r STB155N3LH6
Y/ STD155N3LH6
N-channel 30 V, 2.4 mQ, 80 A, D2PAK, DPAK
STripFET™VI DeepGATE™ Power MOSFET

Features

Rps(on) 1™

Order codes Vpss max

Pror

STB155N3LH6
STD155N3LH6

30V 3.0mQ | 80A |[110W

TAB
3

1

1. Current limited by package

m 100% avalanche tested

m Logic level drive DIPAK DPAK

Applications

m Switching applications
m Automotive
Figure 1. Internal schematic diagram

Description
These devices are N-channel Power MOSFETs D (TAB or 2)
developed using the 6" generation of STripFET™ Q
DeepGATE™ technology, with a new gate
structure. The resulting Power MOSFETSs exhibits
the lowest Rpgon) in all packages. =
[
G(1)
-
O
S(3)
AMO01474v1
Table 1. Device summary
Order codes Marking Package Packaging
STB155N3LH6 D2PAK
155N3LH6 Tape and reel
STD155N3LH6 DPAK
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STB155N3LH6, STD155N3LH6 Electrical ratings

1 Electrical ratings

Table 2.  Absolute maximum ratings

Symbol Parameter Value Unit
Vps Drain-source voltage (Vgg = 0) 30 \Y
Vas Gate-source voltage +20 \%
Ip™ | Drain current (continuous) at T = 25 °C 80 A

Ip Drain current (continuous) at T¢ = 100 °C 80 A
Ilpy @ | Drain current (pulsed) 320 A
Pror Total dissipation at Tc = 25 °C 110 W

Tstg Storage temperature °C
-55t0 175
T; Operating junction temperature °C

1. Limited by wire bonding.
2. Pulse width limited by safe operating area.

Table 3. Thermal resistance

Value
Symbol Parameter Unit
D?PAK DPAK
Rinj-case | Thermal resistance junction-case max 1.36 °C/W
Rihj-pcp' ") | Thermal resistance junction-pcb max 35 50 °C/W
1. When mounted on 1 inch? OZ Cu board.
Table 4. Thermal resistance
Symbol Parameter Value Unit
JAV; Not-repetitive avalanche current 40 A
Eas " | Single pulse avalanche energy 525 mJ

1. Starting Tj =25°C, Ip =40 A, Vpp =25V
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Electrical characteristics

STB155N3LH6, STD155N3LH6

2 Electrical characteristics

(Tcase = 25 °C unless otherwise specified).

Table 5.  Static
Symbol Parameter Test conditions Min. | Typ. Max. | Unit
Drain-source breakdown
Vierpss voltage (Vgg= 0) Ip =250 pA 30 v
| Zero gate voltage drain Vps=30V 1 pA
DSS |current (Vgs = 0) Vps = 30 V,Tc = 125 °C 10 | pA
Gate body leakage current
lass (Vps = 0 Y ’ Vgg=+20V +100 | nA
ps =0)
Vasith) | Gate threshold voltage Vps = Vgs: Ip =250 pA 1 25 \Y
Ros Static drain-source on Vs =10V, Ip=40A 2.4 3.0 | mQ
©n | resistance Vgs=5V,Ip=40 A 30 40 | ma
Table 6. Dynamic
Symbol Parameter Test conditions Min Typ. | Max. | Unit
Input capacitance
G 3800 F
C'ss Output capacitance Vps =25V, f=1 MHz, ) 205 ) gF
0ss Reverse transfer Vgs=0
Cres . 420 pF
capacitance
Qq Total gate charge Vpp=15V,Ip=80 A 80 nC
Qgs Gate-source charge Vgs=10V - 15 - nC
Qgq Gate-drain charge (see Figure 14) 15 nC
f =1 MHz gate bias
Bias = 0 test signal
Rg Gate input resistance Iel\‘/ilesl _ zoe;VSIgna - 1.5 - Q
open drain
4/18 Doc ID 17893 Rev 3 1S7]




STB155N3LH6, STD155N3LH6

Electrical characteristics

Table 7.  Switching on/off (inductive load)
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
¢ T dela i Vpp=15V,Ip=40 A, i
d(on) urn-on delay time ns
Rg=47Q Vgg=10V | - -
t, Rise time G 2 Vas 85 ns
(see Figure 15)
t Turn-off delay ti Vop=15V,Ip=404, 100
d(off) urn-off delay time ns
Rg=47Q Vgg=10V | - -
t Fall time G 2 Ves 40 ns
(see Figure 15)
Table 8. Source drain diode
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Isb Source-drain current 80 A
lspm'! | Source-drain current (pulsed) 320 A
Vgp® | Forward on voltage lsp=40A, Vgs=0 - 1.3 \Y;
t R t 'sp =804, 35
everse recovery time ns
" y di/dt = 100 A/,
Qy Reverse recovery charge Ve = 24V - 26.5 nC
lrrv | Reverse recovery current D~ 1.7 A
(see Figure 17)

