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ECN#  Date Rev Description By
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WARRANTY INFORMATION

IMPORTANT PRODUCT NOTICE AND WARRANTY | NFORMATION

All statements, technical information or data rethto Masterflux products are based on information
believed to be reliable. However, no representatiowarranty, express or implied, is made as éar th
completeness, accuracy, fitness for a particulgpgme or any other matter, including, without
limitation, that the practice or application of asych statements, technical information or dafees of
patent infringement or other intellectual propeartigappropriation.

All information provided in this specification istended for persons having the requisite knowledge,
skill, and expertise to properly and completelyleate such information. Masterflux shall not be
responsible or liable for the use, applicationnoplementation of the information provided hereimd a
all such information is to be used at the risk, emtthe sole judgment and discretion, of such p&sso
their employees, advisors and agents and only @éarindependent evaluation and determinatioh tha
the product is suitable for the application inteshdg such persons.

Masterflux is not in the business of providing teiclal, engineering or operational information fdea,
and, therefore, any such information is providedmaccommodation and without charge. Masterflux
reserves the right to make changes to its produdts discontinue any product at any time without
notice, and advises customers to obtain the legéstant information prior to ordering.

Limited WARRANTY: DISCLAIMER OF WARRANTY: LIMITED REMEDY; LIMITED LIABILITY

All Masterflux products are sold subject to therierand conditions of sale supplied at the timerdéo
acknowledgement, including, but not limited to,gb@ertaining to warranty (as stated in its “Watran
to Original Equipment Manufacturers”), patent infement, and limitation of liability.
MASTERFLUX MAKES NO OTHER WARRANTIES INCLUDING, BUTNOT LIMITED TO, ANY
IMPLIED WARRANTY OF MECHANTABILITY OR FITNESS FOR APARTICULAR PURPOSE
INCLUDING, WITHOUT LIMITATION, ANY WARRANTY THAT MA STERFLUX PRODUCTS
ARE SUITABLE OR FIT FOR USE IN ANY HUMAN SAFETY ORIFE SUPPORT SYSTEMS. If
a Masterflux product is found to be defective in@nals or workmanship within the warranty periad s
forth in the “Warranty to Original Equipment Manafarers,” Masterflux’'s sole and exclusive
obligation, exercisable in its sole discretion,lsba to repair or replace the product or refung th
purchase price of the product as more fully sehfor the “Warranty to Original Equipment
Manufacturers.”

Masterflux will not beliablefor any loss or damage arising from any Master flux product, whether
direct, indirect, special, incidental or consequential, regardless of thelegal theory asserted, even if
Masterflux shall have been advised of the possibility of such potential lossor damage.
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Device Overview

Features

* Locked rotor detection

* Motor Drive FET thermal shutdown

* Motor case thermal shutdown

* Under/Over voltage shutdown
 Low speed protection

e Current limiting

* Fault output

 Tachometer output

* Fused motor voltage (Vm) connector
* 2 Fan Power Outputs

General Product Description

The 025A0134 Motor Controller employs the use oSdnmicroprocessor for control of
the motor resulting in improved control/performantiee 025A0134 Motor Controller
shall be designed to provide efficient control amohitoring of a DC powered brushless
hermetic compressor. The controller shall providerstant speed as specified by the
speed set-point input, independent of motor voltawkload unless one of the following
limitations is exceeded.

Current limit this is where the average current the motor requbd maintain the
commanded speed exceeds 55 amps.

If the load requires more than 55 amps then thedspall be reduced accordingly.
Voltagelimitation, this is where the motor supply voltage is nohhégough to achieve
the commanded speed.

Fault conditions are monitored continuously. Upetedtion of a fault, the motor is shut
down and the controller will indicate the faulttsthy a TTL level output.

For a_Start-up Failed fayltall faultor Low Speed faulthe controller will delay for ten
seconds before attempting to restart the mdftdgre controller is successful in restarting the
motor, the fault indicator will be deactivated afé® seconds.

