cvmsswenmin || 3 AT B R [ e s s s e s e g s
CIXIEFA|ARD} Opo|A =
ZZ2AMA A (V)

€ B H

D e L e e s A e e e e e ek Lo e N T T T O Y

IS S

2 o

telaz AFH 4EFHE Uy =oldgteh
A 742 °J*€"4 8t} o 2 Programmed I 7O 2} Interrupt ¢} DMA o] sl dwgsiy, 2 nfejlag =
2l A2} o FHe 5A-& ulagte)

1. M = 2.1 Pregrammed I 0

74ab chseat uby o 2 4 Hardware - Overhead 4=
AFHol glolA Wi T AL Pakr 9 A gk

o]
o
B Auel o4 @ A5 Askel Fusolse] % ol WAL QFH Device o) #a oAzl Al
o
=

Hol a7=w, &5 uel g v A A A" &g T8 A ES, oA

Bl Aol %A AdA|e] 24 gadel o) Device & Micro - Computer ~} Z-IIOJSH oF & A%
qey e -85 w} g+ gov o wE A dEs g Tl Ao ALY F
Soll 4 A k= vprk 2 7l Re] sl i
o) Fulsko] FE 730041.‘\:_’ .8
?:'I % E_i Device Selection Z]‘E_ ] O] & B o I = ST ] =N —9—'?-*]
a]%# #| o717} CPU2| Data Bus of o 257 E 1
2] 8} 4= Device Select <l 7} 2 g 5}el, o] Device
Select &) 5 & ubA 4] 7] = widdo) uwlel ¢h Memory Memory Mapped 1 O] I .~ O Mapped1 /O
Mapped I /O ¢} ¢h T 7O Mapped I /O & 1}¢]
_ /02t 7 7 e I /03 Memory o] 941 »Ox Memory ¢} &
s T =a A SERIEE S
2. A2 Xl iy 10O Operation o) &J2]{ 0 ¥ & Memory add -
A A7k AR 9y3e W ress & 43
CPUs ¢gJ&d 28H el 7o sts & Eol ulz} + glch, Memory 2 48 o]
¢h Programmed I O 7+
td Interrupt I O o Decoding o} w3
) Direct Memory Access (DMA ) Al et
H gl & ) a _ .
2 :ﬁ—vﬂ T olch dubd o2 ¢h - £h2 2|8 ghofl ul Motorola 6800 Intel 8080 85
o L
e ardwarez}“? S7ksh ofel g} Aol System , | Rockwell g5z Zilog Z 80
e e o
o EEe 45He ( Memory Mapped
* FE 8 : XRCornell X R TERN H#E - Ti§ 1,02 Aol 71%)

(817}



BRBG B35 H12W 19824124

MEMR
I
MPU
IIOR} TO
11OW | o
A1S
agl 1. Memory Mapped I /O
MEMR»
TO MEMORY
MEMN
MPU
1OR

HOW

I

} TO 1/O

agl2. 1 70 Mapped I /O

o ¢
E —_— As Ag
1 '™
Als———>—E, Ls E— A2 At
L 138 A
or —_— Ag——A; A8
A 8205 | ——— Device 1Y
A - Code — o,
gy > ] — e
1o 7
| R
A‘l;s
28l 3. Decoder ¢} Comparator

7kol CPURIA| A & <= gl =2 Programmed I

SOzt AAgdr A7 wbeh 28y Eal

2

<)

—_
TONTROL | peco-
c N DER
ADDRESS O
p
=3 TxD 3
DATA BUS >
v < USART RAxD
~—
>
CONTROL
LOOP : IN STATLS
ANl RXRDY
F: 4 Loor

RECEIVE N RXDATA

READY 7

READ DATA

"o

$-oil A

W F4 AeAel g £ gonm Al s

2 greeh
2. CPU Overhead
Programmed Interrupt DMA
100 % 1% 0.01 %
R 7)) 7| AFEASH =) Aa A4« 1Cycle
o] Mg, Program 4847 | & 1Cycleo] 4%
<%k 100CH-SEC] 210 CH/SEC| ¢ 105CH/SEC

(818)

gl 4. Seria Interface —1

2.2 Interrupt I 70

7b) Interrupt 9] = 94

Programmed I /02 28 77§ Fol7]
stof, Apuh 4R @ mhek CPUS 2 44 o
8 Fo] 237 el S s Aol vpatA o) ole] W

