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PART 1.
INTRODUCTION. .
BIT SLICE ( AMD.2901 )
nN1SNARDYNITN NIUYDY BIT SLICE
MICROPROGRAM SEQUENCER ( AMD.2909 )

N1SNARDINITATNINYTBN MICROPROGRAM SEQUENCER

PART 2.
HARD WARE..
INTRODUCTION
IR. AND MICROPROGRAM SEQUENCER BOARD.
MICROPROGRAM MEMORY BOARD.
ALU. AND REGISTER BOARD.
MAR. AND BUFFER BOARD.

LATCH AND RESET BOARD.
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MC2901
ALU SOURCE
MICRO CODE OPERANDS MICRO CODE ALY o
Octel Ocml Functien mbet
1y 1y g A s g 14 Uy
Lot ° A Q [ 0 |RPuss R+S
L L M ] A 8 L L H ' S Mious A s-R
LOH L 2 o a L H L 2 |RMiows A-S
L H R 3 o B L KK 3 RORS AvS
HooL L 4 (] A oL L 4 |RanDs AAS
H L H [ o A H L M 5 AANDS AAs
MM L [ [ a | ¢ |REXORS RYS
H H H 7 o o H H H ? AEXNORS| RVS
Figure 2. ALU Source Operand Control. Figure 3. ALU Function Control.
RAM Q-REG. RAM Q
MICRO CODE FUNCTION FUNCTION v SHIFTER | SHIFTER
g Y 1y Oetat ity Lasd Shift Loed  |OUTPUT o | mama| 0o | a3
[ 0 x NONE NONE F-+Q F X x x x
L L H ' x NONE X NONE 13 x x x x
Lt oM oL 2 NONE F-8 X NONE A X x x x
L H H 3 {1 NoOnE Fe8 X NONE F X x X x
oLt 4 DOWN FR-+8 DOWN a2-+Q F Fo | Ny | Qg | g
oL H [ oOWN E~8 x NONE F Fo | My | Qg x
H KL [ up 2F 8 up 200 F iNg | Fy | Wy | g
WoH W 1 up 2% ~8 X NONE ¥ Ng | Fy x | 0y

X= Qon’t care. Electrically, the shift pin is a TTL input internally connected 10 a three-state output which is in the high-
impedance stata,
8 = Register Addressed by 8 inputs. o
Up is toward MSB, Down is towsrd LS8,
Figure 4. ALU Destination Control.

N 1390 OCTAL 0 1 2 3 a4 [ (] 7
$I5 ALU
A4 Aws“"“ A.Q A.B o.a 0.8 0,.A 0,A D.Q 0.0
L3 Function
Cp=L A+Q A+8 Q ] A D+A [s22+3 ]
O RPusS
Ch=H AsQH AeBsl Q1 841 Asy DA+ D+0*1 D+t
Cn=tL a-A-1 B-A-1 Q-1 B-1 At A-D-1 Q-D-1 -D-t
1] sMinusR -
Ca=H a-A 8-A Q B A A-D a-o -b
Cn=L A-Q-1 A-B-1 -a-t ~8-1 ~A=1 D-A-1 0-Q-% o-1
2 | RMinus S
Cn=H A-Q A-B ~Q -8 ~-A O-A 0-0 [}
3| RORS Ava AvE ] [} A ova ova o
4 | RANDS AAQ AN L] ] 0 DAA oaQ o
6| RANDS KAQ A8 ] [ A 5aa Bac o
6 |REX-ORS] AvQ Ave a e A DYA ova o
7 {REXNOR Ava AvVE 8 [ A bDva ova [
1

4 = Plus; — = Minus; V= OR; A~AND: v~ EX-OR
Figure 5. Source Operand and ALU Function Matrix.
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aLu 18 16,17,18 (937MAN5W ALU DESTINATION CONTROL) OUTPUT
%89 ALU atianwne (iu TRI - STATE Tavilyn OE WNS CONTROL.
MICROCODE 16,17,18 3¢1§9N"S CONTROL OUTPUT 113¢ tilu OUTPUT
40 A PORT Wiaan ALU OUTPUT [F] #MUX. Wuu 3 INPUT aciinasia
OUTPUT 309 ALU Wi304n15 SHIFT UP/DOWN wia'lal SHIFT e
SHIFT faefl RAMO uA RAM3 lﬁuﬁan“muﬂ_%qﬁ§ 2 ¢hime iy pORT
d1senouS1y BUFRER DRIVER WUU TRI STATE Uaeil INPUT ‘1UEN MUX.
&9t MODE SHIFT UP. RAM3 BUFFER 30N ENABLE UAv RAMO MUX.

