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International
IGR Rectifier  eeiumary ~ JRPT1056A

POWIRTRAIN™
Power Module for 1 hp Motor Drives

PD 4.091A

- 1 hp {D.75kW) power output
Industricl rating af 150% everload for 1 minute

. 180-240Y A input, 50/60 Hz

- 3-phose rectifier bridge

- 3-phose, short circuit rated, ultrafost [GBT inverter

- HEXFRED ultrafust soft recovery freewheeling diodes

. Brake IGBT and diode

- Low inductance {current sense} shunts in pasitive
and negotive DC rail

+ NTC temperature sensor

- Pin-to-baseplate isolation 2500V rms

- Ensy-to-mount two-screw package

. Cose temperature range -25°C to 125°C operational Figure 1. RPT1 056A Power Moduie
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IRPTTI056A

The IRPT1056A Power Module

The IRPTLO58A pawer module, shawn in figure 1, is 4 ¢mp
and wire epoxy encapsolated module. 1t houses input rectifiers,
brake IGBT nmid (reewhesling dicde, autpur inverter, current
sense shunls and NTC thermistor, The 3-phase input bridge
rectifiers are rated at R00FV. The inverter section uses S00V,
shor vireuid raled, uliralust IGBTs and ultrafast fraewheeling
diodes. Current sensing is achieved through 43 med low
inductance shunts provided in the positive and negative DC bus
rail. The NTC thermistor provides temperature sensing
capulity, The lead spucing on the power module meets TIT.840
polivtion level 2 requircmenls.

The power circuit and layout within the module are carctully
designed wominimize inductance in the power path, to reduce
neise during inverier eperation and w improve the inverter
efficiency. The Driver-Pluy Board required o run the inverer
can be snlderad o the power module pins, thus minimizing
gssernbly und aligsnent. The power madule is designed to he
mounted to a hzat sink with two serew mount positiors, in order
o insure good thereal contact betwzen the module substrate anc
the heat sink.
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POWIRTRAIN and Design Kit

The IRPT1056C POWIRTRABN (Figurc 3) provides the
counplete power conversion function fora 1 hp (0,735 KW)
vanable vollage, varizble frequency AC 1ootor contioller. The
POWIRTRAIN combines the Power Medule {IRFITUS6A)
with a Driver-Plus Board {TRPT1056D). The POWIRTRAN
Diesign Kit, IRPT1056E inciudes the following:

« Complerc POMEIRTRAMN intograrcd power stage

« Specifization and operating instructions

» Bl ol materials

» Electricsl schemaic

« Mechanical iayout for Driver-Pius Board

= Software ransferrable file for 2asy design integration
+ Apphiculion information urd luyoul considerations

Figure 3. ‘RPT1054C powiRTRAN
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Specifications

IRPT1056A

YALUES

CONDITIONS

Input Power

Voltage 220V, -15%, +10%, 3-phase

Frequency 50/60 Hz | o

Current 624 rms @ nominal output : Ta = 40°C, Rypsa = LC‘?"C/W

lespa 300A T 10 ms half-eycle, nonrepetitive surge

Cutput Fower !
_Voltoge C- 230V rms defined by extarral PWM contral

Nominal moter hp.[k\i"'.-’]

1 hp 10.75 kw) nominal full load power |
1 50% overload for 1 minute

Mominal mater curent

T 4.AA rns nominal full load power

&,.6A rms 150% averlecd for 1 minute

Vin = 2209 AC, fyum = 4 kHz,
f. =60 Az,
Ta = A0°C, Riga = 1.07°C/W

DC Link
DC link voltage 425V maximum
Broke
_Current 794 _
Sensor

Temp. sense resistance

50kChms £5%
3.1kChms = 10%

@ T.\ITC = 25°C
@ Tyre = 100°C

Current sanse

A5mOhms - 5%

Protection

. _@_TSHLM - 259

IGBT chort circuit time T s | DT bus = 425V, Vg = 15Y, fine Io line shon
Rezommended short circuit 304 peak

shutdown current

Gate Drive

Qga 3% nC llypical) Vae = 15V, refer Figure Sk - R

Recarmmended gate driver

Module

_ IRE_I_SZJ {refer Figure 10}

refer to design kit IRFT1056E

Isolarion voltage

2500V rms

Opemiing case kemperoture

-25*C o0 125°C

pin to basegicte, 60 Hz, 1 minue

$5% RH max. {non<ondensing)

