HE104DX Manual

Vehicle Power Supply

High Efficiency

DC to DC Convertor

© DIAMOND SYSTEMS CORPORATION

Technical Manual

P/N: HE104DX-MAN
Revision: 29 June 2009

Revision

Date

Comment

A

6/26/2009

Initial version

FOR TECHNICAL SUPPORT
PLEASE CONTACT:

support@diamondsystems.com

Copyright © 2009
Diamond Systems Corporation
1255 Terra Bella Ave.
Mountain View, CA 94043 USA
Tel 1-650-810-2500
Fax 1-650-810-2525
www.diamondsystems.com




@ DIAMOND SYSTEMS

CHAPTER 1 - INTRODUGCTION. ...ttt e e et e e e e e e e et e e e aaneeean s 4
1.1 GENERAL DESCRIPTION. ... .utttttttieaii ittt e ettt et e e e sttt e e e s s st e bt et e e e e e s s b e e e e et e e e saeeaaasn b e e et e e aeesaasnbneeeeaeeeannnnnrnees 4
1.2 SPECIFICATIONS ...ooeeeiiiiiiiiit ettt ettt e e e et ettt e e e e s e b et ettt e e a4 s s R s b e et e e e e e e 4R b e R e et e e et e e e e e e aaa R e bR e et e e e e e s e nnnbne e e e e e e e aannnrnees 6

CHAPTER 2 CONFIGURATION AND INSTALLATION ..uuiiiiieee e e e 7
2.1 INTRODUGCTION .tttttttttttttttssssssssssssssssssssssssssssssssssssssssssss 5555555555555 5 555555555555 555555555555 555555555555 555555555555 55555555 555555555525 22smmnnnrnnnnnnnn 7
2.2 POWER CONSIDERATIONS . ....tttttttttttssssssssssssssssessesesseeesesestsestetetetttetetettttttttatatatatatatatatatataaaaataaaaaaaaaaaataaaaaaaaaaaaaaaaaaaaaaaaaaaan 8

2 |V = V1 I ] o 10 ooV G @ 1= ox (o S P 8
2.2.2  OULPUL POWET CONNECION ....ceiiiiiiiiiiiiit ittt ettt e e e e e e e e e e e e 8
A% B o | o 11 To] o T o] 1V | SO PP UTT PRI 8
2.2.4  PCJ/104 Parallel POrt INTEITACE .....ciiii ittt ettt e ettt e et e e e e e s ettt tr e e e e e e e e sanbabteeeaaaeeeaannnes 9
2.3 JUMPER SELECTION .. .uuttttttteeasaaauuttsseetaeesaaasstssstetasasaaassssseeeaeseaasns b e e eeeae e e 1 as s b e e et e e e e e e aan bR e e e et e e e e e e amn b e e e e et e e e s aannnbnnreeeeeesannnne 10
2.3.1  LED Jumper ENADIE/DISADIE. ... et e e e e e e e e e eas 10

CHAPTER 3 SIO OPTION L.ttt e e e e e e e e e e e et e e e et e e e ea e e e et e e e aan e e eeaneeees 11
3.0 IDESCRIPTION ..ttttttttututusssssssssssssssssssssssssssssss s e s s s 5555555555 555555555555 555555555555 555555555555 555555555555 555555 555555555555 555555552552 bernrnrmrnrnnnn 11
3.2 CONFIGURATION ...ttt tttuitttteeteee s e sttt et ee e e s e as st see e e e e e e s e aas s b e e et e e e 444 R R R b e e et a4 e a4 4o a s R R e e et e a2 e 44 aa s bR e e e et e e a4 e e R R b e e e e et e e e s e annnbnneeeeeseaannnnn 11

HE-104-DX User Manual Rev A www.diamondsystems.com Page 2




@ DIAMOND SYSTEMS

PREFACE

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

DISCLAIMER

Diamond Systems 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. Diamond Systems shall under no
circumstances be liable for incidental or consequential damages or related expenses resulting from the use of this prod uct,
even if it has been notified of the possibility of such damages. Diamond Systems reserves the right to revise this pub lication
from time to time without obligation to notify any person of such revisions. |If errors are found, please contact Diamond
Systems at the address listed on the title page of this document.

