g
/ +1 (OR I-BIT WITH POS 5)

00 = 170 CHANNEL STATUS ol :«msz k’?'gun FIELD
01 = WORKING STORAGE , 2 5
10 = FLOATING POINT REGISTERS
1/0 COMMON CHANNEL 113‘)"‘
I | = FIXED POINT REGISTERS @ 7
LOCM(.Lgl)'ORAGE )
ADDER OUT BUS (32 BITS) a ADDER OUT BUS (32 BITS)
[+] ] o] 70
8 ni2 15 2 T{0 78 31
0. |8 112 15| 32 33|34 35/36, 39|
AT [kEY | AMWP l e | cc l PROSHAM
PSW REGISTER o 10
o] 7
T
EMIT EMIT l .
. CE2 CE3 HOT ONE TO:
0,0-1,29 "
—— EMIT TO: 27-30 (XG)
o & T2 1 .7 ¥) TRUE-COMPL
8| umie | iTa4 20M \/
— ADDER
L HOW ADR INTO 2
B8IT 24 OR
/-\ 24 AND 29 _Er
u
] MAIN STORAGE 5 T T
l | [ SHIFTER
L ! n 1 1
- M scan patHs o r‘Q
HDW ADR INTO 0 78 || sE B 3 3 ]
BITS 24 AND 29 0 78 1516 | 2324 3l s
g L KEY IN ' -
[ L (D) ; jﬂ N
2 3 ~ | T 32 BIT DIRECT PATH DATA KEYS
J HOT 1
HOT O
AT 4
AOB CHECK cElcmlz ZERO
{FULL SUM) OVFL LTHS . DETECT
MOVER OUT BUS (8 BITS)
5 | INSTRUCTION ADDRESS 8US (24 BITS)
£ 7 ]
i ADDER
;_l
________________________ #‘—_"'___—_——“_"——] my - — — — — — T T/
' 30{3!@&4 1 70 ] 3 II L Ii ‘
| — GENERAL PURPOSE REGISTER LATCHES r ; v Iy . BUS IN FROM
| RoUTTNE e 3[4 s e[ [e[o]o]v ocN) [ eeessrer | N fpeRece
~ - 7
| e “l" B S ] BUS IN FROM o || [ uerer 1"l [°eurrer2” |
| _ | — ] . CHANNEL ! o (70 | 7[0 | 70 | 7 7|' I T : l
POSITION| (BYTE| [END| | OP ] LATCHES | [o v Y 3 |
; [Poa] (o) 8] [ ] [ ] [ruse e , CREGISTER | :l C |
0 7
| [ - rte 7017917WSOUTT00|' B8US OUT TO |
| 1 I INTERFACE || | L___INTERFACE l"l
| CHAN CONTROLS 7| l 7]
| NTERFACE | \
SYSTEM CONTROL | CONTROLS | !
L e _____ . _SELECTORCHANNEL __74![**__» _MULTIPLEXOR CHANNEL |



W

LU FIELD ROSDR )=3
EDGE DEC
CHAR MNEMONIC  BITS ORDER
000 Luo
B MDFAU © 001 LU
B R3 010 Lu2
B DCIW o11 Lu3
B XTRW 100 Lus
B PSWMNU - 101 Lus
B wew 110 Lue
B WUBW - 111 Lu?
MV FIELD ROSDR 4=5

CHAR  MNEMONIC  BITS m"g&

00
B - MLBW - 01
B MMBYY ' 10
11
2P FIELD ROSDR 6-11

MVO
MV1

Mve

MV3

MOVER INPUT = LEFT SIDE

FUNCTION

GATE ZEROS TO LEFT MOVER INPUT Ue

GATE MD REG TO LEFT MOVER INPUT U BITS 0-3e¢ GATE F REG TO
MOVER INPUT U BITS 4=7

GATE R REG BITS 24-3) TO LEFT MOVER INPUT Ue )
GATE DIRECT CONTROL DATA IN LINES TO LEFT MOVER INPUT Us

GATE EXTERNAL INTERRUPT REG TO LEFT MOVER INPUT Ue RESET
EXTERNAL INTERRUPT REGe

PAGE

DS001

+ DSO0L

DS001
DS001
Dso01

/‘

GATE PSW BITS 32-39 (INSTRUCTION LENGTH+CONDITION REGCPROGRAH / DS001

MASK) TO LEFT MOVER I
GATE L REG TO LEFT MOVER INPUT Us BYTE SELECTION CONTROLLED
M BYTE COUNTERe

GATE L REG TO: LEF‘I’ MOVER INPUT Ue BYTE SELECTION CONTROLLED
BY L BYTE COUNTER

MOVER INPUT = RIGHT SIDE

FUNCTION

GATE ZEROS TO RIGHT ‘MOVER INPUT Ve

GATE M REG TO RIGHT MOVER INPUT Ve BYTE SELECTION CONTROLLED
BY L BYTE COUNTERe

GATE M REG TO RIGHT MOVER INPUT Ve BYTE SELECTION CDNTRCLLED
BY M BYTE COUNTERe

UNDEF INED

ROS ADDRESS BITS 0-S

THIS FIELD IS GATED DIRECTLY TO FORM BITS 0—5 OF THE NEXT ROS ADDRESSe

,
s

.

CFC 101 - 2050 CONTROL FIELD SPECIFICATION = CPU MODE (LUsMVeZPe2ZFe2N)

.

DS001

DS001

DS021
DS021

DSo021

~

ZF FIELD ROSDR 12=-15 FUNCTION BRANCH CONTROL OR ROS ADDRESS BITS &~9

IFNEHE ZNSFIELD IS NON-ZEROe THIS FIELD IS GATED DIRECTLY TO FORM BITS 6~9 OF THE
IF THE 2N FIELD 1s ZEROe THIS FIELD IS DECODED AS SHOWN BEL.OWe

EDGE ’ DEC
CHAR  MNEMONIC BITS ORDER FUNCTION .

- . - . g g . g . ~ .~ . 1 . ~ . B . . -~ N

0000 ZFO  UNDEFINED

R DROAReSCAN 0010 ZF2 GATE STORAGE DATA REG BITS FOLLOWSS
BITS 19-30 TO ROS A DRE
BITS 1-3 TO SCAN CLCK DVANCE COUNTER
BIT 4 TO SUPERVISORY ENABLE STORAGE STAT
BIT S TO PROGRESSIVE SCAN STAT
BIT 6 JO SUPERVISORY STA
BIT 7 TO I/0 MODE STAT

0100 ZF&  UNDEFINED

R M(O3)%ROAR 0110 2F6 GATE M REG BITS 0O-3 TO NEXT ROS ADDRESS BITS 6~9e
R M(47)%ROAR 1000 2F8 GATE M REG BITS 4~7 TO NEXT ROS ADDRESS BITS 6-9¢
R FHROAR 1010  2F10 GATE F REG TO NEXT ROS ADDRESS BITS 69
R EDMROAR 1100  2F12 GATE EXPONENT DIFFERENCE REG TO NEXT ROS ADDRESS BITS 6~9e
R RETLRWROAR 1110  2F14 GATE ROS ADDRESS BUEFER REG TO NEXT ROS ADDRESSe THIS
, REGISTER IS SET ON 1/0 BREAK—INe
2N FIELD ROSDR 16~18 ROS ADDRESS CONTROL  (NULL VALUES 2N4)
EDGE DEC -
CHAR MNEMONIC  BITS ORDER : FUNCTION

000 2NO  DECODE 2F FIELD
S SMIF 001 aNL IJPPRESS INITIATION OF MAIN STORAGE CYCLE BY DECIMAL ORDER IW
IN THIS MICROINSTRUCTION IF REFETCH STAT IS OFF AND IAR BIT 30
IS l¢ (NEXT INSTRUCTION IS OFF WORD BOUNDARYe)
R AQ(B=))»A 010 2N2 FORCE A BIT TO 1 IF B BIT IS O
R AQ(Bs1)9A 011 ZN3  FORCE A BIT TO 1 IF B BIT IS 1.
100 2N4  NORMAL ROS ADDRESSINGe

R  FNTRAP 101 NS  FORCE ROS ADDRESS TO INVALID OP TRAP VALUE IF THIS
MICROINSTRUCTION WAS REACHED BY A FUNCTION BRANCHe

R BQ(A=0)»B 110 2N6 FORCE B BIT TO 1 IF A BIT IS Oe
R BO(AR=1)B 111 2N? - FORCE B BIT TO 1 IF A BIT IS 1.

