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A Design Method on Power Sense FET to Protect High Voltage Power Device
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Abstract

Current sensing in power semiconductors involves sensing of over-current in order to protect the
device from harsh conditions. This technique is one of the most important functions in stabilizing
power semiconductor device modules. The sense FET is very efficient method with low power
consumption, fast sensing speed and accuracy. In this paper, we have analyzed the characteristics of
proposed sense FET and optimized its electrical characteristics to apply conventional 450 V power
MOSFET by numerical and simulation analysis. The proposed sense FET has the n-drift doping
concentration 15x10™ cm™, size of 600 mm’ with 45 , and off-state leakage current below 50 nA. We
offer the layout of the proposed sense FET to process actually. The offerd design and optimization
methods are meaningful, which the methods can be applied to the power devices having various

breakdown voltages for protection.

Key Words : Sense FET, Current sensing

1. M &

AL WA (Power Device)l X AF #A=
23 AHE PASY HAYVEA £A4E BRI
L oysoz AYE v 274 REY ¢HAA
9ol 7t Fa&F 71% F shuolth dwbAH<d A
2712 W= 2d2 A4 AYgoR HFE
A ste wy Agg A HE2 AZE Re
Agoz ZAE WY $ol e, 2 F @d
27 Fee dH e Power MOSFET?] 42 ¢
2} QEre Algsle] HA2 9729 MOSFETS
145 AHE PAsE Sense FETS A%
AF 2AYYE oM ojd AF FAWYERG
Ao AY Ane ME A £E AFYE B9
714 AgHo|th[23]. B &AM E Sense FET

1, Doistm M7|Z3tnt
(MSA ME27F ctatE 571 1)
2 ZEistn HESAFESSE
a. Corresponding Author : semicad@korea.ac.kr
Ha2dX 2 2008 11. 13
1AF A AL @ 2008, 12. 8
AlAbgEE @ 2008. 12. 22

12

9 54¢ $Msm, B4 WY& 22 F AR
g o] 450 V & Power MOSFET Aol 7h
2 2 %% Sense FET? S4& =&stn, A4
AE FYsit

2., o

2.1 Sense FETS +=

Sense FET® 571829t +x& 1 14 =
Asrde. 19 1(a) ol HEol F44Y Power
MOSFET# A5 7% 429 Sense FETS =4
ol A2L FHaw, e Falo] ddH e
b A 2e5o 9tk & Power
MOSFETS AFE FHA7E A8E 2% 7]
=& Fgst7] H8 Ao dAHAT Sense
FETS A5 ZA 2xd 425 AF 2A 7|
=9 8%ttt 2¥ 1(b) ¥ Sense FETY 44
rAo| Mo FAFZ2E BoFD F AR Power
MOSFET go2 d4A% A& Fi Sense FET
o] Widg FAf o] @ Power MOSFET =}

)
A2

L -]



Sense FET?9 =# ¢l 2 &
Hol AFE& FHstm AT &~

H AFoer FAH)

'¥- lioad
Drain
Gate o——]
Mirror Source

£y oy
(¥} lsense \+ | lsource

i

(a)

id g
1
-
R |
(b)
a3 1. (a) Sense FET %7F3Z, (b) Sense
FET A=A,
Fig. 1. (a) Sense FET equivalent circuit, (b)

Sense FET device structure.
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Table 1. Predicted breakdown voltage, depletion
layer length, and doping concentration
depending on target breakdown voltage.
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Fig. 5. The results of zero gate drain current

simulation depending on each breakdown
voltage.
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