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APPENDIX D

SPECIFICATIONS

D.1 INTRODUCTION

The Specifications for the PSR4/5 and BDS4 are
provided in this appendix. Derating information is
also included for environments with high ambient

temperatures. As a general rule, the failure rate of
solid state components doubles for every ten degrees
Celsius rise in temperature. This exponential failure
rate is strong incentive for lower ambient
temperatures.
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Table D.1. PSR4/5 Speclfications

DESCRIPTION PSR4/5-112 PSR4/5-120
Main AC Line Input Voltage 90 - 160 VAC 90 - 160 VAC
Phase 1 Phase 1 Phase
Frequency 47 - 63 HZ 47 - 63 HZ
Current RMS/Phase, Continuous 12 AMPS 20 AMPS
Current RMS/Phase, Peak (2 Sec.) 24 AMPS 40 AMPS
Current RMS/Phase, Peak (50 msec.) 50 AMPS 80 AMPS
Control AC Line Input Voltage 95- 132 VAC 95 - 132 VAC
Phase 1 Phase 1 Phase
Frequency 47 - 63 HZ 47 - 83 HZ
Current RMS 1.5 AMPS 1.5 AMPS
Output Power 1.0 KWATTS 1.7 KWATTS
Volts 140 VDC 140 VDC
Unregulated Logic Bus Output
No Load + 26 VDC MAX
+ 14 VDC MAX
Il L * 14,5 VDC MIN. @ 1 AMPS
+ 6.5 VDC MIN. @ 2 AMPS
Internal Shunt Regulator, Peak Current 30A 30A
Internal Shunt Regulator, Resistance 7.5 OHM 7.5 OHM
Internal Shunt Regulator, Resistor Power 40 WATTS 40 WATTS
External Shunt Regulator, Peak Current 50 A 50 A
External Shunt Regulator, Min. Resistance 5.5 OHM 5.5 OHM

External Shunt Regulator, Resistor Power

Model Dependant

Model Dependant

Internal Power Dissipation, Continuous 60 W 0w
(Less Shunt Regulator)

Soft-Start Surge Current (MAX) 35 AMPS 35 AMPS
Soft-Start Charge Time (MAX) 0.25 SEC. 0.25 SEC.
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Table D.1. PSR4/5 Speclfications (Con't)
DESCRIPTION PSR4/5-212 PSR4/5-220
Main AC Line Input Voltage 207 - 253 VAC 207 - 263 VAC
Phase 3 Phase 3 Phase
Frequency 47 - 63 HZ 47 - 63 HZ
Current RMS/Phase, Continuous 12 AMPS 20 AMPS
Current RMS/Phase, Peak (2 Sec.) 24 AMPS 40 AMPS
Current RMS/Phase, Peak (50 msec.) 48 AMPS 80 AMPS
Control AC Line Input Voltage 95-132 VAC 95 - 132 VAC
Phase 1 Phase 1 Phase
Frequency 47 - 63 HZ 47 - 63 HZ
Current RMS 1.5 AMPS 1.5 AMPS
Output Power 3.6 KWATTS 6.0 KWATTS
Volts 310 vDC 310VDC
Unregulated Logic Bus Output
No Load + 26 VDC MAX
+ 14 VDC MAX
Il L + 14.5 VDC MIN. @ 1 AMPS
+6.5 VDC MIN. @ 2 AMP
Internal Shunt Regulator, Peak Current 32A 32A
Internal Shunt Regulator, Resistance 12.5 OHM 12,5 OHM
Internal Shunt Regulator, Resistor Power 40 WATTS 40 WATTS
External Shunt Regulator, Peak Current * 50 A 50 A
External Shunt Regulator, Min. Resistance * 8.8 OHMS 8.8 OHMS

External Shunt Regulator, Resistor Power

Model Dependant

Model Dependant

Internal Power Dissipation, Continuous

60w

90 W

(Less Shunt Regulator)
Soft-Start Surge Current (MAX) 80 AMPS 80 AMPS
Soft-Start Charge Time (MAX) 0.25 SEC. 0.25 SEC.

*  The -XX03 Electrical Option version has a peak régulétor current of 75 amps, a minimum resistance

of 5.8 ohms, and a power rating of 700 watts.
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Table D.1. PSR4/5 Speclficatlons (Con't)

