MITSUBISHI INTELLIGENT POWER MODULES

PM75RHA060

FLAT-BASE TYPE
INSULATED PACKAGE

PM75RHA060

® 3¢ 75A, 600V Current-sense IGBT type
inverter

® Monolithic gate drive & protection logic

@Detection, protection & status indication
circuits for over-current, short-circuit,
over-temperature & under-voltage

® Acoustic noiselless 7.5kW class inverter
application

® UL Recognized

Yellow Card No. E80276 (N)
File No. EB0271

APPLICATION
General purpose inverter, servo drives and other motor controls
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MITSUBISHI INTELLIGENT POWER MODULES

PM75RHA060

FLAT-BASE TYPE
INSULATED PACKAGE
EQUIVALENT CIRCUIT DIAGRAM
Fo Br VNCWN VNI VN UN VWPC WP VWPT VWPC VP VWPIVUPG UP  Vupl
IH H | | i |
1 i 1 -1
“_‘ 1 1ﬁ
M '’ 1 i
GND In Fo Ve GND In Fo VCC GND tn Fo Vee GND In Fo VcC GND fn veg) GND - In_ Veo GHD in Voo
Ta
GND  Si Out GND  Si Qut GND Si GND  Si Out GND  Si Out GND  Si Qut !
' T T
) ! ;
\. l_ | L *JW\% L
=\
b P t—— b
4B |
O O O O O —O)
B N w v U P
MAXIMUM RATINGS (T} = 25°C, unless otherwise noted)
INVERTER PART
Symbol Parameter Conditions Ratings Unit
Vee Supply voitage Applied between : P-N 450 \
Vecoisurge)| Supply voltage (surge) Applied between : P-N, surge value 500 \%
Vces Collector-emitter voltage 600 \Y%
+ic Collector current Tc=25%C 75 A
+lcp Collector current (pesk) Tc=25C 150 A
Po Collector dissipation Te=25C 312 W
T; Junction ternperature —20~+ 150 C
BRAKE PART
Symbol Parameter Conditions Ratings Unit
Vee Supply voltage Applied between : P-N 450 v
Veeisurge)| Supply voltage (surge) Applied between : P-N, surge value 500 Vv
Vees Collector-emitter voltage 800 \%
ic Collector current Te=25C 30 A
lcp Collector current (peak) Te=25C 60 A
\r FWDi Forward current Te=25C 30 A
FWDi Rating o
VRDS) DC reverse voltage Te =25 600 v
Pc Collector dissipation Te=256C 208 W
T Junction temperature ~ 20~ + 180 i
CONTROL PART
Symbol Parameter Conditions Ratings Unit
Applied between :
Vo Supply voltage Vupi-Vure, Vvei-Vvre, Vwpi-Vwee, VNi-VNC 20 v
" Applied between :
vew Input voltage Us-Urc, Ve-Vpc, WP-Wpe, UN * VN - WN « Br-Vne 20
Veo Fault output supply voitage | Applied between, Fo-Vnc 20
IFo Fault output current Sink current of Fo terminal 20 mA

* MITSUBISHI
3-148 ELECTRIC



MITSUBISHI INTELLIGENT POWER MODULES

FLAT-BASE TYPE
INSULATED PACKAGE
TOTAL SYSTEM
Symbol Parameter Conditions Ratings Unit
Supply voltage protected Vp = 135~165Y
VEoPROT) 1 "0C & SC Inverter part, T; = 125°C start 400 v
Tc Module case operating temperaturel (Note 1) - 20~ + 100 T
Tstg Storage temperature - ~40~+ 125 T
Viso isolation voltage 60Hz, Sinusoidal, AC, 1min 2500 Vrms
Note 1. TC measuring point is as shown below
lol(o]
%
ELECTRICAL CHARACTERISTICS (Tj =25, unless otherwise noted)
INVERTER PART
" Limits X
Symbol Parameter Test conditions Win Tvo Max Unit
Vee Collector-emitter Vo = 15V, Vo = 158V lc=T75A, Ti=25C - 27 | 35
a0 | saturation voitage Pulsed lc=T5A, T;=125C | - 25 | 34
VEC FWDi forward voltage —lc = 7HA, Vb = 15V, Vo = 15V - 1.7 25
ton Vo = 15V, Von = 0V e 15V 03 | 06 | 15 us
ter Vee = 300V, Ic = 75A - 025 | 04 us
te(om) Switching time Ti=126C - 0.4 1.2 us
totf (Per 1 arm) - 2.0 3.3 us
tetoff) Inductive load — 06 12 us
Collector-emitter o Ti=25C - - 1
fees cutoff current Vee = Vees Tj=125C - - 10 mA
BRAKE PART
- Limits .
Symbol Parameter Test conditions Min Tvo Max Unit
v Collector-emitter Vo = 15V, Von = 0V lc=16A, Tj=26C - 27 35
CEG2Y | gaturation voltage Puised lc=15A, Tij=125C | - | 31 | 40
VEC FWDi forward voltage -lc = 30A, Vo = 15V, Vo = 15V - 1.7 2.7
Collector-emitter _ Tj=26C - - 1
lces cutoff current Vee = Vees T,= 125C T ] ™
MITSUBISHI
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MITSUBISHI INTELLIGENT POWER MODULES

