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SERIES 1P235/230 INDUSTRIAL I/O PACK 16-BIT HIGH DENSITY ANALOG OUTPUT MODULE
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5.0 SERVICE AND REPAIR 15 fp
The information contained in this manual is m:u.mmoﬂ to n—dmﬂ—@m SERVICE AND REPAIR ASSISTANCE.......cccccoecveceecenaee 15 t\
without notice. Acromag, Inc. makes no warranty of any kind with PRELIMINARY SERVICE PROCEDURE..........ccceccoeemeenus 16
regard 8 this material, mzm_mam:m, but not limited 8.. the implied 6.0 SPECIFICATIONS 16
warranties of merchantability and fitness for a particular purpose. GENERAL SPECIFICATIONS 16
Further, >oz.v3mm_ Inc. assumes ho qo&nozm__u___@ for any errors that ANALOG OUTPUT 16
may appear in this manual and makes no commitment to update, or INDUSTRIAL /O PACK COMPLIANCE..........ccooovvemmnnnnnn. 17
keep current, the information contained in this manual. No part of APPENDIX 18
i.m Smm_cm_ may be copied or reproduced in any form, without the CABLE: MODEL 5025.551 18
prior written consent of Acromag, Inc. TERMINATION PANEL: MODEL 5025-552.................... 18
TRANSITION MODULE: MODEL TRANS-GP................. 18
Table of Contents Page
1.0 GENERAL INFORMATION 2 DRAWINGS Page £
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SERIES 1P235/230 INDUSTRIAL 1/0 PACK 16-BIT HIGH DENSITY ANALOG OUTPUT MODULE

—

SN

It is a double-height (6U), single-slot module with front panel CARD CAGE CONSIDERATIONS

Ny

hardware adhering to the VMEbus mechanical dimensions,
except for shorter printed circuit board depth. It connects to
Acromag Termination Panel 5025-552 from the rear of the card
cage, and to AVMES630/9660 boards within the card cage, via
flat 50-pin ribbon cable (cable Model 5025-551-X).

INDUSTRIAL /O PACK SOFTWARE LIBRARY

Acromag provides an Industrial I/O Pack Software Library
diskette (Model IPSW-LIB-M03, MSDOS format) to simplify
communication with the board. Example software functions are
provided for both VMEbus and ISA bus (PC/AT) applications. All
functions are written in the “C” programming language and can be
linked to your application. For more details, refer to the
“README.TXT" file in the root directory on the diskette and the
“INFO235.TXT" or “INFO230.TXT" file in the appropriate “IP235" or
“IP230" subdirectory ““WVMEIP" or “\PCIP”, according to your carrier.

INDUSTRIAL. VO PACK OLE CONTROL SOFTWARE

Acromag provides a software diskette of Industrial /O Pack
Object Linking and Embedding (OLE) drivers for Windows 95 and
Windows NT compatible application programs (Model IPSW-DVR-
OLE-PC, MSDOS format). This software provides individual drivers
that allow Acromag /O Packs and our personal computer carriers to
be easily integrated into Windows application programs, such as
Visual C++, Visual Basic, etc. The OLE controls provide a high-
level interface to Acromag /O Packs, eliminating the need to
perform low-level reads/writes of registers, and the writing of
interrupt handlers—all the complicated details of programming are
handled by the OLE controls. These functions are intended for use
in conjunction with an Acromag personal computer carrier and
consist of a Carrier Configuration Program, and carrier OLE control,
and an OLE control for each Acromag I/O Pack model.

2.0 PREPARATION FOR USE

UNPACKING AND INSPECTION

Upon receipt of this product, Inspect the shipping carton for
evidence of mishandling during transit. [f the shipping carton is
badly damaged or water stained, request that the carrier's agent be
present when the carton is opened. If the carrier's agent is absent
when the carton is opened and the contents of the carton are
damaged, keep the carton and packing material for the agent's
inspection.

For repairs to a product damaged in shipment, refer to the
Acromag Service Policy to obtain return instructions. It is suggested
that salvageable shipping cartons and packing material be saved for
future use in the event the product must be shipped.

This board is physically protected with
packing material and electrically
protected with an anti-static bag during
shipment. However, it is recommended
that the board be visually inspected for
evidence of mishandling prior to applying

",

Y

power.
mﬂwamm%mazaﬂ_ﬁ The board utilizes static sensitive
DO NOT SHIP DR STORE NEAR STRONG components and should O_.__< be handled

ELECTROSTATIC, ELECTROMAGNETIC
\MAGNETIC OR RAGIOACTWVE -FIELDS )

at a static-safe workstation.

Refer to the specifications for loading and power requirements.
Be sure that the system power supplies are able to accommodate
the power requirements of the carrier board, plus the installed IP
modules, within the voltage tolerances specified.

The dense packing of the IP modules to the carrier board
restricts air flow within the card cage and is cause for concern.
Adequate air circulation must be provided to prevent a temperature
rise above the maximum operating temperature and to prolong the
life of the electronics. If the installation is in an industrial
environment and the board is exposed to environmental air, careful
consideration should be given to air-filtering.

BOARD CONFIGURATION

The board may be configured differently, depending on the
application. Jumper settings are discussed in the following sections.
The jumper locations are shown in Drawing 4501-619.

Remove power from the board when configuring hardware
jumpers, installing 1P modules, cables, termination panels, and field
wiring. Refer to Mechanical Assembly Drawing 4501-434 and the
following paragraphs for configuration and assembly instructions.

Default Hardware Jumper Configuration

The board is shipped from the factory, configured as follows:
e  Each analog output range is configured for a bipolar output with
a 20 volt span (i.e. a DAC output range of -10 to +10 Voits).
®  The default programmable software control register bits at
power-up are described in section 3. The control registers
must be programmed to the desired mode before starting DAC
analog output conversions.

Analog Output Ranges and Corresponding Digital Codes

The 1P235 and 1P230 are designed to accept positive-true binary
two's complement (BTC) input codes which are compatible with
bipolar analog output operation. Table 2.1 indicates the relationship
between the data format and the ideal analog output voltage for each
of the analog output ranges. Selection of an analog output range is
implemented via the jumper sefting given in Table 2.2

Table 2.1: Full-Scale Ranges and Ideal Analog Output

DESCRIPTION Digital ANALOG OUTPUT

Input

Code
Output Range +10V 0 to 10V +5V
LSB (Least 305uVv 153V 153uV
Significant Bit)
Weight
+ Full Scale 7FFFy 9.999695 9.999847 4.999847
Minus One LSB Volts Volts Volts
Midscale 00004 ov' 5V ov'
One LSB Below FFFFy -305uV | 4.999847 -153uV
Midscale Volts
~ Full Scale 8000, -10V oV -5V
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SERIES 1P235/230 INDUSTRIAL 1/0 PACK

16-BIT HIGH DENSITY ANALOG OUTPUT MODULE

As an input, the external trigger must be a 5 Volt logic, TTL-
compatible, debounced signal referenced fo analog common. The
trigger pulse must be low for a minimum of 250n seconds to
guarantee acquisition. It must not stay low for more than 6u
seconds, or additional, unwanted conversions may be triggered.
The actual conversion is triggered within 6.25u seconds of the
falling edge of the external trigger signal. This type of conversion
triggering can be used to synchronize generation of analog output
signals to external events.

