Chuong 3

GIAO TIEP QUA RANH CAM
MAY TINH

May tinh tuong thich IBM 1a loai may tinh phd bién trén thé
giGi, tuy theo ting dung c6 thé phan thanh:

- May tinh dé ban (Desktop Personal Computer - Desktop PC)
st dung trong van phong, céng s& cho cd nhan hay may tram
trong mang.

- May tinh chl (Server PC) ding lam may chu trong mang.

- May tinh céng nghiép (Industrial PC) dung trong moi trudng
cdng nghiép, chiu diéu kién khic nghiét vé méi tridng nhu nhiét
do, d6 4m, chan dong, va cham va yéu cau cao vé do cling, ran
chac, chéng va dap va xac suét hu hdng thap.

- May tinh panel (Panel PC) c6 man hinh va ban phim két hgp
va gan trén bang diéu khién, thong thudng man hinh loai tinh thé
l6ng TFT LCD, mét s6 man hinh touchscreen véi phim bam lap
trinh tryc ti€p trén man hinh.

- M4y tinh ki€u nhing (Embedded PC) cé may tinh (vi x{ 1y)
dugc két hgp vao mot thiét bi khac (nhung).

C&u tao may tinh thong thudng cé nguédn cdp dién, mainboard
gébm CPU, bd nhé, cac chip diéu khién phu trg chipset, dia cling,
dia mém, dia CD va céc ranh c&dm dung cho cac card md rong
ISA, EISA, VESA, PCl,.. va cac dau n8i cho may in, man hinh, ban
phim, chudt, modem, USB (Universal Serial Bus), Fire Wire, hong
ngoai (IrDA), mang

May tinh céng nghiép ché& tao dudi dang cac board cdm trén
mot d€, mainboard chiia CPU ciing ché tao duéi dang board cém,
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dia cliing déi khi dugc thay bdng dia thé rdn (SSD - Solid State
Disk) thuc chat 1a bd nhé khéng béc hai lap trinh dugc, dung lugng
c6 thé 1én dén 1 Gbyte, c6 van tdc nhanh hon va bén hon dia cling
(xem phu luc 2).

May tinh st dung trong hé théng do ludng diéu khién phai giao
ti€p vGi ngoai vi, cé nhiéu cach giao ti€p nhu:

- Qua céac card do ludng, diéu khién gan vao ranh cdm trén

mainboard may tinh.

- Giao ti€p qua c6ng may in song song

- Giao ti€p qua c6ng ndi ti€p RS-232

- Giao ti€p qua c6ng néi ti€p USB, Fire Wire

- Giao ti€p dung céng héng ngoai
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Hinh 3.1 Mainboard Pentium Il va Pentium IV
Trong chuong 3 sé tap trung phan tich cach giao ti€p qua ranh
cam.

3.1 GIAO TIEP RANH ISA

Ranh cdm théng dung nh&t 1a ranh ISA (Industry Standard
Architecture) do IBM dua ra nam 1980 cho may 8086 XT (Extended
Technology), sau d6 la ISA 16 bit cho may AT (Advanced
Technology) va tr§ thanh chudn AT Bus. Hién nay cac mainboard
P4 khong con ranh cdm nay tuy nhién viéc nghién clu rdnh cam
ISA van |a can thiét. Ranh cdm ISA c¢6 mau den trén mainboard
gém hai phan, phan dau 62 chan, méi hang 31 chan dung cho trao
déi dii liéu 8 bit, phdn thi hai 36 chan, méi hang 18 chan dung hé
trg thém khi cdn di liéu 16 bit. S6 d6 chan ranh cdm dudc cho
trong hinh 3.2.
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Hinh 3.2: SO dé chan ranh cam ISA

Sau day la y nghia van tat céc tin hiéu clGa ranh cdm (d&u - &

trudc bao tin hiéu la tich cuc thap).

2

Bang 3.1

SA19 -+ SAO (System Address bus 19 <+ 0) (I/0)

Tuyén dia chi 20 bit dung truy cap bd nhdé
1 Mbyte va ngoai vi. C6 thé dung vdi
LA23 + LA17 truy cép 16 Mbyte bd nhé.
Khi truy cap ngoai vi dung 16 bit thdp cho
phép truy cap 64K dia chi ngoai vi. 3 ché
do doc hay ghi khi BALE mUc cao, dia chi
dugdc xuét ra va dugc cai lai & canh xudng
cla BALE. Cac tin hiéu nay dudc diéu
khién bai vi x{ ly hay b diéu khién DMA
nhung ciing c6 thé dugc chiém bai card
diéu khién gan vao ranh cdm

LA23 + LA17 (Unlatched Address bus
23 +17)(1/0)

Dung cung v6i SA19:0 dé truy cap 16
Mbyte bé nhé, khéng dugc cai lai

AEN (Address Enable) (O)

Cho phép bo diéu khién DMA chiém tuyén
clia vi x0 ly khi & muic cao

BALE (Buffered Address Latch Enable) (O)

Dung dé cai dia chi LA23 + 17 hay dung
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dé giai méa cac dia chi nay.

CLK (System Clock) (O)

Xung nhip 4.77 MHz

SD15 + SDO (System Data) (I/O)

16 bit di liéu

—-DACKO =+ -DACK3, -DACK5 < —-DACK?7
(DMA Acknowledge) (O)

0+ 3 va 5+ 7 dung théng bao cho biét vi
x0 ly chdp nhan DMA khi c6 yéu cau & cac
chan DRQO + DRQ3 va DRQ5 + DRQ7

DRQO + DRQ3, DRQ5 + DRQ7
(DMA Requests) (I)

Dung khi ngoai vi yéu cdu chiém tuyén
clia vi xt ly ISA phuc vu cho DMA (Direct
Access Memory) dé trao d8i thdng tin tryc

ti€p v6i bd nhé. DRQ s& & muc cao cho
dén khi DACK tudng ting & muic thap

—I0CHCK (I/0 Channel Check) (l)

3 muc cao khi co 16i, ngoai ra c6 thé do
board ISA diéu khién dé yéu cau ngat NMI

— IOCHRDY (I/0 Channel Ready) (l)

Cho phép céac board cham béat vi xt ly chd
b&ng cach kéo dudng nay xuéng thap khi
dang & chu ky doc viét, lic do vi xi ly sé
vao chu ky chd cho dén khi dudng nay Ién
muc cao

- IOR (Read) (1/0)

Bao ngoai vi xudt di liéu ra tuyén

- IOW (Write) (1/O)

Bao ngoai vi doc di liéu trén tuyén

IRQ9 + IRQ12, IRQ14 + IRQ15 IRQ3 =+ IRQ7

(Interrupt Requests)

Tin hiéu vao bao ngoai vi can ngét, IRQ sé
& muc cao cho dén khi vi x Iy chdp nhan
b&ng chuang trinh phuc vu ngét

— SMEMR (System Memory Read)(O)

Diéu khién bd nhé dudi 1 MB xudt di liéu
ra

— SMEMW (System Memory Write) (O)

Diéu khién ghi dii liéu vao boé nhé dudi 1
Mbyte

- MEMR (Memory Read) (O)

Dung dé doc dii lieu ti bd nhd

— MEMW (Memory Write) (O)

Ghi dii liéu vao bd nhé

— REFRESH (Memory Refresh) (I/0)

& mic thdp nhét trong chu ky 1am tuci bd
nhd

OSC (Oscillator) (O)

Xung nhip 14.31818 MH:z.