2} Hardware cost = Z7}8}v} CPU Overhead &
43 (B2 &)
1}) Interrupt Process
Interrupt +2% -+ Micro -Computer ©jc} 21 o
dpA o 2 t}-&3} Z& Process § Azleh
1. A4 2E
Service & 8 73§} Device 3kq]
#] &} Device Service
L RER AWY 39
. Inturrupt 5] Process & CPU Control ¢l
1, 49 Process = Stack € 483k Rol dHbH
of ¢} w2 Interrupt service & 83l A% 1, 4
¢] “DEAD TIME ~o] 7} -2 Processor4® o]
u} 23 55,
t} ) Murtiple Interrupt Process
o 2sMe %% Device 7} Interrupt process
aFsE A e 2L Helwy ol Yok
1. Single Interrupt /Software Polling
2 . Multiple Interrupt Daisy Chain

z

=

2

O W DN

1.

©

k=4

=



78 Aads vtol2E

DECO-
ER

— k-

u DATA BUS USART
RXRDY
INTR REQ , <
INTR ACK ~
>— T
c

HARDWARE OVERHEAD
@ INTERRUPT CONTROLLER

NORMAL PROGRAM

’ ‘
INTERRUPT (

S “DEAD TIME™ SAVE STATE

DATA
P2

PROGRAM
R] “DEAD TIME" RESTROE STATE

NORMAL PRDGRAM

E

12] 5. Sernal Interface~ [

3. Multiple Interrupt Priority Vectored
4 . Multiple Line Interrupt

zaq4d4) ( VD) —23—

INTERRUPT
@ @ OUT(ATI}
ves | YES
MEMORY INPUT I MEMORY QUTPUT
(CA2) | ice2)
L Y
=]
{RT our
" (RTH
A. SOFTWARE
7 6 5 4 3 2 1 ']
0 0 O No service requested
0 0 1 Device 1 on port 1
0 1 0 Device 2 on port 2
1 1 1 Device 7 on port 7
B. STATUS BYTE % of
BUS DRIVER
PRIQRITY
ENCODER
1
DATA BUS

_T
Zh7re] whwlE o gt why & AWz she AR —

Qe i Aeldrel @y gieh —

| . Single interrupt Software Polling w—l [

28 63} zbe| interrupt 7} #bAd A9 o 709 AT controL
Device 9] Request L Polling 3} c}, s d 2 Timerej) C. POLLING INTERRUPT HAREWARE
o) s A Interrupt Request & & sh= 7-$7b whel,
o] uby] o Hardware cost & 7bat g sl  CPU
Overhead 7} =.¢v}, 28] 6. Interrupt Polling

2, Daisy Chain

28 73 ol A FAd wet $4 FHI
2 A z]o] Interrupt Ack of ¢]s Device Vector & _Aﬁ:v %7 - ;-‘-’;;...w
Data Bus ¢ 4le] Service T ®li=v},

3. Priority Vectored Interrupt oevice oevice oevice

2% 83 7o) Interrupt Ack ol 2]8) =] #HA " 2 |
5 24 9o wel Service Address & w4 3hel, T
% 4o oJ2] Device 7} Interrupt Service & & T7¥ e e
A 92 osle nlz| Priority & Ashe A-¢ol wet G
interrupt 2 A o]3t71 9 3ke] Mask Logic & 4§
el

2% 2— 102 Intel 8259 FICH block Diagr -
am o] v} gl 7. Daisy Chain

(819)



DATA MC:L
(o
._@_“INT 1
— ]
‘—CL INT 2
___C; INT 3
INT —
._(:g INT 4
—‘—{:E INT 5
(T INT 6
| INT 7
L—_l
MASK REGISTER,
DATA BUS —

aglg. PICke3=

INTA
~ ]

CONTROL LOGIC

[T ]
il

IN-
LoGic SEAVICE cmlomrv c
— REG RESOLVER
A (ISR}

INTERRUP MASK REG
{IMR)

\lNTERNAL aus

OATA
0704, BUS
BUFFER

CASCADE A
BUFFER/

COMPARATOR

12 9, Intel 8259 PIC

2}) 8085 Interrupt Structure
Intel k8] 8085 Interrupt of# & 5747k ch

1. INTR:-.--. 8080 Intel o} Fdd 75&
zt =) Inta 4] 7ke] Data Bus o) RST
2.2 Call Instruction & 4o 4] Service

Routine Branching & 3 &t}

2. RST 5.5,6.5, 7.5 <= Hardware Interrupt
24 Inta & Hgskx] g3 vzl A
Service Routine © & Branch ==} 5.5
2} 6.5%= level —-input o™ 7.5+
edge - input o] v},

