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Design of High-speed Infrared Image
Data Acquisition System

LI Gen-yan, WANG Qian, ZHOU Hong-yang

(Department of Aviation Ammunition, Air Force Logistics College, Xuzhou 221000, China)

Abstract: In an air-to-air missile, the amount of the data to be processed by the infrared imaging

system is too large for real-time processing. To address this problem, a high-speed infrared image data

acquisition system based on RapidIO and PCI-Express is presented. The design of a key modular image

acquisition card which uses the XMC base plate and XMC interface board of a high-speed serial bus as

its frame structure is discussed emphatically. The system not only has a dual channel data acquisition

function, but also has a dual channel data broadcast function. Each channel has a data acquisition rate

up to 1.2 Gbps and a code rate in the range 0 M to 400 M. The system can implement the real-time

acquisition and display of high frame rate infrared images.
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1 RapidIO a PCI-Express bO
96 PCI-Express E?I39KFG�9K

FG H6JL�(�0 ×1"×2"×4"×8"

×12"×16 * ×326DA>��4DAKI3M

L�

M 1*���FG5N %�)?51�

c 1 PCI-E defg [1]

IJKO ×1 ×2 ×4 ×8 ×12 ×16 ×32

NPK 0.5 1 2 4 6 8 16

QO RapidIO PQR)SL"RS�C�

M�#ÆEE�'8 ×1 � ×4 N�O+�H�

O+'8P��hQ�� 1.25GHz " 2.5GHz �

3.125GHz �H�O+�TT?5RM 2 �

UM 1 �M 2 (�SVT*�� PCI-

Express " RapidIO �U %�VW?5=U$

%0�VW)*�#���

c 2 RapidIO defg [2]

Clock 1-bit Wide 4-bit Wide

Sustained 32 Sustained 256 Sustained 32 Sustained 256
Rate PEAK byte Op byte Op PEAK byte Op byte Op

1.25GHz 2Gb 1Gb 1.8Gb 8Gb 4Gb 7.2Gb

2.5GHz 4Gb 2Gb 3.6Gb 16Gb 8Gb 14.4Gb

3.125GHz 5Gb 2.5Gb 4.5Gb 20Gb 10Gb 18Gb

2 PijkbO
�:�� XMC XS +XMC )WS�@F

 %1"�#Æ���XMC XS��XY�3

Y� XMCZ PCI-ERX� [3] �! 13 Innovative

IntegrationZ[�RX�[Y�XMC )WS��

\5N XMCGH�.3IÆZ PCI-E� RapidIO

GH�>]>�03Y� VITA GH�l��M

�^� XMC )WS (! 2) _ XMC XS��

XMC )WSM, RapidIO PQFDA(�S�

O#ÆEE�\3 XMC )WSFDJ��#Æ

EEMD�478�O�Z
#Æ1CDA(

�! [4] �9(�]^#Æ1CDA(�Sh3

XMC XS�$_�`SX �_�[S��9

(� %�_�`���\�]^�a#Æ1

"���1" I/O Æ?556�_!_0O`

^"M�^-b5�

c 1 XMC ab

c 2 XMC abb
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3 PijkQm
3.1 XMC nopq

XMCXSc� ×8� XMC-PCIERX��]

�XY�*d� Innovative Integration Z[[R

X��XMC XSF XMC)WS_ 9d�]>

X)\3DJ�F FPGA � PCI-E MD [5] �

3.2 XMC rsopq
XMC )WSDeDA(�O`" FPGA O

`"DDR2O`"DDS !eO`�cf-gfO

`�gFh!,! 1∼ ! 3 hi [6] �

c 3 XMC abb�ijdkc

DA(�O`Dec/ZB"el2�e

j"QfZB�fQZB-gfO`�

FPGAO`��U$Nk�m3Y� Xilinx

Virtex5��;SL?096 PCI-Egg� 8>

RocketIO )W�(\3 ×8 PCI-E � ×4 RapidIO

PQ [3] ��:`�:#ÆEE�76 [7] �

DDR2 O`S��3�NL 2Gbit DDR2 S

L�+hF FPGA32 l�#l5TT�DDR2 (

�h 667 MHz �F FPGA �<EÆ�N#3

1.3 GB � DDR2 �ijZ
�<EÆ�`U:

`�:78�
DDS !eO`�no
��: FPGA �

RocketIOkp!e78 100 MHz�!e�FPGA

lh DDRII SDRAM 78 200 MHz !e��m

1"78 10∼400 MHz ?n(ej!e� DDRII

SDRAM78� 200 MHz!eU FPGAqH DCM

>	h� 100 MHz !emQ[r� 10∼400 MHz

?n(ej!e��9L DDSSL %�&	�

S�n+h096	eTB)W�96 40 MHz

so�(ht�c� [8] �

)WS�;o2�3�pMLTB� NECL

DA�,elq!�1"el2�ejp�O

c/ZB"QfZB�33 TTLDA��pKT

B7 FPGA	r�, DDR2 ij"1"+(�

p�M,)Wu� PCI-EPQv1"TT7�l

���O !1"wx��m1"!� DDS q

"78[r$s�!eejel2��> FPGA

T*�fO1"�OfQZB�\31"�r�

`��;Syn'8u�	er�1"�

3.3 XMC rspq

VITA42 GHs0� XMC )W�st�

VITA42.2(RapidIOPQ)� VITA42.3(PCI-EPQ)

st� PCI-E"RapidIOTTPQ�Sy� XMC

)WÆZ PCI-E � RapidIO TTPQ�Sy�

XMC P15 )_ftO ×8 PCI-E PQ� ×4 Ra-

pidIO PQ�Sy� XMC P16 )_f>	u0

v1C IO �. 38 6��:`u0v)*�78
[9,10] �

3.4 tuvwxyz{pq

Syc� LX30T FPGASL�;SL�3�

PCI-EPQw�x�u (PHY)"1"F)u (DLL)

�TTu (TL)�_!In %� PCI-ExpressC�

�`�Xy�zgF,! 4 hi�Dv!e�w

l)W"Xy�z{)W"cfx�)W"�y

)W�TTu)W�
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