MITSUBISHI INTELLIGENT POWER MODULES

PM50RHA120

FLAT-BASE TYPE
INSULATED PACKAGE

PM50RHA120

@ 3¢ 50A, 1200V Current-sense IGBT
type inverter
® Monolithic gate drive & protection logic
® Detection, protection & statusindication
circuits for overcurrent, short-circuit,
overtemperature & under-voltage
® Acoustic noise-less T.5kW class inverter
application
@ UL Recognized
Yellow Card MNo. EBD2T6 (N)
File Nc. EBD271

APPLICATION

General purpose inverter, serve drives and other motor controls

OUTLINE DRAWING

Dimensions in mm
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MITSUBISHI INTELLIGENT POWER MODULES |

PM50RHA120

FLAT-BASE TYPE
INSULATED PACKAGE

EQUIVALENT CIRCUIT DIAGRAM
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MAXIMUM RATINGS (T; = 250, unless otherwise notad)
INVERTER PART
Symbol Parameter Conditions Ratings Unt |
Voo Supply veitage Acplied between : PN B[00 v i
Viceargs)| Supply voltage (surgal Acolied between : P-N, surge value 1000 ¥
Vces Collectoremitter voltage 1200 v
o Collecter current Tc=28T 50 A
+lcp Collector _current (peak) Tc=257T 100 A
Pa Collector dissipation Te=25"T ¢ 416 W
Tj Jungticn _temparatureg - 20~-+ 160 T
BRAKE PART
Symibol Parameter Conditions Ratings Unit |
Voo Supply voltage Applied between : P-N 300 v i
Vootsurgs)| Supply voltage (surge) Apclied between : P-N, surgs value 1000 v
VeES Collector-emitter woltage 1200 v
le Collector_current Tc = 25°C 15 A
Icp Collector current {(peak) Te=25T 30 A
P Collector_dissipation Tc=256T 208 w
PWDi rating e
Vripc) DG reverse voltage Tc=25C 1200 v
I FWDi forward current Tc=25C 15 A
Ti Junction termperature = 20~ + 150 b5
CONTROL PART
Symbo Parameter Conditions Ratings | Unit
Applied batween : |
e Supply voltage Vuer-Vure, Virr-Vurg, Vimi-Ywes, Vii-Vnc 2 {-
Applied between :
Vem nput voitage Us-Ure, Ve-Vee, WeWee, Un « Wi« Wii + BrVine <0 v
VEs Fault output supply voltage | Applied betweer : FoVue 20 | WV
IFo Fault_output_ourrent Sirk_current of Fo termiral 20 | mA
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MITSUBISHI INTELLIGENT POWER MODULES

FLAT-BASE TYPE
INSULATED PACKAGE
TOTAL SYSTEM
Symbal Parameter Conditions Ratings Unit
Supply voltage protected Vo= 135~16.5V
VeoPra)| o 008 SO Inverter part, Tj = 125°C start 800 g
Modula case ocersting o o
Te ternperature MNoto 13 20 ks g
Teta Storage ire - - 40~+125 T
Visa Isclation vo'tage E0Hz. sinusoidal, AC. 1min 2500 Vrms
hote 1. TC measuring point is as showr below
Limits :
: Vo b Tyo Jotban ] P
Collector-amitter Vp =15V, Voin = OV [le =504, T; =25 = |28 .8 ¥
saturation voitaga Pulsed [le=50A Ti=125C | - | 25 5
FWD forward voltage —lc = 50A, Vp = 15V, Von = 15V - 1.9 0 N

Vo =15V, Von =V~ 15V
Veo = 800V, lc = 5DA

05 | 10| 25 s

- 03| 08 | us

Switching time Ti=128%C 04 | 15 us
(Per 1. arm) = 25 38 UE
Inductive load I : : a4 03 14 us
Callector-emitter T,=25C — = 1
outoff ourrent g [T,=125% - - (TR
PART
Lirnits 8
Parameter Test conditions P T Unit
Collector-amitter Vo=18V, Von= 0OV [le=15A T, =25C = 28 | 38
saturation voltage Pulged lle=18A T,=125€C | - | 25 | 35
| FWDi forward voitaga | ~le=15A Vo= 15V, Ven=15V o e S
Collector-emitter <5 [Ti=25T = = 1
cutoff current Sy [Tj=1257C - — 10 i

