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R3inh cam ISA

*ISA (Industry Standard Architecture)
*Hién nay cac maipboard Pil khéng con ’rﬁnh cam nay tuy nhién viéc
nghién ctru ranh cam ISA van 1a can thiét.
*Ranh cam ISA c6 mau den trén mainboard
Ranh ISA gom hai phan:
Phan dau 62 chan, mdi hang 31 chan dung cho trao doi dir liéu 8 bit.

*Phan thir hai 36 chan, mdi hang 18 chan dung hd trg thém khi can dir liéu
16 bit

4/11/2014 ©Nguyen Trong Tai —Dr. 3



R3inh cam ISA

GND Y1 x1 I/0 CH CK

RESET DRVE]ys 2 D7
Signal Pin Pin Signal e | *5VQya ;P06 | 8
Ground |- B{ A1 —| -I/O CH CHK 58| 1RQ2 D5 |23
RESET DRV |- B2 A2 — DataBit7 S_! -5V D4 mE
+5 vde |- B3 A3 —{ Data Bit6 DRQ2 p3 | 3
IRQ 2 - B4 A4 — DataBit5 -12v D2
5 Vde | B5 A5 — DataBit4 RESERV. D1
DRQ?2 |- B6 A6 — DataBit3 +12V DO
-12vde [~ B7 A7 —| Data Bit 2 GND I} ¥10 x10 3 170 CH RDY
-CARD SLCTD [~ B8 A8 — Data Bit 1 MEMW AEN
+12vde | B9 A2 — DataBit0 WEMR A19

Ground [~ B10 A10 - -I/O CH RDY S

-SMEMW |- B11 A11 - AEN i A18
-SMEMR |- B12 A12 —| Address 19 IOR A17
-low | B13 A13 — Address 18 DACK3 Alb
[JOR |- B14 Al4 — Address 17 DRO3 AlS
-DACK 3 |- B15 A15 —| Address 16 DACK1 Ald
DRz | B16 A16 —| Address 15 DRQ1 Al3
-DACK 1 |+ B17 A17 — Address 14 DACKD AL2
DRQ 1 | B18 A18 —{ Address 13 cLock E3v20 x20 A1l Z3
-Refresh |~ B19 A19 — Address 12 IRQ7 ALD EF
CLK(4.77MHz) [~ B20 A20 —| Address 11 IRO6 e E§
IRQ7 [ B21  A21—{ Address 10 Fo . O
IRQ 6 - B22 A22 — Address 9 3%
IRQ 5 |- B23 A23 —| Address 8 L A7 =
IRQ 4 [~ B24 A24 —| Address 7 IRQ3 AB E
IRQ 3 [~ B25 A25 — Address 6 DACKZ AS g
-DACK 2 |- B26 A26 —| Address 5 T/C A4 @
TC | B27 A27 — Address 4 ALE A3 3
BALE [~ B28 A28 —| Address 3 +5v CJv2o x20f3A2  §
+5Vde [~ B29 A29 —| Address 2 e R kol A -
OSC(14.3MHz) [~ B30 A30 — Address 1 = T =~

Ground |~ B31 A31 — Address 0
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Lateh Address B
Latch Address 6
Lateh Address 5
+5 Ve

Latch Address 4
KEY

Crats Bit 16
Ciata Bit 18
Ground

Crata B 21
Ciata Bit 23
Ciata Bt 24
Ground

Drdta B 27
KEY

Crata B 20

+5 Ve

+5Vde

I AK
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R3nh cam ISA

MEM CS16
O G316
IRG 10
IRQ 11
IRCY 12
IRG 15
IRD 14
-DACK 0
DRG0
DACK 5
DROS
-OACK 6
DRO &
DACK 7
DROQ 7
+5 \de
-Manior
Ground

o 1 =
pz G2 =
D3 A=
(B C4—
D5 C5—
D6 Co =
oy Cr—
DB Ca—
09 o
D10 C10 =
on G117
12 G122
D13 s b
D14 Ci4 -
D5 G157
(A1 G165~
Di7 17 7
e {18~
Dig

-5BHE

Lach Adoress 23
Latoh Addross 22
Latch Address 21
Latch Address 20
lLateh Address 19
Latoh Address 18
Lawch Adcress 17
-MEMA

