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3. Microprocessor?] s

A Ayt Ed st W45t 2H, {A
X 8 siet. LAl tableld] A & CPUS F%& &3 table
table 1. microprocessorg] j
model cpu Technology vzgﬁ al/?gggl t Add. capacity| power.s(v)
Intel 4004 4bit p-Mos 4/8 4K +5, —5, 15
r 4040 ” " " " o
n 8008 8bit " 8/8 16K +5, ~9
8080 o n-MOS 1 64K +5, ~5, +12
Fairchild pps~25 4bit pP-MOS 8/12 256 +5, ~9
” F-8 8hit n-MOS 8/8 64K +5, +12
Intersil 6100 12bit ¢-MOS 12/12 4K 5
Motorola 6800 8bit n-MOS 8/8 64K 5
National IMP-4 4bit p-MOS 4/4 4k +5,—12

" IMP-8 8 ” 8/8 64K ”

" IMP-16 16 » " 16/16 " "
Rockwell PPS-8 8bit " 8/8 16K 17
Burroughs Minid " 7 " 64K +5, ~12
Raytheon RP-1§ 4bit bipolar 4N/48 n 5
Monolithic Me-67101 AbHRALU ” 4/17 ” 5
Mostek 5065 8bit n-Mos 8/8 82K +5, —5, —~12
Signetecs 2650 " " 1" " 5
RCA Cos Mac " ¢c-MOS # 64K 5-12
Intel 3001 2bit slice bipolar 2N/18+ 512 5
s An} TLCS-12/12A 12bit p-MOS 12/12 4K +5, ~5
3] e}R HMCS-81 8bit c-MOS 8/8
2 7 1 ” 1/2 byte 64K +5, -1, +12
ul &2 4 MMI-8 ” n-MOS " " +85, —5, +12
z ] ES " " " " 5

201 A Fvl TAAQ F& 7% vlwskg v

o] o]l = w8 Microprocessory} A]ub=aL 7
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table 2. Microprocessor?] 7|5 H[I

Intel Rockwell Motorola
4004 8008 8080 PPS-8 M6800
Technology p-MOS p-MOS n-MOS p-MOS n-MOS
Data Word length (bit) 4 8 8 8 8
Register ACC(4bit) ACC(8bit) ACC(8bit) ACC(8bhit) | ACC(2X8bit)
16 X 4bit 6 X 8bit 6 X 8bit
stack pointer 4X12bit 8X14bit Agqe | ATy 16bit(7}4)
CPU pin 16 18 40 42 40
Addresss} Data line | & A .2 = & 5 7 = 7]
Instruction cycle(gs) 10.8 12.5/20 2.0 4 2.0
Instruction - 45 48 74 110 72
Micro-step cycle (us) 1.35 2.5/4 0.5 2
Instruction 7]=] (bit) 8/16 8/16/24 8/16/24 8/16/24 8/16/24
Memory &% ROM 4K X 8bit| 16K X 8bit 65K X 8bit ROM 16K X | 65K X8bit
RAM (ROM/RAM) |(ROM/RAM) | 8bit RAM | (ROM/RAM)
1280 X 4bit 16K X 8bit
Interrupt 4 ok a o 12 A o} 2level
timing circuit 9] . 9] . )| R 9] R
5 3 324 CPU| =% & A &5, 4 TTL/OTL
LSIE- compatible

(3) CPU9| Al Abge] #e kb
system¢] FAjol A CPU: Azt o] 4A
e

(4) @A memory capacityl 4~65Kbit 4=
2] W9o)lmw Af2o] Aid & + vk

(5) Computer7} s}}8] &£AA2A A4+
QoA system?] Intelligentstel]l =7 7] =r}

(6) memory24 p-ROM7} 2o]7] wi-Ed]
Firm waresltsl o] 8lA] He}@®

(7) programming qle]& A Assemblerd]
8] Z5}3 Fortran @ Cobol-&- E-£-5=] ¢kerh.
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o] & processor®] Al-g¢l] glojA= ARE7EC]
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t}. gl +5V Ao}, 4FY L TTL level
olmz AQs FHIZE ksl T F
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IMHZ2 A 53442 4 glrh

o Interface’= 3.5¢] 7|%& 7kAH E 214
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o] software2A4] control=l7] wlFo] 3] fle-
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2 »e glo] memoryFEHe] o7 ¥
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ZEBusd] 257 wlEd] Hardware?] 323
o] gol 5.

