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= HF IGBT &3k 3-level IGBT Module

FEEIEFAM  Product Datasheet ARZS Ver 24.03

XESH Key Parameters B4 Circuit Configuration
Vces 950 V D13 D14 D23 D24
BSTA DC+A BSTB DC+B
VeE(sat) Typ. 1.40 \ 16BT11 FC+A 1GBT21 FC+B
D_IK D11 D_[K D21
Ic Max. 200 A GAl GB1
EAl D15 EB1 D25
Ic(rm) Max. 400 A 41_» ﬂ_ﬂ_c
XA XB
IGBT12 FC-A IGBT22 FC-B
o—‘( D12 o—‘( D22
AR Typical Applications GA2 M GB2 ™
EA2 EB2
® —HIFN 3-level-applications Converters DC-A NTCA {1 bcs NTCs |
® SLRFA Solar Applications Bl 1. A
Fig. 1 Circuit configuration
® UPS R4 UPS Systems
WM Module Appearance
R Features
® SiC —kE Ultra-fast SiC Diode
@ fILTFRARFE Low Switching Losses
® fILRAIT Low Inductive Design
- [l 2. Bibsh g
® £ NTC Integrated NTC
Fig. 2 Module appearance
BIRERZ I AR Module Label Code Instruction

HyRhE s A&
Data position Content of data
18 REHALIR S
Module batch number
BT 55
9--12
Module serial number

Caution: This device is sensitive to electrostatic discharge.

TERG: AR i U, 1P AUR ESD B .

Users should follow ESD handling procedures.
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IGBT #&F, KIFBEIE IGBT Boost, Anti-parallel Diode
IGBT T11/12/21/22, 1% D11/12/21/22 IGBT T11/12/21/22, Diode D11/12/21/22
mRATEE Absolute Maximum Ratings
Ginc SRR M 2% Hly LIk
Symbol Parameter Test Conditions Value Unit
G - AR L - _omo
Vees Collector-emitter voltage Voe =0V, Tc=25°C 950 v
VGES *ﬂﬂ*&'k%ﬂ‘*&%’i TC= 25 oC i 20 V
Gate-emitter voltage
e o T —7me
Ic Rating Current TH=65°C, T\jmax=175°C 200 A
4 =y
oy | TRBUBEAE o= 1ms 400 A
Peak collector current
=] st AN =) =
Prax | SHREHEIBHE o 9500 T e 175°C 732 w
Max. transistor power dissipation
— i At
VRRM ﬁ.m R EE@%{E Bk 950 Y,
Diode repetitive voltage
THREHUE IE A HLA
fe Diode rating forward current 100 A
by | R IR T R b = 1ms 200 A
Diode peak forward current
T P _ _ RPN 2
Ft Diode ft V=0V, tp = 10ms, T,; = 150 °C 1150 A’s
PBE Thermal Data
s SRR A 2%AF RAME | MBME | BKME | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
IGBT #i5e
Rin-cy1cet Thermal resistance — IGBT 2048 | K/kw
_ THE ST
Riu-c) Diode Thermal resistance — Diode 6321 KIkW
% g
BEil AP (GBT) 256 3.5Nm, A

3.3W/m-K 60
Mounting torque 3.5Nm,
with mounting grease 3.3W/m-K

2235 1% 3.5Nm, F#lg

Ric-HyieeT | Thermal resistance —
case to heatsink (IGBT)

A #4BH (Diode) S
Rinc-H)piode | Thermal resistance — I\/iountrirglg torque 3.5Nm 70
case to heatsink (Diode) with mounting grease 3.3W/m-K
TAELER
Tyjop Operating junction -40 150 °C
temperature

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.

