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SECTION I
INTRODUCTION

This volume contains flow charts and analyses of all DDP-516 instructions. Sepa-
rate coverage is provided for the memory reference fetch cycle. The instructions are pre-
sented in groups (i.e., load and store, arithmetic, logical, etc.). For convenient reference,
the mnemonic, number of cycles, and Op Code appear on each page. Symbols and abbrevia-
tions used in the flow charts are defined in Table 1-1. A function index is provided to be

used as an aid in determining function sources and definitions, (Table 1-2).



Signal Mnemonics

The electrical characteristics of the computer circuits are called: passive (+6 vdc)
and active (0 vdc). The logical functions are true (logic ONE) and false (logic ZERO). In
general there are two ways of relating the electrical characteristic and logical function for
each signal mnemonic:

a. An assertion signal (for example, AO01FF+) is logically true when it is at
+6 vdc; and is logically false when it is at 0 vdc.

b. A negation signal (for example, AO1FF-) is logically true when it is at 0 vdc;
and is logically false when it is at +6 vdc.

A particular signal mnemonic can be labeled assertion or negation arbitrarily.. The

signal mnemonic convention uses the sixth character to specify assertion or negation.

Table 1-1.
Symbols and Definitions

Symbol Definition
Aor - Logical AND
v Logical OR
¥ or® Exclusive OR
- Replaces
= Is exchanged with
B Is discarded
() Contents of a hardware register
[ EA] Contents of a core location specified by the
effective operand address
A A -register
ADB Address bus
B B-register
C Carry flip<ilop (CBITF)
E E-register
EA Effective operand address; the address from
which the operand will be obtained
F - Flag (indirect address indicator) or F-register
INB Input bus |
Iw Instruction word
M : M-register
N Two's complement of number of shifts to
be performed
OTB Output bus
P P-register
X X-register

1-2



Table 1-2.
Function Index

LBD No.

Mnemonic (Signal Source) Definition

0xxPA 101-116-C5 Adder input OR gates (G & H), bits 1 throughl6

0CPLS 134-K10 Output control pulse

0CPRC 147-F3 Output control pulse, real-time clock

0PGO00 120-F1 Op group 00

0PG3C 120-F9 Op group for three cycle instructions
(JST vIRS v CAS vIMA v LDX v
DOUBLE PRECISION)

0PGAA 127-E9 Op group, A-cycle utilization of A -register.

0PGDP 124-F11 Op group, double precision arithmetic operation
(ADD v SUB v LLDA v STA)

0PGJS 129-J11 Op group, jump or skip (JMP v JST vIRS v
(SKIP ENABLED))

0PGMD 123-B6 Op group, multiply or divide (MPY v DIV)

0PGNS 125-Bl11 Op group, negative sum. Control ENSHL/
ENSLL for subtractive process, (SUB v IRS
v CASAM)

0PGSM 128-C10 Op group, sum to M-register control

, (STA v IMA v LDX v STX)

0PGWR 126-E6 Op group, write/read control (STA v IMA v
LDX v STX v IRS v JST)

0TB x x 138-XX Output bus, bits 1 through 16

0TPMA 240-H6 Output transfer pulse, DMA option

10GRP 120-K5 Op group, input/output group

10PLS 134-39 Input/output pulse

1AD61 135-C3 Interrupt address 61 (RTC location 00061)

1AD63 135-C5 Interrupt address 63 (Standard interrupt

, location 00063)

IADX x 135-C4 Interrupt address, location 00XX1
through 00XX7

ICYEF 119-G8 I-cycle early flip-flop. (Indirect address)

1CYLF 119-K7 I-cycle late flip-flop. (Indirect address)

1CYSl1 263-E7 I-cycle and sector zero not selected

IGx x x 200-XX Interrupt address greater than 063 or 067 or -

' 077 or 107 or 117 or 127 or 137 (as applicable)

IMAOP 120-F5 IMA op code

INB x x 101-116-D5 Input bus, bits 1 through 16

INCSC 126-L3 Increment shift counter if not 00g

IND x x 132-XX

Console indicator lampdrivers, bits 1 through 16
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Table 1-2. (Cont)
Function Index

LBD No.

Mnemonic (Signal Source) ‘Definition

INHPF 135-F11 Inhibit power failure interrupt

INKOP 122-1.8 INK op code

INSTR 241-1L2 Input strobe, DMA option.

1RSOP 120-K3 IRS op code

lYB x x 223-XX, Input-to-Y bus, bits 2 through 16. DMC

135-XX option, and program interrupt
Axx FF 101-116-J5 A -register flip-flops, bits 1 through 16.

AOOFF 124-1.4 A00 flip-flop

A0QMI1 124-38 AOQOOFF equals MOIFF

AlIQA2 126-B3 AOLFF equals AO2ZFF, normalize signal

ACKA x 241-B4 Acknowledge for DMA channel 1 through 4

ACKPF 135-B3 Acknowlédge for power failure interrupt

ACKRC 135-B4 Acknowledge for real-time clock

ACT x x 244-XX DMA address count bits 1 through 16

ACYEF 119-F4 A -cycle early flip-flop

ACYLF 119-1.4 A -cycle late flip-flop

ACYNX 129-B1 A -cycle is next main frame cycle

ADB x x 138-XX Address bus, bits 7 through 16

ADDOP 120-F2 ADD op code '

ANAOP 120-F1 ANA (logical AND to A)op code v

AZERO 126-1.9 A -register eqﬁals zero, bits 1 through 16.

AZZZZ 125-L10 A general control flip-flop

Bx x FF 101-116-71 B-register flip-flop, bits 1 through 16.

BANK x 145-C2 Memory bank select A, B,. C, or D

BRICY 134-C7 BREAK and I-cycle

BREAK 134-K1 BREAK flip-flop. Set by program interrupt, RTC,
memory increment, or DMC operation, etc.

BRREQ 134-E1 BREAK request (sync-in to BREAK operation)

CASOP 120-H4 CAS op code (compare A and SKIP)

CASAM 126-L4 AOlFF equals MOIFF in CAS instruction

CBITF 124-1.2 C -bit flip-flop (arithmetic overflow, etc.)

CHEN x 241-B9 Channel enable for DMA option (channels
1 through 4)

CHSL x 241-D3 Channel select for DMA option (channels
1 through 4)

CLAIL 130-H11 Clear A -register bit 1 (clock level)

CLAMP 141-37 Clear A -register with manual pushbutton
switch

CLATL 122-F17 Clear A -register, total (clock-level)

CLATR 122-H7 Clear A-register, total (clock- reset)
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Table 1-2. (Cont)
Function Index

L BD No. L

Mnemonics (Signal Source) ) Definition

CLBMP 141-F7 Clear B-register with manual pushbutton
switch

CLBTR 123-J7 Clear B-register, total (clock-reset)

CLCHS 241-J35 Clear DMA channel select flip-flops

- (clock-reset) _

CLDTR 125-H5 Clear D-register to ONEs, total (clock-reset)

CLETR 125-H2 Clear E-register to ONEs, total (clock-reset)

CLFTL ' 125-H8 Clear F-register, total (clock-level)

CLLTR 241-L10 Clear L-register, DMA option, total (clock-
reset) .

CLMMP 141-B7 Clear M-register with manual pushbutton
switch

CLMTR 128-K8 Clear M-register, total (clock-reset)

CLPI1L 134-12 Clear program interrupt and memory increment
request lines

CLPMP 141-C7 Clear P- and Y-registers with manual push-
button switch

CLPTR 129-J10 Clear P-register, total (clock-reset)

CLRDR 126-L1 Clear D-register when master clock oscillator
has stopped -

CLRF5 134-E7 Clear bit 5 of F-register on program interrupt

CLSEX 134-K5 Clear single execute, (program interrupt and

. memory increment) request flip-flops

CLSZR 262-H9 Clear sector zero relocation

CLXTR 128-F8 Clear X-register, total (clock-reset)

CLYTR 129-33 Clear Y-register, total (clock-reset)

CLZTL 241-1L5 Clear Z-register, (DMA option) total (clock-
level) :

CMKO09 122-L7 Clear mask flip-flops for OTK instruction

CMKXX 134-K7 Clear mask, 1/O control pulse.

DO00DJ 130-Dl Fictitious D00 bit to take care of right shift

) : end effects

DOOFF 130-H9 D00 control flip-flop, extension of D-register.

Dx xFF 101-116-F8 D-register flip-flops, bits 1 through 16

DOGFF 124-L7 Divide termination control flip-flop for
arithmetic option

D17DJ 130-F3 ° Fictitious D17 bit (end effecf) of left shift

DILA x 245-F8 Device interrupt line, DMA channels 1
through 4

DIQAZ ' 123-B3 DOLFF equals AZZZZ flip-flop

DIVOP 120-F5 DIV op code

DALEN 224- v DMC address line enable

DCY2X 221-D10 DMC cycle 2
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Table 1-2. (Cont)
Function Index

LBD No.

Mnemonics (Signal Source) ~ Definition

DCY3X 221-K5 DMC cycle 3

DCYXX 221-Bl10 DMC cycle 1, 2, and 3

DGONE 126-D9 ~ ' D-register equals zero, bits 1 through 16.

DMAIN 259-XX DMA input mode

DMACY 241-L7 DMA cycle

DMARQ 241-B5 DMA request

DMAWR 241-G9 DMA write/read control

DMCCY 138-Bl11 DMC cycle 1, 2, 3, and 4

DMCRQ 220-F6 DMC request

DMCRR 221-F2 " DMC reset ready line

DMCWR ~221-L2 DMC write/read control

DPOLX 124-J11 Double precision or LLDX op code

DPMOD 124-B10 Double precision mode flip-flop

DRLIN 143-B4 Device ready line

DSPLO 141-D7 Display operating indicators

DSPLA 141-H7 Display A -register

DSPLB 141-E7 Display B-register

DSPLM 141-A7 Display M-register

DSPLX . 141-K7 Display X-register

DSPLY 141-B7 Display Y-register

Exx FF 101-116-L3 E-register ‘flip-flops, bits 1 through 16.

EOINS 119-E1 End of instruction

EOADJ 130-D9 Fictitious E-register bit for shift end effect

EO0BDJ 130-F1 Fictitious E-register bit for shift end effect

EO0CDJ 130-D8 Fictitious E-register bit for shift end effect

EODDJ 130-D11 Fictitious E-register bit for shift end effect

EO0Y16 124-39 : Enable zero to Y-register, bit 16.

EICHL _ 125<F10 Enable ONE to shift counter bit 11 {(clock-level)

EICTS 125-78 Enable ONEs to shift counter, total (clock-set)

EIDTS 125-L6 Enable input bus to D-register, bits 1 through
16 (clock-set) -

E1K17 ’ 127-1.4 Enable 1 carry-in from fictitious bit 17
(end inject carry)

E1YHS 129-L7 Enable IYB, bits 2 through 9, to Y-register
(clock-set)

E1YLS | 129-L6 Enable IYB, bits 10 through 16, to Y-register
(clock-set) .

E40SC 121-C2 Enable 40 (octal) to shift counter. Setup

: for NRM instruction

E57SC ' 124-J3 Enable 57 (octal) to shift counter. Setup for

DIV instruction ‘
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Table 1-2. (Cont)
Function Index

LBD No.
Mnemonics (Signal Source) Definition
E70SC 124-G3 Enable 70 (octal) to shift counter. Setup for
MPY instruction
EASTL 127-L1 Enable A-register to sum network, bits 1
through 16 (clock-level)
EBETS 125-L1 Enable B-register to E-register, bits 1 through
16 {clock-set) :
ECETS 125-1.3 Enable shift counter to E-register, bits 11
through 16 (clock-set) .
EDAIL 130-H10 Enable D-register to A-register, bit 1
(clock-level) 7
EDAHS 122-L1 Enable D-register to A -register, bits 1 through
8 (clock=-set)
EDALS 122-1.2 Enable D-register to A-register, bits 9 through
16 (clock-set)
EDBTS 123-L2 Enable D-register to B-register, bits 1 through
16 (clock-set)
EDM x x 101-116-G8 Enable D-register to M-register, bits 1
- through 16 (DJs with ESM__ gates)
EDMAY 241-13 Enable DMA bus (address count or Z-register)
to Y-register, bits 1 through 16 (clock-set)
EDMTS 128-H11 Enable D-register to M-register, bits 1
through 16 (clock=-set)
EDPTL 129-G9 Enable D-register to P-register (clock-level)
EDPTS 129-1L.9 Enable D—register to P-register, bits 1
' through 16 (clock-set)
EDYTS 129-1.2 Enable D-register to Y-register, bits 1 through
16 (clock-set)
EEALS 122 -K4 Enable E-register to A-register, bits 11
through 16 (clock-set)
EEATS 122-14 Enable E-register to A -register, bits 1
through 10 (clock-set)
EMC x x 121-X11 Enable M-register to shift counter, bits 11
- through 16, respectively.
EMCTL 125-J11 Enable M-register to shift counter, bits 11
through 16 (clock-level)
EMFTL 128-K4 Enable M-register to F-register, bits 3
through 6 (clock-level)
EMSHL 127-1.8 Enable M-register to sum network, bits 1
through 7 {clock-level)
EMSLL 127-L10 Enable M-register to sum network, bits 8
through 16 (clock-level) :
EMXTS 128-H7 Enable M-register to X-register, bits 1
through 16 (clock-set)
ENSHL 127-L.7 Enable M-register (negation) to sum network,
bits 1 through 7 (clock-level)
ENSKI1 150-K2, 3 Selection Sink Enable Pulse




Table 1-2. (Cont)
Functipn Index

LBD No.

Mnemonics (Signal Source) -Definition

ENSLL s 127-L5 Enable M-register (negation) to sum network,
bits 8 through 16 (clock-level)

ENTRA 141 -H4 Enter A -register (manual console op)

ENTRB 141-E4 Enter B-register (manual console op)

ENTRM 141-A4 Enter M-register (manual console op)

ENTRP 141 -B4 Enter P-register (manual console op)

ENYSW 150-K4, 5 Digit Selection Switch Enable Pulse

EPSLL . 128-H4 ' Enable P-register to sum network bits 3
through 16 and enable M-register bits 1

_ and 2 to sum network (clock-level)

EPYTS 129-L4 Enable P-register to Y-register, bits 1
through 16 (clock-set)

ERAOP 120-K1 ERA op code (exclusive OR to A)

ERLAX 259-XX End of range for DMA

ERLXX 222-L11 End of range line for DMC

ESDTS 125-1L4 Enable adder sum to D-register, bits 1
through 16 (clock-set)

ESMTS 128-H10 Enable sum network input to M-register,
bits 1 through 16 (clock-set)

ETAHS 122-L5 Enable transposed D-register, bits 9 through
16 into A-register, bits 1 through 8 (clock-

. set)

ETALS 122-1.6 Enable transposed D-register bits 1 through
8 into A-register, bits 9 through 16 (clock-
set)

EXSTL 128-K5 Enable X-register to sum network, bits 1
through 16 (clock-level)

EXTMD 136-H1 Extended addressing mode flip-flop

EYSHL 128-K3 Enable Y-register to sum network, bits 1
through 7 (clock-level)

EYSLL 128-K2 Enable Y-register to sum network, bits 8
through 16 (clock-level)

EYZTL 241-L6 Enable Y-register to Z-register, bits 1
through 16 (clock-level)

EZYTL 241-J37 Enable Z-register to Y-register via ACT +
lines, bits 1 through 16 (clock-level) -

FOICY 119-D7 F or I cycle control flip-flops are set

FO x FF 120-DX Function register, bits 3 through 6

FCXO00 134-J11 Function control indicating address bus lines
08, 09, 10, and 14 are all zero

FCYEF 119-F10 F-cycle early flip-flop

FCYLF 119-K10 F-cycle late flip-flop

FCYM2 136-F4 F-cycle/MO2FF (tag store flip-flop for
extended addressing mode)

FCYSO0 127-F5 F-cycle sector zero specified in memory
reference instruction addressing
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Table 1-2. (Cont)
Function Index

LBD No.
Mnemonics (Signal Source) Definition
G xxDJ 101-116-B4 Adder network input (A v X), bits 1 through 16,
- respectively
GENOA 120-K11 Generic operation, class A
GENOB 120-K10 Generic operation, class B
GENOP 120-Cl11 Generic operation
Hx x DJ 101-116-B9 Adder network input ( M vP v Y v M =), bits 1
- through 16, respectively
HOLDM 128-78 Hold M-register contents (inhibit CLMTR-)
JAMKN 127-J4 Jam carry network (suppress carries)
JIMPOP 120-J1 JMP op code
JSTOP 120-K4 JST op code
Lxx FF 242-243-XX L-register flip~flops, bits 1 through 16
- (DMA option)
LOB x x 242-243-XX L-register output bus, bits | through 16
(DMA option)
L17XX 133-XX Fictitious L17 for parity injection
LIBxx 245-XX L-register input bus, bits 1 through 16
LDAOP 120-F1 LDA op code
LMPRN 132-C3 Lamp, run indicator
LMR xx 153-161-E5, 11 Selection Switch Discharge Resistor Line
LSXO0P 120-H5 Load/store X -register op code
LXACY 263-D9 Load X -register/A -cycle
M x x FF 101-116-78 M-register, bits 1 through 16
MOIML 262-K7 MOl control from memory lockout
M02DJ 136-H5 MO2 DJ gates for extended addres'sing
MI17FF 133-K10 Parity bit flip-flop of memory parity option
M5G 4G 123-F1 Minterm control in DP and IAB instructions
MACYL 128-E1 Multiply control in A -cycle
MADFF 124-1.5 Multiply and divide control flip-flop
MASTO 141-E9 Memory access, store mode
MBSYL 150-B2 End of Memory Busy pulse
MCRST 118-G1 Master clock, reset phase
MCSET 118-F3 Master clock, set phase
MCTLG 118-G2 Master clock, timing level generator phase
MDA2A 123-D3 MPY/DIV option, A-cycle, TL2, control
minterm A
MDA2C 123-G10 MPY /DIV option, A -cycle, TL2, control
minterm C
MDGZE 123-D1 MPY /DIV option, timing level 2, control

minterm E
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Table 1-2. (Cont)
Function Index

LBD No.
Mnemonics (Signal Source) Definition
MDG4D 123-G9 MPY/DIV option, timing level 4, control
minterm D
MDO1X to 153 to 161 .
MD 17X c4, 5 Memory data output signals
MDSLA 122-B9 MPY/DIV option, shift left A-register
MDSRA 123-E9 MPY/DIV option, shift right A-register
MELOV 262-K3 Memory lockout violation flip-flop
MEMAC 141-G8 Memory access mode control
MEMCI1 126-J11 Memory cycle initiate
MFG2E 122-F11 Main frame, general cycle, TLZ2, miriterm E
MM x x x 142 -XX Memory to M-register data bits 1 through 16,
from memory bank A through D and combina-
tions
MPEFF 133-37 Memory parity error flip-flop
MPYOP 120-F5 MPY op code
MSTCL 141-B10 Master clear (over all initialization)
N x x PA 101-116-C9 Adder network input AND gates (G A H), bits 1
- through 16, respectively
NOP10 125-D10 1/0O no operation. Device not ready
NOSTO 262-D3 No store. Protected memory area is being
accessed.
NRMOP 128-Dl NRM op code
Pxx FF 101-116-J11 P-register flip-flops, bits 1 through 16
P02BS 136-D5 v P02 storage flip-flop for bank control extended
addressing.
P11.00 133-L6 : Program interrupt line 00 (standard)
PIREQ 143-XX Program interrupt request
PISEX 134-C2 Program interrupt or single execute request
PARCK 143-B4 Parity check indicator from 1/O
PERMI 134-E4 Permit interrupt flip-flop
PFINT 135-B8 Power failure interrupt signal from sensing
PAC
PFHLT 141-K8 Power failure halt mode control
PMIND 136-K1 Previous mode indicator flip-flop for
extended-addressing mode
PROT x 264-XX Accessing protected sector 0 through 3
00-07 or 40-47
10-17 or 50-57
20-27 or 60-67
30-37 or 70-77
Rxx PA - 101-116-C9 Adder network or gates (G v H-), bits 1
through 16, respectively




Table 1-2. (Cont)
Function Index

LBD No.
Mnemonics (S@al Source) Definition
RCYF1 150-E1 Read cycle flip-flop
RC7SW 150-H5 Digit selection switch read timing pulse
RDATA 150-E5 Memory data input disable pulse
READY 141-J10 Prestart signal from console pushbutton
switch
REMOK 123-B1 Remainder OK to terminate divide
RENSK 150-E4 Selection Sink enable read timing pulse
RESTR 262-F5 Restricted mode flip-flop for memory lockout
option
RPTT2 126-G5 Repeat TL2 timing level
RRCXX 126-1L6 Read-regenerate cycle control to memory
RRLIN 134-K8 Reset ready line signal to I/O device
RSKA1l 150-E2 Selection sink read command timing pulsé .
RTCAD 147-F9 Real-time clock address decoder
RTCLK 147-H2 Real-time clock service request
RUNFF 126-32 RUN control flip-flop '
RUNMD 141-D10 RUN mode console switch control
RXSWA 150-E2 X -Selection switch read command pulse
RYSWA 150-E3 Digit selection switch read command timing
pulse
SxxCx 117-XX Sum network outputs from carry gating,
- bits 1 through 16, respectively
SAMIN 240-H3 Sense amplifier to M-register inhibit. DMA
_ memory control
SCxx F 121-XX Shift counter flip-flops. Bits 11 through 16.
SCQ70 121-L1 Shift counter equals octal 70
SCQ77 121-L1 Shift counter equals octal 77
'SCZRO 121-L3 Shift counter equals zero
' SCZR1 121-1.2 Shift counter equals zero or minus one (77)
SDARS 123-L11 Shift (double) A -register, right shift (clock-
set) ‘
SDBRS 123-L10 Shift (double) B-register, right shift (clock-
set) .
SDB x x 130-C6 End effects for SDBRS 'to B-register, bit 1
T and bit 2
SDR x x 140-X7 Set data register, bits 1 through 16, from
- console pushbutton switches
SEC x x 272 -xx Sector (00-77) is unprotected in memory
- lockout option
SENS x 140-X10 Sense switches on console, 1 through 4,
- respectively
SETAO 125-J9 Set AOOFF control signal




Table 1-2. (Cont)
Function Index

LBD No.

Mnemonics (Signal Source) Definition

SETAZ 125-39 Set AZZZ7Z control signal

SETF5 134-H5 Set bit 5 of F-register for memory increment

SETTA 240-G11 Set TLA timing level flip-flop in DMA option

SEXO00 135-B6 Standard interrupt priority network flip-flop

SEXLV 135-B5 Memory iockout violation interrupt priority
network flip-flop

SEXPF 135-B3 Power failure interrupt priority
network flip-flop

SEXRC 135-B3 Real-time clock service request priority
network flip-flop

SEXRQ 200-XX Single execute memory increment request

SHAOP 120-K8 Shift A -register op code

SHASC 120-K7 Shift A -register and shift counter does not
equal zero

SKGRP 120-K6 Skip group op code

SLATS 122-L10 Shift left to A-register (clock-set)

SLBTS 123-L4 Shift left to B-register (clock-set)

SMKO1 134-1,11 Set mask group No. 1 (standard devices)

SMKO09 122-39 Set mask group No. 9 (OTK instruction)

SMKXX 134-E10 Set mask general output strobe

SMPI1L 135-A10 Sample program interrupt lines

SPMOD 135-H9 Single pulse mode control (service jumper)

SRATS 122-L11 Shift right to A-register (clock-set)

SRBTS 123-1L9 Shift right to B-register (clock-set)

SRSTL 128-H1 Shift right from A-register to sum network
(clock-level)

STAOP 120-F2 STA op code

START 141-39 Start pushbutton switch release

STCHN 241-L1 Set channel enable flip-flops in DMA option

STCHS 241-J6 Set channel select flip-flops in DMA option

STEPP 141-G10 Step P-register in MEMAC mode

STEXT 136-H9 Set extended addressing mode

STRBI1 150-G6, 7 Sense amplifier strobe pulse

SUBOP 120-F1 SUB op code

SWOl to (Core Stack) Sense amplifier core stack sense winding

SW17 inputs

TACFF 240-C7 Timing level mid-TLA through mid-TLC

: (DMA option)

TBDFF 240-C1l0 Timing level mid-TLB through mid-TLD
(DMA option)

TLI13F 118-D5 Timing level mid-TLl through mid-TL3




Table 1-2. (Cont)

Function Index

LBD No.
Mnemonics (Signal Source) Definition
TLIFF 118-J11 Timing level TL1
TL23F 118-D8 Timing level mid-TL2 through mid-TL3
TL24F 118-D11 Timing level mid-TL2 through mid-TL4
TLZ2FF 118-78 Timing level TL2
TL3FF 118-J6 Timing level TL3
TL4FF 118-J3 Timing level TL4
TLATE 118-B8 Timing level, late, TL2 and TL3 inclusive
TLAFF 240-F11 Timing level A in DMA option
TLBFF 240-F9 Timing level B i'n DMA option
TLCFF 240-F6 Timing level C in DMA option
TLDFF 240-F4 Timing level D in DMA option
TLEFF 240-F2 Timing level E in DMA option
VACO00 148-E9 0 vac, transformer center tap
VACO03 148-E9 3 vac, PFI transformer
VDCO06 -6 vdc
WCYF1 150-E7 Write cycle flip-flop output
WENSK 150-E9 Selection sink enable write timing pulse
WRINH 126-D8 Write inhibit
WSKA1 150-E10 Write sink activate
WT7SW 150-H4 Digit selection switch write timing pulse
WXSWA 150-E11 X -selection switch write command pulse
WYSWA 150-E9 Digit selection switch write command timing

pulse

Xxx FF 101-116-18 X-register flip-flops, bits 1 through 16
XDO01 to XD32 152-XX X -selection switch outputs
XBO1 to XBl16 152-XX X -selection sink outputs
Y xx FF 101-116-L10 Y -register flip-flops, bits 1 through 16
:ﬁ?g;g(( to 101, 116-L10 Double rail memory address signals
YSKRH 150-Ki1 Digit selection sink command pulse
YSKRL 150-K9 Digit selection sink command pulse
YSWRH 150~K7 Digit selection switch command pulse
YSWRL 150-E4 Digit selection switch command pulse
?;ggg{{ to 153-161, -F X Digit selection switch outputs
S vman 153-161, -K X Digit selection sink outputs
Zxx FF 244 -XX Z-register flip-flops, bits 1 through 16
ZSEC x 270-XX Zero sector relocation mask, bit 2 through 7

NOTE: x indicates a variable character position in the mnemonic.







SECTION II
FLOW CHARTS/INSTRUCTION ANALYSES

The instruction analyses are detailed presentations of some key signals generated
within the CPU from the time an instruction operation code is recognized until the execution
is complete and the next instruction's fetch cycle is initiated, The instruction fetch cycle
and I-cycle are covered on pages 2-4 through 2-7, Included in an analysis are the source,
destination, and operational description of the signal. The location of the logic making up
the signal is also given., Within each instruction class, the definitions of Instruction Analyses

are presented in alphabetical order of their mnemonic code as follows:

CODE INSTRUCTION » CODE INSTRUCTION
Generic Input-Output

ACA Add C to A INA Inéut to A

AOA Add ONE to A OCP Output Control Pulse

CAL Clear Left Half OTA Output from A

CAR Clear Right Half SMK Set Mask

CHS Complement A Sign SKS Skip if Sense Line Set

CMA Complement A ~ Memory Reference

CRA Clear A-register ADD Add

CSA Copy Sign and Set Sign Plus ANA Logical AND

ENB Enable Program Interrupt » CAS Compare

HLT Halt ERA Exclusive OR

IAB Intgrchange A and B IMA Interchange memory and A

cA Ipterchange Halves. IRS Increment, Replace, and Skip

ICL Interchange and Clear Left Half TMP Unconditional Jump

ICR Interchange and Clear Right Half ’ IST Jump and Store Location

INH » Inhibit Program Interrupt LDA Load A

INK Input Keys

LDX Load Index Register
STA Store A
STX Store Index Register
SUB Subtract

NOP No Operation
OTK Output Keys

RCB Reset C to ZERO
SCB Set C to ONE

S-= (Skip Group) Shift

SSM Set Sign Minus ALR Logical Left Rotate
SSP Set Sign Plus ALS Arithmetic Left Shift
TCA Two's Coinplement A ARR Logical Right Rotate

ARS Arithmetic Right Shift



CODE INSTRUCTION

Shift (Cont)

LGL Logical Left Shift

LGR Logical Right Shift

LLL Long Left Logical Shift
LLR Long Left Rotate

LLS  Long Arithmetic Left Shift
LRL Long Right Logical Shift
LRR Long Right Rotate

LRS Long Arithmetic Right Shift

The flow charts summarize the sequence of events that occur within the central
processor (CPU) during the execution of each instruction, The flow charts are easy to use
if the reader applies the following general analysis.

With reference to the Clear A (CRA) flow chart, note that to the left of each box is
an alphanumeric (such as Tl) and columns of letter codes (such as R, L, S). The alpha-
numeric is the time during which operations within the horizontal dashed lines occur. The
letter codes specify whether the functions in the same horizontal plane are levels (L), con-
trolled by the reset clock MCRST (R), or controlled by the set clock MCSET (S).

The information within abox is in abbreviated text form, that is to say that certain
key phrases have been replaced with symbology. An example is 0 — (M), which means that
the contents of the M-register is replaced with zeros (cleared), Another method of clearing
registers used in the DDP-516 is 1's - (D). Rather than replacing the contents of the D-
register with zeros, the contents are replaced with ones, This method only applies to the
D-, E-, and X-registers. All other registers are cleared to all zeros,

The mnemonics to the right of the box are the signals that implement the operation
described in the box. In the case of 0 —» (M) it is clear M-register totally on reset clock
(CLMTR-) which causes the register to be cleared.

In some cases mnemonics are deliberately omitted from the flow chart for simplicity.

In these cases, reference to the analyses of instructions is required.
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ENTER FROM PREVIOUS OPERATION

(FETCH CYCLE ENTRY ENABLED) FCYEF+
R 0 ~(M), 1's - (D) CLMTR-, CLDTR-
n t| ®+1 ~ADDER, 0 - (F) EPSLL+, EIK17-, CLFTL- (SEE NOTE)
s ADDER (D) ESDTS+
STROBE [EA] v MMnnE-
T2 R 0-() CLPTR-
s ©) - EDPTS+
L (M)3-6 - (F )3-6 EMFTL+
173
s |
3
YES SECTOR ZERO? NO
(TLATE) _C o 2 }_
YES INDEXING? YES INDEXING? NO
(M02=1) (M02 = 1) '
YES YES
DX? ) LDX? )
NO NO
(M)g_1+ (X)) ~ (D) VIA ADDER ()17 M)g_1+(X);_1 ~ ) VIA ADDER
L ) < ADDER EXSTL+ . B—
L (M), _, ~ ADDER EMSHL+ N )~ ooeR :ism
L (M)g_;4 ~ ADDER EMSLL+ L IS’)IJ v SHL+ -
L (M-_, ~ ADDER ENSHL+ Mg_1g = EMSLL+
0 - D),
(Mg_1 = (D)g_;4VIA ADDER M7 | Mg 14 = 0) VIA ADDER
L (M),_, - ADDER |emshL+ _'
L (M)g_15 ~ ADDER EMSLL+ t (’5‘7"-7 - 2222 \::Ai':t:
L (M)-;_, - ADDER ENSHL+ 8-16 =
- R s = (D) CLDTR-
s ADDER - (D) “ESDTS+
R 0 - M CLYTR-
4 s © - (V) EDYTS+
{EA] - w} YES (" INDIRECT ADDRESS? NO (EAISINY)
AS SPECIFIED U (Mo1 = 1)
BY ¥
ley Acy

MEMORY REFERENCE
| F-CYCLE
NOTE: MISSING SIGNALS CAN BE (EXCLUDING JMP)

FOUND IN F-CYCLE ANALYSIS

3487
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Memory Reference F-Cycle (excluding JMP)

Instruction: | T T T T
—otmaction T —ADDRESS——
OP Code: Type:
s s 1 2 3 4 5 6 78 9 10 11 12 13 14 15 16
Description:
Execution Time (usec):
7
Sigral | Origin | Cyc Tim | Clk Signal Component Origin Destination Operation Description
EPSLL+ |128-H4 | F LAT L (FCYEF+)(TLATE-) -128-F3 101--116-A10 Enagle P-register to
1 . adder
E1K17- 127-1L4 | F TLATE L (TLATE-) 127-35 116-D7/D9 Force carry to adder
CLMTR- [128-K8 | F TL1 R (MCRSTH(HOLDM-)(TL1FF+)| 128-K8 101--116-H9 | Clear M-register
CLDTR-~ [125-J5 F TL! R (I1CYEF-)(ACYEF-)(TL1FF4 | 125-A5 101--116-E7 | Clear D-register to
{(MCRSTH ONEs
CLFTL- [125-37 F TL1 L (ICYEF-(ACYEF-)(TLIFFH | 125-A5 120-Bl1 Clear F-register
(MCRSTH 121-A5 Clear shift counter
125-L10 Clear AZZ2Z F-F
124-15 Clear MAD FF
124-L7 Clear DOG FF
ESDTS+ 125-1.4 | F TLL S (ICYEF-)(ACYEF-)(TLIFF+ | 125-A5 101--116-D4- | Enable adder sum to
(MCSET+) D8 D-register
CLSEX+ [134-Ké6 | F TL1 L (TLIFF+)(1CYEF-) 134-K4 135-B4 Clear single execute FF
MMnnE- [153/160 (SWnnA+)(STRB1+) 153/160 | 101--116-H8 | Memory data set into
M-register
CLPTR- {129-J10| F TL2 R (EDPTILA+)(MCRST+) 129-H10 | 101--116-H10 | Clear P-register
EDPTS+ (129-L9 | F TL2 S (EDPTLA+)(MCSET+) 129-H9 101--116-Gl1 | Enabled D-register into
P-register
EMFTL+ [128-K3 | F TLATE L (MO7FF-)(MEMAC-}{FCYLF+ 127-G4 120-A2 Enable M(3-6) into F(3-6)
(TLATE+(GENOP-) 136-B4 | Bank switching control
or 136-D3 f
(MO7TFFH(MEMAC-)FCYLFH| 128-J2
(TLATE+)(GENOP-) :
EMFTL- |128-K3 | F TLATE L See EMFTL+ 127-G4 127-1.9 Generate EMSLL+
EXSTL+ |128-K5 | F TLATE L (FOICY+(TLATEH(MO2FF+) | 128-Gé6 101--116-A5 | Enable X-register to
(GENOP-)(MEMAC-) adder
{MO3FF+ or MO4FF+ or
MOSFF- or MO6FF4+)
EMSHL+ |127-L8 F TLATE L (MO7FF-)(MEMAC-)(FCYLF#H| 127-G4 101--107-A8 |Enable M(1-7) to adder
(TLATE+){(GENOP-) -
EMSLL+ [127-L9 | F TLATE L (EMFTL-) 128-K3 108--116-A8 |Enable M(8-16) to adder
ENSHL+ [127-1.7 F TLATE L (MO7FF-)(MEMAGC-)FCYLF4| 127-G4 101--107-A9 |Enable M-(1-7)to adder
(TLATE+)(GENOP-)
EYSHL+ [128-K3 | F TLATE L (FCYLF+(TLATEH(GENOP+4)| 128-J3 101--107-A1l |Enable Y-régister (1-7)
(MEMAC-)(MO7FF+) to adder
CLDTR- }125-75 F TL3 R (ANAOP-)(TL3FF+(MCRSTH 125-A6( 101--116-E7 |Clear D-register to
or ONEs
(ACYLF-|(TL3FF+)(MCRSTH 125-D5
ESDTS+ 125-L4 | F TL3 S (10GRP-)NTL3FF+) 125-D6 101~116-D4- |Enable adder sum to
D8 D-register
CLYTR- [129-J3 F TL4 R (ACYLF -)(TL4FF+ 129-A1/ |101--116-L11 |Clear Y-register
(MCRSTY+) D3
EDYTS+ [129-L1 F TL4 S (ACYNX-)(MCSETH(T L4FF+)
(BRREQ-)(P1SEX+) 129-H1 101--116-G10 [Enable D-register into
/ Y-register
T, 4 ) , . .
Flriy | ¢ |16 A0 - €4
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1-CYCLE OR EO] AND BREAK REQUEST 1CYEF+
R [ 0 - (M —I CLMTR-
YES
( BREAK? }
NO
S 77 - (5C) EICTS-
1
NO YES
I NTERRUPT?
(IRS) (sT)
12 - (F) | SETF5-,BRICY- 10 - (F) | CLRF5-,
l l BRICY-
7 STROBE [EA]l -~ (M) MMnnE-
12
& _—W( INDEXING? YES
13 02 =
(TLATE) Mmo2=1)
L (M) < ADDER EMSHL+, EMSLL+
L - R !
(M) ~ ADDE EMSHL+, EMSLL* L (X) - ADDER EXSTL+
t 7 9
R 1's - (D) CLDTR-
T3 s ADDER ~ (D) ESDTS+
YES
IRS AND BREAK?
NO
R 0 - (y) CLYTR-
S (D) ~ (V) EDYTS+
T4
YES INDIRECT ADDRESS
(MO1 = 1)
NO
YE
C o =
' NO R 0% CLPTR-
s (D) - (@) EDPTS+
REMAIN IN
1-CYCLE A-CYQLE F-CYCLE

c368s

ENTER FROM F-CYCLE OR PREVIOUS

STANDARD 1-CYCLE



Standard I-Cycle With Breaks

Instruction: T T ! T 'l I T Ir 1
T L1 1 1
OP Code: Type:
== . 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Description:
Execution Time (usec):
Function | Origin | Cyc Tim Clk Boolean Expression Origin Destination Operation Description
EMSHILA4 |[127-18 (ICYEF-) 127-1.8 101--107-A8 | Enable M(1-7) to adder
EMSLL+ |127-L10 (1CYEF-) 127-1L.9 108--116-A9 | Enable M(8-16) to adder
EI1K17- 127-1.4 | I TLATE| L (TLATE-) 127-36 116-D7/D8 Force carry to adder
CLRF5+ [134-F6 I TL1 L [ (SEXRQ-)V(1G063-)]A 134-C5/ | 134-E4 Reset PERM1 FF
[(1AD61-)(BREAK+H E7 120-C3 Clear F-register bit 5
(ICYEFH(TLIFF+)]
SETF5~ 134-H5 I TLI L [(SEXRQH)(1G063+H)V 134-X5 120-C4 Set F-register bit 5
. (LAD61IH]A[(BREAKH .
(ICYEFH(TLIFF4H] .
BRICY- 134-C6 I TLI L (BREAKH(ICYEFH(TLIFFH | 134-C6 120-B1-B8 Force F-register to
JSTOP- or IRSOP-
. depending on F05
CLMTR- [128-K8 I TL1 R (MCRSTH(ACYEF-)(TLIFFH| 128-K8 101--116-H9 | Clear M-register
E1CTS- 125-78 I TL1 S (BRICYH(MCSETH(AZZZZ-)| 125-H8 126-F5 Generate RPTT2+ (Don't
care)
126-D8 Set WRINH FF
121-X8 Set shift counter to 778
MMnpnE- [153/160 (SWnnA+)(STRB14) 153/160 | 101--116-H8 Memory data set into
M-register
EXSTL+ |128-K5 I TLATE L (ICYLFHFOICY+)(TLATE+ | 128-J5 101--116-A6 |Enable X-register to
) (MO2FFH{GENOP-}{MEMAC- adder
CLDTR- |125-J5 I TL3 R (ACYLF-)(TL3FF+(MCRST+)| 125-D5 101--116-F7 |Clear D-register to
ONEs
ESDTS+ 125-14 | I T1.3 S (TL3FFH{10GRP-){MCSETH 125-D6 101--116-D5- | Enable adder sum to
D9 D-register
MEMCI+ [126-H11| I TL4 L (IOGRP-)(SPMOD-)(TL4FF+) 126-F11 | 150-D1 Enable set RCYF 1+
CLPTR- (129-J10 | I TL4 R (OPGISH(EOINSH)(TL4AFF+H 129-D9 101--116-H10 | Clear P-register
(MCRSTH
CLYTR- [129-J3 I TL4 R (ACYNX-)(TL4FF+(MCRSTH| 129-D3/| 101--116-L11 | Clear Y-register
H3
EDPTS+ [129-L9 | I TL4 S (OPGISH(EOINSH(TLAFFH 129-D9 101--116-G11 | Enable D-register into
(MCSET+H) . P-register
EDYTS+ |129-L1 I TL4 S [{(MCSETH(TL4FFH 129-H1/ | 101--116-G10 | Enable D-register into
(ACYNX-)]A[ (BRREQ-)V H2 Y-register=
(DCYXX-)EOINS-)]
EIYLS+ 129-1L6 | I TL4 S (TLAFFH(BRREQH A 125-D5/ | 110--116-K10 | Enable 1YB(16-16) into
[(DCYXX-)EOINS-)] - A Hé6 Y(10-16)
(MCSET+H .
*Y-register changed except when [(FOICY+)(BREAK+)(1RSOP+)] is TRUE
] | | I ! . !




