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1.1 Introduction

The PCL-836 5 a muliundion oourierimer addgd IO
addon cad for IBM PCXTAT and compatbies. t povides sk
16ht domnoouners,  al10 MHzaysal  osdeor imebese  wih
For Ind 84 (o ocompaibe)  counierimer dis ae usd fr
d g adimg fudos

1.2 Key Features

* 6 independent  16ht  counters

* 10MHzmaximuminputfrequency

* 10MHzon-boardtimebase

e Bnary or BCDoounting

* Programmable  frequency  output
+ Compex duty cyde ouputs
*Oneshot o connuous  oulpuis
«l6ht  TLdgd ot

«l16d  TiLoge  ouput

e nper SskedEbe  empr A

1.3 Applications

«Bent coning for puse ouput  devices
* Programmable  frequency  synthesis

« Conddence  aams

* Frequencymeasurements

*FNV oconverson &pulse  accumulation

e Period and pulse duraion  measurement
« Timedelaymeasurement
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1.4 Specifications

Programmable Counters:
e Cares X idgedet 16k cones

* Modes: Three pogammalde ocounter  modes
*Pogamete g e B
16 ¢ D 5248 msx
eUde ps Cok Gae ad Ou fr each courer
* Pogammebe  fmebesed  auipt
153Hzto5MHz
* 3 independent  PWN\dutputs
hpui  / Quput TIL compaibe
* hengt RQ 2345671011215 Qo s

Digital Input / Output:
*16 TTLinput Chamnels

logd bd 0: 08 Vmx

lojgd kA 1:24 VMn

*16 TTL ouput Chamnels

logd kd 0: 05 Vmax @80 mA
loged ke 1: 24 Vmn @4 mA
General:

* Comedr:

37 pn DSBoredr o couer 10
D mee Bk astr fr dd 1O
* Dimension: 185 mnx 100 mm

BEM Hedomegreic herference) podems. Usedf Adareds
deted I pn DS Bk o adhe wdshedd ke aabk
tee pdEns

Chapter 1 General Information



1.5 Block Diagram
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2.1 Initial Inspection

You should find the PCL-836 card and this user's manual inside the
shipping container. The PCL-836 has been inspected and tested, both
physically and electronically, before shipment. It should be free of
marks and scratches and in perfect working order upon receipt.

Check the unit for any signs of shipping damage when unpacking. If
there is any damage to the unit or if it fails to meet specifications,
notify our service department or your local sales representative
immediately. Call the carrier and retain the shipping carton and
packing material for inspection by the carrier. We will arrange to
repair or replace the unit.

Remove the PCL-836 interface card from its protective packaging.
Keep the anti-vibration package. Whenever you are not using the
card, store it in the package for protection.

Discharge any static electricity that may have built up within your
body by touching an unpainted surface on the back of your computer
system before you handle the board. You should avoid contact with
materials that create static electricity such as plastic, vinyl and
Styrofoam. The board should be handled only by the edges to avoid
static electric discharge that could damage the integrated circuits on
the PCL-836.

2.2 Switch and Jumper Settings

There is one DIP switch (SW1) and one jumper (JP1) on the PCL-836
for the selection of the I/O address and interrupt level.

Switch name: SW1

The DIP switch SW1 is used to set base I/0O address. Set the switch
position to ON for logic 0 and to OFF for logic 1. The various base
address settings are illustrated as follows:

W

A9 A8 A7 A6 A5
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I/0O address switch position

) 1 2 3 4 5
A9 A8 A7 26 A5

201 0 0 0 0

201 0 0 0 1

2 1 0 0 1 0

21 0 1 0 0

301 1 1 1 1

* Factory setting

Chose a base address that is not in use by another 1/O device. A
conflict with another device using the same I/O location will usually
cause the PCL-836 and other devices to malfunction. The factory
setting address is hex 240 which is usually kept free, as it is reserved
for the PC prototype board.

Jumper name: JP1

IRQ X 15 12 11 10 7 6 5 4 3 2

Ol ICHONONONONONONONONG
Ol IONCHONONONONORONONG

The jumper JP1 is for selecting the interrupt level. Avoid using a
level that is being used by another device.

Interrupt is enabled by setting the Interrupt Enable (CN3 pin 32) to
logic low. The positive edge on the Interrupt input (CN3 pin 13) will
then generate an interrupt if the 8259 interrupt controller on the
system board is enabled. Using the interrupt implies that the user has
installed an interrupt service routine and interrupt vectors to the
service routine, and enabled the 8259 mask register for the level
selected. It is not possible to set up an interrupt service routine using
BASIC. It is usually necessary to use assembly language.

