,‘ I 9 - .f ,g‘ E\;l Ja)

y (2% HH A E N R (1)EZEE  TWI620189 B
Fepey (45248 : FHREHE 107 (2018) £ 04 A 01 ©

(D)% 3 %% : 102100761 (22)%¥3% 8 @ PHERE 102(2013) £ 01 A 09 B
(5D)Int. CI. G1IC16/30 (2006.01) GO5F1/46  (2006.01)
(30)E 4% : 2012/02/27 ) 7% 10-2012-0019832
(THW A : = 2 F 844 23 (%3) SAMSUNG ELECTRONICS CO., LTD.  (KR)
i 5

(72)3 8 A : % %% LEE, DONG-SU (KR)
(THRFEA * BB RUER

(56) % K
Us 6348886B1 Us 7002330B2
Us 7262587B2 Us 8872488B2
us 2003/0042971A1 Us 2006/0190746A1

FEANE D REA
WE S A S E AR 1 23 A B E 14 #5557

(54) 4 7
ARAES N ERME TR ERA LS
VOLTAGE GENERATORS ADAPTIVE TO LOW EXTERNAL POWER SUPPLY VOLTAGE

CRELE 3
ARUBFATELLE  ATELRER— G TREETEZ —HHLyARTE -
~ 44 CRALBLE —HEARS > Ad—IRBEZ—F - TREETR %% A~
o RERAL AT A RKAS - R TR TES L § - TARE

Bres > BHEUAHMERUNELE—SFER - SR ERTEITUALA — %ﬁﬁﬂ# By ARG
#AFEREIEM(DRMA) ¥ 2 — 22158 8 L 9] 2 — oy AR TR -

Voltage generators may generate a level of a high target voltage with respect to a low external power
supply voltage. A reference voltage generator includes a clamp regulator which is driven by a first power
supply voltage supplied from an external source and receives a first voltage to generate a clamp voltage,
and a level amplifier which is driven by a second power supply voltage that is higher than the first power
supply voltage and receives the clamp voltage to generate a reference voltage. The clamp voltage may be
set to have a voltage level which results in a successful restore operation with respect to a memory cell array
in a dynamic random access memory (DRAM).
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VOLTAGE GENERATORS ADAPTIVE TO LOW EXTERNAL

POWER SUPPLY VOLTAGE
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[xx]

Voltage generators may generate a level of a high target voltage with respect to a low
external power supply voltage. A reference voltage generator includes a clamp regulator
which is driven by a first power supply voltage supplied from an external source and receives
a first voltage to generate a clamp voltage, and a level amplifier which is driven by a second
power supply voltage that is higher than the first power supply voltage and receives the
clamp voltage to generate a reference voltage. The clamp voltage may be set to have a
voltage level which results in a successful restore operation with respect to a memory cell

array in a dynamic random access memory (DRAM),
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