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TFSCE T 3% h 1.2 Gb/s By LVDS 9K 8h #%, 3K 5)
6 pF 1 2 IF H#E K 16.5 mW; 2012 4E, Ge!" 1
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BRI AR R A 400 Mb/s, DHHE N 12 mW, 2017
4 Gian 251 E 28 nm T4 FGHS2 8 1 3 Kk
1 Gb/sHy LVDS 3Rsh#s , 3K sh f 3858 1 /N T 6 pF )
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HE, MALES V_P Il V_N &Mk 2503 J5 10
G, YRR Z N 1 Wl V_P s VN
AR, F 5% PM2 A1 NM1 FTJF, JF 3¢ PM1 Al NM2
A, TGS N L AL T, (M RL(E N 3.6 mA) T4
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Wi B AT B L0 g DT A5 2 B G 5 A5 5 A
HR HAEUINTT AR o 18] 4 A A (e 2 e L e oy
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FR /M5 S BT RT T 50— S 7 a5 Hb Y S5 8K
A AE L REURI FLS 72 A R A

» : (5)
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R EL, TR AR 2R GE B T TR AR RN T FE 29 SR BE £
A T R TR0 7 10 A ) R TN R AR, AS S
R ISR A 1.2 Gb/s, FE b FUIn & %3 11 i ]
F(1/5)x(1/f) = 167 ps, L Fr4iz B 200 ps #1715
Tho SO A O A AR S SRS A 2
RSB, TN S A S 5 T R0 Y R
Bl AR 5978, BUINE AR5 PRE_IN 845l th 2
AR AL LA 27 o 2 LB SRS — I L A B S
o AE T A, 5 — B 2Rt 3 AN SR A 4 SE s
FL B8 0 A S TR 1D A O, S TR 1T A T B A
(1) 2 AR5 AT BAa 55 15 31 5 B A% i v AL
WA= )25 W i = ik of PRE_P # PRE_N, S8 )5
3B 2y P 6 T B R i ARSI T OGS, AN
S, E AT HERR TS I VIR FFOC S, FS, B FF OGS A] 5
PRI E TN, B 9 S4B 0 T hn 532 B T R A
FHL IS

PRE_IN

PRE N

PRE P

PO TUMNER 12 A H

5 hERIEERESH

SKHIEL 10 57 735 14 £ 000 AR 30 X6F i 152 1 1Y)
LVDS &k a5 #E47 DI Re 0F B A Uk, Fo i & 3% 2% Ui
ZFE RC EEALFE bond-wire F1 ESD F) 27 4 HL A 2
1 pF 10 PAD 2FAE L2520 1 pF, PCB B %2k
FLRH 20 1 Q B2 i i 12 10 80 BH Bt A2 A HL 45 40
B4 100 Q F1 10 pF, 3500 M5 2R A2 R 12 pF,

IREH AN Tlpfgiplf . ﬁopF
J_U_U_ L\{DS T M T % WA T RXP
b I 70 I i100Q1g i1l RXN
@pF lpFl EOpF
L BEEhAm s L MO
| +PCBFARC | #&RC

510 LVDS 3K 3j 45 HL AT

51 IREHZMECBEREESR
SCHR Y LVDS 3K 3 i H i AT I 157 BR i
JH cadence A F 1) spectre fff B T. B #4750, 31 %

B P L4 R L (U 0 A S FE B
5T T AN 11 BT
~ 2000 |
Z 120.0] i
40.0 .
& *ﬁmﬁygmk
® —13818 250 58.1 dB |
50.0 D omsh
I 100 N 120.7 mdB
@ 300 #9116 MHz |
£ 700 .
-110.0

1
1 10 100 1K T0KI00K TM 10MI00M 1G
f/Hz

B SRS BT BRI 45 FIURH 4

M 11 AT LU SR B0 T LVDS 8K 5) 2RI
B IS5 R 58.1 dB, BN HE 25 HF FE 1A 116 MHz,
FRDOIAR FE TR ) 63.8° , FELRIIE (=1 1S £ FUAH (44 5 11 []
PR R e i 7 BRI B 1 25 7 96 . XTI LVDS
UK B i L [ AR S 5 A B HE AT Corner 475 HL45 2 4N
1R,
#1 A[E Corner Tz SHEMBEHEL R
TT FF SS TT TT
(27°C) (27C) (27C) (125°C) (-40%C)

Wizs/dB 58.1 68.2 42.5 46.4 62
Fifii/ (o)  63.8 60.5 56.3 68.2 65.6

Corner

TR 1 B IR 25 RS 4 B8 07 L5 SR A T
T BUALRE LR AR A B3 25 R 58.1 B, A R
H63.8°, g ZE DL (SS corner ) AT PR 1 4
42.5 dB, Il 56.3°, 0 R R G B EaE
XM
52 BRESVIBHFEER