DESCRIPTION PSR4/5-250 PSR4/5-275
Main AC Line Input Voltage 207 - 253 VAC 207 - 253 VAC
Phase 3 Phase 3 Phase
Frequency 47 - 63 HZ 47 - 63 HZ
Current RMS/Phase, Continuous 50 AMPS 75 AMPS
Current RMS/Phase, Peak (2 Sec.) 75 AMPS 112 AMPS
Current RMS/Phase, Peak (50 msec.) 100 AMPS 150 AMPS
Control AC Line Input Voltage 95 - 132 VAC 95 - 132 VAC
Phase 1 Phase 1 Phase
Frequency 47 - 63 HZ 47 - 63 HZ
Current RMS 3.0 AMPS 3.0 AMPS
Output Power 15 KWATTS 22.5 KWATTS
Volts 310 VDC 310 VDC
Unregulated Logic Bus Output
No Load + 26 VDC MAX
+ 14 VDC MAX
IlL + 14,5 VDC MIN. @ 2 AMPS
+ 6.5 VDC MIN. @ 4 AMPS
Shunt Regulator, Peak Current 100 A 200 A
Shunt Regulator, Min. Resistance 4.3 OHM 2.15 OHM
Internal Power Dissipation, Continuous 175 W 250 W
(Less Shunt Regulator)
Internal Power Dissipation, Peak (2 SEC.) 325 W 475 W
Soft-Start Surge Current (MAX) 40 AMPS 40 AMPS
Soft-Start Charge Time (MAX) 0.5 SEC. 0.5 SEC.
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Table D.2. BDS4 Speclfications
DESCRIPTION BDS4-103X BDS4-108X BDS4-110X BDS4-120X
MAIN DC BUS
Minimum 125 VDC 125VDC 125 VDC 125 VDC
Maximum 225VDC 225 VDG 225 VDC 225 VDC
Unregulated Logic + 14.5-26 VDC + 14.5-26 VDC + 14.5-26 VDC +14.5-26 VDC
Bus Input @ 0.25 AMPS @ 0.25 AMPS @ 0.25 AMPS @ 0.25 AMPS
+6.5-14VDC +6.5-14 VDC +6.5-14 VDC +6.5-14 VDC
@ 0.50 AMPS @ 0.50 AMPS @ 0.50 AMPS @ 0.50 AMPS
Fan AC Line Input - - - 95-132 VAC
50/60 HZ @ 0.5
AMPS
Output Current
(RMS/PHASE)
Convection Cooled
(45° C AMB) (Fan Cooled)
Continuous (RMS) 3.0 AMPS 6.0 AMPS 10.0 AMPS 20.0 AMPS
Peak (2.0 SEC.) (RMS) 6.0 AMPS 12,0 AMPS 20.0 AMPS 40,0 AMPS
Output KVA
(@ 160 VDC BUS)
Continuous 0.5 KVA 1.0 KVA 1.7KVA 3.3 KVA
(45°C AMB)
Peak (2.0 SEC.) 1.0 KVA 2.0 KVA 3.3 KVA 6.7 KVA
Internal Heat 30 WATTS 50 WATTS 75 WATTS 135 WATTS
Dissipation
PWM Switching 10.0 KHZ 10.0 KHZ 10.0 KHZ 10.0 KHZ
Frequency
Motor Current
Ripple Frequency 20.0 KHZ 20.0 KHZ 20.0 KHZ 20.0 KHZ
+10%
Resolver Excltation 7.0 KHZ 7.0 KHZ 7.0 KHZ 7.0 KHZ
Frequency
Form Factor RMS/AVG <1,01 =1.01 =1.01 =1.01
Speed Regulation 0.075%/°C 0.075%/°C 0.075%/°C 0.075%/°C
(Long Term)
tMinimum Controllable
Speed:
Standard 12-Bit R/D 2.0 RPM 2.0 RPM 2,0RPM 2,0 RPM
With 8000 RPM Max.
Tracking Rate
12-Bit R/D With 3.5 RPM 3.5 APM 3.5RPM 3.5 RPM
14000 RPM Max.
Tracking Rate
14-Bit R/D With 1/8 RPM 1/8 RPM 1/8 RPM 1/8 RPM
2000 RPM Max.
Tracking Rate
14-Bit R/D With 1/4 RPM 1/4 RPM 1/4 RPM 1/4 RPM
3500 RPM Max.
Tracking Rate
16-Bit R/D With 1/64 RPM 1/64 RPM 1/64 RPM 1/64 RPM
500 RPM Max.
Tracking Rate
+  Minimum controlled speed Is defined as the minimum speed that can readily be run. The standerd BDS4 s configured with a 12-

bit R/D converter for a maximum motor speed of 8,000 RPM. Other resolutions and maximum motor speeds (tracking rates) must

be ordered as specials.
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Table D.2. BDS4 Specifications (Con't)

