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Design of a DC-DC Converter for CMOS Image Sensors in

Bio-sensor Chips

Heon Heon’, Pan-Bong Ha', Young-Hee Kim™
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Abstract A DC-DC converter for CMOS image sensors in bio-sensor chips is proposed. The DC-DC
converter generates a PCP voltage, that is an on voltage of a pixel, and an NCP voltage, that is an off
voltage of a pixel. The PCP voltage with a ripple voltage of within 1.33V is obtained from a positive charge
pump of VPP (=5V) with a ripple voltage of 45.35 by using a regulator. Also, the NCP voltage with a ripple
voltage of 0.0omV is obtained from a negative charge pump of VNN (=-2V) with a ripple voltage of 62.8
by using a regulator.
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Fig. 1. CMOS active pixel circuit.

ra
i

woll M= 5Vt 33Ve] dhdHtS A
CMOS A A HAle] RESET
At PCP (Positive charge pump)
19+l NCP (Negative Charge Pump) A<}
AAl Al Rbaks E}. AokEl PCP 32+ 2
to]l 45.35mVel FH3HEE (positive charge
pump) 32 S OJ VPP (=5V) ¢S A
& dZdol"gE ol&ste & ol 1.33mw o]
PCP #Aet& 4 gl #eke NCP 3=

om#|

> op

fote ok

fo rir
22

)
dlo
=
E

S| &

i

Kl
2
]IO

ro o

= gZ Ago] 628wl SHFHE  (negative
charge pump) 3|29 YA VNN (=-2V)
AgS Ay d=Edel"HE ol&3ste] & gtol

0.06mV o= A sttt

2. 82 &4

H* 12 33V CMOS o|m#] AAMgoz dAH
DC-DC ®gh7]9] =& HefFar o) nio] Al
Mol APAgel VDDPE 3.3V, 2248 VDDE
18V, % W= 065C, 1 (life time)2 44]

1, PCPe HamAlehah e &k A7 40Vet
10mV olujoltl, g1 NCPe ZxmAsty ==
Ak Z47F -05Vel 10mV ejuelch

E 1. A& DC-DC H&v|o A,

Table 1. Specifications of the designed DC-DC
converter.
Items Specifications
YDDP 3.3V
VDD 1.8V
Temperature Range 0~65C
Life Time ~ 4 hrg
Target Voltage 4.0V
PCP
Ripple Voltage < 10mV
Target Voltage -0.5V
NCP
Ripple Voltage < 10mV
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Fig. 2. Block diagram of the designed DC-DC converter.
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Fig. 5. The proposed PCP voltage regulator.
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Fig. 7. The proposed NCP voltage regulator.
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Fig. 8. Layout image of the proposed DC-DC converter.
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Table 2. Simulation results of output voltages according
to model parameters and temperature variations.
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Table 3. Simulation results of ripple voltages in the
output voltage according to model parameters and
temperature variations.
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Table 4. Simulation results of power-up times in the
output voltage according to model parameters and
temperature variations.
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