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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 |-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 multi-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.

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 medule (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 ina
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 II - 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 Signal + 10 VDC (13.3k Ohms impedance)
Input Range
Ambient Temp. 32°-122°F (0°-50°C)
Weight 24.2 1bs (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)

[l
(2]

peak value of sine wave per phase

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.
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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

{325 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 26.21bs (11.9 kg)

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

Nodel §-2003 | S~2005 | S-3007 | S~3046 | 5~4030 | 5-4050 | S~4075 | S-6400 | S-6200 | $~6300 | s-a350 §-8500
Stall

Torque 27 | 5.0 | 7.0 20 30 0 80 200 | 200 | 325 | s3s0 | aso
{1b~in)
) 0.30 | 0.56 | 079 | 2.26 | 3.30 | 6.78 | 10.2 | 24.3 | 22.5 | 35.7 | 33.5 | so.e
Specdw
from) 6000 | 5000 | S000 | 5000 | 4000 | 4000 | 3000 | 3000 | 3000 | 3000 | 2000 | 2000
]
o || 497 | 107 | 25 | 25 | 44 | 44| 67 | 60 | 58 | 5.2 | 7.6 | 8.2
(Na/A) 0.43 | 0.143 | 0.28 | 0.28 | o.50 | 0.50 | 0.76 | 0.68 | 0.65 | 0.70 | 0.85 | 0.8
5
v ,k":m 16 16 34 34 50 ) 80 8 80 85 104 | 142
7]
ohas) 7.3 | 26 | 6.6 | 1.3 | 2.6 | 0.8 | 0.5 | 0.4 | 0.48 | 0.22 | 0.43 | 0.0
W
“’;ﬂ 9.7 | 44 | 420 | 3.4 | 9.0 | 3.3 | 5.4 | 44 | 22 | 1.2 | 25 | 2.4

J
{1b~3n-32) [10.00007{ 0.00043{0.00027|0.00072| 0.0022 | 0.0044 | 0.006 0.042 | 0.024 | 0.030 | 0,056 | 0.083

kg-a2) .OOOOOBi0.000MSL0.0000S 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~200 | DM—150 | DM-100 | DM=~450
BRU~200 DM-40 | DM-10 | DM-40 | DM-20 | DM-20 | DM-30 | DM-30 — — — — —_

[1] maximum continuous operating speed
2] peak amps of per phase sine wave

[3] peak volts of line to line sine wave

4] phase to phase

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

[1
[2]
[3]
[4]
[s]

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

Model F-4030 | F-4050 | F~4075 | F-5100 | F-6200 | F-6300
Stall
T kc¢] 1] &2 118 175 245
(b-in
(. 3.5 5.8 9.3 13.0 18.8 27.8
[<2]
m 4000 4000 3000 3000 3000 3000

[~
Ke 8 | 48 | 65 | 53 | 62 | &5

(WIn/A
O/ 0.54 0.54 0.73 0.7 0.70

O/krpmd

Cobmsd 2.24 | 0.88 | 0.98 | 0.51 | 0.26 | 0.18
L (<]
w0 5.8 | 3.3 | 3.4 3.3 1.7 1.1
J
Cl~1n522]| 0.008 | 0.019 | 0.029 | 0.057 | 0.035 | 0.144
tg-22) |l 0.001 | 0.0021 | 0.0032 | 00054 | 0.0107 | 0.0182
BRU-500 || Di-25 | DM-50 | DM-50 | DM-50 | DM-100 | DM-100
BRU~200 || Di-20 | DM-30 | DM-30 | ___ — —

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

: Rotor
Cont. 30 Min. Base Max. . . ,
Model | Power | Rating | Speed Speed I’?e_r;’tzx /a Lle }%’;t P?P d’uVLe
KW/HP | KkW/HP RPM RPM g g/lbs | Module
Lb=in-g?
I-5300 0.031/
TEAD,,,| 5-5/7-4 |7-5/10.0| 1500 6000 | 5 opg | 70/154 | DM-100
1-6600 0.073/ '
TEAQ,, 11/14.7 | 15720 1500 6000 0.g45 | 1087238 | pM~150x

]

totally enclosed air over (TEAQ)
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2.6 Encoder Specifications

Motor Type |-Series S-Series F-Series

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

Supply 5VDC 5 VDC (190mA DC max) 5 VDC (245mA DC max)
Line Driver 261831 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 2001bs 3251bs

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

DM-10

DM-20

DM-30

3 kVA Transformer (1 Phase)
DM-25

DM-50

DM-100

DM-150

DM-150X

PSM-50

PSM-125

3 kVA transformer (3 Phase)
6 kVA transformer (3 Phase)
12 kVA transformer (3 Phase)

18 kVA transformer (3 Phase)

Maximum Watts Loss

50 + dissipative shunt
100 + dissipative shunt

- 180 - +dissipative shunt

350
120
180
275
300
350
110+ dissipative shunt
240 + dissipative shunt
350
600
950

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 following

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 (ft<). 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.

