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Abstract  This paper proposed a solution to realize the virtual proximity sensor (P-Sensor) based on usual
touch panel. The principle of the distance detection based on capacitance touch panel is introduced firstly.
And the hardware system is developed according to the baseband and power management units. Using the
UML (unified modeling language) sequence diagram, the control channel framework for the virtual P-Sensor
is realized based on server-client system. With the distance detection results, the screen can be turn on or off

automatically to save power consumption.
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Fig. 1 Capacitance matrix of touch panel

X bR B R U, el A T IR TR
fulJe B A B A P AR AL, AR R A
PR A R R BT (MCU) U5 5
KPE %5 (DSP) RE 3 R H ST i e A B o T S8 Pt
HUABERUL, R 7 Hsh, —EmErFELEs
SO L B 1) AR LS, T 5 A 455 R AR
I, P-Sensor 1F /& 83X — JEH RS o

3 %3 P-Sensor FE {4 EE BRI IT

13l P-Sensor 13705 F (/A5 A HL 4% 452 1
Bt 2 frax, ot Host y3:4% CPU JREI%E
HWrlh Fr, 1 P-Sensor 7EIX HLSZPR b2 K A il 4
BF TP KRB, BT DL — Al i 5 TP #5
R SEIL P-Sensor [ ThAE. Fear O S 5
1 (PC) AR TR, Rt T 31
GPIO GEM M 2 s N ) 51 . ME 2 W LFE



H:T Android 48l P-Sensor [ 115 S

65

H, AN AT MCU FfEh 88, e
AR bR FX AN A R B & TAER, T
A AR S B TP

e 3 AT BOAE A B B 1, MSM8939
NEAE RS, 8N GPIO B MiRES
S PM8916 LR B Fr, $E AL 2 5
KR ThRE . SDA/SCL Ak 2H AN FE 47 08 A
2 (AL i s B iR BRI PC $ 0
WG, INT ARATEIES, 25652 Lk
I, 3 AN 5] JEIAE e R DA ik i 85 v R A

Wr, A5 LR 2345 CPU () MSM8939
WiEHle ) o RESET fEREAHYIGRLIEH, &
¥ CPU i i iy I H PSR AL AR 4

TR XA TR R AE S — R T
YEf), SDA/SCL I’C 155 TAEN 7= 4 1) 5 s
4 MHz % [RIAREE 2250 5 A0 L B 77 A2 — S [P R M)
BT AR TE SDA/SCL 28 F3fhin—A~ LC JEk Fg,
HAoH & L=27 nH. H% C=22 pF. INT 1§
5 LRTE LC PR R Rl —ANEEE. LC 1)
HRUAE 5 LA By [ R A0 25 R S 401 L 2% (1) AR A e

TP MODULE
Serial
¢ Interface ’
—=TX—
FT5X46 HOST
a0
/INT —P
¢— /RST
2 P-Sensor HE{iEO
Fig. 2 P-Sensor hardware interface
MSM8939 TP MODULE
27 nH
GPIO18 |———- GND
27 nH
SDA
GPIO19 27 nH
GPIO13 SCL
J_ PO S ™ |
Q":: & = &
N N N
GPIO12 I Y Y JINT
g .|}—|: GND
— _ —_ 2
- =
GND
PM8916
/RST
VRGE_L6 3 VDD
ki
VRGE L17 = 'U—[ GND/ID
GND

3 P-Sensor T {4 H I RIE

Fig. 3 The hardware schematic of the P-Sensor



66 £

BEoOR 2019 4

. BT INT. RESET {5 5% A i fE,
IIX kAT 7 B, AR TAER 2 ffiGe. 18
BUHR A, BRiER: VREG L17(V=1.8 V) 4h,
EEIE T AN 10 kQ () L RH

4 1RH P-Sensor BV RSt

Android “F 5 Sensor 484443 Ny B ARKE L |
Linux WAZIKFN. AR AHAESE (C/
C++) . Java EHEZEFIRN HZ . 8% Sensor HIHF
Raxih I Linux WAL B8 SRR (1) 2 5 A0 A A
HMRZE, MHERZENAMAZ S (AR fih
BiF TP KALHL P-Sensor IINRE, Hd 7 ZE X HE
B — 58 B FF A BT E AR S A e
4.1 P-Sensor RENFEFIEit

