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Analysis of Digital LDO Characteristics Based on the number of DPG bits
Dong-Chan Lee, Seung-Ju Lee and Se-Un Shin
N Pohang University of Science and Technology (POSTECH), Korea y
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64 Fig.1l Post simulated steady-state waveform of V51 (Vgge = 0.95V)
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Fig.2 Post simulated waveform of DVS (Vggg; = 0.7V, Viee, = 0.8V)
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{4l Fig.3 Post simulated steady-state waveform of Vg1 (Vggr = 0.95V)
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Fig.4 Post simulated waveform of DVS (Vggg; = 0.7V, Viee, = 0.8V)

= Functional Block Diagram <64Bits> Schematic Post sim.
DVS (< dus/V) 0.17us/V 0.29us/V
A Power 1] 94.50% 94.10%
Comparator S (> 85%) (lq = 267UA) (lq = 481uA)
c| B
_I- Bidirectional Pass | [k | 1.81mA x 64 1.11mA x 64
+ ‘ Shift-Register Gates e = 115mA =70.78mA
’ VOUT Rlpp|e 9.16mV 3.12mV
E— Vour Cour 50DF
VN o e
Area 0.081 mm?
-a
e <128Bits> Schematic Layout
< DVS (<5uslV) |  0.23us/V 0.39us/V
o DVSS  SUB
: 0 Power 1) 9% 41% 94.03%
L S QR (I, = 313uA) (I= 517A)
= Performance Optimization based on | i > 8%) - .
- L SRR V 0.95V 0.927V
# of bits and unit size of DPGs S | [EsEE E e
S | 1.35mA x 128 | 0.96mA x 128
. . LOAD, MAX _ _
[64-bits Digital LDO] _ 174mA 123.21mA
- For fast DVS performance & small chip area Vour Ripple [-6rmv 242mv
Cour 150pF
[128-bits Digital LDO] Fsw 125MHz
: For maximum |5+ & small V57 ripple Area 0.21 mm?
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