RESET DRV (Reset Drive) (O)

Tin hiéu reset, 8 muc cao khi boot may

TC (Terminal Count) (O)

B4o da dém hét trong hoat ddng DMA

— MASTER (1)

Khi board ISA c6 yéu cAu DMA nhan dugc
DACK, n6 s& cho Master mic thap dé
kiém soat cac tuyén

— MEM CS16 (Memory Chip Select 16) (l)

& muc thap khi truyén dii liéu 16 bit véi bo
nhé
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- 10 CS16 (Chip Select 16) (1) Do ngoai vi diéu khién & muic thdp khi

muén truyén di liéu 16 bit

— OWS (Zero Wait State) ()

khoéng cén trang thai chg

Do ngoai vi diéu khién & mic thap cho biét

—SBHE (System Byte High Enable)

& miic th&p khi truyén byte cao

Théng qua ranh cdm ISA cé thé truy cap 1024 dia chi ngoai vi
t 000 dén 3FF, trong d6 mot s6 da s dung cho cac thiét bi cé
s&n clia may tinh nhu trong bang 3.2:

Bang 3. 2: C4dc dia chi ngoai vi da st dung cua mét may Pentium 2

000 —00F

020 -021

040 - 043
060 — 060
061 - 061

064 — 064
070 - 071

081 - 083
087 — 087
089 - 08B
08F — 091

0AOQ - 0A1
0C0 - ODF
OF0 - OFF
168 — 16F
170 - 177
1FO - 1F7
201 - 201

208 — 20F
220 - 22F
274 - 277
2F8 - 2FF
330 - 331

36E - 36F
376 — 376
378 — 37F
388 — 38B
3B0 - 3BB
3C0 - 3DF
3F2 - 3F5

Truy cap bd nhé truc ti€p ( DMA Direct memory access controller)

Diéu khién ngét ( PIC Programmable interrupt controller)
Timer hé théng (System timer)

Ban phim ( Keyboard)

Loa trong ( System speaker)

Ban phim

RAM hé théng va déng hé thai gian thuc (System CMOS/ RTC)
DMA

DMA

DMA

DMA

PIC

DMA

Pong xUi ly s6 hoc (Numeric data processor)

Diéu khién dia ciing (Standard IDE/ESDI Hard Disk Controller)
Diéu khién IDE (Secondary IDE controller Intel 82371 AB/EB )
Diéu khién IDE (Primary IDE controller)

Que tro chai (Game port Joystick)

Danh cho mainboard (Motherboard resources)

Card am thanh (ES 1868 Plug and Play Audio Drive)

10 read data port for ISA Plug and Play enumerator

Céng truyén théng 2 (COM2)

Card am thanh

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

Céng song song (LPT1)

Card am thanh

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

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

Diiéu khién & dia mém (Standard Floppy Disk Controller)
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3F6 — 3F6 Diéu khién IDE (Primary IDE controller)
3F8 — 3FF Céng truyén théng 1 (COM1)

Céc thiét bi ngoai vi thudng dung ngét dé tac dong dén CPU
yéu cau lam viéc gi d6é bang cach dua chan IRQ Ién muc cao. Cac
chan nay thudng dugc danh sin cho céac thiét bi cu thé

Bang 3. 3: Cdc ngdt ciia mét may Pentium 2

0 Timer hé théng

1 Ban phim

2 PIC

3 Céng truyén thong 2

4 Céng truyén thong 1

5 Card am thanh

6 Diéu khién & dia mém

7 Céng song song (LPT1)

8 RAM hé théng va déng ho thai gian thuc

9 Modem (Motorola SM56 PCI Speakerphone Modem)
9 IRQ cho PCI

10 Diéu khién & dia cling

11 Diéu khién USB (Inter 8237-1 AB/EB PCI to USB Universal Host Controller)
11 IRQ cho PCI

12 Chudt PS/2

13 Doéng xU ly s6 hoc

14 Diéu khién IDE thu nhat

15 Diéu khién IDE thu hai

Tuyén ISA c6 nhiéu chan nhung thuc té st dung ta chi can céac
dudng dia chi SA,..SA,, dii liéu SD,..SD;s, diéu khién —IOR, -IOW,
AEN, -IOCS16, -SBHE, ngd vao ngét IRQ, xung nhip CLK va nguon.
Cac ngoai vi dugc goi la port thudng la 8 bit va viéc xuat nhap thuc
hién theo 8 bit, n€u xuat nhap 16 bit thi dung hai port dia chi k&
nhau
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EALE ! b

SA(15:0) K

-TOR/W ™, s B

BD(750) oo ~_ DATAVALID -
[FELD)

SD{7:0)] —mmmmmm Hmz_ & DATA YALID -
(WRITE)

I/0CHRDY N o S

BALE Y

SA{15:0 e K

-I0CS16 ™, ra
—

_IOR/W by

SD{15:0) —m—mmm—mmmmmmmmmm e mm e — DaTA ValIl J
[FEAD )

SD[L5:0] —————m—m—mmmmmmmmm e e DATa VALID -—
[WRITE)

I/0CHREDY N A

Fidn do that gian ghi doc ngogivi 16 bit

Hinh 3.3 Gidn dé thoi gian

Viéc thi€t k€ card ISA xuat nhap 8 bit tuong déi don gian, bao
gbm mach gidi ma dia chi, mach chét di liéu ra va mach dém di
liéu vao. Vi du sl dung dia chi 300 ta dung mach logic tao tin hiéu
/CS, mach ch6t va dém diung vi mach 74LS373
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CE=5A% SAE+ SAT+ SA5+ 5AS+
Sad+ A3+ 5A0+ SAl+ 50+ AEN
TALS373

—
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Hinh 3.4: So d6 nguyén ly xudt nhap

3.2 GIGI THIEU MOT SO IC THUGNG DUNG

3.2.1 Vi mach ADC va DAC

ADCO0804: ADC 8bit xap xi lién ti€p (National Semiconductor)
Bat d8u dfi: A25=0, /RO=0, MF: xung am ,
sau thdi gian chuydn dfi <0.4m s, ANTR
zuling 0 bao i xong.

