“b)gwlstfl)besg "‘z‘!: s I.
Wl §guals sl g (2 15b = gilo (90 LS iy Juad
Al @ dxrlpo gy b

ibo)
JrS a——sly Lo le
Joddly g S
@Z«Sl’ .
Sy, o
b old 4 azlpo Ol jgws

SC (Sequence Counter) cui y o ylos
T15 LS" T0 Gwiloy s Jl.o..i.u» ..\J,.n

Tis

"

—H

4x16

LTS

it A {=+———Increment (INR)

ureag f=——— Clear (CLR)

': . ..

""";::ﬁ%ﬁ:;:::::!!!!llliiiiiiiii___:,_______

4/14/2019



e

S asly s L

Instruction r?im (R)
GeTa 13 7 11:0 Other inputs

3x8 :
decoder :
6543 210 H
Do o H
binational .
! D7 "é;::m: - Control
logic signals

|«——— Increment (INR)
|#—— Clear (CLR)
<}+— Clock

Jodlygiws S

Instruction Cycle

1. Fetch an instruction from memory.
2. Decode the instruction.

3. Read the effective address from memory

if the instruction has an indirect address.
4. Execute the instruction.
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Figure 5-7 Example of control timing signals.

(LS 30,) 0G0 g STy

Fetch and Decode

Ty AR<«PC
T IR<M[AR], PC—PC +1
Tz Dy, ..., DyeDecode IR(12-14), AR «IR(0-11), I<IR(15)
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LTy 3 40 b ld ey JUSH
90 ol ]

Address

T0: AR « PC (5,5,5,010, T0=1)
T1:IR «M(AR}, PC «PC+1 (S0S182=111,T1=1)

[ PC A}

T2:D0, ..., D7 « Decode IR(12-14), AR « IR(0-11), I+ IR(15)

> 3 T |

? IR il':
LD

T2
Decode Opcode in IR(12-14), I
AR « IR(0-11), | IR(15)

K] 3
Execute Execute AR « M| Nothit
input-output register-reference
SC« 0 SC« 0 Execute T4

TO

T1

1. Place the content of PC onto the bus by making the bus selection inputs
55,5, equal to 010.

2. Transfer the content of the bus to AR by enabling the LD input of AR.

1. Enable the read input of memory.

2, Place the content of memory onto the bus by making 5,5,5, = 111.
3. Transfer the content of the bus to IR by enabling the LD input of IR.
4. Increment PC by enabling the INR input of PC.

————

D;IT;: AR «<M[AR]

D;I'T;:  Nothing

D;I'T;: Execute a register-reference instruction
D,IT;: Execute an input-output instruction
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D,I'T;  symbolr
Dyl'T;Bu = I’B".

CLA code 7800
0111 1000 0000 0000

The AC is positive when the sign bit in AC(15) = 0,
itis negative when AC(15) = 1

|
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TABLE 5.3 Execution of Register-Reference Instructions

D,I'T; = r (common to all register-reference instructions)
IR(i) = B [bit in IR(0-11) that specifies the operation]

r: SC«0 Clear SC
CLA 7rB;y: AC«0 Clear AC
CLE 7By E<0___ Clear E
CMA 7By AC<AC Complement AC
CME rBg E<FE Complement E

CIR rB;: AC<shr AC, AC(15)«—E, E—AC(0) Circulate right
CIL rBs: AC<«shl AC, AC(0)«E, E«<AC(15) Circulate left
INC rBs: AC«<AC+1 Increment AC
SPA By If (AC(15) = 0) then (PC«PC + 1) Skip if positive
SNA rBy: If (AC(15) = 1) then (PC«PC + 1) Skip if negative

SZA 1B If (AC =0) then PC—PC +1) Skip if AC zero
SZE rB;: If (E = 0) then (PC«—PC + 1) Skip if E zero
HLT rBy: S+<0(Sis a start-stop flip-flop) Halt computer
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