[e0n ENABLE (BUFFER RAMO T Nu) NWBY L AYINUY MODE SHIFT

1
o

DOWN ¥ RAMO BUFFER U@t RAM3 INPUT 980N ENABLE. WNSNN SHIFT

€

PORT ﬁﬂﬁﬂﬂ?%ﬂéquﬂﬂﬁuz HIGH IMPEDANCE..

ANSIEEATMIY BIT 98% 2901..
1C.2901 tfu IC. 4 BIT SLICE Sanwnsousnsmiutatugy 12,16,24
BIT 16 M BNADYEI8a1aRD 1AIUANYNE ¥DY RIPPLE CARRY 2YN LEU
SMARENASYE WSDIUNTARE 2601 MAIBAINAEIBNISABULL CARRY LOOKAH
ED WAt CARRY OUT #ipBnann MSB #84 2901 (27 CN+4)azgnﬂﬁlﬁu0ARRY
FLAG %84 2901 w5 1 §08eD 2901 (LY RIPPLE CARRY S oNed

oy 2901 uAALFALADDINUYY CN ¥BY 2901 e TR AN, .




ADDRESS Yo -Y7
0 0000 0001
2 0000 1001
4 0000 1000
6 0010 0000
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[3.11 MAADNNISUINAUSEWI N DIRECT DATA [D]AU DATA
W REGISTER [A]

FPUNITNARDY . .
1. 0"MuA FAUAEIINTAYY MICRO CODE 1

307 udouAIA N ADDRESS Tin“mum

ADDRESS DATA
0000 1111 0101 [F5]
0001 0000 1010 [0A]
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*  UDUATMUURTIINDNAA  CLOCK ¥ SET MICRO CODE la
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ADDRESS DATA
0000 0000 1010 [0A]
0001 1111 0101 [F5]

5. N"WUA MICROCODE i 325 TAui CN tiu 1
(fonnisaufusewine DIRECT DATA MU DATA
U REG.[A] iA¥A7 1111 0101 A (AU [D]
udr 0000 1010 2wDEIU REG. [A] HATWERE LAY
91 ADDRESS 0010 Hefmadng i 1110 1011
uash CARRY FLAG 8N SET (i 1 uath
OVERFLOW FLAG 3:QN SET (w0 (Waaiaday
WANY) UREMINIY ADDRESS 0000 (UM F5 uat i
ADDRESS 0001 i 0A TA MICROCODE iiu
525 uar CN Seifn 1 usnadnditeas (B
27 COMPLEMENT 309 11101011 SeRADANaUYEY
1110 1011 [EB] saenduL fushuaninrioy
\Usy MICROCODE 1T 315 Fufwanufunisun
#4 REG.[A] AUAUAT DIRECT DATA uas i

OVR. FLAG heu@eitu o..
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[3.3] WARBY AND S&WiN  DIRECT DATA iU DATA W
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APUNSNARDN . .
1. N"MUA DATA #1a¢ AND YW MICROCODE i

307 ufUDUANANY ADDRESS fin“wua

ADDRESS DATA FLAG
0000 10100101 0100
0001 10010110 0100

9. N“MUA MICROCODE (1M 345 (CN TaiiWRlungiil

a o o v v €
WOV NS AND nuuaﬂﬂmeRWSagﬂu ADDRESS

[]
o

0010 Bewaswiniaas iy 1000 0100 uReh
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ADDRESS DATA
0000 1100 0011
0001 1010 0101

2. N"WMA MICROCODE. 1UM 365 ( CN Nen1iiiNg)

LNBN"N1S EX-OR ﬂﬁwaﬁwéagﬂuADD. 0010

0010 0110 0110 0000

3. PITNAREY WNIAY LUAUAN Y [DIuRe [A)M

MICROCODE (UM 307 tdut@u

0000 1001 1100

0001 0011 1100
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a8 7ik]

0000 1100 0011

0001 1010 0101



2. n“WwA MICROCODE 1i 361 (ROW™MNS EX-OR
i udwaﬁﬂéﬁﬁhavaéﬂu ADDRESS 0001 “Wi#"
J501EUM ADDRESS # 0010 19 iwilounasna
ApeiiEnn. hadndyaens Ex-or faetu
0110 0110 $easefuntanaaneii[3. 61 $02
uGagee i FLAG WNSi FLAG ON+4 N
SET 104 1.