BEBEE W31 % 125 1982F 128

7z} Interrupt = SIM= geol o3 Mask
= ol

3. TRAP ... RST ¢} zte v} Non - Maskable
o] = & Power -fail & Bus Errore} z+
& A f-oll A-gslet

4 ., Priority «----- TRAP, RST 7.5,BST 5.5
o £4Z 4 £47 FeiAlch
8085 Micro-Processor = ©}2 8 Bit
Micro-~Processor ¢ d]35}ed t}ergl In-
terrupt 7] 52 7Hx] = 2 Small System
o Ab&-5l7lel A 3jtabeh

u}) Motorola 6800 Interrupt Structure

Z]HAg o w2 §800-& Polled Interrupt rx2 =
o 9o h&3h 2 Processing & 4l ek,

1) Interrupt o] 3 s}l &1z Instruction<8 &
upal & (Last Cycle ¢l = ©}& Instruction ) FLAG ,
ACC, INDEX, PC 2 Stack o = #3tcel,

2) FFF 8 % g4 = =5l Pointer 2] £ =]l 4
PC & Load 3}c}.

3) Status Bit = Poll ko] Device & 4 &3l
Service 3fcl,

4 ) Stack o = A5 State Vector 5 3| £ 3}ef Nor -

mal Program-g <3 3o},
6800 CPU & 214 3le] Vectored Interrupt £ 3 5}
A daAe 2% 10 3 2 Hardware 2 44 o
gbe}, & FFF ¢goll /4 FFFF 71 Address = dl+=
MUX & 5 3&}od Priority Encoder 7+ ROM Address
9] Ho} = =& 3te] Service Routine Branch 5 3
& 5 ek

6800 o 41 80852 TRAP o & %l NM in-
terrupt 7} ¢J 2w FFFC o 4| FFFD o pointer >}
] zbs o] gl el
u} ) Moster 650 X Interrupt Structure

650 X Series = 68003} Ao o) vhga} 3
o] <kzke] Afele] 9ieh

1. 24 pin CPU&= NMI Pin & &
Arg-gtel 6504 (A 12), 6505 ( Ready)

2. 68002 State Vector Saving ¢} gl <}

3. DEBUG ¢ $jsley SWI 4 BRK =z-&
ARE-ghel,

Ab) Z - 80 Interrupt Structure
Z 80 8080l ulsld 371 Mode & M+

+Ex=

ki glel
1. 8080 Mode
2 . Fixed Mode ------8085¢ RST ¢} 54

(820)



gAY A2 vtelze =2AA4A (VD)

Adcres Bus [
” °
h‘—‘: — "
—— ] [
N —1
Wotorols ROM
= Lo - '
M
: MUX
—0
__J
oo Bt N ittt n.t.
] =
L lo |
to

Priority
Encoder
Dev: Devicar

by be  b3bzb, bo

T
w 1T xxx ‘ bg
!

eeer| L
mT FFrOL Po::m to Device O Service
Addresans FFF1
in ROM
:::; P Pointer to Device | Service
FFFE
FFER }Pmmu to Device 7 Service
210, 6800 Vectored Interrupt
(60 M)
3. 7Z 8 Mode ------ Vector Address ( ] Byte)

ok bk

2 .3 Direct Memory Access (DMA )

Interrupt of ¢] 3}« Programmed I /O2] -4 7+
HE Aoz B 5 o A e A3
Za % gith, DISK ¢} CRT Refresh 2} o]
<3t zgelge]l 8T 45 Interrupt 4o

2 o

93t ztg el = ( Processor of wji} cbxop) 15CH
/sec & del A
Time o] Microsec g} & s Memory =3 =
S Sec o] e EL & 4 ol

wlebs | 9] & & 2z 9} Memory 7bo) A 2} za]
+& YshAl sk ol 7=+, ol DMAz

4 ook 7.8} Memory2] Cycle

IMCH

ol
'_'YL

1. 71-£% ) DMA 8748t
DMA ol & vt-g3} 22 7l 5ol 874k
1) DMA Address , Length , Mode 23

— 925~
2 ) DMA Handshake

3) CUP BUS Floating

4 ) CPU Signal Generation

Azte] A 4o A2 Intel 4] 8257

DMAC & 53le] 3zl gtel
2. 8257 DMAC (=% 11)

1) 8257 DMAC o= 4742 DMA Channele| gl
t}. 2+ Channel 2] MODE ( Read, Write , Verify) <}
Memory % Address = =]z] Program =},

2) g|8.Device & ¥ 8] DMA Request & 4o
DMAC = 8085 85 CPU¢] Hold ¢j#sl DMA
Requset & yul= CPU2= Hold Ack 5 DMAC of
9] 7. Hold 4kl el Se] 7kc}t ( Bus Floating )
DMAC - Hold Ack & ulo= Requesting Device
of DMA Acki n e}