S 255099
S 255449

Uit
4
[ 3

KKoo2

KK002

KK002
kK002
KK002

KK0O03

KK003
KKO0O3

| KKOO3

KK003
KK003

DATE 16 AUG 63 MACHe

FRAME
PelNe

IBM CORPe SDD PAGE

CONTROL FIELD SPECIFICATION
CPU MODE

2050
01
$365003
1

v~

CF101 01
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CF102 01

= TR FIELD (CONTIMUED) Y
TEMPLATE FOR 'A* LINE STATEMENTS RRRELLLATTTT , ‘ ' ]
o e | ence ec 252
TEMPLATE FOR 'D' LINE STATEMENT: ARAAPTTTT CHAR MNEMONIC = BITS OR FUNCTION )
WHERE: R = RY FIELD L = LX FIELD T = TR FIELD : o g :
I=TCFIFLD A = AL FIELD AeD H 10100 TR20 GATE ADDER LATCH TO H REGe : DR143 _
—— ; " ' oot © "t S N Nt . AeD  IA " -* 1010F <TRB} : GATE ‘ADDER-LATCH BITS 8~31 TO-JARe . -~ . ' - . « . -~ ~DR1&L . .
TR FIELD ROSDR 19~23 - ADDER LATCH DESTINATION AeD FOLD 10110 TR22 GATE SCAN BUS BITS 28=31 TO SDR BITS 268-31e GATE ZERDS TO DR141
_ SDR BITS 0-27¢ GOOD PARITY IS INSERTED IN SDRe
; EDGE DEC . D TR DEF INED )
: CHAR MNEMONIC  BITS  ORDER FUNCTION ,,:'55 10111 23 UNDEFINE!
: : — AD LeM 11000 TR24 GATE ADDER LATCH TO L REG AND M REGe DR111
! A 2 DUMMYs USED IN $A' LINE STATEMENT WHEN THERE IS ALSO A ‘ AsD MUK 11001 TR25 GATE ADDER LATCH TO L REG AND n REGe DR111
: , _,/ ‘D' LINE STATEMENT. -' GATE LATCH BITS 12-15 70 J ‘
3 GATE LATCH BITS 16-19 T0O MD cmmen?;—
' ©0000 TRO NO GATING FROM ADDER LATCH TO REGISTERSe o I}__:RLA%S §§'§§T§§. fg“Iu. 2670 o o ot -«
{ AeD T 00000 ' TRO NO GATING FROM ADDER LATCH TO REGISTERSe USED WHEN OTHER _ © "' YURN OFF STAT Oe * °
TERMS OF STATEMENT ARE PRESENTe : IF bgragp axr; %6;19 ALL ZEROs TURN ON STAT 1e OTHERWISE
AD R 00001 TRl GATE ADDER LATCH TO R REGe DR121 IF LATCH BITS 16~17 ALL 2EROs TURN ON ONE-SYLLABLE STATe
] » OTHERWISE TURN OFF ONE=SYLLABLE STATe
AeD RO 00010 TR2 GATE ADDER LATCH BITS 0=7 TO R REG BITS 0~7e DR121 : IF LATCH BITS O-1 EQUAL 0O+ SET ILC TO Ole
: . IF LATGH BITS O-1 EQUAL O1 OR 10e SET ILC TO 10e
: AD M 00011 TR3 GATE ADDER LATCH TO M REGe . pR121 - IF LATCH BITS 0-1 EQUAL 11e SET ILC TO 1lle
. AeD D 00100 TR4 GATE ADDER LATCH TO SDRe DR111 AeD MHL 11010 . TR26 aa;ssagggse Lg:glil T LR 'ABDEgAﬁTeangrlgAggg %Tgn 081:310 ;gg DR111
‘ AeD Lo 00101 TRS GATE ADDER LATCH BITS 0~7 TD L REG BITS 0~7, DR111 5 27 GATE ADDER lnrcu. 15 811 T0 ND e * pRLLL
: . AeD M o TR TE A L B 11 counN :
:, AeD ReA 00110 TR6 GATE ADDER LATCH TO R REG AND SARe INITIATE STORAGE REQUESTe  DR111 ' 1101 I e
£ : AeD MoSP 11100 TR28 GATE ADDER LATCH TO M REGe GATE ADDER LATCH BITS 8-11 TO DR111
AeD L 00111 TR? GATE ADDER LATCH TO L REGe DR111 ‘ STORAGE PROTECTION KEY (PSW BITS 6-11)e _
i s HASA 01000 TR8 GATE HARDWARE-GENERATED ADDRESS TO SARe INITIATE STORAGE DR121 AeD D&BS 11101 TR29 GATE ADDER LATCH TO SDR UNDER CONTROL OF CPU BYTE STATSe DR111
! : REQUESTe DECODE EMIT FIELD TO DETERMINE STORAGE FUNCTION. " A L13 11110 TR30 GATE ADDER LATCH BITS 8~31 TO L REG BITS =31 DR111
( i EMIT VALUE FUNCTION . : . »
\ AsD J 11111 TR31 GATE ADDER LATCH BITS 12-15 TO J REGe DR111
; X000 WRITE IN MAIN STORAGE ADDRESS 80e ' ’
! X001 READ FROM MAIN STORAGE ADDRESS 80e
X010 OR FROM MAIN STORAGE ADDRESS 806
D X011 UNDEFINED
, X100 WRITE IN MAIN STORAGE ADDRESS 84¢ SET IAR Ti
X101 READ FROM MAIN STORAGE ADDRESS 844™SET IAR o°ese
5 X110 UNDEF INED
N X111 UNDEFINED .
! AsD ReAN 01001 TR9 GATE ADDER LATCH TO R REG AND SARe INITIATE STORAGE REGUESTe  DR121
§ SUPPRESS INVALID ADDRESS TRAPs SET INVALID ADDRESS STAT INSTEADe
b ' AeD ReAW 01010 TR10 GATE ADDER LATCH TO R REG AND SARe INITIATE STORAGE REQUESTe  DR121
B TRAP IF ADDRESS NOT ON WORD BOUNDRYe
{ AeD ReAD 01011  TR11 GATE ADDER LATCH TO R REG AND SARe INITIATE STORAGE REQUEST DR121
f TRAP IF ADDRESS NOT ON DOUBLE WORD BOUNDARYe
D& DyIAR 01100 TR12 GATE SDR TO IARe INTERLOCK WITH STORAGE TIMING RINGe DR121
Dk SCANMD 01101 TR13 GATE SCAN BUS TG SDR_IN FOLLOWING mmseneu DR121
: _ PARITY OF BYTE O TO BIT Oe BITS 0-7 TO BITS 1-8 :
P ARITY OF BYTE 1 TO BIT 9 BITS 6-15 70 BITS 10517, : -
s ARITY OF BYTE 2 TO BIT 18. BITS 16-23 YO BITS 19-26¢ _ v
PARITY OF BYTE 3 T0 BIT 27. BITS 24-27 10 ans 28-31e
[ GOOD PARITY IS msenrsn IN SDRe
AsD R13 01110 TRI& GATE ADDER LATCH BITS 8~31 TO R REG BITS 8-31. DR121
; AeD A 01111 TR1S GATE ADDER LATCH BITS 8~31 TO SARe INITIATE STORAGE REQUESTe  DR131
i A«D LeA 10000 TR16 GATE ADDER LATCH TO L REG AND SARe INITIATE STORAGE REQUESTe  DR131
: AD ReD 10001 TR17 GATE ADDER LATCH TO R REG AND SDR o DR121
10010 TR18 UNDEFINED
AeD ReI0 10011  TR19 g%e Regnea LATCH TO R REGe GATE ADDER LATCH BITS 30-31 TO DR131
. ] .
# NOT PART OF A STATEMENT
( 11 MAR 65 255099 '
3 AUG 65 258449 ' CONTROL FIELD SPECIFICATION
: - . . CPU MODE
{ ' ‘ _ DATE 16 AUG 65 MACHe 2050
P a o o ' ’ FRAME o1
‘ S : _ _ ~ ' ‘ PeNe 5365004
CFC 102 = 2050 CONTROL FIELD SPECIFICATION — CPU MODE (TR) ' IBM CORPe SDD PAGE 1
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WS FIELD ROSDR 25~27
EDGE : DEC
CHAR  MNEMONIC BITS ORDER

000 )
L WS1PLSA. 001 ws1
L WS29LSA 010 ws2
L WSeEILSA 011 ws3
L FNeJPLSA 100 ws4
L FNeJQIdLSA 101 wss
L FNeMDILSA 110 ‘WS6
L FNeMDQIdLSA 111 ws?

LOCAL STORAGE ADDRESSING

FUNCTION

UNDEFINED

(NULL VALUES ws4)

SET. LSAR TO 610001 TO ADDRESS WORD 1 OF WORKING STORAGE . .
SET LSAR TO 010010 TO ADDRESS WORD 2 OF WORKING STORAGEe
SET LSAR BITS O=-1 TO Oly SET LSAR BITS 2-5 TD EMIT FIELD VALUE

TO ADDRESS WORKING STORAGE PER THE EMIT F

GATE LOCAL _STORAGE FUNCTION REG TO LSAR BITS O-le
TO LSAR BITS 2-5e¢

GATE LOCAL_STORAGE FUNCTION REG TO LSAR BITS O=le
TO LSAR BITS 2=5¢ OR A ONE INTO LSAR BIT S

GATE LOCAL STDRAGE FUNCTION REG TO LSAR BITS O-=l¢
TO LSAR BITS 2-5

GATE LOCAL STORAGE FUNCTION REG TO LSAR BITS O-le
TO LSAR BITS 2=5¢ OR A ONE INTO LSAR BIT Se

CFC 103 - 2050 CWTR& FIELD SPECIFICATION CPU MODE (WeSFeIV)

GATE J REG

GATE J REG

GATE MD REG

GATE MD REG

KLOXX
KLO31
KLOXX

KLO31

sF FIELD . ROSDR 28=-30

EDGE .
CHAR  MNEMONIC BITS

oRbER

L RS 000  SFO
L. -LSALWRIS . .00L . SF1.
L LSIRILS 010  SF2
011  SF3

L LaLs 100  SFa
L LSIRLILS 101 SFS
L Lsias 110  SF6
111 SF7

IV FIELD ROSDR 32-34

EDGE DEC
CHAR MNEMONIC  BITS ORDER
000  IVO

WL>IVD 001 1IV1

C  WRMIVD 010  IvV2
W IVD o112  1Iv3

S  IAHAPALIA 100 Iva
¢  Iat2/4 101 IVS
c  Iak2 110  IVé
S  Iad0/29A 11 Iv?

LOCAL STORAGE FUNCTION

FUNCTION

(NULL VALUES SF7)

WRITE INTO LOCAL STORAGE FROM R REGe ,
READ LOCAL STORAGE INTQ L REGe WRLTE.INTO LOCAL 'STORAGE . . .
2Ron KOSeE. QL REGe ¢ ;

READ LOCAL STORAGE INTO R REGe REGENERATE FROM R REGe

UNDEFINED

WRITE INTO LOCAL STORAGE FROM L REGe
READ Locet. STORAGE INTO R REGe WRITE INTO LOCAL STORAGE

FROM L

NQO OPERATIONe

- READ LOCAL STORAGE INTO L REGe REGENERATE FROM L REGe

INVALID DIGIT TEST AND INSTRUCTION ADDRESS REG CONTROL

NO OPERATION

-

FUNCTION

TRAP IF VALUE OF MOVER QUTPUT BITS 0-3 IS GREATER THAN 9.
TRAP IF VALUE OF MOVER OUTPUT BITS 4=7 IS GREATER THAN 90

TRAP IF VALUE OF EITHER MOVER OUTPUT BITS 0-3 OR MOVER OUTPUT
BITS 4~7 IS GREATER THAN 9

'INCREMENT IAR BY 4e
STORAGE REQUESTe

ADDRESS STAT INSTEADe )
IF INSTRUCTION LENGTH CODE VALUE IS O OR 1le INCREMENT IAR

BY 2o IF ILC

BACK TO IARe

INCREMENT IAR BY 26

GATE IAR TO SARs INCREMENTED BY 2
INCREMENTED IF REFETCH STAT IS ONe

GATE RESULT TO IAR AND SARe INITIATE
INHIBIT INVALID ADDRESS TRAPe SET INVALID

VALUE IS 2 OR 3¢ INCREMENT IAR BY 4¢ GATE RESULT

GATE RESULT BACK TO IARe

IF REFETCH STAT IS OFFe NOT
INITIATE STORAGE REQUESTe

INHIBIT INVALID ADDRESS TRAPe SET INVALID ADDRESS STAT INSTEADe
IAR IS NOT ALTEREDe

&5

65

6S

255099
255449

D
P

KLOXX

KLOXX

KLOXX
KLOXX
KLOXX

KLOXX

KPO11
KPOLL
KPO11

KPO12
KPO12

KP012
KPO12

i

CF103 01

CONTROL FIELD SPECIFICATION
CPU MODE
DATE 16 AUG 65 MACH.

