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Field
Number

uPGM
uPGHM
uPGM
uPGM
uPGHM
uPGHM
uPGlH
uPGHM
uPGM
uPGHM
uPGM
uPGM
uPGHM
uPGM
uPGM
uPGM
uPGM
uPGHM
uPGM
uPGM
uPGM
uPGM
uPGM
uPGM
uPGM
uPGM
uPGM
uPGHM
uPGH
uPGM
uPGM
uPGH

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,S1,52,S53)
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 MICROPROGRA!

OUTPUT BUS MUX ADR

OUTPUT BUS MUX CONTROL SOURCE
SWAP ALU INPUTS

FORCE INSTR DEST FIELD TO SOURCE TMP ADR

> W ow

Microinstruction Fields

Table C=5
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NOR ADD MUL RSUB RRES MAX MOV CMP INC TST NEG SIG CEL FLR ABS

GE

Fleld Number

DDV D e~

[N -~R -~ NN~

& -

=~

&~

-

-

[~ ]

L~ ]

=

™M SN O~

|

[~

=~

=~

-

L~

[~ ]

L~N-~}

=

-

D -

10
11
12

MrFHOMFN OO~ —~S

o~

-

SOOI D

DO R~A~—AD® ~

oee~A~0e N

oSN

See<Mooee

BTVeERA808

See~Aeo®

ceee~S

[~ -~~~

SN~
o~ .

e ®

eevese

DM~
o~

QO E -

[~R N ]
o~

S-E A~
-

[N -N-~ ]
(2]

D8 M~
-

[~R'-N-~-N-~ N~

L~N~]

19
29

S~ ae®

(RN NN -N-N RN -N-N.-N~

SRR ~Mea<Mam

DR E

SRR ~E

e ~ane®

oo~ dA®

DDA~

21
22
23
24
25

e~

[~~~ |

e~

A ®

DA

e~ ae®

S~ ®

e~

DR ARD -

RO AD

SRR~

26
27
28
29
30
31

32

(all flelds in octal)

Examples of Microprograms for Macroinstructions

Table C~6
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Field Number

DONE ZERO

LOOP

00000000000000001000000000010100

S

21000110000005001000000000010100
o

Ay
11210110011004101000001000000100

” 3

Q

00110001011006000000000000000100

11210110011005001000005moooooooo
o
(&)

(@]
00110110011006000000004Roooooooo

<!

(]

00110110000001011001000000000001

21
27
28

23
24
25
26
29
31
32

(all fields except uBRANCH FIELD in octal)

Microprogram for Factorial of Integer Arguments

Table C-7



FPleld Number

CONT,

DDNA N ©® i

D DNEANAHAAD D

DO NAN—AAD ®
N oo~ -rooe®
SBOENANHHORO®
VEOAAN DD
SONHNHHOS®
VO A TR O
VDONANHHOIID®

VDA DD D

VDINANHHODIO®

VDA DO DD ®
N PR A D

BONANA—A SIS

S A DO ®S

VDR AAD DD D N

HNMTN O~

10
11

=

=

12

13

25

25

14

ee<~daexs

RDe—HAHOD®

Exdr-rios

oo

RDe4—HH S

[~ No N~ K-}

D

[~N-N NN~

VDA ®

DoNe®

Lo R NN

Vi

15
16
17
18
19

DN
oy

Dedr DO
oy

SR -F NN~ N -F.-§ .~
™

AR K-N--N-N.-¥.-1

oo e®

QAN

S
[a]

Ve N XSO

Tooee

SRR NN NN~ N~

[
MM ZoO®

o

(8]

o

<
SeeNJYe®

<

[ 8]

[

Yoo es

-oeo®
DO
DS
D~

[~ N~-N-]
D<A~ ®
DA @
B0
e~

SO

DA
[~ XN~}
S~

LoNo RN

D@

29
39
31
32

(all fields except uBRANCH FIELD in octal)

Microprogram to Compute the-6--Veetor -from -the -RHO -and -DELTA- Vectors

Table C~8 (Page 1 of 2)
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RNK1

RNK2

RNK3

Field Number

RNK4

RNKS

NS MOV NDEMFORR - 098~
~ -

BONFNAHO DD~ DOUVUD e~

BENFANA NSO~ SN FHAIERPTISTH-HOD
—-t -

DEENFAN A - DD AT - OOV
(o) -

N0 HNO SN NSSrrFFooNDoeam~meD
o~ —-t .

BREANAFANA -1 0020V V R AR
o~

DONAFAN AN TSN NcqdOodadoRe-ias
—t —t

DONANHH OO T
™

N-HOD "~
o~

BHRNAANAADI S FO2 U AR INHIIEISDDRN A8
o~

SONANMHMHFMEER AN~ -0~ ®
—-t ™~

RERENFNHAAOD A HODY -V OO HED
™ o~

N QU -~ 0O PNDINDIO NN - DR RS
o~ ™~ °

RENFHNA A VOO« U~
™

ERNMHANH AN HEFH MO NSO ®
—-t o~

SRENFAN A~ ORI Y- RPN DD -AND
™ ™

N DA HMoCeRSRONNIOENRDYMNFHESN RS
™~ ™

NNV~ O ~NM™
—

O OND e NM TN O™ 0NN
— - NNNNMm®

<«
e LN N NN

-
<
~

(all fields except uBRANCH FIELD in octal)

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

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

NSO MbkWwhEO

=
S

Branch Condition

0

1

(Branch HNever)

(Branch Always)

NeV
~(HeV)
Z
~%
Zv (MeV)

~(Zv(NeV))

v
~V

c
~C
Cvi

IRDECODE @PI DEST

ORIGIMN

OVERFLOW ERROR

190

Carry In

0
1l
NeV
~(HeV)
Z
~Z
Zv (HeV)
~{(2v(NseV))
v
~V
C
~C

~(CvZ)
ORIGIN
~ORIGIN

Branch Condition Select and Carry In Mux Select Fields
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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+1l; 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

v
SQSHEHSHSSSQQSSQSQ
(o]

w
Lad KR RN NN R N R W
— —t

m
0O MHY DS NERS D
- .

~
RSOOSR NSO
™~
m
SO IMHYEHMODPNDOEE
~4

m
VOO OSSO RE®
— —t

-]

|S]
QSQWSQSSS&SSQSQSSS

P

4
Iﬁ@NsssssHsts&Hsss
o~ ~4
~
SUEDDODOIREEN SRS
™~
™
ST OM-HEIS - ORNS DD
™

~
emgsssssesssssssee

w
AT TM MO NDDO®
™

N~NMenoroos

(all fields except uBRANCH FIELD in octal)

Microprograms for Instruction Fetch and Decode

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
RS 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+1; WRITE MEM; WAIT
MAR:=R4+1; START MEM READ; WAIT
R7:=D; . !DELTA;
MAR:=CURLAD; START MEM READ; VWAIT
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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