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A Design of 10bit current output Type Digital-to-Analog converter with self-Calibration
Techique for high Resolution

Jun-gue Song* * Gun-Soon Shin**

0| ==2 2007 =2stistn st=0i7d(2t IDEC2| CAD TOOLE A|H WU4S

2 o
2 =12 49 7-0 E 9} 51 913-8] E 9] binary-thermal decoding 2] 7} segmented A7 9 TZ2EA AL, A
HAA 2 ZE R U Z FQ AR 18 3)o], 3.3V 108 E CMOS D/A M8 7)1 E Ao 3t} A A58 SAF A

A

71913 = ol return-to-zero & £& AFE-3}9] 3, segmented A FY 722} 3 A 3} © binary-thermal decoding
Ao R DARSIIZH A F = AP 2 Yad =P332y BN S v Foz JHuAHE EY 5 Uk Aot
H ¥ 7] 0.35:m CMOS n-well EEF4 S o] &3tk AAd 329 F5/37d A2, A &A1, 2L INLDNLS 2
7} 1.90/2.0ns, 12.79ns, £2.5/+0.7 LSBE Y EPATh 8§ A A€ DA B8 7= 3.3Ve] 3490 A= 250mwe] A
ARt 54 "o

ABSTRACT

This paper describes a 3.3V 10 bit CMOS digital-to-analog converter with a divided architecture of a 7 MSB and a 3 LSB, which uses an
optimal Thermal-to-Binary Decoding method with monotonicity, glitch energy. The output stage utilizes here implements a return-to-zero
creuit to obtain the dynamic performance. Most of D/A converters in decoding circuit is complicated, occupies a large chip area. For these
problems, this paper describes a D/A converter using an optimal Thermal-to-Binary Decoding method. the designed D/A converter using the
CMOS n-well 0.35um process0. The experimental data shows that the rise/fall time, settling time, and INL/DNL are 1.90ns/2.0ns, 12.79ns, and
a less than +2.5/+0.7 LSB, respectively. The power dissipation of the D/A converter with a single power supply of 3.3V is about 250mW.
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Table 2.1 combinational logic of 4bit decoder function

Z9 =R
dol DO+D1+D2+D3
do2 D1+ D2 +D3

do3 DO - D1 + D2 +D3
do4 D2 +D3

do5 (DO +D1) - D2+ D3
do6 Dt -D2+D3

do7 DO - D1 -D2+D3
do8 D3

do9 (DO + D1 + D2) - D3
do10 (D1 +D2) - D3

doll (DO - D1 +D2) - D3
dol2 D2 - D3

dol13 (DO+D1) - D2) - D3
dol4 D1 -D2 -D3

dol5 DO -D1-D2- D3

¥ 22 7-H|E C|2H g9 =gh=dl
Table 2.2 combinational logic of 7bit decoder function

&9 =24
dkl1 D6 + dul
dk2 D6 + du2
dk3 D6 + du3
dk61 D6 + du61
dk62 D6 + du62
dk63 D6 + du63
dk64 D6
dk65 D6 - dul
dk66 D6 + du2
dk67 D6 - du3
dk125 D6 - du6l
dk126 D6 - du62
dk127 D6 - du63

Do DI D2 D3 D4 D6

* R

TRt Decods P P % §

¢-Hit Decoder

SBit Decoder

4-Bit Decoder l

0 - 0 BT T B

oo - WY ool [ O0h,
N T iy
L | ¢

a2l 2-1. A9 7-B|E C|3d 32
Fig 2-1. schematic diagram of high 7bit decoder
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Table 2.3 Relation of input and output for low 3bit decoder

D2 | DI | DO { dol | do2 { do3 { dod4 | do5 | do6 | do7
0 0 0 0 0 0 0 0 0 0
0 0 1 1 0 0 0 0 0 0
0 1 0 1 1 0 0 0 0 0
0 1 1 1 1 1 0 0 0 0
1 0 0 1 1 1 1 0 0 0
1 0 1 I 1 1 1 1 0! 0
1 1 0 I 1 1 1 | 1 0
1 1 1 1 1 1 1 1 1 1
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Table 2.4 combinational logic of low 3bit decoder

Ea= =7
dol D0+ D1 + D2
do2 D1+ D2
do3 DO - D1 +D2
dod D2
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do6 D1 - D2
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