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F= G iitR
HOBRTHFRIEIR
Q1 Q2
e
Vos 25 25 \'%
* SIESFHR N 7538 OptiMOS™5 MOSFET
R Veg=10V 3.5 0.9 mQ
BIEEBT (FUEASV) plenmer L=
Veg=45V 4.6 1.3
- THRER; FTHE RoHS it
N o I 50 50 A
- NS AR R AT T ML
« 774 IEC61249-2-21 BTN E S1/D2 (VPhase) D1 (Vin)
« 754 JEDECY BAFM FER S1/D2 (VPhase) D1 (Vin)
S1/D2 (VPhase) S1 (VPhase)
G2 (GLS) G1 (GHS)
RoHS ,
@ @/ @ ralosentree TR
Pb-Free ~ I‘b:&. ‘\.P:“rJ (:s:]-c:u‘
B DiinPing B
Type Package Marking ]
(GND)
BSG0812ND PG-TISON8-4 0812ND I
BATEE, BIESEHRE, BUYH 1725°Co 2
Parameter Symbol |Conditions Value Unit
Q1 Q2
Continuous drain current Io Tc=70°C, Ves=10V 50 50 A
Tc=70°C,Ves=4.5V 49 50
TA=25 OC,
Ves =4.5\? 2 >0
TA=25 OC,
Ves =4.5 V4 18 37
Pulsed drain current I'p puise Tc=70°C 160 160
Q1l:/p=10A,
Avalanche energy, single pulse Eps Q2:1p=20A, 26 137 mJ
R GS:25 Q
Gate source voltage Vs +16 v
Power dissipation P ot Ta=25°CY 6.25 625  |w
)
Ta=25°C 2.5 2.5
Operating and storage temperature T T -55...150 °C
IEC climatic category; DIN IEC 68-1 55/150/56

V) J-STD20 #0 JESD22

BEIEF MR EFEXIES, X EEE, & CEERTIEX, ATFHFIEPIEREETEHNIR, £ VETFRIBEXHIERLE, PN EHIE,
IES251E infineon.com EZRATHIEXIRE (FEHIXE) o
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Parameter Symbol |Conditions Values Unit
min. typ. max.

Thermal characteristics
Thermal resistance, junction - case QL |Ruc ] ) 43 KW

Q2 - - 18
Thermal resistance, junction - Q1 |Rtha Application specific 20
ambient? Q2 board?

Q1

6 cm2cooling area® - - 50
Q2

Electrical characteristics, at 7=25 °C, unless otherwise specified

Static characteristics

Drain-source breakdown voltage Q1
Vierpss  |Ves=0V,/p=1mA 25° - - v
Q2
Gate threshold voltage Q1
VGS(th) VDs:VGS, 1 5=250 IJA 1.2 1.6 2
Q2
Zero gate voltage drain current Q1 |/ pss Vps=25V, Ves=0V,
oco - - 1 pA
02 T=25°C
Ql Vs=25V, Vs=0V, 100
Q2 TJ:].SO OC
Gate-source leakage current Q1 |/ gss
Vs=20 V, Vps=0V - - 100 nA
Q2
Drain-source on-state QL (R osion) ) 3.7 4.6 mv
. VGS:4-5 V, | D:20 A
resistance Q2 ) 11 13
Q1 - 2.8 35
Ves=10V,/p=20A
Q2 - 0.8 0.9
Gate resistance Q1 |Re - 0.7 1.2 |v
Q2 - 0.7 12
Transconductance Q1|9+ IVos|>21 o|R DS (on)max 47 94 - S
Q2 15=20 A 90 180 -

I REERIE—IIHE
I8 =0, BEE 70pm, PCB & TFE:IEZ=S A,

NBRMET 40mmx40mmx1.5mmIFE PCBFR4 L, BB 6cm? (—F, 70um E) SAEENATRIRIERE, PCB LT

SHEERE,
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Parameter Symbol |Conditions Values Unit

min. typ. max.

