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High-speed PCB Signal Test Method Based on Virtual Instrument

HUANG Yang-fan, GAN Ping, LIU Xiao
(College of Communication Engineering, Chongqing University, Chongqing 400030)

Abstract Aiming at the problems which high-speed signal test of PCB is facing, this paper introduces the test ways of high-speed signal of PCB
based on virtual instrument, and makes use of the combination of the digital technique of virtual instruments and computer soft analysis technique. It
can provide perfect test ways and technique means for high-speed signal test of PCB and the validation of logic function in the process of design. It
can provide reasonable and beneficial reference to improve the design of high-speed PCB that can upgrade signal quality.

Key words high-speed PCB; virtual instrument; LabVIEW; signal quality

1 Sampling, RIS) 5
2.2
[3]
50 MHz
e pCB)
FPGA, DSP CPU
/0
EDA NI
PCB NI LabVIEW
32 MB, 256 MB 512 MB
PCB NI (NI spectral
measurements toolkit) NI LabVIEW
3D
PCB 3 PCB
3.1
2.1
NI 50 Mbs QPSK 4
PCI-5124 Bl 2 150 MHz 100 MHz
75 dBc  SFDR(Spurious-Free 1 1 FPGA 2
Dynamic Range) NI D/A FPGA ALTERA EP1C12
(Synchronization and Memory Core, SMC) D/A AD AD9764M!
512 MB
SMC
(1964 )
PCB
50 Q 1 MQ
4 GS/s (Random Interleaved 2008-03-10 E-mail hyf@ccee.cqu.edu.cn

—274—



50 Mbls ! \
) DACO764
LARGA 100 MHz
EPICI2
50 Mbs
DACO764
Q
1 50 Mb/s QPSK
50 Mb/s 50 MHz 1 Q
100 MHz AD9764
100 MHz EP1CI12 1/0
AD9764 AD9764
3.2 PCB
PCB 50 MHz
PCB
1

(reflected signals)

(delay & timing errors)

(false switching)

(induced noise or crosstalk)

I/0

PC

o

(overshoot & undershoot)

(EMI radiation)
PCB
PCB EPICI2
AD9764 D/A
PCI-5124

50 Mb/s 50 MHz
100 MHz

2

1

JC

NI PCI-5124 |

1T

LabVIEW
LabVIEW

PC

(3]

@)
PCB

)

4.2

M

Av

0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.80
tms
(a) QPSK
5 = -
Zo0
-5 . i i i i |
040 045 Q50 055 Q60 Q65 Q70 a75 0.80
t/ms
(b)
s
zo
-50,40 045 Q50 Q55 060 0.65 Q70 075 0.80
t/ms
(c)
3
(2)
PCI-5124 I Q
I Q
(3) (2)
1 50 Mb/s
50 MHz 50 Mb/s
50 MHz FPGA
/0
/0
50 MHz
I Q
100 MHz
PCB PCB

—275—



PCB

“) I 5
1 PCB
ABAVaaAVAVY VLY
4 5 PCB |
5
PCB
PCB
PCB
4
(©)
FPGA D/A
12 PCB [1] Johnson H, Graham M. [M]. ,
s : ,2004.
PCB [2] National Instruments Inc.. NI 5124 [Z]. 2004.
[3] . [M].
,2002.
[4] Analog Devices Inc.. AD9764 [Z]. 1999.
[5] . PCB [9].
LabVIEW!! , 2005, 10(6): 112-116.
PCB [6] . LabVIEW 3.
PCB , 1996, (3): 45.
273
1 min 7200 e S
OMNet++ 5 SRS MM AN RASY
b ot £ —— [——
Ve ww i ] [
SSN tic[1] .
9 ~10
[17 0:0:8.98906250: Time Center ClusterID Total Num
[1] 0:0:8.98906250: 0900-1000  127.0 0 278
[1] 0:0:8.98906250: 0900-1000  112.0 1 116 : S et P d
[1] 0:0:8.98906250: 0900-1000  44.0 2 326 : ’ i -
k=3 3 0.1 2 5
A [ | e N L]
P e
tictocl
Atic[14]
tic[15] »
‘ \ tc[13) [1] R s .
LB S
f D e oo ). 2003, 14(10): 1717-1727.
/'.?c‘m7-lm_ﬂc[5] / [2] TinyOS Homepage[EB/OLY]. (2007-12-03). http://www.tinyos.net.
tic] . .
s [3] Perkins C, Royer E B, Das S. Adhoc On-demand Distance Vector
‘icﬁa—']’ﬁm.lh -/—.._, / y
i tic[9] ticf8] (AODV) Routing[S]. RFC3561, 2003.
el [4] OMNet++ Homepage[EB/OL]. (2007-10-19). http://www.omnetpp.
4 org.

—276—