AU, P-Sensor AL fr s v FH A\ 15 &
7 i /dev/input/inputx JBATH P EREF . S350,
W 75 B P-Sensor ZhREHT 5 OC P AT 5
i, W R e L b TR BRI, A TR
Il P-Sensor ZfE. Linux WAZIRAL T sysfs BT
PR (FE# N /sys) , AL 7S (8] 1) 45 SR 3))
5 REAERIH P A E] . B P-Sensor 45 il i 1E K
FIx —F AR sz

static DEVICE_ATTR (enable, SYSFS
AUTHORITY, virtual proximity enable
show, virtual proximity enable store);

static intsys_create_file (void)

{

struct class *virtual proximity = NULL;
struct device *virtual proximity device =
NULL;

virtual proximity = class create (THIS
MODULE, "virtual-proximity") ;

virtual proximity device = device

create (virtual proximity, NULL, 0, NULL,

"device") ;
device create_file (virtual proximity device,

& dev _attr_enable)

}
4.2 P-Sensor {EZRERIZITH %
AR RZG T, HEHE W LB R E P

Ui - e 5% 9 (C-S) B2 4, [&) B 37 3G — A 38
SymmetricalPolicyManager K35 2% H 44 17 4% il
W, RIGAER P g, fit INI(Java
Native Interface) ¥ H . Btalh, AR5 om e £ 1
(ISensorServer) « fXHE (BpSensorServer) £l H A4
1523 (BnSensorServer, SensorService) | 4>
B HE I (SetProximitySensorStatus () ) , i
SensorService fx 218 F WX AN 2 it 2 5% H R 1)
ARG A, B ATY AR ST 458 i) 38 T 1
it BARR R HEnE 4 fris.

LERE AN I O 1] S = B
WindowManagerService. java " i e Jig 1% 12 #5 B i
Hl, RIEFILEFIER) P-Sensor A, P-Sensor
(B ) U4

5 REMASER

JXF R G Re AT IS, SR B virtual
proximity enable show () i [F] 4 {4l P-Sensor
PIARZS, M XY AU enable 5 A B A
virtual _proximity enable store (), AN ZJEnE
NIIAERBUES 0 A 1. Hrfr, 7555 enable A
0 {E I FIR AL P-Sensor, 1HITE 0 2% A7
#% 0xBO KHIZIHE; 7 Al enable 5 1 {HIN &R
FIFFBEHL P-Sensor, SG7E& ) RESET 51J# &
— KRR LS R, REE 1 BFES
0xBO FTHFDhfe. ASCEE 1s A cat Kl Fik
WHA T RETAEBEIIA T/ERSGIER, WF
A4 B8 o enable 9 M D& IE W &L,



4 # A4 Y, A, FET Android #5E3UL P-Sensor (1% 115 Sl 67
wro )
mSymmetricalPolicyMg SymmetricalPolicyManager INI SensorManager
T T T T
1 1 1 1
1 1 1 1
ProximitySensorSet()
| -
o nativeProximitySensor()
»
o SetProximitySensorStatus()
|
I I I I
1 1 1 1
5 A s |
JIR 55 3t )
ISensorServer BpSensorServer BnSensorServer SensorService

SetProximitySensorStatus() |_|
n

SetProximitySensorStatus()
| -
Ll

SetProximitySensorStatus()
»

'

& 4 #E#l P-Sensor F5[E

Fig.4 UML sequence diagram

FHHEPRESZ 0, UL P-Sensor 4bF &
FIRES .

/sys/class/virtual-proximity/device # Is

enable

power

subsystem

uevent

/sys/class/virtual-proximity/device # cat enable
cat enable

0

ARSCAE A G0 LB E B AR 125 T 1
{679 1.2 cm, [RS8 FH I b i 2 5 A/
i P2 RN A L PRI 2 7 A o e 8 R )
THO0, 5 BN A X ] £0.3 em. 67 BT AL
/sys/class/virtual-proximity/device/enable 4 1 1]
BLALL P-Sensor AL T 1EH TARIRA . BN

Tt e {5 B R B Ao, A FH R R 2 O K AT 1 R
e N, MR ZE Rk 1 FroR (AR AR A
L2 AL BT 5 BN N MG Bz bk, PR B A &
H—EIRE)

AR IR o Hr, 2 A BE 1 K B B
9 LB ) P-Sensor 2T (FIE 1) P-Sensor BI{A
— MR 6 em AiAT), (HARSCRAIfEESE TP K

F1 FRRNS/BIRSMRER
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