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1. BiS

AT BT 2 1 7 £ 0 e e M AT TR e R A BT 6, Sl i T B L, R S 32
RIFIZE T A i AV HLEE . VLA T4 E o T S i AR TE BRI, RS 705, H%
T L2 70 R BT Lo Besb, A G 6l LU T T 4 7 — 7 T R iy 0 A 3h, (0 e e e 2 5
BFF YA 2 O T TR

A% R 8 B A 2 e o 2 A 6 OSSR AR, VR 0 B U P e e e 2 e S ) R G A
4 e A BT o £ 5 52491

2. EREEBEANMEITXAEM

RV AR S @ TF AN, e 2 U BT OB I i AR S AR IR ER F Y (1pF BLR) )
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21 FHRBERNAE

FH A R CE IR AN 2.2 oo FURRFI LR B I 5 B (2R, S IRAESS) 2 [RAFE 3T AL L% (Parasitic
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Field coupling

23 HEHZREAR

22  FREEZA—HEIRAER

2.1 FERTIR, K AR RR 2 A1 A I F R A B A 3R PR B R T T G LA BB AR (Switched
Capacitor Filter: SCF). 1 2.4 ffrsx, SCF &ZH 2 M0, 456 2 N FF5E B ON/OFF hEf i ket HIE
AR FL A 2H R
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=ON. SW2=O0FF i, HAERH. MfE, WHE 2.4 RGBT R, DI#E] SW1=0FF. SW2=O0N IR, H

ZEIH
f |
SW ON OFF ON OFF OFF
SW OFF ON OFF ON ON
& 2.5 SW1. SW2 HPRASHIER i X FR
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WIR £ R0 v [ E A, A c B, Rk, B LME A SCF ¥ AN RBim i 7= A8 1§ f R R R AR
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3. ImiERAIAYERE A IR R R

TEF 5% B v A A U B I R G, RO 38 CTSU B TRBETT . i R B i 25 0 A 4L Pl i
ARG Lotk Va I B8 AL — B i s i, DRUE BOA RBUSE 7 PRt s R H, IR ft 1 im
] 32 {7 CPU ) Touch API (Application Program Interface), fliFf A& # TR N T fRAE {4 RI AT 42 A FF R B L L ZS
M R G o AT XK LU RF A AN R AT U

3.1 Rk

Wi 3.1 o, Fi g i E E A A U 2R 455 el R AR P A A e BEAR R 20 5 A P AR B
ML 3Rk, B, FFH s 28— 1/0 Driver. T4 diii—4i 2 1) Analog Front End, A4
1l R A BT o H 2 I AR A% 2% B8 )2 (1 Digital Control. #0520 ) 42 I B8 42 (¥ Physical Driver. &
T R A TR 5 A BB ) ONJOFF LA K I W F- 48 Hefilifs 2% (Slider). 1H%6 (WheeD) . BEALFEFE (Matrix)
AL E ¥ Middleware. AP FIH 7 S HFEFF (User Application) 4H .

User Application

API

T
Middleware

Software Layer

Physical Driver

Digital Control

Analog Front End

B 3.1 IniEEpRRNMIRRGNEREH
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3.2  TEHES

3.2.1 =
N 3.2 Fios, HEAEERS IR R ECRT LAY J9 110 Driver 5%, Analog Front End 2275, Digital Control #27¢
I CPU ot EAMHIGHIIREME, WA,
1) TR 5 /O Driver FHEEEAI AR, 1/0 Driver % 1 s B & 4200 . 385 T 56 U s B2 Vs
% 1/0 Driver FUAHR. FRK., AT LASE I 2 HAR A0 & o
2) 1/O Driver (1%t FRIRZE AMEEI LPF P AL B 5, i\ FIRAIR Y LS (1COD , BEAT HLIR — AT (1 e 6k
3) Digital Control 5§ 1H%— & mf [ A 1CO Hirth kb 2. Ftle b A 1 e vl S B i 4 b 400

F ol DR AT B FF A7 45
4) VB H B AL R BN ARIRE] RAM, [R]I7 A P05 2 SR A TS K o R AR AR M AR A
TR A,
_?_ MCU basic voltage
Regulator
AFE(analog front end) Digital control

—| power unit Sequencer

CTSU controller
| ICO

Drive pulse Generator |—

Reference ICO Counter |-

Spread spectrum ICO
Basic current 1

Generator
I Reference I1CO

Touch VDD >| Sensor 1CO i Sensor ICO Counter |‘
Regulator
CTSU Control register

-
o
-

QW*—H

Electrode CPU unit
DTC* CPU core Timer
Flash
. RAM
. 1/0
*DTC Data Transfer Controller
Driver output switch matrix
Drive pulse switch matrix
3.2 TEHEMAIEE
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3.2.2 I/O Driver & Drive Pulse Generator

il 3.3 firzs, 1/O Driver lHFF R H R JE I A M Ak, FIH >k B Digital 570Kl k42 i 2 AN FF 91 [ AH 3]
YEC—ANTF5E ON, B —ANJF K OFF) o MR HE AT 194 30 G = fov), HLFE i IIARALE T3k B Touch VDD regulator
I E L FE I v BLAR b i R B ¢ FIORBIAK P AR f. EREA LPF “Fig 425, i\ Analog Front End
HITHI 1CO.