ENTER A-CYCLE FROM INSTRUCTION WORD

FETCH OR LAST INDIRECT ADDRESS CYCLE ACYEF+

m R 0 - M CLMTR-
T2 STROBE Al - (M) MMnnE-

T2 L (A) - ADDER EASTL+
5 L (M);_, ~ ADDER EMSHL+
(TLATE) L (M)g_;4 ~ ADDER EMSLL+

v ——— —_— S P

13 R 1's— (D) CLDTR-

S ADDER -~ (D) ESDTS+

7
R 0 - (A) CLATR-
S (D)q_] 6 = (A)g_] & EDALS+
C oo o0 ) Mo CLEAR C-BIT
YES
T4
SET C-BIT

R 0 - (Y) CLYTR-

S ® - EPYTS+
L |DEVELOP START MEMORY LEVEL MEMCI+

L SET F~-CYCLE ENTRY F-F FCYEF+

v

NEXT INSTRUCTION
FETCH CYCLE
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Instruction: Add
OP Code: 06

Description:

(ADD)

Type: MR, 2 cycles
(A) + [EA] - A

el

oisfaa ala;

A

Ala A A

1 2 3 4 5 6 7

8 9 10 11

12 13 14 15 16

OVF - (C) . .
Execution Time (usec): .92
Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
CLMTR- |128-K8 | A TL1 R (MCRSTH+(HOLDM-(TLIFF4)| 128-K8 101--116-H9 | Clear M-register
MMnnE- |[153/160 (SWnnA+){(STRBI1+) 153/160 101--116-H8 | Memory data set into
‘ M-register
EASTL+ |127-L1 | A TLATE L (ADDOPH(ACYLF4 127-A1/| 101--116-A5 |Enable A-register to
(TLATE+) Cl adder
EMSHL+ |127-1L8 | A TLATE L (ACYLFH(TLATEH(SUBOP-)| 127-G8 101--107-A8 | Enable M-register (1-7)
(OPGAAH to adder
EMSLL+ |127-L10}| A TLATE L |(ACYLF+}TLATE+(SUBOP-)| 127-G8 108--116-A8 | Enable M(8-16) to adder
(OPGAA+)
CLDTR- |125-J5 A TL3 R (ANAOP-)}TL3FF+) 125-B6 101--116-E7 | Clear D-register to
) ONEs
ESDTS+ 125-1.4 | A TL3 S (10GRP-)(TL3FF4+) 125-D7 101--116-D4- | Enable adder sum to
D8 D-register
CLATR- |122-H7 | A TL4 R (ACYLFH(0PGAAH(TLAFF4 | 122-D3 101--116-H5 | Clear A-register
EDAHS+ [122-L1 | A TL4 S (ACYLF+)(0PGAAH(TL4FF+H | 122-D3 101--108-G7 | Enable D-register to
A(1-8)
EDALS+ [122-L2 | A TL4 S (ACYLF+)(0PGAAH(TL4FF+ | 122-D3 109--116-G7 | Enable D-register to
A(9-16)
CBITF+ |[124-12 | A TL4 L (ADDOPH(DO00 = DO1) 124-A4 124-1.2 Set CBITF
CBITF- [124-L1 | A TL4 L (ADDOPH(DO0G # DO1) 124-A5 124-L1 Reset CBITF
CLYTR~ [129-73 A TL4 R (SCZRCH(TL4AFFH(MCRSTH | 129-A1 101--116-G7 | Clear Y-register
EPYTS+ |129-L5 | A TL4 S (PISEX-)(EQINS+{0PGJS-) 129-D4/| 101--116-Kl11 | Enable P-register to
H4 Y-register
MEMCI1+ [126-J11] A TL4 L (TLAFF+)(SPMOD-)TLAFF-)| 126-F11/] 150-Cl Enable set RCYF 1+
H1l
RCYF1+ |[150-D1 | A TL4 S (MCSETH(MEMCI14)(RCYF1-)| 150-C2 150-D1 Start memory cycle
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ENTER A-CYCLE FROM INSTRUCTION WORD FETCH

OR LAST INDIRECT ADDRESS CYCLE ACYEF+
R 0 -~ (M) CLMTR-
S I's - (D) CLDTR-
S (A) - ADDER EASTL+, EIK17-
L ADDER -~ (D) ESDTS+
STROBE [EAl - (m) MMannE-
L (M), ~ ADDER EMSHL-
L (M)g_ s - ADDER EMSLL-
S ADDER - (D) ESDTS+
R 0 -(A), 0 ~(Y) CLATR-, CLYTR-
2 O)_g =~ g EDAHS+
@)g_1s = Ao_ 4 EDALS+
s P) - () EPYTS+
L |DEVELOP START MEMORY LEVEL MEMC1+
L SET F-CYCLE ENTRY F-F FCYEF+

NEXT INSTRUCTION
FETCH CYCLE
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Instruction: Logical AND (ANA)
OP Code: 03 Type: MR, 2 cycles

Description: (A)A[EA] - (A)

0

3

lelrfoiofijtisfajaiala a ala ,a,a]
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Execution Time (psec): 1.92

Signal . | Origin | Cyc Tim Cik Signal Component Origin Destination Operation Description
E1K17+ 127-J6 A TL1 L (TLATE-) 127-36 116-D7/D9 Force carry-in to bit 16
CLMTR- |[128-K8 | A TL1 R (MCRSTH(HOLDM-)TLIFF+) | 128-K8 101--116-H9 |Clear M-register
CLDTR- [125-J5 A TL1 R (ACYEF+(TLIFF#(JSTOP-) | 125-D4 101--116-E7 |Clear D-register to

(IRSOP-)(IMAOP-) ONEs
EASTL+ [127-L1 | A TLI1 L (ACYEF+H(TLATE-)(CASOP-)| 127-G10 | 101--116-A5 |Enable A-register to
(LSXO0P-)(10GRP-) adder
ESDTS+ 125-1.4 | A TL1 S (ACYEF+)(TLIFF+(JSTOP-) | 125-D4 | 101--116-D4/ | Enable adder to D-regis-
(IRSOP-)( IMAOP-) D6/D8 ter
MMnnE- |153/160 (SWnnA+)(STRBI1+) 153/160 | 101--116-H8 Memory data set into
M-register
EMSHL+ [127-18 | A TLATE L (ACYLFH(TLATE+)(SUBOP-) | 127-G8 101--107-A8 |Enable M(1-7) to adder
(OPGAAYH
EMSLL+ (127-L10| A TLATE L (ACYLFH(TLATE+H)(SUBOP-) | 127-G8 108--116-A8 |Enable M(8-16) to adder
(OPGAAY)
ESDTS+ |125-L4 | A TL3 S (TL3FFH(10GRP-)(MCSET+) | 125-D7/ | 101--116-D4- | Enable adder sum to
H4 D8 D-register
CLATR- [122-H7 | A TL4 R (ACYLFH(TL4FF4H(0PGAA4) | 122-D2 101--116-H5 |Clear A-register
(IMAOP-)
EDAHS+ |l22-L1 | A TL4 S (ACYLFH(TLA¥FH(0PGAAH | 122-D2 101--108-G7 |Enable D-register to
(IMAOP-) A(1-8)
EDALS+ (122-L2 | A |TL4 S (ACYLFH(TL4FFH(0PGAA+ | 122-D2 109--116-G7 |Enable D-register to
(IMAOP-) A(9-16)
CLYTR- |129-J3 A TL4 R (SCZRO-) 129-A1 101--116-G7 |Clear Y-register
EPYTS+ {129-L5 | A TL4 S (PISEX-)(EOINSH+(TL4FF+ 129-D4 101--116-K11 |Enable P-register to
(OPGJS-) Y-register
MEMCI1+ [126-J11 | A TL4 L (TLAFF+(SPMOD-}TLAFF-)| 126-F11/| 150-C1l Enable set RCYF 1+
H1l
RCYF1+ |(150-D1 |A TL4 S (MCSETH(MEMCI1+)}(RCYF1-)| 150-C2 | 150-D1 Start memory cycle
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ENTER A-CYCLE FROM INSTRUCTION WORD FETCH
OR LAST INDIRECT ADDRESS CYCLE

[ JAM SHIFT COUNTER TO ONES PRIOR TO ENTRY EICTS-
— e e T T T T T T T T T T T T T T
n R 0 - (M) CLMTR-
12 STROBE EAl - W MMnnE-
YES AO1 = MO1? NO
(CASAM-)
12
&
T3 (A) + (M)- +1 ~ (D) VIA ADDER (A) - (D) VIA ADDER
(TLATE)
L (A) ~ ADDER EASTL+ L (A) - ADDER EASTL+
L (™),_; - ADDER ENSHL+
L (Mg_1s ~ ADDER ENSLL+, EIK17-
R I's = (D) CLDTR-
13
s ADDER - (D) ESDTS+ sc# 0
R 0 ~(Y) CLYTR-
S (D) - (V) EDYTS+
AO1 = MO1? NO
(CASAM-)
YES
( () = 0 )&.
- (DGONE-)
YES
C DOl =12 }"Q- ») > EA
Jves
@ = kA v (A<EA
L | - AZZZZ FF SETAZ+
L (SC)+1 = (SC) INCSC+
— N - ——
| S
@ (TO SHEET 2) (TO SHEET 2)
CAS
3 CYCLES
OP CODE 11
(SHEET 1)

@ (FROM SHEET 1)

—_——————— e — | ——— [~ =
YES !
_._A—_-( YO0l =12 )&_—_
A
(A) < [EA] w= A
I
L (P)+2 - ADDER EPSLL+, G16DJ-, L +1 - ADDER
l EIKI7- ¢ S (sc=0)
R 1's (D) CLDTR-
S ADDER ~(D) ESDTS+
R 0 - () CLPTR-
T2 s () ~ () EDPTS+
13
R 0~ (V) CLYTR-
T4 s ®) ~ (¥) EPYTS+
L [DEVELOP START MEMORY LEVEL MEMCI1+
S| = SET F-CYCLE ENTRY F-F FCYEF+
N L _l__ . —— S
NEXT INSTRUCTION CAS
FETCH CYCLE gf‘é%gg
(SHEET 2)

(FROM SHEET 1)
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Instruction: Compare (CAS) 3 [ A : A : A I A : A : Ny Ir A : ry ]
OP Code: 11 Type:
Description: If: (A)> [EA] = No operation 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
(A) = [EA] = Skip next instruction
(A) < [EA] = Skip two instructions Execution Time (ysec): 2.88
Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
CASAM- |[126-1L4 (CASOP+)/\{(A01FF-)(M01FF—) 126-14 125-B11 MOl = AO1
V{AOIFFH(MOlFF+)]
ACYEF+ |[119-F4 | F TL4 L (TLAFF4)(EOINS-)(FO0ICY+H) 119-D5 119-H3 Set A-cycle
[(MOIFF-) at 119-B5] N -
EICTS- 125-78 F TL4 S (FCYLFH(TL4FF4)(0PG3C+) | 125-A7 121-A8 ONESs to shift counter
CLMTR- |128-K8 | A TL1 R (MCRSTH(HOLDM-)(TLIFF+)| 128-K8 101--116-H9 | Clear M-register
MMnnE- [153/160 (SWnnA+)(STRB1+4) 153/160 | 101--116-H8 | Memory data set into
M-register
EASTL+ |127-L1 A TLATE L (ACYLFH(TLATEH(CASOP-)4 127-Cl1 101--116-A5 |[Enable A-register to
adder
ENSHL+ |[127-L7 | A TLATE L (ACYLFH(TLATEH(OPGNS+) | 127-C11| 101--107-A9 | Enable M-(1-7)to adder
(1IRSOP-)
ENSLL+ [127-L5 | A TLATE L (ACYLFH(TLATE+#(OPGNSH | 127-C11| 108--116-A9 | Enable M-(8-16)to adder
(1RSOP-)
EI1KI17- 127-1.4 | A TLATE L (CASOPH(ACYLFH) 127-E7/| 116-D7-D9 Force carry to adder
J5 |sC # 0
CLDTR- |[125-J5 A TL3 R (ANAOP-)(TL3FF+(MCRST+) | 125-B6 101--116-F7 | ONEs to D-register
ESDTS+ 125-1L4 | A TL3 S (TL3FF4){10GRP-}(MCSET+) | 125-D6 101--116-D4- | Enable adder sum to
D8 D-register
CLYTR- [129-J3 A TL4 R (CASOPH(TLAFFH+(MCRSTH | 129-A1/| 101--116-L11 | Clear Y-register
(MCRSTH+) D3 .
EDYTS+ |[129-L1 A TL4 S (BRREQ-)(EOINS-)(CASOPH 129-B 1/]| 101--116-G10 | Enable D-register to
(MCSETH(TL4FF+) D4/H1 Y-register
DGONE- |126-B9 (DO1FF-)through (D16FF-) 126-B9 125-Dl11 D-register equals
ZERO
SETAZ+ |125-J9 A TL4 L (ACYLFH(TL4FF+(CASOP4) | 125-DI1lV| 125-L10 Set AZZZZ F-F .J
A(DGONE+HV(DOIFFH 125-Bl11
INCSC+ 126-L3 | A TL4 L (ACYLFH(TL4FFH * 126-H4 121-A5 Increment shift counter)
GléDJ- 116-A2 | A TL1 L (TLATE-}(ACYEFH(CASOPH | 116-A2 116-D7 If (A) < [EA] force
(YOIFF4 117-B5 additional carrytoadder
EPSLL+ |[128-H4 | A TL1 L (CASOPH(TLATE-) 128-D4 101--116-A10 |Enable P-register to
_ = adder
E1K17 127-L.4 | A TLATE L (TLATE-) 127-36 116-D7-D9 Force carry to adder
CLDTR- [125-D4 | A TL1 R (ACYEFH)(TLIFF+(JSTOP-) | 125-D4 101--116-E7 [Clear D-register to
(IRSOP-)}(IMAOP-)(MCRST+) ONEs i
ESDTS+ 125-1L4 | A TL1 S (ACYEFH(TLIFFH(JSTOP-) | 125-L4 101--116-D4- |Enable adder sum to
(1RSOP-}{ IMAOP-)(MCSET+ D8 ’ D-register
CLPTR- [129-J10| A TLZ R (AACZYZEF+)(TL2FF+)(CASOP-H 129-D10 | 101--116-H10 | Clear P-register
(AZZZZ4+){MCRSTH @;’
EDPTS+ [129-L9 | A TL2 s (ACYEFH(TL2FF+)(CASOP+ | 129-D10 | 101--116-G11 |Enable D-register to
(AZZZZ+)(MCSET+) P-register
CLYTR- |129-J3 A TL4 R (CASOPH(TL4FFH(MCRSTH lé‘i-Al/ 101--116-L11 |Clear Y-register
EPYTS+ |[129-1.4 | A TL4 S (PISEX-)(EOINSH(TL4FF+) 129-D4 101--116-K11 |Enable P-register to
(OPGJS-){MCSET+) Y-register
MEMC1+ [126-J11 | A TL4 L (TL4F F+)(SPMOD-)(TLAFF-) lI-ZI?IF“ 150-C1 Enable set RCYF 1+
RCYF1l+ |150-D1 | A TL4 S (MCSETH(MEMCI14)(RCYF1-)| 150-C2 150-D1 Start memory cycle
%*(SC) = 1 from previous F-cycle)
I | | |
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ENTER A-CYCLE FROM INSTRUCTION WORD

FETCH OR LAST INDIRECT ADDRESS CYCLE ACYEF+
T R 0 - (M) CLMTR-
T2 STROBE EA -~ MW MMnnE-
12 L (A) - ADDER EASTL-
r% L JAM CARRY NETWORK JAMKN-
(TLATE) L (M);_; ~ ADDER EMSHL-
L (M)g_j4 ~ ADDER EMSLL-
13 R I's< (D) CLDTR-
S ADDER - (D) ESDTS+
R 0 ~(A) 0 -(Y) CLATR-, CLYTR-
S D).g ~ A)_g EDAHS+
T4 s D)g_16 =~ Ag_14 EDALS+
S P) - (V) EPYTS+
L [ DEVELOP START MEMORY LEVEL MEMCI1+
L SET F-CYCLE ENTRY F-F FCYZR+

NEXT INSTRUCTION
FETCH CYCLE

ERA
2 CYCLE
OP CODE 05
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Instruction: Exclusive OR (ERA)

s{aa ala,a ala a 4]

OP Code: 05 Type: MR, 2 cycle T 6 0
i as 1 1
Description: (A)[EA] ~ (A) 1 2 3 4 5 7 8 9 1 1 12 13 14 15 16
Execution Time (psec): 1.92
Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
CLMTR- [128-K8 | A TL1 R (MCRSTH(HOLDM-NTLIFF+) | 128-K8 101--116-H9 | Clear M-register
MMnnE- |153/160 (SWnnA+)(STRB1+) 153/160 | 101--116-H8 | Memory data set into
M-register
EASTL+ |127-L1 |A TLATE L (ERAOPH(TLATEH 127-Bl1 101--116-A5 |Enable A-register to
(ACYLF+) adder
JAMKN- |127-73 A TLATE L (ACYEF+)(ERAOP+) 127-C3 101--117-C8 | Jam carry network
EMSHL+ |127-1.8 | A TLATE L (ACYLFH{TLATEH(SUBOP-) | 127-G8 101--107-A8 | Enable M(1-7) to adder
{(0OPGAA+)
EMSLL+ [127-L10} A TLATE L (ACYLF+){TLATEH(SUBOP-)| 127-G8 108--116~A8 | Enable M(8-16) to adder
(OPGAAY)
CLDTR- |125-J5 A TL3 R (ANAOP-)(TL3FFH(MCRSTH) | 125-A6 101--116-E7 | Clear D-register to
ONEs
ESDTS+ {125-L4 | A TL3 S (TL3FF+)(10GRP-)(MCSETH4) | 125-D6 101--116-D4- | Enable adder sum to
D8 D-register
CLATR- (122-H7 | A TL4 R (ACYLFH)(TL4FFH)(0PGAA+)| 122-D2 101--116-H5 | Clear A-register
(IMAOP-)
EDAHS+ [l22-L1 | A TL4 s (ACYLFH(TL4FFH(0PGAA+) | 122-D2 101--108-G7 | Enable D-register to
(IMAOP-) A-register (1-8)
EDALS+ [122-12 | A TL4 S (ACYLFH){(TLAFF4)(0PGAAH | 122-D2 109--116-G7 | Enable D-register to
(IMAOP-) A(9-16)
CLYTR- |129-J3 A T14 R (SCZROHNTLAFF+H)(MCRSTH | 129-Al 101--116-G7 | Clear Y-register
EPYTS+ |129-L5 | A TL4 S (PISEX-)(EOINSH(TL4FF+ 129-D4 | 101--116-Kl11 | Enable P-register to
: (OPGJIS-) ) Y-register
MEMC1+ |[126-J11| A TL4 L (TL4FF+)(SPMOD-)(TLAFF-)| 126-F11/ 150-Cl Enable set RCYF 1+
H11
JRCYFI+ |150-Dl A TL4 S (MCSET+)(MEMC1+)(RCYF1-) 150-C2 150-D1 Start memory cycle
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ENTER A-CYCLE FROM INSTRUCTION WORD FETCH
OR LAST INDIRECT ADDRESS CYCLE,

JAM SHIFT COUNTER TO ONES PRIOR TO ENTRY | EICTs- -
m R 0 ~ (M) CLMTR-
T2 STROBE [EA] ~ (m) MMnnE-
2873 L (M) — ADDER fﬁ:&"' SC# 0
(TLATE+) e
——————————————————————— ’-——-—————————————————-—————-—-—-—-——
3 1's = (D) CLDTR-
ADDER . (D) ESDTS+
[ ——— e ——— ————— R
MEMC1+
L START MEMORY RCYF1+
T4 L(AND DURING SC=0)|  ENABLE MEMORY WRITE (RRCXX+)-
s (SC) + 1 = (5C) INCSC+
Lo
—————————
0 - (M) CLMTR-
T L (A) - ADDER EASTL+
ADDER —. (M) ESMTS+
R 0~ (A CLATR-
T2 SC=0
s (D) —(A) EDAHS+, EDALS+
T3.
R 0 - (Y) CLYTR-
S P) (V) EPYTS+
T4 s START MEMORY MEMCI1+, RCYFI+
L SET F-CYCLE ENTRY F-F FCYEF+ ]
NEXT INSTRUCTION IMA
FETCH CYCLE 3 CYCLES

OP CODE 13
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Instruction: Interchange memory and A (IMA)

OP Code: 13
Description: (EA) =z (A)

Type: MR, 3 cycle

T T

slaja;afaja;alajala

1 2 3 4 5 6 7

8 9 10 11 12 13 14 15 16

Execution Time (usec): 2.88
Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
ACYEF+ |[119-F4 | F TL4 L (TLAFF+)(EOINS-FO01CY+H 119-D5 119-H3 Set A-cycle at next TL1
[(MOIFF-)@119-B5]
E1CTS- 125-78 F TL4 S (FCYLFH(TLAFF+(OPG3C+)* 125-A7 121-A8 Jam shift counter to
ONEs
CLMTR- [128-K8 | A TLI R (MCRSTH(HOLDM-}TLIFF+)] 128-K8 101--116-H9 | Reset M-register
MMnnE- |[153/160 (SWnnA+)(STRB1+) 153/160 | 101--116-H8 | Memory data set into
M-register
EMSHL+ [127-L8 A TLATE (ACYLF+)(TLATE+)(SUBOP-}| 127-G8 101--108-A8 |Enable M (1-8) to adder
EMSLL+ [127-L10| A TLATE (OPGAA+) 127-G8 109--116-A8 | Enable M (9-16) to adder|
CLDTR- |[125-75 A TL3 R (ANAOP-)(TL3FF+) 125-A6 101--116-E7 | Clear D-register to
ONEs
ESDTS+ 125-1.4 | A TL3 S (TL3FF+)(10GRP-) 125-D6 101--116- Enable adder sum to
D4/D6/D8 D-register
MEMCI1+ [126-J11 | A TL4 i (MEMC1-) 126-G11| 150-C1 Enable set RCYF 1+
INCSC+ 126-L3 | A TL4 L ({ACYLF+)(TL4FF+) 126-H4 121-A5 Enable step shift counter]
RCYF1l+ |150-D1 A TL4 S (MCSETH(MEMCIH{RCYF1-)| 150-C2 XXXX Start memory cycle
[A1A24-D]|121-B5 | A TL4 S (INCSC+)SCZRO-){(MCSET+) | 121-A5 121-X6 Step shift counter to
ZERO
RRCXX- |126-L6 | A* |TL4 L+ | (ACYEFH(0PGWRH)(WRINH-)| 126-F6 150-D6 Block STRBI1+ to enable
As* |TL3 L memory write cycle
CLMTR-~ |128-K8 As |TL1 R (MCRSTH(HOLDM-)(TLIFF+) 128-K8 101--116-H9 | Reset M-register
EASTL+ {127-L1 As |TL1 L (ACYEFH(TLATE-)(CASOP-)| 127-J1 101--116-A5 | Enable A-register to
(LSXO0P-)}{10GRP-) adder
ESMTS+ |128-H10| As |TL1 S (RRCXX-}(MASTO-)(0PGSM4) | 128-F10 | 101--116-G9 |Enable adder RnnPA+
(TLIFF+)(MCSET+) output into M-register
CLATR- |122-37 As |TL2 R (CLATLA+)(MCRST+)* 122-H7 101--116-H5 |Reset A-register
EDAHS+ |[122-L1 As |TL2 S (EQINSH(TL2FFHOPGAAY]|| 122-A4 101--108-G7 |Enable D(1-8) in
: --108- - toA(1-8)
EDALS+ [l122-1.2 As |TL2 s [(OPGSM-I-) 122-AH |-109--116-G7 |Enable D(9-16) into A(9-16)
CLYTR- |129-J3 As [TL4 R (TLAFF+)(ACYNX - )* 129-D3 101--116-L11 |Reset Y-register
FCYEF+ (119-F10| As |TL4 L (Set: (TL4FF+)(E0INSH) 119-D10 | 119-H9 Enable set FCYLF+ at
next TLIFF+
EPYTS+ |[129-L5 | As |TL4 S (PISEX-)(EQINSH(TLAFF4 129-D4 101--116-J11 |Enable P-register into
(0PGJS-) Y-register
‘MEMCH 126-J11 | As |TL4 L (MEMC1-) 126-G11 | 150-C1 Enable set RCYF I+
RCYFl+ |150-D1 As |TL4 ] (MCSETH(MEMC I4+}(RCYF1-)| 150-C2 XXXX Start memory cycle

*0PG3C+ @ 120-F9 = {IMAOP-), etc.
(ACYLF+)(TL4FF+)(SCZR0-)V(ACYEF+){(SCZRO0+)
*A/ = A-cycle + SC # 0, As/ = A-cycle + SC = 0

*A/TL4/L - As/TL3/L =

*(CLATL#) = (EOINS+)(TL2FF+}(0PGAA+)(0PGSM+) @ 122-A4

*{ACYNX-) = ((ACYLF+)(LSX0P-){CASOP-)(SCZR0-))-@ 129-A1 i
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ENTER A-CYCLE FROM INSTRUCTION WORD FETCH
OR LAST INDIRECT ADDRESS CYCLE

JAM SHIFT COUNTER TO ONE'S PRIOR TO ENTRY EICTS-
. e e e e e —_ —_—_— e ——
! R 0 - (M) CLMTR-
T2 STROBE EAl - (M) MMnnE-
e e e |——
L (M) - ADDER EMSHL+, EMSLL+
= L FORCE CARRY TO ADDER EIK17-
R 1's - (D) CLDTR- o
s ADDER ~ (D) ESDTS+ s #
L START MEMORY MEMCI1+, RCYFI+
L BLOCK STROBE (RRCXX-)
L INCREMENT SHIFT CTR INCSC+
T4 (DGONE+)
L (©)=0
NO
YES
L SET AZZZZ F-F SETAZ+
o
<
n R 0 - (M) CLMTR- R 0 ~ (M) CLMTR-
S (D) -~ (M) EDMTS+ s ) - (M) EDMTS+
T2 (e T ) sC=0
R I's - (D) CLDTR- R I's - (D) CLDTR-
. L (P)+1 - ADDER Ei"il-ll-;. L (P) - ADDER EPSLL+
s ADDER -~ (D) - s ADDER - (D) ESDTS+
I ESDTS+ I
R 0 - () CLPTR-
S () - (P) EDPTS+
14 R 0 - (Y) CLYTR-
s (D) ~(Y) EDYTS+
L IDEVELOP START MEMORY LEVEL MEMC1+
s SET F~-CYCLE ENTRY F-F FCYEF+
<o
NEXT INSTRUCTION
IRS
FETCH CYCLE 3 CYCLE
OP CODE 12
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Instruction:

OP Code:

Description:

12

Increment, Replace, and Skip (IRS)
Type: MR, 3 cycles
[EA] + 1 -[EA]

1

2

[V t—
[Flrfrjofriois[a a, a]la a a]alal

A |

1 |

1 2 3 4 5 6 7

8 9 10 11 12 13 14 15 16

Execution Time (uysec): 2.88
Signal | Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
ACYEF+ [119-F4 | F |TL4 L |(TL4FF#(EOINS-) 119-C5 | 119-H3 Set A-cycle F-F at next
(MOIML-)(FCYLF+4 TLI
EICTS- [125-J8 | F |TL4 S |(FCYLF#(TL4FFH(0PG3C+ | 125-A7/| 121-A8 Jam shift counter to
(MCSETH(AZZZZ-) H9 ONEs
CLMTR- [128-K8 | A |TLl R | (MCRSTH(HOLDM-NTLIFF#| 128-K8 | 101--116-H9 |Clear M-register
MMnnE- [153/160 (SWnnAH(STRB1+) 153/160 | 101--116-H8 |Memory data set into
M-register
EMSHL+ |127-L8 | A |TL3 L |(ACYEF#)(IRSOP#(SCZRO0-) | 127-E9 | 101--107-A8 |Enable M(1-7} to adder
EMSLL+ [127-L10| A |TL3 L [(ACYEF+)(IRSOPH(SCZRO-) | 127-E9 | 108--116-A8 |Enable M(8-16) to adder
EIKI7- [127-L4 | A |TL3 L |(ACYEF#(IRSOP#(SCZRO-) | 127-L4 | 116-D7-D9 Force carry to adder
CLDTR- |125-J5 | A |[TL3 R | (ANAOP-)(TL3FF4+) 125-A6 | 101--116-E7 [Clear D-register to
ONEs
ESDTS+ |[125-L4 |-A |TL3 S |(TL3FF+#(10GRP-)MCSET+ | 125-D7/| 101--116-D4- | Enable adder sum to
H4 D8 D-register
MEMCIl+ (126-J11| A |TL4 L |[(TL4FF#(SPMOD-)(TLAFF-)| 126-F11/ 150-Cl Enable set RCYF1+
H11
INCSC+ [126-L3 | A |TL4 L |(ACYLF+)(TL4FF+) 126-H4 | 121-A5 Increment shift counter
RCYFIl+ [150-D1 |A TL4 S | (MCSETH(MEMCI+(RCYFl-)| 150-C2 | 150-Dl1 Start memory cycle
AlA24-D [121-B5 | A |TL4 S | (INCSCH(SCZRO-)MCSET+ | 121-A5 | 121-X6 Step shift counter to
ZERO
RRCXX- |126-L6é | A |TL4 L | (ACYEF+(0PGWRH(WRINH-)| 126-F6 | 150-Dé Block STRBI+ to enable
memory write cycle
DGONE+ [126-D9 { A |TL4 L | (DOIFF-)through (D16FF-) | 126-A9 | 125-Dl11 D-register 1-16 equals
ZERO
SETAZ+ |125-J10| A |TL4 L |(OPGNSH(ACYLF+(DGONE+) | 125-D11| 125-710 Set AZZZZ+ F-F
CLMTR- (128-K8 | A |TLl R |(MCRST+(HOLDM-NTLIFF4+) 128-K8 | 101--116-H9 |Clear M-register
EDMTS+ |[128-HI1l1| A |TLI1 S (RRCXX-)(0PGSM-)(TLIFF+) | 128-F11 | 101--116-G8 |Enable D-register to
M-register
E1K17- 127-L4 | A |TL3 L |(ACYEF#)(IRSCPH(AZZZZ4) | 127-E5 | 116-D7-D9 Force carry to adder
EPSLL+ [128-H4 | A |TL3 L |(EOINS+(IRSOP# 128-F4 | 101--116-A10 Enggle P-register to
a er
CLDTR- |[125-J5 | A |TL3 R |[{ANAOP-NTL3FF+(MCRST4 | 125-A6 | 101--116-E7 |Clear D-register to
ONEs
ESDTS+ |125-L4 | A {TL3 S |(TL3FF+(10GRP-)(MCSET+) | 125-D6 | 101--116-D4- |Enable adder sum to
. D8 D-register
CLPTR- |[129-H10| A |[TL4 R [{(OPGISH(EOINS4(TL4FF+) 129-D9 | 101--116-H10 | Clear P-register
EDPTS+ |[129-L9 | A |TL4 S |(0PGISH(EOINS+(TLAFF+ 129-D9 | 101--116-G11 |Enable D-register into
P-register.
CLYTR- [129-J3 | A |TL4 R |(ACYNX-)TL4FF+(MCRSTH| 129-D3 | 101--116-L11 | Clear Y-register
EDYTS+ |129-L1 | A |TL4 S |(MCSETH(TL4FF+)(SCZRO0-) | 129-H1 | 101--116-G10 |Enable D-register into
(EOINS-)(0PGJS-) H2 Y-register
MEMC1+ [126-J11 | A |TL4 L |(TL4FF4)(SPMOD-)(TLAFF-) | 126-F11//150-C1 Enable set RCYF 1+
H11 .
RCYFI1+ |[150-D1 | A |TL4 S |(MCSETH#(MEMCI4#(RCYF1-)| 150-C2 | 150-Dl Start memory cycle
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ENTER FROM PREVIOUS OPERATION

