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

shows the standard BRU-500 components.

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

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

separate controller package.

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

BRU-200/BRU-500 Brushless Drives Instruction Manual
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Figure 1-2 BRU-200 Series Servo Drives

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

1.2.1 Power Supply Modules (BRU-500 Only)

The power supply module (PSM) can supply DC power to as many as six servo or spindle drive modules.
The AC voltage input to the PSM is non-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 itself,
provides trouble-shooting diagnostics, and has a buiit-in solid-state "soft charge” of the DC bus capacitors
to reduce AC inrush currents. It also includes a built-in dissipative shunt regulator that provides quick
discharge of the DC bus capacitors and doubles as an emergency synchronous motor dynamic brake.

1.2.2 Drive Modules

The drive modules (DM) provide control and power for either S-Series and F-Series permanent magnet
synchronous motors or I-Series squirrel cage induction motors (BRU-500 only). The DMs are available ina
range of current 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 enceders
are factory-installed on the mators.

2 ERU-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-Series drive modules. Any changes made through the serial interface can
then be stored in the PM. A VT-52 compatible serial terminal is required for the easy-to-use menus.
Refer to Section 5.2.3.1 for user terminal requirements. Alternatively, a multi-drop host mode
communication protocol is also available for direct connection to computer hosts. Refer to Section

5.2.3.3.

1.2.3 Motors and Encoders

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

mounting optional feedback devices.

1.2.4 Transformers

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

matching for the BRU-200.

1.2.5 Auxiliary Power Supply

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

The PSM-AUX option is used if DM logic power must stay on even when the motor supply (the PSM) is
turmed 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 sernial interface
could be used for trouble-shooting and diagnostics. See drawing 9101-0134 ir Section X for additional
information on use of the PSM-AUX and the optional PSM-AUX isolation transformer.

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

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

2.1 Drive Module Specifications

BRU-500 Model DM-25 DM-50 DM-100 DM-150 DM-150X
Continuous 20 40 50 65 85
Amps[1]
Peak Amps[1] 25 50 100 150 150
Bus Voltage 125-375 VvDC
(325 VDC with 230 VAC input)
Command Signal + 10 VDC (13.3k Ohms impedance)
input Range
Ambient Temp. 32°-122°F (0°-50°C)
Weight 24.21bs (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)
Intermal 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

[2]

Peak Shunt Power ’ 4.5 kW

12]

Ambient Ternp. 32°-122°F (0°-50°C)

Weight 15 Ibs (6.8 kg)

1] peak vaiue of sine wave per phase

[2] DM-30 has provision for optional extermal 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 Brushfess Drives Instruction Manual
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2.2 Power Supply Module Specifications (BRU-500 Only)

BRU-500 Model PSM-50 PSM-125
input Volts 88-265 VAC RMS (Three Phase)
Output Volts 125375 VDC

(325 VDC with 230 VAC Input)
Continuous Amps {DC) 50 100
Peak Amps (DC) 150 450
Continuous 600 W 1200 W
Shunt Power
Peak Shunt Power 20 kw 40 kW
Ambient Temp. 32" -122° F {0° -50° C)
Weight 26.2 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 | 5-4030 | 5-4050 | 5-4075 | S-6400 | 5-5200 | S-5300 | 5-8350 | 58500
Stall
Torque 2.7 5.0 7.0 20 3o 60 8¢ 100 200 35 350 450
{1-in)
) 0.30 | 0.5 | 0.79 | 2.25 | 3.39 | .78 | 10.2 | 11.3 | 22.6 | 3.7 | 39.5 | s0.8
Spoea 2
troml 6000 | E000 | 5000 | S00C | 4000 | 4000 | 3000 | 3000 | 3000 | 3000 | 2000 | 2000
&
aortva || 347 | 147 | 2.5 2.5 4.4 | a4 | 8.7 6.0 s.8 | 62 | 7.6 B.2
(Ma/A} 0.43 | 0.23 | 0.28 | 0.28 | 0.50 | 0.50 | 0.75 | 0.58 | 0.65 | 0.70 | 0.86 | 0.92
@
WA‘:“’ i6 16 Y] V) 50 80 90 a2 8o 8s 104 $42
(7]
(oh“”) 7.3 | 26 | 6.6 1.3 | 2.0 0.6 | 0.9 | 0.49 | 0.18 | 0.52 | 0.193 | 0.10
L w
aig 9.7 4.1 | 2.0 | 3.4 9.0 | 3.3 | 5.4 a4 | 22 1.2 2.5 2.4
7
t1o-1n—=2) | (0. 00007(0.00043| 0.00027 | 0.00072| 0.0022 | 0.004s | 0.006 | 0.012 | 0.021 | 0.030 | 0.056 | 0.083
tke-a2) ||.000008 0.000015!0.00003 |0.00008 | 0.00025|0.00046| 0.00068 | 0.0613 | 0.0024 | 0,0034 | 0.0063 | 0.0094
BRU-500 | — | ow2s | ow-2s | om-25 | ow-s50 | oM-so | DW-50 | DM-100 | OW-150 | OM-100 | DM-250
BRU-200 || D10 | DW-10 | DW-20 | DWw20 | Dw20 | Ow30 | DW30 | | | | | __

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

maximum continuous operating speed

peak amps of per phase sine wave

peak volts of line to line sine wave

phase to phase

totally enclosed nonventilated

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

| ModeL || F-4030 | F~4050 | F-4075 | F6100 | F-6200 | F-6300
Stall
T 7 &1 g2 | ns | 17 | 25
(lb=1r2
ow 35 | 68 | 8.3 | 13,0 | 19.8 | 2.8

@
Kt 4.8 4.8 5.5 6.3 5.2 6.5

WK
Cl/n) 0.5¢ | e.5¢ | 0.7 | o.71 | 0.7 | o.73
ke 2| o = a9 8 es a9
o krpw)
7 ©
gy || 224 | 0.68 | 0,98 | 0.51 | 0.25 | o.18
L o
o 6.8 | 3.3 | 3.4 | 33 | 17 | 11

7
C-ir=e?)|| 0,009 | 0.019 | 0.029 | 0.057 | 0.035 | 0.144
g2 || 0,001 | 0.0021 | 0.0032 | 0.0084 | 0.0107 | 0.0162

BRU-500 DM-25 | OM=50 | DM=50 | DM=30Q | DM-T00 | DM-100

BRU-200 || Dm-20 | DM-30 | DM-30 | __ — —
1] maximum continuous operating speed
[2] peak amps of per phase sine wave
[3] peak volts of line to line sine wave

14] 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;‘tzl /a :e;gi 2 t ,ﬁ) r druvl.ee

KW/HP | KW/HP | RPM RPM 3o | kg/Lbs

in

[-5300 0.031/
Teo,, 5-5/7-4 7.5/10.0| 1500 | 8000 | 5 5pg | 70/154 | DH-100
I-6600 0.073/
TEag, | 11/14-7 | 15720 | 1500 sooo | G0y | 1087238 | DM-150x

[1] totally enclosed air over (TEAQ)

BRU-200/BRU-500 Brushiess Drives Instruction Manual
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2.6 Encoder Specifications

Motor Type I-Series S$-Series F-Series

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

Supply 5VDC 5 VDC (180mA DC max) 5VDC (245mA DC max)
Line Driver 26L531 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 LSERIES
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 86ibs 135 Ibs 200 Ibs 325 Ibs
(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 (Singie 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.

8 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

116+ dissipative shunt
240 + dissipative shunt
350
€00
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 additiona! akd in sizing an enclosure with nc active method of heat dissipation, the following

approximate equation is used:

T = 4.08*(Q/A) + 1.1

where T is the temperature difference between inside air and outside ambient (° F), Q is heat generated in
enclosure (watts), and A is enclosure surface area (ft*). The extenor surface of all six sides of an enclosure

is calculated as:

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

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

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

ambient temperature is not exceeded.

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

power supply module.

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

3.2 Power Wiring
3.2.1 BRU-500 Power Wiring

WARNING

DANGER OF ELECTRICAL SHOCK OR BURN. ONLY QUALIFIED
INDIVIDUALS SHOULD WORK ON THIS EQUIPMENT.
DISCONNECT ALL POWER BEFORE WORKING ON
EQUIPMENT. DANGERQUS 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 - poiarilies 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 Ieads for proper operation. Connect the earth ground

as shown to insure a safe and proper installation.

The DC bus conneclion wires (substitution not permitied) are provided with each drive moedule.
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.
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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 cn 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 distributed from more than one phase, the AC auxiliary input for each drive must
be from the same phase as the main power for that drive. You may not use a single auxiliary AC source
for drives on more than one supply phase, even if the auxiliary AC source is isolated. See drawing 9101-
1329 for additional information and examples showing use of the AC-AUX power input.

Selection of transformer, line fuses, and wire gauges is covered in drawing 9101-1329,

3.3 Motor Mounting and Wiring

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

Some motor mounting considerations are as follows:

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

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

3) Consider motor case temperature if necessary to safeguard operator and maintenance siaff.
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 Extermnal 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 Externai Shunt Resistor dimensions and connection diagram. Note that
the jumper between pins 1 and 2 of TB2 on the DM connects the internal shunt resistor when an External

Shunt Resistor is not being used.
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5-3000
©
MOTOR ENCGDER COMNECTOR
PIN STGRAL | F
A A+ |
B A _ _ = by
[ 8+ == -
D B
E I+ o -
F - j
6| ENCODER CASE
H ABS
J +5VDC U_k@
I3 +5Y0C
L con 1
A con
: LB 5-4000, 56000, 5-8000
P HALL €
R TS+
5 T5- q
T HALL &
HOTOR POMER CONNECTOR

PIN SIGNAL
R
5
2 fpea D

MOTOR CASE

T{OWm{»

MOTOR BRAKE CONNECTOR (OPTIGND

FIN STENAL
A BRv
8 - é
CONNECTOR PART NUMBERS
: HOTOR COMECTORS | MOTOR MATING COMNECTORS  /\
TEM
WS TYPE MS TYPE RELIANCE PART NO.
ENCODER
COMNECTOR 531 02R20-290 M53) 0BF20-285 91010329
ALL S-SERIES MOTORS
@ e
CONNELTOR
5-2000, 5-3000 HE3102R184 MS3106F16-45 §101-0325
54000 MS3102R20—4P NS3106520-45 §101-0326
55000 HSA10R24-22P NS3106F24-225 9101-0327
5-8000 H53102R32-17P HS3706FZ2-175 91010328
@ B
CONNECTOR MS3102R1 25-3F H53106F125-35 9101-0330
ALL S-SERIES MOTORS|

NOTES,

MS53106F TYPE HOTOR MATING CONMECTORS ARE AVAILABLE FROM REL IANCE MOTION CONTROL BY ORDERIMNG THE
REL!ANCE T NUMBER LISTED. THESE CONNECTORS ARE STRAIGHT CABLE EXIT TYPE, AND HAYE A CABLE

CLAMP TYPE CUWECTOR BACK SHELL.
BRAKE, SEE FIGURE 5-2 FOR BRAKE VOLTAGE. THE DC BRAKE VOLTAGE MAY BE APPLIED EITHER POLARITY.
B(FITE?EM P?‘H'ER SUPPLY IS NOT AYAILABLE FROM THE BRU-SERIES DRIVE. BRAKE POWER MUST BE PROVIDED
SHAFT ROTATION, THE MOTOR SHAFT ROTATES CW VIEWING DIRECTION “A” SHOWN, WHEN A POSITIVE YOLTAGE
IS APPLIED AT DRIVE MODULE COMNECTOR P1, PIN 4 (VCS+) WITH R.EPECT T0 PIN 3 (¥CS5).

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

fbbb

Figure 3-1 S-Series Motor Connections
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MOTOR ENCOBER CONNECTOR F-SERIES MOTORS
PIN
A

Doz |x|r|x|c| x| m|o| oo

STENAL
A+
A-
3+
3
+
ENCODER CASE
ABS
+5VIC
*EV0T
oM
CoM
HALL B
HALL C
TS+
T~
HALL &

b

HOTOR POWER COMNECTOR At
PIN STENAL
A A
B 5
[ T
1] MOTOR CASE

MOTOR BRAKE CONNECTOR (OPTION)

PIN [ SIGNAL
A | BR
A
CONNECTOR PART NUMBERS
MOTOR CONNECTORS |  MOTOR MATING CONNECTORS &
ITeM
MS TYPE MS TYPE RELIANGE PART NO.
ENCODER
CORNECTOR HE3102F20-20P MS3106F20-295 §101-0328
ALL F-SERIES MOTCRS
@ B
CONNECTOA
F-4000 MS3102RZ0-4P MS3106F20-45 9101-0325
F-6000 MS3102R24-22F NS3106F24-225 9101-0327
® BE
CONNECTOR M53102R125-3F NS3106F125-35 9101-0330
ALL F-SERIES MOTORS

NOTES:

A M53:06F TYPE NOTOR MATING CONNECTORS ARE AVAILABLE FROM RELIANCE MOTION CONTROL BY ORDERING THE
RELTANCE PART NUMBER LISTED. THESE COMNECTORS ARE STRAIGHT CABLE EXIT TYPE. AND HAVE A CABLE
CLAMP TYPE COMNECTOA BACK SHELL .

A BRAKE: SEE FIGUAE B-2 FOR BRAKE VOLTAGE. THE DC BRAKE YOLTAGE MAY BE APPLIED EITHER POLARITY,
Bmmlégg PJOHEH SUPPLY IS NOT AVAILABLE FROM THE BRU-SERIES DRIVE. BRAKE POWER NUST BE PROVIDED

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

4. FOR FURTHER WOTOR DETAIL, ENGINEERING SPECIFICATION DRAWINGS ARE AVAILABLE UPQON RERUEST.

Figure 3-2 F-Series Motor Connections
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MOTOR POWER TERMINAL STRIP

MOTOR ENCODER COMNECTOR

PIN SIsnal
3 +SYDC
2 coM
3 B+ |
4 B-

5 A
& At
7 I+
-] I~
9 GROUND
10 -
13 -
12 -
i3 -
14 -
15 TS+
16 15~

I-5300, I-B600 MOTORS

TERHINAL BaX

10

1 1/2 INCH NPT

At

PN

TERKINAL STENAL
1] 5
v R
W T TERMINAL BOX LAYOUT (TOP VIEW)
£ MOTOR CASE @\( \/®
FAN POWER TERMINAL STRIP
TERMINAL SIGMAL
Bi
B2 FAN POMER U
BE MOTOR CASE T
o Fle
Ber | o
11/2 INH m—/'lL L_DJ
iy ,':m;?ﬁ—f-”/ \4
M5 THREAD FOR I-6600 THAEAD OIA W/Gmm MAX LUs DIA
W/17am MAX LUS DIa
{2) ENCODER CONNECTOR PART NUMBERS
MOTOR ENCODER CONNECTOR IMOTOR ENCODER MATING CONMECTOR /{\
CONNECTOR TYPE CONMNECTOA TYPE | RELIANCE PART NO.
ANP 1-480439-0 ANP 1-4B0438-0
CONNECTOR WITH SOCKET | CONNECTOR AMD ANP 9101-0331
CONTACTS 60617-5 CRINP PIN
CONTACTS
NOTES:

FOR FURTHER MOTOR DETAIL.

FAN POWER REGUIREMENT: 230 VAC RMS, SO/60 H2,
AVAILABLE FROM THE DRIVE. FAN POWER MUST BE PROVIDED BY THE USER.

THE HOTOR ENCODER MATING CONMECTOR (INCLUDING CRIMP PIN CONTACTS) IS PROVIDED WITH THE MOTGR.
1.0/0.85 AMPS AC RH]S [THE FAN POWER SUPPLY IS NOT

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

ENGINEERINE SPECIFICATION DRAWINGS ARE AVAILABLE UPON REGUEST.

Figure 3-3 I-Series Motor Connections
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SECTION IV - INTERFACE CIRCUITRY

Pin #1 of the interface connectors is indicated on both modules by a white dot on the module covers.

4.1 Drive Module Interface Connectors

Connector Pin # Signal Name

PB (Serial) ..cccceevreerieerveevesiareeneeesaneerees Fanes .. +5VDC
Y, Shield
5. ....RCV-
G RCV+ (RS-422 Only}
3.... ....Common
e XMT+ (RS-422 Only)
0 [T XMT-

PS5 (MONItOr). e e

P4 (Encoder In)

P3 (Encoder OUL) ....covveeevereceveveenas

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

-15VDC (Not for exdternal use)

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

Common

wree e EXternal Current Limit input
venee. Programmable Monitor Output
... MVO (Motor Velocity Output)

MCO (Motor Current Qutput)

T erverrerarereremeerrranrerenens
T oiirseecsrenrrerernannrsnens TS - (Motor thermal switch}
13.... ...TS+ (Motor thermal switch)
L - S Common
1 +5VDC
10... ....Shield
Dt s ABS (Absolute Encoder)
< ST |-
S I+
6.... e B -
5. B
L SO T R A-
L S ORI A+
2 sttt e Coemmon
1.. ...+5VDC
T eeereernseree v sreararranen Shield
6.... S
5.... R
4. B
R B+
2 U -
AT

BRU-200/BRU-500 Brushless Drives Instruction Manual
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Connector Pin # Signal Name

P2 (1/O) et ce e esnsee e s 10 ceeerereesresrrenecrecras +24VDC
G eeeieeeeeenne-. OUT - (Drive running)
- J0 OSSO OUT+
T et e reene e nsriae +24 VDC Common
Bt eree e eaeas RST- (Reset)
L TSRS R RST +
4iiceeeecieeveee.RAC - (Reverse amplifier clamp)
o SO SRS RAC +
2 FAC - (Forward amplifier clamp)
g O FAC+

P1 (Controler) ...coeecvcevreeicceeireereere e G- Shield

2 2P OEUUOOPRTIN +24 VDC

T e sreeniene e 980 - (Drive ready to run)

- JE SR S80+

S T +24 VDC Common

- SOOI VCS+ (Velocity command signal)
K SOOI VCS -

2 eeeereerrsieenae e ENADIE -

2 [OOSR Enable +

F7 Intemal connector for interfacing to any DM option card (such as PRO-Series controller cards and
Spindle Orient and Auxiliary Function card). See drawing 9097-1131 for pin-out information.

