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Preliminary datasheet NG

#EiR/General Description

This IGBT module adopts I-type NPC three
level compatible package, which is suitable for
Solar inverter and UPS. The integrated field stop ' —
IGBT and fast recovery diode provide lower
conduction losses and switching losses, enabling @
designers to achieve high efficiency and superior
reliability. -
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3-Level-Applications
® (LA E R

Low inductive design
® A A

Compatible package

B %I N F [Typical Applications
® RN

Solar Applications
® UPS
UPS systems
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IGBT,i%iZ> ¢ / IGBT, Inverter

B A#HiEE | Maximum Rated Values
(Ty=25°C, [k 3 #hE B /unless otherwise noted)

iz

Preliminary Data

ZH i) TAe%A BiEE | Bz
Parameter Symbol Conditions Ratings | Units
%Eﬁ*&-ﬁ%f&%ﬂ—i Vees  [Ty=25°C 650 Vv
Collector-emitter voltage
TSR H A B FRLUR — oro _ — 1780
Continuous DC collector current e [Te=25°C, Tyymax = 175°C 150 A
5 yray
;%EE*&;E’EMEEE/H e o= 1ms 300 A
Repetitive peak collector current
IFE Ptot  [Tc=25°C,Tyj max= 175°C 365 w
Total power dissipation voma
-5 B AT :
- S 0 o Vers 100 | v
Gate-emitter peak voltage
H/S 4% | Electrical Characteristics
¥ Giine) TAE&MF B/ME| BUE | ROKME | B4
Parameter Symbol Conditions Min. | Typ. | Max. |Units
A FELAR- R AR A R Vee=15V,Ic=150A,T,j= 25°C | - 176 | 22 | Vv
Collector-emitter saturation VcEsat o
Voltage VGE=1 5V, |C=1 50A,TVJ =1 50 C - 21 24 V
R - A S A 8 A1 R s _ _ — oo
Gate-emitter threshold voltage Veeth  [Ic=2.4mAVee=Vce Ty=25°C| 5.0 5.4 7.0 Y
WA Qc |[Vee=-15V..+15V - 0.64 - pC
Gate charge
PO B Rent  [Ty= 25°C - 23 - Q
Internal gate resistor
iﬁ)\ Eﬁg = .= ©,
Input capacitance Ces | - 1MHz2 Ty =25, - 1.53 - nF
p p Vece=25V,Vee=0V
i LA - ok
Output capacitance Cos ||~ 1 MMz Ty = 25°C, - 0.53 - nF
putcap Vce=25V,Vee =0V
S [r) A i LAY f=1MHz, T, = 25°C
Reverse transfer capacitance Cres ’ ’ B 0.31 B nF
P Vee=25V,Vee =0V
Collector-emitter cut-off current Tj=25°C '
AR S B s P IR _ _ — ogo
Gate-emitter leakage current lees  [Vce=0V,Vee=%20V, Tyj= 25°C 200 nA
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388 SiE 3R B[] T T\y=25°C - 32 -
Turn-on delay time don T, =150°C . 30 -
ns
b FF i) ] ) Ty =25°C - 13 -
Rise time ' T, =150°C ; 16 ]
S e T\j=25°C - 3.6 -
f BB | Eon  Nco=300V, [ mJ
urn-on energy loss lc=150A, T\ =150°C ; 5.4 -
SRR ] o RS M= - | 148 | -
Turn-off delay time doff Ty =150°C i 180 i
ns
R R ) T, =25°C - 31 -
Fall time ! T, =150°C - 30 -
PN Kb T, =25°C - 0.80 -
N Eoft mJ
Turn-off energy loss Ty =150°C - 1.2 -
g B Tt 2 I 1) ) Ve = 360V, Vee < 650V, 8
Short-circuited withstand time * Nee < 15V, Tj < 150°C i i HS
45— HhFe il
Thermal resistance, junction to Rie  [BA IGBT / per IGBT - 0.41 - K/W
case
AR e — B ER FATH 4> IGBT / per IGBT
Thermal resistance, case to RthcH  [Apaste = 1 W/(m*K) / Agrease = - 0.30 - K/W
heatsink 1 W/(m*K)
TFRARE TR
Temperature under switching Tyiop -40 - 150 °C
conditions
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—#%%&,D1-D6 / Diode, D1-D6
B RHEE | Maximum Rated Values
(Ty=25°C,B&E 73 4ME /unless otherwise noted)
Z2¥ i) THE&MF BiEE | B