(FETCH CYCLE ENTRY ENABLE) FCYER+
v
R 0~-M), 1%~ D CLMTR-, CLDTR~
n Ll P)+1 - ADDER, 0 - (F) EPSLL+, EIK17-, CLFTL- (SEE NOTE)
s ADDER ~ (D) ESDTS+
\
STROBE EA - ™ MMnnE- (B) (FROM SHEET 1)
- R 0 - () CLPTR- (FROM MEMORY REFERENCE F-CYCLE
S o) - ) EDPTSH OR I-CYCLE. Page 2-4 or 2-6)
) YES /~  |NDIRECT ADDRESS? )
L Mg g ~ (Flag EMFTL+ \_ (Mo1 =1)
1)
185 3 NO  ([EA] 1SINY)
YES SECTOR ZERO? NO
(TLATE) (MO7 = 0) )
X 1
YES INDEXING? ~\No YES/ INDEXING? NO R 0~ 0P CLYTR-, CLPTR-
(M02 = 1) ) U (M02 =1) S D) ~(v) EDYTS+
ox? 2 o s ©) - ®) EDPTS+
sl B Yo i L |[DEVELOP START MEMORY LEVEL| MEMCI+
NO . :
(M)s-lé + (x)l-lé ~ (D) VIA ADDER (Y)]_7, (M)8-16+ (X)I-lé ~ (D) VIA ADDER S SET F-CYCLE ENTRY F-F FCYEF+
L (X) ~ ADDER EXSTL+ ) ) ~ ADDER st | Al
- +
L - ADDER +
0 :AA;)IJ prsei Eﬁ::’; L (V) ~ ADDER EYSHL: STANDARD NEXT INSTRUCTION
8-16 = - ' - FETCH CYCLE JMP
L (M)-;_, ~ ADDER ENSHL+ L (M)g_j4 ~ ADDER EMSLL+ I-CYcLE 1 CYCLE
OP CODE 01
(SHEET 2)
0. ®,,
(M)B-lé - (D)B-lév'A ADDER| (Y)1_7, (M)S—Ié - (D) VIA ADDER
L M), . - ADDER EMSHL+
L (A(A))w ADDER EMSLL+ : (Y)y7 ~ ADDER EVSHLY
8-16 ~ M ~ AD
L (M)-,_, ~ ADDER ENSHL+ L Mg_16 DER EMSLL+
A \ 4 A
4
R I's - (D) CLDTR-
& s ADDER - (D) ESDTSH
IMP
O SHEET 2 1 CYCLE
@ ) OP CODE 01
(SHEET 1)

3818
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Instruction: Unconditional Jump (JMP) S [A: A: A I A : A : A I A : A: A
OP Code: 01 Type: MR, 1cycle 3 14 15 16
Description: EA — (P) 1 23 4 5 6 7 8 9 10 11 12 1
Execution Time (ysec): 0.96
Signal Origin | Cyc Tim Signal Component Origin Destination Operation Description
EPSLL+ 128-H4 F TLATE (FCYEF+)(TLATE-) 128-F3 101--116-A10 | Enable P-register to
adder
EIKI17- 127-1.4 | F TLATE (TLATE-) 127-J5 116-D7-D9 Force carry to adder
CLMTR- |128-K8 F TL1 (MCRSTH(HOLDM-)(TLIFF+)| 128-K8 101--116-H9 Clear M-register
CLDTR- |[125-35 F TL1 (1CYEF-)(ACYEF-)(TLIFF4) | 125-A5 101--116-E7 Clear D-register to
(MCRSTH ONEs
CLFTL- [125-37 F TL1 (I1CYEF-)(ACYEF-)(TLIFF4) | 125-A5 120-B1 Clear F-register
(MCRSTH 121-A5 Clear shift counter
125-L10 Clear AZZZZ F-F
ESDTS+ 125-1L.4 F TL1 (1CYEF-{ACYEF-)}TLIFF+ | 125-A5 101--116-D4- | Enable adder sum to
(MCSET+) D8 D-register
MMnnE- |[153/160 (SWanA+)(STRB1+) 153/160 | 101--116-H8 | Memory data set into
M-register
CLPTR- |129-J10| F TL2 (EDPTLH(MCRSTH* 129-H10| 101--116-H10 | Clear P-register
EDPTS+ [129-L9 | F |TL2 (EDPTL+)(MCSET+) 129-H9 | 101--116-G11 | Enable D-register into
) P-register
EMFTL+ |128-K3 F TLATE [(M07FF+)V(M07FF-)}’\ 127-G4 | 120-A2 Endble M(3-6) into F(3-6
[(FCYLF+(TLATE(GENOP-,
(MEMAC-)]
EMFTL- |128-K3 F TLATE See EMFTL+ (MO7TFF+) 127-G4 127-1L9 Generate EMSHL+ and
ENSHL+
EXSTL+ [128-K5 | F |TLATE FOICY+(MEMAC-)MO3FF-) | 128-H6 | 101--116-A5 | Enable X-register to
(GENOP-)(MEMAC-)(MO3FF+) adder
EMSHL+ |127-L8 TLATE (FCYS0-) 127-G4 101--107-A8 | Enable M(1-7) to adder
ENSHL+ 127-L.7 F TLATE (FCYSO0-) 127-G4 101--107-A9 {Enable M-{1-7) to adder
EMSLL+ |(127-1L9 F TLATE (FCYS0-) 127-G4 108--116-A8 |Enable M(8-16) to adder
EYSHL+ 128-K3 F TLATE (FCYLF#(TLATEH(GENOP-)| 128-J3 101--107-Al.: |Enable ¥(1-7) to adder
(MEMAC-)(MO07F F4)
CLDTR- |125-J5 F TL3 (ACYLF-)(TL3¥F+(MCRSTH| 125-D5 101--116-E7 Clear D-register to
ONEs
ESDTS+ 125-1L.4 F TL3 (100GRP-)TL3FF+(MCSET+H | 125-Dé6 101--116-D4- |Enable adder sum to
D8 D-register
CLYTR- (129-J3 F TL4 (ACYNX-)(TL4FF#H(MCRSTH/| 129-A1/ | 101--116-L11 |Clear Y-register
D3
CLPTR- |129-J10| F TL4 (OPGISH(EOINSH(TL4FFH 129-D9/ | 101--116-H10 | Clear P-register
(MCRST+) HI10
EDPTS+ 129-1L.9 F TL4 (OPGISHEOINSH)(TL4FFH 129-D9/ | 101--116-H11 |Enable D-register into
(MCSET+) H9 P-register
EDYTS+ 129-L1 F TL4 (ACYNX-)(MCSET+)(TL4FF+ | 129-H1 101--116-G10 |Enable D-register into
(BREQ-}(0PGJS-) Y-register
MEMCI1+ |126-J11| F TL4 (TL4FF+)}{SPMOD-)(TLAFF-)| 126-F11/ 150-C1 Enable set RCYF1+
Hl1l1
RCYF1l+ |150-D1 F TL4 (MCSETH+H(MEMCI14)(RCYF1-)| 150-C2 150-D1 Start memory cycle
*See gate A1A44-F at 129-D7 for EDPTL+
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ENTER A-CYCLE FROM INSTRUCTION WORD FETC]
OR LAST INDIRECT ADDRESS CYCLE.

JAM SHIFT COUNTER TO ONES PRIOR TO ENTRY | EICTS- -
T R 0 - (M) CLMTR-
T2 STROBE (EA]l = (m) MMnnE-
__________________________________________ o ——-
: R I's ~ (D) CLDTR-
3 L (P) - ADDER EPSLL+ sc# 0
s ADDER - (D) ESDTS+
‘ —_———
LS START MEMORY MEMC1+ RCYF1+
T4 L ENABLE MEMORY WRITE (RRCXX-)
s (SC) +1 - (5C) INCSC+
@
—————
n 0 -~ (M) CLMTR-
D) - (M) EDMTS+
T2 SC=0
EYSHL+
EYSLL+, EIKI7-
CLDTR-
ESDTS+
R 0-(Y), 0~p) CLYTR-, CLPTR-
s ) - () EDPTS+
» s () - (V) EDYTS+
L | DEVELOP START MEMORY LEVEL MEMC1+
s |SET F-CYCLE ENTRY F-F FCYEF+
v “
(JsT)
NEXT INSTRUCTION 3 CYCLES
FETCH CYCLE OP CODE 10

NOTE: FLAG AND TAG BITS ARE PRESERVED BY H02DJ+, 136-F6
FOR EXTENDED ADDRESSING

2-22



Instruction: Jump and Store Location (JST) T T
————— A A A A
OP Code: 10 Type: MR, 3 cycles
. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Description: (P);_ 16 [EA] 3-16
E -
[EA] + 1 ~(P) Execution Time (usec): 2.88
Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
ACYEF+ |119-F4 | F TL4 L (TL4FF+)(ECINS-)(FOICYH 119-D5 119-H3 Set A-cycle at next TLI
[(MOIFF-) at 119-B5]
@
E1CTS- 125-38 F TL4 S (FCYLFH(TL4FF4)(0PG3CH | 125-A7 121-A8 ONEs to shift counter
CLMTR- [128-K8 | A TL1 R (MCRSTH+(HOLDM-}TLIFF+4)| 128-K8 101--116-H9 | Clear M-register
MMnnE- [153/160 (SWnnAH(STRB14H 153/160 | 101--116-H8 | Memory data set into
M-register
CLDTR- 125-35 A TL3 R (ANAOP-)(TL3FF+(MCRST+ | 125-A6 101--116-E7 Clear D-register to
ONEs SC # 0
EPSLL+ |128-H4 | A |[TL3 L |(ACYEFH(JSTOP+(SCZR0-) | 128-F5 | 101--116-A10 | Enable P-register
to adder
ESDTS+ 125-L4 | A TIL3 S (TL3FF+)(10GRP-)(MCSET+H | 125-D6 101--116-D4- | Enable adder sum to
D8 D-register
MEMCI+ [126-J11| A TL4 L (MEMC1-) 126-G11| 150-C1 Enable set RCYF 1+
INCSC+ 126-L3 | A TL4 L (ACYLFH(TL4FF+) 126-H4 121-A5 Enable step shift
counter ‘J
AlAZ4-D |[121-B5 A TL4 s {INCSCH(SCZRO0-)(MCSET+H 121-A5 121-A5 Shift counter to ZEROS]
RCYF 1+ 150-D1 A TL4 S (MCSETH(MEMCI+(RCYF1-} 150-C2 Start memory cycle
RRCXX- |126-1L6 | A TL4 (ACYEFHOPGWRH(WRINH-)| 126-F6 150-D6 Block STRBI1+ and
enable MWC3*
(See INCSC- for WRINH- and JSTOP- for OPGWR+ at 126-D7 and 126~D6, respectively)
CLMTR~ |128-K8 A TL1 R (See CLMTR- above)
EDMTS+ |128-HIl| A TL1 S (RRCXX-)(OPGSM-)(MASTO0-) | 128-F11| 101--116-G8 | Enable D-register into
(TLIFFH(MCSETYH M-register
EYSHL+ |128-K3 A TL3 L (ACYEF+)(JSTOPH(SCZRO+ 128-H2 101--107-A11| Y(1-7) to adder
EYSLL+ 128-K2 | A TL3 L (ACYEF+H)(JSTOPH(SCZRO+H 128-H2 108--116-A11| Y(8-16) to adder
ElK17- 127-L4 | A TL3 L (EYSLL-) 127-J35 116-D7 Force carry to adder
CLDTR~- |125-J5 A TL3 R (ANAOP-)(TL3FFH(MCRSTH | 125-A6 101--116-E7 | Clear D-register to
ONE s
ESDTS+ 125-1.4 | A TL3 S (TL3FFH({10GRP-)(MCSETH | 125-Dé6 101--116-D4- | Enable adder sum to
D8 D-register
CLYTR- [129-J3 A TL4 R (ACYNX-)TL4FF4H(MCRSTH| 129-A1/| 101--116-L11 | Clear Y-register
D3 [:SC -0
CLPTR- [129-J10| A TL4 R (OPGJISH(EOINSH(TL4FF4) 129-D7/| 101--116-H10 | Clear P-register
(MCRST+) H10
EDPTS+ |129-1.9 | A TL4 S (OPGJISH(EOQINSH)(TL4FFH 129-D7/| 101--116-H11 | Enable D-register into
(MCSET+H H9 P-register
EDYTS+ |129-L1 | A TL4 S (ACYNX-)MCSETH(TL4FF4H| 129-H1 101--116-G10 | Enable D-register into
(BRREQ-)(0PGJS-) Y-register
MEMCI1+ |126-J11| A TL4 L (TL4FF+){SPMOD-)(TLAFF-)| 126-F11/ 150-C1 Enable set RCYF 1+
All
RCYF1l+ |150-D1 A TL4 S (MCSETH(MEMC14)(RCYF1-)| 150-C2 150-D1 Start memory cycle
*MWC = Memory write cycle




ENTER A-CYCLE FROM INSTRUCTION WORD FETCH
OR LAST INDIRECT ADDRESS CYCLE

EMSHL+
EMSLL+

CLATR-, CLYTR-
EDAHS+, EDALS+, EPYTS+
MEMCI+, RCYF1+
FCYEF+

LDA
2 CYCLES
OP CODE 02

mn I's -(D)
' R 0~ (M)
A
T2 STROBE [EA] - (M)
T2 AND T3 L (M) ~ADDER
(TLATE+)
13 s ACDER - (D)
R 0~ (A), 0~(Y)
s (D) ~(A), P) ~(¥)
™ s START MEMORY
L |__SET F-CYCLE ENTRY F-F
NEXT INSTRUCTION
FETCH CYCLE
3898



Inst tion:
nstruction: Load A (LDA) SIA:A:AIA:A;A A:A:A]
OP Code: 02 Type: MR, 2 cycle
Description: (EA) - (A) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Execution Time (usec): 1.92
Signal COrigin | Cyc Tim Clk Signal Component Origin Destination Operation Description
ACYEF+ |119-F4 | F |TL4 L |(TL4FFH(EOINS-)(FO0ICY+ | 119-D5 | 119-H3 Set A-cycle at next TL1
[(MOLFF-) @119-B5]
CLDTR- |125-J6 A TL1 R (ACYEF+)(TLIFF+4)(JSTOP-) 125-D4 101--116-E7 Clear D-register to
(IRSOP-){IMAOP-) ONEs
CLMTR- [128-K8 A TL1 R (MCRSTH(HOLDMH(TLIFF+)| 128-K8 101--116-H9 |Reset M-register
MMnnE- [153/160 (SWnnA+)(STRB1+) 153/160 | 101--116-H8 | Memory data set into
M-register
EMSHL+ [127-18 A TLATE (ACYLF+){TLATE+) 127-G8 101--108-A8 |Enable M(1-7) to adder
EMSLL+ {127-L10| A |TLATE (SUBOP-){(0PGAA+) 127-G8 | 109--116-A8 |Enable M(8-16)to adder
ESDTS+ 125-1L4 A TL3 S {TL3FF+)(10GRP-) 125-Dé6 101--116- Enable adder sum to
D4/D6/D8 D-register
CLATR- |[122-37 A TL4 R (CLATL+)(MCRST+)* 122-H7 101--116-H5 | Reset A-register
CLYTR- |129-J3 A TL4 R (TL4AFF+)(ACYNX -~ j%% 1 129-D3 101--116-L11 | Reset Y-register
EDAHS+ 122-L1 A TL4 S (ACYLF+){TL4FF+) 122-D3 101--108-G7 Enable D(1-8) into A(1-8)
EDALS+ 122-1L.2 A TL4 S (OPGAA+)(IMAOP-) 122-D3 109--116-G7 | Enable D(9-16)into A(9-16
EPYTS+ 129-1L5 A TL4 S (P1SEX-)(EOINS+)(TL4FF+) 129-D4 101--116-J11 | Enable P-register into
(OPGJS-) Y-register
FCYEF+ |[119-F10]| A TL4 L [Set: (TL4FF+)(E0INSH 119-D10| 119-H10 Enable set FCYLF+ at
(DMCRQ- }(PISEX-)] next TLI1FF+
MEMCI1+ |126-J11 | A TL4 (MEMC1-) 126-G11| 150-Cl1 Enable set RCYF 1+
RCYF1+ 150-D1 A TL4 S {(MCSET+{(MEMC 14) 150-C2 XXXX Start memory cycle
(RCYF1-)
#*(CLATL+) @ 122-F7 = (ACYLF+)(TL4FF+)(0PGAA+)(IMAOP-) @ 122-D3
#:(ACYNX-) @129-B1 = ((ACYLF+)(LSX0P-) (CASOP-)(SCZRO0-))- @ 129-A1
I | i | l I
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ENTER A-CYCLE FROM INSTRUCTION WORD FETCH
OR LAST INDIRECT ADDRESS CYCLE

___________________________ i
v
mn R 0~ (M) CLMTR-
T2 STROBE [EA] ~ (M) MMnnE-
‘ s = (X) CLXTR-
3 s (M) - (X) EMXTS + sc#0
___________ I T - V7 Mo
L START MEMORY RCYFI+
T4 L(AND DURING SC = 0) ENABLE MEMORY WRITE (RRCXX~=)
S (SC) + 1 = (5C) TNCSC+
R 0 ~(Y) CLYTR-
g
7 T : o
0~ (M), 1’ (D) CLMTR-, CLDTR-
n , L,S (X) - ADDER . (D) EXSTL+, ESDTS+
ADDER - (M) ESMTS+
T2 R,S s < (X), (M) = (X) CLXTR-, EMXTS+ SC=0
T3 R,S 1's < (X), (M) - (X) CLXTR-, EMXTS+
A
R 0~ (Y) CLYTR-
T4 S P) - (Y) EPYTS+
L  |DEVELOP START MEMORY LEVEL MEMC1+
L SET F-CYCLE ENTRY F-F FCYEF+
_________________________________ r________________________f:___
EDX ES
CYCL
NEXT INSTRUCTION OF CODE 15
FETCH CYCLE wy), =1
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Instruction: Load Index Register (LDX) ) [A : A: A [ A : A: ry l ry : A : A
OP Code: 15 Type: MR, 3 cycle - -
Description: (EA)—~X Note: Bit 2 of I1W must 1 23 4567 8910 11 12 13 14 15 16
X - (0) be set
Execution Time (usec): 2.88
Signal Origin | Cyc Tim Clk Signal Component _ Origin Destination Operation Description
ACYEF+ |119-F4 | F T L4 L (TL4AFF+)(EOINS-)(FO0ICYH 119-D4 119-H3 Set A-cycle at next TL1
[(MOIFF-) @119-B5]
E1CTS- 125-38 F TL4 S (FCYLFH(TLAFFH(0PG3CH*| 125-A7 121-A8 Jam shift counter to
ONEs
CLMTR- [128-K8 | A TL1 R (MCRST+)(HOLDM-)(TLIFF+)| 128-K8 101--116-H9 |Reset M-register
MMnnE- |153/160 (SWnnA+)(STRB1+) 153/160 | 101--116-H8 Memory data set into
) M-register
CLXTR- {[128-F8 | A TL3 R (ACYLFH(TL3FF+(LSX0P+) | 128-B9 101--116-L8 |Clear X-register to
ONEs
EMXTS+ |[128-H7 A TL3 ] (ACYLF+)(TL3FFH(LSX0PH | 128-B9 101--116-J9 |Enable M-register into
X-register
INCSC- 126-J3 A TL4 L (ACYLF+)(TL4FF+) 126-H4 126-D7 Reset WRINH+ F-F
INCSC+ 126-L3 A TL4 L (INCSC-) 126-J3 121-A5 Enable step shift counter
from all ONEs to
ZEROs
MEMCI1+ [126-J11 | A TL4 L (MEMC1-) 126-G11| 150-Cl Enable set RCYF 1+
RCYF1+ 150-D1 A TL4 S (MCSET+{(MEMCI4)(RCYF1-)| 150-C2 XXXX Start memory cycle
RRCXX- |126-L6 | A stk L (ACYEFH(0OPGWRH(WRINH-) | 126-F6 150-Dé6 Block STRBI1+ to enable
memory write cycle
CLYTR- [129-J3 A TL4 R (ACYNX-)TLAFF+) 129-D3 101--116-L11 | Reset Y-register (ad-
dress location ZERO
in memory)
EXSTL+ |[128-K5 | A TL1 L (ACYEF+(TLATE-)(LSX0P4H | 128-H5 101--116-A5 | Enable X-register to
] adder
CLMTR- |128-K8 | A TL1 R (MCRSTH(HOLDM-)(TLIFF+| 128-K8 101--116-H9 |Reset M-register
CLDTR- [125-J5 A TL1 R (ACYEFH(TLIFF+)}JSTOP-) | 125-D4 101--116-E7 |Clear D-register to
: (IRSOP-)(IMAOP-) . ONEs
ESDTS+ 125-1.4 | A TL1 S (ACYEF+){TLIFF+)(JSTOP-)| 125-D4 101--116- Enable adder sum into
(IRSOP-)(1MAOP-) D4/D6/D8 D-register
ESMTS+ [128-H10| A TL1 S (RRCXX-)(MASTO-)(0PGSM+) | 128-F10 | 101--116-G9 |Enable adder RnnPA+
(TLIFF+)(MCSET+) k output into M-register
CLXTR- [128-F8 | A TL3 R (ACYLF+)(TL3FF+)(LSX0PH | 128-B9 101--116-L8 |Clear X-register to
ONEs
EMXTS+ [128-H7 | A TL3 S (ACYLF+)(TL3FF+)(LSX0P4 | 128-B9 101--116-J9 |Enable M-register into
. X-register
CLYTR- |[129-J3 A TL4 R (TLAFF+)(ACYNX - )sekok 129-D3 101--116-L11 |Reset Y-register
FCYEF+ |l119-F10| A TL4 L (Set: (TL4AFF+)(EOINSH 119-D10 | 119-H9 Enable set FCYLF+ at
) next TLIFF+ )
EPYTS+ [129-L5 | A TL4 S (PISEX-)}EOCINSH(TL4AFF4H 129-D4 101--116-J11 |Enable P-register into
(0PGJS-) Y-register
MEMCI1+ [126-J11 | A TL4 (MEMC1-) 126-G11 | 150-C1 Enable set RCYF 1+
RCYF1+ [150-D1 | A TL4 S (MCSETH(MEMCI4}(RCYF1-)| 150-C2 | XXXX Start memory cycle
#0PG3C+) @120-F9 = (DPOLX-), etc.
(DPOLX-) = (LSX0PH (MO2FF+) @ 124-H11
*%*See WRINH Set and reset timing
#%% (ACYNX-) = ((ACYLF+)(LSX0P-}{CASOP-)(SCZRO0-)) - @ 129-A1
] | |




ENTER A-CYCLE FROM INSTRUCTION WORD FETCH
OR LAST INDIRECT ADDRESS CYCLE

F-CYCLE 74 THROUGH ENABLE MEMORY WRITE CYCLE RRCXX-
A-CYCLE T3
R 0« (M) CLMTR-
T L (A) ~ ADDER EASTL+
s ADDER ~ (M) ESMTS+
12
T3 ) =
R 0 - (Y) CLYTR-
S () =(Y) EPYTS+
i S START MEMORY ’ MEMC1+, RCYFI+
L|  SET F-CYCLE ENTRY F-F FCYEFR+
NEXT INSTRUCTION G
FETCH CYCLE 3 CYCLES
OP CODE 04
3304
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Instruction:

Store A (STA)

islajaiafaia ala ala
OP Code: 04 Type: MR, 2-cycle =
Description: (A) — (EA) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Execution Time (usec): 1.92
Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
ACYEF+ |119-F4 F TL4 L (TL4FF4(EOINS-)(FOI1CY+H 119-D5 119-H3 Set A-cycle at next TL1
[(MOIFF-) @ 119-B5]
RRCXX- [126-L6 F T L4 thru L (ACYEF+)(OPGWRH(WRINH-)| 126-F6 150-D6 Block STRBI1+ to enable
A ([TL3 L memory write cycle
CLMTR- |128-K8 A TL1 R (MCRSTH(HOLDM-)(TLIFF+| 128-K8 101--116-H9 |Reset M-register
EASTL+ |(127-L1 | A TL1 L (ACYEF+(TLATE-)(CASOP-)| 127-J1 101--116-A5 | Enable A-register to
(LSXOP-){10GRP-) adder
ESMTS+ |[128-H10| A TL1 S (RRCXX-)(MASTO-)(0OPGSM# | 128-F10| 101--116-G9 | Enable adder RnnPA+
(TL1FF+)(MCSET+) output into M-register
A TL2 L
A TL3 L
CLYTR- |129-J3 A TL4 R (TLAFF+)(ACYNX-)* 129-D3 101--116-L11 | Reset Y -register
EPYTS+ 129-15 A TL4 S (P1SEX-)(EOINSH(TL4FF+4 129-D4 101--116-J11 | Enable P-register into
(OPGJIS-) Y-register
FCYEF+ |119-F10{( A TL4 L (Set: (TL4FF+)(EOINS+)) 119-D10] 119-HI10 Enable set FCYLF+ at
next TLIFF+
MEMCI1+ [126-J11} A TL4 L (MEMC1-) 126-G11| 150-C1 Enable set RCYF 14
RCYFl+ |150-Dl A TL4 S (MCSET+)(MEMC1+) 150-C2 | XXXX Start memory cycle
(RCYF1-)

*(ACYNX-) = ((ACYLI;“+)(LSXOP-)(CASOP-)(SCZRO-))- @129-A1

|

I
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ENTER A-CYCLE FROM INSTRUCTION WORD FETCH
OR LAST INDIRECT ADDRESS CYCLE

S

F-CYCLE T4 THROUGH
A-CYCLE T3 ENABLE MEMORY WRITE CYCLE (RRCXX~)
0 - (M) CLMTR-
T L (X) ~ADDER EXSTL+
S ADDER -(M) ESMTS+
A
T2
A
13 s = (X) CLXTR-
S M) - (X) EMXTS+
R 0-(Y) CLYTR-
_ S ®) -(v) EPYTS+
T4 L [ENABLE SET MEMORY START F-F MEMCI1+
S START MEMORY CYCLE RCYF1+
L ENABLE SET F-CYCLE FCYEF+
‘} STX
ENTER FETCH CYCLE FOR NEXT 2 CYCLES
INSTRUCTION WORD ACCESS OP CODE 15
(IW)y =0
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Instruction: Store Index Register (STX) n 3 S IA :A : A I A : A ; A l A : A : A ]
OP Code: 15 Type: MR, 2-cycle ==
Description: (X)~ (EA) © Note: Bit2 of IW must 1 234567 89101 1213 141516
be reset
Execution Time (usec): 1.92
Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
ACYEF+ |119-F4 | F TL4 L (TLAFFH(EO0INS-)(F01CY) 119-D5 119-H3 Set A-cycle at next TL1
[(MOIFF-) @119-B5] .
RRCXX- |126-L6 | F TL4 L- | (ACYEF+)(0PGWRH(WRINH-)| 126-F6 150-D6 Block STRBI+ to enable
A TL3 L memory write cycle
EXSTL+ {128-K5 | A TL1 L (ACYEF+}{(TLATE-)(LSX0P4 | 128-H5 | 101--116-A5 | Enable X-register to
adder
CLMTR- |128-K8 | A TL! R {(MCRSTH(HOLDM-}TLIFF4H|{ 121-K8 101--116-H9 | Reset M-register
ESMTS+ |128-H10| A TL1 S (RRCXX-}MASTO-)(0PGSM+ | 128-F10| 101--116-G9 | Enable adder RnnPA+
(TLIFF+)(MCSET+) output into M-register
CLXTR- |128-F8 | A TL3 R (ACYLFH)(TL3FF+)(LSX0P4H | 128-B8 101--116-L8 | Clear X-register to
ONEs
EMXTS+ {128-H7 | A TL3 S (ACYLFH(TL3FF+)(LSX0P4) | 128-B8 101--116-J9 | Enable M-register into
X-register
CLYTR- |129-J3 A TL4 R (TLAFF+){ACYNX-)* 129-D3 101--116-L11 | Reset Y-register
FCYEF+ |119-F10| A TL4 . L (Set: (TL4FF+)(E0INSt)) 119-D10| 119-H9 Enable set FCYLF+
at next TL1FF+
EPYTS+ |129-1.5 | A TL4 S (PISEX-)(EOINSH(TL4FF+) 129-D4 101--116-J11 | Enable P-register into
(0PGJS-) Y-register
MEMCI+ |126-J11| A TL4 (MEMC1-) 126-G11| 150-Cl1 Enable set RCYF 1+
RCYF1+ 1150-D1 | A TL4 S (MCSETH{MEMCI1+)(RCYF1-)| 150-C2 | XXXX Start memory cycle
#(ACYNX-) = ((ACYLF+)(LSXO0P-){(CASOP-)(SCZRO0-))- @129-A1l
! | ! l :
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ENTER A-CYCLE FROM INSTRUCTION WORD

FETCH OR LAST INDIRECT ADDRESS CYCLE ACYEF+
T R 0 - (M) CLMTR-
T2 STROBE [EA] - (M) MMnnE-
T2 L (A) - ADDER EASTL+
> L (M)-,, = ADDER ENSHL+
(TLATE) L (M)-g_¢ ~ ADDER ENSLL+
L | FORCE CARRY TO ADDER EIKI7-
. I's= (D) CLDTR-
S ADDER - (D) ESDTS+
4
R 0 - (A CLATR-
5 D)_g = Ah_g EDAHS+
S (0)9—16 - (A)9-16 EDALS+
C OVERFLOW? }—NO——' CLEAR C-BIT
YES
T4
SET C-BIT
R 0 - (V) CLYTR-
S ®) - (V) EPYTS+
L |DEVELOP START MEMORY LEVEL MEMCI1+
L SET F-CYCLE ENTRY F-F FCYEF+

NEXT INSTRUCTION
FETCH CYCLE

suB
2 CYCLES
OP CODE 07

3498
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Instruction:
OP Code:

07

Subtract (SUB)
Type: MR, 2 cycles

s[ajaiafa)

A

LA la A

] IA]

1 2 3 4 5 6 7

8 9 10 11

12 13 14 15 16

Description: (A) —(EA) ~ (A)
OVF - (C)
Execution Time (ysec): 1.92
Signal Origin | Cyc Tim Clk Signal Component Origin Destination OperationA Description
CLMTR- [128-K8 | A TL1 R (MCRSTH(HOLDM-)(TLIFF+)| 128-K8 101--116-H9 | Clear M-register
MMnnE- [153/160 (SWnnA+)(STRB1+) 153/160 | 101--116-H8 |Memory data set into
M-register
EASTL+ |[127-L1 A TLATE L [(SUBOP-)] -(ACYLF+) 127-A1/| 101--116-A5 |Enable A-register to
) (TLATE+) Cl adder
ENSHL+ [127-L7 | A TLATE L (ACYLF+)(0PGNS+)(1RSO0P-) | 127-Cl1| 101--107-A9 | Enable M-(1-7)to adder
ENSLL+ |[127-L5 | A TLATE L (ACYLF+)(0PGNS+H({1RS0P-) 127-C11| 108--116-A9 | Enable M-(8-16)to adder
E1K17- 127-1.4 | A TLATE L (See gate AIB55-E) 127-36 116-D7-D9 Force carry to adder
CLDTR- |125-J5 A TL3 R (ANAOP-)(TL3FF4)(MCRSTH | 125-A6 101--116-E7 Clear D-register to
) ) ONEs
ESDTS+ 125-1L4 | A TL3 S (TL3FF+)(10GRP-)(MCSETH+) | 125-D6 101--116-D4- | Enable adder sum to
D8 D-register
CLATR- |[l122-H7 A TL4 R (ACYLF4)(0PGAAH(TL4AFF+) | 122-D3 101-~116-H5 | Clear A-register
EDAHS+ |l22-Ll1 A TL4 S (ACYLFHOPGAAH(TL4FF4 | 122-D3 101--108-G7 | Enable D-register to
A(1-8)
EDALS+ (l122-L2 | A TL4 S (ACYLF+(0PGAAH(TL4FF+) | 122-D3 109--116-G7 | Enable D-register to
R A (9-16)
CBITF+ |124-12 | A TL4 S (SUBOPH(TL4FFH(D00 =DO01)| 124-A4 124-1.2 Set CBITF"
(MCSETH
CBITF- |124-L1 A TL4 R (SUBOPH(D1VOP-)}(TL4FF4) 124-A1 124-L1 Reset CBITF
(MCRSTH
CLYTR- |129-J3 TL4 R (SCZROWTL4FFH(MCRSTH | 129-A1l 101--116-G7 | Clear Y-register
EPYTS+ |[129-L5 TL4 (PISEX-)(E0INSH(0PGJS-) 129-D4/| 101--116-K11 | Enable P-register to
H4 Y-register
MEMCI1+ [126=-J11 | A TL4 L (TL4AFFH(SPMOD-)(TLAFF-)| 126-F11| 150-Cl Enable set RCYF1+
HI1 .
RCYF1+ |[150-D1 A TL4 S (MCSET+(MEMCI1+)(RCYF1-} 150-C2 150-D1 Start memory cycle
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ENTER FROM PREVIOUS OPERATION

(FETCH CYCLE ENTRY ENABLED) FCYEF
R 0 ~(M), 1's - (D) CLMTR-, CLDTR~
n L| ®)+1 ~ADDER, 0 ~ (F) EPSLL+, E1K17-, CLFTL-
s ADDER (D) ESDTS+
STROBE [EA] ~m) MMnnE-
T2 R 0~ CLPTR-
s ©) () EDPTS-
o YES NO
&
" ——————(:j cBIT=1? 4:)——————
(TLATE)
L (A)+1 ~ ADDER EASTL+, EIKI7- (A) ~ ADDER EASTL+ (SEE NOTE)
(SEE NOTE)
R 1's (D) CLDTR-
T3 s ADDER (D) ESDTS+
R 0 - (A CLATR-
S ©)_g = Ay g EDAHS+
S (0)9-16 - (A)9-|6 EDALS+
YES OVERFLOW? NO
T {D00 # DO1)
s SET CBITF MCSET+ R RESET CBITF MCRST+
(SEE NOTE) (SEE NOTE)
R 0 -~ ™) CLYTR-
s ®) - EPYTS+
L [DEVELOP START MEMORY LEVEL MEMC1+
t|  SETF-CYCLE ENTRY F-F FCYER+
T T T Ty T e
NOTE: MISSING SIGNALS CAN BE NEXT INSTRUCTION . o
FOUND IN ACA ANALYSIS FETCH CYCLE sa00 OF CODE 141216
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Add C to A (ACA)

T

T T T

1 ion:
Instruction: 1!0;1:0[0,0,1 111'0
OP Code: 141216 Type: G, lcycle
Description: (A) + (C) — (A) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
———— OVF - (C)
Execution Time (usec): 0,96
Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
EPSLLA+ 128-H4 F TLATE L (FCYEFH(TLATE-) 128-F3 101--116-A10 | Enable P-register to
adder
E1K17- 127-1.4 | ¥ TLATE L (TLATE-) 127-J5 116-D7/D9 Force carry to adder
CLMTR- |128-K8 | F TL1 R (MCRSTH(HOLDM-)TL1FF+)| 128-K8 101--116-H9 | Clear M-register
CLDTR- [125-35 F TL1 R ({ICYEF-)(ACYEF-)(TL1FF+)| 125-A5 101--116-E7 | Clear D-register to
ONEs
CLFTL- |125-J7 I TL1 L (ICYEF-)(ACYEF-(TLIFF+H | 125-A5 120-B1 Clear F-register
. 121-A5 Clear shift counter
125-1L12 Clear AZZZZ F-F
ESDTS+ 125-L4 | F TL1 ] (ICYEF<)(ACYEF-)(TLIFF4) | 125-A5 101--116-D4- | Enable adder sum to
D8 D-register
CLPTR- |[129-J10 | F TIL2 R (FCYEFH)(TL2FF+)(SCZR0+) 129-D7/| 101--116-H10 | Clear P-register
(MEMAC-)(MCRST+) H9
E1K17- 127-L4 | ¥ |TLATE| L |(CBITFH(GENOPH(MOIFF4 | 127-C10/| 116-D7 Force carry to adder
(MISFF4) £4/36 | 117-B1
MMnnE- |153/160 (SWnnA-}STRB1+) 153/160 101--116-H8 | Memory data set into
M-register
EDPTS+ |129-L9 | F TL2 S (FCYEFH(TL2FFH(SCZR0H | 129-H9 101--116-D4- | Enable adder sum to
(MEMAC-)(MCSET+) bg D-register
EASTILA+ 127-1L.1 F TLATE L (GENOPH(TLATEH(MOZFF4) | 127-G11| 101--116-A5 | Enable A-register to
adder
EMSHL+ [127-1.8 | F TLATE L (GENOPH(TLATEH(MO2FF+H | 127-G11| 101--107-A8 | Enable M(1-7) to adder
ENSHL+ |127-L7 | F TLATE L (GENOPH(TLATEH(MOZFF+ | 127-G11| 101--107-A9 | Enable M-(1-7)to adder
EMSLL+ |127-L10] F TLATE L (GENOPH(TLATEH(MOZFF+ | 127-Gl1| 108--116-A8 | Enable M(8-16) to adder
ENSLL+ |127-15 | F TLATE L (GENOPH(TLATEH(MO2FF+) | 127-G11| 108--116-A9 | Enable M-(8-16)to adder
CLDTR- [125-J5 F TL3 R (TL3FFH(ACYLF-){MCRST+)| 125-D6 101--116-E7 | Clear D-register to
ONE s
ESDTS+ 125-1.4 | F TL3 S (TL3FFH(10GRP-}{MCSETH+) | 125-Dé 101--116-D4- [Enable adder sum to
D8 D-register
CLATR- [122-H7 | F TL4 R (MISFEFH(GENOAHTLAFFY) | 122-A3 101--116-H5 |Clear A-register
EDAHS+ [122-L1 B TL4 S (MISFFH(GENOCAH(TL4AFFH | 122-A3 101--108-G7 |Enable D-register to
A(1-8)
EDALS+ [122-1.2 iy TL4 ] (MISFEH{GENOA®TLAFFY) | 122-A3 109--116-G7 |Enable D-register to
A(9-16)
CBITF- [124-L1 F TL4 R (TLAFF+)(DIVOP-){GENOA+4) | 124-B1 124-1L.1 Clear CBITF at TL4
(MO9FFH(M1IFF-){MCRSTH with reset clock
CBITF+ [124-L2 F TI4 S (D00 3 DO1)TLAFF4) 124-B2/ | 124-12 Set CBITFF when
(GENOAH(MOIFFH)(MIIFF-)| C2 D00 # D01
{MCSET+)
CLYTR- {129-J3 P TL4 R (SCZROMTILAFF+)(MCRSTH | 129-D2 101--116-G7 |Clear Y-register
EPYTS+ |129-L5 | F TL4 S {PISEX-EOINSH(TL4FF+) 129-D4 101--116-K11 |Enable P-register to
(0PGIS-}(MCSETH Y-register
MEMCI+ |126-J11 | F T 1.4 L (TLAFFH(SPMOD-)(TLAFF-) | 126-F11/] 150-C1 Enable set RCYF 1+
H1l
RCYFI1+ ({150-D1 | F TL4 S (MCSETH(MEMCIH(RCYF1-)| 150-C2 150-D1 Start memory-cycle
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ENTER FROM PREVIOUS OPERATION FOVER
(FETCH CYCLE ENTRY ENABLED)
R 0 ~(M), 1's ~ (D) CLMTR-, CLDTR-
n t! ) +1 ~ADDER, 0 ~ (F) EPSLL+, EIK17-, CLFTL-
s ADDER ~(D) ESDTS+
STROBE [EA] - MMnnE-
2 R [ ) CLPTR-
] (D) ~(P) EDPTS-
12
& L |(A)+1 - ADDER EASTL+, EIK17-
3
—— ey T GENewm
R 1's - (D) CLDTR-
T3 s ADDER (D) ESDTS+
R 0~ (A CLATR-
S D)y_g = (A)y_g EDAHS+
s ©lo1s ~ Wo_ts EDALS+
T4
YES OVERFLOW? NO
(D00 # DO1)
s SET CBITF MCSET+ R RESET CBITF MCRST+
(SEE NOTE) : (SEE NOTE)
0 - (V) CLYTR-
®) - (V) EPYTS-