« Processors 7 &% Address w4} -& 7}
7] W} %ol program®] memory A+-3 E-&o] ¥
Z, AYARE 5L

« M6800-2 Vector Interrupt®] 7]-5o] glom
=712 Mask Levelo] u]8l gl.oH, software
Interupt®] W# % Fulsl giek. W4 register
o Wl AEdow o] FojAx, Interruptd]
g] programe] 7rwksl At variable length
stacko] t}.

o Modem 4 LSI7} ¢} o] pos terminal®] on-
line communicationdy] 7] =},

» DMA (Direct memory address)7} 7}l

5. MPU(M6800)2| LH®T4H

M6800ell &= programo] ARg-=& ul 3 regist-
ery} 2% 28 2] 6 5F7F vk,

ACCA Accumulator A

7 0
AcCo Accumvliator 8

U

EX index Register

[ =

| sp
7

| ( l Condition Codes
13 |H{ NZVC‘ﬂ"h“'

l [ Carry (From Bit 7)
Ovartiow
Zero

Negative

Program Coynter

Stack Pointer

ol ol _Jot__lo

interrupt

Helf Carry (From Bit 3V
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16bite] stack pointers} g1, stackE 24
memozrysl] 7+x17] 4|8k subroutine®] nesting
leveld] = #]gre] givl.

« Accummulatory- 8bit®] ¢l A& register®
A AB A7 gk o] e 2310Ad
3}(DAA) %35t Contention Code Register
(TAP, TPA)E Alddtne F 53 A&
24 gvh

Index Registery 16bit24] Data8] 2 A719
2k Index ZA4ld] A&

« Program counter<= program®] 71} Address
2 zA 5 16bitd] Registero] t}.

« Contention Code Registert AAAx1E £
A8k Carry(C), Overflow(V), Zero(Z), Ne-
gative(N), Half carry(H) 2 Interrupt(1) 24
A5 & 8bit Registero] I, YA T 7=
27 FEh.

—Instruction set¥] SR} Addressingst4-
MPU= 7244 718 Instruction® 7}FA 2 LAl
w}t, 7|A] code level® A= 197 Z%71 At
R0 2AE

« Conditional branch %4, plag =2 % =&
Z Register?] zztg go] Fysich.

. Test 9% & 43} 9 eH(BIT,TST)

« Softwared] = go] %l (SWI)

- 271107 4§ H¥o] A=H(ADD)

« Memory® A4 &4 ¥ & vk

.1/0 §9.& w2 vk (memory FE FFel
1/0 3#el A=),

59-& 1/2/3 byte2 A T4, Aoje I
g 33} ze] Addressing moded)] A HAt}.
Addressing mode¥x 73¢] 9l.o=, 2% Dire
47 = memory

ct, Extent, Index, Relatives]

%} % modeo] vt

1 byte Ins.

2 byteins

[ op. Code l ‘F“”"LI .

3 tyte Ins.

ch. Code l Crerand ]

2! 3 Instruction lengthe} Addressing modes

o Accummulator Addressing-ACC-A == B
2 24 3te modezA 1 byte FHo|rh.

« Immediate Addressing-operandE A% Data
24 #35tE modezA 1/2/3 byte HHF 4
ot

« Direct Addressing-memory &% HH 2L
A #0] X modes] operand=A Address®] 3}
) 8bits AAFshw, 4l 8bite ZeroZ HFL
t}. thE memory WAle] wlaA AFA ] &
o}xu], w]Eo] memory ¢ 9-& Working Reg-
ister24 AH-gsheel A Fait

« Indexed Addressing- 1 byte?] operandZ-
AR 3, A3 Index RegisterE 7}A3E 32
memory location® 25} memoryE FE3=
modeo] ©}.

« Extended Addressing- 2 byte$] operand®
A memory A& FZ3= modeo] .

« Relative Addressing~ 1 byte¢] operandZ
7+, 2AL 33 S22 74535l program
countere} 7}ALEt A3lE memory location® 2

3+ modee]t}.