As an output an active-low TTL signal can be driven to additional
1P235s, thus providing a means fo synchronize the conversions of
multiple IP235s. The additional IP235s must program their external
trigger for signal input and convert on external trigger only mode.
The trigger pulse generated is low for typically 125n seconds. See
section 3.0 for programming details to make use of this signal.

IP Logic Interface Connector (P1)

P1 of the IP module provides the logic interface to the mating
connector on the carrier board. This connector is a 50-pin female
receptacle header (AMP 173279-3 or equivalent) which mates to the
male connector of the carrier board (AMP 173280-3 or equivalent).
This provides excellent connection integrity and utilizes gold-plating
in the mating area. Threaded metric M2 screws and spacers are
supplied with the IP module to provide additional stability for harsh
environments (see Drawing 4501-434 for assembly details). Field
and logic side connectors are keyed to avoid incorrect assembly.
The pin assignments of P1 are standard for all IP modules
according to the Industrial I/O Pack Specification (see Table 2.4).

Table 2.4: Standard Logic Interface Connections (P1)
Pin Description | Number | Pin Description | Number
GND 1 GND 26
CLK 2 +5V 27
Reset* 3 R/W* 28
D00 4 IDSEL* 29
DO1 5 DMAReq0* 30
D02 6 MEMSEL* 31
D03 7 DMAReq1* 32
D04 8 IntSel* 33
D05 9 DMAck0* 34
D06 10 IOSEL* 35
D07 11 RESERVED 36
D08 12 A1 37
D0g 13 DMAENnd* 38
D10 14 A2 39
D11 15 ERROR* 40
D12 16 A3 41
D13 17 INTReq0* 42
D14 18 Ad 43
D15 19 INTReq1* 44
BSO* 20 A5 45
BS1* 21 STROBE* 46
-12V 22 A6 47
+12V 23 ACK* 48
+5V 24 RESERVED 49
GND 25 GND 50

An Asterisk (*) is used to indicate an active-low signal.
BOLD ITALIC L ogic Lines are NOT USED by this IP Model.

3.0 PROGRAMMING INFORMATION

IP IDENTIFICATION - (Read Only, 32 Odd-Byte Addresses)

Each IP module contains identification (ID) information that
resides in the ID space per the IP module specification. This area of
memory contains 32 bytes of information at most. Both fixed and
variable information may be present within the ID space. Fixed
information includes the "IPAC" identifier, model number, and
manufacturer's identification codes. Variable information includes
unique information required for the module. The IP235 and IP230
ID information space does not contain any variable (e.g. unique
calibration) information. 1D space bytes are addressed using only
the odd addresses in a 64 byte block (on the “Big Endian” VMEbus).
Even addresses are used on the “Little Endian” PC ISA bus. The
IP235 and IP230 ID space contents are shown in Table 3.1. Note
that the base-address for the IP module ID space (see your carrier
board instructions) must be added to the addresses shown to
properly access the ID space. Execution of an |D space read
requires 1 wait state.

Table 3.1: IP235 ID Space ldentification (ID!

Hex Offset
From ID ASCI Numeric
PROM Base | Character Value
Address Equivalent (Hex) Field Description
01 | 49 All IP's have
'IPAC’
03 P 50
05 A 41
07 C 43
09 A3 Acromag ID Code
0B 12(1P235-8) | 1P Model Code'
13(1P235-4)
18(1P230-8)
19(1P230-4)
0D 00 Not Used
(Revision)
OF 00 Reserved
1" 00 Not Used (Driver
ID Low Byte)
13 00 Not Used (Driver
ID High Byte)
15 0oC Total Number of
ID PROM Bytes
17 D8 IP235-8 CRC
B9 1P235-4
96 1P230-8
F7 1P230-4
19 to 3F yy Not Used

Notes (Table 3.1):

1. The IP model number is represented by a two-digit code within
the ID space (for example the IP235-8 model is represented by
12 Hex).

/O SPACE ADDRESS MAP

This board is addressable in the Industrial Pack I/O space to
control the conversion of analog outputs to the field. As such, three
types of information are stored in the I/O space: control, status, and
data.

o
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SERIES [P235/230 INDUSTRIAL 1/0 PACK

16-BIT HIGH DENSITY ANALOG OUTPUT MODULE

BIT FUNCTION
7 Not Used'
10,9, 8 DAC Conversion Mode
000 = Disabled

001 = Single Conversion from DAC registers

010° = Single Conversion from Waveform
Memory

0117 = Cycle Once through Waveform Memory

100” = Cycle Once through Waveform Memory
then Generate Interrupt

1012 = Continuously Cycle through Waveform
Memory

110, 111 = Not Defined

_All modes require either the software start convert or
an external trigger to initiate DAC conversions.

11t014 | Not Used®

15 Perform Software Reset when Set®

Notes (Table 3.3):

1. All bits labeled “Not Used” will return the last value written on a
read access.

2. These bits are not used on the IP230 since the 1P230 does not
include waveform memory or interrupt capability.

3. Bits 11 to 15 will return random values when read.

Timer Prescaler Register {(Read/Write, 03H)

The Timer Prescaler register is an 8-bit register that can be
written with an 8-bit or 16-bit data transfer to control the interval time
between conversions. This register is defined for the IP235 module
only since the IP230 does not include an intemnal fimer.

Timer Prescaler Register

MSB LSB

07 | o6 | o5 | 04 | 03 T 02 [ o1 | o0

This 8-bit number divides the 8 MHz clock signal. The clock
signal is further divided by the number held in the Conversion Timer
Register. The resulting frequency can be used to generate periodic
triggers for precisely timed intervals between conversions.

The Timer Prescaler has a minimum allowed value
restriction of 35 hex or 53 decimal. A Timer Prescaler value of
less then 53 (decimal) will result in unpredictable operation. This
minimum value corresponds to a conversion interval of 6.625p
seconds which translates to the maximum conversion rate of about
150KHz. Although the board will operate at the 150KHz conversion
rate, conversion accuracy will be sacrificed. To achieve specified
conversion accuracy a maximum conversion rate of 100KHz is
recommended (see the specification chapter for details regarding
accuracy).

The formula used to calculate and determine the desired Timer
Prescaler value is given in the Conversion Timer section which
immediately follows.

Reading or writing to this register is vommmc_m via 16-bit or 8-bit
data transfers. The Timer Prescaler register contents are cleared
upon reset.

Conversion Timer Register (Read/Write, 04H)

The Conversion Timer Register can be written to control the
interval time between conversions. Read or writing to this register is
possible with either 16-bit or 8-bit data transfers. This register's
contents are cleared upon reset. This register is defined for the
1P235 module only since the IP230 does not include an internal
fimer.

