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Chapter 1: Introduction

1.1 Functional Description

The ACU™ js an expansion card designed for TERN controllers to add high speed 16-bit ADCs, CAN,
CompactFlash and Ethernet.

Upto 4 ADC chips (AD7655, IMHZ, 16-bit, 0-5V [Ican be installed to provide a total of 16 ADC inputs.
Each AD7655 alows simultaneous sampling on two channels in hardware. There is a Precision
Reference(20 ppm, 2.5V) with on-board Temperature Sensor.

A Controller Aera Network(CAN) controller(SJA1000), running at 20 MHz clock can be installed along
with on-board CAN transceiver. It supports up to 1M-bit per second. CAN interrupt and software
programmable hardware reset are available. The ACU™ allows TERN controllers directly connect to
CAN-bus. All registers of the CAN controller are software accessible.

An Fast Ethernet Module can be installed to provide 100M Base-T network connectivity. This Ethernet
module has a hardware LSl TCP/IP stack. It implements TCP/IP, UDP, ICMP and ARP in hardware.
ACU™ allows access to mass storage CompactFlash cards (up to 4GB). Users can easily add mass data
storage to their embedded application. Complete C/C++ programmable software package includes
compiler, remote debugger, samples, and file system libraries. Files on the CF can be easily accessed from
aPC.
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1.2 Features and Options:

* Measures 3.57 x 2.30 inches

« 16 ch. 16-hit high speed ADC(0-5V, 1IMHz, AD7655)

* 100 M Ethernet with hardware TCP/IP stack

» CompactFlash with FAT file system suppot

¢ CAN bus controller( SJA1000)

* Precision Reference(20 ppm, 2.5V) with on-board Temperature Sensor
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Chapter 2: Installation

2.1 Softwar e I nstallation

Please refer to the Technical manual “Softwareplft. on TERN CD under tern_docs\manuals\ for
installing software and evaluation of TERN conicdl.

2.2 Hardwar e Installation

The ACU is an expansion board built for TERN coléms. The ACU can work with most TERN
controllers, including: 586-Engine, 586-Drive, 5Bfgine-P, A104, A104S, A-Engine, A-Engine-P, A-
Engine86, A-Engine86-P, R-Engine, RA, RD, AE86-OrdBox-A, i386-Engine, i386-Engine-P, i386-
Engine-L, i386-Engine-M, i386-Drive, SmartLCD, StTd&T, HD, U-Drive.

Hardware installation for the ACU consists of ifigtg onto its host controller. Th&aCU™ interfaces with
a TERN controller via the J1 and J2 address/dataThe photo below shows a ACU is installed betwaeen
586-Engine and a P100CAN. The J1 and J2 headepaasethough all 3 boards.
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Chapter 3. Hardware/ Software

The ACU™ is an expansion board, supporting a CAN ibterface, a 50-pin CompactFlash receptacle, a
100M-T Ethernet Module, 16 channels of 16-bit ARBd 2 channels of 12-bit DACs.

3.1 CAN( Controller Area Network)

The ACU support an on-board Controller Area Netw@ZAN) controller(SJA1000, Philips). It supports
network baud rates up to 1M-bit per second. Softvehivers allow access to all CAN controller regiist
as well as a buffering software layer.

The CAN bus is a balanced (differential) 2-wireeifiice running over either a Shielded Twisted Pair
(STP), Un-shielded Twisted Pair (UTP), or Ribboblea
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CAN Bus Electrical Interface Circuit

A number of different data rates are defined, Withbps (Bits per second) being the top end, and a®kb
the minimum rate. Cable length depends on therd#éaused. Normally all the devices in a systemstiier
uniform and fixed bit-rates. The maximum line ledngt 1Km, 40 meters at 1Mbps. Termination resistors
are used at each end of the cable. The worst-cassmission time of an 8-byte frame with an 11-bit
identifier is 134 bit times (that's 134 microsecematlthe maximum baud rate of 1Mbits/sec).

SOF (Asbitration {Contral CRC (ACK | EOF L
© L xl2 ¥ @ Ve | oxt % = bites

The CAN Bus interface uses an asynchronous trasgmischeme controlled by start and stop bitset th
beginning and end of each character. This interfacsed, employing serial binary interchange.
Information is passed from transmitters to receivera data frame. The data frame is composed of an
Arbitration field, Control field, Data field, CRGelld, ACK field. The frame begins with a 'Startfeme'
[SOF], and ends with an 'End of frame' [EOF] spdt® data field may be from 0 to 8 bits.

The Application for CAN bus includes automotive andindustrial field bus.

A low speed CAN bus may be employed to operate avindnd seat controls in a vehicle. A high speed
CAN bus may be employed for engine management,ebantrol, Engine Sensors, and Anti-Skid
Systems.
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The CAN bus pin out on J4 is shown below. It isH 8pacing 5x2 pin header. User can use a
IDE10-DBS9 flat cable from TERN to connect CAN sig1to an external standard DB9 CAN
connector in the field.

