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1. Introduction

The PCI-TMC12 isagenera purpose counter/timer and digital 1/0 card

PC AT compatible PCI bus

On-board four 8254 chips

5 different interrupt sources, 4 internal + 1 external, jumper selectable

Flexible clock sources and gate control signals selectable

2 stableinternal clock sources, CLOCK1=8M/1.6M, CLOCK2=0.8M/80K, jumper
selectable

12 external clock sources

12 external gate control signals

16 hits genera purpose TTL-compatible D/O or relay (with daughter board DB-
16R or DB-24PR)

16 hits general propose TTL-compatible D/I or isolated input (with daughter board
DB-16P)

12 independent 16 bits timer/counter

All sgnalsare TTL compatible

Operating Temperature: 0°C to 60°C

Storage Temperature: -20°C to 80°C

Humility: O to 90% non-condensing

Dimension: 150mm X 105mm

Power Consumption: +5V @ 500mA

1.1 Product Check List

In addition to this manual, the package includes the following items:
PCI-TMC12 card
Demo program diskette

Attention !
If any of this items is missing or damaged, contact the dealer
from whom you purchased the product. Save the shipping
materials and carton in case you want to ship or store the
product in the future.
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Hardware configuration

2.

2.1 Board Layout

PCI-TMC12

i, 2, B
CON3
W 5B ¥
D/O
J7. 38, 1 P — —
J10, J11, J12 o oo N
23, J14, 215 CHE CLOCK2 | |CLOCK1
o CH9 80K 1.6M
CH12
CON2
Jie, J17, J18 EXT
SPARE
D/I
J19, 320, J21
22, 23, 14
PCl BUS PCI BUS

4

PCI-TMC12 User Manual (Ver. 1.0) -----



2.2 Counter Architecture

There are four 8254 chips on the PCI-TMC12 card. The block diagram isgiven as

following:
8254 CHIP#1 (U12) 8254 CHIP #2 (U8)
Counter 1 Counter 4
| CLK1 CLK | CLK4 CLK
ouT COUT1 ouT COouT4 >
GATEL »GATE GATEA »GATE
Counter 2 Counter 5
CLK5
CLKZ2 ok »CLK
ouT COUT2 GATES ouT COUTS5 >
GATE2
——p{GATE GATE
Counter 3 Counter 6
CLK®6
1 CLK3 ok CLK
ouT COUT3 ouT COUT6 >
GATE3 > GATE GATEG > GATE
8254 CHIP #3 (U3) 8254 CHIP #4 (U1)
Counter 7 Counter 10
| CLKY CLK | CLK10 »lCLK
oUT COuUT7 ouT COuUT10 >
GATEY > GATE GATElO> GATE
Counter 8 Counter 11
CLK8 > CLK CLK11 »lCLK
oUT COuUT8 GATELL ouT | COUT11
—4>GATE8 GATE —P|GATE
Counter 9 Counter 12
CLK12
1 CLK9 ok CLK
ouT COuUT9 ouT COUT12 >
GATE9 > GATE GATE12» GATE
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2.3 D/1/O Block Diagram

The PCI-TMC12 provide 16-channel digital input and 16-channel digital outpui.
All levels are TTL compatible. The connections diagram and block diagram are given
asfollowing:

/O read
signal.

Local DataBus

Di port

1/O write
signd

CON2

v

The D/l port can be connected to the DB-16P. The DB-16P is a 16-channel
isolated digital input daughter board. The D/O port can be connected to the DB-16R or
DB-24PR. The DB-16R is a 16-channel relay output board. The DB-24R is a 24-
channel power relay output board.
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2.4 Jumper Setting

24.1 CLOCK1l & CLOCK?2

There are two stable internal clock sources in PCI-TMC12 which named as
CLOCK1 & CLOCK2. The CLOCK1 may be 8M or 1.6M selectable by J27. The
CLOCK2 may be 0.8M or 80K selected by J26. The block diagram of internal clock

sourcesis given as following:

8M »1.6 M »{0.8M 0K —— 26
select
L » 107 select p CLOCK2
> cLocK1
8M 8M
CLOCK1 CLOCK1
1.6M 1.6M
CLOCK1= 8M CLOCK1= 1.6M
800K 800K
CLOCK?2 CLOCK?2
80K 80K
CLOCK2= 800K CLOCK2= 80K
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2.4.2 CLK1to CLK12

1. select CLOCK1
2: select CLOCK2
5. sdect COUTN-1
6: select external CLKnfrom CN1
Select 2 Select
CLOCK1 * CLOCK?2
L
L
5 6
Select 1 2 Select
COUTn-1 - EXT_CLKn
(last channel) et (external
- CLKn)
5 6
CLK1-12 | jumper | Select sources
CLK1 JP22 CLOCK1, CLOCK?2, COUT6, ECLK1
CLK?2 JP23 CLOCK1, CLOCK?2, COUT1, ECLK?2
CLK3 JP24 CLOCK1, CLOCK?2, COUTZ2, ECLK3
CLK4 JP13 CLOCK1, CLOCK?Z2, COUT3, ECLK4
CLK5 JP14 CLOCK1, CLOCK?2, COUT4, ECLK5
CLKG6 JP15 CLOCK1, CLOCK?2, COUTS5, ECLK6
CLK7 JP10 CLOCK1, CLOCK?2, COUT12, ECLK7
CLKS8 JP11 CLOCK1, CLOCK?2, COUT7, ECLKS8
CLK9 JP12 CLOCK1, CLOCK?2, COUTS8, ECLK9
CLK10 JP1 CLOCK1, CLOCK?2, COUT9, ECLK10
CLK11 JP2 CLOCK1, CLOCK?2, COUT10, ECLK11
CLK12 JP3 CLOCK1, CLOCK?2, COUT11, ECLK12
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2.4.3 GATE1 TO GATE12

3

N
1

3
2
1

GATEN = EXTGn

GATEN = Inverted COUTN-1

GATE Jumper | Select source
GATE1 J19 Inverted COUT6, EXTG1
GATE2 J20 Inverted COUT1, EXTG2
GATE3 J21 Inverted COUT2, EXTG3
GATE4 J16 Inverted COUT3, EXTG4
GATES J17 Inverted COUT4, EXTG5
GETEG6 J18 Inverted COUT5, EXTG6
3 i 3
i 2 2
1 1
GATEN = EXTGn GATEn = COUTn-1
GATE Jumper | Select source
GATE7 J7 COUT12, EXTG7
GATES Jg8 COUT7, EXTGS8
GATE9 J9 COUTS, EXTG9
GATEI0O | XA COUT9, EXTGI0
GATEl1l | JX5 COUT10, EXTG11
GETE12 | J6 COUT11, EXTGI12
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2.4.4 J25: Interrupt Source Selection

There are five signals can be used as interrupt sources. CH3, CH6, CH9, CH12 & EXT
asfollowing:

CHS3: comes from COUT3, output of counter 3

CHG6: comes from COUT®6, output of counter 6

CHO9: comes from COUT?Y, output of counter 9

CH12: comes from COUT12, output of counter 12

EXT: comesfrom ECLK11, externa CLK for counter 11, from CN1.

(SPARE): no interrupt source

® @® [CH3 ® ® CH3
® ® CHb6 E CH6
® @® CH9 ® ® CH9
® ® CHI2 ® ® CHI2
E EXT ® ® XT
(SPARE) | & @& (SPARE) | ® @
interrupt source=ECLK 11 interrupt source=COUT6
® ® (CH3 CH3
® ® CHp ® ® CHp
® @ CH9 ® @ CH9
® @ CH12 ® ® (CHI12
® ® (XT ® ® |XT
(SPARE) E (SPARE) | ® @&
No interrupt source interrupt source=COUT3
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2.5 Daughter Boards

2.5.1 DB37

The DB-37 isagenera purpose daughter board for D-sub 37 pins. It is designed
for easy wire connection.

2.5.2 DN37 & DN20

The DN-37 isageneral purpose daughter board for DB-37. The DN-20 is designed
for 20-pin flat-cable. They are designed for easy wire connection. They are Din-Ralil
mounting.

[ 37pin cable

DN-37

2.5.3 DB-8125 & DB-8025

The DB-8125 isageneral purpose screw terminal board. It is designed for easy
wire connection. There are one DB-37 & two 20-pin flat-cable header in the DB-8125.
The DB-8025 is designed for 20-pin flat-cable header.