FRAME
PeNe

IBM CORPe SDD PAGE

2050
01
5365005
1
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TEMPLATE FOR 'D* LINE STATEMENTS ARAAMTTTT \ A‘
WHERES A = AL FIELD Ts= TRYFIELD

A > &

'..
~
%

by r
i Y
.

ay 7
IS
[

AL FIELD ROSDR 35=39 SHIFT CONTROL ~ND GATING INTO “DDER LATCH . N
ALD
EDGE DEE PAGE
CHAR  MNEMONIC BITS ORDER FUNCTION —
E—
00000 ALO GATE ADDER OUTPUT TO LATCHe NO SHIFTe .
A QISR 00001 AL1L GATE ADDER OUTPUT TO LATCHe SHIFTED RIGHT 1e ENTERING Qe DRO71
SPILL BIT ENTERS Fe WHICH IS SHIFTED RIGHT,
A LOeq S 00010 AL2 GATE ADDER OUTPUT BITS 6~31 TO LATCH BITS 8-31e GATE L REG DRO61
) BITS 1-7 TO LATCH BITS 1=7¢ SET LATCH BIT O TD THE COMPLEMENT
OF STAT 4 .
A +SGN» 00011 AL3  GATE ADDER OUTPUT BITS 1-=31 TO LATCH BITS 1-31e¢ SET LATCH DRO61
BIT O TO Z2ERO. )
A ~SGN» 00100 AL4 GATE ADDER OUTPUT BITS 1-31 TO LATCH BITS 1-3le¢ SET LATCH DRO61
BIT O TO ONEe .
A LOeSqd 00101 ALS GATE ADDER OUTPUT BITS 8~31 TO LATCH BITS 8-31e GATE L REG DRO61
BITS 1-~7 TO LATCH BITS 1=7¢ GATE STAT 4 TO LATCH BIT Oe
Dk IAH 00110 AL6 GATE ADDER OUTPUT TO LATCHe NO SHIFTe GATE IAR TO W REG. DRO81
BITS 68=31¢ H REG BITS 0~7 REMAIN UNCHANGEDe
A QISLI-F 00111 AL? GATE ADDER QUTPUT TO LATCHe SHIFTED LEFT 1e¢ ENTERING Qe DROB1
COMPLEMENT OF SPILL BIT ENTERS Fe WHICH IS SHIFTED LEFTe
A QISL1IF 01000 ALS GATE ADDER OUTPUT TO LATCHe SHIFTED LEFT le ENTERING Qe DROBL
, . SPILL BIT ENTERS Fe WHICH IS SHIFTED LEFTe
A FASLIF 01001 ALS GATE ADDER OUTPUT TO LATCHe SHIFTED LEFT le ENTERING BIT O DROS81
OF Fe SPILL BIT ENTERS Fe WHICH IS SHIFTED LEFTe
A sLisQ 01010 AL10 GATE ADDER OUTPUT TO LATCHe SHIFTED LEFT 1+ ENTERING ZEROe DRO71
SPILL BIT ENTERS Qe
A Q*sL] 01011 AL11 GATE ADDER OUTPUT TO LATCHe SHIFTED LEFT 1le ENTERING Qe DRO81
SPILL BIT IS DISCARDEDe
A SR1F 01100 ALl12 GATE ADDER OUTPUT TO LATCHe SHIFTED RIGHT 1+ ENTERING ZEROe DRO71
SPILL BIT ENTERS Fe WHICH IS SHIFTED RIGHTe
A SR1sQ 01101 AL13 GATE ADDER OUTPUT TO LATCHe SHIFTED RIGHT 1e ENTERING ZEROe DRO71
SPILL BIT ENTERS Qe
A GPSR1*Q 01110 ALi4 GATE ADDER OUTPUT TO LATCHe SHIFTED RIGHT 1¢ ENTERING Qe DRO?1
SPILL BIT ENTERS Qe .
A FaSL1%Q 01111 AL1S GATE ADDER OUTPUT TO LATCHe SHIFTED LEFT 1+ ENTERING BIT O DROS1
OF Fe SPILL BIT ENTERS Qe F IS SHIFTED LEFT 1« ENTERING ZEROe
A SLOF 10000 AL16 GATE ADDER OUTPUT TO LATCHe SHIFTED LEFT 44 ENTERING ZEROSe DROXX
SPILL BITS ENTER Fe
A FSLAF 10001 AL17 GATE ADDER OUTPUT TO LATCHe SHIFTED LEFT 44 ENTERING Fo DROB1
: """ SPILL BITS ENTER Fe g
A FPSL4 10010 AL318 GATE ADDER OUTPUT BITS 0-7_TO LATCH 0~=7e GA]’E ADDER QUTPUT DROB1
BITS 8~31 TO LATCH BITS 6~31e¢ SHIFTED LEFT 4+ ENTERING ZEROSe
SPILL BITS FROM ADDER OQUTPUT &-11 ARE DISCARDEDe
A FoFPSLE 10011' AL19 GATE ADDER OUTPUT.BITS 0~7 TO LATCH BITS 0=7e¢ GATE ADDER DRO81

OUTPUT BITS 8-3
Fe SPILL BITS

% NOT PART OF A STATEMENT.

CFC 104 = 2050 CONTROL FIELD SPECIFICATION — CPU MODE (AL)

TO LATCH BITS 8-31s SHIFTED LEFT 4+ ENTERING
OM ADDER OUTPUT 8-11 ARE DISCARDEDe

AL FIELD
Amma————

{ CONTINUED)
EDGE DEC
CHAR  MNEMONIC  BITS ORDER
A SRGIF 10100 AL20
A FISRGIE 10101 . AL21
A FPSRGF 10110 AL22
A 19FPSR4SF 10111 AL23
A SRa¥H 11000 AL24
A FaSRae 11001 AL25
A EdFPSLG 11010 AL26
A F9SR1Q 11011 AL2?7
D  DKEY 11100 AL28
D CH 11101 AL29
D D 11110 AL30
D  AKEY 11111 A3

FUNCTION

GATE ADDER OQUTPUT TO LATCHe SHIFTED RIGHT 4¢ ENTERING ZEROSo
SPILL BITS ENTER F

GATE ADDER UJTl’UT TD LATCHe SHIFTED RIGMT "84 ‘ENTERIW Fe
SPILL BITS ENTER F :

GATE_ADDER OUTPUT BITS 8=3]1 TO LATCH BITS 8-31+ SHIFTED
RIGHT 4¢ ENTERING 2ERQSe GATE 2EROS TO LATCH BITS 0~7e
SPILL BITS ENTER Fe

GATE ADDER OUTPUT BITS O=7 7O LATCH BITS 0-7e GATE ADDER
OUTPUT BITS 8=31 TO LATCH BITS 8-31e SHIFTED RIGHT 44
ENTERING OOOJ.. SPILL BITS ENTER Fe A HOT CARRY IS FORCED
INTO POSITION 7 E ADDERe (THIS ORDER CAN BE USED ONLY
WITH AN AD FIELD VALUE OF ADG6e)

' GATE ADDER OUTPUT TO LATCHe SHIFTED RIGHT 4+ ENTERING ZEROSe

SPILL BITS ENTER H_REG BITS 0~3¢ GATE LATCH BITS 4-7 7O

R REG BITS O=3e (THIS ORDER CAN BE USED ONLY WITH A TR FIELD

#\LUE OF,TRlv AND LATCH BITS 4-7 MUST HAVE AN EVEN NUMBER
G“ESO

GATE ADDER OUTPUT TO LATCHe SHIFTED RIGHT 4+ ENTERING Fe
SPILL BITS ARE DISCARDEDe F IS NOT ALTEREDe
GATE ADDER OUTPUT BITS 0=7 TO LATCH BITS O=7e¢ GATE ADDER
OQUTPUT BITS 8=31 TO _LATCH BITS 8~31s SHIFTED LEFT 4s ENTERING
E?ECARIIJEDFIELD. SPILL BITS FROM ADDER OUTPUT 8-11 ARE

°

GATE ADDER OUTPUT TO LATCHe SHIFTED RIGHT 1e ENTERING BIT 3
OF Fe SPILL BIT ENTERS Qe F IS NOT CHANGEDe

GATE DATA KEYS TO LATCHe GATE BITS 28-31 OF DATA KEYS TO Fe
GATE BUS FROM SELECTOR CHANNELS TO LATCHe

GATE STORAGE DATA REG TO LATCHe INTERLOCK WITH STORAGE TIMING
RING TO CAUSE POSSIBLE STORAGE HOLDOFFe.

GATE ADDRESS KEYS TO LATCH BITS 8-31e¢ GATE ZEROS TO LATCH
BITS 0=7¢ .

11 MA

DROB1

DROS2

DROS2

DRO41

DROS1

DRO62
DRO61
DTO41

DRO62

CF108 O1

255099
3 AUG 65 255449

DATE 16 AUG 65 MACHe

FRAME
PeNe

- IEM CORPe SDD PAGE

CONTROL FIELD SPECIFICATION
CPU MODE

2080
01
5365006
1
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ROSDR 4043

WM FIELD MOVER OUTPUT DESTINATION
EDGE ALD
CHAR  MNEMONIC BITS mbggn FUNCTION PAGE
0000  WMO NO OPERATILN DS201
B wWoMMB 0001 WMl . GATE MOVER LATCHES TO BYTE OF M.REG SPECIFIED BY M.BYTE COUNTERe DS201 -
B W679MB 0010 WM2  GATE MOVER LATCH BITS 6~7 TO M BYTE COUNTERe DS201
B W679LB 0011 WM3  GATE MOVER LATCH BITS 6~7 TO L BYTE COUNTERe DS203
B 79PSWa 0100 WMd GATE MOVER LATCH BITS 2-7 TO PSW REGISTER BITS 34~39 (CONDITION 01 -
ve CODE AND PROGRAM MASK)e h bsz
"B WPSWO 0101 WMS  GATE MOVER LATCH TO PSW REGISTER BITS 0~7 (SYSTEM MASK)e DS201
B wLeJ 0110 WM6  GATE MOVER LATCH BITS 0-3 TO J REGe psS201
B WOCHCTL o111 WM?  GATE MOVER LATCH TO CHANNEL CONTROLe DS201
B WeESA(BUMP) 1000 WMB GATE MOVER LATCH BITS O=1 TO SAR BITS 14-15e DS201
GATE mvsn LATCH BITS 2-7 TD SAR BITS 24~29,
GATE EMIT FIELD BITS 2=3 TO SAR BITS 16~17e
INITIATE BUMP STORAGE REQUESTe
B WL¥GL 1001 WM®  GATE MOVER LATCH BITS 0=3 TO LENGTH COUNTER Gle RESET Gl SIGNe DS201
B WRSG2 1010  WM10 GATE MOVER LATCH BITS 4=7 TO LENGTH COUNTER G2¢ RESET G2 SIGNe DS201
B WG 1011 WM1l GATE MOVER LATCH TO COMBINED LENGTH COUNTER Ge RESET Gl+G2 SIGNSeDS201
B WIMMB(E?) 1100  WM12 GATE MOVER LATCH TO BYTE OF M REG SPECIFIED BY M BYTE couwen. DS201
IN CONJUNCTION WITH ORDERS ULO AND/OR URD AND VALUE OF 1 .
BIT 12 OF PSW (ASCII BIT)e THE EMIT FIELD IS MOWIFIED m ms
MOVER AS FOLLOWSs WHERE o.x.z.s ARE eam FIELD BITS AND .
O'e1'e2'e3' ARE VALUES USED IN
0! = 40 Q 42 °
1' =204
2! = 42
3' = 3 }
B wLaMbD 1101 WM13 GATE MOVER LATCH BITS 0=3 TO MD COUNTERe DS201
B WRF 1110  WM14 GATE MOVER LATCH BITS 4-7 TO F REGe DS201
B (.wa@ 1111 WM1S GATE MOVER un’ca BITS 0~3 TO MD COUNTERe GATE MOVER LATCH DS201
R BITS 4~7 TO F REGe
TEMPLATE FOR 'D' LINE STATEMENTS UPLBeMBeMD
OR: LBeMBeMDUP
WHERE? = UP FIELD MB = MB FIELD
I.B = LB FIELD MD = MD FIELD
ANY COMBINATION OF LBeMB AND MD
MAY BE PRESENT.
uP FIELD ROSDR 44~-4S LBeMBeMD COUNTER FUNCTION CONTROL (NULL VALUE: UP2)
EDGE DEC ALD
CHAR  MNEMONIC BITS ORDER FUNCTION PAGE
D 0 00 UPO  SET SELECTED COUNTERS TO ZEROe DS311
D 3» 01 UPL  SET SELECTED COUNTERS TO THREEe DS311
D -1 10 UP2  DECREMENT SELECTED COUNTERS BY ONEe IF UNDERFLOWe SET TO DS311
ALL ONESe
b 41 11 uP3 IF OVERFLOWs SET 1O DS311

INCREMENT SELECTED COUNTERS BY ONE.
ALL ZERGSe

CFC 105 = 2050 CONTROL FIELD SPECIFICATION = CPU MODE (WMsUPeMDsLBeMBsDG)