COPYRIGHT © 2009 Diamond Systems

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 Diamond Systems.
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CHAPTER 1 - INTRODUCTION
1.1 GENERAL DESCRIPTION

The HE104DX is a high efficiency, high performance DC to DC 60 watt converter that supplies +5V, -
5V, +12V & -12V outputs. The HE104DX is designed for low noise embedded computer systems,
has a wide input range of 6-40V(>6:1) and is ideal for battery or unregulated input applications. The
HE104DX is specifically designed for vehicular applications and has two heavy-duty transient
suppressors (3000W) that clamp the input voltage to safe levels, while maintaining normal power
supply operation.

The HE104DX is a state-of-the-art Mosfet based design that provides outstanding line and load
regulation with efficiencies up to 95 percent. Organic Semiconductor Capacitors provide filtering that
reduces ripple noises below 20mV. The low noise design makes the HE104DX ideal for use aboard
aircraft or military applications or wherever EMI or RFI must be minimized. The +5VDC and +12VDC
outputs are controlled by a constant off-time current-mode architecture regulator that provides
excellent line and load transient response.

The HE104DX has a opto-isolated on/off input (SD), allowing for remote control.

The HE104DX is PC/104 compliant with a 16-bit PC/104 bus. All generated voltages are provided to
a connector block. A removable main input power plug allows the HE104DX to be easily installed.
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FEATURES

. DC to DC converter for embedded applications.

. “Load Dump” transient suppression on input power supply.
. Operates from 6VDC to 40VDC input.

. PC/104 size and mounting holes.

. 60 watt power supply outputs.

- 5V, 12V, -12V, -5V, and battery charger outputs.

.- Temperature range -40 to 85C.

. Optocoupled input for remote operation.
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1.2 SPECIFICATIONS
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Power Supply Specifications

Model HE104DX

5V output* 12 A

12V output 25A

-5V output 400 mA

-12V output 500 mA

Input Voltage Range 6 to 40V

Load Regulation** < 60mV

Line Regulation 40mV

Output temp. drift** <40mV

Switching Freq. 75kHz

Max. Input Transient 125V for 100msec
Output Ripple** < 20mV
Conducted Susceptibility** > 57db

Efficiency Up to 95%

Temp. Range -40 to 85C
Quiescent current*** 2 mA

Size, PC/104 form factor compliant*** | 3.55"W. x 3.75"L. x 0.6"H.

*Current rating includes current supplied to 12V, -12V and -5V regulators.

**Measured on the 5V output.
*** ED’s disabled.
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CHAPTER 2 CONFIGURATION AND INSTALLATION

2.1 Introduction

This chapter describes the configuration and installation of the HE104DX power supply. In addition,

section 2.2 provides a formula to calculate the available +5VDC. Figure 2-1 shows the HE104DX
connectors, jumpers and other options.

Pouer %n Connectors
& CN3

CH2-3 ¢ -BUOC out put

CH2-2 ¢ -12U0C output
CH2-1 : H2U0C output
CH3-3 : Common

CH3-2 : +5UOC oulput

CH3-1 : Ignitlen input

Parallel Port CN?

Hain Input Cormactor
CNl or CNs

CHi ACHE=2 : Common
CHLACN&—L : Main Power input, &—4OWDI

Serial Port 1 C

LB R LN R R N
A A N1 S3 K]
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2.2 Power Considerations.

The +5V switching regulator is rated at 12A maximum output, however the +5V output supplies power
to the +12, -5, and -12VDC regulators. To obtain the usable range of +5V output, “derate” according
to the use of +12, -5, and -12VDC. Use the following formulae to calculate the maximum usable
output.

(I[- 5] +1[- 12]* 2.4 +1[12] * 2.4)
0.9

Usable +5Voutput =12A -

Where: I[-5] = -5VDC current load
I[-12] = -12VDC current load
I[12] = 12VDC current load
Assuming 90 percent converter efficiency (actual efficiency may vary).