37pin cable DB-8125

I]. ﬂ]:%:rﬁ:[ﬂ (for DB-37 or

20-pin flat-cable header)

ol
. = 1
. P
i = R
gl —= i
Ht [N IEE TN BT

a

iilIIIIII_J.I.I]I.Il.I.I.I.I.I.I.ll_ a
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2.5.4 DB-16P Isolated Input Board

The DB-16P is a 16-channel isolated digital input daughter board. The optically
isolated inputs of the DB-16P consists of a bi-directional optocoupler with a resistor
for current sensing. You can use the DB-16P to sense DC signal from TTL levelsup to
24V or use the DB-16P to sense awide range of AC signals. You can use this board to
isolated the computer from large common-mode voltage, ground loops and transient
voltage spike that often occur in industrial environments.

— W
PCI-TMC12D/I :;%%S

— — Opto-Isolated
| PCI-TMC12
CON2=D/I
I | 1
0\ /

<~

20Pin cable
] DB-16P
I |
_— |
O O
AC or DC Signal
0V to 24V
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25,5 DB-16R Relay Board

The DB-16R, 16-channel relay output board, consists of 16 form C relays for
efficient switch of load by programmed control. It is connector and functionally
compatible with 785 series board but with industrial type terminal block. The relay are
energized by apply 5 voltage signal to the appropriated relay channel on the 20-pin flat
connector. There are 16 enunciator LEDs for each relay, light when their associated
relay is activated. To avoid overloading your PC” s power supply, this board provides
ascrew terminal for external power supply.

From C Relay
m Normal Open
on
\ Normal Close

N \Com____

20Pin cable ’ L L L
DB-16R
J B |
CON3=D/O
| |Poi-Tmci2 Note
Channel : 16 From C Relay
I [ ]

Relay : Switching up to 0.5A at 110ACV
or 1A at 24DCV
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2.5.6 DB-24PR, DB-24POR, DB-24C

DB-24PR 24* power relay, 5A/250V

DB-24POR | 24* photo MOS relay, 0.1A/350VAC

DB-24C 24* open collector, 100mA per channel, 30V max.

The DB-24PR, 24-channel power relay output board, consists of 8 form C and 16
form A electromechanical relays for efficient switching of load programmed control.
The contact of each relay can control a 5A load at 250ACV/30VDCV. The relay is
energized by applying a5 voltage signd to the appropriate relay channel on the 20-pin
flat cable connector(just used 16 relays) or 50-pin flat cable connector.(OPTO-22
compatible, for DIO-24 series). Twenty - four enunciator LEDs, one for each relay,
light when their associated relay is activated. To avoid overloading your PC”s power
supply , this board needs a +12VDC or +24VDC external power supply.

m Normal Open
\
From A Relay

000
20Pin cable ] N

To 20pin connector :| DB-24PR

J CON3=D/O
] PCI-TMC12

Note:

50-Pin connector(OPTO-22 compatible), for DIO-24, DIO-48, DIO-144

20-Pin connector for 16 channel digital output, A-82X, A-62X, DIO-64, ISO-DA16
Channel : 16 From A Relay , 8 From C Relay

Relay : switching up to 5A at 110ACV / 5A at 30DCV
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2.6 Pin Assignment

The CON1 isa 37 pin D-type female connector.

Pin Number |Description Pin Number |Description
1 ECLK1 20 EXTG1

2 COUT1 21 ECLK?2

3 EXTG2 22 COUT2

4 ECLK3 23 EXTG3

5 COUT3 24 ECLK4

6 EXTG4 25 COUT4

7 ECLK5 26 EXTG5

8 COUT5 27 ECLK6

9 EXTG6 28 COUT6

10 ECLK7 29 EXTG7

11 COUT7 30 ECLKS8

12 EXTGS8 31 COUTS8

13 ECLK9 32 EXTG9

14 COUT9 33 ECLK10
15 EXTGI10 34 COUT10
16 ECLK11 35 EXTG11
17 COUT11 36 ECLK12
18 EXTG12 37 COUT12
19 GND XXXXXXX |This pin not available

ECLKn: external clock

source for counter n

EXTGn: externa gate control signal for counter n
COUTN: output of timer/counter n

All signalsare TTL compatible.
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CONZ2: pin assignment of digital input connector.

Pin Name Pin Name

1 Digital input O 2 Digital input 1
3 Digital input 2 4 Digital input 3
5 Digital input 4 6 Digital input 5
17 Digital input 6 8 Digital input 7
9 Digital input 8 10 Digital input 9
11 Digital input 10 12 Digital input 11
13 Digital input 12 14 Digital input 13
15 Digital input 14 16 Digital input 15
17 PCB ground 18 PCB ground

19 PCB +5V 20 PCB +12V

CONS3: pin assgnment of the digital output connector.

Pin Name Pin Name

1 Digital output O 2 Digita output 1
3 Digital output 2 4 Digital output 3
5 Digita output 4 6 Digita output 5
17 Digital output 6 8 Digital output 7
9 Digita output 8 10 Digita output 9
11 Digital output 10 | 12 Digital output 11
13 Digita output 12 | 14 Digital output 13
15 Digital output 14 | 16 Digital output 15
17 PCB ground 18 PCB ground

19 PCB +5V 20 PCB +12V

PCI-TMC12 User Manual (Ver. 1.0) --—--- 16




3. 1/O Control Register

3.1 How to Find the I/O Address

The plug& play BIOS will assign a proper 1/O address to every PCI-TMC12 card
in the power-on stage. The Ids of PCI-TMC12 are given as following:
Vendor ID =10B5

DevicelD = 9050
Sub-vendor D= 2129
Sub-device D = 9912

We provide all necessary functions as following:
1. PTMC12_Driver|nit(& wBoard)
This function can detect how many PCI-TMC12 cards in the system. It is
implemented based on the PCI plug&play mechanism-1. It will find al PCI-
TMCI12 cardsinstalled in this system & save all their resource in the library.
wBoard=1 - only one PCI-TMC12 in this PC system.
wBoard=2 - there are two PCI-TMC12 in this PC system.

2. PTMC12_GetConfigAddressSpace(wBoar dNo,*wBase,*wlrqg,*wPL X)

The user can use this function to save resource of al PCI-TMC12 instaled in
this system. Then the application program can control al functions of PCI-
TMC12 directly.

wBoardNo=0to N - totally N+1 cards of PCI-TMC12

wBase - base address of the board control word

wlrq > alocated IRQ channel number of this board

WPLX > base address of PCl-interface-IC
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The sample program source is given as following:

[* stepl: detect all PCI-TMC12 card first */
wRetVa=PTMC12_Driverlnit(&wBoards);
printf("Threr are %d PCI-TMC12 Cardsin this PC\n" ,wBoards);

[* step2: save resource of all PCI-TMC12 cardsinstalled in this PC */
for (i=0; i<wBoards; i++)
{
PTMC12_GetConfigAddressSpace(i,& wBase, & wlrg,& wPL X);
printf("\nCard_%d: wBase=%x, wlrg=%x, wPLX=%x", i,wBase,wlrq,wPLX);
wConfigSpace[i][0]~wBaseAddress; /* save al resource of this card */

wConfigSpace][i][1]=wlrq; [* save dl resource of thiscard */
wConfigSpace][i][2]=wPLX; * save all resource of thiscard */
}

[* step3: control the PCI-TMC12 directly */

wBase=wConfigSpace[0][0]; [* get base address the card_0O */
outport(wBaset+0x14,wDoValue); /* control the D/O states of card_0 */
wDiV aue=inport(wBase+0x14); I* read the D/| states of card_0 */
wBase=wConfigSpace[1][0]; [* get base address of card_1 */
outport(wBaset+0x14,wDoValue);/* control the D/O states of card_1 */
wDiV aue=inport(wBase+0x14); * read the D/| states of card_1 */
wPLX=wConfigSpace[2][2]; * get PCl-interface base address of card-
2 *

_outpd(wPL X+0x4c,0x41); [* channel_1, interrupt active_Low */
' outpd(wPL X +0x4c,0); /* disable all interrupt *
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3.2 The Assignment of I/O Address

The plug&play BIOS will assign the proper 1/O address to PCI-TMC12. If there
is only one PCI-TMC12, the user can identify the board as card_O. If there are two
PCI-TMC12 cards in the system, the user will be very difficult to identify which
board is card_0? The software driver can support 16 boards max. Therefore the user
can install 16 boards of PCI-TMC12 in one PC system. How to find the card 0 &
cad 17

The smplest way to find the card number is to use DEM10.EXE given in
DOS demo program. This demo program will send a value to D/O and read back
from D/I. If the user install a 20-pin flat cable between CON2 & CONS3, the value
read from D/I will be the same as D/O. The operation steps are given as following:

1. Remove al 20-pin flat cable between CON2 and CON3

2. Install al PCI-TMC12 cardsinto this PC system

3. Power-on and run DEM10.EXE

4. Now all D/l value will be different from D/O value

5. Install a20-pin flat cableinto CON2 & CON3 of any PCI-TMC12 card

6. Therewill be one card’s D/l value = D/O value, the card number is also show

in screen
Therefore the user can find the card number very easy if he install a 20-pin flat
cableinto PCI-TM C12 one-by-one.
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3.3 The l/O Address Map

The 1/0O address of PCI-TMC12 is automatically assigned by the main
board ROM BIOS. The 1/O address can also be re-assigned by user. It is
strongly recommended not to change the 1/O address by user. The
plug& play BIOS will assign proper 1/0 address to each PCI-TMC12 very
well. The hardware 1/0 ports are described as following:

Address Read Write

wBasetO  |Active 8254 Counter O Active 8254 Counter O
wBaset+4 Active 8254 Counter 1 Active 8254 Counter 1
wBaset8  |Active 8254 Counter 2 Active 8254 Counter 2
wBaset+0x0C|Active 8254 Control word Active 8254 Control word
wBase+0x10 |Reserved Select the active 8254 chip
wBase+0x14 |Digital input channel 0-15 Digital output channel 0-15

Note. Refer to Sec. 3.1 for moreinformation about wBase.