BRU-200/BRU-500 Brushiess Drives Instruction Manual 9




Installation

SECTION 1l - 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 installation 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
turned off. Absolute positioning with PRO-Series controller 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 modules 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 singie auxiliary AC source
for drives 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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Installation

5-3000
MOTOR ENCODER CONNECTOR

PIN SIGNAL L= '
A A+ 1 i a—————me  H.
B ‘_ - — T ———————
[ 3~ —

§ + [ =

‘ -

6 | ENCODER CASE

H ABS

J +5VDC

K +5VDC

L COM

M COM - -

o AL B 5-4000, 5-6000, S5-8000

P BALL €

R 75+

S 75~

T HALL A

® -1 =
MOTOR POWER CONNECTOR

PIN SIGNAL

A R

B S

C T 'A'Q——.é

D MOTOR CASE

MOTOR BRAKE CONNECTOR (OPTIOND

NOTES:

PIN SIENAL
A BR+
B BR- A
CONNECTOR PART NUMBERS
e HOTOR CONNECTORS |  MOTOR MATING CONNECTORS /\
MS TYPE MS TYPE RELIANCE PART NO.
Q@) encooer
CONNECTOR M53102R20-29P MS3108F20-29S 9101-0328
ALL S-SERIES MOTORS
(OR
CONNECTOR
§-2000, S-3000 HS3102R16-4P MS3106F18-45 91010325
5-4000 MS3102R20-4P MS3106F20~45 9101-0326
$-5000 MS3102R24-22P MS3106F24-225 9101-0327
5-8000 MS3102R32-17P MS3106F32-175 91010328
O3
CONNECTOR MS3102R125-3P MS3106F125~3S 9101-0330
ALL S-SERIES noroas{

A MS3106F TYPE MOTOR MATING CONNECTORS
RELIANCE PART NUMBER LISTED
CLAMP TYPE CONNECTOR BACK

A BRAKE: SEE FIGURE 9-2 FOR BRAKE VOLTAGE. THE DC BRAKE VOLTAGE MAY BE APPLIED EITHER POLARITY
STHE BRAKE PONER SUPPLY 1S NOT AVAILABLE FRON THE BRU-SERIES DRIVE. BRAKE POWER MUST BE PRO

A SHAFT ROTATION: THE MOTOR SHAFT ROTATES CW VIEWING DIRECTION “A” SHOWN, WHEN A POSITIVE VOLTAGE
1S 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.

ARE AVAILABLE FROM RELIANCE MOTION CONTROL BY ORDERING THE
. THESE CONNECTORS ARE STRAIGHT CABLE EXIT TYPE, AND HAVE A CABLE

viDED

Figure 3-1 S-Series Motor Connections
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@
MOTOR ENCODER CONNECTOR

PIN

~oinlolzix|rixlclx|o]nmiolojo]s

MOTOR POWER CONNECTOR

PIN

SIGNAL

A

S

T

[=11g]1

MOTOR CASE

F-SERIES MOTORS

MOTOR BRAKE CONNECTOR (OPTION)

PIN STGNAL
A BR
CONNECTOR PART NUMBERS
e HOTOR COMNECTORS |  MOTOR MATING CONNECTORS  /p\
¥S TYPE ¥S TYPE RELIANCE PART NO.
@ EnconER
CONNECTOR HS3402R20-29P MS3106F20-29S 9101-0329
ALL F~SERIES MOTORS
® e
CONNECTOR
F-4000 MS3102R20-4P MS3106F20-45 9104-0325
F-6000 NS3102R24-22P NS3106F24~225 9401-0327
OF
CONNECTOR MS3102R125-3P MS33$06F125-3S 9301~0330
ALL F-SERIES MOTORS
NOTES:

A MS3106F TYPE MOTOR MATING CONNECTORS ARE AVAILABLE FROM RELIANCE MOTION CONTROL BY ORDERING THE
RELIANCE PART NUMBER LISTED. THESE CONNECTORS ARE STRAISHT 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.
Bmmuggﬂ P?HER SUPPLY IS NOT AVAILABLE FROM THE BRU-SERIES DRIVE. BRAKE POWER MUST BE PROVIDED

A SHAFT ROTAION: THE MOTOR SHAFT ROTATES CW VIEWING DIRECTION "A® SHOWN, WHEN A POSITIVE VOLTAGE IS
APPLIED AT DRIVE MODULE CONNECTOR P2, PIN 4 {vCs+) WITH RESPECT TO PIN 3 (VCS-).

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

Figure 3-2 F-Series Motor Connections
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I-5300, I-6600 MOTORS
MOTOR ENCODER CONNECTOR
PIN SIGNAL
+5VDC TERMINAL BAX
CoM
B+
2 B
A A\ {
A+
[+
8 - B
9 SROUND
10 -
1 -
3 - = - - B e
[ 13 -
14 -
35 TS+
16 Ts- -
MOTOR POWER TERMINAL STRIP L
[ TERMINAL STENAL
v 5
v R
W T TERMINAL BOX LAYOUT (TOP VIEW)
E WOTOR CASE

FAN POWER TERMINAL STRIP
TERMINAL SISNAL

- FAN POWER A

MOTOR CASE

FEeE | o
u/zmcum—/"L @

M5 THREAD FOR I—ssoo—l’/
W742.5am MAX LUS DIA
N6 THREAD FOR THREAD DIA W/8mm MAX LUS DIA

1-5600
H/ 473w MAX LUS DIA

Lk

=)
e ETe;

4

®

® ENCODER CONNECTOR PART NUMBERS

NOTOR ENCODER CONNECTOR IMOTOR ENCODER MATING CONNECTOR A
CONNECTOR TYPE CONNECTOR TYPE | RELIANCE PART NO.
AWP 1-480439-0 AP 1-480438~0
CONNECTOR WITH SOCKET | CONNECTOR AND AMP 9104-0331
CONTACTS 60647-5 c:zém PIN
CONT S

NOTES:
A THE MOTOR ENCODER MATING CONNECTOR (INCLUDINS CRIMP PIN CONTACTS) IS PROVIDED WITH THE MOTOR.

FAN POWER REGUIREMENT: 230 VAC AMS, 50/60 Hz, 2.0/0.85 AMPS AC RMS. {THE FAN POWER SUPPLY IS NOT
AVAILABLE FROM THE DRIVE. FAN POWER MUST BE PROVIDED BY THE USER.)

