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Packing List

Before you begin installing your card, please make sure that the
following materials have been shipped:

() Product CD
® PFM-T096P

® Cable x 1 (for function test only)
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1.1 Introduction

AAEON Technology, a leading company in embedded boards
manufacturing with a full range of PC/104 CPU Modules, launches
a brand new DIO Module-PFM-T096P. Its compact size and rich
functionality ensures the most cost effective and compatible

module to coincide with your existing system planning devices.

The PFM-T096P features PCI-104 expansion interface. It
supports Windows XP, Win 7 and Linux operating systems.
Moreover, it supports 96-Channel Digital 1/0O (Bi-Directional) with
software configurable input and output. The PFM-T096P is
designed to enhance benefit for the Subcompact and peripheral

boards.

1.2 Features

° Support programmable input/output up to 96-bit I/O with
24ma driving capability

. ESD Protection circuit is built-in

° Less H/W Jump Setting/DIP SW to reduce malfunction, and
most use S/W Define

° Rich flexibility in interrupt configuration

° Reserve the possibility to provide counter function

° Supports Window XP, Windows 7 and Linux

. PC/104 Interface
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1.3 Specifications

Form Factor
Chipset

Expansion Slot

Power Requirement
Operating Temperature
System Cooling

I/0O Connector

Gross Weight

Net Weight

Certification

PC/104 (90mm x 96mm)
XILINX XC3S200AN BGA 256,
SN74ALVC245

PCI-104

+5V through PCI-104 connector
32°F~ 140°F (0°C ~ 60°C)
Fanless

4 x 50-pin box header

0.13 Ib (0.06 Kg)

0.66 Ib (0.3 Kg)

CE, FCC

Chapter 1 General Information 1 -3
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2.1 Safety Precautions

Warning!  Always completely disconnect the power cord
from your board whenever you are working on
it. Do not make connections while the power is
on, because a sudden rush of power can
damage sensitive electronic components.

Always ground yourself to remove any static
charge before touching the board. Modern

electronic devices are very sensitive to static
|E‘% electric charges. Use a grounding wrist strap at
all times. Place all electronic components on a
static-dissipative surface or in a static-shielded
bag when they are not in the chassis

Caution!

Chapter 2 Quick Installation Guide 2-2
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2.2 Location and Mechanical Drawing of Connectors and Jumpers

Component Side

0 re) 0
[e] N ™~
0 o
0 ~ o
4-03.2
ong || ona 87.63
0000000000000000000000O0 0K 85.10
82.56 i}% ogeg 89 L
—_ o [0000000000000000000000000
& [2992955529525895255552550 5 cna 82.41
oo~
553 W] ™ CN5S 0do —
B ol 2588 —
goag 0| © ogoq
88g —| 299 —
833 0900
odfo
§§§ 54.50 2929 —
odfo —
23 JP3 JP2 3d3d —
000! g j) 090
000 odoog
388 5l SW1 090 —
383 36.36 =3 odad —
000d —|— === odag
CN2Z g8 ==4 odoog
odaog
235 CN1 odog 26.68 —
258 o odo
16.52 000 17.59 p
: B JP1 " 2 0 —
o) —
8.90 13.75 Blena 2 ~ —
2 o o o —
\ g 600000000000000000000000 —
279 b L [880002080000200200000000d (29 00 | © 6.36 —
000000000000000000000000 253 —
382 %ooooooooooooooooooooooo 0(1%’ N 5.09 —
: k CN3
1.0 |l
oWl o™ o|mo|o
SSRGS ~[~[
olnl—| v fell@)]Te]
= [seliexle)}

Component Side

Chapter 2 Quick Installation Guide 2-3



DIO Module PFM-TO96P

Solder Side

Solder Side
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2.3 List of Jumpers

The board has a number of jumpers that allow you to configure your system to
suit your application.