3.3.1 Select the active 8254 chip 1/2/3/4

There are four 8254 chipsin PCI-TMC12 card. Only one 8254 is active at the
same time. Before using the active 8254, use wBase+0x10 to select the active 8254.

(WRITE) wBaset+0x10: select the active 8254 chip

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

X X X X X X D1 DO

Note. Refer to Sec. 3.1 for moreinformation about wBase.

D0=0, D1=0: 8254 chip-1isactive
D0=1, D1=0: 8254 chip-2 is active
D0=0, D1=1.: 8254 chip-3isactive
D0=1, D1=1: 8254 chip-4 is active

outportb(wBaset0x10,0);  /* select the 8254 chip-1, CNT1~CNT3  */
outportb(wBaset0x10,2);  /* select the 8254 chip-3, CNT10~ CNT12 */
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3.3.2 8254 Timer/Counter Control

There are four 8254 chips in PCI-TMC12 card. Only one 8254 is active at a
moment. Before using the active 8254, use wBaset+0x10 to select the active. The
8254 has 4 registers from wBase+tO through wBaset+OxOC. For detailed
programming information about 8254 , please refer to Chapter 4 & Intel's
“Microsystem Components Handbook” .

Address Read Write

wBasetO  |Active 8254 Counter O Active 8254 Counter O
wBaset+4 Active 8254 Counter 1 Active 8254 Counter 1
wBaset8  |Active 8254 Counter 2 Active 8254 Counter 2
wBaset+0x0C|Active 8254 Control word Active 8254 Control word

Note. Refer to Sec. 3.1 for moreinformation about wBase.

3.3.3

Digital Input

(READ) wBaset+0x14: read the digital input channel 0 to 15

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
D17 DI6 DI5 Dl4 DI3 DI2 DI1 DIO
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8
DI15 D114 DI13 D112 DI11 D110 DI9 DI8

Note. Refer to Sec. 3.1 for moreinformation about wBase.

wDiVaue=inport(wBase+0x14); /* read the D/I states*/
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3.3.4 Digital Output

(WRITE) wBaset+0x14: set the digital output channel 0 to 15

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
DO7 DO6 DO5 DO4 DO3 DO2 DO1 DOO0
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8
DO15 DO14 DO13 DO12 DO11 DO10 DO9 DO8

Note. Refer to Sec. 3.1 for moreinformation about wBase.

outport(wBaset+0x14,wDoValue); /* control the D/O states */

3.3.5 interrupt control/status register

(READ/WRITE) wPL X+0x4C: interrupt control/status register

Bit Description

BO INTERRUPT enable, O=disable, 1=enable

Bl POLARITY, 1=active HIGH, O=active LOW

B2 INTERRUPT status, O=int not active, 1=int is active
B3 reserved

B4 reserved

B5 reserved

B6 PCI interrupt enable, O=disable, 1=enable

B7 Software interrupt, avalue of 1 will generate interrupt
B8to reserved

B31

Refer to DEMO7.C, DEMO11.C, DEMO12.C & DEMO13.C for more information.

Theinterrupt of PCI-TMC12 islevel-trigger. Theinterrupt signa can be active-
low or active-high programmable. The procedures of programming are given as
following:
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make suretheinitial level isHigh or Low

if theinitial stateisHigh - set the interrupt signal is active low initially
if theinitial stateis Low - set theinterrupt signal isactive_high initially
If the interrupt signal is active - program will transfer into the interrupt

service routine - toggle the active state beforereturn from the I SR.

> DN PRE

Example 1: assumeinitial level=High

Initiad=High +
v £ v £
Iniaial_sub()
{ now_int_state=1
_outpd(wPL X+0x4c,0x41)
(INT signal isactive Low)
h 4 v v v
ISR_sub()
{
If (now_int_state==0) /* old state=low - change to high now */
{
now_int_state=1; /* now int_signa isHigh */

*** gpplication codes are given here ***

_outpd(wPL X+0x4c,0x41);/* active Low */
}

else /* old state=high-> change to low now */
{
now_int_state=0; /* nowint_signal isLow */

*** gpplication codes are given here ***

_outpd(wPL X+0x4c,0x43);/* active High */
}
if (Wrqg>=8) outportb(A2_8259, 0x20); /* EA */
out port b(Al_8259, 0x20) ; /* EA */

}
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Example 2: assume initial level=Low

Initial=Low l m__Jﬁ___

Initial_sub()

{ now_int_state=0
_outpd(wPL X+0x4c,0x43)
(INT signdl is active_High)

ISR _sub()

{

If (now_int_state==0) /* old state=low - change to high now */
{
now_int_state=1; /* now int_signal isHigh */

*** gpplication codes are given here ***

_outpd(wPL X+0x4c,0x41);/* active Low */
}
else /* old state=high-> changeto low now */
{
now_int_state=0; [* nowint_signa isLow */

*** gpplication codes are given here ***

_outpd(wPL X+0x4c,0x43);/* active High */
}
if (Wrg>=8) outportb(A2_8259, 0x20); [* EQ */
out port b(Al_8259, 0x20) ; [* EQ */
}

So the ISR_sub will be active on therising edge & falling edge of the interrupt
signal. Refer to demo7.c, demoll.c, demol2.c & demol3.c for more information.
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4.

8254 Programming

4.1 Control Word Format

D7 D6 D5 D4 D3 D2 D1 DO
SC1 SCO RwW1 RWO M2 M1 MO BCD
SC1 SCO Description

0 0 Select counter 0

0 1 Select counter 1

1 0 Select counter 2

1 1 Read back command

RW1 RWO Description

0 0 Counter latch command

0 1 Read/write LSB ONLY

1 0 Read/write MSB ONLY

1 1 Read/write L SB first, then read/write MSB

M2 M1 MO Working mode
0 0 0 Mode O

0 0 1 Mode 1

Don’'t care 1 0 Mode 2

Don't care 1 1 Mode 3

1 0 0 Mode 4

1 0 1 Mode 5

BCD | Description

0 Binary counter, 16-bits

1 Binary coded decimal (BCD) counter (4 decades)
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4.2 Counter latch command

D7 D6 D5 D4 D3 D2 D1 DO
SC1 SCO 0 0 X X X X
SC1 SCO Description
0 0 Latch counter O
0 1 Latch counter_1
1 0 Latch counter 2
1 1 Read back command
4.3 Read back command
D7 D6 D5 D4 D3 D2 D1 DO
1 1 /COUNT | /ISTATUS | CNT2 CNT1 CNTO 0
D5=0 - latch counter value of salected counters
D4=0 - latch status of selected counters
D3=1 - sdlect counter 2
D2=1 - sdect counter 1
D1=1 - sdlect counter O
4.4 Status byte format
D7 D6 D5 D4 D3 D2 D1 DO
Cout Null RW1 RW2 M2 M1 MO BCD
count

D7=0 - Cout=Low, D7=1 - Cout=High

D6=0 - count available for reading, D6=1 - null count

D5to DO - setting value read back

PCI-TMC12 User Manual (Ver. 1.0)




5. Demo Program

The application program of 8254 is very complicated. There are about 10 demo
program given in the DOS floppy disk. The program source of library & demo program
are al given in the disk. These demo program will help the user to solve their rea
world problem more easy.

