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International
IGR Rectifier oo meey  JRPT2051A

POWIRTRAIN™

3 hp (2.2 kW) power output
Industrial refing at 150% overload fer 1 minute

380-48QV AC input, 50/60 Hz
3-phase rectitier bridge
- 3-phase, short dircuit rated, uhtrafost IGBT inverter
HEXFRED ultrafost soft recovery-freewheeling diodes
Brake IGBT and diode
Low induciance (current sense} shunts in
positive and negetive DC rail
NTC temperature sensor
Pin-io-buseplate isolation 2500Y rms
Easy-to-mount two-screw pockage
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IRPT2051A

System Description
Power Module

The TRPT2051 A power mocule shown in Figare | is a chip
and wire epoxy encapsulazed module, 1L houses inpur rectitiers,
output inverer, current sense shunts and N'TC thermistor. The
3-phase input bridge rectifiers are rated at 1600V, The brake
circuit uses 12005 1GBT and (reewheeling diode. The inverter
section employs [ 200%, short cirguit rated, witrafast IGHTs and
ultrafast freewheeling diedes. Current sensing is achieved
through 25 mE) law idnctancs shuats provided in the posilive
amd pegative DC bus rad, “The NTUC thermistor provides
1cmperature sensing capability. The lzad spacing on the power
rrodule meets ULR40 polluticn level 3 requiraments,

The power circoit and layuut withio the roodule are carefully
designed 10 minimize inductanee in the power path, 1w reduce
noise during inverter operation and to improve the inverter
efficiercy. The Diviver-Plus Roant required wr run the suverter
can be soldered 10 the power moduie pins. 1hus minimizing
assembly and alignment, The power module is designed to be a
mounted te a heat sink with two screw mount oositions, in onder
to ensure good thermal contact beiween the modale substrate snd

ther bt sk,
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POWIRTRAIN and Design Kit
The IRP12US1C POWERTRAM (Figure 33 provides the
complate power conversion function fora 3 hp (2.2 kW) variahle
valtage, variable frequency AC mowr contra:ler. The
POWTRIRARN combincs the Power Module (IRPT20514)
with a Driver-Plus Board {IRPT2031D). The POWIRTRAIN
Besign Kit, IRPT2031F includes the Tollowing:
« Complete POMWIRTR AN intcgrated power stage
« S$pecitication and operating insiructions
» Bill of materials
= Flectrical sclenlis
+ Mechanical layout of the Driver-Pius Board
+ Software ansferrable file for casy design inregratian
« Applicatiaa information and Liyoul consideralions

Figure 3. RPT2051C powiRmRAN
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IRPT2051A

IGR Rectifier
Specifications
PARAMETERS VALUES COMDITIONS
Input Powsr S
Vollage B0V, -15%, 48CY +10%, 3-phase
Frequercy 50760 Hz
Current B.24A rms @ nominal outsat Ta = 40°C, Rysa = 0.59°C AW
lz5m 400A 10 ms hol'cycle, non-repetitive surge
Owiput Power
| Voltlage 0- 482V rms definad by external PWM cortrol

Naminal motor ho {lowl

3 hp {2.2 kW] nom nal 4l load powe-

150% overload for 1 minute

molor currand

5.9A nominal lull load power
£.85A " 50% overoad for 1 minute

Vin = 440V AC,
fowm = 4 kriz, f3= 60 Hz, Naminal
Ta = 40°C, Rysa = 0.539°C/W

shutdowr current

DC Link

DC link voliage 850V maximum

Brake

| Current 10.5A

Sensor

Temp sense resistonce A0 kOhms +5% @ T = 25°C
3.1 kOhms £10% @ Togp = 100°C

Current sanse 25mOhms 5% & T = 25°C

Protection

IGBT short circuit fime s DC 3us = BACV, Ve = 15V, line to line short

Recommended short circuik 4CA peak '

Qg

52 nC (typical)

@ Ve = 13V, refer ligure Sk

Recommended gate driver

IRZ233 {see Figura 101

refer desigr kit IRFT2051E

Module

Storage temperoture ronge

A0°C 0 150°C

Isolation valtage 2500V rms pinto-haseplaie, 60 Hz, | minule
Cparating case tamparature 25°C to 125°C 25% RH max. {non<endensing)
Mounting torque TNm M4 screw ype

Soldering temparature for 10 sec.

260°C maximum

at the pins [.06" from case)
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Mounting, Hookup and Application Instructions

Mounting

. Connect the driver board and the TRPT2051 A module.

2. Remove atl particles and gt irors the beat sink aond power

suhstrate.

3 Spread a 004" to (05" layer of silicone grease on the heat
sink, covenng the entine anza that the power substrate will
nccupy. Recommended heat sink flatness in 001 inchfnch and
Total Indicator Readout (TIR) of .003 inch below substrate.

4. Place the power substrate ont the heat sink with the
mounting holes aligned and press it maly i the silicone
PrEDSE.

5. Insert the two M4 mounting screws through the PCB and
power madole and into the heat sink and tighten the screws to
1 Nm tergue.

