MITSUBISHI INTELLIGENT POWER MODULES

PM50RHAQ060

FLAT-BASE TYPE
INSULATED PACKAGE

PM50RHA060

® 3 ¢ 50A, 600V Current-sense IGBT type
inverter
@ Monolithic gate drive & protection logic
® Detection, protection & statusindication
circuits for overcurrent, short-circuit,
over-temperature & under-voltage
@ Acoustic noise-less 3.7kW class inverter
application
® UL Recognized
Yeliow 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

PM50RHA060

FLAT-BASE TYPE
INSULATED PACKAGE
EQUIVALENT CIRCUIT DIAGRAM
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MAXIMUM RATINGS (T = 25%C, unless otherwise noted)
INVERTER PART
Symbol Parameter Conditions Ratings Unit
Vee Supply voltage Applied between : P-N 450 v
Vecsurge)| Supply voltage (surge) Applied between : P-N, surge value 500 Y
VcEes Collector-emitter voltage 800 \'
+ g Collector current Te=25C 50 A
*lcp Collector current (peak) Tec=25C 100 A
Pc Collector dissipation Tc=25C 138 W
T, Junction temperature - 20~+ 150 T
BRAKE PART
Symbol Parameter Conditions Ratings Unit
Voo Supply voltage Applied between : P-N 450 \'
Vecegsurgel Supply voltage (surge) Applied between : P-N, surge value 500 \%
Veces Collector-emitter voltage 600 v
Ic Collector current Tc=25C 15 A
lce Collector current (peak) Tc=25C 30 A
Ir FWDi Forward current Te=25C 15 i A
FWDi Rating - 3
VRDC) DC reverse voitage Te=25C 600 \
Pc i Collector dissipation Te=25°C 52 w
T | Junction temperature - 20~+ 150 T
CONTROL PART
Symbol Parameter Conditions Ratings Unit
Applied between :
Vo Supely voltage Vup1-Vure, Vuei1-Vvee, Vwei-Vwee, VNi-VNC 20 v
, Applied between :
Ve Input voltage Ue-Urc, Vr-Vec, WP-Wpe, UN * VN« WN - Br-Vinc 20
Ve Fault output supply voltage | Applied between : Fo-Vne 20 A2
iro Fault output current Sink current of Fo ternimal 20 mA
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MITSUBISHI INTELLIGENT POWER MODULES

FLAT-BASE TYPE
INSULATED PACKAGE
TOTAL SYSTEM
Symbol Pararneter Conditions Ratings Unit
Supply voltage protected Vo =135~1865V
Veeeron by OC& SC Inverter part, Tj= 125%C start 400 v
Te Module case operating temparatursl (Note 1) - 20~+ 100 C
Tstg Storage temperature - ~ 40~ + 125 T
Viso Isolation voitage 60Hz, Sinusoidal, AC, 1min 2500 Vrms
Note 1. TC measuring point is as shown below
i)
ELECTRICAL CHARACTERISTICS (T)=25°C, unless otherwise noted)
INVERTER PART
- Limits )
Symbol Paramater Test conditions Min Tvo Vox Unit
V. Collector-emitter Vo = 18V, Voin = 0V lc=50A, Tj=25C - 2.7 35 v
CEGs2Y | saturation voltage Pulsed lc=50A, T;=125C - 25 | 34
VEC FWDi forward voltage —~lc = 50A, Vo = 18V, Vo = 15V - 1.7 25 Y
ton Vo = 15V, Vo = 0V e 15V 0.3 08 15 us
trr Vee = 300V, Ic = 50A - 0.25 0.4 us
te(on) Switching time Tj=125C - 0.4 1.2 us
tott (Per 1 arm) - 20 | 33 us
totot) Inductive load ~ 06 12 us
Collector-emitter _ Tj=25T - - 1
lees | Cutoff current Veg = Voes T =125 - [ 0] ™
BRAKE PART
" Limits )
Symbol Paramgter Test condutuohs Min | Typ | Max Unit
v Collector-emitter Vo = 15V, Von = OV llc=15A, T;=25C - 26 | 35 v
CEG2D | satyration voltage Pulsed [ic=16A. T;=126C | - | 30 | 40
VeC FWDi forward voltage -lc = 18A, Vb = 18V, Von = 18V - 1.7 22 \2
Collector-emitter _ Ti=25C - - 1
loes cutoff current Vee = Vees Ti=125C - - 10 mA
* MITSUBISHI
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MITSUBISHI INTELLIGENT POWER MODULES

