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Copyright Information
© 2010 Delta Tau Data Systems, Inc. All rights reserved.

This document is furnished for the customers of Delta Tau Data Systems, Inc. Other uses are
unauthorized without written permission of Delta Tau Data Systems, Inc. Information contained in
this manual may be updated from time-to-time due to product improvements, etc., and may not
conform in every respect to former issues.

To report errors or inconsistencies, call or email:

Delta Tau Data Systems, Inc. Technical Support
Phone: (818) 717-5656

Fax: (818) 998-7807

Email: support@deltatau.com

Website: http://www.deltatau.com

Operating Conditions

All Delta Tau Data Systems, Inc. motion controller products, accessories, and amplifiers contain
static sensitive components that can be damaged by incorrect handling. When installing or handling
Delta Tau Data Systems, Inc. products, avoid contact with highly insulated materials. Only
qualified personnel should be allowed to handle this equipment.

In the case of industrial applications, we expect our products to be protected from hazardous or
conductive materials and/or environments that could cause harm to the controller by damaging
components or causing electrical shorts. When our products are used in an industrial environment,
install them into an industrial electrical cabinet or industrial PC to protect them from excessive or
corrosive moisture, abnormal ambient temperatures, and conductive materials. If Delta Tau Data
Systems, Inc. products are directly exposed to hazardous or conductive materials and/or
environments, we cannot guarantee their operation.
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INTRODUCTION

The PMAC Mini PCI is an inexpensive, compact 2-axis version of the PMAC family.

It can be used in a PC’s PCl slot as a half-sized board (230 mm, 9” long) or it can be used as a standalone
using serial communications for setup and/or application control.

Programs for the PMAC Mini PCI, both motion and PLC, are 100% compatible with other versions of
PMAC. However, there are several features unique to the PMAC Mini PCI:

1.

10.

11.

There are only two output digital-to-analog converters: DACI and DAC2 (DAC3 and DAC4 do not
exist). Both have differential outputs. The two analog outputs on the PMAC Mini PCI can be used
as velocity or torque commands for separate axes, or as phase current commands for a single axis
commutated by the card. However, there are four incremental encoder interfaces that can be used for
feedback or master positions. Two of these may alternately be used to process analog voltages
through optional on-board V/F converters.

There is no JPAN control panel port. There are no digital inputs dedicated to the functions of this
port on other PMACs. To obtain equivalent functions, general-purpose inputs must be used along
with a PLC program reading these inputs. Handwheel encoders may be brought in through the
JMACH port. Wiper inputs may be brought in through the JAUX port if Option 15 is purchased.

The memory mapping of the general-purpose digital I/O is different from other versions of the
PMAC. Different M-Variable definitions are required for these I/Os on the PMAC Mini PCI (see
below).

The serial port is RS-232 only. There is no on-board or optional capability to use RS-422 format.

Dual-ported RAM (Option 2) is an on-board option that must be factory-installed. The PMAC Mini
PCI cannot use the separate Option 2 DPRAM board.

The JTHW multiplexer port outputs are not as powerful as on other PMACs. There should be no
more than one meter (three feet) of cable to any device on the port, instead of the three meters (ten
feet) on other PMACs. Anything longer should use the Acc-35A driver board.

There are no jumpers to control the open-circuit voltage of the complementary inputs. Instead, there
are removable socketed SIP resistor packs. At the factory, these are configured to tie the
complementary lines to 2.5V. Removed, they will tie the complementary lines to SV.

There is no JXIO connector to provide clock signals to mating connectors on Acc-24P or Acc-8D
Option 8 boards. If either of these boards is used with the PMAC Mini PCI, a custom cable should be
made to connect the DCLK signal on the PMAC Mini PCI J7 port to both the DCLK and SCLK
inputs on the Acc-24P JXIO port, or the SCLK input on the Acc-8D Option 8 JXIO port.

The HMFLn, PLIMn, and MLIMn flag inputs on the PMAC Mini PCI can accept signals from both
sourcing and sinking drivers. If the A+15V on JMACH is used to supply the flag isolators through
E89 and E90, only sinking drivers can be used. But, if pin 13 on J8 (JAUX) is used to supply the
isolators, a +12V to +24V supply can be used for sinking drivers, or a 0V supply can be used for
sourcing drivers.

The PMAC Mini PCI has an interlock circuit that drops out the +/-15V supplies to the analog outputs
through a fail-safe relay if any supply on PMAC is lost.

If Option 15 is purchased, the PMAC Mini PCI has the capability for two on-board voltage-to-
frequency (V/F) converters. These may be used for two Wiper analog inputs, or to convert the two
analog outputs to pulse trains for stepper-type drives. The V/F converters can each take an input of 0-
10V referenced to AGND. The pulse trains can be tied into encoder channels 3 or 4 for counting. (It

is also possible, but more expensive, to use the first two channels of the off-board Acc-8D Option 2
board.)

Features

Introduction 1
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Motorola DSP 563xx Digital Signal Processor Stand-alone operation

Two output digital-to-analog (DAC) converters

G-Code command processing for CNC

e Four full encoder channels e Linear and circular interpolation
e 16 general purpose 1/0, OPTO-22 compatible e 256 motion programs capacity
e  Multiplexer port for expanded I/O e Asynchronous PLC program capability
e Overtravel limit, home, fault amplifier enable flags e Rotating buffer for large programs
e Display port for LCD and VFD displays e 36-bit position range (+/- 64 billion counts)
e Optional on-board dual-ported RAM e 16-bit DAC output resolution
e Optional two on-board V to F converters e S-curve acceleration and deceleration
e Optional on-board stepper control e Cubic trajectory calculations, splines
e PCI Bus and/or RS-232 control e Electronic gearing
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HARDWARE SETUP

The PMAC contains a number of jumpers (pairs of metal prongs) called E-points. These jumpers
customize the hardware features of the board for a given application and must be set up appropriately.
The following is an overview of the several PMAC jumpers grouped in appropriate categories. For a
complete description of the jumper setup configuration, refer to the E-Point Descriptions section of this
manual.

Board Configuration

Base Version
The base version of the PMAC Mini PCI provides a half sized board with:

40 MHz DSP563xx CPU

128k x 24 zero-wait-state flash-backed SRAM

512k x 8 flash memory for firmware and user backup

Latest released firmware version

RS232 serial interface, 33Mhz PCI bus interface

Two channels axis interface circuitry, each including:

e 16-bit +/-10V analog output

o 3-channel (AB quad with index) differential/single-ended encoder input
o Four input flags, two output flags

o Interface to four external 16-bit serial ADC

Display, muxed 1/0, direct I/O interface ports

Buffered expansion port

Clock crystal with +/-100 ppm accuracy

PID/notch/feedforward servo algorithms

1-year warranty from date of shipment

One manuals CD per set of one to four PMACs in shipment (cables, mounting plates, mating
connectors not included)

Option 2: Dual-Ported RAM

Dual-ported RAM provides a high-speed communications path for bus communications with the host
computer through a bank of shared memory. DPRAM is advised if more than 100 data items per second
are to be passed between the controller and the host computer in either direction.

e Option 2 provides an 8k x 16 bank of on-board dual-ported RAM. The key component on the board
is U20 (located at the back of the board).

Part number: 302-603712-OPT
Option 5xF: CPU Speed Options

The base PMAC Mini PCI has a 40 MHz DSP563xx CPU. This is Option SAF that is provided
automatically if no CPU speed option is specified.

e Option SAF: 40 MHz DSP563xx CPU (80 MHz 56002 equivalent). This is the default CPU speed.
Part number: 5AF-603712-OPT

e Option 5CF: 80 MHz DSP563xx CPU (160 MHz 56002 equivalent)
Part number: 5CF-603712-OPT

e Option SEF: 160 MHz DSP563xx CPU (320 MHz 56002 equivalent)
Part number: SEF-603712-OPT

Hardware Setup
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Option 6: Extended Servo Algorithm Firmware

e Option 6 provides an Extended (Pole-Placement) Servo Algorithm firmware instead of the regular
servo algorithm firmware. This is required only in difficult-to-control systems (resonances, backlash,
friction, disturbances, changing dynamics).
Part number: 306-00PMAC-OPT

Option 6L: Special Lookahead Firmware

e Option 6L provides a special lookahead firmware for sophisticated acceleration and cornering profile
execution. With the lookahead firmware, PMAC controls the speed along the path automatically (but
without changing the path) to ensure that axis limits are not violated.

Part number: 3L6-00PMAC-OPT

Option 8A: High-Accuracy Clock Crystal

The PMAC Mini PCI has a clock crystal of nominal frequency 19.6608 MHz (~20 MHz). The standard
crystal’s accuracy specification is +/-100 ppm.

e Option 8A provides a nominal 19.6608 MHz crystal with a +/-15 ppm accuracy specification.

Part number: 3A8-603712-OPT

Option 10: Firmware Version Specification
Normally the PMAC Mini PCI is provided with the newest released firmware version. A label on the
memory IC (U13) shows the firmware version loaded at the factory.

e Option 10 provides for a user-specified firmware version. (1.17 or newer)
Part number: 310-00PMAC-OPT

Option 15: V-to-F Converter for Analog Input

The Mini PMAC PCI has an optional analog input called Wiper (because it is often tied to a
potentiometer’s wiper pin). Mini PMAC PCI can digitize this signal by passing it through an optional
voltage-to-frequency converter. The key component on the board is U27 and U30.

e Option 15 provides a voltage-to-frequency converter that permits the use of the Wiper input on the
auxiliary port J8 (JAUX).

Part number: 315-603712-OPT

General Purpose Digital Inputs and Outputs (JOPTO Port)

PMAC Mini PCI’s J5 or JOPTO connector provides eight general-purpose digital inputs and eight

general-purpose digital outputs. Each input and each output has its own corresponding ground pin in the

opposite row. The 34-pin connector was designed for easy interface to OPTO-22 or equivalent optically

isolated I/O modules. Acc-21F is a six-foot cable for this purpose. Characteristics of the JOPTO port on

the PMAC:

e 16 I/O points. 100mA per channel, up to 24V

e Hardware selectable between sinking and sourcing in groups of eight; default is all sinking (inputs
can be changed simply by moving a jumper; sourcing outputs must be special-ordered or field-
configured)

o Eight inputs, eight outputs only; no changes. Parallel (fast) communications to PMAC CPU

e Not opto-isolated; easily connected to Opto-22 (PB16) or similar modules through Acc-21F cable

Jumper E7 controls the configuration of the eight inputs. If it connects pins 1 and 2 (the default setting),

the inputs are biased to +5V for the OFF state, and they must be pulled low for the ON state. If E7

connects pins 2 and 3, the inputs are biased to ground for the OFF state, and must be pulled high for the

ON state. In either case, a high voltage is interpreted as a 0 by the PMAC software, and a low voltage is

interpreted as a 1.

4 Hardware Setup
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Power Supply Configuration Jumpers

(12-24V) | A+V (pin 9)

J9 (JEQU)

E89

+12v >‘\ =ES5= F‘ ! A+15V
L ]
+5V E90 E100 +5V
30 ® 1 ° o
1 T 3
VIE Input AENAs | AGND] DAGs ° AGND
Flags (EQUS) I
E87
GND I GND
E88
-12v r 1 A-15V
4o """ o+ )
] L
P1 (Bus)/ TB1 JMACH1

E85, E87, E88: Analog Circuit Isolation Control — These jumpers control whether the analog circuitry
on the PMAC is isolated from the digital circuitry, or electrically tied to it. In the default configuration,
these jumpers are off, keeping the circuits isolated from each other (provided separate isolated supplies
are used).

E89-E90: Input Flag Supply Control — If E90 connects pins 1 and 2 and E89 is on, the input flags
(+LIMn, -LIMn, HMFLn, and FAULTn) are supplied from the analog A+15V supply, which can be
isolated from the digital circuitry. If E90 connects pins 1 and 2 and E89 is off, the input flags are
supplied from a separate A+V supply brought in on pin 13 of the J8 JAUX connector. This supply can be
in the +12V to +24V range and can be kept isolated from the digital circuitry. If E90 connects pins 2 and
3, the input flags are supplied from the digital +12V supply and isolation from the digital circuitry is
defeated.

E100: AENA/EQU Supply Control — If E100 connects pins 1 and 2, the circuits related to the AENAn,
EQUn and FAULTn signals will be supplied from the analog A+15V supply which can be isolated from
the digital circuitry. If E100 connects pins 2 and 3, the circuits will be supplied from a separate A+V
supply brought in on pin 13 of the J8 JAUX connector. This supply can be in the +12V to +24V range
and can be kept isolated from the digital circuitry.

Clock Configuration Jumpers

E3-E6: Servo Clock Frequency Control — The jumpers E3 — E6 determine the servo-clock frequency
by controlling how many times it is divided down from the phase-frequency. The default setting of E3
and E4 off, E5 and E6 on divides the phase-clock frequency by 4, creating a 2.25 kHz servo-clock
frequency. This setting is seldom changed.

E29-E33A: Phase Clock Frequency Control — Only one of the jumpers E29 — E33A which select the
phase-clock frequency may be on in any configuration. The default setting of E31 on which selects a 9
kHz phase-clock frequency, is seldom changed.

