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Infroduction

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 manua! is intended
for use by qualified engineers or technicians directly involved in the installation, operation, and field ievel

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 1o single or multi-axis applications. The drive modules can power S-Series and F-Series permanent
magnet synchronous motors as servo drives or I-Series squirrel cage induction motors as spindle drives.
All drives share a common power supply to achieve the most economical system package. Figure 1-1

shows the standard BRU-500 components.

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

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

separate controller package.

3
=
3
E

i

Figure 1-1 BRU-500 Series Servo and Spindie Drives
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Introduction

Figure 1-2 BRU-200 Series Servo Drives

A prief description of the BRl_J-Sen'es major components follows.

1.2.1 Power Supply Modules (BRU-500 Only)

The power supply module (PSM) can supply DC power to as many as six servo or spindle drive modules.
The AC voltage input to the PSM is non-isclated or isoiated 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 itseff,
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 moduies (DM) provide control and power for either S-Series and F-Series permanent magnet
synchronous motors or I-Series squirrel cage induction motors (BRU-500 only). The DMs are available ina
range of cutrent ratings to best complement the vanety of available motors. The DM control circuitry
utiiizes 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 periormed 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 Brushiess 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-Senes 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

5.23.3.

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 signais for the position controlier 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

Muiti-tap three phase isclation 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
tumed 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 gptional PSM-AUX isolation transformer.

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

BRU-200/BRU-500 Brushless Drives Instruction Manuai 3



Specifications

SECTION Il - SPECIFICATIONS

2.1 Drive Moduie Specifications

BRU-500 Model DM-25 DM-50 DM-100 DM-150 DM-150X
Continuous 20 40 50 65 85
Amps[1]
Peak Amps[1] 25 50 100 150 150
Bus Voltage 125-375 VDC
(325 VDC with 230 VAC input)
Command Signat + 10 VDC (13.3k Ohms impedance)
input Range
Ambient Temp. 32°-122°F (0°-50°C)
Weight 24.2tbs (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)
Intemmal DC 141-340 VDC
Bus Voitage (325 VDC with 230 VAC Input)
Command Signal + 10 VDC (13.3k Ohms impedance)
Input Range
Continuous 50 W

Shunt Power

12]

Peak Shunt Power ' 4.5 kW

[2]

Ambient Temp. 32°-122°F (0°-50°C)

Weight 15 Ibs (6.8 kg)

f1] peak value of sine wave per phase

[2] DM-30 has provision for optional external shunt resistor that provides 200 W continuous and
6000 W peak shunt power. See drawing 9101-1328 in Section X for additional details.

4 BRU-200/BRU-500 Brushiess Dnives Instruction Manual
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2.2 Power Supply Module Specifications (BRU-500 Only)

BRU-500 Model PSM-50 PSM-125
input Volts 88-265 VAC RMS (Three Phase)
Qutput 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
Shurnt Power
Peak Shunt Power 20 kW 40 kW
Ambient Temnp. 32" -122° F {0° -50° C)
Weight 26.2 Ibs (11.9 kg)

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

Model || 5-2003 | 5-2005 | 5-3007 | 5-3016 | S-4030 | 5-4050 | S-4075 | S-6100 | 56200 | S-5300 | 5-8350 | 5-8500
Stall
Torque 27 | 5.0 | 7.0 20 20 80 8o 00 | 200 | 3= | 3s0 450
{1b-1n)
) 0.30 | 0.56 | 079 | 2.25 | 3.3 | 6.76 | 0.2 | 1.3 | 22.6 | 36.7 | 30.8 | s0.8
speed ¥
trem) 6000 | E000 | S000 | SOOC | 4000 | 4000 | 3000 | 3000 | 3000 | 3000 | 2000 | 2000
&
qorevn || 347 | 147 | 25 | 25 | 44 | aa | 87 | 60 | 58 | €2 | 7.6 | 8.2
(Ma/A} 0.3 | 9.53 | 0.28 | 0.28 | 0.50 | 0.50 | 0.76 | 0.6a | ¢.66 | 0.70 | 0.86 | 0.9
]
wn'f:w i6 16 V) V) 50 &0 90 a2 8o es 104 $12
7]
s} 73 | 26 | 66 | 1.3 | 2.0 | 0.8 | 0.9 | 0.49 | 0.18 | 0.42 | 0.43 | 0.10
L w
iy 9.7 | 4.1 | 120 | 3.4 | 90 | 3.3 | 5.4 | a4 | 22 | 1.2 | 2.5 | 2.4
J
t1b-1n—=2) |[0.00007|0.00043| 0.00027 | 0.00072| 0.0022 | 0.004s | 0.006 | 0.082 | 0.024 | 0.030 | 0.056 | ©.0g3
fkgm2) ||.000008 lo.000015/0.00003 |0.00008 | 0.00025 | 0.00046 | 0.00068 | 0.0013 | 0.0024 | 0.0034 | 0.0063 | 0.0094
BRU-500 || __ | __ | OM-25 | DW-25 | DM-25 | DM-50 | DM-50 | DM-50 | DM—100 | OM-150 | DM-100 | DM-150
BAU-200 || W10 | DW-10 | DW-20 | DW-20 | Dw20 | Ow30 | W30 | ___ | __ | | | __

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

maximum contintious operating speed

peak amps of per phase sine wave

peak volts of line to line sine wave

phase to phase

totally enclosed nonventilated

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

| NodeL || P-4030 | F~4050 | F-4075 | F-6100 | F-6200 | F-6300
Stall
=

(th=1r
o 25 | 69 | 9.3 | 130 | 198 | w8

n &1 82 15 175 245

o
Kt 4.8 4.8 5.5 6.3 5.2 5.5

T
Crn 0.5 | 0.5« | 0.7 | o7 | 0.7 | .73
ke 2 o = s 6 es a9
o/ krpw)
g ©
gy || 224 | 0.69 | 098 | 051 | 0.25 | o.18
L «w
" 6.8 | 3.3 | 3.4 | 33 | 17 | 11

J
Clb-in=s?)|| 0,009 | 0.019 | 0.029 | 0.057 | 0.035 | 0.144
eg-n27 || C.001 | 0.0021 | 0.0032 | 0.0084 | 0.0107 | 0.0162

BRU-500 DM-25 | [M=50 | DH=50 | DM=530 | DM-100 | DH-100

1] maximum continuous operating speed
2] peak amps of per phase sine wave
[3] peak volts of line to line sine wave

141 phase to phase
5] totally enclosed nonventilated

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

i Rotor

Cont. 30 Min. Base Max. ; ; ;
Model | Power | Rating | Speed Speed IKne_r;Itza h :e;ﬁ; t HDo r druvl.ee

KW/HP | KW/HP | RPM RPM 9 o] kg/tbs

Lb=in

[-5300 0.031/
TERQ, 5+5/7-4 7.5/10.0| 1500 | 8000 | g 3ed | 70/154 | DH-100
I-6600 0.073/
TEag, | 11/14-7 | 15/20 | 1500 sooo | %7 | 1087238 | DM-150x

[11 totally enclosed air over (TEAQ)
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2.6 Encoder Specifications

Motor Type I-Series S-Series F-Series

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

Supply 5VYDC 5 VDC (180mA DC max) 5VDC (245mA DC max)
Line Driver 26LS31 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 861bs 135 Ibs 200 Ibs 3251bs

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

Refer to drawing 9101-0131 and drawing 91010132 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.

g BRU-200/BRU-500 Brushless Drives Instruction Manual
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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)
& kVA transformer (3 Phase)
12 kVA transformer (3 Phase)

18 KVA transformer (3 Phase)

Maximum Watts Loss

50 + dissipative shunt
100 + dissipative shunt
150 + dissipative shunt
350
120
180
275
300

110 + dissipative shunt
240 + dissipative shunt
350
600
850

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-haif 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 (ftz). The extenor 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 Il - INSTALLATION

3.1 Mounting the Power Supply and Drive Modules

The BRU-500 power supply and drive modules and BRU-200 drive modules are designed for simple
installation on a flat surface such as the back wall or plate of an enclosure. The environment in the
enclosure must be clean and free of oil mist, coolant mist, conductive particles, and corrosive chemicals.
For industrial applications, a NEMA 12 or equivalent enclosure is recommended. The enclosure must
also be properly sized (and ventilated if required) to insure that the BRU-500 and BRU-200 maximum

ambient temperature is not exceeded.

Drawings 9101-0409 and 9101-0410 Iillustrales a typical BRU-50C 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 dnve 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 - polarilies 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 conneclion wires (substitulion not permitied) are provided with each drive medule.
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 moduie outputs R, S, and T must conform to the motor R, S, and T leads for proper
operation. Connect the earth ground as shown to insure a safe and proper installation.

The AC-AUX auxiliary power input is used if DM logic power must stay on when the motor supply is
tumed off. Absolute positioning with PRO-Series 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 distnbuted from more than one phase, the AC auxiliary input for each drive must
be from the same phase as the main power for that drive. You may not use a single auxiliary AC source
for drives on more than one supply phase, even if the auxiliary AC source is isolated. See drawing 9101-
1329 for additional informatien 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 |-Series motors are shown in drawings 9101-0129,
9101-0332, and 9101-0130 respeclively.

Some motor mounting considerations are as follows:

1) Do not run metor 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 te 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 Extemai Shunt Resistor dimensions and connection diagram. Note that
the jumper between pins 1 and 2 of TB2 on the DM connects the intenal shunt resistor when an External

Shunt Resistor is not being used.
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®
MOTOR ENCODER CONNECTOR

PIN

5-3000

i

i (o

(o] vizlz{irixldlzianimim|olo|o| =~

MOTOR POWER CONNECTOR

S-4000, 56000, S5-8000

PIN SIGNAL

] E

c T A - A
[] MOTOR CASE

MOTOR BRAKE CONNECTOR (OPTIGN)

PIN

SIGNAL

B A

NOTES»

-*D@D

Rﬂ.lANCE
CLAMP TYPE C(NN‘ECTOR BACK SHELL.

BRAKE, SEE FIGURE 9-2 FOR BRAKE VOLTAGE.
(THE BRAXE POWER SUPPLY IS NOT AVAILABLE FROM THE BRU-SERIES DRIVE.

8y THE USER.?

SHAFT ROTATION,
IS APPLIED AT DRIVE MODULE CONNECTOR P1,

CONNECTOR PART NUMBERS

: MOTOR CONMECTORS |  MOTOR MATING CONNECTORS A
TEM
M TYPE MS TYPE RELJANCE PART NO.
ENCODER
COMNECTOR MS3102R20-20P MS3106F20-285 9101-0329
ALL S-SERIES MOTORS|
@ Sxea
CONNECTOR
5-2000, 5-3000 HS3102R18—4F HSI106F16-45 91010325
54000 MS3102R20—4P NS3106F20-45 81010326
56000 HS310R24-72P MNS3106F24-225 81010377
5~8000 HS3I102R32-17P HS3106F32-175 9101-0328
@ &
CONNECTOR MS3102R125-3P H53106F125-35 9101-0330
ALL S-SERIES MOTORS]

THE MOTOR SHAFT ROTATES CW VIEWING DIRECTION
PIN 4 (VCS+) WITH R.EPECT TO PIN 3 (¥CS-),

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

THE DC BRAKE VOLTAGE MAY BE APPLIED EITHER POLARITY.
ORAKE POWER MUST BE PROVIDED

M53106F TYPE HOTOR HATINE CONNECTORS ARE AVAILABLE FROM REL IANCE MOTION CONTROL BY ORDERING THE
T NUMBER LI THESE COMMECTORS ARE STRAIGHT CABLE EXIT TYPE, AND HAVE A CABLE

“ SHOWN, WHEN A POSITIVE YOLTAGE

Figure 3-1 S-Series Motor Connections
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MOTOR ENCOEER CONMNECTOR F-SERIES MOTORS
PIN SIENAL
A A+

=no|zix(r|x|c|x|a|wmo|o(o
1

MOTOA POWER COMNECTOR
PIN SIENAL
A A

B S
¢ T
0 MOTOR CASE

MOTOR BRAKE CONNECTOR (OPTION)

PIN | SIGNAL
A BR+
e
CONNECTOR PART NUMBERS
MOTOR CONMECTOAS |  MOTOR MATING CONNECTORS &
ITeM
MS TYRE MS TYPE RELIANCE PART NO.
ENCODER
CONNECTOR H53102R20-29P MS3106F20-235 91010329
ALL F-SERIES MOTORS
@ Coree
CONNECTOR
F-4000 MS3102AZ0-4P MS3106F20-45 9101-0326
F-6000 K53102R24-22P KS3106F24-22S 9101-0327
® BNE
CONNECTOR M53102R125-3F MS3106F125-35 9104-0330
ALL F-SERIES MOTORS

NOTES:

& MS3:05F TYPE KOTOR MATING CONNECTORS ARE AVAILASLE FROM RELIANCE MOTION CONTROL BY ORDERING THE
RELTANCE PART NUMBER LISTED. THESE CONNECTORS ARE STRAIGHT CABLE EXIT TYPE. AND HAVE A CABLE
CLAMP TYPE CONNECTOA BACK SHELL,

A BRAKE: SEE FIGURE 5-2 FOR BRAKE VOLTAGE. THE DC BRAKE YOLTAGE MAY BE APPLIED EITHER POLARITY,
Bﬁga&ggﬁ P?HEH SUPPLY IS NOT AVAILABLE FROM THE ORU-SERIES DRIVE. BRAKE POWER NUST BE PROVIDED

A SHAFT ROTAION. THE MOTOR SHAFT ROTATES CM VIEWING DIRECTIOM "A® SHOWN, WHEN A POSITIVE VOLTAGE IS
APPLIED AT DRIVE MODULE CONNECTGR P31, PIN 4 (VCS+) WITH RESPECT TO PIN 3 (VCS-) .

4. FOR FURTHER MOTOR DETAIL, ENGINEERING SPECIFICATION DRAWINGES ARE AVAILABLE UPON RERUEST.

Figure 3-2 F-Series Motor Connections
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MOTOR ENCODER COMNECTOR

PIN SIGNAL
i +SYDC
H COM
3 B+
4 £-

5 A
& At
7 1+
[] I~
9 GROUND

10 -

13 =
'.2 -

3 )
14 -
_15_#!
16 15~

MOTOR POWER TERMINAL STRIP

I-5300, I-B600 MOTORS

TERHINAL BaAX

1 1/2 INCH NPT

TERMINAL STENAL

1] s

y = TERMINAL BOX LAYOUT (TOP VIEW)

E MOTOR CASE K( \/@
FAN POWER TERMINAL STRIP
TERMINAL SIGMAL

Bi

B2 FAN POMER "U

B WOTOR CASE o=

NOTES:

1172 mm—/
\

WS THREAD FOR
W/12.58m MAX LUE DIA

M5 THAEAD FOR I-5600
W/17am MAX LUG DIa

b

_H_

\J

—®

-’

A

15300 ——

(2 ENCODER CONNECTOR PART NUMBERS

NOTOR ENCODER CONMECTOR [MOTOR ENCODER MATING CONNECTOR A

CONNECTOR TYPE CONNECTORA TYPE | RELIAMCE PART NO.
ANP 1-4804353-0 ANP 1-4B0438—0
CONMEUTOR WITH SOCKET | COMNECTOR AND ANP 9104-0331
CONTACTS B0617-5 CRIWNP PIN
CONTACTS

Wm OIA W/Bmm MAX LUE DIA

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

A FAN POWER AEQUIREMENT: 230 VAC RMS, S50/B0 H2, 1.0/0.B5 AMPS AC RMS, [(THE FAN POWER SUPPLY IS NOT
AVAILABLE FROM THE DRIVE. FAN POWER MUST BE PROVIDED BY THE USER.]

A SHAFT ROTATION: THE MDTOR SHAFT ROTATES CW VIEWING DIRECTION “A" SHOMN, FOR A POSITIVE COMMAND.

4. FOR FURTHER MDTOR DETAIL.

ENGINEERING SPECIFICATION DRAWINGS ARE AVAILABLE UPQN 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

P6 (B8l simsusisssesusessspsisss s sssassusssrsay

PS5 (Monitor) ..o

P4 (Encoder In)

P3 (Encoder OUt) ...cvoeeeviacie e,

Pin #

Signal Name
ram ... +5VDC
Borerercerenee e e aenaeraes Shield
5. ...RCV-
T —. RCV+ (RS-422 Only}
3. ....Common
et aenn XMT+ (RS-422 Only)
3 [T XMT-

.................................

- 15 VDG (Not for external use)

e+ 15 VDG (Not for external use)
....Shield

Common

«re... EXternal Current Limit input
... Programmable Monitor Output
..MVO {Motor Velocity Output)

(SR MCO (Motor Current Qutput)
L SO TS - (Motor thermal switch)
13.... ...TS+ (Motor thermal switch)
L - OO Common
L +5VDC
10... ....Shield
(o ABS (Absolute Encoder)
S |-
O I+
6.... B -
5.5 ..B+
- SO A-
b SN A+
- U Common
1.. ...+5VDC
T et vt nan Shield
6.... N =
5.... ——
4. .B-
L (N ——— B+
2 U -
At

BRU-200/BRU-500 Brushless Drives Instruction Manual
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interface Circuitry

Connector Pin # Signal Name

P2 (1/0) et 10, ceiernienress e +24VDC
oo eme e OUT - (Drive running)
2 S0 OuUT+
F SRS P +24 VDC Commeoen
[ TS —— RST- (Reset)
B e RAST +
Boiiceeeeeieeveeee.RAC - (Reverse amplifier clamp)
o SO SRS RAC +
- P FAC - (Forward amplifier clamp}
g FAC +

P1 {CONroler) oo ieeeienesrereeeeees G Shield

- SO OUUOVO PRI +24 VDC

T erimrnerresnennimn e 990 - {Drive ready to run)

- J R S50+

B errne i +24 VDC Common

- SO VCS+ (Velocity command signal)
T VCS -

2reneerierneresseneennenes ENADIE -

T irierre e seaenes Enable +

P7 Intemnal connector for interfacing to any DM option card (such as PRO-Series controller cards and
Spindle Orient and Auxiliary Function card). See drawing 90987-1131 for pin-out information.

