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A Low Power Low Dropout Regulator with Protection Circuits
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Abstract: This paper presents a low power low dropout regulator (LDO) with protection circuits which
shield a chip from fluctuations in supply rails for CMMB application. By employing a low gain low output
impedance buffer to drive the gate node of the pass device, phase margin with over 40° is achieved under
any load current conditions. To avoid destroy the pass device by the over current and over temperature,
the over current protection (OCP) circuit which limits the maximum load current at 150 mA, and the o-
ver temperature protection ( OTP) circuit which turns off the LDO when the temperature is higher than
145°C , and turns on the LDO when the temperature is lower than 125°C are designed. The input voltage
range is 1.5 ~3.3 V, and the output voltage is 1.2 V. The LDO with protection circuits has been imple-
mented in a 0.35 wm CMOS process. It dissipates only 30 wA quiescent current at no load condition and
is able to deliver up to 80 mA maximum load current. The chip area of the LDO is 380.2 pm x 198 pm.
Key words: low dropout regulator (LDO) ; over current protection (OCP) circuit; over temperature pro-

tection (OTP) circuit; phase margin ( PM)
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Fig.4 Simulated loop-gain transfer
function of the proposed LDO
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Fig.5 Band-gap voltage reference circuit

5 AR M4 MS M6 4R S L. Y
B B BEA R S, BV, AR, A Ik SO A
PR A R T, U M4 v 80 L R O, S A A
ARG, MS G, A HL A B XU AR A, VL T
AR T, SRR BN B, HAERMER RS B,
M4 A I, MS SR L MS Bk, A
M S 7 P B Y R A

AIFAHLELSY F, bandgap Bk T 4245t LDO FHAY H
T Vi hh 385 R Bt 1 3 FADRAP A i g FL e
TV BRI Vg M Vo
1.3 @REPEERT

P 6 s aod i PR 3 HL B B LDO 3 Fh 454 P
M R ARSI 25 1, RS B 280 IR R /N e i i
B L S ) DR« 2 B R /N TR LR 1 P
HIBH R, EAIERE/INTAEME LRV, , LUECE A2 K
VAL, B 2 AT 5 25 00 28 UK T R L 3 B
Bedw A2 AR, SEHLBH R, b A% e 66 S £ 22 ofi
e, PR 2 iy, i M2 $E8 00 48 A 30 o] 7 FR ol
T L AE o PREE 1 AOAE OB V), 55 AT
S5 (0 FR RS I R

E NSO N R T Y R A S
(V) fRAK. PIbE 6 szl AL 3 2 B A
BT o



264

VU2 BT R4 (2011) 55 27 545 3 )

loop2

[b
V| ™
—_
Rrel’

[Cirrent protest]

[Lpo] GND

K6 aff i i LDO $hhahty
Fig. 6 Schematic of the LDO with over-current
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Fig.7 Schematic of the bandgap with over-temperature
protection ( OTP) circuit
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Fig.8 Schematic of the comparator with internal hysteresis
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