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Design and implementation of debugging instrument
with AIRMAX bridge
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Abstract: In order to quickly test the antenna beam alignment and Unicom IP address in installing the
AIRMAX bridge debugging equipment, the bridge receiving signal strength, the signal-to-noise ratio,
and other parameters in real time must be accurately measured. A low cost and simple bridge antenna
instrument was designed using an ENC28]J60 Ethernet controller to set up bridge Telnet connection to
measure these parameters. Additionally, an ATMEGA328 processor was used to carry out informa-
tion extraction and selection. The bridge parameter statuses were shown on an LCD1602 display. Ex-
perimental results show that this system’s start time is less than 1 min, and it extracts and displays
the Bridges RSSI and the NOISE value in every 0.5 s, satisfying the requirements of small, rapid and
accurate debugging.
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Fig. 1 Overall design of the system

ATMEGA328 5l %5 7 (LN 2 e A7 it A
(32 KB 1) Flash,2. 5 KB iy SRAM #1 1 KB fi
EEPROM) , AN 5 S Afi H] & ] 19 S #8 Flash 5§
ROM [EAACHS , A F & /9 1/0 i H LA K& SPI,
USART FFA 5, 3l i B2 (9 5 F al LUl 2 1
W,

HS RAE R AL O ENC28J60 LA 9 42 i
s ENC28J60 LA W 4 i &% & F br #fE 1) SPI
P40, Wil 4 SRR S S s WLk . A
FIFAE/NE R S8 S LR M e

R AR HCR R T RN JE R
AR 00 W (725 O LCD1602 W & Bt 58 [ IR 25
5 B IR W6 8 6 1 =5 52 B ] DLRE IR % A0 B DG
X TR B e

BH SD KA R G EE A4, SD R
) S 2R A X AT 0 g 9 A . SD i R AR S SPT ik
B, 78 SD MARAF 4 808 LI 17 1% Fir 5L
it o SO A% o R e e L (B A% i P AU A % 5 T A
SPI BABAT  HA — S8 14 a2, BUd A%
AR AL PP LR R, 5 T, ARGER
FH SPT B gz,

LA B HCR ] POE $ A, I ERAE b ofE LK
%4 42 iy v, 285 1) NF 2 306 8080 R PR B 3% o 75 7 1 )
A G5 F6) A A 422 4 1) [) B DR IR B A I 28 5 4 (1)
TEH B AE e KPR B b BRI R AS

RGAY R T B R R R R B, AT
T AT G R AR S8 LA e S S R I/
KWR EEHROR ST R, R B s B U o i
g 28 LA 5 BB 7 2 ) TR DR R [ 5 B i
BE AR S HWCGREMRT —75 dB PR KA L T-75
dB I & AR A A8 B A A5 - 3 WA B 100 3 DR T O
AT AR R T RE A B 7E S B S RO AR A 155 L
WRPAH G S WRESH



B
&

R SF AIRMAX Jo2k A R 2k Bl AR e it 5 S8 Bt 821

3 MHREREHRR

3.1 ENC28J60 = & HiNEk

AIRMAX Jo 4k M £ it — A~ LR 9 3 11, A
W AEAR B A BR R RHCR AT ENC28]60 LA
O ) 92 o 24 o 12 4 o RTaE ek SPT 422 11 R AL
4 M R A X AR MGl {5 05 AIRMAX
W A 52 R 3% 32  [A] IF 45 45 POE 43t o J7 28T DAGE i
— A DU R 3 11 S2 3% ATIRMAX IR 2515 2 4R
B A7 st A 4G e

ENC28J60 4& Microchip Technology (& E %
OB FD e G 28 51 RA A 37 DK 45 1 2%
4 TEEE 802. 3 B, N 10 Mb/s DL K W ¥
RS (PHY) S AR D5 18] 42 ] #% (MAC) , 7]
FE b AR B LA R N B 0T S R RS B L B
BUE it $5E 46 52 2 A 09 £ D) L AT LR K Ak i i
i 22 B R AT T g5 N 8 i A SR A ) i
P S, ENC28J60 TAEME N 3.3 V.Y T
BT 5V 24 H CS.SCK 1 ST 5| s w] LA
KZ 5 VHE BRFHITAEBREN S V, £
7TACHCOOD ML P4 25 5, B v L SPI 7 X 5
ENC28J60 B # A% . AIRMAX M i &
PUK R AR T 2% ) RJ-45 46 JE HR901170A 5
ENC28J60 #Hi% .