DESCRIPTION BDS4-203X BDS4-206X BDS4-210X BDS4-220X
MAIN DC BUS
Minimum 250 VDC 250 VDC 250 VDC 250 VDC
Maximum 360 VDC 360 VDC 360 VDC 360 VDC
Unregulated Loglc + 14,5-26 VDC +14,5-26 VDC +14.5-26 VDC + 14.5-26 VDC
Bus Input @ 0.25 AMPS @ 0.25 AMPS @ 0.25 AMPS @ 0.25 AMPS
+6.5-14 VDC +6.5-14VDC +6.5-14VDC +6.5-14VDC
@ 0.50 AMPS @ 0.50 AMPS @ 0.50 AMPS @ 0.50 AMPS
Fan AC Line Input 95-132 VAC
’ 50/60 HZ @ 0.5
AMPS
Output Current
(RMS/PHASE)
Convection Cooled
(45° C AMB) (Fan Cooled)
Continuous (RMS) 3.0 AMPS 6.0 AMPS 10.0 AMPS 20.0 AMPS
Peak (2.0 SEC.) (RMS) 6.0 AMPS 12.0 AMPS 20.0 AMPS 40.0 AMPS
Output KVA
(@330 VDC BUS)
Continuous 1.1 KVA 2.2 KVA 3.6 KVA 7.3 KVA
(45°C AMB)
Peak (2.0 SEC.) 2.2 KVA 4.4 KVA 7.3 KVA 14.5 KVA
Internal Heat 40 WATTS 65 WATTS 95 WATTS 175 WATTS
Dissipation
PWM Switching 10.0 KHZ 10.0 KHZ 10.0 KHZ 10,0 KHZ
Frequency
Motor Current Ripple 20.0 KHZ 20.0 KHZ 20.0 KHZ 20.0 KHZ
Frequency
+10%
Resolver Excltatlon 7.0 KHZ 7.0 KHZ 7.0 KHZ 7.0 KHZ
Frequency
Form Factor RMS/AVG = 1.01 s 1.01 < 1.01 <101
Speed Regulation 0.075%/°C 0.075%/°C 0.075%/°C 0.075%/°C
(Long Term)
tMinimum Controllable
Speed:
Standard 12-Bit R/D 2.0 RPM 2.0 RPM 2.0 RPM 2,0 APM
With 8000 RPM Max.
Tracking Rate
12-Bit R/D With 3.5 APM 3.5 RPM 3.5 RPM 3.5 RPM
14000 RPM Max.
Tracking Rate
14-Bit R/D With 1/8 RPM 1/8 RPM 1/8 RPM 1/8 RPM
2000 RPM Max,
Tracking Rate
14-Bit R/D With 1/4 RPM 1/4 RPM 1/4 RPM 1/4 RPM
3500 RPM Max,
Tracking Rate
16-Bit R/D With 1/64 RPM 1/64 RPM 1/64 RPM 1/64 RPM
500 RPM Max.,
Tracking Rate
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Table D.2. BDS4 Speclfications (Con'f)
DESCRIPTION BDS4-230X BDS4-240X BDS4-255X
MAIN DC BUS
Minimum 250 VDC 250 VDC 250 VDC
Maximum 360VDC 360 VDC 360 VDC
Unregulated Logic Bus Input + 14.5-26 VDC + 14,5-26 VDC + 14.5-26 VDC
@ 0.25 AMPS @ 0.25 AMPS @ 0.25 AMPS
+6.5-14VDC +6.5-14 VDC +6.5-14 VDC
@ 0.50 AMPS @ 0.50 AMPS @ 0.50 AMPS
Fan AC Line Input 95- 132 VAC 95 - 132 VAC 95- 132 VAC
@ 0.5 AMPS @ 0.5 AMPS @ 0.75 AMPS
Output Current (RMS/PHASE)
(45° C AMB) (FAN COOLED) (FAN COOLED) (FAN COOLED)
Continuous (RMS) 30 AMPS 40 AMPS 55.0 AMPS
Peak (2.0 SEC)) 60 AMPS 80 AMPS 110 AMPS
Output KVA (@ 330 VDC BUS)
Continuous (45°C AMB) 11.0 KVA 14.5 KVA 20 KVA
Peak (2.0 SEC.) 22,0 KVA 29 KVA 40 KVA
Internal Heat Dissipation 255 WATTS 335 WATTS 445 WATTS
PWM Switching Frequency 10.0 KHZ 10.0 KHZ 10.0 KHZ
Motor Current Ripple Frequency 20.0 KHZ 20.0 KHZ 20.0 KHZ
+10%
Resolver Excltation Frequency 7.0 KHZ 7.0 KHZ 7.0 KHZ
Form Factor RMS/AVG = 1.01 = 1.01 <1.01
Speed Regulation 0.075%/°C 0.075%/°C 0.075%/°C
(Long Term)
tMinimum Controllable
Speed:
Standard 12-Bit R/D 2.0 RPM 2,0 RPM 2,0 RPM
With 8000 RPM Max.
Tracking Rate
12-Bit R/D With 3.5 RPM 3.5 RPM 3.5 RPM
14000 RPM Max.
Tracking Rate
14-Bit R/D With 1/8 RPM 1/8 RPM 1/8 RPM
2000 RPM Max.
Tracking Rate
14-Bit R/D With 1/4 RPM 1/4 RPM 1/4 RPM
3500 RPM Max,
Tracking Rate
16-Bit R/D With 1/64 RPM 1/64 RPM 1/64 RPM
500 RPM Max.,
Tracking Rate

T

Minimum controlled speed is defined as the minimum speed that can readily be run.

The standard BDS4 |s

configured with a 12-bit R/D converter for a maximum motor speed of 8,000 RPM. Other resolutions and maximum
motor speeds (tracking rates) must be ordered as speclals.
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Table D.3. Derating Data

Derating Information (Continuous Duty)
60HZ 50HZ Operation In 50HZ
BDS4 Derating @55° C* 45° Max. Ambient % Total Derating @ 55°C
3A 20% No Derating 20%
6A 20% No Derating 20%
10A 20% No Derating 20%
20A 20% No Derating 20% .
30A 20% 20% 36%
40 A 20% 20% 36%
55 A 20% 20% 36%
PSR4/5 60HZ 50HZ Operation In 50HZ
Logic Bus Supply Derating @556° C* 45° Max. Ambient % Total Derating @ 55°C
12A 10% No Derating 10%
20A 10% No Derating 10%
50A 10% No Derating 10%
75A 10% No Derating 10%
PSR4/5 60HZ 50HZ Operation In 50HZ
Main Bus Supply Derating @55° C* 45° Max. Ambient % Total Derating @ 55°C
12A No Derating 20% 20%
20A No Derating 20% 20%
50A 10% 10% 20%
75A 10% 10% 20%

* Based on Derating of 2% /° C from 45° C to 55° C.

Consult Factory for Derating Above 55° C.
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Table D.4. Environmental Speclfications
Operating Temperature 0°Cto45°C
Storage Temperature 20°Cto70°C
Humidity (Non-Condensing) 10% to 90%
Table D.5. Mechanical Specifications
WIDTH HEIGHT DEPTH WEIGHT
MODEL

NUMBER MM IN. MM IN. MM IN. Ka(f) LB.
BDS4-X03X- 60 23 340 13.5 280 11 2.95 61/2
BDS4-X06X- 60 2.3 340 13.5 280 11 3.40 71/2
BDS4-X10X- 88 3.5 340 13.5 280 11 6.01 131/4
BDS4-X20X- 106 42 340 13.5 280 11 6.35 14
BDS4-230X- 140 5.5 340 13.5 284 11.2 9.75 211/2
BDS4-240X- 140 55 340 13.5 284 - 11.2 9.98 22
BDS4-255X- 160 6.3 340 13.5 284 11.2 10.43 23
PSR4/5-X12- 80 3.1 340 13.5 280 11 4,76 101/2
PSR4/5-X20- 80 3.1 340 13.5 280 11 5.44 12
PSR4/5-X50- 140 5.5 340 13.5 284 11.2 12.02 261/2
PSR4/5-X75- 140 55 340 13.5 284 11.2 1225 | 27
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APPENDIX E

OPTIONS

Options are brought into existence from time to time
to satisfy specific needs and to add versatility to the
product. (Refer to the Model Number Schemes in
Appendix B.)

