&7 STB34NM6OND, STF34NM6OND
N/ 4 STP34NM60ND, STW34NM6OND

N-channel 600 V, 0.097 Q 29 A FDmesh™ || Power MOSFET
(with fast diode) D2PAK, TO-220FP, TO-220, TO-247

Preliminary data

Features
Order codes | V0ss @Tu | Roscon) Ip
max. max.
STB34NM60OND
STF34NMBOND 650 V 0.110 Q 29 A
STP34NM60ND ’ TO-220FP
STW34NM60ND

m The world’s best Rpgon) in TO-220 amongst
the fast recovery diode devices

100% avalanche tested

]

Low input capacitance and gate charge

Low gate input resistance

TO-247

Extremely high dv/dt and avalanche
capabilities

Applications Figure 1. Internal schematic diagram

m Switching applications D, T(/;B)

Description

These FDmesh™ |l Power MOSFETSs with
intrinsic fast-recovery body diode are produced
using the second generation of MDmesh™ G(1)
technology. Utilizing a new strip-layout vertical
structure, these revolutionary devices feature
extremely low on-resistance and superior
switching performance. They are ideal for bridge 8(3) O
topologies and ZVS phase-shift converters.

TXT

AMO01475v1

Table 1. Device summary

Order codes Marking Package Packaging

STB34NM60ND 34NM60ND D?PAK Tape and reel
STF34NM60ND 34NM60ND TO-220FP Tube
STP34NM60ND 34NM60OND TO-220 Tube
STW34NM60ND 34NM60OND TO-247 Tube

December 2011 Doc ID 18099 Rev 4 1/21

This is preliminary information on a new product now in development or undergoing evaluation. Details are subject to www.st.com
change without notice.
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STB34NM60ND, STF34NM60ND, STP34NM60ND, STW34NM60ND Electrical ratings

1 Electrical ratings
Table 2. Absolute maximum ratings
Value Unit
Symbol Parameter
D?PAK, TO-220, TO-247 | TO-220FP
Vpbs Drain-source voltage (Vgg = 0) 600 \
Vas Gate- source voltage +25 \
Drain current (continuous) at
| 29 29() A
D Tc=25°C
Drain current (continuous) at
| 18 18" A
D Tc=100°C
lom @ | Drain current (pulsed) 116 116" A
Pror | Total dissipation at Tc =25 °C 190 40

Insulation withstand voltage (RMS)
Viso |from all three leads to external heat 2500 \
sink (t=1 s;T¢=25 °C)

dv/dt® | Peak diode recovery voltage slope 15 Vins
Tstg Storage temperature - 5510 150 o
T, Max. operating junction temperature 150

1. Current limited by package
2. Pulse width limited by safe operating area
3. ISD <29 A, di/dt <600 A/HS, VDD = 80% V(BR)DSS!VPeak < V(BR)DSS

Table 3. Thermal data

Symbol Parameter TO-220 | TO-247 | D?PAK | TO-220FP | Unit

Rihj-case | Thermal resistance junction-case max 0.66 3.1 °C/W

Rirjamb Thermal resistance junction-ambient 62.5 50 62.5 /W
max

Rinj-pc | Thermal resistance junction-pcb max 30 °C/W

Table 4. Avalanche characteristics

Symbol Parameter Max value Unit

Avalanche current, repetitive or not-
AR 7 A

repetitive (pulse width limited by T; max)

Single pulse avalanche energy
E 345 mJ
AS |(starting T, =25 °C, Ip = Igg, Vpp = 50 V)

J
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Electrical characteristics STB34NM60OND, STF34NM60ND, STP34NM60ND, STW34NM60ND

2 Electrical characteristics

(Tcase = 25 °C unless otherwise specified)

