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Packing List

The shipping package includes the following items:
One PEX/PISO-P32x32/x64 Series board as follows:

PEX Series PEX-P32C32, PEX-P32A32, PEX-P64, PEX-C64
PISO-P32C32 Series: PISO-P32C32U, PISO-P32C32U-5V, PISO-P32C32,
PISO-P32A32 Series: PISO-P32A32U, PISO-P32A32U-5V, PISO-P32A32

PISO-P32S32WU
PISO-C64/A64 Series: PISO-C64, PISO-C64U, PISO-A64
PISO-P64 Series: PISO-P64, PISO-P64U, PISO-P64U-24V

One printed Quick Start Guide

One software utility CD

One CA-4037B Cable

‘ l, Two CA-4002 D-Sub Connects

A 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

Comparison Table ------------------------------------------
D/I D/O Channels

Type

Bus Low High
Channels Input Voltage Drive Drive

Universal Logic 1: .
PISO-P32S32WU Pl 32 g~24V 24-ch 8-ch Current Sink, NPN
PEX-P32C32 PCI Express 32 ;o~g|2c41\:/ 32-ch - Current Sink, NPN
PISO-P32C32U-5V Universal 32 Logic 1: 32-ch - Current Sink, NPN
PCI 5~12V !
PISO-P32C32U SIINEE] 32 Logic 1: 32-ch - Current Sink, NPN
PCI 9~24V !
PISO-P32C32 5V PCl 32 ;o~g|2c41\:/ 32-ch - Current Sink, NPN
Logic 1: Current Source,
PEX-P32A32 PCl Express 32 9~24V 32-ch = PNP
Universal Logic 1: Current Source,
PISO-P32A32U PCl 32 9~24V 32-ch - PNP
Logic 1: Current Source,
PISO-P32A32U-5V 5V PCI 32 5~12V 32-ch - PNP
Logic 1: Current Source,
PISO-P32A32 5V PCI 32 9~24V 32-ch - PNP
Logic 1:
PEX-P64 PCl Express 64 5~ 24V = = =
Universal Logic 1:
PISO-P64U PCl 64 5~2aV - - -
Universal Logic 1:
PISO-P64U-24V o 64 ey - - -
Logic 1:
PISO-P64 5V PCI 64 5~2aV - - -
PEX-C64 PCI Express - - 64-ch - Current Sink, NPN
PISO-C64U U”'F‘,’glr sal - . 64-ch - Current Sink, NPN
PISO-C64 5V PCl - - 64-ch - Current Sink, NPN
PISO-AG4 5V PCl - ; 64-ch - C”rreg’;\lspource'
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General Description

The PISO-P32C32/P32A32/P64/C64/A64 series board supports +5 V PCl bus. The
PISO-P32C32U/P32A32U/P32S32WU/P64U/C64U universal PCl board supports +3.3 V and +5 V PCl
bus. The PEX-P32C32/P32A32/P64/C64 supports PCl Express bus.

These boards provide 32 or 64 optically-isolated Digital Input and/or Output channel, arranged into
four isolated banks. Each input channel use a photo-coupler input which allows either internal

isolated power supply or external power selected by jumper.

Each Digital Output offers a PNP transistor (P32A32/A64 Series) or Darlington transistor
(P32C32/P32S32WU/C64 Series) and integral suppression diode for inductive load. The power
supply of the input port may use the external power or the power from the PC side using DC/DC
converter. The power supply of the output port should use the external power. This interface board
is easily installed in any PC. The board interface to field logic signals, eliminating ground-loop
problems and isolating the host computer from damaging voltages. The
P32A32/P32C32/P32S32WU/P64/A64/C64 series boards have one 37-pin D-Sub connector and one
40-pin male header. The 40-pin to DB-37 flat-cable is used to fix with the case.

These boards support various OS versions, such as Linux, DOS, Windows 98/NT/2000 and 32/64-bit
Windows 8/7/Vista/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.

User Manual, Ver. 4.5, Jun. 2015, PMH-0001-45 Page: 7




Isolation Digital Input/Output Boards

1.1 Features

> Interface:

e  Supports the +5 V PCl bus for PISO-P32A32/P32C32/P64/C64/A64.

e  Supports the +3.3 V/+5 V PCl bus for PISO-P32A32U/P32C32U/P32S32WU/P64U/C64U.

e Supports PCI Express x 1 for PEX-P32C32/P32A32/P64/C64.

e  Card ID function (SMD Switch) for PEX-P32C32/P32A32/P64/C64 and
PISO-P32C32U/P32A32U/P32S32WU/P64U/C64U.

> Digital Input:

e 32 optically-isolated Digital Input channels for PISO-P32A32/P32C32/P325S32WU and
PEX-P32C32/P32A32.

e 64 optically-isolated Digital Input channels for PEX-P64 and PISO-P64.

» Digital Output:
e 32 optically-isolated open collector output channels, as follow:
e  Current Sink (NPN) for PEX-P32C32 and PISO-P32C32
e  Current Source (PNP) for PEX-P32A32 and PISO-P32A32
e Current Sink (NPN), 500 mA (8-ch) high driving and 100 mA (24-ch) driving for
PISO-P32S32WU
e 64 optically-isolated DO, as follow:
e  Current Sink (NPN) for PEX-C64 and PISO-C64
e  Current Source (PNP) for PISO-A64
e OQutput status readback for PEX-P32C32/P32A32/C64 and PISO-P32C32U/P32A32U/C64U.

» Isolated Protection:

e Built-in DC/DC converter providing 3000 Vpc isolation for PEX-P32C32/P32A32/P64 and
PISO-P32C32U/P32A32U/P64U.

e 3750 Vs photo-isolated protection.
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1.2 Specifications

1.2.1 PEX/PISO-P32C32 Series

Model Name PEX-P32C32 ‘ PISO-P32C32 PISO-P32C32U PISO-P32C32U-5V

Digital Input

Isolation Voltage 3750 Vrms (Using external power)

Channels 32

o Sink or Source,

Compatibility . .
Photo coupler isolated channel with common power or ground
Logic0:0~1V Logic0:0~1V
Logic1:9~24V Logic1l:5~ 12V

Input Voltage . . . .
(Logic 1: Min. 7 V; Max. 30 V) (Logic 1: Min. 3.5V,

Max. 16 V)

Input Impedance 3KQ,05W

Response Speed 4 kHz (Typical)

Digital Output

Isolation Voltage 3750 Vrms

Channels 32

Compatibility Sink, Open Collector

Output Capability 100 mA/+30 V for one channel @ 100% duty

Response Speed 4 kHz (Typical)

General

5V PCl, 32-bit, 33 ] ]
Bus Type PClI Express x1 MH 3.3 V/5 V Universal PCl, 32-bit 33 MHz
z

Data Bus 8-bit

Card ID Yes (4-bit) No Yes (4-bit) for version 1.1 or above
Female DB37 x 1,

I/0 Connector )
40-pin box header x 1

Dimensions
180 mm x 105 mm x 22 mm

(Lx W x D)

Power Consumption 600 MA@ +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/PISO-P32A32 Series

Model Name PEX-P32A32 PISO-P32A32U PISO-P32A32U-5V PISO-P32A32

Digital Input

Isolation Voltage 3750 Vrms (Using external power)

Channels 32

Compatibility Photo coupler isolated
Logic0:0~1V Logic0: 0~ 1V Logic0:0~1V
Logic1: 9~ 24V Logic1:5~12V Logic1: 9~ 24V

Input Voltage . . . . . .
(Logic 1: Min. 7 V; Max. 30 V) (Logic 1: Min. 3.5V, | (Logic 1: Min. 7 V;

Max. 16 V) Max. 30 V)
D/l Power External Internal/External External
Input Impedance 3KQ,05W

Response Speed

4 kHz (Typical)

Digital Output

Isolation Voltage 3750 Vrms

Channels 32

Compatibility Source, Open Collector

Output Capability

100 mA/+30 V for one channel @ 100% duty

Response Speed

4 kHz (Typical)

General
3.3V/5V Universal | 3.3V/5V Universal | 5V PCl, 32-bit, 33
Bus Type PCl Express x1
PCl, 32-bit 33 MHz | PCl, 32-bit33 MHz | MHz
Data Bus 8-bit
Card ID Yes(4-bit) No

I/O Connector

Female DB37 x 1,
40-pin box header x 1

Dimensions (L x W x D)

180 mm x 105 mm x 22 mm

Power Consumption 600MA @ +5V
Operating Temperature 0~60°C
Storage Temperature -20~70°C

Humidity

5~ 85% RH, non-condensing
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1.2.3 PISO-P32S32WU Series

Model Name

PISO-P32532WU

Digital Input

Isolation Voltage 3750 Vrms (Using external power)

Channels 32

Compatibility Photo coupler isolated
Logic0:0~1V

Input Voltage .
Logic1: 9~ 24V

Input Impedance 3KQ,05W

Response Speed

4 kHz (Typical)

Digital Output

Isolation Voltage 3750 Vrms
Channels 32

Compatibility Sink, Open Collector

Output Capability

500 mA for one high driving channel @ 100% duty
500 mA for all high driving channels @ 100% duty
(The GND pins all must be connected with GND of External Power)

100 mA for one low driving channel @ 100% duty
100 mA for all low driving channels @ 100% duty
(The GND pins all must be connected with GND of External Power)

Response Speed

4 kHz (Typical)

General

Bus Type 3.3 V/5 V Universal PCI, 32-bit 33 MHz
Data Bus 8-bit

Card ID Yes(4-bit) for version 1.5 or above

I/O Connector

Female DB37 x 1,
40-pin box header x 1

Dimensions (L x W x D) 180 mm x 105 mm x 22 mm

Power Consumption 600mMA @ +5V
Operating Temperature 0~60°C
Storage Temperature -20~70°C

Humidity 5~ 85% RH, non-condensing
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1.2.4 PEX/PISO-C64 Series
Model Name PEX-C64 PISO-C64U PISO-C64

Digital Output

Isolation Voltage 3750 Vrms

Channels 64

Compatibility Sink, Open Collector

Output Capability 100 mA/+30 V for one channel @ 60% duty

Response Speed 4 kHz (Typical)

General

Bus Type PCI Express x1 3:3V/5V Universal PCl, | o\ o) 35 it 33 MKz
32-bit 33 MHz

Data Bus 8-bit

Card ID Yes(4-bit) No

I/O Connector Female DB37 x 1, 40-pin box header x 1

Dimensions (L x W x D) 180 mm x 105 mm x 22 mm

Power Consumption 800mA @ +5V

Operating Temperature 0~60°C

Storage Temperature -20~70°C

Humidity 5~ 85% RH, non-condensing

1.2.5 PISO-A64 Series

Model Name PISO-A64 ‘

Digital Output

Isolation Voltage 3750 Vrms

Channels 64

Compatibility Source, Open Collector

Output Capability 100 mA/+30 V for one channel @ 60% duty

Response Speed 4 kHz (Typical)

General

Bus Type 5V PCl, 32-bit 33 MHz

Data Bus 8-bit

Card ID No

I/0 Connector Female DB37 x 1, 40-pin box header x 1

Dimensions (L x W x D) 180 mm x 105 mm x 22 mm

Power Consumption 800mA @ +5V

Operating Temperature 0~60°C

Storage Temperature -20~70°C

Humidity 5~ 85% RH, non-condensing
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1.2.6 PEX/PISO-P64 Series

Model Name  PEX-P64 ' PISO-P64U ~ PISO-P64U-24V | PISO-P64
Digital Input
Isolation Voltage 3750 Vrms (Using external power)
Channels 64
Compatibility Photo coupler isolated

Logic 0: 0~1V Logic0: 0~1V Logic0: 0~1V Logic0: 0~1V
Input Voltage Logic 1: 5715V Logic 1: 5715V Logic 1: 20~28 V Logic 1: 5~24 V

(24 V max.) (30 max.)