The BDS4 and PSR4/5 may be ordered with various
mechanical and electrical options, standard or
custom designed for particular applications. Ifa
feature is desired which is not covered here, consult

the Industrial Drives Sales Staff for information on
custom designed options.

E.1 PSR4/5A/V ELECTRICAL
OPTIONS

12 and 20 AMP Models:
OPTION:

-01 400 watts external regeneration resistor kit
for 230V systems (refer to Section 4.7).

-02 200 watts external regeneration resistor kit
for 115V systems (refer to Section 4.7).

-03 700 watts external regeneration resistor kit
for 230V systems (refer to Section 4.7).

-80 without Regen or dynamic brake

-81 with 240 V logic supply, without Regen or
dynamic brake

50 and 75 AMP Models:
OPTION:
-20 with undervolt fault

-50 without soft-start circuitry.

E.2 BDS4 ELECTRICAL OPTIONS

The standard BDS4 servo amplifier is fitted with a
12-bit R/D converter which allows a maximum
tracking rate of 8000 RPM and a maximum
operating speed of 7500 RPM.

The BDS4 amplifiers are available with standard
options which are discussed in the following
sections. These options are either integrated into the
main circuit board of the BDS4 amplifier or appear
as Option Boards that are mounted inside of the
BDS4 chassis.

E.2.1 Integrated Options

R/D Converter Resolution and Tracking Rate
Options:

Optional R/D resolutions and tracking rates are
available and produce higher resolution position
information and/or better low-speed performance.
These options are integrated into the main circuit
board (motor control board) within the BDS4
amplifier and are as follows:

Option - 08 contains a 14-bit Rm, produces a
maximum tracking rate of 3500 RPM, and a
maximum operating speed of 3200 RPM.

Option - 11 contains a 16-bit R/D, produces a
maximum tracking rate of 500 RPM, and a
maximum operating speed of 450 RPM.

Option - 16 contains a 14-bit R/D, produces a
maximum tracking rate of 2000 RPM, and a
maximum operating speed of 1800 RPM.

Accuracies, repeatability, and resolution

specifications are recorded in the tables located in
Section E.2.2.4.
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E.2.2 BDS4-OPT2/3A Option Board

The option board can support 10-, 12- 14-, or 16-bit
R/D converters (mounted within the BDS4). The
card may be configured one of three ways:

01- as a differential quadrature encoder
interface with marker pulse.

02- as a 12- to 16-bit buffered parallel resolver
data interface.

03- as a 12- to 16-bit buffered parallel resolver
data interface with drive control signals.

E.2.2.1 BDS4-OPT2/3A-01 BOARD

Electronic Encoder Qutput

When configured as a BDS4-OPT2/3A-01 board,
only the encoder outputs are offered. The board
functions only to convert the binary (motor shaft)
position information from the R/D (Resolver-to-
Digital) converter, located within the BDS4
amplifier, to differential quadrature encoder signals
with marker pulse,

The output interface connections are made via
Connector 32, mounted on the BDS4-OPT2/3A-01
Board. This connector is an 8-Pin Molex MINI-FIT
JR connector and is located just to the left of
Connector C1 mounted in the top front of the BDS4
amplifier .

The pin outs are as follows:

OUTA | 5 1 || OUTA
OUTB| 6 2 | OUTB
outz| 7 3 | OUTZ

COM | 8 4 | COM

Figure E.1. Connector 32
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The encoder interface option provides a differential
quadrature synthesized encoder output and a
differential marker pulse output for customer use.
Each output pair (OUT A or A phase, OUT B or B
phase, and OUT Z or Z phase) is driven by a
DS8830/SN75183 differential line driver integrated
circuit. The voltage levels transition between + 5
volts and common. This interface is capable of
sinking and sourcing 40 milliamps of current. The
differential outputs are designed to drive long
lengths of coaxial cable, strip line, or twisted pair
transmission lines with characteristic impedances of
50 to 500 ohms.

The quadrature signal is generated by the following
sequence:

Refer to Drawing D-93179-1.

Up to sixteen parallel resolver data bits are brought
to the BDS4-OPT2/3A Option Board via connectors
7 and 33, These bits first pass through LS244 data
buffers. Next the data bits are routed to a double row
jumper/header (component 35). At this header the
quadrature resolution is selected by manipulating
two jumpers. The resolution can be from 16 to
16384 encoder lines in increments of power of two
(2%) (i.e., 16, 32, 64, 128, 256, 512, 1024, 2048,
4096, 8192, 16384). The following jumper table
shows the jumper combinations for the resolutions
available. After two of the twelve data bits have
been selected at the jumper/header block
(Component 35) by the two jumper sel=ctions, these
two signals are routed to a pair of Exclusive-Or
gates. This is where the quadrature (A Phase offset
from B Phase by 90 degrees) signal pair are
generated.

After this the two quadrature signals are latched by a
pair of LS175 flip-flops. The non-inverting output
from each flip-flop drives an LED. The inverting
output from each flip-flop drives a pair of DS8830 or
75183 line drivers. The line driver outputs route
straight across a jumper/header strip (this is used
with other options) and terminate at customer
Connector 32.

