Initial state $——1'5, B register

x =1
£ g, =1
g, =1 - fataise,
1
3 —3 ; Cout ALU TR
£ ¥ (Table 9-4) s
e

1

»—‘ A register <9— L (Load)

HEQ A= AN ] A=~-4+8 Q‘ ; (a) Data processor registers and ALU
2 E=C, :

E——a|

ul ¥ wut

- x (Initial state)

g =
L— 5, (Mode select)

="

1

33
A (Function select)
5o
Control

| S logic

C;, (Input carry)

v (Complement B))

—= [ (Load 4 and & from ALU)
— = (Complement A )

w (Clear £)

(b) Control block diazram

Figure 10-7 Flowchart for sign-magnitude addition and subtraction Figure 10-8  System block diagram



A
4 & B

Add 26

Subtruct

Signs alike -

Signs unlike

Output carry (b

S, modlo SOJQ&P
. 2= RSN ﬁv‘\wk
(1) State diagram = \ -3 Lfﬂ'-l 2

j-—y ii'\'\i'?d'\ Dy
Control outputs 52 » Ag

ey 85 PR Gy o B R T w_p c,!.e,,, E_
Ty Initial state x = 1 1o @, 0 00 e 0 . 0 0.
T,:8, B, S EE Ol IR TR A (R 1
T,: nothing 0. 30 50 “eQu.0 4G 00 G 0
Ty A<=A+B E<C,, 0ris0, 0 Caie ' 0e o
TyA«A+B+1, E~C,,, 08 E. 0 s E 050 0
Tg: E~0 g a0 g D e 0L
Tg: A <T ; RN S R 6 0

Tyid=d +1, A, <4,

o

[=]

<
o
(=1
o

(b} Sequence of register transfers

Figure 10-9 Control state diagram and szquenge of microoperations
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TasLe 10-2  Symbolic microprogram for control memory ‘S: A5 69%5
¢ = CanX
ROM ‘
address Mjcrpinstruction_ﬂooi : Comments
" %= 1,if (g, = 1)then (go to 1),if (g. = 1)  Load 0 or external address
then (go to 2), if (g, A ¢, = 0) then (go to 0)
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Figure 10-12

Flowchart for counting the number of 1's in register R1

TaBLE 10-4 Symbolic microprogram to count the number of I's in R1

ROM
address Microinstruction Comments
8 R2«0 Clear R2 counter
9 Rl1«< R1,C«0 Clear C, set status bits
10 If (Z = 1) then (go to external address) Doneif R1 =0
11 Rl ecrcR1 Circulate R 1 right with carry
12 If (C = 0) then (go to 11) Circulate againif C =0
13 R2<— R2+ l,goto9 Carry = |, increment R2
TaBLE 10-5 Binary microprogram to count the number of I'sin R 1
ROM content
ROM |  Microoperation select MUX Address
address | A4 B D Fi M select field
1 16 17 20 21 26
‘001000 | 000 000 010 0000 OI1 I 0+« 0 D B0 0 )
001001 | 001 000 001 0000 000 ¥ 000 o 03010
001010 | 001 001 000 1000 000 O 0L 1 0 00O0O0O
001011 [ 001 001 001 1000 101 00 0 g0 I8 .0
001100 | 001 001 000 1000 000 £ 0.k .0 00 4,03 1
001101 {010 000. 010 0001 600 =000 001001
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