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Forward

The SBC488/ CEM t echni cal manual covers the operation and nai nt enance for
the SBC488. There also is another version of the SBC488 called the
SBC488/ TEST t hat supports the board in test applications. 1In test
applications, the SBC488 acts as a test controller and is used to create
smal |l to nmedium sized automated test systens. The SBC488/ TEST nanua
covers both operation, maintenance and software devel opnent.
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SAFETY

WARNI NG
Hi gh vol tage AC and DC exi st on the SBC488 printed circuit
board. Do not touch the unit with power on. Failure to observe
this warning could result in serious injury or death.

Copyright Notice

Thi s docunentation, firmvare and all printed circuit board
artworks are copyrighted with all rights reserved by Ti dal

Engi neering, Wi ppany, NJ USA. No part of this product may be
copi ed reproduced or transmtted by any neans w thout prior
written perm ssion from Tidal Engineering. It is unlawful to
copy EPROM contents w thout perm ssion.

Copyright © Tidal Engineering, 1996. Al Rights Reserved.

Trademark Notices
Smart Core and Z-Wrl d Engi neering are trademarks of Z-World,

Inc. Wndows is a registered trademark of M crosoft
Cor por ati on. IGech is a trademark of | Gtech, Inc.
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1.0 OVERVIEW

The SBC488 is a single board conputer that incorporates a variety of
i nput and out put capabilities beginning with two conmuni cati on
i nterfaces.

The SBC488 gets its nane fromthe | EEE 488 bus which is also known as
the General Purpose Interface Bus (GPIB). The | EEE 488 bus allows up
to 15 instrunments within a |ocalized area to comuni cate with each
other. Data is sent through the bus in parallel a byte (8 bits) at a
time. The data consists of device dependent (conmands specific to

t he SBC488) and generic interface nessages (commands conmon to al

| EEE 488 devices). Each device is assigned and responds to a uni que
address. The address is set by a five position address di pswitch
that is read by the SBC488 at power up.

The SBC488 inplenents only the Tal ker/Listener functions defined by
the | EEE 488 standard. The SBC488 therefore, acts as a slave to the
bus controller. It responds to data request conmands and set poi nt
commands. Anot her SBC488 nodel, the SBC488/ TEST can perform

tal ker/listener and | EEE 488 bus controller functions and is used to
control small to nmedium sized automated test systems. See Figure 1,
t he SBC488 bl ock di agram

In addition to the | EEE 488 interface the SBC488 al so supports RS-232
communi cations at 9600 Baud. The RS-232 interface is an asynchronous
serial interface. Conmands are received and data is sent by the
SBC488 over the RS-232 interface. Either the | EEE 488 or the RS-232
interface can control the SBC488. This provides the end user with
the flexibility of nultiple comunication options.

The optional anal og i nput on the SBC488 consists of an el even
channel, 12 bit Analog to Digital Converter (ADC). The ADC is
isolated fromthe McroProcessor Unit (MPU) and the conmuni cation
interfaces with high speed opto-isolators affording a 2500 VAC

i solation barrier.

The optional anal og output on the SBC488 consists of four, 12 bit
Digital to Anal og Converters (DAC). The DACs are also isolated from
the MPU and the communication interfaces.

The SBC488's optional digital 1/Ois capable of 32 bits of bi-
directional input and output. The optional four 8 bit ports are also
optical ly isol at ed.

The SBC488 incorporates an MPU nodul e from Z-Wrl d Engi neering call ed
a Smart Core. The SmartCore features a Z180 MPU running at 9.216 Mz.
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SBC488TM Rev C Novenber 1996
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Figure 1, SBC488 Bl ock Di agram

The SBC488 supports software devel opnent using the optional Dynamic C
environnment avail able from zZ-Wrld Engineering. Wth the software
devel opnent option and Dynamic C, a progranmer can make nodifications
to the generic firmvare of the SBC488. This allows changes to the
standard conmand set and the incorporation of additional commuands.
The software devel opnent option includes a 128K EPROM with t he
Dynamic C nonitor installed.
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1.1 Part Number Breakdown

The part nunber for the SBC488/ OEM determines the installed options.
The part nunber is created as foll ows:

SBC488/ CEM | - xDA X. XX - ADX. X -xDI G - DEV
Model no. of DAC | DAC Option [ ADC Option | No. of Sof t war e
number channel s vol t age vol t age Digital Devel op.
reference |reference |Ports Opti on

SBC488/ CEM | bl ank bl ank bl ank bl ank bl ank

- 1DA 2.50 - AD2. 50 -1DI G - DEV

- 2DA 4.10 -AD4. 10 -2DI G

- 3DA 5.00 - AD5. 00 -3DI G

- 4DA 8. 20 - ADS. 20 -4DI G

- 5DA 10.0 - AD10. 0

- 6DA

Part nunber exanpl e:
SBC488/ CEM- 4DA2. 50- AD2. 50- 3DI G

This part nunber is for an SBC488 single board conputer with the CEM
firmvare and the foll owi ng hardware options:

Four DACs with a 0-2.5 VDC full scal e range.
El even channel ADC with a 0-2.5 VDC full scal e range.
Three digital I1/O ports, 8 bits each for a total of 24 I/QO
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2.0 Specifications

2.1 The IEEE 488 Interface

Specification: | EEE 488.1 and | EEE 488.2 (partial)
Controller: NEC uPD7210 or National Instrunments 7210
Controller Cock: 8 Mz

Transcei vers: 75160 and 75162 (Texas | nstrunents)

Address Capability: 0 to 30

SRQ generation: ESE, SRE masks (See section 5, programm ng)

2.2 RS-232 Interface

RS- 232 Communi cati ons

Baud Rate: 9600 Baud

Data Size: 8 bit

Parity: None

Stop bits: 1

Connector Configuration: 9 Pin D Sub, |BM Pinout

2.3 Optional Analog to Digital Converter (ADC) Specifications

Par anet er

Channel s 11

Resol uti on 12 bit

ADC P/ N TLC2543
Linearity Error +/-1 LSB max.
Gain Error +/-1 LSB nax.
O fset Error +/-1.5 LSB max.

Vol t age Reference

Par anet er

Ref erence Vol tage Options [2.50, 4.1 and 5.0 VDC
Ref erence P/ N LMA040- x

Ref erence Accuracy +/- 0. 5% max.
Tenperature Coeff. +/- 100 ppni °C

I sol ation: 2500 VAC (Between CPU and 1/0)
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2.4 Optional Digital to Analog Converter (DAC) Specifications

Par anet er

Channel s 6 Max.

Resol uti on 12 bits

DAC P/ N LTC1257

O fset Error +/ -5mV max.
Total Error +/ -2 LSB max.
Qut put | npedance 300 ohm nmax.
Rat ed | oad 2 ma || 100pf

Tenperature Coeff.

+/- 0.02 LSB/°C max.

Vol t age Reference

Par amet er

Ref erence Vol t age

2.50, 4.1, 5.0, 8.2 and 10.0 VDC

Ref erence P/ N

LMA040- x

Ref er ence Accuracy

+/- 0. 5% nmax.

Tenperature Coeff.

