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1. Introduction

PCI-DIO12 is a 32-bit digital input/output board that is perfectly compatible with industrial PCs and
uses a 33bits, 33MHz PCl interface. All control of this board is designed with FPGA (Field Programmable

Gate Array), so function enhancement or modification is free, and it can be easily upgraded according

to the user's needs. In addition, it has 128MBytes DDR SDRAM as data storage space and is suitable for

industrial digital control that performs 400Mbytes/s high-speed data transfer.

1-1 Product Features

Items Description Remark
Hardware
PC Interface PCl 32bit/33Mhz
Operation Power +5VDC/ Max 1A
I/O Port VHDCI68 x2 MINI MDR Type
Feature 16/16 or 32/32 128MB DDR SDRAM
Data transfer rate up to
400Mbytes/sec
Vout level 1.25 ~ 3.6V (Max 500mA)
Output Port Current Max 12mA each port
Simultaneous use of Max. 4
boards
Operating temperature | 0 ~ 60°C
range
Storage temperature -20 ~ 80°C
range
Humidity range 5~95% Non-condensing
Board size 160mm X 100mm PCB Board Size
Software
0OsS Windows 2000/XP/7/8/10 (32/64bit)
API Windows Client DLL API
Support Sample Program VC++
@
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» DAQ System Digital 1/0O Products

cPCI-DIO6400
cPCI-DIO02

PCl(e)-DIO6400
PCI-DIO6401

PCI-DIO6402

PCI-DIOO0O1

PCI-DIO02

PCI-DIO12

PCI-MOTO1

PCI-PWMO02

PCl(e)-TCO3
PCI-EK01
PCle-DIO05
USB-AIO10
USB-DIO12800
USB-DIO6400

USB-MULTI

USB-PWM10

32/32

128 channels Software
Configurable

32/32
64/None
None/64

32/32 Software
Configurable

128 channels Software
Configurable

16/16 or 32/32
Software Configurable

24/24 (Isolated)

6/12(Isolated)

16/16

24(shared)

32/32

24/24(Isolated)

128 channels Software
Configurable

32/32

2/None

6/8(Isolated)

1/1

11

8/8

1/1(32bit)

Isolated Input/Output
Read/Write in 8 Groups in 16-bit Units

Isolated Input/Output
Isolated Input
Isolated Output

TTL Level Input/Output
32hbit Counter/Timer

Read/Write in 8 Groups in 16-bit Units
128Mbyte DDR SDRAM
Data transfer rate up to 400Mb/s

1 Channel PWM, 2 Channel Encoder,
1 Channel ADC

4 Channel Triggered PWM outputs

32bit resolution Differential
Counter/Timer

12bit 8 Channel A/D Input
12bit 8 Channel D/A Output

TTL Level Input/Output

4-Ch Analog Input and Output
RS-232 115,200bps Interface

Read/Write in 8 Groups in 16-bit Units

Isolated Input/Output
12Mbps

Isolated Input/Output
16bit Counter In & Timer Out

4 Channel Triggered PWM outputs
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2. PCI-DIO12 Block Diagram

PCI-DIO12 has a digital 32 channel port and 128MByte of memory and is configured to interface
with the outside quickly (400MBytes/sec). All control of the PCI-DIO12 board is designed with FPGA
(Field Programmable Gate Array), so function enhancement or modification is free, and it can be

easily upgraded according to the user's needs.

MER Decoder
F Ta each [0
Module
|0 Decaoder — -

'
o

< % <
NV

FCIBUS PCI-DI012 INTERMNAL BLOCK IIEE?;::;
: f Loz al Buz N :
: i ™y Address :
] [r atal e m, A0 [ |
H DUAL H
H SN h1Z2Mb DDR i
' SDRAM H
H PCl Target i
G < % L
. VAN v
E ~ i
: L ’ BUS Mux F i
' P | an|Ext i
H " ) G ~[1| Bus '
] A 1
H 1
- 1
- 1
: :
: :
H i
H :
H '
H 1
' 1

[Figure 2-1. PCI-DIO12 Internal Block Diagram]

GENERAL DESCRIPTION
€ PC| Specification V2.2 32bit 33MHz 5V/3.3V Compatible
Full 33Mhz burst read/write operation
Data transfer rate up to 400Mbytes/sec
Bus-mastering DMA with scatter-gather technology
On board two 64Mbytes DDR SDRAM

Programmable interface voltage level

L K R IR JNR N 2

Compact, half-size PCB
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3. PCI-DIO12 Board Description

Each important board function is briefly described. For detailed function information, please refer to

the parts specification.

