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Packing List

The shipping package includes the following items:

One multi-function card as follows:
PEX Series: PEX-730, PEX-730A
PISO-730 series:  PISO-730U, PISO-730U-5V, PISO-730
PISO-730A series:  PISO-730A, PISO-730A-5V, PISO-730AU, PISO-730AU-5V

O One printed Quick Start Guide

8 One CA-4002 D-Sub Connect
\gn_._/

Note:

If any of these items is missing or damaged, contact the dealer from whom you purchased the product. Save
the shipping materials and carton in case you need to ship or store the product in the future.
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1. Introduction

The PEX-730/730A and PISO-730U/730AU card are the new generation product that ICP DAS
provides to meet RoHS compliance requirement. The PISO-730U/730AU card is designed as a
drop-in replacement for the PISO-730/730A, while the PEX-730/730A card is designed as easy
replacement for the PISO-730/730A. Users can replace the PISO-730/730A by the
PEX-730(A)/P1SO-730U/730AU directly without software/driver modification.

PEX-730(A)/P1SO-730U(-5V)/PISO-730AU(-5V) cards provide 32 isolated digital I/O channels (16 x DI
and 16 x DO) and 32 TTL-level digital 1/O channels (16 x DI and 16 x DO). Both the isolated DI and
DO channels use a short optical transmission path to transfer an electronic signal between the
elements of a circuit and keep them electrically isolated. With 3750 Vs isolation protection, these
DIO channels allow the input signals to be completely floated so as to prevent ground loops and
isolate the host computer from damaging voltages. Each digital output offers a NPN (Current
Sinking  for  PEX-730/PISO-730U(-5V)/PISO-730) or PNP (Current Sourcing for
PEX-730A/PI1SO-730AU(-5V)/PISO-730A) transistor and integrated suppression diode for the
inductive load. The open collector outputs (DO channels) are typically used for alarm and warning
notification, signal output control, control for external circuits that require a higher voltage level,

and signal transmission applications, etc.

The PEX-730/730A and PISO-730U(-5V)/730AU(-5V) also adds a Card ID switch on-board. Users can
set Card ID and then recognize the board by the ID via software when using two or more cards in

one computer.

These cards support various OS versions, such as Linux, DOS, 32/64-bit Windows
10/8/7/2008/2003/XP. DLL and Active X control together with various language sample programs
based on Turbo C++, Borland C++, Microsoft C++, Visual C++, Borland Delphi, Borland C++ Builder,
Visual Basic, C#.NET, Visual Basic.NET and LabVIEW are provided in order to help users quickly and

easily develop their own applications.
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Comparison Table

Non-Isolated Isolated Non-Isolated Isolated
Model Name (5VITTL) (BVITTL)
Input
Channel Channel Voltage Channel Channel Type
PCI Logic 1: .
PEX-730 Express 16 16 9~24V 16 16 Sink, NPN
Universal Logic 1: .
PISO-730U Pl 16 16 924V 16 16 Sink, NPN
Universal Logic 1: .
PISO-730U-5V Pl 16 16 5-10V 16 16 Sink, NPN
PISO-730 Logic 1: :
(Phased-out) 5V PCI 16 16 5-10V 16 16 Sink, NPN
PCI Logic 1:
PEX-730A Express 16 16 9-24V 16 16 Source, PNP
Logic 1:
PISO-730A 5V PCI 16 16 9~24V 16 16 Source, PNP
PISO-730A5V | 5V PC 16 16 5“19'1"21\:/ 16 16 | Source, PNP
Universal Logic 1
PISO-730AU Pl 16 16 9~24V 16 16 Source, PNP
Universal Logic 1:
PISO-730AU-5V Pl 16 16 5-10V 16 16 Source, PNP

1.1 Features

Support the +5V PCI bus for PISO-730/ 730A

Support the +3.3/45 V PCl bus for PISO-730U(-5V)/730AU(-5V)

Supports PCI Express x 1 for PEX-730/730A

64 DIO channels (32 Isolated channels and 32 Non-isolated channels)

3750 Vrms photo-isolated protection

Built-in DC/DC converter with 3000 Vbc isolated

Output status readback function for PISO-730AU(-5V)/730U(-5V) and PEX-730(A)
Supports Card ID (SMD Switch) for PISO-730AU(-5V)/730U(-5V) and PEX-730(A)
Two Interrupt sources

SMD, Sort card, power saving

Supports Plug & Play to obtain I/O resources

YVV V V VYV Y VYV VY

No more manually setting of I/0O address and IRQ
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1.2 Specifications

1.2.1 PEX-730 and PISO-730 Series

Model Name PEX-730 PISO-730U PISO-730 PISO-730U-5V
(Phased-out)
Digital Input
Isolation Voltage 3750 Vims
Isolated 16
Channels Non-Isolated 16
- Isolated Optical
Compatbilty 17\ 1 isolated SVITTL
Logic0:0~1V Logic0:0~1V
Isolated Logic 1:9~24V Logic 1:5~12V
Input Voltage (Logic 1: Min. 7 V; Max. 30 V) (Logic 1: Min. 3.5 V; Max. 16 V)
Non-Isolated Logic 0: 0.8 V max.; Logic 1: 2.0 V min.
Input Impedance 12KQ,1W
Isolated 4 kHz (Typical)
Response Speed ") orvIsolated 500kHz | 1.2 MHz
Digital Output
Isolation Voltage 3750 Vims
16 16
Channels 16 16
" Isolated Sink, Open Collector
Compatbilty o1 Jsolated SVITTL
Output Voltage Non-Isolated Logic 0: 0.4 V max.; Logic 1: 2.4 V min.
Output Capability | Isolated 100 mA/+30 V for one channel @ 100% duty
Non-Isolated Sink: 24 mA @ 0.8 V; Source: 0.8 mA @ 2.0V
Response Speed | Isolated 4 kHz (Typical)
Non-Isolated 500kHz | 500 kHz
General
3'3. VIsv 5V PCI, 32-bit, 3.3V /5V Universal PCI,
Bus Type PCl Expressx 1 | Universal PCI, 23 Mz 30-bit 33 MHz
32-hit, 33 MHz '
Data Bus 8-bit
Card ID Yes (4-hit) | : | Yes (4-hit)
/0 Connector Female DB37 x 1; 20-pin hox header x 2
Dimensions (L x W x D) (Units: mm) 163x 116 x 22 180 x 105x 22
Power Consumption ggg mg 323\)/ 600mMA@+5V
Operating Temperature 0~60°C
Storage Temperature -20~70°C
Humidity 5~ 85% RH, non-condensing
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1.2.2 PEX-730A and PISO-730A Series

Model Name PEX-730A PISO-730A PISO-730AU PISO-730AU-5V
Digital Input
Isolation Voltage 3750 Virms
Isolated 16
Channels Non-Isolated 16
- Isolated Optical
Compatbilty o isolated SVITTL
Logic0:0~1V Logic0:0~1V
Logic1:9~24V Logic1:5~12V
Isolated . . ; :
Input Voltage (Logic 1: Min. 7 V; Max. 30 V) (Logic 1: Min. 3.5V,
Max. 16 V)
Non-Isolated Logic 0: 0.8 V max.; Logic 1: 2.0 V min.
Input Impedance 1.2KQ, 1 W
Isolated 4 kHz (Typical)
Response Speed Non-Isolated 1.2 MHz
Digital Output
Isolation Voltage 3750 Vims
Isolated 16
Channels Non-Isolated 16
Compatibly Isolated Source, Open Collector
Non-Isolated 5VITTL
Output Voltage Non-Isolated Logic 0: 0.4 V max.; Logic 1: 2.4 \V min.
Output Capability | Isolated 100 mA/+30 V for one channel @ 100% duty
Non-Isolated Sink: 2.4 mA @ 0.8 V; Source: 0.8 mA @ 2.0V
Response Speed | Isolated 4 kHz (Typical)
Non-Isolated 1.2 MHz
General
Bus Type PCl Express x 1 ‘ 5V PCI, 32-bit, 33 MHz | 3.3 V/5 V Universal PCI, 32-bit, 33 MHz
Data Bus 8-hit
Card ID Yes (4hit) | | Yes (4-bit)
/0 Connector Female DB37 x 1; 20-pin box header x 2
Dimensions (L x W x D) 163X 110X 22 180 X 105 x 22 163.68 X 105.06 X 22
(Units: mm)
Power Consumption 3BOMA@ +3.3V
p 250 mA @ +12V BOmA@ 5V
Operating Temperature 0~60°C
Storage Temperature -20~70°C
Humidity 5~ 85% RH, non-condensing
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2. Hardware Configuration

2.1 Board Layout

2.1.1 PISO-730 and PISO-730A(-5V)

O PpISO-730 @)
PISO-730A
Cﬂ.lz
% o JP1
s N
Pl out ||
controller |
E = CON3
| i

Items Description

CON1 The terminal for isolation Digital Input/Output Refer to Section 2.5 “Pin
Assignments” for more
CON2 The terminal for TTL Digital Input ) )
detailed about pin
CON3 The terminal for TTL Digital Output assignments information.
JP1 Reserved
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2.1.2 PISO-730U(-5V) and PEX-730/730A Series

O pISO-730U o)
PISO-730U-5v CON2
CON1
% SW1 IN
e
(o]
(o]
o
(o] ouT
o PCI
(o]
o controller
o CON3
= JP1

0]
PEX-730
PEX-730A CON2
; 3 ol
P1
CON1
L
PCI
po
controller
J CON3
=l _o
‘ LI (L
Items ‘ Description

CON1 The terminal for isolation D|g|ta| |nput/0utput Refer to Section 2.5 “Pin Assignments” for more
detailed about pin assignments information.

CON2 | The terminal for TTL Digital Input

CON3 | The terminal for TTL Digital Output

JP1 Reserved -

Refer to Section 2.4 “Card ID Switch” for more
details.

SWi1 Card ID function
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2.1.2 PISO-730AU(-5V)

O PISO-730AU O
P2 CON2
CON1 El
[e) SW1
DI
DO
CON3
=
| (T

Items ‘ Description

CON1 The terminal for isolation D|g|ta| |nput/0utput Refer to Section 2.5 “Pin Assignments” for more
detailed about pin assignments information.

CON2 | The terminal for TTL Digital Input

CON3 | The terminal for TTL Digital Output

JP1 Reserved -
Refer to Section 2.4 “Card ID Switch” for more
details.

Refer to Section 2.6 “Retain or Clear the
JP2 Keep or clear the DO stare when system soft-reboot State(JP2)’ for more details

SWi1 Card ID function
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2.2 1/0 Operation

2.2.1 Non-isolation DO Port Architecture (CON3)

When the PCis powered-up, all operations of non-isolated DO states are cleared to low state. The
RESET\ signal is used to clear non-isolated DO states. Refer to Section 6.3.1 “RESET\ Control Register”

for more information about the RESET\ signal.