Dynamic characteristics

Input capacitance Q1 [Cis - 780 1100 |pF
Q2 - 2700 3700
Output capacitance Q1 |C o VeV, - 390 520
Q2 Vps=12V, f=1 MHz - 1400 1900
Reverse transfer capacitance Q1 [Cys - 38 -
Q2 - 130 -
Turn-on delay time Q1 |t 4ion) - 4.3 ns
Q2 - 5.6 -
Rise time Q1 |t, V=12V, - 47 -
Q Vor=5V, - 43 -
fsw=500 kHz,
Turn-off delay time QL (taon  |1ou=30A - 4.3 -
Q2 - 8.8 -
Fall time Q1 [t - 14 -
Q2 - 2.6 -

Gate Charge Characteristics

Gate to source charge Ql |Qg - 2.0 - nC
Gate to drain charge Qg - 1.4 -
Gate charge total Q¢ - 5.6 8.4
Gate plateau voltage Voateaw |V pp=121V, - 2.6 - v
Gate to source charge Q2 |Qg 10=304, - 6.4 - nC
Ves=0to4.5V
Gate to drain charge Qe . 47 -
Gate charge total Q¢ - 20 29
Gate plateau voltage V plateau - 2.3 - v
Output charge Q1 |Q s - 8 - nC
VDD:].Z V, VGS:0 Vv
Q2 - 27 -

IMTREZER, 5B WNAEIE n° TBD
O FESAZR N 600 kHz. PEEEIREB R ABMNEE V=16V, BRERASHEEREE 30V, HEREFREE 2ns B9
BXo,
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Parameter Symbol |Conditions Values Unit

min. typ. max.

Reverse Diode

Diode continuous forward current o1 |is ) i 29 A
Q2 - - 50
Diode pulse current Q1 |/ sputse Te2s7c - - 160
Q2 - - 160
Diode forward voltage Q1 |Vgp Ves=0V, 1:=20 A, - 0.84 1 |V
Q2 TF25°C - 0.77 1
Reverse recovery charge Q1 (Q V=12V, =1, - 10 - nC
Q2 di ¢/dt =100 A/us 3 20 3
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BSG0812ND
1 Power dissipation (Q1) 2 Power dissipation (Q2)
Pro=f(Ta)" Pio=(Ta)"
3 3
2.5 2.5 -
2 2 |
% 1.5 - % 1.5 |
Ny Ny
1 1 1 1
0.5 - 0.5 -
0 : . : 0 ‘ . ‘
0 40 80 120 160 40 80 120 160
T, I°C] TAI°C]
3 Drain current (Q1) 4 Drain current (Q2)
Io=t(T¢) Io=f(T¢)
parameter: Vgs210 V parameter: Vgs=10V
60 60
50 50
40 - 40 |
< 30 | < 30
- -0
20 - 20 |
10 | 10 -
0 T T T N 0 U T U
0 40 80 120 160 40 80 120 160
Tc [°C] T:[°C]
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5 Safe operating area (Q1) 6 Safe operating area (Q2)
ID=f( VDS)’ TC=25 DC; D=0 ID=f( VDS)’ Tc=25 OC; D=O
parameter: tp parameter: tp
103 103
1 s 1us
102 \\mus\ 10° \ \ \i
10 ms V
100 ps
100 ps
\ 1ms
— 1ms —_
< 1o <
-] 10 ms -£
‘DC DC
10° 100
101 10
107 100 107 102 101 100 10 102
Vos [V] Vos [V]
7 Max. transient thermal impedance (Q1) 8 Max. transient thermal impedance (Q2)
Zinyc=t(ty) Zinyc=t(ty)
parameter: D=t,/T parameter: D=t,/T
10! 101
= 05 100 =05
g 0.2 g - 0.2
EAE T =
g 04 9’ L 0.1
N W N [ 0.05
0.05
7 10 ,0'02 0.01
Y 0.02 K
/// E single pulse
0.01
Yy
’Isingle pulse
101 102
105 104 10 102 101 100 10 10 103 102 101 100
t, [s] t, [s]
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9 Typ. output characteristics (Q1) 10 Typ. output characteristics (Q2)
ID=f( VDS); Tj=25 OC ]sz( VDS); Tj=25 OC
parameter: Vgg parameter: Vgs
160 av 400
[ /// e
35V
33V
45V
120 | 300 -
3V ="
< 80 - < 200 -
£ N
28V =" |
40 | 100 -
0 0o
0 1 2 3 0 1 2 3
Vos [V] Vos [V]
11 Typ. drain-source on resistance (Q1) 12 Typ. drain-source on resistance (Q2)
Rpsion=f(/p); Tj=25°C Rpsen=f(/p); Tj=25°C
parameter: Vg parameter: Vg
10 2 g pp—
3V
81 33V
1.5 -
/ 35V o
ol 6 2V = 4V -
E — 33V — E 45V
B 35V =] 5 1 5V
« 4 45 V—. « 10y
5V ™
10V
0.5 |
2 .
0 0
0 20 40 60 80 0 20 40 60 80
I [A] I, [A]