2.2.1 Main Input Power Connector

Input power is connected to the HE104DX by a removable connector block CN1. The power supply
accepts DC input voltages in the range of 6VDC to 40VDC.

Unregulated vehicle power is connected as follows:

- Terminal 1:"hot” polarity
- Terminal 2: Common (0VDC)

2.2.2 Output Power Connector

Output power is available via connector blocks CN2 & CN3. CN2 & CN3 are located immediately
side-by-side.

- CN3-1: Position 4, SD (Ignition input, ie maintained contact closure) 6 — 40 VDC input
- CN3-2: Position 5, +5VDC output

- CNB3-3: Position 6, common

- CN2-1: Position 7, +12VDC output

- CN2-2: Position 8, -12VDC output

- CN2-3: Position 9, -5VDC output

2.2.3 Ignition input

The HE104DX power supply outputs are turned on when 6VDC to 40VDC is applied to the ignition
input signal SD on connector CN3-1.

If no remote control is required, this input can be tied to the main input power connector.
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2.2.4 PC/104 Parallel Port Interface
The HE104DX provides a PC/104 bus to pass the signals through to the next PC/104 card.

The table below lists the signals used on the PC/104 bus.

Pin # Signal Pin # Signal Pin # Signal Pin # Signal
Al N/A B1 GND Cco GND DO GND
A2 SD7 B2 N/A C1 N/A D1 N/A
A3 SD6 B3 +5V C2 N/A D2 N/A
Ad SD5 B4 N/A C3 N/A D3 N/A
A5 SD4 B5 -5V C4 N/A D4 N/A
A6 SD3 B6 N/A C5 N/A D5 N/A
A7 SD2 B7 -12v C6 N/A D6 N/A
A8 SD1 B8 N/A C7 N/A D7 N/A
A9 SDO B9 +12V Ccs8 N/A D8 N/A
A10 N/A B10 N/A C9 N/A D9 N/A
All AEN B11l N/A C10 N/A D10 N/A
Al12 N/A B12 N/A Ci11 N/A D11 N/A
Al3 N/A B13 /IOW Ci12 N/A D12 N/A
Al4 N/A B14 /IOR C13 N/A D13 N/A
A15 N/A B15 N/A Ci14 N/A D14 N/A
Al6 N/A B16 N/A Ci15 N/A D15 N/A
A17 N/A B17 N/A Ci16 N/A D16 +5V
Al18 N/A B18 N/A C17 N/A D17 N/A
A19 N/A B19 N/A C18 N/A D18 GND
A20 N/A B20 N/A C19 N/A D19 GND
A21 N/A B21 IRQ7

A22 SA9 B22 N/A

A23 SA8 B23 IRQ5

A24 SA7 B24 N/A

A25 SA6 B25 N/A

A26 SA5 B26 N/A

A27 SA4 B27 N/A

A28 SA3 B28 N/A

A29 SA2 B29 +5V

A30 SA1 B30 N/A

A3l SAO B31 GND

A32 GND B32 GND
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2.3 Jumper Selection

This section describes the function of each jumper, the location of it, the default setting, and how to change it.

2.3.1 LED Jumper Enable/Disable

These jumpers allow the LEDs to be disabled. This is most likely to be used when absolute minimum power consumption
must be maintained, such as when operating off a limited battery source.

The location of each LED jumper shown in the diagram below.

T P

Configuration jumpers LED cut trace jumpers
for Serial & Parallel ports On SHO side of HE104DX

Each LED is enabled by factory default. To disable any LED, remove the LED jumper (or cut the small PCB trace if no
jumper is installed) associated with the LED. To re-enable any LED, re-install the associated jumper (or solder a short
jumper wire between each of the jumper pads).
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CHAPTER 3 SIO option
3.1 Description

The SIO option provides the HE104DX with a dual UART and a 1284 bi-directional parallel port
accessible through the PC104 bus. The UARTs are software compatible to industry standard
16C550 and include enhanced features of 128 bytes of transmit and receive FIFOs, programmable
transmit an receive FIFO trigger levels, transmit and receive FIFO counters, IRDA encoder/decoder,
automatic RTS/CTS hardware flow control and automatic software (Xon/Xoff) flow control. Status
registers provide interrupt priorities, received data errors and modem status. Each channel has
programmable baud rates up to 460.8Kbps. The parallel port is compatible to IEEE1284 specification
and supports Compatible Centronics, Extended Capability (ECP) and Enhanced Parallel Port (EPP)
protocols. The bi-directional parallel port can be configured as a general-purpose input/output
interface or connected to a printer or portable storage devices.