PMS50RHAO060

FLAT-BASE TYPE
INSULATED PACKAGE
CONTROL PART
Symbol Paramster Test conditions - Limits Unit
Min Typ Max
Applied between : :
Vo Supply voltage Vup1-Vuee, Vver-Vvpe, Vwei-Vwee, VNI-VNC 135 15 165 v
_ _ _ VN1-Vne - 80 | 120
o Circuit current Vp = 15V, Von = 15V Vo Vre - 55 35 mA
Vemiony | Input on threshold voltage | Applied between : 1.2 15 18 3
Veoiniorr) | Input off threshold voltage | Up-Vurc, Ve-Vvec, We-Vwee, UN - VN » WK - Br-Vne 1.7 20 2.3 Y
fowm PWM input frequency 3 ¢ sinusocidal - 15 20 kHz
For each pulse input Up-UN, VP-VN, Wp-WnN 3.0 - -~
tdead Arm shoot:through Using application circuit WS
83 . .
blocking time Opto-coupler’s input signal IF = 12mA 50 B -
oc Over currert ~-20CsTis125C Inverter part 685 88 - A
trip level Vp = 15V Brake part 18 26 -
sc Short circuit -20CsT;2125C Inverter part - 132 - A
trip level Vo = 15V Brake part - 39 -
toff(ac) Over current delay time Vo = 15V = 70 = 0s
oT Over temperature |Trip level | Base-plate 111 118 125 C
OTr protection Reset level] Temperature detection, Vo = 15V - 100 - C
uv Supply circuit xtmder Trip level T,5125% 115 120 | 125 3
Uvr voltage protection |Reset level - 12.5 - A%
IEo(Hy Fault output current - ~ 0.01 mA
Vo = 1BV, Vro = 1BV
IFow) (Note 2)| *° 5 Fo=19 - 10 15 mA
Minimum fault - -
tro output pulse width (Note 2) Y2~ 15 10 20 ms

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

is given.
THERMAL RESISTANCES
" Limits | .
T —1
Symbol Parameter est conditions i Tvo Viax Unit
Ren(cra Inverter IGBT part, per 1/6 module - - 0.9 CT/W
RehGo)F | Junction-to-case Inverter FWDi part, per 1/6 module - - 25 C/W
Ringe)a | thermal resistances Brake |GBT - — 2.4 C/W
Rth(jc)F Brake FWDI - - 45 C/W
Rth(cf) Contact thermal resistance | Thermal grease applied, per 1/6 module - - 0.19 CT/W
MECHANICAL RATINGS AND CHARACTERISTICS
» Limits .
Symbol Parameter Test conditions v Tvp Max Unit
. . . 147 | 1867 | 1.96 N-m
- Mounting torgue Mounting part screw : M5 15 7 20 | kg - om
. 147 1 187 | 1.96 N«m
- i ] ;M
Mounting torague Main terminals part screw 5 15 7 20 e
- Weight — - 550 - g
RECOMMENDED CONDITIONS FOR USE
- Value )
Symbol Parameter Test conditions i Tvo Miox Unit
Vee Applied across P-N terminals Q| 300 400 \
Supply voltage Applied between :
Vo Vupi-Vure, Vvei-Vvee, Vwei-Vwee, VNi-VNC 135 15 165 v
Vemeony | Input on voltage Applied between : 0 - 0.8 \
Vemeors) | Input off voltage Ue, VP, Wp, Un, Wn, Br 40 — 15 v
fewm PWM Input frequency Using application circuit 5 15 20 kHz
Arm shoot-through Using application circuit 50 _ _ us
tdead blocking tirre Opto-coupler's input signal .
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MITSUBISHI INTELLIGENT POWER MODULES

PM50RHAOQ06G0
FLAT-BASE TYPE
INSULATED PACKAGE
PERFORMANCE CURVES (INVETER 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
{Par IGBT slement) (Per FWDH slement)
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MITSUBISHI INTELLIGENT POWER MODULES

PM50RHAO060
FLAT-BASE TYPE
INSULATED PACKAGE
PERFORMANCE CURVES (BRAKE PART)
OUTPUT CHARACTERISTICS SATURATION VOLTAGE
(TYPICAL) R CHARACTERISTICS (TYPICAL)
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MITSUBISHI INTELLIGENT POWER MODULES

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