\TC\* * —> for Turbo C 2.xx or above
\TC\LARGE\* * —> for large model
\TC\LARGE\LIB\* * —> for library source code
\TC\LARGE\DEMOA* * —> demo program source code
\TC\LARGE\LIB\PCITMC12H - library header file
\TC\LARGE\LIB\PCITMC12.C - library sourcefile
\TC\LARGE\LIB\A.BAT - compiler file
\TC\LARGE\LIB\B.BAT - link file

\TC\LARGE\LIB\PCITMC12.lib - library file

\TC\LARGE\DEMO1\PCITMC12H - library header file
\TC\LARGE\DEMO1\DEMO1.C - demol sourcefile
\TC\LARGE\DEMO1\DEMO1.PRJ - TC project file
\TC\LARGE\DEMONIOPORTL.LIB -> 1/O port library file
\TC\LARGE\DEMO1\PCITMC12.LIB-> library file
\TC\LARGE\DEMO1\DEMO1.EXE -> demol execution file
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5.1 Demol: Use D/O

/* demp 1 : D/ O deno */
/* step 1 : connect a DB-16R to CON3 of PCl-TMC12 */
/[* step 2 : run DEMOL. EXE */
/* step 3 : check the LEDs of DB-16R will turn on sequentially */
/* ___________________________________________________________ */

#i ncl ude "PCl TMC12. H'

WORD pci _tncl2_do( WORD wDo) ;
WORD wBaseAddr, wirq, wPLX;

int main()

t

int i,j;

WORD wBoar ds, wRet Val ;
char c;

clrscr();
WRet Val =PTMC12_Dri ver | ni t (&wBoar ds) ;
printf("\n(1l) Threr are % PC -TMC12 Cards in this PC', wBoards);
if ( wBoards==0 )
{
put ch(0x07); putch(0x07); putch(0x07);
printf("(1) There are no PCl-TMC12 card in this PC!!!\n");
exit(0);
}

printf("\n(2) Show the Configuration Space of all PC-TMC12:");
for(i=0; i<wBoards; i++)
{
PTMC12_Get Conf i gAddr essSpace(i, &BaseAddr, & r g, &MPLX) ;
printf("\nCard_%: wBaseAddr=%, W rqg=%, wPLX=0&"
, i, wBaseAddr, W rq, wPLX) ;
}

PTMC12_Get Conf i gAddr essSpace( 0, &BaseAddr, & rq, &PLX); /* card_0 */
printf("\n(3) *** Card_0 DO test, wBaseAddr=% ***" wBaseAddr);
=1
for(i=0; i<16; i++)

{

pci _tncl2 do(j); printf("\nTEST_%2d --> DO = %",i,j);

c=getch(); if ((c=="q") || (c=="Q)) return;

j :j <<1; if (J ::0) J =1;

}

PTMC12_Driverd ose();
}

WORD pci _tntl2 do( WORD wDo)

{
out port (wBaseAddr +0x14, wDo) ;
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return(NoError);
}
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5.2 Demo2: Use D/l

If there isonly one PCI-TMC12, this program will test this only card.

If there are over one PCI-TMC12 cards installed in the PC system, this program
will test the second card.

How can we know which card is the second card ? Please refer to Sec. 3.2 for
more information.

/* deno 2 : D/l deno */
/* step 1 : connect a CON2 & CON3 of PCl-TMC12 with a */
/* 20-pin 1-to-1 flat cable */
/* step 2 : run DEMXR. EXE */
2 * [

#i ncl ude "PCl TMC12. H'

WORD pci _tncl2 do( WORD wDo) ;
void pci_tncl2_di (WORD *wDi ) ;
WORD wBase, W r g, wPLX;

int main()

{

int i,j,k;

WORD wBoar ds, wRet Val ;
char c;

clrscr();
wRet Val =PTMC12_Dri ver | ni t (&Boar ds) ;
printf("\n(1) Threr are % PCl-TMCl2 Cards in this PC', wBoards);

i f (wBoards>1)
PTMC12_Get Confi gAddr essSpace( 1, &wBase, & rq, &WPLX);/* card_1 */
el se PTMC12_Get Conf i gAddr essSpace( 0, &\Base, &M rq, &wPLX) ;/* card 0 */

printf("\n(3) *** DJI/Otest , wBase=0% ***" wBase);
=1
for(i=0; i<16; i++)
{
pci _tntl2 do(j); pci_tncl2 di(&k);
printf("\nTEST_%d --> DO = % , D =%",i,j,k);
if (j!=k) printf(" <-- TEST ERRCR');

el se printf(" <-- TEST K');
j=i<<i; if (j==0) j=1,
}
PTMC12 Driverd ose();
}
2 * [

void pci _tncl2_di (WORD *wDi)
{
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WORD wRet Val ;
(*wDi ) =(i nport (wBase+0x14)) &Oxffff;
}
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5.3 Demo3: Wave Generator

/* deno 3 : Square Wave Generator */
/* step 1 : all CLK select clockl=8M */
/* step 2 : run DEMIXB. EXE */
/* step 3 : check all Cout of four 8254 by scope */
2 * [

#i ncl ude "PCI TMC12. H'

WORD pci _tntl2 sel ect 8254(char cChip);

WORD pci _tntl2 cO(char cConfig, char cLow, char cH gh);
WORD pci _tntl2_cl(char cConfig, char cLow, char cHigh);
WORD pci _tntl2_c2(char cConfig, char cLow, char cHigh);
WORD wBaseAddr, wi r g, wPLX;

int main()

t

int i,j;

WORD wBoar ds, wRet Val ;
char c;

clrscr();
wRet Val =PTMC12_Dri ver | ni t (&Boar ds) ;
printf("\n(1) Threr are % PCl-TMCl2 Cards in this PC', wBoards);
if ( wBoards==0 )
{
put ch(0x07); putch(0x07); putch(0x07);
printf("(1) There are no PCl-TMCl2 card in this PC!!!\n");
exit(0);
}
printf("\n(2) Show the Configuration Space of all PC-TMC12:");
for(i=0; i<wBoards; i++)
{
PTMC12_Get Confi gAddr essSpace(i, &BaseAddr, &M r g, &WPLX) ;
printf("\nCard_%: wBaseAddr=%, w rqg=9%, wPLX=%"
, i, wBaseAddr, w rq, wPLX) ;
}

PTMC12_Get Confi gAddr essSpace( 0, &BaseAddr, & rq, &WPLX); /* card_0 */
printf("\n(3) *** Card_0, wBaseAddr=% ***" K wBaseAddr);

printf("\n(4) *** Square Wave Cenerator for CHL to CH3 ***");

pci _tntl2 sel ect 8254(0); /* sel ect 8254-chip-1 */
pci _tncl2 c0(0x36, 2,0); /* CH 1, node- 3, | ow=2, hi gh=0, cout =4M  */
pci _tncl2 cl1(0x76, 4,0); /* CH 2, node- 3, | ow=4, hi gh=0, cout =2M  */
pci _tncl2 c2(0xb6, 8,0); /* CH 3, node- 3, | ow=8, hi gh=0, cout=1M  */

printf("\n(5) *** Square Wave Cenerator for CH4 to CH6 ***");

pci _tntl2 sel ect 8254(1); /* sel ect 8254-chip-2 */
pci _tncl2 c0(0x36, 16, 0); /* CH 4, node- 3, | ow=16, hi gh=0, cout =500K */
pci _tncl2 cl1(0x76, 32,0); /* CH 5, node- 3, | ow=32, hi gh=0, cout =250K */
pci _tncl2 c2(0xb6, 64, 0); /* CH 6, node- 3, | ow=64, hi gh=0, cout =125K */

printf("\n(6) *** Square Wave Cenerator for CH7 to CH9 ***");
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pci _tntl2 sel ect 8254(2); /* sel ect 8254-chip-3 */
pci _tncl2 c0(0x36,128,0); [/* CH 7, node-3, | ow=128, hi gh=0, cout =64K */

pci _tncl2 c1(0x76,0,1); /* CH 8, node- 3, | ow=0, hi gh=1, cout =32K  */
pci _tncl2 c2(0xb6, 0, 2); /* CH 9, node- 3, | ow=0, hi gh=2, cout =16K  */
printf("\n(7) *** Square Wave Cenerator for CHLO to CH12 ***");

pci _tntl2 sel ect 8254(3); /* sel ect 8254-chip-4 */
pci _tncl2 c0(0x36,0,4); /* CH 10, node- 3, | ow=0, hi gh=4, cout =8K */
pci _tncl2 c1(0x76, 0, 8); /* CH 11, node- 3, | ow=0, hi gh=8, cout =4K */

pci _tncl2 c2(0xb6, 0, 16); /* CH 12, node- 3, | ow=0, hi gh=16, cout =2K */

PTMC12 Driverd ose();
}

| X L e e e e e e e e e e e e e e ieeeeea * |

WORD pci _tncl2_sel ect 8254(char cChip)

{
out por t b(wBaseAddr +0x10, cChi p) ;

return(NoError);
}

WORD pci _tnctl2_cO(char cConfig, char cLow, char cHi gh)

{
out por t b(wBaseAddr +0x0C, cConfi Q) ;

out por t b( wBaseAddr , cLow) ;
out port b( wBaseAddr , CHi gh) ;
return(NoError);

}

WORD pci _tnctl2_cl(char cConfig, char cLow, char cHi gh)
{

out por t b(wBaseAddr +0x0C, cConfi Q) ;

out port b(wBaseAddr +4 , cLow) ;

out port b( wBaseAddr +4 , CHi gh);

return(NoError);

}

WORD pci _tnctl2_c2(char cConfig, char cLow, char cHi gh)
{

out por t b(wBaseAddr +0x0C, cConfi Q) ;

out port b(wBaseAddr +8 , cLow) ;

out port b( wBaseAddr +8 , CHi gh);

return(NoError);

}
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5.4 Demo4: Delay One Ms

This demo use CNT1 to implement a machine independent timer. So you
can run this demo in any speed PC & find the * shown in screen every seconds.
The machine independent timer is useful in industry application.

