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Introduction

SECTION | - INTRODUCTION

1.1 Purpose

This manual describes the Electro-Craft BRU-Series brushless servo drives and spindle drives along with
standard Electro-Craft motors recommended for use with the BRU-Series drives. The manual is intended
for use by qualified engineers or technicians directly involved in the installation, operation, and field level
maintenance of the drives and motors.

1.2 Product Description

The BRU-500 is a high performance sinusoidal brushless industrial drive employing a modular package
suited to single or multi-axis applications. The drive modules can power S-Series and F-Series permanent
magnet synchronous motors as servo drives or i-Series squirrel cage induction motors as spindle drives.
All drives share a common power supply to achieve the most economical system package. Figure 1-1
shows the standard BRU-500 components.

The BRU-200 is a high performance sinusoidal brushless industrial drive employing a modular package
suited to single or muiti-axis applications. The drive modules power S-Series and F-Series permanent
magnet synchronous motors. Figure 1-2 shows the standard BRU-200 components.

For single axis positioning applications, the Electro-Craft PRO-Series controller cards are available as PRO-
Series Controller Kits to be integrated into the BRU-Series drive module. This eliminates the need for a
separate controller package.

£ {
'F_ -
f 5

sadasiibuz {pudy,

Figure 1-1 BRU-500 Series Servo and Spindle Drives
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Figure 1-2 BRU-200 Series Servo Drives

A brief description of the BRU-Series major components follows.

1.2.1 Power Supply Modules (BRU-500 Only)

The power supply module (PSM) can supply DC power to as many as six servo or spindle drive modules.
The AC voltage input to the PSM is non-isolated or isolated three phase power. The output, which is daisy-
chained to the drive modules, is a two wire DC bus. The PSM requires no adjustments, protects itself,
provides trouble-shooting diagnostics, and has a built-in solid-state "soft charge” of the DC bus capacitors
to reduce AC inrush currents. It also includes a built-in dissipative shunt regulator that provides quick
discharge of the DC bus capacitors and doubles as an emergency synchronous motor dynamic brake.

1.2.2 Drive Modules

The drive modules (DM) provide control and power for either S-Series and F-Series permanent magnet
synchronous motors or |-Series squirrel cage induction motors (BRU-500 only). The DMs are available in a
range of current ratings to best complement the variety of available motors. The DM control circuitry
utilizes a 16 bit microprocessor to provide high performance and a simple serial interface from a host
computer or user programming terminal to the servo drive.

All set-up and tuning is performed by a personality module (PM) which plugs into the DM. The PM
customizes the DM for each specific motor and encoder type. The standard decimal line count encoders
are factory-installed on the motors.

2 BRU-200/BRU-500 Brushless Drives Instruction Manual
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A standard RS-232/RS-422 serial interface is used to modify tuning, change limit values, or monitor
variables/status in the BRU-Series drive modules. Any changes made through the serial interface can
then be stored in the PM. A VT-52 compatible serial terminal is required for the easy-to-use menus.
Refer to Section 5.2.3.1 for user terminal requirements. Alternatively, a multi-drop host mode
communication protocol is also available for direct connection to computer hosts. Refer to Section
5.2.3.3.

1.2.3 Motors and Encoders

A wide range of Electro-Craft S-Series and F-Series permanent magnet synchronous motors and |-
Series induction motors are available for use with BRU-Series drives. Each motor includes an internally
mounted encoder. The BRU-Series also provides the encoder signals for the position controller to use
for the most economical system. Most motors are available with optional spring-set brake, optional
shaft oil seals, and/or optional fanpack. The synchronous motors have a rear shaft available for
mounting optional feedback devices.

1.2.4 Transformers
Multi-tap three phase isolation transformers are available in a variety of power ratings for line voltage
matching for the BRU-500. A multi-tap single phase isolation transformer is available for line voltage

matching for the BRU-200.

1.2.5 Auxiliary Power Supply

An auxiliary power supply module (PSM-AUX) is available to supply DC power to the logic supplies of
up to four DMs if the PSM is turned off. The PSM-AUX uses single phase 115 VAC power as the input.

The PSM-AUX option is used if DM logic power must stay on even when the motor supply (the PSM) is
turned off. Absolute positioning with PRO-Series controller kits is one example where the PSM-AUX
would be used. Another example would be maintaining DM logic power so that the DM serial interface
could be used for trouble-shooting and diagnostics. See drawing 9101-0134 in Section X for additional
information on use of the PSM-AUX and the optional PSM-AUX isolation transformer.

The auxiliary power supply is built into the BRU-200 drive modules as standard equipment. See
drawing 9101-1329 in Section X for additional information.

BRU-200/BRU-500 Brushless Drives Instruction Manual 3
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SECTION Il - SPECIFICATIONS

2.1 Drive Module Specifications

BRU-500 Model DM-25 DM-50 DM-100 DM-150 DM-150X
Continuous 20 40 50 65 85
Amps{1]
Peak Amps[1] 25 50 100 150 150
Bus Voltage 125-375 VDC
(325 VDC with 230 VAC input)
Command Signat + 10 VDC (13.3k Ohms impedance)
Input Range
Ambient Temp. 32°-122°F (0°-50°C)
Weight 24.2 Ibs (11.0 kg)
BRU-200 Model DM-10 DM-20 DM-30
Continuous 5 10 15
Amps [1]
Peak Amps [1] 10 20 30
Input Volts 100-240 VAC RMS (Single Phase)
Internal DC 141-340 VDC
Bus Voltage (325 VDC with 230 VAC Input)
Command Signal + 10 VDC (13.3k Ohms impedance)
Input Range
Continuous 50 w
Shunt Power
(2]
Peak Shunt Power 4.5 kW
2
Ambient Temp. 32°-122°F (0°-50°C)
Weight 15 Ibs (6.8 kg)
[1] peak value of sine wave per phase
[2] DM-30 has provision for optional external shunt resistor that provides 200 W continuous and

6000 W peak shunt power. See drawing 9101-1328 in Section X for additional details.

BRU-200/BRU-500 Brushless Drives Instruction Manual
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2.2 Power Supply Module Specifications (BRU-500 Only)

BRU-500 Model PSM-50 PSM-125
Input Volts 88-265 VAC RMS (Three Phase)
Output Volts 125-375 VDC

(825 VDC with 230 VAC input)
Continuous Amps (DC) 50 100
Peak Amps (DC) 150 450
Continuous 600 W 1200 W
Shunt Power
Peak Shunt Power 20 KW 40 kW
Ambient Temp. 32°-122° F (0° -50° C)
Weight 26.2 Ibs (11.9 kg)

BRU-200/BRU-500 Brushless Drives Instruction Manual 5
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2.3 S-Series Motor Specifications (TENV) [5]

Model §-2003 | $-2005 | 5~3007 { S-3046 | 5-4030 | S-4050 | S-4075 | S-6400 | S~6200 | S~6300 | S-8350 | S-8500
Stall
(Toruue) 2.7 5.0 7.0 20 30 60 80 100 200 325 350 450
1b-in
{N) 0.30 0.56 0.73 2.26 3.39 6.78 10.2 1.3 22.6 36.7 39.5 | S50.8
speed @
{rpm) 6000 | 6000 | S000 | S000 4000 4000 | 3000 | 3000 | 3000 | 3000 | 2000 | 2000
@
Kt
(2b=-1n/A) 1.47 1.47 2.5 2.5 4.4 4.4 6.7 6.0 5.8 6.2 7.6 8.2
(Na/A) 0.13 0.13 0.28 0.28 0.50 0.50 0.76 | 0.68 0.66 0.70 0.86 0.92
3
Ke
v/krpm) 16 16 34 34 60 €0 90 82 80 85 104 112
Q
R
{ohms) 7.3 2.6 6.6 1.3 2.0 0.8 0.9 0.49 | 0.18 | 0.42 0.43 | 0.40
L«
) 9.7 4.1 12.0 3.4 9.0 3.3 5.4 4.4 2.2 1.2 2.5 2.4
J
(1b-1n-39) (| 0.00007|0.00013|0.00027[0.00072] 0.0022 | 0.0044 | 0.006 | 0.042 | 0.024 | 0.030 | 0.056 | 0.083
kg-m2) ||.0000080.000045/0.00003 |0.00008 | 0.00025 |0.00046|0.00068 | 0.0043 | 0.0024 | 0.0034 | 0.0063 | 0.0094
BRU-500 —_ . | DM-25 | DM-25 | DM—25 | DM-50 | DM-50 | DM-50 | DM-400 | DM—450 | DM—-400 | DM-150
BRU-200 DM-10 | DM-40 | DM-10 | DM-20 | DM-20 | DM-30 | DM-30 | ___ - - —

(1]
(2]
(3]
[4]
5]

maximum continuous operating speed

peak amps of per phase sine wave

peak volts of line to line sine wave

phase to phase

totally enclosed nonventilated

BRU-200/BRU-500 Brushless Drives Instruction Manual




Specifications

2.4 F-Series Motor Specifications (TENV) [5]

Model || F-4030 | F—4050 | F-4075 | F-6100 | F-6200 | F-6300
Ts:au.
31 61 82 118 175 245
(Lb-;n.)
) 3.5 6.9 3.3 | 13.0 | 19.8 | 27.8
(4]
m 4000 | 4000 | 3000 | 3000 | 3000 | 3000
ke @\, g 4.8 | 6.5 | 6.3 6.2 | 6.5
{Lb=In/R ° ‘ M . * ¢
/A 0.54 | 0.5¢ | 0.73 | 0.1 | 0.70 | 0.73
ke @ g 6 as 86 a5 89
V/krpm)
R «w
Cohag) 2.24 | 0.8 | 0.98 | 0.51 | 0.26 | 0.16
L [¢7)
P 6.8 3.3 3.4 3.3 1.7 1.1
J
(Wb-1n-82)|| 0.003 | 0.018 | 0.028 | 0.057 | 0.035 | 0.144
tkg-n2) || 0.001 | 0.0021 | 0.0082 | 0.008¢ | 0.0107 | 0.0162
BRU-500 || DM-25 | DM-50 | DM-50 | DN-50 | DM~100 | DH-100
BRU-200 || DM-20 | DM-30 | DM-30 | ___ _ —

(1
(2]
[3]
[4]
[5]

2.5 I-Series Motor Specifications (BRU-500 Only)

maximum continuous operating speed
peak amps of per phase sine wave
peak volits of line to line sine wave
phase to phase
totally enclosed nonventilated

i Rotor
gont. | 30 Min. | Base Max. | Inertja | Weight | Drive
Model Power Rating Speed Speed Kg_mz/ o/ Ub ModuLe
kW/HP kW/HP RPM RPM oy, 2 g/ Los
Lb-in-s
1-5300 0.031/
TEAO,,, 5.5/7.417.5/10.0 1500 6000 0.269 70/154 | DM-100
1-6600 0.073/
TEAO,,, 11/14.7 | 15/20 1500 6000 0.643 | 1087238 | DM-150X

[1]

totally enclosed air over (TEAO)
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2.6 Encoder Specifications

Motor Type I-Series S-Series F-Series

Line Count 1000 [1] 2000 [1] 2000 [1]

Supply 5VDC 5VDC (180mA DC max) 5 VDC (245mA DC max)
Line Driver 26L.S31 26LS31

[1] standard line count
CAUTION

THE ENCODERS MOUNTED INSIDE THE S-SERIES AND F-SERIES
SYNCHRONOUS MOTORS ARE FACTORY ALIGNED AND MUST
NOT BE MOVED OR IMPROPER OPERATION MAY RESULT.
HOWEVER, THE ENCODERS MOUNTED ON THE I-SERIES
INDUCTION MOTORS MAY BE MECHANICALLY REALIGNED TO
ANY ARBITRARY POSITION IF DESIRED.

2.7 Transformer Specifications

BRU-500
‘Rating(kVA) 3.0 6.0 12.0 18.0
Input 208/230/240/380/460/480 VAC RMS (Three Phase)

Output 115/230 VAC RMS (Three Phase)

Ambient Temp. 32° -122° F (0° -50° C)

Weight 86 Ibs 135 Ibs 200 lbs 325 Ibs

(39 kg) (61 kg) (91 kg) (148 kg)

Refer to drawing 9101-0131 and drawing 9101-0132 in Section X for transformer outline drawings and load
regulation data.

BRU-200

Rating(kVA) 3.0

Input 220/230/240/440/460/480 VAC RMS (Single Phase)
Output 115/230 VAC RMS (Single Phase)

Ambient Temp. 32° -122° F (0° -50° C)

Weight 62 Ibs (28 kg)

Refer to drawing 9101-1056 and drawing 9101-1057 in Section X for transformer outline drawing and load
regulation data.
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2.8 Maximum Power Losses

Model Maximum Watts Loss
DM-10 50 + dissipative shunt
DM-20 100 + dissipative shunt
DM-30 - 150 - + dissipative shunt
3 kVA Transformer (1 Phase) 350

DM-25 120

DM-50 180

DM-100 275

DM-150 300

DM-150X 350

PSM-50 110 + dissipative shunt
PSM-125 240 + dissipative shunt
3 kVA transformer (3 Phase) 350

6 kVA transformer (3 Phase) 600

-12 kVA transformer (3 Phase) 950

18 kVA transformer (3 Phase) 1200

The maximum power losses are shown to help in sizing a NEMA 12 (or equivalent) enclosure and any
required ventilation. Typical power losses are about one-half maximum power losses.

As an additional aid in sizing an enclosure with no active method of heat dissipation, the foliowing
approximate equation is used:

T = 4.08%(Q/A) + 1.1
where T is the temperature difference between inside air and outside ambient (° F), Q is heat generated in
enclosure (watts), and A is enclosure surface area (ft2). The exterior surface of all six sides of an enclosure

is calculated as:

A = (2dw + 2dh + 2wh)/144

where d (depth), w (width), and h (height) are in inches.
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SECTION Il - INSTALLATION
3.1 Mounting the Power Supply and Drive Modules

The BRU-500 power supply and drive modules and BRU-200 drive modules are designed for simple
installation on a flat surface such as the back wall or plate of an enclosure. The environment in the
enclosure must be clean and free of oil mist, coolant mist, conductive particles, and corrosive chemicals.
For industrial applications, a NEMA 12 or equivalent enclosure is recommended. The enclosure must
also be properly sized (and ventilated if required) to insure that the BRU-500 and BRU-200 maximum
ambient temperature is not exceeded.

Drawings 9101-0409 and 9101-0410 illustrates a typical BRU-500 instailation showing space
requirements between modules for cover removal and around modules for wiring and air flow. The
power supply module should be centrally located to minimize the distance between it and the drive
modules. It is also recommended that the higher current rating drive modules be located closest to the

power supply module.

Drawing 9101-1300 shows the BRU-200 drive module dimensions including space requirements around
the drive module for wiring and air flow.

3.2 Power Wiring
3.2.1 BRU-500 Power Wiring

WARNING

DANGER OF ELECTRICAL SHOCK OR BURN. ONLY QUALIFIED
INDIVIDUALS SHOULD WORK ON THIS EQUIPMENT.
DISCONNECT ALL POWER BEFORE WORKING ON
EQUIPMENT. DANGEROUS VOLTAGES MAY EXIST AFTER
POWER IS REMOVED! CHECK DC BUS VOLTAGE OF BRU-500
EACH TIME POWER IS REMOVED BEFORE WORKING ON
EQUIPMENT.

Drawing 9101-0411 illustrates the only required power wiring for a typical four axis installation. The
phasing of the three phase input L1, L2, and L3 to the power supply module is arbitrary, but the DC bus +
and - polarities must be connected as shown. Also, the phasing of the three phase drive module outputs
R, S, and T must conform to the motor R, S, and T leads for proper operation. Connect the earth ground
as shown to insure a safe and proper installation.

The DC bus connection wires (substitution not permitted) are provided with each drive module.
Selection of transformer, line fuses, and wire gauges is covered in drawing 9101-0411. The optional
auxiliary power supply wiring is covered in drawing 9101-0134.

10
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3.2.2 BRU-200 Power Wiring

WARNING

DANGER OF ELECTRICAL SHOCK OR BURN. ONLY QUALIFIED
INDIVIDUALS SHOULD WORK ON THIS EQUIPMENT.
DISCONNECT ALL POWER BEFORE WORKING ON EQUIPMENT.
DANGEROUS VOLTAGES MAY EXIST AFTER POWER IS
REMOVED!

Drawing 9101-1329 illustrates the only required power wiring for a typical installation. The phasing of the
three phase drive module outputs R, S, and T must conform to the motor R, S, and T leads for proper
operation. Connect the earth ground as shown to insure a safe and proper installation.

The AC-AUX auxiliary power input is used if DM logic power must stay on when the motor supply is
tumed off. Absolute positioning with PRO-Series controlier kits is one example where this would be
used. Another example would be maintaining DM logic power so that the DM serial interface could be
used for trouble-shooting and diagnostics. The auxiliary AC input must be isolated or be the same phase
as the main AC power to the drive module or damage can result. If multiple BRU-200 drive moduies are
used, and AC power is distributed from more than one phase, the AC auxiliary input for each drive must
be from the same phase as the main power for that drive. You may not use a single auxiliary AC source
for dnves on more than one supply phase, even if the auxiliary AC source is isolated. See drawing 9101-
1329 for additional information and examples showing use of the AC-AUX power input.

Selection of transformer, line fuses, and wire gauges is covered in drawing 9101-1329.
3.3 Motor Mounting and Wiring

Motor outline drawings for the S-Series, F-Series, and I-Series motors are shown in drawings 9101-0129,
9101-0332, and 9101-0130 respectively.

Some motor mounting considerations are as follows:

1.) Do not run motor unmounted. Attach all motor cables after motor is mounted.

2.) Mount motor with connectors pointing downward to keep liquids flowing away from connectors
and use a drip-loop in cables to allow liquids to flow away from connectors.

3) Consider motor case temperature if necessary to safeguard operator and maintenance staff.
Maximum case temperature is about 100°C (212°F) for a motor used at continuous rating in a
40°C ambient.

Motor connections are shown in Figure 3-1, Figure 3-2, and Figure 3-3.
3.4 External Shunt Mounting and Wiring (BRU-200 Option Only)

The External Shunt is designed to be mounted on a flat surface. The same mounting restrictions apply
to the External Shunt as to the BRU-200.

Drawing 9101-1328 shows the External Shunt Resistor dimensions and connection diagram. Note that
the jumper between pins 1 and 2 of TB2 on the DM connects the internal shunt resistor when an External
Shunt Resistor.is not being used.
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MOTOR ENCODER CONNECTOR

PIN

SIGNAL |

A

A+

ek

5-3000

|

~|u|D|D|Z2|X (M X{] | m|o|o|x

MOTOR POWER CONNECTOR

PIN SIGNAL
A R
8 S
c T
D MOTOR CASE

5-4000, S-6000, S-8000

MOTOR BRAKE CONNECTOR (OPTIOND

PIN

SIGNAL

A

B

= A

NOTES:

A MS3106F TYPE MOTOR MATING CONNECTORS ARE AVAILABLE FROM RELIANCE MOTION CONTROL BY ORDERING THE
RELIANCE PART NUMBER LISTED. THESE CONNECTORS ARE STRAIGHT CABLE EXIT TYPE, AND HAVE A CABLE

CONNECTOR PART NUMBERS

. MOTOR CONNECTORS MOTOR MATING CONNECTORS A
TEM
NS TYPE MS TYPE RELIANCE PART NO.
(D ENCODER
CONNECTOR MS3102R20-29P MS3106F20-295 91010329
ALL S-SERIES MOTORS
@ POWER
CONNECTOR
5-2000, 5~3000 M53102R16-4P MS3106F168-45 9101-0325
5-4000 MS3102R20-4P M53106F20-45 91010326
S5-5000 MS3102R24-22P MS3106F24-225 9101-0327
S5-8000 MS3102R32-17P MS3106F32-175 9101-0328
@ B
CONNECTOR MS3102R125-3P MS3106F125-3S 9101-0330
ALL S-SERIES MOTORS|

CLAMP TYPE CONNECTOR BACK SHELL.

A BRAKE: SEE FIGURE 9-2 FOR BRAKE VOLTAGE. THE DC BRAKE VOLTAGE MAY BE APPLIED EITHER POLARITY.
(THE BRAKE POWER SUPPLY 1S NOT AVAILABLE FROM THE BRU-SERIES DRIVE.

8Y THE USER.)

A SHAFT ROTATIONs THE MOTOR SHAFT ROTATES CW VIEWING DIRECTION “A° SHOWN, WHEN A POSITIVE VOLTAGE
IS APPLIED AT DRIVE MODULE CONNECTOR P1, PIN 4 (VCS+) WITH RESPECT TO PIN 3 (VCS-).

4. FOR FURTHER MOTOR DETAIL, ENGINEERING SPECIFICATION DRAWINGS ARE AVAILABLE UPON REQUEST.

Figure 3-1 S-Series Motor Connections

12
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MOTOR ENCODER CONNECTOR
PIN STGNAL |
A+ |
A—
B+
B_
I+
I_
ENCODER CASE
ABS
+5VDC
+5V0C
COM
COM
HALL B
HALL C
TS+
TS-
HALL A

=S|n|D|v|Z|X|MF|X{c|TiO|M|m|o|o|o|»

MOTOR POWER CONNECTOR

PIN SIEGNAL
A A
B S
c T
D MOTOR CASE

F-SERIES MOTORS

IA-

S

MOTOR BRAKE CONNECTOR (OPTION)

PIN SIGNAL
A BR+
=y

CONNECTOR PART NUMBERS

MOTOR CONNECTORS

MOTOR MATING CONNECTORS &

ALL F-SERIES MOTORS

ITEM
MS TYPE uS TYPE RELIANCE PART NO.
(@ ENCODER
CONNECTOR MS3102R20-29P MS3106F20-29S 9101-0329
ALL F-SERIES MOTORS
® o
CONNECTOR
F-4000 MS3102R20-4P MS3106F20-4S 9101-0326
F-6000 MS3102R24-22P NS3106F24-225 9101-0327
® BRE
CONNECTOR MS3102R125-3P MS3106F 125-3S 9101-0330

NOTES:

A MS3106F TYPE MOTOR MATING CONNECTORS ARE AVAILABLE FROM RELIANCE MOTION CONTROL BY ORDERING THE
RELIANCE PART NUMBER LISTED. THESE CONNECTORS ARE STRAIGHT CABLE EXIT TYPE, AND HAVE A CABLE

CLAMP TYPE CONNECTOR BACK SHELL.

A BRAKE: SEE FIGURE 9-2 FOR BRAKE VOLTAGE. THE DC BRAKE VOLTAGE MAY BE APPLIED EITHER POLARITY.
{THE BRAKE POWER SUPPLY IS NOT AVAILABLE FROM THE BRU-SERIES DRIVE. BRAKE POWER MUST BE PROVIDED

B8Y THE USER.)

A SHAFT ROTAION: THE MOTOR SHAFT ROTATES CW VIEWING DIRECTION "A" SHOWN, WHEN A POSITIVE VOLTAGE IS
APPLIED AT DRIVE MODULE CONNECTOR P1, PIN 4

4. FOR FURTHER MOTOR DETAIL, ENGINEERING SPECIFICATION DRAWINGS ARE AVAILABLE UPON REQUEST.

{vCS+) WITH RESPECT TO PIN 3 (VCS-).

Figure 3-2 F-Series Motor Connections

BRU-200/BRU-500 Brushless Drives instruction Manual
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I-5300, I-6600 MOTORS
MOTOR ENCODER CONNECTOR
[PIN SIGNAL 1 1/2 INCH NPT
1 +5V0C TERMINAL BAX
2 COM
3 B+
4 B~
5 A- A
: . S
7 I+
8 I- ™
9 SROUND
10 -
11 _ L
12 - — — - - - -
13 -
14 -
15 TS+
16 TS- -
® LA
MOTOR POWER TERMINAL STRIP AN —
TERMINAL SIGNAL
U S
: F; TERMINAL BOX LAYOUT (TOP VIEW)
E MOTOR CASE

FAN POWER TERMINAL STRIP

SISNAL

FAN POWER A

MOTOR CASE

NOTES:

1 1/2 INCH NPT—/"L

R\ D

e

B =)

® (7] @

PR L B

MS THREAD FOR I-5300
W/12.5an MAX LUG DIA
M6 THREAD FOR I-6600
W/17ma MAX LUG DIA

L—

(® ENCODER CONNECTOR PART NUMBERS

J
MTPREAD DIA W/82m MAX LUE DIA

MOTOR ENCOOER CONNECTOR

MOTOR ENCODER MATING CONNECTOR é&

CONNECTOR TYPE

CONNECTOR TYPE

RELIANCE PART NO.

AMP 1-480439-0
CONNECTOR WITH SOCKET
CONTACTS

AMP 1-480438-0
CONNECTOR AND AMP

6§0647-5 CRIMP PIN
CONTACTS

9104-0331

& THE MOTOR ENCODER MATING CONNECTOR (INCLUDING CRIMP PIN CONTACTS) IS PROVIDED WITH THE MOTOR.

é FAN POWER REGUIREMENT: 230 VAC RMS, 50/60 Hz, 1.0/0.85
AVAILABLE FROM THE DRIVE. FAN POWER MUST BE PROVIDED BY THE USER.)

AMPS AC RMS. (THE FAN POWER SUPPLY IS NOT

é SHAFT ROTATION: THE MOTOR SHAFT ROTATES CW VIEWING DIRECTION "A" SHOWN, FOR A POSITIVE COMMAND.

4. FOR FURTHER MOTOR DETAIL, ENGINEERING SPECIFICATION DRAWINGS ARE AVAILABLE UPON REGUEST.

Figure 3-3 I-Series Motor Connections
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Interface Circuitry

SECTION IV - INTERFACE CIRCUITRY
Pin #1 of the interface connectors is indicated on both modules by a white dot on the module covers.

