



























































































































































































































































































































































DYANEL

AT-GPIB

HARDWARE CAPABILITY

Address Decode

The AT-GPIB occupies 32 bytes in the 1/O
address space of the PC/AT. The base address
is set via a 5-gang DIP switch. Decoding is
accomplished by matching the address lines on
the AT-GPIB to those on the PC/AT I/O channel
and enabling reads and writes to the GPIB
interface controller (NAT4882) via the Turbo488.

Data Transceivers
The AT-GPIB uses the full 16-bit data path of the
PC/AT /O bus. The number of accesses to the
AT-GPIB by the controller is effectively halved,
thereby substantially increasing data throughput.

PC/AT Bus Interface Logic
The AT-GPIB buffers all signals to and from the
PC/AT bus to ensure that electrical noise does
not affect reliability.

DMA and Interrupt Logic
The AT-GPIB requests interrupts from the CPU
via one of 11 jumper selectable interrupt request
lines. Interrupt request lines 3, 4, 5, 6, 7, 9, 10,
11, 12, 14, or 15 may be selected.  Full 16-bit
Direct Memory Access (DMA) can be
accomplished on DMA channels 5, 6, or 7
(jumper selectable). The AT-GPIB uses PC/AT
DMA controller demand-mode transfers vs
normal cycle-steal transfers. This allows the
maximum |EEE-488 bus specified performance
of 1 megabytes/sec.

SOFTWARE SUPPORT

Each AT-GPIB is supplied with a FREE software package
(NI-488.2 MS-DOS) which includes an MS-DOS handler that
has all GPIB Talker/Listener/Controller functions and installs as
part of the operating system. This handler may be accessed
via all popular languages such as BASICA, Microsoft C, and

QuickBASIC.

Besides the free software, the AT-GPIB is supported by
LabWindows 2.0 (refer to LabWindows documentation for a

complete description).

For Immediate Assistance, Dial 1-800-233-2765

SPECIFICATIONS

(All specifications are typical at 25 °C unless otherwise noted)

CLOCK INPUTS
Turbo488 Clock 20 MHz
NATA4882 ClOCK ...v.vvvvvververreceerrnerensnrennnn. 20 MHZ

IEEE-488 BUS TRANSFER RATES

Read from GPIB Instrument
Maximum ........conermmeeneriensineniinens
Write to GPIB Instrument,
Maximum.......c..neeenrrerienes
GPIB Commands, maximum.
(Actual rates are instrumentation

POWER REQUIREMENTS
+5Vdc
Typical 0.66 A
Maximum ... 1.50 A
PHYSICAL
Dimensions 42"x6.5"
1/0 Connector |IEEE-488 standard 24-pin

Operating Temperature .0°Cto+70°C
Humidity (non-condensing) ... ..5% 10 90%
Storage Temperature -55°Cto +150 °C
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PC-DIO-24
24 Channel Digital I/0O Board
for IBM-PC/XT/AT

OYAMN=L

FEATURES

.

24 parallel (TTL Level) bits in 3 x 8-bit ports
« Update/Transfer Rates to 300 Kbytes/sec maximum
- 100% compatible with LabWindows software package
- Independent bidirectional ports for
sense/control applications
- Uses 8255 Programmable Peripheral Interface (PPI)
« Delivery from stock! Very low cost!

GENERAL DESCRIPTION

DATEL's PC-DIO-24 is a high performance, low cost 24
channel parallel /O board for IBM-PC/XT/AT and compatible
personal computers. The 24 channels are arranged in 3 x 8-bit
ports (using Intel/AMD 8255). Each port may be independently
programmed for either input or output for complex, discrete
monitoring and control applications often found in industry and
research laboratories. The half size board is bus compatible
with both the IBM-PC/XT and IBM-PC/AT and provides for
periodic interrupt capability via a sophisticated Programmable
Interval Timer.

All channel control circuitry including channels latches, address
decoding, data buffers, and interface timing and control are
built into the PC-DIO-24 so that you need not be concerned
with writing complex control software. However, its flexible
design allows the experienced programmer direct access to all
three (8-bit) ports for direct port manipulation/control. Interrupt
requests may be generated via the 8255 on any of six interrupt
lines. All input and output data is buffered to and from the
CPU via an on-board data transceiver. PC-DIO-24 data

transfer (programmed 1/O) is done in 8-bit segments, via the
transceiver, at a rate of 300 Kbytes/sec (tested on 8 MHz IBM
PC/AT). All lines are TTL compatible with drive current
(Darlington) of -40 mA (-1.0 mA, minimum). Power
consumption is a very low 5V dc (at 0.16 A, typical). All I/O
signals (and 5V dc output power) are available at a 50 pin
header (with optional, removable ribbon cable and dual screw
terminal connector blocks) for easy access.

The PC-DIO-24 is fully compatible with the LabWindows, an
auto-code generating, menu-driven software package for data
acquisition and analysis. The PC-DIO-24 may also be
programmed directly from other languages such as Microsoft C
and QuickBASIC, etc. It's compact size, low cost and high
performance make the PC-DIO-24 the perfect choice for
interfacing to printers, instruments (BCD format), panel meters,
and other peripherals as well as high density mixed digital I/O
signals, monitoring contact closures, and higher power
ON/OFF control schemes when used with solid state relay
modules from OPTO 22, P and B, etc.

N

AAPPLICATIONS

PA_ By « Controller for Centronics Printers
_ | % PB__ Sp - Interface for Industry Standard Solid
o Decoder = «fC o O State Relay Modules
S - High Density Mixed Digital /O
5 § Acquisition/Control Schemes
o | e g « BCD Input or Output from Digital
'_—\_ Transceivers E Panel Meters, etc.
< Interrupt 8 « High Speed, Digital Test Pattern
; AT é:_ontyol o Generator
I3) o o reuitry =| .« Status Monitor for Contact Closures,
o “" | Channel Relays, Solenoids, etc.
Control
‘ +5 VDC

PC-DIO-24 BLOCK DIAGRAM

&
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OYANNELE PC-DIO-24
HARDWARE CAPABILITY PC-DI0O-24 /0O CONNECTOR
Programmable
Peripheral Interface (PPI)
The PC-DIO-24 is designed around. a
single 8255 PPl consisting of a 24-bit PC7| 1 | 2 |GND
parallel digital I/O lines. The PPl contains PC6| 3 4 | GND
3 x 8-bit parallel ports programmable as PC5| 5 | 6 | GND
either inputs or outputs on a per port PC4! 7 8 | GND
basis. Ports A and B are used for Pc3| 9 | 10 | GND
byte-wide digital /O while port C is PCc2| 11 | 12 | GND
capable of 4-bit (or 8-bit) /O and may be PC1| 13 | 14| GND
used for digital data /O, control lines, PCO| 15 | 16 | GND
status monitoring, or as handshake lines PB7| 17 | 18 | GND
for external peripherals. The PC-DIO-24 PB6| 19 | 20 | GND
can be programmed for unidirectional or PB5| 21 | 22 | GND
bidirectional 1/O. PB4 23 | 24 | GND
PB3| 25 | 26 | GND
Address Decode PB2| 27 | 28 G“g
The Base address for the PC-DIO-24 is PB1 g? gg gND
set via a single 8-gang DIP switch. PBO 33 | 34 | GND
Address decode circuitry is built in the PA7 2= | 6 | aND
PC-DIO-24 for direct access to the 8255. PAG 37 | 38 | GND
This allows easy access to all 8255 PAS
functions. PA4| 39 | 40 | GND
PA3| 41 | 42 | GND
PC/XT/AT /O Channel Control Az 43 | de o
PC/XT/AT /O channel control circuitry paol 47 | 48 | GND
receives bus signals to control PC-DIO-24 5vdc| 49 | 50 | GND
operation. These channel control signals + c
specify the type of bus cycle in progress.
Bus cycles can be either memory or I/O,
read or write and can transfer 8-bit data.
Data Transceiver
All data is buffered to and from the PC bus
via a data transceiver. This is an 8-bit
wide transceiver that latches data from the
PC-DIO-24 to/from the IBM-PC/XT/AT.
Interrupt Control Circuitry
Interrupt requests may be generated by
the 8255 via lines PCO or PC3 of the lower
4-bits of Port C for simple, one-shot
interrupt requests. One of six interrupt
lines may be selected via a 2 x 6 on-board
jumper and associated with interrupt
enable signals being generated (jumpers)
from PC2, PC4, or PC6.
Signal I/O Connector
Ali signals are terminated at a 50-pin male
header with optional ribbon cable and
screw terminal board for easy signal 1/O.
Port A is shown in the connector pinout as
PA7 through PAO. Ports B and C are
similarly designated using PB7 and PC7.
Each port may be configured (via
software) as either input or output and
may be changed at any time. +5V dc from
the IBM-PC/XT/AT is also available at pin
49 of the /O header.
111
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PC-DIO-24

OVANEL

SOFTWARE SUPPORT

The PC-DIO-24 is fully supported by National Instruments Lab-
Windows 2.0. LabWindows is an icon-based set of software
tools capable of automatic code generation for virtually any
data acquisition and control scheme. Not limited to data collec-
tion alone, LabWindows will graphically display your collected
data and is available with a (optional) powerful data analysis
package supporting a math coprocessor (not required) for FFT,
FHT, integration/differentiation, linear equations, Polynomial
curve-fitting, Statistics, Butterworth and Chebyshev digital fil-
ters, power spectrum analysis, etc.

LabWindows employs Microsoft C and QuickBASIC compatible
libraries for maximum speed and versatility. Pull down menus
and Icon-based user interface make this package a breeze to
use. Also included with LabWindows is an huge library for sup-
port of many common industrial/laboratory instruments using
RS-232, GPIB, data acquisition boards, etc. LabWindows may
also be used as a stand alone data analysis and graphics
package for data collected from any source including keyboard
entered data.

DATEL also offers a second, low cost, library of functions
supporting the PC-DIO-24 from Microsoft C or QuickBASIC.
The routines (functions) in PC LabDriver are callable from both
of the above languages for simple, fast applications specific
programs.

SPECIFICATIONS

(All specifications are typical at 25 °C unless otherwise noted)

DIGITAL I/O LINES

Input Logic (low)
Minimum
Maximum.....

Input Logic (high)
Minimum 2.0V
MaXimUM ..ooceveeneeresreensseeressesreans 5.25V

Output Logic (low)
at 1.7 mA, minimum
at 1.7 mA, maximum ...

Output Logic (high)
at -200 pA, minimum....
at -200 pA, maximum...

Input Load Current
(0 < Vin < 5V), minimum.......
{0 < Vin < 5V), maximum

Darlington Drive Current
(R ext = 750 Ohms, V ext = 1.5V)

Minimum
Maximum....
DATA TRANSFER RATE
Programmed 1/O
(Using 8 MHz IBM PC/AT) ... 300 Kbytes/sec
POWER CONSUMPTION
+5V dc, typical ..0.16 A
PHYSICAL
Dimensions 3.9"x6.5"
1/O CONNECLON.....cvovecverreareerereenrienens 50-pin, male ribbon
cable connector
ENVIRONMENTAL
Operating Temperature 0°Cto+70°C
Humidity (non-condensing) ... ..5% t0 90%
Storage Temperature... ..-65°C to +150 °C
Noise Emission ..FCC Class A verified

(shielded ribbon cable)
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PC-DIO-96
96 Channel Digital 1/0 Board
for IBM-PC/XT/AT

FEATURES

96 parallel (TTL Level) bits in 12 x 8-bit ports

« Programmable interval timer (for up to 6 periodic

CPU interrupts)

Update/Transfer Rates to 460 Kbytes/sec (maximum)
100% Compatible with LabWindows Software Package
Independent bidirectional ports for Sense/Control
Applications

Uses 4 x 8255A programmable peripheral interface ICs
Delivery from stock! Very low cost!

.

GENERAL DESCRIPTION

DATEL's PC-DIO-96 is a high performance, low cost 96
channel parallel I/O board for IBM-PC/XT/AT and compatible
personal computers. The 96 channels are arranged in 4 x
24-bit ports (using 4 Intel/AMD 8255's) that may be further
divided into 12 x 8-bits ports. Each port may be independently
programmed for either input or output for complex, discrete
monitoring and control applications often found in industry and
research laboratories. The half size board is bus compatible
with both the IBM-PC/XT and IBM-PC/AT and provides for
periodic interrupt capability via a sophisticated Programmable
Interval Timer.