Touch VDD
- Regulator
N ) ) & I~
Current TO AFE bIOCk

0o

lLPF -

D e‘ I Switch Matrix H Drive pulse generator H From D|g|ta| bIOCk
7 I/O Driver

3.3 I/O Driver B9#5%

3.2.3 Analog Front End

Wk 3.4 Frzx, AFE FROCEEEFEHEJERICM ICO o, HHEAES I/O Driver Lo #HONHER)E,
i AFE ¥k oy — e SR IR ikt #RJ51% N\ Digital control #.7C.

MCU basic voltage

Regulator

AFE(analog front end)

—| power unit

y

] ICO
Basic current /]l Spread spectrum ICO I >
Generator \| 1 L.
> wfeeeico [T~ Todigital control
|
Touch VDD ] >
Regulator I Sensor ICO |
LPF
_I— \
From 1/O Driver
3.4 Analog Front End
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(1) Touch VDD regulator & ICO for measurement

Touch VDD Regulator FJ#4 &l 3.5 s, A4 1/O Driver fikHi[#) Voltage Regulator, i ll45 H i kM
ALFEFA Current offset, DLECRF HLIRAIZ R 1ICO HICHI Current mirror. 1CO J& —Fh ¥R 3 41 2 i 4\ HL IR A8 AL T 48
TRIIPRZ 2% SN FESE I, IR kb (9 A%t B B T

Current offset J& 4 T 98/b FLIE P 1) 25 A2 FZE P~ AL (R R 2 S, T BETE (AN FRLES o PRV IA 1 L5

BN

From Power unit

LPF

Touch VDD Regulator

Voltage
Regulator

&
Current mirror

\_\_9

I

Current
offset

Current offset

2

From |/O Driver

A
I—Aiigital control

{ 1CO for measurement

3.5 Touch VDD Regulator & ICO for measurement

(2) Basic current generator, ICO for reference & ICO for spread spectrum
Basic current generator. 1CO for reference UL & ICO for spread spectrum fIH4 i nFE 3.6 Fias. 2 4™ 1ICO KIfE

F#&ASAH ], 1CO for spread spectrum 7= 4= [ fik i e 2 i 45 1/0 Driver, H1-F- SCF 3R 2N ik 1424 # . 1Mi 1CO for

reference M| JH SR FAFT T/ 48 (1) 1CO for measurement H% . &4 IVELH I, B LEEENE .

From Power unit

Basic current generator

Voltage
Regulator

Current

mirror

Current
Modulator

Current modulation

<

|
T ‘ t

Current

mirror

Current
attenuator

I 1CO for spread spectrum TO d|g|ta| control

= To digital control

i Current attenuation \
t t

| ICO for reference

3.6 Basic Current Generator, ICO for Reference & for Spread Spectrum
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Basic current generator H1$2fit B 3 ()15 K Y Voltage regulator. i 3Z4%F Current mirror [ B3 fit45 1CO (1)
Current modulator 1 Current offset #4 i, Voltage regulator 1 Touch VDD regulator ] Voltage regulator AH[], i#
it Current mirror [ J5 42 B B4R 101 52 H K . Current modulator i1 Voltage regulator % it I HRAS 5, TG
4 1CO for spread spectrum [ H. Wik 3.6 fiz, 1CO for spread spectrum % Hi (015 5 &R S 5, A
FI| Digital control #.7C[f] Drive pulse generator #. Current offset i@ i fR #1] Voltage regulator {4t FL I #2452
ICO for reference F it ik i .

