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IGBT INTELLIGENT MODULE
Features
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PM15CMA060

. 3phasel'GBTbridgawl:hdriveandprotsctiondmult.

. mmmpmeratSOOVDc.Bld'lz.Tcnas%

+ "UltraFast"™ IGBT and "HEXFRED"™ Uttratast, Soft Recovery
Diodes.

. Overcumdnondrcw,aarmuul. under voltage and over
temperature protection.

- Fault feedback.

- Carrier frequencies up to 25kHz

Description

The PM15CMAQ60 is a 3 phase intelligent IGBT bridge with gate drive and protection circuit. It

contains IR "UltraFast"™ series IGBTsand "HEXFRED"™ Ultrafast,

softrecovery diodes, rendering

itsuitable forSto 25 kHz switching frequencies. Built-in driver and protection circuit makes itthe idea!
buiiding block for AC Motor Speed Controllers, Brushless Servo Drives, UPS and other inverter

systems.
Absolute Maximum Ratings:
Power Circuit
Parameter Max. Units|
ic @ Te=25°C mmwﬂhm.mmhm 15 A
Ic @ Tc=85°C mmmmm.«-mmm 7.0
Vce mrﬁmm-u-mvm 600 v
Vee Supply Voitage Between P-N 450
Pp @ Tc=85°C Power Dissipation, One IGBT in Conduction 22 W
T Operating Junction Temperature Range 2010150 C
Driver and Protection Circuit
Parameter Max, U
Vo Driver Supply Voltage _ 20
Vin Logic Input Voitage Between Input Pin and GND -0.30 10 5.3 v
Vro Open Collector Fault Output Vottage 0.3 to Vp+0.3
loa Average input Supply Current 15 mA
Iro Fault Output Current 20
Total System
Parameter Max. Units!
!&% 400 v
Visou msmvm,ﬂrm_ymeJm 2500
T Case Operating Temprature Range _ -2010 100 o
Tste | Storage Temperature -40 10 125
Mounting Torque _ 20 Nen
Aovnon 4
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Electrical Characteristics @ T, = 25°C (unless otherwise specified):

Power Circuit
| Parameter Min. |Typ. |Max. | Units Conditions 5
Veewon) | Collector to Emitter Saturation Volage | —— | 2.7 | — v LVee=15V,Ic =BA T, = 150°C
Veu | Diode Forward Voitage — | —16 ic=8A,Ty=150C
Ices | Zero Gate Voitage Collector Current —— |— [250 | pA | Vice= 600V, Vge = OV
Driver and Protection Circuit
Parameter Min. | Typ. | Max. | Units Conditions
Vp Supply Voitage _ 135] 15 {165
Vouv+ Under Vi SetLeval —|—] 95
[ Vouv- Under Voltage Reset Leve! 82| ——1] v
Vit *0* Input Vi {OUT=LO) 22 | — | —
Vi Logic *1” Input Voitage (OUT=HI) —|—1Tos8
Ipa i_Average Supply Cument — 111|156 ]| mA
lop |_Peak Supply Current — [ ——1600| mA | 20us inital Bootstrap Charging
i |_Logic *1* input Bias Current (QUT=HI) | — 800 A
- _Logic *0* input Bias Current (OUT=LO) | — 500
fc iPWMCmiorany —|— 25 | Kz
tor | DeadTime ——]25|—1 ps
[ trey Input Fitter Time (All Six Inputs) — 1310/ —] ns | Vm=0OVASV
R Logic Input Pull-up Resistor — | 5% | —] «
Isc Short Circuit Current Trip Level —l&[—1,
loc Over Current Trip Lovel 16 | 19 | —
toc Over Current Delay Time | 20 |— | ps
ies Earth Fault Current Trip Level — 2] A
 ter Earth Fault Delay Time —l20[—] s
Tor Over Tomperature TripLevel,atCase | — | 100 | — | °C
 loer Faut Detect. to Power Stage Shut Down Delayl — | 2.0 | — us
tor Intornal Shut Down to Fault Output “low” Deiay] — | 1.5 | —
taroun | Fault Output Puise Width — 120 —| ms
‘imeun | Fault Clear Time, LINU.V.W, KeptHigh | — | 10 | — us
102 Fault Claar Recognition to Fault Reset Delay | — | 3.0 | —
| Ioun | OpenCollector Fault Current =1 20| mA
|Geo | Capacitance between Pin & Module Case | — | 150 | —— pF
Thermal Resistance:
Parameter Typ. Max. |Units
| Reuc (IGBT) Junction-t0-Case, each IGBT, one IGBT in conduction — 29
Reuc (DIODE) Junction-1o-Case, each diode, one diode in conduction — 43  |cw
Recs (MODULE) | Case-1o-Sink. flat, greased surface 0.05 —
Wt Weight of Module 80 — 9
Notes:

OVp=13510 16.5V, T; = 125°C at Start
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Fig. 1 - Typical Output Power and Current vs. Switching Frequency, at 150VDC
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FIg.Z-TypicalOutmemrdeurrentvs. Switching Frequency, at 300VDC
Curve 1 2 4 5
Tsink, °C 60 70 80 90 100
| Pp Total, W 140 118 9% 75 53
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Fig. 3 - Typical Output Characteristics
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Fig. 5 - Typical Switching Losses vs.
Junction Temperature
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Fig. 4 - Collector-to-Emitter Voltage vs.
Junction Temperature
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Fig. 6 - Maximum Forward Voltage Drop vs. instan-
taneous Forward Current
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Fig. 7 - Package Outline




PM15CMA060 IOR]

Application Information

Input Control Logic

Output of power stageis out of phase with inputsignal. Internal 50
k2 pull-up resistorto Vo fromallBinputs ensurethatalltransistors % o———
are oft if the inputs are open circuited. A 300 ns fiter at input [ " O——
prevents spurious triggering due to noise. Input logic provides P [
deadthwwhennearlycomddemn'ansﬂionstaJQpIaoeamNand i S <
HIN pins of same channel and prevents shoot-through conditions. o ¢y 13,102 § U
When driving the module inputs with open collector, extemnal pull - O— QW

up resist or to Vp should be higher than 1 kQ. PV- -,
PW. | 01w
GND
Figure 8: input Stage

Bootstrap

Thefloating power supplies-PU, PVand Mammwmmwmwmmgmw
through bootstrap technique. Each high side device has 2.2 IF bootstrap capacitor, fed through
individual bootstrap diode and common 220 chargingmslstortovp.Atmn-uporafteranthmpﬁon
inswitching greaterthan2s, itis necessary to switch on all mruelowsidatramistomforaﬂeaatm:s
before switching the high side transistors. Maximum on time for high side transistors is 200 ms.

Temperature Monitoring

Temperature is sensed in close proximity of the junction, minimizing errors caused by the module base
plate thermal capacitance. Thermal protection is effective for symmetrical three phase loads.

Fault Logic

Shortcircuit, earth fault, overcurrent, mnamaMVomdemugeMionscamtrbsand
are latched. Open collector FAULT output goes low for at least 2 ms when fault latch is set. it can be
reset by holding all three LIN high for 12us or cycling V,, through undervoitage condition.
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Fig. 10 - Timing Diagram
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