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Design of camera link output encoding based on FPGA
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(1. Changchun Institute of Optics s Fine Mechanics and Physics, Chinese Academy of Science,
Changchun 130033,China; 2. University of Chinese Academy of Sciences, Beijing 100049 ,China)

Abstract: In order to miniaturize and integrate Camera Link camera, an output-encoding function
based on Camera Link interface was designed and implemented. The implementation is divided into
three steps: firstly, mapping image pixel data to the Camera Link PORT; secondly, encoding the
PORT data and synchronous clock signal according to the data coding requirements of DS90CR287; fi-
nally, completing the LVDS output which contains the image data and clock signal through FIFO and
parallel-to-serial conversion module. The BASE model that the pixel clock is 40 MHz was emulated u-
sing ModelSim, at the same time, the FULL model that the pixel clock is 40 MHz was experimented.
The experimental results demonstrate the correctness and feasibility of the Camera Link output enco-
ding scheme. The proposed coding scheme is stable and reliable, it can be used in different modes,
with high flexibility and practicability.
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Fig.1 Diagram of Camera Link output encoding
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Tab.1 Bit assignments for BASE configuration

Port/bit 8-bit x1 Port/bit 8-bit x2 Port/bit 8-bit x3

Port A0 A0 Port BO BoO PortCo Co
Port Al Al Port Bl Bl PortC1 C1
Port A2 A2 Port B2 B2 PortC2 C2
Port A3 A3 Port B3 B3 PortC3 C3
Port A4 A4 Port B4 B4 PortC4 C4
Port A5 A5 Port B5 B5 PortC5 C5
Port A6 A6 Port B6 B6 PortC6 C6
Port A7 A7 Port B7 B7 PortC7 C7

Xt b R B 56 R A VHDL AR 4n R B .

E X

type t_conf_ports is array (0 to 2) of un-
signed (7 downto 0);

type t_cl_ports is array (0 to 2) of t_conf_

ports;

signal cl_ports: t_cl ports ;= (others =>
(others == (others =>>0)));

PORT /7 Bc

cl_ports(0) <C= chan_0( 7 downto 0);

cl_ports(1) <C= chan_1( 7 downto 0);
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cl_ports(2) <= chan_2( 7 downto 0);
HorAr, el _ports 155 % F portA\B\C, chan_
0.chan_1,chan_2 & 8-bit R XEIEE S .
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2 DS90CR287 55w F K
Fig. 2 Timing diagram of DS90CR287 data

2.2 HEESMEALSHNESHRD

=~ 8bit PORT A\B\C #l FVAL,LVAL,
DVAL Ll B Spare [ 5, —E ¥ il T Camera
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FARE B9 VHDL A R B -

TE

type t_cl_bits is array (4 downto 0) of

unsigned(6 downto 0);

signal cl_bits ;  t_cl bits ;= (others =>
(others ==>0));

FE AR 23 -

cl bits(0) <<= ¢l _ports (1) (0) &cl_
ports (0)(5) &cl_ports (0)(4) &.cl_ports (0)
(3) &ecl_ports (0)(2) &cl_ports (0) (1) &.cl
ports (0)(0) ;

cl bits(1) <<= ¢l _ports (2) (1) &cl_
ports (2)(0) &.cl_ports (1)(5) &.cl_ports (1)
(4) &ecl_ports (1)(3) &cl_ports (1)(2) &.cl
ports (1) (1) ;

cl bits(2) <= dval&fvallvall.cl _
ports (2)(5) &.cl_ports (2)(4) &.cl_ports (2)
(€D

&.cl_ports (2)(2) ;

cl bits(3) <<= ‘0’&.cl _ports (2)(7)

&ucl_ports (2)(6) &.cl_ports (1) (7) &.cl_
ports (1) (6) &.cl_ports (0)(7) &.cl_ports (0)
6) ;

ol bits(4) <= “11000117;
Horprocel bits B 1 X 1 48504, cl_bits(D) & %% H
7 dc A — i J& MSB B 5. Cl_bits (4) Ry %K
P [F] 25 i g 5 5 BN 1 A9 TxCLK OUT f%
SRR 2 f i E L B E ol _bits () M (A
“11000117,

% 2 Camera Link Lt 454

Tab. 2 Camera Link bit assignment

TX LVAL FVAL

DVAL  Spare

Port AO Port A1 Port A2 Port A3 Port A4 Port A5

28-bit Pin name  TX24 TX25 TX26 TX23

TX0 TX1 TX2 TX3 TX4 TX6

TX Port A6 Port A7 Port BO Port Bl Port B2 Port B3 Port B4 Port B5 Port B6 Port B7

28-bit Pin name TX27 TX5 TX7 TX8

TX9 TX12 TX13 TX14 TX10 TX11

TX Port CO Port C1 Port C2 Port C3 Port C4 Port C5 Port C6 Port C7

28-bit Pin name  TX15 TX18 TX19 TX20

TX21 TX22 TX16 TX17

2.3 HEE#®
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