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introduction

SECTION | - INTRODUCTION

1.1 Purpose

This manual describes the Electro-Craft BRU-Senies brushless servo drives and spindle drives along with
standard Electro-Craft motors recommended for use with the BRU-Series drives. The manual is intended
for use by qualified engineers or technicians directly involved in the installation, operation, and field ievel
maintenanceof 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 multtaxis applications. The drive modules can power S-Series and F-Series permanent
magnet synchronous motors as servo drives or !-Series squirrel cage induction motors as spindle drives.
All drives share a common power supply to achieve the most economical system package. Figure 1-1

shows the standard BRU-500 components.

The BRU-200 is a high performance sinusoidal brushless industrial drive employing a modular package
suited to single or multi-axis applications. The drive modules power S-Series and F-Series permanent

magnet synchronous motors. Figure 1-2 shows the standard BRU-200 components.

For single axis positioning applications, the Electro-Craft PRO-Senes controller cards are available as PRO-

Senes Controller Kits to be integrated into the BRU-Series drive module. This eliminates the need for a
separate controller package.

a
AF

a

l
s
e
h
L
e

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

A brief descnption 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 orspindle drive modules.

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

1.2.2 Drive Modules

The drive modules (DM) provide control and powerfor either S-Series and F-Series permanent magnet

synchronous motors or t-Series squirrel cage induction motors (BRU-500 only). The DMs are available in a
range of current ratings to best complement the vanety of avaiable motors. The DM control circuitry
utilizes a 16 bit microprocessor to provide high performance and a simple serial interface from a host
computer or user programming terminal to the servo drive.

All set-up and tuning is periormed by a personality module (PM} which plugs into the DM. The PM

customizes the DM for each specific motor and encoder type. The standard decimal line count encoders
are factory-installed on the motors.
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A standard RS-232/RS-422 serial interface is used to modify tuning, change limit values, or monitor
variables/status in the BRU-Senes drive modules. Any changes made through the serial interface can
then be stored in the PM. A VT-52 compatible serial terminal is required for the easy-to-use menus.
Refer to Section 5.2.3.4 for user terminal requirements. Alternatively, a multi-drop host mode
communication protocol is aiso 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 I-
Series induction motors are available for use with BRU-Series drives. Each motorincludes an internally
mounted encoder. The BRU-Series also provides the encoder signals for the position controlier to use

for the most economical system. Most motors are available with optional spring-Set brake, optional

shaft oi] seals, and/or optional fanpack. The synchronous motors have a rear shaft available for

mounting optional feedback devices.

1.2.4 Transformers

Multi-tap three phase isclation transformers are avaiiable in a variety of powerratings for line voltage
matching for the BRU-500. A multitap single phase isolation transformeris available for line voltage
matching for the BRU-200.

1.2.5 Auxiliary Power Supply

An auxiliary power supply module (PSM-AU) is available to supply DC power to the logic supplies of

up to four DMsif the PSM is tumed off. The PSM-AUX uses single phase 115 VAC powerasthe input.

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

information on use of the PSM-AUX and the optional PSM-AUxXisolation transformer.

The auxiliary power supply is built into the BRU-200 drive modules as standard equipment. See

drawing 9101-1329 in Section X for additional information.
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SECTIONIl - SPECIFICATIONS

2.1 Drive Module Specifications

 

 

 

 

BRU-500 Model DM-25 DM-50 DM-100 DM-150 DM-150X

Continuous 20 40 50 65 85
Amps[1]

Peak Amps/[1] 25 50 100 150 150

Bus Voltage 125-375 VDC
(325 VDC with 230 VAC input)

Command Signal +10 VDC (13.3k Ohms impedance)

input Range

Ambient Temp. 32°-122°F (0°-50°C)

Weight 24.2 tbs (11.0 kg)

BRU-200 Model DM-10 DM-20 DM-30

Continuous 5 10 15

Amps[1]

Peak Amps [1] 10 20 30

Input Volts 100-240 VAC RMS (Single Phase)

Internal DC 141-340 VDC

Bus 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

[2]

Ambient Temp. 32°-122°F (0°-50°C)

Weight 15 lbs (6.8 kg}

f1] peak vaiue of sine wave per phase

[2] DM-30 has provision for optional external shunt resistor that provides 200 W continuous and
6000 W peak shunt power. See drawing 9101-1328 in Section X for additional details.
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2.2 Power Supply Module Specifications (BRU-500 Only)

BRU-500 Model PSM-50 PSM-125

input Volts 88-265 VAC RMS(Three Phase)

Output Volts 125-375 VDC

(325 VDC with 230 VAC Input)

Continuous Amps (DC} 50 100

Peak Amps (DC) 150 450

Continuous 600 W 1200 W
Shunt Power

Peak Shunt Power 20 kW 40 kW

Ambient Temp. 32° -122° F (0° -50° C)

Weight 26.2 Ibs (11-9 kg)
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2.3 S-Series Motor Specifications (TENV) [5]
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ikg-m2) .o00008 19. co0028/0.00003 6.00008 0.00025/9.09046/0.00068| 0.0023 0.0024 0.0034 0.0063 0.0094

saesoo — _ oe25 om-25 om-25 o50 ce-So ne-SO Oe-s00| OM-450 OM-4100 OM~250

pa-200 ov10 on-ao oxic ow-20 ceo o30 oso] — _ _ __ __           
 

[1]

(2)

[3]

[4]

[5]

maximum continuous operating speed

peak amps of per phase sine wave

peak volts of line to jine sine wave

phase to phase

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

 

| Nedet F4030 F-4050 F-4075 F-S100 F-sz00 F-£300
Statis
(tb- I?
C= as 69 93 13.0 19.8 27.8

 

at 61 a2 a5 i7S 245

 

 
 

@m
Kt 4.8 4.8 6.5 6.3 6.2 6.5

 

 

 

(iva
Clea) 0.54 0.54 0.79 o.71 0.70 6.79

ke ™) gg 5S ag & gs agO/irpa)
a)

cote 224 0-69 | 0,98 0.st 0.28 0.18

L #
cdo se 33 34 3a 1? oat
 J
(lb-inea*?|| 0.009 0.019 0.029 0.057 0.095 O.144

tkg-m 27 0.001 0.00z7 0.0032 0.0084 0.0107 0.0162
 

          
 

{1] maximum continuous operating speed

[2] peak amps of per phase sine wave

[3] peak volts ofline to line sine wave

[4] phase to phase

[5] totally enclosed nonventilated

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

Specifications

 

 
 

 

       

i RotorCont. 30 Min. Base Max. . . .
Model

|

Power

|

Rating

|

Speed Speed Inerta teign t rardule
kW/HP kW/HP RPM RPM goert2| Ke7tbs

Lb-in

I-5300 0.031/TeA0,, 5°5/7-4 7.8710.0] 1500

|

6000

}

‘ogg

|

70/154

|

DH-100

I1-6690 0.073/Teag,, 1714-7

|

18720

|

1800 sooo

|

Oe"

|

108/238

|

DM-150x  
 

(1} totally enclosed air over (TEAO)
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Specifications

2.6 Encoder Specifications

Motor Type I-Series S-Series F-Series

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

Supply 5 ¥DC 5 VDC (190mA DC max} 5 VDC (245mA DC max)

Line Driver 26L531 26LS31

[1} standard line count

CAUTION

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

2.7 Transformer Specifications

BRU-500

-Rating (kVA) 3.0 6.0 12.0 18.0

Input 208/230/240/380/460/480 VAC RMS (Three Phase)

Output 115/230 VAC RMS(Three Phase)

Ambient Temp. 32° -122° F (0° -50° C}

Weight 86 ibs 135 Ibs 200 Ibs 325 Ibs

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

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

BRU-200

Rating(kVA) 3.0

Input 220/230/240/440/460/480 VAC RMS (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.
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2.8 Maximum Power Losses

Model

DM-10

DM-20

DM-30

3 KVA Transformer (1 Phase)

DM-25

DM-50

DM-100

DM-150

DM-150X

PSM-50

PSM-125

3 kVA transformer (3 Phase}

6 kVA transformer(3 Phase)

12 kVA transformer (3 Phase)

18 kVA transformer (3 Phase)

specifications

Maximum Watts Loss

50 + dissipative shunt

100 + dissipative shunt

150 +dissipativeshunt

350

120

180

275

300

110 + dissipative shunt

240 + dissipative shunt

350

600

950

1200

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

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

T = 4.08*(Q/A) + 1.1

where T is the temperature difference betweeninside air and outside ambient (° F), Q is heat generated in
enclosure (watts), and A is enclosure surface area (Ft). The exterior surface ofall six sides of an enclosure
is calculated as:

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

where d (depth), w (width), and h (height) are in inches.
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installation

SECTIONIll - INSTALLATION

3.1 Mounting the Power Supply and Drive Modules

The BRU-500 power supply and drive modules and BRU-200 drive modules are designed for simple

installation on a flat surface such as the back wall or plate of an enclosure. The environmentin the

enclosure must be clean andfree ofoil mist, coolant mist, conductive particles, and corrosive chemicais.
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 andair flow.

3.2 Power Wiring

3.2.1 BRU-500 Power Wiring

WARNING

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

EACH TIME POWER IS REMOVED BEFORE WORKING ON
EQUIPMENT.

Drawing 9101-0411 illustrates the only required power wiring for a typical four axis installation. The

phasing of the three phase input L1, L2, and L3 to the power supply module is arbitrary, but the DC bus +

and - polarities must be connected as shown. Also, the phasing of the three phase drive module outputs

R, S, and T must conform to the motor R, S, and T leads for proper operation. Connect the earth ground
as shownto insure a safe and proper installation.

The DC bus connection wires (substitution not permitted) are provided with each drive module.

Selection of transformer, line fuses, and wire gauges is covered in drawing 9101-0411. The optional
auxiliary power supply wiring is covered in drawing 9101-0134.
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Installation

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 powerwiring for a typical installation. The phasing of the
three phase drive module outputs R, S, and T must conform to the motor R, S, and T leads for proper

operation. Connect the earth ground as shownto insure a safe and proper installation.

The AC-AUX auxiliary power input is used if DM logic power must stay on when the motor supply is

tumed off. Absolute positioning with PRO-Series controller kits is one example where this would be
used. Another example would be maintaining DM logic power so that the DM serial interface could be
used for trouble-shooting and diagnostics. The auxiliary AC input must be isolated or be the same phase

as the main AC powerto the drive module or damage can result. if multiple BRU-200 drive modules are

used, and AC poweris 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, evenif the auxiliary AC sourceis isolated. See drawing 9101-
1329 for additional information and examples showing use of the AC-AUX powerinput.

Selection of transformer, liné fuses, and wire gaugesis covered in drawing 9161-1329,

3.3 Motor Mounting and Wiring

Motoroutline drawings for the S-Series, F-Series, and !-Series motors are shown in drawings 9101-0129,

9101-0332, and 9101-0130 respectively.

Some motor mounting considerations are as follows:

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

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

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

Motor connections are shownin Figure 3-1, Figure 3-2, and Figure 3-3.

3.4 External Shunt Mounting and Wiring (BRU-200 Option Only)

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

Drawing 9101-1328 shows the Extemai Shunt Resistor dimensions and connection diagram. Note that
the jumper betweenpins 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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A

MOTOR ENCODER CONNECTOR

 

MOTOR POWER CONNECTOR

 

At

 

 

 

$-3000

 

 
§-4000, 5-6000, 5-8000

 

 

MOTOR GRAKE CONNECTOR (OPTIGAD
 

PIN SIGNAL
 

A SRY 
  6  me) AN
 

NOTES»

JN M53106F REL TANCE

CONNECTOR PART NUMBERS
 

 

 

 

    

' MOTOR CONNECTORS MOTOR MATING CONNECTORS AN
TEM

aS TYPE MS TYPE RELIANCE PART NO.

ENCODER
COMMECTOR MSGI O2R20-29° M53106F20-285 9101-0a29

ALL S-SERIES MOTORS

@ toneCONNECTOR
S-2000, 5-3000 HSSIO2R1a—4P MS3106F16-45 9107-0325
54000 HS3102R20—4P NS3106F 20-45 9101-0326
5-6000 HS310¢R24-Z2P NSS 06F24-Z25 9101-0327
5~8000 NS3102R32-17P HS3T 22-175 9101-0328

@ BSCONNECTOR M531 02R125-3P 4531 06F125-35 9101-0330
ALL S-SERIES HOTORS|   
 

TYPE MOTOR MATING CONNECTORS ARE AVAILASLE FROM RELIANCE MOTION CONTROL BY ORDERING THE
PART NUMBER LISTED. THESE CONNECTORS ARE STRAIGHT CASLE EXIT TYPE, AND HAYE A CABLE

CLAMP TYPE CONNECTOR SACK SHELL.

AX GRAKE, SEE FIGURE 5-2 FOR BRAKE VOLTAGE. THE DC BRAKE VOLTAGE MAY BE APPLIED EITHER POLARITY.
ee POWER SUPPLY IS NOT AVAILABLE FROM THE BRU-SERIES DRIVE.

SHAFT ROTATION, THE MOTOR SHAFT ROTATES CW VIEWING DIRECTION “A” SHOWN, WHEN A POSITIVE VOLTAGE
1S APPLIED AT DRIVE HOOULE CONNECTOR P1, PIN 4 CVCS+) WITH RESPECT TO PIN 3 (¥CS-).

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

BRAKE POWER MUST SE PROVIDED  
 

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

MOTOR POWER CONNECTOR

A

 

A

 

 

F-SERIES MOTORS

 

  
MOTOR BRAKE CONNECTOR (OPTION)

 

 

  
 

PIN SIGNAL
a_|d ZN

CONNECTOR PART NUMBERS

MOTOR CONNECTORS KOTOR MATING CONNECTORS JN
ITEM

KS TYPE MS TYPE RELIANCE PART NO.

ENCODER
CONNECTOR 453102R20-29P HS3106F20-295 9101-0329

ALL F-SERIES MOTORS

@ ConeCONNECTOR
F-4000 4S3102R20-4P MS3105F20-a5 9101-0326
F-6000 wS3402R24~-22P WSS06F24-225 9404-0327

@ BRECONNECTOR 453 102R425-3" MS3106F125-35 9404-0330
ALL F-SERTES MOTORS

NOTES:

MS3!05F TYPE MOTOR MATING CONNECTORS ARE AVAILABLE FROM RELIANCE MOTION CONTROL BY ORDERING THE
RELTANCE PART NUMBER LISTED. THESE CONNECTORS ARE STRAIGHT CABLE EXIT TYPE, AND HAVE A CABLE

 

 

 

 

       
 

CLAMP TYPE CONNECTOA BACK SHELL,

BRAKE: SEE FIGURE 9-2 FOR BRAKE VOLTAGE. THE DC BRAKE VOLTAGE MAY BE APPLIED EITHER POLARITY.
{THE BRAKE POWER SUPPLY IS NOT AVAILABLE FROM THE SAU-SERIES DRIVE. BRAKE POWER MUST BE PROVIDED
8Y THE USER.)

SHAFT ROTAION THE MOTOR SHAFT AGTATES CH VIEWING DIRECTION “A* SHOWN, WHEN A POSITIVE VOLTAGE IS
PIN 4 {VCS+) WITH AESPECT TO PIN 3 {VCS-),

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

APPLIED AT DRIVE MODULE CONNECTOR P4,  
 

Figure 3-2 F-Series Motor Connections
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14

 

 

MOTOA POWER TERMINAL STRIP

 

MOTOR ENCODER CONNECTOR

 

 

I-5300, I-6&00 MOTORS

1 1/2 INCH NPT  
TERMINAL BAX

 

s
A

TERMINAL BOX LAYOUT (TOP VIEW)
 

FAN POWER TERMINAL STAIP

   

NOTES:

Bi Fan powcr /\,

!

1 1/2 ma set

(
or 1-5399 —b——WS THREAD Fi

M/42,5mm MAX LUG DIA
M6 THREAD FOR [-6600
W/i7am MAX LUG DIA

BE

 

   De
Hi

c
fA \

\ THREAD O14 W/Gem MAX LUG OTA

G@) ENCODER CONNECTOR PART NUMBERS
 

MOTOR ENCODER CONNECTOR OTOR ENCODER MATING CONNECTOR /4\,
 

CONNECTOR TYPE CONNECTOR TYPE RELIANCE PAAT WO.
 

  
ANP 1-480438-0

CONNECTOR AND AMP 9101-0351
60617-5 CRIMP PIN

CONTACTS   
 

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

FAN POWER REGUIREMENT: 230 VAC RMS, 50/60 Hz, 1.0/0.B5 AMPS AC RMS, (THE FAN POWER SUPPLY IS NOT
AVAILABLE FROM THE DRIVE. FAN POWER MUST BE PROVIDED BY THE USER.)

SHAFT ROTATION. THE MOTOR SHAFT ROTATES CW VIEWING DIRECTION “A" SHOWN. FOR A POSITIVE COMMAND.