Input Impedance

1.2KQ,1W

Response Speed

4 kHz (Typical)

General
5V PCl, 32-bit,
Bus Type PCl Express x1 3.3 V/5 V Universal PCl, 32-bit 33 MHz
33 MHz
Data Bus 8-bit
Card ID Yes(4-bit) No

I/O Connector

Female DB37 x 1,
40-pin box header x 1

Dimensions (L x W x D)

180 mm x 105 mm x 22 mm

Power Consumption 400mA @ +5V
Operating Temperature 0~60°C
Storage Temperature -20~70°C

Humidity

5~ 85% RH, non-condensing
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Isolation Digital Input/Output Boards

2. Hardware Configuration

2.1 Board Layout

2.1.1 PEX/PISO-P32C32/P32A32 Series

» The following is an overview of the board layout for each of the PISO-P32C32/P32A32 and
PISO-P32C32U(-5V)/P32A32U(-5V).

|l——u

O > [ons) I B == » > ©

LEDL (ep2 (O[@@)| T o DC/DC2 LED3 LED4

1 For PISO-P32C32U/ P2

CON1 PISO-P32A32U only cona

% Swi1 [ ]

el ]
g'of(')‘lf; DI <16..31>
- DO<16..31>]

L,

» The following is an overview of the board layout for each of the PEX-P32C32/P32A32.

—_
0'1,'1,. .'1,.110
LEDL LED2  |g[e@] - - LED3  LED4
P2

P1 DC/DC1 DC/DC2
CON1 CON2

DI <0..15> DI <16..31>
DO <0..15> DO<16..31> |

]
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Isolation Digital Input/Output Boards . . .
Internal/External Power Selection (JP1/JP2)

®@0® ®e®
CXCNS, @@ @

Internal Power External Power (Default)

Power Indicator

PISO-P32C32/P32A32  PISO-P32C32U/P32A32U PEX-P32C32/P32A32

Rev 4.0 and prior Rev 4.1 and later
LED1 DO<O0...15> DI<0...15> DI<0... 15>
LED2 DI<0...15> DO<O0...15> D0<0...15>
LED3 DO<16...31> DI<16...3 1> DI<16...31>
LED4 DI<16...31> DO<16...31> DO<16...31>
Jumper Internal/External Power
JP1 DI<0...15> (3000 V isolation)
JP2 DI<16...31> (3000 V isolation)
Isolation Bank DO Channel Power Ground
Isolation Bank 1 DI<O0...15> (CON1, Pin18) (CON1, Pin19)
Isolation Bank 2 DO<0...15> (CON1, Pin37) (CON1, Pinl1 & 20)
Isolation Bank 3 DI<16...31> (CON2, Pin18) (CON2, Pin19)
Isolation Bank 4 DO<16...31> (CON2, Pin37) (CON2, Pinl & 20)

ﬂ Notes:

1. All four banks are fully isolated from each other when using four isolated external power
supplies.
2. For detailed information about the SW1 switch (Card ID function), please refer to Sec. 2.2.
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Isolation Digital Input/Output Boards .

2.1.2 PISO-P32532WU

»  The following is an overview of the board layout for each of the PISO-P32532WU.

|—m
0O O
4 channels for 4 channels for
CON1 500 mA sink IP5 500 mA sink CON2
% current o0 0 current
(X X}
DI <0..15> —» DI <16..31>
>
I
12 channels for 12 channels for
DO <0..15> 100 mA sink 100 mA sink —1» D0 <16..31>
—_— current current

LTARULEE TR ATATIAL

XIEE ojeje ®
@@ ®e ®ee®®

Device 0 (Default) Device 1 Device 2 Device 3
Isolation Bank DI/DO Channel Power Ground
Isolation Bank 1 DI <0...15> (CON1,Pin1)
DO <0...3> . .
. High drive for 500 mA sink current, NPN | (CON1,Pin37) e
Isolation Bank 2
DO <4...15>

Low drive for 100 mA sink current, NPN (O P

Isolation Bank 3 DI<16...31> (CON2,Pin1)
DO0<16...19> i . .

Isolation Bank 4 High drive for 500 mA sink current, NPN (CON2,Pin37) | (CON2,Pin18/Pin19)
D0<20...31>

(CON2,Pin1/Pin20)

Low drive for 100 mA sink current, NPN
Note: To prevent the board damaged forever by overload, the GND pins (CON1: pin 1/18/19/20,
CON2: pin 1/18/19/20) all must be connected with GND of External Power.
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2.1.3 PEX/PISO-P64 Series

» The following is an overview of the board layout for each of the PISO-P64(U).

|———n

@) _H)_vx_N_wx- -_H_xx N O

LEDL LED2 pope; popcz  LED3 LEDA
o9l For PISO-P64U onl osd ol
CON1 |oedl|| ole@ or PISD-PoaL only o @|e@@ (on2
E 11 12 ? 13 4 ]
Swi
I
DI <0..31> DI<32..63> |

L,

LT

» The following is an overview of the board layout for each of the PEX-P64.

|———n

O > 11- -_N_wx_NyO

LEDL LED2 bC/DCL swi DC/DC2 LED3  LED4
o e[eomm Lol onel[emm
CON1 |owa)| omm o@ )| e[@@]| CON2
% T2 3 4
DI <0..31> DI <32..63> H

- L.

1]
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Isolation Digital Input/Output Boards

CXCIC)
@ 0|®

Internal Power External Power (Default)

Power Indicator

LED1 DI<0...15>

LED2 DI<16...31>
LED3 DI<32..47>
LED4 DI<48...63>

Jumper Internal/External Power

DI<0...15> (3000 V isolation)
J2 DI<16...31> (3000 V isolation)
3 DI<32...47> (3000 V isolation)
J4 DI<48...63> (3000 V isolation)
Isolation Bank DO Channel Power Ground
Isolation Bank 1 DI<0...15> (CON1, Pin18) (CON1, Pin1)
Isolation Bank 2 DI<16...31> (CON1, Pin37) (CON1, Pin20)
Isolation Bank 3 DI<32...47> (CON2, Pin18) (CON2, Pin1)
Isolation Bank 4 DI<48...63> (CON2, Pin37) (CON2, Pin20)

A Notes:

1. The DC/DC1 provides the internal power supply for banks 1 and 2.
2. The DC/DC2 provides the internal power supply for banks 3 and 4.
3. All four banks are fully isolated from each other when using four isolated external power

supplies.

4.

For detailed information about the SW1 switch (Card ID function), please refer to Sec. 2.2.
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2.1.4 PEX/PISO-C64 and PISO-A64 Series

» The following is an overview of the board layout for each of the PISO-C64(U)/A64.

|———n

O " p .. e

LED1 LED2 LED3 LED4

CON1 CON2

]

For PISO-C64U only

DO <0..31> T DO <32..63> ||
swi1 \_,
e

LT

»  The following is an overview of the board layout for each of the PEX-C64.

|———n

O v gy > 7 O
LED1 LED2 LED3 LED4
CON1 CON2
SW1
e
DO <0..31> 1230 DO <32..63> H

1]
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Isolation Digital Input/Output Boards

Power Indicator

LED1 DO<0...15>

LED2 DO<16...31>

LED3 DO<32...47>

LED4 DO<48...63>

Isolation Bank DO Channel Power Ground
Isolation Bank 1 DO<0...15> (CON1, Pin18) (CON1, Pinl1)
Isolation Bank 2 DO<16...31> (CON1, Pin37) (CON1, Pin20)
Isolation Bank 3 D0<32..47> (CON2, Pin18) (CON2, Pin1)
Isolation Bank 4 D0<48...63> (CON2, Pin37) (CON2, Pin20)

‘ Notes:

1. All four banks are fully isolated from each other when using four isolated external power supplies.
2. For detailed information about the SW1 switch (Card ID function), please refer to Sec. 2.2.
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Isolation Digital Input/Output Boards

2.2 Card ID Switch (SW1)

The PEX-P32C32/P32A32/P64/C64 and PISO-P32C32U/P32A32U/P64U/C64U includes an onboard
Card ID switch (SW1) that enables the board to be recognized via software if two or more boards
are installed in the same computer. The default Card ID is 0x0. For more details regarding the SW1
Card ID settings, refer to the table below.

(Default Settings)

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
0x3 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
OXA ON OFF ON OFF
0xB OFF OFF ON OFF
OxC ON ON OFF OFF
0xD OFF ON OFF OFF
OXE ON OFF OFF OFF
OXF OFF OFF OFF OFF

(*) Default Settings; OFF = 1; ON =2 0
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2.3

Isolated DI Architecture

The DI architecture of the PEX-P32C32/P32A32/P64 and PISO-P32C32/P32A32/P32S32WU/P64

series boards is the same. Select either internal or external power to supply photo-couple Digital

Input power. The PISO-P32S32WU only supports external power mode. Here are diagrams for the

various configurations:

2.3.1

» lIsolated DI architecture with internal power supply

Internal Power Supply (Default)

DC/DC
-) GND Internal
s — b adiet]
Power n Out @ele
(+) Internal
Vcc
R=10k
R=3K
Din

YA

o (-) External GND

—

PEX-P32C32/P32A32/P64(-24V)
PISO-P32C32(U)(-5V), PISO-P32A32(U)(-5V)
PISO-P64(U)(-24V)

»  Typical applications of DI with internal power supply

o D Input (External)

o (-) External GND

DC/DC
-) GND Internal
s — S ahe ]
Power n Out @ele
(+) Internal
Vce
R=10k
R=3K
Din

External source signal

_r} % YA

PEX-P32C32/P32A32/P64(-24V)
PISO-P32C32(U)(-5V), PISO-P32A32(U)(-5V)
PISO-P64(U)(-24V)

—o<+——(-) GND
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Isolation Digital Input/Output Boards

2.3.2 External Power Supply

Isolated DI architecture with external power supply

>
DC/DC
/ GND | |
bC's () nterna .- o«—— (-) External GND
Power In Out o0 @ o+—— (+) External Power
(+) Internal
Vce
R=10k
R=3K

Din
Li © D Input (External)

