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PREFACE

This manual is for integrators of applications of embedded systems. It contains information on hardware requirements
and interconnection to other embedded electronics.

DISCLAIMER

Tri-M Engineering makes no representations or warranties with respect to the contents of this manual, and specifically
disclaims any implied warranties of merchantability or fithess for any particular purpose. Tri-M Engineering shall under no
circumstances be liable for incidental or consequential damages or related expenses resulting from the use of this
product, even if it has been notified of the possibility of such damages. Tri-M Engineering reserves the right to revise this
publication from time to time without obligation to notify any person of such revisions. If errors are found, please contact
Tri-M Engineering at the address listed on the title page of this document.

COPYRIGHT © 2006-10-4 TRI-M ENGINEERING

No part of this document may be reproduced, transmitted, transcribed, stored in a retrieval system, or translated into any
language or computer language, in any form or by any means, electronic, mechanical, magnetic, optical, chemical,
manual, or otherwise, without the express written permission of Tri-M Engineering.
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FEATURES

60 opto-isolated inputs.

Inputs on standard 0.1” pitch 40 pin headers.

I/O access to inputs through 1/O memory mapped registors via PC/104 bus.
All inputs are opto-isolated.

Input Range 3V to 24 VV AC or DC input.

Multiple 10104-60IN boards can be stacked.

Temperature Range —40 to 85C.

PC/104 compliant, 3.75” X 3.55".

Weight: 2.27 0z / 64 grams.

Digital Input Reading

The 60 inputs are grouped as seven sets of eight inputs, and one set of four inputs. Each group of
inputs is accessed through an I/O memory address, which is an offset from the base decode address.
Inputs are grouped as follows:

Group 1: Inputs DI1 to DI8 I/O address = Base Address

Group 2: Inputs DI9 to DI16 I/O address = Base Address + 1

Group 3: Inputs DI17 to DI24 I/O address = Base Address + 2

Group 4: Inputs DI25 to DI32 I/O address = Base Address + 3

Group 5: Inputs DI33 to DI40 I/O address = Base Address + 4

Group 6: Inputs DI41 to DI48 I/O address = Base Address + 5

Group 7: Inputs DI49 to DI56 I/O address = Base Address + 6

Group 8: Inputs DI57 to DI6O I/O address = Base Address + 7

Offset from
Input Base Address | SD7 SD6 SD5 SD4 SD3 SD2 SD1 SD0

Group 1 0 Input8 | Input7 | Input6 | Input5 | Input4 |Input35| Input2 | Inputl
Group 2 1 Inputl6 | Inputl5 | Inputl4 | Inputl3 | Inputl? | Inputll | InputlO | Input9
Group 3 2 Input24 | Input23 | Input22 | Input21 | Input20 | Inputl9 | Inputl8 | Inputl?
Group 4 3 Input32 | Input31 | Input30 | Input29 | Input28 | Input27 | Input26 | Input25
Group 5 4 Input40 | Input39 | Input38 | Input37 | Input36 | Input35 | Input34 | Input33
Group 6 5 Input48 | Inputd?7 | Input46 | Input45 | Inputd4 | Inputd3 | Inputd?2 | Input4l
Group 7 6 Input56 | Input55 | Input54 | Input53 | Input52 | Input51 | Input50 | Input49
Group 8 7 Not used Input60 | Input59 | Input58 | Inputs7
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CHAPTER 1 CONFIGURATION

1.1 Register map

Configuration of the 10104-60IN is accomplished via two registers in the I/O map: Base Address +
0x00 and 0x07

Base Address Offset Function
0x00 Base address/Input 1-8
0x01 Input 9-16
0x02 Input 17-24
0x03 Input 25-32
0x04 Input 33-40
0x05 Input 41-48
0x06 Input 49-56
0x07 Write flag + Input 57-60

Table 9: Register map

1.2 Configuration/DIN base address

The 10104-60IN can place the 1/0O block on any 8-byte boundary. When setting a base address, the
value to write to the base address register is bits 9-3 of the desired base address. The address
register is usually hidden, and in its place are inputs 1-8. To access the register, the write-lock must
be enabled

For example:
To move the 10104-60IN base address to 0x240, write 0x48 to the base address register.
To move the 10104-60IN base address to 0x260, write 0x4C to the base address register.

Offset: 0x00

Bit 7 6 5 4 3 2 1 0
Function|Resv'd | ADDR | ADDR | ADDR |ADDR6 |ADDR5 [ADDR4 | ADDR3
9 8 7

Table 10: Configuration/DIO base address
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1.3 Write Lock

Offset: Ox07

Bit 7 6 5 4 3 2 1 0
Function |WREN |0 0 0 DI60 ([DI59 |[DI58 |DI57

Table 18: Write Lock register

WREN signals whether the configuration register at Base Address + 0x00 is accessible. A
1: Ox00 contains the base address,
0: 0x00 contains DI1-DI8

To enable changes to the board configuration, the Key sequence must be written to the Write Lock
register.
The key sequence to unlock the board configuration is: 0XAA — 0x55 — 0x5A — 0xA5

When the configuration is unlocked, WREN will be 1.

Any write to this register, which does not follow this sequence will reset the sequence. Once the
board configuration is unlocked, writing any new value to the Write Lock Register will lock the board
configuration. Writing OxFF to the Write Lock register while configuration is unlocked will both save
the current configuration to the on board EEPROM and lock the board configuration. Changes to the
Base Address do not take effect until the configuration is written to the EEPROM.

1.4 Recovery
If the address of the 10104-60IN is not know, it can be recovered through the use of writes to address

0x300. Writing the key sequence to address 0x300 will temporarily set the 10104-60IN base address
to 0x300. At this point, the write lock can be used to enable configuration.

The recovery sequence is: 0xAA — 0x55 — Ox5A — 0xA5

If there is one incorrect write, the sequence must start again from the beginning.

Initiating a recovery in a system with more that one 10104-60IN will cause all I0104-60IN boards to
occupy the same base address.

The 10104-60IN base address will remain at the recovery address until the configuration is written to
the EEPROM.
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1.5
Input Series Resistor and Opto-Coupler

Each input has two 4990 ohm resistors in parallel with each other and in series with the bi-directional
input opto-coupler as shown.

+5U
ILD256T
Input Pull up in PLD
Dptocoupl ey

Input % [_I_-rD. 1uF

Connector 4930 Ohms

Com
4990 Ohms

DIGITAL INPUTS

(Polarity Insensitive)
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[0104-60IN Input Locations
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