+/- 100 ppni °C

I sol ation: 2500 VAC (Between CPU and 1/0)

2.5 Optional Digital Input/Output (I/O) Specifications

Par anet er

Maxi mum nunber of 4 eight bit ports
ports (24 bits total)
Type Quasi Bi-directional
Port P/ N Phillips PCF8574

Qut put Vol t age

5.0 VDC typical.

I nput Vol t age Range

-0.5 to 5.5 VDC

Qut put Current Low 10 ma M n.
Qut put Current Hi gh 30 uA Mn
I nput Vol tage Low 1.5 VDC Max.
I nput Vol tage Hi gh 3.5 VDC M n

I sol ation: 2500 VAC (Between CPU and 1/0)

Page 5
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2.6 SmartCore(tm) Specifications

The SBC488 incorporates an MPU nodul e from Z-Wrl d Engi neering that
provi des a conpact and powerful central processor core nodule (Figure
2, SmartCore block diagram). The SmartCore(tn) features:

Z180 CPU running at 9.216 WMhz.

Static Ram (SRAM, 32K to 128K for data storage (w th optional
battery backup).

Er asabl e Programmabl e Read Only Menory (EPROM), 32K to 128K for
program st or age.

El ectrically Erasable PROM (EEPROM), 512 bytes, for non-volatile
storage without a battery.

Real -Tinme Clock (RTC), for tine cal cul ations.

Reset and power failure supervisor to provide reset to the MPU
if power is out of range and to switch in the battery back-up if
there is a battery installed.

Serial interface for program devel opnent option, Port 1.
Serial interface for the application, Port O.
Two programmbl e tiners used as interval tiners.

Two Direct Menmory Access (DMA) channels for high speed transfers
to internal serial ports and external 1/0Q

Menory decodi ng for external devices (/CS1-/CS6).

Serial 1O <%= 2180
2) PRT: il
DMA Request —_19 52; Seﬂasl Ponts o~
OMA End (2) DMA Channels SRAM EPROM
IMorrupt s>t MMU 32K-512K 32K-512K -€—— 5V

1 Y -——— GND
Supervisor VRAM ATC
Watchdog Timer

VBAT — 3 pPowar Fariure Waming A

Reset Control cs U AM
Battery Backup Control P

a3 > CS1-€S6

[(Becoder }

AO-AS
Do--07

Figure 2, SmartCore Bl ock D agram
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2.7 Indicators and Controls

a. Address switch

The | EEE 488 address is programmed via the 5 position dip switch
on the rear of the SBC488. The address is configured as

foll ows:
of f
1 2 3 4 5 Vi ght

T N A A VS O

=N B~
OOOOOQ

Figure 3, | EEE 488 Address Switch
Not e: Cycle SBC488 power after changing dip swtch setting.

b. Indicator Lights

The SBC488 uses five indicator lights to indicate the status of
the communi cati on channel. The | EEE 488 interface and RS-232
interface share the indicator lights. The light’'s functions are
simlar for both communi cati on channels.

TALK  LISTEN SRQ ERRCR TEST

o O O O O
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I ndicator |ight functions for | EEE 488 conmuni cations

I ndi cat or Function

TALK This light indicates that the | EEE 488 bus has
requested data fromthe SBC488 and that the data
i s being sent.

LI STEN This light indicates that | EEE 488 bus has put the
SBC488 in the |listen node by sending it's listen
addr ess.

SRQ The SRQ or Service Request |ight indicates that a
condi tion has occurred in the SBC488 that requires
service. The |logic of SRQ generation is
programrmabl e over the | EEE 488 and is explained in
section 5. 2.

ERROR This light is Iit when a command error occurs.

The light will go out when the next valid command
is received.

TEST This light is not used in this version

I ndi cator |ight functions for RS-232 conmuni cations

I ndi cat or Function

TALK This light indicates that the RS-232 bus has
requested data fromthe SBC488 and that the data
i s being sent.

LI STEN This light indicates that RS-232 bus is sending
data to the SBCA88.

SRQ This light is not used.

ERROR This light is Iit when a command error occurs.

The light will go out when the next valid command
is received.

TEST This light is not used.

2.8 Pin Descriptions
a. P1 | EEE 488 Connect or

Pin Name/ Descri ption Pin | Nanme/ Descri ption
1 DO/ Data |ine 13 Dl 0o/ Data |ine

2 Dl O2/Data |ine 14 Dl O6/ Data |ine

3 Dl O3/ Data |ine 15 Dl O7/Data |ine

4 DlO4/ Data |ine 16 Dl O8/Data |ine

5 EO /End or ldentify 17 REN/ Renot e Enabl e
6 DAV/ Data Valid 18 DAV Gnd

7 NRFD/ Not Ready For Data 19 NRFD Gnd

8 NDAC/ Not Dat a Accept ed 20 NDAC Gnd

9 IFC/ I nterface C ear 21 | FC Gnd

10 SRQ Servi ce Request 22 SRQ Gnd

11 ATN/ Attention 23 ATN Gnd

12 Shield 24 G ound

b. P3 DAC and ADC Connect or
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Pin /0O Nanme/ Descri ption Vol t age Level

1 O CHO/ Channel O out put 0 to DAC VREF*4095/ 4096
2 O CH1/ Channel 1 out put 0 to DAC VREF*4095/ 4096
3 @) CH2/ Channel 2 out put 0 to DAC VREF*4095/ 4096
4 O CH3/ Channel 3 out put 0 to DAC VREF*4095/ 4096
5 O CH4/ Channel 3 out put 0 to DAC VREF*4095/ 4096
6 @) CH5/ Channel 3 out put 0 to DAC VREF*4095/ 4096
23 I CHO/ Channel O i nput 0 to ADC VREF*4095/ 4096
25 I CH1/ Channel 1 input 0 to ADC VREF*4095/ 4096
26 I CH2/ Channel 2 i nput 0 to ADC VREF*4095/ 4096
21 I CH3/ Channel 3 i nput 0 to ADC VREF*4095/ 4096
19 I CH4/ Channel 4 i nput 0 to ADC VREF*4095/ 4096
17 I CH5/ Channel 5 i nput 0 to ADC VREF*4095/ 4096
15 I CH6/ Channel 6 i nput 0 to ADC VREF*4095/ 4096
22 I CH7/ Channel 7 i nput 0 to ADC VREF*4095/ 4096
11 I CH8/ Channel 8 i nput 0 to ADC VREF*4095/ 4096
13 I CH9/ Channel 9 i nput 0 to ADC VREF*4095/ 4096
18 I CH10/ Channel 10 input |0 to ADC VREF*4095/ 4096
10 I G ound Ref er ence

C.

P4 RS-232 Interface Connector

Pin /0O Nanme/ Descri ption Vol t age Level
1 I Gnd Ref er ence

2 | RX/ Recei ve Dat a -8 to +8 VDC
3 @] TX/ Transmt Data -8 to +8 VDC
4 | CTS/ Cl ear to Send -8 to +8 VDC
5 @) RTS/ Request to Send -8 to +8 VDC
7 I Gnd Ref

Page 9
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Hi gh vol tage AC and DC exi st
wi th power on.