All channel control circuitry including channels latches, address
decoding, data buffers and interface timing and control are
built into the PC-DIO-96 so that you need not be concerned
with writing complex control software. However, it's flexible

design allows the experienced programmer direct access to all
12 (8-bit) ports for direct port manipulation/control. The
programmable interval timer may also be accessed for
generating periodic interrupt requests (priority level set via
jumpers) to the CPU. The 2 MHz clock of the timer may be
reduced via 16 or 32-bit dividers allowing interrupt generation
from 20 psec to 35 minutes. All input and output data is
buffered to and from the CPU via an on-board data transceiver.
PC-DIO-96 data transfer (programmed 1/O) is done in 8-bit
segments, via the transceiver, at a rate of 460 Kbytes/sec
(tested on Compaq Systempro 386/33). All lines are TTL
compatible with drive current (Darlington) of -4.0 mA (-1.0 mA,
minimum). Power consumption is a very low 5V dc (at 0.45A,
typical). All I/O signals (and 5V dc output power) are available
at a 100 pin header (with optional, removable ribbon cable and
dual screw terminal connector blocks) for easy access.

f t f t APPLICATIONS
T e « Controller for Centronics Printers
! 8255 B S « Interface for Industry Standard Solid
PPl jagPC S State Relay Modules
5 <«PA 8y - High Density Mixed Digital I/O
Elq8ay| Daa | TAMD | BB By Acquisition/Control Schemes
g 77| Transceiver | o PPl : PC é,; N « BCD Input or Output from Digitai
° % Panel Meters, etc.
= PP > reiAvD A5 @ - High Speed, Digital Test
S|« chanmel | 8255 LD Sp|E Pattern Generator
o] Control PPl leaPC &g g « Status Monitor for Contact Closures,
9 PA 8, |= Relays, Solenoids, etc.
6 Interrupt [T 1 inte/AMD [ PB g -
- Control | P 8255 (& o
Circuitry |qg PPI < FC 8 p
P ntel/AMD
> 8253
Timer __[—
+5VDC ~
1A Fuse

N

For immediate Assistance, Dial 1-800-233-2765

PC-DI0-96 BLOCK DIAGRAM

<
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PC-DIO-96

/A=

The PC-DIO-96 is fully compatible with LabWindows, an
auto-code generating, menu-driven software package for data
acquisiton and analysis. The PC-DIO-96 may also be
programmed directly from other languages such as Microsoft C
and QuickBASIC, etc.

It's compact size, low cost and high performance make the
PC-DIO-96 the perfect choice for interfacing to printers,
instruments (BCD format), panel meters, and other peripherals
as well as high density mixed digital I/O signals, monitoring
contact closures, and higher power ON/OFF control schemes
when used with solid state relay modules from OPTO 22, P&B,
etc.

HARDWARE CAPABILITY

Programmable Peripheral Interface (PPI)

The PC-DIO-96 is -designed around four 8255A
PPIs consisting of 4 x 24-bit parallel digital /O
lines. Each PPI contains 3 x 8-bit parallel ports
programmable as.either inputs or outputs on a
per port basis. Ports A & B are used for
byte-wide digital /O while port C is capable of
4-bit (or 8-bit) 1/O and may be used for digital
data 1/O, control lines, status monitoring, or as
handshake lines for external peripherals. The
PC-DIO-96 can be programmed for unidirectional
or bidirectional /0.

Data Transceiver
All data is buffered to and from the. PCbus via a
data transceiver. This is an 8-bit wide transceiver
that latches data from the PC-DIO-96 to and from
the IBM-PC/XT/AT.

Programmable interval Timer

The PC-DIO-96 has an on-board programmable
interval timer capable of generating periodic
interrupts  to  the computer CPU. The
programmable interval timer employs a high
speed 8253 counter/timer clocked at 2 MHz to
generate the interrupt request. Interrupt priority
levels/lines are set via jumper switches on the
main board. The output rate of the 8253 is
reduced using 16 or 32-bit dividers yielding
interrupts request rates from 20 psec to 35
minutes.

Interrupt Control Circuitry .

Interrupt requests may be generated by the
8255A via lines PCO or PC3 of the lower 4-bits of
Port C for one-shot requests or by counter 0 and

1 of the programmable interval timer for repetitive
interrupt requests from 20 usec to 35- minutes
periods.  One of six interrupt request lines may
be selected via on-board jumpers and associated
with interrupt levels in software. A master enable .
bit controls interrupt requests in software.

Signal I/0 Connector

All signals are terminated at a 100-pin male.
header with optional ribbon cable and dual screw
terminal boards for easy signal /0. Port A for
each of the 4 PPIs is shown in the connector
pinout (below) as xPA7 through xPAQ and
designated as A, B, C, or D for the four PPIs.
Ports B and C for each PPl are similarly
designated using xPB7, xPC7, etc. Each port
may be configured via software) as either input or
output and may be changed at any time. +5V dc
from the IBM-PC/XT/AT is also available via pins
49 and 99 of the I/O header.

SOFTWARE SUPPORT

The PC-DIO-96 is fully supported by -LabWindows 2.0.
LabWindows is an icon-based set of software tools capable of
automatic code generation for virtually any data acquisition and
control board or system. Not limited to data collection alone,
LabWindows will graphically display your collected data and is
available with a powerful data analysis package supporting a
math  coprocessor (not required) for FFT, FHT,
integration/differentiation,  linear  equations,  Polynomial
curve-fitting, Statistics, Butterworth and Chebyshev digital
filters, power spectrum analysis, etc.

LabWindows employs Microsoft C and QuickBASIC compatible
libraries for maximum speed and versatility. Pull down menus
and lcon-based user interface make this package a breeze to
use. Also included with LabWindows is an huge library for
support of many common industrial/laboratory - instruments
using RS-232, GPIB, data acquisiton boards, etc.
LabWindows may also be used as a stand alone data analysis
and graphics package for data collected from any source
including keyboard entered data.
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PC-DIO-96

SPECIFICATIONS

(All specifications are typical at 25 °C unless otherwise noted)

DIGITAL I/O LINES

Input Logic (low)
Minimum
Maximum.....

Input Logic (high)
Minimum 2.0V
Maximum 5.25V

Output Logic (low)
at 1.7 mA, minimum .....
at 1.7 mA, maximum ...

Output Logic (high)
at -200 pA, minimum....
at -200 pA, maximum...

Input Load Current
(0 < Vin < 5V), minimum...
(0 < Vin < 5V), maximum..

Darlington Drive Current
(R ext = 750 Ohms, V ext = 1.5V)

Minimum ... -1.0mA
Maximum ... -4.0 mA

DATA TRANSFER RATE

Programmed /O

(Using 8 MHz IBM PC/AT) .............. 300 Kbytes/sec
POWER CONSUMPTION
+5V dC, typiCal.....ceueereerirerneirecereiiine 0.16 A
PHYSICAL
Dimensions 3.9"x65"
110 CONNECION.......cvvmeeereeririreierenrecenes 50-pin, male ribbon

cable connector

ENVIRONMENTAL
Operating Temperature 0°Cto+70°C
Humidity (non-condensing) .5% t0 90%

-55°Cto +150 °C
...FCC Class A verified
(shielded ribbon cable)

Storage Temperature.....
Noise Emission

For Immediate Assistance, Dial 1-800-233-2765

PC-DIO-96 /O CONNECTOR

APC7{ 1 51 | CPC7
BPC7| 2 | 52 | DPC7
APC6| 3 | 53| CPC6
BPC6| 4 54 { DPC6
APC5| 5 55 | CPC5
BPC5| 6 | 56 | DPC5
APC4| 7 | 57 | CPC4
BPC4| 8 58 | DPC4
APC3| 9 | 59 | CPC3

BPC3| 10 | 60 | DPC3
APC2| 11 | 61| CPC2
BPC2| 12 | 62 | DPC2
APC1| 13 | 63 | CPC1
BPC1| 14 | 64 | DPC1
APCO| 15 | 65| CPCO
BPCo| 16 | 66 | DPCO
APB7( 17 | 67 | CPB7
BPB7| 18 | 68 | DPB7
APB6| 19 | 69 | CPB6
BPB6| 20 | 70 | DPB6
APB5| 21 | 71 | CPB5
BPB5| 22 | 72| DPB5
APB4| 23 | 73 | CPB4
BPB4| 24 | 74| DPB4
APB3| 25 | 75| CPB3
BPB3| 26 | 76 | DPB3
APB2| 27 | 77 | CPB2
BPB2| 28 | 78 | DPB2
APB1| 29 | 79 | CPB1
BPB1| 30 | 80 [ DPB1
APBO| 31 | 81 | CPBO
BPBO| 32 | 82| DPBO
APA7| 33 | 83| CPA7
BPA7| 34 | 84 | DPA7
APA6| 35 | 85| CPA6
BPA6| 36 | 86 | DPAG
APA5| 37 | 87 | CPA5
BPA5| 38 | 88 | DPAS
APA4| 39 | 89 | CPA4
BPA4| 40 | 90 | DPA4
APA3| 41 | 91 | CPA3
BPA3| 42 | 92 | DPA3
APA2| 43 | 93 | CPA2
BPA2| 44 | 94 | DPA2
APA1| 45 | 95| CPA1
BPA1 |46 | 96 | DPA1
APAO| 47 | 97 | CPAO
BPAQ| 48 | 98 | DPAQ
+5V| 49 | 99 | +5V
GND|{ 50 | 100] GND
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PC-TIO-10
10 Channel Digital I/O Board
for IBM-PC/XT/AT

D [OANEL

FEATURES

« 10 parallel (TTL Level) 16-bit counter/timers

- 16 parallel digital /O lines (bidirectional)

» 2 external interrupt lines

« Counter/Timer rates to 5 MHz

« 100% compatible with LabWindows Software Package
« Delivery from stock! Very low cost!

GENERAL DESCRIPTION

DATEL's PC-TIO-10 is a very high performance, low cost 10
channel Counter/Timer board designed for IBM-PC/XT/AT and
compatible personal computers. Each of the 10 input
channels are a full 16-bits wide with update speeds to 5 MHz
(200 nSec resolution).  Additionally, the PC-TIO-10 has 16
bidirectional, parallel digital /O lines. Designed around two
AMD Am9513A System Timing Controller (STC) chips and one
MC6821 PIA (Digital 1/0), the PC-TIO-10 allows PC/XT/AT
interface to a wide variety of applications including waveform
synthesis and generation, event counting, pulse generation,
frequency counting to 5 MHz, control sequencing, coincidence
alarming, period measurements, programmable one-shot or
continuous outputs, up/down counting, periodicity analysis,
totalizing, and much more. Each Am9513A (5 channels) may
be cascaded for a single channel counter or timer of up to
80-bits. The half size board is bus compatible with both the
IBM-PC/XT and IBM-PC/AT and provides for periodic interrupt
capability via one of six interrupt lines (jumper selectable).
The base address of the PC-TIO-10 is set via a single 7-gang
DIP switch on the board.

The 16 digital I/0O lines may be used for applications such as
external control of power supplies and solid state relays as well
as simple, byte-wide data I/O and other discrete monitoring
and control applications often found in industry and research
laboratories.  Additionally, port A is configured as a low drive
CMOS compatible output while port B is a high drive,
totem-pole configuration capable of TTL compatible outputs
suitable for SSR and Darlington-type switch control
applications.

All channel control circuitry including channels latches, address
decoding, data buffers, and interface timing and control are
built into the PC-TIO-10 so that you need not be concerned
with writing complex control software. However, it's flexible
design allows the experienced programmer direct access to
many of the functions of each Am9513A STC chip for direct
manipulation/control. DATEL also provides a low cost library
of functions for programming the PC-TIO-10 from Microsoft C
or QuickBASIC. Additionally, we provide several simple

/\

f \ APPLICATIONS

Y4

BLOCK DIAGRAM

* Waveform Synthesis
« One-shot and Continuous
1";'_*3'_“’2"" Pulse Outputs
Clocks « Event Counting
Gat s » Frequency Counting
8 b B amp 2 - Control Sequencing
S L eavor [ »-| Amo513A |3 .| . Coincidence Alarmin
- Transceiver S [+]
[ STC Out 6,915 .
H - 718l - Period Measurements
«©
Gate 5 H . izi
5 o PG 10 > AMD 4_8—# S UP/Down Totallzm.g
Q<< Channel | AMmo513A |g-SC 4 ol - Binary/BCD Counting
Q Control > STC Out 6/, + Time-of-Day Clocking
PA 8, | + Waveform Analysis
<t | Dot | e ol Motorola | g PB 9 « Waveform Generation
Circuitry | PlA -t IRQ g/
+5 VDC ~ ’V
1A Fuse v
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PC-TIO-10

the PC-TIO-10.

example programs in the User's Manual allowing even the
novice programmer immediate access to the PC-TIO-10.

