

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































To perform the gain adjustment, perform the following
procedure:

1. Set input voltage to appropriate value.

2. Adjust the on-board gain potentiometer (RV3)
until output code reads FOOIH.

3. Adjust the gain potentiometer until the position

where the output code makes the transition
from FOO!H to FOOOH.

Calibration is now complete.

OPERATION SUMMARY

All boards are shipped from the factory ready for immediate
use, however, they do have a number of user-selectable
options. These options, which have already been described.
are summarized below.

Programming Mode

Units are factory-set to the non-interrupt mode and
default. on power-up. to the polling mode. Selection of
the interrupt mode and interrupt vector is made as
outlined earlier. Table I describes the selection of one of
seven interrupt vectors.

Address/Address Modifier

The units are factory-set for a base address of
FFF780H and to respond to short address decoding
(as outlined in the VMEbus specification). Table I11
describes the jumpers which allow the user to con-
figure the units for any address. Address modifier
code response can be altered by programming the
PROM to suit user requirements (consult factory
for details). If address modifier operation is required,
refer to Table XII1.

Analog Input Range

Two input amplifier systems are available with the units
— resistor-programmable amplifier or software-pro-
grammable amplifier. In both cases the A D converter
may be set to any of five input ranges fora gain of 1. The
resistor-programmable amplifier may be user-set for
gains between | and 1000. The gain of the software-
programmable amplifier may be stored in an on-board
RAM for each channel with gains of | to 1000 (Table
VI1). These units are factory-connected as 32-channel
single-ended operation and may be user-connected for
16-channel differential as shown in Table XI.

Analog Output Range

The on-board D A converters are factory-set for *10V
ranges. Other ranges can be selected as previously
described, in section headed Analog Output Range
Selection.
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SWITCH SUMMARY
SW1 psn 1——
2
3
4
5 >Inlenupt Line Selection (IRQ1°-IRQ7")
6
7
8
9
10
Sw2  psn 1| AOB -
2
3
4
5
6
7
8 A15
>Address Selection
sSw3 psn 1 A23
" 2
3
4
| 5
§ 6
7
B_ A16
Swa psn 1_— D00
2
3
4 > Interrupt Vector Selection
5
6
7
8 | po7
SWs  psn }
2 Single-Ended or Ditferential Operation Selection
Lo
4 A/D Output Coding Selection
Swe psn ]
2
3
4
5
5 >DAC Range Selection
7
8
9
1_0__—
(J1, 42, 43) - input Amplifier Connection for Single-Ended
or Differential Operation p—
(JG.J7,JB.J9.‘J10) - A/D Converter Input Ranges g
(J20. J21) - Address Moditier Selection E
=

See Figure 1 for switch and jumper locations.



w]h

P3

*~——e
e

Ji
J2

Rv2

o—e |7
o—e J8
o—e Jb
—e J9
o—e JI0

RV3 .
RV4

2-3
67

143

1415
10-11

P2

vav"vIle

1o W4

SW2 Sw3
SW1

FIGURE 1. MPV901 Series Switch and Jumper Positions.

CONNECTOR PINOUT (“D” TYPE)

PIN NO.

1 IN15
IN11
IN13
INO9
INOO
INO4
INO2
INO6
IN31/RET15
10 IN27/RET11
11 IN29/RET13
12 IN25/RET9
13 IN16/RETO
14 IN20/RET4
15 IN18/RET2
16 IN22/RET6

17 OV (ANALOG COMMON) 36
18 0OV (ANALOG COMMON) 37
19 0V (ANALOG COMMON)

PIN NO.

20 INO7

21 INO3

22 INO5

23 INO1

24 INO8

25 IN12

26 IN10

27 IN14

28  IN23/RET7

29 IN19/RET3

30 IN21/RETS

31 IN17/RET1

32 IN24/RET8

33 IN28/RET12

34 IN26/RET10

35  IN30/RET14
ouTo
OouT 1

NOTE: UNUSED INPUTS SHOULD BE CONNECTED
TO 0V (ANALOG COMMON) PINS.

TABLE XIII. Address/Address Modifier (AM)

Response. :
AM ADDRESS |
J20 J21 CODES DECODING
*Insert Insert N/A A01-A15
Insert Remove N/A A01-A23
Remove Remove 3D, 39 A01-A23

*Factory-set option.

ORDERING INFORMATION

The following options are available when ordering MPV901
series boards.

DESCRIPTION _ MODEL
32 channels analog input, resistor- ) ’
programmable amplifier MPV901
32 channels analog input, resistor- .
programmable amplifier MPVS01A

2 channels analog output

32 channels analog input, software- ,
programmable amplifier  * ‘MPV901P

2 channels analog output
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BURR-BROWN®

“MPV904V
MPV904i

ADVANCE INFORMATION
Subject to Change

MICROCOMPUTER ANALOG OUTPUT SYSTEM

16-Channel Analog Output System With VMEbus Compatibility

FEATURES

© 16 CHANNELS

o 12-BIT RESOLUTION

© SINGLE GAIN AND OFFSET ADJUSTMENT

o ADDRESS SELECTABLE IN WHOLE 16M BYTE
MEMORY SPACE

o SINGLE +5V SUPPLY OPERATION

DESCRIPTION

The MPV904 series of analog output boards are
electrically and mechanically compatible with, and

interf,ace directly to, the VMEbus.

Dynamic analog outputs allow the MPV904 to pro-
vide high channel density on a single board. This
approach frees system space for other peripherals
and minimizes per-channel power requirement. An
on-board DC-to-DC converter powers the MPV904
from the +5VDC system supply. Channel data is
stored in an on-board RAM and used by the refresh
circuit to update outputs. Each channel has been
designed such that system calibration can be accom-
plished with a single gain and offset adjustment.
Address and address modifier decoding are jumper
programmable.

Two models of the MPV904 are available, both hav-
ing 16 analog outputs and 12-bit resolution. The volt-
age output model (MPV904V) can be jumpered for
unipolar or bipolar operation. The current ouptut
model (MPV904I) will sink up to 20mA.

ADDRESS
1 =— MoDiFiER
Ve
ADDRESS
AND CONTROL
ADDRESS LogIC
MODIFIER
YMEbus | DECODER |
ADDRESS
BUS 7
VME DATA
DATA BUS \ STORAGE QuTPUT
RECEIVER V] wam CONTROL
DATA BUS
+5V —] +I5V DAC -]
-0 OV(A)
ooy 15V

International Airport Industrial Park - P.0. Box 11400 - Tucson, Arizcna 85734 - Tel. (602) 746-1111 - Twx: 910-352-1111 - Cable: BBRCORP - Telex: 66-6491
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SPECIFICATIONS

ELECTRICAL

At +25°C and rated power supplies unless otherwise stated.

MODEL MPV904V MPV904I
OUTPUT ‘
CHARACTERISTICS ;
Type Voltage Current sink
Number of Channels 16 ’ 16
Resolution 12 bits 12 bits
Range (jumper-
selectable) 10V, £5V, £2.5V, | 0to 20mA
0to+5V,
0 to +10V
External Supply
Requirements N/A 15V to 8oV'"
Max Dissipation Per
Channel at 5mA 1W, max
ACCURACY
Total Error'®, max +0.075% +0.15% FSR™
Offset Error +0.012% +0.012%
Gain Error +0.05% FSR +0.1%
Linearity +0.012% +0.012%.
STABILITY OVER
TEMPERATURE
Accuracy Drift +30ppm +60ppm
of FSR/°C of FSR/°C
TIMING
Refresh Scan
Time 320usec 320usec
Charge Time
Per Channel 10usec 10usec
Settling Time: L
to 0.1% of FSR 3.5msec 5msec
to 0.01% of FSR, max 5msec 10msec
POWER
REQUIREMENTS +5V +5% +6V +5%
' " at.1.5A max at 1.5A max
ENVIRONMENTAL
Operating Temperature 0°C to +60°C 0°C to +60°C
Storage Temperature —25°C to +85°C —25°C to +85°C
Relative Humidity 90% 90%
noncondensing noncondensing

NOTES: (1) See Figure 1. (2) With gain and offset error adjusted as
described under Calibration. (3) FSR means Full Scale Range.

MECHANICAL

Compatible with double-height VMEbus card-racking systems. Min-
imum card spacing 20.34mm (0.8"). One 37-pin ‘D’ type analog con-
nector on the front panel board for analog outputs.

For ‘D’ type analog connector use Cannon part number DC37P/1AIN
or equivalent.

THEORY OF OPERATION

The design of the MPV904 series analog output boards
is based on a dynamic output approach. This uses a
single digital-to-analog converter (DAC) to drive all 16
outputs. Digital data for each channel is stored in an
on-board RAM while analog output data for each chan-
nel are stored in separate sample/ hold circuits. The con-

trol and refresh circuitry contains a channel counter that -

selects, from RAM, the appropriate DAC input for the
channel being updated and multiplexes the DAC output
to the appropriate sample/hold. Thus the output data is
updated independently of the CPU.

The CPU changes data in RAM by a write operation on

data lines D00-D11 (D00 is the LSB), to the appropriate
channel. When this occurs, the control logic disables the
refresh circuitry to prevent output glitches and to allow
the CPU to change the data stored in RAM.,

OPERATING INSTRUCTIONS
INSTALLATION o !

The MPV904 is shipped from the factory calibrated and
ready to use. Installation only requires plugging the card
into an empty slot in the VMEbus card cage and wiring
the analog connector. Current sink outputs (MPV9041)
require the use of an external current source (Figure 1).

15v T0 8oV
CURRENT SOURCE
+ —
pr——————— ]
! ouT+ LOAD
i
RET—
P3
ouT+ LOAD .
1
ReT— |
LI MPV904I
out —
P3 LOAD
RET ‘ |
MPVI04V
FIGURE 1. Connections for Current and Voltage
Outputs. :
ORDERING INFORMATION
PROGRAMMING

The board is programmed as 16 successive memory loca-
tions (word locations), jumper-selectable in the whole
16M byte address range. Since the output resolution is 12
bits, data word accesses are required for each channel.

A minimum of instructions are needed to set an output
channel. In fact, a single write instruction to a particular
channel is all that is needed to set that channel.

All boards are jumpered at the factory with a base
address of FFF800H. Each subsequent channel is two
memory locations past the start of the last channel, con-
sequently channel 0 is at location FFF800H, channel | is
at location FFFR02H,

Memory Map.
Factory Set WRITE ONLY
Address D15 ) D11 D00
FFF800 OuUT 0
FFrgo2 [ - ouUT 1
FFF804 . . 0ouT2
. e
. .
L] L]
FFF81E ouT1s !
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ADDRESS MODIFICATION )

The base address of a board can be set to any value by
properly setting its address selectors. The base address
set at the factory is FFF800H. To change the sense of a
bit simply change the jumper setting for that bit (Table
D).

TABLE 1. Address Selection.

Address Line -

A0S
A06
A07
A08
A0S
A10
A1
A12
A13
A4
A15
A16
A17
A18
A19
A20
A21
A22
A23

Factory Set Jumper

J1 PSN 1
2
3
J2 PSN 1

J3 PSN

4 a4 4 a4 A 000000

DNDONDEWN 2 O®NOGAWN

0 = insert jumper. 1 = remove jumper.

ADDRESS MODIFIER RESPONSE

The board is factory set to respond to short address
decoding (as outlined in the VMEbus specification). If
an alternative response is desired, refer to Table II,
which describes the jumper arrangements and responses
possible with the factory version of the PROM.

Alternative address modifier code response can be accom-
modated by programming the PROM to suit user require-
ments (consult factory for details).

TABLE I1. Address Address Modifier (AM) Response*.

Table IV shows the DAC full scale values for each range

and their associated code values.
TABLE III. Voltage Output Range Selection

(MPV904V).
J5 Jumper Selection
Range Insert Remove
+10V 2,3 1,4,5
+5V 2,4 1,3,5
+2.5V 1.2,4 3,6
0 to +10V 4,5 1,23
0to +5V 1,4,5 2,3

J20 J21 AM Codes Address Decoding
Insert insert N/A AQ1-A15
Insert Remove N/A AQ01-A23
Remove Remove 3D, 39 AQ01-A23

“Factory set option

ANALOG OUTPUT RANGE SELECTION

NOTE: The analog outputs default on power up to the most negative value
within the selected range.

TABLE 1V. Current Sink Output Range Selection

(MPV904I).
J5 Jumper Selection
Range Insert Remove
0 to 20mA 4,5 1,2,3
0to 10mA 1,45 2,3
NOTE: Software-configurable for 4 to 20mA.
TABLE V. Output Full Scale Values.
Data Range
Word | =10V | 50V | <25V [0to ~10V{0to =5V|0 to 20mA|0 to 10mA
(X)FFF|- 10.000V} 5000V |-25000V[0.0000V |0 0000V | 0.000mA |0.000mA
(X)000 {~9.9951V|-4 9976V |- 2 4988V[9.9976V |4.9988V | 19.995mA 9 9976mA

(X) indicates don't care states.

ANALOG OUTPUT CALIBRATION

The analog outputs can be calibrated by means of a

single gain and offset adjustment as follows. Install the

board in a VMEbus-racking system and allow it to reach

thermal equilibrium (about 20 minutes under power),

before starting the procedure.

1. Connect a DVM (51 2 digit) to the calibration point
(TPI).

2. Load the RAM (all locations) with the code XFFFH.

3. Adjust the offset control, RV2, until the DVM reads,
for the range of interest. the value indicated in Table
\28

4. Load the RAM (all locations) with the code X000H.

5. Adjust the gain control, RVI, until the DVM reads
the value. for the range of interest, indicated in Table

The output range set at the factory is £10V for the
MPV904V and 0 to 20mA for the MPV9041.

To select an alternative voltage output range (MPV904V)
refer to Table II1 which shows the available output
ranges and jumper settings. When making a change, first
remove all jumpers and then insert those required for the
desired range.

The output range for the current version (MPV904I) is
not intended to be altered from the factory setting of 0 to
20mA. However. for those users who must have an
alternative output range. Table IV lists the available out-
put ranges and jumper settings. When making a change.
first remove all jumpers and then insert those required
for the desired range. The range can be software-
configured for 4 to 20mA. :

VI

Calibration is now complete.

TABLE VI. DAC Calibration Values.
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Range Data (X)FFFH Data (X)000H 1LSB
=10V —10.000V ~+9.9991V 4.88mV
=5V —5.000V ~4.9976V 2.44mv
=25V —2.5000V -2.4988V 1.22mV
0to— 10V 0.0000V -0.0076V 0.44mv
0to —5V 0.0000V ~4.9988V 1.22mV
0 to 20mA 0.0000V -9.9976V 2.44mv
0to 10mA 0.0000V ~4.9988V 1.22mV
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ANALOG OUTPUT CONNECTORS

The 16 analog outputs are available on a 37-pin front
panel ‘D’ type connector.

DEMONSTRATION‘ PROGRAM

The following Motorola MC68000 assembly language
program performs a simple dynamic check of all analog -
outputs. A ramp (sawtooth) waveform with amplitude
plus and minus full scale and frequency approximately
1kHz will be produced at each output.

This simple program can be used to check correct opera-
tion of all channels. .
NOTE: The constant “STEP” in the program can be
altered to give different frequencies and number of steps
in the output waveform (e.g. changing step to 63H. will
give an output frequency of 2.0kHz).

/....MPV904.... DYNAMIC OUTPUT CHECK.....

JUMPER SUMMARY
1. Address Selection

3 A07 8 AlS 8 A23
J1 PSN {2 A06 7 Al4 7 A22
1 A0S 6 Al3 6 A21
5AI12 . 5 A20
SN -
J2 PSN FNT J3 PS 1AI9
3AI0 3AI18
2 A09 2 Al17
1 AO8 1 A16
2. Address Modifier Selection
2 o
4 PSN
J4 PS { 1 Refer to Table II.
3. Range Selection -
5.
4
J5PSN4 3 Refer to Table 111.
2 .
1

OPERATION SUMMARY

The board is shipped from the factory ready for imme- )

diate use. However, it does have a number of user-
selectable options. These -options, which have already

been described, are summarized below.

1. Address -
The board is-factory set to a base address of F FF800H
- Table I describes jumpers which allow the user to con-
figure the units for any address.

2. Address Modifier )
The board is factory-set to respond to short address
decoding (as outlined in the VMEbus specification
Revision B) and to ignore (i.e. respond to all) address
modifier codes. :
3. Analog Output Range
The factory set output range is £10V for the MPV904V
and 0 to 20mA for the MPV9041. Other ranges can be
selected as previously described in section headed
Analog Output Range Selection.

CONNECTOR PINOUTS

‘D’ TYPE
PIN PIN
NO. NO.