TERG: AR i U, 1P AUR ESD B .
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IGBT &7, KIFBCRE IGBT Boost, Anti-parallel Diode
IGBT T11/12/21/22, — k% D11/12/21/22 IGBT T11/12/21/22, Diode D11/12/21/22
B E Electrical Characteristics
BRAERERI B, BN Te=25°C Tc= 25 °C unless otherwise stated
Ginc) SRR A wAME | WAUE | mKME | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vee = 0V, Vce = Vees 1 mA
Ices %Eﬁ*&%ﬁﬂ:%{ﬁ Ve = 0V, Vce = Vees, T\d =125°C 3 mA
Collector cut-off current
Vee = 0V, Vce = Vces, T,y=150 °C 5 mA
N =
loes el it Ve = £20V, Vee = OV 0.5 HA
Gate leakage current
AR - ST A% 104 P _ -
Ve (th) Gate threshold voltage Ic = 10mA, Ve = Vce 4.60 5.20 5.80 \Y,
Vee =15V, Ic = 70A 1.40 1.70 \Y,
| R
Veesay' ) | Collector-emitter saturation | Vee =15V, Ic = 70A,T,;= 125 °C 1.60 \Y
voltage
Vee =15V, Ic = 70A,T,;= 150 °C 1.60 \Y,
Ir=70A, Ve = 0V 1.40 1.70 \Y,
. — Hg At
Vel B IERR Ir = 70A, Ve = 0V, Ty;= 125 °C 1.45 Y%
Diode forward voltage
Ir=T70A, Vee =0V, T,;= 150 °C 1.47 \Y
A P~
Cies A Vce = 25V, Ve = OV, f= 100kHz 15 nF
Input capacitance
AR o e
Qqy Gate charge +15V 0.74 pC
S IF A A
Cres Reverse transfer Ve = 25V, Vge = 0V, f= 100kHz 0.06 nF
capacitance
Raint P B %ﬁﬂ. 1.2 Q
Internal gate resistor
R 1.("1) BRESEE TR KP4,
Note: 1. (*1) indicates it is given at chip level.

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.

TERG: AR i U, 1P AUR ESD B .
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T11&D13
B E Electrical Characteristics
T BHATR MRS BoME | A | gkt | SR
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ty= 25 °C 595
KK E IR I (8] _ o
Lot Turn-off delay time Ty=125°C 620 ns
Ty= 150 °C 640
Ic =TOA, ke
Ve = 500V, T,=25°C 85
. Vee = -7.5/+15V
GRS ’
t Iflﬁﬁ.ﬂﬁ" Re(orr) = 30Q, Tj= 125 °C 80 ns
allime Ls= 25nH,
dv/dt =8400V/ps Ty=150°C 80
T,= 150 °C).
(T ) Ty= 25 °C 25
Eorr RIGHHFE T=125°C 27 mJ
Turn-off energy loss
Ty= 150 °C 2.9
T,=25°C 85
FF I8 ZE IR B[R] _ o
Leon) Turn-on delay time Ty=125°C 80 ns
Ty= 150 °C 80
Ic =70A, !
Vce = 500V, T=25°C 20
. Vee = -7.5/+15V,
tr J:ﬂ“ETIETJ Raion) = 4.7Q, Ty=125°C 21 ns
Rise time Ls= 25nH,
di/dt = 3800A/ps Ty=150°C 23
(Ty= 150 °C).
Ty=25°C 1.10
Eoy | TEB Ty= 125 °C 1.20 mJ
Turn-on energy loss
T,= 150 °C 1.25
s T=25°C 1.00
R R AR A
Qrr Diode reverse T~ 125°C 0.99 ucC
recovery charge
T= 150 °C 0.98
» i Ir =70A, Ty=25°C 31
ZHRE AR LR Ve = 500V,
b Diode reverse Rgon) = 4.7Q, T~ 125°C 30 A
recovery current - dig/dt = 3800A/us .
(Ty= 150 °C). Ty=150°C 29
Ty=25°C 0.33
ZHRE SRR B AR
Erec Diode reverse Ty=125°C 0.28 mJ
recovery energy
T,= 150 °C 0.22

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.