PEX-P32C32/P32A32/P64(-24V)
PISO-P32C32(U)(-5V), PISO-P32532WU,
PISO-P32A32(U)(-5V), PISO-P64(U)(-24V)

»  Typical applications of DI with external power supply

External Power Supply

DC/DC
/ (-) GND Internal
PC's X ,T o1 (-) GND
Power In Out o0 ¢ €—o«—| (+) External Power
(+) Internal
Vce
R=10k
R=3K .
External source signal

Din /W\/—
r} YA | o
Lo« (-) GND

PEX-P32C32/P32A32/P64(-24V)
PISO-P32C32(U)(-5V), PISO-P32532WU,
PISO-P32A32(U)(-5V), PISO-P64(U)(-24V)
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2.4 Isolated DO Architecture

Here are block diagrams related to the DO:

2.4.1 Current Sinking

» Isolated DO architecture (Sink, NPN)

Vcce

390R%

D out

R=6.8K D

vl

W

o (+) External Power

PEX-P32C32/PISO-P32C32(U)(-5V)
PEX-C64/PISO-C64(U)

|
0.
R=10K Qut

o D out (External)

»  Typical applications of DO (Sink, NPN)

Vcc

390R%

D out

o (-) GND External Power

External Power

PISO-P32C32U-5V

’ (+)
DC
R1 ~
External SV~30V
+
Device
»| (-) GND

Vcc

390R %

D out

External Power

PEX-P32C32/PISO-P32C32(U)
PEX-C64/PISO-C64(U)

’ (+)
DC
R1 ~
External 10v~30v
+
Device
»| (-) GND
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2.4.2 Current Sourcing

» Isolated DO architecture (Source, PNP)

Vcc
O (+) External Power
390R
o Dout (External)
D out
R=6.8K
PEX-P32A32/PISO-P32A32(U)(-5V) o (-) GND External Power
PISO-A64 o
»  Typical applications of DO (Source, PNP)
External Power
Vce
o (+)
390 R (+) External Power DC
5V~30V
D out (External)
+
D out 11 R1 External
Device
PISO-P32A32U-5V ° _ ]l (-)GND
(-) GND External Power

External Power

Vcc

o - (+)

(+) External Power DC

390R 10v~30V
D out (External)
\ +
}\
D out 11 R1 External

Device

PEX-P32A32/PISO-P32A32(U)

— »|(enD
PISO-A64

(-) GND External Power
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‘ Notes:

1. The PEX-P32C32/P32A32/C64 and PISO-P32C32/P32A32/C64/A64 series boards, 11 to 132 (164)
must be < 100 mA. The PISO-P32532WU, 11 to 14 and 117 to 120 must be < 500 mA, the other
must be < 100 mA.

2. The PEX-P32C32/P32A32/C64 and PISO-P32C32/P32532WU/P32A32/C64/A64 series boards, R1
to R32 (R64) are current-limit resistors. They must be designed to let I1 to 132 <100 mA. The
PISO-P32532WU, 11 to 14 and 117 to 120 < 500 mA.

If the internal resistance of the external device is large enough, the R can be omitted.
D1 to D31 are common-cathode diodes for switching inductive loads. They can be used as relay

drivers, hammer drivers, lamp drivers, display drivers, line drivers and logic buffers.
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2.4.3

Open Collector Wiring Notice

High Drive
Channel External Power (+) o (+)
Sink current DC
500mA J
R=10K
R1 ~
0.C. External 10V=30V
/VV\/ Out =>BSP75N
A ' —°
Y e 1 von i
[ Device
' | Diode () GND
PISO-P32532WU _:L<_ External Power (-) g

L . External Power
ow Drive External Power (+)
Channel Ot (+)
DC
R=3.9K Sink current
R1 ~
o.C. b1 MI 5Vr30V
* X LA /W\/ Out => 2N2222
A 11 . -
Device
R=10K ' | Diode
o »| (-) GND
PISO-P32C32U-5V External Power (-)
. External Power
Low Drive External P )
Channel Xterna OWGF. ot (+)
DC
R=3.9K Sink current
R1 ~
Out => 2N2222
Y }\ °
X 11 DOn -
Device
PEX-P32C32/C64 R=10K ——N_M
PISO-C64(U) o » (-) GND
PISO-P32C32(U) External Power (-)
PISO-P32532WU
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. External Power
Low Drive External Power (+) ( )
+

Channel S
R=10K be
D Source current External 5vV~30V
| 100mA .
e Device
}i‘ LA out o ——
_| 11

R1
R=6.8K
l . _ — (-) GND
PISO-P32A32U-5V External Power (-)
. External Power
Low Drive External Power (+)
Channel o< +)

DC

D Sourlct;aocu;rent External 10V~30V
_ — l\ i Device

B AN AU

PEX-P32A32 R=6.8K

PISO-P32A32(U) /W\/
PISO-A64 External Power (-)

‘ Notes:

High Drive Channel: Open Collector n-channel Power FET (BPS75N). Max. Sink Current is 500 mA for

each channel.
Low Drive Channel: Open Collector NPN/PNP Transistor. Max. Sink Current is 100 mA for each

channel.
(Recommend: It is necessary to connect a diode in the external device end as means of preventing

damage form the counter emf. If your external device is inductive load, Ex.
Relay, etc.)

R=10K

»| (-)GND

(@]
1
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2.5 Pin Assignments

2.5.1 PEX/PISO-P32C32 and PEX/PISO-P32A32 Series

Pin Pin Terminal No. Pin Pin Pin Pin
Assign-  Assign- Assign-  Assign- | | Assign- R Assign-
ment ment ment  ment ment SULLLLL ment
CON2  coni CON1  CON2 | 576Dl 01 O O 02 EXT GNDL
EXT. GND1 EXT. GNDO 01 DI16 03 [0 O 04 DO_16
DI 16 DIO 02 20 EXT. GNDO EXT.GNDL ™5 05 | 6 o | 06 DO_17
DL17 DL1 03 21 DOO  DO_16 | |pr48 07 |0 o 08 DO_18
DI 18 DI2 04 22 DOl DO17 | |pr19 09 |0 O 10 DO_19
—— — 23 DO2 DO_18 | |DL20 11 [0 ol 12 DO_20

= = 24 DO _3 DO_19 DI 21 13 |0 O 14 DO_21
gi—z‘: gi-; gg 25 D04 D020 | |DI22 15 |0 0|16 DO_22

_ - %6 D05 Do21 | P23 17 50 0|18 D023
DI 22 DL6 08 57 Do 6 Do 2o | P24 19 [00|20 DO
DI 23 DI 7 09 = = DI_25 21 1O O| 22 DO_25

28 DO_7 DO23 | |pr26 23 |0 0|24 DO_26
DI 24 DILS8 10
DI 25 DI 9 11 29 DO8 DO24 ||pL27 25 |0 o] 26 DO_27

- - 30 DO9 D025 ||Di28 27 |0 ol 28 DO_28
E:—;‘; Ei—i‘: i; 31 D010 DO 26 | |DI29 29 |0 0|30 DO_29
DI 28 DL12 14 — gi_gg 3; g gi gg—gg
DI 29 = 33 DO_12° DO28 | lpeomy 35 [0 o 36 Bxr PRI
_ DI13 15 s

34 DO_13 DO29 | |IGND1I 37 |0 O 38 N/A
DI 30 DI 14 16
—_— 35 DO_14 DO_30 | |N/A 39 ool N
c ECOMO 18 — CON2 (40-pin box header)
ECOM1 -pin box header
37 EXT.PWR0 EXT, PWRI
IGND1 IGNDO 19 | \
_ Extension Cable (CA-4037B):
SR PR A DB-40-Pin conversion DB-37-Pin
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2.5.2 PISO-P32532WU

P?n Pin Terminal No. Pin Pin Pin Pin
e el - ST
CON2  CoN1 CON1 CON2 | |popraiod) 01 |0 O | 02 DOBXTGND)
ources o) 01 |88) 0 waramgmansm 95 © | 0| % ivas
7 "B 705 21 Wbiorhip die WS(xfihdfe) |y 45 07 (0 o | 08 WMdie

- - 22 DOt forhigh diee DO fxigh el | D1 19 09 | © © | 10 DOWfrhighde
bIL18  DIL2 Sl 23 DO2forhich dive D08 frtighdie| |DI20 11 | O O | 12 DO_20
RSN FOSCSS RS 24 IforligidvelOBirhpde| [DL21 13 | O O | 14 DO_21
DI 20 DI 4 06 e BOa— D070 DL22 15 |0 O 16 DO_22
DI21 DIL5 07 - - DI23 17 Ho o 18 DO_23
DI22 DIL6 08 26 D05 DO2L | 5%, g ]o o|20 po2
DI_23 DI_7 09 27 DO_6 DO_22 DI 25 21 1O O | 22 DO_25
DI 24 DI 8 10 28 DO_7 DO_23 DL26 23 |0 O 24 DO_26

= - 29 DO8 D024 DI27 25 |0 O 26 DO_27
bL25  DL9 11 30 DO9 DO_25 DL28 27 |0 o 28 DO_28
DI_26 DI_10 12 31 DO_].O DO 26 DI_29 29 |0 O 30 DO_29
DI 27 DI 11 13 5 DO 11 DO 27 DI30 31 |0 ol 32 D030
DI 28 DI 12 14 - — DI 31 33 |0 0| 34 DO_31
DI 29 DI_13 15 33 DO_12 DO_28 GNDforHighdrve 35 | © O | 36  DOEXT Power(+)
—— e 34 DO_13 DO_29 | |gokpdie 37 |0 O | 38 N/A

— - 35 DO_14 DO_30 N/A 39 |0 0| 40 N/A
EreEr FOICUSSS 17 36 DO_15 DO_31 .