4.2 Drive Module Interface Signal Specifications

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

Signal and Connector Signal Tyvpe Specification
Serial Link............. PE..oooeeeerrnereceerinenneaas INPUL/ ..o Refer to Section X
Output drawing 9101-0136
“15 VDG e PS5 Bc Output..........ccoeeeneee... NOT FOR EXTERNAL
+15VDC....ovvvrree P5-7 USE
Shield......cccevvieriaenenn P5-6..cieeeeee. Shield........cceerereerene.. Connected to chassis ground

intemal 1o DM.

Common........c....... P55....ccomvviene.nn COmMmon.............e.en.. Common retumn for PS5 inputs
and cutputs. Connected to
chassis ground internal to

DM.
External Current .....P54....c...rvereccecrnns INPUL......coremmnvnsrnanennn. 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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Signal and Connector Signal Type
Programmable........ P5-3rieirerreesnesnecssrnnnes Output..........c....
Monitor

MVO ..o P52 e Output...............
MCO..iiiiiens P51 ciieeecnrines OQutput

*Encoder in............ P4 iectesanns INPUL..occriiierrnnns
Encoder Out........... P3 v QUIpUL.....coeeevee i
+24VDC.....cccceeoeee P2-10.icoceir e Qutput......cceeeneee.

Specification

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

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

.- Mator Current Output: + 10

VDC signal proportional to
motor current. 10 VDC = DM
peak current rating (Example:
for DM 20, 10 VDC at MCO = 20
Amps motor current). Output
signal is same as logic board
test point Imag, and serial
terminal monitor output
variable | Torq. Signaiis +
for current appiied 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- I+, 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 externai use. 0.5 Amp
max. output {from P2-10 and
P1-8 combined).
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Signai and Connector Signal Type Specification
OUT+ .o P28 e QUEPUL ... NOFMALTEY Open relay contacts
OUT- e Pzg that close when the DM is

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

+24VDC Com.......P2-7....eeeeeveeeaens Common.........c........... COmMmon retum for +24 VDC
supply. +24 VDG Com is
fioating and not connected to
chassis ground internal to
DM. May be connected to

chassis ground of external
equipment,
BST+ coeeeeerieeneen P28 e ANPUL e oo RESEL: MOmeNiarnily connecting
(3157 O P26 and then disconnecting these pins
resets any DM fault indications.
*RAC-...ecen P24 e INPUL e Reverse Amplifier Clamp:
*RAC+ .ccuiericerernrnnne P2-3 Connecting these pins allows

mgtion in the reverse direction
(CCW motor shaft rotation facing
drive end of motor).

hal -1 0= P2-2. . eeieereeeeeeeee INPUL e Forward Amplifier Clamp:

FFACH i, P2-1 Connecting these pins allows
motion in the forward direction (CW
motor shaft rotation facing drive

end of motor).
Shield.........ccoueneu.n. P19....eee e Shield... .. Connected to chassis ground

internal to DM.
+24VDC................ P18 e Output..coeee e 26+ 2 VDC supply available

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

P1-8 combined).
ET21 0 R P16 QUEPUL e Normally open relay that
SS0- e P17 closes when the DM is ready to run.

The relay opens if there is a DM
fault. Contact rating is 0.3 Amps
maximum at 24 VDC.

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



Interface Circuitry

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 Module Interface Connector (BRU-500 Only)

Connector Pin # Signal Name
P1 £ [P Status-
D e en e nrannnas Status +
Ferieeeeveeeein s PSM Enable-
- SR 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
StEWS+ e P12 Output......ccoveeeereeann -Nomally open relay
Status-...coeecee e P11 -24VDC 04 A

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

Enable+....ccovevenee. 28 B SOOI input[1]..cccererenee -Opto-coupler input
Enable-.................P1-3 -1.5k Chms
- -16 mA £ 6mA) turn-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 tumed 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

BRU-200/BRU-500 Brushless Drives Instruction Manual



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 voitages 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. Amange input wires to safe
position for testing of incoming voltage levels.

3.) Turn incoming power on and measure phase o phase voltages 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. QObserve 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 voitage falling to less than 15 VDC within one second. ) 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 still off, remove all DM covers. Disconnect all motor ieads from the DM
terminals marked R, S, and T. Verify with an ohmmeter that an open circuit exists between R, S,
and T terminals of each DM and earth ground.

9) Verify that each DM has the comrect PM installed and that DM jumpers are in the desired locations
(see Figure 5-2 for PM location and jumper locaticns). 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 arnid 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
position increases positively when the motor shaft is rotated CW as viewed facing the motor
drive end (refer to Section 5.2.3 for serial terminal operation).

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

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

Disconnect all interface cables from DMs and remove all DM covers. Connect R, S, T, and G of
motor to R, S, T, and GND of DM. Install 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 limit (25% is a typical
value). Apply a small positive voltage (about 0.5V} to the VCS input of each DM. Enable each
DM and observe CW rotation of each motor shaft as viewed facing the motor drive end. If motor
does not turn CW then check that motor power wires and encoder wires are connected to the DM

properly.

Inhibit all DMs and 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 cumrent limit value shouid be saved in the personality module (see Section

5.2.3.2.3).

5.1.2 Initial Start-Up Procedure (BRU-200)

1)

2)

3.)

4)

S)

WARNING

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

REMOVED!

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

Observe that green LED is off.

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

Turmn incoming power on and measure line voltage fo 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, E2/N (and terminais L1 AUX, L2/N AUX, if used).

With incoming power still off, disconnect motor leads from DM terminals R, 8, and T. Verify with
an ohmmeter that 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 should tum on for about 1 second and then turn off and
remain off. Check that the DM fan is operating by checking that air is coming out of the top of the
DM near the mount plate.

8.) Connect a serial terminat to DM connector P8. - Monitor position feedback and observe that
position increases positively when the motor 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 medule LEDs tum 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 motor to R, S, T, and GND of the DM. With the DM inhibited reapply
incoming power and observe proper power up diagnostics as indicated by medule LEDs.

12) Using the senal terminal or a BRU-Series control station, set a fow current limit {25% is a typical
value). Apply a small positive voltage (about 0.5V) to the VCS input of the DM. Enable the DM and
observe CW rotation of the motor shaft as viewed facing the motor drive end. If motor does not
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 regulator automatically tracks the DC bus.

The PSM has one jumper, W1, that is used to activate or deactivate the use of an extenal PSM enable
input. The jumper location and description are shown in Figure 5-1. The PSM is factory configured with
the externai 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 aliows the user to set up the BRU-Series system on the machine and have it tune
itself. Refer to Section 5.3.1 for information and conditions for using the automatic tuning feature.

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

The wide input voltage range of 125-375 VDC for the BRU-500 and 100-240 VAC for the BRU-200 is
adjusted for 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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3 Eg-——DIAGNOSTIc
5 INDICATOR
LIGHTS
POWER SUPPLY MODULE
PC BOARD .
(COMPONENT SIDE> -
bMEA[ﬂ«———INTERr-‘ACE
B ls CONNECTOR
—
JUMPER SETTING SELECTS:

SHORTING JUMPER ACROSS EXTERNAL ENABLE INPUT IS5 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 QOPERATION
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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SEE SECTION X DRAWING NO. 9101-0136.
/3\ CAUTION: RUNNING MOTOR WITH J14

ACROSS PINS 1-2 WILL NOT 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

5.2.2.1 User Terminal Requirements

The BRU-Series serial interface is factory configured for RS-232 compatibility, but RS-422 operation is
possible by making jumper changes. Refer to Figure 5-2 for jumper locations and configurations. The
BRU-Series serial interface is designed to work with the Tandy 102 computer, but should interface to VT-52
compatible terminals with at feast-an eight line 40 character display. The terminal should be set for full
duplex, 8 bit words, no parity, 1 stop bit, with XON/XOFF (software handshake) enabled. Refer to drawing
9101-0136 for serial interface connection details. Appendix A is a step-by-step guide on how to set up the
Tandy 102 for operation with the BRU-Series drive. Appendix B contains the communication codes sent to
and received from the BRU-Series drive and the user terminal. Appendix C is a step-by-step guide on
using an IBM PC terminal and Appendix D covers common communication problerns 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 19200 baud to communicate by over-riding the default value. The autobaud function, however,
only works during the first second after power is applied, after which the baud rate is set to the default
value as stored in the PM. To use the autobaud function, after power is applied and the red LEDs on the
drive modute 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 Qperating 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 personality module
information. The Status Page indicates the status of the BRU-Series drive, and the Setup Page allows the
user to change the tuning parameters for optimal performance. There are four modes of operation:
velocity, 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 diagnostics and autobaud have been
completed (see Figure 5.3). The 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 tun
to the Setup page. After pressing the <ESC> or <P> key to turmn to the Status or Setup page, you will not
be able to return to the Help Page except by resetting the BRU-Series drive through the external reset or by

cycling power.
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DRIVE SOFTWARE 9101-1095-010
PERSONALITY MODULE PMOZ20B54030PH-0 -002

- 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

8101-1085-010

—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 Identification
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5.2.3.2.2 Status Page

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

7 STAgUS E Craf
Ls9bleg Lectro-Croft
%{Pq Modeég ghushLeSS Dgéve
%V A/{;?f opyright 1331
MON-1 Torg Press <P> to page
2. 8.8  Press <ESC> to refresh.

Figure 5-5 Serial Terminal STATUS PAGE

AP
%ﬁ’ obled *EXCESSIVE CURRENT ERRORx
; 9,9/' PROBLEM: Average current re-

// M%/ / quired exceeds rated current.
/ / PROBABLE CAUSES: Excessive
Egp,/// motor Load; Encoder or
MON Torg motor connection problem.

%2%%%%%%%%@2 REMEDY: Chk causes, repair

Figure 5-6 Serial Terminal STATUS PAGE After Fault

Status Information

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

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

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

Line 2 - displays the mode of operation. Vel Mode’ is displayed if in velocity mode, 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 (disptayed 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 occurs 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.

Moniter Informaticn

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 comer 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 filter is factory set in the personality module,
When the average current reaches the rated current of the motor, an excessive current
fault will occur.

Tach - Displays the velocity of the motor as determined from the encoder feedback in
units of RPM. For forward motion, the velocity 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 complete rotation of the motor shaft,
the display should indicate a change of one rotation. Note that the display does not show
negative rotations, but will change from 0.0 to some large positive number. This occurs
due to rollover of the position counter, but after this cccurs, 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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Lopyright Notice

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

Fault Information

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

Help Information

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

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

5.2.3.2.3 Setup Page

The Setup Page is used to modify the BRU-Series drive setup parameters for the specific application. The
first 6 lines contain two columns of variables. The last 2 lines provide information about the variable the
cursor is beside. The only cursor movement availabte 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 399.39 RPM/V | P GAIN 100
Of fset 0.0000 V| I GAIN 20
Peak I 24.8 AMPl D GAIN 0
Overspeed 45339 RPM  Mode(1): Velocity
Filter B4 300 Hz|Monitor—1 Torg

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

Figure 5-7 Serial Terminal SETUP PAGE (Velocity Mode)
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Scale 2.49 AMP/V |
Of fset 0.0000 V|
Peak | 24.8 AMP|
Overspeed 45399 RPM  Mode (2 : Torque

Filter BW 300 Hz! Monitor—1 Torg

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

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

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

Peak | 24.8 AMP| D GAIN 0
Overspeed 4539 RPM  Mode (3D : Tune
Filter BW 300 Hz! Monitor—1 Torg

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

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

Dist 1.0 REV|P GAIN 100
Max Vel 3000 RPM | I GAIN 20
Step | 8.3 AMP | D GAIN 0

Overspeed 4539 RPM  Mode(4): Auto Tune
Filter BW 300 Hz]|Monitor—I Torg

U-Cursor Up, <ENTER>-Cursor Down
P-Next Page, R—-Reset Setup, S5-5ave Setup

Figure 5-10 Serial Terminal SETUP PAGE (Auto-Tune Mode)
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How to change 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 prevernt the variables from being altered. Make sure the write protect
jumper is in the non-write-protect position before powering up the drive if it is going to be tuned
{refer to Figure 5-2.). Urder no circumstance, should the write-protect jumper be moved while power
is applied. The result could be a damaged personality module.

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

previous value.

Available commands

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

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

<P > -Tum to the Status Page.

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

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

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

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

User selected varables

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. Pericd refers to the length of time in
seconds required to complete che square-wave cycle. Note that the function begins as
soon as the drive is enabled, and that the motion of the motor wili be centered around the
motor position when the drive is enabled.

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

Offset - (velocity and torque mode) For velocity and torque modes, the Oifset variable is
used to remove offsets from the user input at VCS. This varniable 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 {BR1-500). Refer to Drawing 9101-0139 and 9101-1061.

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

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 to achieve
unidirectional motion, the sign of Max Vel determines the direction of rotation. Max Vel is
entered in units of RPM. Refer to Section 5.3.1 for information on auto-tune mode.

Peak | - (all modes except auto-tune) The Peak | 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 mator when the P GAIN, | GAIN, and/cr 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 velocity (increases the
bandwidth of the velocity regulator}.

1 GAIN - (velocity and tune mode, inactive in torgue mode} | GAIN is the integral gain of
the velogity regutator. The velocity error is continually added to itself. This sum is
muitiplied 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 lpad 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 - (alf modes) The Mode variable is used to select the desired mode: Velocity,
Torque, Tune, or Auto-tune. Velocity mode should be used when the VCS input is a
velocity reference. Torque mode should be used when the VCS input is a torgue
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 - (@l modes) The Monitor variable allows one of 6 variables to be monitored on
the monitor output on the Status page, the programmable monitor test paint or the
programmable monitor output, P5-3. The varables 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 terminal mode operation (refer to Section 5.2.3.2) for a human user interface with a
VT-52 compatible terminal. Reliance Motion Control has a communication software program called EC
COMM that easity configures an IBM compatible computer for VT-52 emulation. The RS-232 terminal mode
is the usual way to communicate with the BRU-Series drives.

However, configuring a BRU-Series drive for RS-422 automatically replaces the terminal mode with a host
computer communication protacel. 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 PRC-Series
controllers that support host mode can be placed on the same daisy-chained senria! 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 communication protoco! (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 autotune mode which consists of a "self-tuning”
algorithm. Auto-tune mode is designed for applications that require near-optimal performance. To optimize
the BRU-Series drive tuning for a specific application, the tune mode can be used. All tuning and
adjustments are 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
systern will move in a rapid back-and-forth motion for 5 seconds and then hait.

WARNING

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

WARNING

AT THE COMPLETION OF AUTO-TUNE, VOLTAGE REMAINS
APPLIED TO THE MOTOR UNTIL THE BRU-S00 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-oop 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 atto-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 defauilt values upon entering auto-tune mode which should be sufficient for most

loads.

VThe parameters adjusted by atto-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
corwitions 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 results in very rapid reversal of the servo
motor rotation and causes it to make a buzzing sound.

3) Step I 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 (899 is maximum) and | GAIN (299 is
maximum) which may resutt 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.) Adijust 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 in a
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 signais 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 optirnally 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 velecity changes. There is essentially no tuning
required for torque mode; P GAIN,  GAIN, and D GAIN have no effect in torque mode.

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

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

External

Limlt
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 operatmg properiy by following the initial start-up
procedure in Sec. 5.1.

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

With the drive disabled, apply power.

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

indicate 'VEL MCDE".
Press <P> to page to SETUP page.

Move the cursor to SCALE. Set the desired scaling on the velocity cornmand input  While in tune
mode it may be helpful to reduce the scaling to a small value such as 50 RFM/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 fuil D/A converter resolution over a 500 RPM 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.

Mave 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 Petiod 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
engd of travel with the Step Vel value programmed (see step 13). The Period should not need to be
set to less than 0.02 seconds.

Move the cursor to Step Vel and set the desired step velocity of the internal square wave
generator. This value will generally be between 50 and 500 RPM. Note that an excessive step
velocity or a low Peak | setting can cause the servo drive to emter 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 | Limit message does not flash during a motor speed reversal. If it does
appear, Step Vel must be reduced or Peak | must be increased.

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

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

Set | GAIN to a low value (no noticeable overshoot) and set D GAIN to 0. While observing the tach
at the monitor output with an oscilloscope, increase P GAIN until the desired rise time is obtained.
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17.)

18.)

19)

20.)
21)

22)

23)

24)

Increase | GAIN until the acceptabie 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 recluce the overshoot back dowmn to the acceptable iimit.

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

Reduce Filter BW until the overshoot begins to increase.

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

Set the mode to Velocity mode and enable the system. The position controller should be holding
the shaft position still. Read the velocity command input voltage (VCS) at P1 pins 3 to 4 or the VEL
CMD test point using a digital voltmeter. NOTE: The velocity offset can also be adjusted by
potentiometer R106B (BRU-500) or R107 (BRU-200). Refer to drawings 9101-0133 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 ratie

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

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

Motor
Velocity

I Terqg

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 Installation
Personal ity Module (PM) for BRU SERIES Drive Module

Must be instolled 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:

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

x Install Personality Module into the socket marked Ul2
on the Drive Module lLogic board. End of Personality module
with colored Laobel on it must be next to colored label
on logic board, and colers must match.