The marker pulse signal is generated by the
following sequence:

All sixteen parallel resolver data bits are brought to
the BDS4-OPT2/3A Option Board. These bits first
pass through L5244 data buffers. Next the data bits
are routed to a bank of DIP switches consisting of
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Components 23 and 26. At these switches the
marker pulse width is selected. For a minimum
pulse width all switches should be closed. As more
switches are opened from the LSB to the MSB, the
pulse width will become wider. The marker pulse
width selected has no effect on the quadrature
resolution selected although these two types of
signals are normally related on a standard encoder.
The jumper/switch table that follows shows the wide
and narrow marker pulse selection with each of the
eleven encoder equivalent resolutions available.
After the dip switch, the selected signals are Anded
together then Anded with all of the MSB data lines
that were not switch-selectable. Note that the
combination of the two Nand gates feeding into an
Or gate results in the equivalent of a large Nand
gate. The output of the Or gate feeds into a LS175
flip-flop. The non-inverting output of the flip-flop
drives an LED. The inverting output of the flip-flop
drives a DS8830 or 75183 line driver. The line
driver outputs route straight across a jumper/header
strip (this is used with other options) and terminate
at customer Connector 32.

‘The encoder resolution (OUT A and OUT B) can be
jumpered for resolutions between 16 to 16384 lines
in binary (2X) increments. The OUT Z (Marker
Pulse) can be switch-selected for either a narrow
pulse width or a wide pulse width in relation to the
particular resolution selected. Note that any other
marker pulse width can be selected as it has no direct
effect on the selected resolution of the encoder
equivalent signal.

STANDARD 12-BIT CONFIGURATION
Place two jumpers on header #35:

JUMPER PINS I-]
JUMPER PINS K-L

Adjust the Dip Switch #23 & #36 to:

SWITCH A - OFF
SWITCH B - OFF
SWITCH C - OFF
SWITCH D - OFF
SWITCHE - OFF
SWITCHF - ON
SWITCHG - ON
SWITCHH - ON
SWITCHI - ON
SWITCHJ - ON

SWITCHK - ON
SWITCHL - ON

Double Row Header #28:

JUMPER 1-2
JUMPER 3-4
JUMPER 5-6
JUMPER 7-8
JUMPER 9-10
JUMPER 11-12

See Schematic Drawing D-93179

E.2.2.2 BDS4-OPT2/3A-02 BOARD
Electronic Encoder with Parallel Output (Without
Drive Signals)

The parallel resolver data option provides 12 - 16
bits of buffered resolver data output. The signals are
output on one 34-pin ribbon cable connector. The
mating connector for the ribbon cable connector is a
Berg P/N 66900-234 or equivalent. The ribbon cable
pinouts are listed in Table E.2 and on drawing
C-93185.

POS0OO0-POS15 are sequenced
to agree with PMC-960
positioner board signal names
for a 12-bit configuration.

NOTE  Due to this, POS12-POS15 will
appear to be out of sequence.

E.2.2.3 BDS4-OPT2/3A-03 BOARD
Electronic Encoder with Parallel Output (With Drive
Signals)

This option is similar to that discussed in Section
E.2.2.2 with the exception that it also provides for a
means by which the Industrial Drives' 960 position
controller can interface directly with the BDS4
motor controller. This is accomplished by adding a
small cable between Connector 32 on .z BDS4
OPT2/3A board and Connector C1 of the BDS4
amplifier. The BDS4 motor controller signals are
identified in the above table by the addition of an
asterisk by the pin numbers. Connector 37 on the
BDS4-OPT2/3A board is located just to the left of
Connector C1 mounted in the top front of the BDS4.
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E.2.2.4 BDS4 AND BDS4-OPT2/3A
(BOARD) SYSTEM SPECIFICATIONS

Accuracies, repeatability, and resolution
specifications are recorded in Table E.3.

E.3 BDS4-OPT-D/L OPTION BOARD
. Function:

The BDS4-OPT-D/L option board functions as an
interface module between the BDS4 and machine
travel limit switches. There are separate inputs for
the CW and CCW directions of motor shaft rotation
(viewing the motor from the output shaft end). In
the event a machine limit switch is activated, the
motor will decelerate (at maximum rate) to zero
speed and remain against the "stop” in a reduced
current mode. The BDS4 will remain fully
operational with full current and torque available for
movemen: in the opposite direction (provided the
opposite limit switch is not activated).

. Wiring

Reference to Drawing A-93541 will assist in wiring
the D/L option board. The speed command (position
error) to the BDS4 amplifier must be wired to 1 and
4 of the special differential input terminals on the
D/L option board, NOT TO THE STANDARD
INPUT OF THE BDS4. In order to initiate restricted
movement the customer must provide 5 to 28 VDC,
through limit switches on the machine, to the CW
and CCW inputs of the D/L option board. The 5 to
28 VDC supply must be capable of sourcing 20 ma
of current.

E-4

. Board Configuration:

The D/L option board is shipped from the factory
configured so that the absence of input (5 to 28
VDC) from either of its CW or CCW inputs activate
the direction limit mode. If it is desired that
direction limit be activated by the presence of
voltage, remove Jumper 26 located between Pins 2
and 3 on the board and install it between Pins 1 and
2.

° Direction Limit Indication:

When the Direction Limit mode is activated, a red
LED will become illuminated. The LED is located
just behind option board Connector 3 and can be

seen through the opening in the front of the BDS4,

¢ Adjustments:

There is only one adjustment on the D/L option
board. It is the Command Scale Pot, and is located
next to option board Connector 67.