Chapter 1 General Information 7



2.3 Connector Pin Assignments

8

There is one DB-37 connector and two 20-pin male connectors on
the PCL-836. The connector CN3 is a counter I/O interface while
the connector CN1 and CN2 are digital output and digital input
respectively.

CN1 Digital output
CN2 Digital input
CN3 Counter signals and interrupt

The following diagrams illustrate the pin assignment of each connec-
tor:

Legend:
GATE Gate of counter
CLK Input of counter clock

ouT Output of counter
PWM PWM out

Fout Frequency out
DO Digital output
DI Digital input
INTEN Interrupt enable
INT Interrupt input

GND Ground

Connector CN3 - Counter signals and Interrupt Signals

y

CLKO

GATEOQ

1
2 ouTo
cLk1 —3—
_4 |
5

GND
ouT1

GND
ouT2

GND
ouT3

GND
ouT4

GND
ouTSs

GND

INTEN
PWM1

GND
FOUT1
FOUT3
FOUTS

GATEL
CLK2

GATE2
CLK3

6 |
7 |
GATE3 —8
CLK4 ——
_10 |

11

12 |

13

GATE4
CLKS
GATES
INT
PWMO
PWM?2
FOUTO
FOUT2
FOUT4
+5V

FEEFEEFERREREEERRE

00000000000 000000O0

s

\

PCL-836 REV.A1 D-TYPE
37PIN PIN ASSIGNMENT
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Connector CN1 - Digital Output

DOO | 1 2 DO1
DO2 | 3 4 DO3
DO4 | 5 6 DO5
DO6 | 7 8 DO7

DO8 | 9 10 | DO9
DO1g 11 12 | DO11
DO12 13 14 | DO13
DO14 15 16 | DO15
GND | 17 18 | GND
+5V | 19 20 | +12Vv

Connector CN2 - Digital Input

DIO 1 2 Di1
DI2 3 4 DI3
Di4 5 6 DI5
Dl6 7 8 DI7

DI8 9 10 | DI9

DI10 | 11 12 | DI11
DI12 | 13 14 | DI13
DI14 | 15 16 | DI15
GND| 17 18 | GND
+5V | 19 20 | +12Vv

CN2

Chapter 1 General Information



2.4 Hardware Installation

10

Warning: TURN OFF your PC power supply whenever installing
or removing the PCL-836 or connecting and
disconnecting cables.

Installing the card in your computer:

1. Turn off the computer and all peripheral devices (such as printers
and monitors).

2.Disconnect the power cord and any other cables from the back of the
computer. Turn the system unit so the back of the unit faces you.

3.Remove the system unit cover (see your computer user's guide if
necessary).

4.Locate the expansion slots at the rear of the unit and choose an
unused slot.

5.Remove the screw that secures the expansion slot cover to the
system unit. Save the screw to secure the interface card retaining
bracket.

6. Carefully grasp the upper edge of the PCL-836 card. Align the hole
in the retaining bracket with the hole on top of the expansion slot,
and align the gold-striped edge connector with the expansion slot
socket. Press the board firmly into the socket.

7.Replace the screw in the expansion slot retaining bracket.

8. Attach necessary accessories (DB-37 pin cable or connector adapter,
etc.) to the interface card according to your application require-
ments.

9.Replace the system unit cover. Connect the cables you removed in
step 2. Turn on the computer.

Hardware installation is now complete. Proceed to install the software
driver.

PCL8% Usas Mand
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3.1 I/0 Port Address Map

12

The PCL-836 uses 32 consecutive addresses in the PC I/O address
space. The base or start address (BASE) is selected by the DIP
switch SW1. Each device on the PCL-836 has its own |/O location as
follows:

PC/AT users should note that all ports are 8 bits (one byte) wide and
should perform byte oriented read/write operations rather than word
(16 bits) operations. When performing consecutive byte transfers to
the same I/O port on the PC/AT, the PC AT Technical Reference
Manual recommends the following coding in assembly language.
This is required to allow sufficient recovery time for the AT 1/O
circuit:

OUT IO_ADDR, AL ‘write low byte
JMP NEXT 'delay

NEXT:  MOVAL, AH fetch high byte
OUTIO_ADDR, AL ‘write high byte

PCL-836 User's Manual



PCL-836 I/O Port Address Map

1/0 Address Write | Read

8254 chip 1

BASE+0 Fout O

BASE+1 Fout 1

BASE+2 Fout 2

BASE+3 Control word N/U
8254 chip 2

BASE+4 Fout 3

BASE+5 Fout 4

BASE+6 Fout 5

BASE+7 Control word N/U
8254 chip 3

BASE+8 Counter 0

BASE+9 Counter 1

BASE+10 Counter 2

BASE+11 Control word N/U
8254 chip 4

BASE+12 Counter 3

BASE+13 Counter 4

BASE+14 Counter 5

BASE+15 Control word N/U

Digital input and output
BASE+16 D/O low byte D/l low byte
BASE+17 D/O high byte D/I high byte
Counter clock input mode