4.2 Drive Module Interface Signal Specifications

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

Signal and Connector Signal Type Specification
Serial Link............... PB..ooeeerreenmncece INPUL/ oo Refer to Section X
Output drawing 91010136
~15 VDG e PEB e Qutput.........ccceeeenvee.... NOT FOR EXTERNAL
+15VDC....cooceene Ps-7 USE
][l o ——— P5-6..cieeeeee Shield.......cccereeiieeee. Connected to chassis ground

intemal 1o DM.

Common........c....... P5-5.....cccccovvvivenn.nne... COmmon...................... Common retum for PS5 inputs
and cutputs. Connected to
chassis ground internal to

DM.
External Cutient .....P5-4.....ccceovrcveeeenns INPUL.....coocrnnr veer e, 0-10 VDC voltage proportional to
Limit zero to peak current of DM,

However, current limit cannot
be made higher than limit
vaiue in PM, only lower.
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Interface Circuitry

Signal and Connector Signal Type
Programmable........ P53 s mssesmmsnssmsss Cutput...............
Monitor

([’ & T——— P2 cssssmsssasssmmsninis Output...............

MCO .., PB-1 iieenriereninens Output

*Encoder in............ S INPUL.ccoreeiieee
Encoder Out........... P8 cicavmmimessmsmnre (61111 IESRP———
+24VDC.......c.c.... P2-10.iceereeieerereenn Output................

Specification

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

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

... Motor Current Qutput: £ 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). Qutput
signal is same as logic board
test point Imag, and serial
terminal monitor output
variable | Torg. Signai is +
for current applied to drive the
motor shaft clockwise facing
drive end of motor.

Power supply and signal
connections for motor

absolute encoder, incremental
encoder and thermostat. All

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

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

26+ 2 VDC supply available
for external use. 0.5 Amp
max. output {from P2-10 and
P1-8 combined).
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Signal and Connector Signal Type Specification
OUT + e P28 e QUEPUL ... NOrmially open relay contacts
OUT- e P2-g that ciose when the DM is

enabled at input pins P1-1,
P1-2. The relay opens when
the DM is inhibited. Contact
rating is 0.3 Amps maximum at
24 VDG,

+24VDC Com...cco..P2-7 .o Common.......cccen-........ Common retum for +24 VDC
supply. +24 VDC Com is

floating and not connected to
chassis ground internal to
DM. May be connected to

chassis ground of external
equipment.
BST+ e dP28 e INPUL e RES B MOmieNiarily connecting
(53 [ NA———— P26 and then disconnecting these ping
resets any DM fault indications.
*RAC-...ceccernn P24 e INPUL e eeo.oo..... Reverse Amplifier Clamp:
ol o7V L R —— P2-3 Coennecting these pins allows

mation in the reverse direction
(CCW motor shatft rotation facing
drive end of motor).

*RAG e P2-2.cceeerireeermeereenen INMPUL e Forward Amplifier Clamp:

TEACE s sommmrm P2-1 Connecting these pins allows
motion in the forward direction (CW
motor shaft rotation facing drive

end of motor).
Shield.........ccoone...... P1-9...rieeeeeen . Shield. . CONNected to chassis ground
internal to DM.
Y o G E—— PIBismsummmamnsina OIPit o ssmmmmmmas 26+ 2 VDC supply available

for external use. 0.5 Amp
max. output (from P2-10 and

P1-8 combined).
£330 L P16 QUEPUL e Normally open relay that
1T 0 S -4 B 4 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.
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Signal and Connector

+24VDC Com.........

Signal Type

Specification

Common retum 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.

+ 10 VDC input command

signal range with 13.3k

Ohms impedance. Absolute max
input signal range is* 12

VDC. + voltage applied to

P1-4 with respect to P1-3

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

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

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

Connector Pin # Signal Name
P1 1 ssesmmmanmmesmn Status-
D et Status +
v reeenieneeenee. PSM Enable-
S PSM Enable +

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

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

Signai and Connector Signal Type Specification
SIS+ s P 192 o smsvussssssasss L1111 SR — -Nomally open relay
Status-...coeeceveeee P11 -24VDC 04 A

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

Enable+....cceveeae P oo input[1]...cccmeeeeeee -Opto-coupler input
Enable-..................P1-3 -1.6k Ohms
- -16 mA (& BmA) turm-on
current

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

5.1).

With the jumper in the enable input activated position, the PSM is enabled if the opto-coupler is tumed on.
With the opto-coupler off, the PSM DC bus is tumed 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 aliow 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.

20
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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 voitage levels.

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

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

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

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

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

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

9) Verify that each DM has the comrect 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
tum on and remain on while the three red LEDs should turn on for about 1 second and then tum 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
positicn increases positively when the motor shafl is rotated CVW 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 afl 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 moduie LEDs.

Using the serial terminal or a BRU-Series control station, set a low current fimit (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 CVV then check that motor power wires and encoder wires are connected to the DM

properly.

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

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

5.2.3.2.3).

5.1.2 |nitial Start-Up Procedure (BRU-200)

1)

2)

3)

4)

3)

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, E2/N to insure incoming power is cff. Also
measure voltage between terminals marked L1 AUX, L2/N AUX, if used, o insure power is off.

Observe that green LED is off.

Disconnect input wires connected to terminals L1, £2/N (and terminals L1 AUX, L2/N AUX, if
used). Amrange 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 terminais 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 chmmeter ¢hat the resistance-between DM terminais 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 cabies to the DM.

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

8.) Connect a serial terminat to DM connector P8. - Monitor position feedback and observe that
position increases positively when the motor 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 turm 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 fauit.

11.) Connect A, S, T, and G of motorto 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 fow cument 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
tum CW then check that motor power wires and encoder wires are connected to the DM properly.

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

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

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

The PSM has one jumper, W1, that is used to activate or deactivate the use of an extemnal 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 Adiustments

There are no DM potentiometers to adjust and in most situations the PM (Personality Moduie) provides all
the necessary pre-adjustments so that absolutely no adjustments are required. Refer to Section 9.3 which
explains the PM modef number and Section 5.4 which covers PM installation. There is also an “automatic
tuning” feature which aflows the user to set up the BRU-Series system on the machine and have it tune
itseff. 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 cerain
variables/stalus, 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 senal 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 automaticaily and the dissipative shunt reguiator 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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»
E[j%-——mDIAGNOSTIC
S INDICATOR
LIGHTS
POWER SUPPLY MODULE
PC BOARD .
(COMPONENT SIDE) -
HTEA[ﬂ-——“INTERFACE
B 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 IS DE-ACTIVATED.
BOTTOM 2 PINS (POSITION B) POWER SUPPLY MODULE IS 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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PERSONALITY MODULE (PID) ——ii-
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BRU-500 DRIVE MCDULE
LOGIC PC BOARD
(COMPOMNENT 51082

[JOMPER
ACROSS
PINS | SELECTS:
pg 1-2 /A| PM IS RAM OR EPROM
2-3 PM IS5 EE PROM
p1o |12\ PM PARAMETERS CAN NOT BE CHANGED
2-3 PM PARAMETERS CAN BE CHANGED
P11 | 1-2 RS422 (HOST MODE) SERIAL INPUT AT PS
/\ | 2-3 /\| RS232 SERIAL INPUT AT PE
p12 | 1-2 RS422 (HOST MODE) SERIAL OUTPUT AT PG
/2 [2-3 /\| RS232 SERIAL OUTPUT AT P§
pi3 | 1-2 /\| RS5232 SERIAL OUTPUT AT P6
A | 2-3 RS422 (HOST MODE) SERIAL OUTPUT AT PS
-2 HOTOR OVERTENPERATURE SWITCH A
- IS _NOT MON]TORED
> 3 /\| MOTOR OVERTEMPERATURE SWITCH
IS MONITORED
P15 1-2 /\| INTERNAL TORQUE COMMAND
2-3 EXTERNAL TORQUE COMMAND /J\
NOTES:
/\ DENOTES STANDARD JUMPER SETTING.
SEE SECTION X DRAWING NO. 8101-0136.
/3\ CAUTION: RUNNING MOTOR WITH J14

ACROSS PINS 1-2 WILL NGT PROTECT
MOTOR FROM OVERHEATING.

AN

Figure 5-2 DM Jumper and Personality Module Locations

USED ONLY WHEN SPECIFIED FOR OPTION CARD.
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5.2.3 Serial Interface Operation

5.2.3.1 User Terminal Requirements

The BRU-Senies 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
91010136 for serial interface connection detalls. 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 problemns and possible cures.

The default baud rate is stored in the PM (personality moduie} and is set by the factory to 9600 baud. An
autobaud function has been included in the BRU-Series drive to allow terminals with 1200, 2400, 4800,
9600, or 16200 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 tum 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 tuming to the status page by pressing <ESC> and then pressing <S> to save
parameters (refer to Section 5.2.3.2.3).

5.2.3.2 QOperating the User Terminal

The BRU-Senes 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 perscnality 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, torgue, 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 diagriostics and autobaud have been
completed (see Figure 5.3). Thé Help page shows the software part number (9101-1095-X0XX, 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-Senes drive automatically tums 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 S1Q1-1095-010
PERSONALITY MODULE PMOZ0B54030PH-0 -00/Z

To enter terminal mode hit ESC key
- <CR> "carriage return is the same
as the <ENTER> or <RETURN> key.
ESCape key restores previous data
when data entry errors occur.

Figure 5-3 Serial Terminal HELP PAGE

SOFTWARE IDENTIFICATION EXAMPLE

9101-1085-010

—LSOFTNARE RELEASE LEVEL
PART NUMBER ASSIGNED TO SOFTWARE

PERSONALITY MODULE IDENTIFICATION EXAMPLE

PM025A54030PH-0-002
LPERSONALITY MODULE RELEASE LEVEL
(LAST 3 DIGITS OF PERSONALITY MODULE PART NUMBER)

PERSONALITY MODULE MODEL NUMBER
(REFER TO FIGURE 9-1)

Figure 5-4 Software and Personality Module ldentification
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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
?V'Zéééiéf' Electro-Craft
s -

Brushless Drijve

4%%%%%%%2?5 Copyright 1991

MON-I Torg Press <P> to page

75,9 A0 Press <ESC> to refresh.

Figure 5-5 Serial Terminal STATUS PAGE

éﬂéiyéw
éﬁ’;mggw ¥EXCESSIVE CURRENT ERRORX
;, 9/‘ PROBLEM: Average current re-

///// / / ”
quired exceeds rated current.
/// PROBABLE CAUSES: Excessive
ggp // motor Load; Encoder or
MON-T TOPq motor connection problem.

77, REMEDY: Chk causes, repdair

Figure 5-6 Serial Terminal STATUS PAGE After Fault

Status Information

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

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

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

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

Line 4 - displays 'FAC’ and 'RAC’ clamp status. FAC is the forward amplifier clamp and
RAC is the reverse amplifier clamp. When FAC is enabled (displayed on the screen) the
VCS input is clamped intemally 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 ocecurs with RAC. When hoth FAC and
RAC are enabled, velocity command is ctamped to 0 in-velocity mode ortorque command
is clamped to 0 in torque mode. Both 'FAC’ and "RAC’ can be displayed simuitaneously.

Line § - dispfays the 'Error' message when an error has been detected.

Monitor Information

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

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

| Torg - 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.

| Ave - Displays the average value of | Torq in units of AMPS. | Ave prevents the drive from
exceeding the current rating. The average value is computed by passing | Torq through a
low pass filter. The time constant of the fiter 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 wili 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 shatt, viewed facing the motor drive end. It
will decrease for counter-clockwise rotation. For one compiete 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.

I Limit - Displays the present value of the current limit. The current limit will be set at either
the personatity current limit (shown on the Setup page) or the extemal 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 Infformation

While the BRU-Senes 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 1EDs display the fauft 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 8.3 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. Turn to Setup page.
<ESC> - refresh the Status Screen.

5.2.3.23 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 fast 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 388.9 RPM/V | P GAIN 100
Offset 0. 0000 V| I GAIN 20
Peak I 24.8 AMPl D GAIN 0
Overspeed 4599 RPM  Mode (1) : Velocity
Filter BW 300 Hz|Monitor—1 Torg

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

Figure 5-7 Serial Terminal SETUP PAGE (Velocity Mode)
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Scale 2.49 AMP/V |
Offset 0.0000 V|
Peck I 24.8 AMP|
Overspeed 4539 RPM  Mode (2) : Torque

Filter BW 300 Hz! Monitor—1 Torg

U-Cursor Up, <ENTER>-Cursor Down
P-Next Page, R-Reset Setup, 5-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 AMP | D GAIN 0

Overspeed 45899 RPM  Mode (3) Tune
Filter BW 300 HZ! Monitor—1I Torg

U-Cursor Up, <ENTER>-Cursor Down
P-Next Page, R-Reset Setup, S-Save 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 I 8.3 AMP | D GAIN 0

Overspeed 4533 RPM | Mode(4): Auto Tune
Filter BW 300 Hz]|Monftor—I Torg

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

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

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 fong as the <S> key was not pressed. A write
protect jumper is available to prevertt the variables from being altered. Make sure the write protect
jumper is in the non-write-protect position before powering up the drive if it is going to be tuned
{refer to Figure 5-2.). Urder no circumstance, should the write-protect jumper be moved while power
is applied. The result could be a damaged persenality module.

To change the value of a variable, move the cursor, using the <U> or <Emter> 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. Preas <Enter> to complete the data entry. While entering data for a vanable, it you
wish to restore the previous value, press the <ESC> key to ignore the present value and restore the
previous value.

Available commands

While ol the Setup Page, the user has several commands available. They are as foilows:

<ESC> - Refresh the Setup screen if not preserttly 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
"Ofiset’, 'P GAIN', "l GAIN', and "D GAIN".

<>>,right arrow (on Tandy 102) - increase the value of the variable. Active only for
‘Offset’, P GAIN’, °I 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 shouid 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
maotor 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, elc., the distance moved can exceed this value,
Setting Dist to ¢ results in unidirectional motion in the direction of the sign of the Max
Vel parameter. Distance is entered in units of motor revolutions. Refer to Section
5.3.1 for more information on auto-tune.

Offset - (velocity and torque mode) For velocity and torque modes, the Offset variable is
used to remove offsets from the user input at VCS. This variable is in units of volts and can
be a positive or negative value. NOTE: Oifset can also be adjusted by potentiometer
R107 (BRU-200) or R106B (BRU-500). Reter 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 auto-tune. M the Dist variable is set to 0 in order 1o achieve
unidirectiona! 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 | vanable is the peak current limit in Amps.
It can be over-ridden by the external current limit only if external current limit is at a lower

value.

Step | - {auto-tune mode) The Step | variable is the peak current setpoint (in Amps) used
to accelerate the servo motor during auto-tune. When the Max Vel or half of the Dist
values have been reached, the current reverses to accelerate the servo motor in the
opposite direction. The value of the current to the motor will be Step | until auto-tune is

completed.
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Overspeed - (all modes) The Overspeed variable is the overspeed trip point in RPM.
Exceeding this speed will result in a fault.

Filter BW - (velocity, torque and tune mode) Filter BW is the low pass filter which filters the
output of the velocity regulator. It reduces the amplitude of the current 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 regufator. 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 veiocity (increases the
bandwidth of the velocity regulator).

1 GAIN - (velocity and tune mode, inactive in torque mode} | GAIN is the integral gain of
the velogity regulator. The velocity error is continually added to itself. This sum is
muftiplied 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 1 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 Autc-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 torgque
reference. Tune mode is used to provide a square-wave velocity command for tuning the
gains for the velocity regulator. Auto-tune automatically tunes the velocity regulator gains.
The tune and auto-tune modes are used only to tune the drive for velocity mode operation.

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

5.2.3.3 Multi-Drop Host Mode Serial Protocol

The BRU-Series drive has a serial port (P6) that can be configured as RS-232 (short distance interface up to
50 feet) and RS422 (long distance interface up to 4000 feet). The factory configuration of the drive is RS-
232 which provides the terminai 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 & host
computer communication protaceol. In this mode of communication, each BRU-Series drive can be given a
unique address and connected (in daisy-chain fashion) on a single serial link. Electro-Craft PRO-Series
controllers that support host mode can be placed on the same daisy-chained seria! 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 Fite 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 commurnication 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 "selff-tuning”
algorithm. Autc-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 accomptished via the serial imterface (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 Brushiess Drives Instruction Manual



Start-Up and Adjustments

Auto-tune implements a simple “seff-tuning* algorithm that adjusts the tuning parameters P GAIN and |
GAIN by computing the effect of the user’s lcad 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-Sertes drive starts atrio-
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 motior.- - -

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

loads.

VThe parameters adjusted by atio-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 fow. 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 resuits 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 retumed to the velocity mode of operation.

The procedure for using auto-tune is as follows:

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

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

3.) With the drive disabled, apply power.
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4) Press <P> to tum to the SETUP page.

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

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

specifications.

7.) Tum 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 default
tuning values or the resufts 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, I GAIN, and D GAIN have no effect in torgue 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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Te reduce stress on the mechanical components of the maching, 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:

Tune Mode

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

2)
3)

a)

5)

6.

7.)

9.)

10)

11.)

12)

13)

14.)

15)

16)

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

Connect the user terminal to connector P& 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 iine 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 MCDE".
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 vaJue
This will allow full D/A converter resolution over a 500 BPM range.

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

Set the desired Peak | (Peak Current) and the Overspeed trip point.

Turn off the Filter BW by setting itto 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
eng 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 RFM, Note that an excessive step
velocity or a low Peak | setting can cause the servo drive to erter 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 tuming to the Status Page while the BRU-Series drive is enabled and
making sure that the | Lirnit message does not flash during a motor speed reversal. If it does
appear, Step Vel must be reduced or Peak | must be increased.

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

Change Manitor 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 stiffness is required, increase | GAIN beyond the desired overshoot. Then increase D GAIN
to reduce the overshoot back dowm to the acceptable limit.

After the P GAIN and 1 GAIN are adjusted, if there is a ringing on the tachometer due to torsionat
resonance between the motor and load, then increase D GAIN untit oscillation is acceptable.

Reduce Filter BW until the overshoot begins to increase.

To adijust 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 R1068B (BRU-500) or R107 (BRU-200). Refer to drawings 9101-0139 or 9101-1061.
Enter the voltage read for Offset. The velocity command voitage 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 resomance
To reduce motor rattle

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

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

L
——

Motor
Velocity

I Terq

Tach response in Tune Mode

.

time

I Torg response in Tune Mode

Figure 5-12 Typical Small-Signat Response for Well-Tuned System
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5.4 Personality Module tnstaliation
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 Lobel on it must be next to colored lLabel
on logic board, and colers must match.