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

 

Figure 3-3 |-Series Motor Connections
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Interface Circuitry

SECTIONIV - 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

PG (Serial)... sesscssssessesesssnesnenersssernees

PS (Monitor)...eeeeeeeccecseceeereeseeereeees

P4 (EncoderIn)2...eeeceeeeeereeeeeeee

PS (Encoder Out)...ccccee

Pin # Signal Name

Teese .. 5 VIG
eeShield
5... ...ROV-
A nacceseceseevsessscunsesnessnens RCV+ (RS-422 Only)
Biee .. Gommon

Da oeesscecnvesseesssneeetsssseneesXMT+ (RS-422 Only)
Voveeeecccceccececerceesceavees XMT-

beeen eeeee denteeee

- 15 VDC (Notfor external use)

seen. +15 VDC (Not for external use}
.... Shield
Common

.External Gurrent Limit Input
..-.---Programmable Monitor Output

... MVO (Motor Velocity Output)
MCGO (Motor Current Output)

V4ececsstsceceeseceeeceeaees TS - (Motor thermal switch}
13... ...TS+ (Motor thermal switch)
V2 oo eecccceseesnesessenecseacee Common
Voneeceeececeseceeneeeresenes +5 VDC

10... .... Shield

Qaevecccssecsencaserseececssennees ABS (Absolute Encoder)
Bo ccccceccssecseeetseseseseneees |-
TV cenesepeseensnaceecsseennsssuees [+

6... eB -
5... B+

Givecccceccececssarseescsenenses A-
Dicceccssssstessnsccesessesnee eae A+

2B vecceccenenssceasseveeceenreces Common

1... .. +5 VDC

Fvvcscecescucceesreessecarersenees Shield
6... veel
5... seseveeeell +

4... BS -
iB+

2 veoneee AAT
weAt
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interface Circuitry

 

Connector Pin # Signal Name

PQ (I/O).eccecseescteeesessserecssscseseseaeaveeees TO ceccceecessensneeeeceenees +24 VDC
9... ..OUF- (Drive running)
BoocecceccgesceeceeeeeeseeceesOUT+
Fcacescssnsssescesenteectecseeneas +24 VDC Common

Gon eeceeseeseceseceneecsesenseces RST- (Reset)
Bo eeccecscetesesetsssnceesssteeeee RST +
4... ..RAC- (Reverse amplifier clamp)

Boece ccccceecesteeteeeeeteeees RAC +
Do eecceecssteesseeseceeeteeeeentee FAC- (Forward amplifier clamp}
TV ccecescseceeseseceeeeeeesserenees FAC+

PP (Comtromery oececeetc ccnseseeeneneese Denes ...Shield

Bo eeeesceeesecseeetenecetenteeee +24 VDC
Fase $50 - (Drive ready to run)

Bones cersessecessesseneessseseress $SO+
B ecerecsnscssansverssnscenesensers +24 VDC Common
Av ecssessseeceeaceaaeeeeeenesersVCS+ (Velocity commandsignal}

BeecssssressecverescaearsseeeteresVCS -
2.. .. Enable -

P7

1 oscusnnnnnnenneanneeEN@ble-+

Internal 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 Siqnal Type Specification

Serial Link...PE oe. cssesceeseceesetnereeeee INPUE/os.eeeteeeneee Refer to Section X
Output drawing 9101-0136

915 VDC.eectPBBccceccsceseseeeeneeeee Output...NOTFOR EXTERNAL
+15 VDC...ceceP5-7 USE

ShieldweesPBBoccacesee ete eee Shield...eects Connected to chassis ground
intemal to DM.

Common...P5-5 oecst sceteeeeeeee: COMMON,......00eceeee- COMMON return for PS inputs
and outputs. Connected to

chassis ground internal to
DM.

External Current .....P5-4.00...ccsessscecsesnsenes INPUt.....eer eererereee O-90 VDC voltage proportional to
Limit Zero to peak current of DM.

However, current limit cannot

be made higher than limit
value in PM, only lower.
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Interface Circuitry
 

Signal and Connector Signal Type

Programmiable........ PHHB noeseseseecsesecseeees OULDUT.0.
Monitor

MYO... eecsssesecreseaess PB? oeeeeeeceeeeeeeeeeeeeees OUTPUT...eeeeecceeeee ees

MOCO.eecctctcccesees PBT aeccsssseceseeeseeeeeee Output

*EncoderIn............ PA oo cccestecsseeeccnseneees INPUt....eeeeceeseeeeeseeeeeeee

Encoder Out........... PS oi eessessssssecessenserereeeOUTPUT...

+ 24 VDC...P2-10oes eseserseneeeees OUtpUt.....eee

Specification

+ 0-10 VDC signal
representing the output

variable whichis selected
using the serial terminal.
See Monitor Information in

Section 5.2.3.2.2.

MotorVelocity Output: + 16
VDCsignal proportional to
motor speed. Voltage scaling

changes and is the same as
the adjustable VCS input
scaling selected using the
serial terminal.

.. Motor Current Output: + 10
VDC signal proportional to
motor current. 10 VDC = DM
peak current rating (Example:

for DM 20, 10 VDC at MCO = 20
Amps motor current). Output
signal is same as logic board
test point Imag, and serial
terminal monitor output
variable | Torq. Signal is +

for current applied to drive the
motor shaft clockwise facing

drive end of motor.

Powersupply and signal

connections for motor

absolute encader, incremental
encoder and thermostat. All

P4 connections to motor are

required. See drawing 9101-0140.

A+,A-, B+, B-, 1+, I-

incremental encodersignals

from the motor are passed
thru unbuffered for use by

position controller. Signals
are TIL compatible. Signal
A+ leads signal B+ for
clockwise motor shaft rotation
facing drive end of motor.

26+ 2 VDC supply available
for externa! use. 0.5 Amp

max. output (from P2-10 and
P1-8 combined).
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interface Circuitry

Siqnal and Connector Signal Type

OUT + vecceecceccssnesceseee PRB as cseccveerteesescesneeees OULPULLs cccscescesseseesseese
OUT- occcccseereee P2-9

+24 VDC Com.......P2-7occeentaeees COMMON.cessececcereceeeeeee

RSTHocceceeeeP26

BRACoo ccccccecceeecnreePF coserecencessereececersees IIPUD ceccscseeessresseeessneen
PWRAG + occ cceecesstere P2-3

el|OeP2-2..cssssasssssersceceecoees INPUT. oe ccccecceceececeeseeeteres
FAC H ceceP2-1

Shieldoo...PYRGoeceseseeecerreeceees SIMONeceeesee seeraees

#24VDC.eeePAB vo cceccssssessssesserevsecs OURDUBLosecceeeecteeeens

SSO $oesPUBeeeeeerereeereeeeee: QUEPULeeeeee
SSO-~ eecescescereeP EEF

Specification

. Normally open relay contacts

that close when the DM is
enabled at input pins Pi-1,
P1-2. The relay opens when

the DM is inhibited. Contact
rating is 0.3 Amps maximum at
24 VDC.

Commonretum for +24 VDC
supply. +24 VDC Com is
floating and not connected to
chassis groundinternal to
DM. May be connected to
chassis ground of external
equipment.

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

Reverse Amplifier Clamp:

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

Forward Amplifier Clamp:
Connecting these pins allows
motion in the forward direction (CW
motor shaft rotation facing drive

end of motor).

Connected to chassis ground
internal to DM.

26+ 2 VDC supply available
for external use. 0.5 Amp

max. output (from P2-10 and
Pi-8 combined).

Normally openrelay that

closes when the DM is ready to run.
The relay opensif there is a DM
fault. Contact rating is 0.3 Amps
maximum at 24 VDC.
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Signal and Connector Signal Type

+24VDC Gom.........P15 ooo ceccssenceeneeeee COMMONuu.eeeereees

PVCS$eectsP14ccceeeeeeceeeee INPUT... seeseeeeeesseeeseeseees
PVCSeceeetcsetreeeP1-3

*Ernable +2.PVA cece ceeeee eee nteeeeeees IPUteects
*Enable.......0.......--P1-2

Interface Circuitry

Specification

Commonretum 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.

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

* Denotes minimum required connections for DM operation without the PRO-Senes controller option.
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lnterface Circuitry

4.3 Power Supply Module Interface Connector (BRU-500 Only)

Connector Pin # Signal

P1 Vo neeseseerereavestereneeranaeeStatus-
Dea cececcstsesessesecsteveneaess Status +

Bo seeeeteteteeeeeseteeeeeee PSM Enable-
Wa eecccsesesecteeenseneteeeanenes PSM Enable+

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

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

Signal and Connector Signal Type Specification

Status+ oo.PTH2eeeeeteeeeeeeees 0)6)!-Nommally open relay
Status-..PTA -24 VDC 0.4 A

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

Enable + ............00PAsceceeeectsseeee Input(1].......eee -Opto-coupler input
Enable-............00.P1-3 -1.5k Ohms

-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 jumperin the enable input activated position, the PSM is enabled if the opto-coupler is turned on.
With the opto-coupler off, the PSM DC bus is tumed off and the dissipative shunt is tured 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 TOA ZERO VOLT CONDITION. Thisis to allow time for the DMs to power-up and

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

With the jumper in the enable input deactivated position, the enable input has no effect on the PSM

operation and the PSM activates itself when three phase voltage in the proper voltage range is connected
to the input Jumper W1 is in the enable input deactivated position when shipped from Reliance Motion

Control.
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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 POWERIS
REMOVED BEFORE WORKING ON THIS EQUIPMENT.

1.) Measure voltages at L1, L2, and L3 phase to phaseto insure incoming poweris off. Also observe
that green LEDis off. Remove PSM cover.

2.) Disconnect all three phase input wires attached to L1, L2, and L3. Arrange input wires to safe

position for testing of incoming voltagelevels.

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

4) lf incoming poweris the correct voltage then tum poweroff 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. [nstail the PSM cover, then turn on incoming power, Verify that DC bus
voltage is in the proper range. Observe that the PSM green LED is on and that all three red LEDs
are off. Check that the PSM fans are operating.

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

7.) Remove PSM cover. Reconnect the DC bus wires to the PSM studs marked + and - insuring that

proper polarity is maintained. Install the PSM cover.

8.) With incoming powerstill off, remove all DM covers. Disconnect ail motor ieads from the DM

terminals marked R, S, and T. Verify with an ohmmeter that an opencircuit exists between R, S,
and T terminals of each OM and earth ground.

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

10.) Apply incoming power with ail DMsinhibited 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 arid 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 observethat all module LEDs turn off within one second. Measure
DC bus to insure voltage is below 15 VDC.

lt is safest to disconnect the motor(s) from the mechanical load(s) wheninitially checking out the
system. ff 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. Instati 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 currentlimit (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 cf each motor shaft as viewed facing the motor drive end. If motor
does not turn CW then checkthat motor power wires and encoder wires are connected to the DM
properly.

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

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

5.1.2 Initial Start-Up Procedure (BRU-200)

1)

2.)

3.)

4)

2.)

WARNING

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

REMOVED!

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

Observe that green LEDisoff.

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

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

If incoming poweris the correct voltage then tum power off and reconnect the wires to terminals
L1, L2/N (and terminalis L1 AUX, L2/N AUX,if used).

With incoming powerstill off, disconnect motor leads from DM terminals R, S, and T. Verify with
an ohmmeter4hat the resistance-between DM terminals R to GND, 3 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 jumperlocations). Connectall interface cables to the DM.

7.) Apply incoming powerwith the DM inhibited and observe the DM LEDs. The green LED should turn
on and remain on while the three red LEDs should turn on for about 1 second and then turn off and
remain off. Check that the DM 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 P6. - Monitor position feedback and observe that
position increases positively when the motor shaft is rotated CW as viewed facing the motor drive
end (refer to Section 5.2.3 for serial terminal operation).

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

10.) It is safest to disconnect the motor({s) from the mechanical load(s} wheninitially checking out the

system. If this is not possible, then take adequate precautions in the eventof a fault.

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 powerup diagnostics as indicated by module LEDs.

12.) Using the serial terminal or a BRU-Series control station, set a iow 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 shou'd be saved in the personality module (see Section 5.2.3.2.3).

5.2 Adjustments

§.2.1 Power Supply Module Adjustments (BRU-500 Only)

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

The PSM has one jumper, Wi, that is used to activate or deactivate the use of an external PSM enable
input. The jumperlocation and description are shown in Figure 5-1. The PSM is factory configured with
the external enable input deactivated. This means that the PSM will supply the DC busif appropriate input
voltages are connected to the PSM input and an external enable input will have no effect on the PSM

operation. See Section 4.4 for more information concerning use of jumper W1.

5.2.2 Drive Module Adjustments

There are no DM potentiometers to adjust and in most situations the PM (Personality Module) providesall
the necessary pre-adjustments so that absolutely no adjustments are required. Refer to Section 9.3 which

explains the PM model number and Section 5.4 which covers PM installation. There ts afso an “automatic
tuning” feature which allows the user to set up the BRU-Series system on the machine and haveit tune
itself. Refer to Section 5.3.1 for information and conditionsfor using the automatic tuning feature.

A serial interlace is provided to change modes, modify tuning, change limit values, monitor certain

variables/status, or obtain more diagnostics information than provided by the LEDs. Refer to Section
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5.2.3 for information on using the serial interface, Refer to Section 5.3 for information on tuning the
servo drive. ,

The wide input voltage range of 125-375 VDC for the BRU-500 and 100-240 VAC for the BRU-200is
adjusted for automatically 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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ENABLE -. SEE SECTION 4.4 FOR SIGNAL

SPECIFICATION AND DETAILS OF OPERATION

BEFORE USING POSITION A.

 

 
SHORTING JUMPER ACROSS EXTERNAL ENABLE INPUT IS DE-ACTIVATED.

BOTTOM 2 PINS (POSITION 8) POWER SUPPLY MODULE IS ENABLED WHENEVER

(STANDARD SETTING) INPUT POWER IS APPLIED AND NO POWER
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DETECTED.   
 

Figure 5-1 PSM Jumper Locations
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Figure 5-2 DM Jumper and Personality Module Locations
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5.2.3 Serial Interface Operation

5.2.3.1 User Terminal Requirements

The BRU-Series serial interface is factory configured for RS-232 compatibility, but RS-422 operation is
possible by making jumper changes. Refer to Figure 5-2 for jurnper locations and configurations. The
BRU-Series serial interface is designed to work with the Tandy 162 computer, but should interface to VT-52
compatible terminals withat teast-an eight line 40 character display. The terminal should be set for full

duplex,8 bit words, rio parity, 1 stop bit, with XON/XOFF (software handshake) enabled. Refer to drawing
9101-0136 for serial interface connection details. Appendix Ais 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 trom the BRU-Series drive and the user terminal. Appendix C is a step-by-step guide on

using an IBM PC terminal and Appendix D covers common communication problems and possible cures.

The default baud rate is stored in the PM (personality module) and is set by the factory to 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 module tum on, press <Enter> immediately. The Help page should then be displayed on the user
terminal as shown in Figure 5-3. The default baud rate may be changed to the baud rate calculated during

the autobaud function by tuming to the status page by pressing <ESC> and then pressing <S> to save

parameters (refer to Section 5.2.3.2.3).

5.2.3.2 Operating 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 pararneters for optimal performance. There are four modes of operation:
velocity, torque, tune and auto-tune mode. Each of these modes has a Status and Setup page.

5.2.3.2.1 Help Page

If the user terminal is plugged into DM connector P6 when poweris applied to the BRU-Series drive, a help
message will appear on the termina! screen when power up diagnostics and autobaud have been
completed (see Figure 5.3). Thé Help page shows the software part number (9101-1095-XXX, where XXX
refers to the software release number), the personality module identification, and a brief description of how

to use the terminal. If the power up diagnostic tests fail, the BRU-Series drive automatically tums to the
STATUS page which displays a description of the error (refer to Section 5.2.3.2.2).

From the Help page, you can press the <ESC> key to enter the Status page or press the <P> key to turn
to the Setup page. After pressing the <ESC> or <P> key to tum 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 PMO20B54030PH-O -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

9101~-1095-010

L-sortware RELEASE LEVEL

PART NUMBER ASSIGNED TQ SOFTWARE 

PERSONALITY MODULE IDENTIFICATION EXAMPLE

PM025A54030PH-0-002

__PERSONALITY MODULE RELEASE LEVEL
(LAST 3 DIGITS OF PERSONALITY MODULE PART NUMBER?

PERSONALITY MODULE MODEL NUMBER
CREFER 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.

 

 

STATUS
FEEWIEY ELectro-Cratty
 

Brushless Drive
a Copyright 1991

MON-I Torg Press <P> to page

WldeAA Press <ESC> to refresh.

Figure 5-5 Serial Terminal STATUS PAGE

 
 

     

 

 

 

     
EME
ee *EXCESSIVE CURRENT ERRORx
ae PROBLEM: Average current re-

quired exceeds rated current.
ee PROBABLE CAUSES: Excessive
ce_ motor Load; Encoder or

MON-I Torg motor connection problem.
WYHEEEEEIGZL,_,. REMEDY: Chk causes, repair

    
 

Figure 5-6 Seria] Terminal STATUS PAGEAfter 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 areasin Figure 5-5) are continuously updated by

the drive module.

The status information available is as follows:

Line 1 - displays ‘Enabled’if the drive is enabled. Otherwise, ‘Disabled’ is displayed.

Line 2 - displays the mode of operation. “Vel Mode’Is displayed if in velocity mode, Trq
Mode’if in torque mode, Tun Mode’if in tune mode and ’A-T Made’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 ’I Limit’ message wheneverthe drive enters current limit.

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

Line 5 - displays the ’Error' message whenanerror has been detected.

