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Step 1st | 2nd | 3rd | 4th 5th 6th output
5bit63tep SAR ADC Weight p(:: 16 | 10 6 3 2 1 —
> TREH YT N A S A S W T
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23 e 23
22 T T 22
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e : ﬁ
13 13
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Step 1st | 2nd | 3rd | 4th 5th 6th output
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N bit M step® k stepE DLLEREHp(k)ERTE

iy
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OEHradixMHRETSH = pk)=rMk (1<

F<2) sonstsoresnin
. RE S (SR & TR Ty T R (B (LR L — AT
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4R FyFHS
Fo=0
F,=1
Foiz = F + Fpypq

ANODEEE

0,1,1,2,3,5,8,13,21, 34,55, 89, 144... Leonardo Fibonacci
e e T B:1170-12504E 48
> TARFUFREFEND )

FHBYASEOLEL U T OEe<IRE
lim —2 = 1.618033988749895 = ¢

IR EEER ¢ . & (Golden ratio)
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| ZARF v FREp(ELTHATS = pk) = Fy_i1
X2 X2 X2
Binary Weight 64,\32 16[\8 A g
—EH
/-\X1.8 ,\X1.8[\><1.8

Fibonacci Weight
$91.62 41

Radix1.8 Weight
1.8%8

340 189 105 58 32 18 1

X162 X162 x1.62

13 8

YN /N N\

S 3 2 1

YU ESEDLEENEE I TUUR
S>BHOHTHL2E R (radix = 1.62)EEIRTED !

62



AR FTIF

257

ILVf=SAR ADC

4787

wFBFISAR ADC

2RNDMEBEZHHER !

O HFBEMEq(K)EFRT TR TFTyFH

QErETE 54

AVACR

%9 D

Step

Weight p(k)
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Step 1st | 2nd | 3rd | 4th | 5th | 6th | 7th

F4RFYFHIISAR ADC Weightp(0 16 [ 8 [ 5 [ 3 [ 21 [
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HERT RET ERT
1.70:&%k 1,624 % 1 553 £

Step 1st | 2nd | 3rd | 4th | 5th | 6th | 7th Step i1st [ 2nd | 3rd | 4th | 5th | 6th | 7th Step 1st | 2nd | 3rd | 4th | 5th | 6th | 7th

Weight p(k)| 16 | 14 8 5 3 2 1 Weight p(k)| 16 8 5 3 2 1 1 Weight p(k)| 16 9 6 4 2 2 1
31 i | ' i ! 31 * 31 : ! ! i !
30 1 I 30 __? A 30
29 29 \ 2 29
28 28 | U\ 28
27 27 I L A 27
26 26 A AN 26
25 25 \ 2 25
24 24 | W4 24 i
23 23 - A 20 B 23 |
22 22 22 :
21 21 | v A e 21
20 20 20
19 I I O O O A O . /2 . 19
18 18 18
17 I S 2 7 e 17
16 16 16

Level 15 Level ST I Y A 2 ) A Level 15
14 14 14
13 13 A 13
12 12 12
11 3 /25 U . 2 T . /2 11
10 10 10
9 9 |l koAb 9
8 8 8
7 A R U IS IO T . % AR N 7
6 6 6
5 5 |l I N 5
4 4 4
3 3 | ey 3
2 2 2
1 T Y ANy e 1
0 0 0
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T4 FyF3 &@JJ—L%_:; %i@é?%?égg




DACH 71D & 5F ¥ ] 67

RCETILCDACHAODEEEZEZS

Vref (k)

Output of DAC [LSB]

Vref (k o 1)

[—VDAC (t) — Vref (k) + {Vref (k o 1) o Vref (k)}e_%

1/2L. SB

lat —\

k ELWEHRICHE
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—— ol

o
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, B CRE TR
i Skttling time PR
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iSettIing tiin E T = RC
(redundancy) |
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Output of DAC [LSB]
A

Next voltage

- s =
.—/f d) ;EIE&J:E
¥ET'ET$E0)%E D e

settle(k) = Tln(Z‘P +1)
= 1.4441 forallk

FFEI D T B

Ar dad)

wd(3)

&q(z)

Vcom(?’)

Vcom(z)

Settling time
(Fibonacci)

[Z[E

CEE

Rl Z R !

(k=1,2,3,4...)

Vcom(l) :
1.4441

Tnﬁé[s]

63



=5 SAR ADZE iR 69

FACHLBERE W) DAC FRLBTICH

5bit SAR ADC
Binary search (complete settling)
Stepl Step2 Step3 Step4 Step5

time
Redundant search (incomplete settling)

Stepl | Step2 | Step3 | Stepd | Step5 | Step6 | Step?

Error correction time

Fibonacci search (incomplete settling)

Stepl | Step2 | Step3 | Stepd | Step5 | Step6 | Step7 <ZI ADf}Eﬂ#Fﬁﬁ

- — DEIR !
Error correction time
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A AVVIZEITHEEREFE D LB (5 fERE )

= L
‘S 12
r=)
=) I .
= 10 M Binary
2 L B Radix 1.55
& 8
Fibonacci |
s
0 20 40 60 80 100 120 140

Total settling time [1]
AEYRAYITIE....
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Creativity Is just connecting things.
[BIENEFE. WANWALGEDZE DS A
(Steve Jobs, Apple%t) |
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h= 4 Aidan Dwyer &,
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Dwyer S:Elj:_O):Ei"‘)l/é%tl:iEkI:“:)lx%‘h\bﬁi"éfﬁ L)
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KNG EEDHHEFEE 50 % IE,
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http://hardware.slashdot.jp/story/11/08/24/0156238/
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