WARNI NG

on t he SBCA488. Do not touch the unit

Failure to observe this warning could result in
serious injury or death.

d. P6 Power

Pin Nanme/ Descri ption

1 120 VAC +/- 20%

2 G\D

3 120 VAC +/- 20%

g. P9 Digital I/0O Connector

Pin /0O Nanme/ Descri ption Vol t age Level
1 O +5 VDC Power +5 VDC
2 /0O D1-LSB Data 0 1/ 0O +5 VDC
3 /0O D1 Data 1 1/0 +5 VDC
10 /0O D2-LSB Data 0 1/ 0O +5 VDC
11 /0O D2- Data 1 1/0O +5 VDC
18 /0O D3-LSB Data 0 1/ 0O +5 VDC
19 /0O D3 Data 1 1/0 +5 VDC
26 /0O D4-LSB Data 0 1/ 0O +5 VDC
27 /0O D4- Data 1 1/0O +5 VDC
34 @) Power Return 0 vDC

2.9 Physical Description

Di mensi ons:
Wi ght :

5.0” x 9.0

(127nm x 229mm)

0.74 I'b. (330 gm

Power Requirenents: 120 VAC +/ -

Operating tenperature:

0 to 70 °C.

20% 6 VA, 4 W
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3.0 Functional Description

3.1 IEEE 488 Interface

The | EEE 488 bus, originally devel oped by Hew ett Packard, is

desi gned to connect test equi pnent to conputers and conputer

peri pherals. It allows up to 15 devices within a localized area to
communi cate with each other. Data is sent by one device (the talker)
and received by any number of listeners. The bus controller sends
commands to the devices on the bus. The talker/listener devices can
send data and receive data and commands.

Each device has a unique address that it responds to. The address of
a device is usually set by a group of dip switches on the device that
are read at power up.

The interface consists of eight data |lines (DI O0-Dl O8) and ei ght
handshake/ control |ines. The handshaking |ines are DAV, NRFD, NDAC.
The control lines are I FC, ATN, SRQ REN and EQ .

The DAta Valid (DAV) line tells the recipient of the data that it is
valid. The Not Ready For Data (NRFD) line tells the sender that at

| east one device is not ready for data. The NDAC line tells the
sender that at |east one device has not accepted the data.

The bus controller uses the ATN line to tell the devices on the bus
that it is sending a command. Wen the ATN line is true, all devices
listen for the command com ng over the bus. When the ATN is fal se,
only addressed devices will participate.

The Service ReQuest |line (SRQ allows any device on the bus to
request service and “interrupt” the controller.

The End O ldentify line (EQ) can be asserted by the tal ker when the
| ast data byte has been put on the bus. This is optional and is set
up in the | EEE 488 bus controller. The SBC488 requires that the EO
is asserted during the |last byte of a data transfer.

The | EEE 488 interface in the SBC488 is managed by an NEC uPD7210
type Application Specific Integrated Crcuit (ASIC). The |EEE 488
Integrated Circuit (1C, U81 is connected to the SmartCore’s 8 bit
data bus (See Figure 5). |In addition, U81 is connected to the |east
significant three bits of the address bus. These address lines are
used by the CPU to address the eight read and wite registers that
control the U81's operation. Also, U3l connects to the SmartCore’s
/CS1, /IORD, /IOAR and /INT1 lines. Note that the “/” before the

si gnal nane neans that the signal is active |ow

The Chip Select 1 (/CS1) signal is an active |low signal that tells
the IEEE 488 ICthat it is being addressed.
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The I nput Qutput ReaD (/IORD) line is an active |ow signal that tells
the IEEE 488 I C that the M croProcessor Unit (MPU) is reading data
fromone of it's eight registers. The |EEE 488 IC then enables its
data bus drivers and puts the data fromthe selected register on the
bus.

The I nput Qutput WRite (/IOAR) line is an active |ow signal that
tells the IEEE 488 IC that the MPUis witing data to it. The |EEE
488 I C then reads the data bus and stores the data in the register
sel ected by the three address |ines.

UB1 al so requires an external clock that is provided by an 8 Mz CMOS
oscillator IC, U110.

The IEEE 488 I1C (U81) is interfaced to the | EEE 488 bus through two
application specific GPIB transceivers U882 (75160) and U383 (75162).
The data transceiver (U32) is a bi-directional high speed tristate
driver/receiver. The control transceiver (U83) serves as the
interface to the control |lines (DAV, NRFD, NDAC, |IFC, ATN, SRQ REN,
EAQ ). U83 has both tristate drivers and open collector drivers as
determ ned by the | EEE 488 standard.

The | EEE 488 i nterface connector, Pl is a shielded connector
specifically designed for the | EEE 488 bus.

The interface between the SmartCore and U81 is interrupt driven.

That is, once U8l is programed at initialization, it is only

servi ced when data is received or requested by the bus. The U81
interrupt line, U31-11, which is normally low, will go high after the
commruni cati on begins on the bus and |l ow after the MPU services the
interrupt and reads the appropriate register. The SmartCore /| NT1
(U100-21) pin is used for this signal

The | EEE 488 address is programmed by DSWL (See figure 5) and defined
by the | EEE standard to be between 0 and 30. The SBC488 interprets
an address of 31 to nean that RS-232 control is being used. The data
buffer/input port U7l (74HC541) allows the MPU to read the address
set on the switch. The MPU then prograns U881 at power up for that
devi ce address.
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Figure 5, M scell aneous Control Schematic

3.2 RS-232 Interface

In addition to the | EEE 488 interface the SBC488 al so supports RS-232
conmuni cations at 9600 Baud.

The Z180 M croprocessor has two integrated UART (Universa
Asynchronous Receiver/Transmtter) ports, 0 and 1. The UART channe

O is used by the SBC488 application. The channel 1 UART is used for
sof tware devel opnent with the -DEV option. The UART signals are
passed through the RS-232 transceiver U85 (See Figure 6). U85 has an
onboard charge punp circuit to generate the +/- 9 volts required by
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the RS-232 interface. The RS-232 UART port is interrupt driven and
generates an internal interrupt when it requires attention.

The RS-232 interface connects externally through a 9 Pin D Sub-

m ni ature connector (P4) PCB nounted on the SBC488. Note that the
CTS signal (RTS at the IBM should be driven true to enable
conmuni cati ons.
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Figure 6, |EEE 488 and RS-232 Interface Schematics

3.3 Optional Analog to Digital Converter (ADC)

The anal og i nput on the SBC488 consists of an el even channel, 12 bit
ADC. The ADC is isolated fromthe MPU and the comuni cation
interfaces with high speed opto-isolators affording a 2500 VAC

i solation barrier.

The ADC IC, W90, interfaces via a four wire serial interface that
sinplifies optical isolation. The interface signals consist of:

a. Serial C ock (U90-18)
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b. Chip Select (U90-15)
c. Data Qut (U90-16)
d. Data In (U90-17)

These digital signals are manipulated by the MPU via the 8 bit
addressabl e | atch, U6l and are isolated by U4l opto-isolator (See
Figure 5). The Data Qut pin of the ADC is isolated by U44 opto-
isolator and is read by the 8 bit input port.

The ADC reference inputs are provided by a precision voltage
reference U22. The ADC converter’s full scale voltage can be changed
to 2.5, 4.096 or 5.0 VDC by substituting the appropriate version of
U22. Note that the ADC reference can only accept 5.0 VDC nax.
whereas the DACs can accept up to 10 VDC. The ADC i nputs can accept
hi gher voltages, however, by configuring a voltage divider with RNO-
RN11 and optional RN31.

