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Abstract
A integral chip include a 8 bits RSIC
u Controller and a 10 bits successive

approximation Analog to Digital Converter in
TSMC standard CMOS 0.35-um technology is
presented in this project.

The build in Analog to Digital Converter is a
Successive Approximation type ADC. By using
power switch and gating clock techniques, the
ADC achieves ultra low power dissipation.
Operating in nyquist rate frequency, this ENOB
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is measured more than 9 bits. Power dissipation
is less than 2.5uW at 1KSPS mode.
The width of the u Controller's data bus,

instruction bus is 8 bits, 14 bits. There are a 256
words data memory ,a 2k words program
memory, 8+5 general purpose input/output
ports, 2 Universal Asynchronous Receiver and
Transmitter modules , 2 Timers and a watch
dog module in the « Controller. The maximum

clock rate of the u Controller is 40 MHz ,and

the applied rate is 1MHz, the current
consumption is 1.21 mA on this rate.

Key Words: uController, SAR ADC, UART,
Watch Dog.
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I. ARCHITECTURE
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B. SAR Analog to Digital Converter

@i g E (SAR-ADC)
bl B Bk R4 TR @:W@p gk R
Pt o uirie a0 H 2 T#iirFlgii“rW °

PR B ERSEERIEL A TR EATA
fie 7% (charge redistribution) eh:if ¥ & iT
2 o 11 = ~ £ (Binary weighted) sh3 % &
Pl G B R E o PR RIS
kF BPHk 2 % 4F (sample-and- hold) ¥
[P - S ;ﬁ'%; o PU i Bl R B i vt
o Bgﬁa?] G St VB SRR S ﬁig@ﬁﬁ%
MRER T EEIER o MAE A D ot
PR o



5 P4 i 5 R €05 1 e B e
1 | HEmE e
_'_C } _ | voo Ll ﬁ’t%flj%ﬁj%ﬁ% .E‘ ;“Er
e vDD/2 Lached Compara
GND c;:zﬁ;ﬂm To SAR control unit V _ A Q + VOSL VOSA 2
DAC contral - OSR AlC A A A (1 N A2 )
Sampla_Auto-Zaro Sample_Auto-Zaro
vnD/z_-,'—I"r B&%‘gp :/E v VOSR 75 Rq“_ ]g"l %ﬁ l}J [ é Z_3 klj% T_E'-_ 5
—_Igzc_l_wec J_sc J_4 J_zc J_” J_SC ch ch _l_zc J_c I = t h Sl ‘__,,SZ P_:Li,)% 2} h
o, = AQ = switc 7 # 2 charge
s&} s8y sy se) s sRs3 s s so .. . PRI
Nit bt i Naahedbat injection® £ g ;
CMOS switch ! : : 1 | | I ! 1 lOVDD ﬁv e F’“ Y BB 47 5
V_input : : : } C : o ; : GND VOSL LA ——iélppmlﬁ')fy
- | | 1
it Bt ISR E LS E
SAR Control Unit Sample_Auto-Zero
o = To SAR
. N o
Flg.3 SAR ADC # ’f?.fﬁ] voma S~ C h . Control Unit
"« . oyt
L . ja] 'z Y N » ‘Fl ) DAC_output - ): - N H
o i BB R SAR-ADCH chphos & B0 H gy K |
PRk s o doFigd #rF o Pt S,

FoEd 3 B F s+ ¥ (Preamp)
I wPends 5 P47 £ (Dynamic latch) #7
wﬁoﬁ&ﬁ%%%%ﬁkﬁxq%,w@
S P 4 B4 LB L VIDFCND I Sk
B R B o BRI By 8 R
B R 48 B# (TpF 97 & 4 kickback noisel-"ﬁ
»z% o SR latch* k&5t m%ﬁ%]:",.:*% [V,

7

g
FUmeta-stability 2 &8> T BB~ B en
race¥i % o

VB RO kS P ) AR bl
B RO RE Y A s B Y ¥ power
switchedk s, § b i % = PF P power of f &

2. % % compiler MPLAB IDE ¥hiE.

s, Sample_Auto-Zero [/

'—0 -PI— power slrnbc—'

power -|E|V o—]|

power _|

strabe

Fig.d 5 % 2% 1)

Il. MEASUREMENT RESULTS
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B. SAR Analog to Digital Converter
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