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

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

o—F it s ¥ )
ot PERSONALITY g
g] MODULE mmuxﬁﬁig
T oz |
ORIENTATION—""T" [0 pg
][::jw LABEL === r10
EXHPI0 pro—""|

1
WRITE PROTECT
JUMPER

BRU-200 DRIYE MODULE BRU-500 DRIVE MODULE
LOGIC PC BOARD LOGIC PC BOARD
(COMPONENT SIDED (COMPOMNENT S10E)

P10 Write Protect Jumper

¥ Do not move jumper with power on.

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

x ALWAYS RETURN to position 1-2 (standaord 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 oniy), 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 DM personality:- module ™ransfers" 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 vertilated NEMA-12
(or equivalent) enclosure with proper fusing.

6.2 LED Diagnostic information

6.2.1 Power Supply Module LEDs (BRU-500 Only)

LED Label LED Color Description
PHASELOSS ..o Red...coceiimverecnans Oft = OK

On = Loss of one phase of incoming AC power

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

DISABLED ......cccoovveeeeee. R Off = Not disabled
On = DC bus disabled from external enable input

PSM READY .....cccovveueneen, Gregnu....nneen....... 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

TSRO C 1= - s WA Off = Loss of one or more logic
supplies or extemal 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.

b I ST Red.....ocooceeeeeeee . OFF = No fault
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LED Label ' LED Color Description
2 ettt b Red...........c.oceenee....On = DC bus overvoltage or
Heatsink Overtemperature or
Logic power supply
undervoltage
£ SO RRNVURPIOTUIRRI o (-« IO On = Short Circuit Overcurrent or
- Excessive Average Current
VOO Red .o On = Motor Overspeed
< 30 S TVO O Red...oovvvivecrcevinns On = Motor overtemperature
28 et Red ..o On =Power-Up Diagnostic Fault,
' Watchdog timeout (CPU OK}
2,38 e BlinK.......cooeivimvrannne During power-up, LEDs shouid
Red turn 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 shouid 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 an the cause of the fault than can be indicated on the LEDs. When a fault is detected, the
terminal will automaticaily switch 1o the Status page and display a message stating the fauit which has
been detected, some possible causes for this fault, and some suggestions for carrective 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
(BRU-500 Only)

The Electro-Craft Spindle Orient and Auxiliary Function Card mounts in the Electro-Craft BRU-500 to
provide basic auxiliary functions required for many spindie applications (refer io drawing 8101-0236).
Figure 7-1 illustrates the Spindle Orient and Auxiliary Function Card operating with a BRU-500 in a
typical machine tool application to provide spindle orient for an automatic tool changer plus additionai
inputs and outputs used for spindle interface.

BRU-500
SPINDLE/
CNC  [metem AUXILIARY
CARD
I ENCODER
f FEEDBACK
T-SERIES GEAR OR BELT DRIVEN
SPINDLE
MOTOR
: . SPINDLE AUTOMATIC
. TOOL
E}:: 5 = | CHANGER
TOOL
L_\\_MAGNETIC
— ELEMENT
[ S—
SENSOR MAGNETIC
AMPLIFIER SENSOR

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

The Spindle/Auxiliary Card accepts an analog velocity command input and differential encoder signal
feedback. The anaiog 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 cutpuis 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/Awxiliary Card also provides outputs for system status and inputs for
emergency stop and spindle drive enahie.

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 signal indicates when the spindle is in the vicinity of the orient position and the linear
signal goes through zero volts when the magnetic marker passes the center of the sensor head. The
Spindie/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 orient complete output.

7.3 BRU-Series Control Station

1 VELOCITY COMMAND memm———e—my
ves 13
e =N EXT ves  sso mcn)/ 12
3 @ —$.9
SYSTEM COMMAND
FAC 1 1
4—— ./ (@) ——100%
DISA.BLE/ / &‘_
5 —10
—SYSTEM MONITOR
6 __g
:l' 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 hold motor position. When either the FAC or RAC switch
is at the ON position, motor rotation in that direction is clamped to 0 RPM when in velocity mode
and motor torque for that polarity is clamped to 0 amps in torque mode. {(FAC, RAC = Forward or
Reverse Amplifier Clamp)
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6)

7.)

9)

10.)

11.)

12))

13)

NOTE:

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

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

The MVOQ test points are used to monitor the Motor 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 OQUT1 LED is ON when the contacts of the OUT relay are closed in the Drive Module.
The 8SO 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 \ -

(W}
J101 71
P107
BRU-SERIES
TATIO
CONTROL S ION o[
P/N 8101-0200 (1

L5 e

I

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

The RS232C/RS422 converter option card mounts in the Electro-Craft BRU-200 and BRU-500 to provide
data conversion between RS232C and RS422 standards. This option card is useful when 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 VIl - APPLICATION GUIDELINES
8.1 Torque Sharing Operation of BRU-Series Drives

8.1.1 General Description

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

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

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

Some of these cases are itlustrated 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 hegative 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 egual 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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TRANSM]SSION BELT
= /A

/A >

7 L L o i =

/ COUPLING BELT 4

LEAD SCREW

A) Torque sharing with motors rotating in same direction

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

4 D

LEADSCREW, DRIVE SHAFT,
OR TIMING BELT DRIVE

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

8.1.2.1 Multiple Slave Drives

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

8.1.2.2 Unequal Torgue Sharing

Torque sharing in ratios other than unity results if the slave drive command scaling is set to a value different
from the master drive MCO scaling. Unequal torque sharing may be obtained by setting the appropriate
command scaling for the slave drive. For example, if in the system described previously the slave’s
command scaling is set to 2.5 A/V rather than 5 A/V, the slave drive will produce 50% of the current that
the master drive produces. if the master and slave motors have different torgue 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 recommerded wiring for the master-slave configuration is shownin Figures 82 and 8-3. There are two
wiring diagrams shown for the two cases #lustrated in Figure 8-1. Figure 8-2 shows the wiring for the case
where master and slave motors rotate in the same direction, and Figure 8-3 is the wiring for the case when
master and slave motors rotate in opposite directions. The wiring for these two cases is different because
the polarity of the slave command is reversed in the two situations.

The forward and reverse clamps (FAGC 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 $80 relay is wired in the enable circuit as shown, so that all drives will
be disabled if there is a fault on any one of the drives. Otherwise, dangerous situations can
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
so that after the tuning is complete the values can be saved into the non-volatile memory on
the BRU ampliifier. It is recommended that after the set up is complete, the jumper be
retumned 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 cormmand sealing for the siave drives was discussed previousty in the Section

8.1.2.

If the offset of the slave drive has already been trimmed, in either velocity or torque mode, there is no need
to adjust & 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 look at torque, and enable the drive;

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

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

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

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

drives will affect the velocity loop response.
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Application Guidelines
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P1-2
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P1-6

P1-7

P5-1 MCO
P5-5%

SLAVE DRIVE
VC5+

Pi-3lyes.

Pi-] EN+
PI=2| ey

P1-4

P1-§ S50+

P1-7 S50—
—Po=1l weo
— PS=5 oy

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

CONTROLLER

MASTER DRIVE
110V P1=4ves+
VELOCITY P1=3| e
COMMAND .y ves

EN+
COP#T ECDT Pi-2 EN-
Eﬁ?é;ﬁ - == ss0r
P1-7 550-

P51 weo
P5-5

e |

SLAVE DRIVE
P1-4yes,
P1-3 VES-
Pi-1
p1-2

EN+
EN-

NOTE: CABLING MAY BE SIHPLIFIED P1-6 550+
[F S50 MONITORING
LOGIC IS IHPLEHENTED p1-7 550~
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IN THE CONTROLLER.
P5-1

P5-5

MCO
CoM

SLAVE DRIVE
VCS+

VCS-
EN+
EN-
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Figure 8-3 Recommended Wiring for Torque Sharing when Slave
Motors Rotate Opposite of Master Motor
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Replacement Parts

SECTION IX - REPLACEMENT PARTS

9.1 Power Supply Modules (BRU-500 Only)

Part Number Description
9101-3000 ... PSM-50 Power Supply Module
9101-3001 .. PSM-125 Power Supply Module
9101-0120 ..o PSM-AUX
9101-1078 .. Fuse, F1, PSM-125, Shunt Fuse
(Bussmann KLM-20 or Litteifuse KLK D 20)
9101-0225 oo Fuse, F1, PSM-50, Shunt Fuse
(Bussmann KLM-8 or Littelfuse KLK D 8)
A10M1-0123 . s Fuse, F1, PSM-AUX
{Bussmann MDX-7 or Littetfuse 313 007}
Q101-0111 Lo Connector TB1, PSM, Screw Terminal

9.2 Drive Modules

Part Number Description

9107-1307 Lo DM-10 Drive Module

9101-1302 .. DM-20 Drive Modute

91011303 .. DM-30 Drive Medule

9101-0310 ... DM-25 Drive Medule

91071-0311 oo DM-50 Drive Module

9101-0312 .o DM-100 Drive Module

9101-0313 . DM-150 Drive Module

9101-0314 o DM-150X Dnve Module

9101-0228 ....ccccceeieanenn RUUTOTPRON Fuse, Drive Module F1 (for 24 VDC circuits}
(Bussmann MDL 1 or Litteifuse 313 001}

9101-0093 . e Connector Kit, Crimp Type

(Mating Connectors for DM P1-P6)

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

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

8101-0200 .. oo BRU-SERIES Control Station

9101-0333 e e RS232C/RS422 Converter Kit
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Replacement Parts

8.3 Personality Modules

PERSONALITY MODULE
MODEL NUMBER EXAMPLE

PMO25AS4030PH~0X
L X =.CUSTOMER SPECIAL

0 = MOTOR WITHOUT FAN

2 = MOTOR WITH FAN

FEEDBACK ENCODER LINE COUNT
H=2000 (STANDARD FOR S5 AND F MOTORS)
F=1000 (STANDARD FOR | MOTORSY

MOTOR WINDING KE (VOLTS5/1000 RPHD

MOTOR MODEL NUMBER

DM SWITCHING FREQ. A=SkHz (BRU-500 STANDARDD
: B=10kHz (BRU-200 STANDARDY

C=2.5kHz ON-150)0
DRIYE MOOULE (PEAK CURRENT RATING?
PERSONALITY MODILE

Figure 9-1 Personality Module Model Number Description

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

MOTOR
MODEL NUMBER EXAMPLE
S5-6100-G-H 00AA
F-4075-R-H 00AA
1-5300-R-F 0244

ENCODER COUNTS PER REY.

FACTORY DESIGNATED SPECIAL OPTIONS
AA = ST, SHOTOR | {_nator
OPTIGNS O=57D F=MOTOR
1=90VhC BRAKE F 1000 _|F 11000
Z=Z30VAC FAN PACK H | 2000
3=90VDC BRAKE AND FAN PACK T 2500
S<24V0C BRAKE AND FAN PACk 113000
MECHAN]CAL CONFIBURATION
FEEDBACK ENCODER LINE COUNT
MOTOR WINGING K
(YOLTS/1000

MODEL NUMBER

HOTOR TYPE S=RARE EARTH MAGNET
F=FERRITE MAGNET
T=INGUCT FON

Figure 8-2 Motor Model Number Description
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Repfacement 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........
9097-1119........

9097-1120........
9097-1094........

9.6 Spindle
Part Number

Description

....................................... PRO-100 Kit
PRO-200 Kit
PRO-200 Handgheld Input Terminal with 5 foot cable
PRO-200 Panel Mount Input Terminal with 5 foot cable
....................................... PRO-300 Kit
....................................... PRO-400 Kit
.......... wevrineressensmasaneraneeens 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-P§, P8}
PRO-450 Operator Station

Orient and Auxiliary Function Card (BRU-500 Only)
Description

B097-2000.......ccceren e ararenneeenseeeene. SpiINCle Orient and Auxiliary Function Card
B097-2009 ..o verreir e reraee s sar e rvrses Connector Kit, Spindle Orient/BRU-Series
(Connectors for Spindle Orient Card P1- P8)
9.7 Cables
Part Number Description
1010145000 et Drive Moduie Cable terminated for P1 [2]
9101-0146-X0CK et rmrrersecresannsnane Drive Module Cable terminated for P2 [2]
91010147 XXX o ernr e rerereernennes Drive Module Cable terminated for P3 [2]
91071-0148-)C0 e riecenenne Drive Module Cable terminated for P4 [2]
(S-Series, F-Series, or [-Series motors)
91010180000 ... Drive Module Cable terminated for P5 [2]
9101-0161-XX ... e ceeeene. Drive Module Cable terminated for P6 [2]
9101022430 ..ot eeee e e nenine 9101-0149-XXX Cable with 91010329
connector installed on motor end of
cable. {S-Series or F-Series mators)
G097-1040-010...ccc e rcevrrcrrieerraresnereene Cable, DM P6 or PRO PS5 to Tandy 102 Terminal (25 pin D)
Q097-1108-010-..ccc v srsrevrerecerrereren Cable, DM P6 or PRO P5 to PC (9 pin D}
9101-0202-010......ccccvmvrvererreacrienecreennnn. CADIE, DM to BRU-SERIES Control Station
9101-0250-XXX...ccveceevere e vererreeeeennnnnn . BRU-500/8-3000 Power Cable
G101-0251-XX e ceeeeercereeer e v rerneearines BRU-500/5-4000/F-4000 Power Cable
G101-0252-XXXK ..o ceeercracrreomrerarsesveressenes BRU-500/S-6000/F-6000 Power Cable
G10T-0253-XK .. BRU-500/S-8000 Power Cable
9101-1080-X3XK ... oovovoevcoeeere oo, BRU-200,/8-2000 /S-3000 Power Cable
9101108120 e BRU-200/S-4000/F-4000 Power Cable

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

[2]  Cables

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

conduit and cut 1o the length required.
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Replacement Parts

9.8 Transformers

Part Number Description

0020-5091-D07 e 3 kVA Three Phase Transformer (BRU-500)
0020-5081002........ccvveeermrirrereerereneee. & KVA Three Phase Transformer (BRU-500)
0020-5081-003......ccommrre v eem s 12 KVA Three Phase Transformer (BRU-500)
0020-5081-004......oomiaerreerrcerenicvenmenes 18 kVA Three Phase Transformer (BRU-500)
0020-5093.... v vererrrsreerernirsesennecereseennee s PSM-AUX Transformer (BRU-500)
0020-5087 .......ovcverrrrerercersrrnrcnennereneenenenne 3 KYA Single Phase Transformer (BRU-200)

9.9 Motor Mating Connectors

Part Number Description

G10T-03Z5 ...ueeirecimrernireisirenie . MOtOT Power Connector Kit, $-2000 and $-3000 Motors
(MS3106F18-4S Connector)

G1071-0326....ccc.ceerecrrrecrernscrerr s crnns s Motor Power Connector Kit, $-4000, F-4000 Motors
(MS3106F20-4S Connector)

G10T-0327 ..o ceerinrmrriiriirsrss s avrn s Motor Power Connector Kit, $-6000, F-6000 Motors
(MS3106F24-228 Connector)

GI0T1-0328......ciccirerrireerrisne e sesserrnnrssnenas Motor Power Connector Kit, $-8000 Motor
{(MS3106F32-173 Connector)

8101-0329...coioei s nrneen e - ENCOdEr Connector Kit, S-Series, F-Series Motors
(MS3106F20-28S Connector)

9101-0330.....c..covvreeeeeee e, Brake Connector Kit, 3-Series, F-Series Motors
{MS3106F12S-38 Connector)

G101-033% ...t eeeeevre e ERCOd er Connector Kit, 1-5300, 1-6600

(AMP 1-480438-0 Connector and
AMP 60817-5 Crimp Contacts)

9.10 Motor Shaft Seal Kits

0041-5056....cec e eceeeetecnr e Shaft Seal Kit, $-2000 Motor

(22 mm O. Dia. x 12 mm |. Dia. x 7 mm Wide Seal)
00471-5057 oo . SHIERE Seal Kit, $-3000 Motor

(28 mm O. Dia. x 15 mm . Dia. x 7 mm Wide Seal}
0041-5058.....coecceoi e e Shaft Seal Kit, S<4000 Motor

(47 mm O. Dia. x 20 mm |. Dia. x 7 mm Wide Seal)
004T1-5059 ... Shaft Seal Kit, S-6000 Motor

{80 mm O. Dia. x 38 mm l. Dia. x 8 mm Wide Seal)
0041-5053-005 ..o ee . Shaft Seal Kit, S-8000 Motor

{85 mm O. Dia. x 45 mm I. Dia. x 8 mm Wide Seal}
00471-5060 ...r et ccee s Shaft Seal Kit, F-4000 Motor

(1.437 inch O. Dia. x .875 inch I. Dia. x .25 inch Wide Seal)
0041-5061 ... 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, PRO-Series Kits/BRU-500
Diagram, Interconnect, BRU/BSA to PRO

Diagram, Cutline and Mtg.,S-Series Motors

Diagram, Outline 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 Connections, PRO P5, BRU P8
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, R5232C/RS422 Converter
Diagram, installation, RS-232C/RS422 to BRU-500
Diagram, QOutline 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, Outline, Transfonmer, BRU-200

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

Schematic, Cabie, Motor Power

Diagram, Outline and Mtg., BRU-200

Diagram, Mounting and Connection, Extemnal 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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FRO-SENIES KIT TNSTALLATIGH INSTAUCTIONT

5 MEMOVE COYCR (A) FAOM ORIVE MOOULE, REMOYE HUTS iUT¥ 2, HCT SIOWN)
INSIDE OF COVEN (X) AND REMGVE FILLER PANEL (NDT SHOWH] EHOM FRONT
OF COVER.