¥ Check that jumper P10 is set to position 1-~2.
(unless parameter changes ore being made; see belowl

¥ Install Drive Module cover (BRU-300 only).

oF o——rF
st PERSONALITY g
E] MODULE (PMD ~——r__§
§TEN
ORTENTATION—"T"[==7 pg
mm LABEL P10
ETHPI0 pro—""|
WRITE PROTECT
JUMPER
BRU-200 DRIVE MODULE BRU-500 DRIVE MODULE
LOGIC PC BOARD LOGIC PC BOARD
(COMPOMENT SIDD (COMPOMENT S106)

P10 Write Protect Jumper

¥ Do not move jumper with power on.

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

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

Figure 5-13 Personality Module Instaliation
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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 Teplacement. ' The BM personality module "transfers” all information
and adjustment parameters to the replacement module.

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

6.2 LED Diagnostic information

6.2.1 Power Supply Module LEDs (BRU-500 Only)

LED Label LED Color Description
PHASE LOSS ..o Red ...coceriimvereians Off = OK

On = Loss of one phase of incoming AC power

OVERTEMP ..o Red e Off = QK
On = Excessive temperature of main heatsink

[BI1C7-1=1 B oY (SR - o [N —— Off = Not disabled
On = DC bus disabled from external enable input

PSM READY .........ccoueuceno. Green.................... 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

L SOOI /=t s W Off = Loss of one or more logic
supplies or extemnal 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.

PR Y. B Red..ooooeeeeeeeee . OFf = No fault
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LED Label ' LED Color Description
2 s Red.......................On = DC bus overvoltage or
Heatsink Overtemperature or
Logic power supply
undervoltage
K- JTURROURNOTUTUSVORVEY 2 -'c DUUUUUTURI On = Short Circuit Overcurrent or
- Excessive Average Current
A st ey an Red . On = Motor Overspeed
e Red ..o, On = Motor overtemperature
b3 SRS Red .. On =Power-Up Diagnostic Fault,
' Watchdog timeout (CFU OK}
2,34 e Blink......ccooeooimveeeeee During power-up, LEDs shouid
Red tum on for about one second and

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

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

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

6.3 Serial Link Diagnostic Information

In the event of an error occurring in the BRU-Series system, the serial terminal can provide more diagnostic
information on the cause of the fault than can be indicated on the LEDs. When a fault is detected, the
terminal will autcmaticaily 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 P8 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.) Reset Errer

10) Watch Dog Time-Qut Error

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

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

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

7.2 Spindle Orient and Auxiliary Function Card Installation Instructions
(BERU-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 spindie applications (refer io drawing 9101-0236).
Figure 7-1 illustrates the Spindle Orient and Auxiliary Function Card operating with 2 BRU-500 in a
typical machine tool application to provide spindle orient for an automatic too! changer pius additionai
inputs and outputs used for spindle interface.

BRU-500
SPINDLE/
CNC - AUXILIARY
CARD
) ENCODER
f FEEDBACK
I~SERIES GEAR OR BELT DRIVEN
SPINDLE
MOTOR
: | SPINDLE AUTOMATIC
- TOOL
é: 5 = | CHANGER
TOOL
MAGNETIC
— ELEMENT
I
SENSOR MAGNETIC
AMPLIFIER SENSOR

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

The Spindle/Auxiliary Card accepts an analog velocity command input and differential encoder signal
feedback. The analog velocity command input and the forward and reverse inputs are used to generate a
velocity command forthe 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 enahile.

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 orent process, a marker signal and a linear
signal. The marker sighal indicates when the spindle is in the vicinity of the orient position and the linear
signal goes through zero volts when the magnetic marker passes the center of the sensor head. The
Spindle/Auxiliary Card uses the signals from the sensor to implement a single-point spindle orient, where
the orient position is determined by the location of the position sensor magnetic element. The spindie
orient routine is initiated by an orient command input and will indicate when the spindle has reached the

desired position with an onent complete output.

7.3 BRU-Series Control Station

1 P VELOCITY COMMAND sy
b 13
2— - s W 12
— @
3
rsren COMMAND
FAC 1 1
4—1—& / @) —100%
DISABLE
5 —10
—SYSTEM MONITOR
6 _9
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 Moduie. 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 poirits
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 tum freely (unless held by optional motor

brake).

5.) The FAC and RAC switches are used to held motor position. When either the FAC or RAC switch
is at the ON position, motor rotation in that direction is clamped to § RPM when in veiocity 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)

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 manitor the signal selected as the Monitor
signal using a serial terminal. !nformation on the choice of sighals that can be output to these test
points is shown by rmoving the cursor to the Monitor ling on the serial terminal Setup page.

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

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

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

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

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

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

BRU-SERIES
DRIVE MODULE

(SIDE VIEW
f \ -

J101

)

P101

BRU-SERIES
CONTROL STATION

P/N 8101-0200 [

LY )

J1
P1

CABLE ASSY P/N 8101-0202-010
Figure 7-3 BRU-Series Control Station Connection Diagram
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7.4 RS232C/RS422 Converter

The R5232C/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 senal 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 1o operate in a torque-sharing mode for applications where
muitiple motor shafts are rigidly coupled together to dtive a common load. The torque sharing
configuration may be used with either servo or spindle drives.

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

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

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

NOTE: if the master and slave motors have different torgue constants (Kt}, this must be taken into
account when determining the slave command scaling in order to obtain equal torgue

sharing.
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N

%J}'}v 4 Ll IIII"I‘I[
COUPL ING BELT

A) Torque sharing with motors rotating in same directicn

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

4 D

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 330 relays of all drives should be connected in series with the enable line for safety.

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

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

8.1.3.1 Wiring Instructions

The recommended wiring for the master-slave configuration is shown in Figures 82 and 8-3. There are two
wiring diagrams shown for the two cases #flustrated in Figure 8-1. Figure 82 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 siave 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 siave drives should be disabled by connecting FAC+ to

FAC- and RAC+ to RAC-.

NOTE: it is important that the SS0 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 ¢an
resuft.

8.1.3.2 Tuning

NOTE: The write protect jumper (P10) on the drive should be put in the write-enabled (2-3) position
s0 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.

Al 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 siave drives was discussed previousiy in the Section

8.1.2.

If the offset of the slave drive has already been timmed, in either velocity or torque mode, there is no need
to adjust & again. Once the slave drive is set in the torque mode, the offset adjustment can be

accomplished by the foliowing 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 logk at torgue, 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 terminaf 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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Application Guidelines

CONTROLLER
MASTER DRIVE

210V F1-4lvess

v Pi-3
S
PI=1 ene
@ s&) T P1=2) En-
s © g
P1-7] seo
PS=1] oo
PS=5 oy

SLAVE DRIVE

P14 ycs+

—PI=3lyes-

) PI=1] cpe

P1=2 rpy

NOTE: CABLING MAY BE SIMPLIFIED P1-6 g5ps

IF 550 MONITORING AND

ENABLE r.os;c IS_IMPULEMENTED P1-7

ONTROLLER. 550~

P5-1 rg

PS=5| ~om

SLAVE DRIVE
VCS+

VCS-
EN+
EN-
550+
S8
MCO
COoM

P1-4
P1-3
Pi-1
pP1-2
Pi1-5
Pi1-7
PS-1
P5-5

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

CONTROLLER

MASTER DRIVE
110V P-4 vess
VELOCITY P1-3 vee.
COMMAND ) ves
=1

EN+
corg T P1=2| o
smégg E
P1-7 550-

P5-1 MCO
P5-5

|

SLAVE DRIVE
Pl-4lyps,
P1-3

pPi-1
Pi1-2

VCS-
EN+
EN-

NOTE: CABLING MAY BE SIMPLIFIED P1-6 550,
ENABLE LOBIE T IHPLEMENTED P1-7

IN THE CONTROLLER. 550-

P5-1

P5-5

MCO
CoM

SLAVE DRIVE
VCS+

Pi-4

P1-3lyes-

PI-1 gy,

Pi=2 gy

P1-8

PI=7 ccp
PS-1

MCO
— PS5 com

S50+

Figure 8-3 Recommended Wiring tor Torque Sharing when Slave
Motors Rotate Opposite of Master Motor
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Keplacement Parts

SECTION IX - REPLACEMENT PARTS

5.1 Power Supply Modules (BRU-500 Only)

Part Number Description
fe B Ll T o] o] o S ———— PSM-50 Power Supply Module
9101-3001 ... PSM-125 Power Supply Module
D101-0120 ..o PSM-AUX
G101-1078 e Fuse, F1, PSM-125, Shunt Fuse
{Bussmann KLM-20 or Litteifuse KLK D 20)
B101-0225 ..o Fuse, F1, PSM-50, Shunt Fuse
(Bussmann KLM-8 or Littelfuse KLK D 8)
9101-0123 s Fuse, F1, PSM-AUX
{Bussmann MDX-7 or Littelfuse 313 007}
B101-0117 e Connector TB1, PSM, Screw Terminal

9.2 Drive Modules

Part Number Description

BI07-1307 e DM-10 Drive Module

9101-1302 . DM-20 Drive Modute

9101-1303 ......... et neae DM-30 Drive Module

OT-030D ....... 0005 o mivnis s m0e v s DM-25 Drive Module

9101-0311 (e, DM-50 Drive Module

9101-0312 . DM-100 Drive Module

9101-0313 e DM-150 Drive Module

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

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

9101-0093 ... Connector Kit, Crimp Type

{(Maling 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 crder number 11-01-0037.

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

8101-0200 ....oiiiier e BRU-SERIES Control Station

9101-0333 e e RS232C/RS422 Converter Kit

BRU-200/BRU-500 Brushless Drives Instrugtion Manual 55



Replacement Paris

8.3 Personality Modules

PERSONALITY MODULE
MODEL. NUMBER EXAMPLE

PMO25AS4030PH-0X

L X =.CUSTOMER SPECIAL

MO 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 | HOTGRS:

MOTOR WINDING Ke (VOLTS5/1000 RPID

MOTOR MODEL NUMEER
DM SWITCHING FREQ. A=SkiHz (ERU-500 STANDARDD
! B=10kHz (BRU-200 STANDARDY
C=2.5kHz ON-150)0
DRIVE MODULE (PEAK CURRENT RATING?
PERSONAL I TY MODILE

Figure 9-1 Personality Module Model Number Description

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

HOTOR
MODEL NUMBER EXAMPLE

5-6100-G—-H 00AA
F-4075-R-H 00AA

I-5300-R-F Q2AA
FACTORY DESIGNATED SPECIAL OPTIONS dedi
AA = STANDARD 5-MOTOR 1-MOTOR
OPTIONS O=S7D F-MOTOR
1=50VhC BRAKE F 11000 _|F 1000
2=23CVAC FAN PACK H | 2000
3=50VDC BRAXE AND FAN PACK T 12566
S=24VDC BRAKE AND FAN PAck O 3000
MECHANICAL CONFIGURATION r
FEEDBACK ENCODER L INE COUNT
MOTOR WINGING K
(YOLTS/1000
NUMBER
HOTOR TYPE S=RARE EARTH MAGNET

F=FERRITE MAGNET
T=INDULCTION

Figure 8-2 Motor Model Number Description
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Replacement Parts

9.5 PRO-Series Kits

Part Number

9097-1111 ...
9097-1112........
9097-1026-005.
8097-1026-505.
8097-1113........
9097-1114........
9097-1115........
9097-1116........
8097-1119........

9097-1120........
9097-1084........

9.6 Spindle
Part Number

9.7 Cables

Part Number

9101-0145-XXX
9101-0148-XXX
9101-0147-XXX
9101-0148-XXX

9101-0150-XXX

9101-0161-200 e e

Description

PRO-200 Handheld Input Terminal with 5 foot cable
PRO-200 Panel Mount Input Terminal with 5 foot cable
....................................... PRO-300 Kit
....................................... PRO-00 Kit
....................................... PRO-150 Kit
.PRO-450 Kit
Connector Kit, PRO-X00/BRU-Series
(Connectors for PRO P1-P§,P8)
Connector Kit, PRO-X50/BRU-Series
{Connectors for PRO P1-P5, P8)
PRO-450 Operator Station

Orient and Auxiliary Function Card (BRU-500 Only)

Description

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

Description

Drive Moduie Cable terminated for P1 (2]
Drive Module Cable terminated for P2 [2]
Drive Module Cable terminated for P3 [2]
Brive Module Cable terminated for P4 2]
(S-Series, F-Series, or I-Series motors)
Drive Module Cable terminated for P5 [2]
Drive Modute Cable terminated for P6 {2]

.......................................

G101-0224-20CK oo canaeanns 9101-0149-XX Cable with 9101-0329
connector installed on motor end of
cable. {S-Series or F-Series motors)

B097-1040-010.....cocvecvirreiirereravrineea e Cable, DM P6 or PRO P5 to Tandy 102 Terminal (25 pin D)

Q097-1108-010 .o ocviieeeeteere e Cabile, DM P6 or PRO P5 to PC {9 pin D}

9101-0202-010.....cceccevieceeesiee .. Cable, DM to BRU-SERIES Control Station

9101-0250-XXX...ccooceevee e e e BRU-500/8-3000 Power Cable

G101-0251-X00K et s et BRU-500/5-4000/F-4000 Power Cable

91010252000 oot cveevermreaaesrmmr e BRU-500/8-6000/F-6000 Power Cable

9101-0253-X0K i BRU-500/S-8000 Power Cable

9101-1080-X0K .e.covceee e even.. BRU-200/S-2000 /S-3000 Power Cable
9101-1081-X0K oo BRU-200/$-4000/F-4000 Power Cable

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

[2]  Cables

noted are terminated on the DM end only. This is to allow cabie 1o be routed through

conduit and cut to the length required.
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Replacement Parts

9.8 Transformers

Part Number Description

0020500910071 sxosnmismse-snssmimsssmssrsosssssssanss 3 kVA Three Phase Transformer (BRU-500)
0020-5081-002........ccrvearnrierirressnesaeseeneeenn & KVA Three Phase Transformer (BRU-500)
0020-5081 003w sozess svmmsrmss: 12 KVA Three Phase Transformer (BRU-500)
0020-5091-D04 . cccsvosisvocsmssisnmassisssaasassoss 18 kVA Three Phase Transformer (BRU-500)
0020-5083.... coceveerrenricmnrrcneenseerseeenensss POM-AUX Transformer (BRU-500)
0020-5097 ....coooverrrivresrereresearssserenennenns 3 KA Single Phase Transformer (BRU-200)

9.9 Motor Mating Connectors

Part Number Description

GI0T-O825 .o eenne e o MoOtOT Power Connector Kit, $-2000 and $-3000 Motors
(MS3106F18-4S Connector)

G10T-0326.......cveeeeetreeeieinscrerr s crana s Motor Power Connector Kit, 5-4000, F-4000 Motors
(MS3106F20-4S Connector)

GI0T-0327 .o ecsvsr s ravrn s Motor Power Connector Kit, S-6000, F-6000 Motors
(MS3106F24-225 Connector)

GI0T-0828......occivee i e vesserrnnrsanenae Motor Power Connector Kit, S-8000 Motor
{(MS3106F32-17S Connector)

81071-0329...cei e svae e ENCOAET Connector Kit, S-Series, F-Series Motors
(MS3106F20-29S Connector)

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

8101033t .o eeeeeeee e ERCOder Connector Kit, 1-5300, 1-6600

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

9.10 Motor Shaft Seal Kits

00471-5056 ..o s Shaft Seal Kit, $-2000 Motor

(22 mm Q. Dia. x 12 mm |. Dia. x 7 mm Wide Seal)
00415057 oo SHETE Seal Kit, $-3000 Motor

{28 mm Q. Dia. x 15 mm . Dia. x 7 mm Wide Seal}
0041-5058....cvieeeeeeceeeeee e Shaft Seal Kit, $-4000 Motor

(47 mm O. Dia. x 20 mm |. Dia. x 7 mm Wide Seal)
00415059 . cimesmnn e s s Shaft Seal Kit, S-6000 Motor

{80 mm Q. Dia. x 38 mm . Dia. x 8 mm Wide Seal)
0041-5053-005.......ccece e ... ShTE Seal Kit, $-8000 Motor

{85 mm Q. Dia. x 45 mm I. Dia. x 8 mm Wide Seal)
00415060 .- cceeeeeee et reecemsaeenneeeans Shaft Seal Kit, F-4000 Motor

(1.437 inch Q. Dia. x .875 inch |. Dia. x .25 inch Wide Seal)
0041-5061 ......ccevvieecee e SHafE Seal Kit, F-6000 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

Description

Diagram, Installation, PRQ-Series Kits/BRU-500
Diagram, Interconnect, BRU/BSA to PRO

Diagram, Cutline and Mtg.,3-Series Motors

Diagram, Qutline and Mtg.,I-Series Motors

Diagram, Qutline, Transformers, BRU-500

Diagram, Transformer Load Regulation, BRU-500
Diagram, Cutline and Connection, PSM-AUX, BRU-500
Diagram, Serial Terminal Conneclions, PRO P5, BRU P&
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, Cabtes, DM Connectors P1, P2, P3, P5
Diagram, Outline and Mtg., PSM-AUX Transformer
Diagram, DM/Motor/PM Std. Combinations (BRU-500)
Diagram, Installation, Spindle Orient Kit/BRU-500
Diagram, Interface Connection Example, BRU-Series
Diagram, Outline and Mtg., F-Series Motors

Diagram, Connection, RS232C/RS8422 Converter
Diagram, installation, RS-232C/RS422 to BRU-500
Diagram, Outline and Mtg.,BRU-500

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

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

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

Schematic, Cable, Motor Power

Diagram, Outline and Mtg., BRU-200

Diagram, Mounting and Conneclion, Extemal Shunt, BRU-200
Diagram, Power Wiring Connection, BRU-200

Diagram, Installation, RS-232C/RS422 to BRU-200
Diagram, Instatlation, PRO-Series Kits/BRU-200
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1 nENO”E LDVU: Q l-nm\ DﬂlvE MOOUL€ ntm)vE HUTS {GTY 2, HCT SHOWN]

INSILE OF COVEN (X) AND FEMOVE FILLER PANEL (NOT SHOWHI FHOM FRONT
OF COVESR.