DEVELOP START MEMORY LEVEL| MEMC1+
SET F-CYCLE ENTRY F-F FCYEF+

-~ - »n ®

v

NEXT INSTRUCTION
FETCH CYCLE

AOA
1 CYCLE
OP CODE 141206

NOTE: MISSING SIGNALS CAN BE
FOUND IN AOA ANALYSIS

3407
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Instruction: Add ONE to A (A0A) 1Joj1iofJoro o171 L 0]
OP Code: 141206 Type: G, 1cycle 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Description: (4)+ 1 ~ (A)
OVF ~(C) Execution Time (psec): 0,96
Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
EPSLL+ |128-H4 | F TLATE L (FCYEF4#(TLATE-) 128-F3 101--116-A10 Englc:;le P-register to
a er
EIK17- 127-1L.4 | F TLATE L {TLATE-) 127-35 116-D7/D9 Force carry to adder
CLMTR- |[128-K8 | F TLI R {(MCRSTH(HOLDM-TL1FF+| 128-K8 101--116-H9 |Clear M-register
CLDTR- [125-J5 F TL1 R (1CYEF-)(ACYEF-)TLIFF4H | 125-A5 101--116-E7 Cle;;: D-register to
ONEs
CLFTL- {125-37 F TLI! L (ICYEF-)(ACYEF-(TLIFF4) | 125-A5 120-B1 Clear F-register
121-A5 Clear shift counter
125-L12 Clear AZZZZ F-F
ESDTS+ 125-1L.4 | F TL1 S (ICYEF-)(ACYEF-{TLIFF4) | 125-A5 101--116-D4- | Enable adder sum to
D8 D-register
MMnnE- [153/160 (SWnnA-)(STRB1+) 153/160 | 101--116-H8 | Memory data set into
M-register
CLPTR- |129-J10| F TL2 R (FCYEFH)(TL2FFH(SCZRO0+4) | 129-D7/| 101--116-H10 | Clear P-register
(MEMAC-)(MCRSTH H9
EDPTS+ |[129-1L9 | F TL2 S (FCYEF+}TL2FF+)(SCZRO0+) | 129-H9 101--116-Gl1 | Enable D-register to
(MEMAC-)(MCSET+) P-register
EASTL+ |127-L1 F TLATE L (GENOPH(TLATEH(MO2FF4) | 127-G11| 101--116-A5 | Enable A-register to
adder :
EMSHL+ [127-18 | F TLATE L (GENOPH(TLATEH(MO2FF+) | 127-Gl1| 101--107-A8 | Enable M(1-7) to adder
ENSHL+ |[127-L7 | F TLATE L (GENOPH(TLATEH(MO2FF+ | 127-G11| 101--107-A9 | Enable M-(1-7)to adder
EMSLL+ [127-L10| F TLATE L (GENOPH(TLATE+(MO2FF+) | 127-G11| 108--116-A8 | Enable M(8-16) to adder
ENSLL+ [127-L5 | F TLATE L (GENOPH(TLATEH(MO2FF+) | 127-Gl1| 108--116-A9 | Enable M-(8-16)to adder
E1KI17- 127-1.4 | F TLATE L (MI3FF-}(GENOPH(MOIFF4H | 127-C10/ 116-D7
(MIEFFL E4/76 117-B1 Force carry to adder
CLDTR- }125-J5 F TL3 R (TL3FF+)(ACYLF-)(MCRST+| 125-D6 101--116-E7 | Clear D-register to
ONEs
ESDTS+ 125-L4 | F TL3 s (TL3FFH(10GRP-)(MCSET+H| 125-Dé6 101--116-D4- | Enable adder sum to
D8 D-register
CLATR- |122-F7 | F TL4 R (MISFF+(GENOA+)(TLAFF4H | 122-A3 101--116-H5 |Clear A-Register
EDAHS+ 122-L1 = TL4 S (MlSFFL"GENOAH(TL‘IFF*') 122-A3 101--108-G7 Enable D-register to
A(1-8)
EDALS+ 122-1.2 F TL4 S (MISFF+)(GENOA+)(TL4FF+) 122-A3 109--116-G7 Enable D-register to
A(9-16)
CBITF- |124-L1 | F TL4 R (TLAFF+)(D1VOP-)(GENOA+)-| 124-A2 124-L1 Clear C-bit with reset
(MO9FF+)(MI!FF-) clock
(MCRST+)
CBITF+ [124-12 | F |TL4 S |[(D00 # DO1)(GENO0A+) 124-B2/ | 132-C7 Set C-bit when D00 #
(MO9FF+)(MI1IFF-)(TL4FF+) cz DOlL
(MCSETH+)
CLYTR- 129-33 F TL4 R (SCZRO+)(TL4FF+)(MCRST+) 129-D2 101--116-G7 Clear Y-register
EPYTS+ 129-15 F TL4 S (PISEX -}(Z0 NS TLA4AFFY 129-D4 101--116-K11 |Enable P-register to
(OPGJS-)(MCSET+) Y-register
MEMCIl1+ |126-J11| F TL4 L (TL4FF+)(SPMOD-)(TLAFF-) 126-F11/] 150-C1 Enable set RCYF I+
HI1l
RCYF1+ 150-D1 F TL4 S (MCSETYMEMCI+(RCYF 1-)] 150-C2 150-D1 Start memory cycle




ENTER FROM PREVIOUS OPERATION

(FETCH CYCLE ENTRY ENABLED)

FCYEF+

R 0 ~(M), 1's = (D) CLMTR-, CLDTR-
m t| (®)+1 ~ADDER, 0 - (F) EPSLL+, EIK17-, CLFTL-
s ADDER (D) ESDTS+
STROBE [eA] -w) MMnnE-
12 R 0~ (P) CLPTR-
s () ~(P) EDPTS-
T2
& L] (A) ~ADDER EASTL+
T3
(TLATE) (SEE NOTE)
s < (D) CLDTR-
13 s ADDER (D) ESDTS+
R 0~ (A), 0~ (Y) CLATR-, CLYTR-
s - EPYTS+
L|DEVELOP START MEMORY LEVEL MEMC1+
L SET F-CYCLE ENTRY FF FCYEF+

NEXT INSTRUCTION
FETCH CYCLE

CAL
NOTE: MISSING SIGNALS CAN BE 1 Cyae
FOUND IN CAL ANALYSIS OP CODE 141050

3401
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Instruction: Clear Left Half (CAL)
Type: G, 1 cycle

OP Code: 141050

1Jojo, 01707 1Jo 0o

Description: 0——(A)1 . 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Execution Time (usec): 0.96
Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
EPSLL+ |128-H4 | F TLATE L {(FCYEFH(TLATE-) 128-F'3 101--116-A10 | Enable P-register to
adder
E1KI17- 127-14 | F TLATE L (TLATE-) 127-35 116-D7-D9 Force carry to adder
CLMTR- [128-K8 | F TL1 R (MCRST+}{HOLDM-NTLIFF)| 128-K8 | 101--116-H9 | Clear M-register
CLDTR- |125-J5 F TL1 R (ICYEF-)(ACYEF-)TLIFF4) | 125-A5 101--116-E7 | Clear D-register to
ONEs
CLFTL~- |125-37 F TL1 L | (I1CYEF-{ACYEF-)TLIFF4 | 125-A5 | 120-B1l Clear F-register
121-A5 Clear shift counter
125-L.10 Clear AZZZZ F-F
ESDTS+ [125-14 | F TL1 S (ICYEF-)(ACYEF-)(TLIFF4 | 125-A5 101~-116-D4- | Enable adder sum to
D8 D-register
MMnnE- |153/160 (SWnnA+)(STRB1+) 153/160 | 101--116-H8 | Memory data set into
M-register
CLPTR-~ |129-J10| F TL2 R (EDPTLH(MCRST+)* 129-H10| 101--116-H10 | Clear P-register
EDPTS- |129-19 | F TL2 S (EDPTLH(MCSET+) 129-H9 | 101--116-Gl1l | Enable D-register into
P-register
EASTL+ [127-L1 | F TLATE L (GENOPH(TLATE+H(MO2FF+ | 129-G11| 101--116-A5 | Enable A-register to
adder
EMSHL+ [127-1L8 | F TLATE| L (GENOPH(TLATEH(MO2FF+4 | 127-Gl1| 101--108--A8 | Enable M(1-7) to adder
ENSHL+ [127-L7 | F TLATE| L (GENOPH(TLATEH(MO2FF4) | 127-G11| 101--108-A9 | Enable M-(1-7) to adder
EMSLL+ {127-L10| F TLATE| L (GENOPH(TLATE+(MO2FF4) | 127-G11| 109--116-A8 | Enable (M(8-16)toadder
ENSLL+ |127-1L5 | F TLATE| L (GENOPHTLATE+)(MO2FF+) | 127-Gl1| 109--116-A9 | Enable M-(8-16)to adder
JAMKN- [127-J3 F TLATE| L (GENOPH(MOIFFH(MO2ZFFY) | 127-C2 101--116-D6é |Force carry network to
ZERO ’
CLDTR- [127-35 F TL3 R (TL3FFH(ACYLF-) 125-D6 | 101--116-E7 |Clear D-register to
ONEs
ESDTS+ |125-1L4 | F TL3 S (TL3FF4(10GRP-) 125-D6 | 101--116-D4- | Enable adder sum to
D8 D-register
CLATR- |122-H7 | F TL4 R (GENOAH(MIIFFH(TL4FF4) | 122-D5 101--116-H5 | Clear A-register
CLYTR- [129-J3 F TL4 R (ACYNX-)TLAFFH(MCRSTH| 129-D3 101--116-L11 | Clear Y-register
EDALS+ (l22-12 | F TL4 S (GENOAH(MIUFFH(MI3FF4) 129-D5/ | 109--116-G7 |Enable D-register to
H2 A(9-16)
EPYTS+ |[l129-L4 | F TL4 S (PISEX-{EO0INSH{0PGJS-) 129-D4/ | 101--116-KI1 | Enable P-register to
H4 Y-register
MEMC1+ [126-J11 | F TL4 L (TLAFFH(SPMOD-}(TLAFF-) | 126-F11/ 150-Cl Enable set RCYF 1+
H1l
RCYFl+ |150-D1 | F TL4 S (MCSETH(MEMCIH{RCYF1-)| 150-C2 150-D1 Start memory cycle
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ENTER FROM PREVIOUS OPERATION FCYEFR+
(FETCH CYCLE ENTRY ENABLED)

R 0 ~(M), 1*s < (D) CLMTR-, CLDTR-
m L (P)+1 ~ ADDER, 0 ~ (F) EPSLL+, EIK17-, CLFTL-
: s ADDER ~(D) ESDTS+ '
STROBE [EA] ~w) MManE-
12 R 0~ CLPTR-
s (®) ~() , EDPTS-
12
7&3 L| (A) ~ADDER EASTL+
(TLATE#) (SEE NOTE)
: R s (D) CLDTR-
& s ADDER (D) ESDTS+
R 0<(A), 0=(Y) CLATR-, CLYTR-
» s ©).g ~ Ag EDAHS+
s ) () EPYTS+
L|DEVELOP START MEMORY LEVEL MEMCI+
L SET F-CYCLE ENTRY FF FCYEFR+

NEXT INSTRUCTION

FETCH CYCLE
CAR
s 1 CYCLE
NOTE: MISSING SIGNALS CAN BE OP CODE 141044

FOUND IN CAR ANALYSIS

3400
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T 1

Instruction: Clear Right Half (CAR) [1]ifo,0Jojo31]oj0 01,0 0 1 0, 0]
OP Code: 141044 Type: G, 1cycle
4 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Description: 0 —(A)
9-16
Execution Time (usec): 0,96
Function | Origin | Cyc Tim Clk Boolean Expression Origin Destination Operation Description
EPSLL+ |[128-H4 | F TLA L (FCYEFH(TLATE-) 128-F3 101--116-A10 | Enable P-register to
adder
E1K17- 127-1.4 | F TLATE L (TLATE-) 127-35 116-D7-D9 Force carry to adder
CLMTR- |128-K8 | F TL1 R (MCRSTH(HOLDM-)(TLIFF+| 128-K8 101--116-H9 | Clear M-register
CLDTR- |125-J5 F TL1 R (1CYEF-)(ACYEF-}(TLIFF+ | 125-A5 101--116-E7 | Clear D-register to
ONEs
CLFTL- [125-37 F TLI L (ICYEF-ACYEF-)TLIFF+4 | 125-A5 120-B1 Clear F-register
121-A5 Clear shift counter
. 125-L10 Clear AZZZZ FF
ESDTS+ 125-L4 | F TL1 S (ICYEF-)(ACYEF-)(TLIFF4 | 125-A5 101--116-D4- | Enable adder sum to
D8 D-register
MMnnE- |[153/160 {(SWnnAH)(STRB1+ 153/160 | 101--116-H8 |Memory data set into
M-register
CLPTR- [129-J10 | F TL2 R (EDPTL+)(MCRSTH* 129-H10| 101--116-H10 | Clear P-register
EDPTS- (129-1L9 | F TL2 S (EDPTL+H(MCSETH 129-H9 101--116-Gll | Enable D-register into
. P-register
EASTL+ |127-L1 | F TLATE L | (GENOPH(TLATEH(MO2FF4) | 129-G11| 101--116-A5 |Enable A-register to
adder
EMSHL+ (127-1.8 | F TLATE L (GENOPH(TLATE+H(MO2FF+) | 127-Gll| 101--108-A8 |Enable M(1-7) to adder
ENSHL+ |[127-L7 | F TLATE L (GENOPH(TLATE+(MO2FF+ | 127-Gl11| 101--108-A9 | Enable M~(1-7)toadder
EMSLL+ [127-L10| F TLATE L (GENOPH(TLATE+H)(MO2FF4) | 127-G11| 109--116-A8 |Enable M(8-16)toadder
ENSLL+ ([l127-15 | F TLATE L (GENOPH{TLATE+(MO2FF4) | 127-G11| 109--116-A9 |Enable M-(8-16)to adder
JAMKN- }127-J3 F TLATE L (GENOPH(MOIFFH(MO2FF4 | 127-C2 101--116-D6 |Force carry network to
ZERO
CLDTR- |127-35 F TL3 R (TL3FFH(ACYLF-) 125-Dé6 101--116-E7 |Clear D-register to
ONEs
ESDTS+ 125-L4 | F TL3 S (TL3FFH(10GRP-) 125-D6 101--116-D4- | Enable adder sum to
D8 D-recgister
CLATR- |122-H7 | F TL4 R (GENOAH(MIIFFH(TL4FF4 | 122-D5 101--116-H5 | Clear A-register
CLYTR- [129-J3 F TL4 R (ACYNX-TL4FF4H(MCRST+| 129-D3 101--116-L11| Clear Y-register
EDAHS+ |[122-L1 | F TL4 S (GENOA+)(MI11FF+(MI14FF4) | 122-D5/| 101--108-G7 | Enable D-register to
. F2 A-register 1-8
EPYTS+ |[129-14 | F TL4 s (PISEX-}(E0INSH{0PGJS-) 129-D4/ | 101--116-Kl11 | Enable P-register to
H4 Y-register
MEMCIl+ [126-J11 | F TL4 L (TLAFFH(SPMOD-)(TLAFF-)| 126-F11/ 150-Cl Enable set RCYF 1+
Hl1l1
RCYF1l+ |[150-D1 | F TL4 ) (MCSETH(MEMCI1H#(RCYF1-) 150-C2 150-D1 Start memory cycle
*See gate A1A44-F at 129-D8 for EDPTL+
1 | 1 I
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ENTER FROM PREVIOUS OPERATION

(FETCH CYCLE ENTRY ENABLED) FCYEF+
R 0-(M), s - ®@) CLMTR-, CLDTR-
T L]  ®)+1 ~ADDER, 0 ~ (F) © EPSLL+, E1K17-, CLFTL-
s ADDER (D) ESDTS+ :
. 4
STROBE [EA] -(m) MManE-
2 R [ ) CLPTR-
s (D) ~(P) EDPTS-
T2 {
::; t| (o) ~ADDER EASTL+, JAMKN-
— __(mATEy) — _
R 1's - (D) CLDTR-
™ s ADDER = (D) ESDTS+
L 0 - (A), CLAIL+
L (), ~ (A) EDAIL+
T4 R 0 - (Y) CLYTR-
s ®) - EPYTS+
L |DEVELOP START MEMORY LEVEL MEMCI1+
s|  SET F-CYCLE ENTRY F-F FCYEF+

NEXT INSTRUCTION _
FETCH CYCLE CHS
1 CYCLE
OP CODE 140024

8480
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Instruction:

OP Code:

140024

Complement A Sign (CHS)
Type: G, 1cycle

N EH

ofojofofojol 0o 1

T i ¥
lolllolo

s 1 2 3 4 5 6 7 8 10 11 12 13 14 15 16
Description: ONE's complement of (A)=(a)) ’
Execution Time (usec): 0.96
Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
EPSLL+ |128-H4 | F TLATE L (FCYEFH(TLATE-) 128-F3 101--116-A10 | Enable P-register to
adder
EIK17- 127-14 | F LAT L (’J%‘LATE-) 127-C3/| 116-D7/D9 Force carry to adder
Jé
CLMTR- [128-K8 | F TL1 R (MCRSTH{HOLDM-)(TLIFFH | 128-K8 101--116-H9 | Clear M-register
CLDTR- [125-J5 P TL1 R (ICYEF-(ACYEF-)(TL1FFH | 125-A5 101--116-E7 | Clear D-register to
ONEs
CLFTL- |[125-J7 B TL1 L (ICYEF-)(ACYEF-)(TLIFF+)| 125-A5 120-B1 Clear F-register
121-AS Clear shift counter
125-L12 Clear AZZZZ F-F
ESDTS+ 125-14 | F TL1 S (ICYEF-{ACYEF-TLIFFH | 125-A5 101--116-D4- | Enable adder sum to
D8 D-register
MMnnE- |153/160 (SWnnA-){(STRB1+) 153/160 | 101--116-H8 | Memory data set into
M-register
CLPTR- [129-J10| F TL2 R (FCYEFH)(TL2FFH)(SCZRO+) | 129-D7/| 101--116-H10 | Clear P-register
(MEMAC-)}MCRST+) H9
EDPTS+ [129-L9 | F TI.2 ] (FCYEFH({TL2FFH(SCZRO+) | 129-H9 101--116-Gll | Enable D-register to
(MEMAC-)}{MCSET+) P-register
EASTL+ |127-L1 | F TLATE L See gate A1E37-D 127-C2 101--116-A5 | Enable A-register to
adder
JAMKN- }127-J3 F TLATE L See gate AIE37-D 127-C2 101--116-D6 | Jam carry network
117-B/D
CLDTR- [125-75 F TL3 R (TL3FFH(ACYLF-)(MCRSTH| 125-D5 101--116-E7 | Clear D-register to
ONEs
ESDTS+ 125-1.4 | F TL3 S (TL3FF+)(10GRP-}MCSET+) | 125-A5 101--116-D4- | Enable adder sum to
D8 D-register
CLAIL+ |[130-H1l| F TL4 L (GENOAH(TLAFFH(MI4FF4) | 130-F9 101-H3 Clear A-register bit 1
EDAlIL+ |130-H10} F TL4 L (GENOA+}(TLAFFH{MI14FF+) | 130-F9 101-Hé Enable D-register bit 1
into A-register bit 1
CLYTR- [129-J3 B TL4 (SCZROWTLAFFH(MCRSTH | 129-D2 101--116-G7 |Clear Y-register
EPYTS+ |[129-15 | F TL4 S (PISEX-)(ECINS+TLAFFYH 129-D4 | 101--116-Kl1l [Enable P-register to
(OPGJIS-)(MCSET+) Y-register
MEMCIl+ [126-J11 ] F TL4 L (TLAFF+#(SPMOD-){TLAFF-) | 126-F11/] 150-C1l Enable set RCYF1+
HIl
RCYFl+ [150-Dl | F TL4 S (MCSETH(MEMCI+}(RCYF1-)| 150-C2 150-D1 Start memory cycle
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T

T2

13

T4

ENTER FROM PREVIOUS OPERATION
(FETCH CYCLE ENTRY ENABLED)

R 0<(M), I's - ()

L| (@) +1 ~ADDER, 0 - (F)

s ADDER (D)
STROBE [eA] -m)

R 0-@®

s (D) -()

R 1's < (D)

s ADDER (D)

R 0 - (A)

S|0)_g ~ (A)y_g, P14, Wg6
R = (Y)

S ®) - (Y)

L| DEVELOP START MEMORY LEVEL
s SET F-CYCLE ENTRY F-F

FCYEF+

CLMTR-, CLDTR-
EPSLL+, EIK17-, CLFTL-
ESDTS+

MMnnE-
CLPTR-
EDPTS-

CLATR-

EDAHS+, EDALS+
CLYTR-

EPYTS+

MEMC1+

FCYEF+

3483

NEXT INSTRUCTION
FETCH CYCLE

2-44

' CMA
1 CYCLE
OP CODE 1401401



Instruction: Complement A (CMA)

T T j
OP Cod 140401 T G, 1 1 '0'0[0‘011
ode: ype: G, 1cycle
s s : v 12 13 14 15 16
Description: ONE's complement of (A) — (A)
Execution Time (ysec): 0,96
Signal Origin | Cyc Tim Clk Signal Component Origin Destination COperation Description
EPSLL+ 128-H4 F TLATE L (FCYEFH(TLATE-) 128-F3 101--116-A10 | Enable P-register to
adder
EIKI17- 127-14 F LATE L (TLATE.) 127-C3/ 116-D7-D9 Force carry to adder
} Jé
CLMTR- |128-K8 F TLI R (MCRSTH(HOLDM-)NTLIFF4)| 128-K8 101--116-H9 | Clear M-register
CLDTR- [125-J5 F TL1 R (ICYEF-(ACYEF-)TLIFF#| 125-A5 101--116-E7 Clear D-register to
ONEs
CLFTL- [125-37 F TL1 L (1ICYEF-)(ACYEF-}(TLIFF+)| 125-A5 120-B1 Clear F-register
121-A5 Clear shift counter
125-L12 Clear AZZZZ F-F
ESDTS+ 125-1.4 F TLI1 S (ICYEF-{ACYEF-{TLIFF4#| 125-A5 101--116-D4< | Enable adder sum to
T D8 D-register
MMnnE- |[153/160 (SWnnA )(STRB1+) 153/160 | 101--116-H8 | Memory data set into
M-register
CLPTR- |[129-J10| F TL2 R (FCYEF4(TL2FFH(SCZR04) 128-D7/ 101--116-H10| Clear P-register
(MEMAG-){MCRST+) H9
EDPTS+ 129-1L.9 F TL2 S (FCYEF#(TL2FF4)(SCZR0+4) | 129-H9 101--116-G11 | Enable D-register to
(MEMAC-)(MCSET+H P-register
EASTL+ 127-L1 B TLATE L See gate A1E37-D 127-C2 101--116-A5 | Enable A-register to
R adder
JAMKN- |127-J3 F TLATE L | See gate AIE37-D 127-C2 | 101--116-D6é | Jam carry network
117 B/D -
CLDTR- [125-J5 F TL3 R (TL3FFH(ACYLF-)(MCRST+) 125-D5 101--116-E7 Clear D—regist'er to
. . ONEs
ESDTS+ 125-1.4 F TL3 S (TL3FF+(10GRP-)(MCSET+)| 125-A5 101--116-D4-~ | Enable adder sum to
} D8 D-register
CLATR- |122-H7 | F |TL4 R | (MI6FF+H(GENOAH(TLAFFY) | 122-A3 | 101--116-H5 | Clear A-register
(MCRST+)
EDAHS+ 122-L1 F TL4 S (M16FF4)(GENOA+)(TL4FF4H | 122-A3 101--108-G7 |Enable D-register to
{(MCSET+ A(1-8)
EDALS+ 122-1.2 F TL4 S (M16FF+)(GENOA+)(TL4FF+) 122-A3 108--116-G7 |Enable D-register to
(MCSET+ . A(9-16)
CLYTR- [129-33 F TL4 R (SCZROH(TLAFFH(MCRSTH | 129-D2 101--116-G7 Clear Y-register
EPYTS+ 129-1L5 F TL4 S (PISEX-NEOINSH(TL4FF4 129-D4 101--116-K11 |Enable P-register to
(OPGJS-)(MCSETY) ’ Y-register
MEMCI+ [126-J11 | F TL4 L (TLAFF4)(SPMOD-}TLAFF-) | 126-F11| 150-C1 Enable set RCYF 1+
Hl1l
RCYF1+ 150-D1 F TL4 S (MCSETH(MEMC1#(RCYF1-)| 150-C2 150-D1 Start memory cycle
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ENTER FROM PREVIOUS OPERATION FCYER+
(FETCH CYCLE ENTRY ENABLED)

- — . G cm— | G e | G e | s avne o Gmmamey | s | o | eowom | e | e | eoecos | e | s | csmes | e | o s

R 0 ~(M), 1's - (D) CLMTR-, CLDTR-
n L] (®)+1 < ADDER, 0 - (F) EPSLL+, E1K17-, CLFTL-
'S ADDER ~(D) ESDTS+
4
STROBE [eA] - MMnnE-
T R 0~ CLPTR-
s (D) ~(P) EDPTS-
13 R I's ~ (D) CLDTR-
T R 0 < (A), 0<(Y) CLATR-, CLYTR-
s ®) - EPYTS+
L [DEVELOP START MEMORY LEVEL MEMC1+
L SET F-CYCLE ENTRY FF FCYEF+

NEXT INSTRUCTION
FETCH CYCLE
CRA

1 CYCLE

NOTE: MISSING SIGNALS CAN BE OP CODE 140040

FOUND IN CRA ANALYSIS.



Instruction:

OP Code:

140040

Type: Generic, 1 cycle

Description: 0s -{(A)l_m

Clear A-register (CRA)

1 2 3 4 5 6 7 8 9 10 11 12 13

0o ,0,0]1

0

L 0foTo

1 0]

14 15 16

Execution Time (uysec): 0.96
Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
EPSLL+ 128-H4 F TLATE L (FCYEF+){TLATE-) 128-F3 101--116-A10 | Enable P-register to
adder
E1K17+ 127-1L.4 F TLATE L (TLATE-) 127-35 116-D7/D9 Force carry-in to bit 16
CLMTR- |128-K8 F TL1 R (MCRST+(HOLDM-)TLIFF+#| 128-K8 101--116-H9 |Reset M-register
CLDTR- |[125-J5 F TLI R (ICYEF-)(ACYEF-)(TLIFF4) | 125-A5 101--116-E7 Clear D-register to
ONEs
CLFTL- [125-J7 TL1 L (ICYEF-)(ACYEF-)(TLIFF+)| 125-A5 120-B1 Reset F-register
' 121-A5 Reset shift counter
F TL1 L (ICYEF-)(ACYEF-}TLIFF+)| 125-A5 125-1L.10 Reset AZZZZ+
ESDTS+ 125-1L4 F TLI1 S (ICYEF-)ACYEF-)(TLIFF4) | 125-A5 101--116- Enable adder sum to
D4/D6/D8 D-register
MMnnE- [153/160 (SWnnA+(STRB1+) 153/160 | 101--116-H8 |Memory data set into
M-register
CLPTR- [129-J10 | F TL2 R (EDPTL+)* 129-F9 101--116-H10 |Reset P-register
EDPTS+ 129-1L9 F TL2 S (EDPTL+ )% 129-F9 101--116-G11 | Enable D-register into
P-register
CLDTR- |[125-J6 F TL3 R (TL3FFH(ACYLF-) 125-Dé 101--116-E7 Clear D-register to
) ONEs
CLATR- [122-J7 F TL4 R (CLATLA)(MCRSTH)*x* 122-F17 101--116-H5 |Reset A-register
CLYTR- (129-J3 F TL4 R (ACYNX-NTL4FFH(MCRSTH | 129-D3 | 101--116-L11 |Reset Y-register
EPYTS+ |[129-L5 F TL4 S (PISEX-)EOINSH(TL4FF4H 129-D4 101--116-J11 |Enable P-register into
(0PGJS-) Y-register
MEMCI1+ |126-J11 | F TL4 L (MEMC 1= )% 126-G11 | 150-C1 Enable set RCYF 1+
RCYFl+ |[150-D1 | F TL4 s (MCSETH(MEMCI+(RCYF1-)| 150-C2 | XXXX Start memory cycle
FCYEF+ |119-F10 F TL4 L (Set: (TL4FFH(EOINS+) 119-D10| 119-H9 Enable set FCYLF+ at

*(EDPTL+ @129-F9
**(CLATLH @ 122-F7

*¥% (MEMC1-) @ 126-Gl1 = (TL4AFF+H(SPMOD-){(10GRPH(FCYLF4-)

= (FCYEFH(TL2FF+(SCZRO+)(MEMAC-) @ 129-D8
= (GENOAH(MI1IFF+(TLAFF4 @ 122-C5

next TLIFF+
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T

© e s e cm—— ey | S

T2

i e e — — —— —— ———

& commn e e o s e —

13

T4

ENTER FROM PREVIOUS OPERATION
(FETCH CYCLE ENTRY ENABLED)

R 0 (M), 1's = (D)

L| () +1 ~ADDER, 0 - (F)
s ADDER (D)

STROBE [eA] -
R 0~
s (©) -

L| (A) ~ADDER

A

R 1's - (D)
s ADDER (D)
L 0 - (A)
s (D), ~ CBITFF
R 0 ~(Y)
s ®) -
L |DEVELOP START MEMORY LEVEL
s SET F-CYCLE ENTRY F-F

FCYEF+

CLMTR-, CLDTR-
EPSLL+, EIK17-, CLFTL-
ESDTS+ :

MMannE-
CLPTR-
EDPTS-

EASTL+
(SEE NOTE)

CLAIL+
(SEE NOTE)
CLYTR-
EPYTS+
MEMCL+
FCYEF+

NEXT INSTRUCTION
FETCH CYCLE

NOTE: MISSING SIGNALS CAN BE

3481

FOUND IN CSA ANALYSIS

2-48

CSA
1 CYCLE -
OP CODE 140320



T

Instruction: Copy Sign and Set Sign Plus (CSA) { 1 l 1 FG; 0 lo: 0"; 0 Io : 1 : 1 l HE ,‘ 0 0 : 0 : 0
OP Code: 140320 Type: G, 1cycle :
s 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Description: (A)1 -C, 0~ (A)l
Execution Time (usec): 0. 96
Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
EPSLL+ |128-H4 { F |TLATE L (FCYEF+H(TLATE-) 128-F3 101--116-A10 | Enable P-register to
adder
E1KI17- 127-1.4 | F TLATE L (TLATE-) 127-C3/|116-D7-D9 Force carry to adder
Jé
CLMTR- |128-K8 | F TL1 R (MCRSTH(HOLDM-}(TLIFF+| 128-K8 101--116-H9 | Clear M-register
CLDTR- [125-J5 | F |TLl R | (ICYEF#(ACYEF-}(TLIFF4 | 125-A5 | 101--116-E7 |Clear D-register to
ONEs
CLFTL- |125-J7 F TL1 L (ICYEF-)(ACYEF-)(TLIFFH | 125-A5 120-B1 Clear F-register
121-A5 Clear shift counter
125-L12 Clear AZZZZ F-F
ESDTS+ 125-14 | F TL1 S (ICYEF-)}{ACYEF-}(TLIFFH | 125-A5 101--116-D4- | Enable adder sum to
D8 D-register
MMnnE- |153/160 (SWnnA-)(STRB14) 153/160 | 101--116-H8 | Memory data set into
M-register
CLPTR- [129-J10| F TL2 R (FCYEF+)({TL2FF+)(SCZRO0+) | 129-D7/| 101--116-H10 | Clear P-register
(MEMAC-)(MCRSTH+ H9 .
EDPTS+ |129-19 | F TL2 S (FCYEFH(TL2FFH(SCZRO0+)| 129-H9 101--116-G11 | Enable D-register to
(MEMAC-)(MCSET+ P-register
EASTL+ |127-L1 F TLATE L (See gate AIE37-DV 127-C2 101--116-A5 | Enable A-register to
gate A1C43A) 117 B/D adder
JAMKN- [127-73 F TLATE L (See gate AlE37-DV 127-C2 101--116-Dé | Jam carry network
gate A1C434A)
EMSHL+ |127-1L8 | F TLATE L (GENOPH(TLATE+)(MO2FF+4) | 127-G11| 101--107-A8 | Enable M(1-7) to adder
) (MO9FF+)
ENSHL+ |[127-L7 | F TLATE L (GENOPH)(TLATE+(MO2FF+)| 127-G11| 101--107-A9 | Enable M-(1-7)to adder
(MOSFF+)
EMSLL+ |127-L10| F TLATE L (GENOPH(TLATEH(MO2FF+ | 127-Gl1| 108--116-A8 | Enable M(8-16) to adder
(MO9FF+)
ENSLL+ |127-L5 | F TLATE L (GENOPH(TLATE+)(MO2ZFFY) | 127-Gl 108--116-A9 | Enable M-(8-16)to adder
(MO9FF4H
CLDTR- |[125-15 F TL3 R (TL3FFH(ACYLF-)(MCRST+H | 125-D5 101--116-E7 |Clear D-register to
‘ ' ONEs
ESDTS+ (125-1L4 | F TL3 S (TL3FFH(10GRP-)(MCSETH+) | 125-A5 101--116-D4- |Enable adder sum to
) D8 D-register
CLAIL+ |[130-HI1| F TL4 L (GENOA+)(TLAFF4)(MI0FF+ | 130-F11 | 101-H3 Clear A-register bit 1
Dl -C 124-1.2 | F TL4 S (GENOA+)/(TL4FFH(M10FF4) | 124-D9 124-1L.2 Set D1 into C-bit
(MI2FF+)(DOIFF+)
CLYTR- |129-J3 F TL4 R (SCZRO+NTL4FFH(MCRSTH | 129-D2 101--116-G7 |[Clear Y-register
EPYTS+ |[129-15 | F TL4 S {PISEX-)(EOINSH(TL4FF+) 129-D4 101--116-K11 |Enable P-register to
(OPGJS-YMCSET+) Y-register
MEMCIl+ [126-J11 | F TL4 L (TL4FF+)(SPMOD-) (T LAFF-) 126117‘11 150-C1 Enable set RCYF1+
. H1
RCYF.H 150-D1 | F TL4 S (MCSET+H(MEMCI4(RCYF1-)| 150-C2 150-D1 Start memory cycle
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ENTER FROM PREVIOUS OPERATION FCYEF+
(FETCH CYCLE ENTRY ENABLE)

R 0 - (M), I's~(D) CLMTR-, CLDTR-
n L] ®+1 ~ ADDER, 0 ~ () EPSLL+, EIK17-, CLFTL-
s ADDER - (D) ESDTS+
- )
STROBE EA] -~ (M) MMnnE-
T2 R 0~ () CLPTR-
s (D) - (P) EDPTS+
13
L SET INTERRUPT SET P1
R 0~ () CLYTR-
T4 s ®) =) EPYTS+
L |DEVELOP START MEMORY LEVEL MEMC1+
s|  SET F-CYCLE ENTRY F-F FCYEF+