Mounting torque

1 MNm

M4 scraw typs

Slorage temperature rangs

-40°C 10 125°C

Seldering temperature for 10 sec.

260°C maximum

at the pins (06" fram casg}
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Figure 4a. 1hp/4.4A Output Heat Sink Thermal Resistance and Power Dissipation vs. PWM Fraquency
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Figure 4b. 0.7 5hp/3_5A output Heat Sink Thermal Resistance and Power Dissipation vs. PWM Frequency
NOTE: Fer Figures 4o and dh: QOperaling Conditiens: Vim = 230¥rms, Ml = 1.15, PF = 0.8, TA = 40°C, Zyg, limits AT, rise



Internatioral

IRPT1056A

IOR Rectiter
2
1400 VgE =0V, = 1MHz Voe = 400V
Cios 3 Cqs ¢ Cgo. Cee SHORTED — tic =14a
1200 Cron = gc 2- |
Coea=Lco + C e o e
— [ I i
T o N ] = _
- \ Cigs | * ' [ | > /
g ;\: e S RN § 12 ——
a : =
- £
g ".* /
b 23 '
5 s L/
o @
s 1/ |
TR ]
2 |/
R ! .
]

0 1¢ 20 L] 40

Voe: Collector-to-Emitter Vohtage (V) Qq, Total Gata Charge {nC)

Figure 5h. Typical Gate Charge vs
Gate-to-Emitter Yoltage

Figure So. Typical Capacitance vs
Collectar-o-Emitter Valtage

1ha
<
g i
g b
3 :
2 |
& v : N
R AT — E‘“"‘m \
=3 A 4 ! , 1
3 77 | ] ‘i"“m -
- ' i 20,000 4|
S { ] | H | N
o ' i 2 1000 1— P _ _
- Voo = 100V ; P |
| //l 5us PULSE WIDTH - I A— -
5 10 15 2 aasaamss&aaaagg

Ve, Gate-to-Emitter Voltage (V)

Figure 5¢. Typical Transfer Charazteristics

Figure &. Mominat BT Charactenistics of the

Ternparaiurs (deg.C)

MNTC Thermister



IRPT1056A

Mounting Procedure

Mounting

1. Connect the driver board and the IRPT1036A power
module.

2. Remove all particles and grit from the heat sink and power
subsirate.

3. Spread a 004" 1o 005" layer uf silicons grease on the heat
sink, covenng the entirc area that the power substrate will
occupy. Recommended heat sink flatners iz .001 inch/inch and
Towal Indicator Readout (TR} of 003 inch helnw substrate.

4. Place the power substrate onto e heat sink with the
mounting holcs aligned and press it firmly into the silicons
grease.

5. Place the 2 M4 mounting screws through the PCB and
power module and into the heat sink and ughten the scews ©
| Nm torque.

Figure 7. Power Maodu'e Mouning Screw Sequenca

Power Connections

The power module pin desipnation, function and other details
can he obtained fram the package outline io Figure 8§ and circuit
diagram in Figure 9. Thiee phase input connections made to pins
R. $ and T and inverter outpul connections are made to pins U, ¥
and W. Positive rectificr cutput and positive inverter bus are
broupht out to pins RP and P respectively in order to provide DC
bus capacitar soft charging implementation option. The current
shunt terminals ure connected to pins ISV, 182 and 1S3, IS4 an
the positive and negative DC rails respectvely.
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Functional Information