Conversion Timer Register

MSB LSB

15 14 13 12 11 10 09 08 | 07 06 05 04 03 02 01 00

This 16-bit number is the second divisor of the 8MHz clock
signal and is used together with the Timer Prescaler Register to
derive the frequency of periodic triggers for precisely timed intervals
between conversions.

The interval time between conversion triggers is generated by
cascading two counters. The first counter, the Timer Prescaler, is
clocked by the 8MHz clock signal. The output of this clock is input
to the second counter, the Conversion Timer, whose output is used
to generate periodic trigger pulses. The time period between trigger
pulses is described by the following equation:

Timer Prescaler * Conversion Timer
8

= T in W seconds

Where: T = time period between trigger pulses in microseconds.
Timer Prescaler can be any value between 53 and 255
decimal.

Conversion Timer can be any value between 1 and 65,535
decimal.

The maximum period of time which can be programmed to
occur between conversions is (255 * 65,535) + 8 = 2.0889 seconds.
The minimum time interval which can be programmed to occur is
(53 = 1) + 8 = 6.625 seconds. This minimum of 6.625u seconds is
defined by the minimum conversion time of the hardware but does
sacrifice conversion accuracy. To achieve specified conversion
accuracy a minimum conversion time of 10y seconds is
recommended (see the specification chapter for details regarding
accuracy).

Waveform Memory Data Register (Read/Write, 06H)

The Waveform Memory Data register is used to provide read or
write access to waveform memory. Reading or writing to this
register.is possible via 16-bit data transfers only. This register is
defined for the IP235 module only since the IP230 does not include
waveform memory.

In order to properly access the waveform memory, which
constitutes 2048 words for each of the DAC channels, an address
pointer to a single word in memory must first be specified. The
address is specified via the least significant 3-bits of the control
register and the Waveform Memory Address register. The first three
bits of the control register are used to select a specific channel's
waveform memory block. The Waveform Memory Address register
is used to point to one of the 2048 words corresponding to the
selected channel.

e
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16-BIT HIGH DENSITY ANALOG OUTPUT MODULE

of this register when set indicates the coefficient memory is busy
completing a write cycle.

All read accesses to this Calibration Coefficient Status register
initiate an approximately 1m second access to the coefficient
memory. Thus, you must wait 1m second after reading this
status register before a new read or write cycle to the
coefficient memory can be initiated.

A read request of the coefficient memory, initiated through the
Calibration Coefficient Access register, will provide the addressed
byte of the calibration coefficient on data bits 15 to 8 of the
Calibration Coefficient Status register. Although the read request via
the Calibration Coefficient Access register is accomplished in less
then 800n seconds, typically, the calibration coefficient will not be
available in the Calibration Coefficient Status register for
approximately 2.5m seconds.

Bit-0 of the Calibration Coefficient Status register is the read
complete status bit. This bit will be set high to indicate that the
requested calibration coefficient is available on data bits 15 to 8 of
this status register. This bit is cleared upon initiation of a new read
access of the coefficient memory or upon issue of a software or
hardware reset.

Writes to calibration coefficient memory required a special
enable code. Writes to coefficient memory are normally only
performed at the factory. The module should be retumed to
Acromag if recalibration is needed.

A write operation to the calibration coefficient memory, initiated
via the Calibration Coefficient Access register, will take
approximately 5m seconds. Bit-1 of the Calibration Coefficient
Status register serves as a write operation busy status indicator. Bit-
1 will be set high upon initiation of a write operation, and bit-1 will
remain high until the requested write operation has completed. New
read or write accesses to the coefficient memory, via the Calibration
Coefficient Access register, should not be initiated unless the write
busy status bit-1 is clear (set low to 0). A software or hardware
reset of the IP module will also clear this bit to 0.

Read accesses to Calibration Coefficient Status register require
one wait state and are possible via 16-bit data transfers only. A
software or hardware reset will clear all bits to 0.

Start Convert Register (Write Only, OFH)

The Start Convert register is a write-only register and is used to
trigger conversions by setting data bit-0 to a logic one. The desired
mode of conversion must first be configured by sefting the following
registers to the desired values and modes: Control, Interrupt Vector,
Timer Prescaler, and Conversion Timer.

This register can be written with either a 16-bit or 8-bit data
value. Data bit-0 must be a logic one to initiate data conversions.

When External Trigger Only mode is selected via bits 6 and 5 of
the control register (set to “017), the Software Start Convert bit is
disabled from starting data conversions.

-10 -

Start Convert Register
Not Used Start Convert
07 | 06 | 05 | o4 | 03 | 02 | o1 00

The actual conversion will be initiated 6.625u seconds after
sefting the Start Convert Bit. Thus in single conversion mode, you
cannot reload the DAC registers with new data until at least 6.625
seconds after a start convert.

DAC Channel Registers (Write Only, 10H to 1EH )

The DAC Channel registers are write only registers and are
used to hold the 16-bit digital values that are to be output to the
Digital-to-Analog-Converter's (DAC's). The contents of the DAC
registers are simultaneously transferred to their corresponding
converter upon issue of a software or external trigger.

Table 3.2 lists each of the DAC Channel registers with their
corresponding hex address in /O space memory.

Writing this register requires one wait state for all but the
IP230-8 which requires 0 wait states and is possible via 16 or 8 bit
data transfers. Software or hardware resets will clear the contents
of the DAC Channel registers to 0.

Interrupt Vector Register (Read/Write, 21H)

The Vector Register can be written with an 8-bit interrupt vector.
This vector is provided to the carrier and system bus upon an active
INTSEL* cycle. Reading or writing to this register is possible via 16-
bit or 8-bit data transfers.

This register is defined for the IP235 module only since the
1P230 does not include interrupt capability.

Interrupt Vector Register

MSB LSB

07 | o6 | 05 | o4 03 | 02 | o1 | oo

Interrupts are released on an interrupt acknowledge cycle.
Reading the interrupt vector during an interrupt acknowledge cycle
signals the IP235 to remove its inferrupt request. Issue of a
software or hardware reset will clear the contents of this register to
0.

DAC MODES OF CONVERSION

The 1P235 provides four methods of analog output operation for
maximum flexibility with different applications. The IP230 provides a
single method of analog output operation. The following sections
describe the features of each and how to best use them.

Single Conversion from DAC Register-Mode

This mode of operation can be used on the IP235 and IP230
modules. It can be used to update from a single DAC channel to all
DAC channels with a new analog output voltage. With each
conversion, initiated by a software or external trigger, the digital
values in each of the DAC Channel registers are simuitaneously
moved to their corresponding converter for update of their analog
output signal. Itis possible to keep a given channel’s analog voltage
unchanged by simply keeping the digital value in the channel's DAC
register unchanged. Only those channels with updated digital values

-
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16-BIT HIGH DENSITY ANALOG OUTPUT MODULE

3. Execute Write of 8000H to Waveform Memory Data Register at
Base Address + 06H. Channel 0's first Waveform Memory
location is written with digital value 8060H. This digital value
will provide a minus full scale analog output on channel 0 when
converted.