Boc diligu: 25=0, MR=1, /RD cd xmg am,

1 o8, reset AMTR l&nmoc 1, dirligu M2 bit it ra

2] o8, khi /RD=0, /RO=1 tuyEn dit ligu & trang thai

] oy g trd cao.

PLLY 1R AT ) A e D =W IM{4 )-Y M- =By

] 0By vini i, }lNFurs 1L5B= YREF/I2ES

.% DB;  AGND : WREF 13 218n dign &p & chan 9

w051 Veeri2 ﬁ...1-'»=|=F12| M=2E&* (WIM[+ -V M-I REF, De=PMc=255

#—] DBg__ DGND Chan 9 b 1 df hd, 10 dé WREF=Y4, hodc
;y nidi wao did mat ngudn Mg N4 -V TN (-1002

ADCO0808/0809: ADC 8 kénh 8 bit
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RERD
ms—{1 282 _J IRTERRUFT
o o7l 500 kite—] CLK 0E

% S000V— Vggpes) EOC INTERAUPT
INS=13 26)=IN0 (AD4-R D15}* 0003V —{VREF;-)

ING=14 25=ADD & 21— 087 L
w7 —{s 24}-400 B STARY N
ALE PR |

— — WRITE

START=—6 23p=40D C Whi = » 081
EOC—7 22— ALE ADO = A 75 f——fp DEZ
2758 2f=2"Tuse aD1—{B ::m |
OUTPUT ENABLE—]o 20p-2"2 Aoz —¢ el

77— DO LSE

cLock—10 19f—273 BV SUPPLY
Vee={11 E] S f_

Vee In7[==Ving
Vpge (#)—112 1727558 GO .
-5V
GND—]13 16 _"ntr('} GROUND = - ANALDG
=744 15l-2-8 . INFUT RANGE
Il = Vin 1

START CLOCK

- soran . 1 ——1
° |
o ENDOF
o I CONTROL & TIMING [INTERRUPT)
] | l I
©0——{ 8 CHANNELS : |
8 ANALOG INFUTS — ety T |
O=—=  SWITCHES S.AR. | i
— | | =
| COMPARATOR | 0
° TRI- L—o
| STATEY o
DUTPUT B-8IT OUTPUTS
o— | Lalch [T
- I 1 BUFFER  [™@
—o
O | | Lo
: SWITCH TREE I
|
38T ADDRESS -| O——r, |
o ADDRESS —_— |
LATCH ] I
AND
LﬁTCr?IEJI?::ﬁ DECODER | |
256R RESISTOR LADDER —'_J
vec GND REFE) REF(-) DUTPUT
ENABLE

Chon kénh: cac chan ABC dung dé chon mét trong 8 ngd vao analog, viéc chon thuc
hién & canh lén clia chan ALE.

Chuyén d8i: START c6 mot xung am, lam EOC xudng 0, sau thdi gian chuyén di EOC
Ién muc 1.

DPoc dii liéu: OE=1, N=256*(VIN-VREF(-))/(VREF(+)-VREF(-))

ICL7109:ADC tich phan 12bit nhi phan(Harris Semiconductor)
K&t qua chuyén ddi dién &p vi sai gilia hai chan INHI va INLO dugc xudt ra 12 bit
B12..B1 theo cong thiic N=2048*VIN/VREF, cyc tinh dién ap chi bsi POL (logic 1: dudng),
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GND
DIFFERENTIAL
REFERENCE
ORDER e — o—
: a * CELD
(|L|T|B:E% o INPUT HIGH ’
o INPUT LOW ’
&N HEEN —
[EER
LOW 7
ORDER y——= REF IN-
ouTRUTS & HIGHBYTE
1k 5:4—0 REF IN +
LOW BYTE
e DATA
e s = HIGH IMPED AN CE
BYTE _—
Rt { = HE

*RyyT = 20k2 FOR 0.2V REF
= Mk FOR 2.0V REF
néu qua tdm OR on. Cac chan nay & trang thai téng tré cao. Khi chuyén déi xong chan
STATUS logic 0. Bién ap gitia V+ va REF OUT la 2.8 V &n dinh. ICL7109 c6 nhiéu cach dé
doc két qua. N&u chan MODE dé hé 1a ché do DIRECT, /CELOAD =0, /HBEN=0, /LBEN=0 thi

cac chan di liéu tich cuc.

AD7524: DAC 8 BIT

Voyr

ADS544, ADSTT
OR SIMILAR

Bion eye: Vout= --WREF* N/2ES

Lufng eue
1111 1114 +WREF (127128)
1000 0004 +WREF (1428 )
1000 0000 0
2441 4411 —REF (1128)
0000 0004 —VREF (127128
Q000 0000 —VREF (128/128)

AD7845: DAC 12 BIT
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&l

8l

3.2.2 Vi mach giao tiép sé
8255: xuat nhap song song 24 bit gém ba port A, B, C va
thanh ghi diéu khién. C6 ba mode hoat dong.

Mode 0: vao ra truc ti€p, cac port xuét nhap doc lap
Mode 1: vao ra bét tay, Port A va Port B xudt hay nhap véi tin hiéu diéu khién tu port C.

Mode 2: vao ra hai huéng cho Port A vdi tin hiéu diéu khién ti PC cao

63

% (a1 FAD fl Thanh ghi digu khigh
—5 ™ PA
T A Al I 1 mat|mao| & |ca |mB| B |GB
20y P 40
s PAS |35 Nhém A
oy | e el T " Mhom B
— o7 BAT A1 KAQD
s | - 0 O:modeD MB
36 | o el T 0 1: mode 1 0:mode 0
e PE1 — : 1 mode 1
=2 o pEg —ag 1 ¥ mode 2 :
T PR3 — Fart B
—35 | REsET pEa [ 22 Fort 4 5
T nAs ji A 1:ln
FBE 55 1:In o Out
o 0: Out Fartca. 0
i) 14 Fot 7.4 CE
ey — CA T
P i 1] -1n
P 1 -n 0: Ot
. 13 0: Ot
pra -
oS 12
BCE 1 H25=0 A1 AD
peg —0 0O O:FortA
- 0 1.FPortE
Fin 7: GMND 1 0 Partc

Pin 26: Vec = +5Y

Mode 0 la mode giao tiép don gian nhét cua 8255

1 1: Thanh ghi di€u khigh
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Byte chon PA PB PC
mode

80H ouT ouT ouT
89H ouT ouT IN
82H ouT IN ouT
8BH ouT IN IN
90H IN ouT ouT
99H IN ouT IN
92H IN IN ouT
9BH IN IN IN