3. weReENASe Ay UABUANM [A] uRs [B]H

MICROCODE i1 307 (3utfy

ADDRESS DATA
0000 0011 1100
0001 1000 0001

N o E
4. WS EX-OR MuBnasuad MICROCODE UM 361

WASWSNENDY W ADDRESS 0001
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NQ¥HNISN N MYDY MICROPROGRAM SEQUENCER

5971580 BLOCK DIAGRAM 3% (#ui1 MICROPROGRAM SEQUENCER 1 1C
4 lsunauUsIY MULTIPLEXER WUU 4 INPUT *MiuiR@nA1an DIRECT IN
PUT, ADDRESS REGISTER,MICROPROGRAM COUNTER w50 FILE [STACK]
(it9 15y ADDRESS %84 MICROPROGRAM MEMORY. MUX. ﬁnénaﬁqﬁasgn
CONTROL iAH%7 SO WAt S1 U ADDRESS REGISTER 3z UsENBUMY
FLIP-FLOP WUy [D] 4 qﬂﬁﬂﬁ CLOCK S7mfu. UALu MICROPROGRAM
COUNTER RtUS:ADUMY INCREMENTER 3W@ 4 BIT $euthiaed CARRY
IN [CN] Uz CARRY OUT [CN+4] RS MYURD LAY WORD BN

p .
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DEFINITION OF TERMS

A set of symbols is used in this data sheet to represent
various internal and external registers and signals used with
the MC2909. Since its principle application is as a controller
for a microprogram store, it is necessary to define some signals
associated with the microcode itself, Figure 3 illustrates the
basic interconnection of MC2309, memory, and microinstruc-
tion register. The definitions here apply to this architecture.

Inputs to MC2909
$1. 59

Control lines for address source selection

FE, PUP Control lines for push/pop stack

RE Enable line for internal address register

OR; Logic OR inputs on each address output line

E_E_RO Logic AND input on the output fines

OF Output Enable. When OE is HIGH, the Y out-
puts are OFF (high impedance)

Cn Carry-in to the incrementer

R; Inputs to the internal address register

O; Direct inputs to the multiplexer

CcP Clock input to the AR and uPC register and

Push-Pop stack

Qutputs from the MC2909

Y; Address outputs from MC2909. (Address inputs
to control memory.)

B T WPVt e ao TR

Cniq

MC2809

Carry out from the incrementer

Internal Signats

uPC
AR
STKO-STK3

sP

Contents of the microprogram counter
Contents vf the address register

Contents of the push/pop stack. By definition,
the word in the four-by-four file, addressed by
the stack pointer is STK0. Conceptually data
is pushed into the stack at STKO; a subsequent
push moves STKO to STK1; a pop implies
STK3 -+ STK2 = STK1 -+ STKO. Physically,
only the stack pointer changes when a push or
pop is performed. The data does not move. 1/0
occurs at STKO,

Contents of the stack pointer

External to the MC2909

A
1A}
HWR

Tn

Address to the control memory

Instruction’in control memory at address A
Contents of the microword register {at output
of control memory). The microword register
contains the instruction currently being exe-
cuted.

Time period {cycle} n

CLOCK
e I
___—I\ L
o
MC2909
—N So 5. FE. PP
v/ v

i

A

CONTROL MEMORY
1AOM, PROM or RAM}

1HAY

NN

SEQUENCE | LOGIC MICROWORD
CONTAOL CONTROL REGISTER
fewo | FIELDS WWR)

1

i_l ‘b TO MC2901

> YO OTHER DEVICES

CONNECTION DIAGRAM

TYop View

] ~ [ ] Vee
[T k! 27 [ ] ce
Ao 2 [ ] pusmmoe
([ »]F
s 2 [T Cnea
ony (16 [ ]¢ca
L R Al
or, []e [Ty
0, [0 0[],
R, [0 wl v
o, [T}n w[ v
ony (2 v[]s
o [} w [ ] %
GND[:M 15 | TR0

Note' Pin 1 is marked for orisntation.

Figure 3. Microprogram Sequencer Control.