The table below shows the function of each of the board's jumpers:

Label Function

JP1 Firmware Programming Selection
JP2 PCI Resource Selection-1

JP3 PCI Resource Selection-2

SwWi1 BoardID Selection

2.4 List of Connectors

The board has a number of connectors that allow you to configure your system
to suit your application. The table below shows the function of each board's
connectors:

Label Function
CN1 JTAG
CN2 PCI 104
CN3 DIO Portl
CN4 DIO Port2
CN5 DIO Port3
CNG6 DIO Port4

PC/104 (Optional, Bypass PC/104 signal for
CN7, CN8
customer’s stack board request)
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2.5 Setting Jumpers

You configure your card to match the needs of your application by
setting jumpers. A jumper is the simplest kind of electric switch. It
consists of two metal pins and a small metal clip (often protected by a
plastic cover) that slides over the pins to connect them. To “close” a

jumper you connect the pins with the clip.

To “open” a jumper you remove the clip. Sometimes a jumper will have
three pins, labeled 1, 2 and 3. In this case you would connect either
pins 1 and 2 or 2 and 3.

3
12

Open Closed Closed 2-3

A pair of needle-nose pliers may be helpful when working with jumpers.

If you have any doubts about the best hardware configuration for your
application, contact your local distributor or sales representative before

you make any change.

Generally, you simply need a standard cable to make most

connections.
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2.6 Firmware Programming Selection (JP1)

1 2 1 2
Enable Disable (default)
JP1 Function
SHORT Enable
OPEN Disable(default)

2.7 PCl Resource Selection (JP2/3)

1 2 1 2

-+,

1 2 1 2

..
JP2 JP3 Function

OPEN OPEN PCI Resource 1(IRQA,CLKO0)

OPEN SHORT PCI Resource 2(IRQB,CLK1)

SHORT OPEN PCI Resource 3(IRQC,CLK2)

SHORT SHORT PCI Resource 4(IRQD,CLK3)

2.8 Board ID Selection (SW1) for Multi-Board Indicate in Utility

4 321
Swi Function
All Off BoardID O(default)
Other BoardID1~15

Chapter 2 Quick Installation Guide 2-7
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2.9 JTAG (CN1) for Firmware Programming

123456

[o[o[o]e]o]a]
Pin Pin Name Signal Type Signal Level
1 +3.3V PWR
2 GND GND
3 TCK CLK
4 TDO ouT +3.3V
5 TDI IN +3.3V
6 TMS IN

2.10 DIO Port 1/2/3/4 Connector (CN3/4/5/6)

2 4 6 8101214161820222426283032343638404244464850
olo|ala]ale|e|a]ela|ala]a]a|alale]alalalalala]ale
o|lo|o|lo|alo|o|ale|lolelc]o]|o|alale]ala|olale|alale
1 35 7 91113151719212325272931333537394143454749

Pin Pin Name Signal Type Signal Level

1 PnGrpC7 IN/OUT +5V

2 EVENT ouT

3 PnGrpC6 IN/OUT +5V

4 GND GND

5 PnGrpC5 IN/OUT +5V

6 GND GND

7 PnGrpC4 IN/OUT +5V

8 GND GND
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9 PnGrpC3 IN/OUT +5V
10 GND GND
11 PnGrpC2 IN/OUT +5V
12 GND GND
13 PnGrpC1 IN/OUT +5V
14 GND GND
15 PnGrpCO IN/OUT +5V
16 GND GND
17 PnGrpB7 IN/OUT +5V
18 GND GND
19 PnGrpB6 IN/OUT +5V
20 GND GND
21 PnGrpB5 IN/OUT +5V
22 GND GND
23 PnGrpB4 IN/OUT +5V
24 GND GND
25 PnGrpB3 IN/OUT +5V
26 GND GND
27 PnGrpB2 IN/OUT +5V
28 GND GND
29 PnGrpB1 IN/OUT +5V
30 GND GND
31 PnGrpBO IN/OUT +5V
32 GND GND
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33 PnGrpA7 IN/OUT +5V
34 GND GND