For Under/Over Voltage fauthe controller will delay for ten seconds thenathié the
voltage is within specification, if voltage is withspecification the fault indicator will be
deactivated and the controller will attempt to tstiae motor.
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For a_ Motor Over-Temperature fatifte controller will delay for five seconds therech

if the thermal switch is closed, if the switch iesed the fault indicator will be
deactivated and the controller will attempt to tstiae motor.

For a_Controller Over-Temperature fatiie controller will delay five seconds then check
if the temperature has decreased bZF9 F). If the temperature is within specification
the fault indicator will be deactivated and the tcolher will attempt to start the motor.

If the controller detects eleven faults of any cambon of Start-Up Failed fautir Stall
fault or Low Speed faulit will stop trying to restart the motor and powsust be cycled
off and on before the motor can be restarted.

If the controller detects eleven faults of any camabon of Controller Over-Temperature
fault or Motor Over-Temperature faufitower must be cycled off and on before the motor
can be restarted.

If the controller detects an Over-current fatlwill deactivate the motor then activate the
fault indicator and power must be cycled off andbefore the motor can be restarted.

The speed set-point is controlled by a 0 to 5 noh-isolated analog input.
The controller shall provide a TTL level tachomedatput.

Control and indicator signals connect to a sixMwlex header.

The motor drive transistors shall be cooled byrgdaluminum finned heatsink. A
temperature sensor embedded in the heatsink wakare the heatsink temperature. The
motor controller will shut down the motor if thedisink temperature exceeds 1@

The heatsink provides the mounting points for tseeably with two threaded holes at
each end. The heatsink is electrically isolatechftbe circuitry.

There is no input fusing or reverse polarity pratecprovided.

The controller is specified to operate in an ambiemperature ranging fronf (82°F) to
50°C (122°F).

The PCA conformal coating shall be a UL recognigge SR (silicone resin) based
material to protect it from corrosion.

The controller will be capable of controlling th@lbwing compressor models.

MX01-0716Y3R134
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Operation

Power On/Off Switch

There are two options for switching the controtberand off.Option one applies
continuous power to the controller output driveegitry and using a low current switch
to supply power to (turn on) the control electreniote: When using this option bear in
mind that there may be a substantial inrush cursen the switch is turned on, if not
limited by external components. The inrush cursdiduld be considered when selecting
this switch. The motor controller handles the highrent switching for the motor. With
this option a small amount of leakage current ballpresent in the off stat®ption two

is to use a high current switch to apply powethi ¢ontroller output drive circuitry, and
the control electronics with a jumper connectednable the drive. With this option there
is no leakage current in the off state. With eitbygtion the onboard microcontroller will
start a 10 second delay timer, which allows tinretlie@ power supply to stabilize. After
the delay, the motor will attempt to start.

Note: The controller presents a capacitive load to ytseesn. On initial application of
power, a substantial in-rush current will resuhidtt limited by external components.

Speed Control

The speed setpoint is controlled by a 0 to 5 vedti@g non-isolated input. 0 to 1.0 volts
commands 1800 RPM, 1.0 to 4.75 volts commands themum speed of 6500 RPM. At
startup the motor controller will run the motor3@00 RPM for a period of thirty seconds
in order to ensure proper oiling of the mechanisich after thirty seconds the controller
will run the motor at the commanded speed. If foy Beason (such as excessive load) the
motor should slow down to 1500 RPM the controlldr @utput a fault and the motor

will be shut down. The motor controller will runettmotor at the setpoint speed
independent of the load on the motor and the madltage provided that the speed is not
limited by the motor voltage or maximum currentvevolts and ground are available on
the control connector. Connect five volts to orgedéa 10K Ohm potentiometer.
Connect the other to ground. Connect the wipehefpotentiometer to the speed input
for variable speed operation.