& 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) T eeereereenmrernasasesnesssanses +5VDC
6 Shield
L SO RCV-
4 RCV+ (RS-422 Only)
E TRV Common
2 XMT+ (RS-422 Only)
T orrresremeresnsesensensssenens XMT-
P5 (Monitor) ..8 - 15VDC (Not for external use)
7 + 15 VDC (Not for external use)
6 Shield
5 Common
4 External Current Limit Input
3 Programmabie Monitor Output
2 MVO (Motor Velocity Output)
1 MCO (Motor Current Output)
P4 (Encoder In) 14 TS - (Motor thermal switch)
13 TS+ (Motor thermal switch)
12t Common
) i [OOSR +5VDC
10 Shield
9 .ABS (Absolute Encoder)
8 I-
7 I+
6 . B-
L T OTOUPURTIRION B+
Brrcreenrnsnrserenerenas A-
3 A+
2nieertrsenreressressensanans Common
1 . +5VDC
P3 (Encoder Out) . 2 Shield
Boeerrcrerereresenresanrerinnens I-
Brreerrerasseessnresnsseereane I+
SO OTO OO B-
HC JT SRR B+
2ot etets s nanas A-
1 A+
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Interface Circuitry

Connector Pin # Signal Name

P2 {1/0) . 10 vrtesnensecrens +24VDC
L= JOSVOUOTOUUPTI OUT - (Drive running)
OO OouT+
7 eeeeeerreneesesesesariennssninns +24 VDC Common
Bt reene RST- (Reset)
L T ..RST+
Goeieeetenaenaens RAC- (Reverse amplifier clamp)
< JEOO O RAC+
2.t rrre s saeanas FAC- (Forward amplifier clamp)
T rrrreenresesreseereneeeraneas FAC+

P1 (Controller) ......cccvecvrurenee S. reneeeene Shield
= SO +24VDC
7 88O - (Drive ready to run)
1= TSR SSO+
< SOOI +24 VDC Common
Gt VCS+ (Velocity command signal)
Bertereertrrasenreetrierenrenns VCS -
2t reeeerennsaereenee Enable -
1 Enable+

P7 Interal connector for interfacing to any DM option card (such as PRO-Series controller 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............... P8 ...Input/ Refer to Section X
Output drawing 9101-0136
-15 VDC...oouevernae P5-8.eceeereerrereeenne Output.....ccceeeveeeirerenen NOT FOR EXTERNAL
+15VDC........oe... P5-7 USE
Shield...cccoveceeeerrenene. P56 Shield.....cccceeverreneeenen Connected to chassis ground

internal to DM.

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

DM.
External Current....P54.........oeeeevvreennene INPUL.co.eecieneeerer e 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.

16

BRU-200/BRU-500 Brushless Drives Instruction Manual




Interface Circuitry

Signal and Connector Signal Type Specification

Programmable........ P5-3.cenineererennenns OUtpUL...cticcecnnceeen + 0-10 VDC signal

Monitor representing the output

' variable which is selected

using the serial terminal.
See Monitor Information in
Section 5.2.3.2.2.

MVO. . P5-2...ee. OUtPUL.....ceeerrreecnrreenns 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.

MCO. P51 uierrececransaneane OUIPUL...cocrreneereeneeceene 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 | Torg. Signalis +
for current applied to drive the
motor shaft clockwise facing
drive end of motor.

*Encoder in............ o O INPUL....oeeceeereecaereneeneens Power supply and signal
connections for motor
absolute encoder, incremental
encoder and thermostat. All
P4 connections to motor are
required. See drawing 9101-0140.

Encoder Out........... | 2 TR Output......coceveveveereeserans A+, A-, B+,B- 1+, 1-
incremental encoder sighals
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.

+24VDC..........c.c.... P2-10..iccieinnnne QutpUt.....cceerecrrereeeeenn 26+ 2 VDC supply available
for external use. 0.5 Amp
max. output (from P2-10 and
P1-8 combined).
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Interface Circuitry

Signal and Connector Signal Type

OUT+ P2-8 QUIPUL..oeecccemenriaene
[0 1 S P2-9

+24 VDC Com........ P2-7 CommoON......covveeerneenens
RST+ ....... P2-5 [4161F 1 AOVRRUOR
215 RO P2-6

*RAC- P24.. .Input

bl =7 Yo P2-3

*FAC- P2-2 INPUL.ceoverreenneerenesrenee
bl =7 -V O P2-1

Shield....... P19 Shield

+24VDC P1-8 OUIPUL...reveeeeeeeccnaens
SSO+ P1-6 OULPUL.....ceeeeeearesemscns
(3151 0 S P1-7

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
24VDC.

Common return for +24 VDC
supply. +24 VDC Com s
floating 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 fauilt indications.

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

Forward Ampilifier Clamp:
Connecting these pins allows
motion in the forward direction (CW
motor shaft 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 Signal Type Specification
+24VDC Com......... P15.ieeemeereenrennes COMMON..ceererrenrarennne Common retumn for +24VDC

supply. +24VDC Com is
floating and not connected to
chassis ground internal to
DM. May be connected to

chassis ground of external
equipment.
*VCS+.. P14 Input + 10 VDC input command
VS P13 signal range with 13.3k

Ohms impedance. Absolute max
input signal range is+ 12

VDC. + voltage applied to

P14 with respect to P1-3

results in CW motor shaft
rotation facing drive end of

motor.
*Enable+ ....cooeveene Pl Input.....ovinereene Connecting these two pins
*Enable-....cccemmeee P1-2 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 1 Status-
D eeeetrernresennestanneanas Status+
3 PSM Enable-
Booeeeeiresnenreersnessanes PSM Enabie+

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

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

Signal and Connector Signal Type Specification
Status+ P1-2 OUtPUL...cerrecrreerencnrne -Normally open relay
Status-.......oovvemeenee P1-1 -24VDC 04 A

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

Enable+...cccconieemne. 2 B SO 12721011 & ) (OOO—— -Opto-coupler input
Enable-......ccocvnevnennn. P1-3 -1.5k Ohms
. -16 mA & 6maA) turn-on
current

- 1] 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 turned on.
With the opto-coupler off, the PSM DC bus is turned 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 voltage 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. [f 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. Install 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)

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 ali 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 voltage (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

5.2.3.23).