NEXT INSTRUCTION
FETCH CYCLE f"éﬁ(as
OP CODE 000401

3499
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Instruction:

QP Code:

000401

Enable Program Interrupt (ENB)
Type: G, 1 cycle

Description: Set machine status to permit interrupt

T [

ololol

0Jo,o0,

8 9 10

11

12

13 14 15

Execution Time (usec): 0.96

Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
EPSLL+ |[128-H4 | F LAT L (FCYEF+)(TLATE-) 128-F3 101--116-A10 | Enable P-register to
: adder
EIK17- 127-1L4 | F TLATE| L (TLATE-) 127-C3/| 116-D7-D9 Force carrv to adder
J6
CLMTR- |128-K8 | F TL1 R (MCRSTH(HOLDM-)TLIFF+| 128-K8 101--116-H9 | Clear M-register
CLDTR~ [125-J5 F TL1 R (ICYEF-)(ACYEF-)(TLIFF4H | 125-A5 101--116-E7 | Clear D-register to
ONEs
CLFTL 125-37 F TL1 L (ICYEF-(ACYEF-)(TLIFF+# | 125-A5 120-B1 Clear F-register
121-A5 Clear shift counter
} . 125-L12 Clear AZZZZ F-F
ESDTS+ 125-14 | F TL1 S (ICYEF-)(ACYEF-)(TLIFFH | 125-A5 101--116-D4- | Enable adder sum to
D8 D-register
MMnnE- |153/160 (SWnnA-){STRB1+) 153/160 | 101--116-H8 | Memory data set into
M-register

CLPTR~. |129-J10 | F TL2 R (FCYEF+{(TL2FFH(SCZRO+) | 129-D7/| 101--116-H10 | Clear P-register
(MEMAC-}{MCRST+) H9

EDPTS+ [129-19 | F TL2 S (FCYEFH)(TL2FF+(SCZRO+) | 129-H9 101--116-G11 | Enable D-register to
(MEMAC-){MCSET+) P-register

SET Pl 134-44 | F TL4 L (GENOBH({TL4FF+H(MOSFF+) | 134-A4 | 134-C4 Permit interrupt

CLYTR- [129-J3 F TL4 R (SCZROH(TLAFFH(MCRSTH | 129-D2 101--116-G7 | Clear Y-register

EPYTS+ |[129-L5 | F TL4 S (PISEX-}(EOINSH(TL4FF+) 129-D4 | 101--116-K11 | Enable P-register to
(OPGJIS-)(MCSET+} Y-register

MEMCI1+ [126-J11 | F TL4 L (TLAFFH(SPMOD-){TLAFF-) | 126-F11/ 150-Cl Enable set RCYF 1+

H11
RCYF1l+ ([150-Dl | F TL4 S (MCSETH{MEMCI14)(RCYF1-)| 150-C2 150-D1 Start memory cycle
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ENTER FROM PREVIOUS OPERATION

(FETCH CYCLE ENTRY ENABLE) FCYER+
R 0 - (M), Vs (D) CLMTR-, CLDTR-
m LI (P)+1 < ADDER, 0 - (F) EPSLL+, EIK17-, CLFTL-
s ADDER - (D) ESDTS+
STROBE [eAl - (M) MMnnE-
R () CLPTR-
s ) - @) EDPTS+
R CLEAR RUNFF SCZRO-
s (SC) + 1 =(SC) _INCSC+
T2 l
HALT
l &
L SET RUNFF 2';2%
}?Lirg L (A) - ADDER EASTL+
(SEE NOTE)
R 's = (D) CLDTR-
s ADDER - (D) ESDTS+
L| REPEAT T2 [RPTT2-
C AZZZZ = )
= ) 3
- NO s 1's = SC EICTS-
L SET AZZZZ SETAZ+
{
L ENTER T4 RPTT2-
R 0~ (V) CLYTR-
T4 s ® - EPYTS+
L |DEVELOP START MEMORY LEVEL MEMC1+
L | SET F-CYCLE ENTRY F-F FCYER+
NEXT INS‘I’RU&TIEON wr
FETCH CY OP CODE 000 000

NOTE: MISSING SIGNALS CAN BE
FOUND IN HLT ANALYSIS

8489
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Instruction: Halt (HLT) 0 [o : o: 0 l 0 : 0 ; 0 l 0 : 0 ﬂ
OP Code: 000000 Type: G, 1.5 cycles 6
Description: Set machine to halt mode 1 23 4567 891011 1213 14 151
Execution Time (ysec): 1.44
Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
EPSLL+ [128-H4 F ° |[TLATE L (FCYEF+)(TLATE-) 128-F3 101--116-A10 | Enable P-register to
adder
EI1K17- 127-L4 | F TLATE L (TLATE-) 127-35 116-D7/D9 Force carry to adder
CLMTR- [128-K8 F TL1 R (MCRST+)(HOLDM-)(TL1FF+)| 128-K8 101--116-H9 |Clear M-register
CLDTR- |125-J5 F TL1 R (ICYEF-){ACYEF-)(TLIFF4) | 125-A5 101--116-E7 | Clear D-register to
ONEs
CLFTL- [125-37 F TL1 L (I1CYEF-)(ACYEF-)(TLIFF4) | 125-A5 121-A5 Clear shift counter
120-B1 Clear F-register
125-L10 Clear AZZZZ F-F
ESDTS+ 125-1.4 o TLI S (ICYEF-)(ACYEF-)(TLIFF+4 | 125-A5 101--116-D4- | Enable adder sum to
D8 D-register
MMnnE- [153/160 (SWnnA-)(STRB1+) 153/160 | 101--116-H8 |Memory data set into
M-register
CLPTR- |[l129-HI10| F TL2 R (EDPTLH(MCRSTH 129-D7/| 101--116-H10 | Clear P-register
F9
EDPTS+ |129-19 F TL2 s (EDPTLH(MCSETH 129-D7/| 101--116-Gl1 | Enable D-register to
H9 P-register
EASTL+ [127-L1 F TLATE L (GENOP+(TLATE+}MOIFF-) | 127-Gl1| 101--116-A5 | Enable A-register to
adder
EMSHL+ [127-18 F TLATE L (GENOPH(TLATE+H(MOIFF-)| 127-Gl11| 101--107-A8 | Enable M(1-7) to adder
ENSHL+ [127-L7 F TLATE L (GENOPH(TLATE+(MOIFF-)| 127-Gl1| 101--107-A9 | Enable M-(1-7)to adder
EMSHL+ |127-L10| F TLATE L (GENOP+(TLATE+)(MOIFF-)| 127-Gl1| 108--116-A8 | Enable M(8-16) to adder
ENSLL+ [127-1L5 F TLATE L (GENOP+(TLATEH(MOIFF-)| 127-G11| 108--116-A9 | Enable M-(8-16)to adder
CLDTR- [125-J5 F TL3 R (TL3FF+)(ACYLF-)(MCRSTH| 125-Dé 101--116-E7 | Clear D-register'to
ONEs
ESDTS+ 125-1.4 | F TL3 S (TL3FF+)(l10GRP-)(MCSET+ | 125-D6 101--116-D4- | Enable adder sum to
D8 D-register
EI1CTS- 125-H8 F TL3 S (GENOBH(TL3FF+(M16FF-) | 125-D8/ | 121-A8 Set shift counter to all
(MCSETH(AZZZZ-) H8 ONEs
126-F5 Repeat TL2 (RPTT24)
SETAZ+ |[125-J9 F TL3 L (GENOBH(TL3FFH{MI16FF-) | 125-D8 125-H9 Set AZZZZ F-F
\RUNFF- |126-H2 F TL2 R (MCRSTH(TL2FF+(GENOB+Y | 126-F3 126-H1 Reset RUNFF
(M16FF-)(SCZRO-)(RESTR-)
INCSC- 126-L3 F TL2 L (FCYEF4)(TL2FF4) 126-H3 121-A5 Enable increment shift
counter
Depress and release START button
RUNFF+ [126-H2 v (READYFF+)(P1L.00-) 126-D3 126-H2 Set RUNFF
Repeat TLATE and TL3 with entry to TL4 (SCZRO+)(RPTT2-)
CLYTR- |129-J3 F TL4 R (ACYNX-)(TL4FF+)(MCRST+ | 129-D3, | 101--116-111 Clear Y-register
EPYTS+ [129-L4 F TL4 S (PISEX-)(EQINSH(0PGJS-) 129-D4/ | 101--116-K11 | Enable P-register to
H4 Y-register
MEMCI1+ [126-J11 | F TL4 L (TL4FF+)(SPMOD-)(TLAFF-) II-ZI?IF“ 150-C1 Enable set RCYF 1+
RCYFl+ |150-D1 |F TL4 S (MCSETH(MEMCI+(RCYF1-)| 150-C2 150-D1 Start memory cycle




ENTER FROM PREVIOUS OPERATION FCYEF+
(FETCH CYCLE ENTRY ENABLED)

R 0 ~(M), 1's = (D) CLMTR-, CLDTR-
i L] ()+1 < ADDER, 0 - (F) EPSLL+, EIK17-, CLFTL-
s ADDER (D) ESDTS+
)
STROBE [EA] ~(m) MMnnE-
T2 R 0~ CLPTR-
3 (D) ~(P) EDPTS-
T2
é L| (A) ~ADDER EASTL+
(TLATE#) (SEE NOTE)
Y
r R I's = (D), 1's = (E) CLDTR-, CLETR-
J ADDER - (D), (B) - (E), ESDTS+, EBETS+
R1IO - (), 0 ~(A), 0~ (B) ' CLYTR-, CLATR-, CLBTR-
14 S| €) - (A), (D) - B), )~ (V) EEATS+, EEALS+, EDBTS+, EPYTS+
L [DEVELOP START MEMORY LEVEL MEMCI+
L SET F-CYCLE ENTRY FF FCYEF+

NEXT INSTRUCTION
FETCH CYCLE

1AB
NOTE: MISSING SIGNALS CAN BE 1 Cvae
FOUND IN IAB ANALYSIS OP CODE 000201

3391



Instruction: Interchange A and B (IAB)

OP Code: 000201
Description: (A)Z (B)

Type: Generic, 1 cycle

oJoy1,0/]0

0

0fo ,0,1

8 9 10 11 12 13 14 15 16

Execution Time (usec): 0.96
Signal Origin | Cyc Tim Clk ' Signal Component Origin Destination Operation Description
EPSLL+ 128-H4 P LATE L (FCYEF+)(TLATE-) 128-F3 101--116-A10 | Enable P-register to
) adder
EIKI17- 127-14 | F TLATE L (TLATE-) 127-35 116-D7/D9 Force carry-in to bit 16
CLMTR- |128-K8 | F TL1 R (MCRSTH (HOLDM-)(TL1FF+)| 128-K8 101--116-H9 | Reset M-register
CLDTR- |[125-J5 F TL1 R (I1CYEF-)(ACYEF-)TLIFF4) | 125-A5 101--116-E7 | Clear D-register to
ONEs
CLFTL- [125-J7 F TL1 L (ICYEF-)(ACYEF-)(TLIFF+H | 125-A5 120-B1 Reset F-register
121-A5 Reset shift counter
125-1L.10 Reset AZZZZ+ F-F
ESDTS+ 125-1.4 | F TLATE S (1CYEF-)(ACYEF-)(TLIFF+)| 125-A5 101--116- Enable adder sum to
D4/D6/D8 D-register
MMnnE- |153/160 {SWnnA+)(STRB1+) 153/160 | 101--116-H8 | Memory data set into
M-register
CLPTR- |129-J10| F TL2 (EDPTL+)* 129-F9 101--116-H10 | Reset P-register
EDPTS+ [129-1.9 | F TL2 s (EDPTL+)* 129-F9 101--116-Gl1l | Enable D-register into
P-register
EASTL+ |127-L1 F TLATEY (GENOPH{TLATEH(MOIFF-)| 127-Gl0| 101--116-A5 | Enable A-register to
adder
EMSLL+ |127-L10| F TLATE: (GENOPH(TLATEH(MO1IFF-)| 127-G10| 108--116-A8 | Enable M{8-16)toadder
EMSHLA+ |127-L8 | F TLATE (GENOPH(TLATE+)(MOIFF-)| 127-G10| 101--107-A8. | Enable M(1-7) to adder
ENSLL+ |127-L5 | F TLATE (GENOPH(TLATEH(MO1FF-)| 127-G10| 108--116-A9 | Enable M-({8-16)to adder
ENSHL+ 127-1.7 F TLATEA (GENOPH({TLATEH(MOIFF-)| 127-G10| 101--107-A9 | Enable M-(1-7)to adder
CLDTR- [125-J6 F TL3 R |(TL3FF+){(ACYLF-) 125-D6 101--116-E7 |Clear D-register to
) : ONEs
CLETR~ [125-J2 F TL3 R (TL3FFH(GENOPH(MOLIFF-) | 125-D1 101--116-K3 |Reset E-register
(MO9F'F4H
ESDTS+ 125-14 | F TL3 S (TL3FFH(10GRP-) 125-D6 101--116- Enable adder sum into
D4/D6/D8 D-register
EBETS+ [125-L1 F TL3 S (TL3FF+)(GENOPH(MO1IFF-) | 125-D1 101--116-J2 |Enable B-register into
(MO9FF+) @125-A1] E-register
CLYTR~ |129-J3 F TL4 R (ACYNX-)TL4FF+)MCRSTH| 129-D3 101--116-L11 |Reset Y-register
CLATR-~ |l22-H7 F TL4 R (CLATL+)* 122-F7 101--116-H5 |Reset A-register
CLBTR- [123-J6 F TL4 R (M5G4G-)* 123-E2 101--116-H2 |Reset B-register
EEATS+ |122-L3 | F TL4 S (M5G4G-)* 122-F3 101--110-G4 |Enable E(1-10) into
A(1-10)
EEALS+ [122-J4 F TL4 S (M5G4G-)* 122-F3 101--116-G4 |[Enable E(11-16) into
. A(11-16)
EDBTS+ |[123-12 | F TL4 S (M5G4G-)* 123-E2 101--116-G3 |Enable D-register into
B-register
FCYEF+ |119-F10| F TL4 L (Set: (TL4FFH(EOINS+)) 119-D10 | 119-H9 Enable set FCYLF+ at
' next TLIFF+
EPYTS+ [129-15 | F |TL4 S |(PISEX-)EOINS+(TL4AFF+# | 129-D4 | 101--116-J11 |Enable P-register into
(OPGJS-) Y-register
MEMCI1+ |126-J11 | F TL4 (MEMC1-) 126-G11 | 150-Cl1 Enable set RCYF 1+
RCYFl+ |[150-D1 | F TL4 S (MCSETH(MEMCIH(RCYF1-)| 150-C2 | XXXX Start memory cycle

*EDPTL+ @ 129-F9 = (FCYEF+)(TL2FF+)(SCZRO+)(MEMAC-) @ 129-D8
#*TLATE+ = ((TL2FF-)V(TL3FF-)) @118-B7

#CLATL+ @122-F7 = (M5G4G-) @ 122-E7 = (GENOB+)(TL4FF+)(MO9FF+) @ 123-E2

| |




ENTER FROM PREVIOUS OPERATION
(FETCH CYCLE ENTRY ENABLED)

FCYEF+

R 0 ~(M), 1's - (D) CLMTR-, CLDTR-
n tl ®+1 ~ADDER, 0 ~ (F) EPSLL+, EIK17-, CLFTL-
s ADDER ~(D) ESDTS+
STROBE [EA] ~(m) MMnnE-
T2 R 0~ () CLPTR-
s (D) ~(P) EDPTS-
12
1'&3 t| (A ~ADDER EASTL+
(TLATES) l (SEE NOTE)
1's - (D) CLDTR-
3 s ADDER (D) ESDTS+
R 0~ (A), 0~ (Y) CLATR-, CLYTR-
s O)y_g ~ Ao 14 ETALS+
T4 s (g1 ~ (A)_g ETAHS+
s ®) ~(Y) EPYTS+
L |DEVELOP START MEMORY LEVEL MEMCI+
L|  SET F-CYCLE ENTRY FF FCYER+

e e o— — — Cm— Soo— o— — S T S | — — C— om— SIS e S—— Ce—— SIS GTmee | S| S e —

NEXT INSTRUCTION
FETCH CYCLE

ICA

NOTE: MISSING SIGNALS CAN BE 1 CYCLE
FOUND IN ICA ANALYSIS OP CODE 141340
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Instruction: Interchange Halves (ICA) 1 IO : 1 : 1 l 1 : 0 : 0 0 Il 0 : 0
OP Code: 141340 Type: G, ! cycle
s 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Description: (A) - (A)
e 1-8 9-16 -
(A)9-16 - (A)I-S Execution Time (usec): 0.96
Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
EPSLL+ |[128-H4 | F TLATE L (FCYEF+(TLATE-) 128-F3 101--116-A10 | Enable P-register to
adder
E1K17- 127-L4 F TLATE L (TLATE-) 127-J35 116-D7/D9 Force carry to adder
CLMTR- |128-K8 F TLI1 R (MCRSTH(HOLDM-){TL1FF+| 128-K8 101--116-H9 | Clear M-register
CLDTR- [125-J5 F TLI R (I1CCYEF-)(ACYEF-)(TLIFF+) | 125-A5 101--116-E7 | Clear D-register to
. ONEs
JAMKN- 127-35 F TL1 L [(TLATE+(ACYEFH] - 127-C3 127-1L4 Implement E1K17-
CLFTL- |125-J7 F TL1 L (ICYEF-)(ACYEF-)(TLIFF+) | 125-A5 121-A5 Clear shift counter
120-B1 Clear F-register
125-1L10 Clear AZZZZ F-F
ESDTS+ 125-1.4 F TL1 S (ICYEF-)(ACYEF-}(TLIFF+)| 125-A5 101--116-D4- | Enable adder sum to
D8 D-register
MMnnE- |[153/160 (SWnnA+)(STRB1+) 153/160 | 101--116-H8 | Memory data set into
M-register
CLPTR- |[129-J10| F TL2 R (EDPTL+)}MCRST+)* 129-H9 101--116-H10 | Clear P-register
EDPTS- 129-19 F TL2 S (EDPTL+(MCSET+) 129-H9 101--116-G11 | Enable D-register into
P-register
EASTL+ 127-L1 F TLATE L (GENOPH(TLATEH(MO2FF+)| 129-G11 101--116-A5 Enable A-register to
. adder
CLDTR- |125-J5 F TL3 R (TL3FF+)(ACYLF-) 125-D6 101-~116-E7 | Clear D-register to
ONEs
ESDTS+ 125-1.4 F TL3 S (TL3FF+)(10GRP-) 125-D6 101--116-D4- | Enable adder sum to
D8 D-register
EMSHL+ |127-L8 F TLAT L (GENOPH(TLATEH(MO2FF+)| 127-G11| 101--108-A8 | Enable M(1-7) to adder
ENSHL+ |127-L7 F TLAT L (GENOPH(TLATE+)(MO2FF+) | 127-Gl11| 101--108-A9 | Enable M-(1-7) to adder
EMSLL+ |127-L10| F TLAT L (GENOPH(TLATEH(MO2FF4)| 127-G11| 109--116-A8 | Enable M(8-16)to adder
ENSLL+ |127-L5 F TLATE+ L (GENOPH(TLATEH(MO2FF+ | 127-G11 | 109-116-A9 Enable M-(8-16)to adder
JAMKN- [127-J3 F TLATE+ L (GENOPH(MOLIFF+(MO2FF+) | 127-C2 101--116-Dé |Force carry network to
ZERO
CLATR- |122-H7 F TL4 R (GENOA+)(MI1F+)(TL4FF+) 122-D5 101--116-H5 |Clear A-register
CLYTR- {129-J3 F TL4 R (ACYNX-NTL4FFH(MCRSTH| 129-D3 101--116-L11 | Clear Y-register
ETALS+ [122-K6 F TL4 S (GENOA+)}(M1OFF+){MI11FF+4) | 122-D5/ | 109-116-D4 Enable D(1-8) into
H6 A(9-16)
ETAHS+ [122-L5 F TL4 S (GENOA+}MO9FF+)(M11FF+) | 122-D5/ | 101--108-D4 | Enable D(9-16) into
H5 A(1-8)
EPYTS+ [129-1L4 F TL4 S (PISEX-)(EQINSH(0PGJS-) 129-D4/ | 101--116-K11 |Enable P-register to
H4 Y-register
MEMCI1+ [126-J11| F TL4 L (TL4FF+(SPMOD-)(TLAFF-) | 126-F11/] 150-Cl Enable set RCYF 1+
. HI1l
RCYFl+ |[150-Dl1 F TL4 S (MCSET+(MEMCI1+)(RCYF1-)| 150-C2 150-D1 Start memory cycle

*See gate A1A44-F at 129-D8 for EDPTL+

l |
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ENTER FROM PREVIOUS OPERATION FCYEF+
(FETCH CYCLE ENTRY ENABLED)

R 0 ~(M), 1's =~ (D) CLMTR-, CLDTR-
n t| ®+1 ~ADDER, 0 ~ (F) EPSLL+, EIK17-, CLFTL-
s ADDER - (D) ESDTS+
STROBE [EA] -w) MMnnE-
2 R 0~ CLPTR-
s D) ~(P) EDPTS-
T2 §
8; Ll (A) ~ADDER EASTL+
mlxm) (SEE NOTE)
R 1's - (D) CLDTR-
T3 s ADDER (D) ESDTS+
R 0~ (A), 0 «(Y) CLATR-, CLYTR-
e s ()5 ~ Wg_1s ETALS+
s ®) =) EPYTS+
L |DEVELOP START MEMORY LEVEL MEMC1+
L|  SET F-CYCLE ENTRY FF FCYEF+

NEXT INSTRUCTION
FETCH CYCLE

ICL

NOTE: MISSING SIGNALS CAN BE 1 CYCLE
FOUND IN ICL ANALYSIS OP CODE 141140

3397
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Instruction: Interchange and Clear Left Half (ICL) 1 , 0T o7 1 l 170 "o [ 0 T o7 07
L1 L 1 1 !
OP Code: 141140 Type: G, 1 cycle
c 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Description: (A)l-8 - (A)9-16
0~ (A)l-s Execution Time (usec): 0.96
Function | Origin | Cyc Tim Clk Boolean Expression Origin Destination Operation Description
EPSLL+ |128-H4 | F |TLATE L (FCYEF+{TLATE-) 128-F3 101--116-A10 | Enable P-register to
adder
EIKI17- 127-L4 | F TLATE L (TLATE-) 127-35 116-D7-D9 Force carry to adder
CLMTR- |128-K8 | F TL1 R (MCRSTH(HOLDM-)(TL1FF+| 128-K8 101--116-H9 | Clear M-register
CLDTR- 125-75 F TL1 R (ICYEF-)(ACYEF-)(TLIFF+4 | 125-A5 101--116-E7 Clear D-register to
ONEs
CLFTL- [125-J7 F TL1 L (ICYEF-)(ACYEF-}TLIFF+ | 125-A5 120-B1 Clear F-register
121-A5 Clear shift counter
125-1.10 Clear AZZZZ FF
ESDTS+ 125-1.4 F TL1 S (ICYEF-)(ACYEF-)(TLIFF4 | 125-A5 101--116-D4- | Enable adder sum to
D8 D-register
MMnnE- [153/160 (SWnnA+)(STRB1+) 153/160 | 101--116-H8 Memory data set into
M-register
CLPTR- (129-J10| F TL2 R (EDPTLH{MCRSTH* 129-H10| 101--116-H10 | Clear P-register
EDPTS- 129-19 | F TL2 S (EDPTLH{MCSET+ 129-H9 101--116-G11 | Enable D-register into
P-register
ESDTS+ 125-1.4 | F TL3 S (TL3FFH(10GRP-) 125-Dé6 101--116-D4- | Enable adder sum to
D8 D-register
EMSHL+ |127-1L.8 | F TLATE L (GENOPH(TLATE+)(MO2FF4 | 127-G11| 101--108-A8 Enable M(1-7) to adder
ENSHL+ |127-L7 | F TLATE L (GENOPH(TLATEH(MO2FF4 | 127-G11| 101-- 108-A9 | Enable M-(1-7)toadder
EMSLL+ ([127-L10| F TLATE L (GENOPH(TLATEH)(MO2FF4H | 127-G11| 109--116-A8 Enable M(8-16) to adder
ENSLL+ (127-L5 | F TLATE L (GENOPH(TLATE+)(MO2FF4 | 127-G11 109--116-A9 | Enable M-(8-16)to adder
JAMKN- [127-7J3 F TLATE L (GENOPH(MOIFF+) (MOZFF+4) | 127-C2 101--116-Dé |Force carry network to
ZERO
EASTL+ |127-L1 F TLATE L (GENOPH(TLATEH(MO2FF4 | 129-G11| 101-~116-A5 Enable A-register to
adder
CLDTR- |127-J5 F TL3 R (TL3FFH(ACYLF-) 125-D6 101--116-E7 Clear D-register to
ONEs
CLATR- |122-H7 F TL4 R (GENOAH(MIIFFH(TL4FF4 122-D5 101--116-HS | Clear A-register
CLYTR- |129-J3 F TL4 R (ACYNX-)(TL4FF+)(MCRST+4| 129-D3 101--116-L11 | Clear Y-register
ETALS+ [122-Ké6 | F TL4 S (GENOAH(MIOFFH(MIIFF4 | 122-D5/| 109--116-D4 | Enable D-register (1-8)
H6 into A-register (9-16)
EPYTS+ |[129-14 | F TL4 S (PISEX-)(E0INSH(0PGJS-) 129-D4/| 101--116-K11 | Enable P-register to
H4 Y-register
MEMCI1+ [126-J11 | F TL4 L (TL4FF+)(SPMOD-)(TLAFF-) | 126-F11/| 150-C1 Enable set RCYF I+
H11
RCYF1l+ [150-D1! F TL4 S (MCSETH(MEMCI+(RCYF1-)| 150-C2 150-D1 Start memory cycle
*See gate AlA44-F at 129-D8 for EDPTL+
] ] | | I




ENTER FROM PREVIOUS OPERATION FCYEF+
(FETCH CYCLE ENTRY ENABLED)

R 0 ~(M), 1's - (D) CLMTR-, CLDTR-
T t| ®)+1 ~ADDER, 0 - (F) EPSLL+, E1K17-, CLFTL-
s ADDER (D) ESDTS+
STROBE [eA] ~m) MMnnE-
12 R 0-(F) CLPTR-
s (0) ~(P) EDPTS-
2
& L| (A) ~ADDER EASTL+
« stm) (SEE NOTE)
R 1's - (D) CLDTR-
T3 s ADDER (D) ESDTS+
R 0~ (A), 0~ (Y) CLATR-, CLYTR-
T4 s Olg_1e ~ (A); g ETAHS+
s ®) ~() EPYTS+
L |DEVELOP START MEMORY LEVEL MEMCI+
L|  SET F-CYCLE ENTRY FF FCYER+

ICR
EX STRUCTION 1 CvCLE
FETCLIgYCLléC © OP CODE 141240

NOTE: MISSING SIGNALS CAN BE
FOUND IN ICR ANALYSIS
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T

Instruction: Interchange and Clear Right Half (ICR) 1 I 0 I' 1 : 0 ' 1,0 ,0/ 0,0 : 01
OP Code: 141240 Type: G, 1 cycle
Description: (A 8 9 10 11 12 13 14 15 16
e ption: ( ’9-16—’(A)1-8
0= 1(A)g 16 Execution Time (usec): 0.96
Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
EPSLL+ (128-H4 | F ILATE L (FCYEFH(TLATE-) 128-F3 101--116-A10 [ Enable P-register to
adder
EIKI17- 127-1.4 | F TLATE L (TLATE-) 127-35 116-D7/D9 Force carry to adder
CLFTL- [125-37 F TL1 L (ICYEF-)(ACYEF-)(TLIFF+) | 125-A5 120-B1 Clear F-register
121-A5 Clear shift counter
125-1.10 Clear AZZZZ F-F
CLMTR- |128-K8 | F TL1 R (MCRSTH(HOLDM-)(TLIFF+)|128-K8 101--116-H9 | Clear M-register
CLDTR- |125-J5 F TL1 R (ICYEF-)(ACYEF-)(TLIFF4) | 125-A5 101--116-E7 C]gl\aé D-register to
s
ESDTS+ |125-14 | F TL1 S (ICYEF-)(ACYEF-)(TLIFF4H | 125-A5 101--116-D4- | Enable adder sum to
D8 D-register
MMnnE- |[153/160 (SWnnA+)(STRB1+) 153/160 | 101--116-H8 Memory data set into
. M-register
CLPTR- |[129-J10| F TL2 (EDPTLAH(MCRST+) * 129-H10| 101--116-H10| Clear P-register
EDPTS- [129-19 | F TL2 S (EDPTL+4)(MCSET+) 129-H9 101--116-Gll | Enable D-register into
P-register
EASTL+ |127-L1 | F TLATE L (GENOPH(TLATE4)(MO2FF+) | 127-G11| 101--116-A5 | Enable A-register to
(MO9FF4H adder
EMSHL+ |127-1L8 | F TLATE L (GENOPH(TLATE+)(MO2FF+)| 127-G11| 101--108-A8 |Enable M(1-7) to adder
(MO9FF+) .
ENSHL+ |127-L7 | F TLATE| L (GENOPH(TLATE+H(MO2FF4 | 127-Gl1| 101--108-A9 |Enable M-(1-7) to adder
(MO9FF+)
EMSLL+ [127-L10| F TLATE| L (GENOPH)(TLATEH)(MO2FF+) | 127-G11| 109--116-A8 | Enable M(8-16)to adder
. (MO9FF4)
ENSLL+ [127-1L5 | F TLATE| L (GENOPH)(TLATEH(MO2FF4) | 127-G11| 109--116-A9 | Enable M-(8-16)to adder
(MO9FF+)
*See gate A1A44-F at 129-D8 for EDPTL+
CLDTR- |[127-J5 F TL3 R (TL3FF+)(ACYLF-) 125-Dé | 101--116-E7 | Clear D-register to
ONEs
ESDTS+ [125-14 | F TL3 S (TL3FF+)(10GRP-) 125-D6é | 101--116-D4- | Enable adder sum to
. D8 D-register
CLATR- |122-H7 | F TL4 (GENOAH(MIIFF+)(TL4AFFH) | 122-D5 | 101--116-H5 Clear A-register
ETAHS+ |(122-L5 | F TL4 S (GENOA+)(MO9FF+)(M11FF+4 | 122-D5/ | 101--108-D4 Enable D(9-16) into
H5 A(1-8)
CLYTR- [129-J3 F TL4 (ACYNX-NTL4FF+(MCRST4 | 129-D3 101--116-L11 | Clear Y-register
EPYTS+ |129-1L4 | F TL4 s (P1SEX-)(E0INSH(0PGJS-) 129-D4/ |101--116-Kil |Enable P-register to
H4 Y-register
MEMCIl+ [126-J11 | F TL4 L (TL4FF4)(SPMOD-)(TLAFF-) lZ?-Fll/ 150-C1 Enable set RCYF1+
. H11
RCYF1+ |150-D1 | F TL4 S (MCSETH(MEMCI+(RCYF1-)| 150-C2 150-D1 Start memory cycle
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ENTER FROM PREVIOUS OPERATION

(FETCH CYCLE ENTRY ENABLE) FCYEF+
R 0 -(M), 1Is - (D CLMTR~, CLDTR-
i . L|{ ®P)+1 - ADDER, 0 - (F) EPSLL+, EIK17-, CLFTL-
S ADDER - (D) ’ ESDTS+
-
12 STROBE EAl -~ (M) . MMnnE-
R 0 - (P) CLPTR-
S (D) - (P) EDPTS+
T3 S RESET INTERRUPT CLR PI
R 0~ (Y) CLYTR-
T4 S ) =(¥) EPYTS+
L |DEVELOP START MEMORY LEVEL MEMCI+
s|  SET F-CYCLE ENTRY F-F FCYEF+

NEXT INSTRUCTION

FETCH CYCLE INH

1 CYCLE
OP CODE 001001

3810
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Inhibit Program Interrupt (INH) T T

Instruction: llO:O:OIO:0,0 °.°:1l
OP Code: 001001 Txpe: G, 1 cycle
Description: Set machine status to inhibit interrupt 123 4567 8910 11 12 13 14 15 16
Execution Time (uysec): 0.96
Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description _]
EPSLL+ [128-H4 | F TLATE L (FCYEF+(TLATE-) 128-F3 101--116-A10 Engld)le P-register to
adder
E1lK17- 127-L4 F TLATE L (TLATE-) 127-C3/ | 116-D7-D9 Force carry to adder
Jé
CLMTR- [128-K8 F TL1 R (MCRSTH(HOLDM-}TLIFF+| 128-K8 101--116-H9 Clear M-register
CLDTR~ |125-J5 F TL1 R (1CYEF-)(ACYEF-)(TLIFF4H | 125-A5 101--116-E7 |Clear D-register to
ONEs
CLFTL- |125-J7 F TLI1 L (ICYEF-)(ACYEF-)(TLIFF+4 | 125-A5 120-B1 Clear F-register
121-A5 Clear shift counter
125-1.12 Clear AZZZZ F-F
ESDTS+ 125-1.4 F TL1 S (1CYEF-)(ACYEF-)(TLIFF4H | 125-A5 101--116-D4- | Enable adder sum to
D8 D-register
MMnnE- [153/160 (SWnnA-)(STRB1+) 153/160 101--116-H8 Memory data set into
M-register
CLPTR- [129-J10 | F TL2 R (FCYEFH(TL2FF+)(SCZRO4) | 129-D7/| 101--116-H10 Clear P-register
(MEMAC-)(MCRST+) H9
EDPTS+ |129-L9 F TL2 S (FCYEF+)(TL2FF+(SCZRO0+4) | 129-H9 101--116-Gl1 | Enable D-register to
(MEMAC-)(MCSET+) P-register
CLR PI1 134-A2 F TL3 S (GENOBH(MO7FF+)(TL3FF+) | 134-A2 134-E4 Inhibit interrupt
(MCSET+)
CLYTR- |[129-J3 F TL4 R (SCZRO-)(TL4FF+(MCRSTH | 129-D2 101--116-G7 | Clear Y-register
EPYTS+ |129-L5 F TL4 S (PISEX-)(EOINSH)(TL4F F+) 129-D4 101--116-Kl11 | Enable P-register to
(OPGJS-)(MCSET+) Y-register
MEMCI+ [126-J11 | F TL4 L (TL4FF+)(SPMOD-)(TLAFF-)| 126-F11/ 150-C1 Enable set RCYF 1+
H11
RCYF1+ |150-Dl1 F TL4 S (MCSETH(MEMCI+XRCYF1-) 150-C2 150-D1 Start memory cycle
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ENTER FROM PREVIOUS OPERATION
(FETCH CYCLE ENTRY ENABLED) FCYEF+
R 0 - (M), I's - (D) . CLMTR-, CLDTR-
T L (P)+1 - ADDER, 0 - (F) EPSLL+, EIK17-, CLFTL-
S ADDER - (D) ESDTS+
STROBE [EA] - M) MMnnE-
T2 R 0 - CLPTR-
S D) - P) EDPTS+
T2
f‘_;, L (A) - ADDER EASTL+ (SEE NOTE)
(TLATE)
I's - (D) CLDTR-
T ADDER - (D) ESDTS+
L] (C) ~A;, DPMOD — Ay PMIND ~A,* 1NKOP+
L SHIFT COUNT = (A);;_16** EEALS+
R 0 - (A),** 0 = (Y) CLATR-, CLYTR-
T4 S ®) - (V) EPYTS+
L DEVELOP START MEMORY LEVEL MEMCI1+
S START MEMORY CYCLE RCYF1+

NEXT INSTRUCTION
FETCH CYCLE

NOTE: MISSING SIGNALS CAN BE
FOUND IN INK ANALYSIS

* APPLICABLE ONLY WHEN COMPUTER
IS EQUIPPED WITH MEMORY EXPANSION
OPTION

** APPLICABLE ONLY WHEN COMPUTER
1S EQUIPPED WITH HIGH SPEED ARITHMETIC
UNIT OPTION

INK
1 CYCLE
367 OF CODE 000043
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T

Instruction: Input Keys (INK) 0 I 0 ; 0 : 0 I 1,0, ,0 l 0 : 1 : 1
OP Code: 000043 Type: G, 1 cycle
Description: (C) — Aj] (PM1) »A3 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
(DP Mode)—~ A3 0= (A)g.11 X
Shift count ~ (A)]2.16 Execution Time (usec): 0.96
Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
EPSLL+ 128-H4 F TLATE- L (FCYEF+)(TLATE-) 128-F3 101--116-A10 | Enable P-register to
adder
E1KI17- 127-1.4 | F TLATE-{ L (TLATE-) 127-35 116-D7/D9 Force carry to adder
CLFTL- |125-J7 F TL1 L (ICYEF-)(ACYEF-)(TLIFF+4 | 125-A5 120-B1 Reset F-register
121-A5 Reset shift counter
125-L10 Reset AZZZZ FF
CLMTR- [128-K8 F TLI1 R (MCRST+)HOLDM-)(TLIFF+ | 128-K8 101--116-H9 | Reset M-register
CLDTR- |[125-75 F TL1 R (ICYEF-)(ACYEF-)TLIFF+ | 125-A5 101--116-E7 | Clear D-register to
(MCRST+) ONEs
ESDTS+ 125-L4 F TL1 S (LCYEF-)(ACYEF-)(TLIFF4 | 125-A5 101--116-D4- | Enable adder sum to
(MCSET+) D8 D-register
MMnnE- |[153/160 (SWnnA+)(STRB1+) 153/160 | 101--116-H8 | Memory data set into
M-register
CLPTR- |129-J10| F TL2 R (FCYEF+H)(TL2FF4)(SCZRO+) | 129-D8 101--116-H10 | Clear P-register
(MEMAC-)(MCRSTH
EDPTS+ 129-1.9 F TL2 S (FCYEFH(TL2ZFF+)(SCZRO4) | 129-H9 101--116-Gl1 | Enable D-register into
(MEMAC-)(MCSETH+) P-register
EASTL+ 127-L1 F TLATE L (GENOPH(TLATEH(MOLIFF-)| 127-G9 101--116-A5 | Enable A-register to
adder
EMSHL+ [127-L8 F TLATE L (GENOPH(TLATE+(MOLIFF-)| 127-G9 101--107-A8 | Enable M(1-7) to adder
ENSHL+ 127-1L7 F TLATE L (GENOPH(TLATEH(MOLIFF-)| 127-G9 101--107-A9 | Enable M-(1-7) to adder
EMSLL+ |127-L10| F TLATE L (GENOPH(TLATEH(MOIFF-)| 127-G9 107--116-A8 | Enable M(8-16) to adder
ENSLL+ 127-L5 F TLATE L (GENOPH(TLATEH#(MO1FF-)| 127-G9 108--116-A9 | Enable M-(8-16)toadder
CLDTR- [125-J6 F TL3 R (TL3FFH(ACYLF-}(MCRSTH| 125-Dé 101--116-E7 | Clear D-register to
' ONEs
ESDTS+ |125-L4 | F |TL3 S | (TL3FF#(ACYLF-YMCSETH| 125.D6 | 101--116-D4- | Enable adder sum to
D8 D-register
INKOP+ 122-1.8 F TL4 L (GENOBH(MI1IFFH(MI15FF+) | 122-G8 101--103-J6 CBITF into A}
(TL4FF4) DPMOD into Aj
PMIND into A3sx
EEALS+#**|122-K4 A TL4 L (GENOBH(MI1IFF+H(TL4FF+4) | 122-D4 lli--llb-G‘l Enable E(11-16) into
: A(11-16)
MEMCIl+ [126-J11 | F TL4 L (TL4AFF+){(SPMOD-}(TLAFF-)| 126-F11/ 150-C1l Enable set RCYF 1+
: H11 -
CLATR-%¥122-H7 A TL4 R (GENOBH(MI11FF+)(TL4FF+) | 122-D4 101--116-H5 |Clear A-register
(MCRSTH
CLYTR- [129-J3 F TL4 R (ACYNX-}TL4FF+(MCRST+ | 128-D3 101--116-L11 | Clear Y-register
EPYTS+ 129-L4 F TL4 S (PISEX-)(E0INS+)(0PGJS-) 129-D4/ 101--116-K11 |Enable P-register to
(MCSET+H H4 Y-register
RCYF1+ 150-D1 F TL4 S (MCSETH(MEMCI1+(RCYF1-)| 150-C2 150-D1 Start memory cycle

* Applicable only when computer is equipped with Memory Expansion Option

** Applicable only when computer is equipped withhigh speed Arithmetic Unit Option

|

]
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ENTER FROM PREVIOUS OPERATION

(FETCH CYCLE ENTRY ENABLED) FCYEF+
R 0 - (M), I's - (D) CLMTR-, CLDTR-
m L| ®)+1 ~ADDER, 0 - (F) EPSLL+, E1K17-, CLFTL-
s ADDER ~ (D) ESDTS+
STROBE EA] - (M) MMnnE-
T2 R 0 -@ CLPTR-
S (@) - () EDPTS-
R s - (D) CLDTR-
13 L (P)+1 - ADDER EPSLL+, E1KI7-
s ADDER - (D) ESDTS+
CLYTR-
R 0 -
EPYTS+
5 ®) - MEMCI+
T4 L|DEVELOP START MEMORY LEVEL -
L SET F-CYCLE ENTRY FF

NEXT INSTRUCTION
FETCH CYCLE
NOP
1 CYCLE
OP CODE 101000



Instruction:

OP Code:

Description:

101000

Type: G, 1 cycle

No Operation (NOP)

No operation

1Jo,0,0 0 0}

ofo ;0 0

1 2 3 4 5 6 7

8 9 10

11

Execution Time (ysec): 0.