The ADC s anal og inputs are protected by diode clanps to +5 VDC and
ground and by input resistor networks RN9-RNl11l. The input resistors
in conjunction with capacitor networks CN1 and CN2 provide a | ow pass
filter to reduce input noise on the ADC.
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1.2K

DIN—from A/D section VM +158
uz22
+5‘A p(o 12 LM4D40EIZ-2.5 T = B4D RN9 ol
+5.18 == 23
P/ RNS | ~B P/0 RN31 P/0 RNT1
10K 10k 10K 7 8 10|55
uso s J10]e §7 J6 |5 |4 2 73 o
a1 P/0 RN10
7 e sl HoPL-2531 *}7° TLC2243CN J 10K 757 p 8 Lo 56
! 8 l 5 ol P/0 RN11
CLOCK 7) Ve 7 ‘ l l l‘ 18 o Pt 2 10K 5 6 ol
n 5 15[ 3 P/0 RNS
/Cs CS  CH2 ‘
3 ool L cs2 13 bour cH3 [ 10K 5annE 10|19
Bov TN cre 3 P/0 RN11
5 10K 3 4
REF+ CHS o|17
=, +58 20 el P/0 RNS
L el cis G |8 110K 4ol s
5 -~ Kl s 2 P/0 RN10
Uas o8 sov ] sov 4 e 10K 5,008 |o)5,
HCPL-2531 10 Z;B Chio 12 P/0 RNS
R17 Ve ! R24 10K 1 2 fol 1y
ToK 7 2 K 1 8 P/0 RNT1
g 4 =B QNW T B ch2 10K 1 2 0ol s
L DF hwa 2
B 3 o :
GND 50v B 9 s0v P/0 RN10
pour 10K
Jf—T 3 3 L P53 vt ol »
= B (e
4 o|s
3 +58 7
— Ol10
“ | | e
= o1z
ACAC1 ACQAC1 ACIACT AC2/ACT AC2ACT olia
DB DBS DBS DB? DBS
DFOSM  DFO6M ~ DFOGM  DFOGM  DFOBM ol 1
=8
o|20
* Note: No divider on this channel
* Note: No divider or clamp on this channel o2+

Figure 7, Analog to Digital Converter Schematic

3.4 Optional Digital to Analog Converter (DAC)

The anal og output on the SBC488 consists of up to six 12 bit DAGCs.
The DACs are isolated fromthe MPU and the communi cation i nterfaces.

The DAC I Cs, Ull-Ul6, interface via a four wire serial interface.
The interface signals consist of:

a. Serial Cock (U11l-1)

b. Load DAC (Ul1l-3)
c. Serial Data In (Ull-2)
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3.5 Optional Digital Input/Output (I/O)

The SBC488’' s optional digital 1/O provides up to 32 bits of bi-
directional digital 1/O The four 8 bit ports are isolated fromthe
MPU and the communi cation interfaces with high speed opto-isolators
affordi ng a 2500 VAC i solation barrier.

The digital 1/Oport 1Cs, U51-U53, are renote 8 bit I/O expanders
for the 1°C bus. Their I°Cinterface is a two wire serial interface.
(See Figure 9, Digital 1/0

The interface signals consist of:

a. Serial Cock SCL (Us1-14)
b. Serial Data SDA (U51-15)

The 1?C interface incorporates a serial addressing nmethod whereby data
is witten to or read froma specific port anong up to eight ports
that are connected on the 1°C bus. The port address is configured by
three pins on each chip, A0 (Pin 1), Al (Pin 2) and A2 (Pin 3).

These three address pins allow up to eight devices to be individually
identified on the same serial bus. In the SBC488, U51 is at address
0, U552 is at address 1 , Us3 is at address 2 and U54 is at address 3.

Each pin on these ports can sink up to 10 ma and source up to 30 uA
Addi ti onal source current can be provided by the optional pull-up
resistor networks RN21 thru RN24. The ports are quasi bi-directiona
whi ch means they can be used as inputs or outputs. The MPU can read
any pin by first setting the port to high, which engages a high

i npedance pull-up and then reading the pin.

These chips al so provide an interrupt output that occurs on any i nput
pin change. This feature is not used in the SBC488 firmware though
it is wired up for future use.

The digital signals, SDA and SCL are mani pul ated by the MPU via the 8
bit addressable latch, U6l and are isolated by opto-isolator U47 (See
Figures 5 and 9). The interrupt and read data are isolated by U48
opto-isolator. The read data is connected to 8 bit input port U71.
The interrupt signal connects to /INTO (U100-22) on the Smart Core.
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3.6 Smart Core Features

The Smart Core(tm features a Z180 CPU runni ng at

10, SmartCore bl ock di agram).

The Smart Core onboard nmenory consists of:

9.216 Mnz.

(Figure

a. SRAM 32K (128K for -DEV option) Battery backup optional.

b. EPROM 32K (128K for -DEV option)

c. EEPROM 512 bytes.

O her SmartCore peripheral s are:

Interface for

Fai |l ure Supervisor.

d. Real - Ti re d ock
e. Reset and Power
f. Serial
g. Serial
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h. Two programmbl e tiners.
i. Two DMA channels.
J. Menory decoding for external devices (/CS1-/CS6).

™> CS1-CS6

Serial 10 <GPy Z180 = p—
(2) PRTs 1 -
DMA Request == - il
DMA End (2) Seral Pons
g (2) DMA Channels SRAM EPROM
IMorrupt s>t MMU 32K-512K 32K-512K ~—— 5V
1 Y -—— GND
Supervisor VRAM ATC
Watchdog Timer
VBAT — 3 powar Falurs Warming A
Reset Control cs -
/5 AM
Battery Backup Control

Figure 10, SmartCore Bl ock Di agram

3.7 Power Supply Features

The SBC488 features an off |ine swi tching power supply. The power
supply provides power to the conputer interface circuitry and to the
I/ O sections. The schematic for the power supply is included as
figure 11 bel ow

The power supply features:
- 2500 VAC isolation
3 outputs +5,+5 and +15 VDC
EM suppression
Overl oad Protection
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Figure 11, SBC488 Power Supply Di agram

Page 20




SBC488TM Rev C Novenber 1996

4.0 Operating Instructions

4.1 Unpacking

Call the carrier inmmediately upon receipt if the shipping carton is
damaged. Then inspect the SBC488 for damaged or | oose conponents.
If there is any damage contact your sales agent to obtain Return
Mat eri al Aut hori zati on (RVAR).

4.2 Setup and Configuration

The SBC488 is ready to operate wi thout any calibration or software
setup. To test the SBC488' s optional ADC and DAC functionality on
the bench the analog i nputs can be | ooped back to the anal og outputs.
This test procedure is described in 4.3 and 4.4 bel ow.

4.3 Electrical Testing Using IEEE 488 Communications

The SBC488 can be tested using either the supplied SBOM n program
(only conpatible with 1Gtech’s | EEE 488 cards and drivers) or any
| EEE 488 test facility such as 1Qech’s wi ndows based Qui ckTest
program

4.3.1 Equipment Required

| BM PC or conpati bl e.

| EEE 488 adapter card and software.
Oscil |l oscope (optional).

Fl uke 77 DVM or equal .

| EEE 488 cabl e.