4. Execute Write of 0201H to Control Register at Base Address +
00H. Channel 1's Waveform Memory bank is selected.

5. Execute Write of OH to Waveform Memory Data Register at
Base Address + 06H. Channel 1's first Waveform Memory
location is written with digital value OH. This digital value will
provide a mid-scale analog output on channel 1 when
converted.

6. Execute Write of 0001H to the Start Convert Bit at Base
Address + OEH. This starts the simultaneous fransfer of digital
data from each of the waveform memories to its corresponding
converter for analog conversions.

Cycle Once Through Waveform Memory and Stop Example

This mode of operation is only available on the IP235 module.
This example assumes the Waveform memory corresponding to
each of the channels has previously been loaded with the desired
digital values, with the exception of channel 7’s first two digital
values in memory which are to be updated to minus full scale and
mid-scale, respectively. In addition, the interval timer will be set for
an 80p second interval.

1.  Execute Write of 0317H to Control Register at Base Address +
00H.
a) Channel 7’s Waveform Memory bank is selected.
b) Automatic increment of memory address is selected.
c) External, Software, and Hardware timer generated
triggers are all enabled.
d) Cycle once through waveform memory mode is selected.

2. Execute Write of OH to the Waveform Memory Address
Register at Base Address + 08H. The first location in the
waveform memory corresponding to channel 7 is selected.

3. Execute Write of 8000H to Waveform Memory Data Register at
Base Address + 06H. Channel 7’s first Waveform Memory
location is written with digital value 8000H. This digital value
will provide a minus full scale analog output when converted.

4. Execute Write of OH to Waveform Memory Data Register at
Base Address + 06H. Channel 7’s second Waveform Memory
location is written with digital value OH. This digital value will
provide a mid-scale analog output when converted. Note that
the waveform memory address was automatically incremented
to point to this second location in waveform memory.

5. Execute Write of 50H to the Timer Prescaler Register at Base
Address + 02H. This sets the Timer Prescaler to 80 decimal.

6. Execute Write of 08H to the Conversion Timer Register at
Base Address + 04H. The conversion timer in conjunction with
the Timer Prescaler sets the interval time between conversions
to (80 + 8) + 8 = 80y seconds.

7. Execute Write of 0001H to the Start Convert Bit at Base
Address + OEH. This starts the simultaneous transfer of digital

data from each of the waveform memories to its corresponding
converter for analog conversions. Conversions will continue
until one cycle through waveform memory for all of the
channels is completed.

Cycle Once Through Waveform Memory with Interrupt
Example

An interrupt can be enabled for generation after completion of
one cycle through waveform memory. Interrupts generated by the
1P235 use interrupt request line INTREQO* (Interrupt Request 0).
The interrupt release mechanism is Release On Acknowledge
(ROAK) type. That is, the IP235 will release the INTREQO* signal
during an interrupt acknowledge cycle from the carrier.

The 1P235 Interrupt Vector register can be used as a pointer to
an interrupt handling routine. The vector is an 8-bit value and can be
used to point to any one of 256 possible locations to access the
interrupt handling routine.

This example assumes that the IP235 is installed onto an
Acromag AVMES630/60 carrier board (consult your carrier board
documentation for compatibility details).

1. Clear the global interrupt enable bit in the carrier board status
register by writing a “0” to bit 3.

2. Write the interrupt vector to the IP235 Module at base address
+21H.

3.  Write to the carrier board interrupt Level Register to program
the desired interrupt level per bits 2,1, & 0.

4. Write “1" to the carrier board IP Interrupt Clear Register
corresponding to the desired IP interrupt request being
configured.

5. Write “1” to the carrier board IP Interrupt Enable Register bit
corresponding to the IP interrupt request to be enabled.

6. Enable interrupts for the carrier board by writing a “1” to bit 3
(the Global Interrupt Enable Bit) of the carrier board’s Status
Register.

7. Execute Write of 0400H to the IP235 Control Register at Base
Address + 00H. This enables the 1P235 to interrupt after one
cycle through waveform memory.

8. Interrupts can now be generated after conversions are started
via a software or external trigger.

General Sequence of Events for Processing an Interrupt

1. The IP235 asserts the Interrupt Request 0 Line (INTREQO*) in
response to an interrupt condition.

2. The AVMES630/60 carrier board acts as an interrupter in
making the VMEbus interrupt request (IRQx*) corresponding to
the IP interrupt request.

3. The VMEbus host (interrupt handler) asserts IACK* and the
level of the interrupt it is seeking on A01-A03.

4. When the asserted VMEbus IACKIN* signal (daisy-chained) is
passed to the AVME9630/60, the carrier board will check if the
level requested matches that specified by the host. If it
matches, the carrier board will assert the INTSEL* line to the
appropriate IP together with (carrier board generated) address
bit A1 to select which interrupt request is being processed (A1
low corresponds to INTREQO*).

5. The IP235 puts the interrupt vector on the local data bus (D0O-
DO7 for the D08 [O] interrupter) and asserts ACK* to the
carrier board. The carrier board passes this along to the
VMEDbus (DO8[O}) and asserts DTACK*.

-12-

)

/,.\‘%
H

Guaranteed | (888) 88-SOURCE | www.artisantg.com

Artisan Technology Group - Quality Instrumentation ...




IMFI

"SJIOA 0L+ 0} 0L~ Si
SJOA O Punouse passjuad abuel Jejodiq ay) BLINSSE OSY “S)OA §'2-
10 Indino ue yum o jpuueyd weibosd 0} Aressesou S| ) swNssy

9jdwex3z Bujuweiboid uopeiqies

*(JoLia pajeiq)ied wnuwixew
Buipsebay sjejep Jo} Jejdeyo uogesysads sy} sas) JoL pajRIGED
ay} uim 0} SHOA S+ Yoeoidde |m anjea jndino sy ‘ndino

Ova ay; weiBoud o} pasn si (29¢'g) 0} papunoJ) snjea siy J|

e v 9€SS9+Y . -
SLBITIE9] = __ — |+ T]|+p8EC9] = WMOS PIoaLo)d
(34 o871 -

:spieik () uogenba oju) uonnisgns

‘BULBYO pauisap ay) Jo} 0Ll HO GEZd] By} uo Aowsw Woyy peal

ale gf- JO Joue JaS}JO Ue pue Gg|- o Jous ueb e jey) Bununssy

"SJIOA G+ 40 Indino ue eanpoud o} Juno [eap| ey J0 ¥BE'g) JNsal

e pauimal (1) uoenbo ‘sjdwexa snosid 8y} 104 JuUNOS [eap] ay}
LioJ} JUNOD PBjoaLInd 8y} sulLLIs)ap ued nok (Z) uogenba Buisn

"AIowisW W0y SJUSIO1JS0D 8Y) PEaI 0] MOY UO S|IRJOP JO) LORJDS
JeisiBoy ss900V Jusiols0)) UoHeIqiR), AU} 0} J3J8y “siaquinu
swaidwod s,0m) Se AlowaL Ul paIo)s 8Je JoLT 19SH0 Palols

pue Jou3 uRE) palo}s 8yl °Siseq [auueyd Jad

€ U0 0€ZdI J0 GEZdI AU} Lo AlowsL wolj paulelqo ale pue Aiojoe)

