onsemi

APPLICATION NOTE
www.onsemi.cn

IhZ& MOSFET ZhiN iR
AN-9034

I

)% MOSFET & — %2 H T L A DC-DC
AR ISR R8s k. XL TAE SR AW i Tt
[F RSBt g /N, D% A W3 hn . g )
SRS di/dt, HIN T A AR W AR ROY,
ﬁ%%%%M&MﬂN%ﬁﬁmﬂﬁmz@ﬁfm%
oW, BT FHEMNKHEANBEmGARENT, FHE
@ﬁma%%%&&%@%%%ﬁn¥¢ﬁﬁﬁmm
Py, RIETE LB REANHE., FEME, IR
MOSFET & i+ ARl 52— e FE RN /7, Joi &
SRR LS . ATRRITRAE T — R E 2% MOSFET
T IEH T AN H A RO Bk N s AL
17 A AL A EEE

1. —EiEHER:  BEikd UIS SOA

ZF%E (onsemi) JTR T —EBiIHE RS, ATHEEY
R MOSFET ) # ik rh JEEH A7 FLETT 56 (UTS) fE A0,
TX A Z2 ] {6 1R FH 76T SR 1 2 2508 R0 /A T AR
TEAT RN PRI RTAT M T i@ 3% MOSFET [
ﬁﬁ%maﬁyumwﬁﬁﬁwﬁm%manﬂwi
MOSFET {455 g RS AU ] (tay). HITHEZ 1ag Al
tay HIZE, FH P ERI A 230 UIS R 1. RFHRFEM
% F UltraFET 1 POWERTRENCH®#2 {1t 3x 2 ¥F 4
B, I8 T UL 58 QFET 505 Fit

Vbs
/

IAS\
0

.......

—> tav «—

1. UIS R

2. FEEH

SERR N H R R SR AT SR RS L. — 2
Ih# MOSFET ()i ¥ HL I HH 48 i i 4 06 i KBE
B, ERMETRENSFRE. XHERAETS
. AR ATATHE AT E R A R R . B R
MR T, AT AR, ZEERRIERES
5 i

3. SRS
2T #% MOSFET KT B, i B S Hi A 24
b r s, B AR A A ORI AR . B 2

R IT IS R R i M Y i O o IR IR AR R
1kV, MOSFETHf£TEHer] HL i o
e
T rd __-f_ !,-' 2
l J L J 1 I f
LA T |
:.1': I
. ' J -
PNIRD RSN
N
1.2 v oc
2.5 v Db, 1 65/%
3 2 Vv oOCh ~ 1 OC B9k
7.5 v 0oC - STORRED

2. BHTE, 800V HiE{E MOSFET

UIS VAl 1R R 40 #1255 DL AR A . i 3 B
7N, UIS SOA B FA77E =M X38: (1) 25 °C ki) -
AT (2) BRGERER T METT . (3) LA
ZERI R . (1) M) IRE B E: BT
UIS e EA ((2)), BHEEBHUEM (1), HZE, #
W€ (3) , NI UIS kbt ah i %1 2 %€ MOSFET
SERBE . G SO IR S5 IR B M T

KR EMEA, 1% UIS iPA & K67 H T F & ik
e B UIS Bk s gb A7 vr s, 5 5 bk b 4 Sl A
H HE— RIS — DR, SR

F IS, AT B R ) B K . 45 D% MOSFET
u?ﬁ%%F%UEﬁ%EW,%Zﬂuﬁ%%N%

%%ﬁﬁﬁﬁ%%ﬁ,%#ﬁﬁm%umﬁ%ﬁz
AIRIN

© Semiconductor Components Industries, LLC, 2004
January, 2025 - Rev. 1

Publication Order Number:
AN-9034CN/D


http://www.onsemi.cn/

AN-9034

<
'—
= )
o 100
g
3] TARTING T = 25
s @) 3
s 3
> 10
5 STARTING T, = 150°C
<
>
<
%)
< 1
0.01 0.1 1 10 100

tav, TIME IN AVALANCHE (ms)
[E 3. UIS 71 (FDPO50ANO6AQ)

4. B S

I H R/ R A2 D% MOSFET 7 % (1508, W4 IR V5
W FL S R o 24 5 B K AE L . TR MOSFET [1JBVpss
HAEFRERE, WK 4FR. A4, E7E 1200 B
BENZ)990 V. Hk, fFEREMEET, RTEEET
MIEARRSE Rt diE. EHRZBHT, W&
MOSFET L{ER (IR 5ER B 25 °C, Jf HIh 245
FESFEINE MOSFET 4R LA ZM IR E L L.