TERG: AR i U, 1P AUR ESD B .
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T12&D14
B (E Electrical Characteristics
5 SR MR 5% BUME | gvRE | okt | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ty=25°C 595
IR IT A AR B[] - o
Lot Turn-off delay time Ty=125°C 600 ns
T,=150 °C 605
Ic =70A, ke
Vce = 500V, Ty=25°C 400
\ Vee = -7.5/+15V,
1l
t I fﬁw Re(orr) = 30Q, Ty= 125 °C 390 ns
alttime Ls=50nH,
dv/dt =8400V/us Ty= 150 °C 390
(Ty= 150 °C).
T4=25°C 5.6
Eorr RIGHHFE T= 125 °C 6.0 mJ
Turn-off energy loss
Ty= 150 °C 6.5
Ty= 25 °C 90
FF 188 AR B[] — o
Eoor) Turn-on delay time Ty=125"C 87 ns
T= 150 °C 7
Ic =70A, ke 8
Vce = 500V, T=25°C 22
SR Vee = -7.5/+15V,
t; é:ﬂ‘ﬂj’lil RG(ON) = 4.7Q, T\4'= 125 °C 25 ns
ise time Ls= 50nH,
di/dt = 3800A/us Ty= 150 °C 26
(T= 150 °C).
T,=25°C 1.00
[ Ty= 125 °C 1.05 mJ
Turn-on energy loss
Ty= 150 °C 1.10
" - T=25°C 0.47
R R AWK L
Qrr Diode reverse T~ 125°C 0.45 uC
recovery charge
T,= 150 °C 0.40
B i Ir =70A, T=25°C 27
A IR K ST R Vce = 500V,
b Diode reverse Raon) = 4.7Q, T=125°C 27 A
recovery current - dir/dt = 3800A/us .
(Ty= 150 °C). Ty=150°C 27
. Ty=25°C 0.170
ZHRE R IR S
Erec Diode reverse Tj=125°C 0.165 mJ
recovery energy
T,= 150 °C 0.160

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.

TERG: AR i U, 1P AUR ESD B .
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TR AR Diode Boost
M D13/14/23/24 Diode D13/14/23/24
mRATEE Absolute Maximum Ratings
Ginc ZHAATR I o5 il LA
Symbol Parameter Test Conditions Value Unit
Vg | PRI Te= 25 °C 1200 Y
Repetitive peak reverse voltage
TR HUE IE 1 FLIAR _ aRo
fe Diode rating forward current Ti= 65°C 100 A
— s 5] E=ga N
by | P TERTSTE H o = 1ms 200 A
Diode peak forward current
TRTE HI _ - o °
IFSM Surge current VR —OV, tp = 10ms, TVJ =150 °C 830 A
W P _ _ o aEq o 2
Ft Diode ft V=0V, tp = 10ms, T,;= 150 °C 3445 A%s
YHEE Characteristic Values
755 AR It o5 A wOME | I | RORME | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ir=T70A, Vee = 0V 1.40 1.70 \Y
% LRI IF=70A, Ve =0V, T;;=125°C 1.60 \Y
Forward voltage
Ir=T70A, Vge =0V, T,;= 150 °C 1.70 \Y
IRRM EE&,@EEWL T,; = 150°C, Vr = 1200V 5 mA
Repetitive reverse current
A IGBT 27 #H
Rin-c) diode Thermal resistance — IGBT 291.9 | K/kW
2 H e
A L (Diode) ZIIH 3.5Nm, ki
Rinc-+ biode | Thermal resistance — fﬂgmm éKtorque 3.5Nm 50 K/ kW
case to heatsink (Diode) with mounting grease 3.3W/m-K
TARZR
Tyiop Operating junction -40 150 °C
temperature

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.

TERG: AR i U, 1P AUR ESD B .
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& D15/25

Bypass Diode
Diode D15/25

®RATEE Absolute Maximum Ratings
5 SRR A% AF EVLIEN LA
Symbol Parameter Test Conditions Value Unit
& 5
VRrRM &rﬂjﬁ.g K Tc=25°C 950 \Y,
Repetitive peak reverse voltage
— A A AT 325
Ik fﬁia%)\{‘EEﬁEﬁlnu Ti= 65°C 100 A
Diode rating forward current
— K A z4 N
| P IE ST o = 1ms 200 A
Diode peak forward current
TR LI _ _ _ o
IFSM Surge current VR —OV, tp = 10ms, TVJ =150 °C 480 A
A P _ _ _ o 2
Ft Diode ft V=0V, to = 10ms, Ty;= 150 °C 1150 A’s
LR =] Characteristic Values
755 ZHAIR MR 2% A ROME | BB | mORME | S
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ir=T70A, Vee = 0V 1.40 1.70 \Y
% IR Ir=70A, Ve =0V, T,;=125°C 1.45 \Y,
Forward voltage
Ir=70A, Vge =0V, T,;= 150 °C 1.47 \Y,
r=y
IrrM B RI T,j= 150°C, Vk = 950V 5 mA
Repetitive reverse current
A IGBT &5 fH
Rinu-c) Dioce Thermal resistance — IGBT 6321 | K/kW
N . H—»;{ E #lt =}
T@%ﬁ?&ﬂﬁﬂ(Dlode) ﬁ,‘%jjlfﬁ 35Nm, %'ﬁnuHEl
R _ - 3.3W/m-K
th(C-H) Diode | Thermal resistance — Mounting torque 3.5Nm 70 K/ kW
case to heatsink (Diode) with mounting grease 3.3W/m-K
TAES IR
Tyop Operating junction -40 150 °C
temperature

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.