Monitor Information

The monitor information helps in setup and provides a powerful diagnostics tool. The monitor information

is selected on the Setup page by changing the monitor variable and is displayed on twolines in the lower
left corner of the Status page. The upperline 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:

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

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

| 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 YCS command input in units of RPM for velocity
mode and AMPS for torque mode. In the tune modes, command will be 0, since the
commandis internally generated.

Posn - Displays the relative motor position in units of ROT or rotations. Posn value will
increase for clockwise rotation of the motor shaft, viewed facing the motor drive end. It
will decrease for counter-clockwise rotation. For one complete rotation of the motor shaft,

the display should indicate a change of one rotation. Note that the display does not show
negative rotations, but will change from 0.0 to some farge positive number. This occurs
due to rollover of the position counter, but after this occurs, continuing to rotate the motor
counter-clockwise will cause Posn to decrease.

J Limit - Displays the present value of the currentlimit. 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 currentlimit is set to the lower of the two values.

 

30 BRU-200/8RU-500 Brushless Drives Instruction Manual



Start-Up andAdjustments

CopyrightNotice
At the upper right area of the Status page is the copyright notice. [f an error occurs, the copyright notice is

replaced with the fault information described below.

Fault Information

While the BRU-Senes drive is powering up, diagnostic checks are run to check for proper operation of the
drive. Also, while the BRU-Series drive is operating, the drive is monitored for fault conditions. If a fault
occurs at either time, then the drive is disabled, the red LEDs display the fault code, and a fault messageis

displayed in the upperright side of the Status page. The fault message includes a description of the fault,
some probable causesfor 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 twolines whichlist 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 fast 2 lines provide information about the variable the

cursoris beside, The only cursor movementavailable is up or down. To movethe 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 list of the codes used by the BRU-Series drives.

 

 

Scale 399.9 RPM/V|P GAIN 100
OF Fset 0. 0000 V | I GAIN 20
Peak | 24.8 AMP | D GAIN O
Overspeed 4599 RPM Model): Velocity

Filter BW 300 Hz! Monitor-I Torq
U-Cursor Up, <ENTER>-Cursor Down

P-Next Page, R-Reset Setup, S-Save Setup  
 

Figure 5-7 Serial Terminal SETUP PAGE(Velocity Mode)
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Scale 2.49 AMP/Y|
Offset 0,0000 V |
Peak | 24.8 AMP |
Overspeed 4599 RPM Mode 2): Torque
Filter BW 300 Hz | Monitor-I Tora
U-Cursor Up, <ENTER>-Cursor Down
P-Next Page, R-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| I GAIN 20
Peak | 24.8 AMP) D GAIN 0
Overspeed 4599 RPM Mode(3): Tune

Filter BW 300 Hz | Monitor-I Torg

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

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

 

 

Dist 1.0 REV|P GAIN 100
Max Vel 3000 RPM| I GAIN 20
Step | 8.3 AMP) D GAIN 0
Overspeed 4599 RPM Mode(4): Auto Tune
Filter BW 300 Hz | Moni tor-I Tora

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

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

The variables are stored in the PM (Personality Module) whichis either a nonvolatile RAM or an EEPROM.
When new data is entered, the datais NOT STORED UNTIL THE <S> KEY IS PRESSED. Thus you can
adjust the tuning until satisfied and then save the variables. If not satisfied with the new values, then the
previous values can be restored by resetting the drive as fong as the <S> key was not pressed. A write
protect jumper is available to prevent the variables from being altered. Make sure the write protect
jumper is in the non-write-protect position before powering up the drive if it is going to be tuned
(refer to Figure 5-2.). Underno circumstance,shouldthe 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 <Enrter> keys to the location
immediately to the left of the variable to be changed and then enter the new value. As the data is being

entered, the present data for that variable will be erased off the screen and the new data will be displayed
as it is being entered. Press <Enter> to complete the data entry. While entering data for a variable,if you
wish to restore the previous value, press the <ESC> key to ignore the present value and restore the
previous value.

Available commands

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

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

previous data if presently changing a variable.

<P> - Tum to the Status Page.

<R> - Reset personality tuning back to the factory settings.

<§> - Save present tuning into the personality.

<U>,up arrow (on Tandy 102} - Move the cursorup.

<ENTER>,dn arrow (on Tandy 102) - Move the cursor down.

<Q> to <9>,<.> - Data entry.

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

<>>,right arrow (on Tandy 102) - increase the value of the variable. Active only for

Offset’, ’P GAIN’, | GAIN’, and 'D GAIN’.

User selected variables

Tuning variables for the BRU-Series drive may be modified through the user terminal. The setup screen for

each of the four modesis 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 CHANGEIN
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 andis used to scale the motor speed for a given voltage at the VCS input. The full
scale, voltage input at VCS is 10 V. Normally the scaling should be set for full scale
RPM/16 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 modwe peak current/10.

Period - (tune mode} The Period variable is used with Step Vel in tune modeto define the

output of the internal square-wave function generator. Period refers to the length of time in
seconds required to complete one square-wave cycle. Note that the function begins as
soon as the drive is enabled, and that the motion of the motor will be centered around the
motor position when the drive is enabled.

Dist - (auto-tune mode) The Dist variable is used to define the working distance that the

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

Offset - (velocity and torque mode) For velocity and torque modes, the Offset variable is
used to removeoffsets from the user input at VOCS. This variableis in units of volts and can
be a positive or negative value. NOTE: Offset can also be adjusted by potentiometer

R107 (BRU-200) or RI06B (BRU-500). Refer to Drawing 9101-0139 and 9101-1061.

Step Vel - (tune mode) Tune mode disconnects the VCS input from the velocity regulator

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

Max Vel - (auto-tune mode) The Max Vel variable is used to set the maximum speed of the
servo motor during auto-tune. If the Dist variable is set to 0 in order to achieve
unidirectional motion, the sign of Max Vel determines the direction of rotation. Max Velis

entered in units of RPM. Refer to Section 5.3.1 for information on auto-tune mode.

Peak| - (all modes except auto-tune) The Peak | variable is the peak cusrent fimit in Amps.
It can be over-ndden 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 motorwill be Step | until auto-tune is
completed.
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Overspeed - (all modes) The Overspeed variable is the overspeed trip point in RPM.
Exceeding this speed will result in a fault.

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

cause excessive noise (rattling sound) in the motor when the P GAIN, | GAIN, and/or D
GAIN values are high. Filter BW is entered in Hz.

P GAIN - (velocity and‘tune mode, mactive'in torque mode) P GAIN fs the proportional
gain of the velocity regufator. It is multiplied by the difference between the input velocity

command and the motorvelocity to produce torque. Larger proportional gains reduce the
dynamic foltowing error of the motor velocity to commanded veiocity (increases the
bandwidth of the velocity regulator}.

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

however, will result in overshoot and possible instability.

D GAIN - (velocity and tune mode,inactive in torque mode) D GAIN is the damping gain of
the velocity regulator. It is used for two purposes: 1} & can be used to reduce the

overshoot caused by high | GAIN; 2) it can be used to minimize torsional resonance
between the motor and load.

Mode - (all modes) The Mode variable is used to select the desired mode: Velocity,
Torque, Tune, or Auto-tune. Velocity mode should be used when the VCS input is a
velocity reference. Torque mode should be used when the VCS input is a torque
reference. Tune modeis used to provide a square-wave velocity command for tuning the

gains for the velocity regulator. Auto-tune automaticallytunes the velocity regulator gains.
The tune and auto-tune modes are used only to tune the drive for velocity mode operation.

Monitor - (all modes) The Monitor variable allows one of 6 variables to be monitored on

the monitor output on the Status page, the programmable monitor test point or the
programmable monitor output, P5-3. The variables which can be monitored are listed in
the monitorinformation portion of Section 5.2.3.2.2.

5.2.3.3 Multi-Drop Host Mode Serial Protocoi

The BRU-Series drive has a serial port (P&) that can be configured as RS-232 (short distance interface up to

50 feet) and RS-422 (long distance interface up to 4000 feet). The factory configuration of the drive is RS-
232 which provides the terminal mode operation (refer to Section 5.2.3.2) for a human userinterface with a
VT-52 compatible terminal. Reliance Motion Control has a communication software program called EC

COMMthat easity configures an IBM compatible computer fer 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 repiaces the terminal mode with a host
computer communication protocol. tn this mode of communication, each BRU-Series drive can be given a
unique address and connected (in daisy-chain fashion) on a single serial link. Electro-Craft PRO-Series

controllers that support host mode can be placed on the same daisy-chained seria! link with the BRU-
Series with each device having its own unique address.
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For example, the host mode operation of the BRU-Series drives can provide the following functions:

Save and toad 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 protocol! (or language) that makes it easy for the host computer to
communicate with the BRU-Seriesdrive.

The host mode interface provides a very powerful and flexible communication protocol for use by a host
computer. This implies that users wil 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 wil 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. Thefirst is the auto-tune mode which consists of a “self-tuning”
algorithm. Auto-tune mode is designed for applications that require near-optimal performance. To optimize
the BRU-Series drive tuning for a specific application, the tuné mode can be used. All tuning and
adjustments are accompftished via the serial interface (refer to Section 5.2.3.2.3}.

5.3.1 Using Auto-Tune Mode

Auto-tune provides a method for tuning the servo drive connected to a machine without any special
equipment other than the user terminal. Upon enabling the BRU-Series drive in auto-tune mode, the servo

system will move in a rapid back-and-forth motion for 5 seconds and then halt.

WARNING

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

command to the motor is set to zero which should haftmotion: > ---

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-loop nature of the auto-tune and the unpredictable affects of gravity,friction,

etc., the distance may be exceeded. During auto-tune, exceeding the Dist value will not generate a fault
candition. The Max Vel parameteris used to set a maximum velocity during auto-tune. It can be a positive
cr negative value. if Dist is set to 0, the servo motor will move in one direction with the sign of Max Vel

determining the direction. Step | determines the value of motor current used to accelerate and decelerate
the motor. The maximum allowed value of Step | is limited to rated current of the motor. These three
parameters are set to default values upon entering auto-tune mode which should be sufficient for most
loads.

‘The parameters adjusted by auto-tune are P GAIN, | GAIN, and D GAJN. D GAIN is always set to 0. P
GAIN and | GAIN are adjusted proportionally to the change in gain of the system. There are certain

conditions where erroneous values are computed for P GAJN and | GAIN. These conditions are as follows:

1.) Dist is set too tow. 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 # to make a buzzing sound.

3.) Step I ts 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 userterminal to see if FAC and/or RAC are displayed. The condition

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

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

The procedure for using auto-tuneis 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.) Connectthe 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.) Movethe cursor te Mode and select auto-tume mode by entering 4 followed by <ENTER>. The
terminal screen should appear as shown ir Figure 5-10.

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

specifications.

7.) Tum to the STATUS page by pressing <P> to insure that FAC and RACare not enabled then

return to the SETUP page by pressing <P> again.

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

back-and-forth motion.

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

10.) Move the cursor to Made 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 Ji0 with power applied to the servo drive may result in damaging the
personality module.

5.3.2 Using Tune Mode

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

The tuning of the velocity regulator is accomplished by changing the variables P GAIN, | GAIN, and D

GAIN. The P GAIN is the proportional gain of the velocity regulator. In general, increasing P GAIN reduces
the time required to reach the commanded velocity. The | GAIN is the integral gain of the vefocity
regulator. Integration in the velocity regulator forces the motor velocity to precisely follow the commanded
velocity with no error under steady state conditions (no changesin velocity command orload). Increasing
1 GAIN increasesthestiffness, 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:
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Figure 5-11 Controi Block Diagrams of Operating Modes
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1.)

2)

3.)

4.)

5.)

6)

7)

9.)

10.)

11.)

12)

13.)

14.)

15)

16.)

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

Connectthe user. terminal to connector P6 on the BRU-Seriesdrive.

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‘. ff the-servo drive is in THQ MODE’ then press the <P> key to tum to the

SETUP page. Move the cursor up to the MODEiine and type '1’ followed by <Enter> to change
to VELocity MODE, then press <P> to return to the STATUS page. The status should now

indicate “VEL MODE’.

Press <P> to page to SETUP page.

Move the cursor to SCALE. Set the desired scaling on the velocity command input. While in tune
mode it may be helpful to reduce the scaling to a small value such as 50 RPM/V sincethe scaling

of the programmable monitor output (on connector P5-3 or test point MON)is scaled by this value.
This will allow full D/A converter resolution over a 500 RPM range.

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

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

Turn off the Filter BW by setting it to 0.

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

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

Move the cursor to Period and set the desired square wave cycle time. A Period is the time
required to complete one cycle of the square wave. The value of Period will depend on the user

and the application. Avoid setting Period to a high value which will allow the system to reach the
end of travel with the Step Vel value programmed (see step 13). The Periocdi should not need to be
setto less than 0.02 seconds.

Move the cursor to Step Vel and set the desired step velocity of the internal square wave
generator. This value will generally be between 50 and 500 RPM, Note that an excessive step
velocity or a low Peak !| setting can cause the servo drive to enter current limit. This should be
avoided while tuning the BRU-Series drive. You can be sure that the BRU-Series drive is not

emtering 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 monitorline 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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18.)

19)

20.)

21.)

22)

23.)

24)
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Increase | GAIN until the acceptablelimit for the amount of overshoot is reached. The Tach and|
Torq signals should look similar to those shownin Figure 5-72.

If more stiffness is required, increase 1 GAIN beyond the desired overshoot. Then increase D GAIN
to reduce the overshoot back dowm to the acceptable iimit.

After the P GAIN and 1 GAIN are adjusted,if there is a ringing on the tachometer dueto torsional

resonance between the motor and load, then increase D GAIN unt! 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 made to Velocity mode and enable the system. The position controller should be holding
the shaft positionstill, Read the velocity command input voltage (VCS) at P1 pins 3 to 4 or the VEL
CMDtest point using a digital voltmeter. NOTE: The velocity cffset can also be adjusted by
potentiometer R106B (BRU-500) or R107 (BRU-200). Refer to drawings 9101-0139 or 9101-1061.

Enter the voltage read for Offset. The velocity command voltage should dropto 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 reduceé resonance

To reduce motorratte 

 

P_GAIN GAIN D_GAIN Filter BW

increase

Increase increase

increase Reduce

Increase Increase

Increase

Reduce Reduce Reduce Reduce

 

Table 5-1 Use of Gains to Tune the BRU-Series Drive
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Tach response in Tune Mode
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I Torg response in Tune Mode

Figure 5-12 Typical Small-Signat Response for Well-Tuned System
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5.4 Personality Module tnstaliation

Personalitu Module (PM) for BRU SERIES Drive Module

Must be installed prior to operation.

DO NOT INSTALL OR REMOVE WHILE POWER TO DRIVE MODULE IS ON.

STATIC SENSITIVE DEVICE: Wear conductive wrist strap while

handling, or touch earth ground before handling.

INSTALLATION INSTRUCTIONS:

® Check that power to Drive Module is OFF.

x Remove Drive Module cover (BRU-500 only).

® Install Personality Module into the socket marked Ul2

on the Drive Module Logic board. End of Personality module
with colored Label on it must be next to colored Label

on Logic board, and colers must match.

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

® Install Drive Module cover (BRU-3500 only).
 

cori coor

q yest PERSONALITY q |)
i] NODULE (PH) —~—__3

v2
ORIENTAT ON————"og

iz| LABEL pro
Era Pi0 P10———_|

WRITE PROTECT
JUMPER

BRU-200 DRIVE MODULE BRU-S00 DRIVE MODULE
LOGIC PC BOARD LOGIC PC BOARD
(COMPONENT SIDED (COMPONENT S1D6)   
   

 

P10 Write Protect Jumper

® Do not move fumper with power on.

* Move to position 2-3 (not write protected) only when changing

Personality Module parameters using serial terminal.

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

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

6.1 Introduction

The BRU-Series drive has been designed to provide troubleshooting aids that help isolate any problemsin
a "module" of the system. A module may be incoming power, PSM (BRU-500 only), DM, PM, motor and
encoder, controller, cables, or mechanical system. BRU-Series drive circuitry is designed to prevent
problems in any one module from causing damage to any other module. The cost-effective modular

package providesfor verysimple field replacement. ‘The DM personality module “transfers” all information
and adjustment parameters to the replacement module.

BRU-Series drive maintenance fs virtually unnecessary. The primary consideration is to insure BRU-Series
drive fans are operational and to operate the BRU-Series drive in a properly sized and ventilated NEMA-12

(or equivalent) enclosure with properfusing.

6.2 LED Diagnostic information

6.2.1 Power Supply Module LEDs (BRU-500 Only)

LED Label LED Color Description

PHASE LOSSou.Red... .ccesessecresccescnae Off = OK

On = Loss of one phaseof incoming AC power

OVERTEMP...........cecccee ROD oeeeeeceeeeeeeeeeene Off = OK

On = Excessive temperature of main heatsink

DISABLED 0.0... cseeeececeee PROD oe cceceeccceeeesenes Off = Not disabled

On = DC busdisabled from external enable input

PSM READY..ooweee GIGGMLeeseOff = No DC bus voltage
On = DC busvoltage is present

If the green LED will not come on (and no red LEDs come on orthe 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
anotherunit.