6. Processor Control

—control signals—
239 4% MPU$ W ¥ block=% TAgle
8bit®] oFu}sk Data Bus(Di) 16bits} Address
Bus(Ai)7} 9l aL, 2 phase clock (¢5,6.)8 ¥4

A 1149 control A&7} 2Et
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AIB AlE AID A2 A1\ ATD AP A A7 A8 AS
2 B N » w8 v

AL
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bet tipbisdd

IRERN
I

-Outpue
Butters

Clock, 1 3 ——f

Clock, ¢3 37 =it}

Heowt 40—

Non-Nadable Interrunt =gl

R 2= Instruction
TivesState Contral 39 ——iind 0:',.:,.

Osts Bus Ensble 36 ——0]

Bus Availsble 7 «a—

Velld Memory Address 8 <—]

Rosc/Writs 34 <t

Aterrupt Hequest 4 =4  Dacods Stack
Polnter "

index
Aogleer

SREE

7 2 29 30

r oue
vec=Ping :
Vgg ¥ Pine 1,29 2

R

©? p8 D8 ©Oa D3 02 Dl 00

T8 4. MPU (M6800)8] W F+T%

o] & ControlA1 32 1§ 50]42} o] MP
2 3} block 2 ¥A]skx Bus controls}t
process control2 o] AAehd o]l 7
% = 3
A\ Bus control 13,

preceszor CentrolSignals
Y

[/BE TSC BA Tart NMI Reset
{ 44 |
s

il

16bit R/WVMAIRQ @2 Rest

8bit D
Data ata

Control
Bus Bus Signals

12! 5. Bus Control Signals

« R/W(Read/Write)-MPU7} Reads] 7} write
cycleql 745 BA St AT 24 “Hleveld] 4
ReadA-e) o] e},

« VMA (Valid Memory Address)- MPU=Z
48] Address Busd] Address 41357} Vel
A$ T timingl 3ol .

Reset—MPU$} PIAE Initializes}= <1 30|t}
« TRQ (Interrupt Request Bar)—¢] ¥ Inter-
rupt A1 S 24 “L” levelo]| A InterruptE ulol
=drl. ¢, Data g £-8o]ch

/\ processor control A1 &

« NMI(Non-Maskable Interrupt)— 3] -S-X=E
7} =2 Interrupt A T84 2:9lt},

. Halt—9| 32 %5] MPUE HAA7 & 9
AzQldl “L” levelz stal APFe w o] 3
%] machine cycles] By Flof] A x| 3ck.

« BA(Bus Available)—Halt4l 3ol ¢]3}ed &
Aei7b - 2 WAL 588 4331
Wait 417} S9-& A “H*7}F H& 3o

« TSC(three state control)— Addressing

Busel R/WAIEE ol¥-gRe] A= floating
Ad 2 e Azt o]wl VMA, BA 435
“L”2 Hrl.

TSCell ¢10] 7tel=l"d 6,8 timingel A=

Add, Bus, Data Busi= % Ad7} =1,

cycle
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routine w-419] DMA7} =+

+ DBE(Data Bus Enable)—Dala Busg cont
rolsl= Also]th. “H”Q & Data Bus:e £¥ 7}
“Lgw & floatingsel 7t Het. =&
data 42 ¢, 4352z BE DBEd L 4,
7t dA =

=3sti,

7 Interrupt

o] % Interrupt®4] IRQ(masks}5)el NMI
(mask E7}5)9 2levelo] ¢it}.

23 6o A% Zo] Halt] 4 MPUE A= 4
tel] 9l &l o] Interruptl ulel Tl XA ¢
=t

IRQe NMIzth $4 <97 ¥ 9%
Interrupte}ol] software24] Interrupt 7}%:3}
i1, = Resetd]] ql&8eo] ¢l-&u]l = Interrupt® |
EES R

&} Interrupt & SWIdj| 93l Interrupts}
DA g, MPUL 27 6ol A8k el ¥
Register®- stackol] x}%4 o =2 o =]glcl. 13
AddressB 23] £%s14 2 Address®] &%
program counterel] 2 t}, o]A o] Interrupt¥
8] stackyl A7} =}, 9] 3ol &5t Address
£ Vector Addressel3}i o]} 2 wlwjoz
A Start W& AASE InterruptE Vector
Interruptzl 3ke}.