4.1 Drive Module Interface Connectors

Connector Pin # Signal Name
P6 (Serial) ...ccceveeeeereeerierereieeceererereereerens 7 et +5VDC
& S Shield
LSOOI RCV-
. SRR RCV+ (RS-422 Only)
£ JROUOPRPRRR Common
2 s XMT+ (RS-422 Only)
L U XMT-
PS (MONIOT)....ccconrimmrreierericeeee e < TSR - 15VDC (Not for external use)
£ +15VDC (Not for external use)
S T Shield
L TSRS Common
B, External Current Limit Input
R JO OO Programmable Monitor Output
2 e MVO (Motor Velocity Output)
| OO MCO (Motor Current Output)
P4 (Encoderin) ....ccoooeeeceerieceneenn. 14oeeererceeeeeenes TS - (Motor thermal switch)
LK< JORPO OISO TS+ (Motor thermal switch)
12 e Common
L PR +5VDC
10 e eeeans Shield
LS SR ABS (Absolute Encoder)
- SRR [ -
T e 1+
Bt neae B-
L TR B+
N A-
G OO A+
2 Common
L [OOSR +5VDC
P3 (Encoder Out) ..., T et Shield
& SO -
L SR 1+
U B-
TSP PSRN B+
2 et A -
T e A+
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Connector Pin # Signal Name

P2 (1/0) et 10 +24 VDC
< OO UUSUUI U OUT - (Drive running)
Bt OouUT+
7 e enae +24 VDC Common
< TR PPRURR RST- (Reset)
B et e e RST +
B RAC - {Reverse amplifier clamp)
K SRRSO RAC+
2ot FAC- (Forward amplifier clamp)
L OO FAC +

P1 (Controller) .....ccveveeveieieceeecreene LS TN Shield
Bttt +24VDC
T et SSO - (Drive ready to run)
R SSO+
5o +24 VDC Common
G VCS+ (Velocity command signal)
L SO VCS -
2ot Enable -
Tt Enable+

P7 Internal connector for interfacing to any DM option card (such as PRO-Series controlier cards and

Spindle Orient and Auxiliary Function card). See drawing 9097-1131 for pin-out information.
4.2 Drive Module Interface Signal Specifications

Refer to drawing 9101-0137 for a simplified schematic of the interface circuitry for the DM.

Signal and Connector Signal Type Specification
Serial Link............... PB o INpUL/ e Refer to Section X

Output drawing 8101-0136
-15VDC....evven P58, Output......cceeeeereeeenene. NOT FOR EXTERNAL
+15VDC...oovereeee. P5-7 USE
1 1= o P56 e Shield.....cocoeeeeiene. Connected to chassis ground

internal to DM.

Common................. P55 e Common...........cceeeene Common return for P5 inputs
and outputs. Connected to
chassis ground internal to

DM.
External Current....P54.............ccc........ INPUL...eiiececeene 0-10 VDC voltage proportional to
Limit zero to peak current of DM.

However, current limit cannot
be made higher than limit
value in PM, only lower.
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Signal and Connector

Programmable........

Monitor

*Encoder in............

Encoder Out...........

+24VDC

Signal Type

Specification

+ 0-10 VDC signal
representing the output
variable which is selected
using the serial terminal.
See Monitor Information in
Section 5.2.3.2.2.

Motor Velocity Output: £ 10
VDC signal proportional to
motor speed. Voltage scaling
changes and is the same as
the adjustable VCS input
scaling selected using the
serial terminal.

Motor Current Output: + 10
VDC signal proportional to
motor current. 10 VDC = DM
peak current rating (Example:
for DM 20, 10 VDC at MCO = 20
Amps motor current). Output
signal is same as logic board
test point imag, and serial
terminal monitor output
variable | Torq. Signatl is +
for current applied to drive the
motor shaft clockwise facing
drive end of motor.

Power supply and signal
connections for motor

absolute encoder, incremental
encoder and thermostat. All

P4 connections to motor are
required. See drawing 9101-0140.

A+,A-,B+,B- 1+, I-
incremental encoder signals
from the motor are passed
thru unbuffered for use by
position controller. Signals
are TTL compatible. Signal
A+ leads signal B+ for
clockwise motor shaft rotation
facing drive end of motor.

26+ 2 VDC supply available
for external use. 0.5 Amp
max. output (from P2-10 and
P1-8 combined).
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Signal and Connector

OUTH.coieriieeeine P2-8
OUT- e P29
+24 VDC Com........ P2-7
RSTH e P2-5
RST- e P2-6
*RAC-.eeeieen P24
*RACH s P2-3
fal =7 Y S P2-2
fal o -Y O S P2-1
Shield.......coeeeueuenee. P1-9
+24VDC......coeeeen. P1-8
SSO+ .. P1-6
SSO- .. P1-7

Signal Type

Specification

Normally open relay contacts
that close when the DM is
enabled at input pins P1-1,
P1-2. The relay opens when
the DM is inhibited. Contact
rating is 0.3 Amps maximum at
24 VDC.

Common return for +24 VDC
supply. +24 VDC Com is
fioating and not connected to
chassis ground internal to
DM. May be connected to
chassis ground of external
equipment.

Reset: Momentarily connecting
and then disconnecting these pins
resets any DM fault indications.

Reverse Amplifier Clamp:
Connecting these pins allows
motion in the reverse direction
(CCW motor shaft rotation facing
drive end of motor).

Forward Amplifier Clamp:
Connecting these pins allows
motion in the forward direction (CW
motor shatft rotation facing drive
end of motor).

Connected to chassis ground
internal to DM.

26+ 2 VDC supply available
for external use. 0.5 Amp
max. output (from P2-10 and
P1-8 combined).

Normally open relay that

closes when the DM is ready to run.
The relay opens if there is a DM
fault. Contact rating is 0.3 Amps
maximum at 24 VDC.

18
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Signal and Connector

+24VDC

Com.........

Signal Type

Common return for +24VDC
supply. +24VDC Com s
floating and not connected to
chassis ground internal to
DM. May be connected to
chassis ground of external
equipment.

+ 10 VDC input command

signal range with 13.3k

Ohms impedance. Absolute max
input signal range is* 12

VDC. + voltage applied to

P1-4 with respect to P1-3

results in CW motor shaft
rotation facing drive end of
motor.

Connecting these two pins
together enables the DM,
otherwise, the DM is disabled.

*  Denotes minimum required connections for DM operation without the PRO-Series controller option.
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4.3 Power Supply Module Interface Connector (BRU-500 Only)

Connector Pin # Signal Name
P1 ) I Status-
D e Status+
< S PSM Enable-
. S PSM Enable +

4.4 Power Supply Moduie Interface Signal Specifications (BRU-500 Only)

Refer to drawing 9101-0138 for simplified schematic of interface circuitry.

Signa! and Connector Signal Type Specification
Status+...cceeeeenenee. P12 e Output.....coceceereeiniaene -Normally open relay
Status-.....cooeeeennne. P1-1 -24VDC 0.4 A

-open relay is PSM fault
-closed relay is PSM OK

Enable+................. Pl iiiieeineaa. Input[1]..cccveeeaciins -Opto-coupler input
Enable-.................... P1-3 -1.5k Ohms
: -16 mA (# 6mA) turn-on
current

-] The PSM Enable input is only functional if jumper W1 is in the proper location (see Figure

5.1).

With the jumper in the enable input activated position, the PSM is enabled if the opto-coupler is tumed on.
With the opto-coupler off, the PSM DC bus is turmed off and the dissipative shunt is turned on to quick
discharge the DC bus capacitors and dynamically brake synchronous motors. IF THE PSM IS DISABLED
DURING A POWER-UP, THE DC BUS VOLTAGE WILL BE PRESENT FOR AT LEAST 2 SECONDS
BEFORE RETURNING TO A ZERO VOLT CONDITION. This is to allow time for the DMs to power-up and

apply the enable signal to the PSM if the PSM is to remain on.

With the jumper in the enable input deactivated position, the enable input has no effect on the PSM
operation and the PSM activates itself when three phase voltage in the proper voitage range is connected
to the input. Jumper W1 is in the enable input deactivated position when shipped from Reliance Motion

Control.
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Start-Up and Adjustments

SECTION V - START-UP AND ADJUSTMENTS

5.1 Initial Start-Up Procedure
5.1.1 Initial Start-Up Procedure (BRU-500)

WARNING

DANGER OF ELECTRICAL SHOCK OR BURN. ONLY QUALIFIED
INDIVIDUALS SHOULD WORK ON THIS EQUIPMENT.
DISCONNECT ALL POWER BEFORE WORKING ON EQUIPMENT.
DANGEROUS VOLTAGES MAY EXIST AFTER POWER IS
REMOVED! CHECK DC BUS VOLTAGE EACH TIME POWER IS
REMOVED BEFORE WORKING ON THIS EQUIPMENT.

1) Measure voltages at L1, L2, and L3 phase to phase to insure incoming power is off. Also observe
that green LED is off. Remove PSM cover.

2) Disconnect all three phase input wires attached to L1, L2, and L3. Arrange input wires to safe
position for testing of incoming voltage levels.

3.) Turn incoming power on and measure phase to phase voltages to insure that they are balanced
and in the proper voltage range.

4) If incoming power is the correct voltage then turn power off and reconnect the wires to L1, L2, and
L3. Phasing is arbitrary.

5.) Disconnect all wires from the PSM DC bus studs marked + and -. Verify that dissipative shunt
regulator fuse is OK. Install the PSM cover, then turn on incoming power. Verify that DC bus
voltage is in the proper range. Observe that the PSM green LED is on and that all three red LEDs
are off. Check that the PSM fans are operating.

6.) Disconnect incoming power and observe that the green LED goes off within one second and
observe DC bus voltage falling to less than 15 VDC within one second. If so, then the PSM is
working properly.

7.) Remove PSM cover. Reconnect the DC bus wires to the PSM studs marked + and - insuring that
proper polarity is maintained. Instail the PSM cover. ‘

8.) With incoming power still off, remove all DM covers. Disconnect all motor leads from the DM
terminals marked R, S, and T. Verify with an ohmmeter that an open circuit exists between R, S,
and T terminals of each DM and earth ground.

9) Verify that each DM has the correct PM installed and that DM jumpers are in the desired locations
(see Figure 5-2 for PM location and jumper locations). Install all DM covers. Connect all interface
cables to the DMs.

10.) Apply incoming power with all DMs inhibited and observe the DM LEDs. The green LED should
turn on and remain on while the three red LEDs should turn on for about 1 second and then turn off
and remain off. Check that the DM fans are operating. The PSM green LED should turn on and
remain on while the three red LEDs should remain off.
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11)

12)

13)

14.)

15.)

16.)

17.)

5.1.2 1

Connect a serial terminal to DM connector P6. Monitor position feedback and observe that
position increases positively when the motor shaft is rotated CW as viewed facing the motor
drive end (refer to Section 5.2.3 for serial terminal operation).

Remove incoming power and observe that all module LEDs turn off within one second. Measure
DC bus to insure voltage is below 15 VDC.

It is safest to disconnect the motor(s) from the mechanical load(s) when initially checking out the
system. If this is not possible, then take adequate precautions in the event of a fault.

Disconnect all interface cables from DMs and remove all DM covers. Connect R, S, T, and G of
motor to R, S, T, and GND of DM. Install all DM covers. Connect all interface cables to the
proper DM. With each DM inhibited reapply incoming power and observe proper power up
diagnostics as indicated by module LEDs.

Using the serial terminal or a BRU-Series control station, set a low current limit (25% is a typical
value). Apply a small positive voitage (about 0.5V) to the VCS input of each DM. Enable each
DM and observe CW rotation of each motor shaft as viewed facing the motor drive end. If motor
does not turn CW then check that motor power wires and encoder wires are connected to the DM

properly.
Inhibit all DMs and turn off input power. Measure DC bus to be sure that it is below 15 VDC.

Now that the system installation is verified, return the current limit to a value to suit the
application. The final current limit value should be saved in the personality module (see Section
5.2.3.2.3).

nitial Start-Up Procedure (BRU-200)

1)

2)

3)

4)

5)

WARNING

DANGER OF ELECTRICAL SHOCK OR BURN. ONLY QUALIFIED
INDIVIDUALS SHOULD WORK ON THIS EQUIPMENT.
DISCONNECT ALL POWER BEFORE WORKING ON EQUIPMENT.
DANGEROUS VOLTAGES MAY EXIST AFTER POWER IS
REMOVED!

Measure voltage between DM terminals marked L1, L2/N to insure incoming power is off. Also
measure voltage between terminals marked L1 AUX, L2/N AUX, if used, to insure power is off.
Observe that green LED is off.

Disconnect input wires connected to terminals L1, L2/N (and terminals L1 AUX, L2/N AUX, if
used). Arrange these wires to safe position for testing of incoming voltage.

Turn incoming power on and measure line voltage to insure that it is in the proper voltage range.

If incoming power is the correct voitage then turn power off and reconnect the wires to terminals
L1, L2/N (and terminals L1 AUX, L2/N AUX, if used).

With incoming power stiil off, disconnect motor leads from DM terminals R, S, and T. Verify with
an ohmmeter 4hat the-resistance-between DM terminals R to GND, S to GND, and T to GND is
100k ohms minimum.
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6.) Verify that the DM has the correct PM installed and that DM jumpers are in the desired locations
(see Figure 5-2 for PM location and jumper locations). Connect all interface cables to the DM.

7.) Apply incoming power with the DM inhibited and observe the DM LEDs. The green LED should turn
on and remain on while the three red LEDs should tum on for about 1 second and then turn off and
remain off. Check that the DM fan is operating by checking that air is coming out of the top of the
DM near the mount plate.

8.) Connect a serial terminat to- DM connector P8. -~ Monitor position: feedback and observe that
position increases positively when the motor shatt is rotated CW as viewed facing the motor drive
end (refer to Section 5.2.3 for serial terminal operation).

9.) Remove incoming power and observe that all module LEDs turn off within one second.

10.) It is safest to disconnect the motor(s) from the mechanical load(s) when initially checking out the
system. If this is not possible, then take adequate precautions in the event of a fault.

11.) Connect R, S, T, and G of motor to R, S, T, and GND of the DM. With the DM inhibited reapply
incoming power and observe proper power up diagnostics as indicated by module LEDs.

12.) Using the serial terminal or a BRU-Series control station, set a low current limit (25% is a typical
value). Apply a small positive voltage (about 0.5V) to the VCS input of the DM. Enable the DM and
observe CW rotation of the motor shaft as viewed facing the motor drive end. If motor does not
turn CW then check that motor power wires and encoder wires are connected to the DM property.

13.) Now that the system installation is verified, return the current limit to a value to suit the application.
The final current limit value should be saved in the personality module (see Section 5.2.3.2.3).

5.2 Adjustments
5.2.1 Power Supply Module Adjustments (BRU-500 Only)

There are no PSM adjustments. The wide input voltage range of 88-265 VAC rms is accommodated
automatically and the dissipative shunt regulator automatically tracks the DC bus.

The PSM has one jumper, W1, that is used to activate or deactivate the use of an extemal PSM enable
input. The jumper location and description are shown in Figure 5-1. The PSM is factory configured with
the external enable input deactivated. This means that the PSM will supply the DC bus if appropriate input
voltages are connected to the PSM input and an extenal enable input will have no effect on the PSM
operation. See Section 4.4 for more information concerning use of jumper W1.

5.2.2 Drive Module Adjustments

There are no DM potentiometers to adjust and in most situations the PM (Personality Module) provides all
the necessary pre-adjustments so that absolutely no adjustments are required. Refer to Section 9.3 which
explains the PM model number and Section 5.4 which covers PM installation. There is also an "automatic
tuning” feature which allows the user to set up the BRU-Series system on the machine and have it tune
itself. Refer to Section 5.3.1 for information and conditions for using the automatic tuning feature.

A serial interface is provided to change modes, modify tuning, change limit values, monitor certain
variables/status, or obtain more diagnostics information than provided by the LEDs. Refer to Section
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5.2.3 for information on using the serial interface. Refer to Section 5.3 for information on tuning the
servo drive.

The wide input voltage range of 125-375 VDC for the BRU-500 and 100-240 VAC for the BRU-200 is
adjusted for automatically and the dissipative shunt regulator automatically tracks the internal DC bus.

The DM has several jumpers that are shown and described in Figure 5-2. Factory installed locations are
indicated. The location of the PM is also indicated.
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PC BOARD
(COMPONENT SIDE)

POWER SUPPLY MODULE

»
E[:%«———DIAGNOSTIC
S INDICATOR
LIGHTS
TB1
W?E‘li INTERFACE
6 L CONNECTOR
—_—

JUMPER SETTING

SELECTS:

SHORTING JUMPER ACROSS
TOP 2 PINS (POSITION A

EXTERNAL ENABLE INPUT 1S SELECTED.
EXTERNAL CONNECTION REQUIRED TO
CONNECTOR TB1 SIGNALS ENABLE + AND
ENABLE -. SEE SECTION 4.4 FOR SIGNAL
SPECIFICATION AND DETAILS OF OPERATION
BEFORE USING POSITION A.

SHORTING JUMPER ACROSS
BOTTOM 2 PINS (POSITION B)
(STANDARD SETTING)

EXTERNAL ENABLE INPUT 1S DE-ACTIVATED.
POWER SUPPLY MODULE IS ENABLED WHENEVER
INPUT POWER IS APPLIED AND NO POWER
SUPPLY MODULE FAULT CONDITIONS ARE
DETECTED.

Figure 5-1 PSM Jumper Locations
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P13

B EE

1

3] P12 P15

Pl4

BRU-200 DRIVE MODULE
LOGIC PC BOARD

(COMPONENT 51D

FUSE By Ssmals]
g es?

DIAGNOSTIC INDICATOR LIGHTS—» ¢
q

PERSONALITY MODULE (PM) —=; U12 |

=3l Ps
==} P10

[==3=1P11

P12 P13

o]
o| P14
o|

BRU-500 DRIVE MODULE
LOGIC PC BOARD
(COMPONENT 5100

JUMPER
ACROSS
PINS

SELECTS:

1-2 /\

PM IS RAM OR EPROM

2-3

PM 15 EE PROM

1-2 /\

PM PARAMETERS CAN NOT BE CHANGED

2-3

PM PARAMETERS CAN BE CHANGED

1-2

RS422 (HOST MODE) SERIAL INPUT AT P6

2-3 /\

RS5232 SERIAL INPUT AT P66

1-2

RS422 (HOST MODE) SERIAL OUTPUT AT PG

2-3 /\

RS232 SERIAL OUTPUT AT PE

1-2 /N\

RS232 SERIAL OUTPUT AT PB

2-3

RS422 (HOST MODE) SERIAL OUTPUT AT P6E

1-2

MOTOR OVERTEMPERATURE SWITCH
IS NOT MONITORED

2-3/\

MOTOR OVERTEMPERATURE SWITCH
IS _MONITORED

1-2 /\

INTERNAL TORQUE COMMAND

2-3

EXTERNAL TORQUE COMMAND /a\

DENOTES STANDARD JUMPER SETTING.

CAUTION: RUNNING MOTOR WITH J14

ACROSS PINS 1-2 WILL NOT PROTECT
MOTOR FROM OVERHEATING.

AN
Zﬁk SEE SECTION X DRAWING NO. 89101-0136.
£\
/A

USED ONLY WHEN SPECIFIED FOR OPTION CARD.

Figure 5-2 DM Jumper and Personality Module Locations
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5.2.3 Serial Interface Operation

5.2.3.1 User Terminal Requirements

The BRU-Series serial interface is factory configured for RS-232 compatibility, but RS-422 operation is
possible by making jumper changes. Refer to Figure 5-2 for jumper locations and configurations. The
BRU-Series serial interface is designed to work with the Tandy 102 computer, but should interface to VT-52
compatible terminals with at feast an eight line 40 character-display. ‘The terminal should be set for full
duplex, 8 bit words, no parity, 1 stop bit, with XON/XOFF (software handshake) enabled. Refer to drawing
9101-0136 for serial interface connection details. Appendix A is a step-by-step guide on how to set up the
Tandy 102 for operation with the BRU-Series drive. Appendix B contains the communication codes sent to
and received from the BRU-Series drive and the user terminal. Appendix C is a step-by-step guide on
using an IBM PC terminal and Appendix D covers common communication problems and possible cures.

The default baud rate is stored in the PM (personality module) and is set by the factory to 8600 baud. An
autobaud function has been included in the BRU-Series drive to allow terminals with 1200, 2400, 4800,
9600, or 19200 baud to communicate by over-riding the default value. The autobaud function, however,
only works during the first second after power is applied, after which the baud rate is set to the default
value as stored in the PM. To use the autobaud function, after power is applied and the red LEDs on the
drive module turn on, press <Enter> immediately. The Help page should then be displayed on the user
terminal as shown in Figure 5-3. The default baud rate may be changed to the baud rate calculated during
the autobaud function by turning to the status page by pressing <ESC> and then pressing <S> to save
parameters (refer to Section 5.2.3.2.3).

5.2.3.2 QOperating the User Terminal

The BRU-Series drive communicates information to the user through 3 pages. The Help Page provides
useful information to get the first time user started and shows software release and personality module
information. The Status Page indicates the status of the BRU-Series drive, and the Setup Page allows the
user to change the tuning parameters for optimal performance. There are four modes of operation:
velocity, torque, tune and auto-tune mode. Each of these modes has a Status and Setup page.

5.2.3.2.1 Help Page

If the user terminal is plugged into DM connector P6 when power is applied to the BRU-Series drive, a help
message will appear on the terminal screen when power up diagnostics and autobaud have been
completed (see Figure 5.3). The Help page shows the software part number (9101-1095-XXX, where XXX
refers to the software release number), the personality module identification, and a brief description of how
to use the terminal. If the power up diagnostic tests fail, the BRU-Series drive automatically turns to the
STATUS page which displays a description of the error (refer to Section 5.2.3.2.2).

From the Help page, you can press the <ESC> key to enter the Status page or press the <P> key to turn
to the Setup page. After pressingthe <ESC> or <P> key to turn to the Status or Setup page, you will not
be able to return to the Help Page except by resetting the BRU-Series drive through the external reset or by
cycling power.
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DRIVE SOFTWARE 9101-1095-010
PERSONALITY MODULE PMOZ0B54030PH-0 -002

- Jo entenr terminal modg hit ESC key
- <CR> carriage return s the same
as the <ENTER> or <RETURN> key.

- ES5Cape key restores previous data

when data entry errors occur.

Figure 5-3 Serial Terminal HELP PAGE

SOFTWARE IDENTIFICATION EXAMPLE

8101-1085-010

—E——SOFTNARE RELEASE LEVEL
PART NUMBER ASSIGNED TO SOFTWARE

PERSONALITY MODULE IDENTIFICATION EXAMPLE

PMO25A54030PH-0-002

\-——-PERSONALITY MODULE RELEASE LEVEL
(LAST 3 DIGITS OF PERSONALITY MODULE PART NUMBER)

PERSONALITY MODULE MODEL NUMBER
(REFER TO FIBURE S-1)

Figure 5-4 Software and Personality Module Identification
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5.2.3.2.2 Status Page

The Status Page provides information about the operating status of the BRU-Series drive. The Status
screen is divided into five sections - Status information, Monitor information, Copyright notice, Fault
information, and Help information.

STATUS
?VliééﬁLéf’ | Electro-Craft
// %¢ Brushless Drive

AZ%%Z%iQ?// Copyright 1391

MON-I Torg Press <P> to page

4%%Z%ZZZZ:££Z Press <ESC> to refresh.

Figure 5-5 Serial Terminal STATUS PAGE

QZAEQQW
%ﬁ‘/mgi” xEXCESSIVE CURRENT ERRORX
! g/ PROBLEM: Average current re-

?% ””mW/ quibed exceeds rated current.
/// PROBABLE CAUSES: Excessive
/%;x;m, motor Lload; Encoder or

MON- TOP motor connection problem.

z%%%%%%%z%%% REMEDY: Chk causes, repdainr

Figure 5-6 Serial Terminal STATUS PAGE After Fault
Status Information

The Status information consists of five lines on the left side of the screen and shows the present status of
the BRU-Series drive.

NOTE: The reverse video areas (shown as shaded areas in Figure 5-5) are continuously updated by
the drive module.

The status information available is as follows:
Line 1 - displays ‘Enabled’ if the drive is enabled. Otherwise, 'Disabled’ is displayed.

Line 2 - displays the mode of operation. Vel Mode’ is displayed if in velocity mode, Trq
Mode’ if in torque mode, Tun Mode’ if in tune mode and 'A-T Mode’ if in auto-tune mode.
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Line 3 - displays current limit status. The BRU-Series drive has been designed to display
the 'l Limit’ message whenever the drive enters current limit.

Line 4 - displays 'FAC’ and 'RAC’ clamp status. FAC is the forward amplifier clamp and
RAC is the reverse amplifier clamp. When FAC is enabled (displayed on the screen) the
VCS input is clamped internally to 0 when a positive voltage on VCS is detected. This
allows only negative velocity commands in velocity mode or only negative torque
commands in torque mode. The opposite effect occurs with RAC. When both FAC and
RAC are enabled, velocity command is ctamped-to © in-velocity mode or-torque command
is clamped to 0 in torque mode. Both ’FAC’ and 'RAC’ can be displayed simultaneously.

Line 5 - displays the ’Error’ message when an error has been detected.

Monitor Information

The monitor information helps in setup and provides a powerful diagnostics tool. The monitor information
is selected on the Setup page by changing the monitor variable and is displayed on two lines in the lower
left corner of the Status page. The upper line shows the variable which is being monitored and the bottom
line shows the value of that variable. The monitor selected on the Setup page is also represented by an
analog voltage at the programmable monitor test point or at the monitor output. The variables which can
be monitored are:

ABS ltorq - Displays the absolute value of commanded torque producing current in units
of AMPS.

I Torq - Displays the commanded torgue producing current in units of AMPS. Note that |
Torg is the same as Imag for the S-Series and F-Series motors.

1 Ave - Displays the average value of | Torq in units of AMPS. | Ave prevents the drive from
exceeding the current rating. The average value is computed by passing | Torq through a
low pass filter. The time constant of the filter is factory set in the personality module.
When the average current reaches the rated current of the motor, an excessive current
fault will occur.

Tach - Displays the velocity of the motor as determined from the encoder feedback in
units of RPM. For forward motion, the velocity will be positive and for reverse motion, the
velocity will be negative.

Command - Displays the value of the VCS command input in units of RPM for velocity
mode and AMPS for torque mode. In the tune modes, command will be 0, since the
command is internally generated.

Posn - Displays the relative motor position in units of ROT or rotations. Posn value will
increase for clockwise rotation of the motor shaft, viewed facing the motor drive end. It
will decrease for counter-clockwise rotation. For one complete rotation of the motor shaft,
the display shouid indicate a change of one rotation. Note that the display does not show
negative rotations, but will change from 0.0 to some large positive number. This occurs
due to rollover of the position counter, but after this occurs, continuing to rotate the motor
counter-clockwise will cause Posn to decrease.

1 Limit - Displays the present value of the current limit. The current limit will be set at either
the personality current limit (shown on the Setup page) or the external current limit
(available at connector P5-4). The current limit is set to the lower of the two values.
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Copyright Notice

At the upper right area of the Status page is the copyright notice. If an error occurs, the copyright notice is
replaced with the fault information described below.