TERG: AR i U, 1P AUR ESD B .
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P B PR AR NTC-Thermistor Data
5 SR TR A wAME | BAME | BOKME | AT
Symbol Parameter Test Conditions Min. Typ. Max. Unit
e
Rys Al HFRLE To=25°C 5 KO
Rated resistance
R100 W% _ R _ o
ARIR Deviation of R100 Tc =100 °C, R100=493Q -5 5 Yo
Pas %%ﬁﬂllﬂﬁ o Te=25°C 20 mwW
Power dissipation
Bos;so B-11 R2 = Rasexp [Bas/so(1/T2 - 1/(298.15 K))] 3375 K
B-value ’
325/30 B-’fﬁ R2 = stexp [Bz5/30(1/T2 - 1/(298 15 K))] 3411 K
B-value ’
Bz5/1oo B-,TE R2 = steXp [Bz5/100(1/T2 - 1/(298 15 K))] 3433 K
B-value ’
R Module
ZH Pt H LK A
Symbol Explanation Value Unit
U - -
iy ﬁﬁ%% . 11.5 mm
& HR B B Terminal to heatsink
Creepage distance TR T
. . 6.8 mm
Terminal to terminal
i Bl
iy T ﬁﬁ%% . 9.4 mm
Y45 ][R Terminal to heatsink
Clearance o
iy T .lﬂﬁ% . 55 mm
Terminal to terminal
AR LGS IR HE 4L >400
CTI (Comparative Tracking Index)
Y25 T () KT W T ﬁ@?%ﬁ#&lﬂﬁﬁbﬂ M
Isolation voltage — per module ( Connected terminals to base plate), 3200 \Y,
ge-p AC RMS,1 min, 50Hz, Tc= 25 °C
R Module
5 ST MRS BAME | BBUE | ROKE | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
LR A J
Lsce Module inductance 16 nH
A ==
O 40 125 | °C
Storage temperature range
23k 2o
M LI izz%,%ﬁﬂ 3 5 Nm
Screw torque Mounting

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.

TERG: AR i U, 1P AUR ESD B .
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IGBT #&7F, &RIFHC —RE IGBT Boost, Anti-parallel Diode
IGBT T11/12/21/22, — % D11/12/21/22 IGBT T11/12/21/22, Diode D11/12/21/22
400 T,=25°C ‘ 400 T,;=150C Y ‘
Vi . vi= > .
300 | == Y2 /. a0 | ==tz yax
""" Ve = 12V M ====== Vge=12V 1
—_— - — Ve =10V / A —_— - — Vee= 10V
320 ————— Vg =9V - - 320 ————— Vg =9V /
280 280
240 — 240
< <
< 200 < 200
L L
160 160
120 120
80 80
40 40
0 0
0 4 0 1 2 3 4 5
Vce - [V]
P 3. IGBT H i FR I BN 28, 1= (Vee) K 4. 1GBT iy AR PR SR 28, 1= (Vee)
Fig.3 Typical IGBT output characteristic, /c=f (V) Fig.4 Typical IGBT output characteristic, Ic=f (Vcg)
400 400
360 360
320 320
280 280
240 240
< <
< 200 < 200
L L
160 160
120 120
80 80
40 40
0 0
0 1 2 3 4 5 4 5 6 7 8 9 10 11 12
Vce - [V] VGEe - [V]

& 5. IGBT % Hi 4 Pk A Hh 28, 1= f (V) Bl 6. IGBT f&445 P dL R B 28, 1= f (Ver)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.