» The RESET\is in Low-state = all non-isolated DO states are clear to low state

The block diagram of Non-isolated DO is as follows:

RESET\

Clear

Data CON3
» [Input latch ——»

DO buffer CKT
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2.2.2 Non-isolation DI Port Architecture (CON2)

When the PC is powered-up, non-isolated DI port operations are disabled. The enable/disable for
non-isolated DI ports is controlled by the RESET\ signal. Refer to Section 6.3.1 “RESET\ Control
Register” for more information about the RESET\ signal.

» The RESET\is in Low-state = all non-isolated DI operation are disabled
» The RESET\is in High-state = all non-isolated DI operation are enabled

The block diagram of Non-isolated Dl is as follows:

RESET\
O
Disable
Data CON2
< Buffer Input

DI buffer CKT
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2.2.3 Isolation DO Port Architecture (CON1)

When the PC is powered-up, all operations of isolated DO states are cleared to low state. The
RESET\ signal is used to clear isolated DO states. Refer to Section 6.3.1 “RESET\ Control Register” for

more information about RESET\ signal.

» The RESET\is in Low-state = all isolated DO states are cleared to low state

The IDOO to IDO7 open-collector output channels use external power EPWR1, while the IDO8 to
IDO15 channels use EPWR2.

DO Grou ON State OFF State
P Readback as 1 Readback as 0
+(5)/+10 ~ +30 Vbc Open
EPWR EPWR

Vce Vcc
R R
‘L 3.9K ip l 39K 4o

DO %} K 6I Load 4} K “ Load

(Sink, NPN) B
IDO IDO -
To other To other
10K 10K

channels IGND channels IGND

|
[
[

J“
1
1

+(5)[+10 ~ +30 VDC Open

EPWR EPWR

Vce Vce
L 10K B L 10K
g iE mﬁ Lo {ﬂ x
(Source, PNP)
: LW ; : ;
3.9K 3.9K

I
1

1

IDO <R IDO <R
A D . A D
Load T o Oth er Load

IGND channels IGND

To other
channels

Note:

It is necessary to connect a diode in the external device end as means of preventing damage from the counter
emf, if your external device is inductive load, e.g. Relay...etc.
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2.2.4 Isolation DI Port Architecture (CON1)

The PISO-730 series cards provide 16-channel isolated Digital Input. The PEX-730/730A and
PISO-730(U)/730A each of the isolated Digital Input can accept voltages from +9 Voc to +30 Voc.
The PISO-730U-5V/730A-5V each of the isolated digital input can accept voltages from +5 Voc to
+12 Voc. The IDIO to IDI7 isolated input channels use external common end point EI.COM1, while
the IDI8 to IDI15 channels use EI.COM2.

Input Type ON State as 0 OFF State as 1
+(5)/+10 ~ +30 Vbc +4 \/DC Max.
EI.COM EI.COM
Wet Contact J J
(Sink) = —
. 1K2 DI < : 1K2 DI X
* To other channels * To other channels
+(5)/+10 ~ +30 VDC +4 \/DC Max.
EI.COM EI.COM
Wet Contact l l
(Source) "’::'jl — = {jﬂ “ \T
. 1K2 DI 3 1K2 DI X<
* To other channels * To other channels
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2.3 Interrupt Operation

There are two interrupt sources in PISO-730 series cards. These two signals are named as
INT_CHAN_O and INT_CHAN_1. Their signal sources are given as follows:

INT_CHAN_O: DIO
INT_CHAN_1: DI1

If only one interrupt signal source is used, the interrupt service routine does not have to identify the
interrupt source. Refer to Section 7.2.3 “DEMO3.C” and Section 7.2.4 “DEMO4.C” for more

information.

If there is more than one interrupt source, the interrupt service routine will identify the active
signals as follows: (refer to Section 7.2.5 “DEMO5.C”)

1. Reads the new status of all interrupt signal sources (refer to Section 6.3.5 “AUX Status
Register”)

2. Compares the new status with the old status to identify the active signals
3. IfINT_CHAN_O s active, services it

4. If INT_CHAN_1 is active, services it

5. Updates interrupt status

Note:

If the interrupt signal is too short, the new status may be as same as old status. In that condition, the interrupt
service routine cannot identify which interrupt source is active. So the interrupt signal must be hold_active long
enough until the interrupt service routine is executed. This hold_time is different for different O.S. The hold_time
can be as short as a micro-second or as long as a second. In general, 20 ms is enough for any O. S.
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2.3.1 Interrupt Block Diagram

INT_CHAN_0O
INT_CHAN_1
INT\ (
Level_trigger 0
0
initial_low
active_high

The interrupt output signal of PISO-730 series cards, INT\ is a level-trigger, Active_Low signal. If the
INT\ generates a low-pulse, the PISO-730 will interrupt the PC once a time. If the INT\ is fixed in low
level, the PISO-730 series cards will interrupt the PC continuously. So the INT_CHAN_0/1 must be
controlled by pulse_type signals. They must be fixed in low-level state normally and generate a
high_pulse to interrupt the PC.

The priority of INT_CHAN_O/INT_CHAN_1 is the same. If these two signals are active at the same
time, then INT\ will be activated only once. So the interrupt service routine has to read the status of

all interrupt channels for a multi-channel interrupt. Refer to Section 2.3.6 “Multiple Interrupt Source”

for more information.

Section 7.2.5 “DEMO5.C” - for multi-channel interrupt source

If only one interrupt source is used, the interrupt service routine doesn’t have to read the status of
interrupt source. The demo programs Section 7.2.3 “DEMO3.C” and Section 7.2.4 “DEMOQA4.C” are
designed for single-channel interrupt demo as follows:

Section 7.2.3 “DEMO03.C” and Section 7.2.4 “DEMO4.C” - for INT_CHAN_O only
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2.3.2 INT_CHAN_O

INT_CHAN_O DIO

—
N

Inverted/Noninverted select
INVO

Enable/Disable select
ENO

The INT_CHAN_O0 must be fixed in a normal, low-level state and generate a high_pulse
to interrupt the PC.

The ENO can be used to enable/disable the INT_CHAN_O as follows: (Refer to Section 6.3.4 “INT
Mask Control Register”)

ENO=0 - INT_CHAN_O=disable

ENO=1 = INT_CHAN_O=enable

The INVO can be used to invert/non-invert the DIO as follows: (Refer to Section 6.3.6 “Interrupt

Polarity Control Register”)
INVO=0—>INT_CHAN_O=invert state of DIO
INVO=1->INT_CHAN_O=non-invert state of DIO

Refer to the following demo program for more information:
Section 7.2.3 “DEMQ3.C” -> for INT_CHAN_O (initial high)
Section 7.2.4 “DEMOA4.C” > for INT_CHAN_O (initial low)
Section 7.2.5 “DEMQ5.C” - for multi-channel interrupt source

Note:

Refer to Section 2.3.4 “Initial _high, Active low Interrupt Source” and Section 2.3.5 “Initial low, Active high
Interrupt Source” for active high-pulse generation.
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2.3.3 INT_CHAN_1

INT_CHAN_1 — DI1
N

Inverted/Noninverted select
INV1

Enable/Disable select
EN1

The INT_CHAN_1 must be fixed in a normal low-level state and generated a
high_pulse to interrupt the PC.

The EN1 can be used to enable/disable the INT_CHAN_1 as follows: (Refer to Section 6.3.4 “INT
Mask Control Register”)

EN1=0 - INT_CHAN_1=disable

EN1=1 2 INT_CHAN_1=enable

The INV1 can be used to invert/non-invert the DI1 as follows: (Refer to Section 6.3.6 “Interrupt

Polarity Control Register”)
INV1=0—>INT_CHAN_1=invert state of DI1
INV1=1->INT_CHAN_1=non-invert state of DI1

Refer to demo program for more information as follows:
Section 7.2.3 “DEMQ3.C” -> for INT_CHAN_O (initial high)
Section 7.2.4 “DEMOA4.C” > for INT_CHAN_O (initial low)
Section 7.2.5 “DEMOQ5.C” > for multi-channel interrupt source

Note:

Refer to Section 2.3.4 “Initial _high, Active low Interrupt Source” and Section 2.3.5 “Initial low, Active high
Interrupt Source” for active high-pulse generation.

User Manual, Ver. 4.3, Apr. 2019, PMH-0004-43 Page: 19




PISO-730 Series Card
32-ch Isolated DIO and 32-ch TTL DIO

2.3.4 Initial_high, Active_low Interrupt Source

If the DIO is an initial_high, active_low signal, the interrupt service routine should use INVO to
invert/non-invert the DIO for high_pulse generation as follows: (Refer to Section 7.2.3 “DEM03.C”"

and the DI1 is similarly)

Initial set:
now_int_state=1; /* initial state for DIO */
outportb(wBase+0x2a,0); /* select the inverted DIO  */

void interrupt irq_service()
{
if (now_int_state==1) /* now DIO is changed to LOW, refer to Figure 2-3-4 */(a)
{ /* 2 INT_CHAN_0=!DIO=HIGH now  */
COUNT_L++; /* find a LOW_pulse (DIO0) )
If((inport(wBase+7)&1)==0) /* the DIO is still fixed in LOW =)
{ /* = needs to generate a high_pulse &
outportb(wBase+0x2a,1); /* INVO select the non-inverted input, refer to Figure 2-3-4 */ (b)
/* INT_CHAN_0=DIO=LOW --> &
/* INT_CHAN_O generate a high_pulse */
now_int_state=0; /* now DIO=LOW &
}
else now_int_state=1; /* now DIO=HIGH */
/* doesn {dha generate high_pulse  */
}
else /* now DIO is changed to HIGH, refer to Figure2-3-4 */(C)
{ /* = INT_CHAN_0=DI0O=HIGH now */
COUNT_H++; /* find a HIGH_pulse (DI0) */
If((inport(wBase+7)&1)==1)  /* the DIO is still fixed in HIGH =)
{ /* needs to generate a high_pulse =
outportb(wBase+0x2a,0); /* INVO select the inverted input, refer to Figure 2-3-4 */(d)
/* INT_CHAN_0=!DIO=LOW > */
/* INT_CHAN_O generate a high_pulse  */
now_int_state=1; /* now DIO=HIGH &
}
else now_int_state=0; /* now DIO=LOW w
/* doesn Chave to generate high_pulse */
}
if (wlrg>=8) outportb(A2_8259,0x20);
outportb(A1l 8259,0x20);
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Figure 2-3-4

(a)

DIO

(b)

(c) (d)

INVO

INT_CHAN_O
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2.3.5 Initial_low, Active_high Interrupt Source

If the DIO is an initial_low, active_high signal, the interrupt service routine should use INVO to

invert/non-invert the DIO for high_pulse generation as follows: (Refer to Section 7.2.4 “DEMOA4.C”"
and the DI1 is similarly)