12

13 14 15 16

96

Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
EPSLL+ [(128-H4 | F TLATE L (FCYEF#(TLATE-) 128-H8 101--116-A10 | Enable P-register to
adder
EIK17- 127-L4 |F TLATE L (TLATE-) 127-1L4 116-D7-D9 Force carry to adder
CLMTR- |128-K8 | F TL1 R (MCRSTH(HOLDM-)(TLIFF+4)| 128-K8 101--116-H9 [ Clear M-register
CLDTR- |125-75 F TL1 R (1CYEF-)(ACYEF-)(TLIFF4H | 125-A5 101--116-E7 | Clear D-register to
ONEs
CLFTL - |125-37 F TL1 L (1CYEF-)(ACYEF-)TLIFF4H | 125-A5 120-B1 Clear F-register
121-A5 Clear shift counter
125-L.12 Clear AZZZZ F-F
ESDTS+ 125-1L4 | F TL1 S (ICYEF-)(ACYEF-(TLIFF4 | 125-A5 101--116-D4- | Enable adder sum to
D8 D-register
MMnnE- |153/160 (SWnnA-)(STRB1+) 153/160 | 101--116-H8 |Memory data set into
M-register
CLPTR- [129-J10 | F TL2 R (FCYEFH(TL2FF+)(SCZRO04) | 129-D7/| 101--116-H10 | Clear P-register
(MEMAC-)(MCRST+) H9
EDPTS+ [129-1L9 | F TL2 S (FCYEFH(TL2FFH(SCZRO+) | 129-H9 101--116-G11 | Enable D-register to
(MEMAC-)(MCSET+) P-register
EPSLL+ |128-H4 (SKGR P4 128-H8 101--116-A10| Enable P-register to
adder
E1K17- 127-14 (SKGRPH 127-J6 116-D7-D9 Force carry to adder
CLDTR- ([125-J5 F TL3 R (TL3FFH)(ACYLF-)(MCRST+} 125-D5 101--116-E7 | Clear D-register to
ONEs
ESDTS+ 125-1.4 | F TL3 S (10GRP-)(TL3FF+)(MCSET+) | 125-D6 101--116-D4- | Enable adder sum to
D8 D-register
CLYTR- |[129-J3 F TL4 R (ACYLF -)(TLAFF#(MCRSTH| 129-A1/| 101--116-L11 | Clear P-register
D3
EPYTS+ |129-L4 | F TL4 S (PISEX-)(EOINSH(TL4FF4) 129-D4 | 101--116-K11 | Enable P-register to
(OPGJS-)(MCSET+H Y-register
MEMCI+ [126-J11 | F TL4 L (TL4FF+)(SPMOD-)(TLAFF-) | 126-F11,{150-C1 Enable set RCYF 1+
H1l :
RCYF1+ |[150-Dl F TL4 S (MCSETH(MEMCI+(RCYF1-)| 150-C2 150-D1 Start memory cycle
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T

T4

3678

Ll S

w o wn -

ENTER A-CYCLE FROM INSTRUCTION WORD
FETCH OR LAST INDIRECT ADDRESS CYCLE

ACYEF+

INHIBIT 0 ~ (M)
M);_16 = ADB; 14
s = (D), I's - (E)
(P)+1 ~ ADDER
0 =By Ao = Eyoge
A, ~ CBITF, A, = DPMOD, A, ~ EXTMODE
ADDER -~ (D)
1 - AZZZZ FF

HOLDM-

ADB; 16

CLDTR-, CLETR-

EPSLL+, EIK17-
SMK09+,
CMK09-

ESDTS+

SETAZ+

DEVELOP START MEMORY LEVEL
0 - (V)
P) - (V)
START MEMORY

MEMC1+
CLYTR-
EPYTS+
RCYFI+

NEXT INSTRUCTION
FETCH CYCLE

2-68

OTK
2 CYCLES
OP CODE 171020



Instruction:

OP Code:

Description:

171020

A1~ (C)

Qutput Keys (OTK)
TzEe:

A2 -~ (DP Mode)

1/0, 2 cycles
A3 —(Ext mode) 1
0 - E;

o |

T T T
lololol

8 9 10 11 12 13 14 15 16

(A)11.16 = Shift count +(E)jj.16  Execution Time (ysec): 1.92
Signal | Origin | Cyc Tim | Clk Signal Component Origin Destination Operation Description
ADB7-16 |138-11 (DMCCY-)}(M__FF4) 138-11 (See main frame wire list)
0TBO1-16 |138-E/L (AOIFF4) through (Al6FF4) 138-C/J (See main frame wire list)
EPSLL+ 128-H4 {10GRP+) 128-D5 101--116-A10 | Enable P-register to
adder
SMKO09+ 122-1.9 (SMKXX+)}FCX00+)(ADBO7H 122-G9 122-L7 Enable generate CMK09-|
111-14 Reset E-register bit 11
112-116-14 Enable A(11-16) into
E(11-16)
124-F2 Enable reset CBITF
HOLDM- |128-H8 (10GRPH+(ACYEF+H 128-H8 128-K8 Inhibit M-register clear
CLDTR- |[125-J5 A TL1 R (ACYEFH(TLIFFH(JSTOP-) 125-D4 101--116-E7 Clear D-register to
(IRSOP-)(IMAOP-)(MCRSTH4) ONEs
E1KI17- 127-L4 A TL1 L (ACYLF+)(SUBOP-) 127-A6/| 116-D7-D9 Force carry to adder
E7 117-B1
CMKO09- 122-L.7 A TL1 L (SMKO09+(TLIFF4 122-L7 124-F2 Enable set CBITF
125-E2 Enable generate CLETR
ESDTS+ 125-1L.4 A TL1 S (ACYEF+)(TLIFF#(JSTOP-) 125-D4 101--116-D4- | Enable adder sum to
(IRSOP-)(IMAOP-)(MCSETYH D8 -D-register
SETAZ+ 125-39 A TL1 L (SMKXX-) 125-39 125-1.9 Set AZZZZ on trailing
edge of MCSET
MEMCI1+ |126-J11| A TL4 L (TLAFFH(SPMOD-)(TLAFF-)| 126-F114 150-C1 Enable set RCYF 1+
Hl1l
CLYTR- |129-J3 A TL4 R (ACYNX-)(TL4FFH(MCRST+4)| 129-B 1/ 101--116-G7 Clear Y-register
D1
EPYTS+ 129-L5 A TL4 S (PISEX-)(EO0INSH(TL4FF+H 129-D4/ 101--116-K11 | Enable P-register into
(OPGJS-)(MCSET+(DMCRQ-} H4 Y-register
RCYF 1+ 150-D1 A TL4 S (MCSET+(MEMC14)(RCYF1-}] 150-C2 150-D1 Start memory cycle
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ENTER FROM PREVIOUS OPERATION
(FETCH CYCLE ENTRY ENABLED)

R 0 ~(M), 1's = (D) CLMTR-, CLDTR-
m Ll ®)+1 ~ADDER, 0 - () EPSLL+, EIK17-, CLFTL-
s ADDER (D) ESDTS+
STROBE [EA] -w) MMnnE-
T2 , R 0~ CLPTR-
s (D) ~(P) EDPTS-
T2
:; L| (A) ~ADDER EASTL+
(TLATE (SEE NOTE)
<
R 1's (D) CLDTR-
& s ADDER (D) ESDTS+
R 0 ~ CBITF (SEE NOTE)
- R 0 - (V) CLYTR-
s @) - V) EPYTS+
L |DEVELOP START MEMORY LEVEL MEMCI+
s|  SET F-CYCLE ENTRY F-F FCYEF+

NEXT INSTRUCTION
FETCH CYCLE
RCB
1 CYCLE

NOTE: MISSING SIGNALS CAN BE OP CODE 140200

FOUND IN RCB ANALYSIS

3482



T

T

Instruction: Reset C to ZERO (RCB) 0 |° : 170 I 0 ; 00 0 : 0 'L 0
OP Code: 140200 Type: G, 1 cycle
s 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Description: 0 - (C)
Execution Time (usec): 0.96
Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description !
EPSLL+ |128-H4 | F TLATE L (FCYEF+)(TLATE-) 128-F3 101--116-A10 | Enable P-register to
) adder
E1K17- 127-14 | F TLATE L (TLATE-) 127-C3/| 116-D7-D9 Force carry to adder
J6
CLMTR- [128-K8 | F TL1 R (MCRSTH(HOLDM-)(TLIFF+| 128-K8 101--116-H9 | Clear M-register
CLDTR- |125-J5 F TL1 R (I1CYEF-)(ACYEF-)(TLIFF4) | 125-A5 101--116-E7 | Clear D-register to
ONEs
CLFTL- |125-J7 F TL1 L (ICYEF-)(ACYEF-)(TLIFF4) | 125-A5 120-B1 Clear F-register
121-A5 Clear shift counter
125-L12 Clear AZZZZ F-F
ESDTS+ 125-1.4 | F TL1 S (I1CYEF-)(ACYEF-TLIFF4H | 125-A5 101--116-D4- | Enable adder sum to
D8 D-register
MMnnE- [153/160 (SWnnA-)(STRB1+) 153/160 101--116-H8 | Memory data set into
M-register
CLPTR- |[129-J10| F TL2 R (FCYEF+)(TL2FF4(SCZRO0+) | 129-D7/| 101--116-H10 | Clear P-register
(MEMAC-)(MCRST+) H9
EDPTS+ |[129-1L9 | F TL2 S (FCYEF#(TL2FF+(SCZRO+)| 129-H9 101--116-G1l1 | Enable D-register to
(MEMAC-)(MCSETH+) P-register
EASTL+ |127-L1 F TLATE L (GENOPH(TLATEH(MO2FF+) | 127-Gl1| 101--116-A5 | Enable A-register to
(MO9FF+) 117 B/D adder
JAMKN- [127-73 F TLATE L (GENOPH(TLATEH(MO2FF+4) | 127-G11| 101--116-D6 | Jam carry network
(MO9FF4)
EMSHL+ [127-1L8 | F TLATE L (GENOPH(TLATEH(MO2FF+H | 127-G11| 101--107-A8 | Enable M(1-7) to adder
(MO9FF'+4)
ENSHL+ |127-L7 F TLATE L (GENOPH(TLATEH(MO2FF+H | 127-Gl1| 101--107-A9 | Enable M-(1-7) to adder
(MO9FF+)
EMSLL+ |127-L10| F TLATE L (GENOPH(TLATEH(MO2FF+ | 127-Gl1| 108--116-A8 | Enable M(8-16) to adder
(MO9FF'+)
ENSLL+ |127-1L5 | F TLATE L (GENOPH(TLATEH(MO2FF+4) | 127-G11 | 108--116-A9 |Enable M-(8-16)to adder
(MO9FF'4)
CLDTR- |125-J5 F TL3 R (TL3FF+(ACYLF-)(MCRST4) | 125-D5 101--116-E7 |[Clear D-register to
ONEs
ESDTS+ 125-1.4 | F TL3 S (TL3FF+)(10GRP-)(MCSET+ | 125-A5 101--116-D4- |Enable adder sum to
D8 D-register
|ICBITF 124-1.2 | F TL4 R (GENOAH(MOIFF+)(M11FF-) | 124-A2 124-L1 Reset CBITF
(TL4FF4)(D1VOP-)(MCRSTH I
CLYTR- |129-J3 F TL4 R (SCZRO+)(TL4F FH(MCRST+H | 129-D2 101--116-G7 [Clear Y-register
EPYTS+ [129-L5 | F TL4 S (P1SEX-)(EOINS+(TL4FF+) 129-D4 101--116-K11 [Enable P-register to
(OPGJS-)(MCSET+) ) Y-register
MEMCI1+ [126-J11 | F TL4 L (TL4FF+)(SPMOD-)(TLAFF-) | 126-F11/] 150-C1 Enable set RCYF 1+
HI1l
RCYF1l+ [150-D1 F TL4 S (MCSET+(MEMCI1+(RCYF1-)| 150-C2 150-D1 Start memory cycle




ENTER FROM PREVIOUS OPERATION

(FETCH CYCLE ENTRY ENABLED) FCYER
R 0 (M), 1's ~ (D) CLMTR-, CLDTR-
mn t| ®)+1 ~ADDER, 0 - (F) EPSLL+, EIK17-, CLFTL-
s ADDER - (D) ESDTS+
e
STROBE [EA] ~(w) MMnnE-
T2 R 0 () CLPTR-
s ©) ~(P) EDPTS-
T2
:; L (A -ADDER EASTL+
(TLATES) (SEE NOTE)
R 1's (D) CLDTR-
™ s ADDER (D) ESDTS+
s 1 - CBITF (SEE NOTE)
T R 0~ CLYTR-
S ) -V EPYTS+
L IDEVELOP START MEMORY LEVEL MEMCI+
s|  SET F-CYCLE ENTRY F-F FCYEF+
NEXT INSTRUCTION
FETCH CYCLE
T veLe
NOTE: MISSING SIGNALS CAN BE YL
FOUND IN SCB ANALYSIS OF CODE 140600

3484
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Instruction:

Set C to ONE (SCB)

ofi1j1;0fo ;0o oo o0 0
OP Code: 140600 Type: G, 1 cycle
Description: 1 —(C) 1 2 3 4 5 6 7 8 9 10 11 12» 13 14 15 16
Execution Time (psec): 0.96
Signal Origin | Cyc Tim | Clk Signal Component Origin Destination Operation Description !
EPSLL+ 128-H4 F TLATE L (FCYEFH(TLATE-) 128-F3 101--116-A10 | Enable P-register to
adder
EI1KI17- 127-L4 F TLATE L (TLATE-) 127-C3/| 116-D7-D9 Force carry to adder
J6 :
CLMTR- [128-K8 [ F |TLI1 R |(MCRSTH(HOLDM-)(TLIFF4#| 128-K8 | 101--116-H9 [ Clear M-register
CLDTR- [125-J35 F TL1 R (I1CYEF-)(ACYEF-)(TLIFF+ | 125-A5 101-+116-E7 | Clear D-register to
ONEs
lcLFTL- |125-37 | F |TL1 L |(ICYEF-)(ACYEF-N(TLIFF4# | 125-A5 | 120-B1 Clear F-register
121-A5 Clear shift counter
125-L12 Clear AZZZZ F-F
ESDTS+ 125-1.4 F TL1 S (1CYEF-)(ACYEF-)(TLIFF4 | 125-A5 101--116-D4- | Enable adder sum to
D8 D-register
MMnnE- |153/160 (SWnnA-)(STRB1+) 153/160 | 101--116-H8 | Memory data set into
M-register
CLPTR- [129-J10| F TL2 R (FCYEF+)(TL2FF+(SCZRO0+) | 129-D7/| 101--116-H10 | Clear P-register
(MEMAC-)(MCRST+) H9
EDPTS+ 129-1.9 F TL2 S (FCYEF+)(TL2FF+)(SCZRO0+)| 129-H9 101--116-Gl1 | Enable D-register to
(MEMAC-)(MCSET+) P-register
EASTL+ |127-Ll1 F TLATE L (GENOPH(TLATEH(MO2FF+H | 127-G11| 101--116-A5 | Enable A-register to
(MO9FF4) 117 B/D adder _
JAMKN- |127-J3 F TLATE L (GENOPH(TLATEH(MO2FF+) | 127-G11| 101--116-Dé | Jam carry network
(MO9FF+)
EMSHL+ |127-1L8 F TLATE L (GENOPH(TLATEH(MO2FF+ | 127-G11| 101--107-A8 | Enable M(1-7) to adder
(MO9FF+)
ENSHL+ 127-1.7 F TLATE L (GENOPH(TLATEH(MO2FF+ | 127-G11| 101--107-A9 | Enable M-(1-7)to adder
(MO9FF+)
EMSLL+ |127-L10}| F TLATE L (GENOPH(TLATE+H(MO2FF4)| 127-G11| 108--116-A8 | Enable M(8-16) to adder
(MO9FF4
ENSLL+ 127-L5 F TLATE L (GENOPH(TLATEH(MO2FF+)| 127-G11| 108--116-A9 | Enable M-(8-16)to adder
(MO9FF+4)
CLDTR- |125-75 F TL3 R (TL3FF4+)(ACYLF-)(MCRST+)| 125-D5 101--116-E7 |Clear D-register to
ONEs
ESDTS+ [125-L4 | F |TL3 S |(TL3FF#(10GRP-)(MCSET+) | 125-A5 | 101--116-D4- |Enable adder sum to
! D8 D-register
ECBITF 124-1.2 F TL4 S (MCSET+(GENOA+)|(TL4FF+4) | 124-D6 124-1.2 Set CBITF
. (MOSFF+)(MO9FF+)
CLYTR- [129-J3 F TL4 R (SCZROH)(TL4FF+(MCRST+H | 129-D2 101--116-G7 |Clear Y-register
EPYTS+ |129-L5 F TL4 S (PISEX-)(EOINS+)(TL4FF+) 129-D4 101--116-K11 | Enable P-register to
(OPGJS-)(MCSET+) Y-register
MEMCI1+ [126-J11 | F TL4 L (TL4FF4)(SPMOD-)(TLAFF-)| 126-F11/ 150-C1 Enable set RCYF 1+
Hll1
RCYF1l+ |[150-Dl1 F TL4 S (MCSETH#(MEMCI1+)(RCYF1-)] 150-C2 150-D1 Start memory cycle




n

T2

T3

T4

R 0 ~(M), 1's = (D)

1] ®+1 ~ADDER, 0~ (F)

s ADDER (D)
STROBE [EA] -

R 0~

S (D) -(P)

{

R s - (D)

L P)+1 - ADDER

s ADDER - (D)

ENTER FROM PREVIOUS OPERATION
(FETCH CYCLE ENTRY ENABLED)

IS
CONDITION
SATISFIED?
(0PGJSH)

0 - (Y)
P) ~(V)

FCYEF+

CLMTR~, CLDTR-
EPSLL+, EIK17-, CLFTL-
ESDTS+

CLDTR-
EPSLL+, EIK17-
ESDTS+

(SEE NOTE)
CLYTR- R 0 -@®, 0=(Y) CLPTR-, CLYTR-
EPYTS+ S D) - (), @) - (Y) EDPTS+, EDYTS+

-

DEVELOP START MEMORY LEVEL
SET F-CYCLE ENTRY FF

I

MEMCI1+
FCYEF+

NEXT INSTRUCTION
FETCH CYCLE

NOTE: REFER TO SKIP INSTRUCTION ANALYSES

FOR SPECIFIC CONDITIONS

FLOWGRAM
GENERIC, 1 CYCLE (0. 96 uSEC)



Common Entry and Exit for Skip Instructions

Table 2-1.

Generating 0PGJS+ For Specific Skip Instructions

Instrdction: cToroloTolx [xx % [x % % [% %1%
OP Code: Type:
T 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Description:
Execution Time (ysec):
Function | Origin | Cyc Tim Clk Boolean Expression Origih Destination Operation Description
EPSLL+ |128-H4 (SKGRP-)V(TLATE-) 128-H3 101--116-A10 Enable P-register to
(FCYEF4) adder
E1K17- 127-L4 (SKGRP-)V(TLATE-) 127-1.4 116-D7-D9 Force carry to adder
CLFTL- |[125-07 F TL1 L (1CYEF-)(ACYEF-)(TLIFF4 | 125-A5 120-B1 Clear F-register
121-A5 Clear shift counter
) 125-L12 Clear AZZZZ FF
CLMTR- |128-K8 F TL1 R (MCRSTH(HOLDM-}(TLIFF+4 | 128-K8 101--116-H9 | Clear M-register
CLDTR- |[125-J5 F TL1 R (1CYEF-)(ACYEF-)(TLIFF+4 | 125-A5 101--116-E7 Clear D-register to
ONEs
ESDTS+ 125-L.4 F TL1 S (I1CYEF-)(ACYEF-)TLIFF4 | 125-A5 101--116-D4- | Enable adder sum to
D8 D-register
MMnnE- [153/160 (SWnnA-)(STRB14) 153/160 | 101--116-H8 | Memory data set into
. M-register
CLPTR- [129-J10 | F TL2 R (FCYEF+)(TL2FF4)(SGZRO0+H 129-D7/ 101--116-H10 | Clear P-register
(MEMAC-)(MCRSTH H9
EDPTS+ 122-1L9 F TL2 S (FCYEFH#(TL2FF4(SCZRO0+) | 129-H9 101--116-Gll | Enable D-register to
(MEMAC-)(MCSET+ P-register
CLDTR- |[125-J5 F TL3 R (TL3FFH(ACYLF -)(MCRSTH| 125-D5§ 101--116-E7 | Clear D-register to
ONEs
ESDTS+ 125-1L4 | F TL3 S (10GRP-)(TL3FFH(MCSET+4) | 125-D6 101--116-D4- | Enable adder sum to
D8 D-register
0PGJIS+ 129-J11 (SeeTable 2-1lfor conditions) 129-D4-D9 Condition satisfied ?
CLPTR- |[129-J10| F TL4 R (OPGJSH(EOINSH(TL4FF4) 129-D7/ | 101--116-H10 | Clear P-register
(MCRSTH H10
EDPTS+ (129-1.9 | F TL4 S (OPGISH(EOINSH(TL4FF+) 129-D7/ | 101--116-H11 | Enable D-register into
(MCSET+) H9 P-register
CLYTR- (129-J3 F TL4 R (ACYLF+)-(TL4FF+4)(MCRSTH 129-Al/ 101--116-L11 | Clear Y-register
D3
EDYTS+ 129-L1 F TL4 S (ACYNX-)MCSETH(TL4FF+H| 129-H1 101--116~G10 | Enable D-register into
(BREQ-}O0PGJS-) Y-register
EPYTS+ 129-L4 F TL4 S (PISEX-)(EOINSH+(TL4FF4) 129-D4 101--116-Kl11 | Enable P-register to
(0PGJS-)(MCSETH+) Y-register
MEMCI1+ [126-J11 | F TL4 L (TL4FF+)(SPMOD-)(TLAFF-) | 126-F11/| 150-Cl Enable set RCYF 1+
H1l
RCYF1+ |[150-Dl F T L4 S (MCSETH(MEMCI1H#(RCYF1-)] 150-C2 150-D1 Start memory cycle

Instruction Op Code Conditions for SKGRP+ Origin
Skip If C Set {S5C) 101001 | (CBITFH(ML6FFH(MEMAC-) [129-A9/F10
(SKGR P+){MO7FF+4)
Skip If C Reset (SRC) | 100001 | [(CBITF#(M16FF+]-(MEMAC-) [129-A9/F11
(SKGRPH(MOTFF -)
Skip If A;, = 1(SLN) | 101100 | {AL6FFH(MIOFFH)(MEMAC-)  [129-A4/F10
(SKGRPH(MO7TFF4
Skip If A, = 0 (SLZ) | 100100 | [(Al6FFH(MIOFF+]-(MEMAC-) [129-A4/F11
(MO7FF-)
Skip If A Minus(SMI) | 101400 | (A0iFF+) {MOSFF#(MEMAC-) [129-A11/F10
(SKGRPH(MOTFF4)
Skip If A Plus (SPL) | 100400 | [(AOIFF#(MOSFF]-(MEMAC-) [129-A11/F11
(MO7FF-)
Skip If A Not Zero 101040 | (AZERO-)(MI1IFFH(MEMAC-) [129-A10/F10
{SNZ) (SKGR PH{MOTFF4
Skip If A Zero (SZE) | 100040 | [(AZERO-)(M1IFF4]-(MEMAC-) |129-A10/F11
{MO7FF-)
Skip If Sense Switch | 101020 | (SENSI#)(MI12FF#(MEMAC-)  [129-A5/F10
1 is Set (SS1) (SKGRPH (MOTFF4)
Skip If Sense Switch | 100020 | [(SENSI#)(M12FF+]-(MEMAC-) |129-A5/F11
1 is Reset (SR1) (MO7FF-)
Skip If Sense Switch | 101010 | (SENS2H(MI3FFH(MEMAC-)  [129-A6/F10
2 is Set (S52) (SKGRPH(MO7FFH
Skip If Sense Switch | 100010 | [(SENS2#)(M13FF+]-(MEMAC-) [129-A6/F11
2 is Reset (SR2) (MO7FF-)
Skip If Sense Switch | 101004 | (SENS3+)(MI14FF#(MEMAC-)  [129-A7/F10
3'is Set (SS3) (SKGRP+(MOTFF4)
Skip If Sense Switch | 100004 | [(SENS3+)(M14FF+]-(MEMAGC-) [129-A7/F11
3 is Reset (SR3) (MO7FF-)
Skip If Sense Switch | 101002 | (SENS4#(MISFFH(MEMAC-)  [129-A8/F10
4is Set (SS4) (SKGRPH(MOTFF4H
Skip If Sense Switch | 100002 | [(SENS4#{MI15FF+]-(MEMAC-) [129-A8/F11
4 is Reset (SR4) (MO7FF-)
Skip If Any Sense 101036 | (SENSI#)(MI2ZFFHV(SENS24)  [129-A6/A7/A8/
Switch Set (SSS) (MI3FFHV(SENS3+(M14FF4 | F10
: V(SENS4#)(M15FFAMEMAC-)
(SKGRP#(MO7TFF+)
Skip If Any Sense 100036 | [(SENSI#)(MI2FF4) V(SENS24) 1129-A6/A7/A8/
Switch Reset (SSR) (M13FF#)V(SENS3+)-(M14FF4) |FI1
V(SENS4+(M15F FHJA\MEMAC-)
Unconditional Skip | 100000 | (SKGRPH(MOTFF-) 129-A3 through

(MOSFF-)through (M16FF-)A
(MEMAC-)(SKGRPH(MO7FF-)

All/F11
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ENTER FROM PREVIOUS OPERATION

(FETCH CYCLE ENTRY ENABLED) FCYEF+
———-—————--—-——-—-———-——-—_—}_—-—--—-——-————-——-—-——————-——-—-—-——.—-—————
R 0~ M 1Is < (D CLMTR-, CLDTR-
T L| P)+1 «~ ADDER, 0 - (F) EPSLL+, EIK17-, CLFTL-
s ADDER ~ (D) ESDTS+
\
STROBE EA] - M MMnnE-
2 R 0 - ) CLPTR-
s ) - @) EDPTS-
<
o R 's - (D) CLDTR-
s ADDER - (D) ESDTS+
L 0 - (A) CLAIL+
L 0) - A)y ' EDAIL+
T4 S ®) ~ () EPYTS+
L [DEVELOP START MEMORY LEVEL MEMCI+ -
L|  SET F-CYCLE ENTRY FF FCYEF+
NEXT INSTRUCTION
FETCH CYCLE SsM

1 CYCLE
OP CODE 140500

3800
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Instruction:
OP Code:

140500

Type: G, 1cycle

Set Sign Minus (SSM)

(o1

0,1 |0 o0

(oo

10y 0]

1 23 4 5 6 7 8 9 10 11 12 13 14 15 16

Description: 1 - (A)l
Execution Time (usec): 0.96
Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
EPSLL+ |128-H4 | F |TLATE| L |(FCYEF#(TLATE-) 128-F3 | 101--116-A10 | Enable P-register to
adder
E1K17- 127-14 F TLATE L (TLATE-) 127-C3/| 116-D7-D9 Force carry to adder
Jé
CLMTR- |128-K8 F TL1 R (MCRSTH(HOLDM-)(TLI1FF+| 128-K8 101--116-H9 | Clear M-register
CLDTR- |125-J5 F TL1 R (ICYEF-)(ACYEF-)(TLIFF4 | 125-A5 101--116-E7 | Clear D-register to
ONEs
CLFTL- [125-37 F TL1 L (1CYEF-)(ACYEF-)(TLIFFH | 125-A5 120-B1 Clear F-register
121-A5 Clear shift counter
125-L12 Clear AZZZZ F-F
ESDTS+ 125-1L.4 F TL1 S (ICYEF-ACYEF-)TLIFF4 | 125-A5 101--116-D4- | Enable adder sum to
D8 D-register
MMnnE- |[153/160 (SWnnA-)(STRB1+) 153/160 | 101--116-H8 Memory data set into
M-register
CLPTR- |129-J10| F TL2 R (FCYEFH(TL2FFH{ECZROY | 129-D7/| 101--116-H10| Clear P-register
(MEMAC-)(MCRST+H H9
EDPTS+ 129-L9 F TL2 S (FCYEFH(TL2FF+)(SCZRO04) | 129-H9 101--116-G11 | Enable D-register to
(MEMAC-)(MCSETH4 P-register
CLDTR- |125-J5 F TL3 R (TL3FFH(ACYLF-)(MCRST#| 125-D5 101--116-E7 Clear D-register to
ONEs
ESDTS+ 125-L.4 F TL3 S (TL3FF+(10GRP-)(MCSET+ | 125-A5 101--116-D4- | Enable adder sum to
D8 D-register
CLA1L+ 130-Hl11l| F TL4 L (GENOA+(TL4FF+(M10FF+) | 130-F11| 101-H3 Clear A-register bit 1
EDAIL+ 130-H11| F TL4 L (GENOA+)(TL4FF+4)(MOSFF+) | 130-F10| 101-H6 Enable D-register bit 1
(M10FF4) to A-register bit 1
CLYTR- [129-J3 F TL4 R (SCZROH)(TL4FFH(MCRSTH { 129-D2 101--116-G7 | Clear Y-register
EPYTS+ 129-L5 F TL4 S (PISEX-)(EOINSH(TL4F F4) 129-D4 101--116-K11| Enable P-register to
(0PGJS-)(MCSET+) Y -register
MEMCIl+ |126-J11| F TL4 L (TL4FFH(SPMOD-)(TLAFF-)| 126-F11/ 150-Cl Enable set RCYF1+
HI11
RCYF1+ 150-D1 F TL4 S (MCSETH(MEMCI14(RCYF1-)| 150-C2 150-D1 Start memory cycle




ENTER FROM PREVIOUS OPERATION

(FETCH CYCLE ENTRY ENABLED) FCYER+
\
R 0 ~ (M), 1's = (D) CLMTR-, CLDTR-
n L| (P)+1 ~ ADDER, 0 - (F) EPSLL+, EIK17-, CLFTL-
s ADDER - (D) ESDTS+
STROBE [EA] -~ (M) : MMnnE-
T2 R 0 - CLPTR-
S © - @) EDPTS-
- s - D) CLDTR-
s ADDER - (D) ESDTS+
L 0 - (), CLAIL-
R 0~ (V) CLYTR-
T4 s ®) - (V) EPYTS+
L|DEVELOP START MEMORY LEVEL MEMCI+
L]  SET F-CYCLE ENTRY FF FCYEF+

NEXT INSTRUCTION

FETCH CYCLE Ssp

1 CYCLE
OP CODE 140100
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Instruction:

OP Code: 140100

Set Sign Plus (SSP)
Type: G, 1 cycle

o|o:o:1[o"o (0 Jo

10,0}

Description: 0"(A)1 1 23 4 5 6 7 8 9 10 11 12 13 14 15 16
Execution Time (usec): 0.96
Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
EPSLL+ [128-H4 | F TLATE L (FCYEF+(TLATE-) 128-F3 101--116-A10 | Enable P-register to
adder
ElKI17- 127-14 | ¥ |TLATE| L (TLATE-) ng-c3/ 116-D7-D9 Force carry to adder
J
CLMTR- [129-K8 | F TL1 R (MCRSTH(HOLDM-|(TLIFF+)| 128-K8 101--116-H9 | Clear M-register
CLDTR- }125-J5 F TL1 R (ICYEF-)(ACYEF-)(TLIFF4 | 125-A5 101--116-E7 | Clear D-register to
ONEs
CLFTL 125-37 F TL1 L (ICYEF-)(ACYEF-)TLIFF+4 | 125-A5 120-B1 Clear F-register
121-A5 Clear shift counter
125-L12 Clear AZZZZ F-F
ESDTS+ 125-L4 | F TL1 S (ICYEF-)(ACYEF-)(TLIFF+)| 125-A5 101--116-D4- | Enable adder sum to
D8 D-register
MMnnE- |153/160 (SWnnA-)(STRB1+) 153/160 | 101--116-H8 | Memory data set into
M-register
CLPTR- |129-J10| F TL2 R (FCYEF+(TL2FF+)(SCZRO04) | 129-D7/| 101--116-H10 | Clear P-register
(MEMAC-)(MCRST+H H9
EDPTS+ [129-L9 | F TL2 S (FCYEF+(TL2FF+)(SCZRO04) | 129-H9 101--116-G11 | Enable D-register to
(MEMAC-)(MCSET+ P-register
CLAIL+ |[130-H11| F TL4 L (GENOAH)(TLAFFH(MI0FF+4) | 130-F11| 101-H3 Clear A-register bit 1
CLYTR- [129-J3 | F |{TL4 R | (SCZROH)(TL4FF+(MCRSTH | 129-D2 | 101--116-G7 | Clear Y-register
EPYTS+ |129-1L5 | F TL4 S (P1SEX-)(EOINS+(TL4FF+) 129-D4 101--116-K11 | Enable P-register to
(OPGJS-)(MCSE T+ Y -register
MEMCI1+ [126-J11| F TL4 L (TL4FF+)(SPMOD-)(TLAFF-)| 126-F11/ 150-C1 Enable set RCYF 1+
HI1
RCYF1+ [150-D1 | F TL4 S (MCSETH(MEMCI+)(RCYF1-) 150-C2 150-D1 Start memory cycle
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ENTER FROM PREVIOUS OPERATION
(FETCH CYCLE ENTRY ENABLE)