1 ouT3 ) 20 RET3

2 OouUT2 21 RET2

3 outt 22 RET1

4 ouTo 23 RETO

5 OUT7 24 RET7

6 OUT6 25 RET6

7 OUTS 26 RETS

8 OUT4 27 RET4..

9 OV (ANALOG COMMON) 28 OV (ANALOG COMMON)

10 © 0V (ANALOG COMMON) 29 0V (ANALOG COMMON)

11 0V (ANALOG COMMON) 30 RET 11
12 OoUTn1 31 RET 10
13 OUT 10 32 RET9
14 0OUT9 33 RETS8
5 0uT8 34 RET12
16 OUT 12 35 RET13
17 OUT 13 36 RET 14
18 QUT 14 . 37 RET15
19  QUT 15

RET 15 4—0 e—ouTs
RET 14 +—o g:‘gﬁ; :;
RET 13 +—0
RET 12 o o—qouT2
G it °o— 0uTS8
RET9 +—o0 o—OuT9
RET 10 1o 0— OUT 10
R e o—touT1t -
OV (ANALOG {—0 277 ov (anaLoG
comMmon) 1—o o1 f common
nETe 1o o—ours
RETS o o—+0UT5
RET7 J—o °—OouTSe
RETO Lo 0—0UT7
RET1 Lo ©—+0UT 0
RET2 |0 o—+ouT |
RET3 | o o—touT2
: o—tOUT3
a7 ;

—
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- | s i A2 AV ]
35

. GAIN g~ OFFSET |
ADJUST 5  ADJUST |
RANGE 1
1 SELECTION !
o - J2 43 ;
oV(A) 818 |
5 ADDRESS |
3 SELECTION
1 e '
CALIBRATION
POINT AM Ja
L ]

RESPONSE 152
P2 . F—«‘——[ P1 }J s

FIGURE 2. MPV904 Jumper Positions.

ORDERING INFORMATION

The following options are available when ordering
MPV904 series boards.

Description Model
16-channel analog output: voltage output MPV904V
16-channel analog output: current sink MPV904!

MPV904
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' BURR-BROWN®

MPV950D
MPVS50S

High Speed, 16-Channel, VMEbus-Compatlble
| ANALOG INPUT SYSTEM |

FEATURES ' DESCRIPTION

o THROUGHPUT RATES SUITABLE FOR DSP The MPV950 series of analog input/output boards
APPLICATIONS are electrically and mechanically compatible with,

and interface directly to, the VMEbus. The analog

® Jusec TOTAL THROUGHPUT TIME input section of the MPV950S includes 16 single-

© 12-BIT RESOLUTION ended inputs with gain of 1; the MPV950 includes 8
o RESISTOR-PROGRAMMABLE- GAIN AMPLIFIER single-ended inputs with fixed gain of 1 plus 8 inputs
llPTION (MPVG50D) with uncommitted amplifiers whose function is user-

definable with optional resistor-programmable gains
o HIGH AND LOW LEVEL INPUTS (£5V to +500mV; of 1 to 10 (MPV950D), sample/hold amplifier, and

0 to +10V or 0 to +1V) 12-bit A/D converter.
o ADDRESS-SELECTABLE IN WHOLE 16M BYTE An external trigger input is provided and includes
MEMORY SPACE an associated front panel indicator which illumi-
nates when the trigger rate exceeds the conversion
rate.

MPV950 series boards operate from a single +5V
supply with an on-board DC/DC converter provid-
_ing the remaining power requirements.

= T T_!_!. | 4‘7* Y%%! i ‘Hﬂ(#

/

ADDRESS
53~V | AND ADORESS T * USER-PROGRAMMABLE
» WODIFIER A AWPLIFIERS
QECODER T ANALOS (MPV500 VERSION ONLY]
) AND BUS H MULTIPLEXER N
RECEIVER/

b W m R

| wrennuer

VECTOR

REETER L7777 77777 ///////A
-3

G
Rl = | ~ —
- L e= e

EXTERNAL CON
TRIGBER L

NN

International Airport Industrial Park - P.0. Box 11400 - Tucson, Arlzoﬁa 85734 - Tel. (602) 746-1111 - Twx: 810-852-1111 - Cable: BBRCORP - Telex: 66-6491.
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SPECIFICATIONS
ELECTRICAL

Typical at +25°C and rated power supplies uniess otherwise specified.

ANALOG INPUT SECTION
INPUT CHARACTERISTICS
Number of channels . . .
ADC Gain Ranges (jumper-selectable)™ 0to +10V, £5V
Amplifier Gain Ranges, .
Resistor-Programmable® (MPV950D) 11010
Aaxi Input ge Without D +25V (power off)
. +35V (power on)
Input Impedance:
MPV850S . >10MQ
MPV950D, unconditioned inputs >10M0
conditioned inputs dependent upon
amplifier
configuration
Bias Current (+25°C), max:
MPV950S +30nA
MPV850D, unconditioned +30nA
_ conditioned +80nA
Amplifier Input Offset Voitage (MPV950D) 30uv
Ampilitier Input Offset Voitage Drift 0.4uv/°C
TRANSFER CHARACTERISTICS .
Resolution 12 bits
Throughput Time, max: 12 bits 3usec
10 bits 2.2usec
8 bits 2usec
ACCURACY
System Error at +25°C, max™
MPVE50S +0.06% FSR“:
MPVE50D, G =1 10.06% FSR
- G=10 10.06% FSR
System Linearity:
MPV850S 10.025%
MPV850D, G =1 10.025%
G=10 10.025%
ADC Gain Error Adjustable to zero
ADC Offsett Error Adjustable to zero
Monotonicity®® Guaranteed 0°C to
) +70°C
STABILITY OVER TEMPERATURE
System Accuracy Drift
- MPV850S +50ppm of FSR/°C
MPV950D +55ppm of FSR/°C
DYNAMIC ACCURACY
Sample/Hold Aperture Time, max 20nsec
Aperture Time Uncertainty +100psec
Channel Crossfalk 75dB down at 1kHz
for OFF channel
. to ON channel
POWER REQUIREMENTS
MPV950S +5V 15% at 2.0A max
MPVO50D - +5V 5% at 2.0A max
ENVIRONMENTAL .
Operating Ta"npenturo 0°C to +60°C
Storage Temperature —25°C to +85°C
Relative Humidity 90% noncondensing

NOTES: (1) Factory set for 0 to +10V operation. (2) Factory set for

single-ended mode and Gain = 1.
and offset errors adjustable to zero.
(5) No missing codes guaranteed.

(3) Includes linearity errors with gain
(4) FSR means Full Scale Range.
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MECHANICAL

Compatible with dougle-height VMEbus card-racking systems. Min-
imum card spacing 20.34mm (0.8”) [VMEbus specification-compati-
bie]. One 37-pin ‘D’ type analog connector on board for analog inputs/
outputs. Use Cannon ‘D’ type connector part number DC37P/1A1N or
equivalent.

OPERATING INSTRUCTIONS

INSTALLATION

The MPV950 is shipped from the factory calibrated and
ready to use. Installation only requires plugging the card
into an empty slot in the VMEbus card cage and wiring
the front-panel connector.

PROGRAMMING

The board is programmed as 64 successive memory loca-
tions (word locations), switch-selectable in the whole
16M byte address range. The A/D converter output is a
12-bit word, therefore a data word access is required to
read the converted data for each channel.

A minimum of instructions are needed to read an input
channel. For example, a read instruction addressed to
the next channel to be converted will acquire the con-
verted data of the current channel, and upon completion
of the data transfer, initiate a conversion at the new
channel address just selected (if CPU triggering is selec-
ted) or await an external trigger input before conversion
at the new address (if external triggering is selected).

All boards are jumpered at the factory with a base
address of FFF780H. Each subsequent channel is two
memory locations past the start of the last channel; con-
sequently channel 0 is at location FFF780H, channel 1 is
at location FFF782H.

The input system operates in the follbwing modes:

Interrupt Mode—A read instruction or an external
trigger to the board starts a conversion. An interrupt is
generated at the end of the conversion. The interrupt can
be connected to any one of seven interrupt request lines
but may be disabled by software (Control Register
D09=1 enables the board for Interrupt Mode).

Polling Mode—A read instruction or an external trigger
to the board starts the conversion. The interrupt is dis-
abled either by software or by setting all switches on the
interrupt request lines to the OFF position. The CPU
determines the end of conversion by reading the Status
Register (Control Register D09=0 disables the interrupt
for Polling Mode). When conversion is complete, the
CPU reads the data. The read instruction is addressed to
the next channel to be converted. The data from the last
conversion is thus transferred to the CPU and either
conversion is started for the next channel (CPU trigger
selected), or an external trigger is awaited (external
trigger selected).

During the Interrupt Mode of operation, the MPV950
supplies the interrupt vector on data lines D00-D07
when requested by the CPU. The vector is user-definable
as listed in Table I. The MPV950 can also be selected to

MPV950



) mterrupt on any one of seven interrupt request lines as
shown in Table II. Interrupt, capablhty can be disabled
either by “software- (Control Register D09—0) or by
hardware (no switches selected).

TABLE 1. Interrupt Vector Selection

Switch Position For

Data Line “o" , wqn
" Doo . ‘. SW4psn 1 ON SW4 psn 1 OFF
Do1 20N 2 OFF
D02 ' 30N 3 OFF
D03 40N 4 OFF
Do4 50N - . “ 50FF

D05 . 60N 6 OFF -
D06 ; 70N . 7OFF
Do7 ' 8 ON 8 OFF

TABLE II. Interrupt Line Selection

Request Interrupt On Line Switch Combination (one only)
IRQ1™ SW1 psn 10,3, 20N
IRQ2" 9,3,10N
IRQ3* .8,3 ON
IRQ4* 7,2, 10N
IRQ5* . 6,2 ON
IRQ6* ¢ 51 ON
IRQ7* 4 ON

SWA4 is used to set the interrupt vector while SW1 selects
the interrupt line on which the request is to be made
(Note that switch SW1 should be set to select interrupt
capability on ONE line only).

MEMORY MAP
Factory-Set
Address Read . Write
. D15 D1 ‘D00 D15 D00
FFF780 7/////1__Channel 0" ’
FFF782 7////f Channet1*
FFF784 Channel 2*
FFF?QE : Channel 15"
FFF7CO. . Status W&W Control V//////////
| Register
FFFTFE M/[/ /// LA

*Channels 4 to 7 and 12 to 15 have amplifiers in
MPV50D version.

CONTROL REGISTER i

D15 | D14 | D13 | p12 | o | Do | Do | Dos.

NA. | NA | NA [ A | AL NA | int | Ext
| ‘ En | Trig

Int En —A 1 enables interrupt, a 0 disabiesl)inyt’errupt;

Ext Trig—A 0 enables external tfiggering, al dis-
ables external triggering. )

' ADDRESS MODIFICATION
- The.base address of a board can be set to any value by

properly setting its address selectors. The base address
set at the factory is FFF780H. To change the sense of a
bit simply change the position of the switch setting for

_ that bit, (address line A07 is factory-set to a “I ’)—see

Table I11.
TABLE III. Address Switch Selection.
Address Factory Switch'Position Eor 2
. Line Set “0” “r
A07 1 ’ }
A08 1 SW2psn 1 ON gw2 psn 1 OFF
A0S 1 . 20N 2 OFF
A10 1 " 30N 3 OFF
Al1 0 40N . . 4OFF
A12 1 50N 5.0FF
A13 1 6 ON oo 6 OFF
Al4 1 70N : 7 OFF
A5 1 8 ON 8 OFF
A16 1 SW3'psn 8 ON SW3 psn 8 OFF *
A7 1 70N 7O0FF °
A18 1 6 ON ‘B'OFF
A19 1 50N : 5 OFF
A20 1 4 ON 4 OFF
A21 1 30N «.: 30FF
A22 1 20N | 20FF
A23 1 1ON 10FF .

 ANALOG INPUT RANGE SELECTION .

MPV950S

The analog input system can be set for either iSV or0 to
+10V full scale. It is set for-Q to +10V at the. factory
(complementary straight binary coding). To set the mputs
for the =5V range, select the jumper links as shown in
Table 1V (before adding new jumpers, remove those
indicated for the present range). .

TABLE 1V. Input Range Setting Jumpers.

STATUS REGISTER

D15 | D14 |/D13 D12 D1 D10 D09 D08

Over' | Over | Over | Over |'N/A Conv Int Ext
-| Samp | Samp | Samp | Samp Comp En | Trig

Over Samp —These bits are normally high. They go
low when the external (or internal)
_trigger rate exceeds the maximum per-
missible rate.
Conv Comp -—This bit is low during conversion. It
: . goes high upon completion of conver-

sion. .,
Int En —Status of intérrupt enable.
Ext Trig -~ —Status of external trigger enable.

Range  Insert Jumpers
0to +10V Je
15V ) N

The MPV9SOS is factory-set for comnlementary straneht
“binary coding. Table V shows the output codes for the

analog input section. . K

TABLE V. Output Codes for Analog Input Section.
COMPLEMENTARY STRAIGHT BINARY

XXXX 11111111 111 (X) FFFH Negative Full Scale
XXXX 0111 1111 1111 (X) 7FFH . Midscale
XXXX 1000 0000 0000 (X) 000H Positive Full Scale

Four MSB's are unused and set to 1111,
MPVI50D

The analog input system can be set for any range
between £500mV to =5V or 0 to +1V or 0 to +10V. It is
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set for 0 to +10V at the factory (complementary straight
binary coding). There are two gain determining elements
in this system: the A/ D converter and the amplifier asso-
ciated with a channel. The A/D converter is factory set
for a 0 to +10V range and the amplifiers for a gain of 1.

The A/D L:onverter can be set for other ranges by simply
changing the jumper links as shown in Table IV. (Before
adding new jumpers, remove those indicated for the
present range).

The amplifiers can be set to provide any gain value in the
range 1 to 10 inclusive. The “uncommitted” amplifier
configuration is shown in Figure 1. i

OViA) c .
g 8 I _[:' T0
) - Mux
RETURN | >— - INPUT
o
INPUT | >":——°“D’° +
|
|

]
o~ J-o—4oum
E

!
L_J
‘D" TYPE
CONNECTOR

FIGURE 1. “Uncommitted” Amplifier Configuration.
TABLE VI. Circuit Components At Each Channel.

Com-

ponent | CH7 | CH6 [ CH5 | CH4 | CH15 | CH14 | CH13 | CH12
A* J9 J10 Jit Ji2 J13 J14 Jis J16
B8 R33 R37 R41 R45 R49 R53 R57 R61

c* R34 | R38 | R42 | R46 | R50 | R54 | R58 | R62
D R35 | R39 | R43 | R47 | R51 R55 [ R59 | R63

E R36 | R40 | R44 | R48 | R52 .| R56 | R60 | R64

*Factory-fitted link for single-ended. input and gain = 1. For other
amplifier information, see data sheet on the OPA27 amplifier (PDS-466).
The above arrangement allows the amplifiers to be user
connected in many of the standard operational amplifier
configurations.

ANALOG INPUT CALIBRATION

If the inpuf range of the A/ D converter is to be changed,
the following procedure can be used to adjust gain and
offset errors. (MPV950 series boards are factory-calibra-
ted on the 0 to +10V range).

Calibration is performed by connecting a voltage source
capable of 0.002% accuracy to Channel 0. (This could
also be a DC voltage source of less absolute accuracy
whose output is monitored by a DVM capable of 0.002%
accuracy). Offset and gain adjustments are made while
applying the input voltages listed in Table VII.

TABLE VII. Analog Input Calibration Values.

Range Offset Adjust Gain Adjust
0to +10V 1.221mV +9.9963V
15V ~4.9988V +4.9963V

Before making the adjustments, allow the MPV950 to
reach thermal equilibrium (about 20 minutes under
power). The offset adjustment is made first by using the
offset calibration voltage and the following procedure:

1. Set calibration voltage to appropriate value.
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2. a. For 0 to +10V range: Adjust the on-board offset
potentiometer (RV2) until the output code reads
FFFEH.

b. Adjust the offset potentiometer until the position
- where the output code makes the transition from
FFFEH to FFFFH.

3. a. For 5V range: Adjust the on-board offset potenti-

ometer (RV2) until the output code reads F7FFH.

b. Adjust the offset potentiometer until the position

where the output code makes the transition from
F7FFH to F800H.

To perform the gain adjustment, perform the following
procedure:

1. Set input voltage to appropriate value.

2. Adjust the on-board gain potentiometer (RV1) until
the output code reads FOO1H.

3. Adjust the gain potentiometer until the position where
the output code makes the transition from FOO1H to
FOOOH.

Calibration is now complete.

FREQUENCY RESPONSE

The ability of the MPV950 series to respond to an input
signal of a given frequency is determined by the rate at
which the system can acquire and convert signals and by
the frequency response of the input amplifiers (MPV-
950D).

For 12-bit operation using all 16 channels simultane-

ously, maximum recommended input frequency is 10kHz.
Care should be taken to ensure that the input signal does

. not contain frequencies of a significant amplitude beyond

this value.

For 10-bit resolution and 16-channel operation, the max-
imum recommended input frequency is 15kHz.

For 8-bit resolution and 16-channel operation, the max-

' imum recommended input frequency is 16kHz.

If the number of channels used at any one time is
reduced, then the input signal frequency can be increased
accordingly. For example, for 12-bit operation but using
only 8 channels, the maximum input frequency can be
increased to 20kHz.

The input signal frequency and number of channels (for
12-bit operation) are related as shown below.

Max input signal frequency (kHz) = A/n

where A = 160 for 12-bit operation
= 240 for 10-bit operation
= 256 for 8-bit operation
n = number of channels in use

An external trigger input is provided. Details of the
trigger signal are shown in Figure 2. A TTL compatible
input signal can be used to trigger the board.

The maximum trigger signal repetition rate must not
exceed the rate at which an input can be acquired and
converted. For 12-bit operation, the maximum trigger
frequency is typically 320kHz (not including CPU lat-

MPV950

ency time); for 10-bit operation it is typically 480kHz,

and for 8-bit operation it is typically 512kHz.



Vu

o V. §

FIGURE 2. External Trigger Signal.

Should the trigger frequency exceed the maximum per-
missible rate, the front panel LED will illuminate. If this
occurs, the trigger frequency should be reduced until the
LED is extinguished. Exceeding the maximum trigger
rate will also cause data bits DIS, D14, D13, D12 (which
are normaily at a high level), to be driven to a low level,
thus indicating the oversampling condition to the CPU.