Tachometer Output

The motor speed is indicated by a 0 to 5 volt nsolated output. The frequency of the
signal is proportional to motor speed. RPM = 2.BX

Fault Indicator Output

The controller will signal a fault condition by quitting a logic high value on the fault
indicator output. The fault indicator will be aatiafter a stall is detected, or an under or
over voltage or over temperature condition of eithe heatsink or the shell temperature
sensor.
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Fan Power

Fan power shall be provided via two 2 pin straigistion lock connectors which each
provide a regulated 12 volts and ground for powgetwo DC fans if required. Whenever
the control circuitry is switched on power is prbet to these two connectors.

Motor Voltage (VM)
The motor voltage (Vm) shall be brought out throagh5 amp 60 volt poly-fuse (F1) to

pin 1 of a three pin connector JP6. Pin 2 of JR®mMected to Ground and pin 3 is not
used.

Electrical Ratings / Specifications

Absolute Maximum Ratings

Parameter Min.  Max. Units
Vu 0 35 V
Speed Setpoint -0.3 5.0b \%
Power On/Off 0 35 V
Fault output current sourced -25 mA
Fault output current sunk 25 mA

Environmental Ratings

Parameter Min. Max. Units
Operating Temperature Range 0 50 °C
Storage Temperature -40 10% °C
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Electrical Characteristics

Parameter Conditions Min.  Nom. Max.

Vee loutr < 50 MA 4.75 5.0 5.25 V

Tachometer

Output Low Voltage lo.=0.4 mA 0.6 \%

Output High Voltage lon=-0.1 mA 2.2 \

Fault

Output Low Voltage d.=8.5mA 0.6 \%

Output High Voltage du=-3.0 mA 4.05 \'

Voltage Fault

High Voltage Shutdown 28.5 30 31.5 \%

High Voltage Resume 28.5 29 30.b \%

Vs - ViR 1

Low Voltage Shutdown 8.5 9 9.5 V

Low Voltage Resume 9.5 10 10.5 V

Temperature Fault

High Temp Shutdown 95 100 105 °C

High Temp Resume 90 95 90 °C

Ths - Thr 5 °C

Power On/Off

Current | \a =9 V (Note 1) | | | 1 | A

Vm

Operating Range 9 30 V

Current Power On/Off >= 9 V (Note 1) 55 A

JP2/JP3 Fan Power

JP2 100ma Maximum 11.4 12 12.6 V

JP3 100ma Maximum 11.4 12 12.6 \%

Motor Speed

Minimum Speed Command voltage 1700 | 1800 | 1900 RPM
0-1.0vV

Maximum Speed Command voltage 6400 6500 | 6600 RPM
4.75t0 5

Note 1: Measured current is steady state. Theaibartpresents a capacitive load to the system

On initial application of power, a substantial uirsh current will result if not limited by external

components.
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Connectors

Power

Motor power (My) is supplied through a 4-position Metri-Pack castoepart number
12052623. The part number for the pins is 12066493

Control

The control connector, reference designator JRA sig pin shrouded header, AMP part
number 5-103639-5. The mating connector is AMP pamiber 104257-5.

JP1

Pin  Signal Name Type

1 Ground Output
2 Power On/Off Input

3 Fault Output

4 Tachometer Output
5 +5 Volts Output

6 Speed set-point Input

Fan Power

The two connectors JP2, and JP3 are for connefaiggif required. The connectors shall
provide regulated 12 VDC. The connectors are Xpaight friction lock headers AMP
part number 640456-2. The mating connector is Aanp pumber 770602-2.

JP2

Pin  Signal Name Type

1 +12 Volt Fan High | Output
2 Ground Output
JP3

Pin  Signal Name Type

1 +12 Volt Fan High | Output
2 Ground Output
Compressor

The three motor phase windings A, B, and C of traressor is supplied through a
AMP Faston connector, part number (1) 62057-1 2p&2057-7.
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Shell Temp Switch
The shell temperature input terminals are AMP P2r§20128-2.