2. PLUG RIOOON CABLE INTO COMNECTOR P7 0F BOARD (D)
AND 1010 COMIECTON PB OF BOA0 (C).
3. #ASTER 00ARD (T) 10 00RO (0) USING T4 SCREMS (E) ANO (4) LOCK WASHERS (U).
4. PLUG JUNCER conuccsn (1) 1310 COMMECTON 02 OF 00and (B).
S. PLUG R-WIPF HARMESS (F) INTO COMNEGTOR 3 OF 80aR0 (B)
AHO 110 CUNKECTOR ¥4 OF B0ARD (C)
6. PLUG 2-WIRS HARNESS (T) INTO GOUMECTOR P1 OF 0oalD (B)
AMY INTO COMNECTOR PR OF poanl (C).
7 INSTALL covir (3) .
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PRO-SEHIES
CONTROLLER
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STANDARDIZED PIN-OUT FOR RIBBON CABLE BETWEEN
BRUSHLESS DRIVES AND PLUG-IN OPTION CARDS

DRIVE MODULE PRO/OPTION
B8RY-500 BRU-200 BSA~SERIES PRG-X00 PRO-XS0
P7 P16 P16 P8 )
ENCODER A+ 20 20 20 Al0 410
ENCODER A- 21 2} 21 cH cr
ENCODER 8+ 24 24 24 Ai2 A2
ENCODER 8- 25 25 25 €13 c13
ENCODER [+ 26 26 2 A13 413
ENCODER 1= 27 27 27 cle cra
VCS+ 7 ? 7 4 c4
vCS- g 8 A4 Ad
ENABLE 14 14 14 A7 A7
2| STATUS 16 16 A8 AB
P-4
2| isvoc 63,64 63, 64 63,64 32,432 32,432
) o voc pisITAL 17,18,22, 17,18, 22, 17,18,22, C9,A9,A1 C9,A9,A11

30,34,38 30, 34,38 30,34,38 | Al

S.AI7,A19 | Al5, 417,419

+15vDC Bl 6! &1 c3! C3t 4
-15vDC 62 62 82 A31 A31

0 VDC ANALOG NOT PRESENT NOT PRESENT NOT PRESENT NOT PRESENT NOY PRESENT

+24¥0C 2 2 2 Al Al

24V COMMON 1 1 1 ci C?

IMAG (OUT) 12 12 12 NOT PRESENTY NOT PRESENT

[HAG (RETURN) 10 1o 10 MOY PRESENT NOT PRESENT

EXT RESET L NOT PRESENT NOT PAESENT NOT PRESENT ci2 cr2

ORIVE PRO/
HOOULE | OPTION S1GNAL
1 ct 424Y COMHON
2 At 424V
3 c2 D0 _NOT USE
4 A2 DO _NOT USE
S ¢3 DO _MNOT USE
[ A3
7 Cs vCSs
8 Ad vCS-
9 c
1 A THAG (0P710N TO DRIVE)
1 [ COMHON (ANALOG)
1 A 1HAG_(DRIVE 10 OPTION)
13 9 B0 NOT USE
14 AZ ENABLE
15 cs DO NOT USE
16 A8 550
17 c COMnoN
[ A COMMON
] €0
29 A 10 ENCODER A+
Fll c 11 ENCCOER A-
22 At COrngN
3 c 2 00 NOT USE
2 A2 ENCODER 8¢
c 13 ENCODER 8-
A 12 ENCODER [+
[T ENCODER |-
a A 06 HOT USE
] c
¥ A COMHON
1 [
32 Al DO_NQT_USE
EX] ¢t
E Al COrMON
S C
6 Al 00 NOT USE
7 [ 00 MOT USE
39 Al COHHDN
33 € 20 00 nOT USE
40 A 20
4l [ 00 50T USE
a2 A2
43 ¢ 22 00 MO1 USE
1 4 22
[ ¢ 23 DO NOT USE
46 A 23 00 HOT USE
47 C 24 Dn NOT USE
48 A2 DO QT USE
49 €2 00 NQT USE
S0 A5 00 NOT_USE
S ¢ 25 00 8T USE
52 A 25 DY NOT USE
23 c 27 DO KOT USE
54 A 27 00 NOT USE
55 C 28 DU NOT USE
3 [T 00 HOT USE
S7 c 00 0T USE
58 A DO NOT USE.
59 [ DO NOT USE
60 A 30 D9 _NOT USE
61 c 3 +15¢
62 A 31 15V
] 32 5V
A4 A 32 ¥y

OINENSIONS ARE X

FLETS AR ROGMOY
YoLERiNCE OM,
ARGLLY, 2*
FRACTIONS, alf6s”
DLCIMALS) (X £.010
A 718,000

A l1936¢[BC RELEASED 1s-rov-%| B C
REV| ECO [BY| REYISION DESCAIPTION DATE |CHER
UNLESS D REANITE, SPECIIEG Pries 17 o3t TTrea 17t TTT

00 AOT STALE DAIING BC 22-mMov-91]  JH 22-wOV-391

AREAK AL EOGES 07 NAL

nonta DIACAAYX, [NTERCOMGECT,
0t A st BRU/BSA 10 PY

IE'LKII:I;GHEI)‘«"""" CLASELE

b At iy 2097-1 131
FELIANCE 3
ELECTRICAL)
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2 EYE BOLTS INSTALLED ON $-6100, $-6200,
$-6300, 5-8350, 5-8500 HOTOAS ONLY,

§-4030
5-4050
§-4075
5-6100
$-6200
5-6300
$-8350
$-8500

AH—
~4-88
'—ﬂ XD s
i
(=
Ep !

CONNECTOR FOR BRAKE

SHAFT ENO THAEAQEQ HOLE

OPTION THIS AREA [ oron seates|  miaeap | P, CEPTH
~2000 M3 X 0.5aa
[ §-3060 M4 X 0.78m
-4000 HE X 1.0mm
- 5080 KA X 1.25ma
[_5-s000 M8 X 1.2%m
S-SERIES SEAVD MDTOR DIMENSIONS
A [ e [ 0 TS K1TH BRAKE
na/in, na/gn. m/in, ne/in, om/in. | sA/iR. | sa/in, | ma/in, [aa/in. va/in. ma/in . Ra/ih. aa/in.
5-2003| 62/2.44 | 75/2.95 | 60/2.36 |63.5/2.5 |76.2/3.0| 11/.43[12/.47 | 23/.91 [2.4/.09) 3.8/.23 | 1B/.71 | 4X4/.16X.18 | 228/8.96 —
5-3007| 95/3.74 | 100/3.94 | 80/3.15 | 89/3.50 _ 14/.98 | 13/.89 | /118 | 3/02 | 7728 | 20779 | Sas/.20x.29 | 98S/7.26 232/9.13
3-3016( 95/3.74 | 100/3.94 | 80/3.t6 | 89/1.50 — 147,55 | 19789 |30/1.18 [ 3/a2 | 7/.20 20/.79 | A5/,20X.20 238/9.28  203/11.13
S-2030| 76/3.00 [ t45/5.71 | 410/4.33 [123/4.76 _ 197.75 | 20/.79 |50/1.97 | 3/.12 | 10/.39 | 40/1.57 | 6x6/.24X.24 | 222/8.7) 276/10.8%
5-4080( 76/3.00 | 145/5.71 | 130/4,33 |121/4.76 — 19/.75 | 20/.79 |30/1.97 | 3/.92 | 10/.39 [ 40/1.97 | 6X6/.24X.24 | 273/10.73 327/12.83
S-4075| 76/3.00 | 143/5.73 | 130/4.33 [124/4.76 ¥ou 39/.75 [ 20/.79 |90/1,97 [ 3/.42 | 10/.29 40/1.87 [ BX6/.24%.24 | 324/32.73 378/14.65
$-6100| 401/3.96 | 200/7.87 [114.3/4.50]178/7.00 — | 8/1.38|38/3.50 |B0/3.95 | 4/.16 [13.3/,63 | 60/2.36 | 10X8/.39X.32 | 286/11.23 344/13.53
S-6200| 101/3.98 | 200/7.67 (114.3/4.50|176/7.00 == 35/1.3838/1.30 |80/3.15 | 4/.36 |13.5/.33 | 60/2.36 | 10%0/.39%.532 | 362/14.23 420/16 .53
5-6300| 103/3.98 | 200/7.87 [134,3/4.50178/7_00 — | 38/v.38]38/1.60 |60/3.15 | 4/.16 |13,5/.93 | 60/2.36 | 10X6/.39X.32 | 436/17.23 495/19.5)
5-8350| 112/4.41 [265/10. 43| 230/5.08 |241/9.49 — 42/1.65|45/1.77 |85/3.35 | 4/.16 [ 16/,58 | 60/2.38 [ 12X8/.47X.32 | 368/14.47 464/18.26
$-8500| 132/4.41 [265/10. 43| 230/9.06 (241/9.49 — 42/1.85(45/1.77 (85/3.35 | 4/.16 | 13/.59 | B0/2.06| 12XB/.47X.32 | 419/16.47  515/20.26
I

£ Y1098 45 M ACTUD T0 MILLDE IR DIMDBIR BOw! . i IO ey
SO ALRE APPROX IMATE COWERSTOMY FROW MILLIMETERS

2. £08 FULTWEA WOTOR DETAIL. DITMCCAING SPECTFICATTON DAMTIGS LA
AVAILADLE Wil AL ST,

I I1d

BF DIA HOLES - AJ DIA BOLT CIACLE

BF DIA HOLES
AJ DIA BOLT CIRCLE

AJ OTA BOLT CIACLE

=

Roseg | Atoveo 32303 | 2-30-93] BC
§-1121%, 18487, 0- 19866, £-20622

6dac] REL.EASED | 8-1-8s [80B
€00 [or jevision oesontetion] oate [owa

=
S

=

e
i
Z:E

B

2:37-08 | y__|
D148, DUTL[NE & WOUNTING
S-SEATES WOTORS |

5
i

-0129

Wi [Tp]se



v

2 ARIFIAIIIIEI

o}



PART NOT
Q010130

ao

1
|~ 1/2 INCH NPT

197/7 75— 2?6/10.87 -5300
SERNT80 T |Ra88 — 170/6.69—
o = » S 3
1

FAN AIR FLOW

BF D1A HOLES ~ AJ DIA BOLT CIRCLE

FaN HOTOR
t-5ERIES MOTOR DIMENSIONS
| MoDEL AR #J A P u AH &8 BF o | s L
SERIES on/in /N amsio. sR/in. mn/in. o/ AN, mm/in. e/ in, mn/ in. ma/in, mms i, i/ i,

1-5300 156/6. 14 215/B.46 180/7.09 204/8.03 | 32/1.25 | BO/D, 1S 5/0.19 15/0.59 | 75/2.95 [10xB/0.39x0.32| 451/17.75

[-6600 (178.5/7.03| 285/10.43 | 230/9.08 290/9.84 | 48/1.89 | 110/4.33 5/0.19 15/0.53 | 97/3.82 [14x9/0.55x0. 35|

481/18.15

NOTES) foorsdTe] CHG O TEXT | .. [..

P[REV_PER ECO [12-20-91] BC
1866750 REV PER E£CO [ 12-1-89 | BB
'84BCIREY PER ECO [ 9-7-89 |uoC
i638XRC| RELEASED 8-5-88 | BCB

eco |ov[revision pescmiptice] oate |cwm

e i — o =

.

orar s togiy o7 v |OJAER.
e w

A MOTGRS ARE MANUFACTURED TO MILLJMETER DIMENS|ONS SHOWN.  JNCH DIMENSICNS
SHOWN ARE APPROX{HATE CONVERSIONS FROM MILLIHETERS.

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

RIS E (]
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NDTES.

R

W CT PG
SI2EG AN L

a0

of LU
10 TR&
15160 11

PR TERM [NAL
6 DIRENS 0N C

LIS (T PAZVIGED) ARC

PO RARY
CONRECI 1ONS

e

0.76.26 LROAD SIUD
UIRM T8 & raSS1S)

— o

=]

SIRIFG. 1(RF
HART.

A ViE LUSS (L5 IGHID FOR o6 SCREW FOUMTING.

CORNELT I WG TRUCT 10K

}

L3

Loz o

LLANCE 1Q1 |54 COMTS

QVERALL DIMENSIONG |

0,56

10,03 B1A T {4

g
9101-0111

HOUNT [1/5_HOLES

| KVA LOCATION] SCREW SIZES A |
[2 . 5 3 ey
fosucuciodinilbon Buiatons $B a c D E ¥ 0 __| PRiMARY [5ECONDARY
0020-5091 - 001 3 12.50 6.50 9.50 5.50 4.0 180 5-20 6-32
00205091 - 007 & 15,25 6,50 | 12.50 | 10.50 rm .8 B ), 8-22
0620-5091-007 12 15,29 2.%0 12,25 2.90 .} - 10:7
0070 - 5091 -004 8 2.5 9.00 18.2% AL Cﬂ_ 5.7 1.2 8- 18-32
Cllwors1a]  REDRAMN | [
B-C| 19965, 20625
A hesealac] RELEASED
AEv] ECO [BY BEVISION DE
i1
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BUS VOLTAGE (VDC)A

3 PHASE

TRANSFOAMER SECONDARY VOLTAGE

AND CORRESPONDING OC BUS VOLTAGE, RELIANCE MOTION CONTROL
VERSUS DC BUS CURRENT 3 PHASE TRANSFORMERS
FOR 3. 6. 12. AND 18 kVA TRANSFORMERS PART NUMBER kVA
" 233 0020-5091-001 3
_ 0020-5091-002 3
Y4 0020-5091-003 12
226 0
320 \ §§ 0020-5091-004 18
310 \\\\ 219 2 1
> . ;
300 N 24 u:( g NOTES:
\ i\ T~ 1518 kva 23 DC BUS VOLTAGE AND CURRENT IS MEASURED AT POS & NEG
290 ~\ 205 Eg DUTPUT TERMINALS OF THE POWEA SUPPLY MODULE.
— N 198 2 2. CURVES SHOW REDUCTION IN TRANSFORMER SECONDARY VOLTAGE
\ 25 AND THE DRIVE MODULE DC BUS VOLTAGE, DUE TO TRANSFORMER
270 h, 191 S ¢ INTERNAL LOSSES, AS BUS CURRENT LOAD INCREASES.
~ 5 kY 2 c
260 184 & S 3. ALL DATA TAKEN WITH TRANSFORMER PRIMARY VOLTAGE HELD
3 kVA -2 TO 480 VAC 3 PHASE LINE TO LINE 60 Hz AND WITH SECONDARY
250 | 177 WIRED FOR 230 VAC LINE TO LINE NO LOAD.
0 10 20 30 40 50 60 70 B0 90 100
BUS CURRENT (ADC) _ ' —
D [20625|JL| UPDATE TITLE BLock |/0-9-23 | P
B-C| B~19866, C-19960
A |16383|BC RELEASED B-5-88 | JH
REV| ECO |BY |[REVISION DESCRIPTION DATE CHKR
UNLESS OTHEAWISE SPECIFIED RARN BY — DATE DESTGN ENGR DATE
DO NOT SCALE DRAWING BC B8-5-88 JH B-5-B8
DIMENSIONS ARE IN INCHES
BREAK ALL EDGES .02 MAX DIAG, XFMR LOAD REG,
FILLETS AND ROUNDS .02 A MAX BRU-500/1Q5000
TOLERANCE ON: Confidential Informatipn of [PART NO.
woces - [t i
FRACTIONS +1/64" : 8101-01432
DEC |MALS. XX£.020 HELIANCEP SCALE | OWG BIZE SHEET
xxxx. 010 | ELECTRICE ] | 1.1 A |4 of 4
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ISOLATION TRANSFGRMER (0920-5093)
e 1,50 o
rgEn
o )
N T WA o 0 0 6 0 0
(SFE DRAHING 91010233 ] —= Wy
H awsgg/ 1?5000 ﬂ BRY-5CI/ |Ec,ooo "
|NPUT POMER. N b 0.50 [— — ]
88-132 VAC HODULE i I . HODAE 9 030
47-63 HZ
3 aMP5 RMS 0.2
PSH-AUX I I l ($.5) _
£9101-0120) o | = -—5— B
Ml H L.
/ AC IHPUT / . i L D
(CP1ICHALY L] _atl A q . o o |
0 7] ’ o -
HEATSINK I
pomER BoRAD — ‘ I . 8.3 | |
229 @17
F B / l|
= RED WIRE 10 I . | I
PiN
BLACK WIRE 10 l
\ PINT ‘ \ l .
FUSE ) O —1
(9101-0121) L i L — l
TB2 e
D¢ ouTPUT A — ‘J|
/~¥SD winE |‘ I
,
?(L)ACK WIRE S|r @ | o4 Fp—
GNO
2.00
{50

DETAIL A
NOTES,

PSH-AUX QUIPUI RATING, 2,0 AMPS OC AT 185 YOL1S DC. MAXIMUM LOAD, QUANITY 4 BRU-500 OR 10S0CO ORIVE MOOULES.

QUIPYT VOLTAGE VARIES MJ1H INPUT VOLTAGE (NON-REGULATED QUTPUT) .

SUGGESTED MOUNTING SCREW HEAD DIANETER. 0.37 (9.4) MAXIMUM,

PC BOARD HMOUNTING SCREV J5 AVAILABLE FOR OPTIONAL EARTH GROUKND CONMNECT|ON.
CONNECT USING LUG OESIGNED FOR #8 (Md4y HOUNTING SCREW.

4 CABLE ASSEHOLIES 9101-0122-006, ARE PROVIDED WiIll EACH PSM-AUX TO PROVIOE AUXILIABY POUER FOR UP TO 4 DRIVE HOBULES.
E4CH CADLE 1S 6 FEET (1.8 METERS) LONGC.

OR1YVE HDOULE COVER MUST BE REMOYED FOR CONNECTION OF CABLE TO CONMECTOR PO ON POWER BODARD.

PR b BP -

1HEORTANT
INFUT POVER 10 THE PSM-AUX DuS
TRANST ORHER OR A 3 PHASE |SOLAT

OUATER FROM INPUT POMER TO THE PSM (POWER SGUPPLY BLTULEL. A PSH-AUX | SOLATION
TRANSFORMER FOR THE PGH WILL PROYIDE THE REQUIRED ISGLATION . (SEE SHT 2 OF 2)

MiNIHUH RECOMMENDED PANE)

DETAIL A DRAWN AT

2 #10 {13) MOUNTING SCREWS PEOUIRED.A

GPACE .

