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IGBT Module-Single
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Dimension: [mm]
O & K E# MAXIMUM RATINGS (T.=25%C)
I tem Svmbo l Rated Value Un it
alLy g -y XHEE
Collector-Emitter Voltage Vees L, 200 v
o= hex I v ¥ MW EE
s +
Gate-Emitter Voltage Vs 20 v
2 v 7 X E W DC I 6 00 A
Collector Current Ims ITep 1, 200
R T - I S
Collector Power Dissipation Pe 3, 600 w
- N JH e
oA W Jig T —40~4+150 C
Junction Temperature Range !
[ZS 17 b B T — c K
Storage Temperature Range T 40~+125 c
Mo % ifif JE(Terminal to Base AC, 1 minute)
I solation Voltage Viso 2,500 Vowus)
Wb 1F o~ |Module Base to Heatsink 3 (30.6) 3 (30.6) N - m
Mounting Torque Busbar to Terminals F... PHMB60OBS12 [M4 [+ 4 (14 = |PHMB600BS12C M/j 14 (I‘A Q) (kef-cm)
MR |10 A(107) MA | 2(20 R)
0O BEKWEH® ELECTRICAL CHARACTERISTICS (T.=25%C)
Characteristic Svmbo l Test Condition Min I'vo Ma x. Unit
= v 7 ¥ E W & R PV — B i
Collector-Emitter Cut-Off Current Lers V= 1200V, V= OV 6.0 mA
7 o — b~ W h E W
T.ns V= £20V = 0V — — 1. A
Gate—-Emitter Leakage Current GES GE Ve 0 ’
aL sy - oy X HfIELE
ey = .= 15V - .
Collector-Emitter Saturation Voltage Ver Gao [c= 6004, Vig,= 15 2.3 2.7 v
7 — F L\l _ o -
Gate-Emitter Threshold Voltage Var (m Vier= 5V, T o= 600mA 4.0 8.0 v
A 7 " it
V= 10V, V.= 0V, f= 1MH, — 37, 800 — F
I nput Capacitance Cies CE » VGE > 7 s p
+ H EF M Rise T ime t, Vo= 600V — 0.25 0.45
AA o F v TR H— A WM Turn-on  Time to, R=1.0Q — 0.40 0.70
. . . s
Switching T ime T B B M Fall Time t R=2.7Q — 0.25 0.35 o
X —>F 70l Turn—off Time to Vgp= £16V — 0.80 | 1.10
O7YV—FKAf =Y TEAF—FD & ¥: FREE WHEELING DIODE RATINGS & CHARACTERISTICS (T.,=25%C)
I tem Svmbol Rated Value Un it
Jigg ES i DC I. 600 A
Forward Current Ims J 1,200
Characteristic Svmbo l Test Condition Min. Tvo. Ma x. Uni t
g H £ o _ v 5 <
Peak Forward Voltage Vi [ = 6004, V= OV 2.2 2.6 \%
WioE R R I .= 600A, V.= —10V B )
Reverse Recovery Time Cer di/dt= 12000/ us 0.2 0.3 mes
O 2 M & % THERMAL CHARACTERISTICS
Characteristic Svmbo l Test Condition Min Tvop Ma x. Un it
#h, ] o — — ‘
i il I G BT Rth(j-c) Junction to Case 0.035 C/W
Thermal I mpedance Diode — — 0.071
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Fig.1- Output Characteristics (Typical) Fig.2- Output Characteristics (Typical)
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Fig.3- Collector to Emitter On Voltage Fig.4- Collector to Emitter On Voltage
vs. Gate to Emitter Voltage (Typical) vs. Gate to Emitter Voltage (Typical)
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Fig.5- Gate Charge vs. Collector to Emitter Voltage (Typical) Fig.6- Capacitance vs. Collector to Emitter Voltage (Typical)
800 : 16 300000
RL=1.00 / VGE=0V
Tc=25°C /| f=1MHz
700 14 100000 Tc=25°C
; / 1T
=~ / Q Cies _
4 600 12z
@ 30000 &
i / 5] ™ ™~
2 500 o 10T = N N
5 P 7 2 | 10000 N
2 x e 3 ~ = Coes ]
§ 400 x| VCE=600V 8 <] § = .
i § | T 3000 \\\
w300 | 6 < S q
e 400V S ™
= < o
5 ‘ @ 1000 =
i 200 \\ 200V 4 = CresJ
© \ = ~
O 100 \ 2 300
0 0 100
0 1000 2000 3000 4000 5000 0.1 0.2 0.5 1 2 5 10 20 50 100 200
Total Gate Charge Qg (nC) Collector to Emitter Voltage Vce (V)

00
BARA v & — At



QS04

3-402- (4/5)

PHMB60OOBS12
PHMB600BS12C

Fig.7- Collector Current vs. Switching Time (Typical) Fig.8- Series Gate Impedance vs. Switching Time (Typical)
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Fig.9- Collector Current vs. Switching Time Fig.10- Series Gate Impedance vs. Switching Time
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Fig.11- Collector Current vs. Switching Loss Fig.12- Series Gate Impedance vs. Switching Loss
250 T T 1000 T
Vce=600V I Vcc=600V
FRG=2.7Q [ Ic=600A
\VGE=+15V / I VGE=+15V //
@ 200 [Tc=125°C ° FTc=125°C //
2 Inductive Load / 2 300 }Inductive Load Eon
1 & ~
E / E .
< 150 Eon < =di L
2 é Eorr
» 7 » 100 —
2 /] B 2
3 100 L EorF L 2 ———
2 — 2
5 £ — Err
(/;) 50 P // "1 u;) 30
///
==
0 10
0 200 400 600 800 1000 1 3 10 30
Collector Current Ic (A) Series Gate Impedance RG (Q)

BAA 7 —HAeit

00



QS043-402- (5/5)

PHMB60OOBS12
PHMB600BS12C

Fig.13- Forward Characteristics of Free Wheeling Diode Fig.14- Reverse Recovery Characteristics (Typical)
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Fig.15- Reverse Bias Safe Operating Area
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Fig.16- Transient Thermal Impedance
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