/* demo 4 : delay 1 ms Using CH 1 */
/* step 1 : CLK-1 select clockl=8M */
/* step 2 : run deno4. exe */
2 * [

#i ncl ude "PCl TMC12. H'

WORD pci _tntl2 sel ect 8254(char cChip);

WORD pci _tntl2 cO(char cConfig, char cLow, char cHi gh)
WORD pci _tntl2_cl(char cConfig, char cLow, char cH gh)
WORD pci _tntl2_c2(char cConfig, char cLow, char cHi gh)
WORD wBaseAddr , wi r g, wPLX

int main()

t

int i,j;

WORD wBoar ds, wRet Val ;
char c;

clrscr();
wRet Val =PTMC12_Dri ver | ni t (&Boar ds) ;
printf("\n(1) Threr are % PCl-TMCl2 Cards in this PC', wBoards);

PTMC12_Get Confi gAddr essSpace( 0, &BaseAddr, & rq, &WPLX); /* card_0 */
printf("\n(3) *** Card_0, wBaseAddr=% ***" K wBaseAddr);

printf("\n(4) *** Delay 1 ms ***\n");
for (3)

{

for (i=0; i<1000; i++) delay_one ns();

printf("*");

if (kbhit()!=0) {getch(); return;}

}
PTMC12 Driverd ose();
}
/* CLK-1=8M --> count 0x1f40 = count 8000 = 1 ns */
/* down count from 8000 --> 7999 --> ..... -->1 -->0 --> Oxfff */
del ay_one_ns()
{
int |ow, high;
pci _tntl2 sel ect 8254(0); /* sel ect 8254-chip-0 */
pci _tncl2 c0(0x30, 0x40, 0x1f); /* CH 1, node-0 down count 8000  */
for (5;)

{

out por t b(wBaseAddr +0x0C, 0x00); /* latch counter 0 */
| ow=i nport b(wBaseAddr) ;
hi gh=i nport b(wBaseAddr) ;
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i f (high>0x20) return; /* overflow > time up */
}
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5.5 Demob: 16-bit Event Counter

/* demp 5 : 16-bit event down counter */
/* step 1 : CONT1 select ECLK1 (JP22) */
/* step 2 : run denob. exe */
/* step 3 : connect the external CNT signal to pinl of CONL */
/* ___________________________________________________________ */

#i ncl ude "PC TMC12. H'

WORD pci _tntl2 sel ect 8254(char cChip);

WORD pci _tntl2 cO(char cConfig, char cLow, char cHigh)
WORD pci _tntl2_cl(char cConfig, char cLow, char cHi gh)
WORD pci _tntl2_c2(char cConfig, char cLow, char cHi gh)
WORD wBaseAddr , wi r g, wPLX

int main()

.

int i,j;

WORD wBoar ds, wRet Val ;

char c;

unsi gned i nt high, | ow, count;

clrscr();
wRet Val =PTMC12_Dri ver | ni t (&Boar ds) ;
printf("\n(1) Threr are % PCl-TMCl2 Cards in this PC', wBoards);
if ( wBoards==0 )
{
put ch(0x07); putch(0x07); putch(0x07);
printf("(1) There are no PCI-TMCl2 card in this PC!!!\n");
exit(0);
}

PTMC12_Get Confi gAddr essSpace( 0, &BaseAddr, & rq, &WPLX); /* card_0 */
printf("\n(3) *** Card_0, wBaseAddr=% ***" K wBaseAddr);

printf("\n(4) *** 16-bit event down counter ***\n");

pci _tntl2 sel ect 8254(0); /* sel ect 8254-chip-0 */
pci _tncl2 cO0(0x30, Oxff, Oxff); /* CH 1, node-0 down count ffff */
for (5;)

{

out por t b(wBaseAddr +0x0C, 0x00); /* latch counter 0 */
| ow=i nport b(wBaseAddr) ;

hi gh=i nport b(wBaseAddr) ;

count =( 0xf f - hi gh) *256+( 0xf f - | ow) +2;
printf("\nhigh=%, |ow=%, count=%", high,|ow, count);
if (kbhit()!=0) {getch(); break;}

}

PTMC12_Driverd ose();
}

Notel: The starting two ECLK will be used to initialize 8254.
So - Total_Count = Oxffff - Current_Counnt + 2
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Note2: If the count > 65536 = this 16-bit counter will be overflow.
So 2 refer to DEMOG for infinite-bit counter.
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5.6 Demo6: Software Counter

/* ___________________________________________________________ */
/* denmp 6 : software event down counter */
/* step 1 : CONT1 select ECLK1 (JP22) */
/* step 2 : run deno6. exe */
/* step 3 : connect the external CNT signal to pinl of CONL */
/* ___________________________________________________________ */

#i ncl ude "PC TMC12. H'

WORD pci _tntl2 sel ect 8254(char cChip);

WORD pci _tntl2 cO(char cConfig, char cLow, char cHigh)
WORD pci _tntl2_cl(char cConfig, char cLow, char cHi gh)
WORD pci _tntl2_c2(char cConfig, char cLow, char cHi gh)
WORD wBaseAddr , wi r g, wPLX

fl oat c65536, software_count;
int main()

Lt

int i,j;

WORD wBoar ds, wRet Val ;

char c, s0

unsi gned i nt high, | ow

€65536=0; s0=0;

clrscr();

wRet Val =PTMC12_Dri ver | ni t (&Boar ds) ;

printf("\n(1) Threr are % PCl-TMCl2 Cards in this PC', wBoards);

PTMC12_Get Confi gAddr essSpace( 0, &BaseAddr, & rq, &WPLX); /* card_0 */
printf("\n(3) *** Card_0, wBaseAddr=% ***" K wBaseAddr);

printf("\n(4) *** 16-bit event down counter ***\n");

pci _tntl2 sel ect 8254(0); /* sel ect 8254-chip-0 */
pci _tncl2 cO0(0x30, Oxff, Oxff); /* CH 1, node-0 down count ffff */
for (5;)

{

out por t b(wBaseAddr +0x0C, 0x00); /* latch counter_ 0 */
| ow=i nport b(wBaseAddr) ;
hi gh=i nport b(wBaseAddr) ;
if (high < 0x80) s0=1
if ((high > 0x80 ) && (s0==1))
{
65536 += 1.0; s0=0;
}
sof twar e_count =c65536* 65536. 0+( Oxf f - hi gh) *256+( Oxf f - | ow) +2;
printf("\nhigh=%, |ow=%, c65536=%,6 software_ count=%"
, hi gh, | ow, c65536, sof t ware_count) ;
if (kbhit()!=0) {getch(); break;}
}

PTMC12 Driverd ose();
}

Note 1: The starting two ECLK will be used to initialize 8254.
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Note 2: ¢65536 will be increment by 1 every 65536 counts
Note 3: So > Total_Count = ¢65536* 65536 + Oxffff - Current_Counnt + 2
Note 4: This software counter can be nearly infinite-bits.
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5.7 Demo7: Watchdog Timer

/* deno 7 : watchdog tinmer using CH3 */
/* step 1 : CLK-3 select clock2=80K (J24) */
/[* step 2 : INT select CH3 (J2 */
/* step 3 : run deno7.exe */
/* ___________________________________________________________ */

#i ncl ude "PCI TMC12. H'

#define Al_8259 0x20
#define A2 8259 0xA0
#defi ne EQ 0x20

WORD pci _tntl2 sel ect 8254(char cChip);

WORD pci _tntl2 cO(char cConfig, char cLow, char cH gh);
WORD pci _tntl2_cl(char cConfig, char cLow, char cHigh);
WORD pci _tntl2_c2(char cConfig, char cLow, char cHigh);
WORD i ni t _wat chdog();