2. PLUG PIgooN CaeLF (B) INTO COMNECTOR P7 OF BosnD (D)
AND 1070 COMIECION PB OF BOzD (C).

4. PLUG JUNPER commcctsn (1) 1270 COMMECTON P2 OF 00ann (B).

S. PLUS R-WIPE HaRresS (F) INTO COMHECTOR 3 0F 8yano (B)
AHO 11410 CONKECTOR ¥4 OF B0ARD (C)

6. PLUG 2-WIRE MARNESS (T) INTO GOURECTOR P1 OF 0oARD (D)
AMO INTQ COMWECTOR PR OF BoaRl (T).

7 INSTALL covie (3) .

MATING COMHEGTONS ANE PROVIDED IN THE PAY-SCAIES KIT FOA CUSTOHEN
CUMNECT TN TD PRO-SERIFS CONTROLLER DJARD CONRECIORS PI. P2, P3. PS5
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1,.@) ATERON CARLE MARNIESS
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STANDARDIZED PIN-OUT FOR RIBBON CABLE BETWEEN
BRUSHLESS DRIVES AND PLUG-IN OPTION CARDS

DRIVE MODULE PRO/OPTION
BRU-500 BRU-200 BSA~SERIES PRO-X00O PRO-X50
P7 P16 P16 P8 P8
ENCODER A+ 20 20 20 AlO AlO
ENCODER A~ 21 2% 21 cri cri
ENCODER 8+ 24 24 24 Al2 AN2
ENCODER 8- 25 25 25 c13 c13
ENCODER [+ 26 26 26 Al3 Al3
ENCODER |- 27 2?7 27 Cle cl4
VCSs 7 7 7 c4 c4
VCS- 8 8 A4 A4
ENABLE 14 14 14 A7 A?
= | STaTUS 16 16 A8 A8
&
- | +5vDC 63,64 63, 64 63,64 C32,4A32 C32,432
Y1 o voc pIsITAL 17,18,22, 17,18, 22, 17,18,22, C9,A9,AN C9,A9,A11
30,34,38 30,34,38 30,34,38 | AIS,A17.A19 | Al5,A17,A19
+15vDC 6l 6! 61 c3! Cc3t
- 15¥DC 62 62 62 431 A31 1
0 VDC ANALOG NOT PRESENT NOT PRESENT NOT PRESENT NOT PRESENT NOY PRESENT
+24VDC 2 2 2 Al Al
24V COMMON 1 1 H (o] (o]
IMAG (OUY) 12 12 12 NOT PRESENTY NOT PRESENT
IMAG (RETURN) 10 10 10 MOT PRESENT NOT PRESENT
EXT RESEY L NOT PRESENT NOT PAESENT NOT PRESENT cr2 ci12

ORIVE PrRO/
HOOWLE | OPTION S1GNAL
[ c 424Y COMHON
2 A 424V
3 ¢ D0 _NOT USE
4 A2 DO_NOT USE
5 c3 DO_HOT USE
A3
Ca VCS»
Ad ¥CS-
[
10 A IHAG_(0PT10N TO DRIVE)
1 [ COMMON  (ANALOG)
12 A 1HAG_(DRIVE TO OPTION)
13 c7 B0 NOT USE
14 A7 ENABLE
15 [ D0 NOT USE
——
A $50
7 [ COMNCH.
A COMMON
€0
20 A 10 ENCODER A+
2t c 1l ENCCOER A-
22 ANl COrrQA
23 ci2 0 NOT USE
4 Az ENCODER 8+
S [RE] ENCODER 8-
6 A 17 ENCOOER |+
? € ENCODER |-
28 A 14 06 HOT USE
29 [
30 Al COHHON
El] c
32 Al DO _MQT USE
EX] [}
34 Al COrMON
35 [
36 4 18 00 NOT WSE
37 c 13 00 MOT USE
39 A 19 COMMON
33 € 20 0o mot USE
40 A 20
4l [ 00 0T USE
a2 A 21
43 ¢ 22 00 N1 USE
(L] A 22
45 c 23 DO NOT USE
45 A 23 0Q noT USE
4? ¢ 24 DN ~OT USE
48 A 24 DO NQT USE
49 C2 DO NOT YSE
S0 A 25 00 MOT USE
S ¢ 25 00 8T USE
2 A 25 Do MOT USE
3 C 27 DO KOT _USE
4 A 27 08 NOT USE
S ¢ 28 Do ~OT USE
3 4 28 0 HOT USE
2/ c 29 D0 NOT USE
58 A 23 DO NOT USE
59 ¢ 30 DO NOT USE
60 A 30 D9 NOT USE
61 <31 +15¢
_62 A_31 <15V
| 63 €32 | «5v
A4 A 32 333

Al19866[BC] RELEASED [is-mov-s|[BC
REV| ECO |BY| REYISION DESCAIPTION DATE CHER

YNLESS_ O TMERNISE SPECIEIE) Pri=e ¥T ol 14 {FT £ TTT
00 NG SCALE OAITING BC 22-mov-g1] JH 22-n0v-31

OINENSIONS ARE 1M (MCKES

BREAK AL EOGEL 07 NAK, DIAGRAK, [NTERCOURECT,

FLLETS 44D ROGKOS .01 A15 ar] BRU/BSA 10 PRY
TOLERINCE Oy Tl Taliete sl PAR [ A3.
ARGLLSs 14" SR e -

FRACTIONS, a1f6%* v Tebtile, am RS0 9097-1 13
orcmaLs, xx1.010 | AELIANCE 5
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2 EYE BOLTS INSTALLED QN $-6100, $-6200.

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

$-6300, 5-8350, 5-8500 HOTOAS ONLY,

CONNECTOR FOR BRAKE

L AH—=
~-88
_ﬂ X0 s
1
s
Ep !

SHAFT ENO THAEAQEQ HOLE

GPTION THIS AREA
OTOR SEAIES|  ThAgap | 'WREAD OEPTH
$-2000 M3 X 0.5sm 10/.33
$-3060 M4 X 0 7am 107,33
$-4000 HE X 1.0mm
§-5000 KO X 1258 207.79
[_s-s000 N8 X 1. 2% 307,79
S-SERIES SEAYD MDTOR DIMENSIONS
HODEL AR Ad AK P PF u EP AH 88 &F X0 8 L #1TH BRAKE
- —y
L VAUN nR/§n. /40, me/in. sm/in. | sa/in. | sa/in. | ma/in. |aa/in. | ma/in. vasin. ma/in. Ra/in. aa/in,
3-2003| 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] 9.8/.23 | 1B/.71 | 4X4/.16X.18 | 228/8.56 —
5-3007| 95/3.74 | 100/3.94 | B0/3.15 | 89/3.50 _ 147,89 | 13/.89 |3/1.18 | 3/,02 | 7/.28 | 20/.79 | Sx5/.20%.20 | 185/7.26  232/9.13
5-3016( 93/3.74 | 100/3.94 | 80/3.t6 | 09/3.50 — 147,55 | 187,89 |30/1.18 [ I/a2 | 7/.28 20/,79 | S/,20X.20 2318/9.26  283/11.13
S-2039| 76/3.00 | 145/3.71 | 110/4.33 |121/4.76 — 19/.75 | 20/.79 [50/1.97 | 3/.12 | 10/.39 40/1.57 | 6X6/.24%X.24 222/8.713  276/10.8%
5-4050( 76/3.00 | 145/5.71 | 110/4.33 |121/4.76 — 19/.75 | 20/.79 |30/1.97 [ 3/.12 | 10/.39 | 40/1.97 | 6X6/.24X.24 | 273/10.73 3¥7/12.83
§-4075 76/3.00 | 145/5.7) | 110/4.33 [121/4.76 [ $9/.75 | 20/.79 |90/1.97 | 3/.12 | 10/.29 40/1.87 [ BX6/.24%.24 | 324/12.73 178/14.65
$-6100| $01/3.96 | 200/7.67 [114.3/4.50)178/7.00 — | 38/1.38|36/1.50 |80/3.95 | a/.16 |13.3/,63 | 60/2.36 | 10XB/.39X.32 | 286/11.23 344/13.53
$-6200| 101/3.96 | 200/7.67 |114.3/4.50(176/7.00 - 35/1.368|38/1.90 |60/3.15 | 4/.16 |13,5/.5) | 60/2.36 | 10%0/.09X.32 | 362/14.23  420/16.%5)
5-6300| 103/3.98 | 200/7.87 [134.3/4.50|178/7.00 | 38/v.38]38/1.60 |60/3.15 | 4/.16 |13,5/.93 | 60/2.36 | 10X6/.39X.32 | 436/17.23 496/19.5)
5-8350| 112/4,41 |265/10. 43| 230/5.08 |241/9.49 - 42/1.65|45/1.77 |88/3.35 | 4/.16 | 16/,59 [ 60/2.38 | 12X8/.47X.32 | 366/14.47 464/18.26
$-8500| 132/4.41 |265/10. 43| 230/9.06 (241/9.49 _ 42/1,65|45/1.77 (057235 | 4/.16 | 13/.59 | 60/2.36 | 12XB/.47X.32 | 419/16.47 515/20.26

I

[A YOIPAE ARE UM AETURID Th #ILLDet IEA DEWHSL(MS Sa0wms . Thn DIMENS IO
S0 LRE APPROX IMATE COMYERSTOMY FROW MILLIMCTERS

100 NLATHER
AVAILABLE UPol

WOTGA DETAIL. DRIMCCAING SPCTFICATION DALVTIsGS LB
AOAST,

il ad

BF DIA HOLES - AJ DIA BOLT CIRCLE

BF DIA HOLES
AJ DIA BOLT CIRCLE

BF DA HOLES
AJ OfA POLT CIACLE

F Rosed | memnio g-w03 | 53093 ] BC

Jo-£| 517215, 18487, 0- 19888, £-20622
Aliemdac] RELEASED | s-a-s8 [8ch
| eoo [orjevision oesonterion] onte [owam

23788 M 0%

i e B
-.lr"‘" D148, DUTL[NE B WOUNTING
n S-SEATES NOTORS
iy =
. ?...

2101-0120

P}
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NOTES)

ak 7 i
S FAN AIR FLOW
BF D1A HOLES ~ AJ DIA BOLT CIRCLE FAN HOTOR
t-SERIES MOTOR DIMENSIONS
| MODEL | a8 AJ AK P u AH 2] BF XD 5 L
SERIES ensin /N mmZin. san/in. mn/ in. mm/ in. mm/in. e/ in, mn/ in. s in, mesin, ma/ i,
1-5300 | 156/6.14 | 215/8.46 | 1B0/7.09 | 204/B.03 | 32/1.25 | BO/3.15 | 5/0.19 | 15/0.59 L?S/z.'as 10x8/0,39x0. 32| 451/12.75
1-6600 |178.5/7.03| 265/10,43 | 230/9.06 | 250/9.84 | 48/1,89 | 150/4.33 | 5/0.19 | 15/0.59 | 97/3.82 [14x8/0.55x0.35| 461/18.15
= L =|
[Dipoorsfte] CHG'O TEXT | .. [..
O [lumsmce| REY PER ECO [12-20-91) BC
I\ HOTGRS ARE MANUFACTURED 70 MILLJMETER DIMENSIONS SHOWN.  INCH DIMENSICNS g:z::;z EE" gEs ECO "“7":;" iz
SHOWN ARE APPROXIMATE (ONVERSIONS FROM MILLIMETERS. AR 1 B el B B T
Alieamyre] RELFASED 8-5-88 | BCB
FOR FURTHER MOTOR DETAIL. ENGINEERING SPECIF ICATION DRAMINGS ARE wev| €co [Bv [pevision pescriptiod  Oate  |caw
AVAILABLE UPON REQUEST. ] ol PR e
i:fh‘ﬁ»‘a'v".'e%‘-‘ DIAGRAM, QUIL INE B MONTINS
lg:('::‘:(aw b 1-SEAIES RO10RS

197/7. 75—
e = -

FART RO
9101-0130

P AH

-57300
-6600

170/6.69—=

1
|~ 172 INCH NPT
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101-010

COBNELT N RS TRUCT 10K

PRI RAY
oM Cl 0nS

G otF
i

A

5L TRAnY
CHRCT IO

8 My € 10.06

\ 0.56 10,03 DIA TH (4

0.76-24 LEOAD SIUO
URAS G e 2aS515)

9.0 14 (LEARMNCE
COMRE
ACCESS 1O WIRING

o
h.l]

e

¢ ur CIAME 1o o4 comirn| KA JOVERALL DIHENSIONS | MOUNT NG HOLES LOCATION] SCREW SIZES A |
[2 . 5 - roa
fosacciinoliondl Boicics A a c D E ¥ G __| PRIMARY [GECONDARY

0020-509% - 00! 3 2.5 6.50 9.50 .50 1.0 350 5-40 6-22

00205091 - 007 & 15.25 5. %0 12.50 10.50 3m 2.8 B-), 8-27

0620-5031-001 12 1.5 8.50 | 13,25 | 10.%0 | 5,90 @3B 6 10:92

00Z0-5071 -004 8 2.5 9.00 $8.25 16,60 5.5 .75 8-32 18-32

(e} o]
]L | 5 S | }
I 1 [
L0127 REF
J- 0 |lJ.GS—-1
fe—7 REF
—_ e — _j
Cloors{1e] REDRAWN [ __ [ _.
s B-C| 19966, 20625
A. A Desdec] RELEASED & | JH
o o9 4 g O 1095, T PRJYICED) AR 0 10N WIRING e " %
B L S LD PN P22 I el ot [
S1IES AME LISTED W DIFENS J0R CRART. B T g
UL LUCS (LS)GRED FOR 0 SEREW FOAMT ING.

A e, ot o s
AR, o
S on peadd st
il 5
o
i
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BUS VOLTAGE (VOC) A

3 PHASE

TRANSFORMER SECONDARY VOLTAGE

AND CORRESPONDING DC BUS VOLTAGE, RELIANCE MOTION CONTROL
VERSUS DC BUS CURRENT 3 PHASE TRANSFORMERS
FOR 3, 6, 12, AND 18 KVA TRANSFORMERS PART NUMBER | kVA
330 233 0020-5091-001 3
. 0020-5091-002 B
848 0020-5091-003 12
226 Q0
320 =3 0020-5081-004 | 18
310 \\\ 219 2
200 \ \ 0qp Tu NOTES:
\ i\ 1l 1b/18'kVA 25 MBUS VOLTAGE AND CURRENT IS MEASURED AT POS & NEG
290 *\ 1205 o DUTPUT TERMINALS OF THE POWER SUPPLY MODULE.
280 N 198 & Z 2. CURVES SHOW REDUCTION IN TRANSFORMER SECONDARY VOLTAGE
N £5 AND THE DRIVE MODULE DC 8US VOLTAGE, DUE TO TRANSFORMER
270 . 191 8¢ INTEANAL LOSSES, AS BUS CURRENT LOAD INCREASES.
NG kY gz
260 184 oo =@ 3. ALL DATA TAKEN WITH TRANSFORMER PRIMARY VOLTAGE HELD
3 KVA =z 70 480 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 S50 60 70 B0 90 100
BUS CURRENT (ADC) _ ' —
D [p0625|JL| UPDATE TITLE BLOcK |/0-9-23 | F
B-C| B-19866, C-19960
A |16383|BC RELEASED 8-5-88 | JH
REV] ECO |BY |REVISION DESCRIPTION DATE CHKR
UNLESS OTHERWISE SPECIFIED RARN BY  DATE PESTGN ENGA DATE
DO NOT SCALE DAAWING BC 8-5-88 JH B8-5-88
DIMENSIONS ARE IN INCHES

BREAK ALL EDGES

FILLETS AND ROUNDS .02 R MAX

.02 MAX

DIAG, XFMR LOAD RESG,
BRU-500/1Q05000

TOLERANCE ON: Confidential Information of [PART NO.

woces w1 I

FRACTIONS +1/64" ' 9101-0132

DEC |[MALS. XX£.020 HE‘.’ANCEP SCALE | DWG SIZE SHEE
xxxx.010 | ELECTRICE!] 101 A |4 of 4
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Tklsouuou TRANSF CRMER (0020508
- 500 vA A
(SEE CRAWING 9101-0233)
INPUT POMER,

=

(GP1ICHAL)

€8-132 VAC
47-63 HI
3 AHPS RMS
s PSH-AUX
£9101-0120)

81
/ AC IKPUT

—<-
HEATSINK

PONER BOARO —/

»/

NOTES,

B B BB

1HPRTANT

[#WFUT POMER 1D THE PSM-AUX MUST B

PSH-AUX QUIPU] RATING,

SUGGESTED HOUNTING SCREW HEAD D]AMETER

PiN
BLACK WIRE 10
PIN Y

N

F 1
(8101-012)

B /]
: £\
=l e
use L_ {

TB2
DC OuTPUT

RED WIRE
18

.
BLACK WIRE
10 -

5 O 0|

BRY-500/ | 95000
OREVE

|l HODULE

!

®
GNO

DETA{L A

2.0 AMPS OC AT 185 VOL1S OC. MAXIMUM LOAD,

QUIPYT YOLTAGE VARIES V!TH INPUT VOLTAGE (NON-REGULATED QUTPUT) .

0.37 19.4) HAXIMUM,

PC BOARD MOUNFING SCREV J5 AVAILABLE FOR OPTIONAL EARTH GROUND CONHNECTJON.
CONNECT USING LUG QESIGNED FQR #6 (M4} HOUNTING SCREW.

OR1YvE HDOULE COVER MUST BE REMOYED FOR CONNECTION OF CABLE T) LONKECTOR PO ON POWER BODARD.

QUANITY 4 BRU-500 CR )0S000 ORIVE MODULES.

LATED FROM INPUT POMER TO THE PSM (POWER SUPPLY MUTWALE). A PSH-aUX [SOLATION
TRANSTORHER OR A J PHASE IGOUATION TRANSFORMER FOR THE PSH WILL PROYIDE THE REQUIRED ISGLATION .

(SEE SHT 2 OF )

(77)

2.00
[{=0))

2 010 (H5) MOUNTING SCREWS PEDUIRED.A

MiNIHUX RECOMMENDED PANCL SPACE.