3-1 Board Layout
©) ug u1s
i ED“
u1g
us ik
o
81 I8 oo
™ ~ 05
© U2 2
6) DAQ system 56
EDE wow, dagsystem, com gg
PCI-DI012 oo
ua uts e i 'D' e
o Lgps  L22 oo
A U2 = E:grw? =
E:g u13 ut4 'é? -m .
SWi1 o8 o= OO J5 g 00
3 3888 ] e = [j 090
J 3B LB = J8
; S0 i w37 20
0 L A - P
@ PCI Interface
AN
[Figure 3-1. PCI-DIO12 Layout]

There are 5 LEDs on the board, and the description of each is as follows.

LED1
LED2 :
LED3 :
LED4
LED5

Lights up when DDR Memory is ready.

: Lights up when there is a PCl bus request.

: Lights up when data transmission starts.

Lights when PCl bus request is acknowledged.

: Lights up when the board finishes configuration and ready for operation.
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3-2

(1

(2)

(3)

(4)

(3)

(6)

Device Features

VHDCI68 connector: J10, J11
J10 --- DIO 28ch / Vio (Max 500mA)
J11 --- DIO 4ch / 1trigger In /1trigger Out

FPGA : U12
All functions of the board are controlled through this FPGA Logic.

PCI Chipset : U11, U13
PCI Signal Control

5V Input/Output Tolerant : U2, U3
5V Tolerant In/Outs for interfacing with 5V Logic

Each port Max 12mA current out

DDR SDRAM : U9, U15
Dual 64MByte Total 128Mbytes Data Memory

Regulator : U1, U2, U3, U4, U5, U13, U19
It supplies the power used by the board.
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4. Connector Pin Map

This section describes connectors and jumpers used in PCI-DIO12. The main connectors are the
VHDCI (Very High Density Cable Interconnect) 68pin connector J10 and J11 for external digital
input/output connection, and the 40pin Box Header J2 connector for checking the signal of the

VHDCI connector.

4-1 VHDCI68 Connecter (J10, J11)

The 68-pin VHDCI connector fixed to the standard PCl bracket is used for digital input/output

signal line and trigger in/out connection, and the signals assigned to each pin are as follows

[Table 1].
J10 J11

1 s 5y 1 35
2 | 36 o 36
V_LCD 3 37 V_I0_OUT 3 37
2 38 4| R
A_OUT27 5 a9 A_QUT26 5 )
6 40 6 | | 40
A_OUT25 7 a1 A_OUT24 7 a1
8 az 8 | 4
A_OUT23 9 | a3 A_OUT22 g | 23
- | 10 | Y] 10 44
A_DUT21 11 15 A_OUT20 IE a5
12 6 12 [ 46
A_OUT19 13 47 A_OUT18 13 a7
13 48 14 [ a8
A_OUT17 15 49 A_QUT16 15 49
16 50 16 | [ 50
AOUT1S 17 51 A_OUT14 17 51
18 52 18 | 5
AOUTI3 19 53 A_OUT12 19 | 53
20 54 20 | | 54
A_OUT11 21 55 A_OUT10 21 55
- | 22 | 56 2 | 55
A_OUT9 23 57 A_QUT8 23 57
24 58 26 | 58
A_OUT7 25 59 A_OUT6 25 50
26 60 % | 60