SHORT CYCLE

If less than 12 bits of resolution is required, the cycle time
of the A/D converter can be shortened to give the equi-
valent of a 10-bit converter with 670nsec conversion time
or an 8-bit converter with 500nsec conversion time.

The procedure for obtaining short cycle performance is
as follows:

1. Connect a frequency counter or oscilloscope probe to
test point TP6.

2.-Remove jumpers J1 and J5. -

3. Insert jumpers J8, J4, and J3 for 10-bit operation or

" insert jumpers J8, J4, and J2 for 8-bit operation.

4. Adjust potentiometer RV3 until the pulse width at
test point TP6-is 670nsec for 10-bit resolution or
500nsec for 8-bit resolution (see Figure 3).

5. Insert jumper J1.

500nsec for 8 bits
670nsec for 10 bits

FIGURE 3. Waveform at TP6.

OPERATION SUMMARY

All boards are shipped from the factory ready for imme- -
diate use, however they do have a number of user-
selectable options. These options, which have already
been described, are summarized below.

- 1. Programming Mode

Units are factory set to the non-interrupt mode and
default, on power-up, to the polling mode. Selection of
the interrupt mode and interrupt vector is made as out-
lined earlier. Table I describes the selection of one of
seven interrupt vectors. :

2. Address/ Address Modifier

The units are factory-set for a base address of FFF780H
and to respond to short I/ O addressing with no address
modifier decoding. Table I1I describes the jumpers which
allow the user to configure the units for any address.
Address modifier code response can be altered by pro-
gramming the PROM to suit user requirements (consult
factory for details). Address/ Address Modifier decoding
options are shown in Table VIII.

TABLE VIIIL. Address and Address Modifier Decoding

- Options.
J20 J21 AM Codes Address Decoding
*Insert Insert N/A A01-A15
insert Remove N/A A01-A23
Remove Remove 30,39 A01-A23

*Factory-set option.

3. Analog Input Range

Two input systems are available with -the units—16
unconditioned inputs (MPV950S), and 8 unconditioned -
plus 8 conditioned inputs (MPV950D). In both cases the
A/D converter may be set to one of two ranges. The
amplifiers may be user-set as defined earlier. '

4. Triggering

The unit defaults on power-up to the external triggering
mode. Selection of internal triggering is as defined ear-
lier (see Control Register).
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P3(A)
7 6 5 4 3
R R R R R R R R
34 36 38 40 42 44 46 48
PREES PN RN PR BT PR B
o0 0000 ooy - oooo;
TTT TTTT TTTT TTTT
R R R R R R R R MPVS50D
35 33 38 37 43 41 47 45 USER-PROGRAMMABLE
R R R R R R R R AMPLIFIER
000c) ™ Ao0g) ™ [og]  [ooog ‘
R R R R R R R R
63 61 59 57 55 53 51 49
15 4 13 12 J
) w4
RV3 Jdddd
148 23154
it
RV1
197
16 : SW2 SW3
RV2 SwW1
— P2 Pl ot

FIGURE 4. MPV950 Series Switch and Jumper Positions.

CONNECTOR PINOUT (“D” TYPE) - ORDERING INFORMATION

Pin Pin The following options are available when ordering
No: Description No. Description MPV950 series boards.

1 IN1S 20 RET15

2 INo7 21 RETO7 Description Model

3 IN14 . 22 RET14

4 INOB 23 RETO06 16 channels §ingle—ended, analog input ) MPV50S

5 IN33 24 RET13 8 chanr with user-prog le amplifiers MPV950D

6 INO5 25 RETO0S

7 IN12 26 - RET12

8 " INO4 27 RETO04

9 0V (ANALOG COMMON) 28 OV (ANALOG COMMON)

10 IN11 29 RET11

11 INO3 30 RETO03

12 IN10 31 RET10

13 INO2 32 RET02

14 INO9 33  RET09

15 INO1 34 RETO1

16 INO8 35 RETO08

17 IN0O 36  RET00 s
18 TRIGGER RETURN 37 EXTERNAL TRIGGER (=2
19 TRIGGER RETURN =

NOTE: Unused analog inputs should be connected to OV (Analog =

Common)
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DATA ACQUISITION
AND
CONTROL SYSTEMS

REMOTE TERMINAL UNITS

Remote Terminal Units (RTUs) are microprocessor-based data acqui-
sition and control packages that provide measurement signal condi-
tioning, local control, and intelligence for compiex production pro-
cesses. These products are geographically distributed throughout the
plant facility and communicate the data from many sensors to a cen-
tral computer over a single cable, thus eliminating large bundles of
costly wiring.

MCS Series

The MCS Series are competitively priced data acquisition and control
systems RTU. MCS modularity allows purchase of a system config-
ured for today's needs and assures expandability later with minimum
problems and cost. This versatile system provides analog and digital
signal conditioning while maintaining accruacy over ambient tempera-
ture ranges from —10°C to +60°C. A full range of analog and digital /O
functions are available. A variety of standard packages are available
including rack mount chassis with card cage and NEMA enclosures.
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Micromux |l

Low base cost makes this system ideal for low point count Supervisory
Control and Data Acquisition .(SCADA) applications. Multidrop ex-
pandability allows the system to grow as needs increase. Modern
CMOS technology dramatically reduces power consumption while
providing a wide —40°C to +60°C operating temperature range.

Analog and digital I/0 options are combined with CPU intelligence on
a single board. Each Micromux Il board accommodates up to four /O
modules in any combination. I/0 modules are available for high level
analog input isolation, T/C and RTD linearization, analog outputs, dig-
ital 1/0, and pulse accumulation. Communications are over a serial
line. An onboard modem is optional. NEMA enclosure options protect
Micromux Il from harsh environments. -
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PERSONAL COMPUTER
INSTRUMENTATION

INTELLIGENT INSTRUMENTATION TURNS PCs INTO LOW. COST
INDUSTRIAL OR LABORATORY CONTROL CENTERS

The new PCI-3000 System from Burr-Brown lets small personal compu-
ters perform test, measurement, data acquisition, signal processing,
and control functions formerly requiring much larger and more expen-
sive minicomputers and dedicated systems.

PCI-3000 acts as a front-end processor interfacing a vanety of analog
and digital data to the PC from industrial and laboratory transducers
and signal sources. Compatible host computers include IBM PC and
XT, Apple, Compaq, DEC, and HP, plus many minicomputers and
mainframes.

Modular design and a very wide selection of analog, digital, and
special-function input/ouput (I/0) boards permit great flexibility in
configuring systems to initial requirements and expansion to accom-
modate system growth and diversification. Added flexibility is provided
by extensive internal firmware which accepts simple high level com-
mands.

A basic PCI-3000 system consists of a master unit containing a power
supply, Z80A microcomputer with up to 32k of user memory and up to
three I/0O boards selected for the application. As many as 192 analog or
digital 1/0 points are available to the user from a single master unit.
With expansion enclosures, a single master unit can provide up to 1024
1/0 points, using 16 1/0 boards. Thermocouple, frequency measure-
ment, counting, and pulse-generating functions are also supported.
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A family of termination panels are available in the PCI-3000 system.
These panels provide convenient screw-terminal connections for both
signal inputs and outputs from ‘the real world. Two types of panel
enclosures are provided. One panel enclosure is desngned for indus-
trial environments. its panels contain mounting fixtures for auxiliary
passive* signal conditioning: devuces suchas input- filters, dropping
‘resistors, protection diodes, and. ‘voltage dividers. A second panel
enclosure adapts the PCI-3000 to. the unique requirements of the
laboratory. Its panel features 64 channels of analog input, 64 digital /0
points, 4 analog outputs, 7 counters 2 pushbutton switches, and 4
optncally—coupled outputs
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PCI-3000
INTELLIGENT INSTRUMENTATION
for Industry and Laboratory

CONFIGURATION GUIDE
AND
DATA BOOK

BURR-BROWN®

PCI-3000 .
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INTRODUCTION

The PCI-3000 is an intelligent instrumentation front end
designed to turn any personal computer into a powerful
system for data acquisition, test, measurement and con-
trol. It interfaces to personal computers such as the IBM
PC, IBM XT, DEC, HP, Compaq, Apple, and others.
Communications with these computers (or with any
other host) takes place through serial (RS-232 or RS-
422) channels, or optionally, via IEEE-488.

The PCI-3000 is a very flexible system that offers exten-
sive expansion capabilities. The basic or master unit is
housed in a rugged, yet attractive, compact enclosure
designed for either rack mounting or for tabletop inte-
gration with a personal computer. The master enclosure
contains power supplies and a single-board microcom-
puter. Additionally, up to three I/O boards may be
added within the master enclosure. This type of modular
construction provides great flexibility in configuring a
system. A very basic system could consist of the master
enclosure (power supply and microcomputer) with only
one I/ O board added inside.

System capability can be expanded in the following two
directions as shown in Figure 1:

1. A variety of I/ O boards may be added along the PCI-
3000 Interface Bus under master system control.
Expansion-enclosure boxes are available to house
four additional 1/O boards each. By using multiple
expansion chassis, systems of up to 16 I/O boards
and over 1000 points may be controlled from a single
master unit. The PCI-3000 Bus is designed to allow
reliable communications between the expansion enclo-
sures and the master enclosure at distances up to 10
meters (approximately 30 feet).

2. Up to 31 master systems may be networked together
along a multidrop communications bus from a single
host using RS-422, or IEEE-488 protocols. For appli-
cations where sensors or output devices are widely
distributed, RS-422 communications can be used for
direct wire connections over distances up to 1200
meters (approximately 4000 feet). For longer dis-
tances, modems may be used to communicate over
various communications links.

The flexibility of the PCI-3000 System is a result of the
internal firmware operating system. Stored in EPROM,
the operating system is normally transparent to users
who rely on the standard command functions. However,
the operating system can be modified by those who want
to create their own command functions or stand-alone
programs for individualized applications. The choice to
use these features is up to each user, but is facilitated by
these internal PCI-3000 utilities:
Task scheduler

Allows regular or timed execution of user tasks
Drivers

Buffered access to all communications ports

Access to all input/output boards

Clock handling

Debug
Through the on-line debugger

System Library Routines for
Code conversions
Buffer handling
Number system conversion
Thermocouple linearization

The unique PCI-3000 firmware allows the user to access
the system without modification or to tailor it to meet
special needs. PCI-3000 systems can be programmed as
complete data acquisition and control systems. Termi-
nals and printers can be connected to meet individual
system needs. User EPROM space is available so pro-
grams may be permanently added to PCI-3000 systems.
In addition to its sophisticated architecture and easy-to-

use software, the PCI-3000 System offers a reliable and
practical set of termination panels which provide a con-

TABLE 1. PCI-3000 System Specifications.

(Read/write speeds correspond to 9600 baud communications.)

Communications Two asynchronous serial channels, 300-3600
baud. RS-232-C signals on both channels.

Local Multidrop RS-422 signals on Channe! A. (2-wire, half-

Remote duplex. Up to 4000 feet.) IEEE-488
(optional), controlled by host.
Memory 8k bytes of user RAM installed.
Expandable to 32k bytes, RAM or EPROM.
Temperature 0°C to +50°C (170 boards and enclosures).
Range —25°C to +70°C (passive termination panels).
Mechanical
Master or 2.4 X17 X 19 inches (H, W, D)
expansion
Termination panel
rack 5X 19 X 2.5 inches (H, W, D)
Lab panel 15.8 X 19 X 2.5 inches (H, W, D)
Expandability Up to 192 I/0 channels per master enclosure.
Up to 1024 channels using expansion encio-
sures. :
Up to 31 masters can be networked together on
an RS-422 multidrop communications line
supporting up to 31744 I/0O channels.
Analog Inputs +10mV to +10V direct inputs (higher with

attenuation added to termination panet).

Convertible to current input. 0.1% full scale
accuracy. 12-bit resolution. 2000 readings/
sec (into internal memory). Up to 30 read-
ings/sec returned to host. Programmable
gain (1 to 1000). Thermocouple inputs (J, K
or T), 0.8°C repeatability.

Single-ended or
Differential

Analog Output
Voltage or current

+10V or 4 to 20mA. 12-bit resolution. 0.1% full
scale accuracy. Write time, 20msec.

Maximum input frequency: 8MHz. Accumula-
tion, gateable. Direct frequency measure-
ments. 16-bit resolution. 0.005% stability.

Counters

Puise Output Programmable pulse width, period and number
of pulses. Frequency range: 61Hz to 2MHz.

125nsec resolution. 0.005% stability.

Digital TTL compatible. 24mA current sink, 15mA cur-
rent source.

Read/set bits, bytes or words at the rate of
30/sec. High voltage isolation (4000V
DC/AC) and 3A switch capability with opto-
isolation panels.

Input and output

Power Supply 85VAC to 130VAC, 50Hz to 60Hz or 200VAC to
260VAC, 50Hz to 60Hz. 80W.

Termination Provides screw terminal connections and pro-

Paneis visions for user-defined signal conditioning.
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A basic system consists of one master enclosure, plus one

one /0 board. System capability can be expanded in two

directions: )

1) multiple 1/0 boards on the PC!-300¢ Interface Bus,
controlled by a master enclosure, and

2) by networking multiple master enclosures together
using a choice of RS-422, or IEEE-488 standard
communication buses.

1

System may be expanded both vertically énd hbriiontally.

FIGURE 1. PCI-3000 System Expansion Capability.
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venient means of connecting to sensors or to output
devices. Two different termination panel enclosures are
offered to provide an inexpensive and convenient method
for housing the termination panels and the wiring lead-
ing from the real world into the system:

1. An industrial termination panel enclosure can house
one of a number of different termination-panel
options. Termination panels provide a neat, accessi-
ble method to interface between field wiring and
cables leading to master or expansion enclosures.
Each of the optional termination panels is designed
for optimum interfacing with specific types of input/
output devices (digital 1/O, analog 1/0O, thermocou-
ples, etc.)

2. A laboratory termination panel enclosure accepts 64
channels of analog input, 64 digital I/O points, four
analog outputs, seven counters, two push-button
switches, and provides four optically-coupled inputs.
Both +15V and +5V are brought to its panel along
with a variable voltage source (10 V).

Table I gives the PCI-3000 system specifications.

CONFIGURING A
PCI-3000 SYSTEM

This section is an aid in configuring a system for a spe-
cific application. More detailed information about each
specific product area appears in later sections of this
brochure.

Starting with the Master System Enclosure with its
power supply and microcomputer, there are three addi-
tional elements to consider in configuring a PCI-3000
System:

—the input/ output boards for a specific application

—the termination panels for the 1/ O boards

—the Expansion Enclosures, if required.

The first step in configuring a system is to select the
appropriate input/output boards and termination panels
to meet the requirements of a given application. The
function of a termination panel is to connect the applica-
tion signals to the input/output boards. The function of
an input/output board is to provide the necessary inter-
facing circuitry to convert real-world signals to a com-
patible digital format for signal processing.

The termination panel family includes a wide variety of
analog, digital, combination analog/digital, thermo-
couple, laboratory, and optically-isolated terminations.
If desired, the termination panels can be housed in a
Burr-Brown Termination Panel Enclosure, or in other
enclosures such as NEMA boxes for harsh-environment
operation.

Input/output boards include digital input/ outputs, ana-
log input/outputs, thermocouple inputs, pulse inputs/
outputs, as well as combination units.

After selecting the appropriate input/ output boards and
termination panels, the Master System Enclosure and
Expansion Enclosures can be selected. Three input/
output boards fit in one Master Enclosure. Each expan-

sion enclosure can hold four input/output boards. Mas-
ter Systems are listed under the PCI-3000 Series. Expan-
sion Enclosures are needed only if more than three
input/output boards are required in your application.

Figure 2 is a convenient diagram to aid in selecting the
various 1/O boards and termination panels in order to
configure a system for any given application. Figure 2
carries the information in Figure 1 to the next lower
level, showing which I/ O boards will properly interface
with termination panels in order to bring signals to and
from the real world.

- PCI-3000 MASTER AND

EXPANSION ENCLOSURES

PCI-3000 Systems are housed in one or more slim-line
enclosures that are equally attractive in either tabletop
or rack-mounted applications. Each such enclosure
houses power supplies and up to four printed-circuit
boards. The heart of the PCI-3000 system, a single-
board Z80A-based microcomputer, resides in'the master
enclosure along with as many as three I/O boards.
Expansion enclosures accommodate -up to four 1/0O
boards. A system of up to 1024 points can be configured
with one master enclosure and four expansion enclo-
sures. Systems of up to 31,744 points can be constructed
by networking 31 masters together on the RS-422 port.
Multi-enclosure systems may be configured by stacking
enclosures on top of one another, or by rack mounting
the enclosures, using optional slides.

Interconnections between I/ O boards and between enclo-
sures are achieved via mass-terminated ribbon cables.
Since each expansion enclosure contains its own power
supplies, power requirements are automatically met as
the system is expanded. Input/ output cables exit the rear
of the enclosure through a strain-relief slot and plug into
screw terminal panels that may also be tabletop or rack
mounted in termination panel enclosures.

The unique design of the enclosures allows cooling to
occur by a combination of radiation from its metal skin
and convection through vent holes. The power supply
pod is separated from the printed-circuit boards by a
metal thermal barrier. No fans are necessary. This fact
considerably improves overall system reliability.

For very harsh environments, PCI-3000 systems can be
mounted in NEMA enclosures that provides waterproof-
ing and protection from dust and oil.

FEATURES AND CAPABILITIES

Some of the features and capabilities of the PCI<3000
System that reside in the Master Enclosure are summar-
ized below.

