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uPGM
uPGM
uPGM
uPGM
uPGM
uPGM
uPGlH
uPGH
uPGM
uPGM
uPGM
uPGM
uPGM
uPGM
uPGM
uPGM
uPGM
uPGH
uPGM
uPGM
uPGM
uPGM
uPGM
uPGM
uPGM
uPGM
uPGM
uPGh

uPGIH
uPGM
uPGM
uPGM

Field Name

SOURCE TEMP ADR

SOURCE TEMP ADR MUX uPGM CONTROL
DEST TEMP ADR

DEST TEMP ADR MUX uPGM CONTROL
LEG MUX CONTROL

LEG MUX CONTROL SOURCE

LEG MUX ENABLE

LEG CONSTANT ENABLE

LEG MUX CONTROL

LEG MUX CONTROL SOURCE

LEG MUX ENABLE

ALU FUNCTION SELECT MUX ADR
ALU FUNCTION SELECT MUX ENABLE
ALU FUNCTION SELECT (M,S0,S1,S2,S3)
MUL/DIV/REM SELECT

CARRY IN MUX ADR

STORE ENABLE (LDATA,TEMP)
FORCE A LEG TO FLOAT

FORCE B LEG TO FLOAT

ROUND MODE

LDATA SELECT

LDATA SELECT ENABLE

uBRANCH CONDITION MUX ADR
UBRANCH DESTINATION

PUSH uPC TO uPC STACK

POP uPC FROM uPC STACK

B LEG CONSTANT ADR

STOP MICROPROGRAM

OUTPUT BUS MUX ADR

OUTPUT BUS MUX CONTROL SOURCE
SWAP ALU INPUTS

FORCE INSTR DEST FIELD TO SOURCE TMP ADR

g Bk er B oc R ve J o)

Microinstruction Fields

Table C=-5
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Width

VHENHHWHREFWHDOR®

()
RFHHENHEOFHENWHUNERENDWN




NOR ADD MUL  RSUB RRES MAX MOV  CMP INC TST NEG SIG CEL FLR  ABS

GE

Field Number

eSS MFN DM~

SISO DRSO

SN NN~ S oMo esS

OO~ NSRS

OSSN N NSO SN~OONNNO R~ rEeS

LR R R N R R RN NN NN NN NN -]
OO S MOV~ ~S
R R R N Y P N N N Ry -1 )

NSNS0~ S

SO NS HMNOIVENDRNCSDNIDII SN EN

NN OSSOV O~

RN~ HEOEMOODORNDNN~HNODD S
™

LR R R R NN NN R NN NN RN R RN -N o NN -N-}
-4

NS~ 000NN~ ®
(o]

QQQQQ@QQQ@&QQEQFHGSQS@S@GOOHQHSQ

SO CNOSDHMODVAEARNOESORNNNODONDNEDND-D

AN TNOCRORNRANMINO~NONR~ANMP N
- o~ o~ A ONONONONNN

{(all flelds in octal)

Examples of Microprograms for Macroinstructions

Table C=~6
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Field Number

DONE ZERO

Loop

COO0O0O0000000000O0OHO0O000CO0OoOMOMO O
00000000000000000000006%00000000

21000110000005001000000000010100
o~ .

By
11210110011004101000001000000100

© 3

(&}

00110001011006000000000000000100

11210110011005001000005moooooooo
(3\}
O
Q
00110110011006000000004moooooooo
]

0011._0110000001011001000000000001

AN TN 0N HANMIINOUNOACHNMINONONS HA
HreAAAAAAAANNNNNNNNNNM O™

(all fields except UBRANCH FIELD in octal)

Microprogram for Factorial of Integer Arguments

Table C-7



Field Number

CONT

QQN-—!NMH@SHHQQ\DGQH&&WHQSQQQQSHQQ
[}

QQNHN-—(F‘&@HF(QSHSHHQSSHH&QQ@Qv—i@&
o~ ™

Q@N-—lﬂﬁﬁQHHS@QH@HSSQWH@Q@@@SQHQQ
™ ™

NHQ&&HH@QSSQ&&QQN&QQFMS&@&@&SHSQ
™

n
@sN-—cN-—t-—!stsssgsa-—csss-—n—chss&ss-—qss
™ z
5

QQHHQQQQQHHQGFGﬁﬁ&&sss@@@s@@@-—i@@
o~

-
ssN-—cN.—c-—isa&s&smssﬁssam:—cﬂxssss&ﬁsa
~ z
o~

QQHH&@SQSHHQSF&HFIQQ@QQ@SSSQQHQQ
- A

()
@QN-—'N:—CHQQQ@&SI{!&QHQS&HHN&@&@Q@H@Q
o~ z

QQHHQQSSSHH@SFQHH&&QQQSQQS&SQHSQ
~

o~
@@NHNHHQQS&QQU"QQM&SQU‘DHNM&S&&QHS&
. o~ ~ z
~

QQHHSQ&@Hﬁ@shQAH@@&Q&QQ@QSQQF(SQ
~—

NHS&QHHQSQS&QU\QQNQ&@WH@QGHSQQQ-IQQ
o~ ~

B
QSNHNMHQSSQQSMQ&H@@SHHNZ@SQHQ@
o~ ~ 8

[

<
Q&HHQQ@SHr*s@:QMMQ@QQQN:SQQ@&H@Q

Q

(2]

QQP‘H&QQQNQ—GHQQF&HH&&@Q‘HQ@QSQ@Q:—!@G
~

AN O0 0

(all fields except uBRANCH FIELD in octal)

Microprogram. to Compute the-6- Vector -from -the -RHO -and-DELTA- Vectors

Table C~8 (Page 1 of 2)
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RNK1

RNK2

RNK3

Field Number

RNK4

RNKS

N-HOSHMH OSSP ONOSNSIEMHISS- OO SD
o~ ~

SONHANFA MO VER OO~
: -t

BONANH OSSO H SN SCSSIO-FOD
-t ~

NHQ&Qt—(v—i@@@QSQ:}SQNSQ@FHSQ&Q@QQH&Q
-t .