. v = S SR

21

Figure 4,

S o [ ~

-

U~



Likvg

A

4 ) )_

- R e L e e e .
st
sV
=e=— ey LED
s %
1 2 N
B, N
o — D
Yg— >, #D——I 3—
y}—>— — {4
. ; : 2200
7:—T—D————L—. A
O’\O > sv
S
LS LE rh A e SW
e 'S 0 No—-!
FE X b & - - © o—¢
of ‘..5'—1
(- pom < o—
°ofa se ks 22 SR X
ot P < oMo
oRg a !
O Bw ot 2
N LR
Qav Coy 2
Teao
Dé AT B4 5
©¢ - 3 3
D3 " Fe
R C.



27
18

NISNARBY MC 2909 MICROPROGRAM SEQUENCER..

NISNARDNHN 1. NS PUSH - POP A13N DIRECT INPUT
ROAUNISVARDY .
1 & 3 . 173 [
1M1 s1 uRs s0iUM 1 V@ uaE WYY PUP UM 1 (

{WOVN15 PUSH

2.tou INPUT WYY

3.1au CLOCK Hu7

=b.

4.Uou INPUT %97
5.Uau CLOCK ¥
» a
6.Udu INPUT W7
7.1oW CLOCK M7
8.ty INPUT M9
9.Uau CLOCK W

10.tou cLock hu

DO - D7 ﬂé&ﬁ 1
CLOCK oy 2909
DO - D7 ﬂ%ﬂﬁ 2
CLOCK udy 2909
DO - D7 ﬂ%ﬁﬁ 3
CLOCK 9d¥ 2909
DO - D7 ﬂ%&ﬁ 4
CLOCK %oy 2909

CLOCK udy 2909

AIYA1 00011000
ﬂé&ﬁ 1 Mﬁﬁeﬂ
A18A7 00111100
ﬂ%ﬂﬁ 2 Mﬁﬂ@ﬂ
Al 01111110
ﬂ%ﬁﬁ 3 Mﬁ@ﬁﬂ
gwAn 11111111

&
N

Ntee
~=n.

AN 4

=

fl

oflge
=3b.

oo

Nee 22)

AN 5 anAiN

~ e,

v v v
nnsnARDeTN 10 Yusouilidunns PUSH A1AIN DIRECT INPUT @
[
STACK %09 2909 #B1USLWARBY POP ANIYMAWUDENA 1ANUNYY CON
TROL S1 WAz SO 104 1 UAE 0 AWR“AU WR& W PUPITU 0

k7
v & o
ntiuiteu CLOCK finegn
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CLOCK NO. OUTPUT DISPLAY
0 1111 1111
1 0111 1110
2 0011 1100
3 0001 1000
4 1111 1111

:’o ' . & ] 3
£ MARDYTMAIEMASY MEAI[D0 - D7] uawﬂnﬂwnﬂﬁnwﬁgnﬁanmwu

Snunzu0y STACK (1#7HMay panfiou)

nsMARosH 2. NS PUSH - POP 30N ADRESS REGISTER
ROPUNITNARDY . .
L% 51 ua SO 10U 0 uRe 1 AINAHU Re WYY PUP

iy 1 (Wovnns PUSH

¥ a

9.ty INPUT W97 RO -R7 @SYN 1 #uén 0001 1000

v
[

3.{au CLOCK Witn CLOCK ud¥ 2909 asen 1

v ]

4.0au INPUT fiv7 RO -R7 @dvfl 2 AIWAY 0011 1100

v
ar

5.tou CLOCK 131 2909 @SN

=b.

2

ot 3 fhmen 0111 1110

Nee

6.1ou INPUT #¥7 RO -R7 @

ee

=h.

7.0pu CLOCK t#1 2909  @3¢M 3

;]
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v T
o o

3.tUpyu INPUT WY1 RO -R7 AS4M 4 Mwén 1111 1111
g.tou CLOCK 197 2909  @syW 4
10.t0u CLOCK (81 2909  ASuM 5 .