8y} Je USILIM Ble JoUT JOSYQ PaIo)S PuE JoLT Ues) palolg
"anoqe uanib (1) uonenbe wosy pauluuslep s1 JUNOY eap|

abuei jjoa g} 0} 0 Jejodiun 10} g9/ ‘e~
sabues JjoA 0L F pue GF rejodig 0} @ = juno) osaZ jeap)
¥ / JouF18SYO” PaIOIS = UONDBLIOD JBSHO
(9£5°69,¥) / loug ulED) PaLO]lS = UORIBLI0D Ules)
‘alaym

o) o7 [espl +

gonoano) “19SPo + _Hnouuchoo Tmep + ﬁu_ *JUN0) T[BAP] = JUNOD T PA0ALI0)

:(2) uogenby

“ucjenbs JxaLt aU} Uy pajensnill si Siy1. "abejion

ndjno sy sonpoud Ajsjeinase o} painbai Junoy " paJaBLI0D By} OJu|

JunoQ{eap] 8y} 1081102 0} PSSN 2q PINOYS SJUSIOYYB0D LOKBIGNED
aremyos ay) “Aseinooe Jejjeq Buipasu suopeoydde jo4

‘suogeoldde sLuos Joj ajqejdeoce aq [m SIY1 “JouLS pajeigyesun

3y} ulyum 0 SJIOA S+ yoeoudde |m anjen Indino Ly ndino Oy

a1y weiboud o} pasn s enjea siyl | "S}NSBI $8E'9L JO JUNOD Bep)

ey} ‘abue jjo 01T Jejodiq ayj 4oy S}jOA G+ jo abejjon e Indjno

0} paisap st §i ‘ejdwexs Jo4 "abues ey} ujym abe)on pansap
Aue 10§ Junoo |espi sy} sujuLslsp Ued auo (1) uonenbs Guisn

*(sebuei jjon
01 0} ¢ fejodiun so G+ Jejodiq sup 1oj) S}OA 0L =
(sbBues JjoA 01+ 0} 0L~ Jejodiq auj o)) SHIOA 0Z = uedg oA Jeap)
(siens) sjqissod , 7 sey JspaAuoD 1ig-91 €) 985'GY = uedg Junoy
‘aleuM

ueds TIOA TTespI

= juno) ~feapy
a8eoA ~panisoq xueds ~Jmo))

(1) uogenbz

"abuel yndyno pajosjes

ay) uyim abiejjon payoads e eAsILe 0} Dva 1G-91 B} O} USHUM

(unoo™|eap|) enjea s usamaq diysuonejs. [eapl oy} sassaidxe
(1) uopgenbg "sejnuwioy yo ajdnoo e Buisn pajoaLIod S| eleq

“JoLis pajeiqies wnwixew Suipiebal sjiejap Joy Jsydeyo uoneoyivads
oy} 8ag ‘ebejjoA Jndino pasisap ay) ajeseuab Ajejeinooe o} jpuueyo
OV 8uY} 0} Juas anjeA ejep o) JOaLI00 O} Pasn aq Ued SJUaloe0d
uieb pue J9syo anbjun sjeuueyo sy} ‘pasulel 83U ‘[BuUBRYD
oyioads yoes 1o} (S, gST /1) Se AioLsLu uj PRIO)S ale SJUBIOL}o0D
uopeiqied anbjun -abejjoa Jndino Bojeue auy isnipe o} sjusiolE0d
uone.iqyes Buisn Aq joguoo atemyos ybnouyy paysyduwoooe

99 Ued Oggd| PUe SEZd| 8U3 JO uonelq|ed 9jelnody

8JUBULIONA pajelqie)

*JOLI® pajeIqiiesun wnwixew

Buipzebai sjiejap Jo} seydeyo uoneoyioads sy} sag (SSo) yonw eq

Aew pansasqo sious pajelgieoun jeaidA ey ybnoyye) jueoipubls aq

UBD JOLI3 PajeigieIun ased 1SIom au) asnesaq juepoduw st uieb pue

19810 Jsnipe Aj9jeInooe 0} SJusIOYJe0D UoReIqed Oyseds [puueyd

joasney) -sious ueb pue jasyo sjouuByd By} ale 8SaY| "SBIINOS
Jous Aewud omy Aq pajoaye si eouewwiopad pajeiqiesun ay |

souBULIONad pajelqiesun)

'S|iejep Joj ayeysip

au uo AI0joapans 0€zdl, 10 LGEZdI, 8 Ul &l . 1X1"0EZ0=NI.

10 ,1X1"SEZO=INI, U} pue A10}oa.p J001 8Y} Ul 8j , IX 1" INAVIY,

ayj o} Jejey “uoneondde anoA ojul paxuy aq ueos pue abenbue)

BupuweiBboid .0, ayy ul uspum ele suogouny 8y 9pod UOREIqIED

alempos pabBnqap oju; suopyoas Bumojjoj ay) Jo suopenba

8y} win} o3 Bujaey wou) noA saasjjel j| “Ases uopeigies

PuE pJeoq 3y} YIm UOjIedjUNtuWOd ayet o) ajjaysip Aleiqi

8lem}jog yoed OJ] [eMIsnpuj a4y} Yyim noA sapiaoad Bewosoy
*suojenbs xsjdwoo Ape} stuos sasn uoyeIqED S1EM0S

‘sjndjno Bojeue

uoisioaid Buronpoud u) pasn Afjeuonipey sisjewonusiod uoneIqIED

Q1EMpIEY JO LUOHEUILIR 8Y) SMOJ|E UORBIGHED SIBMYOS JO 85N oy |

“Aiowsuwi ul palols ale SjUBIoIYS0D uojelqes ueb pue Jesyo anbiun

s|leuueyo yoe3 -ejejs psjelqieoun sy Jaao abejjoa jndino Bojeue

au jo Aoeinaoe sy} arordwi pue isnipe Ued J8sn 8y} OS ‘SJUBIOILB0D
uogeiqifes jo uwoy sy} u; papiroid si ejep uogeiqied

V.1iva NOLLYEITVYD 40 3sn

“19ys1Bay e|qeus 1dnusiu) di 09/0E96TINAY SU} Ul g
ojeldoidde ayy 03 1, Bugum Aq ) Bugdnueyu syl siqeus  (p
“1ejsibel 1ea)) ydnusju| di 09/0E96TNAY U Ul Iig
ajeudoidde sy 0} 1, & Bugum Aq 4 Bugdnusiu ayj sea;y (o
Jdnusius ayy @omeg (g
“i9)siBay e|qeus jdnumeiu) dj 09/0ES6TNAY Ul U lig
gjeudoidde auy 0} 0, Bupum Aq o) Bupdnuoju ay) sjgesig (e
'suopoy Jejpuey jdnusiu| oueuss) jo adwexy 2
"uognaaxe wbaq o) sajpuey Jdnuajul 8y} JOJ SURNOI SOINIBS
jdnuejul ue o} Jejuiod e WLIO O} JOJ0BA BY} Sesn Jsoy Ayl ‘g

FTINAOW LNdLNO DOTVYNY ALISNIA HOIH 1i9-91

AOVd O/l TVIMLSNANI 0€2/5€2dI SIS

Guaranteed | (888) 88-SOURCE | www.artisantg.com

Artisan Technology Group - Quality Instrumentation ...




