOROS Trigger 6-25, 6-108
SS I-Fetch, Flowchart §-14
ST Register:
Bits 15and 16 4-306
Data Flow 2-1
Usage:

Add, Subtract, and Compare, Decimal 5-302 (Sheet 1)

Branching Instructions 3-4

Decimal Instructions  3-3

Direct Control Operation 5-607 (Sheet 2)
Divide, Decimal 5-306 (Sheet 1)

Divide, Fixed-Point 5-110 (Sheet 4)
Divide, Floating-Point 5-213

Fixed-Point Instructions 3-1
Floating-Point Instructions 3-2
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I/O Instructions 3-7
Logical Instructions  3-3
Multiply, Decimal 5-305 (Sheet 1)
" Multiply, Fixed-Point 5-109 (Sheet 3)
Multiply, Floating-Point 5-210
RS I-Fetch, One-Cycle 5-10
RX I-Fetch, One-Cycle 5-10
RX I-Fetch, Two-Cycle Indexed 5-11
Scan 6-101
SI I-Fetch, One-Cycle 5-10
Status Switching Instructions  3-5
ST-Register Byte Counter (see STC)
Start 1/0, SIO (9C); I/O, SI  5-701
STAT A, Set CC; Parallel Adder 4-416
STAT B, Positive Logic Diagram 4-501 .
STAT C, Save Signs and Insert Sign; Floating-Point  5-201
STAT D, Save Signs and Insert Sign; Floating-Point 5-201
STAT F, Save Signs and Insert Sign; Floating-Point 5-201
Status Switching Instructions:
Data Flow 3-5
Diagnose (83);SI  5-609
Insert Storage Key, ISK (09); RR  5-606
Load PSW, LPSW (82); SI 5-601
Read Direct, RDD (85); SI  5-607
Set Program Mask, SPM (04); RR  5-602
Set Storage Key, SSK (08); RR  5-605 -
Set System Mask, SSM (80); SI  5-603
Supervisor Call, SVC (0A); RR  5-604
Test and Set, TS (93); SI  5-609
Write Direct, WRD (84); SI  5-607
STC:
Bipolar Latches 4-208
Data Flow 2-1
Incrementer Latches 4-208 -
Positive Logic Diagram 4-208
Triggers 4-208
Usage:
Decimal Instructions 3-3
Direct Control Operation 5-607 (Sheet 2)
Divide, Decimal  5-306 (Sheet 1)
Divide, Floating-Point 5-213
Fixed-Point Instructions 3-1
Floating-Point Instructions 3-2
Logical Instructions  3-3
Multiply, Floating-Point 5-210
Status Switching Instructions 3-5
Stop Clock Trigger 4-1
Stop Loop:
Pushbutton Gating 6-5
Routine 64
Stop Trigger 6-6
Storage Error Logic, SCI  4-606
Storage Ripple Loop Routine 6-18
STORAGE SELECT Switch Gating 6-10

“Store Character, STC (42); Logic, RX 5-408

Store Halfword, STH (40); Fix Pt, RX 5-114

Store Latch  4-209

Store Multiple, STM (90); Fix Pt, RS  5-115

Store, ST (50); Fix Pt, RX 5-113

Store, STD (60); F1 Pt, RX (Long) 5-216

Store, STE (70); F1 Pt, RX (Short) 5-216

Store to LCS Flip-Latch  5-18

Store to Main Storage Flip-Latch 5-18

Subtract Halfword, SH (4B); Fix Pt, RX 5-108
Subtract Logical, SL (5F); Fix Pt, RX §-108

Subtract Logical, SLR (1F); Fix Pt, RR  §-108
Subtract Normalized, SD (6B); F1 Pt, RX (Long) 5-207
Subtract Normalized, SDR (2B); F1 Pt, RR (Long) 5-207

- Subtract Normialized, SE (7B); F1 Pt, RX (Short) 5-206

Subtract Normalized, SER (3B); F1 Pt, RR (Short) 5-206
Subtract, S (5B); Fix Pt, RX 5-108
Subtract, SP (FB); Dec, SS:

Complement Add Sequence 5-303

GIS 5-301 ’

True Add Sequence 5-302
Subtract, SR (1B); Fix Pt, RR  5-108
Subtract Unnormalized, SU (7F); F1 Pt, RX (Short) 5-206
Subtract Unnormalized, SUR (3F); F1 Pt, RR (Short) 5-206
Subtract Unnormalized, SW (6F); F1 Pt, RX (Long) 5-207
Subtract Unnormalized, SWR (2F); F1 Pt, RR (Long) 5-207
Supervisor Call, SVC (0A); Stat Sw, RR  5-604
Supervisor Call Interruption §-23
Supervisor Call Trigger 5-23
Sync Latch 6-108, 6-111
Sync Trigger 6-27, 6-108, 6-111

T-Register (see ST-Register)
1052 Adapter (9020E Only):
Block Diagram 6-28
Data Transfer-Read 6-31
Data Transfer-Write 6-30
Ending Sequence 6-32
Initial Selection-Read, Write, Sense  6-29
Sense and Status Bytes 6-33
Test and Set, TS (93); Stat Sw, SI  5-811
Test Under Mask, TM (91); Logic, SI  5-407
TIC Latch  6-112, 6-113
Time Clock at Limit Trigger 5-24
Time Clock Step Trigger 5-17
Timer Exceptional Condition 5-17
Timing Gate Trigger 3-6, 5-607 (Sheet 2)
Transfer In Channel (see TIC)
Translate, TR (DC); Logic, SS 5-410
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Unpack, UNPK (F3); Dec, SS:
GIS 5-307
Not Word Overlap Sequence 5-310
Word Overlap Sequence 5-311

Wait State Gating and Microprogram 6-20
Wait State Trigger = 6-20
Word Overlap Sequence:
Move With Offset, MVO (F1); Dec, SS 5-313
Pack, PACK (F2); Dec, SS  5-309
Unpack, UNPK (F3); Dec, SS 5-311
Write Direct, WRD (84); Stat Sw, SI  5-607
Write Local Store Trigger 4-301

XY-Register:
Data Flow 2-1
Usage:
Convert Weather Lines 5-905
LM to XY Formatting 4-211
Repack Symbols 5-902
XY Parity Prediction 4-212 .

Zero and Add, ZAP (F8); Dec, SS  5-304
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