OSSN NH 0OV~ ~NE®
o~
~-

SQNHNHHSQSHQ@Q’-—‘@#‘QQQ:H&SSQ&QQHQS

™

N~~~ VNADNNRM-HOOOdDDE~89
o~ o~

BONFANA A~V RS NHFOIEDORD~-OS
o~

BONFANA A H A D OO Ddd~E®
~ o~

BERENANA S~ - D 80P UVLFHNESEDIDRDHME D
(2] o~

NG {00 VoNDEE NS DoRe<an
o~ ~N :

DO NHN A - OOV ESS DD {0~ S
]

DONANA A D AN~ NADOIDCTNND~ED
-t o~

SENANAFMO DA r{ 2T RO NHMOOOIRONOR-E®
™ (]

NFHEERS MOS0 NN MNHOONDODN-DS
o~ ™

HANMFPNOSOND
-~

(all fields except uBRANCH FIELD in octal)

Microprogram to Compute the G Vector from the RHO ané DELTA Vectors

Table C-8 (Page 2 of 2)
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Field Value
(octal)

Branch Condition

0

1

IRDECODE @PI DEST

(Branch Never)

(Branch Always)

NeoV
~(NeV)
2
~2
Zv (MeV)

~(zZ2v(NeV))

\'4
~V

Cc
~C
Cvi

ORIGIN

OVERFLOW ERROR
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Carry In

0 -
1l
NoV
~(NeV)
Z
~2
Zv (NeV)
~(2v (NeV))
\"
~V
C
~C

~(CvZ)
ORIGIN
~0ORIGIN

Branch Condition Select and Carry In Mux Select Fields

Table D-7
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Field Number

COROUTINE JUMP

HALT

Single Op
@PI Dest

Single Op
Instr

)
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ORI NS

1
FE

wn
VO MMNARNTRRRIND
~
~
oYY ®
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~™
L~ MHOFanNe
~
~
V-~ oo
(3] ~
OO N ORIV
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oSN eaDS®
~ ~

™
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~
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R N N S
- ~
o
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N TENEMON SR TD
-
™
PN RNOD
(] ~t

(2
VD~ MNMESSEHS TS
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~
oMo rMaNOSSoYYH<~Men
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MMM
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(all fields except uBRANCH FIELD in octal)

Microprograms for Instruction Fetch and Decode

Table D-8 (Page 3 of 6)
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AMD 2901
Internal Register
Assignment

PC 0
CURLAD 1l
SOURCE 2

DEST 3

SINGLE: MAR:=INSTR DEST FIELD; START MEM READ; WAIT
DEST:=D; IR DECODE 1

SINGLE @PI DEST: MAR:=CURLAD; START MEM READ; WAIT
HMAR:=D; START HOST MEM READ; WAIT
DEST:=D(@PI); IR DECODE 1

HALT: MAR:=CURLAD+1
OUTPUT BUS:=PC; WRITE MEM; WAIT
MAR:=0 . -
OUTPUT BUS:=CURLAD; WRITE
STOP

COROUTINE JUMP: MAR:=CURLAD+1
OUTPUT BUS:=PC; WRITE MEM; WAIT
MAR:=INSTR DEST FIELD; START MEM READ; WAIT
CURLAD:=D; OUTPUT BUS:=CURLAD (OLD):;
WRITE MEM; WAIT
MAR:=CURLAD+l; START MEM READ; WAIT
PC:=D
MAR:=CURLAD+4; START MEM READ; WAIT
TYPE:=D; BR FETCH

Microprograms for Instruction Fetch and Decode

Table D-8 (Page 4 of 6)







Field Number

ITERATION' STEP

n O
SO HHA OIS
o~ «

n
F@@QQQQ@@@QSQQQQQQ
= ~

™
CHODMNMHMOeOaSSR NSRS
o] .

~
SOOI
o~
™
STO DN MN OO NDEDS®
o~

™
SOV DO EODSIDINOED
~ -

&=

(3]
assoSssssssssseess

[T}

—t
NMONO PO TOEDO~ODS

o~ ~t

~
VRN SR ®
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™
QQQQ@QP’HSNH@QV’@S@Q

™

~
sm:sassssssssssee

[T}
ﬁv:savﬁﬂsssssmssas

ANMOINOFDNS~NMTN O~
et rdet e rd e~

(all fields except uBRANCH FIELD in octal)

.

etch and Decode

Microprograms for Instruction F

Table D~8 (Page 5 of 6)
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AMD 2901
Internal Register

Assignment
PC 0
CURLAD 1
SOURCE 2
DEST 3
R4 4
R5 5
R6 6

7

R7

ITERATION STEP: R4,MAR:=CURLAD+INSTR SOURCE FIELD;
START MEM READ; WAIT
R5:=D {RHO;
R4,MAR:=R4+1; START MEM READ; WAIT
R6 :=D | SUBSCRIPT;
OUTPUT BUS:=R5-R6=-ORIGIN;
SET CONDITION CODES
BLE FETCH
OUTPUT BUS:=R6+1l; WRITE MEM; WAIT
MAR:=R4+1; START MEM READ; WAIT
R7:=D; .!DELTA;
MAR:=CURLAD; START MEM READ; WAIT
OUTPUT BUS:=R7+D; WRITE MEM
PC:=PC+INSTR DEST FIELD; WAIT; BR FETCH

Microprograms for Instruction Fetch and Decode

Table D-8 (Page 6 of 6)
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