National Instruments LabWindows 2.0 may also be used with
A 50-pin header brings all input and output
control pins for each counter, 2 interrupt request lines, and +5V
dc and GND out to the rear of the IBM PC/XT/AT. An optional,
removable ribbon cable and screw terminal connector block is
available for signal I/O connections.

HARDWARE CAPABILITY

Am9513A System Timing Controller (STC)

Two STC's are used on each PC-TIO-10, each of
which has 5 x 16-bit Counter/Timer channels.
The channels may be cascaded to form two
channels of 80-bit counter/timers. These STC's
operate in a wide variety of different modes.
Each device has a gate, source and output for
the 5 x 16-bit counters as well as an indepen-
dently controlled frequency scaler output for
pulse output timing. The main frequency input is
connected to a 1 MHz clock allowing count reso-
lutions to 1 uSec. Each counter gate and output
is routed to the 50-pin output header. However,
only 8 of the counter sources are brought out with
the source of counter 5 (from each device) tied to
a 5 MHz clock for 200 nSec resolution.

MC6821 Peripheral Interface Adapter (PIA)

Each PC-TIO-10 contains a single MC6821 PIA
capable of bidirectional data I/O from 2 x 8-bit
ports with associated control lines. The individual
/0 lines of the 2 x 8-bit ports may be
programmed as inputs or outputs and changed at
any time. While the two ports are programmed
similarly, they are unique in that port A is a
low-drive CMOS compatible output while port B is
a high drive TTL compatible output suitable for
Darlington switch control applications.

Data Transceiver

The data transceiver buffers all data between the
PC-TIO-10 and the IBM PC/XT/AT I/O channel.
All data transfers are byte wide (8-bits).

1/0 Channel Control

Operational control of the PC-TIO-10 is regulated
by the /O channel control circuitry in conjunction
with bus control signals.  These bus control
signals regulate the type of bus cycle in progress.

Additionally, the I/O channel control circuitry
monitors PC/XT/AT address lines for specific
PC-TIO-10 address selection. The base
address of the PC-TIO-10 is set via an 8-gang
DIP switch.

For Immediate Assistance, Dial 1-800-233-2765

Interrupt Control

Interrupt requests are regulated by the interrupt
control circuitry via one of two interrupt input lines
on the PC-TIO-10. One of six PC/XT/AT interrupt
request lines may be selected (jumpers). Inter-
rupt enable bits may be set via software for maxi-
mum flexibility.

1/0 Connector

All signal I/O is accomplished through a 50-pin
male header at the rear of the PC-TIO-10. A 50
conductor ribbon cable and screw termination
box are also available (optional). The SOURCERN,
GATEN, and OUTn (see connector pinout) are
the source, gate, and output signals for the
respective STCs. The TIRQ1 and EXTIRQ2 are
the interrupt input signals for the PC-TIO-10. The
An and Bn pins designate the various bits of port
A and B. Power from the PC/XT/AT 1/O channel
is also available on pin 34.

CONNECTOR PINOUT
SOURCE 1| 1 2 | GATE 1
ouT1| 3 4 | SOURCE 2
GATE2| 3 6 [OUT2
SOURCE 3| 7 8 | GATE 3
OuUT3| 9 | 10 | SOURCE 4
GATE 4| 11 | 12 OUT 4
GATES5| 13 | 14 | OUT5S
SOURCE 6| 15 | 16 | GATE6
OuUTe| 17 | 18 | SOURCE 7
GATE7| 19 | 20 |OUT 7
SOURCE 8| 21 | 22 [ GATE 8
OuUT 8| 23 | 24 | SOURCE 9
GATE9| 25 | 26 [OUT9
GATE 10| 27 | 28 | OUT 10
FOUT 1] 29 | 30 | FOUT 2
EXTIRQ 1| 31 | 32 | EXTIRQ2
GND| 33 | 34 | +5V
AO| 35 | 36 | At
A2| 37 | 38 | A3
A4| 39 | 40 [ A5
A6| 41 | 42 | A7
BO| 43 | 44 | B1
B2| 45 | 46 | B3
B4| 47 | 48 | BS
B6| 49 | 50 | B7
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PC-TIO-10 OVANEL
SOFTWARE SUPPORT TIMING 1/O
DATEL carries a complete line of software support tools for the Channels 10 (5 channels per
PC-TIO-10. From a low-cost function (utility routines) library STC cascadable)
allowing user to write their own application specific routines in 2 Frequency Scaler Outputs
Microsoft "C" or QuickBASIC. Additionally, National Instru- Resolution 16-bits (counters/timers)
ments LabWindows 2.0 is available from DATEL allowing you 4-Bits (Frequency Scaler)
to graphically create your own acquisition and control routines Base Clocks 5 MHz
without programming (refer to LabWindows documentation for 1 MHz
a complete description). 100 KHz

10 KHz

1 KHz

100 Hz

Clock Accuracy +0.01%

SPECIFICATIONS

Signal Compatibility............cc......
Source Frequency, maximum
Source Cycle, Time, maximum...

TTL (inputs and outputs)
MHz

.145 nSec

(All specifications are typical at 25 °C unless otherwise noted) Source Pulse Duration, minimum.............70 nSec
Gate Pulse Duration, minimum 145 nSec
INPUT/OUTPUT LIMITS EXTERNAL INTERRUPTS
Counter/Timer /O Channels 2
Input Logic (low) Sensitivity
Minimum (Software Programmable).. Rising/Falling Edge
Maximum...... ...0.8V Puise Width, minimum 100 nSec
Input Logic (high) Compatibility
Minimum 2.2V (with 4.7 Kohm Pull-up Resistors)............ TTL
Maximum 5.25V
Output Logic (low) POWER CONSUMPTION
at 3.2 mA, minimum
at 3.2 mA, maximum..... ...0.4V +5Vdc
Output Logic (high) Typical 06A
at -200 pA, minimum.... 2.4V
at -200 pA, maximum... ...5.0V PHYSICAL
Input Load Current
(0 < Vin > 5.25V), minimum............. -10 pA Dimensions 3.9"x4.75"
(0 < Vin > 5.25V), maximum............ 10 pA 1/0 Connector 50-pin, male ribbon
cable connector
DIGITAL I/O LINES
ENVIRONMENTAL
Input Logic (low)
Minimum Operating Temperature 0°Cto+70°C

Maximum
Input Logic (high)
Minimum 2.0V
Maximum 5.25V
Output Logic (low)

at 3.2 mA, minimum .
at 3.2 mA, maximum ...
Output Logic (high)
at -200 pA, minimum....
at -200 pA, maximum...
Port A Input Low
at 0.4V, maximum ........
Port A Input High
at 2.4V, maximum .........cooeeveeeenienns
Port B Input Leakage
0.4V 10 2.4V) ..o
Port B Darlington Drive
at1.5v -1.0mA t0-10.0 mA

Humidity (rH non-condensing)

5% to 90%
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LabWindows 2.0

PC/XT/AT Menu-Driven
Data Acquisition Software

FEATURES

IBM-PC/XT/AT snd PS-2 compatible

Supports DIO-24/96, TIO-10, AT-GPIB, GPIB-I//lA
Dramatically cuts programming time
Automatic code generation (C or QuickBASIC)
Powerful, full screen graphics

Complex, sophisticated data analysis

FFT and wave form analysis

High speed data throughput

Extensive IEEE-488, RS-232 support

ON-line debugging, editing, and execution
Executes under standard DOS

e o o o o s o o o o o

GENERAL DESCRIPTION

LabWindows 2.0 is a unique software package allowing inter-
active, menu-driven program development and automatic
code generation for even the most complex data collection,
analysis, control, and display applications. Sparkling graph-
ics, high speed data streaming, and complex data analysis
routines may be designed and executed with minimal
programming!

LabWindows 2.0 can perform virtually any data acquisition &
control job in a fraction of the time spent developing your own
programs. From Fast Fourier Transforms, complex waveform
analysis and data capture from boards and instruments to
data entered from the keyboard, LabWindows 2.0 saves time
and money.

LabWindows is designed using pull down menus for fast, easy
point and execute code generation. Also supplied are exten-
sive analysis libraries, full screen graphics and wide support
for the digital I/O, counter/timer, and GPIB cards carried by
DATEL.

LabWindows

Instrument Control
Code Generation
Debugging
Editing

For Immediate Assistance, Dial 1-800-233-2765

LabWindows is not tied to any specific I/O board or data ac-
quisition subsystem (many of the included libraries use specif-
ic boards) so that this one package may be used with existing
hardware and future upgrades without compatibility worries.

In fact, LabWindows may be used to analyze and display data
entered from the keyboard or gathered over your computers
serial or GPIB port from other instruments.

APPLICATIONS

« Complex waveform analysis

- High speed data acquisition and control
- Menu-driven program development
» Multiple order curve-fitting
- Statistics data analysis
« Graphic display of data

APPLICATIONS
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LabWindows 2.0

DVANEL

i
QuickBASIC or C Compatible Programming

LabWindows 2.0 gives you interactive tools allowing develop-
ment of application programs using a subset of Microsoft
QuickBASIC and C programming languages. This allows pro-
grams to be developed and executed from LabWindows as
well as saving the program modules in ASCI! text files for lat-
er, stand-alone compilation and execution. As a result, all ex-
isting software tools retain their value. The extensive applica-
tion libraries are included as both executable and object files
for linking to your stand-alone application programs. A spe-
cial screen oriented utility makes linking stand-alone pro-
grams as easy as filling in the blanks.

Editing and Debugging

LabWindows pull down menus and mouse interface gives you
easy, direct access to many editing and debugging functions.
The editor allows you to cut, copy, paste, move, and search or
replace sections of code as needed. Shortcut keystroke com-
binations are also available for all operations for fast keyboard
access to these functions.

Four interactive window areas allow for development and test-
ing of programs you have created. Any two of these windows
may be displayed at one time.

» The Program Window has a full screen editor for program
development and execution.

« The Interactive Window is a scratch pad area specifically
designed for execution of designated sections of program
code.

« The Standard Input/Output Window allows you to view
data that has been computed or collected by the program
as well as input data requested by an executing program.

= The Error List Window displays syntax and execution er-
rors found in an executing program.

In the Interactive Mode, your programs execute interpretively
allowing you to set breakpoints as well as run the program in
a step mode for debugging purposes. The run-time debugger
is very flexible and allows for source code level tracing, high-
lighting of selected portions of code, and code exclusion from
compilation. Program variables and data may be viewed and
modified on the fly when executing a program under full
screen variable and array display options.

Automatic Code Generation

LabWindows 2.0 is designed around a unique interface called
a function panel. This function panel gives access to the en-
tire range of LabWindows libraries. The function panel is an
intuitive, full screen interface allowing library function execu-
tion without the tedious process of entering and editing pro-
gram code. All parameters for the library functions are repre-
sented by pictorial controls directly on the function panel.

Parameters are selected and entered using these pictorial
controls. Functions may be immediately executed by select-
ing the GO command from the command list at the top of the
panel. Functions from the instrument library, for example,
may be executed immediately thus verifying instrument re-
sponse in much the same way that functions from the graph-
ics library may be executed interactively for screen layout
without manually writing and editing the required code.

This speeds data capture, analysis, and display time, allowing
you to concentrate on the task at hand rather than waiting
weeks or even months to set up your application, write the
code and finally see the displayed data.

Program code required to perform a specific library function is
automatically generated at the bottom of the function panel as
the pictorial controls are accessed and manipulated. This
code can then be executed, modified, or copied directly into
your program by selecting the KEEP command from the com-
mand list.

LabWindows 2.0 Support

LabWindows has two libraries for instrument control functions.
One is for full talker, listener and controller support for IEEE-
488 (GPIB)-based instrumentation and the other for RS-232
based instruments. The GPIB library includes many IEEE-
488 functions including read, write, clear, trigger, status, serial
poll, wait for SRQ, and much more.

The incorporated driver supports both the AT-GPIB board for
PC/AT machines and the GPIB-II/IIA for PC/XT machines.
Both these drivers are powerful and flexible enough to support
all GPIB and RS-232 instruments. LabWindows 2.0 allows
data transfer from the external GPIB-based instrument to your
computer memory for immediate graphic display or mathemat-
ic manipulation or to disk files for data logging applications.

The RS-232 library includes functions for performing input and
output over multiple RS-232 (including those from DATEL's
MCOMM-232 and MCOMM-422 boards) serial ports under in-
terrupt control, including read, read byte, read terminated buf-
fer, write, write byte, read to file, write from file, manage input/
output queue, configure port, get port status, set XON/XOFF
modes, send break, and set CTS mode.