Hardware Setup 5
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E34A-E37: Encoder Sample Clock — Only one of the jumpers E34A — E37 which select the encoder
sample clock frequency, may be on in any configuration. The frequency must be high enough to accept
the maximum true count rate (no more than one count in any clock period), but a lower frequency can
filter out longer noise spikes. The anti-noise digital delay filter can eliminate noise spikes up to one
sample-clock cycle wide.

E98: DAC/ADC Clock Frequency Control — Leave E98 in its default setting of 1-2 which creates a
2.45 MHz DCLK signal, unless connecting an Acc-28 A/D-converter board. In this case, move the
jumper to connect pins 2 and 3 which creates a 1.22 MHz DCLK signal.

Encoder Configuration Jumpers

Encoder Complementary Line Control — PMAC has differential line receivers for each encoder
channel, but can accept either single-ended (one signal line per channel) or differential (two signal lines,
main and complementary, per channel).

REYV 102 and below: The selection of the type of encoder used, either single ended or differential, is
made through resistor packs configurations and not through jumper configurations: RP13, RP14, RP20
and RP21.

REYV 103 and above: The selection of the type of encoder used, either single ended or differential, is
made through jumper configurations: E11, E12, E13 and E14.

Single-Ended Encoders

With the jumper for an encoder set for single-ended, the differential input lines for that encoder are tied to
2.5V; the single signal line for each channel is then compared to this reference as it changes between 0
and 5V.

When using single-ended TTL-level digital encoders, the differential line input should be left open, not
grounded or tied high; this is required for The PMAC differential line receivers to work properly.

Differential Encoders

Differential encoder signals can enhance noise immunity by providing common-mode noise rejection.
Modern design standards virtually mandate their use for industrial systems, especially in the presence of
PWM power amplifiers, which generate a great deal of electromagnetic interference.

Connect pin 1 to 2 to tie differential line to +2.5V
e Tie to +2.5V when no connection
o Tieto +2.5V for single-ended encoders
Connect pin 2 to 3 to tie differential line to +5V
e Don’t care for differential line driver encoders
Tie to +5V for complementary open-collector encoders (obsolete)

E117, E118: Wiper to Encoder Input Enable — Putting these jumpers on ties the output of the Option
10 voltage-to-frequency converter that can process the Wiper analog input on the JAUX port to the
Channel 3 (E117) or 4 (E118) encoder circuitry. If the frequency signal is connected to one of these
channels, no encoder should be connected through the IMACHI1 connector.

6 Hardware Setup
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Board Reset/Save Jumpers

E50: Flash-Save Enable/Disable Control — If ESO is on (default), the active software configuration of
the PMAC can be stored to non-volatile flash memory with the SAVE command. If the jumper on E50 is
removed, this SAVE function is disabled and the contents of the flash memory cannot be changed.

E51: Re-Initialization on Reset Control — If E51 is off (default), PMAC executes a normal reset,
loading active memory from the last saved configuration in non-volatile flash memory. If E51 is on,
PMAC re-initializes on reset, loading active memory with the factory default values.

Communication Jumpers

PCI Bus Base Address Control — The selection of the base address of the card in the I/O space of the
host PC’s expansion bus is assigned automatically by the operating system and it is not selected through a
jumper configuration.

E44-E47: Serial Baud Rate Selection — The serial baud rate is determined by a combination of the
setting of jumpers E44-E47 and the CPU frequency on a PMAC board. If the CPU’s operational
frequency has been determined by a non-zero setting of 146, the serial communications baud rate is
determined at power-up/reset by variable 154 alone. Currently, the Flex CPU’s serial baud rate is
determined at power-up/reset by variable 154 alone.

E49: Serial Communications Parity Control — Jump pin 1 to 2 for no serial parity. Remove jumper for
odd serial parity.

Reserved Configuration Jumpers

EO: Reserved for future use.

E48: Reserved for future use.

/0 Configuration Jumpers

Warning:

A wrong setting of these jumpers will damage the associated output IC.

E1-E2: Machine Output Supply Configure — With the default sinking output driver IC (ULN2803A or
equivalent) in US55 for the J5 JOPTO port outputs, these jumpers must connect pins 1 and 2 to supply the
IC correctly. If this IC is replaced with a sourcing output driver IC (UDN2981A or equivalent), these
jumpers must be changed to connect pins 2 and 3 to supply the new IC correctly.

E7: Machine Input Source/Sink Control — With this jumper connecting pins 1 and 2 (default), the
machine input lines on the J5 JOPTO port are pulled up to +5V or the externally provided supply voltage
for the port. This configuration is suitable for sinking drivers. If the jumper is changed to connect pins 2
and 3, these lines are pulled down to GND. This configuration is suitable for sourcing drivers.

E17A - E17D: Motors 1-4 Amplifier-Enable Polarity Control — Jumpers E17A through E17D control
the polarity of the amplifier enable signal for the corresponding motor 1 to 4. When the jumper is on
(default), the amplifier-enable line for the corresponding motor is low true so the enable state is low-
voltage output and sinking current and the disable state is not conducting current. With the default
ULN2803A sinking driver used by the PMAC on U44, this is the fail-safe option, allowing the circuit to
fail in the disable state. With this jumper off, the amplifier-enable line is high true so the enable state is
not conducting current and the disable state is low-voltage output and sinking current. This setting is not
recommended.

Warning:

Hardware Setup 7
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A wrong setting of these jumpers will damage the associated output IC.

E101-E102: Motors 1-4 AENA/EQU Voltage Configure — The U37 driver IC controls the AENA and
EQU signals of motors 1-4. With the default sinking output driver IC (ULN2803A or equivalent) in U44,
these jumpers must connect pins 1 and 2 to supply the IC correctly. If this IC is replaced with a sourcing
output driver IC (UDN2981A or equivalent), these jumpers must be changed to connect pins 2 and 3 to
supply the new IC correctly.

Resistor Pack Configuration: Termination Resistors

The PMAC provides sockets for termination resistors on differential input pairs coming into the board. If
these signals are brought long distances into the PMAC board and ringing at signal transitions is a
problem, SIP resistor packs may be mounted in these sockets to reduce or eliminate the ringing.

All termination resistor packs have independent resistors (no common connection) with each resistor
using two adjacent pins. The following table shows which packs are used to terminate each input device:

Device Resistor Pack | Pack Size
Encoder 1 RP15 6-pin
Encoder 2 RP18 6-pin
Encoder 3 RP23 6-pin
Encoder 4 RP25 6-pin
8 Hardware Setup
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The Optional Dual-Ported RAM

When the PMAC Mini PCI Option 2 is ordered, U20 is installed on-board at the factory. The DPRAM is
located on the back of the board.

See the PMAC User Manual for more information.

LED Indicators

The PMAC Mini PCI has two sets (front side and back) of three LED indicators.

D9 and D9A | When the green LED is lit, this indicates that power is applied to the +5V input and it is good.
(green)

D10 and When the red LED is lit, this indicates that the watchdog timer has tripped and shut down the
D10A (red) | PMAC.

D19 and The PMAC Mini PCI has an interlock circuit that drops out the +/-15V supplies to the analog
D19A outputs through a fail-safe relay if any supply on PMAC is lost. In this case, the LED will be

(yellow) off.

Input and Output Mapping

Y:$FFCO0 J1 (JDISP) Outputs

0 DBO0 Display Data 0 (J1-8)
1 DBI1 Display Data 1 J1-7)
2 DB2 Display Data 2 (J1-10)
3 DB3 Display Data 3 J1-9)
4 DB4 Display Data 4 J1-12)
5 DB5 Display Data 5 (J1-11)
6 DB6 Display Data 6 (J1-14)
7 DB7 Display Data 7 (J1-13)
Y:$FFC1 J3 (JTHW) Inputs

0 DATO THW Data 0 (J3-3)
1 DATI THW Data 1 (J3-5)
2 DAT?2 THW Data 2 (J3-7)
3 DATS3 THW Data 3 J3-9)
4 DAT4 THW Data 4 J3-11)
5 DATS THW Data 5 (J3-13)
6 DAT6 THW Data 6 (J3-15)
7 DAT7 THW Data 7 J3-17)
Hardware Setup 9
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Y:$FFC2 J3 (JTHW) Outputs

0 SELO THW Select 0 (J3-4)
1 SEL1 THW Select 1 (J3-6)
2 SEL2 THW Select 2 (J3-8)
3 SEL3 THW Select 3 (J3-10)
4 SEL4 THW Select 4 J3-12)
5 SEL5 THW Select 5 J3-14)
6 SEL6 THW Select 6 J316)
7 SEL7 THW Select 7 J318)
Y:$FFC3 J5 (JOPTO) Inputs

0 MI1 Machine Input 1 (J5-15)
1 MI2 Machine Input 2 (J5-13)
2 MI3 Machine Input 3 (J5-11)
3 Mi4 Machine Input 4 J5-9)
4 MI5 Machine Input 5 J5-7)
5 Mié6 Machine Input 6 (J5-5)
6 MI7 Machine Input 7 (J5-3)
7 MIS Machine Input 8 J5-1)
Y:$FFCc4 J5 (JOPTO) Outputs

0 MO1 Machine Output 1 (J5-31)
1 MO2 Machine Output 2 (J5-29)
2 MO3 Machine Output 3 (J5-27)
3 MO4 Machine Output 4 (J5-25)
4 MO5 Machine Output 5 (J5-23)
5 MO6 Machine Output 6 (J5-21)
6 MO7 Machine Output 7 (J5-19)
7 MOS8 Machine Output 8 (J5-17)
Y:$FFC5 Dedicated Use

0 ENA422 Serial Enable

1 RS Display Control

2 R/W Display Control

3 E Display Control

4 E44 Jumper E44

5 E45 Jumper E45

6 E46 Jumper E46

7 E47 Jumper E47

Y:$FFC6 Dedicated Use

0 E48 Jumper E48

1 E49 Jumper E49

2 E50 Jumper E50

3 E51 Jumper E51

4 PWR GUD- Power Supply Detect

5 (Reserved for future use)

6 (Reserved for future use)

7 (Reserved for future use)

10 Hardware Setup
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OPTION 15

— VOLTAGE TO FREQUENCY CONVERTER

When the PMAC Mini PCI Option 15 is ordered, the following components are installed on-board at the

factory:
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Configuration as Analog Input with a 0-100 kHz Frequency Range

Jumpers Setting
Input 1 Input 2
E110 Ell1 E112 El16 El117 El113 El114 E115 E118 E119
OFF ON ON ON ON OFF ON ON ON ON

Software configuration to be typed in the terminal window:

Wy$0724,5$40072
WYs$0726,$40072
I910=4
I915=4

M34->X:50725,2

M35->X:5$0727,2

2,1280 ; Timebase Encoder Conversion entry for Input #1

3,1280 ;Timebase Encoder Conversion entry for Input #2
;Encoder channel 3 for pulse-and-direction decode
; (Input #1)
;Encoder channel 4 for pulse-and-direction decode
; (Input #2)

4 ;Result of the analog conversion. The range of

;M34 is from O to the ;I10 value, proportional
;to the 0-10V range on the analog input #1.

4 ;Result of the analog conversion. The range of
;M35 is from 0 to the I10 value, proportional to
;the 0-10V range on the analog input #2.

12
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Configuration as Analog Input with a 0-2 MHz Frequency Range

Jumpers Setting
Input 1 Input 2
E110 Ell11 E112 El16 E117 E113 El14 El115 E118 E119
OFF OFF OFF ON ON OFF OFF OFF ON ON
E34 - E37: Encoder Sampling Clock Frequency Control
E34A E34 E35 E36 E37 SCLK Clock Frequency
ON OFF OFF OFF OFF 19.6608 MHz
Software configuration to be typed on the terminal window:
WYs$0724,$40722, 64 ; Timebase Encoder Conversion entry for Input #1
WY$0726,$40723, 64 ; Timebase Encoder Conversion entry for Input #2
I911=1 ;Encoder 3 digital delay filter disabled (bypassed)
I916=1 ;Encoder 4 digital delay filter disabled (bypassed)
I910=4 ;Encoder channel 3 for pulse-and-direction decode
; (Input #1)
I915=4 ;Encoder channel 4 for pulse-and-direction decode
; (Input #2)
M34->X:50725,24 ;Result of the analog conversion. The range of

;M34 is from O to the I10 value, proportional
;to the 0-10V range on the analog input #1.

M35->X:$0727,24 ;Result of the analog conversion. The range of

;M35 is from O to the I10 value, proportional to
;the 0-10V range on the analog input #2.

General Configuration for Step and Direction Outputs

Set the appropriate jumpers as shown in the diagrams below.

Wire the PULSEn and AENAn/DIRn open-collector outputs on the JAUX connector to the stepper
drive inputs with AGND as the reference.

Tie the DACn output to the WIPERn input by putting the jumper on.

Select the desired frequency range with the two jumpers for the channel.

If true open-loop operation is desired, tie the PULSEn output to the CHAm input with the jumper and
tie the AENAn/DIRn output to the CHBm input; otherwise leave these jumpers off.