JP4

Signal Name Type

1 Shell Temperature Switch Input/Outpu
2 Shell Temperature Switch Input/Outpu

Vm OUT

The PCB shall include provision for the motor vgitia/m to be brought out through
poly-fuse F1 to a 3 pin header with latch JP6 Mdtext # 70543-0002 mating connector
is Molex Part # 14-56-7032.

JP6

Pin  Signal Name Type

1 Vm Output
2 Ground Output
3 No connection

Firmware Port

The PCB shall include provision for a firmware pattich will be a 10 dual row header
(JP7) Molex part # 90131-0125, mating connectdiagex part number 90143-0010. JP7
will not be populated except when used for develepim

JP7

Pin  Signal Name Type

1 Ground Input
2 Icc Data Input/Output
3 Ground Input
4 Icc Clock Input/
5 Ground Input
6 Reset Input
7 Vcc Output
8 Vpp Input
9 N.C. N.C.
10 Ground Input
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Serial Port

The serial Port connector (JP5) is a 4 Pin shrobaeder with latch Molex part # 70543-
0038, mating connector is Molex part number 14-6827

JP5

Pin  Signal Name Type
1 Vce

2 Data I/O
3 Clock I/O0
4 Ground

The serial interface is configured for 19.2 K ba8dlata bits, 1 stop bit, no parity, and no
flow control. The controller will report the folldng operating parameters once per
second over the serial interface:

Temperature - heatsink temperaturé@n
Power Supply — Volts
Current — average current delivered to motor

Motor Speed — actual speed in RPM
Fault — in the event of a fault a brief descriptadrthe fault is reported (see below)
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Fault Reporting

STALLED

If the controller detects a locked rotor it willglkdown the motor, activate the fault
output then delay for 10 seconds. After the déta@ycontroller will attempt to restart th
motor. If the controller is successful in restagtthe motor, the fault indicator will be
deactivated after 30 seconds. If the motor doesasbart after 11 attempts, it will stop
trying to restart the motor and power must be aycolié and on before the motor can b
restarted.

e

11%

STARTUP
FAILED

If the controller detects the motor has failedteotst will activate the fault output then
delay for 10 seconds. After the delay the contralld attempt to restart the motor. If

the controller is successful in restarting the matee fault indicator will be deactivated
after 30 seconds. If the motor does not restaet aft attempts, it will stop trying to
restart the motor and power must be cycled off@nblefore the motor can be restarte

MOTOR
OVERHEAT

If the compressor shell temperature switch opdmscontroller will shut down the
motor and activate the fault output then delaysfeeconds. After the delay the
controller will recheck the compressor shell terapane switch state. If the compressq
shell temperature switch is closed the controlldrdeactivate the fault indicator then
attempt to restart the motor. If the controllersget motor overheat conditions the
power must be cycled off and on before the motarlmarestarted.

UNDER / OVER
VOLTAGE

If the motor voltage is outside of the operatimgilg, the controller will shut down the
motor and activate the fault output then delaylfdsseconds. After the delay period, th
controller will recheck the voltage conditions.the voltage is within the operating
limits the controller will deactivate the fault putt and attempt to restart the motor.

e

OVER CURRENT

Hard current limit — If the controller detects areocurrent condition it will activate the
fault indicator and require power to be cycledasftl on before the motor can be
restarted.

CONTROLLER
OVERHEAT

If the controller (heatsink) temperature rises &8%C (185F) the controller will shut
down the motor, activate the fault output then yiéta 5 seconds. The controller
requires the temperature to fatks(F) below the set point before it will attempt to
restart the motor. Once the temperature is withatHication the controller will
deactivate the fault indicator. If the controlletg 11 motor overheat conditions the
power must be cycled off and on before the motarlmarestarted.

LOW SPEED

The compressor must maintain a minimum speed dd E38M for proper lubrication. |
the controller detects a low speed condition, it s¥iut down the motor, activate the
fault output then delay for 10 seconds. If the oaligr is successful in restarting the
motor, the fault indicator will be deactivated af8® seconds. If the controller gets 11
low speed conditions the power must be cycled rdf @n before the motor can be
restarted.
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