8254: dém/ dinh thi, gdm ba bd dém lui nhi phan 16 bit va thanh
ghi diéu khién. M6i bd dém cé 6 mode, xung nhip vao CLK, tin hiéu
ra OUT va tin hiéu diéu khién GATE

b2
0
ol

s
e

|E
2

CLED
ouTo
CLE1
ouTi
CLEZ
ouTz

3.2.3 Vi mach giai ma

Thanh ghi di€u khign

SC1 | SCO (RwH [RWO[ M2 |1 | M0 [BCD
19
HL BCD=0: d&m nhi phan
— BCO=1 : d&m thap phan
% M2 M1 MO chon mode
BEN 0 0 0:mode; QUT=0 khinap gid tri vao bé od&m,
— OUT= 1 khi bé d&m 10 vE 0
HZ 0 0 1:mode 1; OUT=0 khi GATE chuyn tir 0 len 1,
17 OUT=1 khibd d&m 10 vE 0
o A 0:mode 2; Tao xung OUT oo t8n =6 fSLEMN
o A 1:mode 2; Tao sdng voing OUT e6 t8n =6 fCLKMN
1 0 0:mode 4; Tao xung OUT = 0 khi bé &m 1diwE 0
1 0 1:mode5 KhiSGATE chuyEn td 0 &n 1, bat d8u d&m
COUT = 0 khi b cm [0i w& 0, saudd
OUT 18n 1 ngay
Rwi Fwo

0 0: cai bo d&m
0 1: dopcighi byte thdp bd d&m
1 0: diped ghi byte cao bi d&m
1 1: doc ghi byte thép rdi byte cao bd dém
SC1 SC0
0 0: chon bd d&m 0

- - O

1: chioh b d8m
0: chon bo dém 2
1: dge ngugc
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74LS138: Gidima 3ra 8
74LS139: hai by gidima 2ra 4
74LS 682: so sanh nhi phan 8 bit

74198
1 16 % PO P=Q p12-
Y R “61p2 p>q b1
_2 |~ >
3 ? M -21p3
Y S O - =
Slvoe v — = P5
5 12 15 pPe
Slanp ve — 17y
5 11
_8 liGaa vs P 3
7 0
—|iG2E Y& — —=— Q0
p s —= Q1
— | G Y7 _g Q2
2133
12 as
SR Qs
121q7
- 74LS682

3.3 MOT SO CARD ISA

Sau day trinh bay card peripheral adapter 16 bit va hai card
thu thap s6 liéu gén vao ranh ISA (Hinh 3.5, 3.6, 3.7).

Card peripheral adapter st dung hai vi mach 74245 dém tuyén
hai chiéu cho sé liéu, hai vi mach 74244 dém tuyén dia chi va diéu
khién. Vi mach 74138 gidi ma dia chi 300 dén 3FF, khi truy cap
vung dia chi nay, chan Y, cla Uy (/IO decode) xudng thdp dua vao
Ug (74LS244) cho phép xudt ra dusng MEMW va 1/O decode 8 bit.
Cau ndi 8/16 bit cho phép chon ché& dd 8 bit hay 16 bit. Khi chon
ché& do 8 bit (cau ndi hd). thi 8 bit cao dugc truyén khi dudng dia
chi A, 8 muc cao (dia chi I&) va 8 bit thap dugc truyén khi dudng
dia chi A, & muc thadp (dia chi chdn)

Mach chuyén déi AD va DA 8 bit trinh bay & hinh 3.6, 3.7.

Hinh 3.8 1a mach chuyén déi AD dung IC 7109.

Vi mach ADC ICL 7109 chuyén ddi tin hiéu analog ra dang s6
nhi phan 12 bit va ghép ndi véi may tin qua vi mach giao ti€p song
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song 8255 dung hai port A va B, port C diéu khién cac chan LBEN.
HBEN, R/H

Vi mach ICL 7109 hoat dong & mode direct, khi R/H = 1
chuyén déi lién tuc, khi R/H = 0 s& ngung chuyén déi..

Khi /LBEN & muc 0 thi xuat byte thap ra port A, khi /HBEN &
muc 0 xult byte cao gém 4 bit dii liéu cao, PDL (cuc tinh), OR (qua
tam) va Status (trang thai)

Qua trinh doc két qua nhu sau:

Cho R/H l&én mtc cao dé bat dau chuyén déi, sau dé chd
Status xuéng muc 0 d&i xong, réi cho LBEN va HBEN muc 0 dé
doc di liéu vao.

Hinh 3.9 la b6 dém dlng IC 8254.

Hinh 3.10 a va b trinh bay mach giao ti€p 16 bit dung 2 IC
8255
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Mac du hién nay da s6 may tinh khéng con dung Slot ISA, tuy
nhién do viéc lap trinh dé dang nén cac giao ti€p ISA van con su
dung, trén thi tridng c6 ban cac bd chuyén ddi PCI ISA, USB ISA
rat tién Igi cho ngudi phat trién cac Ging dung ISA

Chuyén doi USB-ISA

3.4 GIAO TIEP QUA RANH CAM PCI

Ranh cdm PCI (Peripheral Component Interconnect) cé mau trdng
trén mainboard cho phép giao ti€p ngoai vi 32 hay 64 bit van toc
nhanh dén 132 Mbyte/s so vGi ranh cdm ISA 16 bit c6 van t8c 3+5
Mbytels.

Nhd van téc cao nén ranh PCI thudng dung cho card man
hinh, sau dé né dugc st dung dé cho cac card khac nhu card
mang, modem ndi, &m thanh.. va dan dan cac mainboard ddi mgi
khong danh ché cho ranh ISA niia.

Céc hang nhu Advantech, Data translation.. cling da san xuat
card giao ti€p ngoai vi cho may tinh dung ranh PCI.

Ranh PCI 64 bit c6 hai hang ti€p diém, mbi bén 94 ti€p diém
phia A la phia linh kién con phia B la phia han. Do tinh chat phtc
tap clia tuyén va van téc tin hiéu I6n nén viéc tu rap card giao tiép
PCI kho thyc hién ma phai dung card chinh hang.

Nam 1998 cac hiang Compaq, Hewlett - Packard, IBM phdi
hop dua ra chudn PCI-X (PCI Express) c¢6 dac tinh tot hon.

Tuyén PCI 32 bit st dung chung 32 dudng dia chi data ADO -
31, pha dia chi do tin hieu FRAME# diéu khién, sau dé la mét hay
nhiéu pha di liéu. Tuyén PCI 64 bit dung 64 dudng ADO - 63 cho
dia chi va di liéu.
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Cé hai loai tuyén PCI mtc tin hiéu 5V va muc tin hiéu 3,3V
Sau day la mo ta cac tin hiéu cta PCI:

CLK Xung nhip 33MHz, 66MHz ...
RST# Tin hiéu reset
ADO + AD31 Tuyén dia chi khi FRAME# & mc thdp

C/BEO = 3# BUS
(Command BytesEnables)

Cho biét loai clia truyén di liéu (doc/viét bd nhd, ngoai vi..)