Fault Information

While the BRU-Series drive is powering up, diagnostic checks are run to check for proper operation of the
drive. Also, while the BRU-Series drive is operating, the drive is monitored for fault conditions. If a fauit
occurs at either time, then the drive is disabted, the red LEDs display the fault code, and a fault message is
displayed in the upper right side of the Status page. The fault message includes a description of the fauit,
some probable causes for the fault, and some possible remedies. Refer to Section 6.3 for a list of the fault
messages.

Help Information

At the lower right area of the Status page are two lines which list available keys while in the Status page.
They are as foliows:

<P> - page command. Turn to Setup page.
<ESC> - refresh the Status Screen.

5.2.3.2.3 Setup Page

The Setup Page is used to modify the BRU-Series drive setup parameters for the specific application. The
first 6 lines contain two columns of variables. The last 2 lines provide information about the variable the
cursor is beside. The only cursor movement available is up or down. To move the cursor to variables in
the right column, press the ’cursor up’, <U>, or 'cursor down’, <Enter>, keys. The cursor moves
down/up one column then moves down/up the next column when pressing the <Enter>/<U> key. Note
that the up arrow and down arrow keys will produce this cursor movement on some terminals. Refer to
Appendix B for a list of the codes used by the BRU-Series drives.

Scale 389.39 RPM/V | P GAIN 100
Offset 0.0000 V| I GAIN 20
Peak I 24.8 AMPl D GAIN 0
Overspeed 4533 RPM  Mode(l): Velocity
Filter BW 300 Hz!|Monitor—1 Torg

U-Cursor Up, <ENTER>-Cursor Down
P-Next Page, R-Reset Setup, S-5ave Setup

Figure 5-7 Serial Terminal SETUP PAGE (Velocity Mode)
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Scale 2.49 AMP/V |
Of fset 0.0000 V|
Peak 1 24.8 AMP'
Overspeed 45339 RPM  Mode (2) : Torque

Filter BW 300 Hzl Monitor—1 Torq

U-Cursor Up, <ENTER>-Cursor Down
P-Next Page, R-Reset Setup, S-5Save Setup

Figure 5-8 Serial Terminal SETUP PAGE (Torque Mode)

Period 1.00 SEC|P GAIN 100
Step Vel 300 RPM | I GAIN 20

Peak 1 24.8 AMP‘ D GAIN )
Overspeed 45399 RPM ' Mode (3) : Tune
Filter BW 300 Hz l Monitor—1 Torg

U-Cursor Up, <ENTER>-Cursor Down
P-Next Page, R-Reset Setup, S-5ave Setup

Figure 5-9 Serial Terminal SETUP PAGE (Tune Mode)

Dist 1.0 REV | P GAIN 100
Max Vel 3000 RPM| I GAIN 20
Step | 8.3 AMP| D GAIN )
Overspeed 4539 RPM , Mode (4) : Auto Tune

Filter BW 300 HZ, Monitor—I Torgqg

U-Cursor Up, <ENTER>-Cursor Down
P-Next Page, R-Reset Setup, 5-5ave Setup

Figure 5-10 Serial Terminal SETUP PAGE (Auto-Tune Mode)
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How to change a variable

The variables are stored in the PM (Personality Module) which is either a nonvolatile RAM or an EEPROM.
When new data is entered, the datais NOT STORED UNTIL THE <S> KEY IS PRESSED. Thus you can
adjust the tuning until satisfied and then save the variables. If not satisfied with the new values, then the
previous values can be restored by resetting the drive as long as the <S> key was not pressed. A write
protect jumper is available to prevent the variables from being altered. Make sure the write protect
jumper is in the non-write-protect position before powering up the drive if it is going to be tuned
{refer to Figure 5-2.). Urder no circumstance, should-the write-protect jumper be moved while power
is applied. The result could be a damaged personality module.

To change the value of a variable, move the cursor, using the <U> or <Enter> keys to the location
immediately to the left of the variable to be changed and then enter the new value. As the data is being
entered, the present data for that variable will be erased off the screen and the new data will be dispiayed
as it is being entered. Press <Enter> to complete the data entry. While entering data for a variable, if you
wish to restore the previous value, press the <ESC> key to ignore the present value and restore the
previous value.

Available commands

While on the Setup Page, the user has several commands available. They are as follows:

<ESC> - Refresh the Setup screen if not presently changing a variable, or restore
previous data if presently changing a variable.

<P> -Turn to the Status Page.

<R> - Reset personality tuning back to the factory settings.
<S> - Save present tuning into the personality.

<U>,up arrow {on Tandy 1062) - Move the cursor up.
<ENTER>,dn arrow (on Tandy 102) - Move the cursor down.
<0> to <9>,<.> - Data entry.

< <> left arrow {on Tandy 102) - decrease the value of the variable. Active only for
"Offset’, 'P GAIN', | GAIN’, and 'D GAIN’.

<>>right arrow {on Tandy 102) - increase the value of the variable. Active only for
"Offset’, 'P GAIN’, ’| GAIN’, and 'D GAIN".

User selected variables

Tuning variables for the BRU-Series drive may be modified through the user terminal. The setup screen for
each of the four modes is different. Refer to Figures 5-7, 5-8, 5-9, and 5-10.
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CAUTION

THE BRU-200 AND BRU-500 RESPOND TO A CHANGE IN
THE SETUP PAGE DATA EVEN WHEN ENABLED

The variables available are described as follows:

Scale - (velocity and torque mode) For velocity mode, the data entered for Scale is in
RPM/V and is used to scale the motor speed for a given voltage at the VCS input. The full
scale voltage input at VCS is 10 V. Normally the scaling should be set for full scale
RPM/10 to provide the maximum speed resolution. For torque mode, the data entered is
in AMP/V and is used to scale the torque producing current for a given voltage at the VCS
input. Normally, Scale in torque mode should be set for the drive module peak current/10.

Period - (tune mode) The Period variable is used with Step Vel in tune mode to define the
output of the internal square-wave function generator. Period refers to the length of time in
seconds required to complete one square-wave cycle. Note that the function begins as
soon as the drive is enabled, and that the motion of the motor willi be centered around the
motor position when the drive is enabled.

Dist - (auto-tune mode) The Dist variable is used to define the working distance that the
servo may move in auto-tune mode to identify the load inertia. The Dist value is intended
to be a maximum distance moved in the positive and negative direction around the
starting point, however, due to the open loop control method used and the unknown
influences such as gravity, friction, etc., the distance moved can exceed this value.
Setting Dist to 0 results in unidirectional motion in the direction of the sign of the Max
Vel parameter. Distance is entered in units of motor revolutions. Refer to Section
5.3.1 for more information on auto-tune.

Offset - (velocity and torque mode) For velocity and torque modes, the Offset variable is
used to remove offsets from the user input at VCS. This variable is in units of volts and can
be a positive or negative value. NOTE: Offset can also be adjusted by potentiometer
R107 (BRU-200) or R106B (BRU-500). Refer to Drawing $101-0139 and 9101-1061.

Step Vel - (tune mode) Tune mode disconnects the VCS input from the velocity regulator
and internally connects a square-wave function generator which produces step velocity
inputs to the velocity regulator. This is used to tune the BRU-Series drive when used in
velocity mode. Step Vel is the amplitude of the function generator and is in units of RPM.
Step Vel can be either positive or negative. If positive, the initial step velocity will be in the
positive direction and if negative, it will be in the negative direction. While in this mode, P
GAIN, | GAIN, D GAIN, and Filter BW can be adjusted. Note that when | GAIN is > 0, the
motor position will not drift.

Max Vel - (auto-tune mode) The Max Vel variable is used to set the maximum speed of the
servo motor during auto-tune. If the Dist variable is set to 0 in order to achieve
unidirectional motion, the sign of Max Vel determines the direction of rotation. Max Vel is
entered in units of RPM. Refer to Section 5.3.1 for information on auto-tune mode.

Peak | - (all modes except auto-tune) The Peak | variable is the peak current limit in Amps.
It can be over-ridden by the external current limit only if external current limit is at a lower
value.

Step | - (auto-tune mode) The Step | variable is the peak current setpoint (in Amps) used
to accelerate the servo motor during auto-tune. When the Max Vel or half of the Dist
values have been reached, the current reverses to accelerate the servo motor in the
opposite direction. The value of the current to the motor will be Step | until auto-tune is
completed.
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Overspeed - (all modes) The Overspeed variable is the overspeed trip point in RPM.
Exceeding this speed will result in a fault.

Filter BW - (velocity, torque and tune mode) Filter BW is the low pass filter which filters the
output of the velocity regulator. It reduces the amplitude of the current puises which can
cause excessive noise (rattling sound) in the motor when the P GAIN, | GAIN, and/or D
GAIN values are high. Filter BW is entered in Hz.

P GAIN - (velocity and-tune mode, inactive in torque mode) P GAIN is the proportional
gain of the velocity regulator. It is multiplied by the difference between the input velocity
command and the motor velocity to produce torque. Larger proportional gains reduce the
dynamic following error of the motor velocity to commanded velocity (increases the
bandwidth of the velocity regulator).

I GAIN - (velocity and tune mode, inactive in torque mode) | GAIN is the integral gain of
the velocity regulator. The velocity error is continually added to itself. This sum is
multiplied by the integral gain and is used to reduce the steady state error of the motor
velocity to commanded velocity. | GAIN is generally used to improve the stiffness of the
velocity regulator which reduces the effects of load disturbances. Excessive | GAIN,
however, will result in overshoot and possible instability.

D GAIN - (velocity and tune mode, inactive in torque mode) D GAIN is the damping gain of
the velocity regulator. It is used for two purposes: 1) it can be used to reduce the
overshoot caused by high | GAIN; 2) it can be used to minimize torsional resonance
between the motor and load.

Mode - (all modes) The Mode variable is used to select the desired mode: Velocity,
Torque, Tune, or Auto-tune. Velocity mode should be used when the VCS input is a
velocity reference. Torque mode should be used when the VCS input is a torque
reference. Tune mode is used to provide a square-wave velocity command for tuning the
gains for the velocity regulator. Auto-tune automatically tunes the velocity regulator gains.
The tune and auto-tune modes are used only to tune the drive for velocity mode operation.

Monitor - (all modes) The Monitor variable allows one of 6 variables to be monitored on
the monitor output on the Status page, the programmable monitor test point or the
programmable monitor output, P5-3. The variables which can be monitored are listed in
the monitor information portion of Section 5.2.3.2.2.

5.2.3.3 Multi-Drop Host Mode Serial Protocol

The BRU-Series drive has a serial port (P6) that can be configured as RS-232 (short distance interface up to
50 feet) and RS-422 (long distance interface up to 4000 feet). The factory configuration of the drive is RS-
232 which provides the terminal mode operation (refer to Section 5.2.3.2) for a human user interface with a
VT-52 compatible terminal. Reliance Motion Control has a communication software program called EC
COMM that easily configures an IBM compatible computer for VT-52 emulation. The RS-232 terminal mode
is the usual way to communicate with the BRU-Series drives.

However, configuring a BRU-Series drive for RS-422 automatically replaces the terminal mode with a host
computer communication protocol. In this mode of communication, each BRU-Series drive can be given a
unique address and connected (in daisy-chain fashion) on a single serial link. Electro-Craft PRO-Series
controllers that support host mode can be placed on the same daisy-chained serial link with the BRU-
Series with each device having its own unique address.
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For example, the host mode operation of the BRU-Series drives can provide the following functions:
Save and load the entire personality module (INTEL Hex File Format).

Real-time read and write of the BRU-Series parameters including PGAIN, IGAIN,
SCALE, and OFFSET.

Real-time diagnostic and status monitor.
Terminal mode for multiple axes from the host computer.
Real-time monitor of variables such as average current.

The above would be implemented with the user’s host software. The host mode of the BRU-Series drive
simply provides a communication protocol (or language) that makes it easy for the host computer to
communicate with the BRU-Series drive.

The host mode interface provides a very powerful and flexible communication protocol for use by a host
computer. This implies that users will provide the necessary host software to perform the application
function. The host mode operation of BRU-Series drives is an option that is not necessary for every
application as it will require software to be created for the host computer. The host mode communication
protocol is available as a separate document and can be obtained directly from Reliance Motion control
and their authorized sales personnel.

5.3 Tuning Procedure

.The BRU-Series drive has been designed to provide adequate tuning for many applications, that is, all of

the necessary tuning information is contained in the personality module. However, for some applications
some additional adjustments may be required. Two tuning modes have been included in the BRU-Series
drive to help in tuning the system. The first is the auto-tune mode which consists of a “self-tuning"
algorithm. Auto-tune mode is designed for applications that require near-optimal performance. To optimize
the BRU-Series drive tuning for a specific application, the tune mode can be used. All tuning and
adjustments are accomplished via the serial interface (refer to Section 5.2.3.2.3).

5.3.1 Using Auto-Tune Mode

Auto-tune provides a method for tuning the servo drive connected to a machine without any special
equipment other than the user terminal. Upon enabling the BRU-Series drive in auto-tune mode, the servo
system will move in a rapid back-and-forth motion for 5 seconds and then hait.

WARNING

DO NOT ATTEMPT TO USE AUTO-TUNE WITH SYSTEMS WHICH
HAVE GRAVITATIONAL AFFECTS. THE BRU-500 AND BRU-200
WILL NOT ATTEMPT TO HOLD INITIAL POSITION.
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Auto-tune implements a simple “self-tuning” algorithm that adjusts the tuning parameters P GAIN and |
GAIN by computing the effect of the user’s load as applied to the servo motor shaft. This method operates
by commanding a constant current to the motor that produces a constant motor torque. The acceleration
of the motor is measured and used to compute the gain of the system. Once the actual gain of the system
is measured, the values of the tuning parameters P GAIN and | GAIN are adjusted to compensate for the
change in gain. Auto-tune mode is selected by moving the cursor to the Mode line on the Setup page of
the User interface (refer to Section 5.2.3.2.3). Once selected, enabling the BRU-Series drive starts auto-
tune which causes the servo motor to rapidly accelerate and decelerate. After 5 seconds, the current
command to the motor is set to zero which should hatt-motion:---—

WARNING

AT THE COMPLETION OF AUTO-TUNE, VOLTAGE REMAINS
APPLIED TO THE MOTOR UNTIL THE BRU-500 OR BRU-200 IS
DISABLED.

Three parameters control the operation of auto-tune mode: Dist, Max Vel, and Step I. The Dist parameter
is used to limit the distance moved from the starting position. The maximum value for Dist is 4 motor
rotations. Due to the open-loop nature of the auto-tune and the unpredictable affects of gravity, friction,
etc., the distance may be exceeded. During auto-tune, exceeding the Dist value will not generate a fault
condition. The Max Vel parameter is used to set a maximum velocity during auto-tune. It can be a positive
or negative value. If Dist is set to 0, the servo motor will move in one direction with the sign of Max Vel
determining the direction. Step ! determines the value of motor current used to accelerate and decelerate
the motor. The maximum allowed value of Step | is limited to rated current of the motor. These three
parameters are set to default values upon entering auto-tune mode which should be sufficient for most
loads.

"l' he parameters adjusted by auto-tune are P GAIN, | GAIN, and D GAIN. D GAIN is always setto 0. P
GAIN and | GAIN are adjusted proportionally to the change in gain of the system. There are cenain
conditions where erroneous vatues are computed for P GAIN and | GAIN. These conditions are as follows:

1) Dist is set too low. This condition results in very rapid reversal of the servo motor
rotation and causes it to make a buzzing sound.

2) Max Vel is set too low. This condition results in very rapid reversal of the servo
motor rotation and causes it to make a buzzing sound.

3.) Step | is set too low. There is no servo motor motion.
4.) FAC and/or RAC enabled. This condition can be checked by observing the Status
page on the user terminal to see if FAC and/or RAC are displayed. The condition

is evidenced by no motion or a halting of the back-and-forth motion.

These conditions will generally result in very high values for P GAIN (999 is maximum) and | GAIN (999 is
maximum) which may result in instability when returned to the velocity mode of operation.

The procedure for using auto-tune is as follows:

1.) Make sure the system is connected and is 'operating properly by following the initial start-up
procedure in Sec. 5.1.

2) Connect the user terminal to connector P6 on the BRU-Series drive.

3.) With the drive disabled, apply power.

BRU-200/BRU-500 Brushless Drives Instruction Manual 37



Start-Up and Adjustments

4) Press <P> to turn to the SETUP page.

5) Move the cursor to Mode and select auto-tune mode by entering 4 followed by <ENTER>. The
terminal screen should appear as shown in Figure 5-10.

6.) Adjust Dist, Max Vel, and Step | if required. Note that the default values should provide good
results for most systems. The Step | should be reduced if the torque will exceed machine
specifications.

7.) Turn to the STATUS page by pressing <P> to insure that FAC and RAC are not enabled then
return to the SETUP page by pressing <P> again.

8) Enable the BRU-Series drive to start the auto-tune process which will cause the motor to move ina
back-and-forth motion.

9) The computed values for P GAIN and | GAIN will appear on the screen after 5 seconds. The BRU-
Series drive signals completion by commanding 0 current to the motor and sending a "beep” to the
user terminal.

10.) Move the cursor to Mode and select velocity mode by entering 1 followed by <ENTER>.

11.) Press <S> if the present tuning is to be saved into the personality module. Saving the parameters
requires that the write protect jumper J10 is set to the appropriate position (refer to Figure 5-2).
Attempts to move J10 with power applied to the servo drive may result in damaging the
personality module.

'5.3.2 Using Tune Mode

The tune mode is designed to optimally tune the BRU-Series drive. For most applications, the defauit
tuning values or the results of auto-tune should provide adequate tuning. For applications with particular
requirements, tune mode can be used to fine tune the system. A suggested tuning procedure for velocity
mode operation is discussed below. This procedure assumes that the system, including the machine the
motor is connected to, can tolerate small-signal step velocity changes. There is essentialty no tuning
required for torque mode; P GAIN, | GAIN, and D GAIN have no effect in torque mode.

The tuning of the velocity regulator is accomplished by changing the variables P GAIN, | GAIN, and D
GAIN. The P GAIN is the proportional gain of the velocity regulator. In general, increasing P GAIN reduces
the time required to reach the commanded velocity. The | GAIN is the integral gain of the velocity
regulator. Integration in the velocity regulator forces the motor velocity to precisely follow the commanded
velocity with no error under steady state conditions (no changes in velocity command or load). Increasing
I GAIN increases the stiffness, or the ability to reject load disturbances. Increasing | GAIN also, however,
increases the amount of velocity overshoot when responding to a step change in velocity. Too much |
GAIN can cause the system to go unstable. The D GAIN is the damping gain. It is used to reduce the
amount of overshoot caused by the | GAIN term. it can also be used to minimize torsional resonance
between the motor and load in some systems. A block diagram of the velocity regulator is shown in Figure
5-11.

38

BRU-200/BRU-500 Brushless Drives Instruction Manual



Start-Up and Adjustments

To reduce stress on the mechanical components of the machine, the P GAIN, | GAIN and D GAIN should
be set as low as possible while still maintaining the desired performance. Recommended steps for tuning
the velocity regulator for velocity mode operation are as follows:
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Figure 5-11 Control Block Diagrams of Operating Modes
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2)
3)

4.)

5.)

6.

7.)

8.

9.)

10.)

11)

12.)

13.)

14.)

15))

16.)

Make sure the system is connected and is operating properly by following the initial start-up
procedure in Sec. 5.1.

Connect the user.terminal to connector P6 on the BRU-Series drive.

With the drive disabled, apply power.

Press the <ESC> key on the terminal to enter the STATUS page and check that the status
indicates “"VEL MODE". If the servo drive is in 'TRQ MODE’ then press the <P> key to turn to the
SETUP page. Move the cursor up to the MODE line and type '1’ followed by <Enter> to change
to VELocity MODE, then press <P> to return to the STATUS page. The status shouid now
indicate 'VEL MODE".

Press <P > to page to SETUP page.

Move the cursor to SCALE. Set the desired scaling on the velocity command input. While in tune
mode it may be helpful to reduce the scaling to a small value such as 50 RPM/V since the scaling
of the programmable monitor output (on connector P5-3 or test point MON) is scaled by this value
This will allow full D/A converter resolution over a 500 RPM range.

Offset is most easily adjusted with the position controller connected and will therefore be tuned
later {refer to step 22).

Set the desired Peak | {Peak Current) and the Overspeed trip point.
Turn off the Filter BW by setting it to 0.

(Optional) Follow steps 5 through 10 for Auto-tune procedure in Section 5.3.1 to provide a near-
optimal tuning starting point.

Move the cursor again to Mode and select Tune mode. Connect an oscilloscope to the test point
MON or to P5 pin 3.

Move the cursor to Period and set the desired square wave cycle time. A Period is the time
required to complete one cycle of the square wave. The value of Period will depend on the user
and the application. Avoid setting Period to a high value which will allow the system to reach the
end of travel with the Step Vel value programmed (see step 13). The Period should not need to be
set to less than 0.02 seconds.

Move the cursor to Step Vel and set the desired step velocity of the internal square wave
generator. This value will generally be between 50 and 500 RPM. Note that an excessive step
velocity or a low Peak | setting can cause the servo drive to enter current limit. This should be
avoided while tuning the BRU-Series drive. You can be sure that the BRU-Series drive is not
entering current limit by turning to the Status Page while the BRU-Series drive is enabled and
making sure that the | Limit message does not flash during a motor speed reversal. If it does
appear, Step Vel must be reduced or Peak | must be increased.

Enable the BRU-Series drive and observe the motion of the motor shaft. Ensure that FAC and RAC
are not enabled if no motion occurs. Disable the drive and adjust Period and Step Vel if necessary.

Change Monitor to Tach by moving the cursor to the monitor line and pressing '3

Set | GAIN to a low value (no noticeable overshoot) and set D GAIN to 0. While observing the tach
at the monitor output with an oscilloscope, increase P GAIN until the desired rise time is obtained.
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17.) Increase | GAIN until the acceptable limit for the amount of overshoot is reached. The Tach and |
Torq signals should look similar to those shown in Figure 5-12.

18.) If more stiffness is required, increase | GAIN beyond the desired overshoot. Then increase D GAIN
to reduce the overshoot back down to the acceptable limit.

19.) After the P GAIN and { GAIN are adjusted, if there is a ringing on the tachometer due to torsional
resonance between the motor and load, then increase D GAIN until oscillation is acceptable.

20.) Reduce Filter BW until the overshoot begins to increase.

21.) To adjust offset, disable the drive and connect the position controller.

22) Set the mode to Velocity mode and enable the system. The position controller should be holding
the shaft position still. Read the velocity command input voltage (VCS) at P1 pins 3 to 4 or the VEL
CMD test point using a digital voltmeter. NOTE: The velocity offset can also be adjusted by
potentiometer R106B (BRU-500) or R107 (BRU-200). Refer to drawings 9101-0139 or 9101-1061.

23)) Enter the voltage read for Offset. The velocity command voltage should drop to 0 volts.

24)  Press’S’ to save the offset into the personality module.
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To increase bandwidth
To increase stiffness
To reduce overshoot
To reduce rise time

To reduce resonance
To reduce motor rattle

P GAIN | GAIN D GAIN Filter BW
Increase
Increase Increase
Increase Reduce
Increase Increase
Increase
Reduce Reduce Reduce Reduce

Table 5-1 Use of Gains to Tune the BRU-Series Drive

Motor
Velocity

I Torg

Tach response in Tune Mode

S ——
t ime

I Torq response in Tune Mode

Figure 5-12 Typical Small-Signal Response for Well-Tuned System
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5.4 Personality Module Installation
Personality Module (PM) for BRU SERIES Drive Module

Must be installed prior to operation.
DO NOT INSTALL OR REMOVE WHILE POWER TO DRIVE MODULE IS ON.

STATIC SENSITIVE DEVICE: Wear conductive wrist strap while
handling, or touch earth ground before handling.

INSTALLATION INSTRUCTIONS:

¥ Check that power to Drive Module is OFF.
* Remove Drive Module cover (BRU-500 only).

¥ Install Personality Module into the socket marked U12
on the Drive Module logic board. End of Personality module
with colored Label on it must be next to colored Label
on Logic board, and colors must match.

¥ Check that jumper P10 is set to position 1-2.
(unless parameter changes are being made; see below)

¥ Install Drive Module cover (BRU-500 only).

=S —
st PERSONALITY { s’
g] MODULE (PM) —~——__
2 u12 |
ORIENTATION—"] ! 29
iz =
ExP10 P10—""|
WRITE PROTECT
JUMPER
BRU~-200 DRIVE MODULE BRU~500 DRIVE MODULE
LOGIC PC BOARD LOGIC PC BOARD
(COMPONENT SIDE (COMPONENT SIDE

P10 Write Protect Jumper

¥ Do not move jumper with power on.

¥ Move to position 2-3 (not write protected) only when changing
Personality Module parameters using serial terminal.

x ALWAYS RETURN to position 1-2 (standard position,
write protected) after completing parameter changes.

Figure 5-13 Personality Module Installation
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SECTION VI - TROUBLESHOOTING AND MAINTENANCE

6.1 Introduction

The BRU-Series drive has been designed to provide troubleshooting aids that help isolate any problems in
a "module” of the system. A module may be incoming power, PSM (BRU-500 only), DM, PM, motor and
encoder, controller, cables, or mechanical system. BRU-Series drive circuitry is designed to prevent
problems in any one module from causing damage to any other module. The cost-effective modular
package provides for very simpie field replacement. “The DM personality module "transfers" all information
and adjustment parameters to the replacement module.

BRU-Series drive maintenance is virtually unnecessary. The prﬁnary consideration is to insure BRU-Series
drive fans are operational and to operate the BRU-Series drive in a properly sized and ventilated NEMA-12
(or equivalent) enclosure with proper fusing.

6.2 LED Diagnostic Information

6.2.1 Power Supply Module LEDs (BRU-500 Only)

LED Label LED Color Description
PHASELOSS ... Red ..cooeieeeee. Off = OK

On = Loss of one phase of incoming AC power

OVERTEMP ..o Red ..o, Off = OK
On = Excessive temperature of main heatsink

DISABLED ......cooeereeerererenee [21=Te [N Off = Not disabled
On = DC bus disabled from external enable input

PSM READY .....cccoveeveenee. Green.......cceeveeennn. Off = No DC bus voltage
On = DC bus voltage is present

If the green LED will not come on (and no red LEDs come on or the indicated fault does not exist) and the
incoming line voitages are found to be proper then there may be a PSM failure. Replace the PSM with
another unit.

6.2.2 Drive Module LEDs

LED Label LED Color Description
R et Green....cocceceeeeennee. Off = Loss of one or more logic

supplies or external reset
pins connected.

On = Logic supplies OK. LED shouid
turn off within about 1 second at
power down. if LED remains on at
power down, shunt regulator is not
functioning.