R 0 - (M), 1's - (D) CLMTR-, CLDTR-
n t| ()+1 < ADDER, O = (F) EPSLL+, E1K17-, CLFTL-

s ADDER - (D) ESDTS+
S
STROBE EAl ~ ) MMnnE-

R 0~ @ CLPTR-
s ©) - @) EDPTS+
R 0 ~ (A) CLATR-
2 S )y =~ (A) g EDAHS+
S (D)9-|6 - (A)9-16 EDALS+
(sC=-1)
L (SC)+1 = (5C) INCSC+
(sC =0, AZZZZ=1)
12
& e NO AZZ7Z =07 PR
13
(TLATE)
L (A)+1 ~ ADDER ES‘ESETH‘STEE‘)K”‘ L (A)- - ADDER EASTL+, JAMKN-
]
R T's < (D) CLDTR- R Ts < ©) CLDTR-
s ADDER - (D) ESDTS+ s ADDER ~ (D) ESDTS+
L ENTER T4 RPTT2- s I's -5C ercrs-
L SET AZZZZ FF SETAZ+
1 s REPEAT T2 RPTT2+
R 0 ~ (A), 0~ (V) CLATR-, CLYTR-
r4 S| @) = Ah_g Pgys ~ Wy EDAHS+, EDALS+
s ®) - (v) EPYTS+
L| DEVELOP START MEMORY LEVEL MEMCl+
L SET F-CYCLE ENTRY F-F FCYEF+
NEXT INSTRUCTION
FETCH CYCLE A

1.5 CYCLES
OP CODE 140407

NOTE: MISSING SIGNALS CAN BE
FOUND IN TCA ANALYSIS
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Instruction: Two's Complement of A (TCA) 0 l 1 : 0 : Py ' 0 : 0,0 l 11
OP Code: 140407 Type: G, 1.5 cycles o
Description: Two's Complement of (A) - (A) 1 234567 8910 U 1213 14 151
Execution Time (uysec): 1.44
Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
EPSLL+ (128-H4 | F TLATE L (FCYEF+#(TLATE-) 128-F3 101--116-A10 | Enable P-register to
adder
EIK17- 127-14 | ¥ |TLATE| L |(TLATE-) 127-C3/| 116-D7-D9 Force carry to adder
J6
CLMTR- |128-K8 F TL1 R (MCRST+(HOLDM-)(TL1FF+4)| 128-K8 101--116-H9 | Clear M-register
CLDTR- (125-J5 F TL1 R (1CYEF-{ACYEF-)(TLIFF4) | 125-A5 101--116-E7 | Clear D-register to
ONEs :
CLFTL- |125-37 F TL1 L (1CYEF-)(ACYEF-)(TLIFF4| 125-A5 120-B1 Clear F-register
121-A5 Clear shift counter
125-L12 Clear AZZZZ F-F
ESDTS+ 125-1.4 F TL1 S (1CYEF-(ACYEF-)(TLIFF4#| 125-A5 101--116-D4- | Enable adder sum to
D8 D-register
MMnnE- |153/160 (SWnnA-)(STRB1+) 153/160 | 101--116-H8 Memory data set into
M-register
CLPTR- [129-J10| F TL2 R (FCYEF+4)(TL2FF+)(SCZR0+4) 129-D7/ 101--116-H10 | Clear P-register
(MEMAC-)}(MCRST+) H9
EDPTS+ |[129-L9 | F TL2 s (FCYEFH(TL2FFH(SCZR04) | 129-H9 | 101--116-Gl1 | Enable D-register to
{MEMAC-)(MCSET+) P-register
EASTL+ |127-L1 | F TLATE L | (AZZZZ-)(TLATEH(GENOPH| 127-C2 | 101--116-A5 | Enable A-register to
(M16FFH(MO2FFH(MOLFF+) adder
JAMKN- {127-J3 F TLATE L (AZZZ2Z-)(TLATEH(GENOPH| 127-C2 101--116-D6é | Jam carry network
(M16FFH(MO2FFH(MOIFF4) 117 B/D
CLDTR- [125-J5 F TL3 R (TL3FF+(ACYLF-)(MCRST+| 125-D5 101--116-E7 | Clear D-register to
ONEs
ESDTS+ |[125-L4 | F TL3 S (TL3FFH(10GRP-)(MCSETH | 125-A5 | 101--116-D4- | Enable adder sum to
D8 D-register
SETAZ+ |125-L10 TL3 L (GENOA+4)(TL3FF+(MOSFF+4)| 125-A8 125-1L.10 Set AZZZZ F-F
(MISFF+H
EI1CTS- 125-H8 TL3 S (GENOAH(T L3FF+(MOSFF+) 125-A8/ | 121-A7 Set shift counter to all
(MI5FFH(AZZ2Z-)(MCSET#)| HS8 126-F4 ONEs generate RPTT24
RPTT2+ |126-G4 | F TL3 s E1CTS- 126-G4 | 126-G4 Repeat T2
CLATR- |[122-H7 | F TL2 R (GENOAH(TL2FF+(AZZZZ+4) | 122-A5/ | 101--116-H5 |Clear A-register
(MCRSTH4) H7
EDAHS+ |[122-L1 F TL2 S (GENOAH(TL2FFH)(AZZZZ+) lZZ-AS/ 101--108-G7 |Enable D(1-8) into A(1-8)
EDALS+ 122-1.2 F TL2 s (MCSET+) H1 109--116-G7 |Enable D(9-16) into
A(9-16)
INCSC+ 126-13 F TLZ L (FCYEF+)(TL2FF4) 126-H3 121-A5 Increment shift counter
EASTL+ |[127-L1 F TLATE L (GENOPH(TLATE+H(MO2FF4) | 127-G11 | 101--116-A5 Enable A-register to
(AZZ2zZ4) adder
EMSHL+ |[127-18 F TLATE L (GENOPH(TLATEH(MO2FF4) | 127-G11 | 101--107-A8 Enable M(1-7) to adder
(AZZ2Z4)
ENSHL+ [127-L7 | F TLATE L (GENOP+(TLATEH(MO2FF4) | 127-G11 | 101--107-A9 |Enable M-(1-7)to adder
(AZZZ2Z4)
EMSLL+ [127-L10| F TLATE L (GENOPH(TLATE+H(MO2FF4) | 127-G11 | 108--116-A8 Enable M(8-16) to adder
(AZZZ2Z+) ;
ENSLL+ [127-L5 F TLATE L ((GAEZNZOPﬂ‘(.)TLATEﬂ(MOZFF-}) 127-G11 | 108--116-A9 |Enable M-(8-16)to adder
ZZ
E1K17- 127-14 | F TLATE L (JAMKN-) 127-33 116-D7 Force carry to adder
CLATR- [l122-H7 F TL4 R (GENOAH)(M16FFH(TL4FFH | 122-A3 101--116-H5 |Clear A-register
EDAHS+ |122-L1 F TL4 S (GENOAH)(M16FFH(TL4FFH | 122-A3 101--108-G7 |Enable D(1-8) into A(l1-8)
EDALS+ |122-L2 F TL4 S (GENOAH(M16FFH(TL4FFY | 122-A3 109--116-G7 |Enable D(9-16) into
A(9-16)
CLYTR- [129-J3 | F |TL4 R |(SCZRONTL4FFH(MCRSTH | 129-D2 | 101--116-G7 |Clear Y-register
EPYTS+ [129-L5 F TL4 S (P1SEX-)(EOINSH(TL4FF+4 129-D4 101--116-K11 |Enable P-register to
(OPGJS-)(MCSET+) Y-register
MEMCI1+ |126-J11 | F TL4 L |TL4FF4)(SPMOD-)(TLAFF-) | 126-F11/] 150-C1 Enable set RCYF1+
Hl1l1
RCYFl+ [150-D1 | F TL4 s (MCSET+(MEMCI1+(RCYF1-)| 150-C2 | 150-D1 Start memory cycle
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ENTER A-CYCLE FROM INSTRUCTION WORD

ACYEF+
FETCH OR LAST INDIRECT ADDRESS CYCLE
L[ INHBITO ~ (W) HOLDM-
L M)y_y4 =~ ADBy_14 ADB;_14
R s = () CLDTR-
L )+ 1 - ADDER EPSLL+, EIKI7-
- s ADDER - (D) ESDTS+
DEVICE READY?  \_NO
(DRLIN-) ) ]
LR EL#
YES L SET AZZZZ FF NOP10-
R 0 ~®) CLPTR-
T2 $ © - @) EDPTS+
Ts - © CLDTR-
s (INB) ~ (D) EIDTS+
13
L RESET DEVICE READY RRLIN-
YES
M7 = 17
NO
R 0~ () CLATR-
R 0 - (V) CLYTR-
S () - (¥) EPYTS+
T4
( G LN ~\ NO
277 = 07 )
YES
s| @ove -a@ EDAHS+, EDALS+
L START MEMORY MEMC1+
SET F-CYCLE ENTRY F-F | FCVEF+
s
- NEXT INSTRUCTION NA
FETCH CYCLE e s



Instruction:

Input to A (iNA)

1ala,a, ala;a;a

A Ay al

OP Code: Type: 0, 2 =
Betet 54 ~LB2i 10, 2 cycles 1 23 45 67 89 10 11 12 13 14 15 16
Description: (INB) -~ (4), (1W), =1
(INB)V(A) = (A), (1W), =0 Execution Time (usec): 1.92
Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
MEMCIl- [126-J11 | F TL4 L (100GRPH(FCYLF4 126-D11| 126-F11 Block start memory
HOLDM- [128-HS8 A (10GRP+)(ACYEF+H 128-H8 128-K8 Inhibit M-register clear
ADB7-16 (138-11 A (DMCCY-}(M__FF4 138-A11{ 143-XX (See main frame wire list)
CLDTR- |125-J5 A TL1 R (ACYEFH)(TLIFF#(JSTOP-) 125-D4 101--116-E7 | Clear D-register to
(IRSOP-)(IMAOP-)(MCRSTH ONEs
EPSLL+ |[l28-H4 | A TL1 L (10GRP4) 128-D5 101--116-A10 | Enable P-register to
adder
EIK17- 127-L4 | A TL1 L (TLATE-) 127-36 116-D7-D9 Force carry to adder
117-B1
127-35
ESDTS+ 125-1.4 | A TL1 S (ACYEF+(TLIFFH(JSTOP-) | 125-D4 101--116-D4- | Enable adder sum to
(IRSOP-)(IMAOP-)(MCSET+ D8 D-register
DRLIN- |143-B3 | A Function of IO option .| 125-D10 Device ready line
NOP10- 125-D10| A TL1 L (ACYEFH#(TLIFF+(10GRP4) | 125-D10| 125-L9 Set AZZZZ F-F
(DRLIN-)
CLPTR- |129-J10| A TL2 R (TL2FF4)(10GRP#(AZZZ2Z-) | 129-F8 101--116-H10 | Clear P-register
(OCPLS-)(MCRSTH
EDPTS+ |[129-1L9 A TL2 S (TL2FFH(10GRPH(AZZZZ-) | 129-F8 101--116-H11 | Enable D-register to
(OCPLS-)(MCSET+ P-register
CLDTR- |125-J75 A TL3 R (ANAOP-NTL3FFH(MCRSTH | 125-A5 101--116-E7 | Clear D-register to
, : ONEs
EIDTS+ 125-L6 | A TL3 S (MCSET+(RRLIN-) 125-Hé6 101--116-D4 | Enable lNBl_ 16 to
D-register
RRLIN- |134-K8 | A TL24 L | (MOIFFH)(TL24F+(AZZZ2Z-)| 134-G8 143-D5 Reset ready to device
CLATR- [122-H7 A TL4 R (ACYLFH(TL4FFH(10GRP4) | 122-D7 101--116-H5 | Clear A-register if
(AZZZZ-)MOZFF-)(MO7FF4) IW., =1
(MO1FF+(MCRSTH
EDAHS+ |l122-L1 A TL4 S (ACYLFH(TL4FF+H(10GRP4) | 122-D1 101--108-G7 | Enable D-register to
(AZZZZ-)(MOIFFH(MO2FF -) A(1-8)
(MCSETH
EDALS+ [l122-1.2 A TL4 ) (AZZZZ-)(MOIFFH(MO2FF-) | 122-D1 109--116-G7 | Enable D-register to
(MCSETH(ACYLFH(TL4FF#H A(9-16)
(10GRPH
CLYTR- {129-J3 A TL4 R (ACYNX-)TL4FFH(MCRSTH| 129-B1/ | 101--116-G7 | Clear Y-register
D2
EPYTS+ |[129-L5 A TL4 S (PISEX-)(EOINSH(TL4FF+) 129-D4/ | 101--116-K11 |Enable P-register to
(OPGJS-)(MCSETH(DMCRQ-)| H4 Y-register
MEMCIl+ [126-J11| A TL4 L (TL4FF+(SPMOD-)(TLAFF-) | 126-F11/ 150-C1 Enable set RCYF1+
. HI1l
RCYFl+ [150-D1 A TL4 S (MCSETH(MEMC1#(RCYF1-)| 150-C2 150-D1 Start memory cycle




ENTER A-CYCLE

FROM INSTRUCTION WORD ACYEF+
FETCH OR LAST INDIRECT ADDRESS CYCLE

L INHIBITO - (M) HOLDM-
THRgIUGH L (M);_y4 ~ ADB7-16 ADB7-16
T3 L GENERATE OCP OCPLS-
R 0 - (¥) CLYTR-
S (P) = (V) EPYTS+
T L START MEMORY MEMC1+
S SET F-CYCLE ENTRY F-F FCYEFR+
| ocp
NEXT INSTRUCTION
FETCH CYCLE 2 CYCLES

OP CODE 14

3496
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Instruction: Output Control Pulse (OCP) o7 . IA T A I A l A Th ]
—_— . . (Rl 1 1 1 1

OP Code: 14 Type: 10, 2 cycles -
Description: Set or reset function of specified 123 4 AS 6 7 809 10 11 12 13 14 15 16
device
Execution Time (usec): 1,92
Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
MEMC1- [126-J11 [ F TL4 L (1CGRPHFCYLFH 126-D11 | 126-F11 Block start memory
HOLDM- [128-H8 (100GRPH(ACYEF+ 128-H8 128-K8 Inhibit M-register clear
ADB7-16 |138-11 (DMCCY-)(M___FF+) 138-11 See malin frame wire list)
OCPLS- 134-K10 (RESTR-)(FCYEF-)(10GRP+) | 134-C7 143-B4 Control pulse to device
{(MO1FF-)(MO2FF-) , .‘
CLYTR- |129-J33 A TL4 R (ACYNX-)(TL4AFFH(MCRSTH| 129-B1/| 101--116-G7 Clear Y-register
D1
EPYTS+ 129-1L5 A TL4 S (PISEX-}EO0INSH(TL4FF+4) 129-D4/ | 101--116-K11 | Enable P-register to
(0PGJS-)(MCSETH(DMCRQ-)| H4 Y-register
MEMCI1+ [126-J11 | A TL4 L (TL4FF+H(SPMOD-)(TLAFF-) | 126-F11/ 150-C1 Enable set RCYF 1+
Hl11 .
RCYF1+ 150-D1 A TL4 S (MCSETH(MEMC1+4)(RCYF1-)| 150-C2 150-D1 Start memory cycle
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ENTER A-CYCLE FROM INSTRUCTION WORD FETCH|

OR LAST INDIRECT ADDRESS CYCLE :

L INHIBITO - (M) HOLDM-

L M);_16 = ADB; 16 ADB; 16

R 1's = (D) CLDTR-

L P)+1 -~ ADDER EPSLL+, EIKI7-

S ADDER - (D) ESDTS+

Ay16 = OTB1_16
- s MK
n ( ADBy_jg =20 or 242 >_________
A
L] SET MASK IN PERIPHERALS SMK
L
DEVICE READY? NO
(DRLIN-)
YES
A
@ ;{ ,f{f &~ o
L SET AZZZZ F-F Vi
SETAZ+
\ 0 - () CLPTR-

T s ©) -~ @) EDPTS+
124 L RESET DEVICE READY RRLIN-
1 R 0 - (Y) CLYTR-

s ®) = (Y) EPYTS+

L START MEMORY MEMCI +

S|  SET F-CYCLE ENTRY F-F FCYER+

NEXT INSTRUCTION
FETCH CYCLE
OTA/SMK
sete 2 CYCLES
OP CODE 74



Instruction: Output from A (OTA) 1]o AlajaATATATATA A A
QP Code: 74 Lype: 10, 2 eyeles 1 23 45 6 7 8910 11 12 13 14 15 16
béscrigtion: If ready: (A) - (0TB) and ski;-:
If not ready: No output and no skip Execution Time (usec): .92
Signal | Origin | Cyc Tim | Clk Signal Component Origin. | Destination Operation Description
MEMCI1- [126-J11 TL4 L (10GRPH(FCYLF4H 126-D11| 126-F11 Block start memory
HOLDM- |128-HS8 (10GRPH(ACYEFH 128-H8 128-K8 Inhibit M-register clear
EPSLL+ 128-H4 (10GRPH 128-D5 101--116-A10 E:ggier P-register to
E1K17- 127-L4 | A TL1 L (TLATE-) 127-J6 111167-PB71-D9 Force carry to adder
ADB7-16 |138-11 A (DMCCY-)(M__FFH 138-11 (See main frame wire list)
CLDTR- [125-J5 | A |TLl R [(ACYEF4(TLIFF#(JSTOP-) | 125-D4 | 101--116-E7 |Clear D-register to
(IRSOP-)(1MAOP-)(MCRSTH ONEs
ESDTS+ 125-1L4 | A TL1 S (ACYEFH(TLIFF#(JSTOP-) | 125-D4 101--116-D4- | Enable adder sum to
(IRSOP-)(IMAOP-)(MCSET+) D8 D-register
0TBO1-16 {138-E/L| A (AOLFF4) through (A16FF+) 138-C/J (See main frame wire list)
SMKO1+ 134-L.11| A (SMKXX+(ADBO7-)(F CX00+4) 134-K11| 143-B5 ADB 7-16 = 002()8
(Set mask)
DRLIN- 143-B3 A Function of I/O option 125-D10 Device ready line
NoP10- 125-D10| A TL1 L (ACYEFH(TLIFFH(10GRP4H | 125-D10| 125-L9 Set AZZZZ FF
(DRLIN-)
or
SETAZ+ [125-J10} A (SMKXX-) 125-H9 125-1L.9 Set AZZZZ FF
CLPTR- |129-J10| A TL2 R (TLZFFH(10GRPH(AZZ2Z-) | 129-F8 101--116-H10{ Clear P-register
) . (0CPLS-)(MCRST+H
EDPTSt 129-L9 | A TL2 S (TL2FFH(10GRPH(AZZZZ-) | 129-F8 101--116-H11 | Enable D-register to
(0OCPLS-)(MCSET+ P-register
RRLIN- [134-K8 | A TL24 L (MOIFFH)(TL24FH(AZZ22Z-) | 134-G8 143-D5 Reset ready to device
CLYTR- [129-73 A TL4 R (ACYNX-)TL4FF+)(MCRST+ 129-B1/| 101--116-G7 | Clear Y-register
D1
EPYTS+ 129-L5 A TL4 S (PlSEX-)(EOlNS+)(TL4FF+) 129-D4/ lOl--llé-Kll Enable\P-register to
(0PGJS-)(MCSET+H(DMCRQ-)} H4 Y-register
MEMCI1+ [126-J11| A TL4 L (TL4FF4)(SPMOD-)(TLAFF-) II_ZI?IFII 150-C1 Enable set RCYF1+
RCYFl+ |150-D1 | A TL4 S (MCSET+}{MEMC1+#(RCYF1-] 150-C2 150-D1 Start memory cycle

2-87



ENTER A-CYCLE FROM INSTRUCTION WORD FETCH

ACYEF+
OR LAST INDIRECT ADDRESS CYCLE
y
L INHIBITO = (M) HOLDM-
L M)y_16 = ADB; 14 ADB; 14
R I's - (D) CLDTR-
L ‘P)+1 - ADDER EPSLL+, E1K17-
n s ADDER - (D) ESDTS+
A
SENSE CONDITION?  \ NO
(DRLIN-) )
YES L SET AZZZZ-FF- NOP10-
| S L,
0 - () CLPTR-
T2 ©) - @) EDPTS+
T3
A
R 0 - (Y) CLYTR-
. s ®) ~(Y) EPYTS+
T L START MEMORY MEMC1+
s|  SET F-CYCLE ENTRY F-F FCYEF+
NEXT INSTRUCTION
FETCH CYCLE
SKS
2 CYCLES
OP CODE 34

3817



Instruction:

C;P Code:

Description: If f(device) is satisfied, device is

34

Type:

Skip if Ready Line Set (SKS)
10, 2 cycles

3

[o]1

tlojoialaa, afa;

T

A, A

4 1
A A A

ready and next instruction is skipped

1 2 3 4 5 6 7

Execution Time (ysec):

8 9 10 11 12 .13 14 15 16

1.92

Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
HOLDM- |128-H8 | A (LORGP+)}{ACYEE+) 128-H8 128-K8 Inhibit M-register clear
ADB7-16 |138-11 A (DMCCY-)(M__FF-!-) 138-11 (See main frame wire list)
CLDTR- |125-J5 A TL1 R (ACYEFH(TLIFFH(JSTOP-) | 125-D4 | 101--116-E7 | Clear D-register to

(IRSOP-)(IMAOP-)(MCRST+) ONEs
EPSLL+ |128-H4 | A TL1 L (10GRPH 128-D5 101--116-A10| Enable P-register to
adder
1E1K17- 127-14 | A TL1 L | (ACYLFH 127-35 117-B1 Force carry to adder
(CASOP-)(LSX0P-)(SUBOP-)
ESDTS+ 125-L4 | A TL1 S (ACYEFH(TLIFFH(JSTOP-) | 125-D4 | 101--116-D4- | Enable adder sum to
(IRSOP-)(IMAOP-)(MCSET+H D8 D-register
DRLIN- 143-B3 | A Function of I/O option 125-D10 Device ready line
NOPI10- 125-D10| A TL1 L (ACYEF+)(TLIFFH#(10GRP4 | 125-D10| 125-L9 Set AZZZZ FF
(DRLIN-)
CLPTR- |129-J10| A TL2 R (TL2ZFFH(10GRPH(AZZZZ-) | 129-F8 101--116-H10| Clear P-register
(0CPLS-)(MCRSTH
EDPTS+ |[129-L9 | A TL2 S (TLIFFH(10GRPH(AZZZZ-) | 129-F8 101--116-H11| Enable D-register to
(OCPLS-)(MCSET+ P-register
CLYTR- |129-J3 A TL4 R (ACYNX-)NTLAFFH(MCRSTH| 129-B1/| 101--116-G7 | Clear Y-register
D1
EPYTS+ |129-1L5 | A TL4 S (PISEX-{EOQINSH(TL4AFF+) 129-D4/| 101--116-K11| Enable P-register to
) (OPGJS-)(MCSETH(DMCRQ)] H4 Y-register
MEMCI1+ [126-J11| A TL4 L (TL4FFH)(SPMOD-)(TLAFF-)| 126-F11/ 150-Cl Enable set RCYF 1+
HI11
RCYF1+ |150-D1 | A TL4 S (MCSETH(MEMCI+)(RCYF1-} 150-C2 | 150-D1 Start memory cycle
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Common shift instruction entry

Function | Origin | Cyc Tim Clk Boolean Expression Origin Destination Operation Description
EP§LL+ 128-H4 | F TLCATE| L (FCYEF+)}{TLATE-) 128-F3 101--116-A10 |Enable P-register to
adder
ElK17- |127-L4 | F |TLATE| L |[{TLATE-) 127-J5 | 116-D7/D9 Force carry to adder
CLFTL- |[125-37 F TL1 L (ICYEF-)ACYEF-)TLIFF4) | 125-A5 121-A5 Clear shift counter
120-B1 Clear F-register
125-L10 Clear AZZZZ FF
CLMTR- |[128-K8 | F TL1 R (MCRSTH(HOLDM-}TLIFF+4| 128-K8 | 101--116-H9 |Clear M-register
CLDTR- |[125-J5 F TL1 R (ICYEF-)}ACYEF-)(TLIFF4 | 125-A5 101--116-E7 |Clear D-register to
ONEs
ESDTS+ 125-L4 | F TL1 S (LCYEF-ACYEF-)(TLIFF4) | 125-A5 101--116-D4- |Enable adder sum to
D8 D-register
MMnnE- [153/160 (SWnnA+)(STRB1+) 153/160 101--116-H8 |Memory data set into
M-register
CLPTR- [129-J10 | F TL2 R (EDPTL+){(MCRSTH* 129-HY | 101--116-H10 |Clear P-register
EDPTS+ [129-L9 | F TL2 S (EDPTLH(MCSETH 129-H9 | 101--116-Gll |Enable D-register to
P-register
EASTL+ 127-L1 F TLATE L (GENOPH(TLATE+)(MO1FF-) | 127-G11 | 101--116-A5 |Enable A-register to
. adder
EMSHL+ [127-1.8 | F TLATE L (GENOP#(TLATE+)(MO1FF-) | 127-G11 | 101--108-A8 |Enable M(1-7) to adder
ENSHL+ |127-L7 | F TLATE L (GENOPH(TLATE+)(MOIFF-)| 127-G11 | 101--107-A9 |Enable M-(1-7)to adder
EMSLL+ [127-L10| F TLATE L (GENOP+){TLATEH(MOIFF-)| 127-G11 | 108--116-A8 |Enable M(8-16) to adder
ENSLL+ |127-L5 | F TLATE L (GENOPH#(TLATEH(MOIFF-) | 127-G11 | 108--116-A9 |[Enable M-(8-16)toc adder
SETAZ+ |125-J9 F TL3 L (SHAOPH(TL3FF+(AZZZZ-) | 125-F11 | 125-L10 Set AZZZZ FF
EMCTL+ (125-L11| F TL3 L (SHAOPH(TL3FF+(AZZZZ-) | 125-F11 | 121-Al1 Enable M-register to
shift counter
EMCTL- 1125-J11 | F TL3 L (SHAOPH(TL3FFHAZZZZ-) | 125-F11 | 124-F1 Clear CBITF
SCZRO- 121-L3 (SC16F -) through (SC11F-) 121-X7 126-D4 Shift counter equals
ZERO
RPTT2+ |126-F5 | F |TL3 L |NOR of EMC16 through 126-F10 | 118-A3 Repeat TL2 timing level
EMCI11-
CLDTR- |125-J5 F TL3 R (TL3FFH(ACYLF-)(MCRST# | 125-D6 | 101--116-E7 |Clear D-register to
ONEs
CLETR- |[l125-J2 F TL3 R (TL3FF+(GENOP+(MOIFF-) | 125-D1 101--116-L3 |Clear E-register
(MO2FF+(MCRSTH
ESDTS+ 125-L4 | F TL3 S (TL3FF4#(10GRP-)(MCSET+4) | 125-D6 | 101--116-D4-~ | Enable adder sum to
D8 D-register
EBETS+ |[l125-L1 | F TL3 S (TL3FF+(GENOPH(MOIFF-) | 125-D1 101--116-J2 |Enable B-register to

(MO2FF+(MCSET+H

*See gate AlA44-F at 129-D8 for EDPTL+

I

E-register

ENTER FROM PREVIOUS OPERATION
(FETCH CYCLE ENTRY ENABLE)

FCYEF+ (SEE NOTE 1)

TO LGL EXCEPT FOR STATE OF

D17DJ

3474

2-90

OP CODE 0416N

FOUND IN ALR ENTRY ANALYSIS

R 0~ (M), I'%~(D) CLMTR-, CLDTR-
n L] (P)+1 - ADDER, 0 -~ (F) EPSLL+, EIK17-, CLFTL-
s ADDER - (D) ESDTS+
STROBE [EAl - (M) MMnnE-
R ) CLPTR-
s ©) - @) EDPTS+
L D, - CBITFF SHASC+
R 0 - (A) CLATR-
T2 s ®)yo1e ~ A5 SLATS+
L ©UD -Ap DI7DJ+
L (5C) +1 = (5C) INCSC+
12873
(ILATE) L (A) -~ ADDER EASTL+
(SEE NOTE 2)
R I's = (D), 1's = () CLDTR-, CLETR-
s ADDER (D) ESDTS+
s ®) - € EBETS+
L
T\ YES
AZZ7Z =0 ) 3
L 1 - AZZZZ SETAZ+
T NO L My ~ (5O EMCTL+
L 0 . CBITFF EMCTL-
_ \ NoO 3
sC=0 )
YES
L ENTER T4 RPTT2-
R 0~ (Y) CLYTR-
T4 s ®) - (V) EPYTS+
L | DEVELOP START MEMORY LEVEL MEMCl+
L | SET F-CYCLE ENTRY F-F FCYEF+
NEXT INSTRUCTION ALR
FETCH CYCLE MR 2 cvaLes
NOTES: 1. THIS INSTRUCTION IDENTICAL 2. MISSING SIGNALS CAN BE



No. of shifts
A

Instruction: Logical Left Rotate (ALR)
OP Code: 0416N Type: SH, 1+ n/2 cycles

Descrintion n=no. of shifts | 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
escription: ﬁ
A 16

r A
1fr, 10N NINfNNTN]

Execution Time (usec): 0.96 + 0.48n

Signal Origin | Cyc Tim | Clk Signal Component Origin Destination Operatior Description

Common Entry (See Common Entry for Shift Instructions, Page 2-90)

SHASC+ 120-K8 | F TL2 L (SHAOP+(SCZRO0-) 120-H8 122-D10 Shift A-register and
124-D1/D3 shift counter not equal
to ZERO

CBITF 124-L1 | F TL2 S (SHASCH)(TL2ZFF+)(MO7FF+) | 122-D3 124-1.2 Set D1 into CBITF
(M10FF-)(DO1FF4)(MCSETH

CLATR- |[122-H7 | F TL2 R (SHASCH(TL2FF+(MO7TFF4) | 122-D10 | 101--116-H5 |Clear A-register
(MCRST+)

D17DJ+ 130-F3 | F TL2 L (SHAOPH(MO9FF+)(MOSFF4) | 130-D2 116-G5 Left shift end effect
(DOIFF+)

SLATS+ 122-L10| F TL2 S (SHASCH(TL2FFH(MO7FF+ | 124-D3 101--116-G5 |Shift left A-register
(MCSET+)

Common Exit (See Common Exit for Shift Instructions, Page 2-113)
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R 0~ M), 1% -0 CLMTR-, CLDTR-
n t|{ ()+1 - ADDER, 0 - (F) EPSLL+, EIKI7-, CLFTL-
s ADDER - (D) ESDTS+
STROBE A~ W MMnnE-
R 0~ CLPTR-
s ©) - @) EDPTSH
)
R T CLATR-
s )16 - (Ay_15 SLATS+
L 0~ A D17DJ-
12
n YES
Cr D; =D, }—_—“——
J NO
L i 1+ CBITF SHASC+
I (SEE NOTE)
LI SC)+1 - (S 4}________,
GO S TNCSCH
i
128713 :
(TLATE) L (A) ~ ADDER EASTL+
(SEE NOTE)
R s = ©), ' = () CLDTR-, CLETR-
s ADDER - (D) ESDTS+
s ‘®) -~ E® EBETS+
e sdee i | RePEAT T2 lRPTT2+
( AZ72Z = )Es
= [ ]
J L T - AZZZZ SETAZ+
T3 NO L w6 - 650 EMCTL+
A 0 - CBITF EMCTL-
( sc=0 j) NO o
YES
L ENTER T4 RPTT2-
R 0 - (Y) CLYTR-
T4 s ®) - EPYTS+
L | DEVELOP START MEMORY LEVEL MEMCI+
L | SET F-CYCLE ENTRY F-F FCYER+
NEXT INSTRUCTION ALS
FETCH CYCLE M cvaues
OP CODE 0415N

ENTER FROM PREVIOUS OPERATION
(FETCH CYCLE ENTRY ENABLE)

NOTE: MISSING SIGNALS CAN BE
FOUND IN ALS ENTRY ANALYSIS

8480
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No. of shifts
A

Instruction: Arithmetic Left Shift (ALS)

0
OP Code: 0415N Type: SH, 1+n/2 cycles - =
n=no, ofshifts 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

s n
1IN N NNTN TN

Description:
1 A 16 0 :
OVF = (C) Execution Time (usec): 0.96 + 0.48n
| Signal Origin | Cyc Tim Clk Signal Comp6hent Origin Destination Operation Description
Common Entry (See Common Entry for Shift Instructions, Page 2-90)
SHASC+ |120-K8 | F TL2 L (SHAOPH(SCZRO0-) 120-H8 122-D10 Shift A-register and
: 124-D7 shift counter not equal
to ZERO
CLATR- |122-H7 | F TL2 R (SHASCH(TL2FF+(MO7FF4 | 122-C10 | 101--116-HS Clear A-register
(MCRSTH4) .
D17DJ- 130-F4 | F TL2 L (MOSFF4H 130-D4 116-G5 Clear A-register bit 16
SLATS+ |122-L10| F TL2 S (SHASCH(TL2FF+(MO7FF4) | 122-D10 | 101--116-G5§ Shift left A-register
(MCSETH+)
Dl# D2 124-D7 | F TL2 L See inputs to gate A1E37-F | 124-D7 124-F2 Set CBITF with
SHASC+

Common Exit (See Common Exit for Shift Instructions, Page 2-113)
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ENTER FROM PREVIOUS OPERATION

(FETCH CYCLE ENTRY ENABLE) FCYEF+ (SEE NOTE 1)
R 0 ~ (M), 1's ~ (D) CLMTR-, CLDTR-
n L| ()+1 ~ ADDER, 0 - (F) EPSLL+, EIK17-, CLFTL-
s ADDER - (D) ESDTS+
STROBE [EA] - (M) MMnnE-
R ) CLPTR-
s ©) - () EDPTS+
L D, ~ CBITF SHASC+
T2 R 0 - (A) CLATR-
s Diis ~ Wy e SRATS+
L Dig ~ A DOODJ+
L (SC) +1 = (SC) TNCSC+
}rzLirTE:; L (A) - ADDER EASTL+
(SEE NOTE 2)
R I's ~ @), I's ~ @) CLDTR-, CLETR-
$ ADDER ~ (D) ESDTS+
s ®) -~ E EBETS+ RPTT2+
L REPEAT T2
YES
( AZZ2Z =0 ) s
L T - AZZZZ SETAZ+
™ No L My - 60 EMCTL+
L 0 - CBITF EMCTL-
C sC=0 ) o 3
J
YES
L ENTER T4 RPTT2-
R 0~ (Y) CLYTR-
” s ®) - (V) EPYTS+
L | DEVELOP START MEMORY LEVEL MEMC1+
L | SET F-CYCLE ENTRY F-F FCYER+
NEXT lNSTéugLTIEON A
H CY
FETC 1+ /2 CYCLES
OP CODE 0406N
NOTES: 1. THIS INSTRUCTION IDENTICAL 2. MISSING SIGNALS CAN BE
TO LGR EXCEPT FOR STATE OF FOUND IN ARR ENTRY ANALYSIS

DOooDJ

3472
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No. of shifts
A

-~
Instruction: Logical Right Rotate (ARR) 0 l 1 : 170 IrN :N ™ ' N : NN ]

OP Code: 0406N Type: SH, 1+ n/2 cycles e X , X
M: ﬁ n = no. of shifts 1 23 45 6 7 89 10 11 12 13 14 15 16
—— Execution Time (usec): 0. 96 + 0. 48n
Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description

Common Entry (See Common Entry for Shift Instructions, Page 2-90)

SHASC+ 120-K8 F TL2 L (SHAOPH(SCZRO0-) 120-H8 122-D11 Shift A-register and
124-D1/D4 shift counter not equal
to ZERO

CBITF 124-1L1 F TL2 S (SHASCH(MO7FF-)(MO8FF+) | 124-D4 124-1.2 Set D16 into CBITF
(TLZFF4)(D16FF+(MCSETH

CLATR- |122-H7 F TL2 R (SHASCH(TL2FF+H(MO7FF-) | 122-D11 | 101-- 116-H5 Clear A-register
(MCRST+)

DO00ODJ+ 130-D1 F TL2 L (SHAOPH(MO2FFH(MO9FF+) | 130-B2 101-Gé6 Right shift end effect
(D16FF+)