5.1.2 Initial 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 voltage then tum power off and reconnect the wires to terminals
L1, L2/N (and terminals L1 AUX, L2/N AUX, if used).

With incoming power still off, disconnect motor leads from DM terminals R, S, and T. Verify with
an ohmmeter.that 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 cbserve 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 fan is operating by checking that air is coming out of the top of the
DM near the mount plate.

8) 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).

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
tumn CW then check that motor power wires and encoder wires are connected to the DM properiy.

13.) Now that the system installation is verified, return the current limit to a value to suit the application.
The final current limit value shouid 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 cne jumper, W1, that is used to activate or deactivate the use of an external 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 external 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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D
3 [34—DIAGNOSTIC
5 INDICATOR
LIGHTS
POWER SUPPLY MODULE
PC BOARD .
(COMPONENT SIDE)
o Bl l: INTERFACE
&5 s CONNECTOR
—

JUMPER SETTING SELECTS:

SHORTING JUMPER ACROSS EXTERNAL ENABLE INPUT IS SELECTED.

TOP 2 PINS (POSITION A) 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 EXTERNAL ENABLE INPUT 1S DE-ACTIVATED.
BOTTOM 2 PINS (POSITION B)| POWER SUPPLY MODULE 1S ENABLED WHENEVER
(STANDARD SETTING) INPUT POWER IS APPLIED AND NO POWER
SUPPLY MODULE FAULT CONDITIONS ARE .

DETECTED.

Figure 5-1 PSM Jumper Locations
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BRU-200 DRIVE MODULE
LOSIC PC BOARD

(COMPONENT SIDD

FUSE: ‘i>n::nm
DIAGNOSTIC INDICATOR LISHTS— § l
Q

PERSONALITY MODULE (PM) —=5 U12 |
P10

Eearn

P12

BPH

P13

BRU-500 DRIVE MODULE
LOGIC PC BOARD
(COMPONENT SIDE)

JUMPER
ACROSS
PINS | SELECTS:
pg |12 /\| PM IS RAM OR EPROM
2-3 PM IS EE PROM
p1o 172 /\| PM PARAMETERS CAN NOT BE CHANGED
2-3 PM PARAMETERS CAN BE CHANGED
p11 | 1-2 | RS422 (HOST MODE) SERIAL INPUT AT P6
2-3 /\| RS232 SERIAL INPUT AT PE
p12 | 1-2 RS422 (HOST MODE) SERIAL OUTPUT AT P6
2-3 /\| RS232 SERIAL OUTPUT AT P6
P13 | 1-2 /A\| RS232 SERIAL OUTPUT AT P6
/A | 2-3 RS422 (HOST MODE) SERIAL OUTPUT AT P§
12 FOTOR OVERTEMPERATURE SWITCH A
P14 IS_NOT MONITORED
5.3 /\| MOTOR OVERTEMPERATURE SWITCH
IS MONITORED
prs 172 /\| INTERNAL TORQUE COMMAND
2-3 EXTERNAL TORQUE COMMAND /{\
NOTES:
/\ DENOTES STANDARD JUMPER SETTING.
/2 SEE SECTION X DRAWING NO. $101-0136.
/3\ CAUTION: RUNNING MOTOR WITH J14

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

B>

Figure 5-2 DM Jumper and Personality Module Locations

USED ONLY WHEN SPECIFIED FGR OPTION CARD.
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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 teast-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 Operating 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 (8101-1095-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 tumns 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 pressing the <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 8107-1035-010
PERSONALITY MODULE PMOZ0BS54030PH-0 -002

- To enter terminal mode hit ESC key
- <CR> “carriage return” s the same
as the <ENTER> or <RETURN> key.

- ESCope key restores previous data

when data entry errors occur.

Figure 5-3 Serial Terminal HELP PAGE

SOFTWARE IDENTIFICATION EXAMPLE
8101-1085-010

—LSOFTWARE RELEASE LEVEL
PART NUMBER ASSIGNED TO SOFTWARE

PERSONALITY MODULE IDENTIFICATION EXAMPLE

PM025A54030PH-0-002

l——PERSONALI TY MODULE RELEASE LEVEL
(LAST 3 DIGITS OF PERSONALITY MODULE PART NUMBER)

PERSONALITY MODULE MODEL NUMBER
(REFER TO FIGURE S8-1)

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
//%Qe/ | Electro-Craft = =
Brushless Drive
A%%i// Copyright 1331
7
MON-1 Torq Press <P> to page
Press <ESC> to refresh.

Figure 5-5 Serial Terminal STATUS PAGE

-
%;ZA%WA, *EXCESSIVE CURRENT ERRORX
ﬁ PROBLEM: Average current re-

%%A”WMQ/ quired exceeds rated current.
// PROBABLE CAUSES: Excessive

/’;x; motor Load; Encoder or
MON- orq motor connection problem.