ENC28]60 H1 47 3 Bl 2 B 9 £7 it % - #25  2F
g AR MZZ sh s Al PHY 54788 . #1917
i B AL 2 s w28 R0 R N LA 0 45 i 4 32 i L 2
F] Y 2 42 1, 5 X S T A7 2% A 4 o 2 1R
7 23 26 27 A7 7 WU Fo 177 32 42 o] 25 W 4 3 e 45 1
DA A 9 28 g 3 DA A IO 42 il £ D 19 2 2% A
WA A% . G P K/NA 8 KB, 43 s i
PR R 3k G vpas ), EE g A SPT 4 1 w]
PAXT 3% R W A7 A 4% 10 25 B R AL AT
e,

ARB L FIRASORE R — % i . 5 R
# 7 Telnet ¥ 5 AT BRI &, L, B 5B 7%
EEXT ENC28]60 9] hf 4k 1% &, %0 4 1k i & T AE &
FALRE 2% ph AR (ORI & 3% . PHY 2F 4% .MAC
TFAEAN R A O 2 A R SR DR,
57 Telnet 4%, % & ENC28J60 fil§ MAC Hdik
IP #b 1k, B VR A A9 MAC, TP Hb bk, 38 5 35 )
EthernetClient: : connect(IPAddress ip, uintl6_t

port) BRI WA g 7 % 2 Hoh B8 ip O AR
IP M1k, port Jy i H %, BRIN Dy 23, Ji F2 W &1 2

s .

B4 E AIENC28J60

I

R XEEE

BB R R X Hokth
58555k

!

WEIPHE 5SMACHIE

14—

#3/ TelnetiE i

BEREERER

B2 A S R % e v I
Flow of debugging devices connected to
the bridge

Fig. 2

3.2 EEMMBN

BRI E . — B AIRMAX W $ il 31 5
il 5 PR PR 2857 SR AR L B i 25 ] ENC28]60 &
% H B2 REME A F B R AFTE ENC28]60
B ZE vh 88 b, 1 T ENC28J60 A AL BEAE 11 . 38
2 A g S BT BOR b . EE &
i BT — T O X B AT R A S AL B
b3 — 5 7 RIS 25 FAF R DL TR — IR 7R
2 s BT E N, ATMEGA328 1] LA 5 25 b, 58
BL— KRR KRR T AT RGBT,
AP B RS E BRI 2 s, BIGE i
2 R0 P AR AR 2 s 1) ROATR R 2% — ORI
KAFE . PR R G E T MBI e Sh &
P APIREAE B R A JE 200 A~F15 BT R AR
BEEESARWAAL, fr LA HAR S AE B E 45
RREBSARZL, HEE—REEIRERS
B SRR 5 585 )y #R J2 AR [R Y L #2 DL TP
Hiuhik A U L DA A AT 0 0 O S5 R Hoh



822 W5 BoR

%30 &

T PR T AR 25 FhBe A B FIR S S8
HRFE RS 8UE B LA \n” M B FF . RS E B
gifinge 1 pioR,

FEXT PR R 26 8 3K i), 32 %2 ] 8] RSSI 5
NOISE ({5 M L) %545 2., % H A5 BRI Bos
SOTHRGE IR, T 2 AT B AT R, RS
ARG E .l TRESAE B RS 8 b D517 $ e
KAFGE L IF B 5 B0 S 800 28 5 58 5 ROF#& A
F . or LL, B 3 o DC i 6 B “rssi” 5
“noise” & AL I 75 15 B 7E 7 44F & b (0 47 & B AT 4%
4 RSSI 5 NOISE f#. PA#EE RSSI Ry, 1 % .
BEE AR 10 AT BB AL E B 48 B & pointerl , i it
706 P UG e G 5 - 4% 4 & 0 B “rssi” g i A
B TWETEEMREEME TR Z AT rss 7l
i B —VCRL Y, R RO A A R, &
A2 T, fBEIN L fgm =", wa L&
FEVERL “rssi=", B J5 i th 8 HH AT fe AL B 09 5 =
B, B —807, S P M /i i) RSST fH .

oiF

=P

1 FMMREEEREN
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Tab. 2 11 control instruction of controller within LCD1602

Fr s 54 RS D7 D6 D5 D4 D3 D2 DI Do
1 IRTAZN 0 0 0 0 0 0 0 0 1
2 JeARIR [l 0 0 0 0 0 0 0 0
3 B AR 0 0 0 0 0 0 1 /D S
4 R I/ e i 0 0 0 0 0 1 D C B
5 R B F 45 7% Nr 0 0 0 0 1 S/C R/L =x *
6 T IhE 0 0 0 1 DL N F * *
7 BT AT R A A A bk 0 0 1 TR R A A7 A b
8 R A7 A 2 0 1 8 7% B A7 A 25 b L
9 AT A7 Tk 0 BF THEER b ik
10 ¥ % CGRAM { DDRAM 1 BH R N
11 M CGRAM & DDRAM i 1 LR A B A

Hiuhik s SR e 2 D7 ME A2 b i EL L BT RS PR
5B R YR Y % & 010000008 (40H ) +
10000000B(80H) ,