WORD wBaseAddr, wi r g, wPLX;

static void interrupt irq_service();
i nt wat chdog, i r gmask;

int main()

.

int i,j;

WORD wBoar ds, wRet Val ;
char c;

DWORD dwval ;

clrscr();
wRet Val =PTMC12_Dri ver | ni t (&Boar ds) ;
printf("\n(1) Threr are % PCl-TMCl2 Cards in this PC', wBoards);
if ( wBoards==0 )
{
put ch(0x07); putch(0x07); putch(0x07);
printf("(1) There are no PCl-TMCl2 card in this PC!!!\n");
exit(0);
}

PTMC12_Get Confi gAddr essSpace( 0, &BaseAddr, & rq, &WPLX); /* card_0 */
printf("\n(3)Card_0, Wrqgq=%, wPLX=% ",wrq, wPLX);

wat chdog=0;

pci _tntl2_sel ect 8254(0); /* sel ect 8254-chip-0 */
printf("\n(4) *** start refresh watchdog **\n");

i nit_watchdog();

for (3)
{
refresh_wat chdog();
printf("\npress any key to simulate PC fail,watch=%", wat chdog) ;
if (kbhit()!=0) {getch(); break;}
}
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printf("\nWait watchdog failure");
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for (3)

{

if (watchdog !'= 0)
{
printf("\nwatchdog is failure now');
br eak;
}

if (kbhit()!=0) {getch(); break;}

}

PTMC12 Driverd ose();
_out pd( wPLX+0x4c, 0); /* disable all interrupt */
}

WORD i nit _wat chdog()
{

DWORD dwval ;
di sabl e();

refresh_wat chdog();
_out pd( wPLX+0x4c, 0x41) ; /* channel _1,

nterrupt active_Low */

if (Wrqg<8)
{
i rgmask=i nportb(Al_8259+1);
out port b(A1_8259+1,irgmask & (Oxff ~ (1 << wrq)));
setvect (W rq+8, irqg_service);
printf("<%>",wrq);

}
el se
{
i rgmask=i nportb(Al_8259+1);
out port b(Al _8259+1, i rgmask & Oxfb); /* |RQQ */

out portb(A1_8259+1,irgmask & (Oxff ~ (1 << wrq)));

i rgmask=i nportb(A2_8259+1);

out port b(A2_8259+1, i rgmask & (Oxff ~ (1 << (WrQ-8))));
setvect (W rqg-8+0x70, irqg_service);

printf("[%]",wWrq);

}

enabl e();

}

/* 80K*65536_count =0. 8192 sec --> hi gh_wi dt h=0. 4096 sec */
/* --> the user has to refresh the watchdog before 0.4 sec */
refresh_wat chdog()

{

pci _tncl2 c2(0xb6, Oxff, Oxff); /* nmode_3, CNT2--> CH3 */
return(NoError);

}

void interrupt irqg_service()

{

wat chdog++;

if (wWrg>=8) outportb(A2 8259, 0x20);
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out port b(Al_8259, 0x20) ;

}

Refer to Sec.

3.3.5 for nore information.
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5.8 Demo8: Pulse Width Measure

/* denmp 8 Pul se Wdth Measure */
/* step 1 : J19 select EXTGL, J22 select CLOCL1=8M hz */
/* step 2 : connect pin20 of CONL to pinl of CON2 */
/* step 3 : connect external signal to (pin20,pinl9) */
/* step 4 : run denp8.exe, the width of active high pulse will */
/* be shown in the screen. (8 ns nax.) */
/* ___________________________________________________________ */

#i ncl ude "PCI TMC12. H'

void pci_tncl2_di (WORD *wDi ) ;

WORD pci _tntl2 sel ect 8254(char cChip);

WORD pci _tntl2 cO(char cConfig, char cLow, char cH gh);
WORD pci _tntl2_cl(char cConfig, char cLow, char cHigh);
WORD pci _tntl2_c2(char cConfig, char cLow, char cHigh);
WORD wBaseAddr, wi r g, wPLX;

int main()

{

int i,j,k;

WORD wBoar ds, wRet Val ;

char c, cc[80];

unsi gned i nt high, | ow, count;
float ns;

clrscr();
wRet Val =PTMC12_Dri ver | ni t (&Boar ds) ;
printf("\n(1) Threr are % PCl-TMCl2 Cards in this PC', wBoards);
if ( wBoards==0 )
{
put ch(0x07); putch(0x07); putch(0x07);
printf("(1) There are no PCl-TMCl2 card in this PC!!!\n");
exit(0);
}

printf("\n(2) Show the Configuration Space of all PC -TMC12:");
for(i=0; i<wBoards; i++)
{
PTMC12_Get Confi gAddr essSpace( i, &BaseAddr, &M r g, &WPLX) ;
printf("\n Card_%: wBaseAddr =%, w rqg=9%, wPLX=%"
, i, wBaseAddr, w rq, wPLX) ;
}

PTMC12_Get Confi gAddr essSpace( 0, &BaseAddr, & rq, &WPLX); /* card_0 */
printf("\n(3) *** Card_0, wBaseAddr=% ***" K wBaseAddr);

printf("\n(4) *** read EXTGL & show 80-read ***\n", wBaseAddr) ;
for (i=0; i<80; i++)

{

pci _tncl2 di (&k);

ccl[i]=k;

}
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for (i=0; i<80; i++)
{
j =cc[i] &x01;
if (j==0) printf("0"); else printf("1");
}
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while (((inport(wBaseAddr +0x14))&1)==0);/* wait EXGL=Hi gh
while (((inport(wBaseAddr+0x14))&1)!=0);/* wait EXGl=Low

pci _tntl2 sel ect 8254(0); /* sel ect 8254-chip-0
pci _tncl2 cO0(0x30, Oxff, Oxff); /* CH 1, node-0 down count ffff

while (((inport(wBaseAddr +0x14))&1)==0);/* wait EXGL=Hi gh
while (((inport(wBaseAddr+0x14))&1)!=0);/* wait EXGl=Low

out por t b(wBaseAddr +0x0C, 0x00) ; /* latch counter_0 */

| ow=i nport b(wBaseAddr) ;

hi gh=i nport b(wBaseAddr) ;

count =( Oxf f - hi gh) *256+( Oxf f - | ow) +2;

ns=0. 000125*(f | oat ) count ;

printf("\nhi gh=%, |ow=%, count=% : % ns", high,|ow count, ns);

PTMC12 Driverd ose();
}

8M y CLKL nnno~N - [T

Puleo\Widih

External signa | GATEL

COUT1

N=nunber of down count in CNT1(8M cl ock)
Pul se wdth=8Mw dth * N

*/
*/

*/
*/

*/
*/
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5.9 Demo9: Frequency Measure

/* deno 9 : Signal Frequency Measure */
/* step 1 : J19 select EXTGL, J22 select CLOCL1=8M hz */
/* step 2 : J20 select \COUTL, J23 sel ect ECLK2 */
/* step 3 : connect external signal to (pin2l, pinl9) */
/[* step 4 : run denp9.exe, the frequency of input signal will */
/* be shown in the screen. (125 Hz min.) */
/* ___________________________________________________________ */

#i ncl ude "PCI TMC12. H'

void pci_tncl2_di (WORD *wDi ) ;

WORD pci _tntl2 sel ect 8254(char cChip);

WORD pci _tntl2 cO(char cConfig, char cLow, char cHi gh)
WORD pci _tntl2_cl(char cConfig, char cLow, char cHi gh)
WORD pci _tntl2_c2(char cConfig, char cLow, char cHi gh)
WORD wBaseAddr , wi r g, wPLX

int main()

{

int i,j,k;

WORD wBoar ds, wRet Val ;

char c, cc[80];

unsi gned i nt high, | ow count, coutO;
float f,t;

clrscr();
wRet Val =PTMC12_Dri ver | ni t (&Boar ds) ;
printf("\n(1) Threr are % PCl-TMCl2 Cards in this PC', wBoards);
if ( wBoards==0 )
{
put ch(0x07); putch(0x07); putch(0x07);
printf("(1) There are no PCl-TMCl2 card in this PC!!!\n");
exit(0);
}

PTMC12_Get Confi gAddr essSpace( 0, &BaseAddr, & rq, &WPLX); /* card_0 */
printf("\n(3) *** Card_0, wBaseAddr=% ***" K wBaseAddr);

printf("\n(4) *** frequency nust be > 125 Hz ***\n", wBaseAddr);

pci _tntl2 sel ect 8254(0); /* sel ect 8254-chip-0 */
pci _tncl2 cO0(0x30, Oxff, Oxff); /* CH 1, node-0 down count ffff */
pci _tncl2 cl1l(0x70, Oxff, Oxff); /* CH 2, node-0 down count ffff */
for (;7)