@Z%%%%%%Z%ZZ REMEDY: Chk causes, repainr

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 availabie 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 '1 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 clamped to 8 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 voitage at the programmable monitor test point or at the monitor output. The variables which can
be monitored are:

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

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

1 Ave - Displays the average value of | Torg in units of AMPS. | Ave prevents the drive from
exceeding the current rating. The average value is computed by passing | Torqg 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 should 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. :

| 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 fault
occurs at either time; then the drive is disabled; 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 fault,
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 follows:

<P> - page command. Turnto 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 383.9 RPM/V | P GAIN 100
Offset 0.0000 Vl [ GAIN 20
Peak 1 24.8 AMPI D GAIN 0
Overspeed 4533 RPM  Mode (1) : Velocity
Filter B 300 Hz!lMonitor—1 Torg

U-Cursor Up, <ENTER>-Cursor Down
P-Next Page, R-Reset Setup, S5-5ave 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 I 24.8 AMPI
Overspeed 453939 RPM  Mode (2) : Torque

Filter BW 300 k&»{Monitop—I Torq

U-Cursor Up, <ENTER>-Cursor Down
P-Next Page, R-Reset Setup, S5-Save 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 I 24.8 AMPI D GAIN 0,
Overspeed 4539 RPM Mode (3) : Tune
Filter BW 300 Hz !Monitor~1 Torg

U-Cursor Up, <ENTER>-Cursor Down
P-Next Page, R-Reset Setup, S-3Save 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 AMPI D GAIN 0

Overspeed 4599 RPM | Mode (4) : Auto Tune
Filter BW 300 Hz¥ Monitor—1 Torqg

U-Cursor Up, <ENTER>-Cursor Down
P-Next Page, R-Reset Setup, S-5Save 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 data is 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.). Under 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 displayed
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 Sétup 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> -Tum 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 102) - 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’, ’l 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 will 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.

Ofiset - (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 9101-0139 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 autotune. If the Dist variable is set to O 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
{o 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 pulses 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). .

1 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 & 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 givena
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 halt.

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.

36

BRU-200/BRU-500 Brushless Drives Instruction Manual




Start-Up and Adjustments

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 haft-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. Itcanbea 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 defauit values upon entering auto-tune mode which should be sufficient for most

loads.

“The 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 certain
conditions where erroneous values 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 loperating 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.
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4.) Press <P> to tumn 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 §-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 essentially 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
1 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.
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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:

Fac— ‘L |

_ Scaling ! - l l . l » l
- YOG 4 CLAMP | FILTER - Limit I.Torq
oits) | LU=p/V Unps)
External A l
Current
Limlt e e e — — e ——_———— — ———

Tune Mode

Figure 5-11 Control Block Diagrams of Operating Modes
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1)

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 tum 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 should 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 | sefting 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 dces 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.)

18.)

19.)

20.)
21)

22)

23)

24.)

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.

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

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.

Reduce Filter BW until the overshoot begins to increase.

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

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

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 rattie

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 Torq

Tach response in Tune Mode

-

time

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).

F1 | I o—oR
dps PERSONALITY g s
g] MODULE  (PM) ~~—_§
ORIENTATION—""|"fe=m s
e K58 P10
Ex3P10 P10—"|
WRITE PROTECT
JUMPER
BRU-200 DRIVE MODULE BRU-500 DRIVE MODULE
LOSIC PC BOARD LOGIC PC BOARD
(COMPONENT S1DEY (COMPONENT SI1DE)

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.

#* 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 simple field replacement.-The DM-personality-module "transfers” all information
and adjustment parameters to the replacement module.

BRU-Series drive maintenance is virtually unnecessary. The pﬁhaw 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 Onli

LED Label LED Color Description
PHASE LOSS ......ccoeevveeeen Red..eeveceeceens Off = OK

On = Loss of one phase of incoming AC power

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

'DISABLED Red : Off = Not disabled

On = DC bus disabled from external enable input

PSM READY .....oeveeeverecee Green... . eeceernnees 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 voltages 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

T erereeessssaes e saesasenen Green......cccecvnninnne Off = Loss of one or more logic
supplies or external reset
pins connected.

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

234 .ceeernienenns Red e Off = No fault
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LED Label ' LED Color Description

R, Red...cveeinriecncnnns On = DC bus overvoltage or
Heatsink Overtemperature or
Logic power supply
undervoltage
3 . .Red... On = Short Circuit Overcurrent or
-+~ Excessive Average Current
4 o Red i On = Motor Overspeed
3.4 .Red.. On = Motor overtemperature
2,4... Red . On =Power-Up Diagnostic Fauilt,
. Watchdog timeout (CPU OK)
2,34.. .. Blink During power-up, LEDs should
Red tum 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 onand 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:

1.) Motor Over Temperature

2) Heat Sink Over Temperature
3.) Over Voltage Fault

4) Under Voltage Fault

5.) Motor Short Circuit Fault

6.) Excessive Current Error

7.) Personality Check Error

8) Over Speed Error

9) - ResetError

10) Watch Dog Time-Out Etror

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

The PRO-Series single axis controlier 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 90987-1127 (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 8101-0236).
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 Pt AUXILIARY
CARD
I ENCODER
} FEEDBACK
z-ssmss’ E GEAR OR BELT DRIVEN
SPINDLE
MOTOR
'l SPINDLE AUTOMATIC
> TOOL
5 = | CHANGER
TOOL
L_\MAGNETIC
— ELEMENT
L
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 diffefential 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 spindle 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 spindie 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 Contro! Station

i ——NELOCITY CoMmD——y 43

2— - orves s GCV —42
®

3

P - SYSTEM COMMAND 14
4—————B / / ./ @) —100%
DISASLE %

5 ——40

SYSTEM MONITOR -
¥CO
5 g
BRU" TION
7 ~ 8

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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6.)

7.)

8)

9)

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 Output (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 $SO 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, MVQ, 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)
)

wn
J101 o

pl

{P101
BRU-SERIES
CONTROL STATION

N,

P/N 8101-0200

1 1)

J1
P1

CABLE ASSY P/N 38101-0202-010
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 multiple 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 VIIi - 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 locad. 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. Thisisa+10
Voit 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 Voit 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

COUPLING BELT L —

A) Torque sharing with motors rotating in same direction

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

=1

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 enabile line for safety.