In addition to the AT-GPIB and GPIB-Il/llA boards, LabWin-
dows supports the PC-DIO-24, PC-DIO-96 (digital I/O cards),
and the PC-TIO-10 (counter/timer board) for the PC/XT bus.
With the functions in the Data Acquisition Library, all of these
boards may be programmed from the function panel by simply
selecting the appropriate pictorial controls.

LabWindows GPIB, RS-232 and the Data Acquisition Librar-
ies may be used separately or in conjunction with any of your
other programs. Because the library modules are so flexible,
programs may be developed that combine the functions of
various libraries for creation of "virtual" instrumentation, or
each module may be used in a stand-alone mode of
operation.
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LabWindows 2.0

LabWindows Instrument Library

The Instrument Library has over 50 ready-to-use modules for
a wide variety of instruments. Each module is complete and
allows immediate communication and data processing from
the instrument. Also included are a multitude of modules for
communicating with many common GPIB-based instruments.

For example, the function "read.waveform(1, wave)" might ac-
cess a GPIB-based oscilloscope for a captured waveform on
channel 1, read the raw data, convert this data to real num-
bers, and place the data in an array named "wave". Low level
GPIB command syntax and associated overhead is reduced
to a single command line that is written for you. Complete
TLC capability is achieved with a single module.

Operation is fully transparent so that data may be collected
immediately. Since the supplied modules were developed us-
ing standard LabWindows tools, you can create your own cus-
tom modules for data capture and analysis. This user-
extensible feature allows you to create custom modules using
a special screen oriented editor resulting in your own function
panel user interface.

Once this has been created, you simply write the underlying
control code in QuickBASIC or C. The resultant module is
then stored in a file that can be either QuickBASIC or C orient-
ed regardless of the language used to develop the function.

LabWindows Graphics Library

The Graphics Library is a very flexible set of functions de-
signed specifically for data presentation on both screen and
hardcopy. Two-dimensional color plots for line, connected
point, scatter, and bar charts are available as is real-time
graphics (strip charts, numeric plots), linear, log, and semi-log
plots.

Single and multiple curve plots are standard with support for
both integer and floating point data types are supported. La-
beling, scaling, grid type, point style, and color are user se-
lectable. Graphs may be stored and retrieved from disk once
created. Multiple, independent viewports may be created with
individually defined display attributes.

For example, the plots or waveforms displayed in one view-
port may be changed or manipulated without affecting any
other port on the screen. Multiple curve fits, connected point
plots, scatter charts, and/or bar charts may be created and
displayed. Hardcopies may be obtained by dumping the
screen to dot-matrix printers, high resolution laser printers, or
to GPIB/RS-232 compatible plotters.

LabWindows Formatting and /O Library

Several useful modules for converting data from ASCIl (string
variables), used by serial and GPIB-based instruments, to nu-
meric format are included as are conversion routines for inte-
ger array to real array, screen input/output functions, and file
input/output functions. Numeric data may then be passed to
the Analysis and Graphics Libraries for manipulation. Addi-
tionally, special binary data format conversion routines are
also included. The Formatting and I/O Library also has func-
tions for creating and reading ASCII and binary files in user-
defined formats.

For Immediate Assistance, Dial 1-800-233-2765

LabWindows Standard Analysis Library

The LabWindows Standard Analysis Library contains modules
for array and matrix manipulation, complex mathematics such
as logarithmic, exponential, and trigometric functions as well
as powerful statistical functions. One and two dimensional ar-
ray addition, subtraction, multiplication, division, inversion, lin-
ear evaluation, and min/max values are supported. Sub-
arrays may be defined and manipulated.

Full support for scalar/1-dimensional complex mathematics
and rectangular-to-polar, polar-to-rectangular conversions are
standard functions. Machines equipped with a math copro-
cessor will see enhanced speed and accuracy. If the copro-
cessor is not installed, LabWindows Uses emulation routines
for floating point calculations.

LabWindows Advanced Analysis Library

In addition to the standard LabWindows Libraries outlined
above, an Advanced Analysis Library is available. This Ad-
vanced Analysis Library extends the capability of the Stan-
dard Analysis Library by adding many powerful analytical and
processing functions.

In addition to the Standard Analysis Library, the Advanced
Analysis Library contains functions for Fast Fourier (FFT) and
Fast Hartley (FHT) Transforms, numeric integration and diffe-
rentiation, power spectrum analysis, correlation analysis, digi-
tal filters (Butterworth & Chebyshev), RMS calculations, linear
equation problem solving capability, polynomial and exponen-
tial curve fit, and enhanced statistical functions.

As with all LabWindows Libraries, all functions may be inte-
grated into your application program or may be used in the
standalone mode for discrete analysis. Mathematical copro-
cessor will be implemented, if installed.

Hardware Requirements

A minimum system compatible with LabWindows is an IBM-
PC/XT/AT (or compatible) or PS/2, a graphics adapter card,
MS-DOS operating system, 640K of RAM memory, one hard
disk drive, one floppy disk drive. In addition, the following op-
tional equipment may be necessary depending upon applica-
tion; GPIB interface card (GPIB-II/IlA or AT-GPIB), one or
more serial ports, and any digital I/O and counter timer cards
(PC-DIO-24/96 & PC-TIO-10), a dot matrix or laser printer or
compatible plotter.

LabWindows supports over 150 dot matrix and laser printers
including; HP LaserJet/ThinkJet, Epson FX/LQ series, IBM
Proprinter, and any HP-GL compatible plotter. LabWindows
also supports most popular graphics cards.

ORDERING INFORMATION
LabWindows 2.0/5 5 1/4" Diskette
LabWindows 2.0/3 3 1/2" Diskette
LabWindows 2.0/5AA 5 1/4" Diskette w/advanced Analysis Library
LabWindows 2.0/3AA 3 1/2" Diskette w/advanced Analysis Library
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PC-430
Very High Speed A/D-DSP

Coprocessor Board for IBM-PC/AT

FEATURES

Up to 4 MHz A/D sample rate

Choice of 12 or 14-bit A/D resolution

4-Channel Simultaneous Sample/Hold's are optional
On-board 320C30 32 MHz digital signal processor
512 kilobytes dual-ported RAM

Two 1K x 32 internal DSP RAM

8K x 32 expansion RAM

On-board DSP Library - FFT's, filters, matrix math,
floating point, etc.

Fast, simple, powerful command executive and driver.
No local programming required.

DMA and Interrupt to PC/AT host

Operates with: IBM-PC/AT™ PS-30, EISA computers
and compatibles

e o o o o o o o

.

.

GENERAL DESCRIPTION

Advanced performance from the PC-430's on-board Digital Sig-
nal Processor (DSP) offers a broad range of high speed wave-
form analysis and recording applications. The PC-430 will ac-
quire up to sixteen analog input channels, digitize them and
store them in local memory while DSP math processing and
data transfer is done concurrently. The system is intended for
preprocessing "seamless” A/D data streams to mass storage.

The PC-430 is ideal for non-stop, continuous Fast Fourier
Transform (FFT) processing, communications receiver signal

collection to disk or simultaneous graphics display of spectral
data. Application areas include signal recovery from noisy
channels, harmonic distortion analyzers and vibration/
resonance filtering systems. For use with ultrasonic, sonar or
acoustic signals, the interrupt-driven, simultaneous block trans-
fers of data insure no information loss. Other uses include
high speed mapping and imaging, satellite channels, astro-
physics, seismology, biomedical signals, array processing,
control systems, simulators, engine analyzers, aerodynamics,
and vehicle systems.

™IBM-PC/AT is trademarked by IBM Corporation

___l>_
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PC-430 Simplified Block Diagram
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PC-430

The board consists of a pluggable analog input subsection,
timer-counters, DSP central processing unit (CPU), dual port
RAM, local RAM, bus interface, registers and DC power
supply. Input signals pass through a very high speed channel
multiplexer (except Model PC-430D) to a sampling
analog-to-digital (A/D) converter. On Model PC-430A, all four
channels are acquired simultaneously by a quad simultaneous
sample/hold (SSH) section. A choice of speeds and resolution
is offered in the analog section.

A/D triggering for spectral and FFT applications must be
precisely controlled. This is handled by a programmable
timer-counter section which can control the interval between
A/D conversions and the interval between multi-sample A/D
scans. The number of samples may also be counted for
repeating array sampling. The timer-counter may use an
on-board crystal oscillator or an external timebase for precision
phase-tracking. The digital output of the A/D passes directly to
a first-in, first-out (FIFO) memory. The FIFO acts to decouple
the precision timing of the A/D section with the block transfers
governed by the DSP internal direct memory access (DMA)
controller. Additional timers internal to the DSP are also used.

A/D FIFO data may be sent to dual port random access
memory (DPR) shared with the host PC/AT bus. The DPR is
organized as 128K by 32 bits. Block transfers may be
controlled by the DMA controller in the DSP. The DMA may
run in background while math processing continues. Local
FIFO and DMA interrupts to the DSP arbitrate these activities.
Typically, a swapped dual buffer method is used so that
samples are not lost during other processing. Local hardware
registers control all A/D, FIFO, and trigger activity.

Single cycle fetch and execution, zero-overhead of looping
instructions, software variable wait states, block repeat and an
internal instruction cache memory are some of the advanced
high speed features of the Texas Instruments 320C30 DSP.
The DSP uses 32-bit local data paths for very high speed. Data
passed to the host PC/AT bus uses 32-to-16 bit transceivers to
the DPR. Simultaneous access attempts to the DPR by both
the PC/AT host and the DSP are resolved by high speed
arbitration logic. The DSP also has a separate 8K by 32-bit
local expansion memory for the stack or temporary data. The
architecture of the DSP allows simultaneous processing of two
tables from two sections of memory. This provides optimum
processing of FFT's and other array functions.

The PC-430 appears as both /O and memory addresses to the
host PC/AT. The /O base address is selected by on-board
switches whereas the memory base address is software
programmed through the 1/O registers. At power up, the
PC-430 appears disconnected from host memory and must be
enabled through the /O registers after writing the memory
base address. Since the DPR occupies 512 kilobytes, it will be
located in extended memory at 10 0000h or above for most
PC's. The PC-430 will operate with 80286, 80386, and 80486
CPU's. The DPR may be addressed up to 16 megabytes.

Access to extended memory is provided in the Executive soft-
ware package. After loading in the Executive from disk to the
DPR, the DSP is transitioned from reset to run using an /O
control bit. The board may be reset at any time or relocated to
another memory base address using this technique. The com-

For Immediate Assistance, Dial 1-800-233-2765

prehensive Executive Software Package offers fast A/D sam-
ple collection and DSP math without writing any local pro-
grams. A simple, powerful, high speed command list is used to
access the local DSP library. The Exec controls very fast buf-
fer transfers to disk or memory using PC bus interrupts gener-
ated from the PC-430. Either host DMA or program transfers
may be used. Host DMA and interrupt levels are also software
programmed from the I/O registers.

Datel recommends installing the PC-430 in a high quality
name-brand host computer. Integrity of bus loading and timing
is especially important with high speed boards such as the
PC-430.

Simultaneous Sample/hold

Four input signals are sampled at the same time using the
PC-430's Simultaneous Sample/Hold (SSH) option. Once the
signals are acquired, they are rapidly digitized sequentially by
the A/D converter. For correlation of phase-related signals,
SSH removes skew delay errors from conventional mux
scanning.

PC-430A SIMULTANEOUS SAMPLE/HOLD

Channel 3

Channel 2

Channel 1

Channel 0

/4

i
I
Simultaneous : !
Sample/Hold o
(SSH), model — | | -a-—— Data errors for
PC-430A [ non-SSH caused by

sampling skew
delays.

[®] DATEL's SSH DESIGN

(® WITHOUT SSH TECHNOLOGY
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CATEL

FUNCTIONAL SPECIFICATIONS (Typical at +25 °C,
dynamic conditions, gain=1, unless noted)

ANALOG INPUTS.

Number of Channels

4 channels (430A,B,C)
1 channel (430D)
16S/8D channels (430E)

Input Configuration (A/D)

Single-ended, non-isolated
Models PC-430A, PC-430B,
PC-430C and PC-430D. The
model PC-430E has 16S or 8
differential channels.