BASE+18 | Counter 0 control register N/U

BASE+19 | Counter 1 control register N/U

BASE+20 | Counter 2 control register N/U

BASE+21 | Counter 3 control register N/U

BASE+22 | Counter 4 control register N/U

BASE+23 | Counter 5 control register N/U

Note: N/U = not used
8254 chip 1 and chip 2 are clock generators, 8254 chip 3
and chip 4 are counters

Chapter 3 Register Structure and Format 13



3.2 Counter control register format
(BASE+18~23)

14

D7 D6 D5 D4 D3 D2 D1 DO Counter mode

X X X X X* 0 0 Bterddakithotdgtd filte

X X X X X* 0 1 Bterddakithdgtd filte
X X X X X X 1 0 teddak
X X X X X X 1 1 PWMmode

*D2 controls the external clock. D2=0 count the positive edge, D2=1
count the negative edge.

¢ External clock without digital filter: In this mode, the counter's
clock input direct input from connector, and the maximum input
frequency can be up to 10 MHz.

¢ External clock with digital filter: In this mode, the counter's clock
input is passed through the digital filter, and the maximum input
frequency depends upon the filter clock

¢ Internal clock: In this mode, the counter's clock input is connected to
chip 1 or 2 Fout

* PWM mode: In this mode, the counter is configured for PWM
function

Frequency output control register (BASE+24)
D7 D6 D5 D4 D3 D2 D1 DO

X X Fat6 Fut5 Ft4 FRE3 FRt2 Rl

* Control the frequency output. Dn = 0 frequency output is off (3 state),
Dn =1. Frequency output is on.

PCL-836 User's Manual



3.3 Digital Input/Output

The PCL-836 suffers 16 bits of TTL compatible digital input and output.
These digital input/output ports are at address BASE+16 and BASE+17.
The data format of each port is as following:

Read Operation:

BaseAddress+16 D7 D6 D5 D4 D3 D2 D1 DO
D/l low byte DI7 DI6 DI5 D4 DI3 DI2 DI1 DIO

BaseAddress+17 D7 D6 D5 D4 D3 D2 D1 DO
D/l high byte DI15DI14DI13DI12DI11DI10DI9 DI8

Write Operation:

Base Address+16 D7 D6 D5 D4 D3 D2 D1 DO
D/O low byte D07 D06 DO5 D04 D03 D02 D01 DOO

BaseAddress+17 D7 D6 D5 D4 D3 D2 D1 DO
D/O high byte D015 D014 DO13 D012 DO11 DO10DO9 DO8

Chapter 3 Register Structure and Format 15
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4.1

The PCL-836 is a multifunction counter-timer and digital I/O add-on
card for IBM PC/XT/AT and compatibles. There are four 8254 counter
chips and 16 channels of TTL input/output on board, and each 8254
counter chip has 3 multifunction counters. Two counter chips (chip 1
and chip 2) are for the digital noise filter's sampling clock or frequency
out, and the others (chip 3 and chip 4) are for the counters. For each
counter clock input pin in chip 3 and chip 4, the PCL-836 features a
Schmitt-trigger and a digital noise filter for noise immunity.

Counter modes

18

The PCL-836 has six multifunction counters. Users can program each
counter in a different mode for their applications:

¢ Event counter
¢ Digital one-shot
* Programmable rate generator

* Square wave generator, etc.

For more information about programming the 8254 counter chip, refer

to chapter 5 or consult 8254 chip product documentation. Counters 0,
1 and 2 are located in 454 chip 3 and counters 3, 4, and 5 are located in
8254 chip 4.

PO8% Usas Mad



4.2 Digital noise filter

Noise immunity is the most important requirement for reliable counter
operation. The PCL-836 conditions the clock input signals with a
Schmitt-trigger and a programming digital filter. This filter reduces dips
and spikes by sampling the clock input with a programmable filter
sampling clock. The filter output waveforms change only when an
input has the same value for seven consecutive sampling edges. The
filter thus rejects noise or pulses shorter than seven sampling clock
periods. You can optimize noise immunity by selecting a lower
sampling frequency that is compatible with the highest input rate that
you expect. For high speed clock input, users can disable the digital
filter for their applications.