Figure 7. Power Madule Meunting Screw Sequence

page O

Power Connections

The power module pin designation, functicn and other detwls
can he obtained from the package outline in Figurs 8 and circun
diagram in Figure 9. 3-phase input connections are made to pins
R, § and T and invarter output connections are made Lo pias L,
V and W. Positive DC bus and brake IGBT collector
conpeclions are brought ont to pins P and BR, respectiveiy,
Pesitive rectificr output and positive inverter bus are brought out
te pins RP and P, raspectively in order 1o provide DC bus
capacitor soft charging implementation option. Fhe current
shunt terminads are cennected 1o pins [S1, 182 and 183, 54 on
the positive and negative DC ruils, respectively,



‘nternational IRPT2051A

IGR Rectifier
IRPT2051A Package Outline and Mechanical Specifications

NOTE: Dimensions are in inches (millipeters)
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Figure Ba. Package Outlina and Mechanical Specifizations
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IRPT2051A
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Functional Information

Heat Sink Regquirements

Figures 4a through 4b show the thermal resistance of the hewt
sink required fur vanous autput power levels and pulse-width-
madulated (PWM} switching frequencies. Maxioum taral losses
of the unit are atsa shown. This data is based on the following
key operating conditions:

« The maximum continuous combined lusses of the rectifier
and inverter cocur at full pulse-width-modulation. These
losses set the maximum continunus operating temperature
of the heat sink.

« The maximum combined losses of the rectifier auad inverler
ut ull pulse width madulation under overload set the

increment temperature rise of the heat sink during overload.

The minimum outpus frequency at which full load current
is tr be delivered, sets the peak IGBT junction temperature.
At low frequency, IGET junction temperature tends to
follow the instantaneous uctuations of the cutput current.
Thus, peak juncrion tcmperature rise Increuses i vutput
frequeancy decreases.

page 10

(ver-Femperanire Protection

Over-temperatnie can be detzcted using the NTC thermistor
included in the power module fue thenmal sensing. A protection
circuit that initiates a shutdown if the temperature of the IMS
exceeds a set level can be implemented. The nominal resistance
vs. temperature characteristic of the thermoistor Is given in
figure 6.

Veliage Rise During Braking

The motor will fead energy back to the DC link duning
regenerative braking, forcing the bus voltage to rise above the
level defined by the input vultage. Deceleration of the motar
must be controlled by appropriate PW M control (o keep the DC
bus voltage within the rated maximum value. For high incrtial
luads, or for very fast deceleration rates, this can be achieved by
¢onngeting an cxternal braking resistor across P and BR and
controlling the brake 1GBT switching when the bus voltage
exceeds the allowable limit.
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IRPT2051A

Part Number Identification and Ordering Instructions

IRPT2051A Power Module

Chip und wire epusy encapsulaled modale with 1603V input
rectifiers. 1200V brake IGBT and freewhecling diods. 1200V
shor-circuir rated. wlerafist IGET inverter wath wltrafast
treewheelng diodes, N [C temperatune sensing theruistor and
current sensing low-inductance shums.

IRPT2051C Complete poOwWIRTRAIN

[RPT2051 A Power Madule and IRPTZ(051 D Driver-Flits
Board pre assembled and fested to meet all systam
specifications,

IRPT2051D Driver-Plus Board

Printed circuit board assemblad with D}C link capacitors, NTC
tn nush limiting tharmistcr. high power terminal blocks, surpe
suppressicn MOVs, IGBT gate drivers, protection circuifry and
low power supply. The PCB is functionally tested with standard
power mdoule to sneet all system specifications.

IRPT2051E Design Kit

Cempletc POWIRYIR AN (IRPT2051C), with fuil set of
design documentation including detailed schematic diagram, bill
of matenal, mechunical fayout, schematie file, Gerber files and
design tips,
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WORLD HEADQUARTERS: 233 Kansas t., B! Segunde, California 50245, Tel: (310) 322 3331

EURQPEAN HEADQUARTERS: Hurst Graen, Oxted, Surray RHE 3B3, UK Tal: ++ 44 1833 732020

IR CANADA: 7221 Victaria Park Ave., Suite 201, Markham, Oniario L3R 228, Tel: (205] 475 1897

IR GERMANY: Saalburgstrasse 187, 61320 Bad Homburg Tal: +- 49 §172 36590

IR ITALY: Via Liguria 48, 10071 Borgaro, Toring Tel: ++ 39 11 451 0111

IR FAR EAST: 171 (K&H Bldg.}, 3-2C-4 Nishi-ikabukuro 3-Chema, Tashima-ku, Tokyo Japan Tel: 81 3 3883 0086
IR SOUTHEAST ASIA: 315 Outram Road, #10-02 Tan Boon Liat Building, Singapore 0316 Tel: 65 221 8371
hitp:Feww.irf.comd Data and specifications subject o change withou! noifce. 597
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