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A 2—1 A. Standard Mobile Imaging Architecture A7}
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7b ZEe 22 Fo717]E et RE tAeR JAARES FlE 2AR
Holx T& AAlsl srdsta Av(8]. 53] PLL #d F-&E&

21014 ®i= mpe} o] yxd spdgt a3 2ukd E(Mobile
Phone)®] FAITH(Tx)Z FAITH(Rx) Atole] JAEHAo]AE HF Ho
Aol2 FAET. HolE A B H] A= dolE e &9, ~2ERZH(Strobe)E
zZb= o Wk A5 F™E QlE]¥|o] 2~ (Unidirectional  Differential — Serial
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SMIA TtAelA HelHet ~Ex2H JsE AAs7] 93 F82 95 a8~
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28 ZF9S AAS] 18 2.29 Fo] F8 WAV (Clock Generator)el]l <3iA
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HHo]l~ 1.0 W7 A A= (VS6650, ST: 1152V x 864H)9 30fps(frame
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325Mhz((1152+Blank) x (864+Blank) x 1/Fdclk=1/30)5 wFHAAksH,
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30pfs(frame per second) oS DA 7] 7] A =

650Mhz((1600+Blank) x (1200+Blank) x 1/Fdclk=1/30)¢] F3+E 8=






X-TAL

Sensor Module Host
EXT_CLK
PLL
4
Tx DATA Rx
CLK ,
Digital Camera Module ‘ ‘ Mobile Phone

(i

a9 2.1, UAE Jheg REY 2 EF9

714 Qs o] &~

(vp_pisx_clk)
Ik_divE
(pll_op_clk) (op_pix_oclk_dive)
El—-m PLL Clock generator {op_pix_clk)
XT_CLK
Vo
o I A I
Lolad - © ] TX
. DATAZ - E DATAN
= DATAS N5
= Froated S m
< = =
= DATAS @
2 Yoatas « 3
e - CLKP
DATAT & E SCLK ubLWD
TX
[m] CLKHN
1
| S|

a8 2.2, uAE FheE 259 Y
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A8 5% (77ps@650MHz)
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Al 3 . PLLY 74 EF AA|9 A gl
A 3-1 4. A9 PLL 3= 7%

dAE s 7l dEe a9 319 ol S FEe AE7
(Phase—Frequency Detector : PFD), A3} H>(Charge Pump), FZZH
(Loop Filter), AL Ao} 7] (Voltage—Controlled Oscillator : VCO), T3
+ BF7])(Frequency Divider), D2S(differential—to—single—ended)® 7], =
28 3 (Output Buffer)® 4], 71%& 4l so] gk Ay Aol &7 =
Hol EFd Az oS 571 AA FasE B dASA FAsES S
D2S(Differential—to—single—ended) W3}7] EFL 50%9 Dutys WHA]7]
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HE VCO &9 ol A4kl a5 AsE vz SAste Fi4 2 AH 54

L ey JEEF skglen, Fig 5718 w5 HlEs 2Hs
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e
32/256/768/1024 +F= 32MHz, 325MHz, 650MHz, 1GHz9 ZZHF34 &

19 AR 5 YES A
uP Slow
Reference_____| || || || L out
clock Charge | Ve \"/[ Output P
PFD VCO
|1 Pump L conv. |__ | Buffer | _ on
DOWN Fast
Freq. D2S
Divider conv.

a9 3.1 AAE f1ET] sl2 Fx
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Clock)o] wWh2 7% UP A&7} =8 'T'o] WA o HJHAZE FEdle] &
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257 BF "1/l HAE A9 AND AlCJE] &FHo| =¥ ‘1’9 &
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S 93 4 Jqr[18].
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Go Faster
DFF Q
Reference
Clock Reset
Divided —> Reset
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DFF Q
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“1” —

— 27

b) 94 Fos A2l B4 54

a9 3.2, 43 Z(Sequential Logic D—F/F) 94 F3+54 7
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DOWN



UP=1
()
UP=T1
DN=1
UP=1

UP=DN=1

Always
Up/DrH=11
.,

\ UP=DN=1

DN=1
UP=DN=1
DN=1)
a0 3.3, 9 Fa 4019 medEE
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Al 3-2-2 A. % T A=719 AA R AEHA

2 AgelM AR s SRe 9
S T (6~27MHz) 258 J9& wol Zad#E Fsto] IMHzZ &
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Ho] BaEE TaE, 19 349 Lo £AHRE 0§ A FIE AF7)
o]g3ke] 6 AolE @4 A1k 7HAw, Dead Zone ¥AE S| AT 18]
Y 35t 94 Fu AE719 9FY AEdeld H@om Yol snse

I

Helold A3t Bl M BH, 7] (Reference) 9] 3H4
S7F Adssta, £ (Divided) 99 8H4 A2l DOWN
dov, UP¥ DOWN A37 % =g ‘19 Ayl 5d F A3 2% =g
0VEE A Ho A% Fae AEVIEAMY Vles T

g 9 Faa AE71e] YA A2 375psE AStE T 29X E A

I
t 293 Haghe] H22<Q 150ps(0.18m 378 7]F) Hup vz 31 2jAl A
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Divided
Clock 33_[>_
a9 34 91 Fuke AE71e] SRR
— Divided Clock
""""""" Reference Clock
Time(nsec)
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37508ec .............. DOWN
Time(nsec)
a9 35 91 FaE AE719 95 AEdeld v
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ABSTRACT

A Low Voltage and Wide Range Phase—Locked Loop for

Standard Mobile Imaging Architecture.

Yun—Woo Lee

Dept. of Electrical and
Electronic Engineering
Graduated School

Yonsei University

In this thesis, a low—voltage phase—locked loop (PLL) having wide
locking range which meets SMIA(Standard Mobile Imaging Architecture)
specification (VDD=2.4V~2.9V, synthesized frequency=325MHz~650MHz
) for PVT wvariation 1is designed. Function and performance of the
designed PLL were verified by HSPICE simulation and the prototype chip
was fabricated in Dongbu—Anam 3.3V 0.18um CMOS process.

In chip measurement, the prototype chip did not satisfy a low—voltage
specification since it operated in supply voltage from 2.4V to 2.9V with
locking range from 32MHz to 440MHz. However, the chip fulfills the
locking range from 32MHz to 768MHz in 3.3V supply voltage. The reason
is thought that parasitic resistance and capacitance are not considered in
HSPICE simulation due to absence of post—layout simulation but the

process also shows slow condition. In post—layout simulation, the gain of
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voltage—controlled oscillator was similar to measured one with error of
12%.

The designed PLL will be used in frequency synthesizing applications
that require wide—range locking capability such as CD—-ROM and
DVD—ROM.

Keywords : Wide—Range and Low—Voltage PLL, Cross—coupled delay
cell, SMIA(Standard Mobile Imaging Architecture).

_55_