Initial set:
now_int_state=0; /* initial state for DIO  */
outportb(wBase+0x2a,1); /* select the non-inverted DIO */
void interrupt irq_service()
{
if (now_int_state==1) /* now DIO is changed to LOW, refer to Figure 2-3-5 */(C)
{ /* > INT_CHAN_0=!DI0=HIGH now */
COUNT_L++; /* find a LOW_pulse (DIO) &4
If((inport(wBase+7)&1)==0) /* the DIO is still fixed in LOW */
{ /* = needs to generate a high_pulse  */
outportb(wBase+0x2a,1); /* INVO select the non-inverted input, refer to Figure 2-3-5 */ (d)
/* INT_CHAN_0=DIO=LOW > */
/* INT_CHAN_O generate a high_pulse ~ */
now_int_state=0; /* now DIO=LOW W
}
else now_int_state=1; /* now DIO=HIGH &
/* doesn[Jhave to generate high_pulse */
}
else /* now DIO is changed to HIGH, refer to Figure 2-3-5 */(a)
{ /* > INT_CHAN_0=DIO=HIGH now */
COUNT_H++; /* find a High_pulse (DIO) */
If((inport(wBase+7)&1)==1)  /* the DIO is still fixed in HIGH */
{ /* needs to generate a high_pulse *
outportb(wBase+0x2a,0); /* INVO select the inverted input, refer to Figure 2-3-5 */(b)
/* INT_CHAN_0=!DIO=LOW > */
/* INT_CHAN_O generate a high_pulse */
now_int_state=1; /* now DIO=HIGH =
}
else now_int_state=0; /* now DIO=LOW &7
/* doesn [Dhave to generate high_pulse */
}
if (wlrg>=8) outportb(A2_8259,0x20);
outportb(Al 8259,0x20);
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Figure 2-3-5

(a)

(b)

() (d)

DIO

INVO

INT_CHAN_O
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2.3.6 Multiple Interrupt Source

Assume: DIO is initial Low, active High

DI1 is initial High, active Low

as follows:
&
DIO
DIl
DIO & DI1 are DIO & DI1 are
i return to normal
active atthe «
i at the same
same time )
time
DI1i . .
11 is return to Y DI is active
normal

Refer to_Section 7.2.5 “DEMO5.C” for source program. These three falling-edge and rising-edge
scenarios can be detected by Section 7.2.5 “DEMO5.C”.

Note:

When the interrupt is active, the user program has to identify the active signals. More than one signal may be
simultaneously. The interrupt service routine has to service all active signals at the same time.
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Initial set:
now_int_state=0x2; /* Initial state: DIO at low level, DI1 at high level  */
invert=0x1; /* non-invert DIO & invert DI1 */
outportb(wBase+0x2a,invert);
void interrupt irg_service()
{
new_int_state=inportb(wBase+7)&0x03; /* read all interrupt state */
int_c=new_int_state®now_int_state; /* compare which interrupt */
/* signal has changed */
if ((int_c&0x1)!=0) /* INT_CHAN_O is active &
{
if ((new_int_state&0x01)!=0) /* now DIO changes to high  */
{
CNT_H1++;
}  else /* now DIO changes to low &
{
CNT_L1++;
}  invert=invert?1; /* to generate a high pulse */
}
if ((int_c&0x2)!=0)
{ if ((new_int_state&0x02)!=0) /* now DI1 change to high  */
{
CNT_H2++;
} else /* now DI1 changes to low &7
{
CNT_L2++;
}  invert=sinvert/2; /* to generate a high pulse */
}
now_int_state=new_int_state;
outportb(wBase+0x2a,invert);
if (wlrg>=8) outportb(A2_8259,0x20);
outportb(A1_8259,0x20);
}
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2.4 Card ID Switch

The PEX-730/730A and PISO-730U(-5V)/730AU(-5V) has a Card ID switch (SW1) with which users
can recognize the board by the ID via software when using two or more cards in one computer. The
default Card ID is 0x0. For details SW1 (Card ID function) settings, refer to Table 2-1. Note that the
Card ID function is only supported by the PEX-730/730A and PISO-730U(-5V)/730AU(-5V).

NO

SW1

Table 2-1

(ID O

ID 1

ID 2

ID3

(*) Default Settings; OFF > 1; ON > 0

p
(Default Settings)

4

1 2 3 4
Card ID (Hex) IDO ID1 ID2 ID3
(*) 0x0 ON ON ON ON
ox1 OFF ON ON ON

0x2 ON OFF ON ON

03 OFF OFF ON ON

Ox4 ON ON OFF ON

0x5 OFF ON OFF ON

0x6 ON OFF OFF ON

0x7 OFF OFF OFF ON

0x8 ON ON ON OFF

0x9 OFF ON ON OFF

OxXA ON OFF ON OFF

OxB OFF OFF ON OFF

OXC ON ON OFF OFF

0XD OFF ON OFF OFF

OXE ON OFF OFF OFF

OXF OFF OFF OFF OFF
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2.5 Pin Assignments

The Pin assignments of CON1, CON2 and CON3 on the PISO-730 series cards are represented in the
figure below.

» CON2/CON3: 20-pin flat-cable headers for 5V/TTL Digital Input and Output.
CON2 and COM3 are TTL compatible

High (1) 2.0 ~5.0V (Voltage over 5.0 V will damage the device)
None Define 20V~08V
Low (0) Under 0.8 V

» CON1: 37-pin D-type female connector isolation Digital for Input and Output.

Pin Terminal No. Pin . Fi"n_ Terminal No. As::;\-
Assig;- Assign- ment ment
me [ DI 0 o o|02 DIt

DI 2 O 0|04 DI3
IDI 0 01
S s 20 IDI 1 DI 4 O 0|06 DIS

— 21 IDI 3 DI 6 O 0|08 DI7
IDL4 03 22 IDI S DI 8 o o|10 DIo
IDI_6 04 - DI 10 O 0|12 DI11
IDI 8 05 ii ig:—: DI 12 O 0|14 DI13
IDI 10 06 - DI 14 O O|16 DI1S

25 IDI 11 GND o ol 18 GND
IDI 12 07

26 IDI 13 +5V o 0ol20 +12v
IDI 14 08
EL.COM1 09 il EETS CON2
E' —— 28 ELCOM2

s 29 IGND Pin . Pin
;i_g i ; 30 IDO1 Assign- Terminal No. Assign-

. 31 IDO3 ment ment
IDO 4 13 i DO 0 o1|o olo02 poi
IDO 6 14 iein DO 2 03|00 0|04 DO3
IDO 8 15 DO 4 0s | © 0|06 DOS
O e 3¢ IDO9 Do6 070 O|08 DO7
DO 12 17 35 1IDOo11 DO 8 09 |lo o|10 bo9
Su— 36 IDO13 poio 10 |0 o|12 DpoO11

— 37 IDO15 po12 12[o o] 14 DO13
EPWR2 19 po14 14|o0 ol16 pois

GND 16 |0 0|18 GND
+5V i18|lo o|20 +12v
CON1 CON3
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2.6 Retain or Clear the DO State (JP2)

Note: Jumper JP2 is only available on the PISO-730AU(-5V) model.

The Jumper JP2 is used to specify whether the DO state is retained or cleared when the system
performs a soft-reboot. When Pins 1 and 2 on Jumper JP2 are connected, which is the default
position, the PISO-730AU(-5V) module will retain the DO state when the system reboots. However,
if Pins 2 and 3 are connected, the DO state will be cleared after the system reboots. The figure
below illustrates the jumper positions used to select whether the DO state will be retained or
cleared when performing a soft-reboot.

Retains the DO state during a soft-reboot
(Default Position)

Clears the DO state during a soft-reboot

JP2

EEEk
©E)®
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3. Hardware Installation

Note:

It is recommended that the driver is installed before installing the hardware as the computer may need to be
restarted once the driver is installed in certain operating systems, such as Windows 2000 or Windows XP, etc.
Installing the driver first helps reduce the time required for installation and restarting the computer.

To install your PEX/PISO-730 Series board, follow the procedure described below:

Step 1: Install the driver for your board on Host computer.

For detailed information regarding
driver installation, refer to_Chapter 4
“Software Installation”.

Step 2: Configure the Card ID using the DIP Switch (SW1).

For detailed information about the card ID (SW1), refer to Section 2.4
“Car ID Switch”.

Note:

The Card ID function only supports PEX-730(A) and
PISO-730U(-5V)/730AU(-5V).
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Step 3: Shut down and switch off the power to the computer, and then disconnect
the power supply.

Tum eif campuler

Step 4: Remove the cover from the

computer.

Step 5: Select a vacant PCI/PCI Express slot.
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Step 6: Unscrew and remove the
PCl slot cover from the computer
case.

Step 7: Remove the connector cover
from your board. I:

I "l [l

[ T

Step 8: Carefully insert your board into the PCI/PCI Express slot by gently pushing
down on both sides of the board until it slides into the PCl connector.

7
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Step 9: Confirm that the board is correctly inserted in
the motherboard, and then secure your board in place
using the retaining screw that was removed in Step 6.

Step 11: Re-attach any cables, insert the power cord and then switch on the power to

the computer.

Once the computer reboots, follow any
message prompts that may be displayed to
complete the Plug and Play installation

procedure. Refer to Chapter 4 “Software

Installation” for more information.

User Manual, Ver. 4.3, Apr. 2019, PMH-0004-43 Page: 32




PISO-730 Series Card
32-ch Isolated DIO and 32-ch TTL DIO

4. Software Installation

This chapter provides a detailed description of the process for installing the PISO-730 series driver
and how to verify whether the PISO-730 was properly installed. PISO-730 series card can be used on
DOS, Linux and 32/64-bit versions of Windows XP/2003/2008/7/8/10 based systems, and the

drivers are fully Plug &Play (PnP) compliant for easy installation.

4.1 Obtaining/Installing the Driver Installer
Package

The driver installation package for PISO-730 series card can be obtained from the ICP DAS FTP web
site. Install the appropriate driver for your operating system. The location and website addresses for

the installation package are indicated below.

» UniDAQ Driver/SDK (It is recommended to install this driver for new user.)

Operating 32/64-bit Windows XP, 32/64-bit Windows 2003, 32/64-bit Windows 7,
System 32/64-bit Windows 2008, 32/64-bit Windows 8 and 32/64-bit Windows 10
Driver Name UniDAQ Driver/SDK (unidag_win_setup_Xxxxx.exe)

Web site http://ftp.icpdas.com/pub/cd/iocard/pci/napdos/pci/unidag/dll/driver/

To install the UniDAQ driver, follow the procedure described below.
Installing
Procedure Step 1: Double-click the UniDAQ_Win_Setupxxx.exe icon to begin the installation
process.
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Installation
Procedure

Step 2: When the “Welcome to the ICP DAS UniDAQ Driver Setup Wizard” screen is
displayed, click the “Next>" button to start the installation.

Step 3: On the “Information” screen, verify that the DAQ board is included in the list of
supported devices, then click the “Next>" button.