Microprocessor
The PCI-3000 uses the Z80A microprocessor. It operates
at a 4MHz rate.

Memory

The microcomputer board is equipped with eight mem-
ory sockets which allow a full memory expansion of 64k
bytes. The bottom bank of four sockets is dedicated to
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MASTER SYSTEM ENCLOSURE.

PCI-3001-1

"Options:

PERSONAL
COMPUTER
\
MASTER SYSTEM >
ENCLOSURE 8
a
s
3
o &
[ 2
€ D =
: 18
[ 30
o =
5 o)
°
21 . eemerd e - ——————
[+3]
o
]
*?
o
Q.
EXPANSION .
ENCLOSURE B
: 3
5
2
&
38
&9
&%
WA EXPANSION ENCLOSURE
PCI-3908-1 )
Options:
PCI-3909-2
PCI-3000-1 Except 200-260VAC
PCI-3905-1 - ,

Rack Mount Slide

PCI-3001-2 B
PCI-3001-1 Except 200-260VAC
PCI-3903-1 :
IEEE-488 1/0 Port for PCI-3001 series
PCI-3805-1
Rack Mount Slide
PCI-1200 Series Cables

USER-DEFINED
1/0 OPTIONS

ANALOG INPUT BOARDS
PCI-3303-2

64 Channels, Single Ended
PC1-3303-4
32 Channels, Differential

PCI1-3306-1
32 Channels, Differential

ANALOG OUTPUT BOARDS
PC1-3304-1

8 Channels, £10V
PCI1-3304-2

.8 Channels, 4-20mA
PCI-3304-3

4 Channels, +10V
PGI-3304-4 .

4 Channels, 4-20mA
PCI-3304-5

2 Channels, £10V
PCI-3304-6

2 Channels, 4-20mA

ANALOG INPUT AND
DIGITAL /O BOARDS

PCI-3301-2
32 DI/DO, TTL & 16 Channels, SE
PCI-3301-3

}_[Pm-:wm

—

—

32 DI/DO, TTL & 8 Channels Dif__J

DIGITAL I/O0_BOARD
PCi-3302-1
64 DI/DO, TTL 24mA Sink

PULSE 1/Q AND ANALOG
QUTPUT BOARDS
PCI-3305-1
4 Channel Anailog Output
& 7 Counters/Pulsers
PCI-3305-2

7 Counters/Pulsers

1

TERMINATION
PANELS

PCI-3702

16/8 Channels, Analog
PCI-3703

32/16 Channels, Analog
PCI-3705

Laboratory
PCI-3707

8 Channels, Bridge

TERMINATION
PANEL OPTIONS

PCI-3907-1

Base Rack Mount
PCI-3908-1

Cover

16 Channels, Thermocouple

PC1-3702

16/8 Channels, Analog
PCI-3703

32/16 Chgnnels, Analog
PCI-3705

Laboratory

PCI-3701

16 Channels, DI/DO
PCI-3702

16/8 Channels, Analog
PCI-3703

32/16 Channels, Analog
PCI-3705

Laboratory
PCI-3706

16 Channéls, ISO
PCI-3707

8 Channels, Bridge

PCI-3701

16 Channels, DI/DO
PCI-3705

Laboratory
PCi-3706

16-Channels ISO

PCI-3701

16 Channels, DI/DO
PC1-3702 .

16/8 Channels, Analog
PCI-3703

32/16 Channels, Analog
PCI-3705

Laboratory
PCI-3706

_ 16 Channels I1ISO
L

DIGITAL
ISOLATION

PCI-1101
PCI-1102
PCi-1103
PCI-1104

FIGURE 2. PCI-3000 System Component Configuration Guide.
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firmware and system RAM. This leaves the top four
sockets for RAM expansion or for user EPROM to
accommodate special commands or programs. Each
socket may be strapped to accept either a RAM or
EPROM chip of the BYTEWIDE format. (32K bytes
maximum.)

Watchdog Timer

This circuit ensures that the microcomputer will be reini-
tialized in the event that the processor halts or becomes
caught in an infinite loop. A software routine “hits” the
Watchdog timer (WDT) periodically. If this routine fails
to run, the WDT times out and restarts the processor.

Switch Register

Sixteen on-board switches allow baud rate and mode
selection for serial communications channels A and B, as
well as unit identification for use in multidrop systems.

Indicators

Eight LED indicators are provided which are used as
processor status indicators for both normal operation
and during the execution of internal diagnostics.

INPUT/OUTPUT COMMUNICATIONS PORTS

The following descriptions provide an overview of the
characteristics of each of the PCI-3000 input/output
communications ports.

Channel A

Channel A is a serial, asynchronous, RS-232/422 chan-
nel for communication to a host computer or to a termi-
nal. Line speeds of 300 baud to 9600 baud may be
selected. When RS-232 is selected, modem control sig-
nals are provided. RS-422 drivers and receivers are
available to provide two-wire, half-duplex communica-
tions. This technique permits reliable data transmission
at high data rates without a modem over longer distan-
ces than are possible with RS-232 (up to 4000 feet). In
addition, RS-422 supports multidrop capablhty of up to
31 master systems.

Channel B

Channel B provides only RS-232 communications.
PCI-3000 Bus

This bus is designed for simple and reliable interconnec-
. tion of input/output boards. The PCI-3000 Bus is
equipped with special line-transceivers that make it pos-
sible for the bus to extend through multiple expansion
enclosures while maintaining reliable operation.

GPIB

This optional communications port is the IEEE-488
standard bus for instrument interconnection. It allows
the host computer to communicate with both the PCI-
3000 and to other instruments plugged into the GPIB.

SYSTEM ENCLOSURE OPTIONS

The following options for PCI-3000 Systems relate to
the system enclosures.

PCI-3001-1 Master Enclosure

This enclosure contains the microcomputer, power sup-
ply, and cables necessary to begin using the PCI-3000
System with a personal computer equipped with an RS-

422 or with RS-232-C communications port. Not inclu-
ded are the I/ O interface boards or the termination pan-
els required for a specific application. The PCI-3001-1
Base Unit operates on 85 to 130VAC, 50 to 60Hz.
PCi1-3001-2 Master Enclosure

This system has the same features as the PCI-3001-1
except that the power supply operates on 200 to 260
VAC, 50 to 60 Hz.

PC-3909-1 Expansion Enclosure

This enclosure contains power supplies, cables, and
mounting space for four I/O boards. Power supplies
operate on 85 to 130 VAC, 50 to 60 Hz.

PCI1-3909-2 Expansion Enclosure

Same as PCI-3909-1 except power supplies operate on
200 to 260 VAC, 50 to 60 Hz. )

The following options are not necessary for the basic
operation of the PCI-3001 and PCI-3909 series, but they
may be purchased separately for spares, mounting, or
for expansion of basic capability of the system.
PCI-3905-1 Rack-Mount Slides

For the PCI-3001 and PCI-3909 Series.

PCI-3903-1 IEEE-488 Port

Converts the PCI-3001 Series to provide IEEE-488
(GPIB) communications.

PCI-3901-1 Microcomputer Board

This board is supplied as part of a PCI-3001 Series
Enclosure. This item is a separate listing for those who
desire spares. Firmware EPROMs and RAM not- inclu-
ded (see below).

PCI-3901-2 Microcomputer Board

This board is the same as the PCI-3901-1, except it does
contain the latest revision of PCI-3000 System firmware
(EPROMs and RAM).

PCI-3902-1 Firmware Integrated Circuits

The latest revision of PCI-3000 System f1rmware
Includes EPROMs and system RAM integrated circuits.

INPUT/OUTPUT BOARDS
AND DATA SHEETS

Interfacing to real-world signals takes place through the
various 1/ O boards that are available for the PCI-3000

System. Up to three of these I/O boards may be plugged

into a Master Enclosure (PCI-3001 Series). This allows
systems of up to 192 points to be configured in a single
enclosure. For larger systems, Expansion Enclosures
(PCI-3909 Series) may be used. Each Expansion Enclo-
sure will accommodate up to four I/O boards, which
allows interfacing as many as 256 additional points per
expansion enclosure. See Table I for a summary of board
specifications.

A list of I/O boards with brief summary descriptions
follows. More detail is given in the data sheets at the end
of this section.
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DIGITAL INPUT/OUTPUT BOARD
PCI-3302-1

64 digital input/output lmes, 'ITL-levels 24mA sink cur-

rent

COMBINATION INPUT/OUTPUT BOARDS
PCI-3301-2

32 digital input/outputs and 16 single-ended analog
inputs, 12-bit resolution

PCI-3301-3

32 digital input/outputs and 8 differential analog inputs,
12-bit resolution

PCI-3305-1, Counter/ Pulser/Analog _Output Board

7 digital registers and 4 analog outputs

ANALOG INPUT BOARDS

PCI-3303-2

64 single-ended analog inputs, programmable gain, 12-bit
resolution

PCI-3303-4.

32 differential analog inputs, programmable gain, 12-bit
resolution

THERMOCOUPLE INPUT BOARD

PCI-3306-1

32 channels for J, K, or T type thcrmocouple inputs,
A/D conversion, 12-bit resolution, zero-point compensa-
tion, and linearization.

ANALOG OUTPUT BOARDS

PCI-3304-1, 8-Channel Analog Voltage Output Board
+10V analog outputs, 12-bit resolution . .
PCI-3304-2, 8-Channel Analog Current Output Board

" 4 to 20mA, analog outputs, 12-bit resolution

PCI-3304-3, 4-Channel Analog Voltage Output Board
+10V analog outputs, 12-bit resolution

PCI-3304-4, 4-Channel Analog Current Qutput Board
4 to 20mA, analog outputs, 12-bit resolution
PCI-3304-5, 2-Channel Analog Voltagg_Q_gtput Board
+10V analog outputs, 12-bit resolution

PCI-3304-6, 2-Channel Analog Current Output Board
4 t0 20mA, analog outputs, 12-bit resolution

COUNTER INPUT/PULSER OUTPUT BOARDS
PCI-3305-1, Counter/Pulser/ Analog OQutput Board
7 digital registers. and 4 analog outputs

PCI-3305-2, Counter/Pulser Board
7 digital registers
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BURR-BROWN®

PCI-3301 Series

32-POINT DIGITAL INPUT/OUTPUT,
16-CHANNEL ANALOG INPUT BOARDS

FEATURES
DIGITAL 1/0 SYSTEM
® 32 TTL level input/output points.

o Four 8-bit digital I/ O registers each jumper con-
figured for input or output.

Contents of output registers may be read back.

Input or output configuration may be read by
software.

e QOutput registers provide 24mA of sink current
and 15mA of source current

Up to 30 read/ writes per sec

Compatible with both isolated and non-isolated
termination panels

ANALOG INPUT SYSTEM

® 16 channels of single-ended input or 8 channels of
differential input.

® |2-bit resolution.
e Up to 2000 readings per second (internal storage)
e Up to 30 readings per second (returned to host)

e Gain selection by installing precision resistor
(G=1 to 250)

® 0.1% full-scale accuracy
e CMRR = 80dB at 60Hz
° Zin=10°Q

® lyias = 25nA

e Crosstalk = —100dB

DESCRIPTION

The PCI-3301 series of 1/ O boards provides a mix-
ture of digital input/ output points and analog input
channels for PCI-3000 systems.

The 32 digital points may be jumper-strapped for
input or output on a byte basis. The standard signal
levels are TTL input and buffered TTL driver out-
puts. Input/output cables mate directly to digital
isolation panels for handling high voltage AC or DC
discrete signals. :

Two versions of the PCI-3301 series are offered. The
PCI1-3301-2 has 16 single-ended analog inputs. The
3301-3 has 8 differential analog inputs. The input
gain may be user-selected by insertion of a precision
resistor.

PCi-3000 BUS

S DRIVERS
A:'f: RECEWERS K] o ‘.!5‘55252355
L ] f 1 kW
f } 1
16-CHANNEL A/D BAIT 170 BBIT 1/ BBIT 1/0 81T 1/0
I AND uumruxml I REGISTER ] REGISTER | I REGISTER REGISTER I

i3

RECEIVER
DRIVERS

!

]
DRIVERS e I o

RECEIVER l

RECEIVER
DRIVERS

DRIVERS

_SIGNAL CABLE
FROM AN ANALOG ON-BOARD
TERMINATION PANEL CONNECTORS

SIGNAL CABLES TO/FROM
DIGITAL TERMINATION PANELS

International Airport Industrial Park - P.0. Box 11400 - Tucson, Arizona 85734 - Tel. (602) 746-1111 - Twx: 910-952-1111 - Cable: BBRCORP - Telex: 66-6491
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BURR-ﬁROWN‘@ | | f I , “ ‘ 4
‘ PCI-3302-1

64-POINT DIGITAL VINPUT/OUTPUT BOARD

FEATURES DESCRIPTION

e 64 TTL level input/output points. The PCI-3302-1 is an I/O board for the PCI-3000
e Eight 8-bit digital I/ O registers, each jumper con- System that provides 64 buffered TTL level digital
figured for input or output. inputs or outputs. These bits are organized into

eight, 8-bit wide registers, each of which is jumper-

. 1S .
Contents of output register may be read back. selectable as an input or an output byte. However,

® Input or Output configuration may be read by *  higher voltage signals and high voltage isolation
software. ’ may be obtained by using external termination pan-
® Output registers provide 24mA of sink current els, such as the PCI-3706-1, along with the PCI-1100
and 15mA of source current. Series Optoisolators.
e Compatible with PCI-3701 signal conditioning/ ‘
“screw termination panels.
e Compatible with PCI-3706 high voltage/ high cur-

rent isolated signal conditioning panels.

" e Read orset bits, bytes, or words at the rate of up
to 30 per second.

: m BUS
; PCI-3000 BUS INTERFACE

seirs| [senms REGISTERS
~ DRIVERS AND

RECEIVERS

" ON-BOARD

CONNECTORS

SIGNAL CABLES TO/FROM
DIGITAL TERMINATION PANELS

International Airport Industrial Park - P.0. Box 11400 - Tucson, Arizona 85734 - Tel. (602) 746-1111 - Twx: 810-952-1111 - Cable: BBRCORP - Telex: 66-6491
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BURR-BROWN®

PCI-3303 Series

64-CHANNEL ANALOG INPUT BOARD

FEATURES

e 64 Channels of single-ended input or 32 channels
of differential input.

12-bit resolution.

System accuracy of 0.1% full scale.
Zin = 10°0

Ibizs = 10nA

4 programmable gains—1, 10, 100, 1000
(can be configured for other gains)

Converter input range is *10V.
May be user jumpered for =5V or 0 to 10V.
Can be configured for current input

e o o o

Up to 2000 réadings per second into internal
memory

Up to 30 readings per second returned to host

® Connects through cables to analog signal condi-
tioning/screw termination panels. These panels
provide capability for installation of signal filter-
ing, current loop input, voltage division and
surge suppression components.

DESCRIPTION

The PCI-3303 Series of 1/ O boards for the PCI-
3000 System provide up to 64 channels of single-
ended or 32 channels of differential analog input.
Analog input is obtained by selecting one of the
input channels using an analog multiplexer and

_converting the voltage to a digital value with a
12-bit, successive-approximation, analog-to-digi-
tal converter. One of four amplifier gains may be
selected for each conversion, allowing a full scale
input range of £10mV to £10V.

PCI-3000 BUS

BUS
INTERFACE

12-8I7
ANALOG-TO-
DIGITAL
CONVERTER

UNITY
GAIN
AmP

I wux ] [mux] |mux] [nux]

phthy

SIGNAL CABLES FROM
ANALOG TERMINATION PANELS

{nternational Airport industrial Park - P.0. Box 11400 - Tucson, Arizona 85734 - Tel. (602) 746-1111 - Twx: 910-952-1111 - Cable: BBRCORP - Telex: 66-6491
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BURR-BROWN®

PCI-33Q4 ‘\frseries

| 8-, 4-, AND 2-CHANNEL
DIGITAL-TO-ANALOG CONVERTER BOARDS

FEATURES

e ]2-bit digital-to-analog converter.

® (.19% full-scale accuracy.

® Qutput write time as short as 20msec.
® Two versions of output available—voltage (+10V)

or current (4mA to 20mA).

DESCRIPTION

The PCI-3304 series of digital-to-analog converter
boards provide up to eight channels of analog out-
put for PCI-3000 Systems. Each output is directly
proportional to a corresponding value loaded into
the 12-bit digital register on the inteiface bus. In
addition, the board is available in two, four and

e Voltage versions may be user-jumpered for £5V, eight channel versions.

0to 5V, 2.5V or 0 to 10V.

PCI-3304-1, 8-Channel Voltage Output

e Both output versions available in 2, 4 or 8 PCI-3304-2, 8-Channel Current Output

channels.

PCI-3000 BUS
-BUS
@ INTERFACE

'

PCI-3304-3, 4-Channel Voltage Output
PCI-3304-4, 4-Channel Current Output
PCI-3304-5, 2-Channel Voltage Output
PCI-3304-6, 2-Channel Current Output

12817 ' :
— neasTer |—| “{‘»—‘
! < ON-B0ARD
~ CONNECTOR
12
b RESISTER |—1 "2‘ ‘
: SIGNAL CABLE
. . . FROM AN ANALOG
. . . " TERMINATION PANEL
L] . L]
L] L] o
L] L] L]
12817
faR] T>
8
DIGITAL: VOLTAGE
To- [
ANALOS CURRENT

CONVERTER  DRIVER

International Airport industrial Park - P.0. Box 11400 - Tucson, Arizona 85734 - Tel. (602) 746-1111 - Twx: 910-852-1111 - Cable: BBRCORP - Telex: 86-5481
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BURR-BROWN®

PCI-3305 Serie»s

COUNTER/PULSER OUTPUT
ANALOG OUTPUT

FEATURES

Seven 16-bit counters.