MD FIELD ROSDR 46

EDGE DEER
CHAR  MNEMONIC BITS OR

0 MDO
D . M. . . MD1
LB FIELD ROSDR 47
EDGE DEC
CHAR MNEMONIC  BITS ORDER
0 LBO.
) LB 1 LBt
MB FIELD ROSDR 48
EDGE DEC
CHAR MNEMONIC  BITS ORDER
0 MBO
) B 1 MBL
DG FIELD ROSDR 49=51
EDGE DEC
CHAR MNEMONIC  BITS ORDER
000 DGO

D CSTATSADDER 001 DG1
~ HOT1»ADDER 010 DG2
D Gl=-1 o011 DG3

D HOT146-1 100  DGa
D G- 101 DGS
D G- 110 DG
D Glez-1 11 067

MD COUNTER CONTROL

FUNCTION

NO OPERATION ,
SELECT. MD COUNTER FOR QPERATION SPECIFIED BY UP FIELDe

LB COUNTER CONTROL

FUNCTION - /

NO OPERATION ‘ o
SELECT LB COUNTER FOR OPERATION SPECIFIED BY UP FIELDe

MB COUNTER CONTROL

FUNCTION

NO OPERATION
SELECT MB COUNTER FOR OPERATION SPECIFIED BY GTDFIELDo

LENGTH COUNTER AND CARRY INSERTION CONTROL

FUNCTION

NO OPERATION .
INSERT CARRY STAT INTO ADDERe
INSERT HOT CARRY INTO ADDERe

DECREMENT LENGTH COUNTER G1 BY ONEe
TO MINUS AND COUNTER TO ALL ONESe

DECREMENT COUPLED LENGTH COUNTERS BY ONEe IF UNDERFLOW OCCURS -
N _BITS 4—7¢ SET G2 SIGN_TO MINUSe IF ALL 8 BITS UNDERFLOH.
SET Gl SIGN TO MINUSe  INSERT HOT CARRY INTO ADDER

DECREMENT LENGTH COUNTER G2 BY ONEe IF UNDERFLOWs SET G2 SIGN
TO MINUS AND COUNTER TO ALL ONESe

DECREMENT COUPLED LENGTH COUNTERS BY ONEe
IN BITS 4-7+ SET G2 SIGN TO MINUSe 1IF ALL 8
SET G1 SIGN TO MUNUSe

DECREMENT EACH LENGTH COUNTER BY ONEe IF A COUNTER UNDERFLOWSe
SET ITS SIGN TO MINUS AND ITS VALUE TO ALL ONESe

IF UNDERFLOWs SET G1 SIGN

IF UNDERFLOW OCCURS
BITS UNDERFLOWe

11 MA

CF10S 01

PAGE

DS311

ALD
PAGE

DS311

ALD
PAGE

DS311

ALD
PAGE

DS301
DS301
DS302

DS301

DS302

DS302

DS302
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UL FIELD ROSDR 52-53 MOVER ACTION = LATCH BITS O~3 (NULL VALUES UL1)
EDGE pEC
CHAR MNEMONIC  BITS ORDER FUNCTION
B EMWL 00 WO GATE EMIT FIELD TO MOVER LATCH BITS O-3¢
(m,rez EMIT FIELD IS RECODED IF oanen wn;z 1s ussn AND ASCII
. o T IS ONe SEE WM12)
B ULswWL o1 ULl  GATE LEFT INPUT (U) BITS 0=3 TO LATCH BITS 0=3
B VLWL 10 UL2 GATE RIGHT INPUT (V) BITS O=3 TO LATCH BITS O=3,
B MWL 1 ‘W3 GATE TO LATCH BITS o-s ACCORDING TO CONTENTS OF MOVER FUNCTION
. . REGISTER AS FOLLOWSS
/ FUNCTION ,
/ REGISTER ACTION
' 000 cnuss. GATE u BITS 4=7 TO LATCH BITS O-3e
001 GATE OR OF u BITS 0=-3 AND V BITS 0-3 TO
LATCH BITS O~
010 ANDe GATE AND OF U BITS 0-3 AND V BITS 0=3 TO
LATCH BITS o-s
011 EXCLUSIVE ORe EXCLUSIVE OR OF U BITS 0~-3
AND V BITS o-s ro LATGH BITS O=3.
100 STRAIGHTe GATE U BITS 0-3 TO LATCH BITS 0—3e
101 U LEFTeV RIGHTe GATE U BITS 0~3 TO LATCH BITS O=3e
110 V LEFT+U RIGHTe GATE V BITS 0=3 TO LATCH BITS 0=3e
111 UNDEFINED
UR FIELD ROSDR 54-5s MOVER ACTION = LATCH BITS 4=7 (NULL VALUES UR1)
EDGE DEC
CHAR MNEMONIC  BITS  ORDER FUNCTION
B EaWR 00 URO  GATE EMIT FIELD TO MOVER LATCH BITS 4-7,
: (NOTES EMIT FIELD 1S RECODED IF ORDER WM12 IS USED AND ASCII
_ o BIT IS ONe SEE WM12e)
B . URMWR 01 UR1  GATE LEFT INPUT (U) BITS 4=7 TO LATCH BITS 4=7,
B VRIWR 10 UR2 GATE RIGHT INPUT (V) BITS 4=~7 TO LATCH BITS 4~7,
B 79WR 11 UR3 GATE TD LATCH BITS 4—7 ACCORDING TO CONTENTS OF MOVER FUNCTION
REGISTER AS FOLLOWSS
FUNCTION
REGISTER ACTION
000  CROSSe GATE U BITS 0~3 TO LATCH BITS 4=7¢
001 ORe _GAT or u BITS 4~7 AND V BITS 4-7 TO
LATCH BITS
010 ANDe GATE AND DF U BITS 4=7 AND V BITS 4=7 TO

LATCH BITS
011  EXCLUSIVE ORe GATE EXCLUSIVE OR CF U BITS 47

AND V BITS 4=7 TQ LATCH BITS 4-—
100 STRAIGHTe GATE U BITS 4=7_TO LATCH BITS 4=7¢
101 U LEFTeV RIGHTe GATE V BITS 4~7 TO LATCH BITS 4~7e
110 V LEFTsU RIGHTe GATE U BITS 4=7 TO LATCH BITS 47
111 UNDEFINED |

NOTE:= WHEN EQUAL DECIMAL ORDERS ARE USED IN Ll. AND UR FIELDSe THE
FOLLOWING COMBINATION MNEMONICS ARE USED:

ULl AND UR1S W
UL2 AND UR2: VoW
UL3 AND UR3:  7IW

CFC 106 = 2050 CONTROL FIELD SPECIFICATION — CPU MODE (UL+UReCE)

ALD
PAGE

DS101

DS101

Dsi01
DS101

ALD
PAGE
DS101
DS101

Ds101
DS101

CE FIELD ROSDR S$7=60

THIS FIELD IS USED AS DATA BY MICRO ORDERSe
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= AD FIELD ROSDR 68~71 ADDER FUNCTION (NULL VALUES AD1)
TEMPLATE FOR 'A' LINE STATEMENTS RRRELLLITTTT ' .
WHERES R = RY FIELD L = LX FIELD ESAE MNEMONIC  BITS ngggn FUNCTION PR&E
t = TC FIELD T = TR FIELD o
0000  ADO  UNDEFINED
LX FIELD ROSDR 61+63 . LEFT INPUT TO ADDER (XG) - . . N . . o . 001 ADL ADDe NO CARRIES ENTERED OR SAVED ,
EDcE DEC aLD A BCFO 0010  ADZ ADDs NO CARRY SAVEDs IF F REG EQUALS ‘2EROs INSERT CARRY "prRO3Y
CHAR MNEMONIC  BITS  ORDER FUNCTION PAGE 3 POSITION 31
. —_— 0011  AD3  UNDEFINED
000 LXO NO OPERATION DRO1L BCO 0100 AD4 ADDe SET CARRY STAT TO CARRY OUT OF POSITION Oe DRO32
A 1 000 LXO NO OPERATION — USED WITH TCO (COMPLEMENT) FOR =1, DRO11 BCYC 0101  ADS ADDs SET CARRY STAT TO EXCLUSIVE OR OF CARRIES OUT or DRO32
A 001 LXI GATE L REG TO XGe DRO11 . 1o f 10 o v 032
A BC1B 0110  ADs  ADDs SET CARRY STA CARRY OUT OF POSITION e BLOCK CARR DR
A SGN 010 LX2 GATE ONE TO XG BIT O GATE 2EROS TO OTHER BITS OF XGe DRO1L - FROM POSITION & TO POSITION 7e °
A 3 011 LX3  GATE EMIT FIELD TO XG BITS 27-30e GATE ZEROS TO OTHER BITSe DRO11 BC 0110 AD6 AS ABOVEe USED WITH ORDER AL23e DRO32
A LRL 100 LX4 GATE L REG BITS 16-31 TO XG BITS O—1Se GATE 2EROS TO BITS 16~3le DRO11 BC8 0111 AD? ADDe SET CARRY STAT TO CARRY OUT OF POSITION 8¢ DRO32
A LWA 101 LXS GATE L REG TO XGe OR ONES INTO XG BITS 30-31 AND RIGHT DRO11 A DHL 1000 AD8 DECIMAL HALVE (LOW ORDER)e BIT 2 OF EACH DIGIT OF THE SUM IS  DRO31
INPUT (Y) BITS 30-31¢ THIS MICROINSTRUCTION MUST CONTAIN : TESTEDe IF THE BIT IS ONEe THE NEXT DIGIT POSITION TO THE
ORDER TCO AND EITHER RY1 OR RY4e (USED TO COMPARE WORD RIGHT IN THE L REG IS SET TO 0110s IF THE BIT IS ZEROe THE
ADDRESSES) DIGIT IN L REG IS SET TO 0000e THE LEFTMOST DIGIT IN THE L REG
: IS SET IN THE SAME WAY FROM THE AUXILIARY TRIGGERe
A 4 110 LX6 GATE ONE TO XG BIT 29 (HOT 4)e GATE 2EROS TO OTHER BITSe DRO11 _
_ g A DCoO 1001 - ADS DECIMAL ADD. SET STAT 1 TO CARRY OUT OF POSITION Oe INSERT DRO32
A 64C 11 LX? GATE ONES TO XG BITS O-le GATE 2EROS TO OTHER BITS. DRO11 PREVIONS VALUE GF STAT 1 AS CARRY INTO POSITION 31e° TEST
CARRY OUT OF EACH DIGIT POSITIONe IF CARRYs SET CORRESPONDING
DIGIT POSITION IN L REG TO 0000s IF NG CARRYs SET DIGIT IN
L REG TO 0110e
: : ' A DDCO 1010  AD10 DECIMAL \DOUBLEe SET STAT 1 TO CARRY OUT OF POSITION O. INSERT DRO32
TC FIELD ROSDR 64 TRUE/COMPLEMENT GATING TO LEFT ADDER INPUT  (NULL VALUEZ TC1) ) PREVIOUS VALUE OF STAT 1L AS CARRY INTO POSITION 31e TEST
EACH DIGIT OF SUMe IF 5 OR GREATERe SET CORRESPONDING DIGIT
POSITION IN L REG TO 0110e IF LESS THAN Se SET DIGIT IN L REG
EDGE DEC ALD T0 0000e
CHAR MNEMONIC  BITS ORDER FUNCTION PAGE .
e A DM 1011  AD11 DECIMAL HALVE (HIGH ORDER)e BIT 2 OF EACH DIGIT OF THE SUM IS  DRO32
TESTEDS | IF THE BIT 16 ONEs THE NeXT DIGIT POSITION T0 THE
A - 0 TCO GATE COMPLEMENT OF XG TO LEFT ADDER INPUTe DRO21 RIGHT IN THE L REG IS SET TO 0110e IF THE BIT IS 2EROs THE
DIGIT IN L REG 1§ SET T0 0000s THE LEFTMOST DIGIT INL KEG Is
A + 1 TCL GATE XG (TRUE) TO LEFT ADDER INPUTe DRO21 SET 10 0000s THE AUXILIARY TRIGGER IS SET TO BIT 2 OF T
RIGHTMOST SUM DIGIT (SUM BIT 30)e
A DCBS 1100 ADI2 DECIMAL DDs SET STAT 1 TO CARRY OUT OF LEFTMOST BYTE POSITION DRO32
FOR WHICH A BYTE STAT IS ONe INSERT PREVIOUS VALUE OF S
AS CARRY INTO POSITION le TEST CARRY OUT OF EACH DIGIT
RY FIELD ROSDR 65=67 RIGHT INPUT TO ADDER (Y) POSITIONe IF CARRYs SET CORRESPONDING DIGIT POSITION IN L REG
70 0000e  IF NO CARRYs SET DIGIT IN L REG TO 0110e
EDGE DEC ALD 1101  AD13 UNDEFINED
CHAR MNEMONIC  BITS - ORDER FUNCTION PAGE
. — 1110  AD14 UNDEFINED
000 RYO NO OPERATION DRO21 1111  AD1S UNDEFINED
A R 001 RYL GATE R REGISTER TO Ye (SEE NOTE BELOW) DRO21
A n o 010  RY2 GATE M REGISTER TO Ye DRO21
A M23 011 RYS GATE M REG BITS 16-31 TO Y BITS 16~3le GATE ZEROS TO BITS 0-15, DRO21 - NOTE: IN AL CASES ADDITION IS BINARY, THE TERW 'DECIMAL ADD!
v E MANNER OF GENERA
A H 100 RY4 GATE H REGISTER TO Ye (SEE NOTE BELOW) DRO21 CORRECTION FACTOR IN THE L REGe | CoNCRATING THE
B SEMT 101 RYS OR THE FOUR SDR PARITY BITS INTO THE FOUR EMIT FIELD BITSe DS021
110 RY6  UNDEFINED '
11 RY?  UNDEFINED