Heat Sink Reguiremenis

Figures da-4b show the thermal resistance of the heat sink
required for various output power levels and Pulse-Widih .
Modulated (PWM) switching frequencics, Maximwn total losses
of ihe unit are afso shown. This data is based on the following
kecy operating conditions:

¢ The maximum continnous sombined losses of the rectifier

and inverter aceur at full pulse-width-medulation. These
maximum Josses set the Iaxinu continuous operating
temperawre of the heat sink.
The maximum combined losses of the rectifier and invener
at full pulse width-medwation under overload set the
incremental temperature nse of the hew sink dunng
overlead.
The minimum aatput frequency at which full load current
1s (o tre delivered sets the peak TGRT juncrion temperature.
Atlow output frequency, KGB'T juncuon temperature tends
to follew the instantancous tluctuations of the output
current. Thus, peak junction temperature rise increases as
output frequency decreases.
Over Temperatiire Protection

Over temperature can be detected using the NTC thermistor
included in the pawer madnle for thermal sensing. Protection
circull thal imtiates a shotdowno if the termperature of the IMS
substrate cxeceds a set level can be implernented. The nommnal
resistance vs. temperaturs characteristic of the thermistor i3
given in Figure 6.
Voltage Rise During Braking

The mator will feed energy back 1o the DC link during
regenerative biding, forcing the DC bus voltage to rise above
the level defined by the input line voltage. Leceleration of the
motor must be controlled by appropriate PWM control to keep
the DIC hus voltage within the ratad maximum vatue.
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IRPT1056A Mechanical Specifications

NOTE: Dimensions are in inches (mallimetors)
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Figure 8a. Packaga Outline and Mechanical Specifications
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IRPT1056A Mechanical Specifications

NOTE: Dimensicns arc ininches (millimercrs)
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IRPT1056A

Part Number Identification and Ordering Instructions

IRPT1056A Power Madule

Chip ané wire epoxy encapsulated moduie with 800V
rectifiers. GO0V shert-circuit rated., ultra-last ICBT mverter wilk
ultra-fast freewheeling diedes, emperature sensing NTC
thermistor und curmeni-sensing low-inductance shunts.

IRPT1056C PowWIRTRAIN

Integraicd Power Module (IRFTLUS6AY and Dniver-Plis
Board (IRPT 056D pre-assembled and wsted to meet all sysicim
specilications.

IRPT1056D Driver-Plus Board

Printed circuit boird sseeiubled with DHC link capacitors.
NTC in-rush limiting thermustors, high-power tertinul blocks,
surgs suppression MOV, 1GIT gate drivers, protection circuitry
und low power supply. The PCB is functionally tested with
standard power module te meet all system specifications.

IRPT1056E Design Kit

Complete POWIRTRAR (IRPT10560) with full set of
design documentation including schematic disgram. bill of
material, mechanizal layout of Driver-Plus Board, schemartic
files, Gerbser files and design tips.
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WORLD HEADQUARTERS: 233 Kansas St., El Segunde, California 90245, Tal: {310) 322 3331

EUROPEAN HEADQUARTERS: Hurst Gresn, Cxted, Surrey RH3 9BB, UK Tel: ++ 44 1883 732020

IR CANADA: 7321 Victoria Park Ava., Suite 201, Markham, Ontario L3R 2ZB, Tel: {903) 475 1887

IR GERMANY: Saalburgstrasse 157, 61350 Bad Homburg Tek: ~+ 49 B172 96590

IR ITALY: Via Liguria 43, 10071 Borgaro, Tatino Tel: ++ 39 11 451 (111

IR FAR EAST: 171 [K&H Bidg.}, 3-30-4 Nishi-ikebukuro 3-Chome, Toshima-ku, Tekyo Japan Tal: 81 3 3883 00356
IR SOUTHEAST ASIA: 315 Quiram Boad. #10-02 Tan Boon Liat Buildina. Sinaanore 0318 Tal- £5 904 8374