If true open-loop operation is desired, set up the encoder channel for pulse-and-direction decode by
setting 1910 or 1915 to 4; otherwise, use as normal for real encoder feedback.

If true open-loop operation is desired and the 0-2 MHz frequency range is selected, set [911=1 or
1916=1. This will disable the digital delay filter for Encoder 3 or Encoder 4, respectively.

Put the PMAC output channel in magnitude-and-direction mode by setting bit 16 of Ix02 to 1 and bit
16 of Ix25to 1

Choose the appropriate simulated or real encoder for the motor’s feedback loop by setting Ix03 and
Ix04 to the address in the conversion table of the proper encoder channel. Assuming the default
conversion table, the value is $0720 for ENC1, $0721 for ENC2, $0722 for ENC3, and $0723 for
ENCA4.

If the simulated feedback is used, set Ix30 to 550,000 for 100 kHz max.; or Ix30 to 27,500 for 2 MHz
max. SetIx31 to 0, Ix32 to 1000, Ix33 to 0, and Ix35 to 0. Ifreal feedback is used, tune the motor
the same as for a velocity-mode amplifier.

Option 15 — Voltage to Frequency Converter 13
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0-100 kHz Frequency Range and Pseudo-Feedback (no External Encoder
Connected)

Jumpers Setting
Input 1 Input 2
E110 Ell1 El112 El16 E117 E113 El114 E115 E118 E119
ON ON ON ON ON ON ON ON ON ON

0-2 MHz Frequency Range and Pseudo-Feedback (no External Encoder
Connected)

Jumpers Setting
Input 1 Input 2
El110 Ell1 El112 El16 E117 E113 El114 E115 E118 E119
ON OFF OFF ON ON ON OFF OFF ON ON
E34 - E37: Encoder Sampling Clock Frequency Control
E34A E34 E35 E36 E37 SCLK Clock Frequency
ON OFF OFF OFF OFF 19.6608 MHz

0-100 kHz Frequency Range and Pseudo-Feedback (no External Encoder
Connected)

Jumpers Setting

Input 1 Input 2
E110 Ell1 E112 Ell6 E117 E113 El114 E115 E118 E119
ON ON ON OFF OFF ON ON ON OFF OFF

0-2 MHz Frequency Range and External Encoder Feedback Connected
Jumpers Setting

Input 1 Input 2
E110 Ell1 E112 Ell6 | El117 E113 El114 El15 E118 E119
ON OFF OFF OFF OFF ON OFF OFF OFF OFF
14 Option 15 — Voltage to Frequency Converter
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SUGGESTED I/O M-VARIABLE DEFINITIONS

General Purpose Inputs and Outputs

M1->Y:$FFC4,0,1 ; Machine Output 1
M2->Y:$FFC4,1,1 ; Machine Output 2
M3—>Y:$FFC4,2,1 ; Machine Output 3
M4->Y:S$FFC4, 3,1 ; Machine Output 4
M5->Y:S$FFC4,4,1 ; Machine Output 5
M6->Y:$FFC4,5,1 ; Machine Output 6
M7->Y:$FFC4,6,1 ; Machine Output 7
M8->Y:S$FFC4,7,1 ; Machine Output 8
M9->Y:$FFC4,0,8,U ; Machine Outputs 1-8 treated as byte
M11->Y:$FFC3,0,1 ; Machine Input 1
M12->Y:S$FFC3,1,1 ; Machine Input 2
M13->Y:$FFC3,2,1 ; Machine Input 3
M14->Y:$FFC3,3,1 ; Machine Input 4
M15->Y:$FFC3,4,1 ; Machine Input 5
Ml16->Y:S$SFFC3,5,1 ; Machine Input 6
M17->Y:S$FFC3,6,1 ; Machine Input 7
M18->Y:$FFC3,7,1 ; Machine Input 8

M19->Y:$FFC3,0,8,U Machine Inputs 1-8 treated as byte

Thumbwheel Port Bits (Can be Used as General Purpose 1/0O)

(These definitions are valid for PMAC Mini PCI only)

M40->Y:$FFC2,0,1 ; SELO Output
M41->Y:$FFC2,1,1 ; SEL1 Output
M42—>Y:$FFC2,2,1 ; SEL2 Output
M43->Y:S$FFC2, 3,1 ; SEL3 Output
M44->Y:$FFC2,4,1 ; SEL4 Output
M45->Y:$FFC2,5,1 ; SEL5 Output
M46->Y:S$FFC2,6,1 ; SEL6 Output
M47->Y:$FFC2,7,1 ; SEL7 Output
M48->Y:$FFC2,0,8,U ; SELO-7 Outputs treated as a byte
M50->Y:$FFC1,0,1 ; DATO Input
M51->Y:SFFC1,1,1 DAT1 Input
M52->Y:$FFC1,2,1 DAT2 Input
M53->Y:$FFC1, 3,1 DAT3 Input
M54->Y:$FFC1, 4,1 DAT4 Input
M55->Y:$SFFC1,5,1 DATS5 Input
M56->Y:S$FFC1, 6,1 DAT6 Input
M57->Y:$FFC1,7,1 DAT7 Input
M58->Y:$FFC1,0,8,U DATO-7 Inputs treated as a byte

16
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E-POINT JUMPER DESCRIPTIONS

EO: Reserved for Future Use

E-Point and Location Description Default
Physical Layout
E0 F1 Reserved for future use No jumper
m@ installed
Warning:

The jumper setting must match the type of driver IC, or damage to the IC will result.

E1 - E2: Machine Output Supply Voltage Configure

E-Point and Location Description Default
Physical Layout
El E1 Jump pin 1 to 2 to apply +V (+5V to 24V) to pin 10 1-2 Jumper
1 2 ll of US55 (shpuld be ULN2803A for sink output installed
L] configuration) JOPTO Machine outputs M01-MOS.

Jump pin 2 to 3 to apply GND to pin 10 of US55
(should be UDN2981A for source output

configuration).
Also see E2.
E2 _ E1l Jump pin 1 to 2 to apply GND to pin 9 of US55 (should | 1-2 Jumper
1 2 3 I be ULN2803A for sink output configuration). installed

Jump pin 2 to 3 to apply +V (+5V to 24V) to pin 9 of
"US55" (should be UDN2981A for source output
configuration).

Also see E1.

Note: E1 and E2 must number in the same direction.

18 E-Point Jumper Descriptions

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



PMAC-Mini PCI Hardware Reference Manual

E3 - E6: Servo Clock Frequency Control

The servo clock (which determines how often the servo loop is closed) is derived from the phase clock
(see E29 - E33A and E98) through a divide-by-N counter. Jumpers E3 through E6 control this dividing
function.

E3 E4 E5 E6 | Servo Clock Frequency Default and Physical Layout

ON ON ON ON | = Phase Clock Divided by 1

E3 E4 ES Eé6
OFF ON ON ON | = Phase Clock Divided by 2

ON OFF ON ON = Phase Clock Divided by 3

OFF OFF ON ON | = Phase Clock Divided by 4 Only E5 and E6 On

ON OFF ON ON | = Phase Clock Divided by 5

OFF ON OFF ON | = Phase Clock Divided by 6

ON OFF | OFF ON | = Phase Clock Divided by 7

OFF OFF | OFF ON | = Phase Clock Divided by 8

ON ON ON OFF | = Phase Clock Divided by 9

OFF ON ON OFF | = Phase Clock Divided by 10

ON OFF ON OFF | = Phase Clock Divided by 11

OFF OFF ON OFF | = Phase Clock Divided by 12

ON ON OFF | OFF | =Phase Clock Divided by 13

OFF ON OFF | OFF | =Phase Clock Divided by 14

ON OFF | OFF | OFF | =Phase Clock Divided by 15

OFF OFF | OFF | OFF | =Phase Clock Divided by 16

The setting of I-Variable 110 should be adjusted to match the servo interrupt cycle time set by E98, E3—E6, E29—
E33 and the master clock frequency. 110 holds the length of a servo interrupt cycle, scaled so that 8,388,608
equals one millisecond. Since I10 has a maximum value of 8,388,607, the servo interrupt cycle time should
always be less than a millisecond (unless the basic unit of time on PMAC should be something other than a
millisecond. To have a servo sample time for a motor greater than one millisecond, the sampling may be slowed
in software for that motor with variable Ix60.

Approximate servo frequency may be measured by typing successive RX0 commands in a PMAC terminal
window to read the servo cycle counter with the carriage return characters for the two commands hit exactly ten

seconds apart. To obtain the servo frequency in kHz, take the difference of the two responses and divide by
10,000.

E7: Machine Input Sourcing/Sinking Control

E-Point and Location Description Default
Physical Layout
E7 F1 Jump pin 1 to 2 to apply +5V to input 1-2 Jumper installed
1 2 ll referenge resistor sip pack. This w'ill bias MI1
to MIS8 inputs to +5V for off state; input must

then be grounded for on state.

Jump pin 2 to 3 to apply GND to input
reference resistor sip pack. This will bias MI1
to MIS8 inputs to GND for off state; input must
then be pulled up for on state (+5V to +24V)

E-Point Jumper Descriptions 19

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



PMAC Mini PCI Hardware Reference Manual

E8 — E10: Synchronizing PMAC

E-Point and Location Description Default
Physical Layout
ES8 C1 Jump pin 1-2 for NULL modem connection No jumper installed
|l 2 3 (DTR connects to DSR).
e Jump pin 2-3 for differential Phase signal
(PHASE)).
E9 C1 Jump pin 1-2 for NULL modem connection No jumper installed
ll 2 3 (DTR connects to DSR).
e Jump pin 2-3 for differential Servo signal
(SERVOY/).
E10 E1l Jump pin 1-2 to select to receive external No jumper installed
112 clocks CARDO.

Note: Jumpers E8 and E9 must have the same settings.

E10A - E10C: Flash Firmware Bank Select

E-Point and Location Description Default
Physical Layout
E10A G2 Flash firmware bank, select jumper 1. No jumper installed
E10B G2 Flash firmware bank, select jumper 2. No jumper installed
E10C G2 Flash firmware bank, select jumper 3. No jumper installed

E11-E14: Encoder Single Ended/Differential Select (note: REv-103 and above)

E Point and . o
Physical Layout Location Description Default
El1 Jump pin 2 to 3 to obtain differential | 1-2 Jumper installed
@@@ encoder input mode. This will bias
encoder negative inputs to VCC = 5V
E12 Jump pin 1 to 2 to obtain non-differential
@@@ encoder input mode. This will bias
encoder negative inputs to 1/2 VCC =
E13 2.5V
E14
20 E-Point Jumper Descriptions
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E17A - E17D: Amplifier-Enable/Direction Polarity Control

E-Point and Location Description Default
Physical Layout
E17A A3 Jump 1-2 for high TRUE AENAL. No jumper installed
112 Remove jumper for low TRUE AENAI.
E17B A3 Jump 1-2 for high TRUE AENA2. No jumper installed
112 Remove jumper for low TRUE AENA2.
E17C A3 Jump 1-2 for high TRUE AENA3. No jumper installed
1 2 Remove jumper for low TRUE AENA3.
E17D A3 Jump 1-2 for high TRUE AENAA4. No jumper installed
1 2 Remove jumper for low TRUE AENAA4.

Low-true enable is the fail-safe option with the default sinking (open-collector) ULN2803A output driver IC in
U44. If U44 is replaced with a UDN2981A sourcing driver IC (and E101 and E102 are changed), high-true
enable is the fail-safe option.

E19: Watchdog Disable

112

test purposes only).
Remove jumper to enable Watchdog timer.

E-Point and Location Description Default
Physical Layout
E19 F1 Jump pin 1 to 2 to disable Watchdog timer (for | No jumper installed

E20 - E22: FI

ash Firmware Bank Select

E-Point and Location Description Default
Physical Layout
E20 G3 Power Up/Reset Load Source Jumper 1. No jumper installed
E21 G3 Power Up/Reset Load Source Jumper 2. Jumper installed
1 2 Install to read flash IC on power-up/ reset.
E22 G3 Power Up/Reset Load Source Jumper 3. Jumper installed
1 2 Install to read flash IC on power-up/ reset.

Other combinations are for factory use only; the board will not operate in any other configuration

112

Jump pin 1 to 2 to reload firmware through
serial or bus port.

E23: Firmware Load
E-Point and Location Description Default
Physical Layout
E23 G3 Remove jumper for normal operation. No jumper installed

E-Point Jumper Descriptions
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E29 - E33A: Phase Clock Frequency Control

E29 | E30 | E31 | E32 | E33 | E33A Phase Phase Default and Physical Layout
Clock Clock E33A E33 E32 E31 E30 E29

Freq. Freq. % % % 1 % %
E98@1-2 | E98@2-3 2

ON | OFF | OFF | OFF | OFF | OFF 2.26 kHz 1.13 kHz
OFF | ON | OFF | OFF | OFF | OFF 4.52 kHz 2.26 kHz
OFF | OFF | ON | OFF | OFF | OFF 9.04 kHz 4.52kHz | E31 ON
OFF | OFF | OFF | ON | OFF | OFF 18.07 kHz 9.04 kHz
OFF | OFF | OFF | OFF | ON OFF 36.14 kHz 18.07 kHz
OFF | OFF | OFF | OFF | OFF ON 72.28 kHz 36.14 kHz
Jumpers E29 through E33A control the speed of the phase clock, and, indirectly, the servo clock, which is
divided down from the phase clock (see E3 - E6). No more than one of these six jumpers may be on at a time.

