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TPCS8004 2.5 V-Driven, n-Channel, Third-Generation Trench Gate MOSFET
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We have developed the TPCS8004 trench gate MOSFET, driven by a gate voltage of 2.5 V, with a TSSOP-8 package.
The main application is for lithium-ion battery controllers in mobile equipment. By using third-generation trench gate technology
(one half-micron trench gate), the on-resistance (Aon) of the device has been reduced by more than 30 % compared with the
conventional (second-generation) device to a value of 12 mQ) maximum (@ Vgs=2.5 V, one of the lowest values in the world),
despite the use of the TSSOP-8 package. The Ao of the TPCS8004 chip is only about 0.1 m in the range of Vgs>6.0 V,
excluding the Si bulk resistance value, because of the high integration of the cells.

Third-generation trench gate chips will be mounted using TSSOP-8, SM-8 and SM-6 packages in the future, greatly

contributing to the further miniaturization and lower cost of mobile equipment.
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Small SMD package for mobile market

B sstoRa v NEETHEE

APRESw MOSFET D B%81d 4 » EPUIKE, 7— MO
FEEUME, RN (CREAML 2 E L 4% 5, RIS,
TPCS8004 i% 2.5V BXfi) % W — b+ i TEBHEL T3
DT, WEEES — PR EARTH D,

B2 IZHTTHA DA VI, wVEEREERT.
RicmT & i, WIHEATH A i3I b TRBic

45

B S T REICEN S 5

¥




{16
5
H12
=
]
2
48
il
2
Ju ¥

Fmow]mm %]I_ﬂf BTER
L il

ML F5— b+ MOSFET

FL—7

2. 30VFR2.5VERENRUAPRESTM MOSFETDA VB E BILE E O

Blizc BIHEACT A 3, 7L —Flo <% 20 6500 Rz
WIELL, Ron- A ##40% 2L 72
A on and cell density by generation

W‘P W]
EIIR AN
p_/\'—z THA
B

n-epi.
ntsub,
et
FlA
(a) LB 74 1 & &

Rsub% N+

b) xwiams—r ozt

E3. bL2F5—k MOSFET DI LRISSHBEA Ty kXY
Dalky—2 B e, R Lo FIR A S
ML/ 1Ml A7y b Ay oy — IR THERIES T
TEAS,
Structure of trench gate MOSFET, and offset-mesh pattern of
TPCS8004

46

LIVEIED LA LTV b, B3 (a2 I ST 4 o
BULACT A > O g%, X3 (b)I12 TPCS8004 T
FMULEAT7Ey b Ay oy — DN %59

ENMIEAC T A > O 8%, BUQ Sl 3
FOBE M T V2 A PRI S D ESLL, b L F
W, B FELH ST A A H~# /2 (2T &
72 (43 (a))e

LaL, Z0F T, KiEaigubizy —2a>s 2
MWL S Y —2AF—3 v 7 AR NS ¢ 2@
T, BIHACT A > TG Al 223y 7 7 o€ 2 %4
AL, Y=ZarFZ 7 MDA ALy 2hm &0
¥ 7 MUK S Bz, HITHECN & ol U 2ok gt %
F412md, K2, #ifbicosb & FREMITitve
—3wr7aAry I PHEMTETWE I EH2D

F'— MEOEAZEIEE - b > F R I’iiuﬁrmé
3nm IZHIBI L, 4V BT RIS T 4G - 28K2466)_11£{ Z D
TDDB(Time Dependent Dielectric Breakdown) #WIA4 L4 iy
ZUH L 72, B 512 TDDB Ak %2 omd, BB an (2
— MEIZ BT B 726, 4 VIEEIRONT 5 A% a8,
WA B TSSO AR o hute, £, TRES

91l
e
B
1= 7}
0
J(: E IR
o~ 5 F
A
n
3t
B & =
M : ..' v
1 L 1 L J
1 1.5 2 2.5 3
Wi (a.u.)

B4, AVIT f‘?&ﬁ@fﬁ“ﬁﬁ%%@thﬁ A TAEAC S 13 5 TG
GO /2 N O TH Y, BN Al A%y 7 a4 A mﬁMf;
fERE S A7z,

Experimental results of contact resistance measurements
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Vass (V) Vin(V) Ron e+ A(mQ+mm’) @/4=5A
fa=1mA 10V/ImA | Vg=25V | Vg=40V | Vgs=10V
TPCS8201 36 0.97 51 38 29
TPCS8004 39 0.65 30 24 23
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