Perform the adjustment procedure in the following
manner:

1.  Adjust the Command Scale pot in the front of
the BDS4 fully CCW.

2. Adjust the Command Scale pot on the D/L
option board in the standard manner by
referring to Section 4.4.1.3 or 4.4.1.4 of this
manual.
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Table E.1. BDS4-OPT2/3A-01 Board Specifications

ENCODER RESOLUTION
SELECTION MARKER PULSE WIDTH
OUTA&OUTB

ENCODER JUMPER/HEADER DIP SWITCH #23 & #36

RESOLUTION #35 (0 = OFF 1 = ON)
Encoder (| Encoder

Quad Lines JUMPER | JUMPER WIDE MARKER* NARROW MARKER
Counts (/rev) # #2 123456789 10 1112 |123456788 10 11 12
65536™ 16384 A-B C-D 611111111 1 1 1 111111111 1 1 1
32768** 8192 C-E D-F 001111111 1 1 1 011111111 1 1 1
16384** 4096 E-F G-H 600111111 1 1 1 001111111 1 1 1
8192* 2048 G-l H-J 000011111 1 1 1 600111111 1 1 1
4096* 1024* 1-J* K -L* 000001111 1 1+ 1 [oo00011111 1 1 1
2048 512 K-M L-N ocoo000O0OO0OT1TT1TI1 1 1 1 oo0oo0001111 1 i 1
1024 256 M-N 0-P 000000011 1 1 1 600000111 1 1 1
512 128 o-Q P-R 000000001 1 1 1 000000011 1 1 1
256 64 Q-R s-T 000000000 1 1 1 000000001 1 1 1
128 32 S-u T-V 000000000 0 1 1 000000000 1 1 1
64 16 Uu-v W-X oo0000O0QBO0OO0OO0C O 1 1 000000000 1 A |

*  This is the standard setting (12-bit).

**  These resolutions are not available on all BDS4 models. A high resolution R/D is also required with these
resolutions.
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BDS4

Table E.2. OPT2/3A-02 and OPT2/3A-03 Plnouts

CONNECTOR #4

ICMD
ACOM
TACH
ACOM
ALOCK
ACOM
DRVENB'
DCOM
DRVRDY'
DCOM
BUSY
DCOM
N/C
DCOM
POSOO
DCOM
POSO1
DCOM
POSO2
POSO3
POSO4
POSOS5
POSO6
POSO7
POSO8
POSO9
POS10
POS11
POS12%
POS13*
POS14**
POS15*
N/C
SHIELD

DIFF HI (current/velocity command) (analog)
DIFF LOW (connected to analog common)
TACH HI (analog signal)

TACH LOW (connected to analog common)
ANALOG LOCK HI (analog signal)
ANALOG LOCK LOW (analog common)
Servo Drive Enable (active low)

Digital Common

Servo Drive Ready (active low)

Digital Common

Resolver's R-to-D Converter Busy (active high)
Digital Common

Reserved

Digital Common

Least Significant Bit for 12-Bit R/D

Digital Common

Next to Least Significant Bit for 12-Bit R/D
Digital Common

One Input Bit of Resolver

One Input Bit of Resolver

One Input Bit of Resolver

One Input Bit of Resolver

One Input Bit of Resolver

One Input Bit of Resolver

One Input Bit of Resolver

One Input Bit of Resolver

Next to Most Significant Bit of the Resolver
Most Significant Bit of the Resolver

Next to Least Significant Bit for 14-Bit R/D
Least Significant Bit for 14-Bit R/D

Next to Least Significant Bit for 16-Bit R/D
Least Significant Bit for 16-Bit R/D
Reserved

EMI Isolated Shield Common

E-6

These signals are only available on the OPT2/3A-03 option.

These signals are not available on all models of the BDS4.



BDS4 APPENDIX E - OPTIONS
Table E.3. System Specifications
ACCURACIES J GRADE R/D H GRADE R/D
R/D CONVERTER ACCY + 4.0 ARC MIN + 22.0 ARC MIN
RESOLVER ACCY + 7.0 ARC MIN + 7.0 ARC MIN
RESOLVER MOUNTING + 3.0 ARC MIN + 3.0 ARC MIN
UNCERTAINTY**
(£ 1 Count) + 5.27 ARC MIN + 5.27 ARC MIN
WORST CASE ACCY* 19.27 ARC MIN 37.27 ARC MIN
0.32 DEGREES 0.62 DEGREES
+ 1.8 BITS + 3.5 BITS
TYPICAL ACCY 13.87 ARC MIN 28.55 ARC MIN
0.22 DEGREES 0.48 DEGREES
+ 1.3 BITS +25BITS
REPEATABILITY 5.27 ARC MIN 5.27 ARC MIN
0.088 DEGREES 0.088 DEGREES
1.0 BIT 1.0 BIT
RESOLUTION 2'2 BITS (4096) 2'2 BITS (4096)
s Worst Case Analysis assumes all errors add together.
b For 12-bit systems only. For 14-bit systems, the uncertainty drops to * 1.32 arc min and for 16-bit

systems, the uncertainty drops to + 0.33 arc min. Therefore, the worst case and typical accuracies will be
reduced slightly for 14- and 16-bit systems.

E-7




APPENDIX E - OPTIONS BDS4
Table E.4. R/D Converter Speeds

R/D CONVERTER MAXIMUM SPEED T

R/D RESOLUTION TRACKING RATE OPERATING SPEED
12-Bit 233.33 RPS 8000 RPM 7500
12-Bit 133.33 RPS 8000 RPM 7500
14-Bit 58.33 RPS 3500 RPM 3150
14-Bit 33.33 RPS 2000 RPM 1800
16-Bit 15.0 RPS 900 RPM 800
16-Bit 13.33 RPS 500 RPM 450

E-8
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One Quadrature
One Encoder Encoder Count
lestf———  Line
Qut A
OutA
—f - A Leads B by 90 Degrees for Clockwise Rotation

OutB

OutB

OutZ
(Wide
Marker Pulse)

OutZ
(Wide

Marker Pulse)

OutZ
(Narrow
Marker Pulse)

C a0

Figure E.2. Encoder Output Timing

Out Z
(Narrow
Marker Pulse)
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ER:20 suisswsivscnvssiissetisssiyvimsinivisissasunis F-9 Diagram ......c.cumissessessasesneeesasssasssone F-44
A-93156 Outline & Dimension BDS4 - A-93567 Outline & Dimension BDS4 -
30 & 40 AMP.aercercisernsnsemniseinnne F-10 3 & 6 AP wovirsercsnenssnssessnsssssssssinsanns F-45
A-93231 BDS4 Wiring Diagram.......ccevveisuenens F-11 " A-93568 Outline & Dimension BDS4 -
A-93314 Wiring & Mounting Diagram 20 AINP worvvnrnnssesmsnssessissessessnsssanssnisens F-46
BR2 covmmssnanamsipomegmnssnss F-16 A-93572 Outline and Dimension BDS4 -
A-93315 Wiring & Mounting Diagram 10 AP coonririinesnssnsnisrsersssassssssssnnessanses F-47
ER-22 ..ovcviviirisiisssssssssnisesessesssssnensnes F-17 A-93656 Mounting Hole Pattern BDS4,
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G LOSSARY

Acceleration

The change in velocity as a function of time.
Acceleration usually refers to increasing velocity and
deceleration describes decreasing velocity.

