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Implementation of Low Power Exterior TPMS
with Air Injection Capability
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ABSTRACT

If you want to install a TPMS in a vehicle sold before the TPMS mandatory installation, an external one is
preferred. Commercial exterior TPMS requires improvement of air injection and power saving technology. In this
paper, a new external TPMS is designed to operate with low power and air injection capability while mounted.
The mechanical structure is designed so that air can be penetrated to the lower end by installing an air injection
unit on the sensor node top. For low power operation, the frame is divided into three types of management data
frame, general data frame and warning data frame, and the frame length is minimized. The normal data frame is
transmitted in a slow cycle and the warning data frame is transmitted in a fast cycle. The implemented product
operates with a period of 30 seconds for the normal frame and a period of 3 seconds for the warning frame. It

is designed to operate for over 5 years with a 220mA coin battery.

.M B HAANA| o= AR R Eolo] sPdAlALE <
sl dm PHlE T ola melelue] mal
TPMS= Elo]o] F713f0] ol Z1& 3H]8}e] ofek!l 2wkE lo]ojgt 7]E - leloel ZbE ot

# o] = AdHiEtal Adas ] (FHINE ¢ 2016-2820) Alell fJste] A= AS

First Author : Chonnam National University, Department of Electronics and Computer Engineering, abc0202k @nate.com, SHJ3]<]
Corresponding  Author : Chonnam National University, Department of Electronics and Computer Engineering, djinkim@
chonnam.ac.kr, 41341

Korean Broadcasting System, yimski0@naver.com, 3|1

= E 1 201903-030-D-RN, Received March 25, 2019; Revised June 3, 2019; Accepted September 25, 2019

*

136

www.dbpia.co.kr



A AAE A=
VM FREhs v efolol R AA] 73 F4l e
ooz} =7} 7] Ao elele] I ARE A
Aol A FeFAY =i 2AE XS ool o)
Hel7kA] vl 5= gl Alv]se] A2 AR Elo)
o5 Wy, ~vlE elo]oe] SA7]%4] TPMSE
4 7Ne] elolo] & uell Az oH - 2maAl 2
E, TAFA, 2546l AX= TPMS RUERA
A2 A= otk Al A we} 23T mE
efo]olo] g 1 2w Agle] A= o] Ar|ghoR
AsEeh [1FAF 33 vaF el Ao
A9} 7L obgte] E2]A slod, elelolrt =) 9
3 Aol Awisly] Aol mlg] osls S g
‘:]_.[3-5]

2013 WAH-E= TPMS 2] o) -4ate] WA s}z o
2013 d o|F FA1H AsA ks WA TPMS7| AA|
=lo] Zu=|a olvk WAs TPMSE Elolole] 37]
TYT el Tkl Adx|Ele] HelsA
7T & 5 A v s e ] £9F S
o2 wAsle} & 79 A& el o= s} sh=
TS 7L giek 2013 1 o]x1 9] ARkl AA|Sh=
AF3-A|ZH(after market)-8 TPMS+: ARE2[7F =47
HAZE 7hsstal AxuzE mE ol Ag oAy
o] F& = glrk.

TPMS AlM-=e} Rueejalx|ele] FAl Al
e SA19) ofke BAle] gtk o

1 oAne] 919 Aske ATshs 7]

P

)
oo

@ ¢
o
i)

Ak
»
N
Rkl o

olefe] AA} Al o -5 R &3 ik Ry
dlole]e] 79 AHEFS & 5 glo] AlgAde] o
w3 AR} sy vlE eolo] Ale] 2elo] 7}
Sk ohh mulla wke e APde] BAleE
st=slol7t FEofof sh . 7hA o] nixkAl= A
o] Slck. TPMS®] 7% Efolofe] AJuls 4 & w=

A ol A Fr R e Zlo] 4 o
Fol7] witel ¥ SAle 2% vl T3] vhs
shet. AdA] whak FAle] dleTe] ego] =] 4
THsk= Aol 7hedte] - ofzke] 277t 9l
Pl AL HA] s 29 5 glo] o4
TPMS+= & SAle wol ARS3lt.
715l Ak #4d TPMS+ wiiEl=]7}
717 Atell fiAlshe ol w719l e
ST T e A} Eojefe] )Tl A
e eelelAgra el gt A 8]
8] 53l 3718 Fish] flalx] TPMSE 2As)of
sh= FEoIH, & 5ol abede] TReh meke )

Adle] FAREE Fol BHE AL 9l 9

% o,
o
e ogt

71Fe4E slok he WA Zge] Sleh w5
A% AHgeHE TPMS®] Hlole] Zeqle shbe 2o

o] Hw Al tolr] shte] UA7 F7|= dloE
ZHE Al shte] TR dloleE A
ol S5l A e ARt A" 4= 9l
=5 kg 5|2 glo|elE Ao} gl wikE 5]
2 AT A5 Y 29)7) dolAA =k TPMSel
Al elolo]e] qrEe) 2% AME 5 Wl 7
ZRA7E Qe qFE Al of 2 A ARS-sle] 214
SAshe WA SAlx o} nlo]H o] AlAE o]
gt ZbgEAshe whalo] oo HaEdl (9
M= AHEA WS Bl AME ARSI
ol wEle] Amr) Fvks S A-Yck 2=t
Al e} A E A o]83lo] Elo]o] AR E
253l Zlo] Ag® HellA] ol 9737wt
A Al AAAAE ARgShaL giek v, v
Hey 2nE &d F ode AAY AArE 88t

el AARE o1 TPMS+ v 54
< 7HaL slek 3R e TPMS®] 371 T34
2k AR 78 YUY 5 UES
A Acdel F7|15dn-5 Egs=s AR
v} ] AlM=e] Alk3] 2 PCB vPg H-ol vt
A e S wEe] I 71 A 3%
B3 AARIITE B Aot AAH e R A
2F ARl $17] ARl AIEl] R g olEE A
Azl $17] AejollM= A2} ] Skl
AT $ QEF 4 Zoll Y wlE 7|2 doleE
Agstan, A Aeelde AAY 99s $1ske] 5
A Zof A =71 7|2 dloleE A53ich Al
A S 918le] dlole] =Hsle] ZHeolE FA
AAEIE A 555 9% 72 H|EL] Ie=
%, AL A2l 32~48 B E2] alul vlo]e] =3,
271 2eie] 56 v EL] 7 dloe] ZH|]le] A7|A]
He ZHlog el AAEIc

H =rollAe 919 AR AL 2= TPMSS
Aol RUE]RAA| 2] Sfesole} AT Bl E
T F2he Flgich

o
it
o:
R

=
!
(2]
n
Ho
02
fujo
d0
rok
[H
o
)
iz
R

TPMS+E 13 13} o] gfo]ofof Apztzle] F7|3k,

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences "20-01 Vol.45 No.01

Monitoring Device : Warnin
Low pressure tire position d

Sensornode (4EA/5EA)

-Mounting to valve

-Temperature, pressure measurement,
Battery remaining volume

a2l 1. TPMS A8 A=
Fig. 1. TPMS system configuration
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Link Address

Frame Type Reserved

Reserved

Sensor ID(32bits)

Acceleration X-axis

Acceleration Z-axis
FCS(CRC-8)

T2l 2. Ad W) =ae w2
Fig. 2. System management frame format
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Frame Type Description
00 System Management Frame
01 Nomal Date Frame
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