2,34 Red ..o Off = No fault

44 BRU-200/BRU-500 Brushless Drives Instruction Manual



Troubleshooting and Maintenance

LED Label ' LED Color Description
2 et Red...ccomvmnenn. On = DC bus overvoltage or
Heatsink Overtemperature or
Logic power supply
undervoltage
S U Red....ooeieeeeinene On = Short Circuit Overcurrent or
-+ - Excessive Average Current
. SO Red....ccooevevnerene On = Motor Overspeed
5 7 U Red..ooeiieceeee. On = Motor overtemperature
24 e, Red ..o On =Power-Up Diagnostic Fault,
_ Watchdog timeout (CPU OK)
234 e BlinKe..ocoeeeeeeenee During power-up, LEDs should
Red turn on for about one second and

then turn off. if they remain on
and the green LED is on then there
is a CPU fault. DM should be
replaced.

NOTE: While the reset pins (P2-5 and P2-6) are connected, LEDs 2, 3, and 4 will remain on and LED 1
will remain off.

Drawing 9101-0139 (BRU-500) and drawing 9101-1061 (BRU-200) indicates DM test point locations and
description of test point signal.

6.3 Serial Link Diagnostic Information

In the event of an error occurring in the BRU-Series system, the serial terminal can provide more diagnostic
information on the cause of the fault than can be indicated on the LEDs. When a fault is detected, the
terminal will automatically switch to the Status page and display a message stating the fault which has
been detected, some possible causes for this fault, and some suggestions for corrective action. If the
terminal was not connected to the BRU-Series at the time the fault occurred, the terminal may be plugged
into connector P6 and pressing <ESC> will display the diagnostic message.

The fault conditions which are displayed by the terminal are:

Motor Over Temperature
Heat Sink Over Temperature
Over Voltage Fault

Under Voltage Fault

Motor Short Circuit Fauit
Excessive Current Error
Personality Check Error
Over Speed Error

Reset Error

Watch Dog Time-Out Error

= O 00 NOOL&HWN

~

Refer to Section 5.2.3.2.2 for more details on the serial link diagnostic information.
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SECTION VIl - OPTIONAL ACCESSORIES
7.1 PRO-Series Controller Kit Installation Instructions

The PRO-Series single axis controller products which are available as stand-alone units are also
available in kit form for integration into the BRU-Series drive modules. In this cost effective
configuration, the PRO-Series controller card shares the BRU-Series power supplies, package, and
encoder.

Drawing 9097-1127 (BRU-500) and drawing 9097-1331 (BRU-200) provides installation instructions for
mounting the PRO-Series controller card in the standard BRU-Series drives. The standard PRO-Series
Instruction Manuals should be used for operating instructions.

7.2 Spindle Orient and Auxiliary Function Card Installation Instructions
(BRU-500 Only)

The Electro-Craft Spindle Orient and Auxiliary Function Card mounts in the Electro-Craft BRU-500 to
provide basic auxiliary functions required for many spindle applications (refer to drawing 9101-0236).
Figure 7-1 illustrates the Spindle Orient and Auxiliary Function Card operating with a BRU-500 in a
typical machine tool application to provide spindle orient for an automatic tool changer plus additional
inputs and outputs used for spindle interface.

BRU-500
SPINDLE/
CNC == AUXILIARY
CARD
I ENCODER
f FEEDBACK
I-SERIES GEAR OR BELT DRIVEN
SPINDLE
MOTOR
:l SPINDLE AUTOMATIC
o TOOL
5 <= | CHANGER
TOOL
I_—\\_MAGMETIC
ELEMENT
SENSOR MAGNETIC
AMPLIFIER SENSOR

Figure 7-1 Spindle Orient and Auxiliary Function Application (BRU-500 Only)

The Spindle/Auxiliary Card accepts an analog velocity command input and differential encoder signal
feedback. The analog velocity command input and the forward and reverse inputs are used to generate a
velocity command for the spindle drive to follow. The rate of change of this velocity command is limited to
an acceleration/deceleration time which is user programmable. The Spindle/Auxiliary Card uses the
command and feedback information to provide outputs indicating zero speed, up-to-speed, and speed
below a programmable threshold. A pulse output is available for externally monitoring the speed of the
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spindle motor. The Spindle/Auxiliary Card also provides outputs for system status and inputs for
emergency stop and spindle drive enable.

In addition to the functions described above, the Spindle/Auxiliary Card has the capability of implementing
a spindle orient function using a customer supplied magnetic position sensor mounted on the spindle. The
customer supplied position sensor is a magnetic element mounted on the spindle opposite a sensor head.
The position sensor generates two signals during the spindie orient process, a marker signal and a linear
signal. The marker signal indicates when the spindle is in the vicinity of the orient position and the linear
signal goes through zero volts when the magnetic marker passes the center of the sensor head. The
Spindle /Auxiliary Card uses the signals from the sensor to implement a single-point spindle orient, where
the orient position is determined by the location of the position sensor magnetic element. The spindle
orient routine is initiated by an orient command input and will indicate when the spindle has reached the
desired position with an orient complete output.

7.3 BRU-Series Control Station

1 VELOCITY COMMAND =y 13
ves
2— —12
cT BT ves S50 og/
l ; )
3 r SYSTEM COMMAND \ 14

CURRENT LIMIT
—50%

FAC
4—1@ @—
DISABLE / /. 9\ ::‘
S 10

aYSTEM MONITOR

® BRU—;f z{. CONTRO @T\IS} J

Figure 7-2 BRU-Series Control Station

1.) The Select switch selects either the VCS (Velocity Command Signal) from the VCS dial or an
external VCS input as the velocity command.

2) The VCS dial supplies a = 10 volt command to the Drive Module. Mid-position (dial reading 5.0) is
0 volts.
3.) The EXT VCS points are used to connect an external velocity command signal to these points

when the VCS dial is not being used and the select switch is in the EXT VCS position.

4. The ENABLE/DISABLE switch is used to either ENABLE or DISABLE Drive Module power to the
motor. In the DISABLE position the motor shaft can turn freely (unless held by optional motor
brake).

5.) The FAC and RAC switches are used to hold motor position. When either the FAC or RAC switch
is at the ON position, motor rotation in that direction is clamped to 0 RPM when in velocity mode
and motor torque for that polarity is clamped to 0 amps in torque mode. (FAC, RAC = Forward or
Reverse Amplifier Clamp)
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10.)

11)

12)
13)

NOTE:

The VCS test points are used to monitor the VCS command to the Drive Module. _

The programmable monitor test points may be used to monitor the signal selected as the Monitor
signal using a serial terminal. Information on the choice of signals that can be output to these test
points is shown by moving the cursor to the Monitor line on the serial terminal Setup page.

The MVO test points are used to monitor the Motor Velocity Output (tachometer) from the Drive
Module.

The MCO test points are used to monitor the Motor Current Qutput (current command) from the
Drive Module.

The current limit switch sets the peak current limit to 25, 50, or 100% of the Drive Module peak
current rating.

The RUN/RESET switch is used to reset the Drive Module fault circuits by momentarily setting to
RESET and then to RUN.

The OUT1 LED is ON when the contacts of the OUT relay are closed in the Drive Module.
The SSO LED is OFF when there is either a Drive Module fault or the reset switch is activated.
The RED test points are + (plus), and the BLACK test points are - (minus). Black test points

PROG MONITOR, MVO, MCO, (and VCS when SELECT is set to VCS dial) are connected to
signal COMMON on the Drive Module.

BRU-SERIES
DRIVE MODULE

(SIDE VIEW)
)

wmiwn
J101 7 11
P101
BRU-SERIES
CONTROL STATION
2/_ S[E
P/N 9101-0200 (
//_f% a

—

CABLE ASSY P/N 8101-0202-010

Figure 7-3 BRU-Series Control Station Connection Diagram
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7.4 RS232C/RS422 Converter

The RS232C/RS422 converter option card mounts in the Electro-Craft BRU-200 and BRU-500 to provide
data conversion between RS232C and RS422 standards. This option card is useful when muitiple BRU-
Series drives are connected together on a daisy-chain serial link using the multi-drop host mode serial
protocol. Drawing 9101-0334 shows the board outline and connections. '
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SECTION VIil - APPLICATION GUIDELINES
8.1 Torque Sharing Operation of BRU-Series Drives

8.1.1 General Description

The BRU-Series drives provide the capability to operate in a torque-sharing mode for applications where
multiple motor shafts are rigidly coupled together to drive a common load. The torque sharing
configuration may be used with either servo or spindle drives.

The torque sharing mode would typically be used in situations where:

1.) A lead screw or shaft is driven from each end;
2) Two or more lead screws must be driven;
3) Drive train torque must be distributed to protect the machine mechanics.

Some of these cases are illustrated in Figure 8-1.

The BRU-Series servo drives provide a flexible microprocessor-based control which allows operation in the
torque sharing mode without requiring additional external hardware. All setup and tuning changes can be
made using a serial terminal, so there are no components to change and no potentiometers to adjust.

8.1.2 Theory of Operation

The torque sharing mode requires that one drive (designated as the master drive) operates as a velocity
controller, and one or more drives (referred to as slave drives) operate as torque controllers. A serial
terminal is used to set the mode, scaling, and tuning parameters. Detailed instructions for setup of the
drive using the terminal can be found in Section 5.2.3.2.

The torque signal (MCO) from the master drive is used as the command for the slave drive. Thisis a+10
Volt signal, where 10 V corresponds to the peak current of the master drive. For example, if a BRU-500
DM-50 is used as the master drive, a 10 Volt MCO signal corresponds to 50 amps of motor current, and the
polarity of the MCO signal determines whether positive or negative torque is produced. The scaling of the
MCO output from the master drive is then 5 Amps per Volt (A/V). The command scaling of the slave drive,
operating in torque mode, is also in A/V. For equal sharing of the torque, the slave command scaling is set
to the same value as the master drive MCO scaling.

NOTE: If the master and slave motors have different torque constants (Kt), this must be taken into
account when determining the slave command scaling in order to obtain equal torque
sharing.
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TRANSMISSION BELT

il ZZ T T T TT LT T T T T

LEAD SCREW

Al) Torque sharing with motors rotating in same direction

NOTE: For proper torque sharing, the coupling belt must have no backlash.

al )

LEADSCREW, DRIVE SHAFT,
OR TIMING BELT DRIVE

B.) Torque sharing with motors rotating in opposite directions.
NOTE: Shaft connection between master and slave motors must have no windup or backlash.
Figure 8-1 Examples of Torque Sharing Operation

8.1.2.1 Multiple Slave Drives

If multiple slave drives are used, the command for the next slave is generated from the MCO of the
previous slave. The command scaling for each slave must be set to the proper value as described
previously. The SSO relays of all drives should be connected in series with the enable line for safety.

8.1.2.2 Unequal Torgque Sharing

Torque sharing in ratios other than unity results if the slave drive command scaling is set to a value different
from the master drive MCO scaling. Unequal torque sharing may be obtained by setting the appropriate
command scaling for the slave drive. For example, if in the system described previously the slave’s
command scaling is set to 2.5 A/V rather than 5 A/V, the slave drive will produce 50% of the current that
the master drive produces. If the master and slave motors have different torque constants (Kt), the
command scaling must take this into account to achieve the desired torque sharing ratio.
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8.1.3 Set-Up Procedure

It is recommended that proper operation of the drive modules and motors is verified before beginning the
torque sharing set-up. Offsets in the drives may be adjusted at this time. A drive which is trimmed in the
velocity mode will still be correctly adjusted when it is changed to torque mode.

8.1.3.1 Wiring Instructions

The recommended wiring for the master-slave configuration is shown in Figures 8-2 and 8-3. There are two
wiring diagrams shown for the two cases illustrated in Figure 8-1. Figure 8-2 shows the wiring for the case
where master and slave motors rotate in the same direction, and Figure 8-3 is the wiring for the case when
master and slave motors rotate in opposite directions. The wiring for these two cases is different because
the polarity of the slave command is reversed in the two situations.

The forward and reverse clamps (FAC and RAC) are not shown in Figures 8-2 and 8-3. If it is desired to
connect limit switches or other logic to these inputs, only the FAC and RAC inputs on the master drive
should be used. The FAC and RAC inputs on the slave drives should be disabled by connecting FAC+ to
FAC- and RAC+ to RAC-.

NOTE: It is important that the SSO relay is wired in the enable circuit as shown, so that all drives will
be disabled if there is a fault on any one of the drives. Otherwise, dangerous situations can
resuit.

8.1.3.2 Tuning

NOTE: The write protect jumper (P10) on the drive should be put in the write-enabled (2-3) position

so that after the tuning is compiete the values can be saved into the non-volatile memory on
the BRU amplifier. It is recommended that after the set up is complete, the jumper be
returned to the write-protected position.

All tuning of the master-slave system velocity control is accomplished by the velocity loop parameters of
the master drive. The only adjustment required on the slave drives is setting the correct command scaling
and adjusting the offset. The command scaling for the slave drives was discussed previously in the Section
8.1.2.

If the offset of the slave drive has already been trimmed, in either velocity or torque mode, there is no need
to adjust it again. Once the slave drive is set in the torque mode, the offset adjustment can be
accomplished by the following procedure:

1.) Set up the slave drive in the torque mode, with the serial terminal connected, and with a command
of zero;

2) Set the programmable monitor to look at torque, and enabie the drive;

3.) The torque displayed on the terminal is the offset in Amps;

4.) Calculate the offset in volts by dividing the offset in Amps from step 3 by the command scaling in
Amps per Volt and enter the negative of the result into the terminal as offset;

5.) Repeat steps 2 and 3 to check that the offset is correct, and then save the resuits with the 'S’

command on the terminal.

The velocity loop of the master drive is tuned as described in the tuning procedure for a standard drive.
The velocity loop tuning should be done with all slave drives connected and enabled, because the slave
drives will affect the velocity loop response.
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CONTROLLER

MASTER DRIVE
£10V P1=4cs4

VELOCITY P1-3|ync_
COMMAND o1 ves

p1-2

EN+
CL Sé% I EN-
ENA EET P1-6| 550+
P1-7 550~

pP5-1 MCO
P5-5 COM

SLAVE DRIVE
VCS+

VC5-
EN+
EN-

NOTE: CABLING MAY BE SIMPLIFIED P1-B csp4
IF ‘S50 MONITORING AND

ENABLE LOGIC IS IMPLEMENTED P1-7| oo

IN THE CONTROLLER. -

P5-1

pP5S-5

P1-4
P1-3
P1-1
p1-2

MCO
CcoM

SLAVE DRIVE
VCS+

VCS-
EN+
EN-
550+
550-
MCO
COM

P1-4
P1-3

P1-1
P1-2
P1-6
P1-7
PS-1
P5-5

Figure 8-2 Recommended Wiring for Torque Sharing
when Motors Rotate in Same Direction
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CONTROLLER

MASTER DRIVE
£10V P1=4 ycse

VELOCITY P1-3/re_
COMMAND o ves

EN+

CONTé«E% n P1-2 gy

BRITES © F=2 504
P1-7

pP5-1
P5-5

550~
MCO
coM

SLAVE DRIVE
VCS+

vCs-
EN+

EN-

NOTE: CABLING HAY BE SIMPLIFIED P1-6] 5504
IF 550 MONITORIN
ENABLE [ORILOTH IMPLEMENTED P1-7| oop
IN THE CONTROLLER 550~

MCO
CcoM

SLAVE DRIVE
VCS+

VCS-
EN+
EN-
550+
S50-
MCO
CoM

pi1-4
pP1-3
pP1-1
P1-2
P1-6
p1-7

p5-1

PS-5

Figure 8-3 Recommended Wiring for Torque Sharing when Slave
Motors Rotate Opposite of Master Motor
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SECTION IX - REPLACEMENT PARTS

9.1 Power Supply Modules (BRU-500 Only)

Part Number Description
9101-3000 ....oveeiiiieieeiie e PSM-50 Power Supply Module
9101-3001 ..o PSM-125 Power Supply Module
9101-0120 ..ooiiiiiiiiiiieeee e, PSM-AUX
9101-1076 ...cooevvveeeeeeeeereccevvenen........ Fuse,; F1, PSM-125, Shunt Fuse
(Bussmann KLM-20 or Littelfuse KLK D 20)
9101-0225 ... Fuse, F1, PSM-50, Shunt Fuse
(Bussmann KLM-8 or Littelfuse KLK D 8)
9101-0123 ..o Fuse, F1, PSM-AUX
(Bussmann MDX-7 or Littelfuse 313 007)
9101-0111 e, Connector TB1, PSM, Screw Terminal

9.2 Drive Modules

Part Number Description

9101-1301 e, DM-10 Drive Module

9101-1302 ..o DM-20 Drive Module

9101-1303 ..o DM-30 Drive Module

9101-0310 ..o DM-25 Drive Module

9101-0311 oo, DM-50 Drive Module

9101-0312 oo DM-100 Drive Moduie

9101-0313 ..o DM-150 Drive Module

9101-0314 .o DM-150X Drive Module

9101-0228 ..o Fuse, Drive Module F1 (for 24 VDC circuits)
(Bussmann MDL 1 or Littelfuse 313 001)

9101-0093 ... Connector Kit, Crimp Type

(Mating Connectors for DM P1-P6)

Crimp contacts provided with this package
are Molex brand, Molex order number
08-55-0102. Use with 22 or 24 gauge
stranded wire. Crimp with Molex hand
tool, Molex order number 11-01-0037.

9101-0098 ....ccoeiiireriiiii e DC Bus Connection Kit (Pos, Neg, Gnd
Wires - BRU-500 Only)

9101-0200 ...ooiiiiier e BRU-SERIES Control Station

9101-0333 e, RS232C/RS422 Converter Kit
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9.3 Personality Modules

PERSONALITY MODULE
MODEL NUMBER EXAMPLE

PMO25A54030PH-0X

A——— X =.CUSTOMER SPECIAL
NG LETTER = STANDARD
0 = MOTOR WITHOUT FAN
2 = MOTOR WITH FAN
FEEDBACK ENCODER LINE COUNT
H=2000 (STANDARD FOR S AND F MOTORS)

F=1000 (STANDARD FOR ! MOTORS)

MOTOR WINDING6 Kg (VOLTS/1000 RPM)

MOTOR MODEL NUMBER

DM SWITCHING FREQ. A=SkHz (BRU-500 STANDARD)
B=10kHz (BRU-200 STANDARD)
C=2.5kHz @OM-150X0

DRIVE MODULE (PEAK CURRENT RATING)

PERSONALITY MODUWLE

Figure 9-1 Personality Module Model Number Description

9.4 Motors
Motors have a model number which is explained in Figure 9-2.

MOTOR
MODEL NUMBER EXAMPLE

5-6100~-@-H 00AA
F-4075-R-H 00AA
1-6300-R-F 02AA

T ] T ENCODER COUNTS PER REV.
FACTORY DESIGNATED SPECIAL OPTIONS
SHOTOR | 1_wotoR

oPTIONS - oo F-MOTOR

1=90VDC BRAKE 1000 |F [ 1000

2=230VAC FAN PACK 2000

3-90VDC BRAKE AND FAN PACK 5560

4=24VDC BRAKE 500

S=24VDC BRAKE AND FAN PACK
MECHANICAL CoNE1GURATTON I

FEEDBACK ENCODER LINE COUNT
————MOTOR _WINDING K
(VOLTS/1000

MODEL. NUMBER

MOTOR TYPE S=RARE EARTH MAGNET
F=FERRITE MAGNET
I=INDUCTION

= (St 2 )

Figure 9-2 Motor Model Number Description
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9.5 PRO-Series Kits

Part Number Description
G097-11171 e PRO-100 Kit
G097-1112 ..t PRO-200 Kit
9097-1026-005.......ccccveeereceenieeeeeenee PRO-200 Handheld Input Terminal with 5 foot cable
9097-1026-505.......cccverereeeeieeeeeeene PRO-200 Panel Mount Input Terminal with 5 foot cable
9097-T113 . et PRO-300 Kit
B097-1114 ... PRO-400 Kit
B097-1115 e eene PRO-150 Kit
B097-1116 e PRO-450 Kit
9097-111T .. rere e Connector Kit, PRO-X00/BRU-Series
(Connectors for PRO P1-P6,P8)
9097-1120 ....eierrcceereccennrerseresanaenes Connector Kit, PRO-X50/BRU-Series
(Connectors for PRO P1-P8, P8)
9097-1094 ...t PRO-450 Operator Station

9.6 Spindle Orient and Auxiliary Function Card (BRU-500 Only)

Part Number Description
9097-2000.....ceerrrmuerrinenreentreeresernnaens Spindle Orient and Auxiliary Function Card
9097-2008 .....coemreiecieeeererearnrreesaeeene Connector Kit, Spindle Orient/BRU-Series
(Connectors for Spindle Orient Card P1- P8)
9.7 Cables
Part Number Description
9101-0145-XXX oot Drive Module Cable terminated for P1 [2]
9101-0146-XXX .eerrreerrrsenrreeeneenanns Drive Module Cable terminated for P2 [2]
9101-0147XXX .ot Drive Module Cable terminated for P3 [2]
9101-0148-XXX ccvrererereerenreceeeeaere e Drive Module Cable terminated for P4 [2]
(S-Series, F-Series, or |-Series motors)
9101-0150-XXX ..o reeeneas Drive Module Cable terminated for P5 [2]
B101-0161-XXX....ooeeerecranreernnerrernrnanaens Drive Module Cable terminated for P6 [2]
8101-0224-XXX .....eeieeereecreteerecre e 9101-0149-XXX Cable with 9101-0329
connector installed on motor end of
cable. (S-Series or F-Series motors)
9097-1040-010.....eeccteiieeeeere e Cable, DM P6 or PRO P5 to Tandy 102 Terminal (25 pin D)
9097-1108-010....v oo Cable, DM P6 or PRO P5 to PC (9 pin D)
9101-0202-010.....oceieeeeeeeereeee e Cable, DM to BRU-SERIES Control Station
9101-0250-XXX...coecrrrreneeecrmrerreeeeenenns BRU-500/S-3000 Power Cable
9101-0251-XXX ..oeiverieiereecreee e BRU-500/S-4000/F-4000 Power Cable
G101-0252-XXX ...oveeieeeieeeenressieeereernenn BRU-500/S-6000/F-6000 Power Cable
9101-0253-XXX ...ooeceeeeerreeeerecrreeeseeeeeas BRU-500/S-8000 Power Cable
9101-1080-XXX ..cmiiriiecrerenereecte e BRU-200/S-2000/S-3000 Power Cable
9101-1081-XXX ...coerirrieieeececerceiee e BRU-200/S-4000/F-4000 Power Cable

[1] Standard cable lengths are 10, 25, 50, and 75 feet. Last three digits denote length of cable in feet.

2] Cables noted are terminated on the DM end only. This is to allow cable to be routed through
conduit and cut to the length required.
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9.8 Transformers

0020-5097

Part Number Description

0020-5091-007 ..ot necreeeaens 3 kVA Three Phase Transformer (BRU-500)
0020-5091-002....ccecorreeereceererceneenas 6 kVA Three Phase Transformer (BRU-500)
0020-5091-003.....cccoeecerrereecrreeereerneeaces 12 kVA Three Phase Transformer (BRU-500)
0020-5091-004......ooreceeeeereeeeeereeereereaen 18 kVA Three Phase Transformer (BRU-500)
0020-5093......ooeereereeereeeeie e . PSM-AUX Transformer (BRU-500)

9.9 Motor Mating Connectors

Part Number Description

G101-0825 ... Motor Power Connector Kit, S-2000 and S-3000 Motors
(MS3106F18-4S Connector)

9101-0326.....oeceeeeeeeeeceeeeeee e Motor Power Connector Kit, S-4000, F-4000 Motors
(MS3106F20-4S Connector)

91010827 .ot ee et e Motor Power Connector Kit, S-6000, F-6000 Motors
(MS3106F24-22S Connector)

9101-0328 .ot eeeeeetaeeeneeaan Motor Power Connector Kit, S-8000 Motor
(MS3106F32-17S Connector)

910T-0329....eiiieceeeeeeeeet e Encoder Connector Kit, S-Series, F-Series Motors
(MS3106F20-29S Connector)

91010330 ...t Brake Connector Kit, S-Series, F-Series Motors
(MS3106F12S-3S Connector)

910710331 e Encoder Connector Kit, 1-5300, {-6600

(AMP 1-480438-0 Connector and
AMP 60617-5 Crimp Contacts)

9.10 Motor Shaft Seal Kits

00415056 .......oemecieeeeeeeeieeenereereeserneenas Shaft Seal Kit, S-2000 Motor

(22 mm O. Dia. x 12 mm |. Dia. x 7 mm Wide Seal)
00415057 ... eeseeeeeennennen Shaft Seal Kit, S-3000 Motor

(28 mm O. Dia. x 15 mm |. Dia. x 7 mm Wide Seal)
00471-5058.....ccoeeeimieeeieeeeeeeeeeee e Shaft Seal Kit, S-4000 Motor

(47 mm O. Dia. x 20 mm |. Dia. x 7 mm Wide Seal)
0041-5059.....ieeeeeeeeeeteeeee e, Shaft Seal Kit, S-6000 Motor

(80 mm O. Dia. x 38 mm |. Dia. x 8 mm Wide Seal)
0041-5053-005......cciceeeeeerieieeeeeeerene Shaft Seal Kit, $-8000 Motor

(85 mm O. Dia. x 45 mm |. Dia. x 8 mm Wide Seal)
00471-5080 .cccveeinnrrrereeeee et e e Shaft Seal Kit, F-4000 Motor

(1.437 inch O. Dia. x .875 inch |. Dia. x .25 inch Wide Seal)
0041-5061 ...coovirerreeieieneereeeeeeeerieeeas Shaft Seal Kit, F-6000 Motor

(2.125 inch O. Dia. x 1.438 inch I. Dia. x .31 inch Wide Seal)
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Customer Reference Drawings

SECTION X - CUSTOMER REFERENCE DRAWINGS

10.1 List of Drawings

Drawing Number

Description

.......................................... Diagram, Installation, PRO-Series Kits/BRU-500
.......................................... Diagram, Interconnect, BRU/BSA to PRO
.......................................... Diagram, Outline and Mtg.,S-Series Motors
.......................................... Diagram, Outline and Mtg.,I-Series Motors
.......................................... Diagram, Outline, Transformers, BRU-500
.......................................... Diagram, Transformer Load Regulation, BRU-500
.......................................... Diagram, Outline and Connection, PSM-AUX, BRU-500
.......................................... Diagram, Serial Terminal Connections, PRO P5, BRU P6
.......................................... Diagram, Interface Connections,BRU-Series
.......................................... Diagram, PSM, Interface Connections, BRU-500
............. eeereereieiieeenaeenonnnnnn. Diagram, Test Points, DM, BRU-500
.......................................... Schematic, Cable, DM Connector P4/S Motor/F Motor/| Motor
.......................................... Schematic, Cables, DM Connectors P1, P2, P3, P5
.......................................... Diagram, Outline and Mtg., PSM-AUX Transformer
.......................................... Diagram, DM/Motor/PM Std. Combinations (BRU-500)
.......................................... Diagram, Installation, Spindle Orient Kit/BRU-500
.......................................... Diagram, Interface Connection Example, BRU-Series
.......................................... Diagram, Outline and Mtg., F-Series Motors
.......................................... Diagram, Connection, RS232C/RS422 Converter
.......................................... Diagram, Installation, RS-232C/RS422 to BRU-500
.......................................... Diagram, Outline and Mtg.,BRU-500
.......................................... Diagram, Outline and Mtg.,PSM, BRU-500
.......................................... Diagram, Power Wiring Connection, BRU-500
.......................................... Diagram, DM/Motor/PM Std. Combinations (BRU-200)
.......................................... Diagram, Outiine, Transformer, BRU-200
.......................................... Diagram, Transformer Load Regulation, BRU-200
.......................................... Diagram, Test Points, DM, BRU-200
.......................................... Schematic, Cable, Motor Power
.......................................... Diagram, Outline and Mtg., BRU-200

Diagram, Mounting and Connection, External Shunt, BRU-200

.......................................... Diagram, Power Wiring Connection, BRU-200
.......................................... Diagram, Installation, RS-232C/RS422 to BRU-200

Diagram, Installation, PRO-Series Kits/BRU-200
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PRO-GENTES KIT INSTALLATICN INSTAUCTIONS

1. REMOVE COVER (E) FAOM DRIVE MODULE. AEMOVE MUTS {UTY 2, NCT SHOWN

INSICE OF COVER () AND REMOVE FILLER PANEL (NOT SHOWH) FROM FRONT
OF COVER.