A/D CONVERTER
Output Coding Positive-true right-justified
: straight binary (unipolar) or
right-justified two’s
complement (bipolar) with
sign extension through bit 15.
Trigger Sources 1. Local Pacer sample clock
(Software selectable) 2. External TTL sample clock
TOTAL SYSTEM CHARACTERISTICS

Full Scale Input Ranges

(user-selectable) 430A
[gain = 1] 4308
430C
430D
430E

Programmable Gains
(Model PC-430A only)

Input Impedance

[See Tech. Note 2]

Input Bias Current

Input Capacitance

Input Overvoltage

0.V. Recovery Time
Common Mode Volt. Range
Common Mode Rejection
(dcto 60 Hz)

0to +10V

+10V 5V | £1.25V

v 4 -
v 4 -
v

v

v

[See Tech. Note 3]
Integral Non-linearity

Differential Non-linearity
Full Scale Temperature
Coefficient

Zero or Offset

+1 LSB of FSR (430A,C,E)
+1.5 LSB of FSR (430B, D)
+0.75 LSB of FSR
(430A,C,E)

+ 1 LSB of FSR (430B, D)
+0.1 LSB per °C
(430A,C,D,E)

+0.3 LSB per °C (430B)
+0.1 LSB per °C

Programmable gain of 10 is
selectable on 2 channels;
0to+1V, 1V

[See Tech. Note 1]

10 Megohm, min. power on
1.5 Kilohms min. power off
+1nA

10 pF per channel

+ 15 V (no damage)

2 microseconds max.
+10V Max. (PC-430E)

-80 dB (PC-430E)

Temperature Coefficient | (430A,C,D, E)

+0.3 LSB per °C (430B)
Power Supply Rejection +0.004% per % of bus +5V
A/D MEMORY
Architecture First-In, First-Out (FIFO)
Memory Capacity 1024 A/D samples, standard. -

Up to 4096 A/D samples
(optional).

TOTAL SYSTEM DYNAMIC PERFORMANCE

System Bandwidth
(single channel, half-scale
input, to rated
specifications)

Total Throughput to FIFO
(single channel, gain=1)

Throughput to FIFO

per A/D sample

(sequential channels,

gain = 1) [See Tech. Note 5]
Throughput to FIFO
(sequential channels,

gain = 10)

Total Harmonic Distortion

1 MHz (430A,C,E)
200 KHz (4308)
2.5 MHz (430D)

700 nanoseconds (430A)
2 microseconds (430B,E)
1 microsecond (430C)
250 nS (430D)

1 microsecond (430A)

3 microseconds (430B)

2 microseconds (430C)
4 microseconds (430E)
10 microseconds (430A)

-72 dB (430A,C,E)

Conversion Period

Addressing Modes 1. Single channel
2. Simultaneous Sample/Hold
3. Sequential with
autosequenced addressing
4. Random addressing by
host software
SAMPLE/HOLD
Acquisition Time 750 nS max. (430A,E,B)
(FSR step) 200 nS max. (430C)
to 0.01% of FSR 50 nS max. (430D)
Aperture Delay 6 nS (430A,E)
30 nS (430B,C, E)
10 nS (430D)
Aperture Delay +1 nS (430A)
Uncertainty +5nS (430B,C,E)
+10 nS (430D)
Droop Rate 1 uV/us
SSH Channel-to-Channel |+ 0.03%
Linearity Tracking (430A only)
A/D CONVERTER
Resolution 12 bits (430A,C,D,E)

14 bits (430B)
500 nanoseconds (430A)

[See Tech. Note 6] -75 dB (430B)
-68 dB (430D)
TRIGGER CONTROL
Programmable Timer/ 82C54
Counter Type
Functions 1. EOC sample count

Pacer Sample Counter

Clock Source

2. A/D start rate (16 bit divisor)
3. Scan trigger rate (16 bit di-
visor)

1 to 65,536 samples. Drives
the Acquire flag/interrupt gate
for A/D start pulses.

(A/D and S/H) 1 microsecond (430B,C,E) Internal 1. 8 MHz crystal clock
200 nanoseconds (430D) External 2. TTL input, user-selectable
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PC-430

PC/AT-BUS INTERFACE

MISCELLANEOUS (continued)

Architecture

1/0 Mapping

Data Transfer

Data Bus
Direct Memory Access

DMA Request Conditions
(software selectable)

Control/Status Functions

Number of Interrupts

Bus Interrupt Sources

1/O and memory mapped, for
IBM-PC/AT, PS-30, EISA bus
and compatibles.

Decodes two 8-bit I/O
registers. Decodes /O address
lines A9-A2. 3FOH maximum.
Memory block transfer or host
DMA, software selectable.

16 bits.

1 channel, selectable on
chanels 5,6 or 7

FIFO full, half full, not

empty, scan acquire flag
(sample count) or user
programmable.

Board reset, FIFO flags,
interrupt select and status,
DMA select and status, trigger
source, timer control and
period, sample count load, A/D
enable, MUX auto-sequence,
DSP hold/ack, DPR enbl/dsbl.
1 interrupt, selectable on levels
7,9 thru 12, or 15.

DSP interrupt request to PC or
DMA terminal count from bus.

Serial Port and External
Trigger/Pacer Clock,P1

Two serial channels,
Compatible to 320C30

serial ports. Both scan (Trigger
and A/D sample (Pacer) clocks
are accepted at connector.
Dual-row header.

RS-232-C Serial Port 3 header pins. Uses software

UART.
Operating Temp. Range | 0 °C to +60 °C
Storage Temp. Range -25°C to +85 °C

Humidity
Altitude

10% to 90%, non-condensing
0 to 10,000 feet. Forced
cooling is recommended.

+5V dc at 3.5 Amps maximum
from AT bus.

4.2 x 13.2 inches, compatible
to PC/AT bus.

Power Required

Outline Dimensions

Dual Port Access

CPU Test Port

Local Interrupts

LOCAL MICROCOMPUTER

CPU Type TI TMS 320C30 with internal

DMA.

Local Data Bus 32 bits

CPU Clock Speed 32.000 MHz

Local DMA Controller Internal to 320C30 CPU
Primary Memory 128K x 32 static RAM

(Dual ported to PC/AT)

Expansion Memory 8K x 32 static RAM

Internal DSP Memory Two 1K x 32

Hold mode by control bit or
from PC/AT dynamic hold per
each access.

Supports TI XDS1000
Extended Development
System.

Int 0-3 from PC host request,
A/D FIFO or acquire flags or
optional external interrupt.

Analog Section
Adjustments

Analog Input
Connectors

Trigger Connector

/0 Expansion Port, P2

Memory Expansion Port,
P3

MISCELLANEOUS
Analog Section The MUX-S/H-A/D module is
Modularity socketed for function

interchange.

Offset and gain per channel
for SSH on PC-430A. A single
offset and gain pot is provided
on PC-430B, C, D, and E.
Four miniature threaded
coaxial, type SMA, mounted
on rear slot.

5th SMA for external TTL
trigger.

Dual-row header connector for
320C30 I/0 (unbuffered).
Dual-row header connector
for 320C30 memory
(unbuffered).

For Immediate Assistance, Dial 1-800-233-2765

TECHNICAL NOTES

[1] Resistor-programmed gain from x1 to x100 is available on
PC-430E with increased settling delay at higher gain.

[2] The input impedance of 10 megohms minimum avoids
attentuation errors from external input source resistance.
For many applications, an inline coaxial 50Q shunt,
inserted adjacent to the front connectors, is recommended
to reduce line reflections and standing wave errors.

[3] Allow 20 minutes warmup time to rated specifications for
model PC-430B.

[4] Total throughput includes MUX settling time after changing
the channel address, S/H acquisition time to rated
specifications, A/D conversion and FIFO transfer. Total
throughput is not delayed by host software whenever the
FIFO is not full.

[5] The rates shown for sequential sampling are the maximum
A/D converter start rates and include MUX sequencing and
settling. For example, if four channels of the PC-430C
were scanned, the maximum sample rate on any one
channel would be 2 microseconds X 4 channels = 8
microseconds (125 KHz per channel).

[6] THD test conditions are:

1. Input frequency:
500 KHz (PC-430A)
200 KHz (PC-430B, and PC-430E)
300 KHz (PC-430C)
1 MHz (PC-430D)
2. Generator/filter THD is -90 dB minimum.
3. THD computed by FFT to 5th harmonic.

(V22 4+ V32 4+ V42 4 V52) 05
ViN

THD =20 * log10

4. Inputs are 1/2 full scale. No channel advance.

5. A/D trigger rate:
1.5 MHz (PC-430A)
500 KHz (PC-430B, PC-430C, and PC-430E)
4 MHz (PC-430D)
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PC-430 Software

The PC-430 system has been designed to optimize three
competing objectives:

«Easy to use (no local programming)
*Fast
«Powerful (access to full DSP library)

To achieve these mutually exclusive goals, a high speed
command list form of control is used. The Application Function
Block (AFB) is a short list calling local library functions. No
local programming is needed. The user writes the AFB file with
any text editor and it is then converted on the PC side to an
internal binary form. The converted AFB is then downloaded to
PC-430 Dual Port Ram(DPR) and executed. The AFB is
powerful because of full access to the local DSP library and
because repeating functions may be looped. These loops in
turn may be nested. Loops can run with a loop count or
"forever" until stopped.

Unlike a slow ASCI! interpreter, the AFB runs at the full speed
of the 320C30 DSP with minimal overhead. And to accept fast
A/D's without sample loss, only a fully integrated
hardware/software system will handle the bandwidth. This
hardware system consists of local FIFO A/D memory, local
FIFO interrupts and a local Direct Memory Access (DMA)
controller inside the DSP which runs in background. FIFO
interrupts cause DMA data block transfers while the DSP
continues foreground processing.

Executive Package

The complete Executive Software Package is an integrated
environment for full control of the PGC-430. It includes
programs which run on both the host PC and the PC-430. The
Executive Software Package consists of:

*The AFB ASCII to binary file converter
(AFBCNVRT)

«A small menu shell

+The PC Host Terminate-and-Stay-Resident
(TSR) Driver

»The Executive scheduler, DSP library, boot code,
vectors, and full local PC-430 system.

To use this environment, the user simply converts the AFB text
file to a binary file, downloads this to the PC-430 through the
Driver and retrieves data files.

Software Hierarchy

The relationship between software in the PC host and in the
PC-430 is illustrated in this diagram. Control flows downward
from the user's AFB and A/D data flows upward.

User's AFB
Source File

AFB File Converter

(ASCII to Loadable
Binary)

v

PC-Resident
Driver TSR

Y

PC-430 Resident
Executive AFB
Scheduler

Y

320C30 DSP

Disk A/D Files or
Other Output

PC Buffer Transfers

Driver Interrupts

A/D, FIFO, DMA,
Timer Hardware
Registers

Swapped DPR A/D
Data Buffers

9
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Library Functions

The following functions are downloaded at power up by the
Driver to the PC-430 DPR and form the resident on-board DSP
library. They may be called from the DPR by including them in
the user's downloaded AFB.

A/D Scan Routines

initad Initialize the start channel address.

inittim0 Initialize timer 0

inittim1 Initialize timer 1

inittim2 Initialize timer 2

sadtsc Select internal or external A/D
trigger source.

sadcr Select the A/D internal
conversion rate.

sstr Select the internal scan trigger rate.

sadspc Select the number of A/D samples.

stads Set the total number of A/D
samples under 65K. (For 65K or
greater, refer to the special
techniques.)

sfifoi Enable or disable local FIFO
interrupts.

sadr Enable or disable A/D conversions.

rfifo Reset FIFO.

calad Calibrate A/D single samples.

fifoisr FIFO local interrupt service routine.

scommreg Set A/D command register.

PC-430 1/O Registers

1/0 Address Direction  Function

I/OBASE+0  Write PC Command Register
Read PC Status Register

/0 BASE + 2 Write Memory Base Address
Read Not Used

Command Register
(Write 1/O BASE + 0)
PC Interrupt Level Enable [Bits 2 - 0]
DMA Enable/Disable [Bits 4, 3]

DSP Interrupt Request [Bit 5]

DSP Hold Request

[Bit 6]

DSP Reset/Run [Bit 7]

[Bits 15 - 8 Are Not

Used].

For Immediate Assistance, Dial 1-800-233-2765

DSP Array Routines

fir

iir

linfir

cirfir
windham,
windhan
windrec
windblh
windrco

cfftc

fft

bitrev
twiddle_r
dct
magfft
dbfft

call sine,

call cos

call const

Status Register
(Read I/0O BASE + 0)

Do FIR filter on array with
user-supplied coefficients.

Do IIR filter on array with
user-supplied coefficients.

Convolution on linear array.
Convolution on circular array.

Multiply a Hamming or Hanning
window with signal data array.

Multiply a rectangular window with
a signal data array.