PAR

Kiém tra parity cia ADO+31 va C/BEO+3

IRDY# (Initiator Ready)

TRDY# (Target Ready)

Hai di liéu bat tay gitia bd phat va bé nhan dii liéu trén tuyén
PCI

STOP# Tin hiéu target bao cho initiator dé chdm dut giao dich,
initiator 1a chl cQa tuy&n (bus master) con target la bus slave.
Viéc truyén dii liéu do initiator bat dau théng qua C/BE va
IRDY con target tra 16i thong qua TRDY# va STOP#

LOCK# Tin hiéu initiator bao danh riéng moét s6 dia chi cla target.

IDSEL (Initialigation Devia
Select)

Tin hiéu chon chip

DEVSEL# (Device Select):

Cla né trén tuyén PCI do target diéu khién khi né thay dia chi
clia n6 trén tuyén PCI

REQ# Yéu cau ding bus (request)
GNT# Cho biét yéu cau
REQ# D& dudgc chdp nhan (grant)

PERR{# (Parity Error)

SERR# (System Error)

Sai hé théng

INTA#, INTB#, INIC#,
INID#

Céc tin hiéu ngét

SBO# (Snoop Backoff) .
SDONE (Snoop done) Dung cho card memory
PRSNT 1 + 2# Cho biét c6 board cdm vao slot va cong suét tiéu thu cha

board dé

CLKRUN# (Clock
Running)

Cho phép diéu khién xung nhip CLK

MGGEN (66 MHz enable)

Cho biét xung nhip 33 MHz hay 66 MHz

AD 32 + 63

32 dudng dia chi va di liéu cao trong PCI 64 bit.

C/BE 4 + 7#

Dung khi truyén 64 bit k€t hgp v6i REQ 64# va ACK 644,
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PAR 64

REQ 64# (Request 64 bit
transfer)

ACK 64# (Acknowledge 64
bit transfer)

TCK (Test clock)

TDI (Test data input)
TDO (Test output)

TMS (Test mode Select)
TRST# (Test Reset)

Céac tin hiéu thi

Bang 3.5 cho vi tri cac tin hiéu trén slot, chi tiét hon dé nghi
doc & website www-techfest.com
P&c diém cla cac board cadm trén tuyén PCI 1a di liéu cé thé

truyén khong thong qua CPU chd do doé van toc xU ly tin hiéu nhanh

hon.
Card DT 300 cla hang Data Translation cho phép déi 16 tin

hiéu analog ra s6 phan giai 16 bit véi van t6c 250.000 mau/sec,

d6i s6 ra analog hai k&nh 16 bit, xuat nhap digital 23 bit.

Bang 3.5: So db chan ranh cdm PCI 64 bit

5V system environment 3.3V system environment
Pin Pin comments
side B side A side B side A

1 -12v TRST# 1 -12v TRST# 32-bit start
2 TCK +12V 2 TCK +12V

3 Ground TMS 3 Ground TMS

4 TDO TDI 4 TDO TDI

5 +5V +5V 5 +5V +5V

6 +5V INTA# 6 +5V INTA#

7 INTB# INTC# 7 INTB# INTC#

8 INTD# +5V 8 INTD# +5V

9 PRSNT1# Reserved 9 PRSNT1# Reserved

10 Reserved +5V (1/0O) 10 Reserved +3.3V (I/0)

11 PRSNT2# Reserved 11 PRSNT2# Reserved

12 Ground Ground 12 Connector Key 3.3V key
13 Ground Ground 13 Connector Key 3.3V key
14 Reserved Reserved 14 Reserved Reserved

15 Ground RST# 15 Ground RST#

16 CLK +5V (I/0O) 16 CLK
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17 Ground GNT# 17 Ground +3.3V (I/0)
18 REQ# Ground 18 REQ# Ground
19 +5V (1/0O) Reserved 19 +3.3V (1/0) Reserved
20 AD[31] ADI[30] 20 AD[31] AD[30]
21 AD[29] +3.3V 21 AD[29] +3.3V
22 Ground ADI[28] 22 Ground ADI[28]
23 AD[27] AD[26] 23 AD[27] AD[26]
24 AD[25] Ground 24 ADI[25] Ground
25 +3.3V AD[24] 25 +3.3V AD[24]
26 C/BE[3]# IDSEL 26 C/BE[3]# IDSEL
27 AD[23] +3.3V 27 AD[23] +3.3V
28 Ground AD[22] 28 Ground AD[22]
29 AD[21] AD[20] 29 AD[21] AD[20]
30 AD[19] Ground 30 AD[19] Ground
31 +3.3V ADI[18] 31 +3.3V ADI[18]
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Bang 3.5 (tiép theo)

32 AD[17] ADI[16] 32 AD[17] AD[16]

33 C/BE[2]# +3.3V 33 C/BE[2]# +3.3V

34 Ground FRAME# 34 Ground FRAME#

35 IRDY# Ground 35 IRDY# Ground

36 +3.3V TRDY# 36 +3.3V TRDY#

37 DESVEL# Ground 37 DESVEL# Ground

38 Ground STOP# 38 Ground STOP#

39 LOCK# 3.3V 39 LOCK# 3.3V

40 PERR# SDONE 40 PERR# SDONE

41 +3.3V SBO# 41 +3.3V SBO#

42 SERR# Ground 42 SERR# Ground

43 +3.3V PAR 43 +3.3V PAR

44 C/BE[1]# ADI[15] 44 C/BE[1]# AD[15]

45 AD[14] +3.3V 45 AD[14] +3.3V

46 Ground ADI[13] 46 Ground ADI[13]

47 AD[12] AD[11] 47 AD[12] AD[11]

48 AD[10] Ground 48 AD[10] Ground

49 Ground ADI[09] 49 M66EN ADI[09]

50 Connector Key 50 Ground Ground 5V key

51 Connector Key 51 Ground Ground 5V key

52 ADI[08] C/BE[0]# 52 ADI[08] C/BE[0]#

53 ADI[07] +3.3V 53 ADI[07] +3.3V

54 +3.3V ADI[06] 54 +3.3V ADI[06]

55 ADI[05] AD[04] 55 ADI[05] AD[04]

56 ADI[03] Ground 56 ADI[03] Ground

57 Ground AD[02] 57 Ground AD[02]

58 ADI[01] ADI00] 58 ADI[01] ADI[00]

59 +5V (1/0) +5V (I/0) 59 3.3V (I/0) 3.3V (I/0)