1/4 SCALE

DIAGRAM, QUTLINE & CONNECTION,

PSM-AUX,

BRU-500, 1Q5000
DOCUMENT WO. 9101-0134

REYV D1

—
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SAMPLE _INPUT POWER WIRING CONF IGURATIONS, PSM-AUX WITH BRU-500 OR 1Q5000

EXAHPLE . it
240V LINE POWER SUPPLY
ORI VE s

MODULE  (PSM)

POWER SUPPLY
HOBULE (PSH) MODULE

240VAC, wlol,,
ar 3 PHASE Q|

GND

P05
NEG
)

480VAC,
3 PIASE

LY L2 L3 GMND

LY Lz 13 GND

480vaC, 3 PHASE PRIMARY
= 240VaC, 1] PHASE SECOHDARY

P F2
=t

PSH-AUX
TRANSF ORHER
0020-5083

CONTROL CIRCUIT e
TRANGF ORFER O
ro o l
[J;m 2a0vac 120vaC
= PSH-AUX |

CONTROL CJRCUIT
TRANSFORMER

T Fa
o o
°momm © l [T
L2 13 e 240VAC lxzovnc L n
T ¥ 3
L_—)” sggvgrcﬂzn S ———> CUSTOMER'S
OTES, CONTRO 120440
L
CIRCUITS CONTROL
o2 L3 CIRCUITS
A IN THIS EXAMPLE, PSM-AUX INPUT POMER 1G CONNECTED 10 L AT THE CONJROL CIRCUIT

TRANSFORMER SECONDARY. THEREFQRE YHE PSM INPUT POWER MUST BE ISOLATED

FROH —-__LAND FROH THE 480V [NPUT LINE, THE THREE PHASE TRANSFORHER PROVIDES

THE ISOLATIQN AND ALSO STEPS DOWN THE VOLTAGE, DIAGRAM, OUTL INE & CONNECTION
It THIS EXAMPLE, THE PSM [NPUY POWER |S SUPPLJED OIRECTLY FROM THE 3 PHASE LINE. X ‘

THEREFORE, THE PSM-AUX INPUT PDMER HUST BE ISOLATED FROM L AND FROM THE 240V INPUT LINE. PSM-AUX, BRU-500, Q5000
IN THIS EXAMPLE THE PSH-AUX TRANSFORMER SECONDARY MUST NOT BE CONNGCTED 10 L .

= DOCUMENT NO, 9101-0134 REV D1
A0\ S176 TRANSTORMER FOR 400 VA (PSM-AUX) « CUSTOMER CONTROL CIRCUIT REGUIREMENTS.

PSH-AUX
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a I ?

L 8 i S v

i 3 1 2 1 i

I
PRO SERIES CONNECTOR PS |

BRU SERIES DRIVE MODULE |
C CTOR P8 X

SERIAL INTERFACE CONNECTIONS '

R5232 OR RS422 A

9181-8151-XXX
IB1XKK A\ SERIAL TERMINAL

- M N T sack A ¥ N I
A G I T WHITE [ S A
ROV- gy BROWN ol
A RCVF 13 ' RHITE | R A
b e s
SHIELD hd hd

v
PRO SERIES COMNNECTOR PS |
BRU SERIES DRIVE MODULE |

CONNECTOR PB |

FOR TANDY 182 OR 2@d TERMINALS '

| TANDY TERMINAL

9397 --104@-010
COBLE A | 25 PIN D CONNECTOR

1
PIN PIN
- L o F BLACK i e WS
A W I | WHITE P
RCV- T BROWN T I I
RCVY (f 1 WATTE e
+5v 5 T RED T I i
con { { } WHITE | 7
SHIELD. . \T’ Y

NOTES:
/N a121-8161-xxx 15 A

ONSG REFERENCED T

a T ?

TO MATCH SERIAL TERMINAL BEING USH

BLACK

[ oa”
5r—

GENERAL PURPO! ABLE FOR CONNECTION TO THE END USER’S SERIAL TERMINAL,
9097-1@4€-21@ 1S R CABLE TERMINATED AT BOTH ENDS FOR USE WITH TRNDY (@2 AND TANDY 20@ TERMINALS (RS232),

A WIRE COLORS SHOWN ARE FOR CABLE ASSEMBLIES SUPRLIED BY RELIPNCE MOTION CONTROL.
A MMT+ AND RCVE ARE NOT LBCIJ FOR RSZC')B CONNECTION. RS232 USES SINGLE WIRE TRANSMIT AND RECEIVE

CONNECTT 2 USES XMT+ RAND XMT- FOR DIFFERENTIAL (2 WIRE) DATA
TRANSMIT. RS422 USES RCV+ FND RCV-— FOR DIFFERENTIAL DATR RECEIVE.

A SEE._INSTRUCTIONS FOR SERIAL TERMINAL TO DETERMINE IF +5V SUPPLY CONNECTION FROM THE ERU/PRO SERIES
PRODUCTS IS NEEDED. DO NOT CONNECT IF SERIAL TERMINAL USED DOES NOT REQUIRE AN EXTERNAL +5V SUPPLY

& SELECT RS232 OR RS422 VIR JUMPER S%LECTION ON THE BRU SERIES LOGIC BORRD OR PRO SERIES CONTROLLER BDFRD

L et s
181-@17G

SERIAL COMMUNICATION DETRILS

1. COMMUNICATION TYPE: FULL DUPLEX
2. BAUD RATE: 9600
3. START BITS:. | BIT
4. STOP BITS: | BIT
S. WORD LENGTH: B BITS

LOGIC "1* (e Caliind smun Gl

peYoif oe\oafoa\ osfoe\ D7
LOGIC "B" P W POl W N W
Feel DATR BLTS 197

8. PARITY: NO PARITY, THE BRU/PRO SERIES PRODUCTS DO MOT SET A

PARITY BIT OR CHECK INCOMING DATR FOR PRARLTY,

TRNDY 02208 SETTINGS

SETTINGS MUST BE MADE IN THE TRNDY PERSONAL COMPUTER WHEN
USING IT AS R SERIAL TERMINAL WITH THE BRU/PRO SERIES PRODUCTS,
(REF. TANDY OWNERS MANURL FOR SETTING COMMUNICATION PRRAMETERS). A

SET "TELCOM™ COMHMUNICRTION PRRAMETERS TO:

FOR TANDY
2080 ONLY
B8 8 N 1 E NN,

e Sy
BAUD RATE &

CONNECTOR

HORD LENGTH

PARITY

STOP BIT
STOP/START
CONTROL CODE
LINE FEED

DIAGRAM,
SERIAL TERMINAL CONNECTIONS
PRO P5/BRU P

3¢ chnm. TN ORI LON O

ConF Tk B8, Al
RELIANCE MOYION COMTROL %—E—Wﬂﬁ-
3 T ] T

T 3 T 3 3

1




e J e e [ 1R Qe e o v Qe i e e B s

J

L)

e - e e e e f— — — — . - - e e



. '/ i 6 I 5 ) 4 1 3 i 2 !
I I
t INPUTS BRU-SERIES DRIVE MODULE OUTPUTS |
o
‘ T " |
EXPORFL QURRONT LNt PS-4 o . I
re! 52
A aron pes € | MONITOR
20D P36 von 3y, X
1 TegLR fia l
a0 g com
| T ‘com 1
18 P PR G, Dw e
CUTRUY CIRQULTS === 31
15~ P-4 € SAPE M8 P3-) M_E ——— Pl =]
FES  P4-3 €— RESQUTE CHOODER Clw
o Pl R
A P - m-2 A
B Pae3 _ = - -3 B
10 POSITION
B Pe6 — - - > P B s A
"o i 1 - e _— —> P15 I+
SERVO ROTOR P = > P I-
A v F-7  BMlOD
LT ST ((:T e |
¥IVDL  Pa-id |
wn P2 2w r—-\——) -8 oame
o P12 I | I
con J
1 -y -
L—saD Pe-in (j] f—
saan r_L < Pi6  SS0+
esTe  F2-3 & — 1 l !
;O PR) ! .
INPUT CIAGUITS PR - 860
G - IR —— i‘ SR RS P2-3 RIVE 1
[ osmce PI-l €« — 1
A - me N — F2-7 s2evc
— - P2 &— é‘zw o A [% P13 eZ2AVDC COM
- rac- P22 ——ro
FOR_ DXTERVL USC
- ovac-  f-2 SR .
— s R
- HINIMM REGUAED
b—vese i cmECTIOs -
sjan M-y FUG | SIGNL R ?
|E 0T i = P2-1B  $24vEC
' e~ {i;ﬁ P1-8 «24VDC
rOTESy Dm_:. ! PO DAL
PR (+3VDC b Cirn) FOR N POGTT 0N CNCOMR = o e AL
/N T2 ROVIND BY P& DATWE MODUL.  EHCOBN POMIH CONNCCTION P2 rice [_cAn: meeza [rc] 8 vimr,c ivame
FROM THE POSITION CONTROLLIN 1S NOT REQUIRED. it DO NOT SCALE THIS DRAHING [ [163e3]m FOL ¥ aasJ.H.
En[w.co| W] AevimOr oo e | e
A\ DN cnTerions IRE S FOR PDIRTION O T Frcy,
CRIVE MOOULL HITHOUT THC FRO~SERTCS COMTROLLER OPTICN. AAC~ ]
Q0PN (PS-3) 15 CONMECTED TO GHASSIS CRIUND INTLRIFE. 10 THC
A Fiw ORE, 1247 oo 15 JLOATING 0 T COPECILD 70 GRRSIS Pe AL Py A DIAGRAM, INTERFACE
(FLOATING DR GROUNTED)) TN THC POSITIGN CONTROLLIN, OR OFHCR SRS CONNECTIONS, BRU-SERIES
OFORAL COUIPFRENT Y0 THE DAIVC MODULE. FRE ACOUIRCTY 2
A\ DOPTIN FES 15 N0T LSD FDR [-SERIES MOTORS. I DT OREINTIR. I ORI ION OF S 1o1-9137
iRt ipaly REILIANCE MOTION CONTROL oWy
8 T 53 T 3 T 5 23 & T 3 T T 1
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P

NOTES:

SAMPLE EXTERNAL CONNECTIONS

[ " I [ — 1
e TN
T IR T |
| | Lol

J

+\
\eom T

]

[ ek | [ YV

ol as im0
’ @ 7 {
|V Gon - .

I, +24v AND +24V COM SUPPLY CONNECTIONS ARE AVAILABLE
FROM THE DRIVE MODULE, CONNECTORS P1 OR P2.

————
81 POWER SUPPLY MODULE T
@STATUS— L
STATUS+ } %

ENABLE-

|
|
|
|
|
EXTERNAL ENABLE [NPUT l
|
|
|
|
|

2 ‘ conn
1.5€ OHM )
0.5 WATT B/
L______JLE‘P,ER,E
STpersr] REDRAM | = T

B-D| 19868, 19960 20625
A 16383 BC RELE ASEU”” 8-88 JH

REV| ECO BY REVISION DESCRIPT{ON|  DATE CHKR

Lﬂ_ ,;_ L_& li_[llQ HEAIN BY DATE [WESTER EROH DAFY
D0 NOY SCALE onnuﬁw W 1= LG
DIMENSIONS ARE IN INCHES G 2-11-87 | JH H->-88
BREAK ALL EDGES .02 MAX DI1AGRAM, PSM, [NTERFACE

FILLETS AND ROUNDS .02 R #ax|CONNECT [ONS, BRU-500/105000
TOLERANGE ON,

o lln.‘url al_Jnformation of [ AKT NG,
ANGLES 11" LEIANCE MDTION CONIROL
FRACTIONS 1 2] /64" Elon Froir 1o, B 558 9101-0138

DECInALS, xx:.010| RELIANCE, SUALE  [UNG STZE SAEET
xxx1.005 | ELECTRIC N N-’i»!,,B,, 1 of 1]
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4 |

9191-0139
TEST POINT: DESCRIPTION S L]
CLEN (CURAHT LOOPR ENGILED 1 CUTPUT STGNAL TRDICATING DRIVE 1S EPRBLED. {3VDT = ERARLED, BRU-500 DRIVE MODULE
Q@ VDC -~ DISARLED.
— - LOGIC BORRD
QD COMRD) IROUT COrPD SIGWL = DIFFERENCE BLTWEEN INFUT SIGFLS YOSk PD VCS-. -
NRLOG SICNAL, +1BVDC RINGE.
D -— Ly ® DT
COM (COMMONY s COMMON REFERENCE FOR TEST POINTS MCASLECHONTS, COMION (@ VDC) FOR LOGIC s o e uns D
CIRTULTS. a w0 + 550
s [N
17 @R (ORRANT FCED BACK, R LEC): R LEC HOTOR CURRTNY, MeaLOG SIGWL, » 5.0VDC FAnGE. & e i
S— ® IR
TG (CUPRENT MIGNITUTE) : DETERMINGS HWNITUDE FND POLARITY OF IR, 11, SAE RS QUTPUT SIGWL ® 1o
100 (COMKCTOR P PIN |). FNALOG SIGL, +IOVDC PRCIGE, o
= - —- - e csc * et
16T (INGIRUCTION) 1 INDICATES LHCH MICROFROCCSSCA 1S RCABING £PROM. +5VDE - NOT READING EPROM. o U
~ TOSGLES LOW (9 VDC) WHEN EPRON 1S BEING READ. ® o .
IR (CURRENT COMIID R1: R LEG MOTOR CURRENT COMMAND. SIGMAL IS SIAC BAVE WX MOTOR SHFY IS .
TURHING, FIPLLTUTE OF STNE WAVE PROPORTICH-L YO COM¥INDCD HOTOR CLRRTNT. +16vDC nmcc&
1T (CURRENT COrFAND T): 1 LEG NOTOR,CURRENT COMMAND. SFr RS SIGWIL IR BT SING HAVE 1S
SITFIEO 240 DLORCES RO IR. /4N
T (RCNITOR) 1 PROCRAFABLE OUTFUT SIGHAL, GUTRUT IS SCLECTABLE USING SERINL TERMINAL, SFrL
¢ AS OUTAUT SIGKL PROGIRTNALE MONITOR (CONECTCR P3 PIN 3). AWNLOG SIGWL, +1QVDC RENGE.
H4D (MOTCR VELOCITY QUTPUTI: WOLTRGE PROPORTIGHIL TO MOTOR SPEER. SAME A5 QUTFUT SIGNL MVO ¢
(CHRICTOR P3 PIN 2). RALOS SIGVL, #18YDC RANGL. A
OSC (OSCILLATORY: THIANGLE HRVE FCR Pt QUIFUT SHITCHENG, HOTCI APLIWSE HAY GHRGE FS
HOTLR GELN CHANGES . = , i
SSO (SYSTEM STATUS GUTPUT)I GUTPUT SIGWRL IMDICATING DRIVE MODULE STATUS. +3VDC =~ ORIVE - : o =
FONULE READY. @ VOC « FRAT DIYEETED. STWE TEMING AS OUTPUT SICHALS 560 /- (CONNECTOR NOTES: A TEST POINT VOLTAGE SCALING:
P OPING 6,70, e = e . S e
>+ —en e e e e siovFL NOTES 0@ | be-ris | U0 1 s <
UGR (LPADYA R): R LEG FOTCR OUTPUT COmMAND SICAEL. +15VOC = UPPER R LEG POWIK DEVICE on, — - - - 150K
~LS¥IC ~ LOWER R LEC POWIR DEYICE OH. IR S.CVIC-IN PEFRM RATING o.Ea| 6.8133
UGS (UPADOWN S): S LEG PIOTOR OUTRUT COWRND SECATL. #1SVDC/~1SVDC, MG o — ]
UT (UP/DGHEY Thr T LEG MOYTOR QUTAUT CORrfedl SIGEL. «13VDC/ =1SVDC, IREPCPK 19. 8vDInlr PERK RA1ING 0.1 0.067 | VLSRG
VR CVOLINGE Coeea™ R)1 R LEG CUEHLNT LOOR CRROR VOLTRCK. AVRCOG SICAL, 412 5VDC RANGH . 17tPERA)|
Bl T - - [ 1 LU FOR T TR i nl B
POTENTIOMETER: DESCRIPTION o M ES NE SAC S D RRSLE
L = e e e e e e e VOB YT SOUIG LLECTED Vi
RIBEH (V05 (FTSET FDJUSTI: THIS POTENTIC-CTER IS FACIONT FOJUSTLD BUT 1T SURED SO 1T OW B —) Les ot il -
FIELD AEISILD, NOTE: THE CFFEET CFM FLSO DC ARILGTTD DIGITALLY VIA THE SIRIAL TERMINTL. ; :
r o e — = £ — re AOUTPUT SIGNALS ABOVE +10 VIIC CR BRLOW —1@VDC
ARE CLAMPED TO +19 OR —1@ VDC, RESPECTIVELY,
e o e 2eed g
_CRD: A28 9BEG|LT
DO NOT SCALE THIS Dk 16283|
. Jah Al - A0 plaii i e
c.c.o.| ov e | ke
GICEEDL A (08 SR e TR L T TN T e o %
edLaA. — A |
= UNLEGS OVERITEE BE - - 1
A fLECTRICA, . : A
S Ty i DIAGRAM, TEST POINTS,
I . Dercsia et Iv PO LS
Feve i P o DM, BRU-508
29CTCS M g
B, .‘.-1, l
COBTERL 8191-2133
ay SECT__ of
" | 2 Ay s T
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53 LD
1-6ELT KOIORY

L 2y HOTIN ENTOCEN | MLICR ERCCONA
(4 ALY CC MATING CCNECTOR CONNFITLR
| 22 Gt cc~'::c[xcns | ; / S-SERIES AND F-SZRIFS ~PIN
: | 8 A . MGYCA ENCONER MATING CONIECTOR NE Y
e £ ’\r’ (¢ B sotrn B 6¢ S 4S1106F 20-295 Py B, COLOK
L EAS 1| ; il ¢ i B 5 A rA FOLNES
3 Y WiaEs
L0 é | wA 16— at v
T I 04— & Bags 1¢ B .
Ir ! fe 1 AL L 7 1 '
__H L }: ik I- Bl ark 3 I-
i Ny (ue A apy P
Bk b ma____ A
o~
—}1 ; B 1t
g LK | ™
B L ely o s Kl T
wigi | o ssvual T
6
oLack I 'r—‘, ,(__.L AT P
} | we——mun
| pe——tAL L CABLE TERMINATION AT MA[IMG CONNECIOR
N (SOLDEA FINS SHCHI)
st =~ + ne 15 g T
1 14 ALK ‘ |1 5¢ i BLACK 15¢ 15-
SHICI D SHIELD (HSODER CASE i[€L GTUD
F—L—)m‘ & L UL ¢ g ¢ OENL 4
§ ” (-5300 4NO [-6600
HOTOM ENCOOEA MAFING CONNECICR
AMP 1-410438-0 COHMECTOR AND
AP 63617-5 CAINP CANTACTS
Yoo ) z s
{’w | © l \Y) Y/
o J I LX ‘ l
[%‘-—'-v 1 — i J‘]
=i
'3 5 ! I ™
l Bl k 1 L RS*"/. }
HGICS: - St e |
: = — e
/ﬁ WANNLHG! DO NDT INTEACHANGE ANY CONMECTIONS IN TH1S$ CABLE! CaDLE TE:‘éinlm; IEOS:K‘AATC'HSATS!’:‘GQf]u-N‘”imm
INTEACHANG ING OF ENCODER SIGHALS FGN DINECTION PHASING MUST B OUNE i e

OtLY AT THE CUSTUMERS EMD OF CABLE 9101-0547-XXX (CAELL FHOM OM P3 70
EXTERMAL FOETTION CONTRDLLER) .