-
M)

-

/

-
<)

BVpss, (Normalized)
Drain-Source Breakdown Voltage

-

o
©

Notes:

1.Vgs=0V

2.1p =250 pA
!

0.8
-100 -50 0 50 100 150 200

Ty, Junction Temperature (°C)

4. FRAEIL BVpgs STiRI%H (FQAT11N9OC)

AN, EFIEEE 4 FH BVpgs £ 250 uA K H
NN E. EEREPEFBRT, FERKZ
ET e, HfrFREEE ER e .

18-Har-36
2.18:a7
e | e — &""‘-"‘rr s, | Py
i I | 1
+ 4 + +

- - -
B ps
1.2 v OC
25 v OEg 206 M5/s
21V O e 3 0C W™z vw
.1 vooga STOFPED

5. FFEEEAER,, 600V &iE{E MOSFET

T SEbRE S, RN AR S o R I S AT E G R
marFEEER 1.3 00, B/ s BoRT —AMNEd R
i, BOE 0] fe KA e . W AE TR IR AR HEL R
668 V, HARKETF.

ARG R A SRS T 5, (HNAREF IR
MOSFET &5 145 2 i Keh i, fifRas T
Gk, RS gEETRR T

T, =PpRgictTc (eq. 1)

oy,
Ty: 455
Tc: 7l
Pp: SiriTiFkE
Royc : faas#BH MG A5

PRI, AEVFZ RN, DhE MOSFET [ Zh#E ikt
A, MAEERIBZ . TR Kb N T a5 0, i
AL 44 T B Ve {1 ) SR AT fk o 9 P2 PRI AR AR T XA o R IS
[A] AR IR AR Al A 0 EH, Rt s

Zgyclh) = 1) X Rgyc (eq.2)

Horp, r(t) R EA R RE, RoniaaE, T
ISF T AR (AT s o) AECAR A, RS T I TR F ik
L ZEEE 1, HBRS ARSI . KA
TARFHI A MOSFET #ifs THHRA 5K 6 AL
o

F
3 L D=0.5 H———i 1
I Pl = b
N d
& E=rit " Notes:
= i L 1. Zgyc(t) = 0.42 °C/W Max
© £= 0.1
1S T 7 2. Duty Factor, D =ty /tp
5] [ 005 i i 3. Ty - To = Pow x Zogc(
< P : =~ =
= 0.02
= 0.01 T
= 402
g 10 Single Pulse
N
10-5 10-4 10-3 10-2 10-1 100 101

t1, Square Wave Pulse Duration (s)

6. BRASHMmEB (FQA11N9OC)

MRAEIX A2k, Z5ig T i@t 5105 503k
Ty =PpZeyc) +T¢ (eq. 3)

B, 11 us WA DT FQATIN9OC [ #iAS 2 kW
DR kb SEOIEE EFHE, AT R iR

T = PpZgyc(1 us) = 2000 x 1.49 x 1073 =3°C
(eq. 4)

TN D AR AR, HIRE BT 3 . i
B HE T AR R DA UE (B R A I 1 e
HAEAGS B H I (8] 3 2% MOSFET 2 g 32 3K
I Zh R Jik o

www.onsemi.cn


http://www.onsemi.cn/

AN-9034

SR, FE LB, 1 us BEESIABHRAER 6 o ft.
345 5 AR TR) K ELER HHAZ P B, O o ok o 2
FABE 55 [A] )P 5 AR EE B . AT Zgyce (1 us) 22N

1us
Zgyc(1 us) = Zg,c(10 us) x /m =

(€q. )

=472 x 1073 x /0.1 = 1.49 x 1073
o,

Zoyc(10 ps) = RIFETE 6

bR e R AR DY Sk AR RO A A W e
RAFMARE . SR, T RCEM RO RS R A, KL
N S ORIk MO A . ] 7 s = A AN
TESE B ZE R i) — e i)

