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Development of Voltage Regulator using LDMOS Transistor
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ABSTRACT
CMOS voltage regulators at high voltage operation of 24V or more in power supply IC are watched
with interest recently because of the low current consumption.The difficulty to achieve low on resistance
of high voltage MOS transistor inhibits the production of LDO (Low dropout) CMOS voltage regulators
with large current comparable to Bipolar driver, does not produced. We developed a new large current
voltage regulator using high voltage LDMOS (Lateral diffuised MOS) transistor. Device feature and

performance of voltage regulator are described in this paper.
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Fig.1 Voltage Regulator circuit.
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Fig.2 Process flow.
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Fig.3 Cross-section of the LOCOS OFFSET MOS
transistors.
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Fig.4 Cross-section of the Pch LDMOS transistor.
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Fig.6 Leakage current of the Pch LDMOS transistor.

LOCOSA 7Ewv NMOS Kk VI RH &
PchLDMOS k 5 > ¥ X ¥ ®DONIEH

2-2-4

]\ ? :/:72 & man+'fﬁ j@. LVCON?EE# j:jﬁ'ﬂﬁj—é
D3, Ak K EMS B 27z L Chaiifb L7/ v —
/LD LDD (lightly doped drain) MOS hF > P2 % &

Ricoh Technical Report No.33

DECEMBER, 2007



LOCOSA 7+t > hMOS k7 > ¥ A% LLDMOS k7
P AKX OONBPIOHER A Fig 1274, EAFEESEV T,
LOCOSA 7+ v RMOS k 7 > ¥ A % OONHEHLIZ L,
A EFAE L7ZLDMOS k 7 > ¥ A # OON#HTITKI1/6 %
FEHITDLZ ENTE

LDMOS k7 v VA ZAEIEIL R LA ALBIRE 2 S
T, F¥ U UL E OPNEATIHEZ KRELS$T5 2 &
T, F¥ U FVEEZB LS ETITEME LSRN D 5
Mnd 5.

——{BEL¥aL—SBEMPchFS1/AFSU SRR —

2
Eg 1.8 /A’
€16 -
G 14 ~
fs 1.2 ; . ¢ LDD
g o = LDMOS
Q o0s 2 ALOCOS
S 06 .
£ 04 -
g02 4@ =

0 ‘ —\ L

0 10 20 30 40 50
xR ARER (V)

Fig.7 On resistance for high voltage MOS transistors.
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Fig.8 Voltage
transistor.

Regulator circuit using LDMOS
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Fig.9 Input ripple rejection.
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Fig.10 Line transient response.
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Fig.11 Load transient response.
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Table 1 Electrical characteristics of Voltage regulators.
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