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Design and Implementation of Surface Pressure Data Recorder

LI Shi-zhao, WEN Feng,YAO Zong

(Key Laboratory of Instrumentation Science and Dynamic Measurement,Ministry of Education,North University of
China, Taiyuan 030051, China)

Abstract: An FPGA-based multi-channel difference signal data recorder was introduced.The difference signal that the
surface pressure sensor outputs was amplified by the instrumentation amplifier AD623 and then conversed into a dig-
ital signal by ADC. The FPGA as the main controler records the date into FLASH chip. The recorder was devided
into multi sections in order to collect data more times in succession.The recorder was powered by lithium batteries,
low cost and high reliability.
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Fig.1 Structure diagram of the recorder
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Fig.2 Constant current source of driving circuit
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Fig.3 Amplifying circuit with AD623

’

3.5kQ,
+10 mV,

0~5V

+05V,
V~+4.908 V,
(Us-1.5V),

’

10 wF
+9V

AD
AD
AD

ADG706

AD7667

FLASH
1.3 N

( 2s)

TPS7A4901,

8

4kQ,
120 mV£25 mV,,
10 mV~+145 mV,
, 304
-0.304 V~+4.408 V, Vit
+0.196
, AD623
+9V o
0.1 wF
, PCB

PCB o 8
4 o 8 8 1
+0.196 V~+4.908 V

098 V~245V,

o

AD FPGA

260 mV,
o 150 mAP!



~J_C76 S-St a6 845 vee VEC 33V
AGND[ 270F J |: 1_sr- RS9 51 i\ J ﬁfﬁf{
37 143 . l A ., FPeA
5 pE 46 EEEBUFF [I}; ] mﬁﬂ][ ‘1;‘,} 2 Y 7 60 1001 cs2
25 EnR c63  |o3a 38 ¢ 5
T, G g il Y I P
T4 oNpfld = ALPDREF  DAMS 8 }» -
gise AzpE— PO = D25 _ J_
o i oo g0 B - s
ADG708 AVDD [o]AVDD 1y
| T T e e A 6
Tooneiosnefios Tios TZpIDGND  BUSY 5 IPGA Fig.6 Interface circuit of timing signal
AGND [ 41]2 7
ﬁgggﬁ g\“{% 6 ., 14 FPGA FLASH
AVDDES, %E\i(DNDD oo , PCB
100 C°5l T 2lop t)(;NDLTIOﬁIiﬁ
106/16VLAGND T} 04 < o FPGA .
4 8 AD ,
Fig.4 AD conversion circuit with 8 channels FPGA ° ,XILINX
X(C2S30 (VQ100 ).
AGND ENVCC , o
R31 1C49 1C50 1C55 D10
K50 0 - 2.2k '|'47;.LF‘T47p.F'l'47uF IN4148
22k 2.2k (L 1 . 3.1 MBytes., 4
2pATGL D12 3 O X 7 |_[_.=._1103 e MBytes, 16 64 Mbytes o
IN4007 Niss  Foj2 j_;m IM1% J.C54 Y Y
les2 Joso Tpne ol 224%7l '|'106/25V , K9KAGO8UOM,
W [106/25V |103 TPS7A4901 ¢
el T 2 GBytel",
5
Fig.5 Interface circuit of starting signal 2
. 2BATGI (2 21
) , , 8 5 Ksps,
) 1 ©
24V , , 1
FPGA ENVCC Tab.1 Frame structure of sample datas
° BY1 | BY2 | BY3 | BY4 | BY5 | BY6 | BY7 | BY8 idh idm id1 EB 90
’ 8 ’
TPS7A4901 EN S5Ksps, 16
24V, , 5 idh .idm.idl \EB
,R30R31R32 2.2 kQ) 90, o BY1~BY8
o 8 o
, 2.2
6 o ST- ST+ :USB (ONLINE) .
,HCPLO631 1 , (RST) . (REQ) .
, FPGA (ERASE), 2 o USB
. ST- ST+ ,HCPLO631 1 ; “1”
s HCPLO631 s USB N , ‘07 USB .
HCPLO631 , FPGA ° )
N o ( 60 )

m Automation & Instrumentation 2013(1)



i : bl ,2006.
21 , ., PLC 0l
,2008,31(3):128-130.
(3] , . C8051F340  EEG
[J]- ,2008,23(9) :44-47.
[4] oL ,

2011,26(6) :50-53.

( 12 )
2
Tab.2 Logic relation of control signals of the recorder
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