P L 13 A ) B AT ) LCD1602 5 A%k
PO R, (D W RS 2 25 Bk 25 4
A 5 A ARG TR R 1) B R 5 A JERR B IR
& TE 4B RRE:; (DO BE R/W R
2o BIIC L OF 5 (30 K Bl ki 4 36 TR B 26 I

B4 A R OR
Fig. 4 Debugging instrument display effect chart

(D% E —> i Ik weoks s 26 A il 38, s
BAE,
4.3 EBTRHER

TR G ]38 1 7 0 P RS A B
W F K £k 35 1 L fifi RSST 3k #1315 2 48 5ok L 58 B
REATAE, LY R RBERWME 4 FiR.

AR SCB T B A 45 2 A R A R A R A T
L ATMEGA328 5./ L ENC28J60 LA A ¥ 2 ]
#5LLJ LCD1602 ¥ ity 2 7R Bf R0 s SRR
M CIBF M, LM T X AIRMAX R REGE
ST AL R 5 R . S IR 5 R R
B, 120 485 e VA ) Bl B /N F 1 min, 55 B8
2 s XF M #F RSST 5 NOISE {8 #2 Bt — % I & 7%
TAERRE | 08 ORI BT, A % Rk o 1 o TR
A DU RSST 2275, 48 5y 50 4% 22 2B iR



824 W5 BoR 530 %

& * X #f:

(1] ¥ EZx% AIRMAX &R % RE AL 5 MM P62 04 % i F RO AL, 2014,
Luo W B. AIRMAX Wireless Network Principle, Technology and Application[M]. Xi'an: Xi'an Electronic and
Science University Press, 2004. (in Chinese)

(2] #M%#% %, %%, kT E XRKEASEF[M] L0 ARHBE &R, 2013.
Stutzman W L, Thiele G A, Zhu S Z. Antenna Theory and Design [ M. Beijing: Posts&.Telecom Press,2013. (in
Chinese)

[3] A& EEZEFHE:ERETEMNZTHAIMI JLat: A RBEHE TR, 2011,
Qin S Y. Satellite Communication Earth Station Antenna Engineering Survey Technology [ M]. Beijing:
Posts&.Telecom press,2011. (in Chinese)

(4] sera, g,k E. % BA LLB MBI LCoS B R M AL RIT S L] &5 2 5,2014,29(2):
202-206.
Fan H Y, Sun Z J. ZHANG J. et al. Design and implementation of L.LCoS microsystem with terrestrial TV receiver
[J]. Chinese Journal of Liquid Crystals and Displays, 2014, 29(2): 202-206. (in Chinese)

(5] Aratpe. & F ENC28J60 &9 M %43k 3+ [ D], KHE: K HHLH A B K 2%, 2013,
Qi S S. Design of the network module based on ENC28]J60 [D]. Tianjin: Tianjin University of Technology and
Education, 2013. (in Chinese)

(6] k. B8 A RAAL. . 22T AM-OLED 370 R # 1 i B A B[], i dh 5 27 .2014,29(2) + 233-237.
Zhuo B, ShiJ S,Tai Y H, etal. Steroscopic display interface circuit design based on AM-OLED [J]. Chinese Jour-
nal of Liquid Crystals and Displays, 2014, 29(2) . 233-237. (in Chinese)

(7] s,k &4, 8 &%, BT ENC28J60 ik A 4% 4% 1A 3t [T . ot A2 &, 2008,14(2) :29-32.
Liu Q, Zhu Z W, Zhou Z G. the Design of the embedded network interface based on ENC28J60[J]. Micro comput-
er information ,2008,14(2) :29-32. (in Chinese)

[8] AR, EF. TCP/IP M % R 5 H A[MI. b5t @ % #0F i, 2006.
Zhao X m, Chen Q Z. TCP/IP Network Theory and Technology[ M]. Beijing: Higher Education press,2006. (in
Chinese)

(9] F &% .0BF, ke, WE LCDI602 BB R HILT]. # F A A &R . 2009(3):21-23.
Yu Z G, Zhang G P, Zhang X B. The application of liquid crystal display LCD1602 module [ J]. Computer Technol-
ogy Application, 2009(3):21-23. (in Chinese)

[10] /&g %.#TF VHDL # LCD1602 #HI[D]. # i Z sk K 4 ,2012.

Tang T L. LCD1602 control based on VHDL [D]. Hubei: Three Gorges University, 2012. (in Chinese)

EER A RAEQ991 ) F B L N £ A, EENFELESEMF LR IIR., E-mail: 297181357@
qq. com
B PEA969—), B WIEE a5 A A, 802 1 4R S0, = 2N 58 (5 TR A 1 58 . E-mail: luoweibing
(@21cn. com