DETAIL A ORAWN AT

174 SCALE

4 CABLE ASSEMOLIES 9101-0122-006, ARE PROVIDED Wil EACH PSM-AUX TO PROVIOE AUXILIARY POUER FQR UP YO 4 DRIVE HOBULES.
EACH CADLE 1S 6 FEET (1.8 METEAS) LONG.

DIAGRAM, QUTLINE & CONNECTION,

PSM-AUX,

DOCUMENT WO. 9101-0134

BRU-500, 1Q5000
REV D

3.00 L—'

|
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SAMPLE INPUT POWER WIRING CONFIGURATIONS, PSM-AUX WITH BRU-500 OR 1Q5000
EXAMPLE,
é POWER SUPPLY ORIVE
POMER SUPPLY ORIVE £40V LINE F90 MODULE ™ (PSM) HODULE
HODULE (PSH) HMODULE
240vAC
. 2L S (r|s|T
| o l n [4o 1 3 PHASE - T|¥ s GND
P A R ) glelrls
480VAC, el ) GND [} GND
3 PIAGE L1 L2 L3 GND
Ll L2 L3 GHD | 3
NN | o
_L asovac, 2 pHasE erimary T =
= 240VAC, 1 PHASE SGECONDARY i = Fl
00205097 - AXX \ =
F — e F2
A, -
= £ L
. — —3 — :
PSH-AUX
TRANSF ORHER
0020-5033
CONTROL CIRCUIT —— I3)
TRANSF ORNER
: | IO
atd o {
[&] 240vac 120vAC
‘ | PSH-AUX
4B0VAC ‘lZOVAC -~ PSM-AUX
I CONTROL CJRCUTT
L TRANSFDRMER
o o
°omm ° \ [
12 13 = 240vAC 120VAC L N
USTOHER' ,
‘. L_—>” CUSTONER'S ——)  CUSTOMER'S
ROIES, CONTROL 120vAL
CIRCUITS 5 iRt
L L L3
ZBN IN THIS EXAMPLE, PSH-AUX INPUT POWER 5 CONNECTED 10 L AT THE CONTROL CIRCUIT [
TRANSEORMER SECONDARY. THEREFORE THE PSHM INPUT POMER MUST BE |SOLATED
EROM —L AND FROM THE 480V INPUT LINE, THE THREE PHAGE TRANGEORHER PROVIDES
HE 1SOLATION AND ALSO STEPS DOWN THE VOLTAGE. DIAGRAM, OUTL INE & CONNECTION
, .
I THIS EXAKPLE, THE PSH INPUY POWER IS SUPPLIED OIRECTLY FROM THE 3 PHASE LINE.
THEREFORE, T1E PSM-AUK INPUT POWER HMUST BE ISOLATED FROM L AND FROM THE 240v INPUT LINE. PSM-AUX, BRU-500, {05000
IN THIS EXAMPLE THE PSH-AUX TRANSFORMER SECONDARY HUST NOT BE CONNECTED 10 L.

= DOCUMENT NO. 9101-0134 ReEV D1
/95126 RANSIORMER FOR 400 VA (PSN-AUY) - CUSTONER CONTROL CIRCIT REQUIREHENTS
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e | ?

1 8 i 5 v

i 3 | 2 1 i

1
PRO SERIES CONNECTOR P5 |

BRU SERIES DRIVE MODULE |
C CTOR P8 '

SERIAL INTERFACE CONNECTIONS '

| RS232 OR RS422 A
SERIAL TERMINAL

i

I

9181-8161-XXX
CABLE A

il o s et S
A XMT+ 32

RCV-, Y BROWN v ||
A RCVF 15, b RHITE § A
bgE ST a
475HIELD hd hd

'
PRO SERIES CONNECTOR PS |
BRU SERIES DRIVE MODULE |

CONNECTOR PB |

FOR TANDY {82 OR 282 TERMINALS !
| TANDY TERMINAL
| 25 PIN D CONNECTOR

9297 -1040-210
CRELE A

NOTES:
/\ s1e1-ai61-xxx 15 A

TIONS REFERENCED T

1

PIN PIN
LN WL BLACK it e WIS
XM+ Lo | WHITE 3 1
RCV- T BROWN T l I
RCVY f i WHTTE e
oy T RED i I i

[l [T WHITE ] N
3— 7

SHIELD, . \I’ Y

4 BLACK

[ oe”
$r—

ABLE FOR CONNECTION TO THE END USER’S SERIAL TERMII

A XHT+ FND RCV+ ARE NOT LISCIJ FOR RSZg% CUgEI[CTION RS232 USES SINGLE WIRE TRANSMIT AND RECEIVE
W«EMIT RS422 USES RCV+ FND RCV- FOR DIFFERENTIAL DATR RECEIV

A SEE. INSTRUCTIONS FOR SERIAL TERMINAL TO DETERMINE IF +5V SUPPLY CONNECTION FROM THE BRU/PRO SERIES e
PRODUCTS 1S NeEE£DED. DO NOT CONNECT IF SERIAL TERMINAL USED DOES NOT REQUIRE AN EXTERNAL +5V SUPPLY

S XMT+ AND XMT- FOR DIFEERENTIFL (2 WIRE) DATA

Lar. N
181-017G

SERIAL COMMUNICATION DETRILS

COMMUNICATION TYPE: FULL DUPLEX
BAUD RATE: 96eQ

START BITS:. | BIT

. STOP BITS: | BIT

. WORD LENGTH: B BITS

A s W —

LOGIC "1~ -0 N
DaioJ oe DS DG DS DE
-

| oo o 137

6. PARITY: NO PARITY, THE BRU/PRO SERIES PRODUCTS DO NOT SET A
PARITY BIT OR CHECK INCOMING DATR FOR PARITY

LOGIC "8"

TRNDY t@2-/20@ SETTINGS

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

SET "TELCOM™ COMMUNICRTION PRRAMETERS TO:

pun more v |
HORD LENGTH

PRRITY

STOP BIT

STOP/START

CONTROL CODE
LINE FEED

FOR TANDY
288 oMLY

GENERPL_PLRPO ML
9837184218 15 A CRBLE TERMINATED AT BOTH ENDS FOR USE WITH TANDY 162 AND TANDY 208 TERMINALS (RS232).
A\ HIRE COLORS SHOWN FRE FOR CABLE ASSEMBLIES SUPPLIED BY RELIPNCE MOTION CONTROL.

DIAGRAM,
SERIAL, TERMINAL CONNECTIONS

s e o EIEAS PRO P5/BRU PG
SELECT RSz3z OR R5422 vIA JUMPER SELECTION ON THE BRU SERIES LOGIC BOARD OR PRO SERIES CONTROLLER BoARD 3 ot Doy e [FEE
TO MATCH SERTAL TERMINAL BEING USED. 7T mzi=| RELIANCE NOTION CONTROL | el
a T ? T 3 T 5 .y T r Lo D

3 1
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8 i ? | 6 I S hrd 4 L 3 1 2 1
I I
t INPUTS BRU-SERIES DRIVE MODULE OUTPUTS |
- T
‘ 1 " |
DXPIRNRL CURRONT LIMIT P~ e . 1
re! P2 PROGRFYIRBLE
A v sy € | o1 ToR
saaD P v hid !
1 TR f1a l
a0 §F§ con
| ’[‘ ‘com |
R A ] hQ. Con. Do-
15 . UTRUT CIRCUITS _E —_—> 27 mo
Pami e SRE M8 F3-] AT SRR PUIN
FES  P4-3 € RESALUTE OROODER Clw
Pl Pl
A P M2 A
B a3 — - 3 B
e - — >eoe Lamra
R 1e -y _ — PI-S I
SRV HOTOR | - e €— _ — > P18 -
A v Pz BUOD
T TN :j ien !
¥IYDL  Pa-i ) |
n P2 2 r—\——) -8 oume
o Ptz I | |
o J
1 -9 -
L-saep pe-is —
Q] 10D r_L > Pl&  Boo+
RSTe  F2-3 — 1 l !
A PR) ! =2 550
1NPUT CIRGNTS
f—rAcs  P2-1 6L PS P23 - 1
[~ OWBLe  Pl-l €———— 1
& RS- P24 TET RO P27 eeavC
— rc-  p2-e &——— énzw oo A\ [H PI- e2avDC E
= FAC=  P2-2 €——1 rer s
|- evar-  m-z BT,
— PI-3
e WINIMM REQUIRSD
L v cmectias A e
sian f-s FUG | SIGNL R ?
| 0D - o P2eB  e24vDC
| ves- 18 AP Pl +20VDC
-1 T as-uo |
oS ORBE- © [1snsafsy] PO DWearG.
o LeSVDE k Girf) FOR THE POGIT 10N CNCOMN ) S Vv < T
15 PROVIDCD BY THL [RIVE MODULE. PR CoNNECTI0N . roce s X
THE POSITEON CONTRULLIR IS NOT REQUIRED. e DO NOT SCRLE THIS DRAJING | = [1cwea]x [V e TH-
3 ®n(e.c.0 W] Aeamor aeomion e | v
/By DiN(mun CONXCIIGNS [VE SWH FOR DPORRTION O THE Fce e
CRIVE MOOULL RITHOUT THD PRO-SERICS COHTROLLER OPT LGN, AaC~ CAL W, @3/1)787 i 048
= LALCIN 0THORGBC D -
CTLD 10 CHESIS QROND
A 4% 0O 1S SLORTING G 11 COECTLD 10 CRsls e AL Pa A = R . DIAGRAM, TNTERFACE
N SIGRLS
N THC POSTT1GH CONTROLLIN, OR OTHIR . ¢ o o CONNECTIONS, BRU-SERIES
010 THE DRIVE MODULK. ARL. AOULRT _"‘ o : £
AT B,
A\ DOPTIc FES 15 N0T LS FDR 1-SERIES MOTORS. I D OX¥ LIENTIAL ISOARTICN OF $181-2137
= RELIANCE MOTION CONTROL oW
] T 7 T ¥ 5 a 4 ! 3

T 1
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SAMPLE EXTERNAL CONNECTIONS

NOTES:

1. +24v AND +24v COM SUPPLY CONNECTIONS ARE AVAILABLE
FROM THE DRIVE MODULE, CONNECTORS P31 OR P2.

—
81 POWER SUPPLY MQODULE T

STATUS-

___‘1:':_1 = EI
6 STATUS+ -

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

1.5 OHM
0.5 WATT

D]7A0076.\—|TM|

REDRAW | . T _]

B-D| 19866, 19860, 20625

A |16383[BC

RELEASED | s-es
REV| ECO |BY [REVISION DESCRIPT{ON DATE

JH
CHKR

UNLECS OTIE 1!‘\7' _5 ECIE LEQ AN BY DATE TESTGR TIGR

DO NOT SCALE DRAWING W -11-87
DINENSIONS ARE IN INCHES O 2 8 JH

DAFE

8-5-88

BREAK #LL EDGES .02 MAX

DIAGRAM, PSM, [NTERFACE

FILLETS AND ROUNDS .02 R HMAXICONNECT [ONS, BRU-500/1Q05000

TOLERANCE ON. oy

[Canf icenciol_Informat ion of | ART MU
ANGLES £1° REL[ANCE MDTION CONTROL
FRACT IONS: 1) 764" | Edon Proirie, BN 5344

9101-0138

pecinaLs. xx:.0t0| RELIANCE, SUACE WG STZE
.XXX:.005 | ELECTRICE ] NA | B

1 or 1)
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i |

- B I v/ e L _ | __
9161-8139
TEST POINT: DESCRIPTION S
CLEN (CURKIHT LOOP DNBILED 1 OUTPUT SICMAL TRDICATING DRIVE 1S EPRBLED. {3VDST = EFASED, BRU-500 DRIVE MODULE
@ VDC - DISARLED.
— [ LOGIC BORRD
QT (COTRDI: IROUT COMARD SIGNL = DIFFERENCE BCTHEEN TNPUT STWFLS VISt FD VCS-. r
NRLOG SIGNAL, $19VDE RIWGE,.
- . QN & Uy D
COM (COMMOND s COMMON REFERENEE FOR TEGT POINTS MCASLECHONTS, CoMron (@ VDC) FOR LOGIC e e s
CIRCULTS. e o & S50
s [N
1FBR (QURRLNT FCED BACK, A LEG)t R LEG HOTOR CLRRENT. MRILOG SIGWL, » 5.0VIC FARCE. & * rexi
= e IR
NG (CURRENT MIGNITUTE) : DXTERMINGS MAGNITUDE MG POLARTTY OF IR, 11. SAE RS OUYPUT SIGNL e IE3
10O (COMKCTOR BS PIN 1), ANALOG SIGHA, #I@VDC PRIGE, oVt
— - —- - e c5C ® INsT
16T (INGIRUCTION) 1 INDICATES MWCH MICROFROCCSSOR IS RCABING EPROM. ¥5VDC - NOT RERDING EPRCM, o um
TOSGLES LOW (9 VDC) WHEN EPRON 1S BLING READ. . con |
IR (CLRRENT COWRND R1: R LEG MOTOR CURRENT CORMAND, SIGHIL IS STAND MAVE WEN MOTOR SHFY |§ .
TURHING, FIPLLTUTE OF STNC WAVE PROPORTICH-L YO COIT¥INDCE $10TOR CLRRINT. +16vDC R’NCEA
1T (QUARENT CONPAND T): 1 LEG NOTOR,CURRENT COMTAND. SArf RS SIGUL IR BT SING WAVE 1S
SHIFTED 240 DLCRCES FRO IR. /1N
P CACHITORY 1 PROGYWSABLE OUTFUT SIGHAL, GUTIUT IS SCLECTABLE USING SERINL TERAINAL, SFr
AS OUTAUT SN PROGRIFTALE MONITOR (CONECTCR P PIN 3). AWNLOG SIGWL, 419VDC RENGE.
MO (MOTCR VELOCITY QUTPUT): VOLIRGE PROPORTIGHTL TO MOTOR SPEEY. SAE N5 QUTFUT SIGNL VO s c
(COMICTOR P3 PIN 2). RWALOS SIGVL, sievDl RATGC, & R
CSC (OSCILLATOR): THIANGLE WRVE FOR PR QUIFUT SHITCHENG, NOTCI APLIWSE HAY GHNGE FS
HOTUR GACLD CHANGES . — - - -1
SSO (SYSTEA STATUS OUTPUT)| GUTPUT SIGNAL IHDICATING DRIVE MODULE STATUS. +3vDC ~ ORIVE o . ~—
FOMULE READY. @ VOC =~ FRAT DCYEETED. SIWE TEMING AS OUTPUT SICAALS 560 +/— (CONNECTOR NOTES: A TEST POINT VOLTAGE
P PING 6,70, E—- S
= T e —— SIGeL NOTES Dr+-25 Leit1s <
UGR (UPADEN RI: R LEG FATOR OUTPUT COMSND SIGNFL, #1SVOC = UPPER R LEG POWER DEVICE O, R f—
~LSYIC = LOWER R LEG POWIR DEYICE ON. PR S CofH PEFI RATING L2 | 9108 VIR
UUS (UP/DOWN §): § LEG 1OTOR OUTPUT COSHID SECHAL. ¢1SVDC/=1SVIC, MG -
UNE UPADG Thr T LEG MOTOR QUTAUT CORMPRl SIGIG. +ISVDI/-1SVIC. TREPEPRY 1@, BYDT=DM PEAK RAR1ING 8.4 0.2 vEenps
VR (VOLTMGE COFRID RY) R LEG QUHALT LOOP ERRCR VOLTRCL, ANCOG SIGA#., 412.5VDC RANCE. 17 (PLRR)|
I RN T LT FR R GRS Wi - B
POTENTIOMETER: DESCRIPTION o M ES N6 SVC A D ARSILE e
— s A ——_—— - —— VI BPUT SOCHG LWLECTeD vin
RIBES (V05 FTSET FDJUST): THIS POTEMTIC-CTER 1S FACIONT FDIUSTLD BUT 1T SURED S0 1T OW B Lot ol - L.
FILLD ARIUSICD. NOTE: THE GFFELT O ALSO DC ARIUGTED DIGITALLY VIR THE SCRIR. TERMINL. g
— e T = e i AOUTPUT SIGNALS ABOVE +1@ VIC CR BELOW -18VDC
ARE CLAMPED TO +19 OR —i@ vDC, RESPECTIVELY.
_CRD: o228 i Ca“ [
_DO NOT SCALE THIS DRAHING R
STH
DArC [OEowD wy | BTG lms. 0% AT
W, 02/ |?2-87
= URLEGS OTIERWISE SMECIFIED -
£LECTRICA, i A
5165 (90 1 DIAGRAM, TEST POINTS,
Feve pecsms paC | DM’ BRU-586
pictes mog 1
K RS o A p—
. somccpas wen ¥RDH CORTHERL
tgeT == T e — S 1L Sl ad o] el ST —= =
l | 2

2
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1-5300
1-6ELT K

5
CALVE BoRE
1 wanags ECTON 310101 1 XXX

WOTIN ENODEN
#ATING CCNECTOR

MUI0R ERCCONA
CONNFETCR

22 (AuLL CoMutCIens

I
[
¢

S-SERIES AND F-SERIES —PIN
o : Teonrey -
i /D rn I ] N, HOTCA ENCHUQD,“}';})E':?O[JSBSLOIJMC'On WIHE COLOS
Ay BLACK —l5¢ A YUl
L \( WinES
= T S . : AT 1e— A {
s b s ie B \
AELON NELTH . 1 :
__ B PLark 3 I-
Oy
D ALK _
: e T
ALK X BLACK | Lo
= B ! o] 2 i < T
wiki 3~ | T v Al WIE 1
ACK J eyl AL > B ‘__:
} | " :
| pe——ML L CABLE TERMINATION AT MATING CONNSCION
N (SOLDER FINS SHCHR)
QrangE % né 15 QRALGE T3¢
ack [ s 5 MK ¢ig¢ TS
SHIFI D 310> & SUIELD F Y Ty HEgRER fLiEh Sileo ¢y G'V.‘U:A’D F
§ h (-5300 ANO [-6600
HGT0f ENCODER MATING CONNECTCR
AMP 1-4U0438-0 COHMECTOR AND
AMP 60G17-5 CAINP CARTACTS
S P 2. P
{’w \ o l \Yi Y/
[ 2 J I ILK ‘ l
H:L:- | t HY =i
'S 3 ! I Ry I
l Bl K 1 L ReC £))
. 2 3 i ANy
HGICS: == = — Y~
/1& HANNLNG! DO NOT INTENCHANGE ANY CONNECTIONS IN THIS CABLE! CaDLE TE:‘c"nxfr‘»fé 'coawﬂnrcrs”s'»r‘q Sum:;mcu
INTECCHANSING OF ENCUDER SIGHALS FGR DIRECTION PHACING MUST B OUNE e i
OHLY AT THE CUSTUMCRS EMD OF CABLE 9101-0747-XXX (CAELL FHOM DM P3 TO
EXTERNAL FOSTTION CONTROLLER) .
/;L VI COLONS SHUMM ARE FOR CABLE ASSEMiA IF5 SUDPLIED BY
NEL TANCE MO|TUK CONYROL .
F [roga L] “commecreo Tveo 82325 [ 3C
ﬁ\ SIGMALS HALL A, 0, C ANF NOT ENOVIDFU Fie $-6900, S-B000, 1-5300 —— =
O I-ub00 ROIUNS, ARD ARE MOV USEQD £Y Mii-5cATch DAEVE MCDULES. B-£| B- 15500, C-16383, D-17069, £E-1398G6
[4}, SIGNAL ADS 'S 0T PAOYIDED FAGHM [-9300 U 1-6600 MOTORS, A [19390/8C RELEASED B-26-87 | JH
At IS NOT USED BY BAU-SERIES DRIVE BOUULES WHEN USED WITH e
THLGE MATONS. SIGNAL AHS MUST 66 CONNUTTED FBR ALY S-StHiES AEV| ECO |BY [REVISION DESCHIPTION| DATE CHXH
AND T SERELS MOTORS.