11.%% s1 uaz SO (UM 0 MN ALY PUP (Ou 1

¢
[ Y -]

12.tou CLOCK 191 2909 @5y 6

¥ % .
¥4 12 YumuiliTun59AR0YNIS PUSH NN ADDRESS REGISTER

v
a¥ll STACK ¥8Y 2909 #21UILVARDY POP éﬁtnéﬁuaang SR

S1 URe SO 1T 1 UA¥0 MINRAU UAEIWYY PUP ({Wy 0 (M9

i3
POP) MNIMAUA CLOCK #az@n

CLOCK NO. OUTPUT DISPLAY
0 1111 1111
1 0111 1110
2 0011 1100
3 0001 1000

4 1111 1111
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aiuuanwsnﬂaav..

ke 3 L] & 3
@1 Y. OUTPUT UuNIRN SOURCE 4 UWN FMNNVTNARDIM 2
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CLOCK NO. OUTPUT DISPLAY
1 0011 1100
2 0001 1000
3 1111 1111
4 0111 1110
7 1111 1111
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nwsaonuuuqﬂﬂ“ﬁq (MACRO INSTRUCTION ).

) v
qan“nvwazﬂﬁﬁu PROCESSER HatiNaon1fitu 4 Ust Lnnenunudo. ..
1. @"W4 (N8INUNTS LOAD
2. AR NARRANEASURE LOGIC
v A v ow I
3. AMFNT 1 ARDUEYTDNA | TUINSAUUAEAIS SHIFT
4. WY INYINY INPUT / OUTPUT
U 4 Vv [l
AR 4 USE LOMUENNNSoNSen e inyd  REGISTER wanﬁag%u
PROCESSER %38N58¥™5EnIN REGISTER NUMINYAIINGD 503N Wiy
%) G w v oY ol % o oY
AN YW REGISTER N1A. @ WeNiAyafu INPUT/OUTPUT R¢il 2 A“¥

A0 IN s2 fU oUT S2...

ADDRESSING MODE..
(#5437 PROCESSER qzﬁaqn“nﬁsﬁmﬁaﬁhnﬂqUQQﬁuq°uasqunﬁﬁ INPUT/
OUTPUT IW51%9% W PROCESSER 3 Tuipefinisi3un ADDRESS #favns
[ADDRESSING] #Niihwfii 4 uuu (MODE)
1) IMMEDIATE ADDRESSING.[MEMORY TO REGISTER]
W MODE $3¢USENOUMY OP-CODE 1 WORD UREAINSIY OPERAND

[ o ﬁuv
20 1 WORD.. NNWOEA~ENIE | UNANH

7
F— or-come — move  —] %—=— S2 ————-]
WORD 1 t \ $
'D‘u Dg Dg, Dy, Dy Do
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MACRO INSTRUCTION SET

%unauda\uvaqnwsaanuuuqmn*ﬁhﬁﬁanwsnﬁuum OP-CODE Uie
OPERATION uaquéazﬂ*ﬁqﬂuuéas ADDRESSING MODE.[INSTRUC
TION TYPE]

[1] IMMEDIATE INSTRUCTION TYPE.

tﬁuﬁﬂﬂ“ﬁﬂqu IMMEDIATE ADDRESSING MODE ﬁﬂé 14 ARY

OP-CODE  MODE OPERATION MNEMONIC
0000 00 §2= DATA LEFT ROTATE RL S2,#DATA
0001 00 S2= DATA + 1 INC S2,#DATA
0010 00 S2= DATA - 1 DEC S2,#DATA
0011 00 §2= DATA LEFT SHIFT SL S2,#DATA
0100 00 §2= 52 - DATA SUB S2,#DATA
0101 00 g2= S2 - DATA - 1 SUBC S2,#DATA
0110 00 S2= S2 + DATA ADD S2,#DATA
0111 00 g2= S2 + DATA + 1 ADDC S2,#DATA
1000 00 S2= DATA LD S2,#DATA
1001 00 §2= S2 XOR DATA XOR S2,#DATA
1010 00 §2= S2 OR DATA OR S2,#DATA
1011 00 2= S2 AND DATA AND S2,#DATA
1100 00 g2= DATA RIGH SHIFT SR S2,#DATA