1. Pulse width limited by safe operating area.
2. Pulsed: pulse duration = 300 ps, duty cycle 1.5%
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Electrical

characteristics

STB155N3LH6, STD155N3LH6

2.1 Electrical characteristics (curves)
Figure 2. Safe operating area Figure 3. Thermal impedance
b AM09101v1 e — ZEC0ET
7 e K I i —
(A) - Ti=75°C O 6=05 Za
o Te=25°C [ ‘ =TT oyt
& & Single pulse -
Q@*}f’}< 0.2 =i
X LT Iy
100 :'}\000\6\0 / —TT Lt
—_Oqe‘,\\@ g 100ps 0.1 ////
;\'/\& 1 LT 1
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10 £ 10ms /’// f /T
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@4
/ SINGLE PULSE
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Figure 4. Output characteristics Figure 5. Transfer characteristics
o AM09102v1 o AM09103v1
T
(A) y (A) l
Gs=10V
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300 // ~
/ / 5V 200
250 A
/ __—
150 7 100
100 / v
3
50
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0 0
0 0.5 1.0 15 Vbs(V) 0 1 2 3 4 VaGs(V)
Figure 6. Normalized Bypgg Vs temperature Figure 7.  Static drain-source on resistance
AMO09104v1 AMO09105v1
e T i
D=1m.
1.10 ,/ 35
Vaes=10V
1.05 30
25
1.00
2.0
0.95
1.5
0.90
1.0
0.85 0.5
0.80 0
75 25 25 75 125 Ty(°C) 0 20 40 60 80 Ip(A)
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STB155N3LH6, STD155N3LH6

Electrical characteristics

Figure 8. Gate charge vs gate-source voltage Figure 9. Capacitance variations
Vas AM09106v1 C AMO09107v1
(V) ] (pF)
12 VbD=15V
ID=80A / \ Ciss
10 \
/ \\
8 N
// 1000 —>x; —
6 / ~— Coss
~—— Crss
4 /
o /
0 100
0 20 40 60 80 Qg(nC) 0 5 10 15 20 25 Vbs(V)
Figure 10. Normalized gate threshold voltage Figure 11. Normalized on resistance vs
vs temperature temperature
VGS(th\ AM09108v1 RDS(on) AMO09109v1
(norm) (norm) I
20 Vas=10V
1.2 S ’ ID=40A
~
//
10 1.6
0.8 \ 1.4 /
/
0.6 12
\ 1.0
0.4
N 0.8 /,
0.2 06
0 0.4
75 25 25 75 125 TJ4(°C) -75 -25 25 75 125  Ty(°C)
Figure 12. Source-drain diode forward
characteristics
VsD AMO09110v1
-
V) Tu=55°C
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| ]
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0.9 —— |
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/
Pt
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Test circuits

STB155N3LH6, STD155N3LH6

3 Test circuits

Figure 13. Switching times test circuit for
resistive load

Figure 14. Gate charge test circuit

ﬁ RL
Ra E} DUT
“

VaGs

Pw

AMO01468v1

12v |

T

47kQ .
100nF
T

1kQ

IG=CONST

Vi=20V=VGMAX

100Q :} D.U.T.
Va
Y

AMO01469v1

Figure 15. Test circuit for inductive load

Figure 16. Unclamped Inductive load test

switching and diode recovery times circuit
A A &A -
D
FAST L=100uH Vb o—
G D.U.T. DIODE 2200 3.3
s 33 1000 o—rf v WF Voo
B B B p‘F uF — J [
250 D 47 LT | Ve Ip - - -
a :} T T 7T o—
il
+ Ra S o !
Vi D.U.T.
- SEr
Pw 1
o AMO01470v1 AMO01471v1
Figure 17. Unclamped inductive waveform Figure 18. Switching time waveform
V(BR)DSS — fon — —  toff
Vo — tdon — ' L tdoff — tf
90% 90%
IDm
10%
D 0 10% VDs
VbD VDD 90%
Vas
AMO01472v1 [0 I— 10% AMO01473v1
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STB155N3LH6, STD155N3LH6 Package mechanical data

4 Package mechanical data

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com. ECOPACK
is an ST trademark.