2. PLUG RIDBON CABLE INTO CONNECTOR P7 OF BOARD (D)

AND INTO COMNECTOR P8 OF BOARD (T).
3. FASTEN 80ARD (T) T0 B04RD (D) USING (4) SCAEWS (E) AMD (4) LOCK WASHERS (J).
4. PLUG JUMCER COMNECTOR (H) IMTO CcOMNeGTOR P2 OF 804P0 (D).

5. PLUG 6-WINE HARNESS (F) INTO COMWECTOR P3 OF BOARD (D)
AND INTO CONNECTOR F4 OF BOARD (T).

6. PLUG 2-WIRE HAANESS (G) INTO COMNECTOR Pi OF UOARD (D)
AND TNTO CONNECTOR P6 OF B0ARD (L).

7. INSTALL covir (R) .

MATING CONNECTOARS ANE PROVIDED 1IN THE PAU-SCRIES KIT FOA CUSTOMER
CONNECTYION TO PHO-SCRIES CONTROLLER 80ARD CONNECTOAS P1, P2, P3, PS.

MATING COMMECTORS ARE PAOVIDED WITH THE BRU-500 FOR CUSTOMER CONNECTION
TD BRU-50G LOGIC BOARD COUNNECTORS P4, P5, .

NOTES:

/0\ raasess () ano (6) #RE NOT USED ON BAU-500 PART NO'S. 9101-031X.
(CONNECTIONS ARE MADE THAOUGH RiBSON CLBLF (B)

/2\ ALUBON CABLE HARNESS
TOP_VIEW

(E%)PHO“SERIES CONTHOLLER BOARD 515) BRU-S00 [.OSIC BOARD
Rl rF

B ) ATBBON CADLFE HARIESS
(RIBLON CABLE MUST BE PUSHEY
INWARD TO CLEAR COVERA

COVER--///

133 Lock waskens (J) ARS USED OM PHO-XSC & PAN-YS0B ONLY.

BAU-500 DAIVE MOOULE WITH

PRO-GERIES CONTROLLER CPTION

FRONT VIEW

O
‘v
g_b—Jﬂ
i
izl
I

RIGHT SINE VIEW

BiJ-5¢0
BOARD

LOGIC

®

Pi
©

P2

PAD-SENTES
CONTROLLER
BOARD

1 (E)ta)

o J

D 20622|Jl_} CORRECTED TYPO |8-2_5_-_5'3 [’-Bi—
B-C| B-19870, C-19936

A [19752|3¢C RELEASED | e-1u-en | g
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FRACTIONS 17647
CTCIMALS. X1, 020
XXXt.0i0

BREAK ALL EDGFS .
FILLETS AND 7QUNDS .02 R MAX

02 Max

DIAG, INSTALL, PRO~-SFERIES
KIT/BRU-500 DRIVE MGD.

Confidential 1r.s, lon of
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Eden Pratrie. kil 55344
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STANDARDIZED PIN-OUT FOR RIBBON CABLE BETWEEN
BRUSHLESS DRIVES AND PLUG-IN OPTION CARDS

DRIVE PRO/
HODULE | OPTION SIGNAL

[t c1 +24V _COHMMON
2 Al +24V
3 c2 D0 NOT_USE
4 A2 D0 NOT USE
S c3 D0 NOT USE
6 A3
7 C 4 VCS+
8 A4 vCS-
E) cs
10 AS THAG (OPTION TO ORIVE)
11 C6 COMMON (ANALOG)
12 A6 [HAG_(OR[VE TO OPTION)
13 c7 D0 NOT USE
14 A7 ENABLE

[ s cs8 00 NOT USE
16 A8 550
17 c3 COMHON
18 A3 COMMON
19 C 10
20 A 10 ENCODSR A+
21 c 11 ENCODER_A-
22 AN COMMON
23 C 12 D0 NOT_USE
24 A 12 ENCODER B+
25 C 13 ENCODER 8-
26 A3 ENCODER |+
27 C 14 ENCODER [~
28 A 14 DO_NOT USE
29 c 15
30 A5 COMHON
31 C 16
32 A 16 DO _NOT USE
33 c 17
34 A 17 COMMON
35 C 18
36 A_18 DO _NOT USE
37 E] DO NOT USE
38 A1g CORHON
39 C 20 00 NDT USE
40 A 20
41 ¢ 21 DO _NOT USE
42 A 21
43 c 22 DO NOT USE
44 A 22
45 c 23 DO NOT USE
46 A 23 DO 10T USE
47 C 24 DO _NOT USE
48 A 24 D0 NOT USE
49 c 25 DO NOT USE
S0 A 25 DO _NOT USE
Sl C 25 D0 NOT USE
52 A 25 DO NOT USE
53 c 27 DO _NOT USE
54 A 27 D0 _NOT USE
55 ¢ 28 DO NOT USE
56 A 28 DO NOT USE
57 ¢ 29 DO NOT USE
58 A 23 DO_NOT USE
59 ¢ 30 DO NOT USE
60 A 30 DO NOT USE
61 ¢ 31 +15V
62 A 31 SISV
63 ¢ 32 45V
A4 A 32 +5Y

YOLERANCE OH,
AHGLES) #1°
FRACTIONS: £1/64°
DECIMALS: XX 2,020
XXX%.010

DRIVE MODULE PRO/OPTION
BRU~500 BRU-200 BSA-SERIES PRO-X00 PRO-X50
P7 P16 P16 P8 P8
ENCODER A+ 20 20 20 AlO AlO
ENCODER A- 21 21 21 cli Chi
ENCODER B+ 24 24 24 Al2 Al2
ENCODER B- 25 25 25 Ci3 C13
ENCODER [+ 26 26 26 Al3 Al3
ENCODER [- 27 27 27 Cl4 Ccl4
VCS+ 7 7 7 C4 c4
VCS- 8 8 8 A4 A4
ENABLE 14 14 14 A7 A7
= | STATUS 16 16 16 A8 AB
&
— | +5vDC 63, 64 63,64 63, 64 C32,A32 C32,A32
U1 0 voc DIGITAL 17,18, 22, 17,18, 22, 17,18, 22, C9, A9,A11 C9,A9,ATI
30,34, 38 30, 34,38 30,34,38 | A15,A17,A19 | AI5,A17,A19
+15v0C 61 61 61 c3 c31 J
-15vDC 62 62 62 A31! A31
0 VDC ANALOG NOT PRESENT NOT PRESENT NOT PRESENT NOT PRESENT NOT PRESENT
+24VDC 2 2 2 Al Al
24V COMMON 1 1 ! ci (o]
[MAG (0OUT) 12 12 12 NOT PRESENT NOT PRESENT
IMAG (RETURN) 10 10 10 NOT PRESENT NOT PRESENT
EXT RESET L NOT PRESENT NOT PRESENT NOT PRESENT Cci2 cle
A |19866|BC RELEASED 1s-Nov-91| B C
REV| ECO |BY| REVISION DESCRIPTION DATE |CHKR
UMLESS OTHERWISE SPECIFIEQ PRAvE 07 [ T3ian nax cale
00 NOT SCALE ORAWING BC 22-nOv-91 JH 22-Hov-91
BREAK AL €06ES 07 WAL DIAGRAN, TNTERCONGECT,
FILLETS AND ROUNDS .01 R10 MAZ, BRU/BSA TO PAD

ELECTRIC

CoaTtiestis] Dalsrnaiion o] IPART WO,
IE}IANCE HMOTION %NSROL
Eden Prafrie, KN $3)C3

REILIANCE 5 FeiC

g9097-1131
R LD

C 1 of

O 1:1

1




2 EYE BOLTS INSTALLED ON S-5100, S-6200,
5-6300, 5-8350, S-8500 MOTORS ONLY.

AH—
BB

| XD

=

-

EP

CONNECTOR FOR BRAKE

SHAFT END THREADED HOLE

OPTION THIS AREA
MOTOR SERIES THREAD THREmklP[PnEPTH
$-2000 M3 X 0.5em 10/.39
$-3000 H4 X 0.7mm 10/.39
-4000 HE X 1.0mm 15/.59
§-6000 M8 X 1.25mm 20/.79
3-8000 HB X 1.25nm 20/.79
S-SERIES SERVO MOTOR DIMENSIONS
MODEL AB AJ AK P PF u EP AH BB BF XD S L NITH BRAKE
na/in. na/in. BB/in. oa/in. ma/in. | mm/in. | m/in. [ ma/in. |mm/in.| ma/in. ma/in. BB/in. an/in. en/in,
§-2005| 62/2.44 | 75/2.95 | 60/2.36 |63.5/2.5 [76.2/3.0| 11/.43 | 12/.47 | 23/.91 [2.4/.08| 5.8/.23 18/.71 4X4/.16X.16 228/8.96 —
§-3007| 95/3.74 | 100/3.94 | B0/3.15 | 89/3.50 _ 14/.55 | 15/.59 [30/1.18 | 3/.12 7/.28 20/.79 5X5/.20X.20 1B5/7.26 232/9.13
$-3016| 95/3.74 | 100/3.94 ) 80/3.15 | 89/3.50 _ 14/.55 | 15/.59 |30/1.18 | 3/.12 7/.28 20/.79 | SX5/.20X.20 235/9.26 283/11.13
5-4030| 76/3.00 | 145/5.71 | 110/4.33 |121/4.76 _ 19/.75 | 20/.79 |50/1.97 | 3/.12 | 10/.39 40/3.57 | 6X6/.24X.24 222/8.73 276/40.85
$-4050( 76/3.00 | 145/5.71 | 110/4.33 |121/4.76 — 19/.75 | 20/.79 |50/4.97 | 3/.12 | 10/.39 40/1.57 | 6X6/.24X.24 273/10.73 327/12.85
$-4075| 76/3.00 | 145/5.71 | 110/4.33 [121/4.76 _ 19/.75 | 20/.79 [50/1.97 | 3/.12 | 10/.39 40/1.57 | 6X6/.24X.24 324/12.73 378/14.83
5-6100| 101/3.98 | 200/7.87 [114.3/4.50]|178/7.00 _ 35/1.3838/1.50 (80/3.45 | 4/.16 | 13.5/.53 | 60/2.36 | 10X8/.39X.32 | 286/11.23 344/13.53
S-6200( 101/3.98 | 200/7.87 [114,3/4.50|178/7.00 —_ 35/1.38(38/1.50 [80/3.15 | 4/.16 | 13.5/.53 | 60/2.36 | 10X8/.39X.32 | 362/14.23 420/16.53
$-6300( 1031/3.98 | 200/7.87 [114.3/4.50|178/7.00 — 35/1.38 (38/1.50 [B80/3.35 | 4/.16 [ 13.5/.53 | 60/2.36 | 10X8/.39X.32 | 438/17.23 496/19.53
S-8350| 112/4.41 |265/10.43| 230/9.06 (241/9.49 . 42/1.65(45/4.77 |85/3.35 | 4/.16 | 15/.59 60/2.36 | 12XB/.47X.32 | 368/14.47 464/18.26
S-8500( 112/4.41 |265/10.43| 230/9.06 |241/9.49 — 42/1.65|45/1.77 |85/3.35 | 4/.16 | 15/.59 60/2.36 | 12X8/.47X.32 | 419/16.47 515/20.26

HOTES:

A MOTOAS ARE HARUFACTURED TO WILLIMETER DIMENSIONS SHOWN. INCH DIMERSTOMS
SHOWN ARE APPROXIMATE COHYERSIOMS FROM MILLIMETERS,

2. FOA FURTHER WOTOA DET

AVAILABLE UPON REQUEST. Lﬂ_ﬂmll' PR
|Practione, 91 784" 8101-0129
OECIRALY, Xe. 020 mﬂ v l- nz| b id
P XXX, 010 N/A D [1of 1

?IL ENGINEEAING SPECIFICATION DRAMINGS ARE

BF DIA HOLES - AJ DIA BOLT CIRCLE

N
91010120

O‘l
AB v
F ’20625{JLT REMOVED §-~2003

—-E| B-17213. C-18667, 0-319866, £-20622

RELEASED

REVISION DESCRIPTION

PF 5-2005

2

BF DIA HOLES
AJ OIA BOLT CIACLE

[BF OIA HOLES
AJ OIA BOLT CIRCLE

$-3007
$-3016

[s-30-s3] BC

A [16383]8C

8-3-88 |BCB

€CO |BY

DATE |CHKR

T LM o090 |
DIAG, OUTLINE & HOUNTING

M

S-SERIES HOTORS




NOTES,

2. FOR FURTHER MOTOR DETAIL,

AVA[LABLE UPON

PAR U,
9101-0130
FAH L
T 187/7.75 276/10.87 = [-5300
286711.25 = 1-B6600 — ] 170/6.69——+
. | BB _ ) 1. 1/2 INCH NPT
AB
-—x0—~]
) F——
AK U -——7[—-——— ————— — - — D e — -
) / i
S | X\ FAN AJR FLOW
BF DIA HOLES - AJ DBiA BOLT CIRCLE FAN MOTOR J
|-SERIES MOTOR DIMENSIONS _
MODEL AB AJ AK P v AH BB BF XD S L
SERIES mm/in.A mm/in., mm/ in. am/in, mm/in., mm/in, mm/in, mm/in, mm/in. mm/ in., mm/in.
1-5300 | 156/6.14 | 215/8.46 | 180/7.09 | 204/8.03 | 32/1.25 | 80/3.15 | 5/0.19 | 15/0.59 | 75/2.95 [10xB/0.39x0.32| 451/17.75
1-6600 |178.5/7.03| 265/10.43 | 230/9.06 | 250/9.84 | 48/1.89 | 110/4.33 | S/0.19 | 15/0.58 | 97/3.82 [14x8/0.55x0.35| 461/18.15
[ L
[DifoorsdIM] CHG'D TEXT | . [ _.
| D |iosse|cP| REV PER ECO [12-20-91] BC
I N
/\ HOTORS ARE MANUFACTURED TO MILLIMETER DIMENSIONS SHOWN. INCH DIMENSIONS g :ggg;:é ';E\\; ’;gg Egg = Sgg
R T R FROM M METERS. —
SHOWN ARE APPROXIMATE CONVERSIONS FROM MILLIMETERS A heseasc] RELEASED T s50 5c8
ENGINEERING SPECIFICATION DRAWINGS ARE REV[ ECO |BY |REVISION DESCRIPTION| DATE |CHKR
REQUEST. E»sm«smm'nms HC__4-18-66]_JH

BRTAX AL EDCES .07 RAX
FILLETS AMD ROUNDS .02 P Wy
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ANGLES 01*

FRACTIONS 2 1/64°

DECIALS. 3 X2,
e,

DJAGRAM, QUTLINE & MOUNTING
1-SERJES HOTORS
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A

PRIMARY
CONNECTIONS

SECONDARY
CONNECTIONS

CONNECTJON INSTRUCTIONS

0.25-20 GROUND 5TUD
(TRANSFORNER CHASS!S)

B.0 MIN CLEARANCE
RE CONMENDED FOR
ACCESS 10 WIRING

4

D 10.06

le—F REF —

L.OIZ REF

A HAX

NOTES,

A RING OR SPADE LUG CONNECTORS (NQT PROVIDED) ARE REOUIRED FOR M]RING
CONNECTIONS TO TRANSFORMER TERMINAL SIR[PS TERMINAL STRIP S
SIZES ARE LISTEQ IN THE DIMENSION CHAR

A USE LUGS DESIGNED FOR »5 SCREW MOUNTING.

B,

G REF
I_

10.06

0.56 20.03 DIA THRU (4)

TRANSF ORMER PART NO

=T
REL IANCE HOTJON CONTROL

OVERALL

HOUNT {NG HOLES LOCATION

0020-5031-001
L 0020-5081-002

0020-5031-003
0020-5091-004

JOW

F
2.5 115 5-40
2.3 1.36 6-32
2.38 1.30 6-32
3.2 1.81 8-32

SCREW GIZES A\
G | PRIMARY [SECONDAR

Cijmorsti| — REDRAWN

B-C| 19866, 20625

[A|ieo83Bc] RELEASED

[DIMEISIONS AFE )N INCES
BREAK ML FDOES .02 X
FILLETS AMD ROUNDS .07 R MAX

ToLIPANCE o, e

m‘v?ac;..vm' ’:'I'.m""m"' 3¢

OECIMALS.)¥e.010| MELIANDE]
xx2,005| ELEODTHIO!

REV| ECO |BY|REVISION DESCPIPHON

DIAG, QUTLINE, XF 1R, BRU-500/) 05000




BUS VOLTAGE (vDC) &

3 PHASE TRANSFORMER SECONDARY VOLTAGE

AND CORRESPONDING DC BUS VOLTAGE,
VERSUS DC BUS CURRENT

RELIANCE MOTION CONTROL
3 PHASE TRANSFORMERS

FOR 3, 6, 12, AND 18 kVA TRANSFORMERS PART NUMBER | kVA
| 0020-5091-001 3
330 233
_ 0020-5091-002 6
w w -
320 206 & & 0020-5091-003 | 12
\ oF: 0020-5091-004 | 18 |
o & uj NOTES:
300 212 <z
\ N T~~~ 15/18 kva 25 DC BUS VOLTAGE AND CURRENT IS MEASURED AT POS & NEG
290 \\ 205 S OUTPUT TERMINALS OF THE POWER SUPPLY MODULE.
wn
80 < 198 @ 2 2. CURVES SHOW REDUCTION IN TRANSFORMER SECONDARY VOLTAGE
N z 0 AND THE DRIVE MODULE DC BUS VOLTAGE, DUE TO TRANSFORMER
270 b, 199 O INTERNAL LOSSES, AS BUS CURRENT LOAD INCREASES.
N 6 kVA g
260 184 <9 3. ALL DATA TAKEN WITH TRANSFORMER PRIMARY VOLTAGE HELD
3 KVA == TO 480 VAC 3 PHASE LINE TO LINE 60 Hz AND WITH SECONDARY
250 | 177 WIRED FOR 230 VAC LINE TO LINE NO LOAD.
0 10 20 30 40 50 60 70 B0 90 100 |
BUS CURRENT ({ADC) , -
D [po625|JL| uPBATE TITLE BLOCK [/0-9-23( F<C
B-C| B-19866, C~-19960
A 116383|BC RELEASED 8-5-88 | JH
REV| ECO [BY [REVISION DESCRIPTION DATE CHKR
UNLESS OTHERWISE SPECIFIED DRAWN BY DATE DESIGN ENGR DATE
DO NOT SCALE DRAWING BC B8-5-88 JH 8-5-88

DIMENSIONS ARE IN INCHES
BREAK ALL EDGES .02 MAX
FILLETS AND ROUNDS .02 R MAX

DIAG, XFMR LOAD REG,
BRU-500/1G5000

TOLERANCE ON: Confidential Information of [PART NO.

woes a1+ R ro TS,

FRACTIONS: +1/64" ' 9101-0132

DECIMALS. xx+.020 | RELIANCE SCALE DWG S1ZE SHEET
xxxt.010| ELECTRICE ] 1:1 A |4 of 4




ﬁfg% SOLATION TRANSFORMER (0020-5093)

)
=1

—

(OPT [ONAL)

88-132 VAC
47-63 HZ
3 AHPS RMS

NOTES:

1. PSM-AUX OUTPUT RATING: 2.0 AMPS DC AT 1B8S VOLTS DC. MAXIMUM LOAD.

—

500 VA Z{EX

(SEE DRAWING 9101-0233)

INPUT POWER:

PSM-AUX
(8101-0120)

181
AC INPUT

HEATSINK

POWER BOARD

RED WIRE TO -/////

PIN 3
BLACK WIRE TO
PIN 1

N\\FUSE‘

(9101-0123)

182
//////—DC QUTPUT

RED WIRE

P//—TO

+
BLACK WJRE
T0 -

(0 0 0

.y

P05

6 0 0

} BRY-500/ 105000
DRIVE
~ ‘ MODULE

Pg
JS

NEG
X
w

©

GNOD

l

|
|
|
|
|
|
|
|

L

ﬂ BRU-500/ 105000

DRIVE
I)l MODULE

I
|
|

|
|
|
|

DETAIL A

2. OUTPUT VOLTAGE VARIES W)TH INPUT VOLTAGE (NON-REGULATED OUTPUT).

ZKEX SUGGESTED MOUNTING SCREW HEAD DIAMETER. 0.37 (9.4) MAX[MUM.

Z{E& PC BOARD MOUNTING SCREW [S AVAILABLE FOR OPTIONAL EARTH GROUND CONMNECTION.

CONNECT USING LUG DESIGNED FOR 26 (M4) MOUNTING SCREW.

QUANITY 4 BRU-S00 OR 105000 DRIVE MODULES.

(44.5)

)

0.50
a3
0
( I [
l {——050
13
: 5 ° } dg
g8.38
329 @i | ‘
) o ' O
v | | %
| L, y
) ‘ — | 3.00 r————
?77)
2.00
(50}

2 #10 (MS5) MOUNTING SCREWS REOU]RED.[{}X

MINIMUM RECOMMENDED PANEL SPACE.

DETAIL A _DRAWN AT 1/4 SCALE

Z{>§ 4 CABLE ASSEMBLIES 9101-0122-006, ARE PROVIDED WITH EACH PSM-AUX TO PROVIDE AUXILIARY POWER FOR UP TO 4 DRIVE MODULES.
EACH CABLE IS 6 FEET (1.8 METERS) LONG.

ZKEX DRIVE MODULE COVER MUST BE REMOVED FOR CONNECTION OF CABLE TO CONNECTOR P9 ON POWER BOARD.

A MPORTANT

INPUT POWER TO THE PSM-AUX MUST BE

ISOLATED FROM INPUT POWER TO THE PSHM (POWER SUPPLY MODULE).
TRANSFORMER OR A 3 PHASE ISOLATION TRANSFORMER FOR THE PSM WILL PROVIDE THE REQUIRED [SOLATION .

A PSM-AUX {SOLATION
(SEE SHT 2 OF 2

DIAGRAM, QUTLINE & CONNECTION,
PSM-AUX, BRU-500, 35000
DOCUMENT NO. 9101-0134 REV D1




MPLE

INPUT POWER WIRING CONF ICURAT

NS, PSM-AUX WITH BRU-500 OR

EXAMPLE .,
480V LINE

4B0OVAC,
3 PHASE

L1 L2 L3 GND

/e\

| 4BOVAC, 3 PHASE PRIMARY

TRANSFORMER

CONTROL CIRCUIT

L1 L2 L3

NOTES.

TRANSFORMER SECONDARY

THE

THEREFORE,

FROM J__— AND FROM THE 480V INPUT LINE.

240VAC, 3 PHASE SECONDARY

gl |"002o -5

09? RKAX
1
£2 \ |
F3 =

POWER SUPPLY DRI VE

MODULE  (PSM) MODULE
Y|zl SlB|R|S|T
&% GND 2|y GND

PSH-AUX

_4BOVAC }120VAC =
] : T
—

rmm  °
N

CUSTOMER'S
120VAC
CONTROL
CIRCUITS

Fa
e —

A IN THIS EXAMPLE, PSM-AUX INPUT POWER 1S CONNECTED TO J— AT THE CONTROL CIRCUIT
. THEREFORE THE PSM INPUT POWER MUST BE ISOLATED

THE THREE PHASE TRANGSFORMER PROVIDES
ISOLATION AND ALSO STEPS DOWN THE VYOLTAGE.