Multiply a Blackman-Harris window
with signal data array.

Multiply a Raised Cosine window
with signal data array.

Do complex Fast Fourier Transform
(FFT) on array.

Do real FFT on array.

Generate complex array of
bit-reversed twiddle factors.

Generate array of twiddles for
real FFT.

Do Discrete Cosine Transform on
array (for signal compression).

Calculate magnitude of real
FFT array.

Performs log10 on FFT array to
prepare data for graphic display.

Generate sine or
cosine arrays.

Fill array with constant.

Bits 5 - 0 and 15 - 8 are not used.
DMA Terminal Count Status [Bit 6]
DSP Hold Acknowledge [Bit 7]

Memory Base Address Register
(Write Only to I/O BASE + 2)
Bits 1, 0 and 15 - 8 are notused.

Memory Enable/Disable [Bit 2]
BASE Address, LA23 - 19 [Bits 7 - 3]
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Array Transcendentals

The 320C30 DSP uses an internal 32-bit floating point format
which is optimized for hardware speed.

ieeedsp Convert IEEE-754 floating point
array to 320 format.

dspieee Convert 320 array to IEEE-754
floating point format.

matadd Doubleword matrix addition
on array.

matmul Doubleword matrix multiplication
on array.

hstgrm Histogram of doubleword array.

int2flt Convert doubleword integer array to
320 floating point.

sign_extend Extends polarity bit from 15 to 31.

Single Variable Transcendentals

sine, cosine, tangent

hyperbolic sine, cosine, tangent
inverse sine, cosine, tangent
square root, powers, exponential
natural logarithm, Base10 logarithm

These functions are available in the Tl "C" compiler library.

Buffer Management

defsbuf, Define single and

defdbuf double buffers.

set ibuf, Setup input and output

set obuf double buffers. Post current buffer
addresses in Exec status area.
Used for non-stop A/D filling without
sample loss.

unrava, Separate one array of sequential

unrav4 multichannel data into two or four
single channel arrays.

concat Compress an array of one A/D

sample per 32-bit longword into an
array of contiguous 16-bit A/D
words. Concat forms a single 32-bit
longword from the 16-bit LSB's of
two longwords. MSB's are
discarded.

switch_buffers  Swap double buffers.

ibuf_ready

ibuf_release

Input buffer transfer handshakes.

Do block transfers within PC-430
local memory between buffers
using buffer numbers.

dprxfer

Do block transfers within PC-430
local memory between absolute
addresses. Overlapped transfers
will preserve data.

addxfer

int2pc Send buffer ready or local timer

interrupt to PC.
PC-resident Driver
The final portion of the full Executive package is the Driver
containing a library of functions to control the PC-430. This is
a Terminate-and-Stay-Resident (TSR) program which is
loaded into the PC Host, and offers a simple menu to control
the PC-430. No programming is required. A brief Help
function is available. Since the Driver remains resident, its
functions may be used through the menu shell or may be
controlled by a user's program after exiting from the Driver.
The Driver functions are:

«Install PC Interrupt Service Routine (ISR) to
respond to PC-430 buffer full flags.

«Initialize the PC interrupt and DMA systems.

* Set the PC-430 extended memory base address
and test memory.

*Download the Exec, library and full local system to
the PC-430 DPR from a system binary file.

*Boot the local PC-430 system and confirm.

* Allocate a PC Host buffer to receive PC-430 data.

» Download a converted AFB file and start execution.

« Collect data to buffer or disk using swapped double
buffer interrupts. (Extended memory block
transfers to a user-defined buffer may also be
called from a user's host program.)

« Stop the AFB and save the PC-430 data buffer
to a file.

*Load and run a user COFF object file.
« Run the Monitor/Debugger.
«Calibrate the A/D. Halt and reset the DSP. Quit to DOS.

« Deallocate Driver TSR
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Resident Debugger/Monitor
For users who prefer more direct control of the PC-430 instead
of the AFB, optional user programs written in Tl "C" or 320C30
assembly language may be run after downloading from the
host. Once debugged, local executable code may be loaded
into a PROM which replaces some of the on-board RAM. Or
the user may simply retain the download method.
An integrated windowed package consisting of the Debugger
(on the PC-430 side) and the Monitor (on the host PC side)
offers the following functions:

»Load TI COFF-format object file.

« Display or modify memory (in hex, decimal integer,
ASCII, or TIIEEE floating point).

« Display or modify CPU registers.

» Disassemble memory.

« View file.

« Set, display, or remove breakpoints.

«Go from address until optional breakpoint.
« Single Step DSP, Halt/reset DSP, Block fill.
+ Shell out to DOS, Quit to DOS.

AFB Source File Format

The AFB source format uses symbolic names for internal
PC-430 library functions. The C-like file may be written in free
form with the user's choice of loop nesting indentation, skipped
lines, etc. Comments after the function name delimiter are
ignored. After the user writes the AFB, the AFBCNVRT file
converter prepares a binary output file which is subsequently
downloaded through the Driver for execution.

For Immediate Assistance, Dial 1-800-233-2765

DEFDBUF,
0xO0L,
0x400L,
0x200L,

DEFSBUF,
ox2L,
0x100L,
0x100L,

TWIDDLER,
0x2L,

BEGIN,
FOREVER

CALL_SINE,
0x00000000L,
0x00000020L,

FFT,
0xO0L,
0x200L,
0x9L,
Oox2L,

MAGFFT,
0xOL,
0x200L,

DSPIEEE,
0x0L,
0x100L,

SET_OBUF,
0ox0L,
0x100L,

END

Here is an AFB example which defines buffers, generates a
sine wave, then prepares an FFT array for floating point output:

;function to define double buffer
;starting buffer number

;buffer length

;alignment

;define single buffer
;buffer number
;buffer length
;alignment

;generate twiddle factors
;buffer number 2

;begin flag
;-1 =loop forever flag

fill buffer with sine array
;buffer number 0
;period of the sine wave

;do FFT on buffer

;buffer number 0

;number of points

;Log 2 of number of points
;buffer for twiddle factors

;take magnitude of FFT data
;buffer number 0
;FFT size

;convert to IEEE format

;buffer number 0

;buffer length

;signal to PC that buffer is ready
;buffer 0

;buffer length

;end flag for this loop
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PC-430 Host
System Architecture

When the PC-430 is fully installed, the host PC memory map
contains the resident library, the Interrupt Service Routine, a
small menu program and the PC-430's dual port RAM. These
systems all work together to provide fast disk or buffer
transfers of DSP'd A/D data. The entire system is controlled by

simple user-written command files.

High Speed A/D Data Compression For
Communications Link Transmission

Capture of high frequency multi-channel A/D data requires
huge memory arrays. Retransmission of that data in real time
with limited-bandwidth communications links needs reduction
of data on the fly. Using the PC-430's resident functions, raw
A/D data may be compressed before assembling in link
packets.

130
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PC-430 Host System Architecture

{1

Analog
Inputs

DCT Data Compression

Optional data transfers to
extended memory or RAM
disk
512Kb Dual Port RAM
PC-430 mapped in extended
L[ MUX, sH, 512Kb memory (100000h or
AD DPR above)
)
Butter Full
Interrupt DOS, ete.
Menu program to
\ execute list
MENU and save data to disk.
User's AFB
Command List RESLIB | Resident Driver
/ > Tsm Library of PC-430
functions.
> 430.ISR
Saved \
Output Files PC-430 interrupt
Service Routine
430
| VECTOR
DSP 000000h
Graphics
Qutput Host PC Memory Map

Memory Base Address

Command/Status

/O Registers

Local Area Network

LAN Transceiver

Block Transfer
Interrupts
Output Communication
Circular Data Link
Buffer

High Speed A/D Data Compression for Data Link Transmission
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Phased Array

Spectral Mapper/tracker

The PC-430's unique simultaneous sample/hold facility al- bearings of those signals. By reference to a table of spec-
lows signals to be captured without phase errors. The on- tral signatures, distant emitters may then be tracked while
board DSP library then provides functions to compute the other frequencies are rejected. The resulting output arrays
spectral content of coherent signals. Cross-channel may be plotted by the host PC's color graphics system.

phase delay comparison may then determine the relative

Q@
I

MUX

SH A/D

AMPLITUDE

DsP

Coherent Signal Field Sensor Array  Simultaneous Sampling Acoustic Signature Map

Phased Array Spectral Mapper/Tracker

ORDERING GUIDE
FIFO Size Sample Rate Simulitaneous
Model A/DBits (Samples) Channels Single Channel Sample/Hold PGA
PC-430A1 12 1K 4 1.5 MHz 4 channels x1,x10
A2 4K
PC-430B1 14 1K 4 500 KHz none none
B2 4K
PC-430C1 12 1K 4 1 MHz none none
Cc2 4K
PC-430D1 12 1K 1 4 MHz none none
) D2 4K
PC-430E1 12 1K 16S/8D 250 KHz (scan) none x1 to x100
E2 4K 500 KHz (1 channel) (Resistor select)
Each board is power-cycle burned-in, tested and calibrated. All models include a user’s manual. The warranty period is
one year.
Software:

PC-430EXEC Executive, driver, and command converter program, 3.5" and 5.25" MS-DOS disks
PC-430BUG Monitor/Debugger, MS-DOS disks

Contact Datel about fully integrated control/store/display software.

61-7342340 SMA male to BNC male coaxial cable, 1 meter length (1 cable required per channel)

For Immediate Assistance, Dial 1-800-233-2765 131



Contact DATEL for:

Power Supplies

Data Conversion Components

Data Acquisition & Control Boards

Panel Meters, Printers, & Calibrators

Dial
1-800-233-2765
for
Immediate Assistance
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Data Acquisition
Board Products
Summary Tables
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MULTIBUS |

A/D AD - In/Out D/A D/A
Model Channels Resolution A/D Speed PGA Ranges Channels Resolution Notes
ST-702 8 D Isolated 13 Bits 33 ms x50, x100 5V None -- Direct thermocouple
1KV Down to 50 mV connections, on board
linearize and CJC
ST-711 32S/16D 12 Bits 20 ps x1tox1 K 5V, 10V 2(732) 12 Bits On board start timer,
ST-732 Software Down to 50 mV Interrupt
ST-703 None -- -- .- 2.5V to 10V 4 |solated 12 Bits 350V Isolation per channel
41020 mA
ST-724 None -- -- -- 5V, 10V 4 12 Bits
410 20°'mA
ST-728 None .- -- -- 5V, 10V 40r8 12 Bits
41020 mA
ST-716 None -- -- -- 5V, 10V 4or8 16 Bits
ST-705 8D 13 Bits 33 ms x1 to x200 4v None -- RS-232 subsystem and
Down to 20 mV CPU, Direct thermocouple
connection, linearize, CJC
ST-519 TTL -- -- -- TTL -~ .- 72 TTL lines, In/Out,
discrete /O Interrupt
AD AD AD Prog. Gain - In/Out D/A D/A
Model Channels  Resolution Speed Amplifier Ranges Channels Resolution Notes
pcatap  ASEWSIMUL o 15MHz  x1orxio 5V, 10V, 1 12 8its
sampling 1V
4K-sample FIFO
-PC:414B “4SE 14Bits 500 KHz 5V, 10V 1 12Bits  memory, analog trigger,
PC-414C 4SE 12Bits 1 MHz 5V, 10V 1 12pits  Pavallel dataport,
counter/timer, DMA
PC-414D 1SE 12 Bits 4 MHz v 1 12 Bits Vectored interrupt
PC-414E 16 SE 12 Bits 400 KHz  x1tox100 10V to 100 mV 1 12 Bits
4 SE w/simul . 5V, 10V,
PC-430A . 12 Bits 1.5 MHz x1 or x10 ) > None
sampling v Local 32 MHZ 320C30
) DSP, 512K memory,DMA
PC-430B 4 SE 14 Bits 500 KHz 5V, 10V None Fast "no prgmg"
PC-430C 4SE 12 Bits 1 MHz 5V, 10V None command executive,
DSP library,
PC-430D 1SE 12 Bits 4 MHz Vv None Vectored interrupt
PC-430E 16 SE 12 Bits 400 KHz  x1tox100 10V to 100 mV None
4 Monitor ] 0to 15V 2 Isolated, .
PC-462 Channels 12 Bits 25 KHz or 5V, 10W Vor | mode 12 Bits Programmable power DAC
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VMEBUS A/D - D/A BOARDS