Pooo®

4.3.2 Procedure for using the SBCwin program with | EEE 488 communications

a. Set the address dip switch on the SBC488 to the | EEE 488
address desired. See Section 2.7 for the address switch
configuration.

b. Connect ADO thru AD5 inputs to DAO thru DA2 outputs to | oop
back anal og signals if these options are installed (See figures
7 and 8).

c. Install or verify installation of |EEE 488 card and driver
software. Refer to the IO ech nanual.

d. Connect the | EEE 488 cable fromthe IBM PC conpatible to the
SBC488.

e. Apply power to the SBC488. The SBC488 s LEDs will cycle for
a short time to indicate that it started properly.

f. Turn on the I BM PC conpatible and | oad the | EEE 488 driver
(DRVR488W EXE) and the SBOw n program

g. Using O ech’s CONFI G EXE program create a | ogical
i nstrument naned SBC488 with the | EEE 488 address whi ch was
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previously set on the SBC488' s address dip switch. Configure
the device for CR, LF and EQ Term nators.

h. Cick on the SBCwin icon to start the SBOM n program

i. Choose the | EEE 488 interface fromthe interface sel ection
pop up wi ndow. Then enter the address that is setup on the
SBC488's dip switch in the address pop up w ndow and click OK
The main screen will appear and the conmunications light will be
gr een.

j. Push the DAC button for each of the installed DAC s and enter
a value fromO to 4095. Check the readback on each ADC channel

agai nst the DAC setting. Measure the DAC output and conpare it

agai nst the cal cul ated value using the fornulas in Section 2.

k. Individually ground (P9 pin 34) each pin corresponding to
each optional digital 1/O port (See Figure 9) and verify the
readback on the SBCwi n screen.

|. Set and reset each bit of each installed digital I/0O port
whi | e observing the appropriate pin using a nultineter (see
figure 9).

4.3.3 Procedurefor using 1Otech Quicktest Program

a. Set the address dip switch on the SBC488 to the | EEE 488
address desired. See Section 2.7 for the address switch
configuration.

b. Connect ADO thru AD5 inputs to DAO thru DA2 outputs to | oop
back anal og signals if these options are installed (See figures
7 and 8).

c. Install or verify installation of | EEE 488 card and driver
software. Refer to the IO ech nanual.

d. Connect the | EEE 488 cable fromthe IBM PC conpatible to the
SBC488.

e. Apply power to the SBC488. The SBC488's LEDs will cycle for
a short time to indicate that it started properly.

f. Turn on the I1BM PC conpatible and | oad the | EEE 488 driver
(DRVR4A8BW EXE) and | Gtech’s Qui ckTest program

g. Using O ech’s CONFI G EXE program create a | ogical

i nstrument naned SBC488 with the | EEE 488 address whi ch was
previously set on the SBC488's address dip switch. Configure
the device for CR, LF and EQ Term nators.

h. Type the conmand “*I DN?” in the output data w ndow and then

click on the Send button. Note: type the text inside the
guot ati on marks.
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i Click on the Read button and observe the data returned. The
data shoul d read SBC488, REVxx where xx is the revision of the
firmnare.

j. |If DACO is installed, enter the command “DAO, 4095" and click the
send button.

k. Read the voltage on DAC Port O, (P3 pin 1) with respect to ground
(P3-9) with the DVvM The voltage should read full scale, i.e.
DAC_VREF* 4095/ 4096.

. If the ADC option is installed, enter the command AD?0 and click the
Send button.

m Cick the Read button and observe the data returned. The data should
read xxxx where the actual voltage is xxxx*DAC VREF/ 4096. xxxXx can
range fromO to 4095. This corresponds to O to ADC VREF VDC on the ADC
converter.

n. Repeat steps j. thru m for the other six ADC and DAC
channel s using the foll owi ng commands:

“DA1, 4095 and “AD?1*
“DA2, 4095 and “AD?2“
“DA3, 4095 and “AD?3*
“DA4, 4095 and “AD?4*
“DA5, 4095 and “AD?5*

Note: Use only on channels with the optional DAC s
i nstall ed.

Fol | ow steps p-w below only for installed digital 1/0O ports.
0. Enter the command “DO, 128" and click the Send button.

p. Read the voltages on |I/O Port 0, P9 pins 2 thru 9 with
respect to P9-34 (Ghd). The voltages should read as foll ows.

Pin 9

Pin 8 Pin 7 Pin 6 Pin 5 Pin 4 Pin 3 Pin 2

3-5 VvDC | O 0 0 0 0 0 0

g. Enter the command “D?” and click the Send button.

r. The SBC488 wi Il respond with ww, xxx, yyy, zzz where these are
the deci mal representations (0-255) of each 8 bit port val ue.

s. Enter the command “DO0, 64" and click the Send button.

t. Read the voltages on I/O Port 0, P9 pins 2 thru 9 with
respect to P9-10 (Ghd). The voltages should read as foll ows.

Pin 9

Pin 8 Pin 7 Pin 6 Pin 5 Pin 4 Pin 3 Pin 2

3-5 VvDC | 0 0 0 0 0 0
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w. Repeat steps o. thrut. for Port 1 “DI1,xxx” thru Port 3
“D3, xxx”.

4.4 Electrical Testing Using RS-232 Communications

The SBC488 can be bench tested using either the supplied SBOwm n
program or any Term nal program such as the one included with
M crosoft Wndows (tm.

4.4.1 Equipment Required

a. |BMPC or conpatible with Serial port.

b. Gscill oscope (optional).

c. Fluke 77 DVM or equal .

d. RS-232 Cable 9 pin (SBC488 side) to conputer serial port.

4.4.2 Procedure for using SBCwin program with RS-232 communications

a. Set the address dip switch on the SBC488 to 31. See Section

2.7 for the address switch configuration.

b. Connect ADO thru AD5 inputs to DAO thru DA2 outputs to | oop
back anal og signals if these options are installed (See figures

7 and 8).

c. Install or verify installation of serial card and driver
sof twar e.

d. Connect the RS-232 cable fromthe |IBM PC conpatible to the

SBCA88.

e. Apply power to the SBC488. The SBC488's LEDs will cycle for

a short time to indicate that it started properly.
f. Turn on the I BM PC conpatible and | oad the SBOwm n program

h. Cick on the SBOwin icon to start the SBOM n program

i. Choose the RS-232 interface fromthe interface selection pop
up w ndow. Then enter the port that the SBC488 is connected to
in the address pop up window and click OK. The main screen will

appear and the comunications light will be green.

j. Push the DAC button for each of the installed DAC s and enter
a value fromO to 4095. Check the readback on each ADC channel
agai nst the DAC setting. Measure the DAC output and conpare it

agai nst the cal cul ated value using the fornulas in Section 2.

k. Individually ground (P9 pin 34) each pin corresponding to
each optional digital 1/O port (See Figure 9) and verify the
readback on the SBCwi n screen.

. Set and reset each bit of each installed digital I/0O port

whi | e observing the appropriate pin using a nultineter (see
figure 9).
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4.4.3 Procedure for using the Terminal Program

a. Set the SBC488 address dip switch to 31. See Section 2.7
for the address switch configuration.

b. Connect ADO thru AD5 inputs to DAO thru DA2 outputs to | oop
back anal og signals if these options are installed (See figures
7 and 8).

C. Install or check installation of serial card.
d. Connect the RS-232 cable to the SBCA488.

e. Apply power to the SBC488. The SBC488's LEDs will cycle for
a short time to indicate that it started properly.

f. Turn on the IBM conpatible PC

g. Run the term nal setup program and configure the port to
9600 baud, no Parity, 8 bit data and 1 stop bit.

h. Type the command “*IDN?” in the term nal area and then press
return.

i. The SBC488 shoul d return SBC488, REVXxx where xx is the
revi sion of the firmare.

j. If the DACO option is installed, enter the conmand
“DAO, 4095" and press return.

k. Read the voltage on DAC Port 0, P3 pin 1 with respect to P3-
34 with the DVM The voltage should read full scale.