EMW

Data B 8

Cata B @

Crata Bl 10

Cata BA 11

Data Bit 12

Data Ba 13

Ceata Bit 14

Data Bd 16
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LoteH Address T
Ground

Lateh Address 4
Leteh Addrass 3
Groung

KEY

Ciata Bt 17
Daatn B 18
Ciata Bit 20
Data Bt 22
Gironi

Dot Bl 28
Diata Oit 26
[Data Bt 28

KE'Y

Ground

Data Bit 30
Crata Bit 31
MRECx



SA19-SAO (System
Address bus 190)
(I/0)

LA23-LA17
(Unlatched Address
bus 2317)(1/0)

AEN (Address
Enable) (O)

BALE (Buftered
Address Latch Enable)
®)

CLK (System Clock)
(0)

SD15 - SDO (System
Data) (I/0O)
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R3nh cam ISA

Tuyén dia chi 20 bit dung truy cap bo nhé 1 Mbyte va ngoai vi. C6 thé
dung v&1 LA23LA17 truy cap 16 Mbyte bo nhé. Khi truy cap ngoait vi
dung 16 bit thap cho phép truy cap 64K dia chi ngoai vi.

O ché d6 doc hay ghi khi BALE mitrc cao, dia chi duogc xuit ra va dugc
cai lai & canh xuéng cua BALE.

Céc tin hiéu nay duoc diéu khién boi vi xur Iy hay bd diéu khién DMA
nhung ciing c6 thé dugc chiém bai card diéu khién gan vao rinh cam

Dung cung v&i SA19+0 dé truy cip 16 Mbyte bd nhé, khong duoc cai
lai

Cho phép bo dicu khién DMA chiém tuyén cta vi xur Iy khi & mic cao

Dung dé cai dia chi LA23-LA17 hay dung dé giai ma cac dja chi nay.

Xung nhip 4.77 MHz

16 bit dit li¢u
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—DACKO - -DACK3,
—DACKS - -DACKY7
(DMA Acknowledge)

(O)

DRQO - DRQ3, DRQ5
- DRQ7

(DMA Requests) (I)

—IOCHCK (I/O
Channel Check) (I)

— IOCHRDY (1/0
Channel Ready) (I)

_ IOR (Read) (1/O)
_ IOW (Write) (/O)

IRQ9 - IRQ12, IRQ14
- IRQ15, IRQ3 - IRQ7
(Interrupt Requests)
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R3nh cam ISA

0 -3 va 5 -7 dung thong bao cho biét vi xtr Iy chap nhan DMA khi ¢6
yéu cau ¢ cac chan DRQO - DRQ3 va DRQS5 - DRQ7

Dung khi ngoai vi yéu cau chiém tuyén cua vi xir Iy ISA phuc vu cho
DMA (Direct Access Memory) dé trao doi thong tin truc ti€p voi bo
nhd. DRQ s€ ¢ murc cao cho dén khi DACK tuong ting & murc thap

O muc cao khi c6 18i, ngoai ra ¢ thé do board ISA diéu khién dé yéu
cau ngat NMI

Cho phép cac board cham bat vi xt Iy chd bang cach kéo duong nay
xuong thap khi dang ¢ chu ky doc viét, luc do vi xut 1y s€ vao chu ky
cho cho dén khi duong nay Ién murc cao

Bao ngoai vi xuat dit liu ra tuyén
Bao ngoai vi doc dir li¢u trén tuyén

Tin hiéu vao bao ngoai vi can ngat, IRQ s€ & murc cao cho dén khi vi
xtr Iy chap nhan bang chuong trinh phuc vu ngat
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R3nh cam ISA

— SMEMR (System Memory Diéu khién bd nhd dudi 1 MB xuat dit liéu ra

Read)(0)

— SMEMW (System Memory  Diéu khién ghi dit liéu vao bo nhé dudi 1 Mbyte
Write) (O)

— MEMR (Memory Read) (O)  Dung dé doc dit liéu tir bo nhé
— MEMW (Memory Write) (O) Ghi dir liéu vao by nho

— REFRESH (Memory Refresh) O murc thap nhat trong chu ky lam twoi bd nhé
(1/0)

OSC (Oscillator) (O) Xung nhip 14.31818 MHz.