35 PnGrpA6 IN/OUT +5V
36 GND GND

37 PnGrpA5 IN/OUT +5V
38 GND GND

39 PnGrpA4 IN/OUT +5V
40 GND GND

41 PnGrpA3 IN/OUT +5V
42 GND GND

43 PnGrpA2 IN/OUT +5V
44 GND GND

45 PnGrpAl IN/OUT +5V
46 GND GND

47 PnGrpAO IN/OUT +5V
48 GND GND

49 +5V PWR

50 EXTTRG IN

MEVENT ~ EXTTRG for Counter

PnGrp(A/B/C)(0~7) : DIO Port (1/2/3/4) Group (A/BIC) bit(0/1/2/3/4/5/6/7)

Chapter 2 Quick Installation Guide 2-10
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Below Table for China RoHS Requirements

RN HEAEY AR TRERREE
AAEON Main Board/ Daughter Board/ Backplane

HHEHFEYERTR
HAE AR B R | B | AN | SRECE | ZR KR
(Pb) | (Hg) | (Cd) |(Cr(vl))| (PBB) | (PBDE)

EfV R HEL B AR
X @) @) @) @) @)
RE T AN
SERES
X @) @) @) O @)
RS R

O: BB EHE EYRE LB AIE SR & &8
SJ/T 11363-2006 FRVEME KR EERT.

X: BRGHETHEVWREDEZTME R F RS EBH
SJ/T 11363-2006 FRAERE FIFR B ESR .

#E: W SITR R MR IR, RIEE BIEE AR T .
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Before using PFM-T096P utility, you need to install driver first.

3.1 Supported Environment

OS: Windows 7, Windows Embedded Standard 7, Windows XP, Windows
Embedded Standard 2009

3.2 For Windows 7

rﬁ Device Manager | B e S

Eile  Action Miew Help

=@ [l

4 = WINDOWS-T5QN3I0
b M Computer

= Disk drives

..M Display adapters

b ':’5 Human Interface Devices

b g IDE ATA/ATAPT contrellers
.. Keyboards

b ﬂ Mice and other pointing devices
A Manitors

¥ Netwaork adapters

-3 Other devices

: [ = System Interrupt Controllerl
» Wi Portable Devices

> Y5 Ports (COM & LPT)

b D Processors

b M| Systern devices

» - g Universal Serial Bus controllers
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Step1: Click “Update Driver” as the following graphic shows.

System Interrupt Controller Properties ﬁ

General | Diriver I Dietails I Resources

:E System Intermupt Controller
3]

Device type: Cther devices
Manufacturer: Unknown
Location: PCl bus 3, device 4, function 0
Device status
The drivers for this device are not installed. (Code 28) -

To find a driver for this device, click Update Driver.

[ Update Driver...

2

| oKk || cancel

Chapter 3 Driver Installation 3 - 3
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Step 2: Choose “Browse my computer for driver software” and click it.

==

Wi Update Driver Software - System Interrupt Controller

How do you want to search for driver software?

# Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

=+ Browse my computer for driver software
Locate and install driver seftware manually.

Step 3: Locate to Win7 driver folder.

@ I Update Driver Software - System Interrupt Controller

Browse for driver software on your computer

Search for driver software in this location:

D\ release’\PFM_TO96\ driver\Win7| A Brows,

Include subfolders

= Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device,

L
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Step 4: Choose “Install this driver software anyway” and click it.

e

Undate Driver Snft, Surcty I e m

'gﬁ' Windows Security

@] Windows can't verify the publisher of this d

river software

' 9 Don'tinstall this driver software

You should check your manufacturer's website for
for your device.

updated driver software

2 [nstall this driver software anyway

information.