SRATS+ 122-L11| F TL2 S (SHASCH|TL2FF+(MO7FF-) | 122-D11 101--116-G6 | Shift right A-register
(MCSET+)

MFGZE- |122-F1 I TL2 L (SHASCH(TL2FFH(MO7FF-) | 122-D11 124-F1 Clear CBITF

Common Exit (See Common Exit for Shift Instructions, Page 2-113)
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T2

72813
(TLATE)

3

T4

ENTER FROM PREVIOUS OPERATION

(FETCH CYCLE ENTRY ENABLE) FCYEF+
R 0 - (M), s~ (D) CLMTR-, CLDTR-
L] )+ < ADDER, 0 ~ (F) EPSLL+, EIK17-, CLFTL-
s ADDER - (D) ESDTS+
STROBE EAI~ (M) MMnnE-
R 0~ CLPTR-
s ©) - P) | EDPTS+
L Dy ~ CBITF /Do SHASC+
R 0 -(A) CLATR-
s O)y_y5 ~ (A
1-15 2-16 SRATS+. DOCDJH
L Al - DOO - A‘ L4
(SEE NOTE)
L (SC) +1 < (sC) TNCSC+
L (A) = ADDER EASTL+
(SEE NOTE)
I's = (D), 1's = (E) CLDTR-, CLETR-
ADDER - (D) ESDTS+
(8) -~ () EBETS+ RPTT2+
L REPEAT 12
YES
C AZZZZ =0 } 3
L T - AZZZZ SETAZ+
NO e ¢ (M)yy_16 = (5O EMCTL+
= L 0 - CBITF EMCTL-
. "\ No R
sC=0
J
YES
ENTER T4 RPTT2-
R 0~(Y) CLYTR-
s ®) - EPYTS+
L | DEVELOP START MEMORY LEVEL MEMCI1+
L | SET F-CYCLE ENTRY F-F FCYER+
NEXT INSTRUCTION -
FETCH CYCLE P /2 CYCLES
OP CODE 0405N

NOTE:

3492

MISSING SIGNALS CAN BE
FOUND IN ARS ENTRY ANALYSIS



No. of shifts
A

/4 N\
1|N:N:N[N:N:1\ﬂ

Instruction: Arithmetic Right Shift (ARS)

o0fa 0

30[1 0

OP Code: 0405N Type: SH, 1+ n/2 cycles
PR n=no. of shifts 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Description: —
2 A 16
1 Execution Time (gsec): 0.96 + 0. 48n
Signal | Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
Common Entry (See Common Entry for Shift Instructions, Page 2-90)
SHASC+ 120-K8 F .TLZ L (SHAOP+)(SCZRO0-) 120-H8 122-D11 Shift A-register and
124-D4 shift counter not equal
to ZERO
CBITF 124-1L1 F TL2 S (SHASC+)(MO7FF-){MO8FF+) | 124-D4 124-1.2 Set D16 into CBITF
(TL2FFH(D16FF+{MCSETH
MFGZE- [122-F1 F TL2 L (SHASCH(MO7FF-)(TL2FF+) | 122-D11 | 124-F1 Clear CBITF
CLATR- |122-H7 F TL2 R (SHASCH)(TL2FFH(MO7FF-) | 122-D11 | 101--116-H5 |Clear A-register
(MCRSTH
SRATS+ 122-1L1 F TL2 S (SHASCH(TL2FF+)(MO7FF-) | 122-D11 | 101--116-G6 |Shift right A-register
] (MCSET+)
DOODJ+ 130-D1 F TL2 L (MIOFF+(DOOFF+) 122-B1 101-Gé6 Maintain sign bit
DOOFF+ 130-H9 F TL2 S (ESDTSH(ROIPAH(GO1IDJ-) 130-F6 130-B1 Extension of D-register
RO1PA+ 101-D9 F TL2 L (HOIDJ-) 101-B9 101-B9 Adder network OR gate
GO1DJ- 101-A4 F TL2 L (EASTLH(AOLIFF+) 101-A4 101-A4 Adder network OR gate
Common Exit (See Common Exit for Shift Instructions, Page 2-113)
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ENTER FROM PREVIOUS OPERATION

(FETCH CYCLE ENTRY ENABLE) FCYEF+ (SEE NOTE 1)
R 0 - (M), 1'% ~(D) CLMTR-, CLDTR-
n L| (P)+1 - ADDER, 0 ~ (F) EPSLL+, EYK17-, CLFTL-
s ADDER - (D) ESDTS+
STROBE EAT - (M) MMnnE-
R 0~ CLPTR-
s ©) - () EDPTS+
L D, ~ CBITF SHASC+
2 R 0 - (a) CLATR-
3 ©)y_16 =~ W15 SLATS+
L 0 - (A D17DJ-
L (SC) +1 < (sC) INCSC+
124713
(TLATE) L (A) - ADDER EASTL+
N (SEE NOTE 2)
R I's = (@), 1's = () CLDTR-, CLETR-
s ADDER - (D) ESDTS+
s ®) - € EBETS+
L| REPEAT T2 |RPTT2+
( AZZZZ =0 )
= [ ]
J L 1 < AZZZZ SETAZ+
IE NO L Mg - 6O EMCTL+
L 0 - CBITF EMCTL-
C sc=0 y‘o K
YES
L ENTER T4 RPTT2-
R 0~ (V) CLYTR-
0 s ®) - (¥) EPYTS+
L |DEVELOP START MEMORY LEVEL MEMCI+
L | SET F-CYCLE ENTRY F-F FCYEF+

NEXT INSTRUCTION LGL
FETCH CYCLE 1 +n/2 CYCLES
OP CODE 0414N

NOTES: 1. THIS INSTRUCTION IDENTICAL 2. MISSING SIGNALS CAN BE
"I;O ALR EXCEPT FOR STATE OF FOUND IN LGL ENTRY ANALYSIS
17DJ :

3473
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No. of shifts
A

3 . . : 7 )
Instruction: Logical Left Shift (LGL) 1 I" :0 : 0 I N : N : N ! N ; N : Nj
OP Code: 0414N- Type: SH, 1+ n/2 cycles
D AP n=mno. ofshifts 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

escription: T 2 16 0
Execution Time (usec): 0.96 + 0.48n
Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
Common Entry (See Common Entry for Shift Instructions, Page 2-90)
SHASC+ 120-K8 F TL2 L (SHAOPH(SCZRO-) 120-HS8 122-D10 Shift A-register and
' 124-D1 shift counter not equal
to ZERO
CBITF 124-L1 F TL2 S (SHASC+)(TL2FF+)(M07FF+) 122-D3 124-1.2 Set D1 into CBITF
(M10FF-)}(DO1FF+(MCSET4 '
CLATR- 122-H7 F |TL2 R (SHASCH{TL2FFH(MO7FF+) | 122-D10 | 101--116-H5 Clear A-register
(MCRST+)
D17DJ- 130-F4 F TL2 L (MOSFF+ 130-D3 116-G5 Clear A-register bit 16
SLATS+ 122-L10| F~ |TL2 S (SHASCH(TL2ZFFH(MO7FF+ | 122-D10 | 101--116-G5 [Shift left A-register
(MCSET+)

Common Exi

t (See Common Exit for Shift Instructions, Page 2-113)
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ENTER FROM PREVIOUS OPERATION

(FETCH CYCLE ENTRY ENABLE) FCYEF+
R 0 ~ (M), I's~ (D) CLMTR-, CLDTR-
mn L| ()+! - ADDER, 0 ~ (F) " EPSLL+, EIK17-, CLFTL-
s ADDER -~ (D) ESDTS+
STROBE [EA] - (M) MMnnE-
R 0~ CLPTR-
s ©) - @) EDPTS+
L D, = CBITF SHASC+
R 0 - (A) ; CLATR-
12
S (D)l_]s hd (A)Z-lé SRATS+
L 0 - (a) DOODJ-
L (SC) +1 = (SC) 1NCSC+
}TzLiTB L (A) - ADDER EASTL*
(SEE NOTE)
R I's = (D), 1's = (E) CLDTR-, CLETR-
S ADDER - (D) ESDTS+
s (8) ~ (E) EBETS+
L| REPEAT T2 |RPTT24
( AZZZZ =0 )ES
= ()
_/ L T - AZZZZ SETAZ+
3 NO L M)}y_16 ~ (5C) EMCTL+
L 0 . CBITF EMCTL-
- } _No o
SC=0 )
YES
L ENTER T4 RPTT2-
R 0~ (Y) CLYTR-
T4 $ ®) - EPYTS+
L | DEVELOP START MEMORY LEVEL MEMC1+
L | SET F-CYCLE ENTRY F-F FCYER+
NEXT INSTRUCTION LR
FETCH CYCLE VSR /2 cveLes
OP CODE 0404N
NOTES: 1. THIS INSTRUCTION IDENTICAL 2. MISSING SIGNALS CAN BE
TO ARR EXCEPT FOR STATE OF FOUND IN LGR ENTRY ANALYSIS

DOODJ

3478
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No. of shifts
Al

7 ~\
of1jojo NN N[N NN |

Instruction: Logical Right Shift (LGR)

OP Code: 0404N Type: SH, 1+ n/2 cycles
s n=no. of shifts 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Desantxon. 0 1 A 16

Execution Time (usec): 0.96 + 0.48n

Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description

Common Entry (See Common Entry for Shift Instructions, Page 2-90)

SHASC+ 120-K8 | F TL2 L (SHAOP#(SCZRO-) j#0-HP 122-D11 Shift A-register and
124-D1/D4 shift counter not equal
‘ to ZERQ

CBITF 124-L1 | F T L2 S (SHASC+)(MO7FF-)(MOSFF+) |124-D4 | 124-1L2 Set D16 into CBIT}
(TL2FF+)(D16FF4)(MCSETY)

CLATR- |l22-H7 | F TL2 R (SHASCH(MO7FF-)TL2FF+) |122-D11 | 101--116-H5 |Clear A-register
(MCRSTH

SRATS+ 122-L11 | F TL2 S (SHASCH(TL2FFH(MO7FF-) | 122-D11 | 101--116-Gé |Shift right A-register

or (MCSET+) ' ‘
MFG2E- |[122-Fl1 | F TL2 L (SHASC+) (TL2FFH(MO7FF-) | 122-D11 | 124-F1 Clear CBITF
DOODJ- 130-D1 | F TL2 L |(MIOFF-)}(MOSFFH 130-B3 101-G6 Clear A-register bit 1

Common Exit (See Common Exit for Shift Instructions, Page 2-113)
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ENTER FROM PREVIOUS OPERATION

(FETCH CYCLE ENTRY ENABLE) FCYEF+
R 0 -~ (M), I's<(D) CLMTR-, CLDTR-
n L| (P)+1 - ADDER, 0 ~ (F) EPSLL+, E1K17-, CLFTL-
s - ADDER - (D) ESDTS+
STROBE [EA] - (M) MMnnE-
R 0~ CLPTR-
S ®) - @) EDPTS+
L D, - CBITF SHASC+
RI 0= (A), 0~ (B) CLATR-, CLBTR-
12 LS| E = Ay @pjg = Bys D17DJ+, SLATS+
LS| Ep~'B, B3 4 = Blyys EOCDJ+, SLBTS+
L 0 -8, EODDJ-
L (SC) +1 < (5C) INCSC+

{T"’szi:; : L (A) - ADDER EASTL+
(SEE NOTE)
R I's = (D), l's = (E) CLDTR-, CLETR-
s ADDER - (D) ESDTS+
s ®) - €) EBETS+
L| REPEAT T2 jRPTT2
']
L T - AZZZZ SETAZ+
T3 B M)y~ (5O EMCTL+
L 0 - CBITF EMCTL-
[~
L ENTER T4 RPTT2-
R 0 - (V) CLYTR-
T s () EPYTS+
L | DEVELOP START MEMORY LEVEL MEMCI1+
L | SET F-CYCLE ENTRY F-F FCYER+
NEXT INSTRUCTIEON "
FETCH CYCL M /2 CYCLEs
OP CODE 0410N
NOTES: 1. THIS INSTRUCTION IDENTICAL 2. MISSING SIGNALS CAN BE
];?A"TLEROE%(ESBEJ?OR FOUND IN LLL ENTRY ANALYSIS

3477
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Instruction:

OP Code:

Description:

0410

Long Left Logical Shift (LLL)
SH, 1+ n/2 cycles

Type:

n = no. of shifts

q::”—(l A 161 B 16}0

No. of shifts
A

/4 \
T 1 T L] |
(0, 0N /N N[N N N]
5 6 7 8 9 10 11 12 13 14 15 16
Execution Time (usec): 0.96 + 0.48n

Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
Common Entry (See Common Entry for Shift Instructions, Page 2-90)
SHASC+ 120-K8 | F TL2 L (SHAOPH(SCZRO-) 120-H8 122-C10 Shift A-register and
123-E4 shift counter not equal
124-D1/D3 to ZERO
CBITF 124-L1 F TL2 S (SHASCH(TL2ZFF+(MO7FF4) | 122-D3 124-L2 Set D1 into CBITF
(M10FF-}DOIFF+)(MCSET+H

CLATR- |122-H7 | F TL2 R (SHASCH(TL2FF+4)(MO7FF+ | 122-C10 | 101--116-H5 |[Clear A-register
(MCRST+)

CLBTR- |123-J7 F, |TL2 R (SHASCH(TL2FF+(MO7FF4) | 123-E4 101--116-H2 [Clear B-register
(MOSFF-)(MCRST+)

D17DJ+ 130-F3 | F TL2 L (ACYLF-)(MO8FF-)(M10FF-)| 130-D3 116-G5 Left shift end effect
(EOIFF+)

SLATS+ 122-L10| F TL2 S (SHASCH(TL2FF4+)(MO7FF+) | 122-D10 | 101--116-G5 [Shift left A-register

EOCDJ+ 130-D8 | F TL2 L (E02FF4) 130-D8 101-E1 Set E2 into Bl

SLBTS+ 123-1L4 | F TL2 S (SHASCH(TL2FF+(MO7FF+) | 123-E4 101--116-E1 |[Shift left B-register

(MOSFF-)(MCSET+) .

EODDJ- 130-Dl1l| F TL2 L (MO9FF-) 130-B11 | 116-Gl1 Clear B16

Common Exit

(Seé Common Exit for Shift Instructions, Page 2-113)
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ENTER FROM PREVIOUS OPERATION

(FETCH CYCLE ENTRY ENABLE) FCYEF+
R 0-(M), !'s<(@D) CLMTR-, CLDTR-
n L1 (P)+1 - ADDER, 0 - (F) EPSLL+, E1K17-, CLFTL-
s ADDER - (D) ESDTS+
STROBE EA- (M) MMnnE-
R 0 - () CLPTR-
s ©) - ) EDPTS+
L D, - CBITF SHASC+
R 0) = (A), 0 - (®) CLATR-, CLBTR-
12 LS E ~ A @oys ~ (A 15 DI7DJ+, SLATS+
LS Ey =B ©)316 = Bps EOCDJ+, SLBTS+
L D ~ By EODDJ+
L (5C) +1 < (5C) INCSC+
{,’Li‘,g L (A) - ADDER EASTL+
(SEE NOTE)
R I's < (D), 1's = (E) CLDTR-, CLETR-
s ADDER - (D) ESDTS+
s ®) - () EBETS+
L| REPEAT T2 ]RPTT2+
YES .
Crar ) .
L T - AZZZZ SETAZ+
n NO L M)y7.16 = (5O EMCTL+
L 0 . CBITF EMCTL-
C SC=0 >7N° K ’
YES
L ENTER T4 RPTT2-
R 0~ (Y) CLYTR-
T4 $ ®) - (V) EPYTS+
L | DEVELOP START MEMORY LEVEL MEMCI+
L | SET F-CYCLE ENTRY F-F FCYER+

NEXT INSTRUCTION

LLR
FETCH CYCLE 1+ n/2 CYCLES
OP CODE 0412N
NOTES: 1. THIS INSTRUCTION IDENTICAL 2. MISSING SIGNALS CAN BE
TO LLL EXCEPT FOR STATE OF FOUND IN LLR ENTRY ANALYSIS

EODDJ

3479
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No. of shifts
A

Instruction: Long Left Rotate (LLR) 4 =
SAEREeen € 1loj1 0[N N N[N ININ |
OP Code: 0412N Type: SH, 1+ n/2 cycles

Descrintion: n=no. ofshifts 1 2 3 4 5 6 7 89 10 11 12 13 14 15 16

—Zescription:

A _16b—{1_B 16k
Execution Time (usec): 0.96 + 0.48n
Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
Common Entry (See Common Entry for Shift Instructions, Page 2-90)
SHASC+ 120-K8 F TL2 L (SHAOP+)(SCZRO-) 120-H8 122-C10 Shift A-register and
123-E4 shift counter not equal
124-C1/C3 to ZERO
CBITF 124-11 F TL2 S (SHASCH(TL2FFH(MO7FF+) | 122-D3 124-1.2 Set D1 into CBITF
(MlOFF-)(DOlFF+)(MCSET+)

CLATR- |122-H7 F TL2 R (SHASCH(TL2FFH(MO7FF+ | 122-Cl0 101--116-H5 [Clear A-register
(MCRST+)

CLBTR- |123-37 B TL2 R (SHASCH(TL2FF+(MO7FF+ | 123-E4 101--116-H2 |[Clear B-register
(MOSFF -)(MCRST+)

DI17DJ+ 130-F3 F TL2 L (ACYLF-)(MOSFF-)(MIOFF-) 130-D3 116-G5 Left shift end effect
(E01FF+)

SLATS+ 122-L10| F TL2 S (SHASC+)(TLZFF+)(M07FF+) 122-D10 { 101--116-G5 |Shift left A-register
(MCSET+)

EOCDJ+ 130-D8 F TL2 L (E02FF4) 130-D8 101-E1 Set E2 and Bl

SLBTS+ 123-1.4 F TL2 S (SHASC+)(TLZFF+)(MO7FF+) 123-E4 101--116-E1 |[Shift left B-register
(MOSFF-){MCSET+)

EODDJ+ 130-D11| F TL2 L (SHAOPH(MO9FF+)(DO1IFF+) 130-B11 | 116-G1 Set D1 into B16

Common Exit (See Common Exit for Shift Instructions, Page 2-113)
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ENTER FROM PREVIOUS OPERATION

(FETCH CYCLE ENTRY ENABLE) FCYEF+
R 0~ M, 1% <0 CLMTR-, CLDTR-
- t| @) +1 - ADDER, 0 - (F) EPSLL+, EIK17-, CLFTL-
s| - ADDER . D) ESDTS+
STROBE [EA] - (M) MMnnE-
R ) CLPTR-
s ©) - P) EDPTSH
[]
R0 =@, ) CLATR-, CLBTR-
LS| B ~ A, O ~ A5 DI7DJ+, SLATS+
LS| B - B g - Bhpys EOCDJ+, SLBTS+
12 L 0 -8B, EODDJ-
¥
N YES
oo,
Ino
L[ 1 - CBITF j SHASCH
T (SEE NOTE)
L[ R r——
- INCSC+
},"’Lifg . L (A) ~ ADDER EASTL+
(SEE NOTE)
R s -~ ©), s ~ () CLDTR-, CLETR-
s ADDER - (D) ESDTS+
s o) EBETS+
L| REPEAT 12 [RPTT2
T\ YES
AZZZZ =0 ) 1
L T~ AZZZZ SETAZ+
3 NO L My~ 5O EMCTL+
L 0 . CBITF EMCTL-
_ \ no 3
sC=0 )
YES
L ENTER T4 RPTT2-
R 0~ CLYTR-
14 S P < () EPYTS+
L | DEVELOP START MEMORY LEVEL MEMC1+
L | SET F-CYCLE ENTRY F-F FCYEF+

NEXT INSTRUCTION

LLS
FETCH CYCLE 1+ n/2 CYCLES

OP CODE 0411N

NOTE: MISSING SIGNALS CAN BE
FOUND IN LLS ENTRY ANALYSIS

3481

2-106



No. of shifts

A

Instruction: Long Arithmetic Left Shift (LLS) T - T T T =

Instruction 1fool 1 [NIN N[N|N N

OP Code: 0411N Type: SH, 1+ n/2 cycles

—'—Desc; cion: n =no. of shifts 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

2escmption: f1 A 16k~ [B] “{2_B_16—0

OVF —(C) Execution Time (usec): 0.96 + 0. 48n
Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
ommon Entry (See Common Entry for Shift Instructions, Page 2-90)
SHASC+ 120-K8 F TL2 L (SHAOPH(SCZRO-) 120-H8 122-D10 Shift A-register and
123-E4 shift counter not equal
124-D7 to ZERO
CLATR- 122-H7 F TL2 R (SHASCH(TL2FF+)(MO7FF+) | 122-C10 | 101--116-H5 Clear A-register
(MCRSTH+)

CLBTR- |123-J7 F TL2 R (SHASCH(TL2FF+H(MO7FF+) | 123-E4 101--116-H2 [Clear B-register
(MOSFF-)(MCRST+)

DI17DJ+ 130-F3 F TL2 (MOSFF-)(M10FFH(E02FF+) | 130-D4 116-G5 Left shift end effect

SLATS+ 122-L10| F TL2 S (SHASCH)(TL2FFH(MO7FF+) | 122-D10 | 101--116-G5 Shift left A-register
(MCSETH+)

EO0CDJ+ 130-D8 F TL2 (ACYLF-)(MI10FF+(EOIFF-)| 130-D7 101-E1 Set E1l into Bl

SLBTS+ 123-1L4 F TL2 S (SHASCH(TL2FF+)(MO7FF+) | 123-E4 101--116-E1 Shift left B-register
(MOSEF-)(MCSETH+) -

EODDJ- 130-Dl1l| F TL2 L (MO9FF-) 130-B11 | 116-Gl Clear B16

D1 #D2 |124-D7 F TL2 L See inputs to gate AIE37-F | 124-D7 124-F2 Set CBI1T with SHASC+

Common Exit (See Common Exit for Shift Instructions, Page 2-113)
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ENTER FROM PREVIOUS OPERATION

(FETCH CYCLE ENTRY E

NABLE)

FCYEF+ (SEE NOTE 1)

R 0 - (M), 1'% ~ (D) CLMTR-, CLDTR-
m L| ()+1 - ADDER, 0 - (F) EPSLL+, E1K17-, CLFTL-
s ADDER - (D) ESDTS+
STROBE [EA] = (M) MMnnE~
R 0~ (P) CLPTR-
s ©) - () EDPTS+
L Elé - CBITF SHASC+
T2 R 0 - (A), 0 - (8 CLATR-, CLBTR~
LSl 0 ~A, D)5 ~ (Ao g DOODJ-, SRATS+
LS| Dyg =B, Bl = By EOADJ+, SRBTS+
L (5C) +1 = (SC) INCSC+
},"'LA‘TTE:; L {A) ~ ADDER EASTL+
(SEE NOTE 2)
R I's = (D), I's = (E) CLDTR-, CLETR-
s ADDER - (D) ESDTS+
s ®) - () EBETS+
L| REPEAT 12
T\ YES
AZZ2Z =0 ) 3
L V -~ AZZZZ SETAZ+
3 NO L My~ 5O EMCTL+
L 0 < CBITF EMCTL-
C sc=0 ) No 3
J
YES
L ENTER T4 RPTT2-
R 0 - (Y) CLYTR-
» s ®) - () EPYTS+
L | DEVELOP START MEMORY LEVEL MEMC1+
L | SET F-CYCLE ENTRY F-F FCYEF+
7
NEXT INSTRUCTION AL
FETCH CYCLE 1 + /2 CYCLES
OP CODE 0400N
NOTES: 1. THIS INSTRUCTION IDENTICAL 2, MISSING SIGNALS CAN BE

TO LRI
DOODJ

R EXCEPT FOR STATE OF

BE FOUND IN LRL ENTRY
ANALYSIS
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No. of shifts

A

la \
oJo,0 0 [N, N N[N N N|

Instruction: Long Right Logical Shift (LRL)

OP Code: 0400N Type: SH, 1+ n/2 cycle
2= ~B2 n = no. of shifts 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Description:
o—-{I A 161 B 16

Execution Time (usec): 0.96 + 0.48n

_ Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
Common Entry (See Common Entry for Shift Instructions, Page 2-90)

SHASC+ 120-K8 | F TL2 L (SHAOPH(SCZRO-) 120-H8 122-Cl11 Shift A-register and
123-E6 shift counter not equal
124-D1/D5 to ZERO

CBITF 124-L1 | F T L2 S (TL2F F+)(SHASC+)(MO7FF-) | 124-D5 124-1.2 Set E16 into CBITF

(MO8SFF-)(E16FF+)(MCSET+) .

MFG2E- |[122-F1 | F TL2 L (SHASCH(TL2FF+)(MO7FF-) | 122-Dl11 | 124-F1 Clear CBITF

CLATR- |l22-H7 | F TL2 R (SHASC+)(TLZFF+(MO7FF-) |122-C11 | 101--116-H5 |Clear A-register

(MCRST+)
CLBTR- [123-J7 | ¥ TL2 R (SHASCH(TL2FF+(MO7FF-) |123-E6 |[101--116-H2 [Clear B-register
(MC8FF-)(MCRSTH
DO0DJ - 130-D1 | F T L2 L (M10FF-)}(MO9FF-) 130-B2 101-Gé Clear A-register bit 1
’ with SRATS+
SRATS+ 122-L1 | F T L2 S (SHASCH|(TL2FF4)(MO7FF-) {122-D11 |101--116-G6 |[Shift right A-register
. (MCSET+)
E0ADJ+ 130-D9 | F TL2 L (MI0FF-)(D16FF-) 130-D10 |101-E2 Set D16 into Bl
SRBTS+ 123-L8 | F TL2 S (SHASCH(TLZFF#)(MO7FF-) |123-E6 |101--116-E2 [Shift right B-register
(MOSFF-)(MCSET+)

Common Exit (See Common Exit for Shift Instructions, Page 2-113)
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ENTER FROM PREVIOUS OPERATION

(FETCH CYCLE ENTRY ENABLE) FCYEF+
R 0~ (M), I's~(D) CLMTR-, CLDTR-
Tl L| (P)+1 -~ ADDER, 0 - (F) EPSLL+, E1K17-, CLFTL-
s ADDER - (D) ESDTS+
STROBE EAT - (M) MMnnE-
R 0 -~ (P) CLPTR-
S D) - ) EDPTS+
L £, ~ CBITF SHASC+
- R 0 - (A), 0 - (B) CLATR-, CLBTR-
LS| Ejg = Ay 015 = (A4 DOODJ+, SRATS+
LS| Dg =B, E)15 = Bl EOADJ+, SRBTS+
L (5C) + 1 = (5C) INCSC+
}ﬁ_i,’g L (A) -~ ADDER EASTL+
(SEE NOTE)

R s = (D), 1's = (E) CLDTR-, CLETR-
s ADDER - (D) ESDTS+
s ®) - € EBETS+
L| REPEAT T2 ]RP'I’T2+
T\ YES
AZZZZ =0 D; -
L T « AZZZZ SETAZ+
s NO L M))16 = (6O EMCTL+
L 0 ~ CBITF EMCTL-
- \ NO 7
sC=0
J
YES
L ENTER T4 RPTT2-
R 0~ (v CLYTR-
T4 s ®) - (Y) EPYTS+
L |DEVELOP START MEMORY LEVEL MEMC1+
L | SET F-CYCLE ENTRY F-F FCYER+

NEXT INSTRUCTION

FETCH CYCLE LRR
1+ n/2 CYCLES
OP CODE 0402N
NOTES: 1. THIS INSTRUCTION IDENTICAL 2. MISSING SIGNALS CAN BE
TO LRL EXCEPT FOR STATE OF FOUND IN LRR ENTRY ANALYSIS

DOODJ

3476
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No. of shifts

. Al
7 D

Instruction: Long Right Rotate (LRR) : 1 : 0 I N : N : NI~ : N : N1

OP Code: 0402N Type: SH, 1+ n/2 cycles

D inti n = no. of shifts 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

escription:
; Lb A 161 B 164+[C]
Execution Time (uysec): 0.96 + 0.48n
Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
Common Entry (See Common Entry for Shift Instructions, Page 2-90)
SHASC+ 120-K8 | F T 1.2 L (SHAOP+)(SCZRO0-) 120-H8 |122-Cl1 Shift A-register and
123-E6 shift counter not equal
124-D1/D5 to ZERO
CBITF 124-L1 | F T L2 S (TL2FF+)(SHASCH(MO7FF-) |124-D5 124-1.2 Set E16 into CBITF
(MOSFF-}E16FF+)(MCSET+)

CLATR- |[l22-H7 F TL2 R (SHASC+|TL2FF+)(MO7FF-) [122-Cl1 |101--116-H5 |Clear A-register
(MCRSTH

CLBTR- |123-J7 F TL2 R (SHASCH{TL2FF+(MO7FF-) |123-E6 101--116-H2 |[Clear B-register
(MO8BFF-)(MCRSTH+)

DOODJ+ 130-D1 F TL2 L (SHAOPH(MOSFF-)(MO9FF+) |130-B3 101-G6 Set E16 into Al with
(E16FF4H SRATS+

SRATS+ 122-L1 F TL2 S (SHASCH(TL2FFH(MO7FF-) |122-D11 |101--116-Gé Shift right A-register
(MCSET+)

MFGZ2E- [122-F1 | F T L2 L '(SHASC+)(TLZFF+)(M07FF-) 122-D11 |124-F1 Clear CBITF

EOADJ+ 130-D9 | F TL2 L (MIOFF-YDI16FF-) 130-D10 | 101-E2 Set D16 into Bl

SRBTS+ 123-1.8 | F TL2 S (SHASCH(TL2FFH(MO7FF-) |123-E6 101--116-E2 |Shift right B-register

(MOSFF-)(MCSET+)
Common Exit (See Common Exit for Shift Instructions, Page 2-113)
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ENTER FROM PREVIOUS OPERATION

(FETCH CYCLE ENTRY ENABLE) FCYEF+
R 0~ M), 1~ D) CLMTR-, CLDTR-
n Ll (P)+1 < ADDER, 0 - (F) ‘EPSLL+, EIK17~, CLFTL-
s - ADDER ~ (D) ESDTS+
STROBE EA- ™M) MMnnE-
R ) CLPTR-
s ©) ~ P) EDPTS+
s €, ~CBITF SHASCH+ -
R 0~(A), 0-(8 CLATR-, CLBTR-
- L S| A = D00« A, (D)5~ (A 1s DOODJ+, SRATS+
LS| E <8, ®py5- Bl EOADJ+, SRBTS+
L Dy = B EOBD}+
L (SC) +1 = (5C) INCSC+
Ki‘{; L (A) - ADDER EASTL+
(SEE NOTE)
R 1's = (D), 1's = () CLDTR-, CLETR-
s ADDER — (D) ESDTS+
s ®) - E EBETS+
L| repeat ermm
YES
C AZZZZ =0 ) 3
L T~ AZZZZ ] SETAZ+
T3 NO L M)y16 = (5O EMCTL+
0 . CBITF EMCTL-
. ) No 3
sC=0 )
YES
L ENTER T4 RPTT2-
R ) CLYTR-
» s ® - v EPYTS+
L | DEVELOP START MEMORY LEVEL MEMCl+
L | SET F-CYCLE ENTRY F-F FCYER+
8
NEXT INSTRUCTION LRS
FETCH CYCLE : 1 + n/2 CYCLES

OP CODE 0401N

NOTE: MISSING SIGNALS CAN BE
FOUND IN LRS ENTRY ANALYSIS

3406
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Instruction: Long Arithmetic Right Shift (LRS)

No. of shifts
A

oo o 1|,

N
N N[N NN

Common shift instruction exit

OP Code: 0401N Type: SH, 1+ n/2 cycles
P . n = no. of shifts 1 23 4 5 6 7 8 9 10 11 12 13 14 15 16
Descri hon:
e z A 16 Z B 16 , ‘
Execution Time {usec): 0.96 + 0.48n
Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
Common Entry (See Common Entry for Shift Instructions, Page 2-90)
SHASC+ 120-K8 | F TL2 L (SHAOPH(SCZRO-) 120-H8 122-D11 Shift A-register and
: 123-E7 shift counter not equal
124-D5 to ZERO
CBITF 124-L1 | F TL2 S (TL2FF+)(SHASCH(MOC7FF-) | 124-D5 124-1.2 Set E16 into CBITF
(MOSFF -)(E16FF+(MCSET+)
CLATR- |122-H7 | F TL2 R (SHASCH(TL2FF4)(MO7FF-) | 122-D11 | 101--116-H5 |Clear A-register
(MCRST+) )
CLBTR- [123-J7 F TL2 R (SHASCH)(TL2FF4#(MO7FF-) | 123-E6 101--116-HZ2 |Clear B-register
(MOSFF-)(MCRST+)
DOODJ+ 130-D1 | F TL2 L (M10FF+)(DOOFF+) 130-B1 101--G6 Maintain sign bit
DOOFF+ 130-H9 | F TL2 S (ESDTSH(ROIPAH(GOIDJ-) 130-F6 130-B1 Extension of D-register
ROIPA+ 101-D9 | F TL2 L (HOLDJ-) 101-B9 101-B9 Adder network OR gate
GO1DJ- 101-A4 | F TL2 L (EASTLH(AOLFF4) 101-A4 101-A4 Adder network OR gate
SRATS+ 122-L1 | F TL2 S (SHASCH(TL2FFH#(MO7FF-) | 122-D11 | 101--116-G6é |Shift right A-register
(MCSET+) . ] :
MFG2E- |122-Fl1 | F TL2 L (SHASCH(TL2FFH(MO7FF-) | 122-D11 | 124-F1 Clear CBITF
EO0ADJ+ 130-D9 | F TL2 L (MIOFFH(EOIFF-) 130-D9 101-E2 Set El into Bl
EOBDJ+ 130-F1 | F TL2 L (M10FF+)(D16FF-) 130-F1 102-F2 Set D16 into B2
SRBTS+ 123-18 | F TL2 S SHASCH(TL2FFH(MO7FF-) | 123-E6 101--116-E2 | Shift right B-register
((MOBFF-)(MCSE%?) . ¢ <€
Common Exit (See Common Exit for Shift Instructions, ) Page 2-113)
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Instruction:

Signal Origin | Cyc Tim Clk Signal Component Origin Destination Operation Description
INCSC+ 126-L3 F TL2 L (FCYEF+)(TL2FF+) * 126-H3 121-AS5 Increment shift counter
CLYTR- [129-J3 F TL4 R (ACYNX-TL4FF+(MCRST+H| 129-D3 101--116-L11 | Clear Y-register
EPYTS+ 129-1L4 F TL4 S (PISEX-)(EOINS+)(0PGJIS-) 129-D4/ 101--116-K11 | Enable P-register to

H4 Y-register
MEMCI1+ [126-J11| F TL4 L (TL4FF+(SPMOD-)(TLAFF-) | 126-F11/ 150-Cl1 Enable set RCYF 1+

H1l1 ’
RCYF 1+ 150-D1 F TL4 S (MCSETH(MEMCI1+)(RCYFL) | 150-C2 150-D1 Start memory cycle

*Repeat T3 and T2 as required and enter T4
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THE QUEEN'S AWARD
TO INDUSTRY
1969

Honeywell

COMPUTER CONTROL DIVISION

United Kingdom

Honeywell Ltd.,

Computer Control Division,
53 Clarendon Road,
Watford, Herts. .

® Watford 42391

Telex: 934227

Honeywell Ltd.

Computer Control Division,
Honeywell House,

Station Road,

Cheadle Hulme,

Cheshires

= 061-4856116

Telex: 66509

Honeywell Ltd.

Computer Control Division,
Observatory House,
Windsor Road,

Slough, Bucks.

® Slough 33366

Telex: 84601

Sweden

Honeywell AB,

Computer Control Division,
Storsatragrand 5,

127 86 Skarholmen,

“® 08/88 00 00,

Telex: 854-10673

Finland

QY Honeywell,
Hitsaajankatu b,
Helsinki 81,
= 730311
Telex: 12-1229

France

Honeywell S.A.,

Computer Control Division,
92 rue de Courcelles,

Paris 8eme.

= 227 60 71

Telex: 29623

Italy
Honeywell S.p.A,,

Computer Control Division,

Via V. Pisani, 13
1 20124 Milano.
= 6245

Telex: 32092

Germany

Honeywell GmbH,
Computer Control Division,
6050 Offenbach/Main,
Kaiserleistrasse 55.

= 30641

Telex: 41-52758

Honeywell GmbH
Computer Control Division
4 Dusseldorf
Moersenbroicher Weg 200
= 62161 '

Telex: 858 6754

Netherlands

Honeywell NV,

Computer Control Division,
Egelenburg 150-152,
Amsterdam Buitenveldert.
= 020-429666

- Telex: 13066

Switzerland

Honeywell AG,

Computer Control Division,

- 8008 Ziirich,
-Dufourstrasse 47.

® (051) 47.44.00
Telex: 53.561

Honeywell AG

Computer Control Division
1200 Geneva/Switzerland
73, Route de Lyon

= 44 2550

Telex: 22 670

Other countries
export

Honeywell Ltd., -
Computer Control Division,
53 Clarendon Road,
Watford, Herts.

= Watford 42391

Telex: 934227
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