The architecture of
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The system

Control Bus

From the
Cutside World
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From ROM

e
To/from CPU

To/from RAM

A &Y of System
\“4- i"":
To Out Port >
L
From In Port
(a) Abstract view
Data bus: 8 bit

Bus system

Tol/from Rest

Address bus: 16 bit
Control bus: 2 (+4) bit
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(b) Less abstract view



Memory

+« Control Bus

«— Data Bus 50000
Address Bus ——_ 50001

—_—

Points to memory locations
{and [ /O devices )

Memory word

Address £
SO00A DDl‘lDlDlI 5
sp00C
'$' characters indicate A 4 S 000D
hexadedmal numbers. Bit 7 Bit 0 5000E
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ROM & RAM

Capacity: 4kB
Address: 12bit
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r}fﬁ
Address: 16bit .__FG & o .ﬁg?‘@:e
4 ROM + 11 RAM e Nt
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Memory

Address bus size: 16bit
Address range: SO000-SFFFF (64kB)

PC

l

ROM

RAM

$0000

N

$3FFF $4000
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Inside CPU

Address  System
latch  address bus
- iy Data

System
data bus
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CPU: instruction register

o Data Bus Bit 7 (MSB) Bit O (LSB)
~— Address Bus l l

L]

. % s d
Instruction register [7:0]
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CPU: accumulator register

Bit 7 (MSB) Bit 0 (LSB)

| |
LI

b A s
Accumulator [7:0]

(a) The accumulator is an (b) Accumulator bit-
8-bit register in the CPU numbering scheme
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CPU: status register

Interrupt mask flag

I

O = Overflow flag

N = Negative (sign) flag
Z = Zero flag

C = Carry flag

«— Control Bus
+— Data Bus
+— Address Bus
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CPU: program counter register

+~— Control Bus

e Data Bus

e AddressBus ——p

"Points" to memory
fand 1/ 0 devices )

'S’ characters indicate
hexadecimal numbers
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50000
50001
50002
50003
50004
50005
50006
50007
50008
50009
5000A
S000B
5000C
5000D
5000E

Memory
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& Control Bus
+— Data Bus

- Address Bus
"Points" to memory
(and 1/O devices )
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e Control Bus

»— Data Bus

- Address Bus
"Points " to memaory
(and 1 /O devices )

C. Maxfield, A. Brown:
A definitive guide to HOW COMUTERS DO MATH

15



Input/Output ports

—— Control bus
»—— Databus
a— Address bus
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Peri

pheral

Calculator Interface
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@ Workbench 1
8-Bit Switch Bank 1
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8-Bit Switch Bank 2

G

8-Bit LED=
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Signals & timing

Example: generic read cycle

#1 #2 #3
| [ ] [
[ ] [ ]
clock I I
rl—l: d1 E-'l—lq d2a i'l—h d3a
~read E E
E : dz2b E d3b
g ] )I( = H_.i = \“; 1 E
addr[15:0] :
’ i\
: H I_/
: : : i
data[7:0] i K s22 Y
: . HIIH

Data from memory
or input port to CPU