\f See details

Only install driver software obtained from your manufacturer's website or
‘ disc. Unsigned software from other sources may harm your computer or steal

Step 5: The following dialog box pops up and the driver installation is
finished.

o

| Il Update Driver Software - AAEON PFM-T036 Driver

=)

Windows has successfully updated your driver software
‘Windows has finished installing the driver software for this device:

L-' AAEON PFM-T096 Driver
-
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Step 6: You will see the driver is properly installed.

rﬁ Device Manager SRR X
File Action View Help
&= =E
4 gy WINDOWS-T5QNZI0

a - AAEON Devices

LY AAEON PFM-T0S6 Driver
Computer

g Disk drives

- .M Display adapters

> "’I:J Hurnan Interface Devices

b @ [DE ATASATAPRI controllers

b @B Keyboards

B jf! Mice and other peinting devices
.. Monitors

L¥ Network adapters

» B Portable Devices

» Y3 Ports (COM & LPT)

b n Processors

bl Systern devices

B @ Universal Serial Bus controllers
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3.3 For Windows XP:

In Windows XP, you need to install Kernel-Mode Driver Framework first.

Step 1: Click Microsoft Kernel-Mode Driver Framework

Install-v1.9-Win2k-WinXP-Win2k3.exe.

& WinXP

File Edit ‘Wew Favortes Tools  Help ?

eBack v -J {'ﬁ; pSearch “_j_‘ Folders v

address |1 Dilpelease|PRM_To9g driver winsp "| G
Size  Type

Name

File and Folder Tasks [ asecndio 4KB  Setup
10KB  Systel

@ Rename this filz )
- o & 3 BEIKE  Applic
@ Move this Filz L428KB Appli
Copy this file

e Publish this file to the Web
(=) E-mail this fils

¥ Delste this file

Other Places

I driver

B My Documents
I3 Shared Documents
i My Computer

!‘a My Metwork Places

Details
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Step 2: Click "Next" and it will update your system automatically.

Software Update Installation Wizard @
Uze thiz wizard ta install the following software update:

Microsoft Kernel-Mode Driver
Framework Feature Pack 1.9

Before you install thiz update, we recommend that you:

- Back up your gystem
- Claze all open programs

“r'ou might need to restart your computer after you complete
thiz update. To continue, click Nexst.

Cancel

Software Update Installati

Updating Your System

Pleaze wait while setup inspects pour curent configuration, archives
your current files and updates vour files,

Backing up filez

Details

Creating restore point

Chapter 3 Driver Installation 3 - 8
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Step 3: Click "Finish* to complete the updating.

Software Update Installation Wizard

Completing the Microsoft
Kernel-Mode Driver Framework
Feature Pack 1.9 Installation
Wizard

Y'ou have successfully completed the Wdf01 009 Setup
“wizard.

To close this wizard, click Finish.

Step 4: After installing the KDF, please install PFM-T0O96P driver.

Device Manager. g@@

File Action Wew Help
EX

= E_ OEM-S5B07F33204
+- 1 Computer
+]-cgn Disk drives
3 .é Display adapters
+)-[3g Humnan Interface Devices
+-{=) IDE ATA/ATAPT controllers
+|-z» Keyboards

+- "y Mice and other pointing devices
0

5

& Manitars

H8 Metwork adapters
=%k Clher devices

"*E.‘ System Interrupt Controller

- Ports (COM &LPT)
+ a Processors
+-8), sound, video and game controllers
+|-=ge Storage volumes

] System devices
+ Urivversal Serial Bus controllers
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Step 5: Click “Update Driver”.

System Interrupt Controller Properties E] ]

General | Diiver | Detals | Resources

@ Syztem Interrupt Cantraller

Drriver Provider: Unknown

Drriver D ate: Not available
Drriver Yersion: Mot available
Digital Signer: Mot digitally signed

Driver Details... To view detail: about the driver files.

To update the driver for this device.
. evice fals after updating the driver, rall
(e T back ta the previously installed driver.
Unirstall To uninstall the driver [Advanced)

Step 6: Choose “Yes, this time only” and click “Next” to continue.

Hardware Update Wizard

Welcome to the Hardware Update
:?\ Wizard

Windows will search for current and updated software by
looking on wour computer, on the hardware installation CO, or on
the Windows Lpdate "Web site [with your permission).

Eead our privacy policy

Can ‘Windows connect to Windows Update to search for
software?

(O ez, now and every time | connect a device
(O No, nat this lime

Click Mest to continue.