RESET DRV (Reset Drive) (O) Tin hi€u reset, & mirc cao khi boot may

TC (Terminal Count) (O) Bao dd dém hét trong hoat dong DMA

— MASTER (I) Khi board ISA ¢6 yéu cau DMA nhan duoc DACK, nd sé& cho

Master mirc thap dé kiém soat cac tuyén

—MEM CS16 (Memory Chip O mtc thap khi truyén dir liéu 16 bit voi bo nhé
Select 16) (I)
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R3nh cam ISA

—10 CS16 (Chip Select 16) (I) | Do ngoai vi diéu khién & mitc thap khi mubn truyén di liéu
16 bit

— OWS (Zero Wait State) (1) Do ngoai vi diéu khién ¢ mirc thap cho biét khong can trang
thai cho

— SBHE (System Byte High O muc thap khi truyén byte cao

Enable)
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R3inh cam ISA

*Thong qua ranh cam ISA c6 thé truy cap 1024 dia chi ngoai vi tir 000

dén 3FF

*Trong d6 mot s6 da sir dung cho cac thiét b1 ¢6 san cua may tinh

000 —00F

020 -021

040 — 043
060 — 060
061 - 061
064 — 064
070 -071
081 — 083
087 — 087
089 — 08B
O8F — 091

4/11/2014

Truy cap bo nhé truc tiép ( DMA Direct memory access controller)
Dicu khién ngat ( PIC Programmable interrupt controller)

Timer hé thong (System timer)

Ban phim ( Keyboard)

Loa trong ( System speaker)

Ban phim

RAM hé thong va dong ho thoi gian thuc (System CMOS/ RTC)
DMA

DMA

DMA

DMA
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R3inh cam ISA

*Thong qua rdnh cam ISA c6 thé truy cap 1024 dia chi ngoai vi tir 000
dén 3FF
*Trong d6 mdt s6 da st dung cho cac thiét bi ¢6 san ciia may tinh

0OAO0 - 0A1 PIC

0CO — ODF DMA

OFO — OFF Pong xt ly sd hoc (Numeric data processor)

168 — 16F Diéu khién dia cirng (Standard IDE/ESDI Hard Disk Controller)
170 - 177 Piéu khién IDE (Secondary IDE controller Intel 82371 AB/EB )
1F0 — 1F7 Piéu khién IDE (Primary IDE controller)

201 -201 Que tro choi (Game port Joystick)

208 — 20F Danh cho mainboard (Motherboard resources)

220-22F Card am thanh (ES 1868 Plug and Play Audio Drive)

274 - 277 |0 read data port for ISA Plug and Play enumerator

2F8 — 2FF COng truyén thong 2 (COM2)
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R3inh cam ISA

*Thong qua ranh cam ISA c6 thé truy cap 1024 dia chi ngoai vi tir 000

dén 3FF

*Trong d6 mot s6 da sir dung cho cac thiét b1 ¢6 san cua may tinh

330-331
36E — 36F
376 -376
378 —37F
388 —38B
3B0—-3BB
3C0 —-3DF
3F2 —3F5
3F6 — 3F6
3F8 — 3FF
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Card am thanh

Dicu khién dia ciing (Standard IDE/ESDI Hard Disk Controller
Diéu khién IDE (Secondary IDE controller)

Cong song song (LPT1)

Card am thanh

Card video S3 Inc. Trio3D/2X (Engineering Release)

Card video S3 Inc. Trio3D/2X (Engineering Release)

Piéu khién 6 dia mém (Standard Floppy Disk Controller)

Diéu khién IDE (Primary IDE controller)

Cong truyén thong 1 (COMI1)
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Rinh cam ISA
*Tuyén ISA c6 nhiéu chian nhung thue té sir dung ta chi can cac dwong
Dia chi SA,..SA,,
D liéu SD,..SD,,
Dicu khién —IOR, -IOW, AEN, -I0CS16, -SBHE,
Ngé vao ngat IRQ,
Xung nhip CLK va nguon.