OTHERKIAE APLELF (I o 70 ovn ROt Ot

SCALE ORawJr CH 01-03-87] JH G- o687
HSIGHS ARE I IRCHES —

Z%% 1-5305. 1-6600 MOTORS: WHITE/BLACK WIRE PAIN 530ULD OF
CONRECTED 10 REQ/BLACK WIRE PAIR PATON TG TERMIMAIIIBN AT PIHG

EAEAK ALL €GES .02 Hax SCHEM, CABLE S/A
1,2 AS SHOWH, TD LIMIT VOLTAGE 0AQ QF SVOC SUPRFLY LYE TQ FILIEIS a¥0 ACUNDS 02 N wex| OM COMNNECTOR PA/MOTOR
LONG CABLE AUNS TOLERAKLE Cf: AT LR T P
A LS N ser | faen Protthe
6\ T-SCRIES MOTONS: 5VNC HALL AN COM (IALL ANE NGT USFR. etk RELIANCET,
JUMPERS FAOH PINS U-K AND L-M AHE INSTACLED A% SHOWN. o A It
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$10t-01
BAU-SERTES A , BAU-SEATES ,
DAIVE MOOULE 9101-0145-XXX CONTROLLER/ DRIVE HOOULE 9101-0147-XXX /i CONTROLLER/
| CABLE | INTERFACE CIRCUITS | CABLE | INTERFACE CIRCUITS
Cu’ff"’“ ' 22 GAUGE CONDUCTORS | CONNECTOR I 22 DAUGE CONDUCTORS I
. 3
PIN N PIN
_EMABIEY S A Aty g NS 2 BLACK A 1)
_BUSE-Y , O ETR! MHITE v ||
wsey 5 I B i By 5 Y AAcKY il
__va-y g By 4 3 i YHITE '
1 11 |
5508y 5 IIT gEQ AF’” 1y llf}u - ~+!!
SS0=Y 7 Ill MHITE ‘II | CEY ]Il HHIYE l“
A= A
o i O
24V LOH S o WHITE
i | T A
56 > 8 ‘ SHIFLD \[ _____ .
wad
BAY-SERTES ' BRU-SERTES
it s | oA ey — sogmo A comouen
CORRE NTERFACE CIRCUITS
s I 22 GAUGE comucgﬂs CDW:CTDR 22 BAUGE CONOUCTORS |
PIN 3
PIN
— ey gLy v & 1) sy sy V¥ e B )
—FEAC=y 5 ——wny oyl MHIIE I
L BLACK il o s aga
BAC- Yy 4 iy 4 WHITE il ¢ 3 11 s
! 1 ‘
— 831ty 5 )—'——:Iv—mn—hf—lrr-: e 5> : :’T’ BLACK
L} | | W] 6 lgr‘ MHIYE
ey g >y RED i 5 SHIFLD
- 9 : i MHITE _‘_‘_'_ B8
1
IEITEN L ¥ CRAHGE F —H5 7 1wy cowrcTIon ALLOVED
10 ML} 1 i iy g HOT FOR EXTERMAL USE,
7 7 LI A
hi SMIELD h
[ v I g won] B
C[170m|TD ] v | 808
tamos 1y 103 S TR S wm
HOTES: THESE CABLE ASSEMBLIES ARE NOT USED
a WHEN THE PRO KIT CONTROLLER OPTION 1S R Aials ———— ==
USED WITH THE BRU-SERIES ORIVE MOOWLE. == e LI o ] [ = [ =
2\ WIRE COLORS SHOMN ARE FOR CABLE
ASSEMBLIES SUPPLIED BY RELIANCE MOTION CONTROL. SCHEM. CABLES
A\ CABLE SHIELD KAY BE COMMECTED 1O SHIELD COMMECTION, OR GROUND CONMECTION AT EITHER END OF CABLE. — ) ’
CABLE ASSEMBLIES SUPPLIED BY RELIANCE MOTION CONTROL ARE SUPPLIED MITH SHIELD UNTERHINATED, 10 e OM CONNECTORS P1. P2, P3, PS
ALLON SHIELD COMMECTIGN ON EITHER END AS DETERMINED BY USEA.
= CONFIDENTIAL INFORVATION OF ™= es01-0142
- m=mt, | RELIANCE MOTION CONTAUL |M/Ar—gray




323332 NIODIIAIADIIAS

5

L

C { { L E " i s



5.50 MAX.

4.38

. PSH-AUX
/ 0020-5033
m B oM hHa || T

8-32 TERMINAL SCREHS (6)

TRANSFORHER

SPECIFICATIONS,

OUTPUT POWER o 50/60Hz

110 VAC QUTPUT YOLTAGE

50°C HAX.

NOMINAL OPERATING VOLTAGES

/— CONNECTION [NSTRUCTIONS

SCHEMATIC SymBoL

TEMPERATURE RISE_ _ ___ 500 YA MIN.

________________ 460 OR 240 [NPUT, 120 QuTPUT

460 OR 230 INPUT, 115 QUTPUT
440 OR 220 [NPUT, 110 QUTPUT

. HI H3 H2 Ha
8.3 INPUT (PRIHARY) CONNECTIONS: M1, H4
480 VAC INPUT\ JUMPER H3 to H2
240 VAC INPUT, JUMPER M to H3 AND H2 to M4
b OUTPUT (SECONOARY) CONMECTIONS: XI,X2
8.0 MIN. CLEARANCE RECOMMENOED FOR ACCESS TO WIRING | 120 vaC
X2 X
5.00 MAX
HOTES, B | 193665 J[uepaTE TITLE BLOCK|12-20-91 | BC
RING OR SPAOE LUG CONNECTORS (NOT PROVIOEO) ARE REOQUIRED A 160021PS RELEASED 4-11-38 | BB
FOR WIRING CONNECTTONS TO THE TRANSFORMER, REV| £CO |BY| REVISION DESCAIPTioN DATE | CHKR
UALL35 OTREAWISE JPEQIFED PATsd 1T 3ITC L Lare ) T
DO MOT SCALE DRAMING PS 4-5-88 JH  4-5.a8
DIMENSIONS AML 1X #NCHES 3
DIAGRAY, OUTLINE & NOUSTUNG
SREAX ML €PE{1 02 MK 4y 11
ALLETS 1% 10001 61 M0 | PSH-AUX TRANSTORNER
ToL{AINLE 'ﬂ!. ’... Lu L T nd,
o i T "c?f'n 9101-0233
0ECIHILY: 11.020 | MELIANGE *, {41 S O I 11100
- uss o0 ELECTAICHAT | NfA c |1 or 4
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BRU-500 DRIVE MODULE-MOTOR-PERSONALITY MODULE COMBINATIONS
STANDARD COHBINATIONS OPTIONAL COHBINATIONS 4\
ORIVE HODULE HOTOR PERSONAL [TY HODULE HOTOR PERSONALITY HODULE

HODEL B PARY NUHBER|  HODEL NUMBER HODEL NUNBER PART NUMBER HODEL NUHBER HODEL NUNBER PART NUMBER

5-3007-N-HO0AA PHO25A53007NH-0 104-0003-XXX 5-4050-P~HOOAA PHO25A54050PH=0 9104-0033-XXX.

oM-25 5-3016-N-HOOAA PHO25A53016NH-0 T04-0003-XXX 5-4075-R-HOOAA PHO25A54075RH-0 9104-0046-XXX
9101-0310 5~4030-P~-HOOAA PHO25AS4030PH~-0 104-0000=XXX
F-4030-0-HO0AA PHO25AF40300H- 104-6095-X3X

5+ 4050-P-HOOAA PHOSOAS £050PH 104-6006-XXX 5-4030-P-HOOAA PHOS0AS (030PH-0 8104-0016-XXX,

DH-50 5-4675-R-HOOAA PHOG0AS 4075RH- 104-0036-XXX 5-6200-0-H00AA PHOS0A562000H-0 9104-0014-XxX
g101-0311 S$-6100-0-HO0AA PHOSOASE1000H-0 104~0001-XXX
F-4050-0-HOOAA PHOSOAF 10500H-0 3104-0096-XxX
F-4075-R-HO0AA PHOSOAF 41075RH-0 9104-0097-X4X
F=5100-R-HO0AA PHOSOAF6100RH-0 9104-0088-XXX

5-6200-0-H00AA PHI00A562000H-0 | _ 9104-G010-Xxx | 5-6100-0-HO0AA PHT00AS61000H-0 S104-0039-XXX

OM-100 §-8350-5-H00AA PH100A583505H-0 9104-0011-XXX 5-6300-0-HOO0AA PH100A563000H-0 9104-0054-XXX

9101-0312 1-5300-R-FO02AA PHI00AI5300RF-2 104-0078-XXX 5-8500-5-H30AA Pr1100A585005H-0 §104-0015-XXX
F-6200-R-HO0AA PHI00AF62003H-0 104-0099-%X¥X
£-6300-R-HO0AA PH) 00AF6I00RH-0 104-0100-XXX

5-6300-0-HO0AA PH150A563000H-0 104-0051-XXX 5-6200-0-HO0AA PH1504562006H-0 9104-0027-XXX

Dit-150 5-8500-5-HO0AA PHIS0ASB5005H-0 9104-0005-XXX 5-8350-5-HOOAA Pr1504503505H-0 910¢-0025-XXX

3101-0313
o~ 150X T-6600-A-F0244 PHIS0CIGE00RF-2 §104-0079-XXX
8101-0314

PERSONAL [ TY MODULE

PART NUMBER EXAMPLE
9104-0000~020

SOFTUARE PELEASE LEVEL 2,

PART €A A5SIGMED
1O SPECIFIC noDEL HO.

°

PERSONAL [TY HMODULE

HODEL NUMBER EXAHPLE

PHO25A54030PH-0X

—

X = CUSTONER SPECIAL
go LEI:’&! = STAMOARD

OR 5 Am F M’Oﬁi)

NOTD“ UINDING X

0 FoR | w0
(vousnaoo ﬂPm

OR MOOEL R
Dr1 SUTTCHING FREQ, AnSkHr (STANDARO)
DRE

YE MOOWL E

(PEAK CURRENT RATIMG)

HDTOR
HODEL NWUHBER EXAHPLE

5~6100-0~-H 00AA
F-4075-R-H 00AA
[-5250-R-F Q2AA

T T—ncron DESIGNATED SPECIAL CPTIONS
= STANCARD

cofYbus > Gusit
1930Y0C
S 3500Rc Fa Fice
3a30VDC BRAKE ARD FAN PACK
1424V0C BRAKI
Se34V0C BRAKE 40 Fan pack [
HECHANICAL COMFIGURATI 0N
FECDBACK gnZOOCR LIe COmT

NOTES:

1. MOTORS UiTH AND WITHCUT BRAKE OPTION USE THE SARE
PERSONALITY HODULE.

USE PERSCNALITY HODULE FOR MOTOR WITHOUT BRAKE

PERSCNALITY ndBALE

FOR 5 AND £ HOTORS)
F-IDOO lShWW FOR | ROTORS)
NOTOR MINOING
OLYS/IOOO RPE)
oy Mms

HOTOR TYPE
SURARE EARTH racuer
};-F'EBR'IE MAGNE.

(-0 SUFFIX PERSONAL I T¥ HODULE) . E [1986]8 C[an0ED F-210708 18FO[ mrovn [BC
& USE PERSONALITYY MODULE FOR HOTOR HITH FAN B-D B-16383, C-18394, D-19646
(-2 SUFFIX PERSONALITY HODULE). A | 16162 |BC RELEASED é-24-88 | BC
LAST THREE DIGITS OF PERSONALTTY HODULE PART NUMBER REV| ECO (BY| AEVISION DESCRIPTION | DATE |CHXR
DENOTE SOFTWARE RELEASE LEVEL, AND WILL BE AGDED Y TR YT ST Tl RGBLOLB L i I
RELIAMCE HOTION CONTROL AT TIME OF SHIPHENT. 80 WOT 5Call OR4WING BC 5-24-88 JH 6-24-83
DIRTASIORS :Ii 1IN INCHEY DIAGR,IH ‘I I
5. 5ALE OF ANY COMBINATIOMN OTHER THAMN THOSE LISTED HMUST BREIX ALl (OGEY .01 WiX.
BE APPRGVED 8Y RELIANCE HOTION CONTROL ENGINEERING DEPARTHENT. ltkhar o e ﬁ!‘[{fom“ﬂm i
CONTINUQUS AND PEAX TOROUE RATING OF MOTOR LSEQ [M OPTIONAL e e | H T "‘nh] 9101-0235
COMBINATION MAY 8E DIFFEPENT THAN SANZI HOTO USED IN otciwsia avroto | RELIANCE LR SN LET L LA
STANDARG _COMBIMATION. . aueoio| ELECTRICET | nla |1 at 1
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SPINDLE ORIENY KIT INSTALLAT]ON INSTRUCTIONS M BARU-500 DRIVE MODULE W[TH
1. RENOVE COVER (X) FRON DRIVE HODULE. REHOVE NUTS (OTY 2, HOT SHOMN) SPINDLE ORIENT CONTROLLER OPTION
INSIOE OF COVER (X) AND REMOVE FILLER PANEL (NOT SHOWN) FROM FRONT
OF COVER, FRONT VIEV RIGHY SIDE VIEW
2. PLUG RIBBON CABLE ASSEmBLY (B) INTO SPINOLE ORIENT B0ARD (T) .
CONNECTOR PB. ° =

. -, A N,
3. PLUG OTHER Enp. 0F (B) INTO BAU-500 LOGIC B0ARD (D) . CONNECTOR P7. BRU-500 LOGIC
4. FASTEN 804R0 (C) To BOARD (D) USING (4) SCREWS (E) AMD

J 804r0 (D) (4
N WASHER .
AND cay LOCKWASHERS (F) ' 175

S. PLUO B-WIRE JUNPER HARNESS (§) INTO CONNECTORS PS oF B0ARD () v
®
SPINDLE ORIENT
CONTROLLER
P6 8DARD

AND P3 OF B0ARD (D) AS SHOWN.
6. PLUG JURPER CONNECTOR (H) INTO CONNECTOR P2 OF 804R0 (B} AS SHOUN.
7. PLUG 2-WIRE JunPeR HaRNESS (T) INTO CONNECTORS P2 OF B0aRD (©)
AND P1 OF 80aRD (D) AS SHOMN.
8. INsTALL cover (B) -

MATING CONNECTORS ARE PROVIDED [N THE SPINDLE ORIENT KiT FOR CUSYOHER
CONNECTION TO SPINDLE ORIENT BOARD CONNECTORS P!, P3, P4, PG,

MAT NG CONNECTORS ARE PROVIDED WITH THE BRU-S0C FOR CUSTCMER CONNECTION
T¢ BRU-500 LOGIC BOARD CONNECTORS P4, PS, PE.