AIN THIS EXAMPLE, THE PSM INPUT POWER IS SUPPLIED DIRECTLY FROM THE 3 PHASE LINE

THE PSM-AUX INPUT POWER MUST BE 1SOLATED FROM _L AND FROM THE 240V INPUT LINE
IN THIS EXAMPLE THE PSM-AUX TRANSFORMER SECONDARY MUST NOT BE CONNECTED 10 _L

ASIZE TRANSFORMER FOR 400 VA (PSM-AUX)+ CUSTOMER CONTROL CIRCUIT PEOUIREMENTS

[

DIAGRAM, OUTL INE & CONNECTION,

PSM-AUX,

DOCUMENT NO. 9101-0134

EXAMPLE /\/\/
PONER SUPPLY DRIV
240V LINE /3N MODULE (PSM) HODLJ%
240VAC, gle b
LL2|L3 RIS|IT
3 PHASE Sk GND =)z P
L1 L2 L3  GND
Fi
[
— 3
F2
—
—
F3 =
— -
| S—
PSH-AUX
TRANSF ORMER
0020-5093
| ’ i
240VAC 120VAC Jj ]
= PSM-AUX
CONTROL CIRCUIT
TRANSF ORMER
B F4
°ommm °
240VAC 120vAC 1
L (':lngTOEER'S
VA
xL 7 CONTROL
v = CIRCUITS

BRU-500, 105000

REV D1




8 | 7 | 6 | 5 vi 3 2 | |
RS,
| SERIARL INTERFACE CONNECTIONS i M
PRO SERIES CONNECTOR PS | 0181-316 1 -XxXX | RS232 OR RS422 A : _
BRU SERIES DRIVE MODULE | 181-G161 XXX /\ SERTAL TERMINAL SERIAL COMMUNICATION DETRILS
CONNECTOR PB : |
PIN A 1 o 1
SMT— AT BLACK T A 1. COMMUNICATION TYPE: FULL DUPLEX
1 2. BAUD RATE: 96@0 D
XMT+ 7 T 4 WHITE ¢ 1 A
A »2 3. START BITS:. | BIT
RCV- ¥ BROWN ¥ | | 4. STOP BITS: | BIT
S 1 S. WORD LENGTH: 8 BITS
A RCV+_ T, ¢ WHITE ) | | A e i
" l " — ~r r — —
A +5VDC T RED i A pa\ o1 f pe\psfpsa\ osfos\ o7
COM 33 i I [} WHITE ‘ | | LOGIC "B" - (S (S [ B
SHIELD, \I/ \T/ ETBFFrl IRTA BITS %
6. PARITY: NO PARITY, THE BRU/PRC SERIES PRODUCTS DO NOT SET A
PARITY BIT OR CHECK INCOMING DATA FOR PARITY.
C
I FOR TANDY 192 OR 20@ TERMINALS I TANDY 1@2/20@ SETTINGS
PRO SERIES CONNECTOR P35 | | TANDY TERMINAL
OR 9997-1840-010 A 25 PIN D CONNECTOR SETTINGS MUST BE MADE IN THE TANDY PERSONAL COMPUTER WHEN
BRU SERCI(I;:'\‘]-‘,N éJgTIS/RE gGODULE | CABLE ! USING IT AS A SERIAL TERMINAL WITH THE BRU/PRO SERIES PRODUCTS,
. ) (REF. TANDY OWNERS MANUAL FOR SETTING COMMUNICATION PRARAMETERS).
PIN PIN ka
XMT-_ et BLACK T N )3
XMT+ '2’—| [ WHITE | S ’ SET “TELCOM" COMMUNICATION PARAMETERS TO:
RCV- T BROWN T | | FOR TANDY
reur—>5 : THTTE T — T 288 ONLY
>4 8 B N | E NN,
" | | BRUD RATE & B
ST, . - N— N o ¢
>3 . u > 7 >— WORD LENGTH
§’7 PARITY
SHIELD, \I/ STOP BIT
7R BLACK , , STOP/START
: ? CONTROL CODE |
§>— LINE FEED
NOTES:
A 9181-P161-XXX IS A GENERAL PURPOSE CABLE FOR CONNECTION TO THE END USER’S SERIAL TERMINAL
9897-1948-B19 IS A CABLE TERMINATED AT BOTH ENDS FOR USE WITH TANDY 182 RAND TANDY 2B@ TERMINALS (RS232).
CAD:AR2 25 B [19866]SJ 0% _TINE BLOX LIE™
A WIRE COLORS SHOWN ARE FOR CABLE RSSEMBLIES SUPPLIED BY RELIRNCE MOTION CONTROL. e W (Y T e o [ ] B
A XMT+ AND RCV+ RRE NOT USED FOR RS232 CONNECTION. RS232 USES SINGLE WIRE TRANSMIT AND RECEIVE el o S Luatit S S T
CONNECTIONS REFERENCED TO COM. RS422 USES XMT+ AND XMT- FOR DIFFERENTIAL (2 WIRE) DATA A a-laen | ]
TRANSMIT. RS422 USES RCV+ AND RCV—~ FOR DIFFERENTIARL DATA RECEIVE. DIRGRAM ,
A SEE INSTRUCTIONS FOR SERIAL TERMINAL TO DETERMINE IF +5V SUPPLY CONNECTION FROM THE BRU/PRO SERIES SERIAL TERMINAL CONNECTIONS
A PRODUCTS 1S NEEDED. DO NOT CONNECT IF SERIAL TERMINAL USED DOES NOT REQUIRE AN EXTERNAL +5V SUPPLY. PRO PS/BRU PS
SELECT RS232 OR RS422 VIA JUMPER SELECTION ON THE BRU SERIES LOGIC BOARD OR PRO SERIES CONTROLLER BORRD p e e ————— Cova by
TO MATCH SERIAL TERMINAL BEING USED. fJ.:.-“"-:sE; RELIANCE MOTION CONTROL 8181-2136

8 1 7

T 3 T 5 .

T 3 T

2

I 1



8 7 6 | 5 g 4 | 3 2 i
g, N,
| | 9101-8137
| INPUTS BRU-SERIES DRIVE MODULE QUTPUTS |
Ll
| 18 |
EXTERVAL CURRENT LIHIT  PS-4 - |
Te.1 PS-3
A\ coton P55 < 2 | HONITOR
SHIOLD  PS-6 fvAsyl +5v R
I JUPER T14 |
Ism:x_n . com
~— TS+  P4-13 T {>c>— o |
TS~ Pa-14 OUTPUT CIRCUITS —> Fs-2 o
SAHE AS P5-3 RBOVE S PS-1 mco
FBS  P4-3 €—— ABSOLUTE ENCODER l _1sv
) P4-3 P3-1 R+
A P-4 P3-2 A
B+ P4-5 -3 B
5 Pis Pi4 B Tg postrIon A
N FROM B I+ Pa-? P35 I+
SERVO HOTOR - pa-g P36 I-
A +sv P3-?  SHIOLD
45VDC Pa-1 :T A SHIELD |
+5V0C  P4-11 - |
- |
oM P4-2 124v L P2-8  OUTH
oo Pa-12 | I ]
com 15K |
P-8  OuT-
l— SHIELD P4-10 - __ 3
SHIELD — _L—] P16 BSO+
_ 1 [
RST+  P2-5 = | | |
——RAC+ P23 €&——— p1-2 S0
. INPUT CIRQUITS L1
|— FACt P2l €&——— :‘— PR I
- ewBer  PI-l €—— ]
A /ST- P26 FOTRT P2-7  +24VDC COM ]
| mac- - L an L—) P1-5  +24VDC COM
RAC: P-4 &— q J7¢aqv ooH & I
FRC- P22 € [ 5 ! I~ FOR EXTERNAL USE
- owree-  Pl-e «——— & @ @ FANts) | 580nA HAX.
P1=3 % 7o HINIMLM REQUIRED
28
L vese P __y CONNECTIONS A\ 24
SHIELD  P1-9 UG | SIGWL NFFE Tozav |
| SHIELD 20K 3 P2-12  +24VC
Pl ves
| con ves- 1.8 AP I——; PI-8  +24VIC
NOTES ENRRLE+ SLO-BLO |
1 ENRBLE
PORER (+5VDC & COM) FOR THE POSITION ENCODER - D [1sses] o] LZAIRTE
+
AN T ERovIeD By TE DRIVE MODUE DER PORER CONNECTION P2 FACH CRD: AB223 LadE LR TH
FROM THE POSITION CONTROLLER IS NOT REGUIRED. jhing) DO NOT GCALE THIS DRAWING [# [16383]x | RELERSED [wae]T.H.
omc.colw]  wovimon omourmon | b | mescn
A HINIMIM CONNECTIONS FRE SHOWHN FOR OPERATION OF THE RAC+ Tu. ORI B T Lo
DRIVE MODULE WITHOUT THE PRO~SERIES CONTROLLER OPTION. RAG- \H. 8-5-89 ™
COMMON (PS-5) IS CONNECTED TO CHRSSIS
A Rie n?rl}xﬁt:{ &2‘;&0% 15 nm:\xlngmor couccg_;n 1$ OHSSIS P4 AL P4 A DIARGRAM, INTERFACE
GROUND DE., + GNALS
(FLORTING OR GROUNDED) IN THE POSITION St CONNECTIONS, BRU-SERIES
EXTERNAL EQUIPMENT CONNECTED TO THE DRIVE MODULE. RRE REQUIRED
A\ EXCEPTION! RBS 1S NOT USED FOR I-SERIES HOTORS. ] CONF IDENTIAL. INFORMATION OF (B R 1 a1-0137
Y RELIANCE HOTION CONTROL S o L
8 T ? T 6 ! 5 4 4 I 3 2 I 1



NOTES:

SAMPLE EXTERNAL CONNECT IONS

+24V |

o |
|

7,

2 E!

&

M

1. +24V AND +24V COM SUPPLY CONNECTIONS ARE AVAILABLE

FROM THE DRIVE MODULE,

CONNECTORS P1 OR P2.

STATUS-

- )
N
/\ STATUS+ \
2 ) —

EXTERNAL ENABLE [INPUT

POWER SUPPLY MODULE —l

ENABLE- I——
<:3 K -
T |82
|
ENABLE +
(‘D o q
[T 1.5K OHM
0.5 WATT
D) 1/a00761| TM RECRAW . o
B-D| 19866, 19960, 20625
A [16383|BC RELEASED 8-88 JH
REV| ECO |BY|REVISION DESCRIPTION| DATE |CHKR
UNLESS OTHERNISE SPEC]F]ED URARN BY DATE UESTUN ERGR DATE
DO NOT SCALE ORAWING GW 2-11-87 JH 8-5-88

DIMENSIONS ARE IN [INCHES
BREAK ALL EDGES .02 MAX
FILLETS AND ROUNDS .02 R MAX

TOLERANCE ON:
ANGLES x1°

FRACTIONS: +1/64" Eden Praoirie, MN 55344

DECIMALS. XX%.

XXX

D1AGRAM, PSM,

INTERFACE
CONNECT [ONS, BRU-500/105000

Confidentiol Information of L ART NU.
RELJANCE MOTJ}ON CONTROL

g9101-0138

owo| RELIANCE SUALE
oos| ELECTRICHE ]

UWG STZE

N/A B

1 of 1]




4

TEST POINT: DESCRIPTION

CLEN (CURRENT LOOP ENABLE): OUTPUT SIGMAL INDICATING DRIVE IS €rRBLED,

@ VDC = DISABLED.

+5VDC = EMASLED,

CMD (COMFND):

INPUT COMMANID SIGNAL = DIFFERENCE BETHEEN INPUT SIGAALS VIS+ AND VCS-.

ANALOG SIGNAL, +1@VDC RANGE,

COrl (COMMOND :
CIRCUITS.

COMMON REFERENCE FOR TEST POINTS MEASUREMENTS. COMMON (B VDC) FOR LOGIC

1FBR (CLRRENT FEED BACK, R LEG): R LEG MOTOR CURRENT. ANALOG SIGNAL, + 5.8VDC RANGE. A

IMAG (CUPRENT HMAGNITUDE): DETERMINES MAGNITUDE AND POLARITY OF 1R, 1T. SAME AS OUTPUT SIGWL
HCO (COMMECTOR PS5 PIN 1). ANFLOG SIGNAL, +10VDC RANGE.

INST (INSTRUCTION):

INDICATES HEN MICROFROCESSOR IS
TOGGLES LOW (@ VDC) WHEN EPROM IS BEING RERD.

READING EPROH.

4+5VDC = NOT RERDING EPROM.

IR (CURRENT COMMAND R):

R LEG MOTOR CURRENT COMMAND.
TURNING, AMPLITUDE OF SINE WAVE PROPORTIONA. TO

SIGMNL IS SINE WAVE WHEN MOTOR SHRFT IS
COMMANDED MOTOR CURRENT. +1@VDC RANGE,

IT (CURRENT COMMAND T):

T LEG NOTOR, CURRENT COMMAND. SAME AS SIGNAL IR BUT SINE WAVE IS

SHIFTED 24Q@ DEGREES FROM IR.

MON (MCNITOR): PROGRAZTABLE OUTAUT SIGHAL, OUTRUT IS SELECTABLE ULING SERIAL TERMINAL, SAME
AS OQUTFUT SIGMAL PROGRAWARLE MONITOR (CONNZCTOR PS PIN 3). ANALOG SIGNAL, +1BVDC RANGE.

[y
(COMMNCCTOR P35 PIN 2).

(MOTCR VELCCITY QUTPUT):

VOLTAGE PROPORTIONAL TO MOTOR  SPEE
ANALOG SIGNARL, +10VDC RANGC.

. SAME AS OUTPUT SIGNAL MVO

0SC (OSCILLATOR) : TRIRNGLE WAVE FOR PWM OUTFUT SWITCHING. NOTE: RMPLITUDZ MAY CHANGE AS
MOTOR SPEED CHANGES.
S50 (SYSTEM STATUS CUTPUT): OUTPUT SIGNAL INDICATING DRIVE MODULE STATUS. +5VvDC = DRIVE

MODULE READY. B VDC = FALLT DETECTED. SAME TIMING AS QUTPUT SIGNALS SSO +/- (CONNECTOR

P1 PINS 6,7).

UGR (UP/DOVN R):

R LEG MOTOR QUTPUT COMMAND SIGNAL,

+15VDC ~ UPPER R LEG POWER DEVICE ON.

=ISVDC = LOWER R LEG POWER DEVICE ON,

ubs (UP/DOVIN S):

S LEG MOTCR CUTPUT CCrMFwiD SIGHAL.

+19VDC/-15VDC.

uDT (UP/DOWN T):

T LEG MOTOR OUTPUT COMMAND SIGHAL. +15VDC/-iSVDC.

VR (VOLTAGE COMMAMND R): R LEG CLRRENT LOOP ERROR VOLTACE. RHMALOG SIGNAL, +12,5VDC RANGE,

POTENTIOMETER: DESCRIPTION

R1@6B (VS CFFSET RDJUST):
FIELD ADJUSTED.

THIS POTENTIOMETER IS FACTORY ADJUSTED BUT {07 SEALED SO IT CAN BE

NOTE: THE GFFSET CFN ALSO BE ABJUSTED DIGITALLY VIA THE SERIAL TERMINAL,

2 ]
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’-‘————5. 50 MAX ]
4.38

i PSH-AUX
TRANSFORMER
0020-5093

HI  H3 H2 H4

I
0.69

S

8-32 TERMINAL SCREWS (6) 0.31

8.0 MIN. CLEARANCE RECOMMENDED FOR ACCESS TO WIRING

O O

5.00 MAX

8 Q

[

NOTES:

z{}SR!NG OR SPADE LUG CONNECTORS (NOT PROVIDED) ARE REQUIRED
FOR HIRING CONNECTIONS TO THE TRANSFORMER.

SPECIFICATIONS:

OUTPUT POWER @ 50/60Hz
110 VAC OUTPUT VOLTAGE
50°C MAX. TEMPERATURE RISE_ . ___ 500 VA MIN.

NOMINAL OPERATING VOLTAGES _ . _ .o 480 OR 240 [NPUT, 120 OUTPUT
460 OR 230 INPUT, 115 OUTPUT
440 OR 220 INPUT, 110 OUTPUT

LJ/////—CONNECTION INSTRUCT 1ONS

SCHEMATIC SYMBOL

H1 H3 H2 H4
INPUT (PRIMARY) CONNECTIONS: H1,H4
480 VAC INPUT: JUMPER H3 to H2
240 VAC INPUT, JUMPER H1 to H3 AND H2 to H4
OUTPUT (SECONDARY) CONNECTIONS: X1,X2
l l 120 VAC w
X2 X1
B {19866 (S J[UPDATE TITLE BLOCK|12-20-9t( BC
A J16002[PS| RELEASED 4-11-88 | BB
REV| ECO |BY| REVISION DESCRIPTION DATE CHKR
UNLESS OTHEAWISE SPECIFIED PRT+¥ BV OiTC [SULTRREI] T
00 KOT SCALE DRAMWING PSS 4-5-88 JH 4-8-88

DIHENSIONS ARE IN INCHES
BREAX ALL €DGES .02 MaX,
FILLETS AKO ROUNDS .02 RAD HAX.

DIACRAK, OUTLINE & NOUNTING,
PSH-AUX TRANSFORNER

TOLERANCE ON, Telernotioa ol ART WO,
ANGLES, 21°

Coelidently.
S T
FRACTIONS: #1/64" n Fratrie, ! 9101-0233

DECHALS, xx2.020 | BELIANCE "y [ 3UIY
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BRU-500 DRIVE MODULE-MOTOR-PERSONALITY MODULE COMBINATIONS

OPTIONAL COMBINATIONS /&

PERSONALITY MODULE

PART NUHBER

MOTOR
HMOOEL NUMBER

PERSONALITY MODULE

MODEL NUMBER

PART NUMBER

9104-0009-XXX

5-4050-P-HO0AA

PMO2SAS54050PH-0

9104-0033-XXX

9104-0003-XXX

5-4075-R-HOOAA

PM025A54075RH-0

8104-0046-XXX

9104-0000-XXX

9104-0095-XXX

9104-0006-XXX

$-4030-P-HO0AA

PH0S0AS4030PH-0

9104-0016-XXX

9104-0036-XXX

5-6200-G-HO0AA

PHOS50A562000H-0

9104-0014-XXX

9104-0001-XXX

9104-00396-XXX

8104-0037-XXX

$104-0088-XXX

9104-0010-XXX

5-6100-@-HO0AA

PMI100ASE100GH-0

9104-0039-XXX

9104-0011-XXX

5-6300-Q-H00AA

PHM100A56300GH-0

9104-0054-XXX

9104-0078-XXX

5$-8500-5S-HO0AA

P1100AS85005H-0

8104-0015-XXX

89104-0099-XXX

9104-0100-XxX

9104-00S1-XXX

5-6200-Q-HO0AA

PM150A562000H-0

8104-0027-XXX

9104-0005-XXX

5-8350-5-HO0AA

PM150AS8350SH-0

8104-0025-XXX

9104-0079-XXX

STANDARD COMBINATIONS
DRIVE MODULE MOTOR
HODEL & PART NUMBER HMODEL NUMBER HMODEL NUMBER
5-3007-N-HOOAA PM025A53007NH-0
DH-25 5-3016-N-HO0AA PMO25A53016MH-0
3101-0310 S$-4030-P-HO0AA PM025A54030PH-0
F-4030-0-H00AA PM0O25AF40300H-0
5-4050-P-HQ0AA PMOS0AS4050PH-0
DH-50 5-4075-R-HO0AA PHOS0AS54075RH-0
S101-0311 5-6100-0-HO0AA PH0S0AS56100QH-0
F-4050-0~H00AA PMOS0AF4050QH-0
F-4075-R-H00AA PMOSOAF 4075RH-0
F-6100-R-HO0AA PHOS0AF6100RH-0
5-5200-G-H00AA PH100AS6200QH-0
DH-100 5-8350-5-HO0AA PM100AS83505H-0
9101-0312 [-5300-R-F02AA PHM100A[S300RF-2
F-6200-R-HO0AA PM100AF62008H-0
F-6300-R-HOQAA PM100AF6300RH-0
5-6300-3-HOOQAA PM150A563000H-0
DH-150 5-68500-5-HO0AA PHM150A585005H-0
S101-0313
OM-150X 1-6600-R-F02AA PM150C[6600RF-2
S101-0314

PERSONALITY MODULE
PART NUMBER EXAMPLE

8104-0000-020

_L S0FTWARE RELEASE LEVEL 2.0

PART NUHBER ASSIGNED
TO SPECIFIC HODEL NO.

NOTES:

PERSONALITY MODULE.

> BB -

USE PERSONALITY MODULE FOR MOTOR WITH FAN
(-2 SUFFIX PERSONALITY MODULE).

PERSONALITY MODULE

MODEL NUMBER EXAMPLE

PH025454030PH-0X

MOTORS WITH AND WITHCUT BRAKE OPTION USE THE S5AME

USE PERSONALITY MODULE FOR MOTOR WITHOUT BRAKE
(-0 SUFFIX PERSONALITY MODULE).

LAST THREE DIGITS OF PERSONALITY MODULE PART NUM3ER

DENOTE SOFTWARE RELEASE LEVEL, AND WILL BE ADOED BY

RELIAMNCE MOTION CONTROL AT TIME OF SHIPHENT.

>

SALE OF ANY COMBINATION OTHER THAN THOSZ LISTED MUST
BE APPROVED BY RELIANCE MOTION CONTROL

CONT[NUOUS AND PEAK TORQUE RATING OF MOTOR LSED [N OPTIONAL

ENGINEERING DEPARTMENT.

COMBINATION MAY BE DIFFERENT THAN SAMZ MOTOR USED IN

STANDARD COMBIMATION.

X = CUSTOMER SPECIAL
NO LETTER = STANDARD
0 = NOTOR V”HOUT FAN

2 = HOTOR WITH

FEEDIACK ENCOOER LIHE COUNT
H*2000 (STANDARD FOR S ANO F HOTORS)
F=1000 (STANDARD FOR | HOTORS)
(VOLTS/1000 RPH)

00EL NUMBER
DH SUITCHING FREQ, A=SkHr (STANDARD)
ORIVE HODLLE (PEAK CURRENT RATING)

HOTOR lllNDlNG K;

PERSONALITY HOOULE

MOTOR
MODEL NUMBER EXAMPLE

5-6100-Q-H 00AA
F-4075-R~H 0QAA
1-5250-R-F O2AA

T

FACIORY DESIGNATED SPECIAL OPTIONS
ANDARO

AA
WIIONS 0a51D

1390V0C BRAKE

29230VAC FAN PACK

3=90v0C BRAKE ANO FAN PACK
4:=24V0C BRAKE

5=24V0C BRAKEOANO FAN PACK

MECHANICAL CONFIGUR
FEEDBACK ENCOOER LINE COUNT

H22000
F=1000

{STANDARD FOR S AND F HOTORS)
(STANDARD FOR | MOTORS)

HOTOR WINOING K

(YOLTS5/1000 RPH)
————HODEL NUBER

HMOTOR TYPE

SxRARE EARTH HAGNET

F=FERR!TE MAGNET -

12 INDUCTION
E [ 19866 [B C[appeD F-noTor 10FO| mmov-m B C
B-Dy B-16383, C-18394, D-19646
A [18162|BC RELEASED 6-24-88 | BC
REV| ECO |BY| REVISION DESCRIPTION DATE [CHKR
URLESS OTWERWISE SPECIFIEQ PFivA ¥Y L IS Ttk 4
00 HOT SCALE ORAWING BC 6-24-88 JH 6-24-88
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FILLETS AND ROUNOS ,02 RAD HAX.

DIAGRAN, DA/HOTOR/PH,
STD COMBINATIONS, BRU-S00

TOLERANGE On, n; |l‘|lln
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€OsCTIONS: 21/8u”

dEctusts. xxe.020 | HELIA
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dea Pratrie, M3 3534
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NCE 3 ]

[}
oo | ELECTARICHO | WA C

9101-0235

1 of 1




p

NOTES:

SPINDLE ORIENT KIT INSTALLATION INSTRUCT[ONS
1. REMOVE COVER (R) FROM DRIVE MODULE. REMOVE NUTS (QTY 2, NOT SHOWN)

INSIDE OF COVER (A) AND REMOVE FILLER PANEL (NOT SHOWN) FROM FRONT
OF COVER.

2. PLUG RIBBON CABLE ASSEMBLY (8) INTO SPINDLE ORIENT 80ARD (C) ,
CONHECTOR PB.

3. PLUG OTHER END. OF (B) INTO BRU-500 LOGIC BOARD (D) , CONNECTOR P7.

4. FASTEN B0ARD (C) To BOARD (D) USING (4) SCREWS (E) AND
AND (4) LockwaSHERS (F) .

S. PLUG 6-WIRE JUMPER HARNESS (§) INTO CONNECTORS PS OF B0ARD (C)
AND P3 0F BOARD () AS SHOWN.

6. PLUG JUMPER CONNECTOR (H) INTO CONNECTOR P2 OF BOARD (B) AS SHOWN.

7. PLUG 2-WIRE JUMPER HARNESS (1) INTO CONNECTORS P2 OF 80ARD (C)
AND P1 OF BOARD (0) AS SHOMN.

8. INSTALL COVER @ .

MATING CONNECTORS ARE PROVIDED IN THE SPINDLE ORIENT KIT FOR CUSTOMER
CONNECTION TO SPINDLE ORIEMT BOARD CONNECTORS P!, P3, P4, P6, P7.

MATING CONNECTORS ARE PROVIDED WITH THE BRU-500 FOR CUSTOMER CONNECT]ON
TO BRU-500 LOGIC BOARD CONNECTORS P4, PS, P6.