Mext > ][ Cancel
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Step 7: Choose “Install from a list or specific location (Advanced)” and click

“Next” to continue.

Hardware Update Wizard

Thiz wizard helps you install software for:

System Interrupt Contraller

Z'\-) If your hardware came with an installation CD
4= or floppy disk, insert it now.

“what do you want the wizard to do?

(O Install the software automatically [Fecommended)
@ {nstallfrom a list or speci

Click Mext to continue:

[ < Back ” Mext » I{ Cancel I

Step 8: Click “Browse” to locate to the Win XP driver folder. Then click

“Next”.

Hardware Update Wizard

Please choose your search and installation options.

(%) 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 remaovable media. The best driver found will be installed.

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

D:hrelease PR _TO96 N driverwirk<P v

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

Choose thiz option to select the device driver from a list. ‘Windows does not guarantee that
the driver you choose will be the best match for pour hardware.

< Back l Mest > b Cancel
—

N
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Step 9: The driver installation starts.

Hardware Lipdate Wizard
Please wait while the wizard installs the software._. :5

_\> AAEON PFM-TO36 Driver

‘widfColnstaller0 009.dIl
To C:MwINDOWShepstern32

(

Step 10: The following dialog box pops up and the driver installation is

finished. Click “Finish”.
Hardware Lipdate Wizard

Completing the Hardware Update
Wizard

The wizard has finished installing the software for:

AAFON PFM-TO3E Driver

Click. Finish to cloze the wizard.

Chapter 3 Driver Installation 3 - 12
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Step 11: You will see the driver is properly installed.

Device Manager

File  Action View Help

W ES 20 & =®a

=] QOEM-55B07F33204
—|- EE AAEDN Devices
2 EAAE QR PRM-TOS
vj Compuker
“ge Disk drives
Q Display adapters
8 Human Interface Devices
=) IDE ATAJATAPI controllers
‘@ Keyboards
" Mice and other pointing devices
& Monitors
B8 Metwork adapters
5 Ports (COM & LPT)
ﬂ Processors
@), sound, video and game controllers
“e® Storage volumes

¢ System devices
Universal Serial Bus controllers

e O O e O O s B e B R B
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3.4 Utilization of the Utility

Utility Screenshot

— - - n

y* = = |Bus:3, Dev:5, Fuci0 (Board_ID0) |
an fiSUS assoc. co.

Firmware Version: T09520130527%0, 1

[] Auto Refresh Interrupt Chedk
Portl  Port2 | Port3 | Port4 | Counter |
Group A Input: [F]A0 [F] AL [F]A2 [V]A3 [F]A4 [J] A5 [V]Ae (V] AT
Interrupt Mode:
0: Disable hd Data: A0 Al A2 A3 Ag A5 AR AT

Interrupt [ ]A0 [JAL []AZ []A3 (a4 []As [las [1az

Mode:
Group B Input: [#]B0 [¥]B1 [¥]B2 [¥]B3 [¥]B4 [¥]B5 [¥]B6 [¥]B7
Interrupt Mode:
0: Disable - | Data: BO Bl [¥]B2 [V]B3 [/]B4 [¥]B5 [J]B6 [J]B7

Interrupt BO B1 B2 B3 B4 BS B& B7

Mode:
Group C Input:  [F]co [F]cl F]c2 [F]c3 [Fc4 @ cs @Fcs WlcT
Interrupt Mode:
0: Disable - Data: co Cl C2 C3 c4 Co Cco Cc7

Interrupt co Ci c2 C3 ca C5 Co C7
Mode:
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Function Explanation

MALFrARi 1.
y & =W/ | ’BL.ls:,?»J Dev:5, Fuc:0 (Board_ID0) vl

= —

an SBUS assoc. co.

e

3. 4
Firmware Version: T09520130527%0, 1 .Dhub:u Refresh : Interrupt Check
2.
port1  Port2 | Port3 | Port4 | cCounter |
Group A Input: [F]A0 [F] AL [F]A2 [V]A3 [F]A4 [J] A5 [V]Ae (V] AT