Parameter Symbol Conditions Ratings | Units
S5 ) B A U A FE
Repetitive peak reverse Vrrm  |Vee=0V, Ic=150A 750 Y
voltage
HESE 1E [A] B HLIR | 150 A
Continuous DC forward current F
1E[7) 5 I AE HL IR
Repetitive peak forward Irrm  [tP=1ms 300 A
current
12t-{8 2 - - = 150° 2
, Pt [VkR=0V,tp=10ms, T,;=150° C 920 A%S
I*t - value
B A% | Electrical Characteristics
¥ Ziine) T R/ME | RBUE | BROKME | AL
Parameter Symbol Conditions Min. | Typ. | Max. |Units
5 Ty =25°C 1.2 1.45 1.9 \Y
EWE? i Ve [IF==150A ‘
orward voltage Ty =150°C - 1.40 - \Y
S IF) PR A2 WA R T, =25°C - 65 - A
Peak reverse recovery lrm o
current Ty =150°C - 80 - A
S I A lF=150A Tj=25C | - | 65 - | ue
Q  |Vr=300V
Recovered charge di/dt=1500A/us [Ty=150°C| - | 13 | - | uC
PAEL/¥=Kizv:d - T, =25°C - 17 ) mJ
Reverse recovery energy T, =150°C . 292 . mJ
g5 —HhFe il
Thermal resistance, junction to Riuc  [BE4ZHE / per diode - 0.56 - K/W
case
Ah5E — B AR A TE AN [ per diode
Thermal resistance, case to RincH  [Apaste = 1 W/(M<K) / Agrease = - 0.36 - K/wW
heatsink 1 W/(m*K)
TFRARE TR
Temperature under switching Tyjop -40 - 150 °C
conditions
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FIEE R B G EHFE / NTC-Thermistor
K451 | Electrical Characteristics
¥ Ziie) THe%M m/ME | BUE | BRKME | AL
Parameter Symbol Conditions Min. | Typ. | Max. |Units
e Hl Rss  [Ty=25°C . 5 - |k
Rated resistance
R100 fz _ 0 _ 0
Deviation of R100 AR/R |Tyy=100°C, R100 = 493Q -7.3 - 7.5 %o
FEgE Pss  [Ty=25°C - 10 |[mw
Power dissipation
B'{E Rz = Ros exp [825/50(1/T2 -
B-value Bas0  14/(298,15 K))] R I
B | Module
S Ziie) TAE%4 HRME LA
Parameter Symbol Conditions Typ. Units
2446 251 i
’@’%@TE Visoo |RMS, f=50Hz, t =1 min. 25 kv
Isolation test voltage
FEARA%% (class 1, IEC
B S 61140) AlOs
Internal isolation basic insulation (class 1, IEC
61140)
Ui - AR
JNE e, P Terminal to heatsink 1.5 mm
Creepage distance i -
Terminal to terminal 6.3 mm
ey
F A ] iR Terminal to heatsink 10 mm
Clearance ﬁﬁﬁ?‘-?ﬁﬁ?‘ . 5 mm
Terminal to terminal
BY e TH4#H B/ME | RAE [ Bk E | B
Parameter Symbol Conditions Min. | Typ. | Max. |Units
LR
Stray inductance Lsce 30 nH
*%ﬂ%%]éﬁ EEAISE;:LH@:%"[L‘ TC = 25°C,
Module lead resistance, Recwee |~ , - 2 - mQ
terminals - chip NS /per switch
‘ vH R
it A7 Tag -40 - 125 | C
Storage temperature
/\‘ E_ e
RS R 2257 F 40 i 80 | N
Feder mountig force per clamp
B
Weight G ) 39 - 9
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Mt IGBT, 2088 (SLED R IGBT, 3088 (SR
output characteristic IGBT, Inverter output characteristic IGBT, Inverter
(typical) (typical)
|c =f (VCE) |C =f (VCE)
Vee=15V Ty;=150°C
200 — / 300 —
vt / Nl .
/ L / ’
16 B [ A W
/I — Vge=17v A o i
/ / 200 =
120 s y ,”/ o
80 4 /
100 // [P R R
“ e
0 A 0 A
0 1 2 eg(v) 3 4 5 0 1 2 yeg(v) 3 4
feftetE IGBT, e (A FrRiEE IGBT, #3558 ()
transfer characteristic IGBT, Inverter switching losses IGBT, Inverter (typical)
(typical) Eon = f (Ic), Eoff = f (Ic)
lc =f (VeE) Vee =115V, Reon =10Q, Reor=10Q,
Vce=20V Vce =300V, T,;=25°C
300 ; el
g | —uc z _E;:f
ol Ti=150°C K
230 -
/." 12
200 /,’
;’. ~ 9 11
E J
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FFRHEE IGBT, 45ae (J)
switching losses IGBT, Inverter (typical)
Eon = f (IC), Eoff = f (lC)