8MHz input pulse rate. h

2MHz pulse-generation rate.

125nsec resolution.

+0.005% stability.

Four of seven counters may be set up to count
events, measure {requency, output pulse streams.

Four 12-bit digital-to-analog converters (PCI-
3305-1 only).

Counter functions are compatible with PCI-3706-
1 high voltage/ high current isolated signal condi-
tioning/screw termination panels.

C?-_b aus |
roroem | INTERFACE I
BUs

DESCRIPTION

The PCI-3305 series of I/O boards provide a
mixture of pulse or event counting, frequency
measurement, pulse output and analog output,
for PCI-3000 Systems.

All boards in this series include seven 16-bit
counter blocks. Three of these counters are used
exclusively as event counters. The other four
counters may be set up, through software com-
mands, as counters to measure frequency, or as
pulse output blocks (either finite or continuous
pulse streams).

The PCI-3305-1 board includes four digital-to-
analog converters, which provide four channels
of analog output voltages.

This board requires 32 addresses. This limits a
single master system to 56 counters if entirely
configured with PCI-3305 series boards. (Note
that 32 x 8 256 addresses.)

T T T 1 COUNTERS/PULSE
GENERATORS
COUNTER COUNTER COUNTER - | counter
— 1 2 3 4 10
SELECT| [ | I FIELD
l . COUNTER
cou;mn cnu:ren cnu;nen COUNTERS CONNECTOR
T 5 T 10
FIELD
R R R B
] & 6 ouT
<Is é ; ; CONNECTOR
T T T T
E 1€ E E
R R R R

International Airport Industrial Park - P.0. Box 11400 - Tucson, Arizona 85734 - Tel.

(602) 746-1111 - Twx: 910-952-1111 - Cable: BBRCORP - Telex: 66-6491
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BURR-BROWN®

PCI-3306-1

| 32-CHANNEL
DIRECT THERMOCOUPLE INPUT BOARD

FEATURES

32 channels of direct thermocouple input.

Zero point referencing for J, K, and T types of
thermocouples.

e Gain = 1 and 10, noncompensated, input
available for non/thermocouple channels.

+0.8°C repeatability.
lbm = +10nA

Crosstalk > —110dB
CMRR = 92dB at 60Hz

12-bit analog-to-digital converter used to obtain
reading.

e o o o o

e Firmware can provide linearized results in de-
grees centigrade.

- DESCRIPTION

The PCI-3306-1 is a PCI-3000 System board which
provides 32 channels of direct thermocouple inputs.
The PCI1-3306-1 in conjunction with the PCI-3704-1
termination panel includes a solid state junction
compensation network which provides an output
that is zero point referenced. Thermocouple types J,
K, and T are supported. The PCI-3306-1 must be
used with a PCI-3704-1 screw termination panel,
which provides the screw terminals for the thermo-
couples as-weil as a terminal temperature sensor for
the compensation network. The firmware has the
capability of returning the values read from the PCI-
3306-1 directly in degrees centigrade.

8US
INTERFACE

12817
ANALOG-TO-
DIGITAL
CONVERTER

ZERC-POINT
. REFERENCE
COMPENSATION

10, 201 501,

ON-BOARD
CONNECTORS

11

. SIGNAL CABLES FROM
ANALOG TERMINATION PANELS

International Airport Industrial Park - P.0. Box 11400 - Tucson, Arizona 85734 - Tel. {602) 746-1111 - Twx: 910-852-1111 - Cable: BBRGORP - Telex: 66-6491
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PCI-3000 SYSTEM FIRMWARE

Command messages are sent to the PCI-3000 from its
host computer through any of its three communications
ports. These commands are interpreted by decoding
programs within the PCI-3000 firmware. A decoded

function command causes one of a number of data -

acquisition or control function programs to execute
under the operating system. Each different function
returns results to the host computer through the receiv-
ing communications port. A standard set of functions
within the firmware allows reading or setting of all signal
1/O. For most users, all that will ever be needed are the
standard functions included in the PCI-3000 firmware.
Simply send a command string with a high level state-
ment like PRINT from BASIC and receive a data string
back with an INPUT statement.

Since the internal firmware is indeed a small operating
system, a user may write his own special-purpose func-
tions that may be down-line loaded and become exten-
sions to the standard firmware. Special functions may
also be set up to run continually, or on a timed basis.

Other features of the PCI-3000 firmware include:

—On-line and off-line diagnostics for system trouble-
shooting.

—A Console Emulator program which allows direct
interaction with the PCI-3000 at the machine level for
debugging user programs.

—A set of internal system utilities to allow easy pro-
gramming of user functions.

The following describes how to work with the PCI-3000
Operating System.

HOW TO WORK WITH A PCI-3000

In the simplest mode of operation, there are basically
two steps in using the PCI-3000 to acquire data or gen-
erate control signals. The first step is to tell the PCI-3000
what it is you want it to do, the second is to receive the
desired data or command acknowledgement back from
the PCI-3000. The PCI-3000 accepts command messages
and returns data as a stririg of ASCII alpha-numeric
characters. This is very convenient, since most personal
and other computers have software that supports trans-
mission and reception of ASCII characters through their
communications ports. Once a PCI-3000 is plugged into
an RS-232 or RS-422 communications port on your
computer, you are ready to send commands and receive
data. GPIB (IEEE-488) is a PCI-3000 communications
option.

Probably the easiest method of learning how to program
your personal computer to communicate with the PCI-
3000 is by looking at some specific examples. Once you
‘have worked ‘through these examples, you can begin
using the other PCI-3000 function commands summar-
ized in Table II. The following examples are written in

the BASIC language. However, the principles shown
apply equally to any programming language that you
may prefer to use.

Let’s start by reading the value of a particular digital
input port on the PCI-3000. The following BASIC pro-
gram steps would achieve that result:

10 OPEN “COM:9600” AS #1

20 PRINT #1, “$A9,1,RD BT (9,7)"
30 - LINE INPUT #1,A$

40 PRINT A$

Let’s look at each of these commands in detail.

10 OPEN COM AS #1

STATEMENT 10 is a typical command to open a com-
munications channel at 9600 baud and designate it as #1.
Some operating systems include terms to define parity,
etc.

20 PRINT #1, “$A0,1,RD BT (9,7)"
STATEMENT 20 causes the message
$AQ,1,RD BT (9,7) <CR>

to be sent to the PCI-3000 as an ASCII character string,
through com port #1. Let’s examine each character
segment:

$ Tells the PCI-3000 that a new message is
starting.

AQ Tells the PCI-3000 that the message is in the
ASCII format, with no error checking.

1 Defines the PCI-3000 id number, which

allows a number of PCI-3000s to be con-
nected in a network. (This number could be
1-31).

RD Tells the PCI-3000 that this function com-
mand is from the READ group of commands
(RD is the abbreviation for ReaD).

BT Tells the PCI-3000 that only one bit is to be ,
read (BT is the abbreviation for BiT). )

©0,7) Tells the PCI-3000 that the bit to be read is
bit number 7 at address number §. (More
about addresses later.)

<CR> "' This character, which is the same as “Carriage
Return” or “Enter”, is automatically transmit-
ted by your computer. It tells the PCI-3000
that the message has ended and it should now
execute the command it received.

30 LINE INPUT #1,A$

STATEMENT 30 captures the response from the PCI-
3000 by using the LINE INPUT command. The actual &
response from the PCI-3000 might be: g
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TABLE II. Standard PCIJ_OOO Firmwm Functions (Version 13.5)

\! )

Read Group

RD BY (A)

RD BT (A, bit n)

RD WD (A)

RD AN (A, channel n)
RD ID (A)

RD CF [A]

RDTJ

(A, channel n)

ReaD BYte at PCI-3000 Bus Address A. ' : '

'Read BiT n of BYte at PCI-3000 Bus Address A. o

Read WorD at PCI-3000 Bus Address A (i.e., PCI-3000 Address A is low byte and Address A+1 is high byte).
Read ANalog Channel n at PCI-3000 Bus Address A.

Read register |Dentification of PCI-3000 Bus Address A.

Read register identification of eight PCI-3000 Bus Addresses starting at A.

Read Thermocouple Channel n at PCI-3000 Bus Address A.

Thermocouple types—J, K, or T are read by entering TJ, TK or TT respectively.

Write Group

WR BY (A, byte)
WR BS (A, bit-n)
WR BC (A, bit n)
WR WD, (A, word)
WR AN (A, byte)

WRite BYte into PCI-3000 bus address A.

Set Bit n of byte at PCI-3000 Bus Address A.

Clear Bit n of byte at PCI-3000 Bus Address A.

Write WorD into PCI-3000 Bus Address A (low byte) and Address A+1 (high byte).
Write Byte into PCI-3000 DAC at bus address A.

Downline Load Group
LB BL (START, END,
- XX, XX, ...) .
LD FN (CODE1, CODE2,
0, START, END, xx, xx, ...)

Downline LoaD BLock of data from memory address START to memory address END, xx are data bytes being
loaded.

Downline LoaD new FuNction, CODE1 and CODEZ2 are ASCI| codes of function command letters. Data bytes (xx)
will be loaded in memory from START address to END address.

Continuous Function
Control Group

AC (xx, XX, ...)
CCEN

cC DS

CcCcCL

CC RP (ENTRY)

Add to Continuous function buffer. xx are arguments and parameters required by function being added.
ENable Continuous Function execution.

DiSable Continuous Function execution.

ClLear Continuous Function execution buffer.

RePort on the next continuous function results starting from ENTRY number.

Diagnostic Group

DR AN port (A, START
CHANNEL, No. CHANNELS)

DR BY port (A, NUMBER)

DL TB (OUT, IN)

Dump a Diagnostic Report of ANalog channels on “port”. These channels are at PC1-3000 Bus Address A beginning
with START CHANNEL and continuing for No. CHANNEL.S)

Dump a Diagnostic Report of digital BYtes on “port” starting with PCI-3000 Bus Address A and continuing for
NUMBER bytes.

Do a Digital Loop Back Test from OUT byte Address to IN byte Address. -

High Speed Scan Group -

AS [CL] (A, START
CHANNEL, No. CHANNEL
{G. COMP.})

TS (A, CHANNEL n, TRIG)
AR [NU] (No. of
Channels)

AA [port] (CYCLE COUNT,
DELAY [TRIG))

Set up for high speed scan. Add No. CHANNEL of consecutive channels beginning with START CHANNEL at
Address A to Cycle Table. If so spacified, conversions will be done with a gain of G and cold junction compensation
specified by COMP. If the argument CL is included, the Cycle Table will be clpared before adding any channels.

Set up a trigger for high-speed scan. A is the address for the TRIGger, CHANNEL n is a bit number or analog chan-
nel number. Analog channels will trigger on a change greater than TRIG. For digital channels TRIG defines a level
or transition.

Used to retrieve analog dam stored in memory by the analog acquisition scan (AA) function. Data is retrieved using
this functi y. No. of defines the of analog Is to be returned. If NU is specified
results will not be raturned in engineering units.

This will execute an analog acquisition scan of all channels in the Cycle Table defined by the AS command. CYCLE
COUNT defines the number of such scans desired while delay defines the time—in milliseconds—between scans. If
TRIG is present, the scan will take place only after the trigger (as defined by TS function) has occurred. If port is
specified, data is dumped out on the port, otherwise data is saved in memory.

Counter Module Support
EV EN (A, COUNTER n)

EVRD [CL] (A,
COUNTER n)

FR [NW] (A,
COUNTER n, exp [m])

FRRD [NW] (A,
COUNTER n)

PG FL (A, COUNTER n.
WIDTH, PERIOD number)

PG ST (A, COUNTER
WIDTH, PERIOD)

PG SP (A, COUNTER n)

ENable EVent.counting at COUNTER n at PCI-3000 Bus Address A. .
ReaD EVent COUNTER n at PCI-3000 Bus Address A. If CL |s present then rgngr the counter after the read.

Read FRequency m COUNTER n at PCI-3000 Bus Address A, exp is a power of ten and along with M defines the
units of d. if NW is p , the fi will be initiated by the function will not wait
for completlon

ReaD previously initiated FRequency at COUNTER n at'PCI-3000 Bus Address A. if NW is presem the function will
not wait for the reading to complete.

Output a finite number-of pulses from COUNTER n at PCI-3000 Bus. Addrm A. WIDTH defines pulse width,'

PERIOD pulse period, number defines number of pulses.

Output a continuous Pulse Stream from COUNTER n at PCl-aooo Bus Address A. Width defines pulse wcdth,
PERIOD pulse ponod .

StoP Pulse stream trom COUNTER n at PCI-3000 Bus Address A.
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TABLE II. Standard PCI-3000 Firmware Functions (Version 1.35)(Cont)

{Console mode enables echo, and runs PCI-3000 on-line debug program to examine/change memory, etc.

Miscellangous Controi

$/C Puts port into console mode.

X Removes port from console mode.

IN Initializes all modules on the PCi-3000 bus.

17,0,1 <CR>

where:

! Marks the beginning of a return message.

I Means that the response came from master
number 1.

0, Means that the function executed OK (if an
error had occurred, an “E” would have been
transmitted along with an error code).

1 Means that the status of the digital line in the
PCI-3000 that is being interrogated is low
(where a “1” means low and a “0” means
high).

<CR>  Message terminator.

40 PRINT AS

In STATEMENT 40, the command PRINT A$ will
cause the returned data, to be displayed on the personal
computer CRT.

Let’s look at another example. We’ll make a couple of
assumptions to simplify things a little bit. First, assume
that the communications channel is already open. Second,
assume that the input to the analog input is half of the
full-scale value in the positive direction. A command
sequence to read an analog channel would be as follows:

PRINT #1 “$A0,7,RD AN (4,15)”
LINE INPUT #1 AS

”

”

The actual response stﬁng might be:
17,0,+1024

The decimal number +1024 represents the analog signal
level. The actual value of the response could have been
any number in the range -2048 to +2047 which repres-
ents the plus and minus full-scale swing of a 12-bit
analog-to-digital converter.

~ The (4,15) in the print statement tells the PCI-3000 that
the reading should be taken on channel 15 of the analog-
to-digital converter whose control register is at address 4.

You've now seen how to receive both digital and analog
inputs from the PCI-3000 into your personal computer.
How about the other direction—writing analog and dig-
ital data to the PCI1-3000’s output ports. Writing a byte
of data out to a digital output would be accomplished
with the following sequence:

PRINT #1 “$A0,7,WR BY (1,255)”
LINE INPUT #1 AS$

The command sets all the bits (255 is the decimal equi-
valent of all I’s) at the PCI-3000 address 1.

The data string held in A$ contains the value of the
output byte that the PCI-3000 has read back after exe-
cuting the output byte function. This read back provides
a check that the data was sent correctly.

As you can probably see, it is very easy to manipulate
PCI-3000 inputs and outputs from any high level lan-
guage without the need of special drivers or software
extensions from your computer. It’s possible to com-
municate with the PCI-3000 from any computer or ter-
minal equipped with an RS-232, RS-422 or GPIB com-
munications port.

If you want to write personal computer programs in an
Assembler language in order to significantly improve
system performance, the PC1-3000 also offers a BINARY
protocol. The BINARY protocol is more efficient than
the ASCII protocol used in the above examples, but
does require a more detailed understanding of the opera-
tion of the PCI-3000 and the personal computer. All the
function commands available in the ASCII protocol are
also available in the BINARY protocol.

TERMINATION PANELS
AND HARDWARE

All I/ O boards connect to input signals or to output devices
through ribbon cable connectors. A family of termination
panels is offered to assure reliable, rugged, and convenient
connection to the outside world. These termination panels
connect directly to the (included) ribbon cables through
compatible connectors. Also, these panels provide mounting

16-19

PCI-3000




- facilities for the addition of passive, signal conditioning

components for input filters, dropping resistors, current-to-
voltage resistors, voltage dividers, and light emitting diodes
(LEDs).
All digital input/ output boards are compatible with the opti-
cally isolated digital input/ output signal conditioning panels.
This panel supports high isolation (4000V) AC or DC, and
high current (3A) drive operation. A selection of optically
isolated, digital 1/O modules (PCI-1100 Series) plug into
these panels to provide a variety of needs. Functions pro-
vided by these modules are: DC input, AC input, DC switch
output, AC switch output.

Also available are mounting boxes (enclosures) for the ter-
mination panels. These enclosures have been styled to match
other PCI-3000 enclosures and providé an inexpensive way
to make field wiring neat and easily accessible, yet protected.

The termination panel enclosure box mounts in a standard
19” rack, contains wire troughing, and has access holes for
PCI-3000 standard mass-terminated cables.

DIGITAL TERMINATION PANELS

Listed below are the various PCI-3000 termination
panels. )

PCI-3701-1 16-Channel Digital Termination Panel
Board area available for custom interface-circuitry. 16-
channel digital input/ output with six-foot cable. Can be
used with the PCI-3301 series, PCI-3302 series and PCI-
3305 series 1/O boards.

PCI—3701-2 16-Channel Digital Termination Panel
Same as PCI-3701-1 except straight-through jumpers
installed.