A RIBBON_CABLE_HARNESS
TOP VIEW

SPINDLE ORI[ENT CONTROLLER BOARD P BRU-500 LOGIC BOARD

—

RIBBON CASLE HARNESS
(RIBBON CABLE MUST BE PUSHED
INWARD TO CLEAR COVER)

BRU-500 DRIVE MODULE WITH

SPINDLE OR[ENT CONTROLLER OPTION

RIGHT SIDE VIEW

FaY £
)
BRU-500 LOGIC
80AR0 (D) E)(D
F )4
P7
[
SPINDLE ORIENT
CONTROLLER
P6 BOARD
-]
L3
PS
P4
P3
P2p J
P1
L ma(i

B |19866(SJ| UPDATE DWG |[12-20-91( BC
A 116338|PS RELEASED 7-19-88 |[BCB
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UNLESS OTHERWISE SPECIFIZD LIS 5 Tl THOT TaeX Tt
D0 HOT SCALE ORAWING PS 6-20-88] DPH 7-19-88

DIHENSIONS ARE 1H

TOLERAKCE ON,
ANGLES, #1°
FAACTIONS, 164"
OECIHALS, XX $.020
XXXs.019

{HCHES
BREAX ALL EDGES .02 MaX.
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‘~-Bqries Motor Dimensions

MODE AB IN] AK P u Ep A B BF XD 3 L with broke |
mm/in. A mm/in. mm/in. am/in. mm/in. mm/in.A om/in. mm/in. am/in., mm/in. mm/in. me/ in. mm/in.
[__F4030 102/4.02 | 145/5.71 | 110/4.33 | 12775.00 19/.75  |22.2/.875 | 50/1.97 | 37.12 107.39 40/1.57 6X6/,24% .24 194/7.64 257102 |
[ F4050 162/4.02 | 145/5.71 | 110/4.33 | 127/5.00 19/,75 |22.2/.875] 50/1,97 | 3/.12 107,39 40/1.57 BX6/.24X.24 272/10.71 335/13.19
F4075 102/4.02 | 145/5.71 | 11074.33 | 127/5.00 19/.75 |22,2/.875] 50/1.87 | 3/.12 107,39 4071.57 6X6/,24%.24 350713, 78 413/16.26
[ FE100 131/5.16 | 20077.87 | 114.3/4.50] 173/6.81 | 35/1.38 |36.5/1.438] 80/3.15| 4/.16 13.5/.53 | 60/2.36 10XB/. 39X, 32 255/10,04 326/12.83
F5200 131/5.16 | 200/7.87 |114.3/4.50 | 173/6.81 | 35/1.38 |36.5/1.438| 80/3.15 | 47.16 13.5/.53 | 60/2.36 | 10XB/.39X.32 320/12.60 390/15.35
F6300 131/5.16 | 200/7.87 |114.3/4.50| 173/6.81 | 35/1.38 |36.5/1,438] 80/3.15 | 4/.16 13.5/.53 | 60/2.35 10x87. 39X, 32 420716.53 430/19, 29
;
2 EYE BOLTS [NSTALLED ON F-5100,
6200, 6300 HOTORS ONLY.
L -~ AH - BF DIA HOLES - AJ DA 8OLT CIRCLE
i BB
3 L 4
J-%——J —J——————————~—-———P - K oP
Lee
CONNECTOR FOR_BRAKE
OPTJON TH)S AREA F-4000 MOTORS: M6 X Imm X 1Smm/,59 INCH DEEP THREAD
F-6000 MOTORS: M8 X 1.25mm X 20mm/.79 INCH DEEP THREAD
Alhoorss Ml CHG D TEXT - -
AlisssslBC] RELEASED [11-25-91[ JH |
NOTES: REV| ECO |BY EVISION DESCRIPTION DATE CHKR
T UHAWR BY DATE STCRTRW ATE
& MOTORS ARE MANUFACTURED TO MILLIMETER DIMENSIONS SHOWN. INCH D0 NOY SCALE DRAWING SJ 11-25-91] JH  11-95-a1
DIMENSIONS SHOWN ARE APPROXJMATE CONVERSIONS FROM DIMENSIONS ARE IN INCHES DIAGRAM, OUTLINE & MOUNTING
MILLIMETERS. (EXCEPTION, DIMENSION EP 15 MANUFACTURED [N BREAK ALL EDGES .02 HAX ’ 1
INCHES) ' FILLETS AND ROUNDS .02 R MAX F-SERIES MOTORS
e T
2. FOR FURTHER MOTOR DETAIL, ENGINEERING SPECIFICATION DRAWINGS S a1 /64~ | Bdan Proiria, mi 55344 0101-0332
ARE AVAILABLE UPON REGUEST. DECIMALS. XXt . 010 HELIANDEP
- .xxxx.005| ELECTRICE ] 1.1 C 1 of 1
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P3- NO CONNECTION | POFER SURPLY FAO F o = LY 2o L |
- c ¢ . y - |
IS | oo o7 coweer | : _ g © 1z o ==
P-4 XM+ p2-7 + £z-3) [ ALL JUMPERS IN FOSITION 2 + 3 s Qg =
P3-3 COMMON =t L f < 'wlg S =
PI-2 RCV+ o] 2y —~ O
- - ~ @ —
P31 Rev RS-422 TC o|&l &[Sy <O
10 DRIVE PG P3 1 £ = —
, L£Z
oo 123 2O
q O ] CIC{) us ga E;;H !
1 ~
—w —w RS-232C AND i RS$-232C it} p
e a POHER SUPPLY — P2 | | | =
L, — [] O INPUT N I :Z
:
P2 €4 v = '
; s (}é % % Lu%
A1 =i 2 [ma]
TR R$-422 T0 o1 zZ, 18, ~ Z_:
NEXT DRIVE = ¢
—n G w s |58 £
5 - i
Py [y » =
I OOOO 2 1§ n
AL AL ALL JUMPERS IN POSIiTION 1 + 2 = o
123 u! &
. 2 pa
RE-a22 10 ] 18
ORIVE R6 44::4— S
= -~ b=
5:_; ;gvggwsﬁw PONER SUPPLY FRZY, (. Slo <
- =~ | SOURCE OF AS-232C P I
p2-5 Rcv- SIGNALS Qolhizs
pa-4 gcv* - [HEMOVE M3 + W10} c|3 E|Ea P
:2:3 XO¥H°N T b—————— | As-422 INPUT p2
22 XuT+ | RS-232C SIGNALS
P2-1 XMT- =t
£1-6 NO CONNECTION
P1=5  XMi-
P1-a XM+ As-422 TC
P4-3 NO CONNECTION NEXT ORIVE
P1-2 ACV+
Pi-1 ACV~
i
:
THE BS5232C/RS422 CONVERTER IS USEFUL WHEN DAISY-CHAIN
CONNECTING MULTIPLE DRIVES TOGZTHZR AND USING THE
MULTI-CROP HOST MCDE SERIAL PROTOCOL.




RS5-232C/422 KIT INSTALLATION INSTRUCTIONS

NOTES:
1

1. REMOVE COVER (A) FROM DRIVE MODULE. REMOVE NUTS (TY 2, NOT SHOMN)
INSIOE OF COVER (A) AND REMOVE FILLER PANEL (NOT SHOWN) FROM FRONT
OF COVER.

2. FASTEN B0ARD (B) TO B0ARD () USING (4> SCREWS (D).
3. PLUG 6-WIRE HARNESS (E) INTO CONNECTOR P& oF B0ARD (C)
AND INTO CONNECTOR P3 OF 8OARD (B).

4. INSTALL COVER @ .

MATING CONNECTORS ARE PROVIDED IN THE R5-232C/422 KIT FOR CUSTOMER
CONNECTION TO HOST COMPUTER & ADDITIONAL BRU-500 DRIVE MODULES.

[NSTRUCT[ONS FOR CONNECTIONS TO P1 & P2 ARE
S{LKSCREENED ON THE RS-232C/422 ADAPTOR CARD.

BRU-500 DRIVE MOOULE WITH

RS-232C/422 OPTION

FRONT VIEW

O

O

)

O

RIGHT SIDE VIEW

F

BRU~500 LOGIC

BoArD (C)

P3
P2

P1

®
RS-232C/422
80ARD

D))

v

DIMENSIORS ARE IR INCHES
SREAK ALL EOGES .02 HAX,

A [19899]SJ| RELEASED 12-1-91 [BCB
REV| ECO |BY| REYISION DESCRIPTION DATE CHKR
UALESS OTHERWISE SPECIFIED PRrivF Y oAle 3160 EaGk L

00 KOT SCALE DRAWING SJ 19-Dec—esr GK _12-19-91

FILLETS AND ROUNDS 02 RAQ HAX.

DIAC., INSTALLATION, RS-232¢/422
10 BRU-500 BRIVE MODULE

ANGLES, 2I°
FRACTIONS: 21/64°

TOLERANCE OH. folilnm
RELIANCE

Taleraacion qolLPARf Ko,
Eden Pratete, X 33344

OECIMALS: x1£.020 | BELIANCE LT T T R T
xxxs.010| ELECTRICH) | n/a \

9101-0336

C 1 of 1
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! WARNING, ! |
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| ‘ AIR INTAKE SEE VIEW A
1 1
NOTES A [21170TM  RELEASED - _
1. MUST CONFORM TO SPEC. 7058-9378. REV| ECO |BY |[REVISION DESCRIPTION| DATE CHKR
2. TAT= 4.00(102,00MINIMUM FOR AIRFLOW,ABOVE & BELOW UNIT, - TS T —— e
787= 0.50(13. O)MINIMUM FOR AIRFLOW BOTH SIDES OR BETWEEN ADJACENT UNITS. QBILESS OTHERVISE SPE i
C7=11.,00(280) CLEARANCE FOR CABLES. DIMENS IONS ARE 1N INCHES M 11-18-84 __
BREAK ALL EDGES .02 MAX DIAGRAM, OUTL INE & MOUNTING
FILLETS AND ROUNDS .02 R MAX BRU-500
TOLERANCE ON. Confloential Infornotlon of [FART KU.
ANGLES 21° RELJANCE MOTION CONTROL
D >< !: FRACTIONS, 11/647 | Eden Proirio, HN 55344 9101-0409
e DECIMALS.XXt,010 F'ELIANCE’. STATE UV STZE SHEET
.xxx2.005| ELECTRICHN 1:2 l C 1 of 1
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Bleciro-Craft®

POMER SUPPLY BOQW E

[TCRT Y
oumie
divato
Fn BCA0Y

2%

AIR

4} EXHAUST

T

. MUST CONFORM TO SPEC. 7058-39978.

ATz 4.00(102.0)MINIMUM FOR AIRFLOW, ABOVE AND BELOW UNIT.

.= 0.50(13.00MINIMUM FOR AIRFLOW BOTH SIDES OR BETWEEN ADJACENT UNITS,
11.00(280) CLEARANCE FOR CABLES.

AJR INTARE

{} 5 |
\ SEE VIEV A

A |21170|TM|  RELEASED

REV[ ECO |BY|REVISION DESCRIPTION

DATE

. DXF

N THERW Iid
DO NOT SCALE DRAWING
DIMENSJONS ARE IN INCHES
BREAK ALL EDGES .02 HAX

FILLETS AND ROUNDS .02 R MAX

TOLERANCE ON:

ESTON TRGH

POWER SUPPLY, BRU-500

ANGLES 21*

FRACT[ONS, 21/64° Eden Prairie, BN 55344
DECIMALS.xX2.010| RELIANCE
.xxx2.005 | ELEQTRIC

Coni Ident lal Inforration of
L MOTJON CONTROL

9101-0410

UWG STZE

C




N\

DRIVE MODULE

N\

DRIVE MODULE

AN

"\

POWER SUPPLY MODULE

N\

DRIVE MODULE

N

POS  HEG
Q ©

GKD

= wm
=

N\

T
8101-0411

POWER SUPPLY HODULE A

B

L

POS  NEG GND POS  NES N oS 6o
{75 D ©|RIS|T| © A © © | RIS|T| © QO © [L1L2|L3] ©
| I ANNITT
RED WIRE 100 10 240 YAC RHS
BLACK WIRE 3 PHASE INPUT PONER
GREEN WIRE A
DC BUS POS, NEG, AND GND WIRES (1 EACK) PHASING OF 11,12 ARD L3 uﬁs __]
ARE PROVIDED WI1H EACH DRIYE MODULE INPUT POWER 15 ARBITRARY | ¢ ygp

3 PHASE AC LINE

50/60 Hr

NOTES,

>p > B

A FUSED DISCONNECT

___o\\o_l—_l
Mﬁ

s/l

___o\\o; —

/—\!

3 PNASE JSOLAYION OR ALTO
TRANSF ORMER.

(OPTJONAL, HOT REQUIRED

WHEN DESIRED INPUT YOLTAGE

1S AVAILABLE DIRECTLY
FROM THE LINE).

@ e

MACHINE COMMON
GROUNDING BUS BAR

1D PROTECTIVE
EARTH TERMINAL

CONRY JNUOUS MOTOR CURRENT OF ALL DH'S HOUNTED E)THER SIDE OF THE PSM IS 70 AKPS DC HAX]BUM PER SIDE FOR
THE PSH-125, AND SO AHPS DC MAXIHUM PER SIDE FOR THE PSM-SQ,

FUSE S12E. PSH-125-UL CLASS RKS 90 AHP (5000 AIC) A DISCONNECYING DEVICE 1S REQUIREQ FOR SAFETY AND HAINTENANCE .

PSM-50-UL CLASS RKS 40 AHP (5000 A!C)

NOTES ON S1ZING OF POWER TRANSFORHERS AND INPUT WIRES.

o) TRANSFORMER 3 PHASE KVA =

MK
10

X (LINE-TO-LINE PRIMARY VOLTS RMS) X (PER PHASE PRIMARY CURRENT RMS),

D) TRANSFORHER 3 PHASE XVA <

AS ROUGH ESTIHMATE OF OR)YE MODULE 8 MOTOR LOQSSES.

¢) SFE DRAWING 9101-0132,

TRANSFORMER LOAD REGULATION, TO DETERMINE EFFECT OF PEAX LOADS OM SYSTEM DC BUS VOLTAGE.

(SUHMAT[ON OF EACH MOTORS ACTUAL AYERAGE OUTPUT POWER) X (1.2)

oo)x (LIKE-TO-L JKE SECONDARY VOLTS RMS) X (PER PHAGE SECONDARY CURRENT RHS) =(

1.2 FACTOR ADDS 20x

FOR WIRE GAUGES NOTED: STRIPPED ENDS OF STRAMDED WIRES MUST BE FULLY TINNED SO WIRE DJA. STAYS LARGE ENOUGH FOR
PROPER CLAMPING IN POVER SUPPLY MODULE OR DRIVE HMODULE TERMINAL.

FOR 16 GAUGE MOTOR POWER W[RE. STRIPPED ENDS OF STRANDED WIRES HUST BE DOUBLED OVER AND FULLY T|KNED FOR
PROPER CLAMPING IN DRIVE MODULE TERMINAL.

1-SERIES MOTORS ARE USED WITH BRU-500 DRIVES OMLY,

TERMINAL POST HARQWARE OETAILS.

DO NOT QVERT[GHTEN

REM ALL EOCES 02 014G, POVER WIRING COMNECTIONS,
USE NUT DRIVER ONLY FILLETS AN ROAADS .02 R MAx BRU-500/ 105000
36 LB-1N (4.0 Nm) ABSOLUIE TERMINAL POST BASE RBAVE, QR POVER SUPPLY T
HAXIHUM TIGHTENING TOROUE . I o 1/64- | Toia Frairios W ssade 2101-0411
1 1 1 NAL_POST GROUND TERHMINAL POSTS 0ECIMLS, 2x1,020 | PYMLIANCH] oS ST
- Jxe.010| MLECTRIC, N/A l ] |1 of 1

CAUT[ON

M6 TERWINAL POSY
H6 NUT

CONNECT JNG LUGS

SPRING DISK WASHERS
FLAT WASHER

i)

1000

COMHON GROUNDING PDINT FOR
POWER SUPPLY-DRIVE MODW.E
SYSTEH

KOTOR POVER MATING CONNECTO
HOTOR PONER CONKECTOR:

RELJANCE MOTION CONTROL
3 PHASE TRANSFORMERS

20872307240/ 3807 460/460 YAC PRINARY,
VAC SECOKDARY, 50/60 nz

1157230

REL JANCE
PART NUMBER

[ 0020-5091-001 [ 3
[ 0020-5091-002 | &

0020-5091-003 | 12
) [0020-5091-004 | 18

TOROUE 10 24 LB-IN.

ND
& A DRIVE HODULE TERK]NALS
DRIVE MODULE ACCEPTABLE WIRE RANGE
(GAUGE /mm' 3
PRODUCT TERHINALS | 0. Coboen aney
L1.L2,L3 | 6-0 AMG/16-S5mn’
PSH-125 8 AWG/10mn’

. PSH-50 L1,L2,L3 | 104 AWG/B-25mn’
f0S  MES Gno AND AL RS, T | 14-12 AWG/2.5-dna’
O © RIS|T| © DRIVE HKODULES

16 AWG/1.5mn’
MOTOR POMWER WIRES R,S,T,GND
HOTOR POMER HINIHUH
HoToR |MATING CONNECTOR| RECOMMENDED
CONTACT S12E POVER WIRE
(GAUGE /o' ) {GAUGE / nen* )
23000 16 Awey 1. 2m?
P R 'R Ty Ry [ '
; % 16 MG/, 5mn’ /\
[N SRR SR SR 303
6-4050
12 ANG/3.0mn"
5 ANO 1 MoToR | F-4050 | g
POVER JIRES MUeT [ 5-4075 ERUZE LI/
BE CORRECTLY ~3675
PHASED 56100
1L 610 12 AWG/4mm’ A
5-620
SR T By B AVG/0.6rm"
L "éﬁu 9 AWG/10mn"
-
[F-63%00
= :ggg 4 AWG/21.6aa" | 6 AWG/1Bmn?
i
B _AWG/ 10AT
TERMINA X
A ERMINAL BLOC 6 _ANG/16mn’ J
HOTOR POMER CONNECTOR
S-SERIES AND F-EERIES PIN SIGNAL
AND W-SERIES MOTORS . A R
8 S
3 T
D HOTOR CASE

r"u“l:l{!T'

1-5300 AND 1-6600 {CS
MOTORS

& TOROUE 10 11.5 LB-IN.

0 BE USED FOR JHPROVING THE SYSIEM'S E

& AC LINE FILTER AND SHIELOEQ MQTOR CABLE ARE OPI)ONAL
T

HE TERMINAL POST
16 NUT

CONNECTING LUGS

VAN

OF LOCAL REGULATIONS

WIRE SIZES ARE RECOnHENDHIONS

MS1 DE 0B

POSSIBLE,

HOTOR POMER TERMINAL STRIP

HOTOR TERMINAL BOX
OTOR POMER TERMINAL STRIP

TERM [ NAL

SIGNAL

Y]

S

R

1

v
u
3

HOTOR CASE

LECT
OHPHAB)LIH WIRING BETWEEN THE POVED SUPPLV AND
fILIER SHOULD BE AS SHORT AS IHON
GROUND SHOULD BE AS CLOSE TO THE HCOULE AS POSSIBLE.

THE COH

IHE REOUIREHENIS

RELEASED

REVISION DESCI

RIPTION| DATE

CHKR
T

STOTTT




BRU-200 DRIVE MODULE-MOTOR~-PERSONALITY MODULE COMBINATIONS

STANDARD COMBINATIONS OPTIONAL COMBINATIONS &
DRIVE MODULE HOTOR PERSONAL ITY MODULE HOTOR PERSONAL ITY HODULE
MODEL 8 PART NUMBER|  MODEL NUMBER MODEL NUMBER PART NUMBER MODEL NUMBER MODEL NUMBER PART NUMBER
5-2003-K-HOOAA PHO10B52003KH-0 9105-0006-XXX 5-3016-N-HOOAA PHOT0BS301 6NH-0 5105-0001-XXX
5-2005-K-HOOAA PMO] 0BS 2005KH-0 9105-0007-XXX
Dr-10 5-3007-N-HOOAA PMO10BS3007NH-0 9105-0000-XXX
9101-1131
5-3016-N-HOOAA PH020853016NH-0 9105-0002-XXX 5-3007-N-HOOAA PHO20BS3007NH-0 9105-0013-XXX
5_4030-P-HOOAA PH020B54030PH-0 9105-0003-XXX 5-4050-P-HOOAA PHO20B54050PH-0 §105-0005-XXX
DH-20 F-4030-Q-HOOAA PHM0O208BF 4030QH-0 9105-0057-XXX
96101-1132
5-4050-P-HOO0AA PM030854050PH-0 9105-0008-XXX 5-3016-N-HOOAA PHO30BS3016NH-0 9105-0015-XXX
5-4075-R-HOOAA PH030854075RH-0 9105-0009-XXX 5-4030-P~HOOAA PHO30B54030PH-0 9105-0012-XXX
pH-30 F-4050-0-HOOAA PHMO30BF 4050GH-0 9105-0058-XXX
8101-1133 F-4075-R-HOOAA PHO30BF 4075RH-0 9105-0053-XXX

PERSONAL ITY MODULE
PART NUMBER EXAMPLE

9105-0003-020

=

AN

SOF THARE RELEASE LEVEL 2.0
PART NUMBER ASSIGNED

TO SPECIFIC MODEL NO.

PERSONALITY MODULE
MODEL NUMBER EXAMPLE

PH020854030PH-0X

t—— X = CUSTOMER SPECIAL

NO LETTER = STANDARD

0 = MOTOR WITHOUT FAN
2 = MOTOR WITH FAN

FEEDBACK ENCODER L INE COUNT
H=2000 (STANDARD FOR S AND F MOTORS)

MOTOR WINDING Kg (VOLTS/1000 RPM)

MOTOR MODEL NUMBER

DM SHITCHING FREQ. B=10kHz (STANDARD)
ORIVE MODULE (PEAK CURRENT RATING)

PERSONALITY MODULE

NOTES:

1. MOTORS WITH AND WITHOUT BRAKE OPTION USE THE SAME
PERSONALITY MODULE.

ZCX USE PERSONALITY MODULE FOR MOTOR WITHOUT BRAKE
(-0 SUFFIX PERSONALITY MODULE).

USE PERSONALITY MODULE FOR MOTOR WITH FAN
(~2 SUFFIX PERSONALITY MODULE).

ZCX LAST THREE DIGITS OF PERSONALITY MODULE PART NUMBER
DENOTE SOFTWARE RELEASE LEVEL, AND WILL BE ADDSO BY
RELIANCE MOTION CONTROL AT TIME OF SHIPMENT.

S. SALE OF ANY COMBINATION OTHER THAN THOSE LISTED MUST
BE APPROVED BY RELIANCE MOTION CONTROL ENGINEERING DEPARTMENT.

ZCX CONTINUOUS AND PEAK TORQUE RATING OF MOTOR USED IN OPTIONAL
COMBINATION MAY BE DIFFERENT THAN SAME MOTOR USED IN
STANDARD COMBINATION, o

MOTOR

MODEL NUMBER EXAMPLE

F-4075-R-H 00AA

3

5-4030-P-H 00AA

OPTIONS

0=5TD

I
T:-FACTORY DESIGNATED SPECIAL OPTIONS
AA = STANDARD

1=90vVDC BRAKE

2=230VAC FAN PACK

3=30VDC BRAKE AND FAN PACK
4=24vDC BRAKE

5=24VDC BRAKE AND FAN PACK

\—-_ MODEL NUMBER

MOTOR TYPE
S=RARE EARTH MAGNET

F=FERRITE MAGNET

——MECHANICAL CONF IGURATION

FEEDBACK ENCODER LINE COUNT
H=2000 (STANDARD FOR S AND F MOTORS)

MOTOR WINDING K¢
(VOLTS/1000 RPM)

DIMENSIONS ARE 1N INCHES
BREAK ALL EDGES .02 MaX.
FILLETS AND RJUYDS 02 RAD HAX

C |19866|BC| REVISED & REDRAWN |22-mov-91| B C
B [19646|B C| uppaTED DOCUMENTATION |29-MAY-91| BC
A1[A00282BC|cHG'D PM MODEL NO.| 2-3-89 | BC
A 16871 BC RELEASED 3-nov-88 | BC
REV| ECO |BY| REVISION DESCRIPTION DATE |CHKR
UNLESS OTHERWISE SPECIFIED Piravid §7 (TR 4 AU NREI1) 44

00 MOT SCALE DRAWIMG BC 3-nov-g8| JH 3-NOV-8

DIACRAK, DK/XOTOR/PX
STD COMBINATIONS, BRU-200

TOLERAHCE ON, Torlidenils
ARGLES: 21° RELIANCE
FRACTIONS) #1f64"
DECIMALS) .XX$.,920
XXX2.010

Talorsation ol

HOTION CONTROL
Eden Pratrie, MN $3344

HELIAN:.-EFI
ELECTRICI]

ART RO,
8101-1053

AL ove IITE

N/A C 1 of 1




1/4-20 GROUND STUD——//J

(6.35 DIA)
(TRANSFORMER CHASSI[S)

ol[o||e||8]|ie|||I1e]|8)I8||©1

e.L\\‘\\‘\\\\\#
| ————SECONDARY CONNECTION

/
|

8-32 THD BOLTS

2\
4.17 0{A)
’///,,//——CONNECTlON INSTRUCT | ONS

PRIMARY CONNECT]ONS
L//”’/’__e-az THD BOLTS Z{>3

(4.17 DIA

NOTES:
1. DIMENSIONS ARE

3.32 £0.086
(84 11.9)

I

(7.1 20.9)

S —

i
|
|
+

——————————8,00 0. 06—

(203 £1.5)

\\\\\\\—MOUNTING HOLES: 0.28 20.02 DIA (&

o|lslglislsisiigliglsl-
8.00 MIN.
r—————— 9.10 MAX. 8.20 MAX ————— =
(230) 210 (ii?)
efiefiefiefiefefi=it - |
7 | I |
@ ® d i
Q.20 MAX.
(23%)
® ® | B
— —r L

3kVA TRANSFORMER
ELECTRO-CRAFT P/N 0020-5097

IN INCHES (mm)

RING OR SPADE LUG CONNECTORS (NOT PROVIDED)
ARE REQUIRED FOR WIRING CONNECTIONS TO
TRANSFORMER TERMINAL STRIPS.

CLEARANCE RECOMMENDED
FOR ACCESS TO WIRING

|

ﬁg’”Aoo759'rM

CHG D TEXT -

B 19866|5J

UPDATED TITLE BLOCK

12-20-391| BC

A [17320|BC

RELEASED

2-23-83 | JH

REV| ECO |BY

REVISION DESCRIPTION

DATE CHKR

T P!
DO NOT SCALE DRAWING
DIMENSIONS ARE IN INCHES
BREAK ALL EOGES .02 MAX
FILLETS AND ROUNDS .02 R MAX
TOLERANCE ON.

URAWT BY

BC

1-10-89

DXTE S TON ERGH

BB

OATE

2-22-83

DIAGRAM, OUTL INE, TRANSFORMER

ANGLES 21*

FRACTIONS,21/64"

DECIHALS.XXt.010
. XXXt ,005

Conftdentiol Infornotion of
PELJANCE MOTION CONTROL
Eden Proirte, MN 55344

RELIANCE
ELECTRICE

FART WU,

g9101-1056
1.1 C 1 of 1




BUS VOLTAGE (vDC)

{ PHASE TRANSFOAMER SECONDARY VOLTAGE

AND CORRESPONDING DC BUS VOLTAGE,
VERSUS DC BUS CURRENT
3 KkVA TRANSFORMER

330

320

310

300 \\‘

290 A\

280

270 \

250 \\

250 \

240 S

230 ~
220

210

2003 10 20 30 40 5

BUS CURRENT (ADC}

A

233
226
219
212
205
198
194
184
177
170
163
156
148

142

NOTES:

TRANSFORMER SECONDARY VOLTAGE
(VAC AMS LINE TO LINE, 3 PHASE}

RELIANCE MOTION CONTROL
1 PHASE TRANSFORMER

PART NUMBER kVA

0020-5097 3

Aoc BUS VOLTAGE AND CURRENT IS MEASURED AT MOTOR POWER
CIRCUITS INTEANAL TO THE DRIVE MODULE

(NOT ACCESSIBLE TO THE USER) .

2. CURVE SHOWS REDUCTION IN TRANSFORMER SECONDARY VOLTAGE
AND DRIVE MODULE INTERNAL DC BUS VOLTAGE, DUE TO TRANSFORMER
INTERNAL LOSSES, AS BUS CURRENT LOAD INCREASES.