Step 4: On the “Select Destination Location” screen, click the “Next>" button to install the
software in the default folder, C:\ICPDAS\UniDAQ.

Step 5: On the “Select Components” screen, verify that the DAQ board is in the list of
device, and then click the “Next>" button to continue.

Step 6: On the “Select Additional Tasks” screen, click the “Next>" button to continue.

Step 7: On the “Download Information” screen, click the “Next>" button to continue.

Step 8: Once the installation has completed, click “No, I will restart my computer later”,
and then click the “Finish” button.

For more detailed information about how to install the UniDAQ driver, refer to Section 2.2
“Install UniDAQ Driver DLL” of the UniDAQ Software Manual, which can be
downloaded from: http:/ftp.icpdas.com/pub/cd/iocard/pci/napdos/pci/unidag/manual/
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» PISO-DIO Series Classic Driver (Recommended to install this driver for have been used

PISO-DIO series boards of regular user)

Operating

System

Windows 95/98/ME, Windows NT, Windows 2000, 32-bit Windows XP,
32-bit Windows 2003, 32-bit Windows Vista, 32-bit Windows 7 and 32-bit Windows 8

Driver Name PISO-DIO Series Classic Driver (PISO-DIO_win_xxxx.exe)
Web site http://ftp.icpdas.com/pub/cd/iocard/pci/napdos/pcilpiso-dio/dll_ocx/driver/
Please follow the following steps to setup software:
Step 1: Double click the PISO-DIO Series Classic Driver to setup it.
Step 2: When the Setup Wizard screen is displayed, click the Next> button.
Step 3: Select the folder where the drivers are to install. The default path is
C:\DAQPro\PISO-DIO. But if you wish to install the drivers to a different location , click the
Installing “Browse...” button and select the relevant folder and then click the Next> button.
Procedure

Step 4: Click the Install button to continue.
Step 5: Select the item “No, | will restart my computer later”, press the Einish button.
For detailed information about how to install the PISO-DIO Classic Driver, refer to the

PISO-DIO Series Classic Driver DLL Software, which can be downloaded from:
http://ftp.icpdas.com/pub/cd/iocard/pci/napdos/pci/piso-dio/manual/
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4.2 PnP Driver Installation

Step 1: Correctly shut down and power off your computer and disconnect the power supply, and
then install your board into the computer. For detailed information about the hardware installation
of PEX/PISO-730 series board, refer to Chapter 3 “Hardware Installation”.

Step 2: Power on the computer and complete the Plug and Play installation.

Note:

More recent operating systems, such as Windows 7/8/10 will automatically detect the new hardware and install
the necessary drivers etc., so Steps 3 to 5 can be skipped.

Step 3: Select “Install the software automatically [Recommended]” and click the “Next>” button.

Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helps you install zoftware for:

MDA QTPIROPER-720 Tsolated Digital 10 Board

If your hardware came with an inzstallation CD
2B or Hoppy disk, inzert it now.

YWhat do you want the wizard to do?

&) nstal the software automatically [Recommended}

() Install from a Tt or specihc location [Advanced)

Click, Mext to continue,

< Back (F Mest » ]‘ Cancel
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Step 4: Click the “Finish” button.

Found New Hardware Wizard

Please wait while the wizard installs the software._.

[TniDAQTPISOPEE-720 Isolated Digital 110 Bosrd

Completing the Found New
Hardware Wizard

=7, =,

Setting a system restore point and backing up old files in
case your spstem needs to be restored in the future.

The wizard haz finished instaling the software for:

[TniDAQTPIROPE-730 Tsolated Digital XD Boand

< Back Mest »

Click Finizh to cloge the wizard.

Step 5: Windows pops up “Found New Hardware” dialog box again.

i) Found New Hardware E

Wour new hardware is installed and ready to use,
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4.3 Verifying the Installation

To verify that the driver was correctly installed, use the Windows Device Manager to view and
update the device drivers installed on the computer, and to ensure that the hardware is operating
correctly. The following is a description of how access the Device Manager in each of the major
versions of Windows. Refer to the appropriate description for the specific operating system to verify
the installation.

4.3.1 Accessing Windows Device Manager
> Windows 95/98/ME

Step 1: Either right-click the “My Computer” icon on the desktop and then click “Properties”, or
open the “Control Panel” and double-click the “System” icon to open the System Properties dialog
box.

Step 2: In the System Properties dialog box, click the “Device Manager” tab.

Device Manager [BHardware Profiles | Performance

Microzoft Wity
Second Edition
4102222 &

Favortez  Help

Registered to: n
Calvin M %

25614-OEM-0070142- 46964 e o CFp R

Computer: .,-“
Geruinelntel %

Pentium(r] || Proceszor Keyboard Modems Mouse Multimedia

g n o9

ODBCData  Passwords Power
ources [32bit] b anagement

PFrinters Fegional Sounds Spstem
Settingz

Microsoft Home % @
Technical Suppaort
Telephony Uszers Whware Tools
|F'rovides Iy Compuiter

| P3IE 959 PM
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> Windows 2000/XP

Step 1: Click the “Start” button and then point to “Settings” and click “Control Panel”.
Double-click the “System” icon to open the “System Properties” dialog box.

Step 2: Click the “Hardware” tab and then click the “Device Manager” button.

System Properties

Remote
Advanced

| System Restare " Automatic Lpd;
] Hardware

| General " Computer Mame

Add Hardware “Wizard
i The &dd Hardware “Wizard helps vou inztall hardware.

[ Add Hardware ‘wWizard ]

Dewice b anager

The Device Manager liztz all the hardware devices installed
on your computer. Uze the Device Manager to change the
properties of any device.

[ Diriver Signing ] mce tanager

> Windows Server 2003

Step 1: Click the “Start” button and point to “Administrative Tools”, and then click the “Computer
Management” option.

Step 2: Expand the “System Tools” item in the console tree, and then click “Device Manager”.

Adminisiralor

g Manage Your Server
ﬂ Command Prompt

@ Certification Autharity
e !
.f: /| :" Windows Explorer : % Chuster Administrator

B Motepad uker Managemenkt
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> Windows 7/10

Step 1: Click the “Start” button, and then click “Control Panel”.
Step 2: Click “System and Maintenance”, and then click “Device Manager”.

Alternatively, Control Panel (3)

Step 1: Click the “Start” button. | i Device Manager

Step 2: In the Search field, type %3 View devices and printers
ﬂ Update device drivers

Device Manager and then press

Enter. p See more results

Note:

Administrator privileges are required for this operation. If you are prompted for an administrator password or
confirmation, enter the password or provide confirmation by clicking the “Yes” button in the User Account
Control message.

> Windows 8

Device Manager
Step 1: To display the Start screen icon from S0,

the desktop view, hover the mouse cursor Computer Management

over the bottom-left corner of screen. Command Prompt

Step 2: Right-click the Start screen icon and Command Prompt (Admin)

then click “Device Manager”. Task Manager

Control Panel

Windows Explorer
Alternatively, press [Windows Key] +[X] to Search
open the Start Menu, and then select Device Run

Manager from the options list.

Desktop
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4.3.2 Check that the Installation

Check that the PEX/PISO-730 series card is correctly listed in the Device Manager window, as
illustrated below.

% Device Manager — O *
File Action View Help
o= | =
] B AT
DAQCard
! [UniDAQIPISO/PEX-T304 Series |solated Digital /O Board

L O LITEELITE

Vo

EH Computer

- Disk drives

& Display adapters
3 Firmware Installation successful
== |DE ATASATAPI controllers

£ Keyboards

. Mice and cther pointing devices
3 Monitors

I Metwork adapters

& Ports (COM & LPT)

= Print queues

ﬁ Processors

l Software devices

ﬂ Sound, video and game controllers

& Storage controllers
= System devices

i Universal Senal Bus controllers

ﬁ VEX Multi-port serial Card Extension

R N . A T Y T Y Y L N T T T Y

User Manual, Ver. 4.3, Apr. 2019, PMH-0004-43 Page: 41




PISO-730 Series Card
32-ch Isolated DIO and 32-ch TTL DIO

5. Board Testing

This chapter provides detailed information about the “Self-Test” process, which is used to confirm
that the PEX/PISO-730 series card is operating correctly. Before beginning the “Self-Test” process,
ensure that both the hardware and driver installation procedures are fully completed. For detailed

information about the hardware and driver installation, refer to Chapter 3 “Hardware Installation”

and Chapter 4 “Software Installation”.

5.1 Self-test Wiring

5.1.1 Non-isolation DIO Test Wiring

Before beginning the “self-test”, ensure that the following items are available:
M A CA-2002 (optional) cable
(Optional, Website: http://www.icpdas.com/products/Accessories/cable/cable selection.htm)

Step 1: Use the CA-2002 cable to connect the CON2 with CON3 on your card.
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5.1.2 Isolation DIO Test Wiring

Before beginning the “self-test”, ensure that the following items are available:

M A DN-37 (optional) Terminal Board

(Optional, Website:

http://www.icpdas.com/root/product/solutions/pc_based io board/daughter boards/dn-37.html)

M A CA-3710 (optional) Cable
(Optional, Website: http://www.icpdas.com/products/Accessories/cable/cable selection.htm)

M Exterior power supply device.

Step 1: Connect the DN-37 to the CON1 connector on your card using the CA-3710 cable.

.......

DN-37 /0 @

CONNECTOR @mﬁ

BLOCK

A N N N R e e G A e
OEEEEROOERE

— T
U )
ARG

r: ¥ ' % ' T [, ' ' T g o
M M I I aaano
. .L"'.l. R - ‘. ke, 1..‘.-.\.-.\.-. .n"..l.. "".n"
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PEX/PISO-730 Series

Note:

The DI can accept external voltages refer to Section 2.2.4 “Isolation DI Port Architecture (CON1)” for more
detail information.

» The External Power (+9Vbc to +30VDpc) Wiring for PEX-730/P1ISO-730(U):

Step 2: Connect the IDI (0-15) with IDO (0-15).
(Pin1 connects to Pinll ... ... Pin27 connects to Pin37)

Step 3: External Power +24 V connect to EPWR1 (Pin10) and EPWR2 (Pin19).
External Power +24 V connect to EI.COM1 (Pin09) and EI.COM2 (Pin28).
External Power GND connect to IGND (Pin29).

External
Power Supply

seananiszznll

20 21 22 23 24 25 26 27 25 29 30 31 32 33 34 35 36 37

(SO0 000 05000000000

SNSNSNESONSNENSNSNG

9 10 11 12 13 14 15 16 17 18 19

4??AAAAA 4*TTT
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» The External Power (+5VDc to +12Vpc) Wiring for PISO-730U-5V:

Step 2: Connect the IDI (0-15) with IDO (0-15).
(Pin1 connects to Pinll ... ... Pin27 connects to Pin37)

Step 3: External Power +5 V connect to EPWR1 (Pin10) and EPWR2 (Pin19).
External Power +5 V connect to EI.COM1 (Pin09) and EI.COM2 (Pin28).
External Power GND connect to IGND (Pin29).