Each counter has its own noise filter. Users can program different filter
sampling rates for different clock/event inputs. When the noise filter

is enabled, the 8254's chip 1 and chip 2 have to set it in square wave
mode to provide the digital noise filter's sampling clock.

Counter ’\"\ Digital
clock input Schmi f
Trigge noise Counter
filter

; Filter sampling clock

Filter sampleing clock

J | ,_l " noise

Counter clock input before filter

noise be
filtered

| I

Counter clock input after filter

Example: Enable the PCL-836 counter O digital noise filter

1. Write 01H to BASE+18H to enable counter 0 digital noise filter
2. Program counter 0 in 8254 operating mode 2

3. Program Fout 0 in 8254 operating mode 2

4.Set the Fout - frequency value

Chapter 4 Operation 19



programin"C"
outportb(BASE+18, 0x01); Enable counter O digital filter
outportb(BASE+11, 0x34); Set counter 0 in 8254 operating mode2
outportb(BASE+03, 0x34); Set Fout 0 in 8254 operating mode 2
outportb(BASE+00, 0x0A); Set Fout - frequency value in low byte
outportb(BASE+00, 0x00); Set Fout 0 frequency value in high byte

The filter sample clock (Fout) = 10 MHz/10 =1 MHz

The filter sample clock is 1 MHz, and the periodris,thus
1x7=7(%)

The minimum clock input high/low period must be wsl

For more detailed information about how to program the digital noise
filter, refer to the example program on the utility disk.

20 PO8% Usas Mad



4.3 Pulse width modulation (PWM)
function

The PWM function is very widely used in today's applications. The
PCL-836 provides 3 PWM output channels.

When the PWM function is enabled, the PCL-836 will combine two
counters as a PWM channel, and the counter in chip 3 must be
programmed in mode 5, the counter in chip 4 must be programmed in
mode 2 and the counter in chip 1 must be programmed in mode 3.

The PWM period and duty cycle are decided by the value we assign
to the counters in chip 3, chip 4 and chip 1.

Clock In| Counter 0 _Qut

PWM negative period

PWM
function
control logic

PWM
out

Fout 0

PWM base clock

A4 A4

Clock In| Counter 3 _Out

PWM cycle period

—_/

negative period

Cycle period

Example: Config PWM output 1

1. Write the value 03H to BASE+18H, for set-
ting counter 0 in PWM mode

2. Program the counter 0 in 8254 operating
mode 5

3. Program counter 0 value for PWM negative
period

4. Write the value 03H to BASE+21H, for set-
ting counter 3 in PWM mode

5. Program the counter 3 in 8254 operating
mode 2

Chapter 4 Operation 21



22

6. Program counter 3 value for PWM one cycle
period

7. Program the Fout 0 in 8254 operating mode
2 for PWM base clock

8. Program the Fout 0 output frequency value

Programin C
outportb(BASE+18, 0x03);// Set counter 0 in

PWM mode
outportb(BASE+11, 0x3A); // Set counter 0 in

8254 operating mode 5
outportb(BASE+08, 0xFA); // Set low byte value

for PWM negative period
outportb(BASE+08, 0x00); // Set high byte

value for PWM negative

period
outportb(BASE+21, 0x03); // Set counter 3 in

PWM mode
outportb(BASE+15, 0x34); // Set counter 3 in

8254 operating mode 2
outportb(BASE+08, 0XE8); // Set low byte value

for PWM a cycle period
outportb(BASE+08, 0x03); // Set high byte

value for PWM a cycle peri-

od
outportb(BASE+03, 0x34); // Set Fout 0 in 8254

operating mode 2 for PWM

base clock
outportb(BASE+00, 0x0A); // Set Fout O fre-

quency value in low byte
outportb(BASE+00, 0x00); // Set Fout O fre-

quency value in high byte
The PWM base clock (Fout 0) = 10Mhz / 10 = 1Mhz

For instance, if the Fout O is programmed as
a 1 mHz clock output, and the counter 0 value
is 250, the counter 3 value is 1000, then:

The period of the PWM output will be
AQ9 %ol 1000 1.