TERG: AR i U, 1P AUR ESD B .
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TH200F3B10U4-S500
= HF IGBT &3k 3-level IGBT Module

IGBT Boost, Anti-parallel Diode

IGBT T11/12/21/22, Diode D11/12/21/22

500

400

300

Ic - [A]

200

100

0

——— — [c - chip
I - module

T, = 150C
Ra(orF) = 30Q
Vo = -7.51+15V

0 200 400 600 800

Vce - [V]

1000

B 7. 1GBT Jefhi % 4= TAEIX, e = f (Vee)

Fig.7 Reverse bias safe operating area of IGBT, /c = f (V)

15

10

5

-10

0 0.2 0.4 0.6

Qg - [MC]

0.8

100
Cies f=100kHz
—_— = Coes T,j=25C
----- Cres
\
10
o K
= AN
o : = e —
0.1
0.01
0 20 40 60 80 100
Vce - [V]
8. MR AN EL, C=f (Vo)
Fig.8 Typical capacity characteristic, C=f (V)
200
180
160
140
120
<
< 100
<L
80
60
40
20
0
0 0.5 1 1.5 2 2.5

VF -[V]

B 9. MR FEL AT A 2 SR HA 2, Ve = F(Qo)

Fig.9 Typical gate charge characteristic, Vge=f (Qg)

& 10. FRD % A g R g 28, 1 = £ (V)

Fig.10 Typical FRD output characteristic, I =f (V)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.

TERG: AR i U, 1P AUR ESD B .
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IGBT #27, MIFEc e
IGBT T11/12/21/22, — % D11/12/21/22

TH200F3B10U4-S500
= HF IGBT &3k 3-level IGBT Module

IGBT Boost, Anti-parallel Diode
IGBT T11/12/21/22, Diode D11/12/21/22

1000

Zn1GBT
—— — Z;,Diode =

-~

PURSERSEY —— e a———

i
100 /

3
x
X
L]
Q
2
s
N
10
IGBT R(KKW) 19.4 2168 6358 100.06
a(s) 0.0005 0.0043 0.2513 0.3944
Diode R(K/kW) 80.8 100.13 339.96 111.2
7(s) 0.0005 0.0045 0.0346 0.2154
1
0.001 0.01 0.1 1 10

tp - [s]

R -[kQ]

20

10

0.1
0 20 40 60 80 100 120 140 160

Tc-[°C]

11. BESHSHBTHIZE, Zngo = F(t,)

Fig.11 Transient thermal impedance, Ziy.c) = f (t,)

12. g B SRR 28, R=f(To)
Fig.12 Typical NTC thermistor characteristic, R= f(T¢)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.

TERG: AR i U, 1P AUR ESD B .
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T11&D13
10 7
Eorr, Ty=125TC Eorr, Ty=1251C
—— — Eorr, Ty=150C —— — Eor, TyF150C
""" Eon, T,=1257C = ===== Eon, T,;=125C
— = — Eon, Ty=150C 6 | — = — Eon Ty=150C
Ve =500V =75+
8 vgi :5.7.5/+15v ,ZGE70A7'5/ 18V
Reon) = 4.7Q Vee =500V
Ra(orF) = 30Q 5
— 6 —
5 5
£ £ 4 /
n 0 : ]
= = / ~
u‘j’ 4 u‘.f 3 "' /
2 K
A~
2 e f
1
0 0
0 40 80 120 160 1 10 100
Ic- [A] Re - [Q]

(] 13. 1IGBT FF ARFE MBI M 28, Eon=F (10), Eorr=f (Ic)
Fig.13 Typical IGBT switching energy, E,,=f (Ic), Eor= T (Ic)

[l 14. 1GBT JFRIRAR MBI M 28, E5n=f (Ra), Eor=  (Ro)
Fig.14 Typical IGBT switching energy, E,n= f(Ra), Eof= f (Rg)

0.8

Erec, Ty=125°C
—— — Ereo, T,=150C

Vce =500V
VeE = -7.5/+15V
Ra(on) = 4.7Q

0.6

Erec - [mJ]
o
~

0.2

0 40 80 120 160
Ir - [A]

0.8

Ereo Ty=125TC
— Erec, Ty=150C
Ve = -7.5/+15V
Vce =500V

I =T0A

0.6

Erec - [mJ]
o
~

0.2

0 5 10 15 20 25 30
Rc -[Q]

K] 15. FRD AWK ARFE SR I 2R, Erec=f(/r)
Fig.15 Typical FRD switching loss E e, Erec=f(/F)

Kl 16. FRD AR EIRFE AL ZR, Eoc=f(R6)
Fig.16 Typical FRD switching loss E e, Erec=f(Rg)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.