PCI-3705-1 Laboratory Termination Panel

" Includes 64 analog inputs, 64 digital input/ outputs, pro-
vision for four analog outputs and seven counter inputs
or seven pulse outputs, two push-button switches, four
optically-coupled transistor outputs and a variable vol-
tage source. Enclosure and cable assembly are included.
Can be used with both the PCI-3302-1 and PCI-3303-3
1/O boards simultaneously. Can also be used with PCI-
3301, PCI-3304, and PCI-3305 series boards.

OPTICALLY-ISOLATED TERMINATION PANEL
AND ISOLATORS

PCI-3706-1 16-Channel Optically Isolated Digital
Input/Output Termination Panel and six-foot cable

Each PCI-3706 panel accepts up to 16 PCI-1100 series

digital input/ output isolators. Can be used with the PCI-
3301 series and PCI-3302 series I/ O boards.

PCI-1101 Single DC Input Opto-Isolator

Accepts DC inputs of 10V to 32V and converts to TTL
levels. Mounts on PCI-3706-1 Termination Panel.
PCI-1102 Single AC lnput Opto-Isolator

Accepts AC inputs of 90V to 140V and converts to TTL
levels. Mounts on PCI-3706-1 Termination Panel.

PCI-1103  Single DC Output Opto-Isolator

Switches DC voltages up to 60V at 3A controlled by
TTL signals. Mounts on PCI-3706-1 Termination Panel.
PCI-1104 Single AC Output Opto-Isolator

Switches AC voltages of 12V to 140V at 3A controlled
by TTL signals. Mounts on PCI-3706-1 Termination
Panel.

ANALOG TERMINATION PANELS

PC-3702-1 Analog Input or Output Termination Panel
Board area available for custom interface circuitry. Six-
teen single-ended or eight differential analog inputs or
eight analog outputs with six-foot cable. Can be used
with the PCI-3301-2, PCI-3301-3, PCI-3303 series, PCI-
3305-2, and PCI-3304 series 1/O boards.

PCI-3702-2 8- or 16-Channel Analog Termination
Panel

Same as PCI-3702-1 except stranght-through jumpers
installed. Can be used with the PCI-3301-2, PCI-3301
series, PCI-3303 series, PC1-3305-2, and PCI-3304 series
1/0 boards. :

PCI-3703-1 32- or 16-Channel Analog Termination
Panel

Board area available for custom interface circuitry. 32
single-ended or 16 differential analog inputs with two
six-foot cables. Can be used with the PCI-3301-2, PCI-
3301-3, PCI—3303 series, PCI-3305-2, and PCI-3304

" series 1/O boards.

PCI-3703-2 32- or 16-Channel Analog Termination
Panel

Same as PCI-3703-1 except straight-through jumpers
installed. Can be used with PCI-3301-2, PCI-3301-3,
PCI-3303 series, PCI-3305-2, and PCI-3304 series 1/O
boards.

PCI-3705-1 Laboratory Termination Panel

Includes 64 analog inputs, 64 digital input/outputs, pro-

vision for four analog outputs and seven counter inputs
or seven pulse outputs, two push-button switches, four
optically coupled transistor outputs and a variable vol-
tage source. Enclosure and cable assembly are included.
Can be used with both the PCI-3302-1 and PCI-3303-3
I/O board simultaneously. Can also be used with PCI-
3301, PCI-3304, and PCI-3305 series boards.
PCI-3707-1 Bridge/Signal Conditioning

Termination Panel

8 channel differential connections for Bridge circuits like
strain gauges, pressure transducers and RTD’s. Can be
used with the PCI-3301 series and PCI-3303 series I/ O
boards.

THERMOCOUPLE TERMINATION PANEL
PCI-3704-1
Panel )
Sixteen thermocouple inputs. Includes two six-foot

cables and an enclosure. Must be used with the PCI-
3306-1 1/O board.

16-Channel Thermocouple Termination
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COMMUNICATION PRODUCTS

The following products are offered to simplify the task
of establishing a communications link between the PCI-
3000 and your computer. :
PCI-3903-1 1EEE-488 Port

Converts the PCI-3000 series to IEEE-488 (GPIB) com-
munications.

PCI1-3906-1 1EEE-488 Upgrade for an IBM PC/PCI-
3000 System

This package includes everything necessary to upgrade
an IBM PC or XT, Compaq or other IBM compatible
personal computers, and a PCI-3000 System to IEEE-
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488 communications. Included are the PCI-3903-1 Com-
munications Port for the PCI-3000; an IEEE-488 board
and software to plug into an expansion slot in the IBM
PC or XT; the PCI-1201-1 Cable; and complete
documentation.

PCI-1201-1 1EEE-488 Cable, 6-foot length
PCI-1201-2 [EEE-488 Cable, 12-foot length
PCI-1202-1 RS-232-C Cable, 3-foot length
PCI-1201-2 RS-232-C Cable, 6-foot length
PCI-1202-3 RS-232-C Cable, 10-foot length
PCI-1202-4 RS-232-C Cable, 20-foot length
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ACCESSORIES

This section contains illustrations and information on the mating connec-
tors and heat sinks available for use with various Burr-Brown products. The
type of connector and/or heat sink required by the product is specified
within the product data sheet. Prices are available from your nearest Burr-
Brown representative. ’
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MATING CONNECTORS
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MATING CONNECTORS
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MATING CONNECTORS
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HEAT SINKS
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INTERNATIONAL SALES DIRECTORY |

BURR-BROWN OFFICES.

UNITED KINGDOM

Burr-Brown International Overseas AUSTRIA JAPAN
Marketing Corp. Niederiassung Osterreich Burr-Brown Japan Ltd. Burr-Brown international Ltd.

Cassiobury House Burr-Brown Research Gesm.b.H. SF Inoue Akasaka Bidg Cassiobury House
11/19 Station Road Senefeldergasse 11 6-8, 1-chome, Akasaka 11/19 Station Road
Watford WD11EA A-1100 Wien Minato-ku, Tokyo 107 Watford WD1 1EA
Hertfordshire, England Tel. 0222/62 63 71 Tel. [03]586-8141 Hertfordshire, England
Tel. [0923] 46759 Telex 13477 Telex 78125911 Tel. [0923] 33837
Telex 922481 " Telex 922481

BENELUX Osaka: Tel. [06])305-3287
Burr-Brown International Publi- Burr-Brown International B.V. SWEDEN WEST GERMANY

cations and Distributors Co. P.O. Box 7735 Burr-Brown Interational AB Burr-Brown international GmbH
P.O. Box 7735 1117 ZL Schiphol, Holland Kanal “59‘"’ 5 Hauptsitz und Lager:
1117 ZL Schiphol Tel. 020-470590 194 61 U ds Viisby Weidacher Strasse 26
The Netheriands Telex 13024 Tel 0700_' ”01'0 D-7024 Fiiderstadt 1 [Bernhausen]
Tel. 020 470 590 " Tel. 0711/7010 25
Telex 13024 :RAN“"- .cE ntorn oA SWITZERLAND Telex 7255350 )
Burr-B Ltd. 18A Dutartre ’ :;::an :-Go Biiro Bremen: Tel. 0421/25 39 31
[Scotland manufecturing facllity]  F-78150 LeChesnay oer "R'" chlikon/Zi Biiro Duesseldort: Tel. 02154/84 45
Parkway, Kirkton C Tel. [01]954-35-58 CH-8803 Rueschilkon/Ziirich

Livingston, West Lothian Telex 896372F Tou LTS 0028 Biiro Erangen: Tel. 09131/42728
EH54 7BG Biiro Frankfurt: Tel. 06061/71564
Tel. [0506) 414 445 ITALY " .
Telex 727484 Burr-Brown Intemational S.r.l. Biiro Musnchen: Tel. 069/61 77 37

Via Zante, 14

20138 Milano

Tel. [02] 506 52 28

Telex 316246

. SALES REPRESENTATIVES
— -

AUSTRALIA GREECE REPUBLIC OF KOREA SOUTH AFRICA
Kenelec (AUST) Pty. Ltd. Macedonian Electronics, Inc. Oyang Corporation A. R. Adams Trading (PTY) Ltd
48 Henderson Road, Clayton Thessalonika-Hellas CPO Box 3285 POB 44048

Victoria, 3168
Tel. (03) 560 1011
Telex 35703

BELGIUM

Luc Ruelle
Wolvestraat NBR6
3078 Everberg

CANADA

(Components)

Allan Crawford Associates
6503 Northam Drive
Mississauga, Ontario 14V 1J2
Tel. 416/678-1500

Telex 06 968769

(Data Acquis. & Control Systems)
Webster instruments Ltd

1134 Aerowood Drive
Mississauga, Ontario L4W 1Y5
Tel. 416/625-0600

Telex 06 960412

DENMARK

MER-EL A/S

Ved Klaedebo 18,
DK-2970 Hoersholm
Tel. (02) 57 10 00
Telex 37360

FINLAND

Perel Oy

Kehdkuja 6

SF05830 Hyuinkad 3
Tel. 14-21600

Telex 15117 PEREL SF

Pontou 16-Charilaou
POB 240

Tel. 306 800

Teiex 417584

HONG KONG

Schmidt & Co. (HK) Ltd.

18th Floor, Great Eagle Centre
23 Harbour Road, Wanchai
Tel. 5-8330222

Telex 74766 SCMCHX

HUNGARY

Siex Elektronikelemente GmbH
Karlstrasse 10

Postfach 1365

D-8250 Zirndorf

Tel. 607178

Telex 623486

INDIA

Oriole Services & Consultants
PVT Ltd.

P.B. No. 9275

4, Kuria indusiriai Esiate

Ghatkopar, Bombay 400 086

Tel 5122973-74-75

Telex 1171022

ISRAEL
Racom Electronics Co. Ltd.
P. 0. Box 21120

Tel-Aviv 61210

Tel. 03 491922

Telex 33808

126-6 Sangandong
Chongroku, Seoul
Tel. 725-6991
Telex 22679

NEW ZEALAND

McLean Info Tech Ltd.

P. O. Box 9464, Newmarket
Auckland 1

Tel. 501 801

Telex 21570

NORWAY

H.C.A. Melbye A/S
Postboks 8 Haugenstua
N-0SLO 9

Tel. (02) 10 60 50

Telex 71860

PORTUGAL
Telectra

P.O. Box 2531
Lisbon 1

Tel. 686072

RUMANIA/BULGARIA
Empexion, Ltd.

Falcon House, Littlers Close
Colliers Wood

London SW19 2RE

-Tel. 01-543-0911

Telex 928472

Linden 2104
Tel. (011) 782-5446
Telex 425184

SPAIN

Unitronics, S.A.
Torre de Madrid
(Planta 12, Oficina 9)
Madrid

Tel. 242-5204

Telex 22596

" TAIWAN

Alpha Precision Instr. Corp.
12th Floor, Express Bldg.

56 Nan King East Road, Sec. 4
Taipei, R.0.C.

Tel. (02) 773 2121

Telex 26138

TURKEY

Burc Ticaret Co.
P.O. Box 39
Bakanlikar, Ankara
Tel. 174517/250300
Telex 43430 Sego TR

YUGOSLAVIA
Elektrotehna Ljubljana
TOZD Eizas

Titova 81 )
Ljubljana 61001

Tel. 061 329745

Telex 31767



t Qualification reports $40 each.

3450 229.00 229.00  229.00

Minimum order $75.

All prices subject to change without notice.

BURR -BROWN® BURR-BROWN CORPORATION Page 1
P.O. Box 11400 ® Tucson, Arizona 85734
Telephone: (602) 746-1111 ® TWX: 910-952-1111 @ Telex: 66-6491
CUSTOMER PRICE LIST
Prices in U.S. dollars. F.O.B. Tucson, Arizona Quantity discounts available. Effective September 1, 1984
- Model 1- 10- 25- 100-  Model 1- 10- 25. 100
Number 9 24 99 249 Number 9 24 99 249
0025MK 1.00 1.00 1.00 3451 217.00 217.00 217.00
0100MS 1180 11.80  11.80 9.85 3452 217.00 217.00 217.00
0145MC 4.65 4.10 3.60 3455 217.00 217.00 217.00
0432MC 8.00 8.00 6.00 5.20 3500A 1030  10.30 8.15 6.40
B 1760 1760 1445 1085
0546 9850 9850  98.50 c 2245 2245 1865  14.20
0548MC 26.00 26.00 26.00 E 36.25 36.25 28.00 2225
0549 62.00 62.00 62.00 BRAP * g?gg g?gg gg.gg fggg
0550 67.50 6750  67.50 R/883B 2000 2000 1800  17.00
0551 69.50 6950  69.50 R/MIL t 3000 3000 2400  23.00
RQ 2750 2750 2250  18.00
0552 7550 7550  75.50 S 5500 3300 53 2190
0553 97.38 97.38 97.38 sQ 44.50 44.50 34.70 29.50
0554 ' 122.25 12225 122.25 10 g?gg g?gg gg .gg ig.gg
0556 15500 15500  155.00 U/883B 1500 1500  13.00  12.00
0560 68.75 6875 6875 3501A 595 595 485 3.85
0561 7510 7510  75.10 AQ 9.25 9.25 7.30 6.10
562 7 7 ] B 1220 1220 10.10 7.95
0 97.38 97.38 97.38 BQ 1575 1575  13.40  11.10
0700 57.50  57.50  57.50 c 1595 1595 1325  11.20
M 60.00 6000  60.00 ca 2060 2060 1750 1445
u 50.00 5000  50.00 R 1750  17.50 1560  11.70
uM 5750 6750  57.50 S 2550 2550 2075  16.95
0710 6425 6425 6425 3507J 1295 1295  10.75 9.25
0722 4995 4995 3775 3450 J 1735 1735 1395 1235
BG 60.35 6035 4920  44.85
MG 54.35 54.35 43.55 38.80 ggggiM 13';: 18';: 3'22 ;;2
0724 66.65 66.65 52.65 48.55 BM 1 1:85 1 1:35 9:40 7:45
0803HS 3.30 3.30 3.00 2.70 CM 1825 1825 1425  11.60
MC 4.95 495 4.10 4.10 SM 1825 1825 1425  11.60
VM/883B 3000 2500 21.00  16.00
0804HS 4.85 485 400 4.00 VM/MIL  t 4500 3500  29.00  22.00
0805HS 1650 1650  16.50 3521H 2395 2395 1945  15.70
0806MC 19.00 19.00 19.00 J 34.25 34.25 25.90 21.25
2014MC 15.00 15.00 JQ 45.15 45.15 34.65 29.40
K 5140 5140 3885  34.28
2020MC 8.00 8.00 L 7240 7240 5525  47.00
2026MC 2500  25.00 R 8425 8425 6880  55.70
220TMC 2800 2800 25,00 RQ 11000 11000 9500 8265
3522J 1785 1785 1435 1175
2220MC 800 800 800 K 2350 2350 1940  16.00
2240MC 15.00 15.00 15.00 ° L 32.75 32.75 25.25 21.10
2250MC 1800 1800  18.00 S 46.22 46‘32 37.30 53.85
2302MC LA 175 775 23? : g;'ss g;,gs :;22 21 .2:
2350MC 1800 1300 1300 T 4400 4400 3700 3150
2360MC 9.00 9.00 9.00 K 3970 3970 3295 2755
L 4760 4760 3780  31.80
zgjf/':: 12:33 15:33 = La 6400 6400 5450  48.95
- - - 3527AM 1625 1625 1270  10.95
3291/14 113.00 113.00 113.00 AMQ 21.80 21.80 17.15 14.85
3292/14 113.00 11300 113.00 BM 2175 2175 1650  14.65
e omn omm oze pa
3329/03 3860 3860 3300  24.00
3354/25 15500 155.00  155.00
3355/25 11800 11800  118.00
3356/25 101.00 101.00  101.00
34300 12300 12300 123.00 ' .
K 123.00 123.00 123.00 + Prices for the 3500MP are for matched pairs.