3.2 Configuration

Both serial ports and the parallel port use the standard PC COM and LPT port address and IRQ. The
SIO chip decodes the PC/104 address lines A3 through A10 internally to select the serial ports as
COM1, COM2, COM3 or COM4 and the parallel port as LPT1 or LPT2.

Device JP9 JP8 JP7 JP6 JP2 Port Address IRQ
range
Serial Port 1 | OPEN OPEN - - - Ccom1l 3F8-3FF 4
Serial Port 1 | CLOSE | OPEN - - - COM2 2F8-2FF 3
Serial Port 1 OPEN | CLOSE - - - COM3 3E8-3EF 4
Serial Port 1 | CLOSE | CLOSE - - - COomM4 2E8-2EF 3
Serial Port 2 - - OPEN OPEN - Com1 3F8-3FF 4
Serial Port 2 - - CLOSE | OPEN - COM2 2F8-2FF 3
Serial Port 2 - - OPEN | CLOSE - COM3 3E8-3EF 4
Serial Port 2 - - CLOSE | CLOSE - COomM4 2E8-2EF 3
Parallel Port - - - - CLOSE | LPT1 378-37F 7
Parallel Port - - - - OPEN LPT2 278-27F 5
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3.3 Pins description

3.3.1 Parallel port (CN7)

© DIAMOND SYSTEMS

DB- In/ DB- In/
CN7 25 Signal Function CN7 25 Signal Function
) Out . Out
Pin Pin
1 1 | STRB- O”;fr‘gb‘jeata ouT 14 | AUTOFD- | Autofeed | OUT
3 2 PDO Data bit O 110 4 15 ERR- Printer error IN
5 3 PD1 Data bit 1 /0 16 INIT- Initialize ouT
printer
7 4 | PD2 Data bit 2 o | s 17 | SLCTIN- Selects ouT
printer
9 5 | pD3 Data bit 3 o | 10 | 18 GND Signal N/A
Ground
11 6 PD4 Data bit 4 o || 12 19 GND Signal N/A
Ground
13 7 PD5 Data bit 5 o | 14 20 GND Signal N/A
Ground
15 8 PD6 Data bit 6 o | 16 21 GND Signal N/A
Ground
17 9 PD7 Data bit 7 o | 18 22 GND Signal N/A
Ground
19 | 10 | Ack- Character IN | 20 | 23 GND Signal N/A
acknowledged Ground
21 | 11 | BuUsY Printer busy IN 22 | 24 GND Signal N/A
Ground
23 | 12 | PE Out of paper N | 24 | 25 GND Gs'g”a' NI/A
round
. Signal
25 13 SLCT Printer selected IN 26 N/A GND N/A
Ground

Table 10: Parallel Port Connections

Note: CN7 is an edge mounted PCB connector with odd number pins located on the “top”, and
even number pins on the “bottom”.

3.3.2 Serial ports (CN4 & CN5)

CN4 D3-9 Signal Function In/ CN4 DB."Q Signal Function In/
CN5 | Pin Out [ CN5 Pin Out
1 1 DCD1 | Serial 1 Data Carrier IN 2 6 DSR1 | Serial 1 Data Set IN
Detect Ready
3 2 RXD1 | Serial 1 Receive Data IN 4 7 RTS1 | Serial 1 Request To ouT

Send
5 3 TXD1 | Serial 1 Transmit Data | OUT 6 8 CTS1 | Serial 1 Clear To Send IN
7 4 DTR1 | Serial 1 Data Terminal | OUT 8 9 RI1 Serial 1 Ring Indicator IN
Ready
9 5 GND | Signal Ground 10 N/C No connection

Table 14: Serial Port COM1 Connection
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