5 Fa
P4
NOTES: p3 y
A RIBBON CABLE HARNESS ﬁfo o E
ToP VIEW =
SPINDLE ORIENT CONTROLLER BOARD ;@ BRU-500 LOGIC BOARD r———"%r-‘)
]
‘l (8) RisBON CABLE HARNESS v
1 (RIBBON CAOLE MUST 9E PUSHEO

INUARD TO CLEAR COVER

B |13866(S3| UPDATE DWG |1z-20-9t| BC
A |16338[ps RELEASED 7-19-38 |[RBCB

REV] ECO [BY| FREYISION DESCRIPTION DATE [CHXR

MESS OTHEANISE VIrCwFig Privs 17 L1 TG T ELe
00 KOT SEALE QRAMIXG PS5 6-20-08 | DPH 7-19-88
OISINTIONT

MEAC AL (055 on man | OTAG., INSTALLATION, SPINDLE ORTENT
JALETS 0 AOWS A1 MI9 Had) XI1/8RU-S00 DRIYE KODULE
TOUERAACE 0N, QHCTIRASLIUET i SLMEL

EEOL e ORIV )01 o296
ofcimuts, 1a.020 | BELIANCE B3 Tl &% T YROOT
- ureos| ELECTRICHT | wja |1 of 1
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3101-4233

AT T,

PROGRAMMASY E
HONI TOR

YELOCITY
HOMTTOR

QRRENT/ TEROUE
HOR T TOR

GSER TERMIRAL

BRU-SERTES DRIVE MODULE

RECEIYE HDDE
Pir

HJ

XMIT mOOE
PIZ

s

-

[

<ps-p 'J_j-m

PGy 2L8Y
+lgv

P5-5

EXTERNAL
CLRRENY
LimiT

SHIELD
[¢Fs-s ‘E&'_ﬁs

EXTERRAL
RENT

PROGRAMMABLE
HOMITOR

{p5-3 &

<4

<ps-) 2

T5-

|$2T.: o

Xri T LEVEL
P13

I

I‘ z$3

EXTERMAL CURRENT L IMIT

PROGRAMMASLE RMOMITOR

CURRENT COMMAND

QYOR OVERTEMPERATURE

S Pd-14

Pt

¢Pa-126EEL

<P4-11
SKIGLD

P4-104=2

UTE ENCOGER

¢ paog 4 AB5 ERC

Pang 4+

MOTES:

e ive m':;k;:

Pa-7

Pa-6

ENDODER

pa-s B

Pa-d

P4ud

pe-g £

Pe-l

L1

P3-7

POSITION CONTROLLER

DRIVE ERRELED Yoy
1 TN
|

.

24v oo

SYSTEN
€ SHIELD
[ Pl-5 STATUS 0K
524 5

F1-8

LJ
< P17 ‘_u\.l
5305

PI-5

[ < prog t2AVRC G0N

£ pi-a (YRS hy

pi-3 €¥C5s
L L\M.--m-.

JPU S,

{ pray RS 247
2247

. QLoNn
¢ Pret EMBE

VELOTITY COMMARD SIGNAL

5
= q EMaBLE

1
)
1
|
|
|
1
|
|
|
[
!
1
!
|
|
|
!
K.
!
i
!
!
|
|
!
{
[
I
!
!
|
|
L

A \ SHIELD COMNECTIEN AAY BE MADE AT ORIVE HODRE
OPPOS|TE END OF CABLE,

END OF CASLE, AS SHOWM,

DR A7

BC
WO

o
ks

i3

11-10-51

9-7-81

DATE

T

RELEASED
RLYISIEN DESCA (P10

irdug PR

BC 7-5ep-g3

8101 -0239

SLRRELE, SHU-SELVES

DINCHAN, IMIERTACE COYNTIYISNE

F1
{ i 5

PBELIANCE,
o | BERECTHRC,

138665 .3| vroaTE FITLE aLock

18)34 IR

FIEITTE

X

B
A

IREV] ECO }BY

e

L omnwig

GAES 63 Mir,

[ RTIIT TY
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F-Ser ien Hotor Dimensions

NOTES,

] __l__ Ep at [ W[ s L with broks
/' in, I ma/ in I LaAlal FC{.H\, E .-qi_l_n it [ r\hﬂn _M&;__
[ 127/5.00 22.77.875] 50/1.97 : 10,33 40/1,57 BXB/, 24%.24 | 19477.64 257/10.12
102/4.02 14575.71 110/4,33 127/5.00 50/1.97 3/.12 10/.39 40/1.57 GG, 24X.24 272/10.71 J35/13.19
102/4.02 145/5.71 110/4.1] 127/5.00 . 22.2/.875| S0/1.97 3412 107.39 40/1.57 Bibs.24%.24 350713, 79 413/16. 28 |
131/5.16 | 200/7.87 | i%4 3/4.50| 173/6.81 | 35/1,30 [36.5/1.430] 80/3.15 | 4/.16 13.5/.53 | 60/2.36 | 10XB/.39%.32 255/10.04  326/12.6)
131/5,16 | 200/7.87 | 173/6.8) | 35¢b.38 [36.5/1.438] 80/3.15| 4/.16 13.5/,5] | 60/2.36 | 10xB/.39%.32 320/12.60 390715, 35
131/5.16 | #00/7.87 | i73/6.81 | 351,38 [36.5/1.438] 80/3.15| 47,16 13.5/.51 | 60/2.76 10x8/.39X. 32 420/16.53 430/19.29
:
2 EYE BOLTS INGIA ON F-5100,
6200, 6300 MOl Y.
L== — e AN ——~ BF D14 HOLES - AJ DA BOLT CIRCLE

Z1N HOTORS ARE HANUFACTURED TO HILLIMETER DIMENSIONS SHOWN. INCH

DIHENSTONS Si0wH ARL APPROXJHMATE CONVERS)CONS FROM

MILL HMETERS,
[HCHES)

(EXCEPTION,

FOR FURTHER HOTOR DETAIL, E
ARE AVAJLAFLE UPON REDUEST,

DIMENSION EP 1S MANUFACTURED [N

EERING SPECIF ICATION DRAWINGS

CONNECTOR £OR BRAKE
OPTION THIS AREA

F-4000 HOTORS: HE X l=s X 15=a/.53 INCH DEEP THREAD

© o)
r
@
Y
®
O
F-G00Q HOTORS, M@ X 1,25ma X 20sa/,73 INCH DEEP THREAD
Alloorsg TM| CHG D TEXT - .
A [19886|BC| RELEASED 14-25-91 | JH
REV| ECO |BY [REVISION DESCRIPTION| DATE  [cHkR
&‘.‘;‘f"[oij‘ xm%%%vsﬁ&clm TeR BT TXTE DTN TR ATE
BT SCAL SJ _11-25-81 JH _ 11-25-91
e M oy ms” [ DIAGRAM,QUTLINE € MOUNTING

TOLERANCE ON,
ANGLES 21"
FRACTIONS, £ 1/64"
DECIMALS. XX, 000

FILLETS AND SO0UNDS .02 R MAY

Xk 005

F-SERJES MOTORS
s

TR

[Cont Taunc Tol_TAfor sotion of
BECIIOLE HOTIOM ConBoL

Eaon Procie, B 5534 g9101-0332
RBELIANCE, SCACE STIC T SAFET
ELECTAIC 1.1 C {1 of 1
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RS-232C/422 KIT INSTALLATION [NSTRUCTIONS BRU-500 DRIVE HODULE ¥iTH
). REMOVE COVER (X) FROM DRIVE MODULE. REMOVE NUTS (QTY 2. WOT SHONN) . RS-232€/422 OPTION
INSIDE OF COVER (A) AND REMOVE FILLER PANEL (NOT SHOMN) FROM FRONT
OF COVER.

FRONT VIEW A RIGHT SIOE VIEW
2. FASTEN SOARD To 80aRD (T) USING (4) Screws (D).

3. PLUG §-WIRE MARNESS () INTO CONNECTOR PE OF B0ARD (C) (O 0]
AND INTO CONNECTOR £3 OF 80ARD (B). H==H w
4, INSTALL COVER (B) . BRU-S00 LOGIC
HATING CONNECTORS ARE PROVIDED [N THE RS-232C/422 KIV FOR CUSTOMER J BOARD @
CONNECYTON YO HOSY COMPUTER & ADDITIONAL BRU-500 DRIVE MODULES. /
O -~ /@(4)
g RS-232C7422
5 B0ARD
p=d K
H 0O &,
et
— H
1
o 2 L
T ; ® ®
! B
7§ 1
i & S
ik fl° 9 = :E
O &| G
Foyis B e
A [19899]SJ RELEASED 12-19-9t |BCB
HOTES, REV| ECO |BY| REYISION DESCRIFTION DATE [CHKR
1. INSTRUCTIONS FOR CONNECT[ONS YO P1 & P2 ARE IS QTRENTIL Srecwiy Proer b WAIT pIRS Gex T rT
SILKGCREENED ON THE RS=232C/422 ADAPTOR CARD. 00 KOT SCALE DXAWING SJ 19-pECc-9* GK 12-19-9
Hysitoria e DIAG., TASTALLATION, RS-232422
PRLETS u‘n 20003 .02 M40 it 10 BRU-5C0 ORIVE XODVLE
TOLERANC .ou. r-.ﬂgwm. [CIEER
e e | e ot HRY 9101-0336
oeCinALS: xis.0le | FELIANCE LA{TT EPERR 104 I T 4
A 00| ELECTAICHI) | wnfa € f1 et 3
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NOTES:
. MUST CONFORM TQ SPEC. 7058-99/B.
2. TAT= 4.000102.0)MINIMUM FOR AJRTLOW, ADOVE 8 GELOW U

. 0.50(13.0)MINIMUM FOR AIRFLOW BOTH SIDES GR Bl T\-‘EEN ADJACENY UNITS.
€ =11,00(28D) CLEARANCE FOR CABLES.

A_ 170TM REL FASED i s
REY| €CO |BY RE\-‘ISIOIDESCRIITJUN DATE | CHKR

T DRI TR TR e
W no\ shd l.%wms TH  11-18-94

BREAK ALL EDGES .02 HAX DIAGRAM, GUTL INE & MOUNT NG |

————{FILLEIS AND ROLADS .02 R MAX BRLI-500
TCLERAHCE Gt — XA G =
N\ AGLES a1t ' m’tm&“ﬁﬂ?vf&uﬂ“ »
D /< ’: FRACTJOHS, ¢ 1/G4" | $00n Proirie, mitsae 9101-0409
DECIHALS xx1.010| RELIANCE) g
— xxi 005 | ELECTRIC 1,2 T C 1 of 1
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(21170 T RELEASED 2 =
REV| ECO |HY [REVISION DESCRIPTION DATE CHKR
F AT il A TR ET
Dlﬁﬂ'm; M.D_L‘Li'%mumc 0 TH 11-21-94
DIMIWLICNS ARE IN [HCHES
BROEE ALL EDGES ,02 Hax
FILLEIS AMD ROUMIS .02 P MAX PONER SUPPLY DRU SDO
TOLERANCE CN ond 1dong ol _inloreat ron of [PART AUT
AMGLES 21" FECTARCE POl 10N (.«Il‘ll‘l
FRACTIONG, 2 3/64” | C@en Prascis, S101-0410

- D >< F CECIMALS. XX .010 HELIANCE

T )
= - = —_— ExE, 005 | ELECTRIC 1.2 ] Clrl] of 1

=T CONFORM TQ SPEC, 7058-9978.
T= 4. (,0(102 OIHMINIMUM FOR AIRFLOW, ABOVE AND BELOW UN|T.

= 0.50(13. OV MININUM FOR AIWFLOW BOTH SIDES GR BETWEEN ADJACENT UNIIS.
V1.00(280) CLEARANCE FOR CABLES.
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DRIVE MODULE A

DRIVE MODULE

lns HEG

R

160 10 740 VAC BAS
3 PHasl Ul POv(R

AN VIRE
O o 005, sgty wad G wims 11 Eaun PuSING O (1,12 AN L
ARE [F(\HDIO v |A(H [ Wyl POWER 15 ARSI IDARY
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2 PHASE JSOLATLON O3 Ms10
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\ HouL st
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15 Avuu&( ulnic
FaoH

% b 12»"

0 PROTECTIVE
FARTN 1ERTINSL

KACH WE COSMON
GROUNEING BUS B4R

A cwlu\.s m!oo WORLRT OF A1 DR S BUNIED FILR SICE OF 11 PSH S 0 MBS OC HAXIHRH PER SI0E F0R

750 AFS OC MAX|MUM FIR SI0E O

A
A

FUSE SITL, Pap125 CLASs Grs g0 e
Y3it CCAS5 BFY
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¥ A IRE-10-CIN{ PRIMARY YOLTS RHS) x {PIR PLAGE FRIMARY CLABINT RIGH,

b)) TGAKSIDANEA ) PUASE RVA = {GLHRA] 0N OF FICH mw:s ACIUA, AVERAGE OUIPUT SO X (1,2)
AS AOUGH ESTIRATE OF OR)YE MOCWLE © 1MOT0M £OSS(S.

<) SET DEAWING 9101-0132, IRMAFORIEA LOAD REGULATION,
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E
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0020-5091-003 | 12
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R
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BRU-200 DRIVE MODULE-MOTOR--PERSONALITY MODULE COMBINATIONS

STANDARD COMBINATIONS

OPTIONAL COMBINATIONS /&y

DRIVE MODULE HOTOR PERSONALEITY MODULE HOTOR PERSONALITY MOOULE
HODEL & PART NUMBER| MODEL NUMBER MODEL NUMBER PARY NUMBER MODEL NUMBER HODEL NUHBER PART NUMBER
S5-2003-K-HODAA PHO1CBS52003KH-0 9105-0005-XXX 5-3016-N-H00AA PHO 1085301 6NH-0 9105-0001 -XXX
oH-10 5-2005~K~HOOAA PHOT0BS2005KH-0 9105-0007-XXX
5-3007-N-HOOAA PHO10BS3007NH-0 9105-0000-XXX
8101-113)
S5-3016-N-HOOAA PHO20BS3016NH-0 5105-0002-XXX S$-3007-N-HODAA PHO208S3007NH-0 9105-0013-%XXX
=20 5-4030-P~HOOAA PHO20854030PH-0 9109-0003-XXX S§=-4050«P=HO0AA PMO20854050PH-0 8105-0005-XXX
F-4030-2-H00AA PHO20BF 40300H-0 8105-0057-XXX
96101-1132
5-4050-P-HEOAA PHO30HS4050PH-0 5105-0008-XXX S§-3016-N-HO0AA PHO30B530 ) ENH-0 9105-0015-XxX
0M-30 5-4075-R-HC0AA PHOIOBS54075RK-¢ 9105-0003-XXX 5=-4030=P~HO0AA PHO30BS4030PH-0 8105-0812-XXX
F-4050-0-HG0AA PH030BF 40500H-0 9105-0058-XxX
9101-1133 F=4075-R-HOOAA PMOI0BF 4075RH-0 9105-0053-XXX

PERSONAL ITY HMODULE
PART NUMBER EXAMPLE
8105-0003-020 :
SOFTHARE RELEASE LEVEL
PART NUMBER ASS!GNED
TO SPECIFIC MODEL NO.

NOTES,
PERSONAL ) TY MODULE,

(-0 SUFFIX PERSONALITY MOOULE).

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

JEN
PN
JAN

2.0

PERSONALITY MOOULE

HOOEL NUMBER EXAMPLE

PHO20854030PH-0X
TT

HOTORS ¥ITH AND WITHOUT BRAKE OPTION USE THE SAME

USE PERSONAL ITY HOQULE FOR MOTOR WITHOUT BRAKE

LAST YHREE OIGITS OF PERSONALITY MCDULE PART NUHBER

DENOTE SOF THARE RELEASE LEVEL, AKD WILL BE ADDED BY
REL{ANCE HMOYJON CONTROL AT TIME OF SHIPMENT.

B -

SALE DF ANY COMBINATION OTHER THAM THOSE LISTED MUST
8E APPROVED BY RELIANCE MOT!ON CONTROL ENGINEERING OEPARTHENT,

CONTINUQUS AND PEAK TOROUE RATING OF MOTOR USED IN OPT{ONAL

COMBINATION MAY BE DIFFERENT THAN SAME MOTOR USED IN

STANDARD COMBINATION.

