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Abstract: In order to improve the performance of image transmission system in the photoelectric theodolite

the optical fiber transmission system is established. Aiming at complicated FPGA development in the traditional
CameraLink optical fiber transmission system combining with the CameraLink interface protocols and the seri—
al/deserial technology we design a new base type Cameral.ink optical transmission system using SerDes

chipset MAX9259/MAX9260 instead of the codec chip to realize the mutual conversion of data between the
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Cameralink parallel interface and the photoelectric conversion module serial interface and verify the feasibility
of the system by two experimental schemes. This scheme eliminates the time—division multiplexing and the a—
synchronous FIFO buffer in the traditional scheme reduces the development difficulty and shortens the devel-
opment cycle. The experimental results show that the transmission rate reaches 2. 5 Gb/s which has the char-
acteristics of stable and reliable transmission good transmission image quality high bandwidth and strong an—
ti-electromagnetic interference capability thus meeting the needs of various pixel clock cameras.

Key words: Cameral.ink; optical fiber communication; data image transmission; MAX9259/MAX9260 seriali—
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Fig.2 Block diagram of system hardware

DS90UR241 o

SerDes MAX9259/
MAX9260
SerDes( Serializer / Deserializer)
( P2P) ( TDM)
( )
3 o
DS90CR288 FPGA
1 28
FPGA
FPGA DS90CR287
o FPGA

3

Fig.3  Specific system implementation block

o Cameralink
TLK2711
TLK2711



1020

11

DS90UR241 16 24
FIFO ;
Cameral.ink 30 TTL
FPGA
/ 15
FPGA
/ TLK2711 '
DS90UR241
SerDes MAX9259/MAX9260 "
o (
) ( GMSL)
MAX9259 MAX9260
2.5 Gb/s 24/32
o 32
78 MHz; 24
104 MHz.
/ 32
78 MHz 29
(28 TTL 1
) o
FP-
GA
3.2
DS90CR288
Cameralink 4
LVDS LVDS
TTL
FPGA
Cameralink DS90LV047

CC1.CC2.CC3.CC4, - FPGA
( TTL )
DS90LV047  FPGA TTL
LVDS
DS90LVO019 ( 2
SerTFG . SerTC) LVDS
TTL
3.3
14
10G / N
N / < 64B/66B - WIS.8B/10B
" 300pin. Xenpak .
Xpak X2  XFP o
N XFP
1 310 nm
1 550 nm
4
18
Verilog HDL
320 pixelx256 pixel 40

MHZ 100 Hz

14



6 : MAX9259/MAX9260  Cameralink 1021
FPGA o Cameralink 0
FVAL.LVAL.DVAL 2x8 bit 100 Hz
14 bit 0 1 024 pixelx1 024 pixel
Base
64, 4 o 6 .
(
) 5 0
6 MC1362

4
Fig.4 Gradient bar graph for data synthesis acquisition

card

5
Fig.5 Pixel values preview of gradient bar for data syn—

thesis acquisition card

MC1362(

80 MHz) MIKROTRON

Fig.6  Picture of MC1362 camera transmitted through

optical fiber

o SerDes
MAX9259/MAX9260
FPGA
5
/
Base Cameral.ink
SerDes MAX9259/
MAX9260
( TLK2711 DS90UR241
) ] ~
FIFO
2.5 Gb/s( 78 MHz) »



1022

11

10

11

12

13

14

M . : 1991.
CHEN T B XIA L ZH. The Digital Image Processing M . Beijing: People’s Posts and Telecommunications Press 1991.
(in Chinese)
0V9712 J. 2015 30( 6) : 965971.
ZHANG BL LID WANG ] Y et al.. Exploring the program of video coding based on the OV9712 SER/DER ] . Chinese
Journal of Liquid Crystals and Displays 2015 30( 6) : 965-971.( in Chinese)
M . : 2004.
ZHANG Y F TAN X JIANG H J. Optical-fiber Communication System Principle and Experiment Tutorial M . Beijing: E—-
lectronic Industry Press 2004.( in Chinese)
.Base  Camera Link J . 2010 26( 12) : 5.