Amblent Temperature

The temperature of the cooling medium, usually air,
immediately surrounding the motor or another
device.

Amplifler

Electronics which convert low level command
signals to high power voltages and currents to
operate a servo motor.

Brushless Servo Drive

A servo drive used to control a permanent magnet
synchronous AC motor. May also be referred to as
an AC Servo Drive.

Drive

This is the electronics portion of the system that
controls power to the motor.

Drive, Analog

Usually referring to any type of motor drive in which
the input is an analog signal.

Drive, Servo

A motor drive which utilizes internal feedback loops
for accurate control of motor current and/or velocity.

Efficlency .
The ratio of output power to input power.

Encoder, Absolute

A digital position transducer in which the output is
representative of the absolute position of the input
shaft within one (or more) revolutions. Qutput is
usually a parallel digital word.

Encoder, Incremental

A position encoding device in which the output
represents incremental changes in position.

Encoder, Marker

A once-per-revolution signal provided by some
incremental encoders to specify a reference point
within that revolution. Also known as Zero
Reference signal or index pulse.

Encoder Resolution

A measure of the smallest positional change which
can be detected by the encoder.

Feedback

A signal which is transferred from the output back to
the input for use in a closed loop system.

Following Error

The position error during motion resulting from use
of a position control loop with proportional gain
only.

Friction

A resistance to motion caused by surfaces rubbing
together. Friction can be constant with varying
speed (coulomb friction) or proportional to speed
(viscous friction) or present at rest (static friction).

Full Load Current

The armature current of a motor operated at its full
load torque and speed with rated voltage applied.

Full Load Speed

The speed of a motor operated with rated voltage and
full load torque.

Galn

The ratio of system output signal to system input
signal. The control loop parameter that determines
system performance characteristics.

G-1
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HP: Horsepower

One horsepower is equal to 746 watts. Since

Power = Torque x Speed, horsepower is a measure of
a motor's torque and speed capability (e.g. a 1 HP
motor will produce 35 Ib-in. at 1800 rpm).

I/0: Input/Output

* The reception and transmission of information
between control devices. In modern control systems,
I/O has two distinct forms: switches, relays, etc.,
which are in either an on or off state, or analog
signals that are continuous in nature such as speed,
temperature, flow, etc.

Inertla

The property of an object to resist changes in
velocity unless acted upon by an outside force.
Higher inertia objects require larger torques to
accelerate and decelerate. Inertia is dependent upon
the mass and shape of the object.

Inertial Match

An inertial match between motor and load is
obtained by selecting the coupling ratio such that the
load moment of inertia referred to the motor shaft is
equal to the motor moment of inertia.

Inrush Current

The current surge generated when a piece of
equipment such as a servo amplifier is connected to
an AC line. This surge is typically due to the
impulse charging of a large capacitor located in the
equipment.

Instabllity

Undesirable motion of an actuator that is different
from the command motion. Instability can take the
form of irregular speed or hunting of the final rest
position,

Limits

Motion control systems may have sensors called
limits that alert the control electronics that the
physical end of travel is being approached and that
motion should stop.

Logic Ground

An electrical potential to which all control signals in
a particular system are referenced.

G-2

Loop, Feedback Control

A control method that compares the input from a
measurement device, such as an encoder or
tachometer, to a desired parameter, such as a
position or velocity and causes action to correct any
detected error. Several types of loops can be used in
combination (i.e. velocity and position together) for
high performance requirements.

Master Slave Motlon Control

A type of coordinated motion control where the
master axis position is used to generate one or more
slave axis position commands.

Motor, AC

A device that converts electrical alternating current
into mechanical energy. Requires no commutation
devices such as brushes. Normally operated off
commercial AC power. Can be single or multiple
phase.

Oscillation
An effect that varies periodically between two values.

PLC

Programmable Logic Controller. Also known as a
programmable controller, these devices are used for
machine control and sequencing.

Power

The rate at which work is done. In motion control,
Power = Torque X Speed.

Pulse Rate

The frequency of the step pulses applied to a step-per
motor driver. The pulse rate divided by the
resolution of the motor/drive combination ( in steps
per revolution) yields the rotational speed in
revolutions per second.

Rampling

The acceleration and deceleration of a motor. May
also refer to the change in frequency of the applied
step pulse train.

Rated Torque

The torque producing capacity of a motor at a given
speed. This is the maximum continuous torque the
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motor can deliver to a load and is usually specified
with a torque/speed curve.

Regeneration

The action during motor braking, in which the motor
acts as a generator and takes kinetic energy from the
load, converts it to electrical energy, and returns it to
the amplifier. '

Repeatablity

The degree to which the positioning accuracy for a
given move performed repetitively can be duplicated.

Resolution

The smallest positioning increment that can be
achieved. Frequently defined as the number of steps
or feedback units required for a motor's shaft to
rotate one complete revolution.

Resolver

A position transducer utilizing magnetic coupling to
measure absolute shaft position over one revolution.