Vector Interrupt®] o] d-& start] x| & 319

2 AH & 4 e gdrl
E  Interrupty} A @A KXe] processing

programe]| jamp3}y] 7}x& 12ps7F A=l th

o] -2 MPU(M6800)el| w3t FH=aql ol
224 <« el 7] =& 7]el LSI &
Aol A & kel 237

8

Ho ]
‘_,_/l - '_.-/
m-9
{ m-8
m-7 SP
. m-el cc T .
m-8]| ACCB
m-4] ACCA
m-3 IXH
m-2 m-2 XL %
m -1 m-1| PCH ‘.,':
m je———— SP m PCL
m+t me+1
m+2 x m+2
9
V\ S }/_./-—
@
1 | | |
| | '

| [ [
After

8P = Stack Pointer
CC = Condition Codes (Also called the Processor Status Byte}
ACCH = Accumuliator 8
ACCA = Accumulator A
tXH = Index Register, Highor Order B Bits
IXL = Index Register, Lower Order 8 Bits
PCH = 'Prour-m Countsr, Higher Order 8 Bits
. PCL = Progrsm Counter, Lower Ordor 8 Bits

2l 6. stack

8. PIA Bus Interface(MC6820)

PIA (Periperal Interface Adapter): &
Uel Interface &x}2A4, 23 764 2 ule}
2ol A2H f4& 3step o] Fo] Aok, okt
g Data Bus(Dy~D;)= MPUS¢} PIA7L¢] Data
A< Busel®, F ¢ PAPB: 91 I/O
Board® A oFulgF Data o]e}. 7 bitel] v 514
4 EH 9 24§ Data w3 Registerz ] & 4
dom, “1"d« F9 lineo] Fr}. o] AH
MPUzAE w74 & 4 9r}. 44 Control
A% A(CA1, CA2), B (CB1,CB2)%: Interru-
pt 9J&, €% Controlel] x91t}, 7 Boarddl] &
%% Register} g3, & sMgdE
Bus¢} Board: A 7 =r}.

& 7+ Board Control-2 Control Registere]-
Data 3 Registere] MPU= 3] Control #
BE Write sln24 o] Fojx|v, Board®] 7

Data.
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la4——— 40 CA1
IRQA 38 Interrupt Status o
P m—— Control A 35 CA2
Control
————ny RAsgister A
i (CRA}
; 00 33 ] Lo
Dt 32 1 > Date Direction i
Register A
oz N Date Bus [ I L_‘ (DDRA) v
Ll it
na 30 Butfers <
: D4 29 (D88) Output Bus v
D5 28
. [
oo st
j—
o7 o T ’
(ORA) 4 A2
Peripheral - & PAJ
Interface 6 PAS
- re——= 7 PAS
Bus Input S 8 PAG
Register 5 [
(81R) g ——a 9 PAT
Veg = Pin 20 re—e= 10 PBO
Vss " Pin 1 Output le—e=11 PB1
p | Register 8 ) 12 PB2
{ORB)
€S0 22 —— Pevip:\eral g~ 13 PB3
cs1 24 o Imeé ace 14 ras
i -
. €52 23 — Chip l¢— 15 PBS
‘t RSO 36 —— S:‘u:t l——p= 16 PBE
RS1 3§ ~— R/W pt—e= 17 PB7
AW 21 o4 Control
Ensble 25 —— ; ;
Rest 34— >
I Data Direction
Controi Register B
Ragister B {DDRB)
‘ N (CRB)
R
) PRI
v
3 ’ 18 €81
? Interrupt Status [
fRas 37 Controt 8 19 cB2

22! 7. PIA Bus Interface (MC6820)%] A7 &

bite] 434 S} = o] AA=v}, (a)d] EA slgiv}. Capacity:= 128X 8 bit, Ac
cess time 576ns, single 5V 5z-& glc}.
8 RAM, ROM chipAl=l-& 67} 7txlz ¢ge=2 Decoding

o] £-o]&lr}. mask-ROM(MC6830)¢] block:

BLOCK DIAGRAM

Static RAM (MC6810)¢] block=& 28 8

BLOCK DIAGRAM

- 2 oo
AD 24 ]
At 23 ) 2 oo A0 27 -—] —e 3 o1
A2 22 —] — 3 o1 a1 22 el 4 D2
A3 2V =] =4 02 AZ 20 e e “::".‘“’V —ad Soaew fe—e5 O3
A4 20— Address ”h'ﬂ'.""::\f 3State }——am5 03 a3 20.—f o070 128 < 8) Buftar 6 Da
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