3.24 Digital Control & CPU Unit

WKl 3.7 Frz, Digital control J2& HH it 1CO % th ik it 21 counter. %51~ 1CO BNk M7 £E 1/0 Driver 3%
Bk E Drive pulse generator. 5 CPU #H1THE2C #e 1) Register, 142 CTSU 4 4&Hf FF #Y Sequencer #)%H .
CPU unit #Jff§ DTC (Data Transfer Controller) B¢ Register 55 CTSU A2 #:$#, 3848 B 19— & BEPAT it 55T
FRIIAH AL

Digital control

Sequencer
CTSU controller

—%| Drive pulse Generator |—

From AFE >| Reference ICO Counter |~

—%I Sensor ICO Counter |-

| CTSU Control register |
A

To Drive pulse switch matrix

CPU unit

DTC* CPU core Timer

serial

Flash

RAM

/0

*DTC Data Transfer Controller

3.7 Digital Control & CPU Unit

(1) Drive pulse generator

Uk 3.8 Firs, Drive pulse generator Hi Clock pulse generator. Phase shifter. Polynomial counter. Mixer 4 .
K H CPU oscillator [J#%3% 15 54 Clock pulse generator & 440 #i )5, %t A\ £ Phase shifter /1. Phase shifter f&4f
Polynomial counter [\ 75458, FI5E & S0 MG Sl SseAH4b 2 . Polynomial counter R4 A0l HL AR A= il %
T, *F Phase shifter %t ik AR A BEAT BEHLIL AL R . Phase shifter )%t 3@ i 1CO for spread spectrum ()i 45
iyt S — AT A ABE R LA o ARAL AN R SAESBE LA 1 DK S ik 21 1/0 Driver, 24 10 Driver 171 %
FBBENAL O FESE A BT ). kst Drive pulse generator I H (1), &8 7 9 #% 1/0O Driver 1 SCF
TEIRI e B JE SV RIAR AL, AT 36 S S s 75 RO SR P (A [R) 25, 7 L e P b B 25 SR A 0 . R U WA LS
BN .

R30AN0218CC0100 Rev. 1.00 Page 14 of 39
2016.12.31 RENESAS



RX113 B CTSU ##H B A T AR M EL At

From AFE t

/

Drive pulse generator /
N .
Spread spectrum ICO [ Mixer TO I/O Dr'Ver
prasetiter &1 LT From CPU oscillator
/]\
Polynomial
Counter
[
v A"
t t

3.8 Drive Pulse Generator

(2) Reference counter & Sensor counter

Reference counter A1 Sensor counter 44 s u1El 3.9 Bz, 2 /> Counter 3 1 Sequencer #5 i, 11%— 2 B[]
W ICO Byt Bk rh%l, FFidid DTC K ih-#ss RAL 1L 2] CPU unit 1) RAM X, )5, HAFAHEAEIZES] RAM X
ITHECAE ,  HRR i Ak 38 & B M e P rEL R TR R A DA S N R i 5 75

From AFE
Digital control .
| g CPU unit
Reference ICO [ Gate %| Reference ICO counter |7
3
RAM
CPU core
H Sensor ICO I Gate %l Sensor ICO counter I S| DTC* |
L ‘
L_| Sequencer
CTSU controller

3.9 Reference Counter & Sensor Counter
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3.3  HHEH

3.3.1 R ERIEE

Wik 3.10 Fian, 844564 B Physical Driver. Middleware. API. Application #/%. Physical Driver E. 1) [
Hardware Layer [f] CTSU, Jf#1_E— 2837408522 B . Middleware 4>k F Physical Driver [£] ICO 114/ T.
JEfEid A APLZ, AN L — 2B iy 4 %3 F) Physical Driver. API SZ{ Application JZ 1 Middleware /22
] (85 52 H..  Application /& SZ3i Touch Key. Slider. Wheel ZhAER) T4k % 4%, #2495 User Application f% 3K,
IR [E] Key ] ON/OFF JIR#Fl Wheel. Slider b JFHaiefmfi & . thah, AR EEF AR SR & KR
Workbench6 F 4% F1 A1 USB #21H1.

PC Software Application

Application

Workbench6

Key Process

Wheel Process

User g3 Calibration()

v A 4 h 4 Application MakeCthr()
usB ) OnOffJudgement()

COM Driver Slider Process DriftCorrection()

A + o
L—T—J === ' API

Y
CTSU API

A A A

CS+ e2studio

E1 Debugger

CtsuGetDataCheck()
CtsuGetSensorData()
Etc...

A Workbench I/F

A

' Middleware

A
Touch common control

CTSUMainProc()
CTSUAutoTuning()
MovingAverage()
CTSUSetCtsuStart()

|
|
|
|
|
|
|
|
|
USB driver :
|
A | CTSUStartSetup()

|

I

|

|

I

I

|

|

I

|

|

|

+
v Physical Driver

Physical driver

A

Hardware Layer

Y

A 4

H/W RX113

& 3.10 IREFE(RIEE
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3.3.2 Physical Driver
Physical Driver 42t 1 Jjj i) CTSU A& a7 f7 4 N F s B B ARYE b — 2 BRI 3 th sl B N, sy
e W HIBUE IR R 3] | — 2, 8@ Rk E b — B RE BE S N7 8.