The negative period will be 250 X 1m S.=
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5.1 The Intel 8254

Tre POL8H6 s 4 854 pogamete nend imartounies
Te8A s awy polr  imatouner e sy o hee
ndpaoet 16 downocones Bxch oo hes adok iy
aotd g adanadpt ' an be pogammed © hae acount
fom 2w b 655

5.2 Counter Read/Write and Control
Registers

24

The 854 poganmebe nend i wsss for egsEes o eadh
dp Treimos o eah ey ae stns

BASE+0/4/8/12 Counter 0 Read/Write
BASE+1/5/9/13 Counter 1 Read/Write
BASE+2/6/10/14 Counter 2 Read/Write
BASE+3/7/11/15 Counter Control Word

S te A cauEe s alblr  Suleg echssdn o
we db b gt b te bt iat be (B adte
gat be MB I 5 npoat D e

gqedos ae n pas ado kep ek o te be adx
Tredh et dte cold & &

BASE+ D7 D6 D5 D4 D3 D2 D1 D4}

SCl SCO RW1 RWO M2 M1 MO BCD

Legerct

SC1&SQ0: Seet  couner

SC1 SC0 Cue

0 0 0

0 1 1

1 0 2

1 1 R eadback  command




RWI& RWO: Seect  the ReadMite  operation

RwW1 RWO Qmemn

0 0 aul  Hh

0 1 ReadWie LSB

1 0 ReadWie  MSB

1 1 ReediMie  LSBis, ten MSB

M2, Mland MO: Seedt te operaing mode

M2 M1 MO Mode

Oreys  &md  aut
1 pogammebe  oneshat
2 Ree graaxr
3Sae wae e geneer
4 Sdinee tgped . d9de
5 Hodnee toggeed  dde

RIRP|X|IX|O|O
OO |R|R,R|O|O
P | O|lRr|lO|FP,|O

BCD: Seet bnaty o BCDoounting

BCD Type
0 Bay couer 16k
1 Bray ooded dedmd  (BCD) oourer

fF te modke 5 ¢t © ey, te cout can be ay rumber fom 0
wo 665 [ te node B ¢t © be BCDay  cooed dedel)
te cout can best as ay nuber fom O 99N,

F oh SClad S0l ae 2 b 1, te carr coid | B N

eedbek commad Thedda oma o te coid s ten
becomes:

BASE+ D7 D6 D5 D4 D3 D2 D1 DO
1 1 CNT STA @ Cl Q@ X
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Legert

ONT=0bth aut d sseded  cure@

SIA=0bch sais o shoed  aouE@

Q Clad QO Sed curyr for arsdback  opedin
Q=1sd o 2

Cl=1ssd oue 1

=1 oue O

F SClad Sae boh s b 1ad STAE =& D O te e ead

we ey shied by Qb Daoias alun ssis be  Te
e omet o te oo eedve R ten beoomes

BASE+ D7 D6 D5 D4 D3 D2 D1 DO

OUT NC RwW1 RWO M2 M1 MO BCD

Legend:

OUT: Corer auput amet  se

NC.: Nd cut idees whente b2 cut wien b te
e e hesbeenbeded b te conig
et
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5.3 Counter Operating Modes

5.3.1 Mode 0: Stop on terminal count

Treapt w idy bebw d sty t5 nmokd geen
Aer te cut 5 beded b te ssbiled ot gy, te apt
w een bwadte o W out Whente end aut 5
eeded te apt W hh aderen th ul  te s
o B eedkd wh te moea arewaut B beded The couner
ailes D doamat de Bnd cut hes beeneeded Rewig
acure ey dig cang gedks te fwg =k
IWe tefid be €05 te et iy

2 Wig te ssod be a8 te rewout

5.3.2 Mode 1: Programmable One-Shot

Teapt W by onte cut thig  te By etp o te e
mt Treaoapt W hth onte emd caut F amwaont
vle 5 beold W te apt B by t W mt dt te diln o
te oedt pke ul te thhg ©pr  Theamt aut enke
eed & ayfre whot dbdy  te aednt pke  Treoedd b
iR, tis teapt W emen bvr te il aut d&  ay
6y efpd te g mt

5.3.3 Mode 2: Rate generator

Treaipt W bebvfr aepad o te nut dodk  The pad

fom ceaput pke D te Nt eqeb e number o Mt cous n
te cue | f te o ey 5 Eeckd  betnean

apt pks te pesat pood W kedeed bt te sbe
qat ppod W et te e

Trege mu, wenby, W e te
mt geshh te culr W st fon el
te e MUt cn be wlsd © schoze ourer.
Whets noks 5 te apt W @men ligh ul te aut

B beced adte agpt cn ao begnchoized by

apt hh Wente g
te aut  Theebe
te

5
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5.3.4 Mode 3: Square wave generator

Mock3s arr D nok2 ecgt tet te apt W |ETEN OO
ui oehd o te cut hes been compeed @@ even nunbas),

adw obwfr tede FH o te cut T 5 aonEa

by deqeesy  te conigr by o onte g o each dok
pee Wete e eades te @nmd out te s o te
apt B dapd te culr 5 |eced wh te il cout adte