6.2.2 Drive Module LEDs

LED Label LED Color Description

Voeccssssecscssessescessseeecenseraesaes GIGQD.ccescsccseeessssees 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 regulatoris not
functioning.

QEococcccccecccepecsenseapenscercaree Red oo...OFF = No fault
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LED Label , LED Color Description

D icccecsseceeneeseteerereneesseestensentes Red ...........02.On = DC bus overvoltage or
Heatsink Overtemperature or
Logic power supply

undervoltage

B ooeeecesecsercecersscnseeserseseasessseees HOD wccesssernerecenseeeees On = Short Circuit Overcurrent or
- Excessive Average Current

Fie cesessccecensesceeceneanecnseeeneenanse RO oe. eceeeeceeeeernees On = Motor Overspeed

BF occ cecccecectseeccenststeeeereteenueete Red once eeeecscseceeeeees On = Motor overtemperature

A:eePE wo eeccesecececenenesneaee On =Power-Up Diagnostic Fault,
Watchdog timeout (CPU OK}

QB ac cccceanceceeeecectetetntetteneeees Blink...eeeDuring power-up, LEDs should
Red tum on for about one second and

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

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

will remain off.

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

6.3 Serial Link Diagnostic Information

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

Thefault conditions whichare displayed bytheterminal are: P

1.) Motor Over Temperature
2.) Heat Sink Over Temperature
3.) Over Voltage Fault g.
4.) UnderVoltage Fault
5.) Motor Short Circuit Fault
6.) Excessive Current Error
7) Personality Check Error
8.) Over Speed Error
9.) Reset Error
10} Watch Dog Time-Out Error

Refer to Section 5.2.3.2.2 for more details on the serial tink diagnostic information.
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SECTIONVil -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 dive modules. In this cost effective
configuration, the PRO-Seres controlter card shares the BRU-Series power supplies, package, and

encoder.

Drawing 9097-1127 (BRU-500) and drawing 9097-13371 (BRU-200) provides installation instructions for
mounting the PRO-Series controller card in the standard BRU-Series drives. The standard PRO-Series

Instruction Manuals should be used for operating instructions.

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

The Electro-Craft Spindle Orient and Auxiliary Function Card mounts in the Electro-Craft BRU-500 to
provide basic auxiliary functions required for many spindle applications (refer to drawing 9101-0236).

Figure 7-1 illustrates the Spindle Orient and Auxiliary Function Gard operating with a BRU-500 in a

typical machine tool application to provide spindle orient for an automatic tool changer plus additional
inputs and outputs used for spindle interface.

 

 

       
   

  

 

 

    

 

      

 
 

BRU-S0O0

SPINDLES

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

The Spindle/Auxiliary Card accepts an analog velocity command input and differential encoder signal

feedback. The analog velocity command input and the forward and reverse inputs are used to generate a
velocity command forthe spindle drive to follow. The rate of changeofthis velocity commandislimited to

an acceleration/deceleration time which is user programmable. The Spindle/Auxiliary Card uses the

command and feedback information to provide cutputs indicating zero speed, up-to-speed, and speed
below a programmable threshold. A pylse output is available for externally monitoring the speed of the
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spindle motor. The Spindle/Auxiliary Card also provides outputs for system status and inputs for

emergency stop and spindle drive enable.

In addition to the functions described above, the Spindle/Aundliary Card has the capability of implementing
a spindle orient function using a customer supplied magnetic position sensor mounted on the spindle. The
customer supplied position sensor is a magnetic element mounted on the spindle opposite a sensor head.
The position sensor generates two Signals during the spindle orient process, a marker signal and linear

signal. The marker signal indicates when the spindle is in the vicinity of the orient position and thelinear
signal goes through zero volts when the magnetic marker passes the center of the sensor head. The
Spindle/Auxiliary Card uses the signals from the sensor to implement a single-point spindle orient, where
the orient position is determined by the location of the position sensor magnetic element. The spindie

orient routineis initiated by an orient command input and will indicate when the spindle has reached the
desired position with an onent complete output.

7.3 BRU-Series Control Station

 

 {-——_  VELOCITY COMMAND—————y

 

 

 

 , |SOoGaal
?————_—" ___§   
 

Figure 7-2 BRU-Series Controi Station

1.) The Select switch selects either the VCS (Velocity Command Signal) from the VCS diai or an

external VCS input as the velocity command.

2.) The VCS dial supplies a+ 10 volt command to the Drive Module. Mid-position (dial reading 5.0) is
0 volts.

3.) The EXT VCS points are used to connect an external velocity command signal to these 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 powerto 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 whenin 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 commandto 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 Monitorline on the serial terminal Setup page.

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

Module.

The MCOtest points are used to monitor the Motor Current Output (current command) from the
Drive Module.

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

currentrating.

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

The OUT1 LED is ON whenthe contacts of the OUT relay are closed in the Drive Module.

The SSO LED is OFF whenthereis 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 COMMONonthe Drive Module.

 

BRU-SERIES
DRIVE MODULE

fo ~ (SIDE VIEW)

{ Ln
a

 

 

   
 

 

   
 

    

uy

J101 ™

PIO]

BRU-SERIES
CONTROL STATION wl

IQ

P/N 37017-0200

Sa       
  

CABLE ASSY P/N 9101-0202-010

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

The RS232C-/RS422 converter option card mounts in the Electro-Craft BRU-200 and BRU-500 to provide

data conversion between RS232C and RS422 standards. This option card is useful when multiple BRU-
Series drives are connected together on a daisy-chain serial link using the multi-drop host mode serial
protocel. Drawing 9101-0334 shows the board outline and connections.
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SECTIONVIII - APPLICATION GUIDELINES

8.1 Torque Sharing Operation of BRU-Series Drives

8.1.1 General Description

The BRU-Series drives provide the capability to operate in a torque-sharing mode for applications where
multiple motor shafts are rigidly coupled together to drive a common load. The torque sharing

configuration may be used with either servo or spindle drives.

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

1) Alead screw or shaft is driven from each end;

2.) Two or more lead screws must be driven;

3.) Drive train torque must be distributed to protect the machine mechanics.

Someof these casesare iJustrated 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
controlier, and one or more drives (refered to as slave drives) operate as torque controllers. A serial
terminal is used to set the mode, scaling, and tuning parameters. Detailed instructions for setup of the
drive using the terminal can be found in Section 5.2.3.2.

The torque signal (MCO) from the master drive is used as the command for the slave drive. This is at 10
Volt signal, where 10 V correspondsto the peak current of the master drive. For exarnple, if a BRU-500
DM-50 is used as the masterdrive, a 10 Volt MCO signal corresponds to 50 amps of motor current, and the
polarity of the MCO signal determines whether positive or negative torque is produced. The scaling of the
MCO output from the masterdrive is then 5 Amps per Valt (A/V). The command scaling of the slave drive,

operating in torque mode,is also in A/V. For equal sharing of the torque, the stave command scaling is set
to the same value as the master drive MCOscaling.

NOTE: if the master and slave motors have different torque constants (Kt), this must be taken into

account when determining the slave command scaling in order to obtain equal torque
sharing.

 

50 BRU-260/BRU-500 Brushless Drives instruction Manual



Application Guidelines

 
 

        NX
Leo hon oil mr,

COUPLING BELT

 

A} Torque sharing with motors rotating in same direction

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

 

LEADSCREW, DRIVE SHAFT,
OR TIMING BELT DRIVE

B.} Torque sharing with motors rotating in opposite directions.

NOTE: Shaft connection between master and slave motors must have no windup or backlash.

Figure 8-1 Examples of Torque Sharing Operation

8.1.2.1 Multiple Slave Drives

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

8.1.2.2 Unequal! Torcue Sharing

Torque sharing in ratios other than unity results if the slave drive command scalingis set to a value different

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

it is recommended that proper operation of the drive modules and motors is verified before beginning the
torque sharing set-up. Offsets in the drives may be adjusted atthis time. A drive whichis trimmed in the

velocity modewill still be correctly adjusted whenit is changed to torque mode.

8.1.3.1 Wiring Instructions

The recommended wiring for the master-slave configuration is shown in Figures 8&2 and 8-3. There are two
wiring diagrams shown for the two cases illustrated in Figure 8-1. Figure 8-2 shows the wiring for the case
where master and slave motors rotate in the same direction, and Figure 8-3 is the wiring for the case when

master and siave motors rotate in opposite directions. The wiring for these two cases is different because
the polarity of the slave commandis reversed in the two situations.

The forward and reverse clamps (FAC and RAC) are not shown in Figures 8-2 and 8-3. If it is desired to

connect limit switches or other logic to these inputs, only the FAC and RAC inputs on the master drive
should be used. The FAC and RAC inputs on the slave drives should be disabled by connecting FAC+ to
FAC- and RAG+ to RAC-.

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

result.

8.1.3.2 Tuning

NOTE: The write protect jumper (P10) on the drive shouldbe put in the write-enabled (2-3) position
so that after the tuning is complete the values can be saved into the non-volatile memory on

the BRU amplifier. It is recommended that after the set up is complete, the jumper be
returned to the write-protected position.

All tuning of the master-slave system velocity control is accomplished by the velocity loop parameters of
the master drive. The only adjustment required on the slave drives is setting the correct command scaling

and adjusting the offset. The command scaling for the slave drives was discussed previously in the Section
8.1.2.

If the offset of the slave drive has already been trimmed,in either velocity or torque mode, there is no need

to adjust i again. Once the slave drive is set in the torque mode, the offset adjustment can be
accomplished by the following procedure:

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

of zero;
2.) Set the programmable monitorto look at torque, and enable thedrive;
3.) The torque displayed on the terminalis 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 termina! as offset;
5.) Repeat steps 2 and 3 to check that the offset is correct, and then save the results with the 'S’

commandon 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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MASTER DRIVE
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IF S50 MGNITORING AND
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Figure 8-2 Recommended Wiring for Torque Sharing

 
 

SLAVEDRIVE
VCS+

ves-

 

SLAVE DRIVE
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when Motors Rotate in Same Direction
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CONTROLLER
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Figure 8-3 Recommended Wiring for Torque Sharing when Slave
Motors Rotate Opposite of Master Motor
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SECTION IX - REPLACEMENT PARTS

9.1 Power Supply Modules (BRU-500 Only)

Part Number Description

9101-3000 oo cceeecesecceesenseceeceeneeteeees PSM-50 Power Supply Module

9101-3001ceree teenie eee PSM-125 Power Supply Module
9101-0120 oeeecceeeeceeeceeseeeeeesteeenees PSM-AUX

Q1OT-1076icecccececseseteesresseeeeeetees Fuse, F1; PSM-125, Shunt Fuse

(Bussmann KLM-20 or Littelfuse KLK D 20}
9101-0225 occcccneceeresecsesceneeeearees Fuse, F1, PSM-50, Shunt Fuse

(Bussmann KLM-8orLittelfuse KLK D 8)
9101-0128eeccee ccc cecsec estan sea enneees Fuse, F1, PSM-AUX

(Bussmann MDX-7 or Littetfuse 313 007)
GAOT O11 ooo eeec cee ccnsneeeeneeeteeeeeeneees Connector TB1, PSM, Screw Terminal

9.2 Drive Modules

Part Number Description

B40F-1 B07 oon cceeeteneeeeeeete eee neeaee DM-10 Drive Module

9101-1302 ooo.cececece cette eee eeteeee DM-20 Drive Modute
9101-1303 0.cece eesecaneeeceeeueeeeceteteeee DM-30 Drive Module
9101-0310 20eeeeee ceeecteteneeee DM-25 Drive Medute
9101-0311 oooeee eeceeeeessssscereeeereeers DM-50 Drive Module
9101-0312 oooeee cesceteeeceneteeeetterees DM-100 Drive Module
9101-0313eceeeecetnenenee neces DM-150 Drive Module
9101-0314 ooeeeeeeeeceeceeteeeeeees DM-150X Drive Module
9101-0228occereeereeneteenee Fuse, Drive Module F1 (for 24 VDCcircuits}

(Bussmann MDL1 or Litteifuse 313 001}
9101-0093 ooo.eeceeeeceeceeeeeeeeeeee Connector Kit, Crimp Type

(Mating Connectors for DM P1-P6}

Crimp contacts provided with this package
aré Molex brand, Molex order number

08-55-0102. Use with 22 or 24 gauge
stranded wire. Crimp with Molex hand
tool, Molex order number11-01-0037.

9101-0008 oooeectreee DC Bus Connection Kit (Pos, Neg, Gnd
Wires - BRU-500 Only)

9101-0200 oescecee cece eeseeeecece enone BRU-SERIES Control Station

9101-0333 ooeeeeee cece eee ceceees RS232C/RS422 ConverterKit
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8.3 Personality Modules

PERSONALITY MODULE
MODEL NUMBER EXAMPLE

PMOZ5AS4030PH~OX

. 4 A =.CUSTOMER SPECIAL
NO LETTER = STANDARD
O = MOTOR WITHOUT FAN
2 = MOTOR WITH FAN
FEEDBACK ENCODER LINE COUNT
H=2000 (STANDARD FOR 35 AND F MOTORS)
F=1000 (STANDARD FOR I MOTORS?

MOTOR WINDING Ke CVOLT5S/7000 RPK
MOTOR MODEL NUMBER
DH SWITCHING FREQ. a=Sidiz GRU-S0O STANDARD

: G10khz GRU-200 STANDARD)
C=2.SkH2 ON-1900

DRIVE HOQULE (PEAK CURRENT RATING?
PERSONALITY MODULE

Figure 9-1 Personality Module Model NumberDescription

9.4 Motors

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

MOTOR
MODEL NUMBER EXAMPLE

5-6100-@-H OOAA
F-4075-R=-H OOAA

1-5300-R-F 024A
ENCODER COUNTS PER REV.

1-HOTOR

  

FACTORY DESIGNATED SPECIAL OPTIONS
= STANDARD

OPTIONS O=STO
1=90VDC BRAKE
22Z30VAC FAN PACK
S=S0VDC BRAKE AND FAN PACK
#2406
S=24VNC SRAKE AND FAN PACK

MECHANICAL CONFIGURATION
FEEDBACK ENCODER LINE COUNT
MOTOR WINDING K,
C¥OLTS/TO00

NUMBERMODEL
MOTOR TYPE S=RARE EARTH MAGNET

F=FERRITE MAGNET
T=INDUCTION

   

 

  

  

   

Figure 9-2 Motor Model NumberDescription
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9.5 PRO-Series Kits

Part Number Description

BGOST-TATGeeeceeeeetecceeeeeerenssnen atone PRO-100 Kit

GOG7-1112cecectenseensneeseeeeaeeeee PRO-200 Kit

GOG7-1026-005 0...eeeceseetes ste ceeeeneaee PRO-200 Handheld Input Terminal with 5 foot cable
9097-1026-5050...cseesesesseereseseeeseee PRO-200 Panel Mount Input Terminal with 5 foot cable

GOO7-111Gceeccseeccc tne cettenectsceeeeeeseaneee PRO-300 Kit

GOST-1114cessesees estsreseeeasaeeneeeee PRO-400 Kit

GOS7T-1115eccccecseeseeeecseenees tue eee PRO-150 Kit

QO97-11160...cscssreePRO-450 Kit

BO97-111Goneeerseneecseeseseseeeaseneraceeaes Connector Kit, PRO-X00/BRU-Series
(Connectors for PRO P1-P6,P8)

GOO7-1 120...crcecsesesecsetecssceescesccenceersareanes Connectorkit, PRO-X50/BRU-Series
(Connectors for PRO P1-P6, P8}

9OG7~1084eecece ssesceerctessceesceaseteees PRO-450 Operator Station

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

 

Part Number Description

SOG7-2000 oo. eeccenececesteasceseeneceseseteraesnes Spindle Orient and Auxiliary Function Card
9097-2008once eseecacceeeneeesnsseteeeesenenaes ConnectorKit, Spindle Orient/BRU-Series

(Connectors for Spindle Orient Card P1- P8)

9.7 Cables

Part Number Description

9101-014 5-XXMoeseeseteceeeeneeeretees Drive Module Cable terminated for P1 [2]
9101-01 AGocccstece ne teertepetseees Drive Module Cable terminated for P2 [2]
Q101-O147-XXKceecceeeesstteneteeceseas Drive Module Cable terminated for P3 [2]
9101-01492OKoneeeeceeeeeeteeteeeeeeenees Drive Module Cabie terminated for P4 [2]

(S-Series, F-Series, or I-Series motors)
9109-0150-XKXKoccceeteeeesreeeseerane Drive Module Cable terminated for P5 [2]

9101-0161-XXK _..... Drive Module Cable terminated for P6 [2]

9101-0224-XXXK 9101-0149-XXX Cable with 9101-0329

connectorinstalled on motor end of
cable. {S-Series or F-Series motors)

GOG7-1040-0100... cece cscsecteeeererseteserereee Cable, DM P6 or PRO P5 to Tandy 102 Terminal (25 pin D)

9097-1 108-01Deeceseeecteteeteeperseeee Cabie, DM P6 or PRO P5 to PC (9 pin D}
9101-0202-010.0...eeenereeee Cable, DM to BRU-SERIES Control Station

9101 -O250-XXXoooeensBRU-500/S-3000 Power Cable

9101-0251 ORKoestean ecteasecnunteees BRU-500/S-4000/F-4000 Power Cable

91010252-Hoccccccecttteteacatteeeen tees BRU-500/S-6000/F-6000 Power Cable

9101253-XKneeceeeee cctes nce enteaee BRU-500/S-8000 Power Cable

9101-1080-XXX oooceceeeeeseeeseeesteeeeeseene BRU-200/$-2000/S-3000 Power Cable
9101-108 1-XXKoncececeeteneeeeteseeeeees BRU-200/S$-4000/F-4000 Power Cable

{1} Standard cable lengths are 10, 25, 50, and 75 feet. Last three digits denote length of cablein feet.