Vee =15V, Reon =10Q, Reorr=10Q,

BG150107N10H5

FFRIRFE IGBT, #2538 (HL8)

switching losses IGBT, Inverter (typical)
Eon = f (RG), Eoff= f (RG)
Vee =18V, Ic = 150A, Vce = 300V,

—_ — o — o
Ve = 300 V,Ty; = 150°C Ty = 25°C
15 10
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FFRBAFE IGBT, W28 (JR)
switching losses IGBT, Inverter (typical)

RImELET/EX IGBT, #45% (RBSOA)

reverse bias safe operating area IGBT,

Eon = f (Ra), Eofr= f (Ra) Inverter (RBSOA)
Vee =15V, Ic = 150A, Vce = 300V, lc =f (Vce)
Ty = 150°C Vee =+ 15V, Reoff = 10Q, Tyj=150°C
10 — 400
= = = fon P - |, mou file
N off -7 — I¢,chip
Uk 350
8 o .
el 300 1
7 —~ :
- 1
-7 250 1
: T 2 |
E - - ’ % \ !
o 5 - 200 !
L \ |
1
4 ]
150 4
1
: |\
100 ]
2 — — \:
.--""".-._-
] —— 50 \:
|
0 0
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forward characteristic of Diode, Inverter
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TFRHFE —iRE, 24, D5-D6 (i)

switching losses Diode, Inverter (typical)

(typical) Erec = f (IF)
||: =f (VF) RG = 1OQ, VCE = 300V
300 - 4
- — Twj325°C i Erec, Tvj525°C
= iy i o Erep Tyidio0A
= — — = Tyjz125%C Erec,Tvj7150°C
I Ti#150°C ,r" 3.5
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i
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switching losses Diode, Inverter (typical)

HIEERBABCEE BERE

NTC-Thermistor-temperature

Erec = f (Ra) characteristic (typical)
Ir = 150A, Vce = 300V R = f(T)
4
Erec, TujF25°C
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B2 E | circuit_diagram_headline
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Attention

Correct and Safety Use of Power Module

+ Unsuitable operation (such as electrical, mechanical stress and so on) may lead to damage of power
modules.

Please pay attention to the following descriptions and use BYD's IGBT modules according to the
guidance.

During Transit:

* Tossing or dropping of a carton may damage devices inside.

* If a device gets wet with water, malfunctioning and failure may result. Special care should be taken
during rain or snow to prevent the devices from getting wet.

Storage:

* The temperature and humidity of the storage place should be 5~35°C and 45~75% respectively. The
performance and reliability of devices may be jeopardized if devices are stored in an environment far
above or below the range indicated above.

Prolonged Storage:

» When storing devices more than one year, dehumidifying measures should be provided for the storage
place. When using devices after a long period of storage, make sure to check the exterior of the devices
is free from scratches, dirt, rust, and so on.

Operating Environment:

» Devices should not be exposed to water, organic solvents, corrosive gases, explosive gases, fine
particles, or corrosive agents, since any of those can lead to a serious accident.

Anti-electrostatic Measures:

* Following precautions should be taken for gated devices to prevent static buildup which could damage
the devices.

(1) Precautions against the device rupture caused by static electricity

Static electricity of human bodies and cartons and/or excessive voltage applied across the gate to emitter
may damage and rupture devices. Sense-emitter and temperature-sensor are also vulnerable to
excessive voltage. The basis of anti-electrostatic is suppression of build-up and quick dissipation of the
charged electricity.

* Containers that are susceptible to static electricity should not be used for transit or for storage.

* Signal terminals to emitter should be always shorted with a carbon cloth or the like until right before a
module is used. Never touch the signal terminals with bare hands.

* Always ground the equipment and your body during installation (after removing a carbon cloth or the
like. It is advisable to cover the workstation and its surrounding floor with conductive mats and ground
them.

* Use soldering irons with grounded tips.

BG150107N10H5

BYD Semiconductor Co., Ltd. (short for BYD) exerts the greatest possible effort to ensure high
quality and reliability. Nevertheless, semiconductor devices in general can malfunction or fail due to their
inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer, when
utilizing BYD products, to comply with the standards of safety in making a safe design for the entire
system, including redundancy, fire-prevention measures, and malfunction prevention, to prevent any
accidents, fires, or community damage that may ensue. In developing your designs, please ensure that
BYD products are used within specified operating ranges as set forth in the most recent BYD products
specifications.
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