A/D AD A/D Prog. Gain In/Out D/A D/A
Model Channels Resolution Speed Amplifier Ranges Channels Resolution Notes
DVME-601A 12 Bits 20 us
68010 CPU
DVME-601B 165/8D 12 Bits 4 us 256K memory
" DVME-60IC | Expandable 16 Bits 35pus x1 to x1K 5, 10v None hS-232, 5. TTL VO
to 256 down to 50 mV Counter/Timers
DVME-601D 16 Bits 400 ms "No prgmg" Command Exec.
~ ovwEe0iE | o | 2w Vectred ntrr
DVME-611/612A 12 Bits 20 ps
DVME-611/612B 12 Bits 4 ps
DVME-611/612C | 32S/16D | 16Bits 35pus | x1tox128 5V, 10V 2(612) | 12Bits | Short//O
—————— | Expandable - Software down to 50 mV SA:16,SD:16
DVME-611/§1 2D t0 256 16 Bits 400 ms Pgmble Vectored interrupt
DVMESTIT2E | 28is | 24
DVME-611/612F 14 Bits 4 s
16S/8D 81in/8 Out TTL,
14- 1ov g
DVME-613 Isolated 1231.? 16 40 us x1to x100 dovi1vio go mv None SA:24,SD:16
500V s Start timer, interrupt
2510 10V . SA:16,SD:16
DVME-624 None - - 41020 mA 4 Isolated 12 Bits 350V Isolation
DVME-626 None 5V, 10V 6 16 Bits SA:16,SD:16
2.5t0 10V " . .
DVME-628 None 41020 MA 8 12 Bits SA:16,SD:16
Slave MUX 6 us 5V, 10V Slave input expander
DVME-641 828M6D | “hoard | Setting 41020 mA 10601, 611,612
DVME-643 8D Isolated Slave MUX 25 ms x50, X100 5V Slave input expander
board Settling Down to 50 mV to 601,611,612
Slave MUX 6 pus Simultaneous Sample/Hold
DVME-645 165/8D board Settling Sv. 1ov Expander to 601, 611, 612
DVME-614A | 4 Simul. S/H 12 Bits 1.5 MHz x1or x10 1V, 5V, 10V
4K-sample FIFO memory
DVME-614B 48 14 Bits 500 KHz 5V, 10V Analog trigger
. " Parallei data port
DVME-614C 48 12 Bits 1 MHz 5V, 10V 1 12 Bits Sample counter/timer
DVME-614D 18 12 Bits 4 MHz 5V, 10V Simultaneous sampling
Vectored interrupt
DVME-614E 16S 12 Bits 400 KHz x1tox100 | 1,5, 10V, 100mV i
DVME-630A 4 Simul. S/IH 12 Bits 1.5 MHz x1or x10 1V, 5V, 10V
DVME-6308 48 14Bits | 500 KHz 5V, 10V Local 32 MHz 320C30
DSP, 512 K Memory,
DVME-630C 4S8 12 Bits 1MHz - 5V, 10V None - Fast "no prgmg" command
DVME-630D 1s 12Bits | 4MHz 5V, 10V Executive, Interrupt
DSP library
DVME-630E 168 12 Bits 400 KHz x1tox100 | 1,5, 10V, 100mV
DVME-622 None 5V, 10V 18Simul. | y5pits | 3ps settiing per channel
! Update
5V, 10V Power DAC's, voltage
DVME-621 None @ 100 mA 4isolated | 12 Bits or current mode, active
or 160 mA drivers, 500V isolation

For Immediate Assistance, Dial 1-800-233-2765 135



Contact DATEL for:

Power Supplies

Data Conversion Components

Data Acquisition & Control Boards

Panel Meters, Printers, & Calibrators

Dial
1-800-233-2765
for
Immediate Assistance
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Advanced
Technology

A/D Conversion
Components
Summary Tables
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SAMPLING A/D CONVERTERS

Resolution Throughput Linearity Power

Model (Bits) (MHz2) Error (Max) Watts (Max) Case
ADC-HS12B 12 0.066 +3/4 LSB 1.8 32-Pin DIP
ADS-111 12 0.500 +3/4 LSB 1.8 24-Pin DIP
ADS-112 12 1.0 +3/4 LSB 1.7 24-Pin DIP
ADS-193 12 1.0 +3/4 LSB 1.7 40-Pin DIP
ADS-21PC 12 1.3 +1LSB 25 46-Pin DIP
ADS-132 12 2.0 +3/4 LSB 3.2 32-Pin DIP
Preliminary ~ ADS-117 12 2.0 +3/4 LSB 1.8 24-Pin DIP
&) Preliminary ~ ADS-118 12 5.0 +1LSB 25 24-Pin DIP
w ADS-131 12 5.0 +1LSB 4.0 40-Pin DIP
E ADS-130 12 10.0 +1LSB 42 40-Pin DIP
U>J Advanced ADS-120 12 20.0 +1LSB 4.2 40-Pin DIP
=z ADS-924 14 0.300 +1LSB 1.8 24-Pin DIP
8 ADS-928 14 0.500 +3/4 LSB 3.4 32-Pin DIP
Preliminary ~ -ADS-941 14 1.0 +3/4 LSB 33 32-Pin DIP
Preliminary ~ ADS-942 14 2.0 +1LSB 34 32-Pin DIP
Advanced ADS-944 14 5.0 +1LSB 34 40-Pin DIP
Advanced ADS-945 14 10.0 +1LSB 42 40-Pin DIP
Advanced ADS-976 16 0.200 +21SB 1.8 32-Pin DIP
Preliminary ~ ADS-930 16 0.500 +11/2LSB 24 40-Pin DIP

SAMPLING ANALOG-TO-DIG!TAL
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A/D CONVERTERS

Resolution Conversion Linearity Power

Model (Bits) Time (psec) Error (Watts) Case
ADC207 7 0050 #12LSB 025  18PnDIP
~ Apoc2zs 8 0040  £12LSB 125  24PinDIP
ADC-208 8 0050  +34LSB 060 24-Pin DIP
ADC-304 8 0.050 +1/2LSB 0.39 28-Pin DIP
New ADCS30 12 0350 +3/4LSB 210 32PinDIP
ADC-500 12 o050  +1LSB 1.70 32-Pin DIP
B ~ ADC505 12 0550 HLSB 170 32.Pin DIP
ADC-508 12 0.700 +1LSB 1.70 32-Pin DIP
ADC-520 12 0.800 +1/21SB 160 32-Pin DIP
ADC-521 12 0.800 +1/2LSB 160 32-Pin DIP
 mpcstt 12 10 $341SB 125 24-Pin DIP 4
ADC-HZ12B 2 8 +1/2 LSB 45 32PnDP E
ADC-HX12B 12 20 +1/2LSB 15 32-Pin DIP o
ADC-HC12B 12 300  +12LSB 017 32-Pin DIP g
ADC-908 14 10 +1/2LSB 2.70 32-Pin DIP b4
ADC-914 14 24 +11SB 120 24-Pin DIP 8
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D/A CONVERTERS

Resolution Settling Linearity Power

Model (Bits) Time Error (Watts) Case

DAC-HF8 8 25ns +1/2 LSB 0.750 24-Pin DIP
DAC-HF10 10 25ns +1/2 LSB 0.900 24-Pin DIP
DAC-HF12 12 50 ns +1/2 LSB 0.900 24-Pin DIP
DAC-HK12 12 3ps +1/2LSB 0.700 24-Pin DIP
DAC-HZ12 12 3 s +1/2 LSB 0.390 24-Pin DIP
DAC-HP16 16 15 ps +0.003% FSR 0.600 24-Pin DIP

CONVERTERS

)
(@)
—
<
p=a
T
O]
iy
|
<
L
o
(]

140 DATEL, inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356



SAMPLE HOLD AMPLIFIERS

Linearity Acquisition  Aperture Aperture Bandwidth Hold Mode

Model (%) Time Delay Jitter (MH2z) Droop Case
SHM-HU 0.1 25 ns 6ns 10 ps 50 50 pVips 24-Pin DIP
SHM-7 0.1 40 ns 3ns 10 ps 40 100 pV/us 24-Pin DIP
SHM 40 0.1 40 ns 3ns 10 ps 40 100 pV/ps 24-Pin DIP
SHM-6 0.02 2 ps 20 ns 2ns s 10pVips  32-PinDIP
New SHM-43 0.01 35ns 5ns 1ps 150 5 pVipus 24-Pin DIP
New SHM-49 0.01 140 ns 6ns 15 ps 16 1 pVips 8-Pin DIP
SHM-45 0.01 200 ns 6ns  +50ps 16 0.5 pV/ps 24-Pin DIP
SHM-4860 0.01 200 ns 6ns +50 ps 16 0.5 pV/ps 24-Pin DIP
SHM-30 0.01 500 ns -25ns 0.1ns 4.5 0.01 pV/us 14-Pin DIP
SHM-20 0.01 1ps 30 ns tns 2 0.8 pV/ps 14-Pin DIP
SHM-91 0.003 2yps 15ns 300 ps 2 5 pVips 24-Pin DIP
New SHM-945 0.0004 500 ns 5ns 10 ps 12 0.5 pVius 24-Pin DIP
Advanced MSH-840* 0.01 750 ns 6ns +1ns 1 1 uVips 32-Pin DIP

* QUAD Simultaneous Sample-Hold with 4-Channel Multiplexer

AMPLIFIERS
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HYBRID DATA ACQUISITION SYSTEMS

Resolution Throughput Linearity Power
Model (Bits) (KHz) Error (Max) (Watts Max)  Channels Case
HDAS-16 12 50 +3/4 LSB 1.75 16 SE 62-Pin
HDAS-8 12 50 +3/4 LSB 1.75 8 DE 62-Pin
HDAS-75 12 75 +3/4 LSB 0.7 8 SE 40-Pin DIP
HDAS-76 12 75 +3/4 LSB 0.7 4 DE 40-Pin DIP
HDAS-534 12 250 +3/4 L.SB 3.0 4 DE 40-Pin DIP
HDAS-538 12 250 +3/4 LSB 3.0 8 SE 40-PIN DIP
HDAS-524 12 400 +3/4 LSB 3.0 4 DE 40-Pin DIP
HDAS-528 12 400 +3/4 LSB 3.0 8 SE 40-Pin DIP
Preliminary HDAS-950 16 100 +1/2 LSB @ 14 BITS 14 8 SE 40-Pin DIP
Preliminary HDAS-951 16 100 +1/2LSB @ 14 BITS 14 4 DE 40-Pin DIP
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MULTIPLEXERS

Settling Time Access Input Power
Model Channels 20V to 0.01% Time Range (Watts) Case
MXD-409 4D 3us 500 ns +15V 0.105 16-Pin DIP
MX-808 8 SE 3ps 500 ns +15V 0.105 16-Pin DIP
MXD-807 8D 3ps 500 ns +15V 0.105 28-Pin DIP
MX-1606 16 SE 3ps 500 ns +15V 0.105 28-Pin DIP
MVD-409 4D 28ps 350 ns +15V 0.055 16-Pin DIP
MV-808 8 SE 28ps 350 ns +15V 0.055 16-Pin DIP
MVD-807 8D 2.4ps 300 ns +15V 0.105 28-Pin DIP
MV-1606 16 SE 24 ps 300 ns +15V 0.105 28-Pin DIP
MX-818C 8 SE/4D 800 ns 125 ns +15V 0.540 18-Pin DIP
MX-1616C 16 SE/8 D 800 ns 150 ns +15V 0.900 28-Pin DIP
New MX-826 8SE 200 ns 70ns +105V 0.395 24-Pin DIP
New MX-850 4 SE 50 ns 20 ns +10V 0.250 14-Pin DIP

ANALOG MULTIPLEXERS
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OPERATIONAL AMPLIFIERS

DC Open Settling Gain

Loop Gain Time Slew Rate Bandwidth
Model (VIV) (usec) (V/usec) (MHz) Case
AM-500 10° 200 ns/0.01% 1000 100 14-Pin DIP
AM-1435 10° 70 ns/0.01% 300 1000 14-Pin DIP

INSTRUMENTATION AMPLIFIERS

Gain Settling
Model Range Time Case
AM-551 1 to 1000 2 ps/0.01% 16-Pin DIP

9]

o RESISTOR TUNEABLE OSCILLATORS

w

w Frequency

= Model Range Accuracy Case
% ROJ-20 20 Hz to 20 KHz 0.5% @ 1 KHz 24-pin DIP
< ROJ-1K 1KHz to 100 KHz 0.5% @ 10 KHz 24-pin DIP
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TUNABLE ACTIVE FILTERS