8.1.2.2 Unequal Torque 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. I 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 $SO 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
result.

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 complete 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
1o 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 lcok at torque, and enable 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 results 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 P1-4fyes.
p1-3

Pi-i EN+
CON?&_L P1=-2 EN-
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P5-1 MCO
P5-5 CoM

SLAVE DRIVE
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P1-3l s
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P1-2|

NOTE: CABLING MAY BE SIMPLIFIED P1-6| o504
IF 550 MONITORING AND
ENABLE [ORTC T8 THPLEMENTED P1=7| asp
IN THE CONTROLLER. -

P5-1 MCO
P5-5 coM

SLAVE DRIVE
P1-4[yne,
P1=3}yrs.

P1-1 EN+
EN-
550+
550-
MCO
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Figure 8-2 Recommended Wiring for Torque Sharing
when Motors Rotate in Same Direction
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CONTROLLER
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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 ... PSM-50 Power Supply Module
9101-3001 ...t PSM-125 Power Supply Module
9101-0120 ... e PSM-AUX
9101-1076 .....ooeeev e cecreveeereesnnn. 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 ... 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 .o DM-10 Drive Module

9101-1302 ... eeeee e DM-20 Drive Module

B101-1303 ..., DM-30 Drive Module

9101-0310 ..o DM-25 Drive Module

9101-0311 .o DM-50 Drive Module

9101-0312 ...t e DM-100 Drive Module

9101-0313 ..o DM-150 Drive Module

9101-0314 ..o DM-150X Drive Module

9101-0228 ... 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 ..o s DC Bus Connection Kit (Pos, Neg, Gnd
Wires - BRU-500 Only)

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

9101-0333 ..o RS232C/RS422 Converter Kit
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Replacement Parts

9.3 Personality Modules

PERSONALITY MODULE
MODEL NUMBER EXAMPLE

PMO25AS54030PH-0X

X =.CUSTOMER SPECIAL
NO 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 I MOTORS)
MOTOR WINDINS Kg (VOLTS/1000 RPM)
MOTOR MODEL NUMBER
DM SWITCHING FREQ. A=SkHz (BRU-S00 STANDARD)
B=10kHz (BRU-200 STANDARD>
C=2.5kHz OM-1500
DRIVE ME (PEAK CURRENT RATING
PERSONALITY MODULE

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-G-H 00AA
F-4075-R-H 00AA
1-5300-R-F 024A

T—FAcTaRY uesxerm'eo SPECIAL OPTIONS ENCODER COUNTS PER REV.
ANDARD SHOTOR | 1_uoToR

op'nous osm F=MOTOR
1=90VDC BRAKE F 11000 _IF 11000
2=230VAC FAN PACK H 12000
3=50VDC BRAKE AND FAN PACK J 5506
4_24vnc BRAKE 5000
S=24VDC BRAKE AND FAN PACK

MECHANICAL CONFIGURATION ]‘

FEEDBACK ENOODER LINE COUNT

MOTOR WINDING K

(VOLTS/1000 RPID
MODEL. Amaes
MOTOR TYPE S=RARE EARTH MAGNET

F=FERRITE MAGNET
- J=INDUCTION

Figure 8-2 Motor Model Number Description
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Replacement Parts

9.5 PRO-Series Kits

Part Number
8097-1111

9097-1112

9097-1026-005

9097-1026-505.
9097-1113
8087-1114

9097-1115

8097-11186

8097-1119

8087-1120

8097-1084

Description

PRO-100 Kit

PRO-200 Kit

PRO-200 Handheld Input Terminal with 5 foot cable
PRO-200 Panel Mount Input Terminal with 5 foot cable
PRO-300 Kit

PRO-400 Kit

PRO-150 Kit

PRO-450 Kit

Connector Kit, PRO-X00/BRU-Series
(Connectors for PRO P1-P6,P8)

Connector Kit, PRO-X50/BRU-Series
{Connectors for PRO P1-P8, P8)

PRO-450 Operator Station

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

Part Number
8097-2000

9097-2009

9.7 Cables

Part Number

9101-0145-XXX
9101-0146-XXX
9101-0147-XXX
9101-0149-XXX

9101-0150-XXX

9101-0161-XXX
9101-0224-XXX

9097-1040-010

80397-1108-010.
9101-0202-010

9101-0250-XXX

9101-0251-XXX.....

§101-0252-XXX
9101-0253-XXX
9101-1080-XXX
9101-1081-XXX

0]
[2]

Description

Spindle Orient and Auxiliary Function Card
Connector Kit, Spindle Orient/BRU-Series
(Connectors for Spindle Orient Card P1- P8)

Description

Drive Module Cable terminated for P1 [2]
Drive Module Cable terminated for P2 [2]
Drive Module Cable terminated for P3 [2]
Drive Module Cable terminated for P4 [2]
(S-Series, F-Series, or I-Series motors)
Drive Module Cable terminated for P5 [2]
Drive Module Cable terminated for P6 [2]
9101-0149-XXX Cable with 9101-0329
connector installed on motor end of
cable. (S-Series or F-Series motors)

.. Cable, DM P6 or PRO P5 to Tandy 102 Terminal (25 pin D)

Cable, DM P6 or PRO P5 to PC (9 pin D)
Cable, DM to BRU-SERIES Control Station
BRU-500/S-3000 Power Cable
BRU-500/S-4000/F-4000 Power Cable
BRU-500/S-68000/F-8000 Power Cable

.. BRU-500/S-8000 Power Cable

BRU-200/S-2000,/S-3000 Power Cable
BRU-200/S-4000/F-4000 Power Cable

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

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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8.8 Transformers