1111 00 §2= DATA RIGH ROTATE RR S2,#DATA
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[2] MEMORY TO REGISTER INSTRUCTION TYPE

lﬁuQﬂﬂ”ﬁﬁqu INDIRECT OPERAND ADDRESSING MODE

OP-CODE
0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101

1111

MODE
01
01
01
01
01
01
01
01
01
01
01
01
01
01

01

S2=

S2=

S2=

S2=

S2=

82=

S52=

S2=

S2=

§2=

S2=

52=

S2=

82=

S2=

OPERATION MNEMONIC
DATA LEFT ROTATE RL S2,(S1)
DATA + 1 INC S2,(S1)
DATA - 1 DEC S2,(S1)
DATA LEFT SHIFT SL S2,(S1)
S2 - DATA SUB S2,(S1)
s2 - DATA -1 SUBC S2,(S1)
S2 + DATA ADD S2,(S1)
S2 + DATA + 1 ADDC S2,(S1)
DATA [MEMORY] LD s2,(s1)
S2 XOR DATA XOR S2,(S1)
S2 OR DATA OR S2,(S1)
S2 AND DATA AND S2,(81)
DATA RIGH SHIFT SR S2,(S1)

DATA [I/0 PORT] IN 82,(S1)
DATA RIGH ROTATE RR S2,(S1)

(Y 1
* DATA 1ununuﬁﬂﬁﬂ DATA 370 MEMORY "N°MUATAY S1

47
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[3] REGISTER TO MEMORY INSTRUCTION TYPE.

lﬁﬂﬁﬂﬂ”ﬁﬁqu INDIRECT RESULT ADDRESSING MODE

OP-CODE MODE OPERATION MNEMONIC
0000 10 (S2)= DATA LEFT ROTATE RL [S2]
0001 10 (S2)= DATA + 1 INC [s2]
0010 10 (S2)= DATA - 1 DEC [82]
0011 10  (S2)= DATA LEFT SHIFT SL [S2]
1000 10 (S2)= DATA LD [s2],s1
1100 10 (S2)= DATA RIGH SHIFT SR [82]
1110 10 (S2)= DATA (FROM S1) OoUT [S2],s1
1111 10  (S2)= DATA RIGH ROTATE RR [S82]

% DATA Wfimnuf DATA 37N REGISTER [S1] Munshase
LD (S2),51 asmuin z'n’a:‘gaﬁagli‘m S1 ngnm‘tmﬁu‘lu MEMORY
WA U 5198 OPERAND [s2] usunsieda ouT (s2),S1 i
Y0YAW REGISTER [S1] ngnu‘ﬂmﬁuﬁ PORT WA UM HE Ty

OPERAND [S2]..
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[4) REGISTER TO REGISTER INSTRUCTION TYPE.

OP-CODE MODE
0000 11
0001 11
0010 11
0011 11
0100 11
0101 11
0110 11
0111 11
1000 11
1001 11
1010 11
1011 11
1100 11
1111 11

[ & od
lUﬁQﬂﬂ“ﬂﬁﬂﬂgﬂu REGISTER ADDRESSING MODE

OPERATION

S2=
52=
S2=
S2=
S2=
82=
S2=
S2=
S2=
S2=

82=

. 82=

s1

S1

S1

s1

52

S2

52

52

S1

52

S2

52

S1

S1

LEFT ROTATE
+ 1
-1
LEFT SHIFT
- 81

- 81 -1

+ 81 +1

XOR S1
OR S1

AND S1
RIGH SHIFT

RIGH ROTATE

MNEMONIC

RL

INC

DEC

SL

SUB

SUBC

ADD

ADDC

LD

XOR

OR

AND

SR

RR

s2,81
52,581
52,51
52,81
52,51
s2,s1
52,81
52,51
52,81
52,81
52,81
s2,s1
52,81
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N5 188U ALGORITHM

1 4
ALGORITHM Q%lﬁuﬂﬁﬁuﬂﬂﬂﬂuﬂﬂuﬂﬂﬂﬂﬁﬁ EXECUTE MACRO INSTR
] . 13
UCTION %Qﬂuuéaz MODE YN qwn”ﬂvﬁqzuuumaun1$ EXECUTE

p 1
o

LANANAUIY fesTuae LHuaias At A Iul, |

ALGORITHM ¥oNN19 FETCH..

1. PCO --— MAR : MAR = MEMORY ADDRESS REGISTER
PCO = PROGRAM COUNTER #nfi 0

2. @9dQeNu RD , MEMRQ  ; MEMRQ = MEMORY REQUEST

3. PCO + 1 --- PC1

4, OP - CODE --- IR : IR = INSTRUCTION REGISTER

5. DECODE. .

L4 k4 v
U4 ALGORITHM ™ 5 uunauuazgnu“ﬂﬂtuﬂu MICRO PROGRAM

é [ aQ s

TNWNI NN, .