Rev. 2.2 page7 2017-08-11



(infineon
_——

BSG0812ND

13 Typ. transfer characteristics (Q1)

Ip=f(Vs); |Vps [>2 | 1ol Rbs(onymax
parameter: T;

160
120 |
< 80 |
-2
150 °C
40 | 25 o0
0 | . ‘
0 1 2 3

Ves [V]
15 Drain-source on-state resistance (Q1)

Roson=f(T)); 10=20 A; Vas=10 V

typ

Rpsony [MQ]

T [°C]

Rev. 2.2
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14 Typ. transfer characteristics (Q2)

Io=f(Vas); [Vos [>2 | 1o/ Ros(onmax
parameter: T;

400
300 |
< 200
-2
100 |
150 °C
25°C
0 . ‘ ‘
0 1 2 3
Ves [V]

16 Drain-source on-state resistance (Q2)
Roson=f(T)); In=20 A; Vs=10 V

1.5

yp

Rpson) [MQ]

0.5

T,[°C]

2017-08-11
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17 Typ. gate threshold voltage (Q1) 18 Typ. gate threshold voltage (Q2)
Vasm=f(T); Vas=Vbs: [p=250 A Vasin=HT)); Vas=Vbs; [p=250 pA
2.8 2.8
24 - 2.4
2 2 |
S 1.6 - = 1.6 -
N 1.2 »° 1.2
0.8 - 0.8 -
0.4 - 0.4 |
0 . : ‘ : ! 0 . ' ‘ ‘ .
60  -20 20 60 100 140 180 -60  -20 20 60 100 140 180
T,[°C] T,[°C]
19 Typ. capacitances (Q1) 20 Typ. capacitances (Q2)
C=f(Vpg); Vgs=0V; f=1 MHz C=f(Vpg); Vgs=0V; f=1 MHz
104 104
Ci i
108 SS Giss
10°
Coss
— Coss —
5w 5
Q Q
Crss Crss
102
10
100 . 10 . ‘ ‘ ;
0 5 10 15 20 25 0 5 10 15 20 25
Vos [V] Vos [V]
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21 Forward characteristics of reverse diode (Q1) 22 Forward characteristics of reverse diode (Q2)
le=H(Vsp) Ie=f(Vsp)

parameter: T, parameter: T;

103

108
102 102
25°C
150 °C 25°C 150 °C
10 10
z T
‘“' ‘u-
100 100
101 10
102 . ‘ 102 ! !
0 0.4 0.8 1.2 0 0.4 0.8 1.2
Vs VI Vep [V]
23 Avalanche characteristics (Q1) 24 Avalanche characteristics (Q2)
Ias=f(tav); Ras=25 Q Tas=H(tav); Ras=25 Q
parameter: Tjestan) parameter: Tjgtan
102 102
\ N
125°C %°C
—_ —_ 100 °C \
S 101 25°C E. 107
> >
= 100 °C =
125°C
10° 100
100 10 102 10° 100 10 102 10°
tay [Hs] tay [us]
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25 Typ. gate charge (Q1) 26 Typ. gate charge (Q2)
VGS=f(ante); ID=20 A pulsed VGS=f(ante); ‘,D=20 A pU|SEd
parameter: Vpp parameter: Vpp
10 10
8 8
20V
12V
5V
12V
6 | 20V 6 | sy
= =
[/} /2]
N =
4 4
2 2
0 T 1 T T T U 0 T U U T
0 2 4 6 8 10 12 14 0 10 20 30 40 50
ante [nc] ogale [nC]
27 Drain-source breakdown voltage (Q1) 28 Drain-source breakdown voltage (Q2)
Verpss)=f(T)); Ip=1 mA Varpss)=f(T)); Ip=1 mA
28 28
27 | 27 -
26 - 26 |
25 - 25 |
= =
2 24 Z 24 |
=} g
5 &
o
23 - 23
22 22 -
21 21 -
20 ‘ ] ‘ . . 20 ‘ . ‘ ! ‘
-60 -20 20 60 100 140 180 60  -20 20 60 100 140 180
T, [°C] T [°C]
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3] A
ETIV
PG-TISONS-4
D3
D K3 KL
‘ 4 | A
o
| \
= m
r— D2 SR
ml |
(]
S
- + v +
[ L o
! D& bl
|
‘ A
|
— s 1 %
| | | L]
T 1 2 ‘
8 5
8x b
-
>
R
<
S
\
T
Pl e B e =
g J
T = |
o MILLIMETERS INCHES
MIN MAX MIN MAX
A 0.90 1.15 0.035 0.045
b 0.31 0.51 0.012 0.020
b1 0.00 0.05 0.000 0.002 DOCUMENT NO.
c 0.10 0.30 0.004 0.012 Z8B00176527
D 4.90 5.10 0.193 0.201
D2 412 4.32 0.162 0.170 scaLe O
D3 1.99 2.19 0.078 0.086
D4 2.69 2.89 0.106 0.114 s
E 5.90 6.10 0.232 0.240
E2 2.22 2.42 0.087 0.095 0 2.5
E3 1.35 155 0.053 0.061 B
E4 0.10 0.30 0.004 0.012
E5 0.20 0.40 0.008 0.016 RO PROIECTION
E6 1.29 1.49 0.051 0.059
E7 0.90 110 0.035 0.043
= 1.27 (BSC) 0.05 (BSC) — | m
N 8 8 L
L 0.38 0.58 0.015 0.023
L1 1.38 1.58 0.054 0.062 ISETE DRTE
K1 1.38 1.58 0.054 0.062 09-08-2017
K2 0.35 0.55 0.014 0.022
K3 0.50 0.70 0.020 0.028 REVISION
K4 0.29 0.49 0.011 0.019 02
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Trademarks of Infineon Technologies AG