External
Power Supply

*vvvvyvv V‘lll

Y
20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37

(0000000900000

[ceeeeeee0oeceeeeeed

9 10 11 12 13 14 15 16 17 18 19

+¢?AAAAA 4fTTT
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PEX/PISO-730A Series

Note:

The DI can accept external voltages refer to Section 2.2.4 “Isolation DI Port Architecture (CON1)” for more
detail information.

» The External Power (+9Vbc to +30Vbpc) Wiring for PEX-730A and
PISO-730A/730AU:

Step 2: Connect the IDI (0-15) with IDO (0-15).
(Pin1 connects to Pinll ... ... Pin27 connects to Pin37)

Step 3: External Power +24 V connect to EPWR1 (Pin10) and EPWR2 (Pin19).
External Power GND connect to E..COM1 (Pin09), _EI.COM2 (Pin28) and IGND (pin29).

External
Power Supply

‘vvvv vv*'illl

20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37

(00000000 0000000000)

[eeeeeeee 0000000

9 10 11 12 13 14 15 16 17 18 19

+f?AAAAA +fTTTTA
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» The External Power (+5VDc to +12Vbc) Wiring for PISO-730A-5V/730AU-5V:

Step 2: Connect the IDI (0-15) with IDO (0-15).
(Pin1 connects to Pinll ... ... Pin27 connects to Pin37)

Step 3: External Power +5 V connect to EPWR1 (Pin10) and EPWR2 (Pin19).
External Power GND connect to E..COM1 (Pin09), _EI.COM2 (Pin28) and IGND (pin29).

External Power Supply

" GND <
S 15V

$vvvvvvv V‘lll

20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37

SISSSNSNSNNNENSNENEIN

CREREEESRNEERIERERERS

TSN SV S S St 4$TT
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5.2 Launch the Test Program

The following example use UniDAQ driver to perform self-test. If you install the PISO-DIO series
classic driver, refer to Quick Start Guide of the PISO-730 series
(http://ftp.icpdas.com/pub/cd/iocard/pci/napdos/pci/piso-dio/manual/quickstart/classic/)

to execute the self-test.

Step 1: Double-click the UniDAQ Utility software. The UniDAQ Utility will be placed in the default
path “C:\ICPDAS\UniDAQ\Driver” after completing installation.

“~ v P <« |[CPDAS » UniDAQ » driver » w Search driver 0
Manual 2 — [
PCle-51x8 5 f@% i - t[ b
PCI-M312EU DLL Cardiobdsy  dpinstbdex  Instinfexe  UniDAQunf  UniDAQS4.

) 5 e sy
@ OneDrive — e I
i r ="

! This PC

j 3D Objects UniDAQX.c  UniDAQX.c  UniDACKt UniDACkE

I Desktop ca o b «cat

! = 5=
Documents ‘,(/ AT
Downloads
7 ICP DAS UniDAQ DAQ Card...  — O X

Step 2: Confirm that your card has been successfully
installed in the Host system. Note that the device number
starts from 0.

Step 3: Click the “TEST” button to start the test.

Note:

The PEX-730 software is fully compatible with the PISO-730 series
software.
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Step 4: Get DIO function test result.

1. Click the “Digital Output” tab.

2. Select the “Port0” from the “Port Number” drop-down options.

Note: Port0/1 is isolated Digital Input/Output (IDI/IDO), Port2/3 is non-isolated Digital Input/Output (DI/DO).
3. Check the checkboxes for channels 0, 2, 4 and 6.

@ 0PISO-730 (CARD ID:F) o - O %

Analog Input T.ﬁ.naloggutputT Digital [nput I’Qigilall]utput' Timera’gountelT MISC.

76 5 4@ 3 2 1 0
CCICIECICIED @) oni)
(6 orFio)

(2]
Port Number Io .l HEX |55

4. Click the “Digital Input” tab.
5. Select the “Port0” from the “Port Number” drop-down options.

6. The DI indicators will turn black when the corresponding DO channel 0, 2, 4 and 6 are ON.
Note: Port0/1 IDI is the reverse logic, so the red light means low status (Logic 0) and the black light means high
status (Logic 1).

F 0 PISO-730 (CARD ID:F)e - O *
T Digital Dutput T Timera’gounterT MISC.

Analag [hput T Analog Dutput

7 6 5 4@z 2 1 0

VOO VOO e
GOFF(O)

(5}
Fort Number |m .l HEX IM
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6. 1/0 Control Register

6.1 How to Find the I/0 Address

During the power-on stage, the Plug and Play BIOS will assign an appropriate I/O address to each
PEX/PISO-730 series card installed in the system. Each board includes four fixed ID numbers that are

used to identify the board, and are indicated below:

Table 6-1:
| PISO-730 PISO-730
ﬁ (Rev1.0~2.0) (Rev 2.3)
Vendor ID OxE159 OxE159 OxE159 OxE159
Device ID 0x02 0x01 0x01 0x01
Sub-Vendor ID 0x80 0xCA80 0xCA80 0xCA80
Sub-Device ID 0x08 0x00 0x00 0x00
Sub-Aux ID 0x40 0x40 0x40 0x40
Table 6-2:
PISO-730A PISO-730A PISO-730AU(-5V) | PEX-730A
- (Rev 2.0) (REVER)! (Rev 4.1) (Rev 1.3)
Vendor ID OxE159 OxE159 OxE159 OxE159
Device ID 0x02 0x01 0x01 0x01
Sub-Vendor ID 0x80 0x62FF 0x62FF 0x62FF
Sub-Device ID 0x08 0x00 0x00 0x00
Sub-Aux ID 0x80 0x80 0x80 0x80
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We provide all necessary functions as follows:

1. PIO_Driverlnit(&wBoard, wSubVendor, wSubDevice, wSubAux)

2. PIO_GetConfigAddressSpace(wBoardNo,*wBase,*wlrq, *wSubVendor,*wSubDevice, *wSubAux,
*wSlotBus, *wSlotDevice)

3. Show_PIO_PISO(wSubVendor, wSubDevice, wSubAux)

All functions are defined in PISODIO.H. Refer to Section 6.3 “The /O Address Map” for more

information. The important driver information is given as follows:

B Allocated resource information:

e  wBase : BASE address mapping in this PC
e wirq: Allocated IRQ channel number of this board in this PC

B PIO/PISO identification information:

e wSubVendor: subVendor ID of this board
e  wSubDevice: subDevice ID of this board
e  wSubAux: subAux ID of this board

B PC’s physical slot information:

e  wSlotBus: The bus number of the slot used by this board.

e  wSlotDevice: The device number of the slot used by this board.

The PIO_PISO.EXE utility will detect and show all PIO/PISO cards installed in this PC. Refer to Section
6.1.1 “PIO_PISO.EXE Utility for Windows” for more information.
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6.1.1 PIO_PISO.EXE Utility for Windows

The PIO_PISO.EXE is valid for all PIO/PISO cards. This program shows all PCI hardware ID regarding
the PIO and PISO series DAQ cards. It is useful to test if the card Plug & Play successfully when the
computer bootup. If the PIO or PISO series card does not shown in the screen correctly, please try
to use another PCl slot and try again.

The user can execute the PIO_PISO.EXE to get the following information:

® List all PIO/PISO cards installed in this PC

® List all resources allocated to every PIO/PISO cards

® List the wSlotBus and wSlotDevice for specified PIO/PISO card identification. (refer to Section
6.2 “The Assignment of 1/O Address” for more information about the assignment of I/0
Address)

The PIO_PISO.exe utility is located on the web site as below and is useful for all PISO-DIO series
boards. http://ftp.icpdas.com/pub/cd/iocard/pci/napdos/pci/utility/win32/pio_piso/

?ﬁ ICP DAS PCl Based I/O Card Utility[Ver 3.0.0.214] — O =
Pleass sslect one of the device to show the detail information.

SubVen SubDev AUX BoardHame(Versoin)

" e b Port 1.0 Tool

e e address Value(HEX)

. SETT : Width
=tal niformation @ g O1s 032 ‘
Board Hame PISO-730 w2

Sy=sten(0S) Windows 2000 =s=erie=s(=x64)

450 000000000

Driver Switch Tool
® UniDAQ Driver-SDE
(JClassic Driver-SDK

Change Driwver
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6.1.2 PIO_PISO.EXE Utility for DOS

The PIO_PISO.EXE for DOS is contained in:

@ http://ftp.icpdas.com/pub/cd/iocard/pci/napdos/pcilutility/dos/

The PIO_PISO program source is given as follows:

/* */
/* Find all PIO_PISO series cards in this PC system */
/* step 1 : plug all PIO_PISO cards into PC &
/* step 2 : run PIO_PISO.EXE i
/* */

#include "PIO.H"

WORD wBase,wlrq;
WORD wBase2,wlrqg2;

int main()

{

int i,,j1,j2,j3,j4,k,jj,dd,j11,j22,j33,j44;

WORD wBoards,wRetVal;

WORD wSubVendor,wSubDevice,wSubAux,wSlotBus,wSlotDevice;
charc;

float ok,err;

clrscr();

wRetVal=PIO_Driverlnit(& wBoards,0xff,0xff,0xff);  /*for PIO-PISO */
printf("\nThrer are %d PIO_PISO Cards in this PC",wBoards);

if (wBoards==0 ) exit(0);

printf("\n ");
for(i=0; i<wBoards; i++)
{
P1O_GetConfigAddressSpace(i,&wBase,&wlrg,&wSubVendor,
&wSubDevice,&wSubAux,&wSlotBus,&wSlotDevice);

printf("\nCard_%d:wBase=%x,wIrq=%x,sublD=[%x,%Xx, %Xx],
SlotID=[%x,%x]",i,wBase,wlrg,wSubVendor,wSubDevice,
wSubAux,wSlotBus,wSlotDevice);

printf(" --> "
ShowPioPiso(wSubVendor,wSubDevice,wSubAux);

}

PIO_DriverClose();
}
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6.2 The Assignment of /O Address

The Plug and Play BIOS will assign the proper I/O address to a PIO/PISO series card. If there is only
one PIO/PISO card, the user can identify the card as card_0O. If there are two PIO/PISO card s in the
system, it is very difficult to identify which board is card_0. The software driver can support a
maximum of 16 cards. Therefore, the user can install 16 PIO/PSIO series cards onto one PC system.
The methods used to find and identify card_0 and card_1 is demonstrated below.

The simplest way to identify which card is card_0 is to use wSlotBus and wSlotDevice in the

following manner:

Step 1: Remove all PEX/PISO-730 series card from the PC.

Step 2: Install one PEX/PISO-730 series card into the PC’s PCI_slot1, run PIO_PISO.EXE. Then record
the “wSlotBus1” and “wSlotDevicel” information in the “Locating/Resource” area.