E34A - E37: Encoder Sampling Clock Frequency Control

E34A | E34 E35 E36 E37 SCLK Clock Frequency | Default and Physical Layout
19.6608 MHz Master E34A E34 E35 E36 E37

= HRE G

ON OFF OFF OFF OFF 19.6608 MHz
OFF ON OFF OFF OFF 9.8304 MHz E34 On
OFF OFF ON OFF OFF 4.9152 MHz
OFF OFF OFF ON OFF 2.4576 MHz
OFF OFF OFF OFF ON 1.2288 MHz

Jumpers E34 - E37 control the encoder-sampling clock (SCLK) used by the gate array ICs. No more than one of
these five jJumpers may be on at a time.

22 E-Point Jumper Descriptions

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



PMAC-Mini PCI Hardware Reference Manual

E44 - E47: Communications Control

Baud Rate Control Baud Rate Default and Physical
E Points Layout
E44 | E45 | E46 | E47 Standard CPU, 60 MHz E44 E45 E46 E47
40 MHz Flash | Flash CPU 1] 11
CPU (Opt 5A) (Opt 5B) 2 2

ON ON ON ON Disabled Disabled

OFF | ON ON ON 600 900

ON | OFF | ON ON 800* 1200

OFF | OFF | ON ON 1200 1800

ON ON | OFF | ON 1600* 2400

OFF | ON | OFF | ON 2400 3600

ON | OFF | OFF | ON 3200%* 4800

OFF | OFF | OFF | ON 4800 7200

ON ON ON | OFF 6400* 9600 Opt 5B

OFF | ON ON | OFF 9600 14400 Standard, Opt 5A
ON | OFF | ON | OFF 12800* 19200

OFF | OFF | ON | OFF 19200 28800

ON ON | OFF | OFF 25600* 38400

OFF | ON | OFF | OFF 38400 57600

ON | OFF | OFF | OFF 51200* 76800

OFF | OFF | OFF | OFF 76800 115200
Jumpers E44 - E47 control what baud rate is used for serial communications. Any character received over the
bus causes PMAC to use the bus for its standard communications. The serial port is disabled if E-points E44-
E47 are all on.
These jumpers are read only at power-up/reset to set the baud rate at that time. Currently, Flex CPU’s
communication baud rate is determined at power-up/reset by variable 154.
* Non-standard baud rate

E48: Reserved for future use

[112]

E-Point and Location Description Default
Physical Layout
E48 E2 Reserved for future use No jumper installed

E-Point Jumper Descriptions
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E49: Serial Communications Parity Control

E-Point and Location Description Default
Physical Layout
E49 E2 Jump pin 1 to 2 for no serial parity; remove jumper for | Jumper installed

nlﬂ odd serial parity.

E50: EAROM Save Enable/Disable

E-Point and Location Description Default
Physical Layout
E50 E2 Jump pin 1 to 2 to enable save to EAROM or flash Jumper installed
nlﬂ memory; remove jumper to disable save to EAROM or
o] flash memory.

E51: Normal/Re-Initializing Power-Up

E-Point and Location Description Default
Physical Layout
ES1 E2 Jump pin 1 to 2 to re-initialize on power-up/reset; No jumper
m@ remove jumper for normal power-up/reset. installed
24 E-Point Jumper Descriptions
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E85, E87, E88: Analog Power Source Configuration

E-Point and Location Description Default
Physical Layout
E85 E3 Jump pin 1 to pin 2 to allow analog +V to come from No jumper
digital side -- P1 or TB1 -- ties amplifier and PMAC
1 2 Mini PCI power supply together, defeats opto-isolation.
E88 Remove jumper to keep analog +V separate from
digital +12V.
12 ES7 Note: If E85 is changed, E88 and E87 must also be
changed
Also see E90.
E85
E87 E3 Jump pin 1 to pin 2 to tie analog common AGND to No jumper
digital common GND -- defeats opto-isolation.
112 Eg8 Remove jumper to keep AGND and GND separate.
Note: If E87 is changed, E85 and E88 must also be
changed
m ES7 Also see E90.
1]2 E85
E88 E3 Jump pin 1 to pin 2 to allow analog -V to come from No jumper
digital side -- Plor TB1 — ties amplifier and PMAC
m Mini PCI power supply together, defeats opto-isolation.
E88 Remove jumper to keep analog -V separate from digital
-12V.
1]2 E87 Note: If E88 is changed, E85 and E87 must also be
changed
1172 Also see E90.
E85

E-Point Jumper Descriptions
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E89: Amplifier-Supplied Switch Pull-Up Enable

E-Point and Location Description Default
Physical Layout
E89 Al Jump pin 1 to 2 to allow A+V on J8 (JAUX) pin 13, to Jumper
ﬁ tie to A+15V on J11 (JMACH]1) pin 59. installed
Remove jumper to permit separate voltage supply from

A+V for input flags (+12V to +24V for sinking drivers,
0V for sourcing drivers).

This jumper must be installed to allow A+15V to power
the OPTO switch sensor inputs (including limits) from
the same OPTO-power supply that powers the amplifier
output stage.

Also see E90.
E90: Host-Supplied Switch Pull-Up Enable
E-Point and Location Description Default
Physical Layout
E90 Al Jump pin 1 to 2 to allow A+V/FRET on J§ pin 13 and/or 1-2 Jumper
1 2 3 ' J11 pin 59 (also see E89), to power OPTO switch sensor installed
— _I inputs (including limits).

Jump pin 2 to 3 to allow +12V from DC bus connector P1-
pin B0O9 to power "OPTO" switch sensor inputs (including
limits). Optical isolation is then lost.
Also see E85, E87, E88 and PMAC opto-isolation
diagram.

E98: DAC/ADC Clock Frequency Control

E-Point and Location Description Default
Physical Layout
E98 C2 Jump 1-2 to provide a 2.45 MHz DCLK signal to DACs 1-2 Jumper
1 2 3 I and ADCs. Jump 2-3 to provide a 1.23 MHz DCLK signal | installed
= to DACs and ADCs. Important for high accuracy A/D

conversion on Acc-28A boards.
Note: This also divides the phase and servo clock freq. in
half.
See E29-E33, E3-E6
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E101 - E102: Amplifier Enable Output Configure

E-Point and Location Description Default
Physical Layout
E100 B2 Jump pin 1 to 2 to apply A+15V from J11 pin 59 to pin 1 of 1-2 Jumper
1 2 3 ' E101, pin 3 of E102, and FAULT input flag return. This installed
Ll _I makes U44 AENA/ EQU / PULSE / DIR / FEFCO driver IC
work from analog A+15V supply.
Jump pin 2 to 3 to apply A+V (12-24V) from J8 pin 13 to pin
1 of E101, pin 3 of E102, and FAULT input flag return. This
makes U44 AENA/EQU/PULSE/DIR/FEFCO driver IC work
from separate A+V (12-24V) supply. (This cannot be used
when A+V is brought from digital side through ES85.)
E101 B2 Jump pin 1 to 2 to apply A+15V/A+V (as set by E100) to pin 1-2 Jumper
1 2 3 ' 11 of U44 AENAn and EQUn driver IC (should be installed
L] _I ULN2803A for sink output configuration).
Jump pin 2 to 3 to apply GND to pin 11 of U44 (should be
UDN2981A for source output configuration).
E102 B2 Jump pin 1 to 2 to apply GND to pin 11 of U44 AENAn and 1-2 Jumper
1 213 I EQUn (should be ULN2803A for sink output configuration). installed
= Jump pin 2 to 3 to apply A+15V/A+V (as set by E100) to pin
11 of U44 (should be UDN2981A for source output
configuration).
Note: E100, E101 and E102 must number in the same direction
E110 - E115: V/IF Converter Configuration
(Voltage-to-Frequency Converter Option [OPT 15] Required)
E-Point and Location Description Default
Physical Layout
E110 B1 Jump pin 1 to 2 to tie DACI output to WIPER1 input (stepper | No jumper
1 2 drive). installed
Remove jumper to keep lines separate.
El11 B1 Jump pin 1 to 2 to set 10kHz/V gain (100kHz max) on 1st V/F | No jumper
1 2 converter. installed
Remove jumper to set 200kHz/V gain (2MHz max) on 1st V/F
converter.
E112 B1 Jump pin 1 to 2 to set 10kHz/V gain (100kHz max) on 1st V/F | No jumper
112 converter. installed
Remove jumper to set 200kHz/V gain (2MHz max) on 1st V/F
converter.
E113 B2 Jump pin 1 to 2 to tie DAC2 output to WIPER?2 input (stepper | No jumper
1 2 drive). installed
Remove jumper to keep lines separate.
E114 B2 Jump pin 1 to 2 to set 10kHz/V gain (100kHz max) on 2nd No jumper
112 V/F converter. installed
Remove jumper to set 200kHz/V gain (2MHz max) on 2nd
V/F converter.
E115 B2 Jump pin 1 to 2 to set 10kHz/V gain (100kHz max) on 2nd No jumper
112 V/F converter. installed
Remove jumper to set 200kHz/V gain (2MHz max) on 2nd
V/F converter.
E-Point Jumper Descriptions 27
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E116 - E119: V/IF Converter Configuration
(Voltage-to-Frequency Converter Option [OPT 15] Required)

E-Point and Location Description Default
Physical Layout
El116 A3 Jump pin 1 to 2 to tie AENA1/DIR1 output to CHB3 No jumper
1 2 input. installed
Remove jumper to keep lines separate.
E117 A3 Jump pin 1 to 2 to tie PULSEI output to CHA3 input. No jumper
112 Remove jumper to keep lines separate. installed
E118 A3 Jump pin 1 to 2 to tie PULSE2 output to CHA4 input. No jumper
112 Remove jumper to keep lines separate. installed
E119 A3 Jump pin 1 to 2 to tie AENA2/DIR2 output to CHB4 No jumper
1 2 input. installed
Remove jumper to keep lines separate.
Note: For stepper Feedback install E116 and E119
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MATING CONNECTORS

This section lists several options for each connector. Choose an appropriate one for your application.

J1 (JDISP)/Display Port

1. Two 14-pin female flat cable connector Delta Tau P/N 014-R0O0F14-0K0 T&B Ansley P/N 609-1441
2. 171-14 T&B Ansley standard flat cable stranded 14-wire

3. Phoenix varioface modules type FLKM14 (male pins) P/N 22 81 02 1

J2 (JEXP)/Expansion

1. Two 50-pin female flat cable connector Delta Tau P/N 014-RO0F50-0K0 T&B Ansley P/N 609-5041

2. 171-50 T&B Ansley standard flat cable stranded 50-wire

3. Phoenix varioface module type FLKM 50 (male pins) P/N 22 81 08 9 used for daisy chaining acc-14
1/0, -23 A and D connectors -24 expansion

J3 (JTHW)/Multiplexer Port

1. Two 26-pin female flat cable connector Delta Tau P/N 014-R00F26-0K0 T&B Ansley P/N 609-2641
2. 171-26 T&B Ansley standard flat cable stranded 26-wire

3. Phoenix varioface module type FLKM 26 (male pins) P/N 22 81 05 0

J4 (JRS232)/Serial Communications

1. Two 10-pin female flat cable connector Delta Tau P/N 014-RO0F10-0K0 T&B Ansley P/N 609-1041
2. 171-10 T&B Ansley standard flat cable stranded 26-wire

3. Phoenix varioface module type FLKM 34 (male pins) P/N 22 81 06 3

J5 (JOPT)/OPTO I/O

1. Two 34-pin female flat cable connector Delta Tau P/N 014-R00F34-0K0 T&B Ansley P/N 609-3441
2. 171-34 T&B Ansley standard flat cable stranded 34 wire

3. Phoenix varioface module type FLKM 34 (male pins) P/N 22 81 06 3

J7 (JS1)/A-D Inputs 1-4

1. Two 16-pin female flat cable connector Delta Tau P/N 014-R0O0F16-0K0 T&B Ansley P/N 609-1641-16
2. 171-16 T&B Ansley standard flat cable stranded 16 wire

3. Phoenix varioface module type FLKM 16 (male pins) P/N 22 81 03 4

J8 (JAUX)/Auxiliary /0

1. Two 14-pin female flat cable connector Delta Tau P/N 014-R00F14-0K0 T&B Ansley P/N 609-1641-14
2. 171-14 T&B Ansley standard flat cable stranded 14 wire

3. Phoenix varioface module type FLKM 14(male pins)

J1 1 (JMACH)/Machine Connector
Two 60-pin female flat cable connector Delta Tau P/N 014-RO0F60-0K0 T&B Ansley P/N 609-6041
available as ACC 8P or 8D

2. 171-60 T&B Ansley standard flat cable stranded 60 wire

3. Phoenix varioface module type FLKM 60 (male pins) P/N 22 81 09 2

Note:

Normally, J11 is used with Acc-8P or 8D with Option P which provides complete
terminal strip fan-out of all connections.