60 ACK 644 REQ 64# 60 ACK 64# REQ 64#

61 +5V +5V 61 +5V +5V

62 +5V +5V 62 +5V +5V 32-bit end
Connector Key Connector Key 64-bit spacer
Connector Key Connector Key 64-bit spacer
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Bang 3.5 (tiép theo)

63 Reserved Ground 63 Reserved Ground 64-bit start
64 Ground C/BE[7]# 64 Ground C/BE[7]#
65 C/BE[6]# C/BE[5]# 65 C/BE[6]# C/BE[5]#
66 C/BE[4]# +5V (I/0) 66 C/BE[4]# 3.3V (I/0)
67 Ground PAR 64 67 Ground PAR 64
68 AD[63] ADI[62] 68 ADI[63] AD[62]
69 AD[61] Ground 69 AD[61] Ground
70 +5V (I/0) AD[60] 70 +3.3V (I/O) AD[60]
71 AD[59] ADI[58] 71 ADI[59] ADI[58]
72 AD[57] Ground 72 AD[57] Ground
73 Ground ADI[56] 73 Ground AD[56]
74 AD[55] AD[54] 74 AD[55] AD[54]
75 AD[53] +5V (I/0O) 75 ADI[53] +3.3V (I/0)
76 Ground AD[52] 76 Ground AD[52]
77 AD[51] ADI[50] 77 AD[51] AD[50]
78 AD[49] Ground 78 ADI[49] Ground
79 +5V (I/0) AD[48] 79 +3.3V (I/0) AD[48]
80 AD[47] AD[46] 80 ADI[47] AD[46]
81 ADI[45] Ground 81 ADI[45] Ground
82 Ground AD[44] 82 Ground AD[44]
83 AD[43] ADI[42] 83 ADI[43] AD[42]
84 AD[41] +5V (I/O) 84 AD[41] +3.3V (I/O)
85 Ground ADJ[40] 85 Ground ADI[40]
86 AD[39] ADI[38] 86 ADI[39] ADI[38]
87 ADI[37] Ground 87 ADI[37] Ground
88 +5V (1/0) ADI[36] 88 +3.3V (I/0) AD[36]
89 AD[35] ADI[34] 89 AD[35] AD[34]
90 ADI[33] Ground 90 ADI[33] Ground
91 Ground ADI[32] 91 Ground AD[32]
92 Reserved Reserved 92 Reserved Reserved
93 Reserved Ground 93 Reserved Ground
94 Ground Reserved 94 Ground Reserved 64-bit end
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16SE/BDI
Analog
Inputs

Digital I/D
Port A

Digital I/D
Port B

Digital I/D
Port C

Two
Independent
Analog
Outputs

CHUONG 3

rrH————-—_—_——_-_—_-—- - ———
| I
16-Channel| |Programmabl® :ggr A/D FIFO |
. . -Bit "
Multiplexer [ |Gain Aplifier A/D (1024 |
(x1,2,4.,8) Samples)
1 Converter |
T
b — — |
Channel Gain List
(1024 Entries)
s V) A/D Trigger
Bidirectional Clock and .
Lateh Control A/D Clock Trigger Logic Ext A/D TTL Trigger
] A (Two 24-Bit Ext A/D Clock
Counter/Timers) xt oc
8 Bidirectional
Latch | d
7 Bidirectional O
Latch 20 MHz
. Clock
Four 16-Bit User G
— )
12-or Double Counter/Timers ate
16-8it fud o0 —\ ; Out
D/A -
Extliret Conv/er‘ter Buffers D/A PCI Bus interface
= Control (Bus Master)
-or
16-;n Double PC Power > +5 v
Ext|Ref oA [ Data
Converter, Buffers 30

PCI| Bus

Hinh 3.11: So d6 khdi card DT300 clia hdng Data Translation



GIAO TIEP QUA RANH CAM MAY TiNH

Bang 3.6: Lénh PCI (i C/BE#)

81

C/BE# Lénh C/BE# Lénh
0000 Ché&p nhan ngét 1000 Dy tri
0001 Chu ky dac biét 1001 Duy tri
0010 | Doc Ngoai vi xudtnhap | 1010 | DPoc C&u hinh (Vi IDSEL)
0011 Ghi Ngoai vi xuét nhap 1011 Ghi C4&u hinh (V6i IDSEL)
0100 Du tri 1100 Poc nhiéu 6 nhé
0101 Dy tri 1101 Chu ky dia chi kép
0110 Doc bd nhé 1110 Pudng doc bé nhé
0111 Ghi b6 nhé 1111 Ghi bé nhdé va cdm
1 2 3 4 5 7 8 9
CLK —
AD[31:0]-4Addr{ Datat Y D2) D3) D4} Flgmouzr#dfoa:;ﬁ

C/BE#[3:0] = HCMD Byte Enable 1 \BE2\BE3)BE4)}-

FRAME#
IRDY#
TRDY#
STOP#
DEVSEL#

Y

YV

the final data phase:
the transaction
completes when the
last place of data
is tranferred

T

y 4

——

Initiator asseris FRAME#
to start the transaction

Address Phase
Initiator Ready

Transaction Claimed

Transfer 2

/,

/

Transfer 3
Transfer 4

Data Transfer 1

Data is transferred on any clock edge
where both IRDY# & TRDY# are asserted

Hinh 3.12: Gidn dé thdi gian truyén 4 to kép (32 bit) tu Initiator (master)
dén target (slave) (nguén www.xilinx.com)
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Initiator acknowledges
termination request

CLK

[Target inserts a wait state]

O
2 o
w =
m O
— T
3+ 3+
I
I
se/

4 Y= w
©
a £ =2 T & ¢ 0?5 o B0
2 2 S & 8 8 35 3\
= I o 2 @ 2 o c a S
o 3 & c = c c £ 2
o & [ 5 [ S E 1S
3 5 = 2 F F3 3
e © =
Initiator asserts FRAM# |< [ S g % - 5 Target_ req.uests
; © © -
to start the transaction (3: a a Aag E termination
©
KR

Hinh 3.13: Gidn dé thoi gian doc 2 tu kép target dén Initiator
(nguén www.xilinx.com)

Upper datapath
used during data
o phase (don't-care
in address phase)

CLK
AD[63:32] = {{{{{{{{( pata 1 wpper) Y D2up | D3us) Péu
cee#7:4] = (7T Byte En. 1 (uppen YBE2,)BES, YBE4, - - — -
AD[31:0] — -(Addr) Data 1 (lower)  {D2,,) D3.) D4} — = =

C/BE#[3:0] — -{CMD) Byte En. 1 (lower) NBE2,,\BE3JBE4, - — — —

REQ64# [ T

FRAME# '\ REQ64# mirrors FRAME# /— -
IRDY#  \ —
TRDY# —\ —
DEVSEL# \ (Ackea# mirrors DEVSEL#] [~
ACKe4# \ — —