Step 3: Remove all PEX/PISO-730 series card from the PC.

Step 4: Install one PEX/PISO-730 series card into the PC’s PCI_slot2 and run PIO_PISO.EXE. Then
record the “wSlotBus1” and “wSlotDevicel” information in the “Locating/Resource” area.

Step 5: Repeat Steps(3) and (4) for every PCl_slot and record all information from “wSlotBus1” and

“wSlotDevicel”.
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The records may look similar to the table follows: Table 6-3
_ Locating/Resource
PC’s PCI Slot ;
wSlotBus (Bus#) wSlotBus (Device#)
Slot 1 0 0x07
Slot 2 0 0x08
Slot_3 0 0x09
Slot_4 0 0x0A
PCI-BRIDGE
Slot 5 1 0x0A
Slot_6 1 0x08
Slot_7 1 0x09
Slot_8 1 0x07

The above procedure will record all the “wSlotBus” and “wSlotBus” information on a PC. These
values will be mapped to this PC’s physical slot and this mapping will not be changed for any
PIO/PISO cards. Therefore, this information can be used to identify the specified PIO/PISO card by

following steps:

Stepl: Using the “wSlotBus” and “wSlotDevice” information from Table 6-4.

Step2: Enter the board number into PIO_GetConfigAddressSpace(...) function to get the
information for a specific card, especially the “wSlotBus” and “wSlotDevice” details.

Step3: Identify the specific PIO/PISO card by comparing the data of the “wSlotBus” and
“wSlotDevice” from Stepl and Step2.

Note:

Normally the card installed in slot 0 is card0 and the card installed in slot1 is cardl for PIO/PISO series cards.
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6.3 The 1/0 Address Map

The I/O address of the PIO/PISO series card is automatically assigned by the main board ROM BIOS.
The 1I/O address can also be re-assigned by the user, but it is strongly recommended that the I/0
address is not changed by user. The Plug and Play BIOS will assign an appropriate 1/0O address to
each PIO/PISO series card. The 1/O addresses of the PEX/PISO-730 series card are as follows, and are

based on the base address of each card.

Address

Read

Write

wBase+0x0 RESET\ Control Register RESET\ Control Register
wBase+0x2 AUX Control Register AUX Control Register
wBase+0x3 AUX Data Register AUX Data Register
wBase+0x5 INT Mask Control Register INT Mask Control Register
wBase+0x7 AUX Pin Status Register AUX Pin Status Register
wBase+0x2a INT Polarity Control Register INT Polarity Control Register
wBase+0xc0 IDIO ~ IDI7 IDOO ~ IDO7
wBase+0xc4 IDI8 ~ IDI15 IDO8 ~ IDO15
wBase+0xc8 DIO ~ DI7 DOO0 ~ DO7

wBase+0xcc DI8 ~ DI15 DO8 ~ DO15
wBase+0xd0 Read IDO 0 ~ IDO7 Readback -

wBase+0xd4 Read IDO 8 ~ IDO15 Readback -

wBase+0xd8 Read DO 0 ~ DO7 Readback -

wBase+0xdc Read DO 8 ~ DO15 Readback -

wBase+0xf0 Read Card ID -

wBase+0xfc Read version number -

Note:

Refer to Section 6.1 “How to Find the I/O Address” for more information about wBase.
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6.3.1 RESET)\ Control Register

(Read/Write): wBase+0x0

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1 Bit O

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

RESET\

When the PC is first powered-up, the RESET\ signal is in Low state. This disables all DIO operations.
Please set the RESET\ signal to High state before issuing any DIO command.

/* RESET\ = High - all D/I/O are enable now */
/* RESET\ =Low = all D/I/O are disable now */

outportb(wBase,1);
outportb(wBase,0);

6.3.2 AUX Control Register

(Read/Write): wBase+0x2

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit O

Aux7

Aux6

Aux5

Aux4

Aux3

Aux2

Aux1

Aux0

Aux?=0-> this Aux is used as a DI
Aux?=1-> this Aux is used as a DO

When the PCis first powered-on, all Aux? signals are in Low-state. All Aux? are designed as DI for all
PIO/PISO series. Please set all Aux? in DI state.
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6.3.3 AUX Data Register

(Read/Write): wBase+0x3

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

Aux7 Aux6 Aux5 Aux4 Aux3 Aux2 Aux1 Aux0

When the Aux? is used as a DO, this register controls the output state. This register has been
designed for future extensions, so please don try to control this register now.

6.3.4 INT Mask Control Register

(Read/Write): wBase+0x5
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O

0 0 0 0 0 0 EN1 EN2

ENO/1=0 - Disables INT_CHAN_0/1 as a interrupt signal (default)
ENO/1=1 -> Enables INT_CHAN_0/1 as a interrupt signal

For example:

outportb(wBase+5,0); // disable all interrupts
outportb(wBase+5,1); // enable interrupt of INT_CHAN_O
outportb(wBase+5,2); // enable interrupt of INT_CHAN_1
outportb(wBase+5,3); // enable all two channels of interrupt

Refer to the following demo program for more information:

Section 7.2.3 “DEMO0O3.C" —> For INT_CHAN_O only (initial high state)
Section 7.2.4 “DEMOA4.C" -> For INT_CHAN_O only (initial low state)
Section 7.2.5 “DEMO5.C” -> For multi-channel interrupts sources
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6.3.5 AUX Status Register

(Read/Write): wBase+0x7

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

Aux7 Aux6 Aux5 Aux4 Aux3 Aux2 Aux1 Aux0

Aux0=INT_CHAN_O, Aux1=INT_CHAN_1, Aux7~4=Aux-ID. Refer to Section 6.1 “How to Find the 1/O
Address” for more information. The Aux0~1 are used as interrupt sources. The interrupt service

routine has to read this register for interrupt source identification. Refer to Section 2.3 “Interrupt

Operation” for more information.

6.3.6 Interrupt Polarity Control Register

(Read/Write): wBase+0x2a

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

0 0 0 0 = = INV1 INVO

INVO/1=0 -> Selects the inverted signal from INT_CHAN_0/1
INVO/1=1 -> Selects the non-inverted signal from INT_CHAN_0/1

For example:

outportb(wBase+0x2a,0); /* select the inverted input from all 2 channels ~ */

outportb(wBase+0x2a,3); /* select the non-inverted input from all 2 channels */

outportb(wBase+0x2a,2); /* select the inverted input of INT_CHAN_ 0 */
/* select the non-inverted input of INT_CHAN_1  */

Refer to Section 2.3 “Interrupt Operation” for more information.
Refer to Section 7.2.5 “DEMOS5.C” for more information.
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6.3.7 1/0 Data Register

(Read/Write): wBase+0xc0

Bit 7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
IDI7 IDI6 IDI5 IDI4 IDI3 IDI2 IDI1 IDIO
(Read/Write): wBase+0xc4
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
IDI15 IDI14 IDI13 IDI12 IDI11 IDI10 IDI9 IDI8
(Read/Write): wBase+0xc8
Bit 7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
DI7 DI6 DIS DI4 DI3 DI2 DI1 DIO
(Read/Write): wBase+0xcc
Bit 7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
DI15 DI14 DI13 DI12 DI11 DI10 DI9 DI8
For example:

/* Writes Oxff to IDOO ~ IDO7 */
/* Reads states from IDIO ~ IDI7 */

outportb(wBase+0xc0,0xff);

DiValue=inportb(wBase+0xc0);

/* Writes 0x55 to DOO ~ DO7 */
/* Reads states from DI8 ~ DI15 */

outportb(wBase+0xc8,0x55);

DiValue=inportb(wBase+0xcc);
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6.3.8 DO Readback Register

(Read): wBase+0xd0
Bit 7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
IDO7 IDO6 IDO5 IDO4 IDO3 IDO2 IDO1 IDOO

(Read): wBase+0xd4
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
IDO15 IDO14 IDO13 IDO12 IDO11 IDO10 IDO9 IDO8

(Read): wBase+0xd8
Bit 7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
DO7 DO6 DO5 DO4 DO3 D02 DO1 DOO

(Read): wBase+0xdc

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
DO15 DO14 DO13 DO12 DO11 DO10 DO9 DO8
For example:
DiValue=inportb(wBase+0xd0); /* Reads states from IDO0~IDO7 */
DiValue=inportb(wBase+0xd4); /* Reads states from IDO8~IDO15 */
DiValue=inportb(wBase+0xd8); /* Reads states from DO0O~DO7 */
DiValue=inportb(wBase+0xdc); /* Reads states from DO8~D0O15 */
Note:

The DO Readback function is only supported by the PISO-730U(-5V), PISO-730U(-5V), PEX-730A
and PEX-730.
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6.3.9 Card ID Register
(Read): wBase+0xf0
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
- - - - ID3 ID2 ID1 IDO
For example:
wCardID = OxOF & inportb(wBase+0xf0); /* read Card ID */
Note:
The Card ID function is only supported by the PISO-730U(-5V), PISO-730AU(-5V), PEX-730A and
PEX-730.
6.3.10 Version Number Register
(Read): wBase+0xfc
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Ver7 Ver6 Ver5 Ver4d Ver3 Ver2 Verl Ver0
For example:
Ver_No = inportb(wBase+0xfc); /* read version number*/
Note:
The version number function is only supported by the PISO-730U(-5V), PISO-730AU(-5V),
PEX-730A and PEX-730.
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7. Demo Programs

7.1 Demo Program for Windows

All demo programs will not work properly if the DLL driver has not been installed correctly. During
the DLL driver installation process , the install-shields will register the correct kernel driver to the
operation system and copy the DLL driver and demo programs to the correct position based on the
driver software package you have selected (32/64-bit Windows XP/2003/2008/7/8/10). Once driver
installation is complete, the related demo programs and development library and declaration
header files for different development environments will be presented as follows.