TB1 (JPWR)
1.  4-pin terminal block, Phoenix Connector, MKDS41-3.5
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CONNECTOR PINOUTS

Headers

J1 JDISP (14-Pin Header)

Front View

Pin # | Symbol | Function Description Notes

1 Vvdd Output +5V Power Power Supply Out

2 Vss Common PMAC Common

3 Rs Output Read Strobe TTL Signal Out

4 Vee Output Contrast Adjust. VEE 0 to +5VDC *

5 E Output Display Enable High is Enable

6 R/W Output Read or Write TTL Signal Out

7 DBI1 Output Display Data 1

8 DBO0 Output Display Data 0

9 DB3 Output Display Data 3

10 DB2 Output Display Data 2

11 DB5 Output Display Data 5

12 DB4 Output Display Data 4

13 DB7 Output Display Data 7

14 DB6 Output Display Data 6

The JDISP connector is used to drive the 2-line x 24-character (Acc-12), 2 x 40 (Acc-12A) LCD, or the 2 x 40
vacuum fluorescent (ACC. 12C) display unit. The DISPLAY command may be used to send messages and
values to the display.

See Also:
Program Commands; DISPLAY
Accessories; Acc-12, ACC16D
Memory Map; Y:$0780 - $07D1

Note: There is no J2 (JPAN) control panel connector on PMAC Mini PCI.

* Controlled by potentiometer R57

32
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J3 JTHW (26-Pin Header)

H
J1Seesesssceseenl |
WLEXEE R TN NN NN

Front View
Pin # | Symbol | Function Description Notes

1 GND Common PMAC Common

GND Common PMAC Common
3 DATO Input Data-0 Input Data Input from Thumbwheel Switches
4 SELO Output Select-0 Output Scanner Output for reading TW Switches
5 DATI1 Input Data-1 Input Data Input from Thumbwheel Switches
6 SEL1 Output Select-1 Output Scanner Output for reading TW Switches
7 DAT2 Input Data-2 Input Data Input from Thumbwheel Switches
8 SEL2 Output Select-2 Output Scanner Output for reading TW Switches
9 DAT3 Input Data-3 Input Data Input from Thumbwheel Switches
10 SEL3 Output Select-3 Output Scanner Output for reading TW Switches
11 DAT4 Input Data-4 Input Data Input from Thumbwheel Switches
12 SEL4 Output Select-4 Output Scanner Output for reading TW Switches
13 DATS Input Data-5 Input Data Input from Thumbwheel Switches
14 SEL5 Output Select-5 Output Scanner Output for reading TW Switches
15 DAT6 Input Data-6 Input Data Input from Thumbwheel Switches
16 SEL6 Output Select-6 Output Scanner Output for reading TW Switches
17 DAT7 Input Data-7 Input Data Input from Thumbwheel Switches
18 SEL7 Output Select-7 Output Scanner Output for reading TW Switches
19 N.C. N.C. No Connection
20 GND Common PMAC Common
21 BFLD/ N.C. No Connection
22 GND Common PMAC Common
23 IPLD/ N.C. No Connection
24 GND Common PMAC Common
25 +5V Output +5VDC Supply Power Supply Out
26 INIT/ Input PMAC Reset Low is Reset

See also:

I/0 and Memory Map Y:$FFC1, Y:$FFC2
Suggested M-variables M40 - M58
M-variable formats TWB, TWD, TWR, TWS
Acc-8D Opt 7, Acc-8D Opt 9, Acc-18, Acc-34x, NC Control Panel

The JTHW multiplexer port provides eight inputs and eight outputs at TTL levels. While these I/O can be used
in un-multiplexed form for 16 discrete I/O points, most will utilize PMAC software and accessories to use this
port in multiplexed form to multiply the number of 1/O that can be accessed on this port. In multiplexed form,
some of the SELn outputs are used to select which of the multiplexed I/O are to be accessed.

Connector Pinouts
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J4 JRS232 (10-Pin Header)

Bl
Qe % & ¢ H]
10¢ ¢« 8 & 92

Front View
Pin # | Symbol Function Description Notes

1 PHASE+ Bidirectional | Receive/Transmit Phase Clock. Check Jumpers E10, E8 and E9
2 PHASE- Bidirectional | Data Term Ready Tied to DSR

or DTR
3 TXD/ Input Receive Data Host Transmit Data
4 CTS Input Clear to Send Host Ready Bit
5 RXD/ Output Send Data Host Receive Data
6 RTS Output Request to Send PMAC Ready Bit
7 SERVO- Bidirectional | Data set Ready Tied to DTR

or DSR
8 SERVO+ | Bidirectional | Receive/Transmit Servo Clock. Check Jumpers E10, E8 and E9
9 GND Common PMAC Common
10 +5V Output +5VDC Supply Power Supply Out

See Also: Serial Communications

The JRS232 connector provides the PMAC Mini PCI with the ability to communicate serially with an RS232 port.
This connector can be used for daisychain interconnection of multiple PMACs. Check E10.

J5 JOPT (34-Pin Connector)

Goomnen]

Front View
Pin # | Symbol | Function Description Notes

1 MIS Input Machine Input 8 Low is true

GND Common | PMAC Common
3 MI7 Input Machine Input 7 Low is true
4 GND Common | PMAC Common
5 MI6 Input Machine Input 6 Low is true
6 GND Common | PMAC Common
7 MIS5 Input Machine Input 5 Low is true
8 GND Common | PMAC Common
9 MI4 Input Machine Input 4 Low is true
10 GND Common | PMAC Common
11 MI3 Input Machine Input 3 Low is true
12 GND Common | PMAC Common
13 MI2 Input Machine Input 2 Low is true
14 GND Common | PMAC Common
15 MI1 Input Machine Input 1 Low is true
16 GND Common | PMAC Common
17 MOS8 Output | Machine Output 8 If Sinking Out Low True; If Source Out High True
18 GND Common | PMAC Common
19 MO7 Output | Machine Output 7 If Sinking Out Low True; If Source Out High True
20 GND Common | PMAC Common
21 MO6 Output | Machine Output 6 If Sinking Out Low True; If Source Out High True
22 GND Common | PMAC Common
23 MOS5 Output | Machine Output 5 If Sinking Out Low True; If Source Out High True
24 GND Common | PMAC Common
25 MO4 Output | Machine Output 4 If Sinking Out Low True; If Source Out High True
26 GND Common | PMAC Common
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J5 JOPT (34-Pin Connector)

o]

Continued
Front View
Pin # | Symbol | Function Description Notes
27 MO3 Output Machine Output 3 If Sinking Out Low True; If Source Out High True
28 GND Common | PMAC Common
29 MO2 Output Machine Output 2 If Sinking Out Low True; If Source Out High True
30 GND Common | PMAC Common
31 MOl Output Machine Output 1 If Sinking Out Low True; If Source Out High True
32 GND Common | PMAC Common
33 +V 1/0 +V Power /O +V =45V TO +24V
+5V Out from PMAC, +5 to +24V in from
External Source, Diode Isolation from PMAC
34 GND Common | PMAC Common

This connector provides means for eight general-purpose inputs and eight general-purpose outputs. Inputs and

outputs may be configured to accept or provide either +5V or +24V signals. Outputs can be made sourcing with
an IC (US55 to UDN2981) and jumper (E1 and E2) change. E7 controls whether the inputs are pulled up or down
internally. Outputs are rated to 100mA per line.

J7 JS1 (16- Pin Header) ks, AT i
GO ee e e,
Front View
Pin# | Symbol | Function Description Notes
1 DCLK Output Dto A, A to D Clock DAC and ADC Clock for Chan. 1,2, 3, 4
2 DATA+ Output D to A Data DAC Data for Chan. 1, 2, 3, 4
3 ASEL0/ Output Chan. Select Bit 0 Select for Chan. 1, 2, 3, 4
4 ASEL1/ Output Chan. Select Bit 1 Select for Chan. 1, 2, 3, 4
5 CNVRT Output A to D Convert ADC Convert Sig. Chan. 1, 2, 3, 4
6 ADCIN Input A to D Data ADC Data for Chan. 1, 2, 3, 4
7 OUT1/ Output | Amp. Enable/Dir. Jumper-Set Polarity (E17A)
8 OuUT2/ Output Amp. Enable/Dir. Jumper-Set Polarity (E17B)
9 OuUT3/ Output Amp. Enable/Dir. Jumper-Set Polarity (E17C)
10 OuUT4/ Output Amp. Enable/Dir. Jumper-Set Polarity (E17D)
11 AFLTI1+ Input Amp. Fault Input Programmable Polarity (Ix25)
12 AFLT2+ Input Amp. Fault Input Programmable Polarity (Ix25)
13 AFLT3+ Input Amp. Fault Input Programmable Polarity (Ix25)
14 AFLT4+ Input Amp. Fault Input Programmable Polarity (Ix25)
15 +5V Output +5V Supply Power Supply Out
16 GND Common | PMAC Common

This connector is used to communicate with an Acc-28 A/D converter board. It can be used also to build a digital
amplifier interface. All signals are referenced to the digital common GND.

Connector Pinouts
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J8 JAUX (14-Pin Header) ks, AT i
GEee oo,
Front View
Pin# | Symbol Function Description Notes
1 WIPER1 Input 0-10V Analog Input 1,2
2 WIPER2 Input 0-10V Analog Input 1,2
3 AGND Common Analog/Flag Common
4 AGND Common Analog/Flag Common
5 EQU1/ Output Enc. 1 Position Compare 3
6 EQU2/ Output Enc. 2 Position Compare 3
7 AENAL/ Output Amp. | Enable/Direction 34,5
DIR1
8 AENA2/ Output Amp. 2 Enable/Direction 34,5
DIR2
9 PULSEI1 Output Chan. 1 Pulse Command 1,3
10 PULSE2 Output Chan. 2 Pulse Command 1,3
11 FEFCO/ Output Watchdog Output 3
12 AGND Common Analog/Flag Common
13 A+V/FRET Input Flag Supply Volt 6
14 A-15V 1/0 Analog Minus Supply

This connector provides auxiliary signals for the PMAC Mini PCI, including analog inputs, position compare
outputs, pulse-and-direction outputs, and a flag supply/return voltage. All signals are referenced to AGND,
isolated from the 5V digital circuitry.

Notes:
1. Requires Option 15 V/F Converters be installed to use.
2. WIPERI is tied to DACI if jumper E110 is installed; WIPER?2 is tied to DAC2 if jumper E113 is installed.
3. Open-collector sinking output in standard configuration (ULN2803A in U44); Can be replaced with sourcing
driver (UDN2981A) in U44 socket; 100 mA per point sinking/sourcing capability.
4. Function of this signal determined by 1x02 and Ix25.
5. Can be tied to Encoder 3 or 4 feedback with jumpers (see E111, E112, E114, E115).
6. With jumper E89 ON, tied to A+15V from J11 pin 59; with E89 OFF and E90 at 1-2, can be separate +12V to
+24V for input flags (HMFLn, PLIMn, MLIMn) with sinking drivers, or OV for input flags with sourcing
drivers.
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J11 JMACH (60-Pin Header) T U
Top View ﬁlutitoot.t..iat.t..iattoo. t-o-oz
Pin # Symbol Function Description Notes
1 +5V Output +5V Power For Encoders, |
2 +5V Output +5V Power For Encoders, |
3 GND Common Digital Common
4 GND Common Digital Common
5 CHC3 Input Encoder C Ch. Pos. 2
6 CHC4 Input Encoder C Ch. Pos. 2
7 CHC3/ Input Encoder C Ch. Neg. 2,3
8 CHC4/ Input Encoder C Ch. Neg. 2,3
9 CHB3 Input Encoder B Ch. Pos. 2
10 CHB4 Input Encoder B Ch. Pos. 2
11 CHB3/ Input Encoder B Ch. Neg. 2,3
12 CHB4/ Input Encoder B Ch. Neg. 2,3
13 CHA3 Input Encoder A Ch. Pos. 2
14 CHA4 Input Encoder A Ch. Pos. 2
15 CHA3/ Input Encoder A Ch. Neg. 2,3
16 CHA4/ Input Encoder A Ch. Neg. 2,3
17 CHC1 Input Encoder C Ch. Pos. 2
18 CHC2 Input Encoder C Ch. Pos. 2
19 CHC1/ Input Encoder C Ch. Neg. 2,3
20 CHC2/ Input Encoder C Ch. Neg. 2,3
21 CHBI Input Encoder B Ch. Pos. 2
22 CHB2 Input Encoder B Ch. Pos. 2
23 CHBI/ Input Encoder B Ch. Neg. 2,3
24 CHB2/ Input Encoder B Ch. Neg. 2,3
25 CHA1 Input Encoder A Ch. Pos. 2
26 CHA2 Input Encoder A Ch. Pos. 2
27 CHA1/ Input Encoder A Ch. Neg. 2,3
28 CHA2/ Input Encoder A Ch. Neg. 2,3
29 N.C. No Connect
30 N.C. No Connect
31 N.C. No Connect
32 N.C. No Connect
33 EQU1/ Output Position Compare 1 6
34 EQU2/ Output Position Compare 2 6
35 N.C. No Connect
36 N.C. No Connect
37 N.C. No Connect
38 N.C. No Connect
39 N.C. No Connect
40 N.C. No Connect
41 N.C. No Connect
42 N.C. No Connect
43 DACI Output Ana. Out Pos. 1 4,11
44 DAC2 Output Ana. Out Pos. 2 4,11
Connector Pinouts
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J11 JMACH (60-Pin Header)
-Continued

1
SE PGSBS LBEIIIELEROGLELSBRELS

S EBEB L L LB LEOEPIESIEEELEIBSTOLOEOIETS

Top View |0 2

Pin # Symbol Function Description Notes

45 DAC1/ Output Ana. Out Neg. 1 4,5

46 DAC2/ Output Ana. Out Neg. 2 4,5

47 AENAI1/DIR1 Output Amp.-Ena/Dir. 1 6

48 AENA2/DIR2 Output Amp.-Ena/Dir. 2 6

49 FAULTI1 Input Amp.-Fault 1 7

50 FAULT2 Input Amp.-Fault 2 7

51 MLIM1 Input Neg. End Limit | 8,9

52 MLIM2 Input Neg. End Limit 2 8,9

53 PLIM1 Input Pos. End Limit 1 8,9

54 PLIM2 Input Pos. End Limit 2 8,9

55 HMFL1 Input Home-Flag 1 10

56 HMFL2 Input Home-Flag 2 10

57 FEFCO/ Output Watchdog Out Indicator/Driver

58 AGND Input Analog Common

59 A+15V/OPT+V Input Analog +15V Supply

60 A-15V Input Analog -15V Supply

1.