{

out por t b(wBaseAddr +0x0C, OxE2); /* latch status of counterO */
| ow=i nport b(wBaseAddr) ;

hi gh=i nport b(wBaseAddr) ;

cout 0=l ow&0x80;

i f (coutO!=0) break

if (kbhit()!=0) {getch(); break;}

}
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out por t b(wBaseAddr +0x0C, 0x40) ; /* latch counter_1 */
| ow=i nport b( wBaseAddr +0x04) ;

hi gh=i nport b(wBaseAddr +0x04) ;

count =( Oxf f - hi gh) *256+( Oxf f - | ow) +2;
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/*

CAUTO = 65536*0.000125=8.192 s */

t=8.192/ (fl oat) count; /* s */
f=(1.0/t)*1000. 0; [* f=1/T */
printf("\nhi gh=%, |ow=%, count=% : frequency = %

H'

", high,low count,f);

PTMC12 Driverd ose();

}

8M

P CLK1

High GATE1
>

COUT1

) N
Y

COouT2
GATE2 !
g _ _
Externd signa | CLK2 ﬁ an il i

Down_count 2=nunber of down count in CNT2
t =T/ Down_count 2

f=1/t

The OCNT1 can be changed to CNT3/4/5/6.
The COQUT of CNT 8/9/10/11/12/13 are
directly connected to next count er

W thout inverter. So they can not be used
to replace CNTL.

The 12 CNTs of TMZ-12 are divided into
two groups: inverter group & non-inverted
group. The inverted group includes OCNT
1/ 2/ 3/ 4/ 5/ 6. The non-i nverted gr oup
I ncl uded CNT 7/8/9/10/11/12. The user has
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to select his proper group for different
appl i cation.
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5.10 Demol0: Find Card Number

/* deno 10: Find card nunber deno */
/* step 1 : run DEMOLO. EXE */
/* step 2 : connect a 20-pin flat cable to CON&CON3 of card_? */
/* step 3 : The card nunber is shown in screen as TEST K */
/* ___________________________________________________________ */

#i ncl ude "PCI TMC12. H'

WORD pci _tncl2 do( WORD wDo) ;

void pci_tncl2_di (WORD *wDi ) ;

WORD pci _tntl2 sel ect 8254(char cChip);

WORD pci _tntl2 cO(char cConfig, char cLow, char cH gh);
WORD pci _tntl2_cl(char cConfig, char cLow, char cHigh);
WORD pci _tntl2_c2(char cConfig, char cLow, char cHigh);
WORD wBaseAddr, Wl r g;

int main()

{

int i,j,k;

WORD wBoar ds, wRet Val ;
char c;

clrscr();
wRet Val =PTMC12_Dri ver | ni t (&Boar ds) ;
printf("\n(1) Threr are % PCl-TMCl2 Cards in this PC', wBoards);
if ( wBoards==0 )
{
put ch(0x07); putch(0x07); putch(0x07);
printf("(1) There are no PCl-TMCl2 card in this PC!!!\n");
exit(0);

}
for (:7)
{
printf("\n------------- press any key to stop ------------- ");

for (i=0; i<wBoards; i++) test _card(i);
for (i=0; i<1000; i++) delay one ns(); /* delay 1 sec */
if (kbhit()!=0) {getch(); break;}
}
PTMC12 Driverd ose();

}

test _card(int card)

{
int i,j,k,ok;

PTMC12_Get Confi gAddr essSpace( card, &BaseAddr, &M rq) ;
j =1; ok=1;
for(i=0; i<16; i++)

{

pci _tntl2 do(j); pci_tncl2 di (&k);
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if (j!=k) ok=0;
j=i<<1; if (j==0) j=1

printf("\nCard Nunber=%l, wBaseAddr=%", card, wBaseAddr);

if (ok==1) printf(", Test OK"); else printf(", Test ERROR');
}

5.11 Demoll: Count Low Pulse

/* dermp 11: count | ow pul se */
/* (Use cH3 to Si mul ate external pul se) |
/* step 1 : CLK-3 select clock2=80K */
/[* step 2 : J25 select CH3 */
/* step 3 : run denpll. exe */
/* ___________________________________________________________ */

#i ncl ude "PCl TMC12. H'

#define Al 8259 0x20
#defi ne A2 8259 0xAO0
#define EAQ 0x20

WORD pci _tntl2_sel ect 8254(char cChip);

WORD pci _tntl2 _cO(char cConfig, char cLow, char cHi gh);
WORD pci _tncl2 _cl(char cConfig, char cLow, char cHi gh);
WORD pci _tntl2 _c2(char cConfig, char cLow, char cHi gh);
WORD i nit_CH3();

WORD wBaseAddr, Wl r g, wPLX;

static void interrupt irq_service();
i nt COUNT3, irgmask, now_ i nt_state;

int main()

L

int i,j;

WORD wBoar ds, wRet Val ;
char c;

DWORD dwval ;

clrscr();
WRet Val =PTMC12_Dri ver | ni t (&wBoar ds) ;
printf("\n(1l) Threr are % PC -TMC12 Cards in this PC', wBoards);
if ( wBoards==0 )

{

put ch(0x07); putch(0x07); putch(0x07);

printf("(1) There are no PCl-TMC12 card in this PC!!!\n");
exit(0);

}

PTMC12_Get Conf i gAddr essSpace( 0, &BaseAddr, & rq, &PLX); /* card_0 */
printf("\n(3) *** Card_0, wBaseAddr=% ***" K wBaseAddr);

COUNT3=0;

pci _tntl2_sel ect 8254(0); /* sel ect 8254-chip-0 */
printf("\n(4) *** show the count of |ow pulse **\n");
init_CH3();
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for (:7)
{
printf("\nCOUNT3=%", COUNT3) ;
if (kbhit()!=0) {getch(); break;}

PTMC12 Driverd ose();

_out pd( wPLX+0x4c, 0) ; /* disable all interrupt */
}
2 * [
/* Use CH3 to sinmulate the external signal */
/* The user can nust set the J25=CH3 in this deno. */
/* The user can set the J25=EXT in real world application. */
WORD i nit_CH3()
{
DWORD dwwval ;
di sabl e();
pci _tncl2 c2(0xb6, Oxff, Oxff); /* nmode_3, CNT2--> CH3 */
/* 80K*65536_count =0. 8192 sec --> hi gh_wi dt h=0. 4096 sec */
[* --> high_wi dth=0.4 sec, |ow w dth=0.4 sec, */
now i nt_state=1; /= now COUT3 is High */
_out pd(WPLX+0x4c, 0x41); /* channel _1, interrupt active_Low =/
if (Wrqg<8)

{

i rgmask=i nportb(Al_8259+1);
out port b(Al_8259+1,irgmask & (Oxff ~ (1 << wrq)));
setvect (W rqg+8, irq_service);

}
el se
{
i rgmask=i nportb(Al_8259+1);
out port b(AlL _8259+1, i rgmask & Oxfb); /* |RQQ */

out port b(Al_8259+1,irgmask & (Oxff ~ (1 << wrq)));

i rgmask=i nportb(A2_8259+1);

out port b(A2_8259+1, i rgmask & (Oxff ~ (1 << (WrQg-8))));
setvect (W rqg-8+0x70, irqg_service);

}

enabl e();

}

void interrupt irqg_service()

{
if (now.int_state==0)/* old state=low > change to high now */
{

/* find a hi gh_pul se here *)
now int_state=1; /* now int_signal is High */
_out pd(WPLX+0x4c, 0x41); /* channel _1, interrupt active_Low */
}

el se
{ /* ol d state=high > change to | ow now */
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/* find a | ow_pul se *)
now int_state=0; /* nowint_signal is |ow */
OOUNT3++; /= only count |ow pul se *)

_out pd(WPLX+0x4c, 0x43) ; /* channel _1, interrupt act [ ve_Hi gh */
}

if (Wrqg>=8) outportb(A2_8259, 0x20);

out port b(Al_8259, 0x20) ;

}

Refer to Sec. 3.3.5 for more information.
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5.12 Demol2: Low Pulse Width

/* demo 12: detect the pul se_w dth of |ow pul se */
/* (Use CH3 to simul ate external pul se) */
/* step 1 : CLK-3 select clock2=80K --> sinul ate ext signal*/

/* step 2 : CLK-1 select clockl=8M --> generate BASE cl ock*/
/* step 3 : CLK-2 select COUT1=1K --> neasure pul se-w dt h*/
/[* step 4 : J25 select CH3 */
/* step 5 : run denpl2. exe */
/* ___________________________________________________________ */

#i ncl ude "PCl TMC12. H'

#define Al 8259 0x20
#defi ne A2 8259 0xAO0
#define EAQ 0x20

WORD pci _tntl2_sel ect 8254(char cChip);