NOTES IF ORDER LXS IS USEDe ONES ARE ORED INTQO Y BITS 30-31.

SEE LXSe

CFC 107 — 2050 CONTROL FIELD SPECIFICATION = CPU MODE (LXeTCeRYeAD)
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AB FIELD ROSDR 7277 }
EDGE DEC
CHAR MNEMONIC  BITS ORDER

R 000000  ABO
R 1 000001 AB1
R %) 000010 AB2
R si 000011 AB3
R s2 000100 AB4
R s3 000101  ABS
R s4 000110 AB6
R ss 000111 AB?
R s6 001000 ABS
R s? 001001  AB9
R CSTAT 001010 AB:0
001011 AB11
R 1SYLS 001100 AB12
LSGNS 001101 AB13
: ¥SGNS = 001110 AB14
001111 AB1S
R CRMD 010000 AB16
R wa0 010001 AB1?
R WL=0 010010 AB18
R WR=0 010011 AB19
R MDsFP 010100 AB20
R MBs=3 010101 . AB21
R MD3=0 010110 AB22
G1=0 010111 AB23
R 61<0 011000 AB24
R a<a 011001 = AB2S

CONDITION BRANCH TEST A

FUNCTION
SET A BIT 1. Oe
SET A BIT T0 1.
SET A BIT TO VALUE OF STAT O
SET A BIT TO VALUE OF STAT e
SET A BIT TO VALUE OF STAT 2e
SET A BIT TO VALUE OF STAT 3.
SET A BIT TO VALUE OF STAT e
SET A BIT TO VALUE OF STAT Se
SET A BIT TO VALUE OF STAT 6
SET A BIT TO VALUE OF STAT 7
SET A BIT TO VALUE OF CARRY STATe
UNDEFINED
SET A BIT TO VALUE OF ONE SYLLABLE OP IN BUFFER STATe

SET A BIT TO VALUE OF L SIGN STATe
SET A BIT TO EXCLUSIVE OR OF L SIGN STAT AND R SIGN STATe
UNDEFINED

PERFORM AND OF MD_REG (MASK) AND DECODED CONDITION REGe
IF RESULT IS NDN-ZERDQ SET A BIT TO ONEe IF RESULT

IS 2EROe SET BIT A TO ZEROe

IF _MOVER LATCHES ARE ZEROe SET A BIT TO ONEe IF NON~ZEROs
SET A BIT TO ZEROe

IF MOVER LATCH BITS 0=-3 ARE Z2EROs SET A BIT TO ONEe IF NON-
ZERQe SET A BIT TO ZEROe

IF MOVER LATCH BITS 4—=7 ARE ZEROes SET A BIT TO ONEe IF NON-

ZEROs SET A BIT TO 2EROe

IF BOTH BIT O AND BIT 3 OF MD REG ARE ZERQe SET A BIT TO ONEe
OTHERWISE SET A BIT TO 2EROe (VALID FLOATING POINT REG)

IF MB COUNTER EQUALS 3+ SET A BIT TO ONEe OTHERWISE SET
A BIT TO ZERQe

SET A BIT TO COMPLEMENT OF MD REG BIT 3e

IF LENGTH CDUNéSS G1 IS 2EROes SET A BIT TO ONEe OTHERWISE

.SET A BIT TO Zi

SET A BIT TO VALUE OF LENGTH COUNTER Gl SIGNe

IF COUPLED LENGTH COUNTERS HAVE VALUE LESS THAN 4+ SET A BIT
Iﬁ eHEaE OTHERWISE SET A BIT TO ZEROe SIGN OF Gl IS INCLUDED
e . .

CFC 108 -~ 2050 CONTROL FIELD SPECIFICATION — CPU MODE (AB)

ALD
PAGE

KK201
KK201
KK201
KK201
KK201
KK201
KK201
KK201
KK201
KK211

KK211
KK211
KK211

KK2S1

KK211
KK211
KK211

KKa221

- KK221

KK221
KK221

KK221
KK221

AB FIELD (CONTINUED)
i

3 DEC
Eaﬁa MNEMONIC BITS ORDER
R G1MBZ 011010 AB26
"R 10S0° 01101} ' ABR27 -
R I0S2 011100 AB28
R R(31) 011101 AB29
R F(2) 011110 AB30
R L(0) 011111 AB31
R F=0 100000 AB32
R UNORM 100001 AB33
R T2%BS 100010 AB34
R EDITPAT 100011  AB3S
R PROB 100100 AB36
R TIMUP 100101  AB3?7
100110 AB38

R G2/MB3 100111 AB39
101000 AB4O

R LOG 101001 AB41
R STC=0 101010 AB42
R G2<{=LB 101011  AB43
101100 AB44

R D(7) 101101  AB45S
R SCPS 101110  AB46
R SCFS 101111  AB4?
R STORV 110000 AB48
R W(67)9AB 110001  AB49

FUNCTION

IF EITHER LENGTH COUNTER G1 OR MB COUNTER IS ZEROe SET A BIT
TO ONEe OTHERWISE SET A BIT TO ZERD,

SET A BIT TO VALUE.OF .MULTIPLEXOR CHANNEL. STAT Oe. . . .
SET A BIT TO VALUE OF MULTIPLEXOR CHANNEL STAT 2e
SET A BIT TO VALUE OF R REG BIT 3le
SET A BIT TO VALUE OF F REG BIT 2.
SET A BIT TO VALUE OF L REG BIT Oe : i
IF F REG IS 2EROe SET A BIT TO ONEe OTHERWISE SET A BIT |
TO ZEROe
IF STAT O IS OFF AND ADDER OUTPUT BITS 8-=11 ARE 2EROe SET

A BIT TO ONEe OTHERWISE SET A BIT TO 2ERDe

IF ALL BYTES OF ADDER QUTPUT SPECIFIED BY BYTE STATS ARE ZERDe
SET A BIT TO ONEe OTHERWISE SET A BIT TO ZEROe

SET A BIT TO VALUE OF EDIT STAT le SET B BIT TO VALUE OF EDIT
STAT 2o (SEE NOTE 1)

SET A BIT TO VALUE OF PSW BIT 1S5

SET A BIT TO VALUE OF TIMER UPDATE SIGNALe
UPDATE SIGNALe

UNDEFINED

IF EITHER THE VALUE OF THE COUPLED LENGTH COUNTER G IS ZERQ
THE VALUE OF THE MB COUNTER IS 3 SET A BIT TO ONE.

DTHERUISE SET A BIT T0 ZEROe

UNDEFINED

SET A BIT TO VALUE OF LOG/SCAN STATe

IF SCAN TEST COUNTER IS 2EROe SET A BIT TO ONEe
SET A BIT TO 2ERCe

IF LENGTH COUNTER G2 IS LESS THAN OR EQUAL TO LB COUNTERe SET
A BIT ONEe OTHERWISE SET A BIT TO 2EROe SIGN OF LENGTH

COUNTER IS IGNOREDe

UNDEFINED

SET A BIT TO VALUE OF SDR BIT 7.

SET A BIT TO VALUE OF SCAN PASS STATe

SET A BIT TO VALUE OF SCAN FAIL STATe

SET A BIT TO VALUE OF I/0 STORAGE VIOLATION TRIGGERe

SET A BIT TO VALUE OF MOVER LATCH BIT 6ée SET B BIT TO VALUE
OF MOVER LATCH BIT 7¢ (SEE NOTE 1)

RESET TIMER

OTHERWISE

11 MAR 255099
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FUNCTION

IF ADDER LJTPUT BITS_16—-31 ARE NON-2ERC SET A BIT TO ONEQ
OTHERWISE SET A BIT TO ZEROe

IF SDR BITS 16-31 AND S=7? ARE ALL 2ERO SET A BIT TO ONEe =~ ~
OTHERWISE SET A BIT TO 2EROe (COUNT AND FLAG TEST)

SET A BIT TO VALUE OF MULTIPLEXOR INPUT BUFFER BIT 0e
SET A BIT TO VALUE OF INPUT BUFFER FULL STATe
IF ADDER QUTPUT BITS 29=31 ARE NON=-ZERO OR INVALID ADDRESS

TRIGGER IS ONe SET A BIT TO ONEe OTHERWISE SET A BIT TO ZERO.

SET A BIT TO VALUE OF CHANNEL ERROR LOG RE T LINE.

FOUR-UAY BRANCH? (SEE NOTE 1)

AeOd IAR BIT 30 IS ONE AND REFETCH STAT OFF
O'DAQJ.OB IAR BIT 3 0 IS DNE AND REFETCH STAT ON
12A«09B  IAR BIT 30 IS
1%A¢19B  EXCEPTION TRIGGER ON

SET A BIT TO VALUE OF IAR BIT 30e

IF EITHER A TIMER UPDATE REQUEST HAS OCCURREDs OR AN EXTERNAL
INTERRUPT IS REQUESTED WITH MASK BIT ONe SET A BIT TO ONE,
OTHERWISE SET A BIT TO ZEROe IF A CHANNEL INTERRUPT IS
REQUESTED SET B BIT TO ONEe OTHERWISE SET B BIT TO ZEROe
(SEE NOTE 1)

SET A BIT TO VALUE OF DIRECT CONTROL HOLD LINE.