/;A VIR COLOAS SHOWH ARC FOA CABLE AGSEMIAIFG SUVPLIED DY
REL TANCE =01 TOM CONTROL .

F [ros2e]uL] ~connecten tveo [e23:73 [3c
A\ SIGMALS HALL A D C ARF NOT PROVIDFL FA(04 S-6000, S-0000. 1-0300

Ot T- w600 ROTONS, ARD ARE NOT USED £Y Rii-SEATER DAIVE MCOULES. B-€| B-15500. C- 16383, D-17059, E-19056
é}, SIGNAL ADS 'S I'CT PACYIDED FAGM [-5300 UR 1-6600 MOTORS, A [15390)8C RELEASED 6-26-687 | JH
400 IS NDT USED BY BHU-SEAIES DRIVE BOUULES WHEN USED WITH —= — -

THLGE MITOAS. SIGMAL AHS MUST Ge COMNUTIED FBR ALL S-SEJES
AND | SEREES MOTORS.

NATE CHH

ST Thoe 114

gLCME e BCR 01-03-87] JH_ 6-76 87
GBS € I INGIHES g

K ALL E(BES .02 MAX SCHEM, CABLE S/A

Zf:x I-5309. 1-6600 MQTOAS: WHITE/BLACK WIHE PAIR 51OULO OE
COMNECTED 10 RED/BLACK WIRE PAIR PATON TG TERMIMATION AT PING
1.2 AS SHOWH, TO LIMIT VOLTAGE 0AQP QF SYDC SUPFLY LWE TQ

FILLEIS av RCUNDS .02 N HAX CONNECTOR P4/HOTOR
LONG CABLE AUNS }'\:’li‘é{“'ﬁfle'-‘- RTRILNEN T L
GLES  R1T | fea Protrye. i 5534¢ =
Z\ F-SCRIES MOTONS: 5V0C HALL AND COM (IALL ARE NGY USER. Hetmalen ov| MELIANGES, el
JUMPENS FROM PINS J-K AND L-M AHE INSTALLED A% SHOWM . o “axtr o1g| ELECTHAI f, /A J,_L 1ot 4
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BRU-SERIES | ,
DAIVE MOOULE 9101-0143-XXX A\
| CABLE |
COMECTO | 22 GAUGE CONDUCTORS |
- m
PIN A
_EMAIFEY
_EMBIE-y 5 ) | MHITE 1l
wsey 4y 1UF BADY i

$

II'T"’ -
Y WAITE UI:

—ws-y

sty g

e g 5
_my_)a)_':_“f’_mmr_Ar_,_h_
124Y [()ﬁ) 5 MHIYF

T TT
8 ‘ SHIFLD \[

BAU-SERIES ,
DAIVE MODLE swlgmg-uxm |
CoreiECTon 22 BAUGE CONDUCTORS i
P2
PIN
FACty 4 51y YELLOW A 1
__EA-y
mory 3y U mac o adll
= 4
o i
5 BEOWH
NGOG WHITF 4 11
N Il
Bty g 3y IN&" ReD i i
|

NOTES:

D\ THESE CABLE ASSEMBLIES ARE NOT USED
WHEN THE PRO KIT CONTROLLER OPTION IS
USED WITH THE BRU-SERIES ORIVE MOOLLE.
/2 WIRE COLORS SHOWH ARE FOR CABLE
ASSEMBLIES SUPPLIED BY RELIANCE MOTION CONTROL,

TROLLERS
INTERFACE CIRCUITS

CONTROLLER/
INTERFACE CIRCUITS

/A CABLE SHIELO WAY BE CONNECTED TO SHIELD CONMECTION, OR GROUND CONMECTION AT EITHEA END OF CABLE.

CABLE AGSEMBLIES SUPPLIED BY RELIANCE MOTION COMTAOL AFE SWPLIED HITH SHIELD UNTERMIMATED.

ALLOM SHIELD CONMECTION OM EITHER END AS DETERMINED BY USER

10

S0
BAU-SEATES ,
OAIVE MOOULE | 910:-01:;—)(“& | el
CAB NTERFACE CIRCUITS
CONNECTOR I 22 DAUGE CONDUCTORS |
P
PIN
ay gy VF aa B 5
b=y 31 ! MHITE i
By 53! :T ancey &l
By g5 1 4 YHITE '
|
18y & ! I’T" BEQ ’T" |
- Ty HHITE 3 1
smmngs L § &
s [
5 ? /717
BAU-SERTES
CAIVE MODULE ; 9101-0150-xxx A\ 'l CONTROLLER/
CABLE INTERFACE CIACUITS
CoMvECTCR 22 GAUGE CONOUCTORS |
]
PIN
PR Rl ST S <
w1 L % MHIIE v 1y
P |1
3
¢ R __WMIIE
|
rm 5> l I'T’ BLACK,
3 MHITE
HT
5 SHIELD
g
—H5 9 1 o coerecrion aLoven
ATy g | HOT FOR EXTERMAL USE,
(& ] . CoR'S
C [ 1708 |0 RS S | 808
LA 103 T TTRA S wwm
DO MUT SCALE TKIN DAWDE A | e e el el BT
L3 A T e
oA ™ il e i
— SCHEM, CABLES,
—— OM CONNECTORS P1, P2, P3, PS
i
E73 CONFIDENTIAL [HFURATLON OF === 9i01-0142
===y | RELIANCE MOTION CONTAOL IN/‘i—Wf
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8-32 TEAMINAL SCREWS (B)

SCHEMATIC SYHOOL

o
5.50 MAX.
- SPECIFICATIONS .
’ QUTPUT POVER & S0/60HZ
110 VAC QUTPUT VOLTAGE
PSHSAUL 50°C MAX. TEMPERATURE RISE 500 VA MIN
TRANSFORNER - TEHPERATURE RESCL - o .
0020-5083
] NOMINAL OPERATING VOLTAGES . o - oo _ _ ____._ 480 OR 240 INPUT, 120 QUTPUT
460 OR 230 INPUT, 115 OUTPUT
W omom ml 440 OR 220 INPUT. 110 OUTPUT
|~ commEcTion nstRucT ons
6.25 4.25 ll
HAX.
@ ﬁ il 0.68

0,31 H] H3 H2 "
INPUT (PRIMARY) CONNECTIONS: M1, H4
480 VAC INPUT: JUMPER H3 to H2
240 VAC INPUT. JUMPER HI to HI AND H2 to !4
b OUTPUT (SECONOARY) CONMECTIONS: XI,X2
8.0 HIN. CLEARANCE RECOMMENOED FOR ACCESS O MIRING | 120 VaC
X2 X1
5.00 MAX
NOTES, B | 19866 |S J|uPpATE TITLE BLOCK|12-20-91 | BC
RING OR SPADE LUG CONNECTORS (NOT PAOYIOEO) ARE REOUIRED A (160021PS RELEASED 4-11-88 | BB
FOR WIRING COMNECTIONS TO THE TRANSFORMER, REV] £CO |BY| REVISIon DEschIrTion T
UALLSS OTHIAWISE yreCIFg PAisd ¥7T  3ITC T e 5IT
DO WOT SCALE DRAWING PS 4-5-88 JH  4-85.a8
o DIAGRAR, OUTLINE & NOURTRAG,
ALLEES 1% 10003 61 A0 W PSS-AUX TRANSTORKER
TOLEAINCE BN, ’(-- ll-“él'lrmnl&:nllu ] il LLABELE
uELLE, EIY T
;A:t”a-:. s Ritint pie 9101-0233
oECMIS N1t.010 | AELIANGCE - {41 LT I 1100
A s oo ELECTRICH] | NfA c 1 of 1
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-
STANDARD COHMBINATIONS OPTIONAL COMBINATIONS A
ORIVE HODULE HOTOR PERSONAL [TY MODULE HOTOR PERSONALTTY HODULE

HODEL R PART NUHBER|  HODEL NUMBER MODEL NUMBER PART NUMBER HODEL NUMBER HODEL NUMBER PART NUMBER

5-3007-N-HO0AA PHO25A530070H-0 104-0008-XXX 5-4050-P~HO00AA PMO25AS4050PH-0 9104-0033-XXX

0M-25 5-3016-N-HOOAA PHO25A53016MH-0 104-0003-XXX 5-4075-R-HOOAA PHO25A54075RH-0 §104-0046-XXX
9101-0310 5-4030-P-HOOAA PHO2SAS4030PH-0 104-0000-XXX
F-4630-0-HO0AA PrO25AF 40300H-0 3104-0095-XXX

5-1050-P-HO0AA PHOSOAS $050PH-0 3104-0006-XXX §-4030-P~HODAA PHOSOA5 (030PH-0 8104-0016-XXX

OH-50 5-4075-R-HO0AA PHO50A5 4075RH~-0 9104-0035-XXX 5-6200-0-HO0AA PHOS0AS562000H-0 9104-0014-XXX
9101-0311 S-6100-0-H00AA PHOSO0ASG1000H-0 97040001 -XXX
F-4050-0-HO0AA PHOS0AF 40500H-0 5104-0036-XXX
F-4075-R-HO0AA PHOSOAF 4075RH-0 9104-0097-XXX
F-56100-R-HOOAA PHOS0AFG 100RH-0 9104-0088-XXX.

S-6200-G-HOOAA PH1G0AS62000H-0 | _ 9104-0010-XXX | 5-6100-0-HOOAA PHI00AS61000H-0 S104-0033-XXX

OH-100 5-8350-5-H0O0AA PH100A583505H-0 9104-0011-XXX S-6300-0-HOOAA PHI00A563000H-0 §164-0054-XXX

9101-0312 [=5300-R-FO2AA P11 00AIS300RF-2 §104-0078-xxX 5-8560-5-HO0AA P11 00A585005H-0 §104-0015=-XXX
£-6200-R-HOOAA PHT00AF62008H-0 104-0093-XXX
-6300-R-HOOAA PH100AF6300RH-0 T04-0100-XXX

5-6300-0-H00AA PH1S0AS63000H-0 104-0051-XXX 5-6200-0-HOOAA PH150A562000H-0 §104-0027-X4X

DH-150 5-8500-5-HOOAA PH1 50AS85005H-0 §104-0005-XXX. 5-8350-5-HOOAA PH 1 504583505H-0 9104-0025-XXX

3101-0313
i 150% [-6600-R-FO24A PHISOCIEE00RF-2 5104-0079-XxX
3101-0314

PERSONAL [ TY HODULE
PART NUMBER EXAMPLE

9104-0000~020

SOFTWARE AELEASS LEVEL 2.0

PART MR ASSIGMED
1O SPECIFIC noDEL HO.

NOTES:

PERSONAL [ TY HMODULE

HODEL NUMBER EXAHPLE

PHO25A54030PH-0X

—

X = CUSTONER SPECLAL

NO LEFTEA = STANDARD

O = HOIGR VITHOUT FAN
= MOTOR WIIH FaN

FEEOIALK EWR LINE COUNT
Ha2000 HIO‘RO ron 5 AND F MOTORS)
Fulgo0 LS TAMDARD FOR | MOTORS)

rooron WINDING X (vousnaao APy
Ll

R R
Drt SHITCHING FREQ AnSkHr (STANDAROQ}
DREIVE MOOWLE K CURRENT RATIMG)
PERSGNALITY tWDIIlE

1. MOTORS U{TH AND WITHCUT BRAKE OPTION USE THE SAKE

PERSONAL | TY HODULE.

USE PERSONAL I TY MODULE FOR MOTOR HITHOUT BRAKE

(-0 SUFFIX PERSONALITY MODULE).

A USE PERSONALITY MODULE FOR HOTOR WITH FAN
(-2 SUFFIX PERSONALITY HODULE).

A LAST THREE DIG!ITS OF PERSONALITY MODULE PART NUM3ER

DENOTE SOFTWARE RELEASE LEVEL,

AND WILL 85 ADDED BY
RELIAMCE MOTION CONTROL AT TIME OF SHIPMENT.

5. SALE OF ANY COMBINATIOM OFHER THAN THOSE LISTED MUST
BE APPROVED BY REL IANCE MOTION CONTROL ENGINEERING DEPAATHENT.

CONTINUQUS AND PEAK TORQUE RATING OF HOTOR UISEQ [N QPTIONAL
N

CONSINATEION MAY BE DIFFEPENT THAN SAnZ
STANDARG CONMOIMATION.

HMOTO2 USED |

HDTOR
HODEL NWUHBER EXAHPLE

5+6100-0-H 00AA
F-4075-R-H Q0AA
[-5250-R-F 02AA

T —LFACYOHY gfsnmr:u SPECIAL OPTIONS

O"IDNS U-S'D
1e

SRS oenc Fan it
3a90VOC BRAKE ARD FAN PACK
1:20v0c skt
S234V0C BAAKE w0 Fan pack [\
RECHANICAL SO TGURATION
FEEDBICE. gnooed Line ¢

(STANDARD Oﬂ S lw £ MOTORS)
F‘IWU {STANDARD FOR | MOTORSY
NOTOR YINOING K
VOLTS/ 1000 RPH)
PODEL E“
MOTCR
S FME Emm .*uGNEI
FaFERS R'IE
I=irDUCrt
E [19366]B C[an0ED F-210708 1MFO[ nirov-n [BC
B-Df B-16383, C-18394, D-19646
a (161618 RELEASED | s-2¢-88 [ BC
Rev| ECo [BY| AEvIsiow DESCRIPTION | DATE |CHXR
WA Ess QTaiauw{t yreeerieg Prive 1T ooIT [t 3] 4
20 WOT SCall ORawiNG BC 65-24-88 JH 6-24-83

DIMENSIONS AME 1N

DIAGRAN, DX/NOTOR]PN,
Tt i tocen. o s i S0 CONBIRATIONS, BR4-500

1NCHES

TOLERIRCE on, "L-'c'l lt va 3] LLA SIS
A x o1
B 1 TR o) 01 —023s
RELIANCE

OLLi™suyi T T LEL L i1 LLIth 4
i Tuies| ELECTRICHT | Wia |1 ot

1







SPINOLE GRIENT KIT INSTALLATION INSTRUCTIONS

1. REMOVE COVER (X) FRON DRIVE MODULE. REMOVE NUTS (OTY 2, NOT SHOMN)
INSIDE OF COVER () AND REMOVE FILLER PANEL (NOT SHOMN) FROM FRONT
OF COVER.

2. PLUG RIBBON CABLE ASSEMBLY INTO SPINOLE ORIENT BOARD (T) .
CONHECTOR PB.

3. PLUG OTHER ENp.0F (B) INTO BRU-500 LOGIC BOARD (B) . CONNECTOR P7.

4. FASTEN 804R0 (C) To BoARD (D) USING (41 SCREWS (E) aMD
AND ¢4y LOCKWASHERS (F) .

S. PLUO E-WIRE JUMPER HARNESS (§) INTO CONWECTORS PS oF goarp (O)
AND P3 OF BOARD (D) AS SHOWN.

6. PLUG JUPER CONNECTOR (H) INTO CONNECTOR P2 OF 804R0 (D) AS SHOUN.

7. PLUG 2-¥IRE JunpeR Harness (1) INTO CONNECTORS P2 OF B0aRD (C)
AND P OF 60aRD (D) AS SHOMN,

8. INSTALL COVER (X) -

MATING CONNECTORS ARE PROVIDED [N THE SPINDLE ORFENT KiT FOR CUSYOHER
CONNECTION TO SPINDLE ORIEMT BOARD CONNECTORS PI, P3, P4, PG,

HATING CONNECTORS ARE PROVIODED WITH THE BRU-S0Q FOR CUSTCMER CONNECTION
6.

T¢ BRU-500 LOGIC BOARD CONNECTORS P4, PS,

NOTES:

A RIBBON CABLE HARNESS
TOP VIEW

SPINOLE ORIENT CONTROLLER BOARD @ BRU-S00 LOGIC BOARD
fan

RIBEON CABLE HARNESS
(RIBAON CABLE MUST BE PUSHED
INMARD TO CLEAR COVER

®

FRONT VIEW

BAU-500 DRIVE HODULE WITH
SPINDLE ORIENT CONTROLLER OPTION

RIGHY SIDE WIEW

BRU-500 LOGIC

J 804ro (D) @
(0

97
®
SPINDLE ORIENT
CONTROLLER
P6 BOARD

5 (=]
P4
P3
4
P2 g
Plo b
]
B [19306|SJ| UPDATE DWG |1z-20-91 | BC
A [16338]PS| RELEASED 7-19-38 [BCB
REV| ECO [BY| REvISION DESCRIPTION DATE |CHKR
P53 oTMiAuISE vy P 17 LI T TR ™
00 KGT SEALE Oraumg PS 6-20-08 | DPH 1-19-88
e s [ ota., TASTALLATION, SPINDLE ORIENT
JALETS 10 AOWeS 01 MI9 HaL Y11/8RU-S00 DRIYE KODULE
TOLERAACE ON, f "YTW”‘T_;QI——
AXGLLS, al* . L vl 9101-0236
Simir: xehoso | BELIANCE O T
R ELECTRICH] NiA |1 of 1
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BC
oo

i
$-1-31

j2H

BRU-SERJES DRIVE MODULE

3101-0233
9-7-89
JA

117051

RECEIYE HODE
Pir

o

11272

AT T

T

SLRRELE, Shu-5E1)
T E

DUAGRAN, IMERTACE £0§882Y

BC  7-ser-g3

? 2.2x.
PRI v, . PP 2L .