ALGORITHM 994015 EXECUTE MACRO INSTRUCTION ‘1Y MODE AN
IMMDIAT INSTRUCTION TYPE MODE..

- A4 1N8INUNNS ROTATE

RL S2 , #DATA Uad¢ RR S2 , #DATA
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2
1. PC1 --- MAR
2. sN&uQU RD , MEMRQ
3. PC1'+ 1 --- PC2
4. DATA M3¢ ROTATE --- S2 s S2 = REGISTER 1 TO 6

5. #@NAQYUOW CONTROL 2901
MACRO  INSTRUCTION grdumanann  ROTATE  udaed)
ALGORITHM (Wi0ufumias il MICRO CODE i CONTROL BIT
SLICE #eatil ALGORITHM i,
1. PCl --— MAR
2. @udygOu RD , MEMRQ
3. PCl +1 --- PC2

1 $ 73
4. @MNUOM CONTROL 2901 WMMATRNTMN

s 088 0 e 80880000

MEMMORY TO REGISTER INSTRUCTION TYPE MODE..
_ a8 1AuafuNS ROTATE

RL S2 , (S1) udz RR S2 , (S1) -
1. S1 --- MAR s S1 = REGISTER 1 TO 6
2. #NHYIM RD , MEMRQ
3. DATA 370 MEMORY 8840y S2 —-- DATA IN REGISTER
4. DATA HatW) ROTATE --- S2

5. SNNQOU CONTROL 2901
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3
- @"¥N INPUT
IN 82 , (81)
1. §] --- MAR  ; ADDRESS 8V PORT

[

5. de¥ugm IORQ ; IORQ = 1/0. REQUEST
3. DATA 3N I/0 #%iay S1 —-- DATA IN REGISTER
4. audggou CONTROL 2901
MACRO INSTRUCTION Snauuana N INPUT URg ROTATE Tt
atil ALGORITHM IMNDUNUMNA ¢ufiuft MICRO CODE find CONTROL
BIT SLICE 2901. $4il ALGORITHM E
1. 81 --— MAR
9. fudnynu RD , MEMRQ
3. DATA a0 MEMORY %40y S1 --- DATA IN REGISTER

4. #qsugNuU CONTROL 2901 AR WU

REGISTER TO MEMORY INSTRUCTION TYPE MODE. .
_ iy 1ABnfiun1S ROTATE
RL (S2) , RR (S2)
1. S2 --- MAR
9. fadggu RD , MEMRQ
5. DATA #1az¥) ROTATE --- S2

4. @udggOu CONTROL 2901
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5. @NAGYOOU WR , MEMRQ
6. WAANGN1S ROTATE --- MEMORY
_ e 1Amafun1s LoAD

LD (s2) , sl
1. S2 --- MAR
9. §1 -—- BO - B3 ¥d4 BIT SLICE ; BO -B3 = ADDRESS U8V

REGISTER

3, #NNQYOU CONTROL 2901
4. Wy WR -, MEMRQ
5. WRAWONS LOAD --- MEMORY
_ @™y OUTRUT

OUT (S2) , Sl
1. 82 --— MAR : lU ADDRESS ¥9¢ PORT
2. §1 --- BO - B3 %8¢ BIT SLICE

3. #MAgYIU CONTROL 2901

4. WFYyU WR , IORQ
5. WAAWENIS OUT —--- PORT

MACRO INSTRUCTION $1Ou7MBNANN ROTATE , LOAD Ude
OUTPUT 487 atil ALGORITHM twilouffy ae@nefiui MICRO CODE

v
o

799 CONTROL BIT SLICE. #uasil ALGORITHM @Nil..
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§2 ----MAR

dedngOu RD , MEMRQ

eSO CONTROL 2901 WiNA i
Adngy WR , MEMRQ

4

AMWANNS EXECUTE @™WNUun --- MEMORY
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MICRO PROGRAMING..

390 ALGORITHM ¥84A1S EXECUTE ﬂ“ﬁqdwqﬂﬂuﬁﬁﬁaﬁuﬁqdaWUasiﬁ
W ALGORITHM Han1Juu MICRO PROGRAM (3% CONTROL NS
EXECUTE WAz MACRO INSTRUCTION $9¥1AYDY MICRO PROGRAM
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