Table 5. On/off states

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
v Drain-source I =1 mA 600 v
(BRIDSS | hreakdown voltage (Vgg =0) | P
| Zero gate voltage Vpg =600V 1 A
DSS | drain current (Vgg = 0) Vpg = 600 V, Tg=125 °C 100 | pA
Gate-body leakage
| Vgg=+x25V 100 nA
GSS | current (Vps =0) Gs ==
Vashy | Gate threshold voltage Vps = Vs, Ip = 250 pA 3 4 5 \
Rbs(on) rsef:ig‘t:aircaé”'soume on Vas=10V, Ip=145A 0.097 |0.110| @
Table 6. Dynamic
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Input capacitance
G 2785 F
G % | Output capacitance Vps =50V, f=1MHz, - | 1es | - SF
%% | Reverse transfer Vgs=0
Crss capacitance 5 pF
Cee o 1 | EQuiValent output Vas=0 Vps=0t0480V | - |438 | - F
ossed- | capacitance Gs= >+ TS ™ ' P
tyon) | Turn-on delay time Vpp =300V, Ip=14.5A 30 ns
t, Rise time Rg=47Q Vgs=10V 53.4 ns
tyofny | Turn-off delay time (see Figure 18 and 23) 111 ns
t Fall time 61.8 ns
Qq Total gate charge Vpp =480V, Ip =29 A, 80.4 nC
Qqs Gate-source charge Vgs=10V, - 16 - nC
Qgq Gate-drain charge (see Figure 19) 41.4 nC
Rg Gate input resistance f=1 MHz , open drain - 2.87 - Q

1. Coss eq- 18 defined as a constant equivalent capacitance giving the same charging time as Cygg When Vpg
increases from 0 to 80% Vpgg

J
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STB34NM60ND, STF34NM60ND, STP34NM60ND, STW34NM60ND

Electrical characteristics

Table7.  Source drain diode
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Isp Source-drain current 29 A
lspm (" | Source-drain current (pulsed) 116 | A
Vgp @ | Forward on voltage lsp=29 A, Vgs=0 - 16 | V
ty Reverse recovery time Isp=29A,Vpp=60V 175 ns
Q Reverse recovery charge di/dt=100 A/us - 14 uC
IRRM Reverse recovery current (see Figure 20) 16 A
. lsp=29 A\Vpp =60V
ty Reverse recovery time di/dt=100 Alps, 255 ns
Qy, Reverse recovery charge T =150°C - 2.6 puC
)=
IRRM Reverse recovery current (see Figure 20) 20 A
Pulse width limited by safe operating area
2. Pulsed: Pulse duration = 300 ps, duty cycle 1.5%.
1S7 Doc ID 18099 Rev 4 5/21
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Electrical characteristics STB34NM60OND, STF34NM60ND, STP34NM60ND, STW34NM60ND

2.1 Electrical characteristics (curves)

Figure 2. Safe operating area for TO-220FP  Figure 3. Thermal impedance for TO-220FP

ID _ AMO9018vt - oo
(A) T=150°C 6 =0.5 i = SR
Tc=25°C i
Single pulse T] 0.2 |7
100 . AR )
\% >4 O 1 i /’—_::-
IS SN IS 107 =l ——%
S SN N T[T AT
10 =S o 10ps o s
SERYZ 100 A 0.02
:OQ?&& N R Hs O:OW Zin = kK Ripye
N NI 1ms Ny
1 1o-2[ | SINGLE PULSE /T
o UL
0.1 pr
ﬂ ;
I 1 A AT
0.1 1 10 100 Vbs(V) 10 107° 10 10 10° t,(s)

Figure 4. Safe operating area for TO-220 and Figure 5. Thermal impedance for TO-220 and

D2PAK D2PAK
AMO09017v1
Io - " ! K =
(A) Tj=150°C = IR
Tc=25°C T 5 =0.5
Single pulse || ]
58 ~ = ]
,@6(5\:99@@ ~ - N : o.1 Ul //":/ ; 7
10 -o‘\.\Q 6‘(5‘. ML N D 10ps 107" 0.05 [ i,,,: 11,,,,,,
— \‘7"\\ 50* ~ 100ps KR
:OQQ)&\\@ : 1ms 0.02_ A Zin = K Riny—c
S AN T TR T L 5=t /T
L~TSINGLE PULSE
-
T
0.1 1072
0.1 1 10 100 Vos(V) 107° 107 107 1072 107" t(s)
Figure 6. Safe operating area for TO-247 Figure 7. Thermal impedance for TO-247
D - AMO09019v1 K = — GCWB“S;)E
(A) T=150C  { 0 = 0.5 T =1 T
Tc=25°C T
Single pulse | 0.2 sl
100 [kttt L L L. T
& 3 < > 10~ == ’.—’——:' ezl
N < ~ 10ps 0.051
S | | =TT g 2ial|
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NS NN _ATHT A 0.01
IS 100ps
10 — Q}’Z'}\obc\\& H A T Zih= K Ry ¢
— R = / 6=ty /7
AN 1ms -2 // SINGLE PULSE o/
1 10ms
o]
T
01 103 A1 A
0.1 1 10 100 Vbs(V) 107° 107 107 1072 107" t,(s)
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STB34NM60ND, STF34NM60ND, STP34NM60ND, STW34NM60ND Electrical characteristics