RMS Current

Root mean square current. In an intermittent duty
cycle application, the RMS current is equal to the
value of steady state current which would produce
the equivalent resistive heating over a long period of
time.

Rotor

The rotating part of a magnetic structure. In a
motor, the rotor is connected to the motor shaft.

Servo Amplifier/Servo Drive

An electronic device which produces the winding
current for a servo motor. The amplifier converts a
low level control signal into high voltage and current
levels top produce torque in the motor.

Servo System

An automatic feedback control system for
mechanical motion in which the controlled or output
quantity is position, velocity, or acceleration. Servo
systems are closed loop systems.

Shunt Resistor

A device located in a servo amplifier for controlling
regenerative energy generated when braking a
motor. This device dissipates of "dumps" the kinetic
energy as heat.

Single Polnt Ground

The common connection point for signal grounds in
a control wiring environment.

Slew

In motion control the portion of a move made at a
constant non-zero velocity.

Speed Regulation

For a speed control system, speed regulation is the
variation in actual speed expressed as a percentage
of set speed.

Stiffness

Ratio of an applied force torque to change in position
for a mechanical system.

Stator

The non-rotating part of a magnetic structure. Ina
motor the stator usually contains the mounting
surface, bearings, and non-rotating windings or
permanent magnets.

Tachomaeter

An electromagnetic feedback transducer which
produces an analog voltage signal proportional to
rotational velocity. Tachometers can be either brush
or brushless.

Torque

The rotary equivalent to force. Equal to the product
of the force perpendicular to the radius of motion
and distance from the center of rotation to the point
where the force is applied.

Velocity

The change in position as a function of time.
Velocity has both a magnitude and direction.
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Abbreviations, 2-2
AC Input Voltages, 2-6
AC Line Voltages, 2-11
Adjustments, 4-3
Application Dependent, 4-3
Balance, 4-3
Command Scale, 4-3
Current Limit, 4-4
Current Sensor Offset, 4-4
Design Tolerance, 4-3
Factory Only, 4-6
Motor System Resolver Alignment, 4-4
Resolver Excitation, 4-4
Response, 4-3
Set-Up, 4-3
Stability, 4-4
Assembly, 2-3
Mounting, 2-3
Mounting External Regen, 2-4
Autotransformers, 4-2
B Series, 1-1
BDS4 Input/Output, 2-8
BDS4 vs, BDS4V vs. BDS4A, 2-2
BDS4-COMP, 1-2
Bold text, 2-2
Capitalized Text, 2-2
Caution, 2-1
Compensation, 1-2

Connector Kits, see Appendix C

Conventions, 2-1

DC Bus Voltage, 2-6, 2-12
Dynamic Bus Discharge, 1-6
Electrical Connections, 2-4
AC Input Voltages, 2-6
BDS4/51/0, 2-8
External Regen Resistors, 2-6
Grounding Scheme, 2-5
Main DC Bus Voltages, 2-6
Motor, 2-10
PSR4/5 Fault Output, 2-6
Recommended Torque, 2-5
Unregulated DC Voltages, 2-6
Electrical Noise, 4-2
Enclosures, 2-3
Environmental Considerations, 2-3
External Regeneration Resistor(s), 2-4
Fault Diagnostics, 1-4
Fault Output Contact, 2-6
Features, 1-1
Field Serviceability, 5-1
Fuses, 6-1
Grounding Integrity, 4-2
Grounding Scheme, 2-5
Humidity, 2-3
Initial Start-Up, 3-1
Input/Output, BDS4, 2-8
Inspection, 2-2

Installation, 2-1
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Installation Checklist, 2-10

Motor and Resolver Wiring, 2-11

AC Lines Voltages, 2-11

DC Bus Voltages, 2-12
Installation Requirements, 2-2
Interchanging BDS4's, 5-1
Maintenance, 4-1

Microprocessor, 1-4

Model Numbering Scheme, 2-2,
also see Appendix B

Motor Connections, 2-10

Mounting, 2-3
Mounting Combinations, 2-3

NEC, 2-2
Note, 2-1
Operating Temperature, 2-3
Operation, 3-1
Options, see Appendix E
Periodic Maintenance, 4-2
Ventilation, 4-2
Grounding Integrity, 4-2
Power Up/Down Sequencing, 1-5
Preventative Maintenance, 4-1
Transient Voltages, 4-1
Surge Current, 4-1
Electrical Noise, 4-2
Radio Frequency Energy, 4-2
Product Description, 1-1
PSR4/5 vs, PSR4/5A, 2-2
Radio Frequency Energy, 4-2
Recommended Spare Parts, 6-1

Reset Procedures, 5-4

Resolver Wiring, 2-11

Safety information, 2-1
Safety-Alert Symbols, 2-1

Sequence of Operations, 3-1
Shunt Regulator, 1-2
Soft-Start, 1-2

Spare Parts, 6-1
Ordering Instructions, 6-3

Specifications, see Appendix D

Static Sensitive, 2-2

Status LED's, 5-2

Storage Temperature, 2-3

Surge Current, 4-1

Symptoms and Corrections, 5-2

System Description, 1-1

Test Limits, 1-2

Test Limits Sheet, 2-9

Theory of Operation, 1-2
Brushless DC Motor, 1-5
Power Supply Module, 1-2
Servo Amplifier Module, 1-4

Thermal Overload Protection, 2-5

TL, 1-2

Tools, see Appendix C

Torque Angle Control, 1-1

Torque for Electrical Connections, 2-5

Transformers, 4-2

Transient Voltages, 4-1

Troubleshooting, 5-1

Typical System Diagram, 1-6
UL, 2-2
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Underlined Text, 2-2
Unpacking, 2-2

Unregulated DC Voltages, 2-6
Ventilation, 4-2

Warning, 2-1

Warranty Information, see Appendix A