AURIX™, C166™, CanPAK™, CIPOS™, CoolGaN™, CoolMOS™, CoolSET™, CoolSiC™, CORECONTROL™, CROSSAVE™, DAVE™, DI-POL™, DrBlade™, EasyPIM™, EconoBRIDGE™,
EconoDUAL™, EconoPACK™, EconoPIM™, EiceDRIVER™, eupec™, FCOS™, HITFET™, HybridPACK™, Infineon™, ISOFACE™, IsoPACK™, i-Wafer™, MIPAQ™, ModSTACK™, my-d™,
NovalithIC™, OmniTune™, OPTIGA™, OptiMOS™, ORIGA™, POWERCODE™, PRIMARION™, PrimePACK™, PrimeSTACK™, PROFET™, PRO-SIL™, RASIC™, REAL3™, ReverSave™,
SatRIC™, SIEGET™, SIPMOS™, SmartLEWIS™, SOLID FLASH™, SPOC™, TEMPFET™, thinQ!™, TRENCHSTOP™, TriCore™.

Trademarks updated August 2015

Other Trademarks

All referenced product or service names and trademarks are the property of their respective owners.

We Listen to Your Comments
Any information within this document that you feel is wrong, unclear or missing at all? Your feedback will help us to continuously
improve the quality of this document. Please send your proposal (including a reference to this document) to: erratum@infineon.com

Published by

Infineon Technologies AG 81726
Miinchen, Germany

© 2017 Infineon Technologies AG All
Rights Reserved.

Legal Disclaimer
The information given in this document shall in no event be regarded as a guarantee of conditions or characteristics
(“Beschaffenheitsgarantie”) .

With respect to any examples, hints or any typical values stated herein and/or any information regarding the application of the product,
Infineon Technologies hereby disclaims any and all warranties and liabilities of any kind, including without limitation warranties of non-
infringement of intellectual property rights of any third party.

In addition, any information given in this document is subject to customer’s compliance with its obligations stated in this document
and any applicable legal requirements, norms and standards concerning customer’s products and any use of the product of Infineon
Technologies in customer’s applications.

The data contained in this document is exclusively intended for technically trained staff. It is the responsibility of customer’s technical
departments to evaluate the suitability of the product for the intended application and the completeness of the product information
given in this document with respect to such application.

Information
For further information on technology, delivery terms and conditions and prices please contact your nearest Infineon Technologies
Office (www.infineon.com).

Warnings

Due to technical requirements, components may contain dangerous substances. For information on the types in question, please

contact the nearest Infineon Technologies Office.

The Infineon Technologies component described in this Data Sheet may be used in life-support devices or systems and/or automotive,
aviation and aerospace applications or systems only with the express written approval of Infineon Technologies, if a failure of such
components can reasonably be expected to cause the failure of that life-support, automotive, aviation and aerospace device or system or
to affect the safety or effectiveness of that device or system. Life support devices or systems are intended to be implanted in the human
body or to support and/or maintain and sustain and/or protect human life.If they fail, it is reasonable to assume that the health of the user
or other persons may be endangered.
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