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Fig. 1 Principium of N-Well Pixel
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Fig. 2 Circuit system of camera

FABIL 2R G0 T4 by 7 e 22 )22 o B AN 5 T 350 47 2
1977 M, — B E CMOS & &84 5 — Bl s
FPGA. &G fit 5 5 P S H B . FPGA
e Actel A Al APA-300. ‘% H FALSH T.2;
il . HA DIREAG 5 E m AE S R SR T IZ
FIH o T i AR S T E A BOR SR

. K FPGA (19 1/O J 345 1932 45 v 7 [R5 0L
B ER E RN, B ARGl i AT R E P
L2 E 1 STuNy S w1 NS TS S A= N 71 7 N (1R S R
A% i o 7E 28 G0 % 8 o ] LVDS H S 5% s F s
W BUR MG T 5 40 0 IR E 22 00 5 5 A7 G 4. o 1 ok
G 8 L AH 7] Al 9 28 R 77 Ok 1) R I, LUPA-4000 385 Jy
PR B AN RIS S A 810 K i s 0 2 A e A
SRS LDO ik d L I A B 22 (8] 4B R BT B &
TEVE RS, Y R G 2 B TR, S5 m B R Y 2
PR EE T IR FRAE R G h A B IR M50 . Y
Pt A AR TR B AT e R — R A S
R AT B F E AT . R R G E R T
1E.
3 EmERFIZIT

FT FPGA W RGEREIT 40 = KB 50 |
38 {5 RS B By ] 77 A ASE B R RS A e B . S
A Hp Ll AE B T R AL AT A R X I
) g s ) AT 0 T IR Bl A AR R TR 7 AR
SPI Fie & , UG AL AR R A 40 BOHe e 78 1 o A5 4
Tl N . R0 7 4 M ROk IR AT B e 4 o AR AT B
A R E S AR R S5 3T A%, & Dz
[F] B LG AR AL 3.

Driving signals

UART generation
,_AVData detecting SPI data —-P{SPI data transferring|
and receiving CMOS
] Integration timer| || Pixels integration $enso
Flag bits Synchronization ™ signals generation dfi'\]/inrg
defection | /7o de selection | ]| 'moagel data readout | | signals
Control J\ Other confrol signals generation
information_|/ information |, Other control signals
generation Detection generation
£
State State
{{| information ¢— information
transferring caching
Pixel clock and Parallel
o< Image data aralle
synchronization ¢ fo%mat ﬂ_ image
Lower-computer |41 signals conversion N7 data
data acquisiton  NriGera) image datafe

M3 W rEEREME XA
Fig. 3 Driving program module and the relationship

between them

3.1 BT BOBEER

CMOS & g 14 Bir A 2 1 5 B A7 R 53 40 o
AL 3 e il £ 2 A0 45 B3 I (8] 384 L [R] 25 07
UM SPT 23 77 4 FL B A5 8. 2k e 4 7 s U0 e A
LA AL P 2. 2 & 0 4R C(UART) 19 208 A%
AR 1 LR IR 0L 8 7 KAy » 2 A 45 1k 7 A s X
PR AR BEE N 9 600 bps. WERIRBEAR 1 7154
P 3 LSRR AL, AR BB A 4R (5 2. )5 5
S B AL X 1 2R B P 4 S R O B



12 39 XUBW 2% K CMOS APS MHHLAR S8 B2 3237

] SPT %4l S5 5 (5 B B se B 17 5 Mk
R BT DA I S 5 i A5 L 0 AR U S R £
AT R VO S SR JE B AT B o i AT R B
ERAE LR O B A RS R IRAFTE & B 1 A7 A
Hh, S5 RE UK Bl I AR A A R S b
3.2 CMOS IR g Bt Fr 7= A R R
LUPA-4000 By%K sl 2 7 045 4 #F 45 : SPI 5 &
Kk BRI P AE 5 A B 1 A L S
A R B PR S AE S 107 A2 2 LUPA-4000
B4 JT A AR [ ERF o e, B A% SRR T A BHE RS R
AL T A WK sh B Al S . B R iE A TAEAR
AR T B HE AR BUE RS Y R G
S5 o S B 7R A T B IR Bh B R B A2 AT 2 AR R
FLAEAT IR, 52 IR A sk (] AR 48, 7] 25 O X D) e 46 Ty

> N
[

LUPA-4000 {fi Fi T —4~ 32 i K-y SPI %5 17 4%
ofe Xt H TAERE AT 0 46 Ak . AL 45 028 HF 5 b ik L
o i 7 1) 25 2 ER T3 AIY SPT %030 4 i 8 ok
FPGA W8I — A F A7 2% I » e A & 2% s Al
REf5 5 - B 0t 32 17 H s B AT i i A B CMOS & J&
7% SPL 274728 » SC B H 500 B AL i

18 Z W B A e B o I AT TR, s dhl
1% Z B IR sh A e a1 4.

Mem_HI- —
Precharge |
Variable integration time ~ ————|
Sample £ B
Reset —

B4 BHEERLETHES T

Fig.4 Timing of signals which control pixel integration
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Fig. 6 Waveform of signal which control pixel integration
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Fig. 8 Image captured by camera
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Design of a Lagre Area Array CMOS APS Camera System

LIU Xin-ming"?,LIU Wen',LIU Zhao-hui'
(1 Xi'an Institute of Optics and Precision Mechanics ,Chinese Academy of Sciences,Xi'an 710119 ,China)
(2 Graduate University of Chinese Academy of Sciences,Beijing 100049, China)

Abstract: A camera system is designed based on the large area array CMOS APS image sensor LUPA-4000.
Through analyzing the timing of LUPA-4000, the incorporate program comprised CMOS image sensor
driving, communication and data format conversion is described with VHDL. Each program module is
specified. FPGA (field programmable gate array) is chosen as the driving signals’ hardware carrier. The
circuit system is designed. Driving signals of CMOS image sensor is tested after program loading. Pixel
integration control signals’ waveforms are given. The whole system runs steadily and reliably. Its
communication with computer is exact and its data transfer with lower computer is accurate. Image with
high quality is taken after installing optical system.
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