Interrupt Mode:

0: Disable o Data: A0 Al A2 A3 A4 AS AG AT

Interrupt Al Al A2 A3 Ag A5 AR AT
Mode:

Group B Input: [#]B0 [¥]B1 [¥]B2 [¥]B3 [¥]|B4 [¥]B5 [¥]|BS [V]B7
Interrupt Mode:

0: Disable - Data: BO B1 B2 B3 B4 BS B& B7

Interrupt BO Bl B2 B3 B4 BS B B7
Mode:

Group C Input: [F]Co [F]Cl F]C2 [F]C3 [F|c4 [@]cs [Fcs Wc7
Interrupt Mode:

0: Disable - Data: Co C1 C2 C3 E4; CS Co Cc7

Interrupt co Ci c2 C3 ca C5 Co C7
Mode:

1. All PFM-T096P devices will list here

2. There are 4 ports in PFM-T096P (1~4)

3. Shows firmware version

4. Check this box will auto refresh DIO data and counter status
5. This box changed if there is an interrupt occurred
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Group A [ Input: [F]A0 [F] AL [F]A2 [V]A3 [F]A4 (] A5 [V]A6 A?l 1l
Interrupt Mode:

0: Disable 7 [ Data: AD Al A2 A3 Ag A5 AB A?l 2_
0: Disable

1: Edge Interrupt [ A0 [ AL [ A2 [[|A3 A4 [|A5 [|as [ |A7]3
2: Level Mode: |
3: Change State :

4 Pattern Match

1. Digital IO input settings (Checked means set in input mode)
2. Digital 10 data status (Checked means High, otherwise Low)
3. There are five interrupt mode:
a. Disable: No interrupt
b. Edge: When encounter Falling or Rising edge, an interrupt
occurs
c. Level: When encounter Low or High level, interrupt occurs
repeatly
d. Change State: When DIO data status changed, an interrupt
occurs
e. Pattern Match: When pattern matching, interrupt occurs.
According these mode, here will present different function:
Edge
0: Falling, 1: Rising
Level
0: Low, 1: High
Change State
0: Enable, 1: Disable
Pattern Match
EX: Set pin interrupt mode bit7~bit0 = 0b00111000. When getting
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Data = 0b00111000, then interrupt occurs.

1' Mode: |Up count = 2

Counter Value ] Read Counter

Set Counter

" Event Output Pulse(100ms) 10 Set Event Time

Counter value is 0~65535. When overflowing, interrupt occurs.
1. There are two mode:
a. Up count: counter will increase
b. Down count: counter will decrease
2. Read current counter number
3. Set count value
4. When interrupt occurring, this value decides pulse interval.

Ex. 10 = 100ms x 10 = 1000ms = 1s
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A.1l List of Mating Connectors and Cables

PFM-TO96P

The table notes mating connectors and available cables.

Connector [Function Mating Connector Available |Cable P/N
Label Cable
Vendor Model number
CN3
CN4 AAEON
Digital /0 Molex 22-55-2501 . 11701500401
CN5 Extension
Cable
CN6
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DIO Module

B.1 List of Support Matrix

PFM-TO96P

For customer implement PFM-T096P with difference main board some time meet

resource issues.

Below support matrix for reference.

M/B XP Platform setting Win 7 Platform setting Remark:
1 PFM-CVS INT_B/C/D PASS INT_A/B/C/D PASS PFM-CVSB R1.0 BIOS
Rev.B

2 EPIC-HDO7

INT_A/B/C PASS

INT_A/B/C PASS

EPIC-HDO07 R1.3 BIOS

3 EPIC-QM77

INT_A/C/D PASS

INT_A/B/C/D PASS

EPIC-QM77 R1.2 BIOS

Real situation depend on difference MB setting & add card to occupy the MB

resource. So above support matrix for reference only.

The jumper setting of INT for reference.

INT type JP2 JP3 Remark:
INT_A Open Open
INT_B Open Short
INT_C Short Open
INT_D Short short
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