AN

Referenced to digital common (GND). Maximum of + 12V permitted between this signal and its

complement.

If not used, leave this input floating (i.e. digital single-ended encoders).

The J11 connector is used to connect PMAC to the servo amps, flags, and encoders.

Notes:

In standalone applications, these lines can be used as +5V power supply inputs to power PMAC’s digital
circuitry. However, if a terminal block is available on the version of PMAC, bring the +5V power in
through the terminal block.

+ 10V, 10mA max, referenced to analog common (AGND).

Leave floating if not used; do not tie to AGND. In this case, AGND is the return line.

Functional polarity controlled by jumper E17. Sinking/sourcing nature of output control by IC type in U44
socket (default sinking) and E101/E102 configuration. Choice between AENA and DIR use controlled by

1x02 and Ix25.

Functional polarity controlled by variable Ix25. Must be conducting to AGND (sinking driver) to produce a
0 in PMAC software. Pull-up is to A+15V or A+V (12-24V) as determined by E100. Automatic fault

function can be disabled with 1x25.

Pins marked PLIMn should be connected to switches at the positive end of travel. Pins marked MLIMn
should be connected to switches at the negative end of travel.

Must be conducting to OV (usually AGND) for PMAC to consider itself not into this limit. Automatic limit

function can be disabled with 1x25.

10.

Functional polarity for homing or other trigger use of HMFLn controlled by Encoder/Flag Variable 2 (1902,
1907, etc.) HMFLn selected for trigger by Encoder/Flag Variable 3 (1903, 1908, etc.). Must be conducting to

0V (usually AGND) to produce a 0 in PMAC software.

11. If DAC calibration is needed, R37 is for offset DACI1, and R41 is for offset DAC2.

38
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Terminal Block

TB1 (JPWR) (4-Pin Terminal Block)

Pin # | Symbol | Function | Description Notes
1 GND Common | Digital Ground
2 +5V Input +5V Supply Reference to digital ground
3 +12V Input +12V to +15V Supply Reference to digital ground
4 -12V Input -12V to -15V Supply Reference to digital ground

This terminal block may be used as an alternative power supply connector if PMAC Lite is not installed in a PC-
bus. The +5V powers the digital electronics. If jumpers E85, E87, and E88 are installed, the +12V and -12V
power the analog output stage (this defeats the optical isolation on PMAC).

To keep the optical isolation between the digital and analog circuits on PMAC, provide analog power (+/-12V to
+/-15V and AGND) through the JMACH connector, instead of the bus connector or this terminal block.

Connector Pinouts
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JUMPERS AND CONNECTORS LAYOUT

V/F Option 15 DPRAM Option 2 us5
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E1l DI E7 Dl E30 E2 E35 | D2 E46 Cl E66 E2 E85 F3 E92 E2 | E104 | A3 | E114 | El

E2 Dl | E17A | F2 E31 E2 E36 D2 E47 Cl E67 E2 E87 F3 E98 D2 | E105 | A3 | E115 | EIl

E3 D3 | E17B | F2 E32 E2 E37 D2 E48 Cl E68 E2 E88 G3 || E100 | Gl [ E110 | Fl El16 | G2

E4 D3 | E17C | F2 E33 E2 E39 | A3 E49 Cl E69 E2 E89 Gl | E101 | FI | E111 | FI || E117 [ G2

E5 D3 | E17D | F2 | E33A | E2 E44 Cl E50 Cl E70 E2 E9 | Gl ([ E102 | F1 | E112 | F1 || E118 | G2

E6 D3 E29 E2 ||E34A | D2 E45 Cl E51 Cl E71 E2 E91 E2 || E103 | Al || E113 | El E119 | G2

E34 D2

40 Jumpers and Connectors Layout

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




PMAC-Mini PCI Hardware Reference

Jumpers and Connectors Layout 41

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Mini PMAC Hardware Reference Manual

SCHEMATICS

+5V
+5v ;I
o) c135 cizs & c133 J_
|1 |1 RP44 Taz fd tant | O 1Crn1f34 RP4s
i) 1" 3.3KSIP10C e ) 3:3KsIP10C
0.1 mfd 0.1 mfd
s o|o|~ <+[ofo Us0 N[of < » CEL
84 -
1008 G5 ioe-  1dir DATO vss VDD OEL-
e e MOS5 Y036 83 17035 MOZ
il 491122 b2 DT E_POINTS' SHO o o Mas ST 1097 1054 |22 ross MOS
a2 102 ~POINTS' SHOULD BE_IN ORDER AS SHOWN 7038 81 17033 MO2
yo10 34 oS 98 Dar2 MO8 17039 5% 1935 [80 17032 MO1
B E5 7 E4_PWR GUD-
42 ENAdZZ 17040 Es E4 ~— < PWR_GUD-
1012 21] vee  vee DAT4 1040 1031 17031 [V}
ToTS Z5] 125 1b5 BATS ol 1041 1030 o390 Mz
39| 126 1b6 /042 1042 1029 /529 MI6
1014 35| 9nd 9ng DAT6 /043 1043 1028 17028 MI5
a
oty v Y DAT V044 Yot o] 027 Mi4
T 361221 201 gEnSEEU /045 o 1927 526 M3
341 2a2 2b2 V046 1046 1025 025 MI2
1018 33| 9nd gnd SEL2 17047 1047 1024 024 MIT
yors 33195 %o SEL2 E6 oS 24 69 3 E47
35 204 2b4 % E7 E7 1023 & 23
11020 307] Yoo vee [—ig SEL4 Bhon 21 bo 1022 [F8& 22
59 2a5 2b5 5 SETS BDOT A 19| B9 1922 66 27
25 2a6 206 |53 1KSIP10C 1KSIP10C BDO02 A 20 | oo 1620 85 020
1022 27 g“;’ ggg 22 1 SEL6 - g; VDD VSS %‘
a SETY 22 | 163
251 2a8 268 5> BDO3 A 25| Vss TEST 62 019
2a8 20824 BDO04_A 24 61 018
RP48 RP49 (ITHW) BD05_A 25 | D4 1018 60 517
BD06_A 26| DS 1017 59 16
Y GND BDO7 A 27 b6 1016 58 2 E46
<|o|o lolsy | ] D BRD A- 28 R ore 257 5
YN ) DATO CS00- 209 BR 56 14
T SELO 3 szro CS00- K—Bwr A 509 e 1014 755 o13
DAT 4 DATL BAOO A 319 WR 1013 754 o2
SEL 5 SEL1 3] A0 1012 23
3 5 DAT: 6 DAT2 BAO1 A 33| VSS VSS 755 011
) 7 SEL2 : SEL2 BAOZ A 34| A1 1910 2t 010
DAT: DaT3 RESET. 35, 50 509
-5 c1a0 a1 g SEL: 9 sor3 RESET- <56 N :Ecc RESET 109 725 508
+5V DAT: DAT4 E4a 379 INT 108 28 1 E45
I I I I Q SEL SEL4 ki N & 32 507
DAT! DATS 39 26 006
0.1 mfd 0.1 mfd 1KSIP10C TKSIP10C SEL! SELS 20| 191 106 735 005
- DATH DAT6 21 102 105 {5 o
R57 SEL SEL6 25 103 104 55
ow J 1 p— DAT. DAT7 VDD vss 2—d
e [ RPas . 5K POT SELY SEL7 I0GATE (PLCC84) ,_|
1041 27 | ioe- 1dir s N.C. a3
yos1 1 ol (IpI8P) GaND 0.1 mfd
75 122 1b2 < « BrLo-
45 |
Vo042 gnd gnd 1 _
750 g a3 102 RS 2 .
ap | 1ad b N 3 +5V  NOTE: THIS PART MUST BE 'MAX202ECWE'
/000 a1 Yoo vee E e INIT- NTT- TO PROVIDE 'ESD' PROTECTION
17003 201138 1ee W H OF THE 'RS232' I/0 SECTION.
17002 38| 9nd gnd SAS 7 HEADER 26
17005 37| 1ar 1b7 A’ 8
/004 361 1a8 1b8 | A 8
17007 35 | 221 2b1 | Al +5V
34| 282 2bA4 | A, cas f)
V006 351909 gnd Fre=—1 A 1
'—gf 2a4  2b4 —><g ™ L A !
30 vee  vee g JUF ~
——5 2a5 2b5 55X T~ G147 HEADER 14 c39 | c42
—55 ] 2a6 206 57X p |_\_U61 & _’_“_ J- 4
P—>57 | gnd gnd ion Wff z resis r cal6?
201939 %7 _xgg optionally stuff zero ohm resistors or 74acal6245 UF sl,, ¢ vz AUF
b—52 2a8 208 553X sV cao R N ca1
——=2 20e- 2dir ——T— |7 4“:|
E7 - c1+ co+ (IRS232)
2 4 - ca- -2 T e
i c150 36 RP50 12 _ 2 -
E7 3.3KSIP10C [ ] < ) ™D <K XD ™5 p8 3 o
0.1 mfd 4
RXD 13 — 14 JRxD-
(J0PT) RXD <& RXD RXD 5 s
us3 <o RESET — 6 ;
RP55 0ohmSIE Mig 184y, ~ RP51 1 l 18 RESET ——F——————IJ RTS rs £ 7 Cinvo
2 . Y A— 3 GND CTS- — 8
2 —e—8g Y2 A2 2 i cTs- K——=— 194 575 crs -2 9 [0
Mie e
5 i M A3 TOKSIPBL 7"\ foo 1d == 18
8 MI4 2 Y4 A4 T 16 $————9 RXEN TXEN
— Y5 A5 BEE%W\ boe HEADER 10
RP56 0ohmSIP8I iz e A6 5 15 8 el
i 3 o e 4 1
2 3 M1 14 LTC1384CS o ue: o o
8 7 mi2 d jit (soL1g)  + THonD  AS E8 E9
+5V —<<Genp GND 3]C  GND 5 o o
74AC540 SHOULD BE 12 4| GND_ B 5 af o
(SOL20) . oo (<) [D__GND |
25mill ETCH 1L GND SN75240PW
H lonp R72 220
{ 08 PHASE
SCoxK: c153 o2a | [ SERVO
0.1 mfd H SND R73 220
NC7SZ00M5 3.3KSIP10C ! 06
PRSP = MBRS140T3 i oND A +5V
105 g
ofo uss . oND SER 3: oo
5 =T N1 ouT1/ bon
: N SuTs) 03 0o NoT TNSTALL
IN4 ouTa fwp ___FOR CE CERTIFICATION ONLY
5 IN5 ouTs/ o
5 IN6 ouTe/ o1
IN7 ouT7/ . CE1 0.1 mfd
o ) ND I ©
IN8 ouTe/ ™
21 GND Ve . I s
cE2 0.1 mfd
ULN2803A BDO1 A g 11
OR HEADER 34 Bi A PG ] © w2
T2z 3 UDN2981A B A D2 -,
o BDO5_A CE4 0.1 mfd
00 o0 (DIP18) RP54 Bl A X BDO7T A | L @
. (IN SOCKET) B A g BDO9_A I o
BD11 A o
, 22 SHOULD BE 3.3KSIP10C BD13 A EEEN CES 01 mMd (usB con)
; O O 7 —! (SIP SOCKET) SHOULD BE BOTS A X 11
NOTE : E1 AND E2 25mill ETCH 2 . = 4 g
: o~ 5mill ETCH B A Pl
E 2 BD23 A 2 BX/Y S

MUST NUMBER IN THE

SAME DIRECTION

E2

F1

2AMP_FUSE

Document Number

603712-320

Bheet 4 of

42

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

Schematics



ini PCI Hardware Reference

THIS DOCUMENT IS THE CONFIDENTIAL PROPERTY OF DELTA TAU
DATA SYSTEMS INC. AND IS LOANED SUBJECT TO RETURN UPON

DEMAND.
TRANSFERRED FOR ANY REASON.