Figure 8. Output characteristics Figure 9. Transfer characteristics
AMO08229v1 AMO00889v1
ID(A) ‘ ‘ ID (A) T
Vbs=20V
80— Vas=10V 80
7v
70 /’ 70 //
60 60
/ 6V
50 50
40 40 /
30 / 30 /
20 , v 20 /
10 10
0 0
0 5 10 15 20 25 30 Vbps(V) 0 2 4 6 8 10 Vas(V)
Figure 10. Gate charge vs gate-source voltage Figure 11. Static drain-source on resistance
AMO08231v1 AMO08232v1
\(’5)3 . T RD?S')‘) T
Vos VDD=480V Ip=14.5A
12 ID=29A 1500 0.102—~ ygs=10v g
10 \ 0.100 ,/
\ 400 Pz
8 0.098 //
\ - 300 /
6 ! 0.096 v
F 200 7
4 0.094
/
2 - 100 0.092 -4
0 0 0.090
0 10 20 30 40 50 60 70 80 90 Qg(nC) 0 4 8 12 16 20 24 28 Ip(A)
Figure 12. Capacitance variations Figure 13. Output capacitance stored energy
C AMO08233v1 Eoss AMO08234v1
(pF) (W)
10000 E=—=Fr 16
gy e Ciss 14
1000 B ; 12
Vo 10
100 \ Coss 8
\\ 6
10 4
i Crss 2
1 0
0.1 1 10 100 Vbs(V) 0 100 200 300 400 500 600 VDs(V)
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Electrical characteristics

STB34NM60ND, STF34NM60ND, STP34NM60ND, STW34NM60ND

Figure 14. Normalized gate threshold voltage Figure 15. Normalized on resistance vs

vs temperature temperature
VGS(th) ‘ ‘ AMO08235v1 RDS(on) AMO08236v1
(norm) |D=250|JA (norm) ‘ ‘
1.10 2.1 Ib=14.5A
1.9
1.00 1.7
1.5
0.90 1.3
1.1
0.80 0.9
0.7
0.70 0.5
50 25 0 25 50 75 100 TJ(°C) 50 25 0 25 50 75 100 TJ(°C)

Figure 16. Normalized Bypgg vs temperature  Figure 17.

Source-drain diode forward vs
temperature
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STB34NM60ND, STF34NM60ND, STP34NM60ND,

STW34NM60ND

Test circuits

3 Test circuits

Figure 18. Switching times test circuit for
resistive load

Figure 19. Gate charge test circuit

ﬁ RL 2200 3.3
:“F WF VbD
— Vb o— — - T
Vas R
- Ra w} D.U.T.
| ey I
Pw
AMO1468v1

12v

T

VDD

1kQ

1G=CONST

Vi=20V=VGMmAX

100Q :}L DUT
VG
L o

AMO01469v1

Figure 20. Test circuit for inductive load

Figure 21.

Unclamped inductive load test

switching and diode recovery times circuit
A A é)A t
D
FAST L=100uH Vb o—
G D.U.T. DIODE 2200 3.3
s 33 1000 o—— v uF Voo
B R
B B L‘ uF uF — | -
250 D 1 = | Voo Ip - — -
G :} T T 7T o—
ha
R s —
\ ¢ Vi :}‘ D.U.T.
- T ]
P j A
o AMO1470v1 AMO1471v1
Figure 22. Unclamped inductive waveform Figure 23. Switching time waveform
V(BR)DSS — fon — —  toff
Vo L tdon —1 L tdoff — tf
90% 90%
Ibm
10%
o 0 10%  Vbs
VoD VDD 90%
VaGs
AMO1472v1 0 /10% AMO1473v1
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Package mechanical data STB34NM60OND, STF34NM60ND, STP34NM60ND, STW34NM60ND

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.