SERIES 1P235/230 INDUSTRIAL /O PACK

16-BIT HIGH DENSITY ANALOG OUTPUT MODULE

The Single Conversion from DAC Register mode of operation,
which is available on both the 1P235 and IP230 modules, is used in
this example.

1. Execute Write of 0100H to Control Register at Base Address +
00H.
a) External, Software, and Internal Hardware timer generated
triggers are all enabled.
b) Single Conversion from DAC registers is enabled.

2. Read the calibration memory to retrieve channel 0’s unique
offset coefficient. To obtain the 16-bit offset coefficient, two
read accesses of the coefficient memory are required. To
initiate a read of channel 0’s most significant byte of the offset
coefficient, the Calibration Coefficient Access register must be
written with data value 8000H at Base Address + 0AH. The
offset coefficient can be read by polling the Calibration
Coefficient Status register. When bit 0 of the Calibration
Coefficient Status register is set to logic high, then the data on
bits 15 to 8 contain the most significant byte of the offset
coefficient.

To initiate a read of channel 0’s least significant byte of the offset
coefficient, the Calibration Coefficient Access register must be
written with data value 8100H at Base Address + 0AH. When
bit 0 of the Calibration Coefficient Status register is set to logic
high, then the data on bits 15 to 8 of this register contains the
least significant byte of the offset coefficient.

3. Read the calibration memory to retrieve channel 0's unique 16-
bit gain coefficient. To obtain the 16-bit gain coefficient, two
read accesses of the coefficient memory are required. To
initiate a read of channel 0’s most significant byte of the gain
coefficient, the Calibration Coefficient Access register must be
written with data value 8200H at Base Address + 0AH. The
gain coefficient can be read by polling the Calibration
Coefficient Status register. When bit 0 of the Calibration
Coefficient Status register is set to logic high, then the data on
bits 15 to 8 contains the most significant byte of the gain
coefficient.

To initiate a read of channel 0's least significant byte of the gain
coefficient, the Calibration Coefficient Access register must be
written with data value 8300H at Base Address + 0AH. When
bit 0 of the Calibration Coefficient Status register is set to logic
high, then the data on bits 15 to 8 of this register contains the
least significant byte of the gain coefficient.

4. Calculate the Ideal_Count required to provide an uncorrected
output of the desired value (-2.5 Volts) by using equation (1).
Ideal_Count = [65,536x(-2.5)}/20 = -8,192.0

5. Calculate the Corrected_Count required to provide an accurate
output of the desired value (-2.5 Volts) by using equation (2).
Assume the offset and gain coefficients are -43 and -185
respectively.

Corrected_Count = -8,192.0x[1 + -185/(4x65,536)] - 43/4 = -
8,196.9687. This value is rounded fo -8,197 and is equivalent
to DFFB hex as a 2's complement value.

6. Execute Write of DFFB hex fo the DAC Channel 0 Register at
Base Address + 10H.

7. Execute Write 0001H to the Start Convert Bit at Base Address
+ OEH. This starts the simultaneous transfer of the digital data
in each DAC Channel register to its corresponding converter
for analog conversions. This will drive channel 0’s analog
output to -2.5 volts.

8. (OPTIONAL) Observe or monitor that the specific DAC
channel (0) reflects the results of the digital data converted to
an analog output voltage at the field connector.

Error checking should be performed on the calculated count
values to insure that calculated values below 0 or above 65535
decimal are restricted to those end points. Note that the software
calibration cannot generate outputs near the endpoints of the range
which are clipped off due to hardware limitations(i.e. the DAC).

4.0 THEORY OF OPERATION

This section contains information regarding the hardware of the
IP235 and IP230. A description of the basic functionality of the
circuitry used on the board is also provided. Refer to the Block
Diagram shown in Drawing 4501-621 as you review this material.

FIELD ANALOG OUTPUTS

The field )/O interface to the carrier board is provided through
connector P2 (refer to Table 2.3). Field VO signals are NON-
ISOLATED. This means that the field return and logic common
have a direct electrical connection to each other. As such, care
must be taken to avoid ground loops (see Section 2 for connection
recommendations). Ignoring ground loops may cause operation
errors, and with extreme abuse, possible circuit damage. Refer to
Drawing 4501-620 for example wiring and grounding connections.

Jumpers on the board control the range selection for the DACs
(-5 to +5, -10 to +10, and O to 10 Volts) as detailed in chapter 2.
Jumper selection should be made prior to powering the unit.
Channels may use different ranges.

LOGIC/POWER INTERFACE

The logic interface to the carrier board is made through
connector P1 (refer to Table 2.4). The P1 interface also provides
+5V and +12V power to the module. Note that the DMA control,
INTREQ1*, ERROR*, and STROBE+ signals are not used.

A Field Programmable Gate-Array (FPGA) installed on the IP
Module provides an interface to the carrier board per IP Module
specification ANSI/VITA 4 1995. The interface to the carrier board
allows complete control of all IP235 and 1P230 functions.

IP INTERFACE LOGIC

IP interface logic of the IP235 or IP230 is imbedded within the
FPGA. This logic includes: address decoding, /O and ID read/write
control circuitry, and 1D storage implementation.

Address decoding of the six [P address signals A(1:6) is
implemented in the FPGA, in conjunction with the IP select signals,
to identify access to the IP module’s ID or /O space. In addition, the
byte strobes BS0+ and BS1+ are decoded to identify low byte, high
byte, or double byte data fransfers.
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SERIES 1P235/230 INDUSTRIAL 1/O PACK

16-BIT HIGH DENSITY ANALOG OUTPUT MODULE

PRELIMINARY SERVICE PROCEDURE

Before beginning repair, be sure that all of the procedures in
Section 2, Preparation For Use, have been followed. Also, refer to
the documentation of your carrier board to verify that it is correctly
configured. Replacement of the module with one that is known to
work correctly is a good technique to isolate a faulty module.

Acromag’s Applications Engineers can provide further technical
assistance if required. When needed, complete repair services are
also available from Acromag.

6.0 SPECIFICATIONS

GENERAL SPECIFICATIONS

Operating Temperature................. Standard units are 0 to +70°C.
“E" suffixed units -40°C to +85°C

Note:

The extended temperature grade version of the DAC714 is no longer
available from the manufacturer. Acromag has performed
operational tests of sampled commercial grade components over the
extended temperature range without failure. All DAC714s’ used on
the -E version of the 1P23x have been functionally tested by an
independent third party laboratory for use in extended temperature
applications, except for verification of analog output specifications.

Relative Humidity.........cc.cvvcinsnnncas 5-95% non-condensing.

Storage Temperature... ....-55°C to +125°C.