PR
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MITSUBISHI INTELLIGENT POWER MODULES
PM50RHA1

FLAT-BASE
INSULATED PACI

CONTROL PART )
e Limits y
Symbal Pararmater SN R Test conditions g Viax Unit :
ied betwesn : £
Vo Supply voitags ?f:—:‘c:w:. \":;‘:-Vurc, Vwer-Vwes, Vi-Vuc 135 15 165 4
Io Circuit current Vo= 15V, Vo = 15V }ml"\:':c = S ':
Vomion) | Inout on threshold voltage | Applied between : 1D, 15 18 Voo
Vomiorr) | Inout off threshold voltage | UsMure, Ve-Vues, WeVwee, Un- V- WieBeVno [ 17 | 20| 23| v |
frwM PWM input_frequency 3 ¢ sinusoidal - | ] 20 Wk |
For each pulse input az | - _ I
binag | ATm shootthrough _Urln, VoY, WeWn ol
| bloeking time Using application circuit Al ¥ !
Optocoupler's input signal IF = 12mA i
oo Cver current ~20TsTis125%C Inverter part 59 | 122 - ] ;
trip lavel Vo= 15V Brake part 22 50 - B
50 Shart cirouit -20CsTis126%C Inverter part g8 | 183 ] - AN
trip leve! Vo= 15V Brzke part = a5 - - I_
totiec) Qver current delay time Vo =16V b o L - us
oT | Over temparsturs|Trip level | Easarlata 111 | 18 | 1285 L
oTr | protection Reset laval | Temperature detaction - |1 = C
uv Sucply circut under |Trip level 3 115 [ 120 | 125 v i
uvr voltags protectien  |Faset laval - | 128 - V. .r
FOtH) Fault output current K = 1 =i 30l mA |
2 o (Note 29| YO =15V, Vro =15V - o TR ..
Minimum fault T
g output pulss width (Note 2 Y2~ 15V PR ] = ) S I
e

Note 2. Fault outout is given only when the internal OC. SC, OT &UY protectons schemes of any lower arm device operate 1o protect 1
device. For each uaoper arm device, the internal OC. 5C B UY protection schames are proviced 1o protect the device but, no fault cutput

is giver.

THERMAL RESISTANCES it

o Limits :
Symbool Parameter Test conditicns Nin T Tve | Mox Unit |
Rshticla Inverter IGET part, per 1/6 module - e 03 T/W J
Ribtie)r | Junction-tocase Inverter FWDI part, per 1/6 module 2 T 10 | C/wil
Rihtic)a | tharmal resistances Brake IGBT bR, (ko 06 | TwW. i
Renthe)F Brake FWDi s e e 20 | /W
Henle) Contact thermal resistance | Thermal grease zppliec, per 1/8 module = - D.19 T/W |
MECHANICAL RATINGS AND CHARACTERISTICS 1
e Lirnits L
Symbol Parameter : Test conditions Mo | T T Mt Unit |
g . 147 [ 167 [ 186 [ Nom |
Mounting torgue Mounting part screw : M5 i T 2 [ ke on 1
5 ; bk » 147 [ 187 [ 198 | Nom |
Mounting torque Mzin tarminais part screw : M35 5 7] 20 =

— Waight = - 550 s ]

RECOMMENDED CONDITIONS FOR USE

Value : 1

P T “
Syrmbal arameter est conditions Vin Tvp "y Unit
Vo Applied across P-N terminals 0 | 800 | 800 V.
Supply voltage Applied between : 1
Ve Vuri-Vure, Ywei-Vvec, Vwei-Viwre, Vini-Vinc 135 15 165 ¥
Vemon | Input on_voltage | Applied between : 0 o o8 ya
Vemorn | Input_off voltage | UpVuec, VeVyec, WeVwee, Un, Vi, Wi, B~V 12 it e v
fPvm FWM Input_frequency Using spolisation_eireuit -] 15 20 kHz
Arm shoot-through Using application eireuit e
fabec Elocking time opt-coupler's input signal 54 ue
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MITSUBISHI INTELLIGENT POWER MODULES

COLLECTOREMITTER VOLTAGE Vee (V)

COLLECTOR CURRENT Ic (A)

PM50RHA120
FLAT-BASE TYPE
INSULATED PACKAGE
PERFORMANCE CURVES (INVETER PART)
' OUTPUT CHARACTERISTICS SATURATION VOLTAGE
“(TYPICAL) CHARACTERISTICS (TYPICAL)
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MITSUBISHI INTELLIGENT POWER MODUI

PM50RHA120
FLAT-BASE
INSULATED PACI
(INVERTER PART)
POWER DISSIPATION DERATING CURVE POWER DISSIPATION DERATING CURVE
(Per IGBT slement) {Par FWDI slement)
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MITSUBISHI INTELLIGENT POWER MODULES

PM50RHA120
FLAT-BASE TYPE
INSULATED PACKAGE
PERFORMANCE CURVES (BRAKE PART)
OUTPUT CHARACTERISTICS SATURATION VOLTAGE
(TYPICAL) ~ CHARACTERISTICS (TYPICAL)
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MITSUBISHI INTELLIGENT POWER MOL

PM50RHA120
FLAT-BASE
INSULATED PAC
(BRAKE PART)
TRANSIENT THERMAL TRANSIENT THERMAL
IMPEDANCE CHARACTERISTICS IMPEDANCE CHARACTERISTICS
(IGET part} (FWDI part)
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