GND for High drive GND for High drie 18 37 mar?mnm mm‘mm} CON2 (40-pin box header)
GND fo High drve GND for Highdrve 19 |\
CON1/CON2 (Femae DB-37) 6-40-Pin conversion bB.37-Pin
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2.5.3 PEX/PISO-P64 Series

Pin Pin Terminal No. Pin Pin Pin Pin
Assign-  Assign- Assign-  Assign- Assign- . Assign-
me?lt me?1t me?1t me?1t me?'nt Terminal No. me?'nt
CON2  CON1 CON1  CON2 | Ipi347) 01 |0 O 02 DI4g63()
TR fat BT bowe Gl EXTPoner GO(J) D132 03 | O O | 04 DI 48
DI 32 DI O 02 DI16:31 DI 48:63 DI33 05|00 O| 06 DI 49
BI33  BIi 03 DL16  DL48 | Ipp3s 07 |0 O 08 D50
— DI.17 DIL49 | |DI35 09 |0 O] 10 DILS51

- - D18 DI50 | |DI36 11 |0 O 12 DI52
NS ADTEURS RS DI19 prsi | |DL37 13|0 O 14 DLS3
DI 36 DL4 06 DI 20 prsy | |PL38 15|0 0|16 DI 54
DI37 DIL5 07 L2t prss | P39 17 70 0|18 DLSS
DI38 DIL6 08 - = DI40 19 |0 O| 20 DIL56
DI39 DI7 09 DIL22° DL54 | |pj41 21 }o o| 22 pLs7
DL40 DIL8 10 DO_23 DLS5 | IpL42 23 |0 O|24 DLS8

- - DI24 DILS DIL43 25 |0 O| 26 DI_59
DL4i DL 11 DI25 DI57 | |[DIL44 27 |0 0|28 DIL60
pi42 DLi0 12 DI 26 DIss | |DL45 29 |0 0|30 DLl
DI 43 DL11 13 ol 27 prso | P4 3L [0 0|32 DLE
D44 DL12 14 - = DL47 33 |0 O34 DL63
DI 45 DI 13 15 DIL28  DL60 | Ipi3474) 35 |0 O | 36 DI48€3(¥)
DI 46 DI 14 16 DI 29 DL61 | |NC. 37 |0 0|38 NC

= - DI30 DI62 | |NC. 39|00 0|40 NC
D47 DL15 17 ——
Ext Power(+) 32:47 Ext Power(+) 0-15 18 " " CON2 (40-pin box header)

— — - BT RONER) 631 EXTPONER( 4841

I \
CONL. (Female DB-37) 5-40.pin conversion DB.37 -Pin
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2.5.4 PEX/PISO-C64 and PISO-A64 Series

Pin Pin Terminal No. Pin Pin Pin Pin
Assign-  Assign- Assign-  Assign- Assign- . Assign-
me?lt me?'lt me?'lt me?'lt me?1t Terminal No. me?1t
CON2  Con1i CON1 CON2 | po347) 01 |0 O 02 DO4863()
FREERE PPt EXT Power GIID{) EXTPower VD) [DO. 32 03 | O O | 04 DO_48
DO 32 DO 0 02 DO 1631 DO 4§:63 DO33 05 |0 O| 06 DO_49
DO 33 "BO 1T 03 DO_16 DO48 | Ipp 34 07 |0 0|08 DO_S0
D0_34 DO_Z - DO_17 DO_49 DO35 09 (O O] 10 DO_51
- - DO_18 DO_50 DO_36 11 |0 O| 12 DO_52
O35 DO3 05 DO 19 po 51 | |[DO37 13 |0 o] 14 DO_S3
DO36 DO4 06 DO 20 Do 52 | |PO38 15 |0 O 16 DO_54
DO_37 DO_5 07 DO_Z 1 DO_S 3 DO 39 17 HO0 O | 18 DO_55
DO 38 DO 6 08 - = DO 40 19 (O O 20 DO 56
DO 39 DO 7 09 DO_22° DO54 | |pp 41 21 L 0|22 D057
DO_40 DO_8 T DO_23 DO 55 DO 42 23 |0 O| 24 DO_58
- - DO 24 DO_56 DO 43 25 |0 O | 26 DO_59
DO41 DO 11 DO 25 DO 57 | D044 27 |0 0|28 DO_6O
DO42 DO_10 12 DO 26 DO 58 | |PO45 29 |0 O 30 DO_61
DO 43 DO_11 13 DO_27 DO_5 9 DO 4 31 |O O| 32 DO_62
DO 44 DO_12 14 - - DO 47 33 |O O| 34 DO_63
DO 45 DO 13 15 DO_28  DO_60 D0 3247(+) 35 | O O | 36 DO48-63(+)
DO 46~ DO 14~ 16 DO_29 DO_61 | |N.C. 37 |0 038 NC
- - DO_30 DO_62 N.C. 39 |0 O] 40 N.C
DO 47 DO_15 17 DO 31 DO 63
Bit Pover(+) 32-47 Ext Power(+) 0-15 18 - - CON2 (40-pin box header)
N.C. N.C. 19 EXT POWER(+) 16-31 EXT POWER(+) 4863 |
Extension Cable (CA-4037B):
CON1 (Female DB-37) DB-40-Pin conversion DB-37-Pin

User Manual, Ver. 4.5, Jun. 2015, PMH-0001-45 Page: 32




Isolation Digital Input/Output Boards

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-P32x32/x64 Series board, complete the following steps:

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

For detailed information about
the driver installation, please
refer to Chapter 4 Software

Installation.

o

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

For detailed information about the card ID (SW1), please refer to
Section 2.2 Car ID Switch (SW1).

‘ Note: The card ID function only supports PEX-P32C32,
PEX-P32A32, PEX-P64(-24V), PEX-C64, PISO-P32C32U(-5V),
PISO-P32A32U(-5V), PISO-P64U(-24V) and PISO-C64U.
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Step 3: Shut down and switch off
the power to the computer, and

Turn off computer

then disconnect the power
supply.

Step 4: Remove the cover from the

computer.

Step 5: Select a vacant PCI/PCl 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.

e
[l l l

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 PCI connector.
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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.

computer.

Step 10: Replace the covers on the

computer.

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

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.
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4. Software Installation

This chapter provides a detailed description of the process for installing the driver for the
PEX/PISO-P32x32/x64 Series board as well as how to verify whether your board was properly
installed. PEX/PISO-P32x32/x64 Series can be used on DOS, Linux and Windows 98/NT/2000 and
32/64-bit versions of Windows XP/2003/2008/7/8 based systems, and the drivers are fully Plug and
Play compliant for easy installation.

4.1 Obtaining/Installing the Driver Installer
Package

The driver installation package for PEX/PISO-P32x32/x64 Series board can be found on the
companion CD-ROM, or 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

Operating Windows 2000, 32/64-bit Windows XP, 32/64-bit Windows 2003,

System 32/64-bit Windows 7, 32/64-bit Windows 2008, and 32/64-bit Windows 8
Driver Name UniDAQ Driver/SDK (unidag_win_setup_xxxx.exe)

CD-ROM CD:\\ NAPDOS\PCI\UniDAQ\DLL\Driver\

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, | 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 found in the \NAPDOS\PCI\UniDAQ\Manual\ folder on the companion
CD, or 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

Windows 95/98/ME, Windows NT, Windows 2000, 32-bit Windows XP,

»  Operating o L . o :
32-bit Windows 2003, 32-bit Windows Vista, 32-bit Windows 7 and 32-bit
System :
Windows 8
Driver Name PISO-DIO Series Classic Driver (PISO-DIO_win_xxxx.exe)
CD-ROM CD:\\NAPDOS\PCI\PISO-DIO\DLL_OXC\Driver\
Web site http://ftp.icpdas.com/pub/cd/iocard/pci/napdos/pci/piso-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 “Browse...” button and select the relevant folder and then
click the Next> button.

Installing

Procedure Step 4: Click the Install button to continue.

Step 5: Select the item “No, | will restart my computer later”, press the Finish
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 found in the
\NAPDOS\PCI\PISO-DIO\Manual\ folder on the companion CD, or 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

.- .-I Step 1: Correctly shut down and power off your

computer and disconnect the power supply, and
3. Hardware Installation then install your board into the computer.

.
& ..

it is recommended that the driver is installed before installing the hardware as the computer may

need to be restarted once the driver is instolled 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.

For detailed information about the hardware
installation of PEX/PISO-P32x32/x64 Series board,

! please refer to Chapter 3 Hardware Installation.

For detailed information about

To install your PEX-P32C32/P32A32/PE4/CE4 and PISO-P32C32/P32532WU/PE4/CE4/A64 series card,

complete the following steps:

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

the driver installation, please

refer to Chapter 4 Software
Installation.

1/elcard]
S

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

& Note: More recent operating systems, such as Windows 7/8 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 Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

automatically [Recommended]” and
click the “Next>" button.

Thiz wizard helps you install software for:

[TniDAQIPIZO-P32C32 Tanlated Digital XD Board

If your hardware came with an installation CD
“'{:ﬂ or floppy dizsk, insert it now.

What do you want the wizard to do?

Install the zoftware automatically [Fecommended?
(O Install from & T

Click Mext to continue,

< Back /.
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Step 4: Click the “Finish” button.

Found New Hardware Wizand

Please wait while the wizard installs the software.._

[UniDAQIPISO-P32C32 Isolated Digital X0 Board,

j -, Found Mew Haro, 4Te Wizard

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

Completing the Found New
Hardware Wizard

< Back

The wizard haz finizhed instaling the software for:

[MuD AQTPTRO-P32C32 Tanlated Digital 100 Board

Click Finish to cloze the wizard.

Cancel

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

1) Found New Hardware [%
Your 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

B Windows 9508/ 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.

vice Manager [ Hardware Profiles | Performance

Microsoft winSegys 98
Second Edition
4102222 4

Favorte:  Help

Hegi;:j: to: E ‘ % [% @

2561 4-DEM-00701 42-45954 2 fut  Copy Paste | Undo

Computer: "‘\
Genuinelntel %

Pentium(r] Il Processar K.eyboard Modems M ouse Multimedia

& o u

OCBC Data Pazzwords Pawer
i M anagement

Frinters Fegional Sounds
Settings

Microsoft Home % @
Technical Support
Telephony Users Whware Tools

|Pr0vide: My Computer

gstan] | A4 @ <3 | |[= Control Panel |38 asapu
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B 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

Femote
Advanced

System Restore " Autormatic !
General || Computer Mame (

Add Hardware Wizard
i The Add Hardware “Wizard helps you install hardware.

[ Add Hardware ‘Wizard ]

Device Manager

The Device Manager lists all the hardware devices installed
on your computer. Use the Device bManager to change the
properties af any device.

[ Diriver Signing Jﬁa;ce bdanager

B 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”.

Adminisitrator

g Manage Your Server
ﬂ Command Prompt

—~
.[: | ;" Windows Explorer

B £drministrat [ET certffication Authority

@ Printers and Faxes

B Notepad @) Help and Suppart

L
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B  Windows Vista/7
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. &5 Device Manager

Step 2: In the Search field, type % View devices and printers
Device Manager and then press i Update device drivers
Enter.

p See more results

ﬂ Note that 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.

. . Device Manager
B Windows 8 J

. . IS nagement
Step 1: To display the Start screen icon from

Computer Management

the desktop view, hover the mouse cursor Command Prompt

over the bottom-left corner of screen. e el e e

Step 2: Right-click the Start screen icon and
Task Manager

H o e ”
then click “Device Manager”. Control Panel
Windows Explorer

) . Search
Alternatively, press [Windows Key] +[X] to

Run
open the Start Menu, and then select Device

. . Desktop
Manager from the options list.

.
=

! Right-click
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4.3.2 Check the Installation

Check that the PEX/PISO-P32x32/x64 Series board is correctly listed in the Device Manager, as
illustrated below.

