16 Control Unit

A=A +1; (* Pascal Instruction *)
Load A | Add 1 Store é - Assembly L instructions
v L 7* /\\\ | /\\ Mochine L. instrnictions .
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\\ \ “ustruction cycle
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Fetch| [Tndirect| [Executd [Tnterrupt] sub-cycle

MAR € (PC) |

MBR € Memory| .4 - micro operstion
PC & (PO)+1 | ' -

IR < MBR

/I\

(Control Unit ) makes these sequence of micro operations to occur

Note. CU is a combinational circuit
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FIGURE * - Data flow, fetch cycle
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s MAR ¢« (PO
| t2: MBR & Memery
PC € (pO)+i

t3: IR4&— (MBR) -




MAR
MBR |
PC | 0000000001100100
IR |

AC
(a) Beginning

MAR [0000000001100100 | t;: MAR « (PC)
MBR : - ,

PC {0000000001100100 |-
AC
(b) First Step

MAR [0000000001100100- " t: MBR — Memory
MBR OOOIOOOQGOIOOOOO o : PC PO +1
PC10000000001100101 { - ‘ | :
AC
(c) Second Step

'MAR |0000000001100100 | | t3:IR < (MBR)
MBR {0001000000100000 | o
PC {0000000001100101
IR [0001000000100000
AC | | |

(d) Third Step

FIGURE ¢ ~ Sequence of évents, fetch eycle




The Indirect Cyclé

t1: MAR « (IR(Address))
to: MBR « Memory
t3: IR(Address) «— (MBR(Address))

The Execute Cycle

 ADDRI, X

tq: MAR (IR(address))
t2: MBR < Memory
%  t3: Rl (RI) + (MBR)
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The Interrupt Cycle

t;: MBR « (PC) _
tr: MAR «— Save-address

PC + Routine-address
t3: Memory «— (MBR)

Address
Bus

Data Bus
Control Bus

5

Y Memory

K O | Fe

Ni=acs
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Control ‘ :>
Unit [

FIGURE - 7Data flow, interrupt cycle.




The Instruction Cycle

Y

11 {Interrupt) / 1cc \ 00 (Fetch)

Linst. Cyckl code
10 (Execute) 01 (Indirect)
¥ * * ¥
Setup Read Fetch
de?
Interrupt \ Opeode Address Instruction
4 Execute _ ' ! L
ICC =00 : Instruction - ICC =10 No /Indirect Yes
Addressing?,
interrupt No i y
or Enabled ICC=10 - |icc=o1)
Interrupt?

ICC=11 ICC=00

Y F

FIGURE 16.3. Flowchart for instruction cycle




‘2 Control of the Processor
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FIGURE 16.5. Data paths and cor_ltroi signals
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viicro programming  (Frmware)

mitro instyuction

TABLE 16.!  Micro-operations and Control Signals

Active
M:cro—operatfons Control Signals
Fetch: S t;: MAR « (PC) ' -Gy
t,: MBR < Memory Cs, Cr ‘
PC— (PO +1.:  net shown
| . 3[R (MBR) Cq
~ Indirect: o t;: MAR < (IR(Address)) Cyq
. - tzMBR «— Memory - ‘ Cs, CR
t3: IR(Address) « Cs
A - (MBR(Address))
Interrupt: t;: MBR « (PC) G4
] ' t,: MAR < Save-address :
PC « Routine-address . not shan
132 Memory «— (MBR) 'C12, CW |

Cg = Read control signal to system bus.
Cy= Write eontrol signal to system bus.
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Hardwived _Impie.memﬁ_wi fon

I Instruction Registerl
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FIGURE . 16.4 Control unit with decoded inputs
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PQ =00 Fetch Cycle
PQ=01  Indirect Cycle
PQ=10 Execute Cycle
PQ=11 Interrupt Cycle

Cs=P-Q T, +F-Q-To+P-Q-(LDA+ADD+ AND) - T,
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Load Accumulator

tl: MAR < (IR(address)
t2: MBR <& Memory
t3: AC < (MBR

Add to Accumulator

tl: MAR < (IR(address))
t2: MBR <& Memory
t3: 'Y < (MBR

t4: Z <€ (AQHY)

t5: AC <(Z)

Branch

tl: PC < (IR(address))

Csg
Cs,CRr
C1o

Cs
Cs, Cr
Cs
C7,C14
Co

Cis
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