Cac ngoai vi dwoc goi 13 port thwong 1a 8 bit va viéc xuat nhip thue hién
theo 8 bit, néu xuat nhap 16 bit thi dung hai port dia chi ké nhau

Viéc thiét ké card ISA xuat nhép 8 bit twong doi don gian, bao gdbm mach giai ma dja
chi, mach choét dir li€u ra va mach dém dir li€u vao



R3nh cam ISA

*Gian d6 thoi gian ghi/doc dir liéu

BALE /S \

SA(15:0) X

=1ORMAW \

SN T7:0)

Read

SDq7:0)
Write

Y

VOCHRDY E
N\
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Ranh rgm ICA

*Vi du str dung dia chi 300 ta dung mach logic tao tin hi¢u /CS, mach chot va dém dung
vi mach 74L.S373

CS=5A% SAER+ SATY SAG+ SA9
DA SAS+ SAM SAl+y SA0+ AR

T4LE3 TS

2A9.5A0 |:{> MaCH | <5 oc
SIAI
AEHN | MaA —|“ qr.qQo I::>

LT.D0

SD7..5D0 <: >
Q7..Q0
as) D7.00 <::|

IR




Ranh cam ISA
e Card peripheral adapter str dung hai vi mach 74245 dém tuyén hai chiéu cho s6 liéu,
hai vi mach 74244 dém tuyén dia chi va diéu khién.
* Vi mach 74138 giai ma dia chi 300 dén 31F, khi truy cap ving dia chi nay, chan Y,
cua (/IO decode) xudng thap dua vao (74LS244) cho phép xuat ra duong MEMW va
[/O decode 8 bit.

« Cau ndi 8/16 bit cho phép chon ché do 8 bit hay 16 bit.

« Khi chon ché d6 8 bit (cau ndi hd). thi 8 bit cao duoc truyén khi duong dia chi & murc
cao (dia chi l¢) va 8 bit thap dugc truyén khi duong dia chi A ¢ muc thap (dia chi
chin)
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R3nh cam ISA

*Mach mo rong 4 8-bit Input line va 4 8-bit Output line

HEEX] 0 BEEXQ Sessalppe 0} Buipuosauco sau) ndul 318 -g Jno4

=]
=

]
(%]
=]

GEZXD

WEEED
A

HEZ®D

DATA
BUS

=
e
e
75]
w
=
o

86883884

Al5
Al4
|
A3
A12
A1

GIB——A10
G2A ——AT
—Ad
—AG
—AS

1o

0338 0x339 Dx33A
Four B- Bit output lines corresonding to addresses 0x338 to 0x338

CLK

T4LS3T4
L

0x33E

TITLE INTERFACING |5/ BUS TO DBTAIN FOUR 8-BIT
GEMERAL PUROSE INPUT AND OUTPUT LINES

AUTHORS

ABHISHEK DUTTA DATE
EQFDRI ADHIKARI JAN. 2006
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Ranh rgm ICA

P.O.83. 7. Card Code Reader

icd

ICS

20

I0W [
[
Icd
a3 ;T_“""m\ﬁ
L .L—""""J'
a7
Y Icl
04
85 [ 13 >c 13
a5 E} 11 Lo
4 El 2
a3 [ 5 ‘?3 I .
3 b HE
az
e - | 3
i [ L F :
[
a1
b 1z
04
13 b
11 0
3 =
5 [
3 >c I
h E\} 1 >C ke

g

Ll LU RN D el A el O R DR ) g Ty =]

El- N ri-N o N

FEeads port BOH on ISR slot

Upaex Iabble

+5¥
T 107
(L]
e
E
al12732 -
aln o7 e dat
s bg BT f
ol L]
a7 Dl i; [
ak D3 b= |:[
ak o2 10 =
a4 ol 5
2D o a
AL
AZ
4 3
=
1
]
+5V
b s
L]
L]
o8
all2732 17
07 b= ok
ne 5 o
E =
TE i r—
b4 £ [
03 [
pz 2 -
Dl ;':'
1] )

JLE] o




Rinh cam ISA

The P.O.S.T. card can be constructed fairly easily. For the design in this
document, an EPROM programmer must be available. EPROMs are used
as combinational logic to go from a 4-bit binary number to the pins on a
7-segment display.

*Address and control signal decoding

*Data register

*Binary-to-7-segment conversion and display

7404 Hex Inverter

7430 8-input NAND

7432 Quad OR

74374 QOctal latch

2732 EPROM

Common Anode 7-Seg. Display

N NP PPN
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Rinh c3m ISA

*The address and control signal decoding 1s accomplished with IC1, IC2,
IC3, IC4 1n the schematic.

*When the address 80 hexadecimal is sent out on the address lines, and
AEN is low, and IOW pulses low, these three conditions cause pin 11 of
IC4 to go low, clocking the data into the register (IC5).