(2) Cables noted are terminated on the DM end only. This is to allow cable to be routed through

conduit and cut to the length required.
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9.8 Transformers

Part Number

0020-509 1-00 1.2.0... ceee esses te neteseecnseneeeaees
0020-5091-002... cececctercrttesnteeetesteeeeee
0020-5091 O03... -ceececreeeceenresneeceneeeee

0020-509 1-004... eecesseceteressssarenrssseneesens

OO20-5OQ7 oo... eecceereses ere verseureteesssateese rs

9.9 Motor Mating Connectors

Part Number

G101 0825ooteter rece near ven teeevenues

9101-032600.ccsce tae ceeeeeerneeneeenees

S101 0327 o.oo.eeeee ceeeetanee tesa easesenuee

9101-0328.eeeeecttaeee neaeereneeeenenee

9101-0329 00eecece cee ness tneee cea eeeas eee

9.10 Motor Shaft Seal Kits

0041-5056 oo.cccsscccecsessoseccsceseeseesneceeens

0041-5057 oon. ececsseecceccssecesneeestecseeereecane

0041-5058occ ccccccccccesssteceseesstsseesacesseets

0041-5059 oo .ceececcccccccecseseesteestreneesseesee

0041-5053-005 ooo... cececccccceesseceeeseseseeenens

0041-5060 ...eeccsecscconecsccsseecstesneestesneessece

Description

3 kVA Three Phase Transformer (BRU-500)
6 kVA Three Phase Transformer (BRU-500)
12 kVA Three Phase Transformer (BRU-500)

18 KVA Three Phase Transformer (BRU-500)
PSM-AUXTransformer (BRU-500})

3 kVA Single Phase Transformer (BRU-200)

Description

Motor Power ConnectorKit, $-2000 and $-3000 Motors

(MS$3106F18-4S Connector)
Motor Power Connector Kit, $-4000, F-4000 Motors

(MS3106F20-4S Connector}

Motor Power Connector Kit, S-G000, F-6000 Motors

(MS3106F24-228 Connector}
Motor Power ConnectorKit, S-8000 Motor

(MS3106F32-17S Connector)
Encoder ConnectorKit, S-Series, F-Series Motors

(MS$3106F20-28S Connector)
Brake ConnectorKit, S-Series, F-Series Motors

(MS3106F12S-3S Connector)
Encoder ConnectorKit, !-5300, |-6600

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

Shaft Seal Kit, $-2000 Motor
(22 mm ©.Dia. x 12 mm J. Dia. x 7 mm Wide Seal}

Shaft Seal Kit, S-3000 Motor

(28 mm O, Dia. x 15 mm I. Dia. x 7 mm Wide Seal}
Shaft Seal Kit, S-4000 Motor

(47 mm O. Dia. x 20 mm |. Dia. x 7 mm Wide Seal)

Shaft Seal Kit, $-6000 Motor
{80 mm ©.Dia. x 38 mm 1. Dia. x 8 mm Wide Seal)

Shaft Seal Kit, $-8000 Motor
(85 mm O.Dia. x 45 mm]. Dia. x 8 mm Wide Seal}

Shaft Seal Kit, F-4000 Motor
(1.437 inch ©.Dia. x .875 inch |. Dia. x .25 inch Wide Seal)

Shaft Seal Kit, F-6000 Motor
(2.125 inch O. Dia. x 1.438 inch I. Dia. x .31 inch Wide Seal}
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Customer Reference Drawings

SECTION X - CUSTOMER REFERENCE DRAWINGS

10.1 List of Drawings

Drawing Number Description

GODTTILT woescceseaseeeceseenseyenenas Diagram, Installation, PRO-Series Kits/BRU-500

9097-1134eereeetne Diagram, Interconnect, BRU/BSA to PRO

9101-0129occcee ee ce eeeese eens Diagram, Cutline and Mtg.,S-Series Motors

9101-0130 oo...eeecsnseeeeeeerenteeneees Diagram, Outline and Mtg.,l-Series Motors

9101-0131 oooceeeeseenecen ee ees Diagram, Outline, Transformers, BRU-500

9101-0132 ooocles cc ceee cee tee neta eee Diagram, Transformer Load Regulation, BRU-500

9101-0134oiececeeeeeseeeneec cures Diagram, Cutline and Connection, PSM-AUX, BRU-500

9101-0136 ooo. cceeeeecce cee eeeeeeeees Diagram, Serial Terminal Connections, PRO P5, BRU P6

Q101-O137 oooceceeeene rere ereenees Diagram, Interface Connections, BRU-Series

9101-0138 ooo.cece cc cess ceeeeteee Diagram, PSM, Interface Connections, BRU-500

9101-0139 oooeeecece teeeseeeeeeneaee Diagram, Test Points, DM, BRU-500

9101-0140 oooceceeeee Schematic, Cable, DM Connector P4/S Motor/F Motor/l Motor

9101-0142 oooccceccecceeeeee ee eeenees Schematic, Cables, DM Connectors P1, P2, P3, P5

B101-0233occcccseeeecesseeeen eens Diagram, Outline and Mtg., PSM-AUX Transformer

9101-0235 ooo. eccecccsencssnrenteeeeeseeenenes Diagram, DM/Motor/PM Std. Combinations (BRU-500)

9101-0236ooenereee ene Diagram, Installation, Spindle Orient Kit/BRU-500

9101-0239 ooocececee cee eceee earn eeaee Diagram, Interface Connection Example, BRU-Series

9101-0332 ooo.ceeee tee eee Diagram, Outline and Mtg., F-Series Motors

9101-0334 occcece reseeneeeeu eens Diagram, Connection, RS232C/RS422 Converter

9101-0336 ooee eee cceeecrenteteneesese senses Diagram, installation, RS-232C/RS422 to BRU-500

9101-0409 oooecccce scence eer ereees Diagram, Outline and Mtg.,BRU-500

9101-0410 oo...ceceeeee terete Diagram, Outline and Mtg.,PSM, BRU-500

9101-04117 ooceteris Diagram, Power Wiring Connection, BRU-500

9101-1053cereter ereaee Diagram, DM/Motor/PM Std. Combinations (BRU-200)

9101-1056 ooocececece ese eeweeeeee Diagram, Outline, Transformer, BRU-200

Q101-1057 oooect eteeeeecenentenes Diagram, Transformer Load Regulation, BRU-200

9101-10610...Diagram, Test Points, DM, BRU-200

9101-1140eectsen eeenerane Schematic, Cable, Motor Power

9101-1300 oooeceececeeecenseeresea ee Diagram, Outline and Mtg., BRU-200

9101-1328 ooocece cc eeceeeneane ee Diagram, Mounting and Connection, Extemal Shunt, BRU-200

9101-1329 ooo.etees cette Diagram, Power Wiring Connection, BRU-200

9101-1330 oe cceceeececcenceceecceerereaereres Diagram, !nstallation, RS-232C/RS422 to BRU-200

9101-1331cccccc etnecee trees Diagram, Instaflation, PRO-Series Kits/BRU-200
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STANDARDIZED PIN-OUT FOR RIBBON CABLE BETWEEN
BRUSHLESS DRIVES AND PLUG-IN OPTION CARDS
 

 

 

 

 

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

 

  
 

 

 

 

 

 

    
 

 

 

 

 

 

   

 

 

DRIVE MODULE PRO/OPTION
GRU-SO0 BRU-200 BSA~SERIES PRG=-X00 PRO-XSO

P? PI6 PIG Ps Pa

ENCODER A+ 20 20 20 Alo ATO
ENCODER A- 2) 2t 2t ci cer)

ENCODER 8+ 24 24 24 Al2 Ar2
ENCODER 8- 25 25 as c13 13
ENCODER 1+ 26 26 26 Al3 Ala
ENCODER I- 2? 2? 27 cle cla

vCcS+ ? ? ? C4 c4

vcs- 8 8 Aq A4

ENABLE 14 14 14 A? A?

= status 16 16 as Ag
Zz

2 ssvoc 63,64 63, 64 63,64 C32, A32 C32, A32
) 9 voc oielraL 17, 8, 22, 17,18, 22, 17, 18,22, C9,A9, All C9,A9, AT

30,34, 38 30, 34,38 30,34,38 Al S,At7,A19 Al5,AT7,AT9

 

 

 

  
+15v0C 61 6! 6! c3) c3t d

-15Vv0C 62 62 62 AZT A3t

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

+24V0C 2 2 2 Al Al
24¥ COMMON 1 1 7 cl Ci

IMAG (COUT) 12 12 12 NOT PRESENT NOT PRESENT

IMAG (RETURN) 10 10 10 NOT PRESENT NOT PRESENT

EXT RESET Lb NOT PRESENT NOT PRESENT NOT PRESENT cle cre      
 

 

  
 

 

 

 

 

 

 

 

 

  
  
  
 

 

 

ORIVE PROS
HOOULE OPT !ON SIGNAL

t ct #24¥ COMMON
2 At 424V
3 c 2 60 NOT USE
4 A2 DO_NOT USE
s €3 00 NOT USE
6 a3
? C4 vCS+

8 ad veS-
3 c
2 A THAG (OPTION TO DRIVE)
1 c COMMON (ANALOG)

1 A IMAG (ORIVE TO OPTION)
tg c @0 NOT USE

4 Az? ENABLE
15 ca 00 woT USE

1G A8 $80
7 c CORNON,

16 A COMMON
19 C40
20 A 10 ENCOOESR As
zt cu ENCCDER A-
22 al COHHON
3 C12 00 NOT USE

2 Ale ENCODER 8+
c 13 ENCODER B-

A I3 ENCODER [+

et ENCODER |-
a A 0G HOT USE
3 c
ta A COMHON

t ci
32 at DO _NOQT USE
33 ct
34 al COMMON

‘S ct
6 at 00_NOT USE
7 cy 00 NOT USE

38 Al COMMON

39 ¢ 20 DG NOT USE

40 A 20
al c 21 OO wor USE

42 A 2)

43 € 22 OO NOT USE
4 A 22
as c 23 00 NOT USE
4G A 23 20 tOT USE
4? G 24 On wor USE
4g A 2d DO WOT USE

49 c 2s 00 wor YSE
50 Az Oo NOT USE
SI c 26 00 NIT USE
52 A 26 Bo wOT USE

33 C27 BO KOT USE

54 A 22 00 NOT USE
53 c 26 OO NOT USE

SE A 28 DO NOT USE
sé c 0@ NOT USE
58 A DO NOT _USE
$9 ¢ 00 NOT USE

60 4 40 09 NOT USE
6! c 35 +1s¥

__ 62 A_aI =18V
| 63 c 32 +5¥

GA A 32 “sv
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2 EYE BOLTS INSTALLED ON S-6100, $-6200, _.
$-6300, $-8350, 5-G500 MOTORS ONLY, aL =aH
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BF DIA HOLES - AJ DIA BOLT CIACLE

 

 

 

 

 

    
 

   
 

 

   
       
 

 

 

 

 

  
 

 

     

 

    
          

 

 

 

 

 

 

 

 
   

 

 

 

         

XD
tt} $

§-4030

5- 4050
$-4075 fA == 1
$-6100 4— |/- (b—--F U
$-6200 1
$-6300 EP
$-8350 q
$-9500 Wi,

CONNECTOR FOA BRAKE SHAFT ERO THAEAQEO HOLE ———-———-———
OPTION THIS AREA HoTOR seares| runcao THREAD DEPTH

72000 KO OX 0. 5aa
3000 Ma Xx 0.7am
3 4500 WG X 1.0mm

-BOed WO OX 1. 25e0

8900 nO OX 1.25em

AB fa) =
S-SEAIES SEAYD MDTOA DIMENSIONS |

Ag Ad AH ap xO 8 1TH BRAKE = @F DIA HOLES7 ree = —r = * a ———— AJ DIA BOLT CIRCLE
na/in, aa/in, aa/in, pa/jn, wm/in, wa/in. savin, ma/in, |aasin. wa/sin. mafin. ma/in. aa/in.

s-2005] 62/2.aa 75/2.95 60/2.36 [63.5/2.5 76.2/9.0] 11/.43 127.47 23/.91 [2.47.09] 5.87.29 aB/.74 4x47. 16K.16 228/896 _—
IS-3007| 95/3. 74 100/3.94| 80/3.15 89/3.50 _ 14/35] 19/.89 [30/118 37.92 77.28 207.79 $%5/.20K.20 985/726 232/9.13

B-3O16) 95/3. 74 100/3.94 B0/3.t6 89/3.50 _ 14/.55 19/.89 [30/1.18 37.32) 77.28 20/,79 5X5/,20K.20 235/926 2e/N.1F

Ig-2030] 76/3.00 ta5/5.71 640/4.33 121/4.76 _ 197.75 20/.79 [50/197 37.12 107.39 a0/1.57| 6x6/.24x.24 2z2/8.73  276/10.85 $-3007

38-4050) 76/3.00 145/574 110/493 121/4,76 _ 19/78 207,79 |$0/1.97 3/12 10/,99 40/1.57 GX6/.24X,24 273/10.73  327/12.85 $-3046

S-4075| 76/3.00 145/5.74 140/4,33 12474, 76 ret 49/.75 207.79 |$0/1,97 3/.12 107.39 A0/1.67) GXG/.24%.24 324/52.73 378/14.65

[s-6100] 101/3. 96 200/787 |11a.3/4.50] 178/700 — 35/1,98 |30/4.50 [80/3.95 a/.16 [13.57.63 60/2.36 10x%8/.99%.32 286/11.23  344/19.59 AB

S-6200| 101/3, 98 200/7.87 |h14.3/4. 90] 176/7.00 a 35/1,38| 38/1.50 60/3.15 47.46 [13.5/.53 G0/2.36 10x8/.99%.32 362/34.23  420/16.53 BE DIA NOLES

Is-6300] 105/73. 98 200/7.87 [144,374.50 /176/7.00 — 35/1.38]38/1.80 [60/3.15 47.16 [13,9/.93 60/2.36 10%6/.39X.92 496/17.23  496/49.59 AJ OFA BOLT CIACLE

IS-B350) 12/4. 44 |265/10. 43) 23079. 08 241/9.49 — 42/4.65) 46/1.77 85/3.35 4/16 157,59 60/2.38) 12x8/.47K.92 I6B/14.a7 164/18.26

[$-@500] 1482/4. 41 1265/10. 43] 230/9,06 |241/9.49 _— a2/1.65|45/1,77 [85/935 4/.16 £57.59 60/2,36 s2xB/.47%.32 419/16.47 515/20. 26       
  

F posequ] rewveo s-za03 [9-30-93] BC
M-Ej 8-1 7245, C-18687, O- 19886, E-20622
 

 

 

    

Alissssjac] RELEASED s-s-s8 [ace
mre x[ cco [ev frevistow oescarertce] cate [oma

apa er be
&y OTOAS ARE RAMU ACTURED TQ MILA TMEICA DEMERS TQS SHH MOH OTMENS LOY

SHOWN LAE APPROXIMATE COMVEASTONS FROm MILLIMETERS

wal WALD
sreeO AM EY DOD
ran sia fom 67 mat

2. £08 FURTHEA WOTOO DETAIL, BAOTMCCAIME SPO CTFI CATION DawTNGS LAE
AVATLADLIC UPted ACL ST,,

 

2er-w8 |M_e-99_|
OLA6, OUTLINE E WOURTING

RLLATE io FORCE HLA 2] S-SEAIES NOTOASfresno ot ——|

 

ect se -o1ze. 2

a ecm sn SET of 8 iw 

 

 



*

3
3

3
9
:
9
3
3
5
3
3
3
9
3
5
9
3
5

d



 PART NO.
91031-G130

AH L

197/7_75
  (72208

-6600u
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AK

FAN AIR FLOW

BF DIA HOLES ~ AJ DIA BOLT CIRCLE

{-SERIES MOTOR DIMENSIONS

MODEL AB AJ ak P u AH 88 BF xo | 5 L

SERIES an/in.AX} amio. em/in. movin. ma/in. mm/ in, pem/ in. mms it. masin, may ite, ma iA.

 
 

1-5300 1S6/6.14 215/B. 46 1B0/?7.09 204/B.03 32/1,25 BO/3,15 570.19 15/0,.59 7572.95 [\OxB/0. 39x0. 32) 459/17. 75

  

[-6600 |178.5/7.03| 265/10.43 230/9.06 290/9.84 4871.89 14074.33 370.19 15/0,.59 97/3.82 |14x9/0.55x0.

 

      3S) 463/18.15     
 

NOTES)
 

Dipoosdte] CHG"D TEXT ..
REV PER ECO [12-20-91] BC
REV PER ECO 12-1-89 B¢B
REV PER ECO 3-?-09 wor
RELEASED a-5-88 BCB

v[ eco [av |eevision vescriptice pare [came
[Seastatae wee aH d

 

 

LN MOTGRS ARE MANUFACTURED TO MILLIMETER DIMENSIONS SHOWN. JNCH DIMENSICNS

SHOWN ARE APPROXIMATE CONVERSIONS FROM MILLIMETERS.