Physical Configuration.........coee.e... Single Industrial VO Pack Module.
Length 3.880 inches (98.5 mm).
Width 1.780 inches (45.2 mm).

Board Thickness..........cc.c...... 0.062 inches (1.59 mm).
Max Component Height.......... 0.314 inches (7.97 mm).

Connectors:
P1 (IP Logic Inferface)............ 50-pin female receptacle header
(AMP 173279-3 or equivalent).
P2 (Field 1/O)....coeeveerrreererenas 50-pin female receptacle header
(AMP 173279-3 or equivalent).
Power 1P235 1P230
Requirements -8/8E -44E -8/8E -4/4E
5V Typical 70mA 62mA 22mA 22mA
(25%) Max. 100mA 82mA 30mA 30mA
+12v Typical | 130mA 65mA 125mA 62mA
(15%) Max. 170mA 85mA 165mA 82mA
12V Typical | 160mA 82mA 160mA 78mA
(+5%) Max. 210mA | 115mA | 210mA | 110mA
Non-isolated............cccunniminnnncnd Logic and field commons have a
direct electrical connection.
Resistance to RFI".........cooreeeeee..n. Designed to comply with
IEC1000-4-3 Level 3 (10V/im, 27
o 500MHz.) and European

Resistance to EMI'.......coceeenv..n..

ESD Protection......ccccoecvreeeeennces

EFT Protection...............

Standard EN50082-1 with error
less than +0.25% of FSR. ¢
Error is less than +0.25% of FSR §
under the influence of EMI from
switching solenoids, commutator
motors, and drill motors.
Designed to comply with
IEC1000-4-2 Level 1 (2KV direct
contact discharge at input/output
terminals) and European Standard
EN50082-1.

<ereeneaCOmplies with IEC1000-4-4 Level

2 (0.5KV at input and output
terminals) and European
Standard EN50082-1.

Radiated Emissions............cc.... Designed to comply with European

Note:

Standard EN55022 for class B
equipment with a shielded
enclosure port.

1. Reference Test Conditions: All output ranges, Temperature
25°C, 100K conversions/second, using Acromag’s AVMES660
VMEDbus IP carrier with a 1 meter shielded cable length

connection to the field analog

ANALOG OUTPUTS

output signals unloaded.

Output Channels (Field Access)..8 Single Ended IP235-8 & IP230-8

Output Signal Type.......coeceeernenns
Output RAaNGES® .....ooeeeeeeecnnnns
(Jumper selected):

Note:

4 Single Ended 1P235-4 & 1P230-4
Voltage (Non-isolated).

Bipolar -5 to +5 Volts

Bipolar -10 to +10 Volis

Unipolar 0 to +10 Volts

2. The actual outputs may fall short of the range endpoints due to
hardware offset and gain errors. The software calibration corrects

for these across the output range,

, but cannot extend the output

beyond that achievable with the hardware.

Output Current..........cceeuvvunnn

DAC Data Format....................

-5mA to +5mA (Maximum); this
corresponds to a minimum load
resistance of 2KQ with a 10V
output.

Positive-true binary two's
complement (BTC) input codes.

DAC Programming...........eeeeveeenes Simultaneous; Input registers of

Monotonicity over Temperature...

multiple DAC's are directly loaded
or loaded from waveform memory
(1P235) with new data before
simultaneously updating DAC
outputs.

16-bits.

16-bits (IP235 or IP230)

15-bits (IP235E or IP230E)

Linearity Error.........ccooeveeeeecnnnnse + 2 LSB (Maximum).
Differential Linearity Error............ + 1 LSB (Maximum).
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SERIES 1P235/230 INDUSTRIAL 1/0 PACK

16-BIT HIGH DENSITY ANALOG OUTPUT MODULE

APPENDIX

CABLE: MODEL 5025-551-x (Shielded)

Type: Flat Ribbon Cable, 50-wires (female connectors at both
ends). The ‘X suffix designates the length in feet (12 feet
maximum). Choose shielded cable according to model number.
The shielded cable is highly recommended for optimum
performance with IP235 and [P230 analog output modules.

Application: Used to connect a Model 5025-552 termination panel to
the AVMES630/9660 or APC8610 non-intelligent carrier board
connectors (both have 50-pin connectors).

Length: Last field of part number designates length in feet (user-
specified, 12 feet maximum). It is recommended that this length
be kept to a minimum to reduce noise and power loss.

Cable: 50-wire flat ribbon cable, 28 gage. Shielded cable model
uses Acromag Part 2002-261 (3M Type 3476/50 or equivalent).

Headers (Both Ends): 50-pin female header with strain relief.
Header - Acromag Part 1004-512 (3M Type 3425-6600 or
equivalent). Strain Relief - Acromag Part 1004-534 (3M Type
3448-3050 or equivalent).

Keying: Headers at both ends have polarizing key to prevent

improper installation.

Schematic and Physical Attributes: See Drawing 4501-463.

Shipping Weight: 1.0 pound (0.5Kg) packaged.

TERMINATION PANEL: MODEL 5025-552

Type: Termination Panel For AVME9630/9660 or APC8610 Boards
Application: To connect field VO signals to the Industrial /O
Pack (IP). Termination Panel: Acromag Part 4001-040
(Phoenix Contact Type FLKM 50). The 5025-552 termination
panel facilitates the connection of up to 50 field I/O signals and
connects to the AVMES630/9660 3U/6U or APC8610 non-
intelligent carrier boards (A-D connectors only) via a flat ribbon
cable (Model 5025-551-x). The A-D connectors on the carrier
board connect the field I/O signals fo the P2 connector on each
of the Industrial /O Pack modules. Field signals are accessed
via screw terminal strips. The terminal strip markings on the
termination panel (1-50) correspond to P2 (pins 1-50) on the
Industrial /O Pack (IP). Each Industrial I/O Pack (IP) has its
own unique P2 pin assignments. Refer to the IP module manual
for correct wiring connections to the termination panel.

Schematic and Physical Attributes: See Drawing 4501-464.

Field Wiring: 50-position terminal blocks with screw clamps. Wire
range 12 to 26 AWG.

Connections to AVMES630/9660 or APC8610: P1, 50-pin male
header with strain relief ejectors. Use Acromag 5025-551-x
cable to connect panel to VME board. Keep cable as short as
possible to reduce noise and power loss.

Mounting: Termination panel is snapped on the DIN mounting rail.

Printed Circuit Board: Military grade FR-4 epoxy glass circuit board,
0.063 inches thick.

Operating Temperature: -40°C to +100°C.

Storage Temperature: -40°C to +100°C.

Shipping Weight: 1.25 pounds (0.6kg) packaged.

TRANSITION MODULE: MODEL TRANS-GP

Type: Transition module for AVMES630/9660 boards.

Application: To repeat field 1/O signals of IP modules A through D
for rear exit from VME card cages. This module is available for
use in card cages which provide rear exit for /O connections via
transition modules (transition modules can only be used in card
cages specifically designed for them). It is a double-height
(6U), single-slot module with front panet hardware adhering to
the VMEbus mechanical dimensions, except for shorter printed
circuit board depth. Connects to Acromag termination panel
5025-552 from the rear of the card cage, and to
AVME9630/9660 boards within card cage, via flat 50-pin ribbon
cable (cable Model 5025-551-X).