AN
/ R

0.71t 0.91t

N N

0.7P

P : N » : N

7. ThEBKHHIFE R

AR VRRIWAE i i 9 =87 SLUIVAAE I =01 QL 1] 2T
BELAT AR W] 15 4 R 3]

t t
Zgyclh) = [é +<1 - i)r(ﬁ +t2)+r(t1)—r(t2)]R®JC =
t t
= éRGJC+ (1 - é)Z@JC(H +tp) + Zgyaltt) ~ Zouclta)
(eq. 6)

/E\:EF"
t1 s DA ¥ ik v 58
2« TIERPKIF ) )

A6 TEH TR P . 5 Th R Bk Fr s —
BARAEE, W —IH 1) Reje M & N
Zeic(t)-

KU NIzt AT IR, )% MOSFET Jifi
TR I 5% H Y5 R e R AR L TE CR 97 T B s 1Y) S AR B
() Py R e T P e R KRB . R e 25
F: FQAIN9OC FF 284, 100 ns tay, 9.2 us/E i,
20 ms FEIRMS ], FEIXFPEDL R, BESIBEA N

Zgyo) = 0.01 X Zg,5(20 ms) +(1 — 0.01) x

X Zgc(9-3 us) +Zg (100 ns) —Zg (9.2 us) = 0.00274

(eq.7)

RS A R DIFE R S kW, Btk SR &R BT
=D}

AT = 5kW x 0.00274 °C/W = 13.7 °C (eq. 8)

KT g SRR As R BT Ik, R
Bh N R RCE ST IE R TAER 4R, REmA B
RHUE ASRAT S i I RS ST . B A PR RR i L IR
THROSVFINARAL, ARG BT A R iER, WA
TR,

5. &5t

ARGV N R A% A A E Th % MOSFET ££ M H
FRPRE I . T DASE I B R Sz FH 1) 25 i A 7R 3 A/
GEIR M DRIX AN ] 751

www.onsemi.cn

3


http://www.onsemi.cn/

AN-9034

BTk

(1] “Hpkpt R AT G —BIHEAR " , ZHRRNHEIC AN-7514

(2] “HJkpbMIESE UIS IRETHEER” , ZFREXNHEIL AN-7515

[3] Rudy Severns 1984, “MOSPOWER i (142 4 TAE X A1t ” , MOSPOWER A FMft, Siliconix

POWERTRENCH is a registered trademark of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates and/or subsidiaries in the United States
and/or other countries.

onsemi, ONSE€ML, and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates
and/or subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property.
A listing of onsemi’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. onsemi reserves the right to make changes at any time to any
products or information herein, without notice. The information herein is provided “as-is” and onsemi makes no warranty, representation or guarantee regarding the accuracy of the
information, product features, availability, functionality, or suitability of its products for any particular purpose, nor does onsemi assume any liability arising out of the application or use
of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages. Buyer is responsible for its products
and applications using onsemi products, including compliance with all laws, regulations and safety requirements or standards, regardless of any support or applications information
provided by onsemi. “Typical” parameters which may be provided in onsemi data sheets and/or specifications can and do vary in different applications and actual performance may
vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. onsemi does not convey any license
under any of its intellectual property rights nor the rights of others. onsemi products are not designed, intended, or authorized for use as a critical component in life support systems
or any FDA Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for implantation in the human body. Should
Buyer purchase or use onsemi products for any such unintended or unauthorized application, Buyer shall indemnify and hold onsemi and its officers, employees, subsidiaries, affiliates,
and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that onsemi was negligent regarding the design or manufacture of the part. onsemi is an Equal
Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.

ADDITIONAL INFORMATION

TECHNICAL PUBLICATIONS: ONLINE SUPPORT: www.onsemi.com/support
Technical Library: www.onsemi.com/design/resources/technical-documentation For additional information, please contact your local Sales Representative at
onsemi Website: www.onsemi.com www.onsemi.com/support/sales



http://www.onsemi.cn/
https://www.onsemi.cn/pub/Collateral/AN-7514CN.pdf
https://www.onsemi.cn/pub/Collateral/AN-7515CN.pdf
https://www.onsemi.com/site/pdf/Patent-Marking.pdf
https://www.onsemi.com/design/resources/technical-documentation
https://www.onsemi.com/
https://www.onsemi.com/support?utm_source=techdocs&utm_medium=pdf
https://www.onsemi.com/support/sales