2. FOR FURTHER MOTOR DETAIL, ENGINEERING SPECIFICATION DRAWINGS ARE

AVAILABLE UPON REQUEST.
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MPADL LUGS ©
i 10   ClRAT CI Hes .

S175 AUE LISTEO JW Det DIMENJOB Cr
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3 PHASE TRANSFORMER SECONDARY VOLTAGE

 

 

 

 

 

 

             

 

 

   
 

    
 

 

  
 

     
  
 

AND CORRESPONDING OC BUS VOLTAGE, RELIANCE MOTEON CONTROL
VERSUS DC BUS CURRENT 3 PHASE TRANSFORMERS

FOR 3. 6, 412, AND 18 kVA TRANSFORMERS PART NUMBER kVA
330 233 0020-5091-004 3

_ 0020-5091-002 6
BH 0020-5091-003 12226 Ou

320 NI : 0020-5091-004 1B

340 WS 219 Oa
> :300 K 249 x wl NOTES:

\ ~~ mm] 748 kVA 24 DC BUS VOLTAGE AND CURRENT IS MEASURED AT POS & NEG
290 \ 205 ge DUTPUT TERMINALS OF THE POWER SUPPLY MODULE.

oA0 PM 198 & z 2. CURVES SHOW REDUCTION IN TRANSFORMER SECONDARY VOLTAGE
NI = AND THE DRIVE MODULE DC BUS VOLTAGE, DUE TO TRANSFORMER

270 be 191 OY INTEANAL LOSSES, AS BUS CURRENT LOAD INCREASES.
~ 5 k¥ g x

260 184 a & 3. ALL DATA TAKEN WITH TRANSFORMER PRIMARY VOLTAGE HELD
3 kVA re TO 480 VAC 3 PHASE LINE TO LINE 60 Hz AND WITH SECONDARY

250 | 477 WIRED FOR 230 VAC LINE TO LINE NO LOAD.
0 10 20 30 40 50 GO 70 680 90 100

BUS CURRENT (ADC) : — ——|

D j2e0625] JL} UPDATE TITLE BLocK |/0-9-73| BC

B-C/} B-19866, C-19960

A |16383]BC RELEASED B-5-88 JH

REV] ECO BY JREVISION DESCRIPTION DATE CHKR

UNLESS OTHEAWISE SPECIFIED ARN BY DATE DESTGN ENCA DATE

DO NOT SCALE DAAWING BC 8-5-88 JH B-5-B88
DIMENSIONS ARE IN INCHES
BREAK ALL EDGES

 
FILLETS AND AOUNDS .02 A MAX

.02 MAX

 
DIAG, XFMR LOAD REG,

BAU-500/1TQ5000
 

 

    TOLERANCE ON: Confidential Information of|PART NO.mvoes a0 RIMESHeta,
FRACTIONS: 41/64" ‘ 94104-0132
DECIMALS. XX4.020 BELIANCE@= SCALE ]OWG SIZE SHEET

oxxt.o10| BLECTRICME 1:1 A |4 of 4 
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Qo TRANSFGRMER (0920-5093) a
°oom AN 6 8 6 6 6 6

(SEE CRAWING QtO1-0233) a

- | BRY-S007 1 GS000 . {l BY-SCO7 1CTGO0.
INPUT POWER, OR EVE DRIVE

  

  

} _|

  

    

  
REO WIRE TO
PIN 3
BLACK WIRE 10
PIN

— 175
(4a.5)

88-1352 VAC | MODULE | I HODULE oh < > ed
47-63 HZ
3 AMPS RMS 0.2

PSH- AUX | (6.5) |
101-01 —|—1 49101-0120) a | = a

181 | il | La
aC INPUT

coprionaty TL fs | r ( oS =

HE ATS INK | | | |

POWER BOAO ~ | 9.00 9.38

A 209) 249)

) |! | FUSE 4
(9101-0123)    

  

 

 
BLACK WIRE
TO -    

 

DETAIL A
NOTES.

PSH-AUX OUTPUT RATING, 2,0 AMPS OC AT 165 VOLTS OC. MAXIMUM LOAO, OUANITY 4 BRU-500 CR }OSO00 ORIVE MODULES.

QUIPUT VOLTAGE VAQIES WITH INPUT VOLTAGE CNON-REGULATED OUTPUT) .

SUGGESTED MOUNTING SCREW HEAD OJAMETEQ, 0.37 (9.4) MAXIMUM,

PC BOARD MOUNTING SCREW J5 AVAILAGLE FOR OPTIONAL EARTH GROUND CONHNECT JON.
CONNECT USING LUG QESIGNEO FOR #6 (May HQUNTING SCREW.

4 CABLE ASSEHMOLTES 9101-0122-006, ARE PROVIDED WITH EACH PSM-AUX TO PROVIDE AUXILIARY POVER FOO LP TO 4 DRIVE MODULES.
EACH CABLE 1S 6 FEET (1.8 METERS) LONG.

ORIVE MDOULE COVER MUST BE REMO¥ED FOR CONNECTION OF CABLE 10 CONNECTOR P9 ON POWER BOARD,

b
e

&
B
P
=

IHPOR TANT

INPUT POWER 1D THE PSM-AUX MUS
TRANSIT ORHER OR A J PHASE [50.AT   

LATER FROM INPUT POWER TO THE PSM (POWER SUPPLY HATULE). A PSH-AUX ISOLATION

TRANSFORMER FOR THE PSH WILL PROVIDE THE REQUIRED ISGLATION . (SEE SHT 2 OF 2)

 
MINIBUM RECOMMENDED PANE! SPACE.

DETAIL A ORAWN AT 1/74 SCALE

 

 

HL2.00
(say

2 #10 (45) MOUNTING SCREWS peourre. /2\,

DIAGRAM, OUTLINE & CONNECTION,

PSMN-AUX, BRU-500, 1Q5000

DOCUMENT NO. 9101-0134 REV D1
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POWER WIRING CONF |GURATLONS, PSM-AUX WITH BRU-5S00 OR 1Q5000SAMPLE INPUT

    

 

       

 

 
  

 

   

 

    

 

 

 

 

      

 

THE ISOLATION AND ALSO SIEPS DOWN THE VOLTAGE,

IN THIS EXAMPLE, 

POWER SUPPLY ORIVE
HODULE (PSH) MODULE

a | R Ss T
O}w

aBOVAC, a GNO

3 PLASE

Lt L203 GND

Ll 480VAC, 3 PHASE PRIMARY
= 24aQVal, J PHASE SECONDARY

CONTROL CIRCUIT ——
TRANSFORMER OQ

Pb 0

i

~ PSM-AUX

oO Too oO

Ll l2 03 =
SI

L___s custoner’s
ES Fa 120VAaC
= CONTROL

CIRCUIYS

AON SIZE TRANSFORMER FOR 400 VA (PSM-AUX)* CUSTOHER CONTROL CIRCUIT REQUIREMENTS.

  
ZS IN THIS EXAHPLE, PSH-AUX INPUT POWER IS CONNECTED 10 -L AT THE CONTROL CIRCUIT

TRANSFORMER SECONDARY. THEREFORE THE PSM INPUT POWER MUST BE ISOLATED

fron AND FROM THE 480V INPUT LINE. THE THREE PHASE TRANSFORHER PROVIDES

THE PSM INPUT POWER 1S SUPPLIED OJRECTLY FROM THE 3 PHASE LINE.
THEREFORE, YE PSM-AUX INPUT POWER MUST SE ISOLATED FROM 1 AND FROM THE 240¥ INPUT LINE.

IN THIS EXAMPLE THE PSH-AUX TRANSFORHER SECONDARY HUST NOT SE CONNECTED 10 a.

EXAMPLE»
240V_ LINE

POWER SUPPLY
MODULE (PSM)  

      

 

  

 

  
 

    

  

24a0Vvac, whol,
3 PHASE 2 |e

LY L2 13 GND

=

F2
3 oe£9 at

=. ——=+ —! .

PSH-AUx
TRANSF ORHER
0020-5093

Pe °

2aova :

   

 

 
C aoc

| PSH-AUX

CONTROL CIRCUIT
TRANSFORMER

    24a0VAC bm

Li L2 3

  
   

 

 

———} CUSTOHER’S
120VAC

CONTROL
CyRCUITS

BIAGRAM, OUTLINE & CONNECTION,

PSM-AUX, BRU-SOO, 105000

DOCUMENT NO, 9101-0134 REV D1 
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8 i 2 L 6 L 5 z 4 1 3 lL 2 1 1
PAST

\ SERIAL_INTERFACE CONNECTIONS ’ 1w1-@n76

PRO SERIES CONNECTOR PS | RS232 OR RS422 A

 

 

 

 

 

  
 

 

9101-816 1-XXxX Ss AL TlBR) SERIES IAiVE MODULE | Q16tXXX /\ RIAL TERMINAL SERIAL COMMUNICATION DETAILS
CONNECTOR PB |

PINxeT AY piack AN A 1. COMMUNICATION TYPE: FULL DUPLEX
are? ff THITE tA 2. BAUD RATE: 96a D

22 A .A 3, START BITS: 1 BIT
aCv- 5 ry BROWN ~ |i 4. STOP BITS: | BIT

A eS i HITE mT A $. WORD LENGTH: @ BITS

LOGIC “1” ray ap yr 8
Ay Ss 2 y RED x || A neko f oe\ na fps psf ve pz

com 5 Li 4 WAITE 4 LoGiIc “a: ue a) ue r
; 14 Pr]Ssueun,Y Y Eat omos |3

6. PARITY: NO PARITY, THE BRU/PRO SERIES PRODUCTS DO NOT SETA
PARITY BIT OR CHECK INCOMING DATA FOR PARITY,

 

 

 

 

  
 

c

t FOR TANDY t@2 OR 200 TERMINALS ' TANDY (82-208 SETTINGS

PRO SERIES CONNECTOR PS } | TANDY TERMINAL,
9497 ~1040-318 /\ 25 PIN D CONNECTOR SETTINGS MUST BE MADE IN THE TANDY PERSONAL COMPUTER WHEN

BRU SERIES DRIVE GODULE I CABLE t USING IT AS A SERIAL TERMINAL WITH THE BRU/PRO SERIES PRODUCTS,

pin ein (REF. TANDY OWNERS MANUAL FOR SETTING COMMUNICATION PARAMETERS). |,
xT- oY BLACK Ya pe
xnt+ 3a WLI WATTE eit SET "TELCOM" COMMUNICATION PARAMETERS TO:

ROv= ‘Y__prow Tilo 200 OYRCVt 4 t WHITE |

¥ rl
t i
 

 

8 @N 2 ENN

BAUD RATE & } B+5V REDcom? THE CONNECTOR
L 3>—4 +7 RORD LENGTH

PRRITY

SHIELD, « hd Y STOP BIT
L ° BLACK gy STOP/START

[ CONTROL CODE L
3 LINE FEED

A 91@1-@161-xXxx 15 A GENERAL PURPOSE CABLE FOR CONNECTION TO THE END USER’S SERIAL TERMINAL.
9697-1@48-81@ IS A CABLE TERMINATED AT BOTH ENDS FOR USE WITH TANDY 1@2 AND TANDY 2@@ TERMINALS tRS232),

NOTES:

 

 

 
    

A\ WIRE COLORS SHOWN ARE FOR CABLE ASSEMBLIES SUPPLIED BY RELIPNCE MOTION CONTROL. Ssjer] owshits.{AT ee
AX 817+ AND RCV» PRE NOT USEDFOR 5292 CONNECTION. R232 USES SINGLE WIRE TRANSMIT AND RECEIVE

CONMECTIONS REFERENCED T 2 USES XMT+ AND XMT- FOR DIFFERENTIAL (2 WIRE) DATA Tuan
TORENT. B5eo2 USES RCVS FAD RCV.FOR DIFFERENTIAL DATA RECEIVE meOo br

AX SEE_INSTRUCTIONS FOR SERIAL TERMINAL TO DETERMINE IF +SV SUPPLY CONNECTION FROM THE BRUVPRO SERIES mnt Seneca SERIAL TERMINAL CONNECTIONS
PRODUCTS 15 NEEDED. DO NOT CONNECT IF SERTAL TERMINAL USED DOES NOT REQUIRE AN EXTERNAL +5V SUPPLY [oom ERSantes PRO P5/BRU PS

Ay SELECT S232 oR RS422 VIA JUMPERSELECTION ON THE BRU SERIES LOGIC BOARD OR PRO SERIES CONTROLLER BORRD se CREM neueTaioNeR BEA
TO MATCH SERTAL TERMINAL BEING USED. . 2*_Seeeee RELIANCE MOTION CONTROL giat-aic|

a T 7 T B T 5 a 4 —-— a T T = |
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SAMPLE EXTERNAL CONNECTIONS

[Begs :
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[secretes ee Poe]

1, +24¥ AND +24¥ COM SUPPLY CONNECTIONS ARE AVAILABLE

FROM THE DRIVE MODULE, CONNECTORS Pi OR P2.
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5.50 HAX.
4.30 SPECIFICATIONS:

, OUTPUT POWER @ S0/60Hx
T1O VAC OUTPUT VOLFAGe

POH-AUX SO°C MAX. TEMPERATURE RISE 500 YA HINTRANSFORMER » - - - - - :
0020-5083

I NOMINAL OPERATING VOLTAGES..-------------- 480 OR 240 INPUT,
460 0R 230 INPUT,

ee 440 OR 220 INPUT,

]_--—— COHNECT ION TwSTRUCT ONS

6.25 4.25 -"|
MAX,

6 * x 0.69

SCHEMATIC SYH@OL

6-32 TEAMINAL SCREWS (6) L-o.31 HD W3) O24

 

 

 

  
 

 

 

INPUT (PRIMARY) CONNECTIONS: H},H4
480 VAC INPUT: JUHPER H3 to H2

120 OUTPUT
HES OUTPUT

IG OUTPUT

240 VAC [NPUT, JUMPER Ht) to H? AND H2 to Id

 

 

 

 
     
  
 

OUTPUT (SECONOARY) CONNECTIONS, XI, x2
8.0 MIN. CLEARANCE RECOMMENOED FOR ACCESS FO WIRING | 120 VAC

Xe x)

5.00 MAX

NOTES: B 19866 |S JjuppaTe TITLE Block] 17-20-91] BC

RING OR SPAOE LUG CONNECTORS (NOT PROVIDED) ARE REOUTAED A )16002/PS RELEASED 4-11-88 BB
FOR WIRING CONNECTIONS TO THE TRANSFORMER, Rev) ECO lBY| REVISION DEscriryioM DATE ICRER
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STANDARD COMBINATIONS OPTIONAL COMBINATIONS 4%
ORIVE HOOULE MOTOR PERSONAL I YY MODULE MOTOR PERSONALITY MODULE

HODEL & PARY NUMBER HODEL NUMBER HODEL NUNGER PART NUMBER HODEL_NUHBER HOCEL NUNGER PART NUMBER

§-3007-N-HOOAA PMO25A53007NH-0 104-0009-XxX 5-4050-P-HOOAA PHO2ZSAS40SOPH-0 9104-0033-XXX

OM-25 S-3016-N-HOOQAA PHO2SAS3016NH-O 104-0003-XXxx S-4075-R-HOOAA PHO2SAS4075RH-0 9104-0046-XXX
9101-0310 5-40350-P-HOOAA PMQ2S5AS4030PH-0 104-0000-XxX

F-4030-G-HOGAA PMO25aF 40300H-0 9 104-GOSS-XXxX

§-4050-P-HOGAA PHOSOAS €0S0PH-O 3104 ~QO006-XxX S~4030-P-HOOAA PHOSOAS 4030PH-0 9104-001 G-XXX

DH-SO 5-4075-R-HOOAA PHOSOAS 4075RH-O 9104-G035-XxXX 5-6200-0-HOOAA PHOSGA5G62000H-0 9104-001 4-XXX
9101-0312 S-6100-0-HOQAA PMOSOASGIOOGH-O 9104-000) -XXX

F-4050-0-HOGAA PHOSOAF 40S500H-0 9104-0096-Xxx
F-4075-R-HOOAA PMOSOAF 4075RH-0 9104-0087-xXX
F-6100-R-HOOAA PMOSOAFGIO0RH-O 910 4-0098-XXX

5-6200-G-HOGAA PHIOOASE2000H-0 9104 -0010-XXX 5-6100-G-HOOAA PHTOOAS6100GH-0 9104-G039-XXX
OH-100 S$-8350-S-HOOAA PM100A583505H-0 9104-0011 -XXX S-6300-0-HOOAA PNIOQASEIO00H-0 9104-0054-XXX

9101-0312 {-5300-R-FOZAA Pri OOAISIOORF-2 9104-0074-XXxX 5-8500-S-HOOAA PHI OOASESOOSH-0 G104-001S-XXX
F-6200-R-HOGAA PHIOOAFG200RH-0 104-0099-XXX

F-6300-R-HOOAA PH100AF6300RH-0 104-0 100-+XXX

S$-6300-0-HOOAA PHISOASG3I000H-0 104-O0ST-XXX S-6200-0-HOOAA PH1S0A56200GH-0 9104-0027-XXX
OW-150 S$-8500-S-HOOAA PHISOAS8S00SH-0 9104-O00S-XXX 5+8350-S-HOOAA PMISO4S8350SH-0 9104-002S-XXX

gtot-o313

DH~150X 1-6600-A-FOZAA PuISOCIG50ORF-2 31064-G079-XXxK

3101-0314

PERSONAL Ivy HODULE PERSONALITY MOOULE HOOEL NUMBER EXAMPLEART NUM A ; ’ NUMBERPART NUMBER EXAMPLE HODEL NUMBER EXAHPLE §=6100-0-H OOAA
9104-0000-020 PHO2ZSAS4030PH-OX F-4075-R-H QOAA

{ {-5250-R-F He.

tSOFTWARE AELEASE LeveL 2.0 XrGUSTONER spectAt, ) FACTORY DESIGHATEO SPECIAL OPTIONS

PAAT reanti€A ASSIGMED ° - AON ay rogrFaw cotbus ons aN
To SPECIFIC nODEL HO. Feta ACER LINE COUN? 3BowneranPace

He2OO0 (STanOaRd FOR S AND F OTORSD 3*90VDC BRAKE ANO FAH PACK
Feicoo «SIanoanD FoR | poronsy 4021006

NOTES:

poron VINDING © uotTsri 900 ApHD
norOR R
Ont SUITCHIMG gee. AuShix (STANQARQ)
DRIVE MODULE i CURRENT RATING)
PERSGWAL ITY noo  

1, MOTORS VETH AND MITHCUT BRAKE OPTION USE THE SAME

PERSONALITY HODULE.