TERG: AR i U, 1P AUR ESD B .
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T12&D14
20 8
Eorr, Ty=125TC Eorr, Ty=125TC
—— — Eorr, Ty=150C —— — Eorr, Ty=150C
------ Eon, T=125°C - == === Eon, T=125C
—_—— En TV}=15g°c / 7| —-—En ij=1sg°c /_
— — . —
o ui
Rg(on) = 4.7Q / 6 | Ve =500V
Ra(oFF) = 30Q
— 12 = °
= =
E E
' v 4 7
w w A
; ; /
2 <’
4 ] st
1 T
0 0
0 40 80 120 160 1 10 100
Ic- [A] Rs - [Q]

] 17. IGBT FF XA AE S B R, Eqn=f (1), Eore= f (Ic)

Fig.17 Typical IGBT switching energy, Eqn=f (Ic), Eofi= T (Ic)

K 18. IGBT JT RAAE I HI£L, Eon= f (Ra), Eorr= T (Rg)
Fig.18 Typical IGBT switching energy, Eon=f(Rg), Eofi= f (Rg)

0.4

0.3

0.2

Erec - [mJ]

0.1

Erec, Ty=125°C
= = Erec, Ty=150C

Vce =500V
Vg = -7.5/+15V
Raon) = 4.7Q

0 40
Ik

80
- [A]

120

160

0.4

Erec, Ty=125°C
— Ereo, Ty=150TC
Ve = -7.5/+15V

Vce =500V
I =70A

0.3

0.2

Erec = [mJ]

0.1

0 5 10 15 20 25 30
Rc -[Q]

19. FRD X [AIR B AR FE LTS HH 28, £ ec=f(F)

Fig.19 Typical FRD switching loss E e, Erec=f(/F)

20. FRD s i Pk S A FE LR i 28, Erec=f(R)
Fig.20 Typical FRD switching loss Eec, Erec=f(Rg)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.

TERG: AR i U, 1P AUR ESD B .
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TWE s Diode Boost
1% D13/14/23/24 Diode D13/14/23/24

160

1000
Zi, Diode l

140

120

100
100

80

Ir-[A]

60

Zin(-c) - [KIkW]

10
40

20

Diode R(K/kW) 8.79  43.22 188.92 51.027
7(s) 0.0006 0.0043 0.0413 0.1425

1
o 05 1 15 2 25 3 0.001 0.01 0.1 1 10
Ve -[V] tp - [s]

K 21. FRD %t RF R LR M 28, 1 = £ (V) 22. BESHBATIHIZR, Zy.q = f (t,)
Fig.21 Typical FRD output characteristic, /r =f (Vf) Fig.22 Transient thermal impedance, Zy.c) = f (t,)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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Kl 23. FRD finth Rk MRS 2K, 1 = £ (V) K 24. BESHBETTZL, Zing.o = f (t,)
Fig.23 Typical FRD output characteristic, I =f (V) Fig.24 Transient thermal impedance, Zin.c) = f (tp)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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Terms and conditions of usage

(1) The product information in this datasheet are intended for use by technical personnel. Due to the diversity of product applications, the
information contained in this document can only be used as a general guide, the application applicability cannot be guaranteed in some special
applications. It is recommended that users do the assessment of the application applicability before applied. If users need additional product
information and help, please contact our sales or technical support.

(2) Some product data in the datasheet of this product are the typical values, the actual factory testing data may deviate slightly from typical
values, but our company guarantees that these deviations will not affect the normal use of the product. If the product information changes, our
company will promptly amend the datasheet, please keeps your attention to product information changing in our company website.

(3) If there are special requirements for the product, or apply it in special industries (such as aerospace, medical, life support, etc.), we strongly
recommend that to perform joint application risk and quality assessments, get the quality agreements.

(4) During the application, if the working conditions are beyond the limitation of temperature, voltage, current or safe operating area of the
product defined in the product datasheet, our company cannot guarantee the reliability of the product.

(5) When the products are in use, it is strictly prohibited to touch. After power off, to ensure that there is no residual charge and the products
have been cooled before they can be touched. And all operations must be under ESD protection measures.

(6) We annotate datasheet in the top right hand corner of the front page, to indicate product status. The annotation “Preliminary” indicates the
product design is complete and final characterization for volume production is in progress, the product information in the datasheet is currently
can be referenced, but some details may change in the future. There is no annotation indicates the product is capable to produce in batch

quantity.
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Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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