Hinh 3.14: Gidn dé truyén PCI 64 bit



GIAO TIEP QUA RANH CAM MAY TiNH 83

3.5 THIET KE CARD GIAO TIEP RANH PCI

Trong muc trudc chung ta da nghién cuu cac card ISA, viéc
thi€t k€ cac card nay tuong déi don gian. Do cac mainboard dgi
md&i khong con hd trg tuyé&n ISA nén chiing ta phai chuyén sang s
dung tuyén PCIl bang cach mua cac card chuyén dung cla cac
hang vSi phan mém kém theo. Do sy phtc tap cta tuyén PClI, viéc
ty thi€t ké va ché tao card PCI tuong d6i kho khan, doi hoi sl
dung cac linh kién FPGA c6 mat do tich hgp cao, mach in nhiéu
I6p va cong nghé dan, ngoai ra viéc lap trinh cho card nay cling
khong phai d& dang ma phai théng qua cac ham Windows API.
Viéc thiét k& s& trd nén dé& dang hon néu dung céac bdé PCI
development kit c6 s&n. Céc b6 kit nay gilp tao cac ting dung PCI
khac nhau cung vd@i software kem theo.

CA4u truc chung card PCI nhu sau (Hinh 3.15):

A Cac A
linh kién khac
Vi mach User
«—>»| rcl |e—>la—p] ¢
Circuit
Controller
Configuration
v EEPROM v
PCI Bus User Bus

H
L

................................................

H

i

i
EEERLEEd AN EndnEg

%
BESSR

—
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Phan ti chinh trong card la vi mach PCI Controller ding lam
cau ndi gitia tuyén PCI va mach ngudi dung, ché tao bdi cac hang
theo cong nghé ASIC, vi du nhu PCI9050/9052/9054 cla PLX
Technologies (http://www.plxtech.com/), ispLSI| 1032E cla Lattice..
Phan t( thd hai |a EEPROM diung dé chia théng tin vé card phuc
vu cho PnP (Plug and Play) khi kh3i déng may tinh. User Bus gom
tuy&n di liéu 16 bit, tuyén dia chi va tuyé&n diéu khién dung ké&t ndi
v@i cac linh kién théng thuéng. Théng qua Development Kit chung
ta c6 thé hoc tap cach thiét k& card. M6t card tiéu biéu 1a PCI-
Proto LAB/PLX-M vi mach (www.pci-tools.com). Do gid céac card
nay kha dat nén chi phu hgp cho nghién cliu vé slot PCI

PCI 9052 Internal Block Diagram

Ta ciing c6 thé sir dung cac chip khac st dung trong cac card PCL vi du
nhu Tiger320 cua TigerJet Network, PCI_ ISA 001 cua ISS

CARD PCI 8255
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REE R RRR AR R R R R R

SIS AEdd R R R

Peripheral Interface Bus TDM/IOM2 bus

A A
r N \

-
w
=
bl =2
@
[w]
>
A pin Data
congol register Addross
register * N decode B-Channel
D-channel Interface
logic Controller
System PCI =
control | Configuration =}
lagic register -
1=
2] Crystal
Interrupt 5 oscillator
Y

= = o

PCI Bus
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PCl Local Bus

CHUONG 3

| User Application Program |

)

| Device Driver |

)
| PCI Bus (PCI Bridge) |
)
Card PCl Model : ET-
PCI8255 V3
PCI
Decoder(TIGER320)+PIO(
8255)

PCl Local ISA-like Add-on
Bus Interface Bus Interface

Add-on

PCI-ISA-001 e

+—— Non-Volatile
RAM interface

E2PROM
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PCl Local Bus
interface

PCI Local Bus Interface

o PClmaster | DMA — IAdd-on "
* ) *— " interface [*
sequencer engine
sequencer
I _M(ﬂr—on 1 -
DMA e address 3
i control b
registers > o
1 [PClto Add-on <
—> *  address ]
mapping
¢ Datapath |,
registers
» PCltarget |¢
sequencer
} 28
PCI NV RAM 3%
* configuration [¢-=====-* ennnnes * interfface [*—* > E
registers sequencer 5=
zg
(
+— REQ# NVCS ———» 2y
—»{ GNT# NVWRTDATA | — b <3
NVCLK —B]—P[ >E
- » IDSEL NVRDDATA EE
Zg
+—»| FRAME#
+——» |[RDY#
4—»{ TRDY# ALE L
+—» STOP# ADR[10::8] - P
4+———» DEVSEL# DATADR[7::0] g g
3
PCI-I1SA-001 =
)
3
<+——{ AD[31:0] RD# ——» E
4—p| C/BE[3::01# WR# ————» o
“+—» PAR WAIT# ¢— =
=l
<
+—p| PERR# STRMRDY 4— @
44— SERR# STRMSPC# ——» =
+— INTX# DMATC ———» .{
wn
——» RST# INTREQ f&—— _/
\ —» CLK

87

Bus interface
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PCIl Adapter Card
DATADR[7::0] | 5 | ADDRESS[7::0]
P = |f—
"1 8
EN
[ ] ALE » AEN
A
ADR[10::8] ';r = ADDRESS[10::0]
DATADR[T::0] (o P DATA[T::0]
RD# » 1OR
WR# » oW
= WAIT# (& IOCHRDY
E PClsignals PCI-HISA-001 ISA Device
O~ T 1
o
STRMRDY [ DMAREQ
STRMSPC# # DMAACK
DMATC » TC
INTREQ [# IRQ

3.6 MOT SO CARD GIAO TIEP
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Bang 3.7: Card thu nhép s6 liéu va diéu khién ISA SLOT hang
Advantech (www.advantech.com)

PCL-10501 Adapter, analog I/O PCL-812PG Multilap Analog and
channels to DB-37 Digital 1/0 Card
connector

PCL-10502 Digital 1/0 port extender PCL-813B 32-channel S.E. Isolated

A/D Card

PCL-10503 Adapter, dual flat cablesto | PCL-816 16-bit High-resolution
DB-37 connector DAS Card

PCL-1800 330 kS/s, 12-bit High- PCL-816-DA-1 2-channel D/A Module for
Speed Multifunction Card PCL-816

PCL-711B 8-channel 25 kHz PCL-818H 16-channel 100 kHz
Multifunction DAS Card Multifunction DAS Card

PCL-711S 8-channel 25 kHz PCL-818HD 16-channel 100 kHz
Multifunction DAS Card Multifunction DAS Card

PCL-720 Digital /0 and Counter PCL-818HG 16-channel 100 kHz High-
Card gain DAS Card