Eile Action View Help

&= @ HEl®

4-A¥ DAQCard

. L. [UniDAQIPISO-P32432 Isolated Digital /O Board
T Lm s anives

|5:~ % Display adapters

b -ci) DVD/CD-ROM drives

[-> g IDE ATASATAPI controllers

ﬁ-@ Keyboards

f} ﬂ Mice and cther pointing devices
b!.l Monitors

p@ Metwork adapters

5 Y3 Ports (COM & LPT)

[}R Processors

f> ﬂ Sound, video and game controllers

i -gM Systemn devices

[ - i Universal 5erial Bus controllers
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5. Testing the PEX/PISO-P32x32/x64 Board

This chapter provides detailed information about the “Self-Test” process, which is used to confirm
that the PEX/PISO-P32x32/x64 Series board 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

The following is a description of how to configure the wiring in order to perform the “Self-Test”
procedures for the Digital Input or/and Digital Output. Refer to the appropriate descriptions for
PEX/PISO-P32x32/x64 Series boards in Sections 5.1.1 to 5.1.6 for more detailed information.

Before beginning the “Self-Test” procedure, ensure that the following items are available:

M A CA-3710 Cable

(Optional, Website: http://www.icpdas.com/products/Accessories/cable/cable selection.htm)

M A DN-37 Terminal Board
(Optional, Website:
http://www.icpdas.com/root/product/solutions/pc_based io board/daughter boards/dn-37.html)

M An External power supply device, such as the DP-665
(Optional, Website:

http://www.icpdas.com/root/product/solutions/accessories/power supply/dp-665.html)
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5.1.1 PEX-P32C32 and PISO-P32C32 Series

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

Step 2: Keep set the JP1 jumper to External Power (For more details regarding the JP1 jumper
settings, refer to the Section 2.1.1)

Step 3: Connect the DI<0...15> (Pin2...17) on the terminal board to DO<0...15> (pin21...36).
(i.e., Connect the DIO (Pin2) to DOO (Pin21) ... Connect the DI15 (Pin17) to DO15 (Pin36))

» The External Power Wiring for PEX-P32C32/PI1SO-P32C32(U):
Step 4: Connect the External Power Supply (+24 V) to ECOMO (Pin18) and EXT.PWRO (Pin37).
Step 5: Connect the External Power Supply GND to IGNDO (Pin19) and EXT.GNDO (Pin1/Pin20).

ﬂ Notes: The PEX-P32C32/PISO-P32C32(U) suggests input voltage range as follow:

Logic high: +9 ~ +24 V; (Higher voltage over the limitation will cause the hardware damage.)

+24V External: DP-665

CabIe CA-3710

DN-37 [/0O WIRING

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

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

L
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» The External Power Wiring for PISO-P32C32U-5V:
Step 4: Connect the External Power Supply (+5 V) to ECOMO (Pin18) and EXT.PWRO (Pin37).
Step 5: Connect the External Power Supply GND to IGNDO (Pin19) and EXT.GNDO (Pin1/Pin20).

Note: The PISO-P32C32U-5V suggests input voltage range as follow:
Logic high: +5 ~ +12 V; (Higher voltage over the limitation will cause the hardware damage.)

+
@ 24V External: DP-665

® [enD

) GND~

+5V

Cable CA-3710

DN-37 [/O WIRING

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

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

— e L
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5.1.2 PEX-P32A32 and PISO-P32A32 Series

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

Step 2: Keep set the JP1 jumper to External Power (For more details regarding the JP1 jumper
settings, refer to the Section 2.1.1)

Step 3: Connect the DI<0...15> (Pin2...17) on the terminal board to DO<0...15> (pin21...36).
(i.e., Connect the DIO (Pin2) to DOO (Pin21) ... Connect the DI15 (Pin17) to DO15 (Pin36))

» The External Power Wiring for PEX-P32A32/PI1SO-P32A32(U) Series:
Step 4: Connect the External Power Supply (+24 V) to EXT.PWRO (Pin37).
Step 5: Connect the External Power Supply GND to ECOMO (Pin18) and EXT.GNDO (Pin1/Pin20).

Logic high: +9 ~ +24 V; (Higher voltage over the limitation will cause the hardware damage.)

i Notes: The PEX-P32A32/PISO-P32A32(U) suggests input voltage range as follow:

+24V
External: DP-665

GND

Q —_—
% GND ~

+5V

Cable CA-3710

DN-37 170 WIRING

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

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

L —
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» The External Power Wiring for PISO-P32A32U-5V:
Step 4: Connect the External Power Supply (+5 V) to EXT.PWRO (Pin37).
Step 5: Connect the External Power Supply GND to ECOMO (Pin18) and EXT.GNDO (Pin1/Pin20).

Note: The PISO-P32A32U-5V suggests input voltage range as follow:
Logic high: +5 ~ +12 V; (Higher voltage over the limitation will cause the hardware damage.)

+24V
External: DP-665

GND

GND ~

+5V

wY01010)

Cable CA-3710

DN-37 /O WIRING

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

OOO00O00O0OOOOOOOOOO®

LANL LR L L

e\\\\\\\\\’\

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

— T
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5.1.3 PISO-P32S32WU Series

Step 1: Connect the DN-37 to the CON1 connector on your board using the CA-3710 cable.
Step 2: Connect the DI<0...15> (Pin2...17) on the terminal board to DO<0...15> (pin21...36).
(i.e., Connect the DIO (Pin2) to DOO (Pin21) ... Connect the DI15 (Pin17) to DO15 (Pin36))

Step 3: Connect the External Power Supply (+24 V) to DO EXT POWER(+) (Pin37).
Step 4: Connect the External Power Supply GND to EXT GND (-) (Pin1/Pin20) and GND for High
Driver (Pin18/Pin19).

ﬂ Notes: Suggested that use external power for upwards of +12 V.

+24V
External: DP-665

GND

GND~

+5V

Cable CA-3710

DN-37 [/0O WIRING

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

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

— e L
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5.1.4 PEX/PISO-P64 Series

Step 1: Connect the DN-37 to the CON1 connector on your board using the CA-3710 cable.
Step 2: Keep set the J1 jumper to External Power.
(For more details regarding the J1 jumper settings, refer to the Section 2.1.3)

» The External Power Wiring for PEX-P64/P1SO-P64(U) Series:
Step 3: Connect the Ext. Power GND(-) DI: 0-15(-) (Pin1) on the terminal board to DI7 (Pin9).
Step 4: Connect the External Power Supply GND to Ext. Power GND(-) DI: 0-15(-) (Pin1).

Step 5: Connect the External Power Supply (+5 V) to Ext. Power(+) DI: 0-15(+) (Pin18).

Note: The PEX-P64/PISO-P64(U) suggests input voltage range as follow:
ﬂ Logic high: +5 ~ +15 V; (Higher voltage over the limitation will cause the hardware damage.)

+
24V External: DP-665

e
Cable:
CA-3710

DN-37 1/0O WIRING

20 21 22 23 24 25 26 27 28 29 30 3§ 32 33 34 35 36 37

(OO0

;II

[lclclolclecolsclovloclocoeI0)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

A%
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» The External Power Wiring for PEX-P64-24V/PISO-P64U-24V Series:

Step 3: Connect the Ext. Power GND(-) DI: 0-15(-) (Pin1) on the terminal board to DI7 (Pin9).
Step 4: Connect the External Power Supply GND to Ext. Power GND(-) DI: 0-15(-) (Pin1).

Step 5: Connect the External Power Supply (+24 V) to Ext. Power(+) DI: 0-15(+) (Pin18).

Note: The PEX-P64-24V/PISO-P64U-24V suggests input voltage range as follow:
Logic high: +20 ~ +28 V; (Higher voltage over the limitation will cause the hardware

damage.)

+24V
External: DP-665
GND

GND ~

+5V

& s T
Cable:
CA-3710

0000

DN-37 [/0O WIRING

20 21 22 23 24 25 26 27 28 29 30 3

OO0 OO

i%@@@@@@@@@@@@@@@@ O

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
—
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5.1.5 PEX/PISO-C64 Series

Step 1: Connect the DN-37 to the CON1 connector on your board using the CA-3710 cable.
Step 2: Use output LED to connect the DO2 (Pin4) and Ext. Power(+) 0-15 (Pin18).

Step 3: Connect the External Power Supply (+24 V) to Ext. Power(+) 0-15 (Pin18).

Step 4: Connect the External Power Supply GND to Ext. Power GND(-) DO 0-15(-) (Pin1).

a Note: For detailed information about the wiring note and pin assignments, refer to Section 2.4 and
Section 2.5.4).

+
24V External: DP-665

CA-3710

DN-37 /O WIRING

20 21 22 23 24 25 26 2728 29 30 31 32 33 34 35 36 3/

QOOOO OCOOOOOOOOOON

i@@@@@@@@@@@@@@@@@ S

1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19

(+)

—
= =
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5.1.6 PISO-A64 Series

Step 1: Connect the DN-37 to the CON1 connector on your board using the CA-3710 cable.
Step 2: Use output LED to connect the DO2 (Pin4) and Ext. Power GND(-) DO 0-15(-) (Pin1).
Step 4: Connect the External Power Supply GND to Ext. Power GND(-) DO 0-15(-) (Pin1).
Step 3: Connect the External Power Supply (+24 V) to Ext. Power(+) 0-15 (Pin18).

a Note: For detailed information about the wiring note and pin assignments, refer to Section 2.4 and
Section 2.5.4).

+24V
External: DP-665

" Cable:
CA-3710

DN-37 170 WIRING

OO0 OOCOOOOOOOOON

]

O OOOONOROOONOOOOOOM |

1 2 3 456 7 8 9 10 11 12 13 14 15 16 17 18 19
(-);(ﬂ

—— —————————————
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5.2 Execute the Test Program

Step 1: In Windows 7, click the “Start” button,
a Default Programs

point to “All Programs”, and then click the @ Desktop Gadget Gallery

“ICPDAS” folder. Point to “UniDAQ € Intemet Explorer Temmy
] Windows DVD Maker

Development KitS"and then C“Ck the ”UniDAQ @ Windows Fax and Scan Documents

£ Windows Media Center
[3] Windows Media Player Pictures
‘@D Windows Update
< KPS Viewer

1. Accessories

Utility” to execute the UniDAQ Utility Program.
Music

)} Games Games
.. Google Chrome

|\ ICPDAS

L UniDAG . ——
% Uni[}% Contro el
]M’

k\— Devices and Printers

Cornputer

. Startup
L BEREMAE T EER Default Programs

Help and Support
1 Back

Shut down '71

Search programs and files e |

o

Step 2: Confirm that your board has been successfully
installed in the Host system. Note that the device

numbers start from 0.

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

ﬂ Note:

The PEX-P32C32/P32A32/P64/C64 software is fully
compatible with the PISO-P32C32/P64/C64 series software.

Device List
0 PISO-
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5.2.1 PEX/PISO-P32C32, PEX/PISO-P32A32 and
PISO-P32S32WU Series

Step 4: Check the results of the Digital Input/Output functions test.
1. Click the “Digital Output” tab.
2. Select “Port0” from the “Port Number” drop-down menu.
3. Check the checkboxes for channels 0, 2, 4 and 6.

.,/'
Fort Nurmber

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

o w

The Dl indicators will turn black when the corresponding DO channels 0, 2, 4 and 6

All the DI should become red because all the DO is OFF
(uncheck).
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5.2.2 PEX/PISO-P64 Series

Step 4: Check the results of the Digital Input functions test.

