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The Design of OBU with High Reliability and Stability

PENG Zhikuan, DUAN Qizhi, XIAO Chunlai, PEI Shibing, XIN Wei, ZHANG Jingxiu
(Beijing Watch Data System Co , Ltd , Beijing 100015, China)

Abstract: The OBU quality indexes in specification were analyzed, a reliable solution to OBU based on integrated
circuit was provided. The design method of OBU’ s narrowband signal receiving, two—channel adaptive receiving,
stability technology of carrying wave, antenna designing and the sensitiveness designing as well as OBU’ s power
consumption were presented.The design and test prove that the OBU product based on the presented scheme
possesses the advantages in the respects of consistency, stability and reliability, etc. which represents the OBU’ s’

mainstream.
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1.1 OBU
? ’ OBU
2 2 2
2 2
OBU 1
2 2
2 2
1
Tah 1 The original indexes of a certain batch of trial products
eir pl/ / /GHz / / dBm
dBm GHz 5. 774 5.806 11. 58 17.37 MHz
81 66 578998 -549 - 546 - 3.8 —-44.7 2.85 0. 704 - 40 - 55
82 68 578999 - 556 -561 - 348 - 45.5 2.92 0. 695 - 40 - 52
83 75 578998 -560 - 572 - 357 - 45.5 2.94 0.713 - 41 - 58
84 67 578998 - 556 -540 -36.6 -49.0 2.89 0.718 - 40 - 53
85 64 578999 - 548 -540 -36.0 -45.0 2.97 0.72 - 40 - 52
86 63 578999 - 543 - 546 -36.7 - 46.2 3.05 0.739 - 41 - 54
87 72 578999 -540 - 545 - 341 -45.0 2.81 0. 6% - 40 - 54
8 69 578998 - 553 - 543 - 346 -45.6 2.88 0. 676 - 40 - 54
89 65 578998 -549 - 542 - 344 -44.6 2.96 0.672 - 41 - 59
2D 67 578999 - 555 - 551 - 33.7 -44.5 2.89 0. 682 - 40 - 54
s 3 OBU
Tab 3 The tested indexes of a certain batch of
2 2
OBU trial products
o
> Lrop/ /
2 N OMEP /GHz
1 dBm MHz / dBm / dBm
2
, e.ir p 7 dBm 14 12.3 5789 2. 8 Q752 - 45 - 63
15 12. 7 5789 2.9 Q 726 -4 - 6l
’ - 60 dBm
16 12. 8 5789 2. 90 Q 26 - 43 - 64
1.2 OBU 17 28 5789 28 0 729 -4 -6
18 12. 1 5789 2.8 Q 750 - 4 - 66
; OBU 1 dBm, OBU
OBU 1.3 OBU
2 3 , OBU
2 OBU
Tab 2 The original indexes of a certain batch of OBU vVCO
OBU trial products , ,
NO eir p/ /CHe / B OBU
dBm MHz / dBm / dBm TCXO s OBU
14 12. 5 57899 2. %8 Q0 733 - 4 - 63 s
15 13. 2 57899 2. 8 Q714 - 4 - & o
OBU -40~85 C
16 13. 0 57899 292 Q 723 - 43 - 64
7 B5 5799 28  0B4 -4 -6 . 5.8 GHz
18 12. 7 57899 2.89 Q759 - 4 - 65 4 5
2 3 , , 4 5 , OBU

, D elLTp 1 dBm,
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4 579 GHz
Tab 4 The tested data of 579 GHz CW frequency m&;m o
! i —
/C /Hz / ppm itk Btk RNR
- 40 5790 007 100 T e e
25 579 001 153 <*1.2 i
85 5790 003 250 | FETF4R R ¥
5 58 GH g B IR VST S A
Tab 5 The tested data of 5. 80 GHz CW frequency LMk | ; ,
/C /Hz / ppm : A . '
v v 3
40 579 998 Q07 T o
- 30 579 997 060 Gfis Yo B fe- B e PSAM}Z’» e
-20 579 997 700 P FRB%) B
~ 10 5799 999 (20
0 579 998 Q07 1 OBU
5 579 999 770 .
s 5799 999 000 <405 Fg 1 Block diagram of OBU
25 5799 998 280 ,
35 579 999 (20 2 2 OBU
45 5799 999 440
s S 800 000 440 ETC , RSU OBU 5.8 G Hz
65 5 800 000 295
75 5 800 000 195 i
85 5 800 000 255 ORU
2 OBU
1 OBU OB:U ’ ’ ’
OBU
IC PCB
OBU
21 OBU ’
OBU , ’ ’
OBU RSU ,
’ 2 dB
5 dB OBU )
5.8 GHz , ORU ’ ’
2 / 2
22.1
| 2
' 2 L
’ 2
, OBU ’ ’
1
OBU MCU ; ’ P
FPGA ; ; ’
) H
7.03 2
ESAM ; ( 0o sg= 2sin” 1[3k2L2 k2h2] , (1)
) OBU + RO
1
, ( 10uA), o 1 2
’ Qo si= 2sin 2t how (2)



120

26

Fig 2 Configuration of rectangular microstrip antenna
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Fig 4 Antenna directivity
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Tab 6 Frequency bandwidth of antenna at different temperatures

PCB
0.1 mm
50 MHz
-40 C (25 ©)
6
80 C,
6

)

&TC

~ 40
+70 MHz

23

RSU

/C / GHz / GHz
- 40 5.8 5.58~6. 05
25 5. 80 5.55~6. 4
80 5. 73 5.49~ 5. 97
PCB s
120 MHz
5.6~ 6.0 GHz
0.3 dB 5 )
IC )
o
8.00
[ X>=5.60 X;5=6.00
60T y-s23 Y,=5.56

dB
\
o

L
L X,=5.80
- Y,=5.48
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Fig 5 Antenna gain at different frequences
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Fig 6 Ideal area of antenna transmission (unit: m)
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Fig 7 Influence of antenna sidelobe on
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, OBU
ASK — 60 dBm . 26.2 OBU
2.2 s OBU 2 OBU
5 dB ,
OBU OBU .
R R I =10HA
OBU - 50~ - 60 dBm s OBU 5 /
1~ 3 OBU Pi= 10% 107 °x 365x 24 x 5= 438 mAh;
OBU / : 438/
, OBU 2 400< 20%
Ir'sC 26.3
26 OBU OBU, s
OBU , , OBU (
, ( 10%),  OBU
180 mA), OBU 27 OBU
) OBU OBU
26.1 OBU OBU ’ )
, mAH OBU : 160 ms
. OBU ,
. OBU .
’ 3
2 OBU ,
s OBU OBU
160 ms; , , OBU ,
: . OBU ., OBU
2
, OBU OBU
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