SET A BIT TO VALUE OF PROGRESSIVE SCAN STATe

SET A BIT TO VALUE OF MULTIPLEXOR CHANNEL STAT 4.
UNDEFINED '

IF STAT O IS ON AND M REG BITS 0—1 SAVE VALUE 01 SET A BIT

TO ONEs OTHERWISE SET A BIT T
(RX FORMAT AND INDEXING REQUIRED)

IN BRANCHES WHERE BOTH A AND B BITS ARE SETs THE B BIT VALUE
IS THE OR OF VALUES SPECIFIED BY AB AND BB FJELDSe

A BIT AND B BIT VALUES MAY BE SUBSEQUENTLY ALTERED BY 2N FIELD ORDERSe

AB FIELD (CONTINUED)
EDGE DEC

CHAR  MNEMONIC BITS ORDER
R 223#0 110010 ABS0
R CCwWeDK - 110011 - ABS1
R MXBIO 110100 ABS2
R IBFULL 110101  ABS3
R CANG 110110 ABS4
R CHLOG 110111  ABSS
R I-FETCH 111000 ABS6
R IA(30) 111001  ABS?
R EXTeCHIRPT 111010 ABS8
R DCHOLD 111011  ABS9
R PSS 111100 ABé&O
R 10s4 111101  AB61
© 111110 AB62
R RXe SO 111111 AB&3

NOTE 1

NOTE 2

NOTE 3

ALL AB FIELD BRANCHES TEST CONDITIONS EXISTING AT THE END OF THE
PREVIOUS CYCLEe

CFC 109 — 2050 CONTROL FIELD SPECIFICATION - CPU MODE (AB)
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| CF110 01
! BB FIELD ROSDR 78~82 B CONDITION TEST BB FIELD (CONTINUED)
| . , - 5 FIELD
i
: EDGE DEC D EDGE DE|
i ‘ CHAR  MNEMONIC BITS ORDER FUNCTION Pﬁ%e CHAR  MNEMONIC BITS onngn FUNCTION PAGE
R 0 00000 BBO SFT B BIT TO Oe ) ‘ R 1081 " 11010 BB26 SET B BIT TO VALUE OF MULTIPLEXOR CHANNEL STAT 1e KK1S1
R 1 00001 'BBY SET B BIT TO 1le T T KKIer * © R ' MD/AJF - 11013 BB2? :IF-EITHER BIT- 1 OR-BIT 3 OF. EITHER ND REG.OR.J REG.IS ONEs. SET . KK161
B BIT TO ONE (ILLEGAL FP REG)e OTHERWISE SET B BIT TO ZEROe .
R S0 00010 BB2 SET B BIT TO VALUE OF STAT Oe. : KK141 . 5 € o UE OF INVALID ADDRESS STAT kK161
R 8 T TO VAL Al A
! R S1 00011 BB3 SET B BIT TO VALUE OF STAT 1le KKi41 IvA 11100 B28 SET B BIT v VAL *
! R I0s3 . 11101 BB29 SET B BIT TO VALUE OF MULTIPLEXOR CHANNEL STAT 3e KK161
R s 00100  BB4  SET B BIT TO V OF STAT 2 ; kK141 R (CAR) O BB30 SET B BIT TO VALUE OF CARRY LATCH AS SET THIS CYCLE KK171
R s3 00101 BBS  SET B BIT TO VALLE OF STAT 3 / Kk141 R (200) i BB31 SET B BIT TO VALUE OF ADDER SUM BIT O (BEFORE SHIFT; THIS CYCLEe KK171
B B AL DI
R (71 00110 BB6 SET B BIT TO VALUE OF STAT 4 / KK141 i *
R ss 00111 BB? SET B BIT TO VALUE OF STAT S¢ - ' : KK141
R $6 01000 BB8 SET B BIT TO VALUE OF STAT 6e KK141
R s? 01001 BB9 SET B BIT TO VALUE OF STAT 7. KK141
NOTE WITH THE EXCEPTION OF ORDERS BB30 AND BB31e ALL TESTS
R RSGNS 01010 BB10 SET B BIT TO VALUE OF R SIGN STATe : KK1S51 — PREVIDUS cvclgs STATUS OF THE CPU AT THE END OF THE
R HSCH 01011 BBil IF HIGH SPEED CHANNEL IS OPERATING OR 256 SUBCHANNEL OPTION KK141 *
IS INSTALLEDe SET B BIT TO ONEe OTHERWISE SET B BIT TO ZEROe
R EXC 01100 BB12 SET B BIT TO VALUE OF EXCEPTION TRIGGERe KK151 -
. R WR=0 01101 BB13 IF MOVER LATCH BITS 4=7 ARE 2EROe SET B BIT TD ONEe - KK1S1
OTHERWISE SET B BIT TO 2EROe
01110 BB14 UNDEFINED.
R T13=0 01111 BB1S IF ADDER OUTPUT BUS BITS 8-13 ARE 2EROe SET B BIT TO ONE. KK151
i : OTHERWISE SET B BIT TO 2EROe
i R T 10000 BB16 SET B BIT TO VALUE OF ADDER OUTPUT BUS BIT Oe KK151
§ R T=0 10001 BB17 IF ADDER OUTPUT BUS IS 2EROe SET B BIT TO ONEe OTHERWISE " KK1S51 _
i SET B BIT TO 2EROe : . .
—— R TZ4BS 10010 BB18 IF THE BYTES OF THE ADDER OUTPUT BUS SPECIFIED BY rue BYTE KK1%1 R
! STATS ARE ALL Z2EROs SET B BIT TO ONEe OTHERWISE SET B BIT
] ) TO ZEROe '
R =1 10011 BB19 IF THE MOVER LATCHES CONTAIN oooo 0001 SET B BIT TO ONEe KK151
ornenwxss SET B BIT TO ZEROe
R LB=0 10100 BB20 gs LERCOUNTER IS 25RO SET B BIT TO ONEs OTHERWISE SET B BIT KK161 : ’ ‘
. ]
_ R - LB=3 10101  BB21 ¥s §§R8°”"7ER EQUALS 3 SET B BIT TO CNEe OTHERWISE SET B BIT KK161 : ' {
H = ° ) ‘ '
g R MD=O - 10110 BB22 ggkgn REG IS 2ERO SET B BIT TO ONEe OTHERWISE SET B BIT TO KK161
} L] N . i
! R G2s0 10111 BB23 IF LENGTH COUNTER G2 IS ZERO SET B BIT TD ONEe OTHERWISE - KK161
: SET B BIT TO ZERO.
? R 620 11000 BB24 SET B BIT TO VALUE OF LENGTH COUNTER G2 SIGNe KK161 .
R G2LB2Z 11001 BB25 IF EITHER LENGTH COUNTER G2 OR LB COUNTER IS ZEROe SET B BIT KK161
. ) TO ONEe OTHERWISE SET B BIT TO ZEROe

11 MAR 255099
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) l_‘ e e AT W NP RN (S Sy M ST A S op e A+ - - .

/ .
s v e s atn e o L e,

SS FIELD

EDGE
CHAR  MNEMONIC

ROSDR 84~—89

ORDER

c DPCR&BS

c E9SCANCTL

C LeRSGNS

€ IVD/RSGNS

> EDITSGN

E»S03

SO3QE
SO3QE«09BS
X0¢BOs1SYL

O 0O 0 0 O

c FPZERO

BITS

000000
000001
000010
000011

000100

000101

000110

000111

. 001000
SO3QE+19LSGN 001001

001010
001011
001100

001101

$S0
SS)1.
ss2
SS83

ss4

1001~-1011

1101-1111

$sS

$S6

ss?7

§58

§89°
$S10
S$S11
§S1e

§S13

STAT SETTING AND MISCELLANEDUS CONTROL

FUNCTION

NO OPERATION
UNDEFINED
UNDEF INED
SET CONDITION REG FOR TEST AND SET INSTRUCTIONe SET _COND_REG
IT 0 T Oo SET BIT 1 OF COND REG TO ONE IF THE FIRST BIT IS
N_IN ANY SDR BYTE SELECTED BY THE CPU BYTE STATSe WHEN USED
UITH LARGE CAPACITY STORAGEe THIS ORDER INTERLOCKS THE SAME
S AN SDR TO LATCH TRANSFERe
CONTROL SCAN STATS PER EMIT FIELD AS FOLLOWS:
EMIT FUNCTION

0000 IF SCAN TEST STAT IS OFF AND SDR IS ALL ONES SET SCAN
TEST STAT ONe IF SCAN TEST STAT IS ON AND SDR IS

ZERO

P
[
mo

RP251

KS601

LEAVE SCAN TEST STAT ONe OTHERWISE SET SCAN TEST STAT OFFe

IF SCAN TEST STAT IS OFF TURN ON SCAN PASS STAT.
Ir SCAN TEST STAT IS ON TURN ON SCAN FAIL STAT.
INCREMENT SCAN TEST COUNTER BY

TURN OFF SCAN TEST STATe

TURN OFF IGNORE I/0 ERROR TRIGGERe

TURN ON IGNORE I/0 ERROR TRIGGERs

TURN OFF SCAN PASS STAT AND SCAN FAIL STAT.

TURN ON INVERT SAR BIT 13 TRIGGERe

TURN GFF INVERT SAR BIT 13 TRIGGERe

SET SUPERVISORY SCAN TRIGGER TO VALUE OF SDR BIT 6e
SET PROGRESSIVE SCAN STAT TO VALUE OF SDR BIT Se
SET CLOCK ADVANCE COUNTER TO VALUE OF SDR BITS O~2e
UNDEF INED

TURN OFF LOG/SCAN STAT,

UNDEFINED

IF LEFT MOVER INPUT U BITS 4=7 HAS VALUE LESS THAN 1010,
FORCE INVALID DATA ROS TRAP

IF VALUE EQUALS 1011 OR 1201° (MINUS SIGN) TURN ON L SIGN STAT
AND INVERT R SIGN STATe

OTHERWISE TURN OFF L SIGN STATe

Ie LEFT MOVER INPUT U BITS 4=7 HAS VALUE LESS THAN 1010s

FORCE INVALID DATA ROS
IF VALUE EQUALS 1011 DR 1101 (MINUS SIGN) INVERT R SIGN STATe

0001

0010
0011
0100
0101
0110
o111
1000

1100

IFUMOVER LATCH BITS 4-7 HAS VALUE GREATER THAN IOO%A%VALID SIGN)

N ON N_STAT OTHERUISE TURN OFF R SIGN
IF MOVER LATCH BITS 4—7 EQUAL TO
SIGN) TURN OFF L SIGN STATe

GATE EMIT FIELD TO STATS 0-3e

TURN ON STATS 0=3 PER EMIT FIELDe

TURN ON STATS 0~3 PER EMIT FIELDe

TURN ON STATS 0-3 PER EMIT FIELDe TURN OFF CPU BYfE STATSe

IF _ADDER LATCH BITS 12-15 ARE 2EROs SET STAT O TO ONEe (X=0)
OTHERWISE SET STAT O TO Z2EROe

IF ADDER LATCH BITS 16—19 ARE ZEROe SET STAT 1 TO ONEe (B=0)
OTHERWISE SET_STAT 1 TO 2EROe

IF _ADDER LATCH BITS 16-17 ARE Z2EROs SET ONE=-SYLLABLE-QP=IN-—
BUFFER STAT TO ONEe OTHERWISE SET THIS STAT TO ZEROe

TURN ON L SIGN STATe

IF ADDER LATCH BITS 8-31 ARE 2EROs F REG IS ZEROs AND STAT 3

IS ONe TURN ON STAT Oe OTHERWISE TURN OFF STAT O

CFC 111 = 2050 CONTROL FIELD SPECIFICATION — CPU MODE (SS)

1010e¢ 1100¢ 1110 OR 1111 (PLUS

KS601

KS601

KsSé01

KS611
Ks611

KS611

KS611l
KSé11

KS611

§s FIELD ( CONTINUED)
3

Eﬁﬁn MNEMONIC  BITS ORGER
C  FPZERDJEMN 001110 SSi4
C  BOelSYL 001111 SS15
C  SO03eyE 010000 SS16
C  (T=0)#s3 010001 SS17
C  E®BSeT309S3 010010 SS18
€  E#BS 010011 SS19
C  13BSiMB 010100 $S20
C  DIRCTLAE 010101 Ss21
. 010110 SS22

C  MANUALSSTOP 010111 SS23
C  E’s47 011000 SS24
C  sa7qE 011001 5525
C  S47esE 011010 $S26
C. SG7+EDXFP 011011 SS27

GATE EMIT FIELD Tg CPU BYTE STATSe
*

FUNCTION

IF ADDER LATCH BITS 8=31 ARE 2EROe¢ F_REG IS ZEROes AND STAT 3
IS ONe TURN ON STAT Oo DTHERHISE TURN OFF STAT Oe

GATE EMIT FIELD BITS 0 LOCAL STORAGE_FUNCTION REGe
(EFFECTIVE FOR LOCAL STORAGE ADDRESSING THIS CYCLEe)

IF _ADDER LATCH BIT; 0-3 ARE ZEROs TURN ON STAT le (B=0)

OTHERWISE TURN STA
IF ADDER LATCH BITS 16—17 ARE 2EROv TURN ON ONE-SYLLABLE=-OP—
IN-BUFFER STATe OTHERWISE TURN THIS STAT OFFe

TURN OFF STATS 0-3 PER EMIT FIELDe

I;A¢DgER LATCH IS 2ERO TURN ON STAT 3¢ OTHERWISE TURN OFF
.