OF DELTA TAU DATA SYSTEMS INC.

TITLE TO THIS DOCUMENT IS NEVER SOLD OR

THIS DOCUMENT IS TO BE USED
ONLY PURSUANT TO WRITTEN LICENSE OR WRITTEN INSTRUCTIONS

INVENTIONS ARE RESERVED BY DELTA TAU DATA SYSTEMS INC.
POSSESSION OF THIS DOCUMENT INDICATES ACCEPTANCE OF THE

ABOVE AGREEMENT.

ALL RIGHTS TO DESIGNS AND

A0 29
A1 A
A2 A
A3 A
A4 A
A5 I
A6 S
A7 &
A8 A
A9 2
A10 a
N <
A12 a
A13 <
A14 <
A15 A
A16 yNid
ATIXINP
"ELQN _FELASH BANK _SELECT
+3g3v
R3 R4 RS
33K 33K 33K
E10A E10Ag o s
E108B E10By o
soc | | Etoc °
° 6
17
s
[ oo s |86 %
A22 A24_WP [—2e— _
FLASHCS- FLASHOS- CE1- WE- P2 BUR: BWR- D21
PA21 v 1 A21 OE- P25—1PRBV BRD- B
PA20 N A20 STS 25— PRDY
PA19 N INE] DQ15 25— o7
PA18 N A18 DQ7 25
PA17 N a7 DQ14 25— b6 A0
PA16 T3PIVIIEY NG DQ6 (75 BA0O A
> Ve GND 5o BAO1 A
A A15 DQ13 55— o5 BA02 A
2 A14 DQ5 5 BA03 N
A A13 DQ12 X D4 BAO4 N
A2 DQ4 55 BAO5 N
CEO0 veea s BA06 N
VPEN GND 55— BAO7
RESET- << RESE L RP- pat1 [H—x D3 BA08 =
NI £ A11 DQ3 35 BA09 A
S 5 A10 DQ10 [Hg—X b2 BA10 A
A09 DQ2 BA11
A08 0 A% vee [t +3P3V/35V N A
> GND DQO [He—x b1 BA13 A
5 Ao7 Q1 37 BA14 i~
25 A06 DQ8 53— Do BA15 S
W1 25 A0S DQO 33 BAGD BX/Y <K&—
SOLDER 26| 04 A0 737
JUMPER 27| A9 BYTE P51
1 26 A02 A23 g
—o... A0 CE2
3 WiT® r | E28F320J3A
_lciz c178 (TSOP56) ca3
C1mfd 0.4 mfd 0.1 mfd
+5V s J
1 TO 2 FOR 28F320J3A
2 TO 3 FOR 28F320J5A
+3p3V +5V
u14 Q u1s 4
g — = . 5 — —— 24 .
locs_A- K988 A —259 GE TIR1 [ R locs_B- K—19SS.B 259 oe2 TiR2 oo
D1 T A Bo BDOT A D1 27 | ~18 B15 722 BDO1 B
G Al B1 [ S5 A14 Bia
+3P3V 7] 24| NP N BD0Z A 5V D2 26 | SND o BD02 B
ca4 T D3 EEH A b BDO03 A T c4e D3 301 A2 B1s BD03 B
I [or} 21| YeeA  vees BD0Z A 1 D4 32| YCCA  vees BD04 B
0.1 mfd D5 a0 | A4 B4 BD05 A 0.1 mfd D5 33| A1 B11 BD05 B J2
S5 A5 B5 S5 A10 B10 (JEXE)
D 38| GND GND BDO06 A D6 35| GND GND BDO6 B A BDO1 A
D 37| A8 B6 BDO7 A D7 36| A9 B9 BD07 B A BDO3 A
D 36| A7 87 BD08 A D8 37| A8 B8 BD08 B BDO1 A BD05 A
D 35| A8 B8 BDO9_A D9 38| A7 B7 BD09 B 2 B0O03 A BDO7 A
34| A9 B9 39| AS B6 Mo 4 B0O5 A BDOY_A
+3P3V 510 33| GND GND BDT0 A 5V D10 20| GND GND BD10 B e BOO7 A BD11 A
cas D11 32| A1 B10 BD11 A ca7 D1 a1 | A BS BD11 B 8 BD A BD13 A
| 31| A1 B11 g | a2 | A4 B4 19 BD A BD15 A
I D12 30 X%:A VC§EZ ) BD1Z A 1 D12 23 XCCA VC%E’ BD12 B :f BD A BD17_A
0.1 mfd D13 29 1 BD13 A 0.1 mfd D13 22| A3 S BD13 B BD A BD19 A
S5 A13 B13 Je A2 B2 16 £0 A ED21 A
D14 27| SNP R BD14 A D14 26 | GNP ene BD14 B b BD BD22 A BD23 A
D15 26 E3P BD15 A D15 ar | A 2o BD15 B 2 BD
——229 G2 TRz -2 BRD- 485 OE T/R1 BRD- 24 BD23 —C81-  Kcst-
IDT74FCT164245TPA IDT74FCT164245TPA 2 BAO1 B DPRCS- VMECS- < VMECS-
(TSSOP48) (TSSOP48) = BAO3 B — =<
U16 U1
— — . — — . — 32 )
D16 5q oE TR STy D16 5eq o2 TRz 53 oSNy cs2- 34 PO
- CS06-
D17 26 | A0 Bo BD17 A Di7 27 | ~15 B15 ™22 BD17 B csoa 3 %
Ze Al B1 S5 A4 Bia 52 csio- 38 L Cs12-
+3P3V D18 24| SN eND BD18 A B D18 29| GND GO BD18 B Cs14- pes K cs16-
c4s T D19 X A B3 BD19 A T c4e D19 301 12 B1s BD19 B BWR_B- <& b < BRD_B-
I D20 21 | VCCA  vees BD20 A | D20 32 | V6CA  vces BD20 B RESET B 46
0.1 mfd D21 20| A4 B4 BD21 A 0.1 mfd D21 35| A1l 811 BD21 B RESET B &—SFr a8 KwWAIT2-
391 A5 B5 33 A10 B10 50
38 | GND GND BD22 A D22 35| GND GND BD22 B HEADER 25X2
37 | A8 B8 BD23 A D23 36 | A9 B9 BD23 B
36| Aa 4 BAOO_A BAGO A BAOO 37| 8 = BA0O B
35129 B8 [ BAOT A >§BA01:A BAOT o fvA B7 BAO1 B
GND GND ——5 GND GND
+3P3V 33 BA0Z A 5V BAO2 40 BAO2 B
A10 B10 BA02_A A5 B5
cso T 321 At B1g BA03 A )2BA037A T St BA03 3 vt A BA03 B
’_|| S0 | Yoon VesE BA04 A BAOE A ||_‘ BAO4 a3 | ygoa  VegR BAO4 B
0.1 mfd 29 BXIY A - 0.1 mfd BX/Y 24 BX/Y B
" 5o A13 B13 57 A " a5 A2 B2 Delta Tau Data Systems, Inc.
TATZ 27| GNP GND 722 BAIZ B 5V BPHA 26| GND GND PHA B i)
LA12 C—as——2 1 At B14 BPHA <$—gepp——T—%5 Al B1
R e m— Y SO o M—— 1 Y= SER mini - PMAC1 MEMORY,I/O
OE2 | _$—*3qor TR1 er Document Number rev
CT164245TPA = = IDT74FCT164245TPA c -
(TSSOP48) (TSSOP48) 603712-320
ate:  Tuesday, May 07, 2002 Theet P of 6

Schematics

43

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Mini PMAC Hardware Reference Manual

wsv
—KRas-
10,070
5.035Khz. EQu_1
1.0 mfd 4.53Khz EQu_2
2.26Khz 1POS
0.2 mfd ceram cn — — e
. ceramic per each po — s —
ground pair ° - AsEL0 NDTC
- " lint_vecint ASEL1 WOTC
vecint E
L 1 hs - ‘ e — oo
e,
022mia 022mta 022mia 022mta norsziis NOTSZUMS o e — ot WATTS-
cs3 st css cos — — odft
. gouns N T R— u20
SERV
doiohasen 8007 A
. Bp15 A
8007 A ey o158 |5 BOts A
oo A Ug-1aL UO-14R [ Bt
151 10138 [
022 0t 022mia 0220t 022 i oo 2 s0mn o0 A ot IoioR Bo1Z A
57 s 50 60 —98304Mhz BD03 A [ EE BD11 A +5V
FXID o 5 ot Y —ir
cot Zasauns 1) BOOT A o0 ] Vo-1oL UO0R I BO0G A 62
— 1 i : 3 Bo01 A 1008 UO-0R 8000 A
Lveso . . . coo oo 1857 [ o007 4 o1 i
int vecio int vecio  int_vecio - [ BDO06_A_
1 1 T t t 51 mig 006t 1000k [
0.22 mfd 0.22 mfd 0.22 mfd GND 19.6608Mhz_ V0-05L VO-05R I3 BD04 A oo
cB4. ©85 (3 0.22 mfd Vo-04L VO-04R [ BDO3 A
c67 R8 R9 R10 int_vecio GND Vo-03L VO-03R [ BD02 A
002t UO-0R [ B0 A
i3 10k K a— Vo-01L (0-01R 173 BD00 A
I 1 g 1000 Sor [
0.22 mfd 0.22 mfd 0.22 mfd e n 3 A i kS
mf mf tck pai B 180 data0 1k ANL
ce8’ c69 c70 cont done 70 AtOL o
178 nce_ 7 AoSL 0.1 mfd
o o0l oo 17 0 o0 = Agst
vecir 176 | o 0.1 mid GND
L L il ECSR— e o 7 tosts A
0.22 mfd 0.22 mfd 0.22 mfd DPRBSY- o o 75 HoBTS AO4L
o 173 D813 oo
Ton T T &% HosThT o oo HE HOBTS Aot
o571 HDB11
andint o
= 19,6608z Slasr Voot 128 BsA01 iy
bz o 169 e Aan
1o M8 HDBO9 RW
UsBOE- o o —d
SBOE: © o7 HDBOB 833 LBL
Sro- © o 66 HDBO7 HoBo? BSA 559 LBL
o ) i© g5 803 SEL
BUSYR: veso anant (67 r HpB0s —
eibus._conmector eroR o o e e fod S
- HREQ- io io 162 DB0L HDBO4 585 IN: L
i i o cukeorm 5 o et o o b
2202530 . semi o vool !
2630 220 —aaa0 o Kvee andint o 252 Ho502 o802 =13
2929 7227 azs /] oND X—5a| rdynbsy io poeo! HDBOT 3 onp
adzs [222 2928, aND semio o io 2L HDB0D HDBOO 31 Gno
227 o3 aag5 | 2y K2y FIER o o |52 HRAV- 7
azs [028 a0z ] o 0 X5 init_done 10K300qe240 / 10K50eqc240 gndint 54 1 RAWL- Garpion
o i Kzv S0 R—sar o o e R A-
ad2s [228 ad22 /] SA2 o fo M1 OEL- BRD_A
922 099 acs1 /) SA2 R5AT o io 755 OEL-
a0z 222202t Sha o vooint
ad20 [23—Ad20 ndint 149 CEL
adz 2619 ] sas E o 4 Busv<KCEL
a3l ad18 bvd SA5 lo lo M7 UBL-
2t e —asi ) P g 5 gz - w5 >0 v
ad17 35 adi6 SA SAT o o BSA13
adip [232 2918 SA7 o gnaint [ae—HH
adis 24—~ vecio ks BEAt2
0% a4 ae1s ] she P55 o o [Ma3 BSAIT
adte SAS i [y BSATO asel2 7228Knz_E33A, RESET
547 —ast2 She o o o2 722Kz s, o ReSET
2012 g7 adti /] sat0 2410 o Tat ASELG ) -
adi1 SATT © (20 — T80z £32 O
o [o2e_ast0 ] Sa1 o R co— BSA0E p— - — 19.6608Mh E34n,
ad10 39 aq ndint B JR— 2 scik
40 o s ] i 4 138 SSR0 Trwe 00 S S ES0aE 659 9 seuk
e Y Ee] 3 BSAGE — o - e— i — 5
083207 Shis — 2 B, o— i — ]
2 oss—eor oND [ 3 BSACS 2 456N =0
w06 5SS — s 2 5 e i e g
a5 add /] R13 C76 vecint
204 63— 2000 L7 mfd tant 0 00, I esA0y . - g
% Csr e o v int_vecio_ i vecio 801507 o 85A01 BsA0z £ i 5
[ose st} ;
a0t a8 —ai0— \__adi0.3l (Tn L 55 tanooramic 509 55— o & 1 : i
o L o ot onti & R — whipers
int_vecio io
— w i b E i
T« hegsoe B 202 L —
1210 SD7. o — SERVO
1% sD7 io 4 nce RP11
eld
tms poi yesio nsel0 10KSIP10C
3 rstit ims t
o “ov §
ur L T T 1 ncontg
framett agg Ivarv:ﬁ OR :.AV\?:W 117MPX-ADJ VR3 - "
23 udy 39260STADS
e cro 8o Rig S
[bss v — S
v (22— : (so1229) int veio 7t tant 01 mia b
—T
o topf roun
P o caus
dsel 225 EQU2 kel
lock# [——X EQU_3 " t ghet?
5 ano Y it grouna
intvooint
b40 err c81 frame# -
perrs | 249 —port 8001_A
pert [ bi7 o 8001 A L«.7 mia tant
8005 A
oA AN cez o
P ST Boer Lo tanvceramic
Fi—
s BD11A v
BD13A AT int vocio
8015
g 0 tnat EE int_vecint ag1
into# 22— BD19A ) —ad0
nes 2 3027 3 [
intd#t ——X BD23_A Iy = +5V 2d29 R21 R25 0.1 mfd
™ abets e i b 8
o P oF wrexaps Ve ——
[orist cas MC32698TAD) .
pren o8 i otz aans —
Pk ] L JEN Y
o i o a5
oo i o
ims ey s <12y e o a2t stoot cont done
sdone. ,“? a - SHO! !LE‘ u\?I‘\ "GND" NET AT } _ad23 nconfig
oot (2410 L oo THIS POINT — nsialus
roqear [ 2908 Gota0
ack6a#t bus +12V_ 23
Cous 120 o o2 sont
. . o — D — —HRES (o
v i2v T ——— sy v
a2 i ————— et
v v v 218 Shet
bS bus +5V 417 GND
o2 " e 2o v s "AGND" PLANE
Ve ES adis “
bt 14
5V |28 WP & cc RAISE RESISTOR OFF BOARD
e ey L sy 2
Y. ad12 * " Al '+
oV ate o SOLDER JUMPER adit DGND™ PLANE oy
5V big. /
et . alts KAGND /
D3 87 c88 adg. /
< - / o4
ad8’ /
L Cous.ana = T ot T Fr P\
X 02 v E E85 A ’ | Avtsy
oo P €8s son [ VBRSTA0TS
TNT_GROUND FROM C13 PIN 2 1 HSMC15.0AT3 1SMC15.0ATS ad3 “vo——o | o 0] 2
' =
ad0. p—
—Ksv RESET- y)—RESET-
o/ needs to be inverted for use with the phase/SEIve ca | oo - Jos
Boie =S
JOIN GND, b v v 1SMC18AT3
. S
AT THIS vee
" E87 AcnD
(3BWR) S L «aaw
1 Mewcs oara _Lcos aNoo——o Iy N
Srma oo s o Norsziaws . N oteats D8
35V led rst 2 4 4 WDO.
2 - N
oo 2 E8S Atave o~ » Asv
E88 u! MBRS140T3
Kvee Ne7SZIaMs avo— o | o
+8 K5V KGND
0o bsA b1
(ED (ED {£D
S GRU I GRN 15 RED
VG VG R "DGND" PLANE
R27 R27A R28 R2BA "AGND" PLANE
« « i« i«