Wk poes 5 g

f te aut 6 adadte apt 5 Hh te i@ dk pe @ te
out b leded) decemas te cout by L Subsequet dok  pusss
Geoemeat te cout by 2 Alr fmead,  te ouput goes bw ad
te il aut B |ekd Treid dk pke g te ©Eed
decemes te coner by 3 Subsequet dok pusss  decement te
aut bytwo ul freat  ten te whe poesss B resed h
ts way f te cut 5 od te aupt W behth fr (D)2

ouks adby or (2 cous

5.3.5 Mode 4: Software triggered strobe

Aer te moks st te adpt Wl behth  Whente aut &
beckd te curr W begh cuig Onemid aut te adut
w by ir oeipt dok paid  adw  ten gohh agn
F te cut ey B moeckd duing g te rewaout wl
bebeded onte et AKpke Theoout W be inhbied whe
te GATHYU B bw

5.3.6 Mode 5: Hardware triggered strobe

Teare W st wouig d8 te §y  etpd te iy
it adwl @by fr aedok pad wente emd qut B
eeded  Treaue B gk
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5.4 Counter operations

5.4.1 Read/Write Operation

For eech ooy, te tpe o eadvie qoedn,  goadig noce
adare e madd kepgay gedd b te aid  be
adte aid be melewien bbe te id aut B win

Se te aoid be ey add tee care ediie
pes e sgace addessss adeaxh aoid b guds te
oarer td t g b hogh  SClad SQ), o rstudos ate
operding sequence ae required. Ay pogamming  sequence
fong te &4 aonvain B agHe

Thee ae tee tpes o coner qoedior eadbed LSB, reedboed
MSBad reedbed LSBfdoned by MSB. k5 mpofat © esue
yu eedvie qedos ae npas adb lkep ak o te be
ade.

5.4.2 Counter read-back command

The 84 couner  readback  commandalons  usas o dedk the count
vale, poganmed moceand e auret saes  of e OUTpn ad
Nd Cont g o te ssboed  cones) The commardis wiien

M te oild wadmegger adheste oma doanin ssdn 52

The readbadk  commandmaeybe used © bich  mulipe couner ouiput
HBdes byssigy te NIk =O0Oadskdy te dased cue
Tredge oommads undordly et 0 ed oouE
BHh oomads aefr eadh coner Hded

The readback  commandcen a0 be wsed © bich  sbils  nomnaion
o shoed el bysig te STA =0 S5 me ke
Bbhed D berad te s o ace b aoessad by aread fom
td e Theaoue s oM B donn ssdn 52
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5.4.3 Counter latch operation

I 5 dn cdesdk b ed te e d acre wot dbg te
aut h pges Wdy te mehod isd 5 te cr Bth aom
mardmetod which dons te s © eed te Bded cout vAdle o
te sbd e

Te&A apas te cer Bbth qeadn h to was Theid

wayb © st e RWbBd RMb be 00 whch Bides te cout o
te sbded e h alélh hdd g The ssood gpoech B
by ppiomng  abith opeaion  under the readbadk  commandby
sig te SClad SOOD be (1) ad ONT=0 Ths mehad hes te
adakbe o gedyg wwed oures a te smeire A
qet eed geain onte sbded crer W dEee te hed
\de
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The uily gk tt carewh yor PO8Y cad dues someC
bay &= Treee bais wee cheed wHY Tuto C adyau
dod kede b cedp yor omnCayl=ios Wy tee B Te
sue ok fr te pogammy bay @nao befud ante tyy
dk T edbs ywu b ek te bass Wy ay Canps,
togh  some nodicaiors meybe necessay.

Function call descriptions
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Te sxin ges ddd dpbs d te tnhs aellk  n te
libayfiles

DeviceOpen

T dn  ss te deie nurbe ad bee adess o te POLBH
T edds te ue d mie PO8% adks

Prototype:
ULONGDeviceOpen(USHORT DeviceNumber, USHORT BaseAd-
des)

Parameters:
DeviceNumber The boad  number of PCL-83%, fom 0~9
BaseAddress The bese addess of POL-8%6

Returned value:

0 aoEs

D hdd lee atles

2 had die b

3 Daiz B by

Example:

emr cocdeDaviceOpen3, 07200)

note:

1 Tewrsr hsbd te DaiOpen dn bde te de o
tios

2 telO gedos haebendog te LB s d Daie
e Dde tB e
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DeviceClose
Ts mdn  esss te PFASH 0 Atk B

Prototype:
ULONGDeviceClose(USHORTDeviceNumber)

Parameters:
DeviceNumber The boad rumber of e PCL836, fom 0-9

Returned value:

