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1.5

Jf'c computer has eight registers, a memory unit, and a control unit. Paths
d to transfer information from one register to another and between memory

. The number of wires are connected between the outputs of each register and
f the other registers.

transferring the information in a system with many registers an efficient
used in the common bus system.

connection of the registers and memory of the basic computer to a common

is shown in fig.1.4.

outputs of seven registers AR, PC, DR, AC, IR, TR and memory are
to the common bus. The specific output that is selected for the bus lines are
 the binary value of the selection variables S2,Sland S0. .The number with
‘gives the decimal equivalent of the required binary selection. For example,
with the output of DR is 3. The 16-bit outputs of DR are placed on the bus
L 828180 = 011. The particular register whose LD (Load) input 1s enabled
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s. The quamw code (opcode) of the instruction contains 3 bits
its depends on the operation code.

3 _. struction uses 12 bits to specify an address and 1 bit to specify the
de 1. 1is equal to O for direct address and to 1 for indirect address

instruction has the operation code 111 with a 0 in the leftmost bit

ction. It specifies an operation on or test of the AC register. An
is not needed. So the remaining 12 bits are used to specify the
executed.

ruction has the operation code 111 with a 1 in the leftmost bit of the
a reference to memory. The remaining 12 bits are used to specify the
t operation or test to be executed.

unit recognizes the type of instruction. It is found by the 4 bits in
15. If the three opcode bits in positions 12 through 14 are not equal

lemory-reference type and the bit in position 15 is taken as'tl?e

If the 3-bit opcode is equal to 111, control then inspects the bit in
is 0, the instruction is a register- reference type.If the bit is I, the
Figure 1.5 Basic computer Instruction formats

0
Address J (Opcode = 000 through 110)

(Opcode=111,1=0)

(Opcode = 111,1=1)
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hags mrrppe==empnps ey

complement AC(CMA) and clear AC (CLA
s . Th
Beldn & NAND ol ( ) e AND and complement
ﬁmﬁon tflron must be moved between memory and registers. Moving
toti:ng informmt]'l m;rmory to AC is done by load AC (LDA) instruction
torin, ation from AC into memory is d ] )
W« one with th
g e Heing ry e store AC(STA)
Gl . ir:ﬁam conu.'ol inspuctions such as branch instructions are used to change
A - m %eq}lgnce in Yvhlch the program is executed. Branch instructions are used
Y decision making. The branch instructions are BUN, BSA, ISZ.
' ® Input and output instructions are needed for communication between the
computer and the user. Programs and data must be transferred into memory
results of computations must be transferred back to the user. The
nput ) and output(OUT) instructions are used to transfer information
between computer and external devices.

MING AND CONTROL

ster clock generator controls the timing of all the registers in the basic computer.
s are applied to all flip-flops and registers in the system including the flip-
's in the control unit. The clock pulses changes the state of a register
ister is enabled by a control signal. The control signals are generated in
hey are the control inputs for the multiplexers, processor registers, and

: ns for the accumulator.
X 1 v» types of control organization.
: Z ymmed control.
. sired organization, the control logic contains gates, flip-flops,
tal circuits. This has the advantage of fast mode of operation. In
as to be modified or changed the wiring among the various
nodified or changed.
rammed organization, the control information is stored in a
' wory is programmed to initiate the required sequence of
red changes can be done by updating the microprogram

control unit is shown in fig 1.6. It consists of two
» number of control logic gates. An instruction read

on register (IR)

1 }gtq three parts the I bit, the operation code and

is; §1t312 through 14 are decoded with a 3 x 8

aj :.;é'ef,\oted by Do through D. The supscnpted
ry value of the corresponding operation code.

Computer Architecture
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