ZHANG Y WU Y H YIN Y M. The high-speed base camera link video signals fiber transmission system design J . Mic—
ricomputer Information 2010 26( 12) : 5-7.( in Chinese)

Cameralink J . 2011 28(3):
149-152.
WANG M H CHEN T WU X X. High frame rate digital image acquisition and display system based on camera link inter—
face J . Micro Electronics and Computer 2011 28( 3) : 149-152.( in Chinese)

CameraLink J . : 2013 43(3):
309-312.
HUANG D T LIU X CH WU ZH Y. Design of high—speed image acquisition and processing system based on cameralink
J . Journal of Jilin University: Engineering and Technolog Edition 2013 43( 3) : 309-312.( in Chinese)
FPGA J. 2011 4(3) :277282.

GUANM Q LI'Y HUANG M et al.. Infrared image simulation injection system based on FPGA ] . Chinese Otics 2011
4( 3) : 277282.( in Chinese)

CameralLink D . : 2008.
LIU J Y. Research on High—speed Cameralink Interface D . Harbin: Harbin Engineering University 2008.( in Chinese)
.CameraLink Full ~ HD-SDI J. 2016 31(4):421-

428.
LIANG G L HE D L ZHANG L et al.. HD-SDI transmission and display system from cameralink full interface data J .
Chinese Journal of Liquid Crystals and Displays 2016 31( 4) : 421-428.( in Chinese)
FPGA  Cameralink  HD-SDI J . 2014 29( 6) : 1065-

1070.

CHEN D CH ZHU M HAO ZH CH et al.. Cameralink to HD-SDI interface converting system using FPGA ] . Chinese

Journal of Liquid Crystals and Displays 2014 29( 6) : 1065-1070.( in Chinese)

CCD J. 2009 17(3) : 669-675.
ZHANG D XU SH Y. High—speed CCD image data fiber transmission system J . Opt. Pecision Eng. 2009 17( 3) : 669—
675.( in Chinese)
J. 2011 19(9) : 2228-2235.
SUN K L. ZHOU W CH WU Q ZH. Realization of high—speed real-time optical fiber image transmission system J . Opt.
Pecision Eng. 2011 19(9) : 2228-2235.( in Chinese)
J. 2010( 2) : 51-53.
LIZ YAOY CUIM et al.. Infrared video data acquisition system based on fiber channel ] . Instrument Technique and
Sensor 2010( 2) : 51-53.( in Chinese)
Cameralink J . 2010 34( 10) : 54-56.



MAX9259/MAX9260  Cameralink 1023

15

16

17

18

QIAN Y Q. Fiber optical transmission of Cameralink high—speed video based on TDM J . Optical Commuunication Tech—
nology 2010 34( 10) : 54-56.( in Chinese)

Maxim Integrated Products. Gigabit Multimedia Serial Link with Spread Spectrum and Full-Duplex Control Channel EB/
OL . 2016-03-16 .http: //www.maxim—ic.com.

HECHT J. M . : 2004.
HECHT J. Fiber Optics M . Beijing: People’s Post and Telecommunications Press 2004.( in Chinese)
WILLIAMS L. ROUSSELLE S.10 Gbps XFP J. 2003( 9) : 62-68.

WILLIAMS L. ROUSSELLE S. Circuit board design of 10 Gbps XFP optical module J . Technical Feature 2003( 9) : 62—
68.( in Chinese)

.Cameralink FPGA J . 2008( 7) : 59-61.
WANG X Y ZHANG H X SUN Y SH. Design of numeral picture signal source based on Camera Link standard and FP-
GA ] . International Elements 2008( 7) : 59-61.( in Chinese)

( 1991—) (1965—)
2014 1989

o E-mail: waneyang@ 163.com N
o E-mail:

13756689907@ 163.com