X = CUSTOMER SPECIAL
NO LETTER = STANDARD

0 = MOTOR WITHOUT Fan
2 = HOTOR WITH FAN

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

HOTOR WINDING Kg (VOLTS/1000 RPM)

HMOTOR MODEL NUMBER

On SHITCHING FREO. 8=10kHz (STANDARD)
ORIVE MODULE {PEAK CURRENT RATING)

PERSONALITY HOOULE

HOTOR

HODEL NUMBER EXAMPLE
F-4075-R-H 00AA

F

S-1030-P-H 00AA

FACTORY DESIGNATEQ SPECIAL OPTIONS
AA = STANDARD
OPTIONS  0=570 4
0vOC amxe&
30VAC FAN PACK
OVDC BRAKE AND FAN PACK
4V0C BRAKE
5=24V0C DRAKE AND FAN PACK
HECHANICAL CONF IGURAT [ON
FEEDBACK ENCODER L INE COUNT
H=2000 (STANDARD FOR S AND F HOTORS)
MOTOR WINOING Kg
(VOLTS/T000 APH)
HODEL NUMBER
MOTOR TYPE
S=RARE EARTH MAGNET
F=FERRITE MAGNET
C 19366|BC REVISED & REDRAMM [z2-mov-orl B C
B [ 19646 [BC| UPDATED BOCUMENTATION |29-mav-91| BC
A1[A002§7BC[cHG D P MoDEL MO.| 2-1-89 | BC
A 16811 BC RELEASED | 3-vov-ss| BC
REY[ £CO [BY| REVISION DESCAIPTION DATE |CHKR
UKLESS OTHERWIGY S(CiFz(p PTivd §7 LDALd PTIRT TR I
oo E-nsr s$mt CRT BC _3-nov-ge JH  3-nov-s4
DIMENSIONS ARE 1N INTHES
pReAx AL 0% 01wt DLAGRAN, OX/KOTORTPS
i'su:n ) i 01 R0 310 COMBINATIONS, BRY-200
QLERANCE 0Ny Tod Tl Tod Talersicsea of WART RO,
i RETACE bt 1o
st aapaae | RO i 91011053
pecmuts. xrang | AELIANCE LEETY G 1L £ (4
arsgi0| ELECTAICAT) | nja I c |1 af 1




e O UL euTE e aoT Y s s 2SS 3033 9239532323533 2

P



1/4-20 GROUND STUB—"]
(6.35 DIA)
(FRANSF ORMER CHASS1S)

3,32 +0.08
84 21.9)

| TTT———SECONDARY CONNECTIDNS
8-32 THD BOLTS
(4.17 DIA)

/CONNECT 1ON INSTRUCT ] ONS

PRIMARY CONNECT NS
" 832 o BLTE A9\

417 014)

NOTES,
1. DIMENSJONS ARE

TRANSFORMER TERMINAL

8.00 £0.06
(203 £1.5)

IN {NCHES (mm)

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

STRIPS,

BREAK ALL EDGES .02 HAX
FILLETS AMD ROUNDS .02 R Max
TOLERANCE OM:

| 8.00 MIN.  CLEARANCE RECOMMENDED
. —_— —— 2 S
o 8- (200 FOR ACLESS 70 WIRING
 TRRTRERT ot 1
B B
® ® 3 ¢ i
9. 20 HaX. A
(235
¢ ® | i
- —— —t —t
I | | i
~ 3kVA TRANSFORMER
— | ELECTRO-CRAFT P/N 0020-5057
.] i \Moummc HOLES: 0.28 10.02 DIA (4) Blpoorsatv) CHG'D TEXT -- --
| ! (7.1 20.5) B [19866/SJ| UPDATED TITLE BLOCK | 12-20-91] BC
. | A |17320|BC RELEASED 2-23-89 | JH
—1' i‘ = i REV| ECO |BY [REVISION DESCRIPTION| DATE | CHKR
r Tttt — - (*)— SRBLea QILERUIGE SPECIFIED P BT O ikl o
_-? DIH?g;];G:LIRE b inowgs PG 1-10-89 | BB ?>22—§ﬂ

ANGLES 21 R TR Fol o Fhsie [ o
FRACTJONG 1 1/64° | £994 Praicie, Wi 553 9101-1056
DECIMALS . XXs. 010 | RELIANCE,

— o005 | ELEGTRIC C 1 of 1

D1 AGRAM, QUTL INE, TRANSF ORMER
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BUS VOLTAGE (vOC)

1 PHASE TRANSFORMER SECONDARY VOLTAGE
AND CORRESPONDING DC BUS VOLTAGE

VERSUS DC BUS CURRENT
3 KVA TRANSFORMER

]

184

177

170

163

156

149

200
0

10 20 30 40
BUS CURRENT (ADC)

AN

142

NOTES:

TRANSFORMER SECONDARY VOLTASE

(VAC RMS LINE TO LINE. 3 PHASE)

3. ALL DATA TAKEN WITH TRANSFORMER PRIMARY VOLTAGE HELD

RELIANCE MOTION CONTROL
1 PHASE TAANSFORMER

PART NUMBER KVA

0020-5097 3

Zfix DC BUS VOLTAGE AND CURRENT IS MEASURED AT MOTOR POWER
CIRCUITS INTERNAL TO THE DRIVE MODULE

(NOT ACCESSIBLE TO THE USER) .

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

T0 230 vAC 1 PHASE LINE TO LINE 60 Hz AND WITH SECONDARY
WIRED FOA 230 VAC LINE TO LINE NO LOAD.

C |20625|JL| UPDATE TITLE BLock |/(0-S-93| B
B [19960|BC| BRU-200/1G2000 2-19-92 | BC
A [19866|BC RELEASED 11-22-91 | JH
REV| ECO |BY [REVISION DESCRIPTION| DATE |CHKR
UNLESS OTHERWISE SPECIFIED  PAAWN BY  DATE  [DESIGN ENGR DT

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.

woes s RS,

FRACTIONS £1/64° HELIAAIIGE 94101-1057

DECIMALS. XX%.020 '. SCALE OWG STZE SHEET
xxxx.010| ELECTRICE ) 1:1 1 of
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q 3 2
e —— o 1 - [Eidi-1es|
TEST POINT: BESCRIPTION =

CLEN (CURRENT LOCP EHHBLLY | CUTPUT SIGWE INDICATING MRIVE 15 DAVLEL., +5VDC - ENARLED, ® 550 ® IFER
@ v - plsARED.

[=F:] (C(ﬂch IFPUT COMYYID SIGNAL = DIFFHCNCE BETWEEN 18PUT LICNA.S VCSE PR VCS-,

. Uo7
Fras. b S, S1BVIC RAET

(23] ‘LL»n:m. COmGN FEFERLUCE FOR TEST POINTS FERSRCHERTS. (TN (@ VBO) FOR LOSIC
CIRQUITE, L

1P (CURFENT FCED BIXX, R LEGH: R LEG MOTOR CURRENT. AWLOG SIGFL, » 3.0VDX RIWGL. A ® us

THG (CURRCNT MAGNITUDD): DLYCRHINGS HAGNITUDE AND POUARITY OF IR, 1T, SAC AS OUTPUT SICWL
OO (CONMNECTOR PS OIN 1), RVALOE BIGL, +1OVDC RATGE,
ST uu;mxuom: INDICATES ¥ CH RICROPROCESSOR 15 READING CFROM, +SVDC = NOT READING EPROM.
TOSGLLG L0 19 VDC) HCN EFRCH 1S BEING RTRD,
'IR ICLERCNI COPFVD R): R LEG MOTCR CURAENT COMIND, SIGHL 15 SIM. HvE HIE rIJlOR SFFT 18
TURNING, PSPLITUDC OF SINC HAVE PROPORTIONAL T0 COMPYWTED MOTCR CARRENT. 11@vDC MA

iid

® 17
e IR

1T CCURRONT COSvD T): T LEG MOTOR, CURRENT COMBWHD. SRHE IS
SUIED 240 TLELES FRON IR, /4N

GHFL IR DUT SHC HAVE 1S & st

FIN ECRTTOR) : PRIGEFDTILE OUTFUT S1QaL, OUIFUT 1S sl.lt:l:lwc USING SCRIAL TERFUNAL, SR |z|

i3 OUTPJT SIGNL FROCRIPIADLE MONITOR (COreXCTOR PE PIN 3). PNRGG SIQIL, »1@VDC RIYGE. RiD?
1140 AMQTCR VELOIITY QUTPUTI1 VOLTRGE PROPOKTIONYL TO MOTOR SFECD. SAME 16 OUTPUT S1GAL YO
(COAXCTOR PS PIN 2). ANILOG SIGFL, 3)0VOC RANGL . BRU-2C3

050 (GLILLATCRY: TRIFNGLC WAVE FOR l"VH OUTPUT SHITOHING, NOTT: AVALITUDC MY QFNGE RS
FITC& SLED GHAGES, ~ _LOGIC BOARD

R8O TEYSTEH STAIVS OUYPUT) OUTIUT SIGEL TINICATING DRIVE MODULE SYRTUS, +5VIC - IRIVE

HELAL READY, @ vDC = FAWY DCTECTCD. SPE TINING AS OUTAUT SIGNMLS SS0 +/- (CORMECTOR NOTES- A TEST POINT VOLTHGE SQH[.ING:

P1PINS £,2). — s
By- . SIGHR NOTES mi-1@ | Dz | oo <]
L33 (U2/DOY R); R LEG MOTOR GUTPU! COMMAYD BIGAAL. +1SVDC = UPPER R LEG POWCR DOVICE O, =t irsd —
-18vDL - LESYR R LEG PORER LOVICE oM, R 5.8VDC-D¢ PCAK RNTING | 8.52¢ [ e.25¢ | ®.166 VICARG

WD 8); 8 LEG nOTOR OUTAUT COail SIWHL. +1SVDC/-ISVIC. 190G

LT (U 1) T LEG MOTER CUTAUT COmMTeD SIGWL. +15VDC/~15VDC, IRIPEARY)  10.RVDC-DM PEAX RATIIA 1. | e

5 | .03 VOS2
100PEX )|
POTENTIOMETER DESCRIPTION: Rt I I A e
|— =T S = s — BV I0R 0% VD GOS R
Ri07? (VCS urrsu lmu“m THIS POTENTIOMETCR 1S FACTORY ADJLSTCD BUT N31 SEALFD S0 17 _CAN BE mo D 35 DL ATC L3 TAD AOLE AL C vie
£ ROIETED WOTEs The OFFSLI CPri- 50 D MOJUSIED DICIITCLY GIn TIE SATR. TERMINAL, WS YT SCLIG 15ELICIED in

SO TORIALY,

AOUTPUT SIGNALS RBOVE +1@ VDC OR BELOW —1BVOC
ARE CLAMPED TO +10 OR -1@ VOC, RESPECTIVELY.

CHG TITLE BLOCK

" CAD: Poaza
DO_NOT_SCRLE THIS DRANING

o

eq BCH ,mLu:r‘n [I(Al__qnﬂ
C "RELERSED

RCY1IS10C DLSARIPTIO0

Tewr i CLOLD BY pafc [ocs. ST L M T e e Tt
EC 1-18-09 BCH P-22-09 | T -22:+9 r —
7 ULESS TICRNTSE SCIT IR - -
| ouciRicA _
R L DIRAGRAM, DRIVE MORULE,
ki roRs s o Tovvic on TEST POINTS, BRlI-2060
TCTIAE WElAg ety
|n1exs ree ¢ LRr] ;::1‘!,'\";‘% .
P T T Ta-l B o 05, W,
| wmmnensy RELIANCE ROTION CORTIOL 9181-1861
_ o 17 191 1om | SECT P of I

4 1 3 - L 2 T T
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DRIVE MOOULE

S-SERIES AND
F~SERIES MOTORS

|
MOTOR POWER MOTOR POWER

1
TERMINALS | CABLE MATING CONNECTOR CONNECTOR
RED '
R A A - R
5 WHITE / / 5
S (B <
T BLACK yd T
T c
DRICVHEAS%OIDSULE GREEN > > MOTOR CASE
l BGND < D < ]
|

NOTES:

1. D0 NOT INTERCHANGE ANY CONNECTIONS
IN THIS CABLE.

A GROUND CONNECTIONS:
BRU-200 & 102000 - SCREW TERMINAL
BRU-500 & 165000 ~ M6 STUD

A WIRE COLORS SHOWN ARE FOR CABLE
ASSEMBLIES SUPPLIED BY RELIANCE
MOTION CONTROL.

1-5300 AND
1-6600 MOTORS

MOTOR POWER

I —

TERMINAL STRIP
RED A v R
WHITE U ]
BLACK W T

GREEN MOTOR CASE

50625|J1| UPDATE TITLE BLOCK [/0-95-73 |3

19960|BC CHG'D NOTE 2 2-19-92 | BC

> |0

19866|BC RELEASED 11-21-91 | UH

REV| ECO |BY |REVISION DESCRIPTION| DATE CHKR

UNLESS OTHERWISE SPECIFIED  PHAWN BY  DATE DESTGH ENGR DATE

D0 NOT SCALE DRAWING

SJ _11-21-91| JH 11-21-91

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

SCHEM, CABLE, MOTOR POWER

TOLERANCE ON: Confidential Information of[FART NO.

woes - R el

FRACT | ONS 1 £1/64° rairde. - 9101-1140

DECIMALS, xxt.020 | MELIANCE SCALE  [OWG SIZE | SHEET
xxxt.010| ELECTRICEL) 11 A (4 o0f 1
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CLEARANCE HOLES FOR #10
(HS) PRAMTING SCHEWS,
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0,75 W (zrﬂ:
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EoctroCral| |
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82
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el
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ah
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KOS,
1. MUEE 2.00 (90 61 CLEARAKIE ADJYE B BILOW WiY FQR AMR |

2.0 ALLOV 200 GO B) CLOAMSNEE (8 PO 03 (0001 10D CARRLS,

A7

R el

v,

91012154

[ - _(Isiﬁg.ﬂ)
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2.00—+ |=0.50 TNSTALL WIRING AS SHOWN.
. az.n
#10_(19) 150.9 /2\ B F 514 AMG WIRE 15 SUPPLIEO WiTH EXTERNAL SHuT RESISTOR.
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« Fowl {HllnFC\. R,5,T, =
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w0100 PIWIR CORME

o [_INPUT PO

AIRES

HOTOR FOVER Wi N P
HOToR |MA1ING CONNECTOR| RECGHENCED ] OR(VE TERMINAL (5)|  FstR MIBE
" CONTACT SIZE (PGOM “'”‘,E) Ba" ¢ Conpih o1
(GAUCE/ma") | g0t Cpeen sews AL Y RUG/1 San’| AC AUXILIARY POMER

16 AWG/1, 2um’

16 AWG/1 . San

12 AKG/J. Omm’
14 AMG/2. Sne’

REL|ANCE
PART NUMEER| A
iSoee

TERH
BLOCK

[ ———{INPUT (OPTIONAL)

DN-10/PM- 10 14 AWG/2. Son”

L, L?/N(T?g
L, L'uM,
0M-10/PDH-30 LI,L?/N,@

TERMINAL SIRIP
ACCEPTABLE \I)QF RANGE
(GAUGE /nn’ )

22-10 AUE/D_S-GM'
TORQUE ALL TERMINALS
10 17 LB- )N,

On-20/P0ON-20 14 AWG/2, Gant

Z%} FUSED BISCOMNECT
QR CIRCUIY BREARER
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[
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10 114 DRIVE AS POSSILE.

A SUPPLY DISCOMGECTING DEVICE 1S REQUIRED FOR Hl)NIAINHl’.( 8 SAFETY,

L2 ¥R DOUN)
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PS-232C/422 K11 INSTALLATION INSTRUCT | ONS

I. LOOSEN COVER SCREWS AMD SLIDE COVER (E) OFF OF UNIT.
2. FASTEN BOARD (A) 10 BOARD (B) USING (4) SCREWS (L.

3. PLUG B-WIRE HARNESS (D) INTO CONNECTOR PB OF BOARD
AND INTO CORMECTOR P3 OF BOARD (B).
4. INsTALL COVER (E)

MATING CONNECTORS ARE PROVIDED IN THE RS2327 422 KIT FOR CUSTOMER
CONMECTION TO HOST COMPUTCR & AUD|YIONAL BRU-200 DRIVE HODALES.

HOTES,

V. INSTRUCTIONS FOGR CONNECFIONS TO P1 & P2 ARE
SILKSCRECNED ON THE RS-232C/422 ADAPTOR CARD.

i |
o o h ALLEDOEE. g Mk DIAG, INSTALLMION RS-2320/422
FILLETS AND ROLWDS .02 R HAX ORU-200 FAHJ
y TOLERANCE 0Ny ol Tgens iol [nior FART /R

BRU-200 DRIVE MODULE WITH
RG-232C/422 QPTION

RIGHT VIEW
(COVER REMOVED)

% BRY-200 LOGIC BOARD @

]
@ RS-232C/422
BOARD

P3
P2 ]
P

)

™| RELEASED g 2
EC 0 BY |RE VI'wION DI. SCRIPTION|  DATE CHER
WA BT TETE STOT TROT 23
DO NOT géL DPM‘]N&:
DIMENSIONS ARE IR [NDIEG

—LANGLES  s1° P [ (mllmt ﬂﬂ
FRACTIONG. 11 /64" | T9en Frairie, i 5 9101-1330
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= o 0l0| ELECTRIC 152 1 of 1t
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PRO-SERIES KIT TALLATIQN INSTRUCT

1. LOOSEN COVER SCREWS AND SLIDE COVER (H) OFF LNIT,

2. PLUG RIBEON CABLE (&) INIO CONNECTOR P16 OF B0aRD (C)
AND [NTO CONNECTOR P8 OF BOARD (B).

3. FASTEN BOARD (B) 70 B0ARD (T) USING (43 SCREWS (D) AND () LOCK wasHERs (J).

4. PLUG JUMNPER CONMECTOR () IWTO CONNECTOR P2 OF ROARD (T).
5. INSTALL COVER (1)

MATING CONNECTORS .-\RE PROVIDLD N THE PRO-SERILS KIT FOR CU51OHER
CONNECTION TO PRO-SERIES CONTROLLER BOARD CONNECTORS PI F3,

MATENG COMNECTORS ARE PROVIDED W{TH THE BRU-200 FOR CUSTOHER CONNECTION
70 BRU-200 LOGIC BOARD CONNECTORS P4, PS5, PG.

HOTES,

/N Lotk uaswens (3) MRE LSED ON PRO-XS0 § PRO-XSOB ONLY.

BRU-200 DRIVE MDDULE WITH
PRO-GERIES CONTROLLER OPTIQN

FRONT VIfW
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i — =
|

RIGHT S1DF VIEW
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4
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FRACYIONG, 41 /64" | Eaie Frorete, e 3514 g101-1331
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Appendix A -Getting Started With the Tandy 7102 Terminal

APPENDIX A - Getling Started With the Tandy 102 Terminal

The following procedure outiines the steps required to establish BRU-Series drive communications using
the Tandy 102. Refer to the Tandy 102 owners manual for swilch 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 Retun oD
XON L b
XOFF 13
ESC 1B

Other Contrels 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 18,55 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 1o top
left corner)

Other Codes Sent to Terminal By BRU-Series drive

Key Hex Value
Backspace 08
Linefeed 0A
Carriage 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 serial port (P6) to the PC according to the following
pinout:

BRU P& PC (9 Pin) PC (25 Pin)
LD (Y1 SO - » YOO 1 . 40
3 Signal GND ...oooeeoeeeeeoeees 5 GND ooeoeooreeerevereecrenenennn 7 GND
3 (01 AN ER 7 (0 T 2TXD

ZXMTH e erreeenand T BXDH O B *BXD+ orB
BROVH e *TXD+ orB....ooeeeeveven . * TXD+ Or B

* Correct pin numbers depend on RS§-422 hoard 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 ' command; for example, to save the
monochrome 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 emulation may be set to either BRU or ANSI

Press [ESC] 1o establish communication

Press 'ALT H' for the Help screen

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

To exit EC COMM, press "Alt X’

62
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Appendix D - Communication Problems and Possible Cures

APPENDIX D Communication Problems and Possible Cures

No Communications Between BRU and Serial Terminal

1.

Check jumpers P11-13 for the correct communications mode: R$S-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 Ctr-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 communrication, make sure that the correct COM port is selected.

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

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