A_OUTS 27 | 61 A_OUT4 C_TR 27 | 61 C_DOUT
- | 28 | 62 28 62

A_OUT3 29 63 A_OUT2 c_scL 29 | 63 C_DIN

30 64 30 64

A OUT1 31| 65 A_OUTO c.Ccs 31| | 65 C_RESET
32 66 32 66
33 67 33 67
34 68 34 68

— VHDCI68 e . VHDCI68

[Figure 4-1. PCI-DIO12 VHDCI68 J10, J11 Connector]
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[Table 1. PCI-DIO12 J10 Connector]
Pin No. Name Description Remark
35 +5V 5V DC PCl Power Power
3 V_LCD LCD Power 2.8V Output
65 A_OUTO A-port Digital 10 Signal 0
31 A_OUT1 A-port Digital 10 Signal 1
63 A_OUT2 A-port Digital 10 Signal 2
29 A_OUT3 A-port Digital 10 Signal 3
61 A_OUT4 A-port Digital IO Signal 4
27 A_OUTS A-port Digital 10 Signal 5
59 A_OUT6 A-port Digital 10 Signal 6
25 A_OUT7 A-port Digital 10 Signal 7
57 A_OUT8 A-port Digital 10 Signal 8
23 A_OUT9 A-port Digital 10 Signal 9
55 A_OUT10 A-port Digital IO Signal 10
21 A_OUT11 A-port Digital 10 Signal 11
53 A_OUT12 A-port Digital 10 Signal 12
19 A_OUT13 A-port Digital 10 Signal 13
51 A_OUT14 A-port Digital 10 Signal 14
17 A_OUT15 A-port Digital 10 Signal 15
49 A_OUT16 A-port Digital 10 Signal 16
15 A_OUT17 A-port Digital 10 Signal 17
47 A_OUT18 A-port Digital 10 41= 18
13 A_OUT19 A-port Digital 10 Signal 19
45 A_OUT20 A-port Digital 10O Signal 20
11 A_OUT21 A-port Digital 10 Signal 21
43 A_OUT22 A-port Digital 10 Signal 22
9 A_OUT23 A-port Digital 10 Signal 23
41 A_OUT24 A-port Digital IO Signal 24
7 A_OUT25 A-port Digital 10 Signal 25
39 A_OUT26 A-port Digital 1O Signal 26
5 A_OUT27 A-port Digital 10 Signal 27
37 V_IO IO Power 1.8V Output
GND 2,4,6,10,12,14,16,18,20,22,24,28,32,34,36,38,40, Ground
42,44,46,48,50,54,56,58,62,66,68
N.C 1,8,26,30,33,52,60,64,67 No Connection
[Table 2. PCI-DIO12 J11 Connector]
Pin No. Name Description Remark
65 C_RESET A-port Digital 10 Signal 28
/ C-port Reset
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31 C_CS A-port Digital 10 Signal 29
/ C-port Chip Select
29 C_SCL A-port Digital 10 Signal 30
/ C-port Serial Clock
27 C_TR A-port Digital 10 Signal 31
/ C-port Translation
63 C_DIN Trigger In
61 C_DOuT Trigger Out
GND 2,4,6,10,12,14,16,18,20,22,24,28,32,34,36,40, Ground
42,44,46,48,50,54,56,58,62,66,68
N.C 1,3,5,7,8,9,11,13,15,17,19,21,23,25,26,27,30, No Connection
33,35,37,39,41,43,45,47,48,51,52,53,55,57,59,
60,64,67

4-2 J2 Connecter

PCI-DIO12 allocated a TP pin array that can attach a 40-pin (20x2, 2.54mm pitch) header
connector (JP1) on the PCB to check the signal of the J10/J11 connector. Refer to [Table 1] for
signal characteristics.

J2

vico [ | +sv
aoutt () ()| Aouto
A_OUT3 @ @ A_OUT2
A_OUTS (@| Aours
A_OUT? (®)| Aoute
A_OUT9 @ @ A_OUT8
A_OUTI1 ()| AouTio
A_OUT13 (9| aoutiz
A_OUT15 @ A_OUT14
A_OUT17 A_OUT16
aoutis |@) @)| Aoutis
A_OUT2!1 @)| Aoutzo
A_OUT23 (5)| A_ouT22
A_OUT25 @)| Aoutes
A_OUT27 A_OUT26
ccs  |@® (Y| c_meser
C_TR @ C_SCL
VIO ()| c.oN

N.C G)| @D
c_bourt N.C

[Figure 4-2. PCI-DIO12 J2 Connector]

g
10
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4-3 J3 Connector (2Pin Header, 2.54mm)

This is a 3.3V external DC power connector. This is the power used when installing the FPGA

and is not normally used.

4-4 J5 Connector

J5 is used when writing FPGA program on the board to U12 EPCS16 (16Mbit flash memory).

Do not use when operating the board normally.

4-5 J8 Connector

J4 is a JTAG (Joint Test Action Group) connector and is used to update the FPGA program on

the board. Do not use when operating the board normally.

4-6 SW1

It is a system reset switch that is High Active (3.3V).

3.3V

Reset_N "
O

[Figure 4-3. SW1 Switch]

4-7 SW2

Low Active®! FPGA Restart Configuration SwitchO|C}.

nConfig "
O O—— Ground

[Figure 4-4 SW2 Switch]

\
11
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5. Installation

Before installing the board, check that the contents of the package are intact.

5-1 Hardware Installation

5-1-1 Product Contents
1. PCI-DIO12 Board
2. CD (Driver/Manual/APl/Sample Source etc.)

5-1-2 Installation Process
@ Turn off the computer.
@ Remove the computer cover according to the computer manual.
@ Insert the product into an empty PCl slot. If possible, insert the boards in the order closest to
the CPU.
@ Remove the blocked part at the back of the computer case of the slot where the board is

inserted. Tighten the screws between the bracket of the board and the connection part of the
case.

