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Study on Digital to Analog Converter Design and Testing
Student: Yu-Min Su Advisor: Chih-Wen Lu

ABSTRACT

In this thesis, a DAC testing scheme and a 12-bit calibrated DAC are
proposed. The DNL and INL of the CUT (Circuit under Test) can be
obtained by fewer test patterns in the proposed DAC testing scheme. An
experimental 8-bit Dual resistor ladder DAC implemented in a 0.35-mm
CMOS technology demonstrates that the maximum DNL and INL are
0.07LSB and 0.48LSB, respectively, for whole test patterns, and are
0.07LSB and 0.46LSB, respectively, for 31 test patterns. The experimental
results verify the proposed scheme. The proposed 12-bit DAC is not
calibrated every cycle as the conventional circuits but calibrated before the
normal operation. This will improve the operation speed. The simulated

results show that the proposed 12-bit DAC can operate under 50MHz.

Keywords Digital-to-Analog Converter, test algorithm, Self-Calibration.
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Valtages (lin]

DNL 5t 4B 3-10 #7771 » # & < & 5 0.1LSB - @ @] 3-11 #77=
BT AL PREFEZSDNLE > A BRI REAE S FLFL &
MiEEArid 1 3eai O@ENMELL 03~ s 1 fF )
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0.15LSB- INL 4 3% 4- B 3-12 #75 » 2 &+ & -] ** 0.5LSB> @ §] 3-13
S LY A BIRFE 2 hINLE > H &L B4 £ 0.5LSB -

% 3-2 L N A BT e BAE A o B 3-14 o~ A B
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421 FHH A

dofl 4-2 AT o gt D R R R B e BAGR Y 304
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Digital Data
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4.2.2 HH %%
Yol 4-9 4T o kA~ 12 A2 eyl B R R

VIR S BERS RS ST B PR

W] 4-O e vt 4 B L)

£04-2 4o A B

TR ARAE BHLE &
Resolution 12-bits
Update rate 100MS/s
Load 750,20 pf
Output swing 1V
Power consumption 62mW
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