Page 2 CUSTOMER PRICE LIST
Prices in U.S. dollars. F.O.B. Tucson, Arizona Quantity discounts available. Effective September 1, 1984
Model 1- 10- 25- 100- Model 1- 10- 25- 100-
Number 9 24 99 249 Number 9 24 99 249
3528AM 20.25 20.25 15.85 12.95 3656AG 8635 8635 69.00 57.85
AMQ 27.05 2705 2155 17.45 BG 106.75 10675 8535  77.85
BM 2485  24.85 19.35 17.55 HG 76.25 7625  61.00 = 51.00
BMQ 3300 3300 2595  23.60 JG 81.30  81.30 6500 5450
CcM 3025 3025 2415  21.90 KG 9995 9995 7995  66.95
cMa 4095 4095 3365 2900  4084/25 167.00 _ 167.00 _ 167.00
3542J 9.75 9.75 8.50 6.50
o 1200 1500 150 5o 4085BM 82.00 8200 7350  59.00
KG 7100 7100 6065  49.50
s 15.80 15.80 14.00 12.65
% sogs 2548 jpai 28 SM 103.00 103.00 9450 7550
35500 = - 0 3 - 0 2 5' o = '45 4115/04 66.30 66.30 5250  48.75
K 39.75 39.75 31.25 25.50 4127JG 50.76 50.75 39.40 34.40
S 57.80 57.80 46.85 35.70 KG 58.45 58.45 49.45 43.90
sQ 7800 7800 6450  51.00 4203J 36.25 3625  26.00 19.60
3551J 31.80 3180 2525 2145 K 4965 4965 4275  34.80
s 56.15 56.15 46.25 35.70 s 77.00 77.00 59.00 §3.00
sQ 70.00 70.00 60.00 49.00 SQ 102.50 102.50 82.00 74.00
3AM 0 36. - 22, 4204) 68.00 6800 5995  51.00
253 AMa $700 5700 a000  4a00 K 8875 8875 7955 6450
S 101.00 101.00 9400  82.00
3554AM 7320 7320 57.70  47.70
AMQ oo ooee  ane esde sQ 13400 13400 129.00 116.00
BM 83:80 83:80 69:30 56:1 5 4205J 31.95 31.95 26.00 19.95
BMQ 10500 10500  90.00  77.00 K 4650 4650 3785  30.25
SM 9760 9760 7880  66.30 S 66.45 6645 5200  40.00
SMQ 130.00 130.00 110.00  94.50 sQ 8835 8835 7185  56.65
3571AM 7245 7245 5400  48.00 4206J 4845 4845 3995 3025
AMQ 98.00  98.00  79.00  69.00 K 6880 6880 5665  42.25
3572AM 83.00 83.00 64.00 54.50 4213AM 29.35 29.35 23.45 18.90
AMQ 3670 3670 3060 2550
35804 6200 6200 4750  41.00 SM 5500 5500 4680  37.75
UM 31.00 31.00 2600  23.00
3581J 9345 9345 6985  61.00 UM/883B 2900 4300  a700 2000
3582J 101.50 101.50 87.40 71.00 vM 45.00 45.00 39.00 29.00
JQ 135.00 135.00 119.00 104.00 VM/883B 60.00 60.00 49.00 38.00
3583AM 100.00 100.00 8500  70.00 VM/MIL t 6500 6500 5300  42.00
AMQ 140.00 140.00 118.00  103.00 WM 60.00 60.00 49.00 38.00
JM 95.00 95.00 80.00 65.00 WM/883B 75.00 75.00 62.00 48.00
3584JM 94.50 94.50 72.50 65.50 4214AP 25.25 25.25 21.25 16.80
JMQ 129.50  129.50  109.00 98.00 g:’n gg-gg %gg gl gg ggg
3606AG 10500 10500 9500  87.00 y : g -
AM 121.00 121.00 110.00  98.50 SM 4940 4940 4200 3675
BG 137.00 13700 12650 113.85 4301 90.75 90.75 74.50 64.70
BM 167.00 167.00 153.65 137.00 4302 52.55 52.55 39.70 32.15
362622 sa.go gg‘go 24.30 gg.as 4340 90.75 9075 7140  64.20
op B ooy 2 285 2920 2920 2405  17.95
3627AM 12.50 12.50 0.85 915 4423 2420  24.20 19.50 16.65
BM 16.75 16.75 12.60 11.25 ADC10HT 495.00 495.00  455.00
3629AM 3265 3265 2615 2305 HT-1 38500 38500 345.00
AP 29.25 2925 .2420 2145 ADC60-12 337.00 337.00 337.00
BM 3960 3960 3100 26.35
BP 3730 3730 680 2480 ADC71JG 129.00 129.00 121.00  93.00
oM toa8 4635 67 3060 KG 161.00° 161.00 151.00 116.00
cP 41 :40 41 :40 34:20 27:35 ADC72AM 207.00 207.00 194.00 149.00
SM 46.35 46.35 36.75 30.60 BM 258.00 258.00 242.00 186.00
Y o0 4400 0400 200 M 1300 17000 16200 12500
BM 6225 6225 4870  41.15 - - -
cM 95.00 95.00 72.25 64.50 ADC731J 556.00 556.00 556.00
SM 95.00 95.00 72.25 64.50 K 654.00 654.00 654.00
3650HG 56.25 56.25 42.80 33.75 ADC73J 456.00  456.00  456.00
JG 73.15 73.15 55.15 46.70 K 543.00  543.00  543.00
KG 8890 8890 7335  65.00 ADC76JG 229.00 229.00 21500 165.00
MG 50.40 5040 3660  32.00 KG 26500 265.00 24400  199.00
3652HG 73.15 7315  57.35  46.70
JG 88.90 8890  69.70  64.00 lificati rts $40 each.
MG 5725 5725 47025 d4ogo | Qualification reports §

All prices subject to change without notice.

Minimum order $75.



Prices in U.S. dollars.

F.O.B. Tucson, Arizona

CUSTOMER PRICE LIST

Quantity discounts available.

Page 3

Effective September 1, 1984

Model 1- 10- 25- 100- Model 1- 10- 25- 100-
Number 9 24 99 249 Number 9 24 99 249
ADCB803BM 259.00 239.00 21400 175.00 DAC71-CCD-I 55.00 55.00 48.00 42.00
CM 299.00 278.00 249.00  199.00 -CCD-V 58.00 58.00 52.00 48.00
- -COB-I 55.00 55.00 48.00 42.00
ADCB80AG-10 85.00 85.00 68.00 46.00 Eomv 28.00 58.00 52.00 4600
AG-12 87.00 87.00 69.00 48.00
AGZ-12 87.00 87.00 69.00 48.00 -CSB-I 55.00 55.00 48.00 42.00
SCE2AG : : : : -CSB-V 58.00 58.00 52.00 48.00
A go.00  88.00 5200 4400 pacre-ccD-v 9100 9100 7900 6200
AM 94.00 94.00 75.00 63.00
AMQ 12700 12700  110.00 -COB-I 79.00 79.00 71.00 55.00
-COB-V 91.00 91.00 79.00 62.00
ADCB84KG-10 105.00 105.00 84.00 70.00 -CSB-| 79.00 79.00 71.00 55.00
KG-12 115.00 115.00 92.00 77.00 -CSB-V 91.00 91.00 79.00 62.00
ADC85-10 143.00 143.00 115.00 C-COB-v 77.00 77.00 67.00 53.00
-12 150.00  150.00  120.00 DACT736J 357.00 357.00 357.00
C-12 132.00 132.00 106.00 K 420.00  420.00 420.00
cQ-12 19300 193.00  159.00 DAC73J 357.00 357.00  357.00
Q-10 172,00 172.00  139.00 X 22000 42000  420.00
Q-12 206.00 206.00 165.00 C : : :
DACB80-CBI- 34.50 34.50 29.00 22.00
ADC87 240.00 24000 22500 216.00 OBV 3650 2650 56.00 2905
/8838 335.00 335.00 29400 270.00
-CCD-I 34.50 34.50 31.00 22.00
/MIL t 41500 41500 41500  390.00 &éov 3650 36.50 32.50 55.05
U 172,00 172,00 160.00  150.00 : : : :
U/8838B 206.00 206.00 190.00  180.00 DACB800-CBI-I 23.00 23.00 18.50 15.50
-CBI-V 25.00 25.00 20.00 16.75
ADCB87V 220.00 22000 20500 195.00
/8838 27000 27000 250.00  230.00 P-CBI-v 2200 2200 1760 1475
V/MIL + 38500 38500 385.00 345.00 DAC80Z-CBI-I 34.50 34.50 29.00 22.00
BOOK-01 33.50 Z-CBI-V 36.50 36.50 29.00 22.95
Operational Amplifiers—Design and Applications Z-CCD-v 36.50 36.50 32.50 2295
T
Applications of Operational Amplifiers—Third y . y .
Generation Techniques RH 79.00 79.00 63.00 53.00
5OOK03 2950 SH 130.00 130.00  106.00 86.00
o it : - DAC812BM 119.00  105.00 95.00 86.00
5 ('; g’;‘:g:’” Circuits T”ez‘;’; ;""App”c""o"s cM 159.00 14100 127.00  115.00
Designing With Operatioba/ Amplifiers—Applications DACB2KG 34.00 34.00 27.00 23.00
Alternatives DACB85-CBI-| 75.00 75.00 60.00 55.00
DACTOHT 295.00 295.00  230.00 CBI-v 7800 7800 6300  58.00
HT-1 21800 21800 170.00 DAC850-CBI-I 33.00 33.00 26.00 22,00
DAC60-10 14700 147.00  147.00 -CBI-V 35.00 35.00 28.00 23.50
-12 157.00 157.00  157.00 DAC851-CBI-I 49.00 49.00 39.00 33.00
DAC63BG 10800 10800  89.00  83.00 ~CBL-V 5300 5300 4250 8550
BM 126.00 126.00 107.00 97.00 DAC85C-CBI-V 76.00 76.00 61.00 56.00
CG 119.00  119.00 99.00 92.00 LD-CBI-V 14500 14500  130.00
CM 139,00 139.00 119.00  107.00 Q-CBI-I 136.00 136.00 121.00
SM 209.00 209.00 182.00  166.00 Q-CBI-V 141.00 141.00  123.00
™ 229.00 229.00 203.00  184.00 DAC87-CBI-I 11500 11500 105.00  95.00
DAC70-COB-I 186.00 186.00 154.00 129.00 -CBI-I/B 125.00 12500 11500  105.00
-CSB-I 186.00 186.00 15400  129.00 -CBI-V 120.00 12000 110.00  100.00
-CBI-v/B 130.00 130.00 120.00  110.00
DAC7008H o aaby feo0 e -CBI-V/MILt  140.00 14000 13000  120.00
- : - - -CBI-V/MILt (8300201XC)
DAC701BH 58.00 58.00 46.00 39.00 195.00 195.00 178.00 165.00
KH 4800 4800 3800 3200  gHieezog 4500 4500 4000 3500
DACT702BH 58.00 58.00 46.00 39.00 u/8838 65.00 65.00 60.00 55.00
KH 48.00 48.00 38.00 32.00 uL 50.00 50.00 45.00 40.00
DAC703BH 58.00 58.00 46.00 39.00 UL/883B 70.00 70.00 65.00 60.00
KH 48.00 48.00 38.00 32.00 x/aaas gggg gggg gggg %-gg
DAC706BH 73.00 73.00 69.00 54.00 WMIL  t 11000 11000  105.00 90.00
KH 6300 6300 5100  44.00 VL 8500 8500 8000  72.00
DAC707BH 73.00 73.00 69.00 54.00 VL/883B 95.00 95.00 90.00 80.00
KH 63.00 63.00 51.00 44.00 VL/MIL t 11500 11500  110.00 95.00
DAC708BH 73.00 73.00 69.00 54.00
KH 63.00 63.00 51.00 44.00
DAC709BH 73.00 73.00 69.00 54.00
KH 63.00 63.00 51.00 44.00

t Qualification reports $40 each.
All prices subject to change without notice.

Minimum order $75.



Page 4 CUSTOMER PRICE LIST
Prices in U.S. dollars. F.O.B. Tucson, Arizona Quantity discounts available. Effective September 1, 1984
Model 1- 10- 25- 100- Model 1- 10- 25- 100-
Number 9 24 99 249 Number 9 24 99 249
DAC87U-CBI-I 90.00 90.00 80.00 70.00 MPY100AG 13.85 13.85 12.45 11.25
U-CBI-I/B 100,00  100.00 90.00 80.00 AM 10.50 10.50 9.45 8.50
U-CBI-V 95.00 95.00 85.00 75.00 BG 22.45 22.45 20.45 18.65
U-CBI-V/BOY 105.00  105.00 95.00 85.00 BM 17.00 17.00 15.45 14.10
DAC90BG 1950 1950 1550  13.00 o Sery IS Sio0 z8es
BGQ 26.00 26.00 21.00 17.50 SG 0 - - :
SG 2700 2700 2200  18.00 55 %055 4650 43.00
sea 36.00 36.00 26.00 25.00 SM 38.25 38.25 35.20 3255
DIVI0OHP 3025 3025 2415  18.15 omwogm }1‘88 ]lgg 1?-88 ;gg
JP 42.25 42.25 36.25 27.75 aMm 20.00 20.00 16.00 1200
KP 60.35 60.35 51.95 39.85 v - : - -
" OPA101Al 35.00 35.00 29.85 23.25
DTP-05_ R0y 1300 15500 BM 4350 4350 3750 3275
OPA102AM 37.00 37.00 31.75 24.25
INA101AG 17.95 17.95 1350, 12.75
AM 14.00 1400 1050 850 BM 45.00 45.00 38.65 33.50
CcG 23.00 23.00 17.25 16.35 OPA103AM 10.50 10.50 8.60 6.80
CM 18.40 18.40 13.80 12.85 BM 14.20 14.20 11.45 8.95
SG 24.75 24.75 18.50 17.65 CM 18.60 18.60 14.85 11.55
SM 19.50 19.50 14.65 13.95 DM 29.85 29.85 23.85 18.50
INA104AM 24.25 24.25 19.25 17.95 OPA104AM 17.50 17.50 13.95 10.25
BM 29.00 29.00 23.25 21.65 BM 23,65 23.65 18.95 14.50
CM 37.45 37.45 29.85 27.85 CM 29.50 29.50 23.50 19.00
HP 18.75 18.75 14.95 13.95
P 2500 2500 I e7e OPA105UM 25.00 25.00 23.50 22.00
UM/883B 30.00 30.00 28.00 25.00
KP 29.00 29.00 23.25 21.65 VM 3500 35.00 3200 30,00
INA258UG 34.00 34.00 34.00 25.00 VM/8838B 43.00 43.00 39.00 35.00
UG/883B 38.00 38.00 38.00 28.00 VM/MIL t 55.00 55.00 50.00 45.00
uL 37.00 37.00 37.00 27.00 WM 47.00 47.00 42.00 40.00
UL/883B 41.00 41.00 41.00 31.00 WM/883B 57.00 57.00 51.00 45.00
VG 45.00 45.00 41.00 38.00 WM/MIL + 75.00 75.00 67.00 60.00
VG/883B 54.00 54.00 49.00 46.00
VoMIL. t 20,00 20,00 83,00 86,00 OPA106UM 28.00 28.00 25.00 22.00
UM/8838B 34.00 34.00 32.00 28.00
VL 49.00 49.00 45.00 42.00 VM 38.00 38.00 35.00 32.00
VL/883B 59.00 59.00 53.00 51.00 ) ’ ' Y
VM/8838 47.00 47.00 43.00 38.00
VLMIL  t 77.00 77.00 69.00 66.00
VM/MIL t 60.00 60.00 55.00 50.00
WG 58.00 58.00 52.00 49.00
WM 50.00 50.00 45.00 42.00
WG/883B 69.00 69.00 62.00 59.00
WM/883B 61.00 61.00 55.00 50.00
WL 64.00 64.00 57.00 53.00 - . . :
WL/883B 76.00 76.00 68.00 64.00 OPA111AM 9.75 9.75 7.95 6.35
WL/MIL  t 96.00 96.00 86.00 81.00 gm }g gg 1232 }§§§ 1?-82
ISO100AP 32,50 32.50 28.75 25.50 - : : :
BP 35.40 35.40 31.60 28.65 OPA11HT 49.00 49.00 46.55 39.20
CP 39.50 39.50 36.30 33.60 OPA201AG 11.25 11.25 9.25 6.95
LOG100JP 4300 4300 3500  30.00 gg 1252 12;2 ggg ‘ }ggg
MP10 169.00 169.00 135.00 RG 1475 14.75 12.70 960
MP11 17500 17500  140.00 SG 21.35 21.35 18.45 14.35
MP20 336.00 336.00 269.00 OPA21AJ 20.35 20.35 16.35 - 13.50
AZ 17.75 17.75 14.45 11.95
MP22BG 32400 28500 259.00 ~ abe A 11os 995
MP32BG 324.00 280.00 259.00 BZ 12.85 12.85 9.95 8.45
CG 405.00 405.00 324.00 EJ 10.95 10.95 8.85 7.20
MPC16S 23.21 23.21 20.06 17.00 EJZ g.gg ggg g.gg ggg
MPC4D 12.97 12.97 11.21 9.50 £z 6.90 6.90 555 260
MPCB800KG 27.86 27.86 23.06 19.22 GJ 6.25 6.25 5.00 4.15
SG 55.67 55.67 46.07 38.39 GZ 4.95 4,95 4.00 3.30
MPC801KG 14.50 1450 . 12.00 10.00
SG 30.00 30.00 24.83 20.69
MPC8D 23.21 23.21 20.06 17.00
S 12.97 12.97 11.21 9.50

t Qualification reports $40 each.
All prices subject to change without notice.
Minimum order $75.