Frequency
Low High Band Band Rolloff Cutoff Filter

Model Poles Pass Pass Pass Reject (dB/Oct) Range (FC) Type Gain Case

FLT-DL41* 4 * 30 100 to 400KHz CA +1 32 DIP

FLT-DL42* 4 * 30 250 to 1000 KHz CA +1 32D0DIP

FLT-DLS51* 5 * 50 120 to 470 KHz CA +1 32 DIP

FLT-DL52* 5 * 50 300 to 1200KHz CA +1 32 DIP

FLT-DL41/DL51§ * 7 * 50 " 7100 to 400KHz CA +1 2-32 DIP

FLT-DL42/DL52 § * 7 * 50 0.25 to 1.0MHz CA +1 2-320DIP

FLT-Ct 7 * 52 78 Hz-20 KHz CH 1,2,4,8 32 DIP

FLJ-DC 2 * * . * 12 1 Hz-159 KHz BU,CH,BE 1~10 40 QDIP

FLJ-D1 2 * 3 3 . 12 1 Hz-1.599 KHz BU 1~10 40 QDIP

FLJ-D2 2 * 3 . 3 12 100 Hz159.9 KHz BU 1~10 40 QDIP

FLJ-D5LA1 5 * 60 10 Hz-2 KHz CA 0£0.3 dB max 40 QDIP

FLJ-D5LA2 5 3 60 100 Hz-20 KHz CA 0 £0.3 dB max 40 QDIP

FLJ-D6LAt 6 . 80 10 Hz-2 KHz CA 0+0.3 dB max 40 QDIP

FLJ-D6LA2 6 * 80 100 Hz-20 KHz CA 0£0.3 dB max 40 QDIP

FLJ-VB 2 4 12 200Hz-20KHz BU +1dB 40 QDIP

FLJ-VH 4 * 24 20Hz-20KHz BU +0.5dB 40 QDIP

FLJ-VL 4 * 24 100Hz-100KHz BU +0.5dB 40 QDIP

FLJ-R3BA1 3 + — 10Hz-2KHz CA 0 +1dB max 40 QDIP

FLJ-R3BA2 3 * — 100Hz-20KHz CA 0 +1dB max 40 QDIP

FLJ-RBLA1 8 * 135 10Hz-2KHz CA 0 +0.1dB max 40 QDIP

FLJ-R8LA2 8 * 135 100Hz-20KHz CA 0 +0.1dB max 40 QDIP m

FLJ-R8LB1 8 * 100 10Hz-2KHz CA 0 0.1dB max 40 QDIP o

FLJ-R8LB2 8 * 100 100Hz-20KHz CA 0 +0.1dB max 40 QDIP L
7FLJ-UR1BA1 1 — 40Hz-1.6KHz BU 0+1dB 20 SIP l-_l_

FLJ-UR2BA1 2 * -- 40Hz-1.6KHz BU 0+1dB 20 SIP —

FLJ-UR2EA1 2 * — 40Hz-1.6KHz BU 0x0.3dB 20 SIP w

FLJ-UR2LH1 2 3 * 12 40Hz-1.6KHz BU 0 +0.3dB 20 SIP

FLJ-UR4HA1 4 * 24 40Hz-1.6KHz BU 0 +1dB 20 SIP L

FLJ-UR4HB1 4 * 42 40Hz-1.6KHz CH 0 +1dB 20 SIP Z

FLJ-UR4LA1 4 * 24 40Hz-1.6KHz BU 0 +0.3dB 20 SIP -

FLJ-URALB1 4 * 42 40Hz-1.6KHz CH 010.3dB 20 SIP O

FLJ-UR1BA2 1 . — 400Hz-10KHz BU 0 +1dB 20 SIP <

FLJ-UR2BA2 2 3 -- 400Hz-10KHz BU 0+1dB 20 SIP

FLJ-UR2EA2 2 3 — 400Hz-10KHz BU 010.3dB 20 SIP

FLJ-UR2LH2 2 * * 12 400Hz-20KHz BU 0 +0.3dB 20 SIP

FLJ-UR4HA2 4 * 24 400Hz-5KHz BU 0 +1dB 20 SiP

FLJ-UR4HB2 4 3 42 400Hz-5KHz CH 0x1dB 20 SIP

FLJ-UR4LA2 4 ¢ 24 400Hz-20KHz BU 0 £0.3dB 20 SIP

FLJ-UR4LB2 4 * 42 400Hz-20KHz CH 0 +0.3dB 20 SIP

FLT-U2 2 * ¢ * 12 0.001Hz-200KHz ~ BU,CH,BE,CA 0.1-1000 16 DIP

BU = Butterworth  BE = Bessel All Filters operate over the commercial temperature range -20°C to +70°

CH = Chebyshev  CA = Cauer/Elliptical Model FLT-U2 also operates at -55°C to +125°C

§ Cascaded Pair  * Preliminary
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PROCESS MONITORS/CONTROLLERS

DATEL designs and manufactures a complete line of
Process Monitors/Controllers supporting Thermocouples,
RTDs, Strain Gages, and Voltage/Current signal inputs.
These low cost units contain such features as built-in
RS-232 serial port, user-selectable setpoint outputs (up
to 4 discrete and 1 optional Analog), built-in configura-
tion and setup command set, fully isolated inputs (to
1500 Volts, typ.) and a six-character, 14-segment vac-
uum fluorescent display (blue-green). Each model may
be configured and operated from either the front panel
or via the serial port. For reliability, accuracy, and low
price, DATEL’s PM-5000 Series Process Monitors/
Controllers are simply the best.

1  —
PM-50 0-1 0

INPUTS

H |1 |—- Thermocouple types J,K, T, S, B, E, N,R
RTD/Thermistor.

H [— |—— Strain Gage

H 1 L Voltage/Current

® N O O»;
T

COMMUNICATIONS MODE
0 +— }|—— RS-232-C (Standard)

ANALOG INPUT
0 |—— None
111 [ Oneoutput (0-10V/4-20 mA)

POWER
| 115VAC
| 230VAC
100VAC
| +5Vdc

[ Ocm>
{
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PANEL MOUNT THERMAL PRINTERS

input Power
Model Columns Interface (Note 1) Character Set Case Special Features
Numeric
DPP-Q7 7 BCD 115/230 VAC (decimal or hex) A Simple DATEL DPM interface
plus sign

APP-20A1 20 Parallel 115/230 VAC 96 char ASCII A Inverted, tall character options
APP-20D1 20 Paralle! +12 Vdc 96 char ASClI A Inverted, tall character options
APP-A20A21 20 RS-232/20 mA loop 115/230 VAC 96 char ASCII A Inverted, tall, condensed
APP-A20D21 20 RS-232/20 mA loop +12 Vdc 96 char ASCII A character options
APP-20A3 20 |EEE-488 115/230 VAC 96 char ASCII A Inverted, tall character options
MPP-20A 20 RS-232/Parallel 115 VAC 127 char ASClI A
MPP-20D 20 RS-232/Parallel A2 Vde 127 char ASCII A g;:ii:::::;:zamed
MPP-20E 20 RS-232/Parallel 230 VAC 127 char ASCIt A
APP-48A1 48 Parallel 115 VAC 192 char ASClI B Inverted character options
APP-48A2 48 RS-232 115/230 VAC 192 char ASCll B Inverted character options
APP-48D2 48 RS-232 +12 Vdc 192 char ASClI B Inverted character options
APP-48A3 48 |EEE-488 115/230 VAC 192 char ASCII B Inverted character options
APP-48D3 48 IEEE-488 +12 Vdc 192 char ASCII B Inverted character options
APP-M20A1 20 Parallel 115/230 VAC 96 char ASCII [}
APP-M20A21 20 RS-282 115/230 VAC 96 char ASCII c Hardened for shock, vibration
APP-M20D21 20 RS-232 +12 Vdc 96 char ASCII C and humidity (mobile)
APP-M48D1 48 Parallel +12 Vdc 192 char ASCII D
APP-M48D2 48 RS-232 +12 Vdc 192 char ASCII D

8 International Character Sets

G';IE?ZZ 42 Serial/Parallel 1(155(;3:8 ::)C 256 char ASCH E ngf:\;lgsU(ss;aophrxcs, 200 Line
CHARACTERS AVAILABLE

NOTE 1. 100 VAC versions available for most models ("J" version); European line cords also available ("E" version). Consult factory.

CASES

A =4.44"W x 2.76"H x 8.00"D
B =8.20"W x 2.84"H x 8.14"D
C =5.36"W x 3.74"H x 8.00"D (Including mobife-mount brackets)

D =9.25"W x 3.25"H x 10.44"D (Including mobile-mount brackets)
E =8.20"W x 2.84"H x 10.50"D

For Immediate Assistance, Dial 1-800-233-2765
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DIGITAL PANEL METERS

Model Power Std. input . Features
DM-3100L-1 +5Vdc +2Vdc Short Depth Case
DM3100N-1 +5Vdc +2Vdc Provisions for 4-20 mA input
DM-3101-1 +5Vdc +2Vdc High Intensity Display
3.5 Digit LED DM3103-1 +5Vdc +2Vdc High Intensity Display
DM-31-1 +5Vdc +2Vdc Low Cost - Uncased
DM-3100B-1 115/230VAC +2Vdc Short Depth Case
DM3104-1 115/230VAC +2Vdc High Intensity Display
DM-9115-1 115/230VAC 2vde NEMA 12 (Vibration Std)
DM-4101N-1 +5Vdc +2Vdc High Intensity Display
DM-9200-1 +5Vdc +2Vdc NEMA 12 (Vibration Standard)
DM-4100D-1 +5Vdc +2Vdc High Speed Sampling Serial/ParallelBCD Output
4.5 Digit LED DM-4101D-1 +5Vdc +2Vdc High Intensity Display Serial/Parallel BCD Output
DM-4101L-1 +5Vdc +2Vdc Serial BCD Output
DM-4200-1 +5Vdc +2Vdc Serial BCD Output
DM-9215-1 115/230VAC +2Vdc NEMA 12 (Vibration)
DM-3100U-1 +5/9Vdc +2Vdc Units Display (Batt. Pwr.)
DM-3100X-1 +5/9vdc +2Vdc Battery Powered
3.5 Digit LCD DM-3102A +5Vdc +2Vdc Units Display Autoranging (200 mV - 200V)
DM-LX3-1 +5Vdc +2Vdc Low Cost - Uncased
DM-3100U2 115VAC +2Vdc Units Display
4.5 Digit LCD DM-4105-1 +5Vdc +2Vdc Serial BCD OUT (Batt. Pwr.)
Other Digital DBM-20 +5Vdc Adjustable 20 Segment LED Bar Graph w/ TTL Outputs
Panel Products PC6 +6Vdc 10 MHz Counter/Timer

NOTE: Input range kits are available for all DM-3100, 4100, and 9000 Series DPMs
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Power Converter Worksheet/Request for Quote

{Please XEROX this form for FAX or MAIL Requests)

| CUSTOMER INFORMATION]|

DATE NAME
COMPANY

STREET

MS

CITY

STATE

ZIP CODE

TELEPHONE

FAX #

For New Applications, Use This Section:

OUTPUT (V/A): INPUT (V): QUANTITY PRICE
For Existing Applications, Use This Section:
MODEL #: MANUFACTURER: QUANTITY: PRICE: DELIVERY:

Application/Special Requirements:

DATEL, Inc.

11 Cabot Boulevard

Mansfield, MA 02048-1194

TEL (508) 339-3000
FAX (508) 339-6356

For Immediate Assistance,

Dial 1-800-233-2765




GENERAL DISCLAIMER

DATEL Inc. reserves the right to make changes to its products and their specifications at any time,
without prior notice to anyone.

DATEL Inc. has made every effort to ensure accuracy of the information contained in this databook,
but can assume no responsibility for inadvertent errors, omissions, or subsequent changes.

DATEL Inc. does not assume any responsibility for the use of any circuitry or other information de-
scribed within this databook, and further, makes no representations of any kind that the circuitry and
information described herein is free of infringement of any intellectual property right or any other right
of third parties. No express or implied license of any DATEL Inc. intellectual property right is granted
by implication or otherwise.

LIFE SUPPORT AND NUCLEAR FACILITY APPLICATIONS POLICY

DATEL Inc. products are not for and should not be used within life support systems or nuclear facility
applications without the specific written consent of DATEL Inc.

A Life Support system is a product or system intended to support or sustain life and which if it fails
can be reasonably expected to result in‘significant persenal injury or death. Nuclear Facility applica-
tions are defined as any application involving a nuclear reactor or any facility involved in any way
with the handling or processing of radioactive materials and in which the:failure of equipment in any
way could reasonably result in harm to life, property or the enviroment.
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