® In case of multi-board, repeat from step 3.
Connect the PCI-DIO12 board in the PC to an empty PCl slot.

When you turn on the power, a new hardware search window will appear.

g
12
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5-2 Driver Installation

After installing the board, install the driver and sample application to run the board on your PC.
For installation, use the supplied CD.

The installation procedure is as follows, and unless otherwise specified, it is explained based on
Windows XP.

The board environment must be Windows 2000 SP4 or higher and Windows XP SP1 or higher.
First, turn off the PC's power, plug the PCI-DIO12 board into the PCl Slot, and turn on the PC's
power. When the “Start New Hardware Wizard” window opens as shown below, selects it as shown

below and click the Next button.

The PCI-DIO12 connects to PCl Card Port. After that you can show the below picture of “Found

New Hardware Wizard” window.

Found New Hardware Wizard

This wizard helps you install software for:

PCI D ata Acquisition and Signal Processing Controller

') If your hardware came with an installation CD
<42 or floppy disk. insert it now.

What do you want the wizard to do?

O Install the software automatically [Recommended)
(®) Install from a list or specific location [Advanced)

Click Next to continue.

[ < Back J[ Next > ][ Cancel J

g
13
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If new hardware is found, Wizard will ask you to install the corresponding driver. For installation
of the driver, select the item “Install from a list or specific location (Advanced)” and click “Next”

as in the figure.

Hardware Update Wizard

Please choose your search and installation options. \\

N,

(%) Search for the best driver in these locations.

Use the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

[[] Search removable media [floppy, CO-ROM...)
Include this location in the search:

[EA\CDROM_PCI_DIO12\Driver | [_Browse |

() Don't search. | will choose the driver to install

Chooze this option to select the device driver from a list. “Windows does not guarantee that
the driver you chooze will be the best match faor your hardware.

[ < Back ][ Mext > ][ Cancel ]

The driver folder includes a file of “pci_dio11.inf” and “pci_dio11.sys” that it is necessary for
driver installation.
A warning message appears during installation here, press “Continue Anyway” button.

You can show below message window. The process progress as follows.

d
14
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Please wait while the wizard installs the software...

N, PCI High speed General Digital Input/Output Board

/

L’

|

Hardware Installation

L] E The software you are installing for this hardware:
-
PCI High speed General Digital Input/Output Board

hasz not passed “Windows Logo testing to verify its compatibility

with Windows *XP. [Tell me why thiz testing iz important.]

Continuing your installation of this software may impair
or destabilize the correct operation of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

[ Continue &nyway ] [ STOPR Installation J

If the installation is completely finished, you can show below message window.

-

Completing the Found New
Hardware Wizard

=

The wizard hazs finished installing the software for:

R\ PCl High speed General Digital Input/Output Board

Click Finizh ta close the wizard.

I

@
15



PCI-DIO12 User’s Manual

If the installation is completely finished, you confirm it in the following ways. Do the following
steps to show up the "Device Manager” window. [My Computer -> properties -> Hardware ->
Device Manager -> Multifunction Adaptors -> PCI-DIO11]

L Device Manager

File — Action “iew Help

ADAQ-COM

-j Computer

< Disk drives

@ Display adapters

=) IDE ATAJATAPI controllers
|-<z» Keyboards
|77y Mice and other pointing devices
i@ Monitors

- - - F- E- -

+ =]
# Y Ports (COM&LPT)

+ %9 Processors

+ ¥, sSound, video and game controllers
+-<ge Storage volumes

+ Syskem devices
+ Universal Serial Bus controllers

If you can see the "PCI-DIO11" (The PCI-DIO12 uses a same driver with PCI-DIO171 because of
compatibility) at Multifunction Adaptors, the driver installation is to have been over.
(Check the red circle)

Notice : After installation, you should re-boot the system for the proper operation.

]
16
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Sample Program

In the APP folder of the CDROM provided with the board, a sample program “PCI_DIO11_TEST.exe"
is provided for easy use of the board. In order to test the sample program, the driver of the board
must be installed first.

The sample program is provided in source form so that the API provided to use the board can be

tested simply, so the user can modify it and use it.

o BdEE 22 E22H
bD=E & 7
~Initialization | 2 | T ~Set Yoltage
CInit BT Gen,LD—FIa a3 [Fle =] 1000000 Ea Power ON
| Tope #of Data {0x1000000) B I
— Fower OFF
—Data Buffer Read LCD v
Buffer Heai 3 |m‘ Read [ 40000  Offset 0 in Bytes Max, 0x4000000 _tLD veet |
25
~Data Qutput Read LCD v
Output Mode [APort =|  Read Port Input| #of Data Received 0
10 % get
5 25
I
Fead IOV
~Data Output
Start Gen,_‘
Update 6 |I
Generation Size
BR3RE0
[~ Repeat En

Read Murm,
Stop Gen.