CUSTOMER PRICE LIST Page 5
Prices in U.S. dollars. F.0.B. Tucson, Arizona Quantity discounts available. Effective September 1, 1984
Model 1- 10- 25- 100- Model 1- 10- 25- 100-
Number 9 24 99 249 Number 9 24 99 249
OPA27AJ 2085 2085 1670  12.95 SDMB854AG 210.00 21000 168.00
AZ 2225 2225  17.80 13.80 BG 233.00 233.00 187.00
BJ 1495 1495  11.95 9.25
By e 1 I» o SDM856JG 181.00 181.00  145.00
o loee e 22 79 KG 219.00 219.00 175.00
cz 11:80 11:80 9145 7:55 SDM857JG 194.00 194.00 155.00
EJ 16,00 16.00 12.80 9.90 KG 232.00 232.00 186.00
EZ 17.00 17.00 1365  10.60 SHC298AM 6.95 6.95 5.50 4.50
R 1070 1070 855 685  SHCs03BM 16200 14300 128.00  117.00
Fz 125 1125 9.00 725 cM 18400 16300 14600  133.00
GJ 8.20 8.20 6.55 5.25 : : : :
Gz 8.65 8.65 6.90 5.50 SHC804BM 14500 129.00 11500  105.00
OPASTAY 2005 20.95 1670 12.95 CM 159.00 141.00 126.00 115.00
AZ 2225 2225  17.80  13.80 SHCBO0KP 51.00 51.00 4100  34.00
BJ 1495 1495 11.95 9.25 SHC85 8500  79.00 6800  57.00
BZ 15.95 15.95 12.80 9.90 : ET 129.00 116.00 110.00
cJ 1085 1085 8.75 7.00 ETQ 179.00  170.00  162.00
cz 11.80  11.80 9.45 7.55 Q 137.00  129.00  110.00
EJ 16.00  16.00  12.80 9.90
EZ 13.00 1700 1365 10.60 SHM60 14000  140.00  140.00
FJ 1070 10.70 8.55 6.85 UAF11 5360 5360 4070  26.40
FZ 1125  11.25 9.00 7.25
iy 820 8.2 pgted con UAF21 8550 8550 7865  53.35
GZ 8.65 8.65 6.90 5.50 UAF31 3520 3520  27.20 19.35
OPA501AM 5340 5340 4000  32.50 UAF41 2085  20.85 1410 11.50
BM 6300 6300 4785  37.85 VFC320BG 1595  15.95 11.75 8.95
RM 68.50 68.50 49.25 42.50 BM 15.60 15.60 11.40 8.75
SM 82.00 82.00 59.85 49.95 CG 18.50 18.50 13.65 11.50
OPAG00UM 143.00 143.00 11500  102.00 CM 16.60  16.60 1245 10.45
UM/883 165.00 165.00 14500  118.00 SM 2065 2065 15.60 13.40
VM 180.00  180.00  153.00  126.00 VFC32BM 1490  14.90 10.85 8.35
VM/883B 19500 195.00  166.00 135.00 BMQ 19.95 19.95 15.50 11.95
VM/MIL + 21500 215.00 185.00 175.00 KP 10.15 10.15 8.65 6.15
OPAB05AM 64.00 64.00 54.50 48.00 SM 19.70 19.70 15.00 11.856
CcM 89.00 8900 7450  66.75 SMQ 2600 2600 2000  16.40
HG 5150 5150 4500  40.50 UM 15.00 1500  11.00 7.50
KG 7665 7665  67.00  57.50 UM/883B 2000 2000 1600  12.50
OPAB780 12500 12500  99.00  88.00 M 2600 2600  21.00  18.00
VM/8838 3500 3500 2900  23.00
UM 10200 102.00  81.00  72.00
VM/MIL t+ 6600 6600 5400  43.00
UM/883B 13500 13500 10600  95.00
WM 4000 4000 3500  30.00
VM/883B  190.00 190.00 151.00  134.00 WM/8838 4500 4500 4000 3500
VM/MIL + 24000 24000 190.00  170.00 T, YT Y PP ETIT o~
PCM52JG-V 3700 37.00 3250  23.00 8P 5138 2185 1733 1570
PCM53JG-I 3700 37.00 3250  23.00 SM 3600 3600 3000 2465
JG-V 37.00 3700 3250  23.00
VFC52BM 2965 2965 2500  21.95
JP-v 2900  29.00  26.00 19.00 BP 5135 2185 1735 1570
PCM75JG 198.00 19800 179.00  145.00 SM 3600 3600 3000 24.65
KG 249.00 249.00 23500  189.00 VFC62BG 1595 1595  11.75 8.95
PGA100AG 6500 6500 5500  49.50 BM 1560 1560  11.40 8.75
BG 7200 7200 6200  54.00 caG 1850 1850  13.65 11.50
PGA200AG 5150 5150  39.95  34.75 CM le60 1660 1245 1040
BG 57.85 57.85 46.75 41.00 SM 20.65 20.65 15.60 13.40
1A T 515 ] 3475 XTR100AM 3800 3800 3565  28.95
panzo Bg g7.gg 57.8(5) ig ?g 41.00 AP 3000 3000  27.80  23.85
: BM 4600 4600 4335  35.95
PSX-24 3500 3500  35.00 BP 36.00 3600 3395  29.25
PWR70 40.00  40.00 20.00
REF101JM 30.90 3090 27.80 2250
KM 3850 3850 3500  28.80 .
RM 3375 3375 3070  25.20
SM 4235 4235 3895  32.40
REF10JM 17.40 1740 1565 13.35
KM 2185 2185 19.65 16.75
RM 19.95  19.95 17.95 15.35
SM 2940 2940 2635 2250
RF-500-108 8.00 8.00 7.50 7.00 Quaiificat rts $40 each
SDMB853 329.00 329.00  329.00 1 Qualification reports $40 each.

All prices subject to change without notice.

Minimum order $75.
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Prices in U.S. dollars. F.O.B. Tucson, Arizona Effective September 1, 1984
MICROCOMPUTER I/O BOARDS MICROTERMINALS™
Model 1- Model 1- Model 1-
Number 99 Number 99 Number 49
MP1104 895 MP821-05 575 TM25-300HM 325
15 860 HT 265
MP1216 815
-PGA 925 MP830-72 450 z!‘r" ggg
-72R 575
MP6102-0 570 Tz 250
-1 570 MP8304 775 42 P
I
-2 375 MP8316: | ot T™71 595
'MP6303-8 550 v 685 a2 e
- 1
_;3 268 MP8408 840 -10-21 1635
-32 720 MP8409 740 o2 e
-NS 645
MP6304-0 230 B-21 1495
MP6305-4 335 MP8416 910 B-22 1495
-8 430 MP8417 780 g-g; } 382
MP6309-0 410 -NS 660
-1 290 MP8418 820 TWGK ggg
MP6311-01 410 -AO 955
-EXP 610 T™77 595
MP6394-0 320 -ISOE 825 21 595
MP6421-0 375 -PGA 950 -10 695
-PGA-AQ 1150 -10-21 695
MP701 365
MP8430 950 B-11 1495
MP702 625 B-12 1495
MP710 450 MP8608 595 B-21 1495
-NS 395 -AO 720 B-22 1495
MP8616 595 B-31 1495
MP7104 825 -AO 720 B-32 1495
MP7105 710 VPa632 580 K 695
- 630 K-21 695
-AO 785 K-10 795
MP7208 885
MP7209 775 MPVsO1 ] K-10-21 795
A 1720
-NS 630 3 2020 TMT-01 18
MP7216 885 . MPV950D 2840
MP7217 775 S 2390
-NS 630 SM50123-001 50
MP7218 560 -8g§ gg
MP7408 550 -
-AO 670
-NS-AO 620
-NS 495
MP7432 650
-AO 770
-NS-AO 720
-NS 595
MP7504 780
MP7608 795
| 795
MP8001 90
MP8002 30
MP8003 110
MP8004 60
MP8005 40
MP801 365
MP802 625
MP810 450
-AC 450
-DB 495
-Lv 395
-NS 395

All prices subject to change
MP820-05 475 -without notice.

-15 760 . Minimum order $75.
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Prices in U.S. dollars. F.O.B. Tucson, Arizona Effective September 1, 1984
TM900 TRANSACTION PROCESSOR
Model # Type Type/Description 1-9
TMS00 Base unit 32-terminal configuration: 19" rack mount, central processor PC board, host/console/
link ports, 1 peripheral processor PC board, 2 RS-422/20mA Microterminal™ ports
(interface for 32 Microterminals™), standard 115VAC power supply. 7500
Base unit 64-terminal configuration: same as above, with 1 peripheral processor PC board, and
4 RS-422/20mA Microterminal™ ports (interface for 64 Microterminals™). 8500
Base unit 96-terminal configuration: same as above, with 2 peripheral processor PC boards, and
6 RS-422/20mA Microterminal™ ports (interface for 96 Microterminals™). 9500
Base unit 128-terminal configuration: same as above, with 2 peripheral processor PC boards, and
8 RS-422/20mA Microterminal™ ports (interface for 128 Microterminals™). 10,500
PSB100 Option 24VDC battery backup power supply with internal batteries. 1500
TM910 Option 10MB Winchester disk drive. 7680
SM50196 Spare part Termination assembly. 95
SM50226 Spare part Peripheral processor board. 2300
SM50231 Spare part Central processor board. 4250
SM50197 Spare part Front panel display board. 125
SM50229 Spare part Power supply. 1200
SM51170 Spare part Battery backup power supply. 1800
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Prices in U.S. dollars.

CUSTOMER PRICE LIST

F.O.B. Tucson, Arizona Quantity discounts available. Effective September 1, 1984

PCI INTELLIGENT INSTRUMENTATION PRODUCTS

Model # Type Type/Description 1-9
PCI-1101 Isolator DC input opto-isolator (10-32V). 25
PCI-1102 Isolator AC input opto-isolator (90-140V). 25
PCi-1103 Isolator DC output opto-isolator, switches up to 60V at 3A. 25
PCI-1104 Isolator AC output opto-isolator, switches 12-140V at 3A. 25
PCI-1201-1 Cable |IEEE-488 cable, 6 feet long. 85
-2 Cable IEEE-488 cable, 12 feet long. 95
PCI-1202-1 Cable RS-232C cabile, 3 feet long. 25
-2 Cable RS-232C cable, 6 feet long. 35
-3 Cable RS-232C cable, 10 feet long. 40
-4 Cable RS-232C cable, 20 feet long. 45
PCI-3001-1 Master System enclosure (85-130VAC) with user manual. 2995
PCI-3001-2 Master System enclosure (200-260VAC) with user manual. 2995
PCI-3301-2 Board 32-channel digital I/0 and 16-channel single-ended analog input. 1395
-3 Board 32-channel digital I/0 and 8-channel differential analog input. 1395
PCI-3302-1 Board 64-channel digital 1/0. 795
PCI-3303-2 Board 64-channel single-ended analog input. 1695
-4 Board 32-channel differential analog input. 1695
PC1-3304-1 Board 8-channel £10V analog output. 1595
-2 Board 8-channel 4-20mA analog output. 1595
-3 Board 4-channel =10V analog output. 1125
-4 Board 4-channel 4-20mA analog output. 1125
-5 Board 2-channel +10V analog output. 870
-6 Board 2-channel 4-20mA analog output. 870
PCI-3305-1 Board 4-channel analog output and 7 counter input/pulse output. 1295
-2 Board 7 counter input/pulse output. 790
PCI-3306-1 Board 32-channel J, K, T thermocouple input. 2390
PCI-3701-1 Panel 16-channel digital termination with space for custom input circuits. 170
-2 Panel 16-channel digital termination with straight-through jumpers. 180
PCI-3702-1 Panel 8/16-channel analog termination with space for custom input circuits. 170
-2 Panel 8/16 channel analog termination with straight-through jumpers. 180
PCI-3703-1 Panel 32/16-channel analog termination with space for custom input circuits. 195
-2 Panel 32/16-channel analog termination with straight-through jumpers. 230
PCI-3704-1 Panel 16-channel thermocouple termination. 495
PCI-3705-1 Panel Laboratory termination, with 64 analog in, 64 digital 1/0, 4 analog out, 7 counter/pulse,
controls and PS terminals. 1150
PCI-3706-1 Panel 16-channel opto-isolator digital I/0O requires PCI-1100 series isolators. 160
PCI-3901-1 MPU PC board microcomputer, without EPROM and RAM. 995
-2 MPU PC board microcomputer, with latest revision EPROM and RAM. 1465
PCI-3902-1 Firmware Latest revision firmware, with EPROMs and RAM IC'’s. 470
PCI-3903-1 IEEE |IEEE-488 communication port. 198
PCI-3904-1 Manual Additional user’s manual. . 50
PCI-3905-1 Rack Rack mount slide for master enclosure and expansion enclosure. 85
PCI-3906-1 |IEEE IEEE-488 upgrade for IBM PC, XT; includes PCI-3903 and PCI-1201-1 plus 488 board
and software for PC, XT. 990
PCI-3907-1 Rack Rack mount enclosure for termination panels. 49
PCI-3908-1 Cover Cover for rack mount termination panel enclosure. 25
PCI-3909-1 Expansion System enclosure (85-130V). 1495
-2 Expansion System enclosure (200-260V). 1495
PCI-3910-1 8k RAM Memory expansion IC's. 195




U.S. SALES DIRECTORY

BURR-BROWN OFFICES

ARIZONA (Home Office) CALIFORNIA (Southern) ILLINOIS NEW YORK TEXAS (Northern)
International Airport 31225 La Baya Drive, 33 N. Addison Rd., Ste. 102 (Metropolitan Area) 1700 Eastgate Dr., Ste. 120
Industrial Park Suite 112 Addison 60101 984 N. Broadway, Suite 308  Garland 75041
P.O. Box 11400 Waestiake Viliage 91362 Tel. 312-832-6520 Yonkers 10701 Tel. 214-681-5781
Tucson 85734 Tel. 818-991-8544 TWX 910-254-1431 Tel. $14-964-5252 TWX 910-680-5511
Tel. 602-746-1111 805-496-7581 TWX 710-560-0042
TWX 910-852-1111 TWX 910-336-1684 MASSACHUSETTS WASHINGTON
Telex 66-6491 687 Highland Avenue OHIO 330 112th N.E., Suite 100
2001 E. Fourth St.,, Suite 104  Needham 02192 72 N. High St. Belle: 0000'4
CALIFORNIA (Northern) Santa Ana 92705 Tel. 617-444-9020 Dublin 43017 ™ 2';‘_‘55_2“ '
1975 Hamiiton Ave., Ste. 31 Tel. 714-835-0712 TWX 710-325-1748 Tel. 614-764-9764 T . 910-443-303
San Jose 95125 TWX 910-595-1711 TWX 910-997-0002
Tel. 408-559-8600 MICHIGAN
TWX 910-338-0230 COLORADO 23550 Haggerty Road TEXAS (Southern)
320 E. Third Street, Suite A Farmington 48024 6901 Corporate Drive,
Loveland 80537 Tel. 313-474-6533 Suite 221
Tel. 303-663-4440 Telex 23-5238 Houston 77036
TWX 910-930-9028 Tel. 713-988-65468
TWX 910-881-7152
SALES REPRESENTATIVES
ALABAMA iLLINOIS MISSISSIPPI NORTH CAROLINA SOUTH DAKOTA
Conley & Associates PVA Company (see Alabama) Murcota Corporation (see Minnesota)
Tel. 205-882-0316 Tel. 312-579-9300 MISSOURI Tel. 919-722-9445 TENNESSE
ALASKA INDIANA BC Electronic Sales NORTH DAKOTA (see Georgia)
(see Washington) Electronic Instruments Tel. 314-291-1101 (see Minnesota) TEXAS
ARIZONA Te:\s;(;fés':szs ’ MONTANA OHIO (Northeastern) (see above)
(see above) : (see Utah) K-T DEPCO Marketing UTAH
ARKANSAS sz:ssocmes Con NEBRASKA Tel. 216-729-3588 Aspen Sales
(see Dallas, Texas) Telp 319-373-0152 P: (see Kansas) OHIO (Southern) Tel. 801-467-2401
CALIFORNIA NEVADA (Northern) Alpha Controls, Inc. VERMONT
KANSAS . Tel. 513-772-5544
(see above) . (see Northern California) (see Massachusetts)
BC Electronic Sales RPM Industrial Sales
CONNECTICUT Tel. 316-942-9840 Wichita NEVADA (Southern) Tel 216_2“47‘3295 VIRGINIA
(see NY Metropolitan Area) 913-342-1211 Kansas City  (see Southern California) ) Marktron, Inc.
DELAWARE KENTUCKY NEW HAMPSHIRE ?s::AD':I'; :ATexas) Tel. 301-251-8990
ISIS Corp. (see Ohio) (see Massachusetts) ' WASHINGTON
Tel. 302-478-8211 OREGON Branom Instruments
LOUISIANA (Northern) NEW JERSEY A
FLORIDA (see Dallas, Texas) KLS Associates, Inc. Branom Instrument Tel: 206-762-6050 Seattle

Conley & Associates, Inc.

Orlando
Tel. 305-365-3283

Boca Raton

Tel. 305-395-6108
Tampa

Tel. 813-885-7658
GEORGIA

Conley & Associates, Inc.
Tel. 404-447-6992

HAWAII
(see Southern California)

IDAHO
(see Washington)

LOUISIANA (Southern)
(see Houston, Texas)

MAINE
(see Massachusetts)

MARYLAND
Marktron, Inc.

Rockville

Tel. 301-251-8990
Hunt Valley

Tel. 301-628-1111

ISIS Corp.
Tel. 302-478-8211

MINNESOTA
Busch Electronics
Tel. 612-835-2044

Electronic Sales Agency, Inc.
Tel. 612-884-8291

Tel. 201-785-4450

NEW MEXICO
Thorson Desert States, Inc.
Tel. 505-293-8555

NEW YORK
Advanced Components Corp.

North Syracuse
Tel. 315-699-2671

Endicott
Tel. 607-785-3191

Scottsville
Tel. 716-889-1429

Rochester
Tel. 716-544-7017

Clinton
Tel. 315-853-6438

Robert F. Lamb Co.
Tel. 716-874-4900

Tel. 503-283-2555 Portland
503-772-3187 Medford

PENNSYLVANIA (Eastern)
QED Electronics, Inc.
Tel. 215-657-5600

PENNSYLVANIA (Western)
K-T DEPCO Marketing
Tel. 412-487-8777

Greye Glass Associates
Tel. 412-366-6664

RHODE ISLAND
(see Massachusetts)

SOUTH CAROLINA
(see North Carolina)

509-943-6664 Richland

WASHINGTON, D.C.
(see Maryland)

WEST VIRGINIA

(see Ohio)
WISCONSIN
Stapleman Corp.

Tel. 414-352-5777
WISCONSIN (Eastern)
(see lllinois)
WISCONSIN (Western)
(see Minnesota)

WYOMING
(see Utah)

For more information about products in Sections 13, 14, and 15 contact:

DATA ACQUISITION AND CONTROL SYSTEMS DIVISION
3631 E. 44th Street, Tucson, AZ 85713

(602) 747-0711

TWX: 910-952-1115
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