I. If the ADC option is installed, enter the command “AD?0” and
press return.

m The SBC488 should return xxxx where the output voltage is
XXXx*FS_ADC/ 4096. xxxx can range fromO to 4095 correspondi ng
to O to full scale on the ADC

n. Repeat steps i. thru m for the other five optional ADC and
DAC channel s using the commands:

“DA1, 4095" and " AD?1”
“DA2, 4095” and " AD?2”
“DA3, 4095” and " AD?3”
“DA4, 4095” and " AD?4”
“DA5, 4095” and " AD?5”

o. If the Digital I1/Ooption is installed, enter the conmand
“D0, 128" and press return.

Fol | ow steps p-w below only for installed digital 1/0O ports.
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p. Read the voltages on |I/O Port 0, P9 pins 2 thru 9 with
respect to P9-34 (Ghd). The voltages should read as foll ows.

Pin 9 Pin 8 Pin 7 Pin 6 Pin 5 Pin 4 Pin 3 Pin 2

3-5VvDC |0 0 0 0 0 0 0

g. Enter the command “D?” and press return.

r. The SBC488 wi Il respond with ww, xxx, yyy, zzz where these are
the deci mal representations (0-255) of each 8 bit port val ue.

s. Enter the command “ DO, 64" and press return.

t. Read the voltages on I/O Port 0, P9 pins 2 thru 9 with
respect to P9-10 (Ghd). The voltages should read as foll ows.

Pin 9 Pin 8 Pin 7 Pin 6 Pin 5 Pin 4 Pin 3 Pin 2

0 3-5VvDC |0 0 0 0 0 0

w. Repeat steps o. thrut. for Port 1 “DI1,xxx” thru Port 3
“D3, xxx”.

Page 26



SBC488TM Rev C Novenber 1996

5.0 Programming

5.1 Device Specific Commands

The SBC488 is addressable via the | EEE 488 interface and the RS-232
interface. The SBC488 assunes | EEE 488 communi cations if the address
switch is set in the range of 0 to 30 (valid | EEE 488 address) and
RS- 232 conmuni cation for a setting of 31. The device specific
commands are inplenented for both interfaces. The | EEE 488 commands
listed in Section 5.2 are only avail able over the | EEE 488 interface
(with the exception of *IDN?). Exanple prograns use |Qtech’s

DRI VER488/ DRV driver syntax but should be hel pful as a guide for

ot her drivers.

The follow ng are the device specific conmands:
a. Set Digital to Anal og Converter (DAC)

DAy, xxxx where xxxx is desired output voltage nultiplied by

FS_ Vol t s*xxxx/ 4096. xxxx can range from O to 4095 correspondi ng
to O to DAC_VREF VDC*4095/ 4096 on the DAC. vy is the DAC channe
and is valid fromO to 5, assunming that 5 DAC s are installed
Response: None

Qui ckBasi ¢ Exanpl e usi ng DAC set conmands

‘ Qui ckBasi ¢ Exanpl e usi ng DAC set commands
OPEN “\ DEW\ | EEEQUT” FOR OUTPUT AS #1

OPEN “\ DEW\ | EEEI N FOR OUTPUT AS #2

* ASSUVE SBC488 |'S AT ADDRESS 9

* ASSUVE DAC VREF AND ADC VREF ARE BOTH 2.5 VDC

FS VOLTS=16 ‘FULL SCALE VOLTAGE IS 16 VDC
FS_AMPS=320 ‘FULL SCALE CURRENT IS 320 ADC
V_SET=5.5 ' VOLTAGE SETTING IS 5.5 VDC

| _SET=100 * CURRENT SETTING I'S 100 AMPS
OV_SET=6.5 * SET OVERVOLTAGE TO 6.5 VOLTS

PRINT#1, “OUTPUTO; DAO, " +RI GHT$( STRS(V_SET*8192/ (2. 5*FS VOLTS)), 4)
PRI NT#1, “OUTPUTO; DAL, " +RI GHT$( STR$(| _SET*8192/ (2. 5*FS_AMPS) ) , 4)
PRI NT#1, “OUTPUTY; DA2, " +RI GHT$( STR$( OV_SET*8192/ (2. 5*FS_VOLTS)), 4)

b. Read Analog to Digital Converter (ADC)
AD?y
Response: returns xxxx. Actual output voltage is
xXXx*FS_Vol t s/ 4096. xxxx can range fromO to 4095 correspondi ng
to O to F.S. on ADC. y can be 0 to 10. This assunes that the
ADC option is install ed.

c. Read Digital Input/Qutput (1/0
D?

Response: returns ww, xxx, yyy, zzz where these are the deci nal
representations (0-255) of each 8 bit port.
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d. Wite Digital 1/0

Dy, xxx where xxx is a decimal nunber representing the binary

wei ghted val ue of the port and y is the port nunber. vy is valid

only fromO to 3 and only when the correspondi ng opti onal port
is install ed.

Response: None
Qui ckBasic programusing Digital 1/0

‘ Qui ckBasi c Exanple using digital 1/0

OPEN “\ DEW\ | EEEQUT” FOR OUTPUT AS #1
OPEN “\ DEWV\ | EEEI N' FOR QUTPUT AS #2
* ASSUME SBC488 IS AT ADDRESS 9

‘' D?1 COMVAND PCSI Tl ONS

START=1

STOP=2

REM_SHUTDOWN=4

OV_RESET=8

‘' D?0 COMVAND BI T PCSI TI ONS

C_MODE=1 ‘current node
V_MODE=2 ‘volt node

SS_MODE=4 ‘soft-start node
or=8 ‘thermal fault

PH BAL=16 ‘ phase bal ance fault
PGM LI NE=32 ‘ programline fault = 32
ov=64 ‘ over-voltage fault
STDBY=128 ‘ standby node

PRI NT#1, “OUTPUTY; D1, " +STR$( START) ‘H T START

PRI NT#1, *“QUTPUT9; D1, 0” ' RELEASE START

PRI NT#1, “OUTPUTY; D1, " +STR$( STOP) ‘H' T START

PRI NT#1, *“QUTPUT9; D1, 0" ' RELEASE STOP

PRI NT#1, *“QUTPUT9, D?, 0"

I NPUT #2, R$

I'F VAL(R$) AND C_MODE THEN PRI NT “ CURRENT MODE"

VAL(R$) AND V_MODE THEN PRI NT “VOLTAGE MCODE"

VAL(R$) AND SS_MODE THEN PRI NT “SOFT START MODE MODE”
VAL(R$) AND OT THEN PRI NT “ OVER TEMPERATURE FAULT"
VAL(R$) AND PH BAL THEN PRI NT “PHASE BALANCE FAULT"
VAL(R$) AND PGM LI NE THEN PRI NT “PROGRAM LI NE FAULT"
VAL(R$) AND OV THEN PRI NT “OVER VOLTAGE FAULT"

|
|
|
|
|
|
I F VAL(R$) AND STDBY THEN PRI NT “ STANDBY MODE"

MTTMTTTT

5.2 IEEE 488 Event Processing

Al'l of the device specific conmands in the previous section are
initiated by the | EEE 488 bus controller. The SBC488 however, Ilike
all | EEE 488 conpati bl e device, can also initiate activity by
generating a service request. This is done by activating the SRQ
line. To accommpdate this feature, the bus controll er must be
programmed to handl e service request, usually in an interrupt
handl i ng sub-routine.