1. Click the “Digital Input” tab.

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

3. The corresponding DI becomes black for channel 7 of DI_7 is ON. The other DI_0 to
DI_6 should become red because the DI_0 to DI_6 is OFF (Not wiring).

g 0 PISO-PRA (C

[2)

Port Murnber | 0
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5.2.3 PEX/PISO-C64 and PISO-A64 Series

Step 4: Check the results of the Digital Output functions test.
1. Click the “Digital Output” tab.
2. Select “Port0” from the “Port Number” drop-down menu.
3. Check the checkboxes for channel 2.

ort Number | g
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6. 1/0 Control Register

6.1 How to Find the 1/O Address

During the power-on stage, the Plug and Play BIOS will assign an appropriate 1/0O address to each
PEX/PISO-P32x32/x64 Series board 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:
OLD e 0 enaoc ) U 9. De e ID Ux(0
Model Name Sub-Vender Sub-Device Sub-Aux Version
PISO-C64(V) 0x80 0x08 0x00 1.0~ 3.0
PISO-P64(U)
0x80 0x08 0x10 1.0~ 3.0
PISO-P64U-24V
PISO-P32C32(U)
1.0~4.0
PISO-P32C32U-5V 0x80 0x08 0x20 1.4
PISO-P32532WU '
PISO-A64 0x80 0x08 0x50 1.0~ 2.0
PISO-P32A32(V)
0x80 0x08 0x70 1.0~ 2.0
PISO-P32A32U-5V
Table 6-2:
0 endado D= ( O, De e 1ID= 0Ox0
Model Name Sub-Vender Sub-Device Sub-Aux Version
PISO-C64(V)
0x0280 0x00 0x00 4.0
PEX-C64
PISO-P64(U) (-24V)
0x4280 0x00 0x10 4.4
PEX-P64
PISO-P32C32(U) (-5V) ccg
PEX-P32C32 0x4280 0x00 0x20 1'4
PISO-P32532WU '
PISO-A64 0x8280 0x00 0x50 3.0
PISO-P32A32(V)
PEX-P32A32 0xC280 0x00 0x70 4.0 and later
PISO-P32A32U-5V
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PIO PISO.EXE Utility for the Windows

The PIO_PISO.EXE utility program will detect and present all information for ICPDAS I/O boards
installed in the PC, as shown in the following Figure6-1. Details of how to identify the
PEX/PISO-P32x32/x64 Series board of ICPDAS data acquisition boards based on the Sub-vendor,
Sub-device and Sub-Aux ID are given in Tables 6-1 to 6-2.

The PIO_PISO.exe utility is located on the CD as below and is useful for all PISO-DIO series boards.
(CD:\NAPDOS\PCI\Utility\Win32\PIO_PISO\)
http://ftp.icpdas.com/pub/cd/iocard/pci/napdos/pci/utility/win32/pio _piso/

4l ICP DAS PCI Based I/O Card Utility[Ver 300214 -

Fle =elect one of the device to =

0xE159 0x0001 0=C280 0x0000 0x70 PISO-F32432 w3

Function Address Value(HEX)

" e - Port IO Tool

. SRR : Width
=ta1 ntormation @ 8 ® 16 ® 3z

Board Hane

Sys=tem(0S) |Win 72008 R2 Service Pack 1(:
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Isolation Digital Input/Output Boards

We provide all necessary functions as follows:

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

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

3. Show_PIO_PISO(wSubVendor, wSubDevice, wSubAux)

All functions are defined in PISODIO.H. Refer to Section 6.3 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.
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6.1.1 PIO_Driverlnit

P1O_Driverlnit(&wBoards, wSubVendor,wSubDevice,wSubAux)

wBoards=0to N - Number of boards found in this PC

wSubVendor -  SubVendor ID of board you are seeking
wSubDevice - SubDevice ID of board you are seeking
wSubAux - SubAux ID of board to you are seeking

This function can detect all PIO/PISO series boards with your system. Implementations are based on
the PCl plug and play mechanism-1. It will find all PIO/PISO series boards installed in this system
and save all their resource in the library.

e  Find all PIO/PISO boards in this PC:

/* Step 1: Detect all PIO/PISO series boards in this PC */
wRetVal=PIO_Driverlnit(&wBoards, 0xff, Oxff, Oxff); /*Find all PIO_PISO*/
printf("\nThere are %d PIO_PISO Cards in this PC",wBoards);

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

/* Step2: Save resources for all PIO/PISO boards installed in this PC */
printf("\n ");

for(i=0; i<wBoards; i++)

{
PIO_GetConfigAddressSpace(i, &wBase, &wIrg, &wSubVendor, &wSubDevice,

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

wSubAux,wSlotBus,wSlotDevice);

printf(" -->");

ShowPioPiso(wSubVendor,wSubDevice,wSubAux);
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e Find all PEX-P32C32/P32A32 and PISO-P32C32/P32S32WU/P32A32 series boards in this PC:

/* Stepl: Detect all PISO-P32C32/P32A32 boards first */
wSubVendor=0x80; wSubDevice=0x08; wSubAux=0x20; /* for PISO_P32C32 */
wSubVendor=0x80; wSubDevice=0x08; wSubAux=0x70; /* for PISO_P32A32 */

wRetVal=PlO_Driverlnit(&wBoards, wSubVendor, wSubDevice, wSubAux);
printf("There are %d PISO-P32C32 Cards in this PC\n",wBoards);

/* Step2: Save resource of all PISO-P32C32/P32532WU/P32A32 boards installed in this PC */

for (i=0; i<wBoards; i++)

{
PIO_GetConfigAddressSpace(i, &wBase, &wlrg, &wID1, &wID2, &wID3, &wID4, &wID5);
printf("\nCard_%d: wBase=%x, wirq=%x", i, wBase, wlirq);
wConfigSpace[i][0]=wBaseAddress; /* save all resource of this board */

wConfigSpaceli][1]=wlrq; /* save all resource of this board */
| Z

° Find all PEX-P64 and PISO-P64 series boards in this PC:

/* Stepl: Detect all PISO-P64 boards first */
wSubVendor=0x80; wSubDevice=0x08; wSubAux=0x10; /* for PISO P64 */

wRetVal=P1O_Driverlnit(&wBoards, wSubVendor,wSubDevice,wSubAux);
printf("There are %d PISO-P64 Cards in this PC\n",wBoards);

/* Step2: save resource of all PISO-P64 boards installed in this PC */
for (i=0; i<wBoards; i++)

{

PIO_GetConfigAddressSpace(i,, &wBase, &wIrg, &wID1, &wID2, &wID3, &wID4, &wID5);
printf("\nCard_%d: wBase=%x, wirq=%x", i, wBase, wirq);
wConfigSpace[i][0]=wBaseAddress; /* save all resource of this board */
wConfigSpacel[i][1]=wlrg; /* save all resource of this board*/

| l
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e Find all PEX-C64 and PISO-C64/A64 series boards in this PC:

/* Stepl: Detect all PISO-C64 boards first */
wSubVendor=0x80; wSubDevice=0x08; wSubAux=0x00; /* for PISO-C64 */
wSubVendor=0x80; wSubDevice=0x08; wSubAux=0x50; /* for PISO-A64 */

wRetVal=PIO_Driverlnit(&wBoards, wSubVendor,wSubDevice,wSubAux);
printf("There are %d PISO-C64 Cards in this PC\n",wBoards);

/* Step2: save resource of all PISO-C64/A64 boards installed in this PC */
for (i=0; i<wBoards; i++)

{
PIO_GetConfigAddressSpace(i,&wBase,&wIrq,&wID1,&wID2,&wID3,&wID4, &wID5);
printf("\nCard_%d: wBase=%x, wlrq=%x", i, wBase, wirq);
wConfigSpacel[i][0]=wBaseAddress; /* save all resource of this board */
wConfigSpace[i][1]=wlrqg; /* save all resource of this board*/
}

'
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6.1.2 PIO_GetConfigAddressSpace

PIO_GetConfigAddressSpace(wBoardNo,*wBase,*wirq,
*wSubVendor,*wSubDevice, *wSubAux, *wSlotBus,*wSlotDevice)

wBoardNo=0to N -  Totally N+1 boards found by PIO_Drivelnit(...)
wBase -  Base address of the board control word

wirg - Allocated IRQ channel number of this board
wSubVendor - The subVendor ID of this board

wSubDevice - The subDevice ID of this board

wSubAux - The subAux ID of this board

wSlotBus - The bus number of the slot used by this board
wSlotDevice - The device number of the slot used by this board

The user can use this function to save resource information of all PIO/PISO boards installed in this
system. Then the application program can directly control all functions of the PIO/PISO series board.

e  Find the configure address space for PEX/PISO-P32C32/P32532WU/P32A32 series card:

/* Stepl: Detect all PISO-P32C32/P32S32WU boards first */

wSubVendor=0x80; wSubDevice=0x08; wSubAux=0x20; /* for PISO_P32C32/ P32S32WU*/
wSubVendor=0x80; wSubDevice=0x08; wSubAux=0x70; /* for PISO_P32A32%*/
wRetVal=PIO_Driverlnit(&wBoards, wSubVendor,wSubDevice,wSubAux);

printf("There are %d PISO-P32C32 Cards in this PC\n",wBoards);

/* Step2: Save resources for all PISO-P32C32/P32532WU/P32A32 boards installed in this PC */
for (i=0; i<wBoards; i++)
{
PIO_GetConfigAddressSpace(i,&wBase,&wIrq,&t1,&t2,&t3,&t4,&t5);
printf("\nCard_%d: wBase=%x, wirq=%x", i,wBase,wlrq);

wConfigSpace[i][0]=wBaseAddress; /* save all resource of this board */
wConfigSpaceli][1]=wlrq; /* save all resource of this board*/
}

/* Step3: Control the PISO-P32C32/P32S32WU/P32A32 directly */

wBase=wConfigSpace[0][0]; /* get base address the card_0 */

outport(wBase,1); /* enable all D/1/0 operation of card_0 */

wBase=wConfigSpace[1][0]; /* get base address the card_1 */

outport(wBase,1); /* enable all D/1/0O operation of card_1 */ 7
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e  Find the configure address space of PEX/PISO-P64 series board:
/* Stepl: Detect all PISO-P64 boards first */
wSubVendor=0x80; wSubDevice=0x08; wSubAux=0x10; /* for PISO_P64 */
wRetVal=PIO_Driverlnit(&wBoards, wSubVendor,wSubDevice,wSubAux);
printf("There are %d PISO-P64 Cards in this PC\n",wBoards);

/* Step2: Save resource of all PISO-P64 boards installed in this PC */
for (i=0; i<wBoards; i++)