» Demo Program for PISO-DIO Series Classic Driver

The demo program is contained in:

http://ftp.icpdas.com/pub/cd/iocard/pci/napdos/pci/piso-dio/dll ocx/demo/

4 BCB4 - forBorland C™ Builder 4 4 Delphi4 - for Delphi 4

PISODIO.H = Header files PISODIO.PAS = Declaration files
PISODIO.LIB = Linkage library for BCB only

4 VvC6 - forVisualC™ 6 4 VB6 - for Visual Basic 6
PISODIO.H = Header files PISODIO.BAS - Declaration files
PISODIO.LIB = Linkage library for VC only

4 VBVB6 - for Visual Basic 6 4 CSharp2005 - for C#.NET2005
PISODIO.vb = Visual Basic Source files PISODIO.cs = Visual C# Source files
VC6 - for Visual C™ 6

For detailed information about the DLL function of the PISO-730 series card, please refer
to PISO-DIO series classic dll software manual
(http://ftp.icpdas.com/pub/cd/iocard/pci/napdos/pci/piso-dio/manual/)
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» Demo Program for UniDAQ Driver

The demo program is contained in:

@ http://ftp.icpdas.com/pub/cd/iocard/pci/napdos/pci/unidag/dll/demo/
“4 BCB6 -> forBorland C™ Builder 6 %4  Delphi6 - for Delphi 6
UniDAQ.H = Header files UniDAQ.PAS = Declaration files

UniDAQ.LIB = Linkage library for BCB only

4 VB6 - for Visual Basic 6 4  CSharp2005 -> for C#.NET2005
UniDAQ.BAS = Declaration files UniDAQ.cs = Visual C# Source files

4 VC6 - forVisualC™ 6 4 VB.NET2005 - for VB.NET2005
UniDAQ.H = Header files UniDAQ.vb = Visual Basic Source files

UniDAQ.LIB > Linkage library for VC only

4 VC.NET2005 - for VC.NET2005 (32-bit) 4 VC.NET2005 -> for VC.NET2005 (64-bit)
UniDAQ.H = Header files UniDAQ.H = Header files
UniDAQ.LIB = Linkage library for VC only UniDAQ.LIB = Linkage library for VC only

For detailed information about the DLL function and demo program of the UniDAQ,
please refer to UniDAQ dll software manual
(http://ftp.icpdas.com/pub/cd/iocard/pci/napdos/pci/unidag/manual/)
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7.2 Demo Program for DOS

The demo program is contained in:
>  For PEX-730, PISO-730U(-5V) and PISO-730:
" http:/ftp.icpdas.com/pub/cd/iocard/pci/napdos/pci/piso-dio/dos/730/

»  For PEX-730A, PISO-730AU(-5V) and PISO-730A:
http:/ftp.icpdas.com/pub/cd/iocard/pci/napdos/pci/piso-dio/dos/730a/

\TC\*.* = for Turbo C 2.xx or above
\MSC\*.* = for MSC 5.xx or above
\BC\*.* - for BC 3.xx or above

¢ & P

\TC\LIB\*.* - for TC Library
\TC\DEMO\*.* - for TC demo program
\TC\DIAG\*.* - for TC diagnostic program

¢ & @

\TC\LIB\Large\*.* - TC Large Model Library
\TC\LIB\Huge\*.* - TC Huge Model Library File
\TC\LIB\Large\PIO.H - TC Declaration File
\TC\LIB\Large\TCPIO_L.LIB - TC Large Model Library File
\TC\LIB\Huge\PIO.H - TC Declaration File
\TC\LIB\Huge\TCPIO_H.LIB - TC Huge Model Library File

LR R

\MSC\LIB\Large\PIO.H - MSC Declaration File
\MSC\LIB\Large\MSCPIO_L.LIB - MSC Large Model Library File
\MSC\LIB\Huge\PIO.H - MSC Declaration File
\MSC\LIB\Huge\MSCPIO_H.LIB = MSC Huge Model Library File

¢ &b P
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4 \BC\LIB\Large\PIO.H - BC Declaration File
4 \BC\LIB\Large\BCPIO_L.LIB - BC Large Model Library File
4 \BC\LIB\Huge\PIO.H - BC Declaration File
4 \BC\LIB\Huge\BCPIO_H.LIB - BC Huge Model Library File

For detailed information about the DLL function of the DOS, please refer to PISO-DIO
series classic dll software manual
(http://ftp.icpdas.com/pub/cd/iocard/pci/napdos/pci/piso-dio/manual/)
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7.2.1 Demo1: DO Demo

/* */
/* DEMO1.C: D/O demo */
/* step 1: connect CON3 to DB-16R &/
/* step 2: run DEMO1.EXE =
/* */
#tinclude "PIO.H"

void piso_730_do(long IDoValue);

void piso_730_ido(long IDoValue);

WORD wBase,wlrg;

int main()

{

int i,j,k1,k2,11,12,jj,dd,j1,i1,j2,i2;

WORD wBoards,wRetVal,t1,t2,t3,t4,t5;

WORD wSubVendor,wSubDevice,wSubAux,wSlotBus,wSlotDevice;
long |IOutPad1,l0utPad2;

charc;

clrscr();
/* step 1: find address-mapping of PIO/PISO cards &
wRetVal=PIO_Driverlnit(& wBoards,0x80,0x08,0x40); /* for PEX-730/PISO-730U/PISO-730(-5V) */
,0x80); /* for PISO-730A(-5V) */
printf("\nThere are %d PISO-730/730A Cards in this PC",wBoards);
if (wBoards==0) exit(0);
printf("\n--------------- The Configuration Space --------------- ");
for(i=0; i<wBoards; i++)
{
PIO_GetConfigAddressSpace(i,&wBase,&wlrg,&wSubVendor,&wSubDevice,
&wSubAux,&wSlotBus,&wSlotDevice);
printf("\nCard_%d: wBase=%x,wlrq=%x,sublD=[%x,%x,%x],Slot|D=
[%x,%x]",i,wBase,wlrg,wSubVendor,wSubDevice,wSubAux,
wSlotBus,wSlotDevice);

printf(" -->");
ShowPioPiso(wSubVendor,wSubDevice,wSubAux);
}
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PIO_GetConfigAddressSpace(0,&wBase,&wlrg,&t1,&t2,&t3,&t4,&t5);
/* step 2: enable all D/I/O port &/
outportb(wBase,1); /* enable D/I/O */

printf("\n\n");
IOutPad1=1;
I0utPad2=0x8000;
for(;;)
{
gotoxy(1,6);
piso_730_do(lOutPad1);
printf("\nOutput DO[0..15] = [%4Ix]",|IOutPad1);
piso_730_ido(lOutPad2);

printf("\nOutput IDO[0..15] = [%4Ix]",|0utPad2);
delay(12000);

IOutPad1=((lIOutPad1<<1)&O0xffff);
IOutPad2=((lIOutPad2>>1)&0xffff);

if (IOutPad1==0) {IOutPad1=1;I0utPad2=0x8000;}
if (kbhit()!=0) break;
}

PIO_DriverClose();

}

/* */
void piso_730_do(long IDoValue)

{

outportb(wBase+0xc8,(IDoValue&0xff));
outportb(wBase+0xcc,((IDoValue>>8)&0xff));

}

/* */
void piso_730_ido(long IDoValue)

{

outportb(wBase+0xc0,(IDoValue&0xff));
outportb(wBase+0xc4,((IDoValue>>8)&0xff));

3
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7.2.2 Demo2: DIO Demo

/* */
/* DEMO2.C: D/I/0 demo */
/* step 1: connect DOJ0..15] to DI[0..15], &7
/* IDO[0..15] to IDI[0..15] */
/* step 2: run DEMO2.EXE */
/* */
#tinclude "PIO.H"

long piso_730_di(void);

long piso_730_idi(void);

WORD wBase,wlrq;

int main()

{

int i,j,kk1,k2,11,12,jj,dd,j1,i1,j2,i2;

WORD wBoards,wRetVal,t1,t2,t3,t4,t5;

WORD wSubVendor,wSubDevice,wSubAux,wSlotBus,wSlotDevice;
long |IOutPad1,l0utPad2,linPad1l,linPad2;

charc;

clrscr();

/* step 1: find address-mapping of PIO/PISO cards Y
/* step 2: enable all D/I/O port =
outportb(wBase,1); /* enable D/1/O */

I0utPad1=0x0001;
|OutPad2=0x8000;
for(;;)
{gotoxy(1,8);
piso_730_do(lOutPad1);
linPad1=piso_730_di();
piso_730_ido(IOutPad2);
delay(10000);
lInPad2=piso_730_idi();
printf("\n DO[0..15]=[%4Ix] ,  DI[0..15]=[%4Ix]",|0utPad1,linPad1);
printf("\nIDO=[%4Ix],!IDI=[%4Ix]",|OutPad2,(~lInPad2 &0xffff));
|OutPad1=(I0utPad1<<1)&0xffff;
|OutPad2=(IOutPad2>>1)&0xffff;
if (IOutPad1==0) IOutPad1=1;
if (IOutPad2==0) IOutPad2=0x8000;
if (kbhit()!=0) break;
}
PIO_DriverClose();

}
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/* */
long piso_730_di(void)

{

long IDiValue;

IDiValue=(inportb(wBase+0xcc)<<8);
IDiValue=(IDiValue| (inportb(wBase+0xc8)))&0xffff;
return(IDiValue);

}

/* */
long piso_730_idi(void)

{

long IDiValue;

IDiValue=(inportb(wBase+0xc4)<<8);
IDiValue=(IDiValue| (inportb(wBase+0xc0)))&O0xffff;
return(IDiValue);

}
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7.2.3 Demo3: Interrupt (DIO initial high)

/* */
/* DEMO3.C: interrupt (DIO initial high) &
/* step 1: DIO to function generator =
/* step 2: run DEMO3.EXE &/
/* */
#tinclude "PIO.H"

#define A1_8259 0x20
#tdefine A2_8259 0xAOQ
#define EOI 0x20

WORD init_high();void interrupt (*oldfunc) ();
static void interrupt irq_service();
int COUNT_L,COUNT_H,irgmask,now_int_state;

void piso_730_do(long IDoValue);
long piso_730_di(void);
void piso_730_ido(long IDoValue);
long piso_730_idi(void);

WORD wBase,wlrq;

int main()

{

int i,j,kk1,k2,11,12,jj,dd,j1,i1,j2,i2;

WORD wBoards,wRetVal,t1,t2,t3,t4,t5;

WORD wSubVendor,wSubDevice,wSubAux,wSlotBus,wSlotDevice;
charc;

clrscr();
/* step 1: find address-mapping of PIO/PISO cards &

/* step 2: enable all D/1/0 port =
outportb(wBase,1);  /* enable D/1/O */
init_high();
printf("\n\n***** show the count of Low_pulse *****\n");
for(;;)

{

gotoxy(1,8);

printf("\nCOUNT_L=[%5d]",COUNT_L);

if (kbhit()!=0) break;

disable();
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outportb(wBase+5,0); /* disable all interrupt */
if (wlrg<8)

{

setvect(wlrg+8,oldfunc);

}

else
{
setvect(wlrg-8+0x70,0ldfunc);
}
PIO_DriverClose();
}
/* */
WORD init_high()
{
DWORD dwVal;

disable();
outportb(wBase+5,0); /* disable all interrupt */

if (wlrg<8)
{
oldfunc=getvect(wlrg+8);
irgmask=inportb(A1_8259+1);
outportb(A1_8259+1,irgmask & (0xff A (1 << wirq)));
setvect(wlrg+8, irq_service);

}

else
{
oldfunc=getvect(wlrg-8+0x70);
irgmask=inportb(A1_8259+1);
outportb(A1_8259+1,irgmask & Oxfb);  /* IRQ2 */
irgmask=inportb(A2_8259+1);
outportb(A2_8259+1,irgmask & (Oxff A (1 << (wlrg-8))));
setvect(wlrg-8+0x70, irq_service);