A CAN bus transceiver (PCA82C251) is on-board amel RS line is pull down via a SLOPE Control
resistor(R2).

For high speed operation, the R2 is zero ohm, rdresmit output is switched ON/OFF as fast as ptessib
and no measures are taken to limit the rise andsligbe. In this mode, shield cable is recommenged
avoid RFI problems.

While in slope control mode with R2 installed, tiwe and fall slope is limited and a flat cable barused.

Sockets for R13 and R14 allow user to install CAl bermination resistors.

3.2 50-pin CompactFlash Interface

A 50-pin CompactFlash receptacle can be installethe ACU and also a mechanical ejector.

It supports 50-pin mass storage CompactFlash aaitisWindows compatible FAT file system support,
allowing user easily transfer large amounts of datar from a PC.

3.3 Ethernet

An WizNet™ Fast Ethernet Module can be installegttovide 100M Base-T network connectivity. This
Ethernet module has a hardware LSI TCP/IP stackmpiiements TCP/IP, UDP, ICMP and ARP in
hardware, supporting internet protocol DLC and MAChas 16KB internal transmit and receiving buffer
which is mapped into host processor’s direct memodhg host can access the buffer via high speed DMA
transfers. The hardware Ethernet module releagem@t connectivity and protocol processing frora th
host processor. It supports 4 independent stackemdions simultaneously at a 4Mbps protocol prangss
speed. An RJ45 8-pin connector is on-board for eoting to 10/100 Base-T Ethernet network. A sofavar
library is available for Ethernet connectivity.

3.4 AD7655, 16-bit parallel high speed ADC

The unique 16-bit parallel ADC (AD7655, 0-5V) supisaultra high-speed (1 MHz conversion rate) analog
signal acquisition. The ACU can support up to 478B5 chips for a total of 16 ADC inputs. Each
AD7655 contains two low noise, high bandwidth trackd-hold amplifiers that allovsimultaneous
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sampling on two channels. Each track-and hold draplas a multiplexer in front to provide a totdl4
channels analog inputs on each ADC chip. The lghrdDC achieves very high throughput by requiring
only two CPU I/O operations (one start, one readrdmplete a 16-bit ADC reading. With a precision
external 2.5V reference, the ADC accepts 0-5V apalputs at 16-bit resolution of 0-65,535.

The ADC input signals are routed on header J3:

J3
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See sample program \tern\586\samples\acu\acu_addefails on reading the ADC. The sample program
is also included in the pre-built sample projetrn\586\samples\acul\acu.ide.
Refer to the data sheet for additional specificetjdtern_docs\parts\ad7655.pdf.

]
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3.5 DAC (LTC1446)

The LTC1446/LTC1446L is a dual 12-bit digital-toedog converter (DAC) in an SO-8 package. It is
complete with a rail-to-rail voltage output amg@ifj an internal reference and a 3-wire serial fater. The
LTC1446 outputs a full-scale of 4.096V, making 1B.&qual to 1 mV. The LTC1446L outputs a full-scale
of 2.5V, making 1 LSB equal to 0.61 mV.

The buffered outputs can source or sink 5 mA. Tiputs swing to within a few millivolts of supplit
when unloaded. They have an equivalent outputteggis of 40Q when driving a load to the rails. The
buffer amplifiers can drive 1000 pf without goinga oscillation.

The DAC can be installed in U14 on the ACU, ane dlutputs are routed to J3 pin 31 for DAC channel
A(VA), and J3 pin 32 for DAC channel B(VB).

3.6 Interfaceto TERN host controller viaJl and J2
The ACU is designed to interface to a host TERNtiler via two 20x2 pin headers. All high speed

address, data, and control lines are located oklddy PIO lines, interrupt line, and chip selenek are on
J2.
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The signal names on J1 and J2 pin headers mayffeeedt on different host controllers, such as 586E
i386E, AE86. User needs to find out the active aigrames and functions based on the location opitihe
number on the J1 and J2 header of the host caentroll

3.7 Chip Selectsand Hardware Configuration Header

H1
IEPC'S 1 o O 2
=R O 4 /PC4

Q

JCS6 5 B /PCE
JMoso 7 g g 8 _J/oaT
ALE O 10 JPCS

AL 11 o 12 ALE]
HDRD12

In order to allow the ACU to work with most of tHe&ERN host controllers in different combinations, a
hardware configuration header is on board. By defail pin 6=pin 8, also pinl1l=pin12 are connedigd

trace.

As an example, a 586-Engine, an ACU, and a P100®A&rds are assembled as shown in the photo
below. This system can provide 586 CPU, 16 charofel§-bit ADC, 8 channels of 12-bit ADC, 100+ I/O
lines, CompactFlash, 100M Ethernet, RS232, RS48%wa independent CAN interfaces.

In order to select PLOOCAN and ACU in the sameesydby an 586-Engine, a wire jumper, from J4.1 to
J2.5, must be added to provide an extra chip skec{/GPCS3).
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ACU Layout Dimensions
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