USE PERSONALITY HODULE FOR MOTOR LKITHOUT BRAKE

«-0 SUFFIX PERSONAL TTY MODULE).

BRAKE
WOE BRAKE AND Faw Pace ZNSele

RECHANICAL COMP IGURAT. 10tUN
FeeDeACE ENEON!

 

 

A USE PERSONALTYY MODULE FOR HOTOR WITH FAN

(-2 SUFFIX PERSONALITY HODULE).

A LAST THREE OLG!TS OF PERSONALITY NODULE PART NUNSER

DENOTE SOFTWARE RELEASE LEVEL, AND WILL BS AODEO BY
RELFANCE MOTION CONTROL AT TIME OF SHIPMENT.

S. SALE OF ANY COMBINATION OTHER THAN THOSE LISTED MUST
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Fig00 «Stanpaad FOR ft morons?
MOTOR VINOING K
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MODEL mee
mOrcR

$4onscuafinger
FaFERInaeon

fdrtucrt

E [19866[B [ADDED F-OTOR INFO] x-nor-m BC
B-D} B-16383, C-18394, D-19646

A[16i62[BC] RELEASED 6-24-88 BC
Rev] ECO |BY| aeviston pescrtptioN DATE |CHKR
Us ESS OTaR aw SPRCIFIED Five Tt Bee TT TR This

ea wOT Scat GRawing, BC 6-24-88 JH 6-24-88
 DIEASIONS AME IM INCHES DIAGRAM, DX/KOTOR/PH,

  
   

BREAN alt €OGES .OF Mar,

BE APPROVED BY RELIANCE MOTION CONTROL ENGINEERING OEPAATHENT. Toteeneee gn Re q sce Beival x oT
CONTINUOUS ANDO PEAK TOROUE RATING OF MOTOR SEO [HM OPTIONAL einerlonss aafues Ee TAoa san 9101-0235
COnNSINAT LOM May GE DIFFERENT THaN Saxz MOTO? USED IN oftinsis otro| FELIANCE TNT eet TT
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SPINDLE ORIENT KIT INSTALLATION INSTRUCTIONS.
1, REMOVE COVER (A) FROM DRIVE HODULE. REMOVE NUTS COTY 2, NOT SHOWN)

INSIDE OF COVER (A) AND REMOVE FILLER PANEL (HOT SHOWN) FROM FRONT

OF cover,

2. PLUG RIGBON CABLE ASSEMBLY INTO SPINOLE ORIENT BOARD CC) .

CONNECTOR PB.

3, PLUG OTHER END. OF (B) INTO BAU-SOO LOGIC BOARD (O) , CONNECTOR P7.

4. FASTEN 80RD (C) TO BOARD (0) USING C4» SCREWS (E) Ano

AND (4) LOCKWASHERS (F) .

S. PLU 6-WIRE JUMPER HARNESS (G) INTO CONNECTORS PS OF BOARD (C)

AND P3 OF BOARD (0) AS SHOWN,

6. PLUG JUMPER CONNECTOR (H) INTO CONNECTOR P2 OF BOARD (G) AS SHOUN,

7, PLUG 2-WIRE JUMPER HARNESS (I) INTO CONNECTORS P2 OF BOARD (C)

AND P1 OF 8OARD (0) AS SHOKN,

8. INSTALL covER (A) -
MATING CONNECTORS ARE PROVIDED IN THE SPINDLE ORFENT KiT FOR CUSTOHER
CONNECTION TO SPINDLE ORIENT BOARD CONNECTORS PI, P3, P4, PE,

HATING CONNECTORS ARE PROVIOED WITH THE GRU-SOG FOR CUSTOMER CONNECTION
TO GRU-SOO LOGIC BCARO CONNECTORS P4, PS, PE.

NOTES:

AN RIBBON CABLE HARNESS

TOP VIEW

(€) SPINOLE ORIENT CONTROLLER BOARD (D) aRu-soo Losie BoaRo   

     (8) RIBBON CABLE HARNESS
(RIBGON CABLE HUST Bf PUSHED

+ 3 INUARD TO CLEAR COVER:

COVER

FRONT VIEW

  

 

GAU-500 DRIVE MODULE WITH

INOLE ORIENT CONTROLLER OPTION

 

RIGHT SIDE VIEW

 

 

 

BRU-SOO LOGIC

Boar(0)

SPINOLE ORIENT
CONTROLLER

PE BOARD
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 RS-232C/422 KIT INSTALLATION [NSTRUCTIONS

NOTES, 

REMOVE COVER (A) FROM ORIVE MOOULE. REMOVE NUTS COTY 2, NOT SHOWN)
INSIDE OF COVER (A) ANO REMOVE FILLER PANEL (NOT SHOWN) FROM FRONT
OF COVER,

. FASTEN BOARO TO BOARD (C) USING (4) SCREWS (0).

. PLUG 6-WIRE HaRNESS (E) INTO CONNECTOR PG OF BOARD (C)
AND INTO CONNECTOR P3 OF BOARD (B).

INSTALL COVER (A) .
MATING CONNECTORS ARE PROVIDED IN THE RS~232C/422 KIV FOR CUSTOHER
CONNECTION TO HOSY COMPUTER & ADDIYIONAL BRU-S00 DRIVE HODULES.

INSTRUCTIONS FOR CONNECTIONS TO PI & P2 ARE
SILKSCREENED ON THE &5-232C/422 ADAPTOR CARD.
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BRU-500 ORIVE MODULE WITH

326/422 OPTION

RIGHT SIOE VIEW
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BRU-200 DRIVE MODULE-MOTOR-PERSONALITY MODULE COMBINATIONS
 STANDARD COMBINATIONS OPTIONAL COMBINATIONS /\
 

   
 

 

 

 

 

 

  
 

 

 

   

DRIVE MODULE HOTOR PERSONALITY MODULE HOTOR PERSONALITY HOOULE
HODEL & PART NUMBER| MODEL NUHBER MODEL NUMBER PART NUMBER __ MODEL _NUHBER HODEL_NUMBER PART NUMBER
—_—_—_— “"5-2003-K-HOOAA PHOIOBS2003KH-0 9105-0006 -XXX 5~3016-N-HOOAA PHOIOBSSOTENH-O| _9105-0001-XxX

on-10 $=2005-K-HOOAA PHOTOBS200SKH-0 9105-O007-XXX
5-3007-N-HOOAA PHO1OBS3007NH-O 9105-0000-XXX9101-113)

$-301G-N-HOOAA PHO2085301GNH-0 1OS-O002-XXX $-3007-N-HOOAA PH020853007NH-O 91 05-O0F3-XXxX
on-20 $= 4030-P-HOOAA PHO20BS4030PH-0 105-O003-XXX S-4050-P-HOOAA PHO20854050PH-0 $105-0005-XxXx

F=4030-G-HOOAA bHO20BF40300H-0 105-0057-XXX96101-1132

5~4050-P-HOOAA PHOBOHS4050PH-0 '3105-0008-XXX $-30168-N-HOOAA 03085301 6NH-O ‘9105-0015-xxx
om-30 5=4075-R-HOOAA PMO30854075RH-O 9105-0009-Xxx 5-4030-P-HOOAA PHOIOBS4030PH-0 9105-001 2-XXX

F=4050-Q-HGOAA PHOSOBF40500H-0 9105-00S8-KAX
9107-1133 F=407S-R-HOOAA PHOSOBF4075RH-0 QTOS=COS9-XXX        
 

PERSONALITY MODULE

PART NUMBER EXAMPLE

3105-0003-020

PERSONALITY MOOLLE

n PHO208S4030PH-0xX

SOFTWARE RELEASE LEVEL 2.0

PART NUBBER ASSIGNEO 0 = MOTOR WITHOUY FAN AA = STANOARO
Toa SPECIFIC HODEL NO. 2 = MOTOR WITH FAN OPT}ONS a=S5T0 A 4

jovi Al
FEEQBACK ENCOOER LINE COUNT sOrnecanebeck
H=2000 (STANOARD FOR S AND F MOTORS) ]OVOC BRAKE AND FAN PACK

MOTOR WINOING Ke (VOLTS/1000 RPM) Sayed BRAKE

MOTOR MODEL NUMBER MECHANICAL Conr BRAKE ANO FAN PACK
OM SWITCHING FREO. B=10kHz (STANDARD? Feeppact ENCODERtint. co
OR}VE MODULE {PEAK CURRENT RATING? 2000 (STANDARO FOR SAND F HOTORS)
PERSONAL LTY HOOULE HOTOR WINOING Ke

(VOLTS/T000 APH)
MODEL NUMBER
MOTOR TYRE
S=RARE EARTH MAGNET

NOTES F=FERRITE HAGNET
1, HOTORS WITH AND KITHOUT BRAKE OPTION USE THE SAME

PERSONALITY MOOULE.
C 119$66/BC] REVISED & REDRAWN [rr~nov-9r BC

LN USE PERSONALITY HOQULE FOR MOTOR WITHOUT GRAKE
(-0 SUFFIX PERSONALITY MODULE) . B 19646 /BC| UPDATED DOCUHENTATION [29-May-91] BC

LN USE PERSONALITY MODULE FOR MOTOR WITH Faw ALA0G287/BC)cuc'> pM MODEL HoO.| 2-3-89 BC
(-2 SUFFIX PERSONALITY MODULE), A T1821 /BC RELEASED y-nov-sa]| BC

x LAST THREE OIGITS OF PERSONALITY MCDULE PART NUMBER REY) ECO |BY| REVISION DESCAIPTION DATE |CHKR
DENOTE SOFTWARE RELEASE LEVEL, ANO WILL BE ADDEO BY TU eo preToei wean POS 7
RELIANCE MOYION CONTROL AT TIME OF SHIPMENT. oo wor Stale okames BC 3-nov-ea] JH 3-nov-ad

OIMEMSIOMS ARE IW IRCAES
5S. SALE DF ANY COMBINATION OTHER THAN THOSE LISTED HUST BREAK ALL 92 HA, DIAGRAM, Dx/MOTOR/PS

HE APPROVED BY RELIANCE MOTION CONTROL ENGINEERING OEPARTHENT. LUEESmp Reevea 22 Aad tak it 51D COMBINATIONS, BRU-200

ZN CONTINUOUS AND PEAK TORQUE RATING OF MOTOR USED IN OPTIONAL Hettiiets arjow fee RAT 9101-1053
COMBINATION MAY BE DIFFERENT THAN SAME MOTOR USED IN DEemutd. x¥a.928 RSLIANCE Tet poet Tat) Tater
STANDARO COMBINATION. an arrsol0| ELECTAICMG NifA c lh of 1

HOOEL NUMBER EXAMPLE

LL X = CUSTOMER SPECIAL
NO LETTER = STANDARD

MOTOR

MODEL NUMBER EXAMPLE

F-4075-R-H OOAA
§-4030-P-H QOAA

 

FACTORY DESIGNATEO SPECIAL OPTIONS
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"SECONDARY CONNECTIONS
8-32 THB BOLTS
(4.17 DIA)

|CONNECT TON INSTRUCTS ONS

|

PRIMARY CONNECTIONS
8-32 THO BOLTS LX
(4.17 OLA)

 

EEREERER
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|

OPIRl
e
SUP i Ble

97,
10

MAX =|
(230)

Pitt
®

  
 

3.32 10.06
(a4 21,5)
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NOTES;

1. DIMENSIONS ARE IN iNCHES (mm)

RING OR SPADE LUG CONNECTORS (NOT PROVIDED)
ARE REQUIRED FOR WIRTNG CONNECTIONS TD
TRANSFORMER TERMINAL STRIPS,

9.00 MIN,
(200)

9.20 MAX —
(210)

CLEARANCE RECOMMENDED
FOR ACCESS 70 HIRING

i

  
 

|

 

   

8.00 +0.06
(203 £1.5)

-
-
-
p
-
-

 

Psounr ne HOLES, 0.28 10,02
(7.1 20.5)  

1

9.20 MAX. 4
(235)

| d
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|

3kVA TRANSFORMER

ELECTRO-CRAFI P/N 0020-5097

DIA (A Bipcorsta] CHG’ D TEXT ef
B |19866/5J] UPoaTED TETLE BLock

|

12-20-91] BC

A 7aeojec| RELEASED

|

2-23-89] JH
REV] ECO [BY |REVISION DESCRIPTION] DATE

|

CHER
OIFERMISE5 eA BT OTE GR EAT aT

Geeseatate (2C 1-10-03] 3B o.2m0|

 

 

 

 
      

 

 

GREAK ALL EDCES .02 HAX
FILLETS AKO ROUNDS .02 R Baw
TOLERANCE ON.

ID} AGRAM, OUTLINE, TRANSFORMER      

ANGLES 21" Uaerolice coskaePT
FRACTIONS. a 1/64" |Eden Protea, ta Sexe 9101-1056
DECINALS.¥X0.010) FELIANCE,

Jou 005
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4 PHASE TRANSFORMER SECONDARY VOLTAGE  

 

  

oO RELIANCE MOTION CONTROL
AND CORRESPONDING DC BUS VOLTAGE, 1 PHASE TAANSFORMER

VERSUS DC BUS CURRENT PART NUMBER KVA
3 kVA TRANSFORMER 0020-5097 3   

 

NOTES:

LN DC AUS VOLTAGE AND CURRENT TS MEASURED AT MOTOR POWER
CIRCUITS INTERNAL TO THE DAIVE MODULE
(NOT ACCESSIBLE TO THE USER).

2. CURVE SHOWS REDUCTION IN TRANSFORMER SECONDARY VOL TAGE

AND DAIVE MODULE INTEANAL DC BUS VOLTAGE, DUE TO TAANSFORMER

INTERNAL LOSSES, AS BUS CURRENT LOAD INCREASES.T
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3. ALL DATA TAKEN WITH TRANSFORMER PRIMARY VOLTAGE HELD

TO 2390 VAC 1 PHASE LINE TO LINE 60 Hz AND WITH SECONDARY

WIRED FOR 230 VAC LINE TO LINE NO LOAD.

20625/JL| UPDATE TITLE BLOCK /0-S-93| Be_

19960/BC} BAU-200/1a2000 2-19-92 BC

19866|BC RELEASED 11-22-91] JH

ECO BY JREVISION DESCRIPTION DATE CHKR
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UNLESS OTHERWISE SPECIFIED IAARN BY DATE DESTGN ENGA OATE

DO NOT SCALE DRAWING BC 41-22-91] JH 41-22-94
IMENSIONS ARE IN INBREAKALL EDGES 02 MAX. DIAG, XFMA LOAD REG,

FILLETS AND ROUNDS .02 A MAX BRU-200/IQ2000
TOLEAANCE ON: Confidential information of PART NO.
ANGLES 1° ffl tance MOTTONCONTROL

FRACTIONS: £1/647 ooh Pairie. _ 9101~—1057
    

DECIMALS. Xx+.020) PFELIANCE SCALE Jone Sive SHEET
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TEST POINT: BESCRIPTION

CLEN (OURSEST LOCP GARBLED) CULPUT SIGN INDICATING PRIVE 1S EANGLEL, +SVDC = ERARLED, © 550 © ITER
@ ve = DISAEN.