{
PIO_GetConfigAddressSpace(i,&wBase,&wlrq,&t1,&t2,&t3,&t4,&t5);
printf("\nCard_%d: wBase=%x, wlrq=%x", i,wBase,wlrq);
wConfigSpacel[i][0]=wBaseAddress; /* save all resource of this board*/
wConfigSpace[i][1]=wlirq; /* save all resource of this board*/
}
/* Step3: Control the PISO-P64 directly */
wBase=wConfigSpace[0][0]; /* get base address the card_0 */
outport(wBase,1); /* enable all D/1/0 operation of card_0 */
wBase=wConfigSpace[1][0]; /* get base address the card_1 */
outport(wBase,1); /* enable all D/1/0 operation of card_1 */

Find the configure address space of PEX/PISO-C64 and PISO-A64 series board:

/* Step1: Detect all PISO-C64 boards first */

wSubVendor=0x80; wSubDevice=0x08; wSubAux=0x00; /* for PISO_C64 */
wSubVendor=0x80; wSubDevice=0x08; wSubAux=0x50; /* for PISO_A64 */
wRetVal=PIO_Driverlnit(&wBoards, wSubVendor,wSubDevice,wSubAux);
printf("There are %d PISO-C64 Cards in this PC\n",wBoards);

/* Step2: Save resource of all PISO-C64/A64 boards installed in this PC */
for (i=0; i<wBoards; i++)

PIO_GetConfigAddressSpace(i,&wBase,&wlrq,&t1,&t2,&t3,&t4,&1t5);
printf("\nCard_%d: wBase=%x, wirqg=%x", i,wBase,wlrq);
wConfigSpace[i][0]=wBaseAddress; /* save all resource of this board*/
wConfigSpace[i][1]=wlirg; /* save all resource of this board*/

}
/* Step3: Control the PISO-C64/A64 directly */

wBase=wConfigSpace[0][0]; /* get base address the card_0 */
outport(wBase,1); /* enable all D/1/0 operation of card_0 */

wBase=wConfigSpace[1][0]; /* get base address the card_1 */
outport(wBase,1); /* enable all D/1/0 operation of card_1 */
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6.1.3 Show_PIO_PISO

Show_PIO_PISO(wSubVendor, wSubDevice, wSubAux)

wSubVendor - subVendor ID of board you are seeking
wSubDevice - subDevice ID of board you are seeking
wSubAux - subAux ID of board you are seeking

This function will show a text string for these special sublDs. This text string is the same as defined
in PISODIO.H

The demo program is as follows:

wRetVal=PIO_DriverInit(&wBoards,0xff,0xff,0xff); /* find all PIO_PISO series board*/
printf("\nThere are %d PIO_PISO boards in this PC",wBoards);
if (wBoards==0) exit(0);

printf("\n ");

for(i=0; i<wBoards; i++)
{
PIO_GetConfigAddressSpace(i,&wBase,&wIrqg,&wSubVendor,
&wSubDevice,&wSubAux,&wSlotBus,&wSlotDevice);

printf("\nCard_%d:wBase=%x,wlrq=%x,sublD=[%x,%Xx, %X],
SlotID=[%x,%x]",i,wBase,wlrq,wSubVendor,wSubDevice,

wSubAux,wSlotBus,wSlotDevice);

printf(" -->");

ShowPioPiso(wSubVendor,wSubDevice,wSubAux);
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6.2 The Assignment of I/O Address

The Plug and Play BIOS will assign the proper I/0 address to a PIO/PISO series card. If there is only
one PIO/PISO board, the user can identify the board as card_0. If there are two PIO/PISO boards in
the system, it is very difficult to identify which board is card_0. The software driver can support a
maximum of 16 boards. 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-P32x32/x64 Series board from the PC.

Step 2: Install one PEX/PISO-P32x32/x64 Series board 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-P32x32/x64 Series board from the PC.

Step 4: Install one PEX/PISO-P32x32/x64 Series board 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
wSlotBus (Bus#) wSlotBus (Device#)

Slot_1 0 0x07

Slot_2 0 0x08

Slot_3 0 0x09

Slot_4 0 OxO0A

PCI-BRIDGE

Slot_5 1 O0x0A

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 that normally the card installed in slot 0 is cardO and the card installed in slot1 is card1
for PIO/PISO series cards.
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6.3 Enabling I/0O Operation

When the PC is first powered-on, DI/DO operations are disabled. The enable/disable of DI/DO is

controlled by the RESET\ signal. The powered-on states are given as follows:

B All DI/DO operations are disabled
B All DO latch registers are clear

The DI/DO ports must be enabled by program before using. For example:
Step 1: Enable all DI/DO operation.

Step 2: Read from DI or write to DO

Refer to DEMO1.C for DOS demo program.
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6.4 The l/O Address Map

The 1/0 address of the PIO/PISO series board is automatically assigned by the main board ROM BIOS.
The 1/0O address can also be re-assigned by the user, but it is strongly recommended that the I/0O
address is not changed by user. The Plug and Play BIOS will assign an appropriate I/O address to
each PIO/PISO series board. The 1/O addresses of the PEX/PISO-P32x32/x64 Series boards are as

follows, and are based on the base address of each board.

6.4.1 1/0 Mapping for the PISO-P32x32 Series

The 1/O addresses are mapped for PISO-P32C32(U)(-5V)/P32532WU/P32A32(U)(-5V)  and
PEX-P32C32/P32A32 Series board, as follows:

‘Add ress ‘ Read Write
Whbase+0 - RESET\ control register
Whbase+2 Same Aux control register

Whbase+3 Same Aux data register

Whbase+5 Same INT mask control register
Whbase+7 Aux pin status register -

Whbase+0x2a Same INT polarity control register
Whbase+0xcO Read data from DI_0 ~ DI_7 Write data to DO_0 to DO_7
Wbase+0xc4 Read data from DI_8 ~ DI_15 Write data to DO_8 to DO_15
Wbase+0xc8 Read data from DI_16 ~ DI_23 Write data to DO_16 to DO_23
Wbase+0xcc Read data from DI_24 ~ DI_31 Write data to DO_24 to DO_31
Whbase+0xe0 Read DO_0 to DO_7 Readback -

Whbase+0xe4 Read DO_8 to DO_15 Readback -

Whbase+0xe8 Read DO_16 to DO_23 Readback -

Whbase+0xec Read DO_24 to DO_31Readback -

Wbase+0xdO Read the Card ID -

Note: Refer to Sec. 6.1 for more information about wBase.
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> Digital Output/Digital Input:

outportb(wBase+0xc0,Val); /* write to DO 0~7 */
outportb(wBase+0xc4,Val); /* write to DO 8~15 */
outportb(wBase+0xc8,Val); /* write to DO 16~23 */
outportb(wBase+0xcc,Val); /* write to DO 24~31 */
Val=inportb(wBase+0xc0); /* read from DI 0~7 */
Val=inportb(wBase+0xc4); /* read from DI 815  */
Val=inportb(wBase+0xc8); /* read from DI 16~23 */
Val=inportb(wBase+0xcc); /* read from DI 24~31 */

» DO Readback Register:

Val=inportb(wBase+0xe0); /* read DO Readback from DO 0~7 */
Val=inportb(wBase+0xe4); /* read DO Readback from DO 8~15 */
Val=inportb(wBase+0xe8); /* read DO Readback from DO 16~23 */
Val=inportb(wBase+0xec); /* read DO Readback from DO 24~31 */

» Card ID Register:

wCardID = inportb(wBase+0xD0); /* read Card ID(0x0~0x15) */

Note: The CardID function supports the following models:
PEX-P32C32, PISO-P32C32U(-5V) (Ver1.1 or above), PISO-P32532WU(Ver 1.5 or above), PEX-P32A32
and PISO-P32A32U(-5V).
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6.4.2 1/0 Mapping for the PISO-P64 Series

The 1/0 addresses are mapped for PISO-P64(U)(-24V) and PEX-P64 Series board, as follows:

‘Add ress Read Write
wBase+0 - RESET\ control register
wBase+2 Same Aux control register
wBase+3 Same Aux data register
WBase+5 Same INT mask control register
Whbase+7 Aux pin status register =

Whbase+0x2a Same INT polarity control register
Wbase+0xc0 Read data from DI_0 ~ DI_7 Reserved

Whbase+0xc4 Read data from DI_8 ~ DI_15 Reserved

Wbase+0xc8 Read data from DI_16 ~ DI_23 Reserved

Wbase+0xcc Read data from DI_24 ~ DI_31 Reserved

WBase+0xd0 Read data from DI_32 ~ DI_39 Reserved

WBase+0xd4 Read data from DI_40 ~ DI_47 Reserved

WBase+0xd8 Read data from DI_48 ~ DI_55 Reserved

WBase+0xdc Read data from DI_56 ~ DI_63 Reserved

WBase+0xf0 Read the Card ID -

Note: Refer to Sec. 6.1 for more information about wBase.

» Digital Input:

Val=inportb(wBase+0xc0);

Val=inportb(wBase+0xc4);

Val=inportb(wBase+0xc8);

Val=inportb(wBase+0xcc);

Val=inportb(wBase+0xd0);

Val=inportb(wBase+0xd4);

Val=inportb(wBase+0xd8);

Val=inportb(wBase+0xdc);

» Card ID Register:

CardID = inportb(wBase+0xF0);

/* read from DI 0~7 &
/* read from DI 8~15  */
/* read from DI 16™~23 */

/* read from DI 24~31 */

/* read from DI 32~39 */
/* read from DI 40~47 */
/* read from DI 48~55 */
/* read from DI 56~63 */

/* read Card ID(0x0~0x15) */

Note: The PEX-P64 and PISO-P64U(-24V) (Ver1.0 or above) supports the Card ID function.
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6.4.3 1/0 Mapping for the PISO-C64/A64 Series

The 1/0 addresses are mapped for PEX-C64 and PISO-C64(U)/A64 Series board, as follows:

‘Add ress Read Write
wBase+0 - RESET\ control register
wBase+2 Same Aux control register

wBase+3 Same Aux data register

wBase+5 Same INT mask control register
wBase+7 Aux pin status register =

wBase+0x2a Same INT polarity control register
wBase+0xc0 Read DO_0 to DO_7 Readback Write data to DO_0 to DO_7
wBase+0xc4 Read DO_8 to DO_15 Readback Write data to DO_8 to DO_15
wBase+0xc8 Read DO_15 to DO_23 Readback Write data to DO_16 to DO_23
wBase+0xcc Read DO 24 to DO_31 Readback Write data to DO_24 to DO_31
wBase+0xd0 Read DO 32 to DO_39 Readback Write data to DO_32 to DO_39
wBase+0xd4 Read DO_40 to DO_47 Readback Write data to DO_40 to DO_47
wBase+0xd8 Read DO_48 to DO_55 Readback Write data to DO_48 to DO_55
wBase+0xdc Read DO_56 to DO_63 Readback Write data to DO_56 to DO_63
WBase+0xf0 Read the Card ID -