T ER T ATCH BT 3 SET STAT 3 TO VALUE OF
GATE EMIT FIELD TO CPU BYTE STATSe
TURN ON BYTE STAT INDICATED BY VALUE OF MB COUNTERe
DIRECT CONTROL PER EMIT AS FOLLOWS:
EMIT BIT FUNCTION IF BIT IS ON

(o] GATE H REG BITS 24=31 TO DIRECT CONTROL DATA
OUT REGe

b INITIATE PULSE ON WRITE OUT LINE,

2 GATE H REG BITS 8=-15 TO DIREC? CONTROL TIMING SIGNAL

BUS OUT LINES IN PULSE F
3 INITIATE PULSE ON READ OUT LINEe IF AT THE END OF

THIS PULSE THE HOLD IN LINE IS NOT ONe LATCH THE
- DIRECT CONTROL BUS INe

UNDEF INED
SET STOP TRIGGER TO VALUE OF MANUAL TRIGGERe
GATE EMIT FIELD TO STATS 4~7e

TURN ON STATS 4=7 PER EMIT FIELDe

TURN OFF STATS 4=7 PER EMIT FIELDe

SET STATS 4=7 AND EXPONENT DIFFERENCE REG FOR FLOATING POINT
AS FOLLOWSS

STAT 4 TURNED ON IF:
STAT 0 OR STAT 1 IS ON AND RIGHT ADDER INPUT BIT 0 IS
ONE AND THERE IS A CARRY OQUT OF POSITION 1e
OR STAT O OR STAT 1

IS ON BUT NOT BOTH (ADD TYPEe RESULT MINUS)

OR BOTH STAT O AND STAT 1 ARE OFF AND LEFT ADDER INPUT
BIT 0 _IS NOT EQUAL TO RIGHT ADDER INPUT BIT O
(MULTIPLY OR DIVIDEe SIGNS UNLIKE)

STATBS TURNED ON IF LEFT ADDER INPUT BIT O« RIGHT ADDER INPUT

IT O AND STAT 1 CONTAIN AN EVEN NUMBER OF ONESe (TRUE
ADD REQUIRED)

STAT 6 TURNED ON IF VALUE OF EXPONENT DIFFERENCE REG 1S LESS
THAN 16 (DEC) IN ABSOLUTE VALUEe

STAT 7 TURNED ON IF VALUE OF EXPONENT DIFFERENCE REG IS ZEROQe

ABSENCE OF TURN ON CONDITION CAUSES STAT TO BE TURNED OFFe

EXPONENT DIFFERENCE REG SET AS FOLLOWSS
BIT O SET TO ONE IF CARRY FROM ADDER POS 1
ggﬁ;ZERDv?R IF NO CARRY FROM POS 1 AND SUM BITS 1-4
BITS 1-3 SET EQUAL TO ADDER SUM BITS 5~7.

11 MAR 285099

IS ONs THERE IS A CARRY OUT OF PCSITION
1+ AND EITHER LEFT ADDER INPUT BIT O IS ONE OR STAT 1

AND SUM BITS 1-4

ALD
PAGE

KS611

© KS611

KS621
KS621

KS621

KS621 -

KS621
KS631

Ks721
KSé621
KS621
KSé21
KS621

CF111 01

3 AUG 65 255449

DATE 16 AUG 65 MACHe

FRAME
PeNe
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R

ar - ————y

N

-t

—

SS FIELD

EDGE
CHAR  MNEMONIC

(CONTINUED)

BITS

DEC
ORDER

FUNCTION

c OPPANEL9S47 011100 SS28 SET STATS 4-7 PER MAINTENANCE CONSOLE SWITCHES AS FOLLOWSS

C  CARv(T#0)9CR 011101

C KEY»F

C  FoKEY

C  19LSGNS

C  OLSGNS

C  14RSGNS

c O»RSGNS

C  L(O)ILSGNS
C  R(O)RSGNS
C  E(13)9WwPN
€  E(23)3LSFN
€ E(23)#CR
C  SETCRALG

011110

011111

100000
100001
100010
100011
100100
100101
100110
100111

101000
101001

§s29

§$S30

ss31

§s832
§833
$S34
§S35
$536
§837
ss38
§S39

$S40
$S41

- STATS CONDITION
0000 NONE OF THOSE DESCRIBED BELOWe

0001  INSTRUCTION STEPe WAIT BIT NOT ONe STARTe
0010 SET INSTRUCTION COUNTERe MANUAL TRIGGER ONe
0011 REPEAT INSTRUCTIONe MANUAL TRIGGER ONe

0100 IAR COMPARE (SYNC OR STOP)e MANUAL TRIGGER AND
WAIT BIT BOTH OFFe

0110 ENTER CHANNEL+ MANUAL TRIGGER ONe

1IXXY  DISPLAY DR STORE WITH MANUAL TRIGGER ON AS FOLLOWSS

XX = 00 MAIN STORAGE

0l PROTECTION TAG STORAGE

10 LOCAL STORAGE

11 MULTIPLEXOR BUMP STORAGE

Y = 0O DISPLAY

1 STORE
SET LEFT BIT OF CONDITION REG (PSU BIT 34) TO VALUE OF CARRY
OUT OF ADDER POSITION Oe _ SET RIGHT BIT (PSW_35) TO ONE IF
ADDER LATCH IS NON-ZERQe TO ZERD IF LATCH IS ZEROCe
GATE FROM TAG STORAGE DATA LINES TO F REGe IF SAR ADDRESSES
LCSe INITIATE SIGNAL TO STORAGE INDICATING READ STORAGE KEY
OPERATIONe
GATE F REG TO TAG STORAGE DATA LINESe INITIATE WRITE STORAGE
KEY OPERATIONe (NOTES THIS ORDER IS GIVEN ON W2 CYCLE OF
STORAGE AND CAUSES HOLDOFF UNTIL NEXT W2 CYCLEe)
TURN ON L SIGN STATe
TURN OFF L SIGN STATe
TURN ON R SIGN STATe
TURN OFF R SIGN STATe
SET L SIGN STAT TO VALUE OF L REG BIT Oe
SET R SIGN STAT TO VALUE OF R REG BIT Oe
GATE EMIT FIELD BITS 1=3 TO MOVER FUNCTION REGe

GATE EMIT FIELD BITS 2-3 TO LOCAL STORAGE FUNCTION REGe
(EFFECTIVE FOR LOCAL STORAGE ADDRESSING THIS CYCLEe)

GATE EMIT FIELD BITS 2-3 TO CONDITION REG (PSW BITS 34-~3S)e

SET_THE CDNDITION REG ACCORDING TO ALGEBRAIC CONDITIONS _
AS FOLLOWS

COND
CODE

00 ADDER LATCH ZEROe
01 ADDER LATCH BIT O IS ONEe

CONDITION

(MINUS)

10 ADDER LATCH BIT O IS ZEROe BITS 1-31 NON~ZEROe (PLUS)

CFC 112 = 2050 CONTROL FIELD SPECIFICATION = CPU MODE (SS)

Ks621

Ks64l

KS641

KS641
Ks641
KS641
KS641
KS641
KS641
Ksé41
Ksé41

Ks6S51
KS651

$s FIELD (CONTINUED)
—
EDGE
CHAR MNEMONIC  BITS ogggn
¢  SETCRLOG
€ 1S9¢SACR 101011 5S43
€  S3eqSA9CR 101100 SS44
c 19REFETCH 101101 SS45
 SYNCHDPPANEL 101110 SS46
C  SCANKE.10 101111 SS47
C  19SUPOUT 110000 $548
MPXSELRESET 110001 $S49
C  E(OYPIBFULL 110010 SSS0
' 110011 SSS51
€ E’CH 110100 SSS2
1102101 SS53
€  I1STIMERIRPT 110110 SSS54
C  THPSWeIPLST 110111 SS55
C  TIPSW 111000 SS56
C  SCANXE.O0 111001 SSS5?
€ 19IOMODE 111010 SSS8
C  O»IOMODE 111011 §S59
€ 1»SELOUT 111100 $S60
C  19ADROUT 111101  Ssel
€ 1sCOMOUT 111110 SS62
€ 15SERVOUT 111111 SS63

FUNCTION

101010 Ss42 SET THE CONDITION REG ACCORDING TO LOGICAL CONDITIONS AS
: FOLLOWSS

5

~

COND o
CODE CONDITION

00 ADDER LATCH BYTES SELECTED BY BYTE STATS ARE ZEROe

" 0L ADDER I.LATCH BYTES SELECTED BY BYTE STATS ARE NOT ALL
2ERO AND THERE IS NO CARRY OUT OF ADDER POSITION Oe

10 ADDER LATCH BYTES SELECTED BY BYTE STATS ARE NOT ALL
ZERO AND THERE IS A CARRY QUT OF ADDER POSITION Oe

SET LEFT BIT OF CONDITION REG (PSW BIT 34) TO THE_COMPLEMENT
OF STAT 4e¢ SET THE RIGHT BIT (PSW BIT 35) EQUAL TO STAT 4e

SET LEFT BIT OF CONDITION REG (PSW BIT 34) EQUAL TO STAT Qe
SET THE RIGHT BIT (PSW 35) TO THE COMPLEMENT OF STAT 4

TURN ON THE REFETCH TRIGGERe

SEND ADDRESS COMPARE SYNC/STOP PULSE TO CONSOLEe

TURN ON SCAN CONTROL TRIGGER 1e IF THIS MICROINSTRUCTION
ONTAINS TR22 ORDERe TURN ON SCAN CONTROL TRIGGER Oe

N IT OFFe GATE EMIT FIELD TO SCAN CONTROL TRIGGERS 2~5e

TURN ON MULTIPLEXOR CHANNEL SUPPRESS OUT LINE.

SELECTIVE RESET OF MULTIPLEXOR CHANNELe

SET INTERRUPT BUFFER FULL STAT TO VALUE OF EMIT FIELD BIT Oe
UNDEFINED o

GATE THE EMIT FIELD TO THE COMMON CHANNELe

UNDEFINED .