MM 12 pF BF, R 1.2 Gb/s thBENLIL (S
S AT EIAR 45 2 (9 LVDS 3K 5 %5 1 iy Ay
fES5BIEME 12 s,

1 1 =

\ [ \r [ LS . )
572.0 576.0 580.0 584.0 588.0 592.0 596.2
t/ns

K12 LVDS ki {E5HIE@1.2Gh/s

— .
“_/ﬁ \ [ \,/ \

B2 g BN B AR 0l £ R B KW
1.2 Gh/sth BEALES DIN, i il & {5 5 ( PRE_ P HI
PRE_N)  dL#i(5 5  LVDS 3K 3l #5 5 i g 1 (5 5
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(LVDS_OUTP 1 LVDS_OUTN) K 224355, MK
AT LU 1.2 V EBUE SV, 1R K S0 L EAR
F 15 mV,LVDS SR8 #8 22 5015 5V, 4218 Ja Bl by +
370 mV F1-375 mVZ[H]; /] F ) Frig it #y LVDS 4K
SIESTE 1.2 Gb/s HUR B DI R 2 LVDS Pp i 45 i
53 BEFEESESRE

SCH R R A T K BE 3 %0 5 T LVDS
UK B 2 A R PR 1 Ao 5 S A 9 O 1 55 5 D MAAS
TR HL B AR | A A RS S8 TG i
=5 AT R, BRI T G K A E
CMOS #H RS I8 T8 K BE AT — 45 0y, REUGX Fl ol
TR B BE HO A 28 5 S B0, e — i L 5 B

350 4 1 i

ST %E . @M LVDS SRS E AR E 5 EoR
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L S L AR T B e AR S AR R s B AR5 B4
(XA R IC e | I I AT BB R AR = 2 25 401 55
B4 B LR T AE S B S E S T, B
S K Mentor 23 B By calibre 56 1iF T. B X% $2 H )
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1) L B P 2% PR cadence /A F] spectre 475 . T H it
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K13 iR A 1.2 Gh/s B 2205 S AR 1A, MR
BRIl LA, 2015 B8R g 23 E 5 58
361.76 mVF1-360.82 mV, B i {22 53 51l 22.94
mV } 13.94 mV, FIEL 3174 19.86 ps, BA B & T
KL
54 AREIX#KAHIXZHFERERTLE

F 2 AR SCHTR N LVDS & 2% 87 & 78

KB AR AR RE ) AR R | D FE M LB H RS B
3 AT IS A SESCHR ) LVDS & 3% #8507
WEER, #2 % C BB, P, B BT
FE, AV, Fon R R E S 18k, AR 2 XTI
SN H AR ST R BT A DR S AR
RS 3 A =B RE TS bR 7 1 F 00 T AH STk )
Wit

K2 AEXEKT LVDS IEHEE 4REXT L

EE DN BREE/(Mb - s71) Cyua/PF P/ mW T um AV, /mV #
AL 1200 12 8.28 0.18 15 i .45
SCHk[ 1] 400 6 23.04 0.15 27 ipEk
SCHR[ 3] 3125 5 48.00 0.18 - 5 B4
k[ 7] 1200 6 23.00 0.35 - HlF= s
SCHR 8] 1 200 6 67.50 0.13 - s 51
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Design of High Speed and Precision and Low-Power LVDS Driver
for CMOS Image Sensor
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1.Xi'an Microelectronic Technology Institute, Xi'an710065, China;
2.School of Microelectronics, Xi dian University, Xi’an710065, China

Abstract; Aiming at the requirement of high speed and precision, low-power and large-capacity load of serial data
interface for aerospace super large array( 15kx15k) CMOS image sensor, a design scheme low voltage differential
signal (LVDS) driver by combining the split-length method with the pre-emphasis technique is proposed. Firstly,
comparing with the general design schemes, the present scheme uses the split-length compensation method to in-
crease effectively the unity-gain bandwidth while keeping the op-amp gain constant. Secondly, the pre-emphasis
technique is used to compensate the LVDS driver for high-frequency components to improve the driving capability of
the capacitive load and high speed signal integrity (SI). The simulation results show that the accuracy of the com-
mon-mode feedback voltage is improved by using the split-length compensation method, and also the common-mode
voltage changes below 15 mV. The pre-emphasis technique is used to enhance the amplitude of the high-frequency
components lost during the high-speed transmission. The quality of the signal eye diagram during high-speed trans-
mission reduces the bit error rate, and both the transmission rate and the driving load capacity are two times more
than the general design (1.2 Gb/s@ 12 pF) , and the quiescent current consumption is only 4.6 mA@ 12 pF. The
present LVDS driver design is implemented in a typical CMOS process of 0.18 pm.

Keywords: split-length; LVDS; pre-emphasis; high speed; high precision; low power
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