WORD pci _tncl2 _cO(char cConfig, char cLow, char cH gh);
WORD pci _tncl2 _cl(char cConfig, char cLow, char cHi gh);
WORD pci _tntl2 _c2(char cConfig, char cLow, char cHi gh);
WORD init_CH3();

WORD wBaseAddr, Wl r g, wPLX;

static void interrupt irq_service();
int COUNT3, WDTH3, CNT_H, CNT_L, i rgmask, now_i nt _state;

int main()

L

int i,j;

WORD wBoar ds, wRet Val , count ;
char c;

DWORD dwval ;

float | ow pul se_wi dth;

clrscr();
WRet Val =PTMC12_Dri ver | ni t (&Boar ds) ;
printf("\n(1l) Threr are % PC -TMC12 Cards in this PC', wBoards);
if ( wBoards==0 )

{

put ch(0x07); putch(0x07); putch(0x07);

printf("(1) There are no PCl-TMC12 card in this PC!!!\n");
exit(0);

}

PTMC12_Get Conf i gAddr essSpace( 0, &BaseAddr, & rq, &PLX); /* card_0 */
printf("\n(3) *** Card_0, wBaseAddr=% ***" K wBaseAddr);

printf("\n***(4) detect the pulse_wi dth of |ow pulse ***");
pci _tntl2_sel ect 8254(0); /* sel ect 8254-chip-0 */
for(;;)

{

printf("\npress any key to continue, Qto stop");

c=getch(); if ((c=="qg') || (c=="Q)) goto ret_|abel;
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COUNT3=0;
init_CH3();
while (COUNT3 < 4)

{
if (kbhit()!=0) {getch(); break;}

count =( Oxf f - CNT_H) *256+( Oxf f - CNT_L) +2;
/* COJTO = 1 ns */
| ow _pul se_wi dt h=(fl oat) count *1. 0O;
printf("\nCNT_H=%, ONT_L=9%,

Low _pul se=9% ", CNT_H, CNT_L, | ow_pul se_wi dt h);

}
ret | abel
PTMC12 Driverd ose();
_out pd( wPLX+0x4c, 0); /* disable all interrupt */
}
2 * [
/* Use CH3 to sinmulate the external signal */
/* The user can nust set the J25=CH3 in this deno. */
/* The user can set the J25=EXT in real world application. */
WORD i nit_CH3()
{
DWORD dwwval ;
di sabl e();
pci _tncl2 c2(0xb6, Oxff, Oxff); /* nmode_3, CNT2--> CH3 */
/* 80K*65536_count =0. 8192 sec --> hi gh_wi dt h=0. 4096 sec */
/* --> high_width=0.4 sec, |ow w dth=0.4 sec */
pci _tncl2 c0(0x36,0,32);/* CH 1, node-3, | ow=0, hi gh=32, cout =1K */
_out pd( wPLX+0x4c, 0x41); /* channel 1, interrupt active Low */
now i nt _state=1; /* nowint_signal is High */
if (Wrqg<8)

{

i rgmask=i nportb(Al_8259+1);
out portb(A1_8259+1,irgmask & (Oxff ~ (1 << wrq)));
setvect (W rq+8, irqg_service);

}
el se
{
i rgmask=i nportb(Al_8259+1);
out port b(AlL _8259+1, i rgmask & Oxfb); /* |RQQ */

out port b(A1_8259+1,irgmask & (Oxff ~ (1 << wrq)));

i rgmask=i nportb(A2_8259+1);

out port b(A2_8259+1, i rgmask & (Oxff ~ (1 << (WrQ-8))));
setvect (W rqg-8+0x70, irqg_service);

}

enabl e();

ioid interrupt irqg_service()

i{f (now_int_state==0)/* old state=low => change to hi gh now */
gxxmn3++; /* find a H GH pul se */
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i f (COUNT3==4) /* stop down-count & read-counter */
{
out por t b(wBaseAddr +0x0C, 0x40); /* latch counterl */
CNT_L=i nport b(wBaseAddr +0x04) ;
CNT_H=i npor t b(wBaseAddr +0x04) ;

_out pd( wPLX+0x4c, 0) ; /* disable all interrupt */
}
_out pd( wPLX+0x4c, 0x41) ; /* channel _1, interrupt active Low */
now i nt _state=1; /* nowint_signal is High */

}
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el se /* old state=l ow - change to high now */

{
COUNT3++; /* find a | ow _pul se */
i f (COUNT==3) /* start counter */
pci _tncl2 cl1(0x70,0xff,Oxff); /* CH 2, node-0 down count ffff */
el se
_out pd( wPLX+0x4c, 0x43) ; /* channel _1, interrupt active_H gh*/
now_i nt _st at e=0; /* now int_signal is Low */

}

if (wWrg>=8) outportb(A2_ 8259, 0x20);
out port b(Al_8259, 0x20) ;

}
Initial=High Y I__

l [

START STOP
CNT2 CNT2

8M \ /
P CLK1

N=down-count of CNT?2
High »| GATEL Clock=1 ms
Width of low pulse=N*1ms

BASE CLK=1K

COUT1

P CcLK?

Hioh 3 GaTE?

COouT2

Refer to Sec. 3.3.5 for more information.
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5.13 Demo13: High Pulse Width

/* deno 13 detect the pul se width of high pul se */
/* (Use CH3 to sinulate external pulse) */
/* step 1 : CLK-3 select clock2=80K --> sinulate ext signal */
/* step 2 : CLK-1 select clockl=8M --> generate BASE cl ock */
/* step 3 : CLK-2 select COUT1=1K --> neasure pul se-width */
/* step 4 : J25 select CH3 */
/* step 5 : run denpl3. exe */
/* ___________________________________________________________ */
};"ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt;/
/* Use CH3 to sinmulate the external signal */
/* The user can nust set the J25=CH3 in this deno. */
/* The user can set the J25=EXT in real world application. */
WORD i nit_CH3()
{
DWORD dwwval ;
di sabl e();
pci _tncl2 c2(0xb6, Oxff, Oxff); /* nmode_3, CNT2--> CH3 */
/* 80K*65536_count =0. 8192 sec --> hi gh_wi dt h=0. 4096 sec */
[* --> high_wi dth=0.4 sec, |ow w dth=0.4 sec */
pci _tncl2 c0(0x36,0,32);/* CH 1, node-3, | ow=0, hi gh=32, cout =1K */
_out pd( wPLX+0x4c, 0x41); /* channel 1, interrupt active Low */
now i nt _stat e=1; /* nowint_signal is High */
if (Wrqg<8)

{

i rgmask=i nportb(Al_8259+1);

out port b(A1_8259+1,irqnask & (Oxff ~ (1 << wrq)));

setvect (W rqg+8, irq_service);

}
el se

{

i rgmask=i nport b( Al_8259+1);

out port b(Al_8259+1, i rgmask & Oxfb); /* |RQQ */

out port b(AlL 8259+1,irgqmask & (Oxff ~ (1 << wirq)));

i rgmask=i nportb( A2_8259+1);

out port b(A2_8259+1,irgmask & (Oxff ~ (1 << (wWrg-8))));

setvect (W rg-8+0x70, irqg_service);

}
enabl e();
}
void interrupt irqg_service()
{
i f (now_int_state==0)

{

COUNT3++4; /* find a high _pul se

*/
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i f (COUNT3==2) /* start to down-count */

pci _tncl2 cl1l(0x70,0xff,Oxff);/* CH 2, node-0 down count ffff */
_out pd( wPLX+0x4c, 0x41) ; /* channel _1, interrupt active Low */
now_i nt _st at e=1; /* now int_signal is H gh */

}
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el se

{
COUNT3++; /* find a | ow pul se */
i f (COUNT3==3) /* stop the down-count & read-count */
{
out por t b(wBaseAddr +0x0C, 0x40) ;/* latch counterl */
CNT_L=i npor t b( wBaseAddr +0x04) ;
CNT_H=i npor t b(wBaseAddr +0x04) ;
_out pd( wPLX+0x4c, 0) ; /* disable all interrupt */
}
el se
_out pd(wPLX+0x4c, 0x43) ; /* channel _1, interrupt active_H gh*/
now_i nt _st at e=0; /* now int signal is Low */
}

if (wWrg>=8) outportb(A2 8259, 0x20);
out port b(Al_8259, 0x20) ;
}

1 R |

Initial=Low i l

START STOP
CNT2 CNT2
8M \ /
P CLK1
Hiah N=down-count of CNT2
& > GATE1L Clock=1 ms
BASE CLK=1K Width of high pulse= N*1 ms
COUT1
T e
> CLK2
High P GATE2
COUT2

Refer to Sec. 3.3.5 for more information.
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