Note: Refer to Sec. 6.1 for more information about wBase.
» Digital Output:

outportb(wBase+0xc0,val);
outportb(wBase+0xc4,Val);
outportb(wBase+0xc8,Val);
outportb(wBase+0xcc,Val);

outportb(wBase+0xd0,Val);
outportb(wBase+0xd4,Val);
outportb(wBase+0xd8,Val);
outportb(wBase+0xdc,Val);

/* write to DO 0~7  */
/* write to DO 8715  */
/* write to DO 16~23 */
/* write to DO 24~31 */

/* write to DO 32~39 */
/* write to DO 40~47 */
/* write to DO 48~55 */
/* write to DO 56~63 */
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» DO Readback Register:

Val=inportb(wBase+0xc0); /* read DO Readback from DO 0~7 */
Val=inportb(wBase+0xc4); /* read DO Readback from DO 8~15 */
Val=inportb(wBase+0xc8); /* read DO Readback from DO 16~23 */
Val=inportb(wBase+0xcc); /* read DO Readback from DO 24~31 */
Val=inportb(wBase+0xd0); /* read DO Readback from DO 32~39 */
Val=inportb(wBase+0xd4); /* read DO Readback from DO 40~47 */
Val=inportb(wBase+0xd8); /* read DO Readback from DO 46~55 */
Val=inportb(wBase+0xdc); /* read DO Readback from DO 56~63 */

» Card ID Register:
CardID = inportb(wBase+0xF0); /* read Card ID(0x0~0x15) */

Note: The PEX-C64 and PISO-C64U (Ver1.0 or above) supports the Card ID function.
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6.4.4 RESET\ Control Register

(Read/Write): wBase+0
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-on, the RESET\ signal is in Low-state. This will disable all DI/DO
operations. The user has to set the RESET\ signal to High-state before any DI/DO commands are
given.

outportb(wBase,1); /* RESET\ = High - all DI/DO are enabled now */
outportb(wBase,0); /* RESET\ = Low = all DI/DO are disabled now */

6.4.5 AUX Control Register

(Read/Write): wBase+2
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 PC is first powered-on, All Aux? signals are in Low-state. All Aux? are designed as DI for all
PIO/PISO series boards. Please set all Aux? to DI state.
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6.4.6 AUX Data Register

(Read/Write): wBase+3
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Aux7 Aux6 Aux5 Aux4 Aux3 Aux2 Auxl Aux0

When the Aux? is used as DO, the output state is controlled by this register. This register is designed
for future applications, Please do not change this register.

6.4.7 INT Mask Control Register

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

This register is designed for future applications, Please do not change this register.

6.4.8 AUX Status Register

(Read): wBase+7
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Aux7 Aux6 Aux5 Aux4 Aux3 Aux2 Auxl Aux0

Aux0-3=reserved, aux4-7=Aux-ID.
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7. The Digital 1/0 Applications

7.1 PISO-P32x32 Series Board

Figure 7-1-1: Digital Inputs/Outputs for PEX-P32C32/P32A32 and PISO-P32C32/P32S32WU/P32A32.

=
O sogeogiecs NN S

PISO-P32c32 E

External Cable

[NRNARNA R AR NE]
DN-37 Board DN-37 Board

T T

External Device 1 External Device 2

e  Figure 7-1-2 (P32C32/P32532WU) shows the circuit diagram of external device 1
e  Figure 7-1-3 (P32A32) shows the circuit diagram of external device 1
e  Figure 7-1-4 (P32C32/P32532WU) shows the circuit diagram of external device 2
e  Figure 7-1-5 (P32A32) shows the circuit diagram of external device 2

SWITCH - loNnl ] » — i3 ON
e

[ N — — 0 O— OFF
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7.1.1 The Circuit Diagram of Digital Output

m  Here’s the circuit diagram for external device 1:

Figure 7-1-2: The circuit diagram of external device 1 for the digital outputs of PEX-P32C32 and
PISO-P32C32/P32S532WU series board.
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Figure 7-1-3: The circuit diagram of external device 1 for the digital outputs of PEX-P32A32 and

PISO-P32A32 series board.
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e Resistance for R1~ R16 is 330 Ohm.

e LEDs 1-6 are light-emitting diodes.

e Pin-1/20 are the GND signal for DI<0...15> and DO<O0...15>.
Pin-1/18/19/20 are the GND signal for PISO-P32532WU DI<0...15> and DO<0...15>.

e Pin-18/37 are the voltage (+) signal for DI<0...15> and DO<0...15> (input 9 ~ 24 V().

e Pin-37 are the voltage (+) signal for PISO-P325S32WU DI<0...15> and DO<0...15> (input 9 ~ 24
Voc).
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m  Here’s the circuit diagram for external device 2:

Figure 7-1-4: The circuit diagram of external device 2 for the digital outputs of PEX-P32C32 and
PISO-P32C32/P32532WU series board.
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Figure 7-1-5: The circuit diagram of external device 2 for the digital outputs of PEX-P32A32 and

PISO-P32A32 series board.
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e Resistance for R17~ R32 is 330 Ohm.
e LEDs 17~32 are light emitting diodes.

e Pin-1/20 are the GND signal for DI<16...31> and DO<16...31>.
Pin-1/18/19/20 are the GND signal for PISO-P32532WU DI<16...31> and DO<16...31>.

e Pin-18/37 are the voltage (+) signal for DI<16...31> and DO<16...31> (input 9 ~ 24 Vp().
Pin-37 are the voltage (+) signal for PISO-P32532WU DI<16...31> and DO<16...31> (input 9~ 24

Vo).
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7.1.2 The Circuit Diagram of Digital Input

Figure 7-1-6: The circuit diagram of external device 1 for the DI of PEX-P32C32/P32A32 and
PISO-P32C32/P32A32 series board.
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e The DI of CON1 for PEX-P32C32/P32A32 and PISO-P32C32/P32A32 is set to internal power.
e Pin-19 is the GND signal for DI<0...15>.
e Pin-18is the voltage (+) signal for DI<0...15> (input 9 ~ 24 Vp().
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Figure 7-1-7: The circuit diagram of external device 2 for the DI of PEX-P32C32/P32A32 and
PISO-P32C32/P32A32 series board.
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e The DI of CON2 of PEX-P32C32/P32A32 and PISO-P32C32/P32A32 is set to external power.
e Pin-19 is the GND signal for DI<16...31>.
e Pin-18is the voltage (+) signal for DI<16...31> (input 9 ~ 24 Vo).
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7.2 PEX/PISO-P64 Series

7.2.1 The Circuit Diagram of Digital Input

Figure 7-2-1: Digital inputs for PEX-P64 and PISO-P64 series board.
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e Refer to Figure 7-2-2 for the circuit diagram of external device 1.
e Refer to Figure 7-2-3 for the circuit diagram of external device 2.
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B Here’s the circuit diagram for external device 1:

Figure 7-2-2: The circuit diagram of external device 1 for the digital inputs of PEX-P64 and PISO-P64
series board.
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e  The DI of CON1 of PISO-P64 series is set to internal power.
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B Here’s the circuit diagram for external device 2:

Figure 7-2-3: The circuit diagram of external device 2 for the digital inputs of PISO-P64 series board.
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e  The DI of CON2 of PISO-P64 series is set to internal power.
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7.3 PEX/PISO-C64 and PISO-A64 Series

7.3.1 The Circuit Diagram of Digital Output

Figure 7-3-1: The example of digital outputs for PEX-C64 and PISO-C64/A64 series board.
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e Refer to Figure 7-3-2 (C64 series) for the circuit diagram of external device 1.
e Refer to Figure 7-3-3 (A64) for the circuit diagram of external device 1.
e Refer to Figure 7-3-4 (C64 series) for the circuit diagram of external device 2.
e Refer to Figure 7-3-5 (A64) for the circuit diagram of external device 2.
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B Here’s the circuit diagram for external device 1:

Figure 7-3-2: The circuit diagram of external device 1 for the digital outputs of
PEX-C64 and PISO-C64 series board.
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e The resistance of R1¥R32 is 330 Ohm.

e LEDs 1~32 are light-emitting diodes.

e Pin-120 are GND signal for DO<0...15> and DO<16...31>.

e Pin-18/37 are voltage (+) signal for DO<O0...15> and DO<16...31> (input 5 V~24 Vp().
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Figure 7-3-3: The circuit diagram of external device 1 for the digital outputs of PISO-A64 board.
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e The resistance of R1¥R32 is 330 Ohm.

e LEDs 1~32 are light-emitting diodes.

e Pin-120 are GND signal for DO<0...15> and DO<16...31>.

e Pin-18/37 are voltage(+) signal for DO<0...15> and DO<16...31> (input 5 ~24 V().
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B Here’s the circuit diagram for external device 2:

Figure 7-3-4: The circuit diagram of external device 2 for the digital outputs of PEX-C64 and
PISO-C64 series board.
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e The resistance of R33~R64 is 330 Ohm.

e LEDs 33~64 are light-emitting diodes.

e Pin-1/20 are GND signal for DO<32...47> and DO<48...63>.

e Pin-18/37 are voltage(+) signal for DO<32...47> and DO<32...63> (input 5 ~24 Vpc).
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Figure 7-3-5: The circuit diagram of external device 2 for the digital outputs of PISO-A64 board.
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e The resistance of R33~R64 is 330 Ohm.

e LEDs 1~32 are light-emitting diodes.

e Pin-1/20 are GND signal for DO<32...47> and DO<48...63>.

e Pin-18/37 are voltage(+) signal for DO<32...47> and DO<48...63> (input 5~24 Vp().
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8. Demo Program

PEX/PISO-P32x32/x64 Series board provides Digital Input/Output demo programs, together with the
source code for the library, that can be used in either a Windows or a DOS environment, based on a
variety of programming languages, including TC/BC/MSC (DOS), Borland C++, Delphi, Visual Basic,
Visual C, VB.NET 2005, and C#.NET2005, etc. (Windows).

Detailed information about the demo programs is provided below.
Sample Program UniDAQ SDK/Driver | PISO-DIO Series Class Driver DOS
TC - -

MSC - -

Borland C™* Builder 4 - v -
Borland C™* Builder 6 }
Delphi 4
Delphi 6

<

Visual Basic 6
Visual C"™ 6

VB.NET 2005 (32-bit
VB.NET 2005 (64-bit
C#.NET 2005 (32-bit
C#.NET 2005 (64-bit
VC.NET 2005 (32-bit
VC.NET 2005 (64-bit
MATLAB

LabVIEW

SIS S

AN N N N AN AN Y N NN
<
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Appendix: Daughter Board

Al. DB-37

The DB-37 is a general purpose daughter board for D-sub 37 pins. It is designed for easy wire
connection via pin-to-pin.
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A2. DN-37

The DN-37 is a general purpose daughter board for DB-37 pins with DIN-Rail Mountings. They are
also designed for easy wire connection via pin-to-pin.
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A3. DB-8125

The DB-812 is a general-purpose screw terminal board. It is designed for easy wiring connection.

The DB-8125 consists of one DB-37 and two 20-pin flat-cable headers.

DB-8125 PISO-P32x32/x64 Series Board
PEX-P32x32/x64 Series Board
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