3. ALL DATA TAKEN WITH TRANSFORMER PRIMARY VOLTAGE HELD
TO 230 VAC 1 PHASE LINE TO LINE 60 Hz AND WITH SECONDARY
WIRED FOR 230 VAC LINE TO LINE NO LOAD.
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4 l 3 v 2 ]
8101
. 101-1061
TEST POINT: DESCRIPTION
CLEN (CURRCNT LOCP EMABLE): CUTPUT SIGNRL INDICATING DRIVE IS ERADLED. +5VDC = ENAKLED, * S50
© VIC = DISABLED. ® IFER
CHD (COMAND): IMPUT COUNMAND SIGNAL = DIFFERENCE BETWEEN INPUT SIGNFL.S VCS+ AND VCS-. e UDT
RSRLCS SIGKEL, +1BVDC RANGE,
COM (CCHMON) 1 COMICN REFEREIKE FOR TEST POINTS MERSUREMENTS. COMMON (B VEC) FOR LOGIC
CIRCUITS, ® UIR
IFBR (CURRENT FEED BACK, R LEG): R LEG MOTOR CURRENT. ANALOG SIGMAL, + S.OVLC RANGE. & L
® CLEN
1MAG (CURRENT MAGNITUDE): DETERMINES HAGNITUDE AND POLARITY OF IR,IT. SAMC AS CUTPUT SIGNL ® CHD
MCO (CONMECTOR PS5 PIN 1). FNALOG SIGNAL, +10VDC RAI'GE. @ MO
o IMG
INST (INSTRUCTIOND: INDICATES WHEN MICROPROCESSOR IS READING EFROM. +SVDC = NOT READING EPROM. & MoN @ 0SC
TOGGLES LOW (@ VDC) WHEN EFRCM 1S BEING READ. e cot
L4
IR (CURRENY COMMAND R): R LEG MOTOR CURRENT COMMAND. SIGNAL IS SINE WAVE WHEN MOTOR SHAFT IS ® IR
TURNING, A*PLITUDE OF SINE WAVE PROPORTIONAL TO COMHNDED MOTOR CURRENT. +1@VDC RmccA
1T (CURRENT COM1RND T): T LEG MOTOR CU‘\’RENI COMHAND, SHHE FS SIGNAL IR BUT SINC WAVE IS ® INST
SHIFTED 243 CEGREES FROM IR.
40N (MONITOR): PROGRSVSHIBLE OUTPUT SIGNAL, OUTPUT IS SELECTABLE USING SERIAL TERMINAL. SAE D
NS OUTPUT STGNL PROGRAMMADLE MONITOR (COMECTOR RS PIN 3). ANALOG SIGHL, +10VDC RAnGE. Z23 R1;7
MO (MOTOR VELOSITY OJTPUT): VOLTAGE PROPORTIONAL TO fOTOR,SPEER. SAME AS OUTPUT SIGHAL MHVO
(CO'BNECTOR PS PIN 2). BWY.OG SIGNAL, #1BVDC RANGE. BRU-209
0SC (OSCILLATCRY: TRIANGLE WAYE FOR PYM QUTPUT SWITCHING. NOTE: AYPLITUDE MAY CHANGE RS
MOTOR SPEED CHANGES, LOGIC BOFIRD
S50 (SYSTEM STATUS OUTPUT): OUTPUT SIGHAL INDICATING DRIVE MODUE STRTUS. +SVDC = DRIVE - . -
MCULLE READY. © VDC = FALT DETECTED. SAME TIMING AS OUTPUT SIGNFLS SSO +/- (CONNECTOR NOTES: & TEST POINT VOLTAGE SCRLING
P) PINS 5,71, :
- STGNAL NOTES i-10 | D428 | p+-3@ <
UBR (UP/DOWN R): R LEG MOTOR OUTPUI COMMANID SIGNAL. +15VDC ~ UFPER R LEG POWER DEVICE ON,
~1SVDC = LONER R LEG POWER LEVICE ON. IFBR 5.0VDC=DM PERK RATING 0.5e¢ | 2.250 | @.166 vDC/RDC
1S (LP/DOWN S): S LEG MOTOR OUTPUT COMMAND SIGHAL. +15VDC/~1SVIX, 1MAG
UUT (UP/DAN T): T LEG MOTOR CUTPUT COMMIND SIGNAL. +15VDC/~1SVDC. IR(PERKY  19.8BVDC=DM PEAK RATIMNG 1.9 8.5 | 8.333 VDC/RDZ
. R 1TIPERK)
POTENTIOMETER DESCRIPTION:
SOLLIG MR VO OFrXEs KITY
Ri0? (VCS OFFSTT RDIUST)s THIS POTENTIOMCTER IS FRCTORY ADJUSTED BUT NOT SEFLED SO 1T CAN BE 1o M 15 T STEE 13 TC AORUSTROLE e
FICLD ROJUSTED. NOTE: THE OFFSET CAN ALSO BE RDJUSTED DIGITALLY VIA THC SERIAL 'n:mum_ VCS INUT SOALING (SOLECILD VIA
SERIAL YERMINL),
/A\OUTPUT SIGNALS ABOVE +13 VDC OR BELOW —19VDC
ARE CLAMPED 10 +1® OR —-1® VDC, RESPECTIVELY.
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DRIVE MODULE |

TERMINALS |

MOTOR POWER

S~SERIES AND
F~-SERIES MOTORS

CABLE MATING CONNECTOR
R /é>\RED
R
WHITE
S s
BLACK
r T
DREXF§g¥§mE GREEN
A
~—|GND

T

NOTES:
1. DO NOT INTERCHANGE ANY CONNECTIONS
IN THIS CABLE.

A GROUND CONNECTIONS:
BRU-200 & IQ2000 - SCREW TERMINAL
BRU-500 & IQ5000 - M6 STUD

AA /\

<§;________
<€_________
é MOTOR CASE

MOTOR POWER

I1-5300

AND

I-6600 MOTORS
MOTOR POWER

CONNECTOR _ TERMINAL
RED'ZZE& v R
WHITE U S
BLACK W T

STRIP

GREEN MOTOR CASE
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DIMENSIONS ARE IN INCHES

BREAK ALL EDGES

.02 MAX
FILLETS AND ROUNDS .02 R MAX

SCHEM, CABLE, MOTOR POWER

TOLERANCE ON: Confidential Information of [PART NO.
ANGLES +1° RELTANCE MOTION CONTROL
A WIRE COLORS SHOWN ARE FOR CABLE FRACTIONS, +1,/64- | Bden Prairie. MN 55344 . 9401-1140
ASSEMBLIES SUPPLIED BY RELIANCE DECIMALS. XX£. 020 RELMNBEP SCALE  |DWG SIZE |  SHEET
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9101-2154

4.40 7 q1
(.8l (202.59.15]
1,00
_'l 125.41
l—1.00 CLEARANCE HOLES FOR 410 AIR
125.4) (H5) HOUNTING SCREWS. EXHAUST
- 1,05
126.6)
&5 {J\ |
0 L _
pre———
Electro-Crafl (1
RU- 1ol s
4 2| IO
o T
§ o [([© .
g ) (@
182
<
N
173 9 %
[348. .
» O |rs 1
4
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T || DETAIL A
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EE = —— T —
T
HOTES, ﬁ M] 400265| TM[REVISED COVER NOTCH|  __ B
1. ALLOM 2.00 {S0.B) CLEARANCE ABGVE 8 BELOM UNIT FOR AJR FLOW, AR INTAKE Ajnrg s RELEASED |vi-29-94)8C8
SEE DETAIL A REV| ECO [BY [REVISION DESCRIPYION| DATE  |CHKR
2. ALLOW 2,00 (50.8) CLEARANCE IN FRONT OF UN)T FOR CABLES. %éuum BT STOR PR 13
om’ﬁsm:m :u’no(s 1H_11-29-94] HC _11-29-94
BRTAX ALL FOGES .02 HAX DIAG, QUTLINE & HMOUNT ING
FILLETS AMD POLNOS 02 R HAX BRU-200, PAMJ
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" TR
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#10 (MS)
MTG HOLES (3)\

~—0.50
az2.72)

0.25
(6.3)

5.20
13

(120.8)

EE]

8.60
(218.4)

4.00

(101.6)

3.40 MIN

(86.3)

F 1T T T

[ T JL— Tt T 7F

[NCHES
(mm)

AlR
EXHAUST

P

|

P

AR INTAKE

NOTES

A FOR INTERNAL SHUNT RESISTOR,
JUMPER INSTALLED BETWEEN PINS 1 8 2 OF T782.
FOR EXTERNAL SHUNT RES]STOR.
REMOVE JUMPER INSTALLED BETWEEN PINS 1 & 2 OF TB2,
INSTALL WIRING AS SHOWN.

A 367 OF #14 AWG WIRE IS SUPPLIED WITH EXTERNAL SHUNT RESISTOR.
CUT TO LENGTH AS REOUIRED.

#6-32 STUD (NUT AND WASHER SUPPLIED) FOR CUSTOMER GROUNDING.

& 200 WATT CONTINUOUS, 6000 WATT PEAK.

EXTERNAL SHUNT
RESISTOR

4
BRU-200 DM-30
02000 PDM-30
CONNECTION DJAGRAM
A |21249/ TM RELEASED - .
REV| ECO |BY |REVISION DESCRIPTION| DATE | CHKR
Ess QTHERH EE §PE§ I3 EQ [UHAWR BY DATE DESTON TR ATt
DO NOT SCALE ORAWING ™  1-31-95 __ -

DIMENSIONS ARE JN INCHES
BREAK ALL EDGES .02 MAX
FJLLETS AND ROUNDS .02 R MAX
TOLERANCE ON:
ANGLES #1°*

DIAG, MTG & CONN, EXT
SHUNT, BRU-200/ 102000
Conficentiol Infornotion of [PART WU,

RELIANCE MOTION CONTROL
FRACTIONS, 21/64° Eden Proirie, HN 55344 g9101-1328
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14 ANG/2,5mm’

DM-30/PDM-30

L1 ,L2/N,@

12 AWG/4mm? f

fio\

HOT~~ POWER WIRES R.S.T,OND HOTOR POVER CONNECTOR INPUT POWED WIRES DRIVE MODULE INPUT CURRENT REOQUIREMENTS
T T i

o PoRER i o pa— oD BRUZIG TERHINALS | CORRENT: REGUIRERENT. B~ 1 (REPS A )
MOTOR  ¢ING CONNECTOR| RECOMMENDED A R ORIVE TERMI. (GAUGE /o) L1 AUX, L2/N AUX| 9’5 Amps AC ot 230 AC

CONTACT 5)ZE {)G(L”UEGRE/NmII‘n%E) 8 S {60° C COPPER ONLY)| T L2/N DM-10/PDM-10 10,0 _AMPS AC

(GAUGE /mn®) | gov¢ CoPPER OMLY) : T ML Sr % | 16 AWG/1 Smm’| AC AUXILIARY POWER |“'-t%/MiDH-20/POM-20] 1.0 AMPS AC
5-2005 INPUT (OPT ) ONAL) DF-30/PDM-30| 28,0 AMPS AC
50071 15 WG/, 20m? H-10/POH-10| L1 L2/ Q:_) 14 - NOTE: SLOW BLOW FUSES ARE REQUJRED TO ALLOW FOR |NRUSH
5-3007 | 16 AG/1.2am , 0 DH-10 LT LN AKG/2.Snm CURRENT DURING POMER INITIALIZATION AT THE MAIN

16 ANG/1. Smm AND AUXILIARY TERMINALS 11HE DELAY VERSTONS OF
20/POM-20| L1, L2/ @ 14 5t UL CLASS J,CLASS R OR EQUIVALENT FUSES ARE
DH-20/PDR-20| L1, L2/N AHG/2.Snm ACCEPTABLE, LOCAL REGULATIONS MUST 8E OBSERVED.

& DRIVE ENABLE INPUT MUST BE OPENED WHEN HAIN POMER |5 REMOVED AND AUXJLIARY POWER [S PRESENT, DR A DRIVE FAULT WILL OCCUR.
8. HMULTIPLE DRIVE MODULES MAY BE POVERED FAOM ONE TRANSFORMER OR OTHER AC SUPPLY SOURCE.
A AC LINE FILTER AND SHIELOED HOTOR CABLE ARE OPTJONAL. TO BE USED FOR JMPROVING THE DRIVE MODULES ELECTROMAGNETIC COMPATABILITY. THE AUX JNPUT HAS AN

INTERNAL FILTER. WIRING BETWEEN THE DRIVE MODULE AND FILTER SHOULD BE KEPT AS SHORT AS POSSIBLE. THE COHHON GROUND BUS BAR SHOULD 8F AS CLOSE
TO THE DRIVE AS PDSSIBLE.

WIRE SIZES ARE MINIHUM RECOMMENDED VALUES. THE REQUIREMENTS OF LOCAL REGULATIONS SHOULD BE OBSERAVED.

VN BY
™ 1-23-94

)
DO NOT SCALE DRAWING

TERMINAL STRIP ——
ACCEPTABLE WIRE RANGE DRI VE DRIVE
(GAUGE /nm? ) HODULE MODULE
22-10 ANG/0.5-6ma’
SUGGESTED REL | ANCE TOROUE ALL ERNINALS T o
TRANSFORMER 5125 |PART NUMBER & Qo ous Q o s
DM-30/PDM-30 | 3.0kVA | 0020-5097 | a .
E S
R 1
o JiN / H2 Y FUSE A\ &——]
0m e BLOCK (FTORD) %
FILIER L2/N L2/N
l HMOTOR PONER
l; Aux g S o o Ll aux CONNECTOR MAT)NG
L2/N AUX L2/H AU
=1 HOTOR POWER
EH B CONNECTOR
@ ] e | ) Femes
W-SERIES - SERIES D
HOTORS ORS
A FUSED DISCONNECT
OR CIRCUIT BREAKER
ISOLATION OR AUTO TRANSFORMER
SINGLE PHASE = COPTIONAL, NOT REQUIRED WHEN
AC L INE DES)REQ INPUT VOLTAGE 1S
50/60HzZ AVAJLABLE DIRECTLY FROM THE
LINE) COMMON GROUNDING COMHON GROUNDING
TRANSF ORMER POINT FOR AMPLIF)ER POINT FOR AMPLIFIER
(? CHASS)G SYSTEM (ONE PER AX15) SYSTEM (ONE PER AX1S)
I___L |
l [ )|
HACHINE COMMON
1% 'PROIIERCTIIN VE GROUNDING BUS BAR
NOTES EARTH TERMINAL
& HAY BE USED T0 KEEP LOGIC SECTION OF DRIVE MODULE SUPPLIES POKERED AFTER MAIN HOTOR SUPPLY 1S TURNED OFF AT LI, L2 TERHINALS
(EXAHPLE, TO RETAIN DIAGNOSTIC STATUS OF ORIVE HODULE AFTER L1, L2 POWER DOWN). WHEN USING A THREE PHASE SUPPLY CONNECT THE HAIN
AND AUXIL)ARY JNPUTS TO THE SAME PHASE.
A SUPPLY DJSCONNECT ING DEVICE IS REQUIRED FOR MAINTAINANCE & SAFETY, LOCAL REGULAT]ONS SHOULO BE OBSERVED. IN EUROPE, JF A GROUNDED NEUTRAL 1S USED INSTEAD
OF L2 OR L2/AUX, ONLY L1 MAY BE SWITCHED OR FUSED.
JUMPER INSTALLEO AT FACTORY FOR INTERNAL SHUNT, SEE DRAWING 9101-1328 FOR TERMINAL WIRING OF EXTERNAL SHUNT OPTION TERMINALS.
& TRANSFORHER S]ZES SHOWN ARE FOR NOST APPLJCATIONS, APPLICATIONS REOUIRING MAXIHUM PEAX TORQUE AT MAX)HUM MOTOR SPEED HAY REQUIRE A LARGER TRANSFORMER.
SECONDARY VOLTAGE MAY DROP (BASED ON TRANSFORMER LOAD REGULATION PERFORHMANCE) WHEN THE MOTOR DEL JVERS PEAK TORQUE. THIS DROP }N TRANSFORMER VOLTAGE WJLL
LIMIT HAX)MUM MOTOR SPEED WHILE PEAX TOROUE 1S REQUIRED. SEE ORAWING 8101-1057 FOR TRANSFORMER LOAD REGULATION OF RELIANCE MOTION CONTROL TRANSFORMER
0020-5097. A 21 244 TM
DRIVE RATED 100-240 VAC RMS,SINGLE PHASE INPUT VOLTAGE (230 VAC STANDARD) . RE LE ASE D
REV| ECO |BY|REVISION DESCRIPTION DATE CHKR
6. DO NOT DAISY CHAIN ORIVE MODULES, MAKE SEPARATE CONNECTIONS DJRECILY TO THE AC SUPPLY. oRTE FSTOH ERGY T

DIMENSIONS ARE IN INCHES
BREAX ALL EOGES .02 HAX
FILLETS AND ROUNDS .02 R MAX

DIAG,POWER W

IRING CONNECTJONS,

BRU-200/102000

TOLERANCE ON,
ANGLES 21*
FRACTIONS,21/64"

Confidontiol lnforngtion of
RELJANCE MOTION CONTROL
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1.

RS-232C/4¢2 K1T INSTALLATION [NSTRUCT|ONS

1. LOOSEN COVER SCREWS AND SLIDE COVER (E) OFF OF UNIT.

2. FASTEN BOARD (A) TO BOARD USING (4) SCRews (C).

3. PLUG 6-WIRE HARNESS (D) INTO CONNECTOR PE OF BOARD
AND INTO CONNECTOR P3 OF BOARD (B).

a. INSTALL COVER (E)

MATING COMMECTORS ARE PROVIDED IN THE RSG232C/422 KIT FOR CUSTOMER
CONNECTION TO HOST COMPUTER 8 ADDITIONAL BRU-200 DRIVE MODULES.

NOTES.

INSTRUCTIONS FOR CONNECTIONS TO P1 8 P2 ARE

MATERTAL BREAK ALL EDGES .02 MAX 70 BRU-200" PAMJ
SILKSCREENED ON THE RS-232C/422 ADAPTOR CARD. - e 1o AND ROUNDS .02 R MAx
OLERANCE ON: Confident tol Informotion of [PART NU.
-z ANGLES 21°* RELIANCE HOTJON CONTROL
FTNTSH FRACTIONS, 21,64~ | Edon Prairio, MN 55344 g9101-1330
. DECINALS.XXx2.020| RELIANCE STATE DWG STZE SREET
N __ xxx3.010| ELECTRICE] 1:2 C 1 of 1

BRU-200 DRIVE MODULE WlTH
RS-232C/422 OPTION

FRONT VIEW
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©

A
©

sy
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RIGHT SIDE VIEW

(COVER REMOVED)

@ ®
@ RG-232C/422
BOARD

* —]
% BRU-200 LOGIC BOARD

DIMENSIONS ARE IN INCHES

0§ EE
:EP2 ®
EP]
4
i f
] )
(4)
Al - |TM RELEASED -~ -
REV| ECO |BY |REVISION DESCRIPTION| DATE CHKR
NLESS OQTHER SE SPECIFIED DRV BT DRTE ESTON ENGR UATE
DO NOT SCALE DRANING ™ 2-13-95

DIAG, INSTALLATION, RS-232C/422




BRU-200 DRIVE MODULE WITH

PRO-SER _ KIT |NSTALLATION INSTRUCTIONS PRO-SERIES CONTROLLER OPTION
1. LOOSEN COVER SCREWS AND SLIDE COVER (H) OFF UNIT. FRONT VIEW RIGHT SIDE VIEW
(COVER REMOVED)
2. PLUG RIBEON CABLE (&) INTO CONNECTOR P16 OF BOARD () ]
AND INTO CONNECTOR P8 OF BOARD (B). =0 O
EectoCratt - Lp © iﬁ
3. FASTEN BOARD (B) TO BOARD (C) USING (4) SCREWS (D) AND (4) LOCK wasHERs (J).(BRUZ00
4. PLUG JUMPER CONNECTOR (G) INTO CONNECTOR P2 OF BOARD (C). "@1 {g % @ BRU-200 LOGIC BOARD
S. INSTALL COVER (H) I(Jl | /@
MATING CONNECTORS ARE PROVIDED IN THE PRO-SERIES KIT FOR CUSTOMER —
CONNECT[ON TO PRO-SERIES CONTROLLER BOARD CONNECTORS P1, P2, P3, PS.
]
MATING CONNECTORS ARE PROVIDED W|TH THE BRU-200 FOR CUSTOMER CONNECTION il
70 BRU-200 LOGIC BOARD CONNECTORS P4, PS, P6. | ®
PRO-SERIES
CONTROLLER
BOARD
1L H
i )
i<}
H
il
E J Pa| P
H
&,
P %
Al
. 4
JET—T—®
0 H] P
[ , ®
oL
/N3
Al __ |TM RELEASED -
REV| ECO |BY|REVISION DESCRIPTION DATE CHKR
NOTESx [ ESS Q’ EBN ﬁE SPECIFlEQ IFAUN BY [ N13 UESTCN TRGH DATE
[AASANeRS RN DO NOT SCALE DRAWING - -
DIMENSIONS ARE IN INCHES TM 2-13-35 == ==
MATERTAL BREAK ALL EDGES .02 MAX DIAG, INSTALLATION, PRO-SERIES
gjg Lock wASHERS (J) ARE USED ON PRO-XSO & PRO-XSOB ONLY. FILLETS AND ROUNDS .02 R MAX|  K17/BRU-200 DRIVE MOD.
T TOLERANCE ON. Confidentiol Information of PART WU,
ANGLES 11 REL/ANCE HOTION CONTROL
FTNTSH FRACTIONG,41/64° | Eden Proirie, HN 55344 g9101-1331
- OECIMALS.Xx+.020| RELIANCE STATE DWGSTZE SREET
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Appendix A -Getting Started With the Tandy 102 Terminal

APPENDIX A - Getting Started With the Tandy 102 Terminal

The following procedure outlines the steps required to establish BRU-Series drive communications using
the Tandy 102. Refer to the Tandy 102 owners manual for switch locations and initial power up
instructions.

1.) After powering up the Tandy 102, press function key F8 to bring the main menu to
~ the screen.
2)) Move the program selector using the arrow keys or the space bar to the

"TELCOM" program and press [ENTER]. The telecommunications program will be
executed which allows the Tandy 102 to communicate to the BRU-Series drive.

3.) The top line of the screen is the status code which indicates the TELCOM
commupnication parameters (for example, "M7[1D,10 pps"). This code must be
changed before the Tandy 102 will talk to the BRU-Series drive. To change the
code, press function key F3. The "STAT" prompt will be displayed beside
"TELCOM.*

4)) Type "88N1E" and press [ENTER]. The communications parameters are how set
to the required values. For an explanation of this code refer to the Tandy 102
owners manual.

5.) Select terminal mode by pressing function key F4.

6.) Terminal mode functions are displayed on the bottom line of the screen. The word
“FULL" (full duplex) should be displayed above [4]. If "HALF" (half duplex is
displayed, press function key F4 to change to "FULL".

7.) Connect the RS-232 interface cable (9097-1040-010) between the Tandy 102 and
the BRU-Series drive. Press <ESC> and the Tandy is ready to communicate with
the BRU-Series drive.
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Appendix B - User Terminal Communication Codes

APPENDIX B - User Terminal Communication Codes

ASCII Control Keys Received By BRU-Series drive

Key Hex Value
‘Backspace © 08
Carriage Return 0D
XON 11
XOFF 13
ESC 1B

Other Controls Received By BRU-Series drive

Key Hex Value
Up Arrow 1E
Down Arrow 1F
Left Arrow 1D
Right Arrow 1C

Escape Codes Sent to Terminal By BRU-Series drive

Escape Code Hex Value Description

ESCJ 1B,4A Erase to end of screen

ESCP 1B,50 Turn cursor on

ESCQ 1B,51 Turn cursor off

ESCU 1B,55 Clear system line (Tandy
102)

ESCYr.c 1B,59,r,c Position Cursor row, column

ESCp 1B,70 Enter reverse video

ESCq 1B,71 Exit reverse video

ESCH 1B,48 Move cursor (move to top
left corner)

Other Codes Sent to Terminal By BRU-Series drive

Key Hex Value
Backspace 08
Linefeed 0A
Carriage Return oD
Bell 07

BRU-200/BRU-500 Brushless Drives Instruction Manual 61



Appendix C - Getting Started With an IBC PC Terminal

APPENDIX C Getting Started With an IBC PC Terminal
Communication Using EC COMM

Connect cable from the BRU-Series drive serial port (P6) to the PC according to the following
pinout:

BRU P& PC (9 Pin) PC (25 Pin)
1T XMT e 2RXD .ot 3 RXD
3 Signal GND ...l W5 GND s 7 GND
S5RCV- .t R IN 4 © O RN 2TXD

* Correct pin numbers depend on RS-422 board being used

2.

3.

Invoke EC COMM--type 'ECC’ (for a monochrome monitor, type 'ECC /b’)

EC COMM will look for a file called ECC.CFG in the current directory to load parameters from; if
there is no ECC.CFG file, one will be created and default parameters will be used:

Baud rate: 9600 BRU emulation
Parity: none Color monitor
Data bits: 8 Full Duplex
Stop bits 1 No LF after CR
Comi1

Parameters may be changed and then stored using the 'Alt S’ command; for example, to save the
monochrome monitor setting, use the /b’ command tail shown in 2 above, then press "Alt $’ once
in EC COMM--when ECC is invoked again, the screen will be in monochrome rather than color; to
return EC COMM to the default parameters, delete the ECC.CFG file.

Press 'Alt P’ to set the communication parameters:
BAUD 89600 (or match baud rate of BRU-Series drive)
PARITY NONE

DATABITS 8

STOP BIT 1

Select correct COM port

If communicating with a BRU-Series drive, select BRU; if communicating with a PRO-Series
Controller, the terminal emulation may be set to either BRU or ANSI

Press [ESC] to establish communication
Press ’ALT H’ for the Help screen

Press "Alt F4' to return to DOS temporarily (DOS shell); once in the DOS shell type "EXIT’ to return
to EC COMM

To exit EC COMM, press "Alt X'
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Appendix D - Communication Problems and Possible Cures

APPENDIX D Communication Problems and Possible Cures

No Communications Between BRU and Serial Terminal

1.

Check jumpers P11-13 for the correct communications mode: RS-232 or RS-422; (factory default
setting is RS-232) refer to Figure 5-2 for correct settings.

Check baud-rate, parity, data, and number of stop bits settings on serial terminal (see Section
5.2.3).

Press Ctri-Q {(send XON).

if using a Tandy, press Shift-Break (Tandy may be locked up--this will clear it).

Make sure that the terminal ground and the BRU-Series ground are referenced to the same point.
if using a PC for communication, make sure that the correct COM port is selected.

If using a PC with a serial mouse, the mouse driver software may be causing a conflict with the
serial port (it may be necessary to disable the mouse driver and then reboot the computer).

If using EC COMM, make sure that the BRU emulation mode is selected.
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