Con (Corel) INPUT CommaSICNHL = DIFF THENCE| BETEENINPUT CICMA.S VCSt Fem ves-, eum

Aaa.SIQL, #12VDC Ror

D} 7 3 ; ce in TERYdoleTES RENE Pana WETLode D
Coe (CGH) COUNON RDPERLMCE POR TEST POINTS MensURCMENTS. COPMON 1@ VOC) FOR Logic

CIRQUITS. eum

TPR (CURRENT FCED BACK, F LOG): R LOG MOTOR CLARENT. ANALOG SIGTL, 2 S.0VbC RINSE. iN e Los

- eae

THING (CURRENT HAGRTTUDED: DRICRAINCS MAGNITUDE AND POLARITY OF 1R,1T, SAMC £5 OUTPUT SICWL @ CHD
HOG (CONNECTOR PS SIN 1), AYALOG BIGHHL, +/8VDC RATE * HO

Sa one
ST TINS RUCTIOND INDICATES (CA A CROPROCESSOR 16 READING CPROM, *SYDC © NOT READING EPROM. @ hn @ Ofc

TOSCLEG LOW 18 VK? HEH EFROH IS BEING ACAD. @ Coe |
=F - et ee — — de @1T

IR“LOURRE COMMAND RI: R LOG MOTOR CURRENT CommmND. SIGWL 15 SIND Wave WE Ww noToR SFr 1s Qe

TURNING, AMPLITUDE OF SINC HAVE PROPORTIONAL 10 COFTWDED MOTOR CURRENT. 1 1@¥DC RANGE./\,

IT CCURRENT COSPND T): T LOG MOTOR CURRENT Como. SOE AS SIGNAL IR BUT SiMe ReVE IS @ 1st

SUED 249 ELGEES FRON TR. LN

PON Ceeray TOR): PREYOTICouteur SIOTL, QUIPUT IS SELECIABLE UsTNG SCRIAL TERTUNSL, Sc [I

TS QUIPIT SIOTL FR TYULC MONITOR (CONNECTOR PLoy Pe 3). ANMLOG STGuL, + 1@VIC RANGE. 2 &

Cr-- a —————— R107 Cc

tO UMOICR FELOIIT® QUTFUT): VOLIRSL PROPORTIONAL TO MOTOR SPCCD. Sfral hS GUIPYT STGHAL MvO ”

(CO NICTOR PS PIN 2}. ANOLOG SIOV4, S10V0C RENCE. BRU 288

OGG (GALILLATCA); TRIBNGLO REC FOR PYM OUTPUT DHITOHING. NOTD: AMPLITUSC HAY GlenGo BSMarae res cnrvees. LOGIC_
SSO CSYSTCM STAIUS OUTPUT: OUTTUT SIGA INDICATING DRIVE MODULE STRTUS, +5¥0C - DRIVE . — +

MEAL READY. @ VDC - FAULT DCYECYCO. SHE TIMING AS OUVPUT SIGNTLS SSO #7- (CONNECTOR NOTES: LN TEST POINT VOLTAGE SCAL ING:
Pl PINS 8,2). ooo —

tt = Sto NOTES qU83 (UP/DONY A): R LEG POTOd CUTPUT COnPPNID BIGEL. +15VOC = LPPER R LEG OTR DEVICE ON. = 5
-1S¥DC = LOSER R LEG PORER LEVICE on, not §.@VDC=DM PCAK RATING

1S {UPD 535 5 LEG ROTOR OUTPUT COmmAND SIGWAL. #i1SVDC+<ISViC. Ld

WUT (UDO1d; T LEG MOTOR QUIPUT Command SIGN. +15¥DC¥~15vDC, IRIPEAK)! «=10.2VD0C*DM PEAK RATING 1.8 6.5 8.333 Veer

TMPEPK YPOTENTIOMETER|DESCRIPTION: bi! a ph y_BL pr ee — tat ha Fea OS OAS IM B
RiG? (VCS OFFSET MQIUSTD: THIS POTENTIOMETER 18 FACTORY AOJUSTCO BUT NOI SeAeFD so_17 avo. Ce Hh aieet eal peer vine

FICLD ROJUSTED. NOTCr THE OFFSET CAN 1.50 DC MOJUSTED DIGHILLY VIA TRE SCRIM, TERI, WS TUT SCALING TECUECICD YUH
Loop morte,

ZXOUTPUT SIGNALS ABOVE +1@ VDC OR BELOW —1@VvDC
ARE CLAMPED TO +18 OR -1@ VUC, RESPECTIVELY.

_ 19866
_ CAD: Rea74 All esos0d
DO NOT SCALE THIS DRAWING [A [i7ses

z SYA) C.C.0,

AC |OxoaD wr

A DIAGRAM, DRIVE MODULE, A
KK Oe TEST POINTS, BRU-208

rents Nonggens
ae#3eat

FareneFo Vo ao Pee, oePaint RODEr SENT Mee pry =
mmraianiol BEL FAMDE ROTOR g16)- 106 1

- - 7 waITOO] Beert of |
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DRIVE MODULE
TERMINALS

 

S-SERIES AND
F-SERIES MOTORS

MOTOR POWER MOTOR POWER
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1-5300 AND
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1 |

| CABLE MATING CONNECTOR| CONNECTOR TEAMINAL STRIP

R A RED A é R neo ZN V A

S WHITE Sols WHITE S
Ss , B < U

T T BLACK < c fT BLACK W T

ORAsSTS GREEN / MOTOR CASE GREEN
rb GND £ 1 i hy _MOTOR CASE

|
Yay |

C jeo625]JL] UPDATE TITLE BLock |/o-$°73

|

BC

B 49960/BC CHG’D NOTE 2 2-19-92 BC

A |19866/B8C RELEASED 14-21-91] JH

NOTES: REV] ECO |BY|JREVISION DESCRIPTION DATE CHKA

1. DO NOT INTERCHANGE ANY CONNECTIONS UNLESSOTHERWISE PRAWN BY DATE ESIGN ENGR DATE
IN THIS CABLE. DO NOT SCALE DRAWING SJ 44-21-91] JH 41-24-91

J GROUND CONNECTIONS:
BRU-200 & [Q2000 - SCREW TERMINAL
BAU-S500 & 15000 - M6 STUD

/\ WIRE COLORS SHOWN ARE FOR CABLE

BREAK ALL EDGES

TOLERANCE ON:
ANGLES 41° 
DIMENSIONS ARE IN INCHES

FILLETS AND ROUNDS .02 R MAX

 
 

.02 MAX

 SCHEM, CABLE, MOTOR POWER
 confidential Information of [PART NO.

AELIANCE MOTION CONTROL

 

 
FRACTIONS: £1/64° Eden Prairie, MN 55344 9104-44140

ASSEMBLIES SUPPLIED BY RELIANCE DECIMALS. Xx+,020| RELIANCE, SCALE OWS SIZE] SHEET

MOTION CONTROL. “xXx+.010| ELECTRICM] 1:4 a l4ot 4   
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}A jai2aaltm] RELEASED

= | rev] eco [ey [REVISION DESCRIPTION
INCHES } sonnyyo
Som} AIG INTARE 1-31-95|

DIAG, MTG & CONN, EXT

HOES.

AN FORINTERNAL SHINY RES [STOR
;STALLED Bet WEEN PINS 1 & 2 OF TR2.
L_SHYNTRESISTOR  

MOVE JUMP E
INSTALL WIRING AS SHOWN

36° OF std AWG WIRE JS SUPPLIEQ WiTH EXTERNAL SHUNT RESISTOR.
Cul TO LENGTH AS REQUIRED.
46-32 STUD (HUT AND WASHER SUPPLIED) FOR CUSTOMER GROUNDING.

Aa 200 WATT CONTINUSUS, 6000 WAIT PEAK

JEXTERNALSHUNT
RESISTOR

AIR
EXHAUST

 

BRU-200 QM-30

1Q2000 PDN-30  
CONNECTION DIAGRAM

     

 

     

   

 

SHUNT , 8RU- 200/162000
sat gene rotiokeraepe ot a
Pit sane OT ION COMbo
Eden Prairie, MM S5344

RELIANCE,
5| ELECTRIC |

9101-1326  



C
E
C
E
C
E
E

O
C
U
L

SCC
U
E
S
E
S
S
S
C
E
S

S38
2
5
S

5
9
D
5
9
3
5
3
5
9
9
9
9
9
9
5
9
9
0
3
2



   

 

   
   
  

«POWERWWIRESF   =
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MOTOR POWER PEE HOLD
HoTOR [MATING ie]RECGE ORIVE TERMEWAL (5)] Rae AIRE

f CONTACT SIZE PouchMine ar C Copel om
(GAUGE Jat) aggGen ne vy ALL ohh 1B ARG? my ac AUN Lats POWER
= [a IPT COP TIONAL)

16 AWG/1, 2am! D1 0/PLH- 10 uteri) 44 ANG/2. Sen?
16 aAWG/1. San?  

OM-20/PDM-20

 

   urc2L)
QH-JO/PDH-30 |),v2)

TERMINAL SIRIP
ACCEPTABLE vier PANGE

(GAUGE rn? 1

22-10 roe

TORQUE ALL TERMINALS
OU LRN,

 

12 AWG/3, Oo!
 14 AWG#2. Sana!   
   

 

 

  
| ANCEREL |ANCE

Fe Ni ray A

 

 GESTED
TeasORVER SIZES

1 [ToxWa[GS
   
   

   

   
          

TERA
BLOCK

A FUSED DISCONNECT
OF CIRCUIT BREAKER
 tipeat 10u oR:ste TRANGI ORNE

 SINGLE(Pst OPTIONAL, sy REGUerWHEN
orsinee hier VOL LAGE

Siyeanr eta DIRECTLY honTHe
COMMON GROUNDING

TRANSE ORHER POINT FOR AMPLIFIER
CHASS)S sraten AONE PEA AxIG)    

RACH) NE COMMON
GROUHO ING BUS GAR

  

CahEETal
NOLES

AN MA® BE USEO TO CREP LOGIC SECTION OF OR) VE MODAL SUPPLIES POWERED AFTER MAJN MOTOR SUPPLY JS TUBKEO OFF AT U1, L2 TERMINALS
(EXAMPLE: 10 RETAIN DIAGNOSTIC STATUS OF DRIVE MCCALE APTER LT, U2 POKER DOWN). MEN USING A THREE PHASE SUPPLY CONNEGT THE MAIN
AMO AUNILIARY INPUTS TO THE Sant PHASE,

A SUPPLY DISCONNECTING DEWICE 3S REQUIRED £ORAbs Atne B SAFETY, LOCAL REGAATIONS SHOWLO GE GESTRVED. IK EUROPE. IF & GROUNDED MEUIRAL IS USED {NSIEAD
OF L2 GRALQZAUK, CMLY LT BAY BE SWITCHED OR F

ZS JUMPER (NSTALLED Al FACTORY Fem (NTERHAL SHUNT, SEE DAMWING 9101-1928 FOR SERRINAL WIRING OF EXTERNAL SHUT OPTION TERMINALS,

AN TRAHSE CARER SIZES GHOWH AQE FOP HOST APPLICATIC§“NS: APPLICATIONS REQUIRING MAXIMUM PEAK TORCLE AT MAXIIGHS HOIOR SPEED MAY REQUIRE A LANCER TRANSSORHER,
SECCADARY VOLTAGE HAY DROP (DASE ON TRANSS OPER LORD FEGULATIC' PERFORMANCE) WHER TNE MOTOR DELIVERS PEAK 1ORQUF, THIS DROP IN IRANSOARTA VOLIAGE HILL
LIMPT MAY IPUA MOTOS SOFED WHILE PEAR IC29f 19 PEQUIPED. SCE DRAW/KG 9101-1057 FGR TRANS! OOMEA LOD CEGULATION OF BEL IANCE MOIJON COMIROL THAdSE CARER
9020-097

G\ ORIVE PATEO 100-240 VAC RHS,GINCLE PriASE INPUT YOLIAGE (2730 VAC STANDARD).

G. 50 HOI DAISY CHAIN OR IVE HODULES. Mant SEFARATE CONMECTIONS DIRECELY 10 THE AC SUPPLY.

ZEN OF IVE ENABLE INPUT BUST BE OPENED UIIRAIN POWER 15 REMOVED AMD AUKILIART POKER 1S PRESENT, OA A DAIVE FAULT WILL OCCUR.

8. MULTIPLE DRIVE AQQULES HAY BE POMEL FROM OnE TRANSFORMER OR OFHER AC SUPPLY SOURCE.

A AC LOM FICTER AWD SMIELDEO MOICA CALE ARE GPTIOMAL. 10 GE USEO FOO PHPSOVING THE OFIVE RONGEES CLECTROMAGHETIC COMPATAUILI I
INJERWAL FILTER. WIRIRG DETHEEN THE GHIVE HODA AND FILTER SHOUD DE KEPT AS SHORT AS POSSIBLE. THE COMMON GROUND BUS DAR SHOULD BE AS CLOSE
TO Vid ORIVE AS POSSIELE, Ady SIRT SIZES ARE MINIHAURECOOENOEO WALUES, INE REQUIFEMENTS OF LOCA PECULATI©<“NS SHKO BF ODSERWED 

NOTE: ate FRR Fu
URRENT OURI
aa AUXEL | AB’
Ut CLass J,Cl
ACCEPTABLE.
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PS-237C/422 KIT INSTALLATION INSTRUCTIONS

1. LOOSEN COVER SCREWS AND SLIDE COVER (E) OFF OF UNIT.
2. FASTEN BOARD (A) TO BOARD (B) USING (4) SCREWS (C).

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

4. INSTALL COVER (E)

MATING CONNECTORS ARE PROVIDED IN THE RG2320 ’42,
CONNECTION TO HOST COMPUTER & ACDI TIONAL BRU- 20

 

2k
00 D

INSTRUCTIONS FOR CONNECTIONS TO Pt & P2 ARE

SILKSCREENED ON THE RG-232C/422 ADAPTOR CARD

My Ven CUSTOMER
OWES.
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PRO-SERLESKIT INSTALLATION INSTRUCTIONS

1, LOOSEN COVER SCREWS AND SLIDE COVER @®) OFF UNIT,

2. PLUG RIBBON CABLE (A) INTO CONNECTOR P16 OF BOARD (C)
AND INTO CONNECTOR P& OF BOARD (8).

3. FASTEN BOARD (B) 10 BOARD (C) USING (4) SCREWS (D) AND (4) LOCK WASHERS (J).4 BRUOO

4, PLUG JUMPER CONNECTOR (G) INTO CONNECTOR P2 oF BOARD (C).

5. INSTALL COVER (H)

MATING CONNECTORS ARE PRUVIDLD IN THE PRO-SERIES KIT FOR CUSTOMER
CONNECTION 10 PRO-SERIES CONTROLLER BOARD CONNECTORS Pl, P2, F3, PS

MATING CGNNECTORS ARE PROVIDEO WITH THE BRU-200 FOR CUSTOMER CONNECTION
TO GRU-200 LOGIC BOARD CONNECTORS P4, PS, PG.

HOTES

ZN Lock WASHERS Q) ARE USED ON PRO-x50 & PRO-x50B ONLY.

FRONT View
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AppendixA -Getting Started With the Tandy 102 Terminal

APPENDIX A - Getting Started With the Tandy 102 Terminal

The following procedure outlines the steps required to establish BRU-Series drive communications using

the Tandy 102. Refer to the Tandy 102 owners manual for switch locations and initial power up
instructions.

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

_ the sereen.

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 Return oD
XON 1
XOFF 13
ESC 1B

Other Controls Received By BRU-Series drive

Key HexValue

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 Descriptian

ESC J 1B,4A Erase to end of screen
ESCP 1B,50 Turn cursor on

ESC Q 1B.51 Tum cursoroff

ESC U 1B,55 Clear systern line (Tandy
102)

ESC Yrc 18,59,r,c Position Cursor row, column

ESC p 1B,70 Enter reverse video
ESC q 1B,71 Exit reverse video
ESC H 1B,48 Move cursor (move to top

left corner)

Other Codes Sent to Terminal By BRU-Series drive

Key HexValue

Backspace os
Linefeed OA

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 part (P6) to the PC according to the following

pinout:

BRU P6 PC (9 Pin) PC (25 Pin)

3 Signal GND oo...eeeens5 GND...eeeeteerteeeeneeePGND
5 RGV-occeceeeseeeeesseeeeeeeee B TXD. oe eecsestecceceeesesenscreeaneres 2 TXD

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

2RMTHS ooo. cece csseecersteerereee® AXD+ OF Boceeeeercees *RXD+ or B

BRGV$ ooocecccestenenarueerree * TXD+ OF Bie*TXD+ or B

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

2.

3.

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

EG COMMwill look fora file called ECC.CFG in the current directory to load parameters from;if

there is no ECC.CFGfile, 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
Comt

Parameters may be changed and then stored using the ‘Alt S’ command: for example, to save the
monochrome monitor setting, use the "/b’ command tail shown In 2 above, then press ’Alt S$’ once

in EC GOMM-—when ECCis invoked again, the screen will be in monochrome rather than color; to

return EC COMMto the default parameters, delete the ECC.CFGfile.

Press ‘Ait P’ to set the communication parameters:
BAUD 9600 (or match baud rate of BRU-Series drive)
PARITY NONE

DATA BITS 8

STOPBIT i

Select correct COM port

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

Press [ESC] to establish communication

Press ‘ALT H' for the Help screen

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

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

APPENDIX D Communication Problems and Possible Cures

No Communications Between BRU and Serial Terminal

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

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

5.2.3).

Press Ctrl-Q (send XON).

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

Make surethat the terminal ground and the BRU-Series ground are referenced to the samepoint.

{f using a PC for communication, make sure that the correct COM port is selected.

tf using a PC with a serial mouse, the mouse driver software may be causing a conflict with the

serial port (it may be necessary to disable the mouse driver and then reboot the computer).

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