The | EEE 488 standard defines a nmethod for status reporting. This
met hod uses the | EEE 488.1 status byte (See Figure 13). Three bits
of this byte are defined as foll ows:

RQS =>Servi ce Request bit
ESB =>Event Status bit
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MAV =>Message Avail able bit

The RQS bit is set when the SBC488 has requested service via the SRQ
control Iine.

The Event Status Bit (ESB) is set when one of the events defined in

t he standard Event Status Register (ESR) has occurred. The ESR is
masked by the Event Status Enable register (ESE) so that the user can
mask specific or all events from causing an ESB and subsequent SRQ
(See Figures 12 and 13)

The Message Available bit (MAV) is set when a nessage is available in
t he SBC488 out put buffer.

S
LI @
= @
s52 ¢ E
£29858 0
S§ §58O0& % S
g TEZ3 & 28T
: 35235382
g S 00 adce O Standard Event Status Register
*ESR?
7165|1413 2|1]|0
(&) >
G@) v  J _aling
® > Event Status BIT
g < > (ESB)
(& > S
'Y .
716(5(4|3|2|1|0 Event Status Enable Register

*ESR <NRf> or *ESR?

Figure 12, ESE and ESR Generati on
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Serial Poll / Status Byte

*STB?

5.3 IEEE 488

Message Available

(MAV)

Output Queue

o | Service Request
o1 | Event Status Bit
w | Not Used
N | Not Used
| Not Used
© | Not Used

(o)< ~ | Not Used

Service Request

| g (RQS)

Logical OR

@‘

g_

0 | Service Request Enable Register
*SRE <NRf> or *SRE?

Figure 13, Status Byte Generation

Standard Commands

a. Read Event Status Register (See Figure 12)

*ESR?

Response: Deci mal nunber wei ghted as fol |l ows:

1 => QOperation Conplete

2 => not used (Request Control)

4 => not used (Query Error)

8 => Devi ce Dependent Error

16 => Execution Error

32 => Conmmand Error

64 => not used (User Request)

128 => Power on, 1 after power on

Not e:

1. Power on bit is set every time the SBC488 is reset.
It can be used to detect a power outage or SBCA488

reset..

2. Al bits are cleared after the *ESR? command is

execut ed.

b. Read Event Status Enable mask (See Figure 12)

*ESE?

Response:

ESR and enabl es ESR generation. This command uses the sanme

f or mat

as *ESR? above.
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c. Set Event Status Enabl e mask (See Figure 12)

*ESE, XXX
Response: Sets the *ESE mask. Mask bitw se enabl es ESR
generation. Sanme format as *ESR? above.

d. Read Status byte (See Figure 12)

*STB?
Response: Deci mal nunber wei ghted as fol |l ows:
1 =>NA
2 => NA
4 => NA
8 => NA

16 => MAV, Message Avail able
32 => ESB, Event Status Bit
64 => RQS, Request Service
128 => N A

e. Read Status Regi ster Enable mask (See Figure 12)
* SRE?

Response: xxx Mask bitw se enabl es ESR generation. Deci nal
nunmber wei ghted as foll ows

1 =>NA
2 => NA
4 => NA
8 => NA

16 => MAV, Message Avail able
32 => ESB, Event Status Bit
64 => N A
128 => N A
f. Set Status Register Enable mask (See Figure 12)

* SRE, XXX
The sane as format as *SRE? above.

g. Read SBC Part and serial nunber

*| DN?
Response: SBCA488, REVxx where xx is the revision of the firnmnare.
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Qui ckBasi ¢ Program Exanpl e using | EEE 488 Standard Commands

‘ Qui ckBasi c Exanple using digital 1/0

OPEN “\ DEW\ | EEEQUT” FOR OUTPUT AS #1
OPEN “\ DEW\ | EEEI N' FOR QUTPUT AS #2
* ASSUME SBC488 IS AT ADDRESS 9

‘*SRE BI' T POSI TI ONS

MAV=16 ‘MAV, Message Avail able
ESB=32 ‘ESB, Event Status Bit
‘ESE BI T PCSI TI ONS

DDE=8 Devi ce Dependent Error

EE=16 ‘ Execution Error
‘ Command Error

‘ GET SBC488 VERSI ON NUMBER

PRI NT#1, “OUTPUT9, *| DN?”

I NPUT #2, R$

PRI NT “FI RMAMRE VERSI ON NUMBER " +R$

‘ ENABLE MAV AND ESB | N SRE AND READ BACK

PRI NT#1, “OUTPUTY, * SRE, " +STR$( MAV+ESB)

PRI NT#1, *“OUTPUT9, * SRE?”

I NPUT #2, R$

PRI NT “SERVI CE REQUEST ENABLE REQ STER | S SET TO +R$

‘ ENABLE PON AND COMERR I N SRE AND READ BACK

‘ POAER ON AND COMVAND ERRORS W LL PRODUCE SERVI CE REQUESTS
PRI NT#1, “OUTPUTY, * ESE, " +STR$( PON+COVER)

PRI NT#1, *“OUTPUT9, * ESE?”

I NPUT #2, R$

PRI NT “EVENT STATUS ENABLE REQ STER | S SET TO +R$

6.0 TROUBLESHOOTING

Power on , 1 after power on

FAULT CONDI Tl ON PROBABLE CAUSE CHECK, REMEDY
No | EEE 488 Address errors SBC488 Di p swi tch.
Communi cat i ons Note 3 Valid addresses are 0O
thru 30
Control program address
Ter m nati on Check control program
term nation, CR, LF and
EQ
| EEE 488 Cabl e Repl ace Cabl e
SBC488 Power Check power supplies on
Suppl i es SBC488 (U7).
Smart Core Failure Check data bus for
activity
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No | EEE 488 7210 Chip failure Check Interrupt |ine out
Communi cati ons of 7210 during

(Conti nued) transm ssi on.

No RS-232 Address errors SBC488 Dip switch. Valid

Conmuni cati ons

Note 3

address i s 31.

Format error Term nal program set for
9600, N, 8, 1

RS- 232 Cabl e Repl ace Cabl e

SBC488 Power Check power supplies on

Suppl i es SBC488 (U7).

Smart Core Failure Check data bus for
activity

RS- 232 transcei ver
Chip failure

Check U85 RX and TX |ines
during transm ssi on

DAC out vol t age
error

DAC power supply

Check DAC power supply
vol tage (Ul and U2)

Opt o- 1 sol at or

Check U41 and W42 out puts

failure whi | e commandi ng vol t age
change.