Part Number Description

0020-5091-001....... 3 kVA Three Phase Transformer (BRU-500)
0020-5091-002.......cccemmrveueerearenreresrsnnees 6 kVA Three Phase Transformer (BRU-500)
0020-5091-003......... 12 kVA Three Phase Transformer (BRU-500)
0020-5091-004........ . 18 kVA Three Phase Transformer (BRU-500)
0020-5093 2o PSM-AUX Transformer (BRU-500)
0020-5097 . .3 kVA Single Phase Transformer (BRU-200)

9.9 Motor Mating Connectors

Part Number Description

9101-0325 .. Motor Power Connector Kit, S-2000 and S-3000 Motors
(MS3106F18-4S Connector)

G101-082B......ccoecurerrerrrerrreeeesseesscssnesens Motor Power Connector Kit, $-4000, F-4000 Motors
(MS3106F20-4S Connector)

91010327 Motor Power Connector Kit, S-6000, F-6000 Motors
(MS3106F24-22S Connector)

9101-0328.... Motor Power Connector Kit, S-8000 Motor

: - (MS3106F32-17S Connector)

9101-0329.... Encoder Connector Kit, S-Series, F-Series Motors
{MS3106F20-29S Connector)

9101-0330.... Brake Connector Kit, S-Series, F-Series Motors
{MS3106F12S-3S Connector)

9101-033T ..o ereneee e eeens Encoder Connector Kit, 1-5300, |-6600
(AMP 1-480438-0 Connector and
AMP 60617-5 Crimp Contacts)

9.10 Motor Shaft Seal Kits

0041-5056. - Shaft Seal Kit, $-2000 Motor
’ (22 mm O. Dia. x 12 mm |. Dia. x 7 mm Wide Seal)
0041-5057 . .. Shaft Seal Kit, S-3000 Motor
(28 mm O. Dia. x 15 mm |. Dia. x 7 mm Wide Seal)
0041-5058.....ccccvreiiermrrereemeeeererernennes Shaft Seal Kit, S4000 Motor
(47 mm O. Dia. x 20 mm |. Dia. x 7 mm Wide Seal)
0041-5059 .. Shaft Seal Kit, $-6000 Motor
(80 mm O. Dia. x 38 mm |. Dia. x 8 mm Wide Seal)
0041-5053-005.. Shaft Seal Kit, S-8000 Motor
(85 mm O. Dia. x 45 mm I. Dia. x 8 mm Wide Seal)
0041-5060 Shaft Seal Kit, F-4000 Motor
(1.437 inch O. Dia. x .875 inch |. Dia. x .25 inch Wide Seal)
00415081 ...ecoverrrerernressereeraereemssssosiasrnns Shaft Seal Kit, F-5000 Motor

(2.125 inch O. Dia. x 1.438 inch 1. 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

9087-T127 e
9097-1131 e
B101-0129 ..o
9101-0130 ...oiicii
9101-0131 e
9101-0132 ..o
9101-0134 ...
9101-0136 ..o
9101-0137 ..,
9101-0138 ...
9101-0139 ..o
9101-0140 ...
9101-0142 ..o,
8101-0233 ...
9101-0235 ..o
9101-0236 .....oovveriireiereec
8101-0239 ...
9101-0332 ...,
9101-0334 ..o
9101-0336 .....oovrieeiiiieeec e
8101-0408 .....ccccovviirireen e
9101-0410 ...
9101-0411 ..o
9101-1053 ..o
9101-1056 .....oocvveriiriiiineecen
8101-1057 ...oooireririe e
9101-1061 ...oeeeiien e
9101-1140 .o,
9101-1300 ..ot
8101-1328 ...
9101-1329 ..o
9101-1330 ..ciiiie e
9101-1331 (i

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
Diagram, Test Points, DM, BRU-500

Schematic, Cable, DM Connector P4/S Motor/F Motor/l Motor
Schematic, Cables, DM Connectors P1, P2, P3, P5
Diagram, Outline and Mig., PSM-AUX Transformer
Diagram, DM/Motor/PM Std. Combinations (BRU-500)
Diagram, Installation, Spindle Orient KityBRU-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 Mig.,BRU-500

Diagram, Outline and Mig.,PSM, BRU-500

Diagram, Power Wiring Connection, BRU-500
Diagram, DM/Motor/PM Std. Combinations (BRU-200)
Diagram, Outline, Transformer, BRU-200

Diagram, Transformer Load Regulation, BRU-200
Diagram, Test Points, DM, BRU-200

Schematic, Cable, Motor Power

Diagram, Outline and Mig., BRU-200

Diagram, Mounting and Connection, External Shunt, BRU-200
Diagram, Power Wiring Connection, BRU-200
Diagram, Instaliation, RS-232C/RS422 to BRU-200
Diagram, Installation, PRO-Series Kits/BRU-200
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TRY 5"

woc
SHER
af 1

TareY

9101-0239

USER TERMINAL

%

“h

BRU-SERIES DRIVE MODULE

D

9-7-89
DATE

9101-0239

RECEIVE MODE
P11

T

N/A

EXAMPLE, BRU-SERIES

DIACRAN, INYEATACS CONNERTioHs

RELEASED

-

NP S

REVISION DESCRIPTION

XHMIT LEVEL
P13

X
_sny 3

AELIANCH,
ELEGT) ﬂlﬂﬂ

P P

v

1
3
1
'
'
1
7

BN i

NOT FOR EXTERNAL USE{

A

EXTERNAL
CURRENT

[ T

VELOCITY
HONITOR

< P52 ¢12.