GSER TERMINAL T s 2
" "J = - ph-g ¢HCT

t . RACYe
!
‘
,
;
HE -
.
[ | Ly

5

RELEASED

RL¥ISION DESCA[FTION

BT AL

XHIT rmo0E Xri T LEVEL
Piz P13

1986615 3] veoaTE FITLE 2L0ck

13 Ing]
kevi £Co FBY

B
A

.
T

: EXTERMAL CURRENT LMIT
H

| EXTERMAL

| CURRENT

\ LiniT

\

'

)

'

'

'

'

PROGRAMMASLE
HON TOR 2 hd

PROGRAMMABLE PROGRAMMASLE nONITOR

¢ p5-3 € MONITOR A

VELOC[TY
HOMTTOR

E: CURRENT COMMAND

CRRENT S TOROUE
now | oR

< Py 2 -

LFA-14

A
12T
I3- T [ f\l‘/'\‘ 0TOR OYERTERFERATURE

o
w
£
—
3
1

H
1

Pa-13€ 4

4 RUSHLESS

Pa-104
s
£ pa-g 4-AB5 ERC - UTE ENCOGER

|
H
T
! €pa-11 LENEE
.
)
\

4
2
L T I

L
J
g

ERCODER s pa-t ENCCDER

S e T ,
ey

|
"
+
)
T
i
i

ENCODER INFUT

IHCREMENTAL T

Pi-1

f
Iz o=
\
oRIvE ENRELED Yoy «32vpe
,g‘ "~ [-(P2-10 et LvJ Y

L p2-3

FOSITION CONTROLLER ESET
1 L—— < po-s 281= = 156

VELOCITY COMSARD SIGNAL

:
i Pl
= praz £28E= [ 2 Lowed,

g

313
P4 [:: EMABLE

T U

MOTES:

1
|

|

|

|

|

1

|

|

|

[

|

1

!

|

|

|

! srsiEn

¢ < P1-g (—-"’—‘m-jn STATLS 00

: BRIVE O ::]&; I 12 2
i

!

f

|

|

!

{

[

I

|

|

|

|

L

& 1 SHIELD COMNECTION MY @F RADE AT QRIVE KODULE EMD OF CASLE, AS SHOWL OR AT
OPPOSITE (XD OF CABLE,
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T v [ e [ m ——
[ mevin. | mesin, | essin AN L mAsin | s = =i
127/5.00 |22.77.875] 50/1.97 6x6/.24%.24 | 194/7.64 257/10.12
= 145/5.71 22.2/.875] 50/1.97 b6, 24%.24 272/10.71 _ 335/13.9 |
145/5.71 22.2/.875 | 50/1.97 _Bibs . 24%.24 350/13.78 413/16. 26
200/7.87_| 36.5/1.439] 80/3.15 10XB/. 39X, 32 255/10.04 326/12.83
0 200/7,82 | 7 36.5/1,438| BO/3.15 ] 10X8/. 39%. 32 320/12.60 2390/ 15,35
| FEiDO 131/5.186 M0s7.87 |1 173/6.81 36.5/1.438] B80/3.15 13.9/.53 10%6/.39%. 32 420/16.53 4580/19.29
2 EYE BOLIS INGIALLED ON F-B100,
6200, 5300 HOTORG ONLY.
L= = — ——pet—— AH BF DA HOLES - AJ DIA BOLT CIRCLE
o ~B8
! O
’ = o — — @ ‘
+-—t—r—t—_——_— -4 &P
CONKECTOR £0R BRAKE
OPTICN THIS AREA F-4000 HOTORS: MG X 1=s X 15e0/.59 INCH DEEP THREAD
F-GODO HOTORS: MB X 1.25na X 20sa/.73 INCH DEEP THREAD
Aljoorss TM| CHG D TEXT - .
A |19866|BC RELEASED 11-25-91| JH
NOTES, REV| ECD |BY |REVISION DESCRIPTION| DATE CHKR
L5950 v TR BT OXTE ST AT T
/1% HOTORS ARE HANUEACTURED TO HILLIMETER DIMENSIONS SHOWN. INCH 09 WOt k,mtkonwn% 5J  11-95.81] M 1 g
& BEHG 10N I e
gi[‘hﬁl"??r:s tExcésglé:wg)l‘:«::;ﬁoz(?:fﬁlﬁ:;u:sgr:unsu N Mea ik Lt 07 Ty DIAGRAM, OUTL IHE 8. HOUNTING
INfLréi . . 2 5 FILLEIS N0 BOUIGS .07 B HAX F-SERJES MOTORS
o ::\)&:?;ud ‘gu. o e LT Tt o T T
2. FOR FURTHER MOTOR DETAIL, ENCINEERING SPECIF ICATION DRAWINGS FRACT 108G, 17847 | £990 Prowcie, mi 53344 Q101-0332
ARE AVAJLAFLE UPON REDUEST, DECirALS. Xxx 000 | BELIANCE SCACE ITE SRFET
_ S = > (S = L Xk, 005| ELECTAICEL | .1 | € [} of 1
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RS-232C/422 KIT INSTALLATION [NSTRUCTIONS

I. REHOVE COVER (X) FROM ORIVE HOOULE. REMOVE NUTS (QTY 2, HOT SHOWN)
INSIDE OF COVER (A) AND REMOVE FILLER PANEL (NOT SHOMN) FROM FRONT
OF COVER.

2. FasTEN 80aR0 (B) TO 80ARD (T) USING (9) SCREWS (D).

3. PLUG E-¥IRE HARNESS (E) INTO CONNECTOR PG OF BOARD (C)
AND INTO CONNECTOR P3 OF BOARD (B).

4. INSTALL covER (A) .

HATING CONNECTORS ARE PROVIDED [N THE RS5-232C/422 KIT FOR CUSTOMER
CONNECYTON TO HOST COHPUTER & ADDIY!ONAL BRU-500 DRIVE HODULES.

s
LN ]
4 S {
siellss ©
o[e[ s
- = IR > —':-ﬁ
A 1989913 RELEASED 12-19-91 [BCB
NOTES, REV| ECO |BY| REVISION DESCRIPTION DATE CHKR
Y. INSTRUCTIONS FOR CONMECTIONS TO P1 & P2 ARE GXLL3E OTMENWITL IPECUily Friar BT BT Poies a2k e
SILKGCREENED ON THE RS=-232C/422 ADAPTOR CARD. 00 KOT SCALE DXAWING SJ 19-pEc-o! GK 12-19-9
e e b e DIAG., [ASTALLATION, RS-202C/422
FLLETS 10 rowes 2 Mb Wi 10 BRU-500 CRIVE XODULE
TOLEMANCE .ou. Gpu? o [CIEETN
e e | Hen T, w i S8101-0336
QEEINALS, Txa 010 | BELIANCE T e W T
A aisroo| ELECTRICH) | nja | ¢ |1 af 3

FRONT

BRU-500 DRIVE MODULE ¥{TH
RS-232¢/422 OPTION

VIEW A RIGHT SIOE VIEW

B8RU-500 LOGIC

ﬂ J BOARD
[ P ©

| 4
® @//@

RS5-232C/422
BOARO

Pz

4]
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A

o
L0 Ty

EaausT ﬁ

3
ey
/]} AR INIAZE
NOTES:
L= HUS‘ CONFORM TO SPEC. 7058-99/8.
2. A 4.000102.03HINJMUM [ DR AJRTLOW, ABOVE 8 GFLOW UNIT.

. 0.50¢13, O)MINIMU ECR AIRFLGY BOTH SIDES GR BETWEEN ADJACENT UNITS,
€7=11.00(28D) CLEARANCE FOR CABLES.

\ SEE vifu A

REV| ECG |BY

TOLERANCE Gty
AGLES a1t
FRACTIONS . 4 1/64°
DECIHALS, XX1 . 010
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5080 1r

ORIVE MODULE A

0wl
106 uIEE
RN VIRE

0C 6w 1as, 5
ARG FEOVIOIO Ul

/2N Firsin plscoeact

Bi
1

>

DRIVE MODULE

150 10 740 VAC PHS
3 FHASE [l POYCR

N0 G VIBTS 0 (At PASING OF (1.7 AN L3
206U IVE A UL PouER 15 AR IBARY

3 PaSE JSOUARIDN 82 MS1O
TRANGS ORIA.
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et
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? bt 18”"

POWER SUPPLY MODULE

ac
Line
FILTER

Lsona roi 00
W HODALE

Cornim
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DRIVE MODULE A
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KOIER POVER CONRECIOR

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

STANDARD COMBINATIONS

OPTIONAL CQHBINATIONS /o

ORIVE HODULE HOTOR PERSONALITY MODULE HOTOR PERSONAL ITY HODULE
HODEL & PART NUMBER|  MODEL NUMBER HODEL. NUHBER PART NUMBER ___MODEL_NUHBER HODEL NUMBER PART NUMBER
5-2003-K-HODAA PHO108520035H-0 9105-0005-XXX 5-3016-N-HOOAA PHOTOBSIOTENH-0 | 9105-0001 -XXX
SHicil 5-2005-K-HOOAA PHOT0BS52005KH-0 3105-0007-XXX
5-3007-N-HOGAA PHOI0B53007NH-0 9105-0000-XXX
9101-1131
5-3016-N-HOOAA PHOZ0B530TENA-0 105-0002-XXX 5-3007-N-HOOAA PHO20853007NH-0 3105-0013-XxX
o0 5-4030-P-HOOAA PHO20B52030PH-0 105-0003_ XXX 5-4050-P-H00AA P11020854050PH=-0 9105-0005 XXX
F-4030-0-H0OAA $11020BF 4030GH-0 T05-0057 XXX
96101-1132
5-4050-P-HO0AA PHO30B54050PH-0 5105-0008-XXX S-3016-N-H00AA PHO30B5301 6NH-0 9105-0015-%AX
g 5-4075-R-HO0AA PHOI0B54075RH-0 8705-0003-XXX 5-4030-P-HO0AA PHO30B54030PH=0 9105-001 2-XXX
F-4050-0-HGDAA FH030BF 40500H-0 9105-0053-XXX
9101-1133 F-4075-R_HOOAA PHOI0BFA075RH-0 3105-0053-XXX.

RSONAL ITY MODULE

PART NUMBER EXAMPLE

8105-0003-020 ,:
SOFTHARE RELEASE LEVEL

PART NUHMBER ASS!GNED
To SPECIFIC HODEL NO.

NOTES,

A
PN
JAN

B

2.0

PERSONALITY MOOULE

HOOEL NUMBER EXAMPLE

PﬁO'pZ_OBSdOSOPH-OX

HOTORS WITH AND WITHOUT BRAKE OPTION USE THE SAME

PERSONAL I TY HOOULE.

USE PERSONALITY HOQULE FOR MOTOR WITHOUT BRAKE

(-0 SUFFIX PERSONALITY MODULE) .

USE PERSONALITY MODULE FOR MOTOR WITH FaR
(-2 SUFF1X PERSONALITY MODULE) .

LAST THREE OIGITS OF PERSONALITY MODULE PART NUMBER
DENOTE SOFTHARE RELEASE LEVEL, AKD WiLL BE ADDED BY
REL{ANCE HMOY/ON CONTROL AT TIME OF SHIPMENT.

SALE DF ANY COMBINATION OTHER THAM THOSE LISTED MUST
8E APPROVED BY RELIANCE MOT!ION CONTROL ENGIMEERING OEPARTHENT.

CONTINUQUS AND PEAK TORQUE RATING OF MOTOR USED IN OPT|ONAL
COMBINATION MAY BE DIFFERENT THAN SAME MOTOR USED IN

STANDARD COMBINATION.

HOTOR

HODEL NUMBER EXAMPLE
F-4075-R-H O00AA

X = CUSTOMER SPECIAL T
NG LETTER = STANDARD

0 = MOTOR WITHOUT FaAN
2 = MOTOR WITH FAN

FEEQBACK ENCOOER LINE COUNT
H=2000 (STANDARD FOR S AND F MOTORS)

HOTOR WINDING Kg (VOLTS/1000 RPM)
MOTOR MODEL NUMBER

On SHITCHING FREQ, 8=10kHz (STANDARD)
ORIVE MOQULE {PEAK CURRENT RATING)
PERSONALITY HOOULE

S-1030-P-H 00AA

FACTORY DESIGNATEQ SPECIAL OPT[ONS
AA = STANOARD
OPTIONS 0=STO 4
0v0C BRAKEA
JOVAC FAN PACK
OVOC BRAKE AND FAN PACK
4V0C BRAKE
5=24V0C DRAKE AND FAN PACK
HECHANICAL CONF[GURAT[ON
FEEOBACK ENCCOER LINE COUNT
H=2000 (STANDARD FOR S AND F HOTORS)
MOTOR WINDING Kg
(VOLTS/T000 RPH)
MODEL NUMBER
MOTOR TYPE
S=RARE EARTM MAGNET
F=FERRITE MAGNET
C (19586 |[BC| REVISED & REDRAMH [rz-rov-s| B C
B [ 19646 [BC| UPDATED DOCUMENTATION |29-MAY-91| BC
A1[A00287[BC[cnG D P MODEL MO.| 2-1-8% [ BC
A [1R8IL[BC RELEASED y-nov-88 | BC
REV[ £CQ [BY| REVISION DESCAIPTION DATE CHKR
UKLESS QTHERwIGY SrCCiFggp PVivd ¥F LOLS POIRTTRY T
gu Euusl ssult Dhawg BC 3-nov-BB| JH 3-Nov-84
IMENSIONS LRE N IKGHES
BREAR ALL 01 Kz, DIAGRAN, DA/HOTOR/PY
i'!;::: ::: x 39 R0, $10 COMBINATIONS, BRYU-200
Ll 0 ToditenTod Taloesitioa i WART NG,
ealh RETARCE bt low
a1 PRREISEN 5011053
pLtmuLs. x¥a020 | BELIANDE LLETS S LR B L L4
s gi0 | ELECTRICAL | nya c |l of 1
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1/4-20 GROUND STUB—"
6. DIA)
(TRANSF ORMER CHASS1S)

3.32 10.06
84 21.9)

E

Talall |

i ot

INid| il s Kl
Y

o

:

=

il
Q kel

T——seconnary connections

8-32 THD BOLTS
(4.17 DR

/CONNECT 1ON INSTRUCT ] ONS

/_

8-32 THO BOLTS

PRIMARY CONNECTIDNS C
417 0lA)

NOTES,
1. DIMENSJONS ARE

TRANSFORMER TERMINAL

) 8.00 MIN. CLEARANCE ZECOMMENDED
S . 2 B
B g'(]203r;1)“ 9'(‘2010';” (200 FOR ACCESS 70 HIRING
~ I - i =
h”ﬂ > il ﬁ
B N T —
—— === — T 5
® ® 3 8 f
3,20 HAX. 1
(235)
P ® | b
_ e s — —F=
* ) 3kVA TRANSFORMER
R ELECTRC-CRAFT P/N 0020-5097
| _ ! \Moummc HOLES: 0.28 10,02 DIA (4) Blpoorsai) CHG'D TEXT -- --
| | (7.1 20.5) B [19866/5J| UPDATED TITLE BLOCK | 12-20-01] BC
i ;
i | A 7320lBC| RELEASED 2-23-89 | JH
- ———
| | REV| £CO |BY [REVISION DESCRIPTION| DATE | CHER
i TR et -4}— %ﬂiﬁ.ﬁgﬂg!ﬁ?idﬁcuﬂn o L2 TV T
_-#} DINERSINS A0€ 1N movgs B¢ 1-10-89| B8 2>22—M
e e e g2 Hax DT AGRAH, OUTL INE , TRANSF ORMER)
E = i weise ar (PR
- 8.00 +0.06 FRACT |ONS, 1 1/647 | €don Froicie, mi 554y 9101-1056
(203 £1.9) DECIMALS. Y1 . 010 | RELIANCE,
- o 0,005 | ELECTRIC 1.1 1 of 1

IN ENCHES (mm)

RING OR SPADE LUG CONNECTORS (NOT PROVIDED)
ARE REQUIRED FOR WIRING CONNECTIONS TD

STRIPS,
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BUS VOLTAGE (VDC)

1 PHASE TRANSFORMER SECONDARY VOLTAGE

AND CORRESPONDING DC BUS VOLTAGE

VERSUS DC BUS CURRENT
3 kVA TRANSFORMER

233
320 226
310 219
300 \ 212
290 \ 205
280 i98
270 N 191
260 \\ 184
250 \ N 177
240 s 170
230 ™~ 163
220 156
210 149
200 10 20 30 40 2 e

BUS CURRENT ({ADC)

YA

3. ALL DATA TAKEN WITH TRANSFORMER PRIMARY VOLTAGE HELD

RELIANCE MOTION CONTROL
1 PHASE TRAANSFORMER

INTERNAL LOSSES, AS BUS CURRENT LOAD INCREASES.