Schematic and Physical Attributes: See Drawing 4501-465.

Field Wiring: 100-pin header (male) connectors (3M 3433-D303 or
equivalent) employing long ejector latches and 30 micron gold in
the mating area (per MIL-G-45204, Type Il, Grade C).
Connects to Acromag termination panel 5025-552 from the rear
of the card cage via flat 50-pin ribbon cable (cable Model
5025-551-X).

Connections to AVMES630/9660: 50-pin header (male) connectors
(3M 3433-1302 or equivalent) employing long ejector latches
and 30 micron gold in the mating area (per MIL-G-45204, Type
ll, Grade C). Connects to AVMES630/9660 boards within the

card cage via flat 50-pin ribbon cable (cable Model 5025-551-X).

Mounting: Transition module is inserted into a 6U-size, single-width
slot at the rear of the VMEbus card cage.

Printed Circuit Board: Six-layer, military-grade FR-4 epoxy glass
circuit board, 0.063 inches thick.

Operating Temperature: -40°C to +85°C.

Storage Temperature: -55°C to +105°C.

Shipping Weight: 1.25 pounds (0.6Kg) packaged.
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NOTE: Dashed lines inside jumper blocks |,
represent installed jumpers.

COMPONENT SIDE VIEW

ANALOG OUTPUT RANGE SELECTION (Jumper Settings)

DESIRED OUTPUT OuTPUT J1 to JB JitoJ8
ADC OUTPUT SPAN TYPE PINS (1&2) PINS (3&4)
RANGE (VDC) (VOLTS)

=570 45 10 Bipolar ON ON
~18 TO +10@vv 20 Bipolar ON OFF

270 +10 1@ Unipolar OFF ON

+ THE BOARD IS SHIPPED WITH THE DEFAULT JUMPER

SETTING FOR THE ~18 TO +1@ VOLT DAC OUTPUT RANGE
AS SHOWN IN THE ABOVE DIAGRAM.

IP235 & IP23@ JUMPER LOCATIONS

3
4
* Jumper blocks not
present on the IP235—-4 L
and IP23@—4 models.
5

T

Acromag’® I

WIXOW MICH. %iﬁi
" 1p235 & IP230 JUMPER LOCATION
[0 238 & 2381 * 1[0 4501-619]Af

I C I

D
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A | B ] [ I D | E ] [ ] G | H
170 LOGIC
INTERFACE . CAUBRQEE:OzEMORY INTERFACE
P2 P1 !
Clock Address / Dota
External Trigger Input or Output FPGA |
CALIBRATION MEMORY
0N CONTROL LOGIC
RANGE DATA BUS 2
1_ SELECTION ID SPACE <'~—r_——_‘—’>
IDENTIFICATION BYTES
DIGITAL TO Data
Channel © B
- ANALOG CONVERTER CONTROL PARALLEL TO SERIAL
- Andlog Signal CHANNEL @ < ‘> CONVERTER
. ADDRESS BUS 3
ANALOG .
OUTPUT . ‘ INTERVAL TIMER=* <‘l’:
CHANNELS .
. HARDWARE TRIGGER* B
Ja . GENERATOR
RANGE
FSELECTION INTERRUPT= CONTROL BUS 4
LOGIC & VECTOR <‘;___j>
Ghannel 7 oo K ) '
D Analog Signal | ANALOG CONVERTER bot WAVEFORM MEMORY |
- . CHANNEL 74+ = CONTROL LOGIC
DATA ADDRESS s
Common WAVEFORM MEMORY+ N
v . 32k x B SRAM
* These functions are only
NOTE: Al analog output channels are referenced to  gyqilable in the IP235 module. )
6| analog ground. To avoid ground loops do not »+ Channels 4—7 are only available on 8—channel models °
c?r;:ect gtrot:nded loads to the negative side IP235 & 230 BLOCK DIAGRAM B L
of the outed™ 12354230 | 1% 1]2r4501-621 | Al
A 1 B ] [o] ] D [ E 1 F | G 1 H
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* 1 23458 78 910111213141516171819202122232425262728293031 323334353637 38394041 424344454647 484950 P1
1 Py
MODEL 5025—552 m[%\
SIMPLIFIED SCHEMATIC . H e
_ssesseesse 20000002000 RPPR2VDPDOPRORPPPOPQC VPR 20D | 1p,
12 34 56 7 8 919 1112131415151718192021222324252627282938 31 323334353637 38 3943 4142 43444545 47484950
2
TOP VIEW SIDE VIEW
[3ssictscsssassscsssesccte [P i E
TERMINATION PANEL DIN EN 503035, 32mm | w\.
ACROMAG PART . .
NUMBER 4001~048 3
= = “T° RAIL DIN MOUNTING
3832 _”u mu h SHOWN HERE
(77.0) IL ] DIN EN 58022, 35mm c
TB1 B o
Q
)
<
4 a
‘SCREWDRNER SLOT FOR M
5313 REMOVAL FROM “T* RAIL :
0358 - W
FRONT VIEW m
[
2 4 6 8 1012 14 16 18 20 22 24 26 2B 3D 32 34 36 38 48 42 44 46 4B 52 Zocmr m&wmlmmw ._-mmz—z>.u._oz v>zm_l 5 m
AOONONONNNNONNNNnO0Nnnonn MECHANICAL DIMENSIONS AND SIMPLIFIED SCHEMATIC >
T 35 7 9 1113151719 292325 2729 31 33 35 37 3941 4345 4749 O
e AOOROO0CO0ODCONC0N 0oonoont i %
{58.5) [o0]
9
(o]
.|||_ W NOTE: DIMENSIONS ARE IN INCHES (MILLIMETERS), mu\
TOLERANCE: +/-0.028 (+/-0.5). -_
" MODEL 5025-552 TERMINATION u»:n_. kel
Y il [ [Erasa1-484 A %
A 1 8 1 [} I 1] i E H 3 I G I H m
g
©
)
(O]
A 1 B 1 [} i 1] I E I F 1 [e] 1 H n
K]
A B c D M
CONNECTORS c
123..484058 3..484M50 123..484050 123..484850
_ e J _ I 6N PC BaARD i g
MODEL TRANS--GP 2
MODULE SCHEMATIC CONNECTORS w
[f23..4a4958] [123..484050] [t23..4a4050] [123 ....3$.£_A|oz FRONT PANEL M,
¢ 3
TOP VIEW A 8 D i 5
9.19 (233.4) 54
o
A > 69} O[Ot &) w
-1 M il °/ -1 m P 1 o
>
o
S
3.15 3 <]
m [{of o [lok =1 3.35 =
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<
4
N
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+ le 10.31 (261.9) >]
T T 11 3 L
TRANS—GP MECHANICAL DIMENSIONS AND SIMPLIFIED SCHEMATIC Jmmnﬁm.n m R
NODEL TRARS-C TRANSTTION NODULE :J
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP
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