Vol t age reference Check U21 for 2.50 VDC

DAC IC failure Repl ace Ull

Control software

Check data for errors

ADC Readback

ADC power supply

Check ADC power supply

error vol tage (U5 and U3)
note 1 Opt o- 1 sol at or Check U43, W6 and U45
failure out puts whil e reading
vol tage over bus (AD?0).
Vol t age reference Check U22 for 2.50 VDC
ADC I C failure. Repl ace W90
Control software Check data for errors
Digital Readback Digital power Check power supply
error suppl y vol t age (UB)
Opt o- 1 sol at or Check U48 and WA7 out puts
failure whil e reading digital
over bus (D?0).
Control software Check data for errors
Port IC failure Repl ace port 1C U51, U52
or US3
Vol t age | evel s Verify input voltage
| evel s are valid (See
section 2)
Digital set Digital power Check power supply
error suppl y vol t age (UB)
Opt o- 1 sol at or Check U48 and WA7 out puts
failure whil e reading digital
over bus (D?0).
Digital set Control software Check data for errors
error (Cont’d)
Port IC failure Repl ace port 1C U51, U52

or U53

| oad current
note 2

Verify | oad current
| evel s are valid (See
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section 2) |

Not es:

1. ADC i nput voltages outside of specified input range may cause the
ICto latch and fail

2. Digital output ports may require a pull up resistor for certain
| oads to increase the source current available. RN21 thru RN24 are
optional pull-up resistors that are socketed for easy installation.

3. Always cycl e SBC488 power after changing dip switch setting.
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7.0 DRAWINGS

7.1 SBCA488 Parts List
The SBC488 Parts List is on follow ng page.
7.2 Drawings

The SBC488 overall schematic, Figure 14 foll ows.
The SBC488 conponent |ayout is on Figure 15.
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P/ N 104101B
I TEM |REV |QTY |REF DES VALUE VAT MPE P/ N|DESCRI PTI ON MG PART NUMBER MANUFACTURER
1 1(BT1 CR2032 3V LI TH UM BATTERY, 20 MM CR2032 PANASONI C
2 1|{CL 100 35V ECE- A1VSF101 (P1231 PANASONI C
3|B 25|Cl11, C13- C33, C38- 40 0.1 50V 11146
4 3|C41- 43 330 16V ECE- A1CFS331 (P1213 PANASONI C
5 1(C51 0.1 1000V 11201 ECQ E2A104MN PANASONI C
6 2|C52-C53 0.01 1000V ECQ U2A103MNV PANASONI C
7 1(C61 47 25V 12216
8 1(c81 33 250V ECE- A2EU330 PANASONI C
9 1(Co1 220 pf 1000V 10843
10 2|CNL- CN\2 0.1 50V CAPACI TOR NETWORK, 8 PIN SI P 201CH7X7R104K5 DALE
11 1{D1 1N5230B 4.7V 10990
12 1(D21 1N4148 10978
13 2|D41- D42 1IN5819 11291
14 1(D61 HER102 11125
15|B 6|DB1- DB6 DFO6M 11144
16 1fL1 25 nH 104502 COVMON MODE CHOKE MAGNAPOVNER
17 1{L2 27U 5800- 270 J.W MLLER
18 5|LEDO- LEDA4 L20321 LED, RED, RT ANGLE 5600F1 I NDUSTRI AL DEVI CES | NC
19 1{P1 553811-1 CONNECTOR, 24 PIN, | EEE 488 AWP
20 1(P13 929834- 01 CONNECTOR, HEADER, 10 PGS, SIL 3M
21 1(P14 929836 11229|CONNECTCR, 10 PI N HEADER, DI L 3 M
22 2(P22/ P23 929836 11229|CONNECTCR, 34 PI N HEADER, DI L 3 M
23 1{P3 929836 11229|CONNECTCR, 24 PI N HEADER, DI L 3 M
24 1{P4 P09S- 21 P09S- 21 CONNECTOR, 9 PIN D-SUB, RT DK: 309F-ND OR A158 NORCOWP OR AMP ( DUAL)
25 1{P6 26-48-103 QI\KF?_(;I TI ON CONNECTOR, . 156" 26-48-1035 MOLEX
SPACI NG
26 1{P9 929836 11229
27 1{Q 2N2222A 11200
28 1{RL 2.2K 10040
29(B 2|R12-R13 10. 0K, 1% 10356
30 6|R14- R19 10K 10048
31 5|R21- R25 1K 10036
32 2|R30- R31 56K 10057
33 2|R41- R42 680 10034
34 1(R51 220 10028
35 1(R71 6.8 10010
36 1(R81 56 10033
37 1(RO1 1K 1/ 2wW 10125
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38 2|R95- R96 1. 2K 10037

39 3|RN9- RN11 10K RES NETWORK, 4R 8 PIN CSQO8A-03-103

40 1(RN12 1K RES NETWORK, 7R 8 PIN CSQO8A-01-102

41(B 1[RN2 10K 11274|RES NETWORK, 9R 10 PIN

42 41RN21- RN\N24 470 RES NETWORK, 9R 10 PIN CSCI10A-01-471

43 1[RN3 10K RES NETWORK, 5R 6 PIN CSQO6A-01-103

44 1[RN31 10K RES NETWORK, 9R10 PI'N CSC10A-01-103

45 1[RNS 470 RES NETWORK, 9R 10 PIN CSCI10A-01-471

46 1[RN8 100 RES NETWORK, 7R 14 PIN MDP14- 03- 101

47 1[{sw A5005- ND DIP SWTCH, 5 PCSITION, R GHT ANGLE

48 1[swe CKN- 5007 DPDT SLIDE SW RT ANGLE 1101M2S3AV2BE2 C & K COWPONENTS

49 1({T1 104501 104501 |FLYBACK TRANSFORMER MAGNAPOVNER

50 1ful LM7815CT 11169

51 1{u100 SC-71B 101- 0079 Z- WORLD ENG NEERI NG

52 1{u101 27C256- 90 M CRCCH P

53 1fui1o SE1707 8 MZ GsC., 14 PIN SG- 51P- 8. 000MZ Dl G KEY

54 6|Ull- U16 LTC1257CN8 12 BIT DAC

55 1{u21 LMA040El Z- X VOLTAGE REFERENCE NATI ONAL

56 1(u22 LMA040El Z- X VOLTAGE REFERENCE NATI ONAL

57 1(usl PS2501- 1 OPTO | SOLATCR NEC

58 1(U35 TL431 11109

59 5|U41, U42, U44, UAT7, U48 HCPL- 2531 HP

60 1{Us LM78LO5 LM/8LO5ACZ NATI ONAL

61 4|Us1- Us4 PCF8574AP PH LLI PS

62 1{Ue LM7805CT 10914 NATI ONAL

63 1{U60 LTCA85CN8 LI NEAR TECHNOLOGY

64 1{uel T4HC259 MW 4HC259N NATI ONAL

65 1({url 74HC541 MW 4HC541N NATI ONAL

66 1{usl uPD7210 Dr210C NEC OR NATI ONAL | NST.

67 1(us2 75160 DS75160AN NATI ONAL

68 1(us3 75162 SN75162BN TEXAS | NSTRUVENTS

69 1(Us5 MAX202ECP MAXI M

70 1(us8 T4HC574 MW 4HC574N NATI ONAL

71 1{Ue0 TLC2543CN A TO D CONVERTER, 12 BITS TEXAS | NSTRUVENTS

72 1{wo1 TOP200YAI PONER | NTEGRATI ONS

73 1{Ue9 74HO04 MW 4HCO4N NATI ONAL

74 1(XBT1 BATTERY SOCKET, 20 MM 106K KEYSTONE

75 1(ZR1 V145 150V VARI STOR, 145 VAC PANASONI C
Figure 14, SBC488 Schematic Di agram
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Figure 15, SBC488 Conponent Layout
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