0 SuEs

) hed daie e
4 Lat bee ables

Example:

enar cooe=DeviceCosd)

Chapter 6 PCL-836 Software Driver
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CounterConfig
Ts imdn aes te oo mobed agedd auE

Prototype:

USHORTCounterCorfig(

USHORTDeviceNumber,

USHORTCounter,

USHORTCounterEdge,

FLOAT MaxinFreq)

Parameters:

DeviceNumber The board number o PCL-836, fom 09

Counier The coner  number o PCL8%6, fom 05

CounterEdge Treout edp Ofr pde ep 1fr rade
ep

MaxinFreq Tre mexdmuminput feqey o te courer.
Tredie w abresy @ te E dk
andy D iVedbFey F Vedbeg 5 s D
m teda W kb te B frdn
The maximumfrequency s 312 kKHz

Ret umed value:

0 Suoes

D) hed dee numbe

4 Let ke ables

5 hed aure dard
9 hed fegEyy @R

Example:

e co-CareCoi3 50 100 Edks te & in
ad te madruminput fegueny B 1Kz

e ao=CareCaig 500 Dk & imn
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CounterEventStart
Ts tdn s te culEe aunig

Prototype:

ULONGCounterEventStart(

USHORTDeviceNumber,

USHORTCounter)

Parameters:

DeviceNumber The boad number of PCL-836,
Couer The couner  number of PCL-836,
Returned value

0 SuEs

) hed daie rnume

4 Lat bee ables

5 hdd are dard

Example:

axak =CoreBetSad 5

fom 09
fom 05

Chapter 6 PCL-836 Software Driver
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CounterEventRead
T6 frdn  eurs te cule de

Prototype:
ULONGCounterEventRead(
USHORTDeviceNumber,
USHORTCounter,
USHORT*Overflow,
ULONG*Count)

Parameters:

DeviceNumber The boad number of PCL-836, fom 09
Gouner The coner rurber o PCL83%, fom 05
Overlow
Count

Tess o aule oabw
ogbny dene O
Tre o \de

Returned value:

PO8% Usas Mad
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CounterFregStart

Ts tdn oiues te g coue v fagey nmesue
mat ten a5 te fegEy  MessuETEL

Prototype:
ULONGCounterFeqSar(
USHORTDeviceNumber,
USHORTCounter)

Parameters:
DeviceNumber The boad number of PCL836, fom 09
fom 05

Courger The coner  number of PCL-835,
Returned value:

0 SuEs

) hed daie rnume

4 Lat bee ables

5 had dard numoer

Example:

ook =CoreFea 5

Chapter 6 PCL-836 Software Driver
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CounterFreqRead
Ts dn ek te gy  Mmessuamat

Prototype:
ULONGCounterFreqRead(
USHORTDeviceNumber,
USHORTCounter,
USHORFreqLevel,
FLOAT*eq)

Parameters:

DeviceNumber The board number of PCL836, fom 09

Courter The counier  number o PCLB3%6, fom 05

Feged B =0 MAX1Hz~65kHz
=1MAX10kHz~650kHz
=2MAX100kHz~6500kHz

Freq Trefqery \de

Returned value:

0 Suoes

D) hed dee numbe
4 Let ke ables

5 hed e rumoer

Example:

err coce = CouleFegRead3 5 MAXL 65KkHz, & Fien)
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CounterPulseStart
Ts dn  sas  te pke woh moddion  PWM)auput

Prototype:

ULONGCounterPuiseStar(

USHORTDeviceNumber,

USHORTCounter,

e Fad

et Uk

Parameters:

DeviceNumber The boad number of PCL836, fom 09
Courger The couner  number of PCLB%, fom 02
Paid Te td paod h s

UpCyde Teis 12 o Bh h ns
Returned value

0 SuEs

) hed doie e

4 Lot ke atless

5 hed e derd
6 het it peaEr
8 hed feEY R

Example:

aaark =CareRESal 105 0
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CounterReset
Ts n x5 te cer D pveran e

Prototype:
ULONGCounterResef(
USHORTDeviceNumber,
USHORTCounter)

Parameters:
DeviceNumber The board number o PCL-836, fom 09
fom 05

Caurgr The cooner  nurber o PCL-835,
Returned value:

0 Suoes

D) hed dee numbe

4 Let ke atbles

5 had o nube

Example:

auae =CueReH3 5
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FreqOutStart

T tmn  oiues te gadad cuer o ey o ten
# ey ant

Prototype:
ULONGHeqOutStart(
USHORTDeviceNumber,
USHORTCounter,

FLOAT Fou)