3 ) System Bus ¢] # o4 DMAC 7} & led (o}
= ¢]5le] Address Bus X% tri -state 7} slofo} gt

t}) u)g] Programx Memory Address & F-¢ &
ozl wolnbd ahns o) Ak 4ok
4) DMAC = Host CPU9| 2 & signal & ub&
of of shrLin o ;:*] ol gk BlAbA FE ARE-doF T
vl
2l
5:& = o »A,.____.__.._1¢:____.
18 Line
—{RDY Ao A o b
Bus
Cp g
Select Addrem Yo 8228
HOL D0 —{HoLDRED Enable . [t
LA ——efHOLDAK -l
Mode
—0 File Coumnt_Fie
pwameo —y [ ] (T
U —eg2
e ™ e
Deta Bus

-

DMA ACK +—t
To Four .|
Devices

.
D

p—WENAD

Torminel o4 Hm

m — "g:TL p——+1/0 RD

128 Merk oW
gl . Intel 8257 Block Diagram

3. ¢/ A7t (1,0 Timing )
= 218} Micro-Processor 44 & 83ty [ /0
E3ke] Access ulil & A A sl ofgh e}

g 84 1 /O Timing o &= 9§ Device 3}
Micro -Computer slo}ejl Array Data # 2]l 4] w4

Timing -84 &

(821)



WREPGE B3 % BI125% 19824124

gel A H oz olelg AuA i gy e

A 7bol WE2A ALae) (29 2-17, 2-18) a 1 = #
1. T (Device) - D§v1ce ol AeA E} ,7‘}73’ [1] Intel, 8080 Microcomputer Systems User’s
2. T(PRE) «.-. Device ¢] Ready Al 528 Manual, 1975.
_ T wE s ez [2] Zilog, Z80-CPU Technical Manual, 1978.
3. T (Micro) - Device & Service 8= A1y 0ola) MC 6800 Manual, 1977,
A & edzlels T (PRE) [4] Hilburn, J. and P. Julich, Microcomputer/
st #ha Test 7] 210} zghale}, Microprocessor: Hardware, Software, and Ap-
plications, Englewood. Cliffs, N.J., Prentice
reaov—| ”’J—ﬁ‘ Hall, 1976.
[5] Osborn, A. An Introduction to Microcompu-
cru ouT ] ters, vol. 1: Basic Concepts. Berkeley, Calif.
- Adam Osborn and Associate, 1976.
e - ’ [6] Mick, J and J. Brick, Bit-Slice Microprocessor
i — Design, New York, NY: McGraw-Hill Book
Co. 1980.
Jgli2 . 71B2HQl AlgtHSF [71 A=a, Muls, "dHA A2"d3 C. P U
AAl, (4#dFso Rz 7)) | S
Under Flow & s} 3}7] &l A= =9, 1982,
T (PRE) MAX T (Device ) MIN «..ovnene [8] A=z, “clxg ALz} slolag =z
HaeFxA A} A AV Bit Slice Microprocessor ", &
T ( Micro ) MAX T (Device ) MN -ceeeeee 7183 =], Al 314, 1982.11.
TEzx7
o] ukSsfof of ghel,
©@
R mAE 2z B
(1982.11.1 ~ 11.30) : 314 (IE:254 B4: 64)
ma | Galesalm B lms| Dl sl BEa|fiedn
I | 575493 (#HEdt (3 Mgk | I | 045028 | BT | A EAIREE) | 793042| s ED SR TSR ERY
n | 634071 (R " 7| 094046 | HEEE 75 ” # | 392024| FAEME 5+ A T o
no (793040 (@A A B |~ | 122560 &R " n | 122665|€kXd @ A
n | 122559\ ¥4 & o o~ [122861 | &BF " B | 423044 EHIF 4 o
» | 423043 | B ANtk ” no | 12256214 Xk ” ” 2940098 2 F o
» | 581002 |F1EAE " n | 453026 | REL— ” n | 844042|F-H ”
# 1620136 |@FBEIE ’ /| 575494 | ZEFHE ” # | 634072 | #E R4 "
” 620137 |EAE ” ” 575495 [ 2k Ek 4 ” 122564| & ¥k ”
» | 620138|85 AR ” » | 586016 [fEAH " # 1 018057|H 4
# | 793041 BTk ” n | 280019 (#HHB|5 A H 4
»# | 225002|B58E 85 " » 1122563 [&BEnlg  oF o

(822)