PART NUMBER KVA
0020-5097 3
M
@ 0
s 3
- o
Sm
x NOTES:
TH o |
%-: & DC AUS VOLTAGE AND CURRENT IS MEASURED AT MOTOR PONWER
@e CIRCUITS INTEANAL TO THE DRIVE MODULE
=2 {NOT ACCESSIBLE TO THE USER) .
E p]
b2 2. CURVE SHOWS REDUCTION IN TRANSFORMER SECONDARY VOLTAGE
g,_, AND DRIVE MODULE INTERNAL DC BUS VOLTAGE, DUE TO TRANSFORMER
3
o

T0 230 VAC 1 PHASE LINE TO LINE 60 Hz AND WITH SECONDARY

WIAED FOR 230 VAC LINE TO LINE NO LOAD.
C |0625JL.| UPDATE TITLE BLock |(0-S-93| B
B [19960|BC| BRU-200/1G2000 2-19-92 | BC
A 119866|BC RELEASED 11-22-91 | JH
REV| ECO [BY [REVISION DESCRIPTION| DATE |CHKR
UNLESS OTHERWISE SPECIFIED  [DAAWN BY  DATE PESIGN ENGH DATE
DO NOT SCALE DRAWING BC 11-22-91] JH 11-22-91
DIMENSIONS ARE IN INCHES

BREAK ALL EDGES .02 MAX
FILLETS AND ROUNDS .02 A MAX

DIAG, XFMR LOAD REG,
BRU-200/1Q2000

TOLEAANCE ON: Confidential Information of PART NU.

maies - EBECRIE,

FRACTIONS:+1/64" : 9401-1057

DECIMALS. XX.020 HELIANDE'- SCALE  |OWG SIZE STEET
xxx:.010 | ELECTRICE! ) 1.1 of
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¥ 1 i
et e e S - - o - Bia1- 105
1211051
TEST POINT: DBESCRIPTION =20
CLEN (CURSTNT LOOP ENHBLED | CUTPUT SIGAREL INDICATING TRIVE 1§ EASVALEL, +SYIK - ENARLED,
@ v = DlsAzLCn. : 550 ¥ IR
Con (COMPRNN C IMPUT COMVRID SIONEL = DIFF [ﬂ(V‘E P"‘ILEEN INPUT DICNALS VLS A VeSS, » UDT
Aws.C0 SIGARL, #1BVDC RAnisr
D i €93 (Clrmdm) 1 COMRION FEFERLCE FOR TEST POINTS ranssiCrErTs, 1@ veg) FOR LOSIC
CIRQUITS, ® um
1FPR (CURSENT FCED BACK, R LEGY: R LEG MOTOR CLRRENT. ANWLOG SIGTL, 1 5.nC RIRGL. A s Lps
— ® Qe
TG (CURRONT MAGNITUDD) 1t DRYCRAINES HAGNTTUDE AND PORRITY OF IR,1T. SAMC A OUTRUT SICWL * CD
16 (COMECTOR PS OIN 1), AWLCG BIGHL, +18VDC RATGE * HO
el . 1
nsr (w;mxnom. INDICATES ¥3 O NICROPROCESSOR 15 READING CFROM, +3YDC « NOT RLADING EPROM. o BN ® 0SC
TOSGLES L0 1@ VK2 HEN EPROH 1S BEING ATRD. ® cod
tad T NS & e, T R P N P T PR R Y il ® 17
'IR lQ}w‘(le COs¥D R): R LEG MOTOA CURAINT COTIND, SIGWL 15 SING WivE R I'IJH')R S¥FT 18 a IR
TURNING, B-PLITUBE OF SIHC HAVE PROPORTIONL 10 COMPTWILD MOTOR CLRRENT. 11@VDC RANGE./)\
1T CCURSONT CO=emiD T): T LCG ”0[0‘1 CURRCHT COMpYei0. SME Is GMAL IR BUT SHHC WEVE 1S * st
SUSILD 243 BEGAES 1RO IR,
PON (AT TOR) PR:):r‘W!"I\LLC O.I“’UT S1CXL, QUIPUT 1S SCLCCIABLE USING SCRIAL TERTINL, SAT |:|
(‘ 5 O21PJ1 ST FROCRIPAADLE MONITOR (COXCIOR P PIM 3). P0G SIGaL, »1@VDC RIYGE. R ;7
pf =—= , s i e 1
0 LMOTCR VELOZITY QUTFUT) s VOLTRCE PROPOKTIONL. TO MOTOR SFECD. S NS OUTPUT SIGAL rvo
(CONICTOR PS PIN 2). RNOLOG SIQFL, +)0VOC RANGE
- — P BRU-228
060 (CHILLATCRY: TRIMNGLC WSVE FOR PYM OUTPUT THITOHING, NOTC: AVALITUDC HAY Q#rGl RS
FOTOE SPLED GHTKES. LOGIC BOfIRD
S50 FEYSTEN STAIUS QUTPUT) 1 OUTIUT SIGRRL [INICATING IRIVE MOBULE STRTUS, 4SVOC - DRIVE — y
HELAL REASY. @ VOC = FALLY DCTECTCO. SAME TIRING RS OUTAUT SIGNLS SSO +/- (CORECTOR NOTES: A TEST POINT VOLTAGE SCALING:
P1 PING 5,20 --
- == - BIGAL NOTES <
LT (UP/DOY RY: R LEG 1MOTOR QUTPUT COMPYIID BIGAL. +15V0C = UFPER R LEG POMCR DOVICE oM. - B
—ISVDX - LGSR R LEG POWER LEVICE ON. 1we | 5.@vDC-DM PCAK RNTING
5 {0t 515 5 LEG MOTOR CUTAUT COMNl SIGAIL. +15VIC/-1SVC, NG
U U 1Y T LEG MOTOR CUTPUT COMMFRD SIGNE . +15VDC/~15VDC, IRIPER  10.DVDC-DM PEAK RAT LG 1.n 8.5 | 8.923 VIRAADT
POTENTIOMETER DESCRIPTION: Btk =TS P
Bl SNt e Ut iR A GRS 1
RIC? (VCS OFFECT MUUSTY: THIS POTENTIORETCR 18 FACIONY NONUSTCD BT N1 SEMFD SO 17 wo {10 I (LSRR i bt Yot Bl el vig
FILLD ADJUSTED. NOTC: TeE OFFSCT O AL SO DE MOJUSTED DIGITALLY VIA TIE SCRIM. YCNYXN’[ WS INUT SCALIKG 1SQLITICD vin
I o teease, |
/AOUTPUT SIGNALS ABOVE +18 VDC OR BELOW —1@8VDC
ARE CLAMPED TO +18@ OR -1@ VOC, RESPECTIVELY.
2 = Ergl 7
1573 | BC
(;HD R3379 LOC
DO_NOT_SCHLE THIS LRAAING JH
l [EN 4 E-\\:«a\
BAIC [CLoxD I LR — i
- ULESS QVHERWISE SPLCIFILL - S —————
A P AOECTRIV R e
DIARGRAM, DRIVE MORULE,
[ omIteas e o s o TEST POINTS, BRU-268
”F{"ﬁ& l"; IN'I L8 Frals
xvv(‘nru) ! e — S st et
_>(" ?‘:‘m}) H(MT]DA (AT 2 P o) sl N
N emuensoee | RELIANCE NOGTIO0H ‘NB]—\Q]BI

i 105 e

it oer b
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DRIVE MODULE
TERMINALS

S-SERIES AND
F-SERIES MOTORS

MOTOR POWER

MOTOR POWER

I —

1-5300 AND
1-6600 MOTORS

MOTOR POWER

1 |
| CABLE MATING CDNNECTOH| CONNECTOR TERMINAL STRIP
A ﬁ RED A << R RED'ZCS v A
S WHITE S a /S S WHITE S
S N B < U
T T BLACK <i C A | BLACK W T
”“Eﬁi§§ﬁ¥LE GREEN / MDTOR CASE GREEN ‘
/7l7 GND < l|) < /717 —/i MOTOR CASE
I
! E@ | :
C |po625[JL| UPDATE TITLE BLOcK [/0-5-93 |3
B 19960|BC CHG'D NOTE 2 2-19-92 | BC
A |19866|BC RELEASED 11-21-91 | UH
— REV| ECO |BY [REVISION DESCRIPTION DATE CHKR
1. DO NOT INTERCHANGE ANY CONNECTIONS UNLESS OTHERWISE SPECIFIED ~ PRAWN BY ~ DATE — [DESIGN ENGR —  DATE
IN THIS CABLE. DO NOT SCALE DRAWING SJ_ 11-24-91| JH 11-21-91

Zﬁx GROUND CONNECTIONS:

BRU-200 & 102000 - SCREW TERMINAL

BRAU-500 & IQ5000 - M6 STUD

[{}X WIRE COLORS SHOWN ARE FOR CABLE

BREAK ALL EDGES

TOLERANCE ON:
ANGLES #1°

DIMENSIONS ARE IN INCHES

FILLETS AND ROUNDS .02 R MAX

.02 MAX

SCHEM, CABLE, MOTOR POWER

Confidential Information of [PART NO.
AELTANCE MOTION CONTROL

FRACT |ONS . £1 /64 Eden Prairie, MN 55344 . 9101~-14140
ASSEMBLIES SUPPLIED BY RELIANCE DECIMALS. xxt,020 | MELIANCE SCALE  [DWG SIZE |  SHEET
MOTION CONIRQL. vt 00| ELECTRICHD | 11 A |4 0f 1
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3 | BOTTONM VIEW
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X - '| - A T Sy
By 4}

T KLZE .00 (99 6) CLFARLKIE ADYY( § BILOW UNIY FGR ATR 110w,
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l—0.50
P10 (M9 azn
MIG HOLES (:n\ 0,75 ke -
6.3
q ]’r
5.20 4,79
032 ! 120.6) (‘,‘0',9%,

(218.4)

3.40 HIN
6.7

an
L1
TP

INCHES
(mm)

AR
£XHAUST

AR IHIAKE

HOTE S,
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RG-2220/422 K11 INGTALLATION. INGTRUCT | ONS
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PRO-GERIES KIT JNSTALLATION INSTRUCT|ONS

1. LOOSEN COVER SCREWS AND SLIDE COQVER (:) OFF UNIT,
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Appendix A -Gefting Started With the Tandy 102 Terminal

APPENDIX A - Getting Started With the Tandy 102 Terminal

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

instructions.

1.) After powering up the Tandy 102, press function key F8 to bring the main menu to
_ the screen.

2.) Move the program selector using the arrow keys or the space bar to the
TELCOM" program and press [ENTER]. The telecommunications program will be
executed which allows the Tandy 102 to communicate to the BRU-Series drive.

3) The top line of the screen is the status code which indicates the TELCOM
communication parameters {for example, *"M711D,10 pps”). This code must be
changed before the Tandy 102 will talk to the BRU-Series drive. To change the
code, press function key F3. The "STAT™ prompt will be displayed beside
TELCOM.”

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

owners manual.
5.) Select terminal mode by pressing function key F4,

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

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

APPENDIX B - User Terminal Communication Codes

ASCII Control Keys Received By BRU-Series drive

Key Hex Value
‘Backspace 08
Carriage Retumn oD
XON L b
XOFF 13
ESC 1B

{Other Controls Received By BRU-Series drive

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

Escape Codes Sent to Terminal By BRU-Series drive

Escape Code Hex Vatue Description

ESCJ 1B,4A Erase to end of screen

ESCP 1B,50 Tum cursor on

ESCQ 1B,51 Tum cursor off

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

ESCYrc 18,59,r¢c Position Cursor row, column

ESCp 18,70 Enter reverse video

ESCq 1B,71 Exit reverse video

ESCH 1B,48 Move cursor (move 10 top
left corner)

Other Codes Sent to Terminal By BRU-Series drive

Key Hex Value
Backspace 08
Linefeed 0A
Carniage Return oD
Bell 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 seriat port (P6) to the PC according to the following
pinout:

BRU P& PG (8 Pin) PC (25 Piry)
3 Signal GND .....ccoooecereerrreanens €111 2 J————————— ||
5 REVes, i vmnsesiomepggesnses ;38 2 0 R —— 2TXD

ZXMTH e T BXDH O B *RXD+ orB
BROVH et *TXD+ OrBuevoeveee v * TXD+ Or B

* 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
menochrome monitor setting, use the */b’ command tall shown In 2 above, then press "Alt §' once
in EC COMM-when ECC is invoked again, the screen wili 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 emutation may be set to either BRU or ANSI

Press [ESC] 1o establish communication

Press 'ALT H' for the Help screen

Press 'Alt F4’ to retum 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 communicaticns mode: RS-232 or RS-422; (factory default
setting is RS-232) refer to Figure 5-2 for correct settings.

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

Press 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.

lf 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.

BRU-200/BRU-500 Brushless Drives instruction Manual 63



Index

ABS 107G . cceevticeeeivieeseeresnveveresesesesssssssseeenens 30
AJUSIMBIMS o cisus wssssnmemsesssrssssames 21,23
FaYolo] [{o==11 o] o THNNUOU OO 50
AULOEUNE ... caeae e ressrenrcaeeer 36, 37
AUobaU .cci... coiiivoi s o
Auxiliary FUNCHION.........cveceeeenieeennunnerrereres 46, 57
AUXILIANY POWET .......oevveeeeerrareerie e rensrasssnees e vensesess 3

B :
Bandwidh. ..o 42

BRU-200 Power Winng .........coommmimmssannan. 11
BRU-500 Power WING ..c...covveeverernmvensansirnras 10

CGommunication Problems.........ccccecciveeeeenennn. 83
Communication to PC.......oeecooevvevcererciemieernn. 62
Communications

Host Mode......occueeeeiieeeeeeececvree e . 35
Connectors

Current limit................
LTS O ettt

Data entry...coceerivcreeneeeee e 33
DHagnOSLC. ..ot aeseenens N
Diagnostic information..........ccooeooreececicne e eene 45
Diagnostics t00l........e.ueeeecrerecereer e 30
DISABLELY c.oconscnsomsmmmmsmmmsmsmmmsnrass 44

Dynamic brake .oouomommmammasmmsmmm 2

E

ECCOMM. ...t 62
Encoder......ocovvivveveecvecceeeeeeeeeenenen. 2, 8, 11
Environment ..o ceeeeeeeecceeeirce v avsrsrrseesinenee 10
| 1 { o ] S S P S 27,30,31, 45

Fault conditionS........coceceeecvvceenrrreceeneceeenrsiveccnnee g 1
Fault information.........cccceinmisimenreemmeee e 29, 31
Filter BW ..o v vesnnnens e 35, 38, 42
Function generator...... . oeerienvieeesesecsennn 34

H
Help inforMatian ..:.cxmsmsa iy o9

HEIPD PAGE.- et eeen 2T
Host Mode Communications.........ccccccccerereneee.. 35

| TOIG ivseevmumrmse st 30
INSAlALION ... e 10
INEMACE ... rsnsvaee e e e sraenee 16

J
JUIMIPETS <.t cver s e e reneer s eonennnerns 24

L
Load regulalion. ... vvrcrvinenniesnnneniiininnn 8

Monitor information
ABS HOrgQ ..o

Motor Connections...........c.cccucmnvvoneans
Motor mating CONNEcLors.........covevvcermrcmrencnces 58
Motor mounting ...........cccoeveiresirernsessmnicmen 11
Motor shaft seal Kits..........cccccvmreevervveeecrceenae 58

Overspeed.......c.veevciiiecnreenn e e 35

BRU-200/BRU-500 Brushiess Drives Instruction Manual



Index

PGAIN.....o e 33, 35, 37, 38, 39, 42

Period .. OO PROR
Personahry module .. 2,27, 44, 56
PHASE LOSS .. B e

POWET 108888 c.veveeeenceceeer e vimrrcraieeerae nvnmea e cenaceens 9.

Power supply module ... ..2,10, 20,55
Power supply module (BRU-SOO only) ............. 23
Power winng..........ccceeceev. cereveenseneeneas 11
PRO-Serles... FSNI ¥ 4
PRO-Serias smgle axis controller ..................... 45
PSM Enable ....................................................... 20

R
REPlACEMEnt PAMS .- wws s s 55

S Yo Tat: | o ol = TR .
R E=T= 111 1= OO SO

Scale... e T s O
Serial |nten‘ace
Serial interface operatlon .................................. 27
Setup Page....

Setup parameters

MONROT cevcet e ens SO
- T o |
OVErSPee......ccccvcevscae e ceeverseseeneares B9

Shunt reguIAtor.......ccvvvvrerersveercseervrarnenssesaers 2
S1AVE AITVE ..o e esne et venerneeeneean 50
Software handshake ........cccevvieeveeirernieesan e 27
Space requIremMents ..o eveeenencrnererescrenens 10
SpecificatiONS.........ccocvnvrveesererneesseresrnceeerseseesne. &

drive module..........ccceeirvecvemrcceniercenieneenn. &

SHAtHS - PAgR..... ...

[ oy, [ =) S S .
|-Series MOOM...covee e eeeeeeeecensere e eeeeenens T
POWET SUPPIY ceioeeniiiccrrmiee et 5
S-SeMES MOLOM ... o ceeeeeere e e eeeeeereee e 6
TrANSIORNGN ..o comivsss s
Spindle Orient ..
Start-up... VRO,
Status mformatmn......A..,..‘.................................29

21 (:] o 1 S
SEP Vel e 3

Tach... cbretnentersseasense saen st s arsssnsaresensreneerseesss OO
Torque shanng B OO USUTON - ¢
Transformer...

Troubleshooting.................................................44

TuniNg PaTAMETErS....cccvvccuvrererere e nerereee e 27
TUNING ProCeCUre ..........vcevemeeemeie e cnemesceeeeec e 30

U
Usertenmningl.......coeceveeeeeeecsecmmeresveeeeirinns 27,60, 61
User terminal commands

NGHt ATEOW scsvisnssss sovmerssmss e s 33
UD BITOW.ciiieeierrasnns v sessamsressessrernreseeseesensnnemss GO

v

VanABIeS: .o imismsisismmn mtesmmsmsme s ms i 00
Vel MOGE .ot een e 28
VeloCity regulator............ccevvrecrmacosvamsecereesneeeas 39
VT-B2 ettt tere b sea e sanssarn s e s s e 27

w
WIMING et 10
WHLE PrOtect ..o et 33

X

BRU-200/BRU-500 Brushless Drives Instruction Manual

65



- D



Mail Or Fax RELIANCE MOTION CONTROL Technical Writing
Technical Support Group Internal Use:
6950 Washingion Avenue South
Eden Prairie, MN 55344 e
Fax #: (612) 942-3636

RELIANCE MOTION CONTROL
DOCUMENTATION IMPROVEMENT FORM

Manual Number:

Page Number(s}):

Comments: (Please give chapters, page numbers or specific paragraphs that the change will affect. Include
markups from the document or attach additional pages if necessary.)

What will this improvement suggestion provide?

Originator: City: State: Zip:
Company: Phone: ( )]
Address: Date:

Technical Writing Internal Use:
Follow-Up Action

MOTION CONTROL

Thank fi tS. ..
4mk you 1ov your Commen RELIANCE ELECTRIC I/ |




BRU-200 and BRU-500
Brushless Drives
Instruction Manual

P/N 0013-1028-001 Revision B

Reliance Motion Control, Inc. / 6950 Washington Avenue South / Eden Prairie, MN 55344 / 612-942-360 / 800-328-3983

MOTION CONTROL
RELIANCE ELEcTRIcCE]