TURN ON THE TIMER BIT IN THE EXTERNAL INTERRUPT REGe

GATE IPL UNIT ADDRESS BITS 0=? TO L REG BITS 0=7e¢ GATE
CHANNEL ADDRESS TO L REG BITS 21-23e _ ORDER TR?_IS USED WITH
THIS ORDER TO PROVIDE REGISTER PULSE FOR Le BUT ToL GATING

IS INHIBITEDe

GATE ADDER LATCH BITS 12~15 TO PSW BITS 12-15 (MODE BITS)e

TURN OFF SCAN CONTROL TRIGGER le IF THIS MICROINSTRUCTION
CONTAINS TR22 ORDERe TURN ON SCAN CONTROL TRIGGER Oe
TURN IT OFFe GATE EMIT FIELD TO SCAN CONTROL TRIGGERS 2-5e
TURN ON I/0 MODE STATe

TURN OFF I/0 MODE STATe

TURN ON MULTIPLEXOR CHANNEL SELECT OUT LINE.

TURN ON MULTIPLEXOR CHANNEL ADDRESS OUT L.INEe

TURN ON MULTIPLEXOR CHANNEL COMMAND OUT LINE.

TURN ON MULTIPLEXOR CHANNEL SERVICE OUT LINEe

11 MAR 255099

OTHERWISE

OTHERWISE

D
[

KS651

KS6S1

KS6S1

KS651
KS651
Kss21

KS661
KS661
KS661

KS661

KS661
KS661

KS671
KsS21

KS671
KS671
KS671
KsS671
KS671
KS671

CF112 01
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FRAME
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0010XX - 0288

(1000XxX)

QG300eCFE:
]m. PT LOAD

A LR
GAIIIQGBE—-————U-—*L FNeMDILSA X0

(110 T-]

STOREe SET CRe

LTR
T A LT OVLAP I-FETCHe
Ot FNoMDILSA . |=—m
L LaLs
§ Iaforam
R c SETCRALG )
. R I-FETCH
A7— %k —AG
SUPPRESS MEMORY
IF OFF BNDS
AND ~REFETCH .
. IF T=Oe 0O® .
IF 1<0s G1¥CR )
IF 0<Te 109CR
EXCPNQIA(30)9A
EXCPNQ(IA(30) eREF)B
LANR _
_— QB730————EAE
: : LR (10)
0001XX 0284 1000XX — 0240 I-FETCH
A LT
L—i Fuwoisa |0
L RILS IS
¢ SETCRALG «S IAt0/20A
'R BG(A=0)+B S SMIF
R L(O) R _I-FETCH
E1— POS E7— ok —EG
STORE+OVLAP I=FETCH
IF T=Os OOCR _
IF 7<0+ 019CR 01 — 0219 01 — o210
IF oQTe 109CR : 1 — E 0010
A L3R E(13)ovEN
STORE+SET CR A BCVC o p— » ;
ASSUMING NEGe D HOTi»ADDER
IF POS«DO L FNeMDLSA NO OFLO
AGAIN NEXT CY L RILS Pr.oSTBLE
: S Ia40/29A GS— 13 —GE _
S SMIF SET WFN FOR GB730 GEE
C SETCRALG PGM MASK TEST . (11)
R I-FETCH. TEST MASK FOR
G3— ok ==GC OFLD TRAP
SAVE_CAR(0)
SUPPRESS MEMORY —0 P L — )
IF OFF BNDS (00¢01¢10¢11)
AND 3 REFETCH COMPLEMENT . I-FETCH
IF T=0s OOSCR STOREZSET CR
IF T<0s OL¥CR AGAINe
LeR 1 0Ty 100K _OVLAP I-FETCH
EXCPNRIA(30) % ‘
EXCPNACTA( 303 SREF) 9B RESULT OK
0011XX —— 028C 00 —— 021
€ 1000 , E 1110
A L3R { , "L WSeESLSA
O0—~A BCYC *0— L LSILILS * QT110 { EE
B EsWR S IA+0/29A {00v01¢10011)
B WoMMB : , —C E$S47 I-FETCH
D HOT14ADDER : R I-FETCH
L FNeMDILSA : S I =iy N
L RALS . v EXCPNQIA(30)9A
C SETCRALG EXCPNQ(IA(30) eREF) B
RO (CAR) . V I-FETCH CY 1
Ll= Ok —iA - _ :
SAVE CAR(0) - COMPLEMENTes SET
CAR(1) - CRe STORE RESULY
IF T=Oe O0SCR OFLO OMLY FOR
IF T<Os O1+CR MAX NEG NUMBER
IF Te 109CR
LPR , . POSITIVEe
0000XX == 0280 v . 10 = 021
€ 1000 . A :
A L3R -LaR
LB EdWR |#0— BCYC
B WAMMB D HOT1>ADDER
L :ginsmnsa L Fu.noowt
L
C SETCRALG , v c SETCRALG
RL(O) ~ O . RO (CAR)
- %0 _ B0 o —ak
IF T=0e O0¥CR SAVE CAR(O} ¥ COMPLEMEN
phn 17 Tocs orcR %2?5'5%5‘1’
F e 109CR =C o o
: : IF 1<5e O1scR OFLOe
STOREWSET CR IF oCTe 109CR
ASSUMING POSe .
254760 12/21/66 | MACH 2050 DATE 11/15/6S SHEET 1 GB100
555449 09720765 | NAME LoG 904 VERSION
. MODE MANUAL
PeNe £364751 FXD PT RR LOADS

IBM CORPs  SDD

LPR LNR LTR LCR LR



[l Tol J]

QT115 ¢ CHD=memeeee(]
(110100)
(110101)
1ST LEVEL
I-FETCH

QE400 ¢ CHE=we—a(}
(110100)
(110101)
EXECUTE

kB MLB»V

:nznmrramal»m

110100 = 0134
000
M23H 9L

»m

Vow
WG .

0LB
HSIOLSA
éA+0/20A

AQ(B=1)3A
IA(30) s?
A== ok =AA
ADD BASE ADR TO
DISPLACEMENT TO
FORM OF 1 LEFT
BYTE ADR (L+M RT~
HE TO Le L TO WS1)
LENGTH FIELD FROM
M BYTE 1 TO GleG2
IC _TO SARe
SET LB=0s SET
STATS 4=7 TO 0001
BR ON HF wD BIY
OF IAR AND STAT ?7
(EXECUTE) o

DDOml’I"UUﬂl-

Bl = 0
110103 = 0135
0001

Owe-B

M230L

NAdd
WaG -

0ILB
tSlOLSA

M_BdV |~

RQ(BE1)IA
IA(30) 7

— ok ==t
ADD BASE ADR TO
DISPLACEMENT TO
FORM OP 1 LEFT
BYTE ADR (L+M RT
HF 7O Le L TO WS1)
LENGTH FIELD FROM
M BYTE 1 TO Gle G2e
IC_TO SARe
SET LB=0es SET
STATS 4-7 TO 0001
BR ON HF WD BIT
OF IAR AND STAT 7
(EXECUTE) o

A

D MB=1
L WSeELSA
L LSILOLS

C_IAd2

C3— X1 =—CC
FETCH OP_BFR WS14
Y0 Le JAR + 2 TO
IARe OP BITS 4=7
FROM M BYTE 1 TO
Fe DECR MB TO 2e

11 =~— 0643
€ 1110
B MLBIV
B WRIF

D MB=1

L WSeELSA
L LSS
R s3
X% ==GC

G3—
FETCH OP BFL TO L
FROM wS14e DECR

70 Fe BR ON STAT3
(OFF IF NEXT INST
SYLLABLE NEEDED)e

00 —— 0640
MLBY

norr UU![U—

VRIWR | e

| X] = 061?
A LRLIMSL

—_ WSI?LSA  |%
L LSIRILS
BO1SYL

C4— XX e==JD
L239XG01

ToL  T(0=3)9MD
T(0=15)M
(B=0)sS1

SET 1SYL

IN L(16=31)
FETCH OP1 ADR TO R
FROM WS1

i X0 = 0616
A RH49A

LSIRILS

Jo— X0 ——CD
INSTRUCTION ADR
(R+4) TO SAR
FETCH OP 1 ADR TO
R FROM WSle

L. WS14LSA e

3RD HALF WD OF INSTR

"

VRIWR

i

M
WS19LSA
LSIRILS
Iat2

IVA

N3—  X& =NC

DECR MB TO 2

FETCH WS1 (OP 1LF
BYTE ADR) TO Re
SET OP BITS 4=7

INTO F FROM M BYTE Oe

IAR 4+ 2
?g ON INVRLID ADR

XOQ === Q63A
E 1110
D DaMHL

B
B
B
r=={ FNeMDILSA
L
c
R

XX = 0615
—£ 0000
BV

MM
ULIWL  VRIWR
WaMMB

LSHLILS
E?BS
Jora  EX =S
RESET BYTE STATSe
CLEAR B2 FIELD

b=t WS+EILSA A mmmd
L LotS
—C BOes1SYL

L5— X —LE
e T(0-5)emD
T(0=15)+M
(Br0}3€1

SET_1SY

INSTR TO 0P BUFFER
(WS14)

X1 === 061B
E 0101

beskB WIMDoF

BR ON STAT lv BZ.O

l

e

4

DOCrwwE>»M
m DO
¢
&
-

m

B—titioiok XX ==EH

ADD BASE ADR +
DISPLACEMENT TO
FORM OP 2 LEFT
BYTE ADR (L + M
RT_HF TO M AND Le)
L TO WS2e SET MB
TO OP 1 BYTE ADR
FROM R BYTE 3.

A 2ND LEVEL I-FETCH_u

QP100~ EHE
(01031xx)C.C

VDOrroooe>»m
£C
o
~
L 4
x
™

SET _STATS 0=3 TO ZEROe
DISPLACEMENT IN M RT
HF (0P 2 LF BYTE ADR)
TO L AND Me L TO WS2e
SET MB TO OP 1 BYTE
ADR FROM R BYTE 3Je

FUNCTION BRANCH

|

QP200- EHE
(1110xXX)ED
(1111XX)EDMK

90
100XX) TR
101XX) TRT

-

(

[« ST,

(0001 XX)MYN
(0010XX)IMYC
(0011XX)MyZ
(0100XX)INC
(0110XX)0C
(0111XX)XC

@ ———( M ] IE——ENE

(0000XX)
(1000XX)
(1001XX)
(1010XX)
(1011XX)
INVALID OPS

—QT310~ QEF

| {
Q5—~ oX —QE

EMIT INVALID ADR
CODE (0101) TO MDFe

254760
255449

IBM CORPe  SDD

MACH C2050 DATE 11/15/6%
NAME LOG 904
MODE MANUAL

PeNe 5364794

2ND LEVEL I-FETCH FOR VFL
CHARRACTER OPS

(0X)
INTERRUPT

1 GQPO1O

&



NOT MOVE INSTR
FETCH NEXT OP1 HgRD

10-—-

X0 = 063A

€ 1000

D DM
p——C SO03enE

R s2°
AGe—

NEXT OP1 WD TO M

11
*1 —AD

TN ON_SO TO_IND ICATE
NON—ZERO BYTE STORED

Or®IP

] -0 BR ON OP2 FETCH
A HHGIA RQD (CASE 2) ,
_—) BRANCH ON
v "R T24BS ~ALL BYTES PROCESSED
Co— Xk —CB ~LAST BYTE IN L PROCESSED
REGISTERS=
L~ O0P2 NEXT OP1 ADR TO SAR ePe:c- -ECE
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