PCL-722 144-bit Digital /0 Card PCL-818L 16-channel 40 kHz

Multifunction DAS Card

PCL-724 24-bit Digital I/O Card PCL-818LS 16-channel 40 kHz

Multifunction DAS Card

PCL-725 Relay Actuator and PCL-832 3-Axis Servo Motor
Isolated D/l Card Control Card

PCL-726 6-channel D/A Output Card | PCL-833 3-Axis Quadrature

Encoder and Counter
Card

PCL-727 12-channel D/A Output PCL-836 6-channel Counter/Timer
Card Card

PCL-728 Isolated 2-channel D/A PCL-839 3-axis Stepping Motor
Output Card Control Card

PCL-730 32-channel Isolated Digital PCL-841 Dual-port Isolated CAN-

1/0 Card

bus Interface Card
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Bang 3.7 (ti€p theo)

PCL-731 48-bit Digital 1/0 Card PCL-844 plus 8-port Intelligent RS-
232/422 Card

PCL-733 32-channel Isolated Digital PCL-846 4-port High Speed RS-
Input Card 422/485 Interface Cards

PCL-734 32-channel Isolated Digital PCL-849 4-port RS-232 Interface
Output Card Cards

PCL-735 12-channel Relay Actuator PCL-858 8-port High-speed RS-
Card 232 Communication Card

PCL-740 1-port RS- PCLD-7216 16-channel SSR I/0
232/422/485/current-loop Module Carrier Board
Serial Interface Card

PCL-741 2-port Isolated RS- PCLD -782 16-channel Opto-isolated
232/current-Loop Interface D/l Boards
Card

PCL-743B 2-port RS-422/485 PCLD -782B 24-channel Opto-isolated
Interface Card D/l Boards

PCL-743S 2-port RS-422/485 Cards PCLD -785 16-channel Relay Output
with 2500 VDC Surge Boards
Protection

PCL-745B 2-port RS-422/485 Cards PCLD -785B 16/24-channel Relay
with 3000 VDC isolation Output Boards
protection

PCL-745S 2-port RS-422/485 Cards PCLD -786 18-channel SSR I/0
with 3000 VDC lIsolation Module Carrier Board
and Surge protection

PCL-746 4-port RS-232/RS-422/RS- | PCLD -788 16-channel Relay

plus 485 Interface Card Multiplexer Board

PCL-747 Multiport RS-232/RS-422 PCLD -789D Amplifier and Multiplexer
Controller Board

PCL-752 Intelligent System PCLD -885 16-channel Power Relay

Monitoring Card

Output Board




GIAO TIEP QUA RANH CAM MAY TiNH

Hinh 3.15: Card PCL818 va PCL832 hang Advantech

91
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Bang 3.8: Card thu nhdp sé liéu va diéu khién PCI SLOT hang
Advantech (www.advantech.com)

PCI-1240 | 4-Axis Steeping/Pulse-type Servo | PCI- 100 kS/s, 12-bit Multifunction Card
Motor Control Card 1710L | w/o Analog Output

PCI-1601A | 2-port RS-422/485 PCI Comm PCI- 100 kS/s, 12-bit, 16-ch S.E. input
Card 1711 Low-Cost Multi-function Card

PCI-1601B | 2-port RS-422/485 PCl Comm Card, | PCI- 100 MS/s, 12-bit High-Speed
w/Surge Protection 1712 Multifunction Card

PCI-1602A | 2-port RS-422/485 PCI Comm Card, | PCI- 100 MS/s, 12-bit High-Speed
w/lsolation Protection 1712L | Multifunction Card

PCI-1602B | 2-port RS-422/485 PClI Comm PCI- 100 kS/s, 12-bit, 32-channel
Card, w/lIsolation and Surge 1713 Isolated Analog Input Card
Protection

PCI-1610A | 4-port RS-232 PCl Comm Card PCI- 4-channel Isolated D/A Output Card

1720

PCI-1610B | 4-port RS-232 PCI Comm Card, PCI- 100 kS/s, 12-bit, 16-ch S.E. inputs

w/Surge Protection 1731 Low-Cost Multi-function Card w/o
Analog Output

PCI-1612A | 4-port RS-232/422/485 PCI PCI- 32-channel Isolated DIO/Counter
Comm Card 1750 Card

PCI-1612B | 4-port RS-232/422/485 PClI PCI- 48-bit Digital 1/0 Card for PCI Bus
Comm Card, w/Surge Protection | 1751

PCI-1620A | 8-port RS-232 PCI Comm Card PCI- 64-channel Isolated Digital Output

1752 Card

PCI-1620B | 8-port RS-232 PCI Comm Card, PCI- 96/192-bit Digital I/O Card
w/Surge Protection 1753

PCI-1625 | 8-port Intelligent RS-232/422 PCI- 64-channel Isolated Digital Input
Card, with PCI Bus 1754 Card

PCI-1710 | 100 kS/s, 12-bit Multifunction PCI- 64-channel Isolated Digital
Card 1756 Input/Output Card

PCI- 100 kS/s, 12-bit High-Gain PCI- 8-ch Isolated Digital Input and 8-ch

1710HG Multifunction Card 1760 Relay Output Card

PCI- 100 kS/s, 12-bit High-Gain PCI- 16-ch Isolated Digital Input and 16-

1710HGL | Multifunction Card w/o Analog 1762 ch Relay Output Card

Output
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’ |
CAN Interface

"
0
D51103

= s S '

Card DS1103 DSPACE

3.7 CARD GIAO TIEP MAX2 CUA ALTERA

Hang Altera gidi thiéu card Max |l development kit
gia thap (150USD) giao ti&p qua ranh cdm PCI ho&c céng
USB, cho phép lap trinh tao cac khéi I/0 trén IC MAX II
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CPLD, EPM1270F256C5N c6 sdn trén card. Viéc lap trinh
thuc hién théng qua phan mém Quartus Il Web Edition

Altera Expansion 66 MHz Current Leo
Prototype Header Oscillator  USB MAC Sensor

e

Push-button
Switches

']
.

i

i

]

]

Ll

i

i

.

.

-

M
{9
.

Ll

use
Type B

Connector

User
Definable
LEDs

I N Y

Pl
SRAM Quickswitches PCI Edge Temperature
Sensor

Prototyping Active VO
Area Test Points Connector

User sPI Temperature
Pushbuttons LEDs Sensor

w ADC Current
3 BiBTEl Sensor Pt_w\rer
4 Channels Indicator
4Inputs —| SPI AA _ %‘ﬁ I:t‘;fmt
4 Outputs \J Bus with Ramp
Power Control
[ Supply
LCD Display |  Display L
16 x 2 Character [~ Bus b
MAX Il Power Distribution Controls
EPM1270F256C5 2
Device Address
Bus SRAM
USE <2 <222 128K x8
Interface Bus Bus
PCl Bus