IYI Doc ID 17893 Rev 3 9/18




Package mechanical data STB155N3LH6, STD155N3LH6

Table 9. D2PAK (TO-263) mechanical data

mm
Dim.
Min. Typ. Max.

A 4.40 4.60
A1l 0.03 0.23
b 0.70 0.93
b2 1.14 1.70
c 0.45 0.60
c2 1.23 1.36
D 8.95 9.35
D1 7.50

E 10 10.40
E1 8.50

e 2.54

el 4.88 5.28
H 15 15.85
J1 2.49 2.69
L 2.29 2.79
L1 1.27 1.40
L2 1.30 1.75
R 0.4
V2 0° 8°
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STB155N3LH6, STD155N3LH6 Package mechanical data

Figure 19. D?PAK (TO-263) drawing

L7l

L2)
J1

.

THERMAL PAD

SEATING PLANE

COPLANARITY AT

GAUGE PLANE

0079457_S
Figure 20. D2PAK footprint@
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A
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1 i1@ v
v
| |
< > 3.50
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Footprint

a. All dimension are in millimeters
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Package mechanical data STB155N3LH6, STD155N3LH6

Table 10. DPAK (TO-252) mechanical data

mm
Dim.
Min. Typ. Max.
A 2.20 2.40
A1l 0.90 1.10
A2 0.03 0.23
b 0.64 0.90
b4 5.20 5.40
c 0.45 0.60
c2 0.48 0.60
D 6.00 6.20
D1 5.10
E 6.40 6.60
E1 4.70
e 2.28
el 4.40 4.60
H 9.35 10.10
1 1.50
L1 2.80
L2 0.80
L4 0.60 1
R 0.20
V2 0° 8°
12/18 Doc ID 17893 Rev 3 KY_[




STB155N3LH6, STD155N3LH6 Package mechanical data

Figure 21. DPAK (TO-252) drawing

THERMAL PAD

GAUGE PLANE

S

O =1
— £ b4 ‘ — — 4»97 &
(L
* 3

L2 o 14

H

0068772_H
Figure 22. DPAK footprint(®
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b. All dimension are in millimeters
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Packaging mechanical data STB155N3LH6, STD155N3LH6

5 Packaging mechanical data

Table 11. D2PAK (TO-263) tape and reel mechanical data

Tape Reel
mm mm
Dim. Dim.
Min. Max. Min. Max.
AO 10.5 10.7 A 330
BO 15.7 15.9 B 15
D 1.5 1.6 C 12.8 13.2
D1 1.59 1.61 D 20.2
E 1.65 1.85 G 24.4 26.4
F 11.4 11.6 N 100
KO 4.8 5.0 T 30.4
PO 3.9 41
P1 11.9 121 Base qty 1000
P2 1.9 2.1 Bulk gty 1000
50
T 0.25 0.35
23.7 24.3
Table 12. DPAK (TO-252) tape and reel mechanical data
Tape Reel
mm mm
Dim. Dim.
Min. Max. Min. Max.
AO 6.8 7 A 330
BO 10.4 10.6 B 15
B1 12.1 C 12.8 13.2
D 1.5 1.6 D 20.2
D1 1.5 G 16.4 18.4
E 1.65 1.85 N 50
F 7.4 7.6 T 22.4
KO 2.55 2.75
PO 3.9 41 Base qty. 2500
P1 7.9 8.1 Bulk qty. 2500
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STB155N3LH6, STD155N3LH6

Packaging mechanical data

Table 12. DPAK (TO-252) tape and reel mechanical data (continued)
Tape Reel
mm mm
Dim. Dim.
Min. Max. Min. Max.
P2 1.9 2.1
40
T 0.25 0.35
15.7 16.3
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Figure 23. Tape for D?PAK (TO-263) and DPAK (TO-252)

10 pitches cumulative
tolerance on tape +/- 0.2 mm
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User direction of feed
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AMO08852v2

Figure 24. Reel for D?2PAK (TO-263) and DPAK (TO-252)

REEL DIMENSIONS

40mm min.

Access hole

At sl ot location

T,

Full radius

Tape slot

in core for

tape start 25 mm min.
width

G measured at hub

AMO08851v2
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STB155N3LH6, STD155N3LH6 Revision history

6 Revision history

Table 13. Document revision history

Date Revision Changes
02-Sep-2010 1 First release.
12-Apr-2011 2 Document status promoted from preliminary data to datasheet.

Updated Table 1: Device summary, Figure 2: Safe operating area
27-Sep-2011 3 and Section 4: Package mechanical data.

Minor text changes.
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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