* From here, the upper 4 bits of the data (which comprise the most
significant hex digit) are sent to an EPROM and 7-segment display,
while the lower 4 bits are sent to the other EPROM and display.
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Ranh rgm ICA

*Each EPROM 1s a combinational logic block which converts a 4-bit
binary number ( a single hex digit) into the 7 lines needed for a 7-
segment display.

*Those familiar with the 7447 chip (BCD-to-7-segment decoder) will be
familiar with this concept; the only difference 1s that the 7447 takes a
Binary Coded Decimal number as input and drives a 7-segment display
on the output, while the EPROM takes a single hex digit (4-bit binary
number) as the input and drives a 7-segment display on the output.

* | could not locate a chip to do the job, so I used EPROMs instead. The
4-bit binary number is fed to the address lines of the EPROM, and the
corresponding 7-segment code then appears on the EPROM data lines.
You can see that this 1s a 'look-up table' approach of logic conversion.



4/11/2014

Hex Input
(EPROM
Address)

0

1
2
3
4
5

an

M m O O @ > 0| 0|

Display
Segments
Turned On

abcdef
bc
abged
abcdg

(EPROM
Data)

1000 0001
1100 1111
1001 0010
1000 0110
1100 1100
1010 0100
1010 G0G0
1000 1111
1000 0000
1000 0100
1000 1000
1110 0000
1011 0001
1100 0010
1011 0000
1011 1000
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R3nh cam ISA

7-Seg. Codes

Hex EPROM
Data

81
CF
92
86
CcC
A4

AO
8F
80
84
88
EO
Bl
C2
BO

B8

23



A%

+5 Y &

AEN
AE

GHD

Ranmh rgm ICA

74244
24138 SW0 £ _1m1 gl
BASE ADDRESS SW1 ‘; in2 1Yz i: ol
1 SW2 1A% 1ri oz
5 A YO [ 200H - 612D o 3 1na Teal12
B ¥1 ZUNH - 544D Ca
2 g Yz e | ? D4
6 oo val SG0H - BOBD W ZAR 2t D5
& @np Ya [ —— 2IIH - G410 SHE 17 aa3 zval L&
: _ar
oo GEA YR SA0H _ GTzp BT 204 27d o7
£ ;
1 GER W3 [ F0CNH — 70 1 upy
o - - {1/ 10E WS
51 Y7 SECH - 736D 18 orom GhD J7
10 +5Y
S —
74138 BALE AOOAESY sl -
1 15 ' GND
Y TN (——=—-. 11
1 T IEDR 2-.%1/a 7402
e ;‘*ﬂ ; V2 0 :r‘;l 2 '.lﬁ B
L] TR L =L Hane
A T T 74373
) 1oy men vs 0|5 1174 402, y
[ 5ok gy - pa D 10 LED [
—_—T G Wi S —— B 4 . - 0 LED 1
= G =1 ¥7 o " T Ll T =0 R &
) D2 o | A0 LED 2
- 03 40 40 LED A3
= D :i 50 o —I£ LED 4
05 GD il LED &
i DE— 17 | <o 70 —10 IED &
D7 e ag ¥ LED 7
174 7402
— 44 "w\ — 1+ oc vop —22
|7 13 " E GHD
SI0W—12 .7 -
PI 7: GHD 10 +5hY
PIM 4:+0%  #
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R3nh cam ISA
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Rinh cam ISA

3.3Viso

FERRITE BEAD: BEAD
MURATA BLM21PG331SN1D

L
AVpp  DVpp
210pA

10k
AIN2(+)

TO {|;1"'F
P1000 3.3V ==
RTD| pHSENSOR =0 AD7793 cs(
P1(Q) 1
Q AIN1(+) SCLK(
DIN (
AIN1(-)
AINz(-) P
RFIN(+)/AIN3(+)
RFIN(-)/AIN3(-)

GND
e

v

4/11/2014 ©Nguyen Trong Tai —Dr.

3.3Vis0 3.3V
LI
1l
Viso | Vbp1
11
1l
1] I
Voo 1 Vi CS
1
1]
VGB I le SCLK
1]
11
Voc 1 Vic DIN
11
Vo 1 Vop DOUT/RDY
11
1]
1l
GND|$Q.|: GND4
11
ADUMS5401

27