Parameters:
DeviceNumber The boad number of PCL836, fom 09

Caurer The coner  number of PCL836, fom 05

Fat The fequeny o aupit n Hz fom 153 Hz~5viHz
Returned value:

0 SuEs

D) hed daie e

4 Lat bee ables

5 hed o nume
8 hed feqey @R

Example:

o ak =RoCuSat @ 5 10000
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FreqOutReset
T Udn  sgs te fegey fom te geded  coure

Prototype:
ULONGeqOutReset(
USHORTDeviceNumber,
USHORTCounter)

Parameters:
DeviceNumber The boad number of PCL-836, fom 09
fom 05

Couner The cooner  nurber o PCL-835,
Returned value:

0 QuuEs

D) hed dee numbe

4 Let ke atbles

5 had o nube

Example:

auak =FEOR=E 5
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DioReadPortByte

Ts frdn e te et dd it vde fom te sedd
O m

Prototype:
ULON@ioReadPortByte(
USHORTDeviceNumber,
USHORPort,
USHORT*Value)

Parameters:
DeviceNumber The boad number of PCL836, fom 09

Rat The pat number of PCL83%, fom O-1
Vae Treda o dd ot

Returned value

0 SuEs

D) hed daie e

4 Lat bee ables

9 hett mt durd

Example:

oo =DoRedPoBEG 0 &/de
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DioWritePortByte
Ts tdn wes o apt b bte gedd o

Prototype:

ULON@ioWhitePortByte(

USHORTDeviceNumber,

USHORPort,

USHORT Mask,

USHORState)

Parameters:

DeviceNumber The board number o PCL-836, fom 09

Rat The pot rnumber of PCL836, fom O-1

Mask Jeds wih by do b dod kest D
te dad ajpt pat adwih bs  |EmEn
unchenged

S Nenctel  boc e

Returned value

0 Suoes

D) hed dee numbe

4 Let ke ables

5 hed e rumoer

Example:

e ads-DoMeRaBER 0 OCF S

Note:
Tepeis s dte dgd  pat sod besoed wh te aiy
éEn dh
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DioReadBit

Ts fin  eus te b s dd  mt fon te gudd
O m

Prototype:
ULONGDioReadBit(
ULONGDeviceNumber,
USHORPort,
USHORTBHt,
USHORTState)

Parameters
DeviceNumber The boad number of PCL836, fom 09

Rat The pat number of PCL83%, fom O-1

Bt The b rumbe, fom 07

Se Treld b ed fon te gedd  pat O 1
Return value

0 SuEs

D) hed daie e

4 Lat bee ables

6 hed It paame
9 hed pt dard

Example:

ook =DoReB@ Q5 &)
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DioWriteBit

Ts trdn wis te b s ddH  apt b te ek
dd 10 mt

Prototype:
ULONGDioWHiteBit(
ULONGDeviceNumber,
USHORPort,
USHORTBIt,
USHORBtate)

Parameters
DeviceNumber The boad number of PCL-836, fom 09

Rat The pot rnumber of PCL836, fom O-1

Bt Tre bt rumbe;, fom 07

S Treld db eed fon te gedad pt Oa 1
Returned value

0 Suoes

D) hed dee numbe

4 Let ke ables

6 hed mt paameE
9hetl mt durd

Example:
aoak =DoMEBRR 05)
Note:

Tepeils s dte dd ot sod esed wh te afp
HEn  da
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DioGetCurrentDOByte

Ts fdn  eus te dd  apt ob fomte gl Gl S
Ot

Prototype:
ULONGDIioGetCurentDOByte(
USHORT DeviceNumber,
USHORPort,

USHORT*Value)

Parameters:

DeviceNumber Boad number of PCL836, fom 0-9
Rat Pat number o PQL- fom
Vae 8i dH
Returned value:

0 SuEs

) hed doie e

4 Lot ke atless

6 hetl it peaes

9 het pat dard

Example:

ar code = DoGelCurenDOBYE(, 0 &vae

Chapter 6 PCL-836 Software Driver
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DioGetCurrentDOBIt

Ts tdn  eurs o aput dl fon te gEEd  dE O
pot

Prototype:
ULONGDioGetCunentDOBIt(
USHORTDeviceNumber,
USHORPort,

USHORTBHt,

USHORTState)

Parameters
DeviceNumber Boad number of PCL-83%, fom 09
R Pat 835,

Bt 8

Sk B

Returned value:

0 Suoes

D) hed dee numbe
4 Let ke ables

6 hetl it peaves
9 had pat derd

Example:

e ok = DoGaCurenDOBIG, 0 5 &=
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