PM75RHA060

FLAT-BASE TYPE
INSULATED PACKAGE
CONTROL PART
- Limits )
Symbol Parameter Test conditions i Tvo Mo Unit
) Applied between :
Vo Supply voltage Vuri-Vure, Vvei-Vvee, Vwei-Vwee, VN1-VNe 135 15 | 165 v
L VN1-YNC - 80 120
] =18V, =15V
Ip Circuit current Vo= 18V, Von = 15 Voo Vs — 5 5 mA
Veineony | Input on thrashold voitage | Applied between : 1.2 15 1.8 v
Vemeorr) | Input off threshold voltage | Up-Vuec, Vp-Vvec, We-Vwee, UN* YN WN-BrVne | 1.7 2.0 2.3 vV
fewm PWM input frequency 3 ¢ sinusoidal Up, Ve, We, UN, VN, W - 15 20 kHz
For each pulse input Ue-Un, VP-VN, Wr-WN 30 ~ -
tdead Arm shoot-through Using application circuit us
blocking time Opto-coupler's input signal Ir = 12mA 50 B -
oc Over current —-20CsT;5125C Inverter part 115 161 - A
trip level Vp = 18V Brake part 39 53 -
s¢ Short circuit ~20CsT;s126%C Inverter part - 241 - A
trip level Vp = 15V Brake part - 79 -
toff(oc) Over current delay time Vp = 15V - 10 - us
o7 Over temperature | 1rip level | Baseplate 11 118 125 T
OTr protection Reset level| Temperature detection - 100 - C
uv Supply circuit undet Trip leve! . 15 12.0 125 A
Uvr voltage protection |Reset level Ti=125%C - 125 -~ \'
IFo(H) Fault output current ~ - 0.01 mA
Vo = 18V, Vro = 15V
row) (Note 2)| V0= 18V. Vro =15 T o 15 mA
Minimum fault i _
tFo output pulse width (Note 2) Vo =15V 1.0 20 ms

Note 2. Fault output is given only when the internal OC, SC, OT & UV protections schemaes of any lower arm device operate to protect the
device. For each upper arm device, the internal OC, SC & UV protection schemes are provided to protect the device but, no fault cutput

is given.
THERMAL RESISTANCES
" Limits .
Symbol Parameter Test conditions Min Tvo Max Unit
Runge)a Inverter IGBT part, per 1/6 module - - 0.4 C/W
Renie)F | Junction-to-case Inverter FWDi part, per 1/6 module - —~ 1.0 T/W
Rinte)a | thermal resistances Brake IGBT - - 06 C/W
Rin(jc)F Brake FWDi - - 15 CT/W
Rinte-) Contact thermal resistance | Thermal grease applied, per 1/6 module - - 0.19 CT/W
MECHANICAL RATINGS AND CHARACTERISTICS
) - Limits .
Symbal Parameter Test conditions ir Typ Max Unit
. . ) 1.47 | 167 | 1.96 N+m
- Mounting torque Mounting part screw : MBS 15 17 50 kg —om
: . . . 147 | 167 | 1.96 N+*m
- Mounting torque Main terminals part screw : M5 5 17 20 P
- Weight - 550 - g
RECOMMENDED CONDITIONS FOR USE
" Value .
Symbol Parameter Test conditions Min TyL:) Max Unit
Vee Applied across P-N terminals O | 300 400 \]
Supply voltage Applied between :
Vo Vupi-Vuee, Vupi-Vvee, Vwei-Vwee, VNI-VNG 135 15 165 v
Venen | Input on voltage Applied between : 0 - 0.8 v
Veiorr) | Input off voltage Up-Vupe, Ve-Vvee, We-Vwee, Un * VN WN - Br-Vne | 40 - 15 vV
frwm PWM input frequency Using application circuit 5 15 20 kHz
¢ Arm shoot-through Using application circuit 50 _ _ s
dead blocking time Opto-coupler's input signal i
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MITSUBISHI INTELLIGENT POWER MODULES

FLAT-BASE TYPE
INSULATED PACKAGE
PERFORMANCE CURVES (INVERTER PART)
OUTPUT CHARACTERISTICS SATURATION VOLTAGE
{TYPICAL) —~ CHARACTERISTICS (TYPICAL)
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MITSUBISHI INTELLIGENT POWER MODULES

FLAT-BASE TYPE
INSULATED PACKAGE
(INVERTER PART)
POWER DISSIPATION DERATING CURVE POWER DISSIPATION DERATING CURVE
{Per IGBT slement) (Per FWDI slament)
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MITSUBISHI INTELLIGENT POWER MODULES

FLAT-BASE TYPE
INSULATED PACKAGE
PERFORMANCE CURVES (BRAKE PART)
OUTPUT CHARACTERISTICS SATURATION VOLTAGE
(TYPICAL) CHARACTERISTICS (TYPICAL)
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MITSUBISHI INTELLIGENT POWER MODULES

PM75RHA060
FLAT-BASE TYPE
INSULATED PACKAGE
(BRAKE PART) TRANSIENT THERMAL TRANSIENT THERMAL
IMPEDANCE CHARACTERISTICS IMPEDANCE CHARACTERISTICS
{IGBT part) {FWDi part)
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