KL e.010

B HM&ISJ UPDATE TITLE 8LOCK | 12-20-91| BC

A J1839¢[RC

IREV| £CO |BY

[FALETS 40 Rouw)3 07 #AD AL,
TOLENARIE Oy

ARGLES, #1°

BAEAK ALU €DGEY .02 MAK,
{FRacsins, aifens

00 WOT SCILE ONAWIG
QINENSIONS ANE 1% InCHES

DECINALS: 124,020

EXTERNAL CURRENT LIMIT

PROGRAMMABLE MONITOR

<

CURRENT/TCROUE
HONITOR

Pl R TRt PRV B

)

CURRENT COMMAND

\

15—

Pa-]

—{>o—-—norok OVERTEMPERATURE

Pa-136-15%

<
<.
<

pq-vzt—m"—b
25VDC

-15v

Pa-10¢-ZLELD

<
<

Pe-11
VS

Pa-g ABS ENC

P48 1=

LUTE ENCODER

¢
<

I VU N L N O S

Pa-7 1t

pa-s 2=

ENCODER

pe-5 B2
Pamd A

pe-3 A2

P2 ¢E20

Pe-y 2S00C

INCREMENTAL  J

ENCODER INPUT

~

<

RIVE EnkeL
! <

p2-10 +24V2C
p2-g L=,

p2-g L2

LJ

424V

<
<

POSITION CONTROLLER

15K

=

pa-7 ¢224¥0C €0
p2-g B3I |
p2-5 B3I

+24V

<

<
L¢

P eBiC= ]
p2-3 e RACS

b4

<

3

¢

15K
;Ii:

2-2 ¢£4e
P21 FALe

SYSTEM

7 24V COM
PI-9 STATUS OX

p1-g g224v0C VS ?

DRIVE OK >§:
1 <

P17 (—5&—3\]
p1-g ¢220¢

-

P15 ¢22490C COM

VELOCITY COMMAND SIGNAL

Prog 3532
24V, I-Mn—o

P1-3 vc‘s-
Pz ENABLE- |
P17 EMABLE, VCON

<

NOTES»

24V

15¢
> [:t ENABLE

A s SHIELD CONNECTION MAY B8E MADE AT ORIVE MODULE END OF CASLE, AS SHOWN, OR AT

OPPCSITE END OF CABLE.
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P3-€ No CONNECTION | FOWER SUFFLY FAOM F > relos o Y T
P3I-5 XMT- o y = & o |z gl
D0 NOT CONNECT 2 A ~
PI-4 T+ P27 + P2-3) ALL JUMPERS 1IN FOSITION 2 * 3 £l |18 & ==
P3-3 COMMON -~ = e 14 =<
P32 ACVH — %= le = =)
F3-1 ROV f5-422 TG ., @fLld |8y <
g, DAIVE P51 P3 P =
co 50 sl d
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—w e AS-232C AND R$-232C i} S
e o POWER SUPPLY —Bm P2 3»  T0 ! = =
1L jonmt] D [ ) INPUT _ RS-422 o =
2 s ve(p ] e — el Iz ik
A1 -t = o
/O RS-422 TO B =l iE =z
G NEXT DRIVE ¥ Pt = £g L
, /e G _Jw g B &
P o @« > e
1 ot <)
o OOOO = L
‘E G =ees ALL JUMPERS IN POSITiON 1 + 2 o
w! -t
s — = -
Ag-422 10 L 48
oRIVE P§ & P3 § :f
Pa-7 +5VDC e
o e o POWER SUPPLY FRIN bt == >
Pa-5 NO COWMECTICY | EOVER SUFPLY FROM 82|15 _
p2-5 ACV- STauaLs — Qlolyize
'P’:'; gg:;ou - (REMOVE WO + W10} cla ElEa
= Y
AS-422 INPUT 2
P2-2  XuT+ ez st i >
Pa-1 XNT-
P15 N3 CONNECTION
-5 XMT- .
;i*d + RS-422 TC
£4-3 NO CONNECTION NEXT DRIVE "] Pt
P1-2 RCV+
Pi-~1 RCY-
THE BS232C/RS422 CONVERTER IS USEFUL WHEN DAISY-CHAIN
CONNECTING MULTIPLE DRIVES TOGZTHER AND USING THE
) o -~ SATAA
MULTI-DROP HOST MODE SERIAL PROTOCOL.
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Appehdix B - User Terminal Communication Codes

APPENDIX B - User Terminal Communication Codes

ASClI Control Keys Received By BRU-Series drive

Key

‘Backspace
Carriage Return
XON

XOFF

ESC

Hex Value

08
oD
11
13
1B

Other Controls Received By BRU-Series drive

Key

Up Arrow
Down Arrow
Left Arrow
Right Arrow

Hex Value

1E
iF
1D
1C

Escape Codes Sent to Terminal By BRU-Series drive

Escape Code Hex Value
ESCJ 1B,4A
ESCP 1B,50
ESCQ 1B,51
ESCU 1B,55
ESCYrc 1B,59,1.¢
ESCp 1B,70
ESCq 1B,71
ESCH 1B,48

Description

Erase to end of screen

Turn cursor on

Turn cursor off

Clear system line (Tandy
102)

Position Cursor row, column
Enter reverse video

Exit reverse video

Move cursor (move to top
left corner)

Other Codes Sent to Terminal By BRU-Series drive

Key

Backspace
Linefeed
Carriage Return
Bell

Hex Value

08
0A
oD
07
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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 (8 Pin) PC (25 Pin)
1 XMT-.. . 2 RXD - ....3RXD
3 Signal GND......cccecrreveeneeen. . 5 GND L. 7GND
5 RCV- 3TXD . ...2TXD

If using RS-422, two additional connections must be made:

2 XMT+ . *RXD+ OrB.eeveceennene *RXD+ orB
4 RCV+ . ETXD+ of B *TXD+ orB

* 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
Com1

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 S’ 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 9600 {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 defauit
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 Ctrl-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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