}
outportb(wBase+0x2a,0); /* invert DIO &
now_int_state=0x1; /* now DIO is high  */
outportb(wBase+5,0x1); /* enable DIO interrupt &
enable();

}

User Manual, Ver. 4.3, Apr. 2019, PMH-0004-43 Page: 72




PISO-730 Series Card
32-ch Isolated DIO and 32-ch TTL DIO

7.2.4 Demo4: Interrupt (DIO initial low)

* 5
/* DEMOA4.C: Interrupt (DIO initial low) @
/* step 1: DIO to function generator &
/* step 2: run DEMO4.EXE &
/* */
#include "PIO.H"

#define A1_8259 0x20
#define A2_8259 0xA0
#define EOI 0x20

WORD init_low();
void interrupt (*oldfunc) ();
static void interrupt irq_service();

int COUNT_L,COUNT_H,irgmask,now_int_state;

void piso_730_do(long IDoValue);
long piso_730_di(void);
void piso_730_ido(long IDoValue);
long piso_730_idi(void);

WORD wBase,wlrq;

int main()

{

int i,j,kk1,k2,11,12,jj,dd,j1,i1,j2,i2;
WORD wBoards,wRetVal,t1,t2,t3,t4,t5;

WORD wSubVendor,wSubDevice,wSubAux,wSlotBus,wSlotDevice;

charc;

clrscr();

/* step 1: find address-mapping of PIO/PISO cards &

/* step 2: enable all D/I/O port

outportb(wBase,1); /* enable D/I/O */

init_Low();

printf("\n\n***** show the count of High_pulse *****\n");

for(;;)
{
gotoxy(1,8);

printf("\nCOUNT_H=[%5d]",COUNT_H);

if (kbhit()!=0) break;
}
disable();

*/
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outportb(wBase+5,0); /* disable all interrupt */
if (wlrg<8)

{

setvect(wlrg+8,oldfunc);

}

else
{
setvect(wlrg-8+0x70,0ldfunc);
}
PIO_DriverClose();
}
/* */
WORD init_low()

{
DWORD dwVal;

disable();
outportb(wBase+5,0); /* disable all interrupt */

if (wlrq<8)
{
oldfunc=getvect(wlrg+8);
irgmask=inportb(A1_8259+1);
outportb(A1_8259+1,irgmask & (0xff A (1 << wirq)));
setvect(wlrq+8, irq_service);
}

else
{
oldfunc=getvect(wlrg-8+0x70);
irgmask=inportb(A1_8259+1);
outportb(A1_8259+1,irgmask & Oxfb);  /* IRQ2 */
irgmask=inportb(A2_8259+1);
outportb(A2_8259+1,irgmask & (Oxff A (1 << (wlrg-8))));
setvect(wlrg-8+0x70, irq_service);

}
outportb(wBase+0x2a,1); /* non-invert DIO &7
now_int_state=0x0; /* now DIO is low =
outportb(wBase+5,0x1); /* enable DIO interrupt W
enable();
}
/* */
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void interrupt irg_service()
{
if (now_int_state==1) /* now DIO change to low =
{ /* INT_CHAN_O = IDIO */
COUNT_L++; /* find a low pulse (DIO) Y
if ((inportb(wBase+7)&1)==0) /* DIO still fixed in low )
{ /* need to generate a high pulse */
outportb(wBase+0x2a,1); /* INVO select noninverted input */
now_int_state=0; /* now DIO=low =
}
else now_int_state=1; /* now DIO=High */
}
else /* now DIO change to high */
{ /* INT_CHAN_0O = DIO */
COUNT_H++; /* find a high pulse (DI0) */
if ((inportb(wBase+7)&1)==1) /* DIO still fixed in high */
{ /* need to generate a high pulse */
outportb(wBase+0x2a,0); /* INVO select inverted input */
now_int_state=1; /* now DIO=high */
}
else now_int_state=0; /* now DIO=low */
}
if (wlrq>=8) outportb(A2_8259,0x20);
outportb(A1_8259,0x20);
}
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7.2.5 Demo5: Interrupt (Multi interrupt source)

/* */
/* DEMO5.C: Interrupt (Multi interrupt source) “
[ DIO : initial low, DI1 :initial high =)
- */
/* step 1: connect DIO & DI1 to function generator w

/* step 2: run DEMO5.EXE )

/* */
#include "PIO.H"

#define A1_8259 0x20
#define A2_8259 0xAQ
#tdefine EOI 0x20

WORD init();

void interrupt (*oldfunc) ();

static void interrupt irq_service();

int irgmask,now_int_state,new_int_state,invert,int_c,int_num;
int CNT_L1,CNT_L2,CNT_H1,CNT_H2;

WORD wBase,wlrq;

int main()

{

int i,jk;

WORD wBoards,wRetVal,t1,t2,t3,t4,t5;

WORD wSubVendor,wSubDevice,wSubAux,wSlotBus,wSlotDevice;
charc;

clrscr();
/* step 1: find address-mapping of PIO/PISO cards “Y

/* step 2: enable all D/I/O port &
outportb(wBase,1); /* enable D/I/O */
init();
printf("\n\n***** show the count of High_pulse *****\n");
for(;;)
{
gotoxy(1,8);
printf("\nCNT_L1,CNT_L2=[%5d,%5d]",CNT_L1,CNT_L2);
printf("\nCNT_H1,CNT_H2=[%5d,%5d]",CNT_H1,CNT_H2);
if (kbhit()!=0) break;
}
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disable();
outportb(wBase+5,0); /* disable all interrupt */
if (wlrg<8)
setvect(wlrg+8,oldfunc);
}
else
{
setvect(wlrg-8+0x70,0ldfunc);
}
PIO_DriverClose();
}
/* */
WORD init()
{
DWORD dwVal;
disable();
outportb(wBase+5,0); /* disable all interrupt */
if (wlrq<8)
oldfunc=getvect(wlrg+8);
irgmask=inportb(A1_8259+1);
outportb(Al_8259+1,irgmask & (Oxff A (1 << wirq)));
setvect(wlrq+8, irq_service);
}
else
{
oldfunc=getvect(wlrg-8+0x70);
irgmask=inportb(A1_8259+1);
outportb(Al1_8259+1,irgmask & Oxfb); /* IRQ2 */
irgmask=inportb(A2_8259+1);
outportb(A2_8259+1,irgmask & (0xff A (1 << (wlrg-8))));
setvect(wlrg-8+0x70, irq_service);
}
invert=0x1;
outportb(wBase+0x2a,invert); /* non-invert DIO &
Vi invert DI1 &
now_int_state=0x2; /*now DIOis low =
/* now DI1is high &7
outportb(wBase+5,0x3); /* enable all interrupt =
enable();
}
/* */
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void interrupt irg_service()
{
int_num-++;
new_int_state=inportb(wBase+7)&0x3;
int_c=new_int_state®now_int_state;
if ((int_c&0x1)!=0) /* now INT_CHAN_O change to high */
{
if (new_int_state&0x01)!=0)
{
CNT_H1++;
}
else /* now INT_CHAN_O change to low */
{ CNT_L1++  }
invert=invertA1; /* generate a high pulse =
}
if ((int_c&0x2)!=0) /* now INT_CHAN_1 change to high */
{
if (new_int_state&0x02)!=0)
{ CNT_H2++; }
else /* now INT_CHAN_1 change to low */
{ CNT_L2++; }
invert=invert/A2; /* generate a high pulse &
}
now_int_state=new_int_state;
outportb(wBase+0x2a,invert);
if (wlrg>=8) outportb(A2_8259,0x20);
outportb(A1_8259,0x20);
}
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Appendix: Daughter Board

A1. 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 are consisted of are bi-directional optocoupler with resistor for current sensing. You can use
the DB-16P to sense DC signal from TTL levels up to 24 V or use the :

DB-16P to sense a wide range of AC signals. You can use this board to
isolate the computer from large common-mode voltage, ground loops
and transient voltage spike that often occur in industrial environments.

Opto-Isolate

P1SO-730 series cards

= - N 00000000
b/l | 0-Pin :| EEEEEEEN

EEEEEEEN

[ /[eo500000]

A

—({o—/ DB-16P

PISO-730/730A Series Cards

ACorDCsignalov~24vy JuUubL_ |
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A2.DB-16R Relay Board

The DB-16R is a 16-channel relay output board consisting of 16 Form
C relays that enable efficient switching of a load using programmable
control. It is both a connector and functionally is compatible with

785 series boards, but with an industrial type terminal block. The

relay is powered by applying a 5 V signal to the appropriate relay
channel on the 20-pin flat connector. There are 16 LEDs for each relay, which illuminated when their
associated relay is activated. This board includes a screw terminal that can be used to connect an
external power supply in order to prevent overloading your PC’s power supply.

The application example for the DB-16R in the PISO-730 is illustrated in below figure.

Form C Relay Normally Open
k Normally Closed
\ Com

D/O 20-Pin ]

OOOOOOO

[COO0CO00U0]

PISO-730/730A series cards
DB-16R

Note:
Channel: 16 Form C Relay
Relay: Switching up to 0.5 A at 110 VAC/ 1 Aat 24 VDC
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A3.DB-24PR, DB-24POR and DB-24C

The DB-24PR, 24-channel
power relay output board,
consists of 8 Form-C and 16

Form-A electromechanical

relays for efficiently
controlling the switch with the use of an appropriately loaded program. The contact of each relay
can allow 5 A current load at 250 Vac/30 Vpc. The relay is energized by applying a 5 voltage signal
to the associate 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). 24 enunciator LEDs for indicating
the status of for each relay and the corresponding LED light will go on when their associated relay
has been activated. To avoid overloading your PC’s power supply, this board needs a +12 Vpc or

+24Vpc external power supply, as shown in below figure.

Normal Open

Form A Relay

Com.

PISO-730/730A
series cards

DB-24PR 24 * Power Relay, 5A/250 V
DB-24POR 24 * PhotoMOS Relay, 0.1 A/350 Vac
DB-24C 24 Open Collector, 100 mA per channel, 30 V max.

Notes:

1. 50-Pin connector (OPTO-22 compatible) for DIO-24/48/144, P10-DIO series.
2. Channel: 16 Form A Relay, 8 Form C Relay.

3. Relay: switching up to 5 A at 110 Vac/5 A at 30 Vpc.
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A4. Daughter Board Comparison Table

DB-37 No No Yes
DN-37 No No Yes
ADP-37/PClI No Yes Yes
ADP-50/PCI No Yes No
DB-24P No Yes No
DB-24PD No Yes Yes
DB-16P8R No Yes Yes
DB-24R No Yes No
DB-24RD No Yes Yes
DB-24C Yes Yes Yes
DB-24PR Yes Yes No
Db-24PRD No Yes Yes
DB-24POR Yes Yes Yes
DB-24SSR No Yes Yes
Note:

The PISO-730/730A series card has two 20-pin flat-cable headers and one 37 pin D-type Connector.
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