J
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STB34NM60ND, STF34NM60ND, STP34NM60ND, STW34NM60ND Package mechanical data

Table 8. 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°

Ky_l Doc ID 18099 Rev 4 11/21
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Package mechanical data STB34NM60ND, STF34NM60ND, STP34NM60ND, STW34NM60ND

Figure 24. D2PAK (TO-263) drawing

SEATING PLANE

Al

COPLANARITY

GAUGE PLANE

0079457_S
Figure 25. D2PAK footprint(@
16.90
A
12.20 5.08
o
v
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Footprint
a. All dimension are in millimeters
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STB34NM60ND, STF34NM60ND, STP34NM60ND, STW34NM60ND

Package mechanical data

Table 9. TO-220FP mechanical data

mm
Dim.

Min. Typ. Max.
A 4.4 4.6
B 2.5 2.7
D 25 2.75
E 0.45 0.7
F 0.75 1
F1 1.15 1.70
F2 1.15 1.70
G 4.95 5.2
G1 24 2.7
H 10 10.4
L2 16
L3 28.6 30.6
L4 9.8 10.6
L5 2.9 3.6
L6 15.9 16.4
L7 9 9.3
Dia 3 3.2

Figure 26. TO-220FP drawing
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Package mechanical data

STB34NM60ND, STF34NM60ND, STP34NM60ND, STW34NM60ND

Table 10. TO-220 type A mechanical data

mm
Dim.
Min. Typ. Max.
A 4.40 4.60
b 0.61 0.88
b1 1.14 1.70
0.48 0.70

D 15.25 15.75
D1 1.27
E 10 10.40
e 2.40 2.70
el 4.95 5.15
F 1.23 1.32
HA1 6.20 6.60
J1 2.40 2.72
L 13 14
L1 3.50 3.93
L20 16.40

L30 28.90

P 3.75 3.85
Q 2.65 2.95
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STB34NM60ND, STF34NM60ND, STP34NM60ND, STW34NM60ND Package mechanical data

Figure 27. TO-220 type A drawing
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Package mechanical data STB34NM60ND, STF34NM60ND, STP34NM60ND, STW34NM60ND

Table 11. TO-247 mechanical data

mm
Dim.
Min. Typ. Max.
A 4.85 5.15
A1 2.20 2.60
b 1.0 1.40
b1 2.0 2.40
b2 3.0 3.40
c 0.40 0.80
D 19.85 20.15
E 15.45 15.75
e 5.45
L 14.20 14.80
L1 3.70 4.30
L2 18.50
P 3.55 3.65
IR 4.50 5.50
S 5.50
16/21 Doc ID 18099 Rev 4 KY_I
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STB34NM60ND, STF34NM60ND, STP34NM60ND, STW34NM60ND Package mechanical data

Figure 28. TO-247 drawing
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Packaging mechanical data STB34NM60ND, STF34NM60ND, STP34NM60ND, STW34NM60ND

5 Packaging mechanical data

Table 12. D2PAK (TO-263) tape and reel mechanical data

Tape Reel
mm mm
Dim. Dim.
Min. Max. Min. Max.
A0 10.5 10.7 A 330
BO 15.7 15.9 B 15
D 15 1.6 C 12.8 13.2
D1 1.59 1.61 D 20.2
1.65 1.85 G 24.4 26.4
11.4 11.6 N 100
KO 4.8 5.0 T 30.4
PO 3.9 41
P1 11.9 12.1 Base qty 1000
P2 1.9 2.1 Bulk gty 1000
50
T 0.25 0.35
w 23.7 24.3
18/21 Doc ID 18099 Rev 4 KY_I
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STB34NM60ND, STF34NM60ND, STP34NM60ND, STW34NM60ND Packaging mechanical data

Figure 29. Tape
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Figure 30. Reel
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Revision history

STB34NM60ND, STF34NM60ND, STP34NM60ND, STW34NM60ND

6 Revision history

Table 13. Document revision history

Date Revision Changes

04-Nov-2010 1 Initial release.

18-Apr-2011 2 Corrected Epg value in Table 4: Avalanche characteristics
Added order code in D?PAK and TO-220FP
Updated Table 1: Device summary, Table 2: Absolute maximum

14-5e0-2011 ratings and Table 3: Thermal data.

-Sep-20 8 Updated Section 4: Package mechanical data.

Added Section 5: Packaging mechanical data.
Minor text changes.

29-Dec-2011 4 Updated description in cover page.
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED IN WRITING BY TWO AUTHORIZED ST REPRESENTATIVES, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED OR WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
APPLICATIONS, NOR IN PRODUCTS OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN PERSONAL INJURY,
DEATH, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS "AUTOMOTIVE
GRADE" MAY ONLY BE USED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.
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