Delta Tau Data Systems, Inc.
e
mini - PMAC1, PCI AND DUAL PORT RAM

776 Document Number Rev

° | 603712-320

e Tuesday, May 07, 2002

Bheel 3 of 6

44

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

Schematics



PMAC-Mini PCI Hardware Reference

RV
v " " " "
DGND" PLANE AGND" PLANE INSTALL FOR 0-TO-100Khz AGND" PLANE "DGND" PLANE
u
— vee A pl——GHAL— . COMPONENT . SIDE
ENC A1 3 2 crats
ENC_A1 ouT-A IN-A INSTALL FOR STEPPER DRI’ 50K RP12
RP14 K 10KSIP10C
ENAAC TKsIP10C o kA
. RP1S .
Enc_p2 (—EHEA2 = oure e = e 3 custe ooz | Lo® HoMELs 1 re1s 0o Lt
pad crurz: 3 Crigte 70001 o1 mid HOMEt+ fer  aom £ PLiT
o bl crng: ;s > e weers R ;s g ih A pLte 2 7 £ AT
e plo——CHAE N INCOM PLIMI+ ez acea
. 22K8iPeC 340K N =
Enc_as ((ENC A 134 ours s 4 criag T x—2{un  aowp 12 Lngte N ory 47KSPS
RP18 E——— MLIM1+ c3 ACI3A
12 o Aav 3 12 Assv i 73 3
enaBD L g chnoe *x— .50 vour H2—9 L e Aoss % 3
. 3 - INSTALL FOR 0-T0-100Knz — N
ENC_g (G ENEAL 5 ouro o 10 cuas 1 s1e o 5 S oo . s coup -t AT AR o [T 5 -
s o b chas s Bl ona Slenn ws 2 2 1KsiPBl
22KSIPGC £r12 1K B PS2705:4NEC 1 2
C34C86D  (5016) 15712 1 cos e 2 i 1 3 3
= e anrooz | 5 0
7 s ; ; 7 3
. boND FouT ] ;
ot cio0 cor ez EETT cros ;
2200pf 56pf 0.1 mfd (OR1d) 0.1 mfd : 4
we we i 47KsIPal
MY rvs bt cren DIP14 SOCKET Homez. _HOMEZE 16 o rez2 2 thirt2
z & . 5 AGRD PLMZs 18 3 7 3 FAULTZ
. : STEPPER OPTION 15 e aom |t
ENAAC T se socker 5 (e Ao a7ksiPgl
. InstaLL po . P24
ENc_p2 (—ENC.B2 5 ourc e & CHE2 1 : MLz LM 21 Acsa S ) 1
|, e 22KSIP6C e Aows [ £ 2
IN-C AFLT2+ 10 7 8 7
s crms RP25 ras AFLT2e 0 lce  acuak
iNB p— 3 CHAG- CHA4s INSTALL FOR_STEPPER DRIVE ?gKTURN L AciB [ KSIP8I
enc 83 13 14 crar 3 GHge Gger— 5 s PSZTSANES B 2
enc_ss ours N8 w % Ghicar o INSTALL FOR STEEPER FEED A |
— NN
e P Lo o
. Y
ENC_Ba (—ENC B4 1 outo N 2 CHBA = AT o A4y RP
_ . £ite .
81 Gnp ND pl—CHB4- WIPER2 1N Incom H4 5V . 1 02 CHB3+ 10KSIP10C
360K ?
14C86D (8016) ’ 2 13 u31
=l DAC2+ 15118 02 * VN AGND 1 anooem Voo & EEREER ua; 4.7KSIP8I
il ° Ay 310 vour 2 AssV otmid 1517 02 chage OMEas ((—HOMES® ECH o L i 2 HMFL3
- 10 0! 2 Vs ComP 3 6 PLIM3+ 14 3 7 8 FAULT3
a ey R o CATHODE#2 voz LEVE o craae PLIM3+ e acea 2
ENA s R3& o —E2 ACI2B 19
1 —pt oHet- . s s 47KsIPOl
- vee ina p—r = 6 o 1K R ANODE#2 GND MUM3 2 s RP29 3 4
ENC C1 3 2 cHetr © cos NG X HCPL2630 , (DIP8) MLIM3+ 1] % ACIBA 6 3 3
ENC_C1 ouT-A INA 7 8 2N7002 1 1E119 5 cupar — s Acizs [F——t & 5
DGND FOUT H ot
[ EEE— H AFLT3+ 10 7 8 7
enaac cos cis_[ermo et e | AeLTa R ——
enc c2 s s cncas | prEves
ENC_C2 ourc NG Tmopv Tsqu Toimw (OR1d) 5.1 mid ! FSTTOSIANES )
e pl—|—cHe DIP14 SOCKET | INSTALL FOR STEPPER FEEDEACK f %\’W—‘MDTMWT
i y | STV
H " " " " AGND i i
enc o «3 w crics: DGND" PLANE AGND" PLANE | |
enc_ca ours N8 i |
enaso (H2—! oness (_HOMES: ol reat 002 HMEL
N oo ((ENC Ce 1 oo N 10 CcHeas Jrvatiall z s PLNG
L 8lowo e AssV - noin | 7 ] FAULTA
86D (S016) Acize Rpaz 4TKSIPBI
oy Mg AL ncin |2 z 1
b | Acie [£— £ 2
0.1 mia LaYoUT FoR BoTH LT z 3 7
Y ST 6 THRU-BOLE RP33 LTS ncun 11
iy — — 470SIP10C KSIP8I
aNEC i 2
3 Iy WiPERt wipeR?
ua —Kpew = = " —TAA cour. couy.
MBD301LT1 MBD301LT1 RENAUDIRT AENAZIDIE
RP35A | cia AP PULSEL PULSEZ
oK (DK i Dotks | 1 2 - | FEFCO-
ootk ssospel 1 s omia FASY! ON._SQLDER_SIDE M oA
ANODE#! vee 1589 ADERTE
EN-AC DATA-. 2 7 ODCLK 3
— ‘ catHODER VO opox — . shetav Zogg” 0 Y e E89 AorD
. €00
oacour (_BASUT £ - . | 3 oamooes vorl® ooara | . L0 . ; o o
v 8 VBL 10K 0 A+
AsELO(ASELD 15 fine 1 nseoe K — | AnoDE#2 oo |2 osELo , 5 E90 .
» 13 Aselo- HCPL2630 , (DIP8) ooATA 5 L vs . crie -
{2 i cir 1
eneo Lot mser | o vou =i o > 4 SRS
RPISD 40 . Q0CLK 4 NRL 13 | 3 4 2 {U3% 10KSIP8I
. ® P SAME LocaTION £S_(BCHL) O /802
AsEL1 (ASELL ol o 10 AsEL PRk £ oo ke 0.4mig o | i ] P ot
33081P8I . osELO bR AGND mfd tant E
o I Y O I® oseto LR | o
c12: R N 71 benp vor H2 4.7 mfd tant| R3s I 7 RP3TD_ o 10KSIP8I SRPJBE 4 DACI-
L] ANODE#2 oo AGND N o
e NPtz oFE ver vs [2— K poT a7 10K 2208181
. ADTGER o
| (sore) orma T 1t saaay
] 01 mis AGND
" "
"AGND" P s [ gon DGND" PLANE
\ A \ E . r s
o |Uas
| S
" "
013 baise AGND" PLANE
s RP36D
7
— iKksibel o
D14 <H orres rf
a 2o
bats4 c127 I 10KSIP8I /P30
U41A Raz 7 8 DAC2-
Lm139/50
R ¢ W rterand : T‘ scpor a 20siPs
1«
o1s
BASTO.08
Ra4 Ra4s. c129 ArIaN
herav M v MBR140T3
270 150K 0.4 mig
AENA 1 1 .
sy AENA_1 I ) 3 oury At
1E7A2 2 (5014) MBRS140T3
uste aRcTEs rPo
| Lmi30i50 sy s anspioc
2 | AENA 2 s
AENA_ 2 - ) 6 out INTERFACE TO
[ 165782 H S0
Ra7 Koo o RIS ACC28A,ACC28B
TaRCTE s
Ra6 0k U43C " "
T2k A 3 (AENA S 9 oL DGND" PLANE
= s oury 15
P s s
FERIZNDOS Rpa
AENA AENA 4 12 cs H2— 33KSIP10C
safety_relay 4 )) 1 ouT4/ B3 1 U4s ADCIN <&
b 1551702 13 s014)
Atav o e o b REEE! AENAIDIRY
74ACTES =] N2 o2l P H AENAZTIRS
QU
Aono s PEZTOTANES me o ouryp I 2
~w "AGND" PLANE TP s i Moo £
uena ¢ U1 31 a2 2Py i T 4 N6 oute By
{BULE (o) ona A vs At o H— — outr pZ—] .
EQuz PR 4 e N S eerco -
& | o I 1 Sk A o
o MMBD301LT1 CNVRT: b / TLNZBOTA HEADER 16
A1avO LM139/S0 A5V La: WDO M vap e | =0 O 00 E100,E101 AND £102
8 < | UDN2981A oz
s | [ vee 2 | €102 oIP1e) 1 w0 O o MR N
7 RESET- i i N'SOCKET €101 &t
6 PWR GUD- |
cAT vour PWR_GUD- i
c131 Q3 L4l i o« =02z OO0O " "
574 o PR | e DGND" PLANE
- - BN137 ] (DIP8) 0.1 mid o 0 A+ i
PWR-GOOD-LED H D22 D23 AV i PELTA TAU DATA SYSTEMS, Inc.
AGND R74A 2.2k 1 ano i [\ V] |
< un 1 | M AUV |
| 1SMC33AT3 MBRS140T3 | e
LED-GRN ] AcND | ni-Pmac MACHINE INTERFACE SECTION
"AGND" PLANE "DGND" PLANE "DGND" PLANE { "AGND" PLANE | Bize | Document Number Rev
H H o -
603712-320
[rea—— [Gale.Tuesday. Way 07, 2002 Fhest 5 o &

Schematics

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



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

We’re here to make your life easier. How can we help you today? Vl ARTISAN