[~ Half
Int, Enable

#of Interrpt

]

—_ Fort Test [~ Trigger En
CResq 7 | CIMIT | TRISET | TriggerEn CSTART | CStop | CClose | Reset

= C Sequence Stop_Start
Set Clock 20000000 Get Clack CuEEY RESET g | P |

Picture Load
|:8‘:| Set C Clock 10000000 Get C Clock

05 Read |

ZH| MLIM

[Figure 6-1. Sample Program "PCI_DIO11_TEST.exe"]

API (Application Programming Interface) is required to use the above sample program. APl is
provided in the form of "DLL’, and import library and header file are required for compilation. In
order to run the sample program normally, the APl DLL (PCI_DIO11.DLL) must be in the folder of
the executable file, or in the Windows system folder or the folder specified by the Path environment

variable.

d
17
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(1) ‘Init Board’ Button

When executing a program with the board initialization button, it should be done first.

(2) ‘Get data’ Button

Data is loaded into the PC according to the value set in the ‘Type’ box.

~Initialization

Init Board | Gen, Data |

Type IF“E 'I

itInc,

~Data Buffer Read

Buffer Read | # of Read

8Bit Inc.
40000 |Fill Dxff

Fill 0x00
File

BREAD

~Data Output

QOutput Mode IA Paort v]

Read Por BH,.E_SET

| G

e

32Bit Inc. --- Write the value incremented by 1 for every 32 bits to 0x0 ~ 0x1000000.
16Bit Inc --- Writes a value incremented by 1 for every 16bit to 0x0 ~ 0x1000000.
8Bit Inc --- Writes a value incremented by 1 for every 8bit to 0x0 ~ 0x1000000.

Full Oxff --- Write ‘ff' value to all buffers.

Full 0x00 --- Write ‘00’ to all buffers.
File --- Write the following *.hex file in the provided CDROM#¥tExe folder.

A
rir
d0
Pl

|@Exe

ABCE. hex
APort hex
Flower, hex

|

=) WhiteBinary, hex

BREAD --- Writes the set value up to Oxf7.
BRESET --- Writes the set value up to Ox5f.

(3) ‘Buffer Read’ Button
Read data buffer value.

(4) ‘Power On/Off’ Button

You can set the power according to the value of the ‘LCD V set’ or ‘IO V set’ box below and

read the set power value.

The initial value is 2.8V for 'LCD V set'.
10V set’ is 1.8V.

®
18
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(5) ‘Output Mode’
Select of A, B, C, reserved Output mode.

(6) ‘Data Output’
Data Output or update

(7) ‘C Port Test’

Test a specific mode (C port) with special specifications.

(8) ‘Clock Setting’

Out clock setting with special specifications.

g
19
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Appendix

A-1 Repair Regulations

Thank you for purchasing DAQ SYSTEM's product. Please refer to the following regarding
Customer Service stipulated by DAQ SYSTEM.

(1) Please read the user's manual and follow the instructions before using the DAQ SYSTEM

product.

(2) When returning the product to be repaired, please send it to the head office with the

symptoms of the malfunction as well.

(3) All DAQ SYSTEM products have a one-year warranty.
-. The warranty period is counted from the date the product is shipped from DAQ SYSTEM.
-. Peripherals and third-party products not manufactured by DAQ SYSTEM are covered by the
manufacturer's warranty.

-. If repair is required, please contact the contact points below.

(4) Even during the free repair warranty period, paid repairs are made in the following cases.

@ Failure or damage caused by not following the user's manual

@ Failure or damage caused by customer negligence during product transportation after
purchase

® Natural phenomena such as fire, earthquake, flood, lightning, pollution, etc. or power supply
exceeding the recommended range malfunction or damage

@ Failures caused by inappropriate storage environment (eg, high temperature, high humidity,
volatile chemicals, etc.) damaged

® Failure or damage due to unreasonable repair or modification

® Products whose serial number has been changed or intentionally removed

@ In the event that DAQ SYSTEM determines that it is the customer's negligence for other

reasons
(5) The customer must bear the shipping cost of returning the repaired product to DAQ SYSTEM.

(6) The manufacturer is not responsible for any problems caused by incorrect use regardless of our

Warranty provisions.

g
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MEMO

Contact Point

Web sit : https://www.dagsystem.com

Email : postmaster@daqgsystem.com

nﬂ‘! SYSTEM

Measurement & Automation

g
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