3.3.3 Middleware

Middleware #R#5_F— Z 844 ER, 4T CTSU W)L (EFE1LI%E CTSU Z /728 H 1 DTC MIIia1k)
ICO THEUE K~ I 4 A3 DL J 2547 25 B E -

3.34 API

API $RUER ] E#E (Application) ATeba] Z#F (Middleware) 2 [R50 A2 3 () BR ABE A, FESCIILA R
IhRE:

e CTSU MEMNXAIBEE

e  CTSU & IEW5 & HIHIA

e CTSU Sensor ICO il £ 45 B (13K BL

KFHAh API S 54 APLIRTELNNZE, 1S B MNHBH: CTSUAPI %8/ (r30an0215jj_rx113).

3.35 Application
Application »& 523 Touch Key. Slider. Wheel DIgef EA M, AR E API ZH%dE, $ATLLNRE.
o IHEATE
o @SBRI HE M AL 3
o fil#5iEE[Y ON/OFF ibH
e Slider. Wheel [ B 6 &b 3
o MM ARSEN . LED M LCD BontEH MR

3.3.6 Workbench Module
Workbench # Sz HLAT Touch £:4 T & ¥R1% Workbench HIEAS . i%BH S HF 2 RS )5 i
1) iEid E1 34 CS+ ore2studio, #RJE M1 Workbench 3% 4%;
2) it USB 1 Workbench i&#;
8% Workbench FIN %, 1525 H 7 Tt

R30AN0218CC0100 Rev. 1.00 Page 17 of 39
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4. ET CTSU HIFE A MR T A

4.1  {HE
AFENFFIH CTSU MR s 2D 1. KB IR, W R ATk,
o RIMmBIEILR (PCB)
o JEREAF
o UMb R U

o IIRERIE

42  AMRERANLI
4.2.1 BREA A AMIERIT
(1) XTHEER
F R AR, I 41 MAEMPTR. AR C, At AR, BALURRHE.
o LSRRI A L
o SHIRIEIA BRI HLH L K R B
o L HUBRIE] A RE B R

O—

C =keoAld

{ C. Capacitance
A:  Electrode area Pand -

T d: Interelectrode distance  Eectrode
€,. Electric constant e ouch
K : Relative permittivity Sensor

device

El4.1 FHEBREL

w41 A EPUR, THREGT AR, TARMER AR A . PR —PERE L BB
RARAE, e A AR T DA SIS AR R ARSI o T4 i T IS P e L AT AR R I P R
HEZRREZZBON, MBS M R, AR TR TR fTFHEINERRK, BT
TRMEEIR B B AR A AR, Bk, [ARAPRH A B HOBOR, R DM, i i rERe ey . /i
AR AN R T2 AR o 8 BT SR A LR, iR 4.0 Ffome —BORE, 75 B A vy ) 2 P A
PIBHTIAR,, At S P 6 2R A o

R30AN0218CC0100 Rev. 1.00 Page 18 of 39
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£41 EREBMRONEER

Dielectric Material K
T5wh 2.4-45
s 4.5-7.5
e 2Bk 3.0-5.0
FMEWREER 3.2
=5 1.0

7K 80

(2 EBiR

FH TR0 F-He 4 b i bz, 56 A 9 10x10mm~15x15mm /= 45 ) [5 JE @ B 1F 5 T M HL e B AR ) . =
A A VLR B E TR, BT HRMAMy BA KL, BHTINEESE, FIAEUEHE. 5T 5F
BLEIE LED Ye I H Mk, AT DL PR AR S RCIR B b . (B, T A R AN 2 3 R B R B, O
HIRZh LED 1) PWM {55 [FIAf tH & e 5, AT ABETT I 75 BE R . 755 FE e 5 R I AR T () A b, R AT /g
i i BB ) R AR

@ A

HE#F AT A N
4.2 RRIEF BRI

R AR AT MCU DU R 51 41, JFRCEAE R — 3k LR ROVEEK . (B2 M THBIRIRIEE, X
RSP RAT MCU BT [F]—ZEAR N, T LAREA] 1] 4.3 IRCE T ik

| GRIE. ThE)

o~

SR Stk . BES) Stk A BES)

____——'

SiF (&R, SBERS)

______——V

BE

PCB

(@) (b) ()

() B EERESEE, HANRME BT HERERRMILE—E.,
AR R EEFM T ERF PCB RYEIEE.

(b) EiR LiRATHE, EmRANMLESE. BEMERANNSEEE.
MEWA RN KESFYTERF PCB #IEEE.

() FRAZRMBAEZERMER.
FMEB YK ESFY T ERM PCB KB,

& 4.3 EiRAMERSEELIESE
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(3) EBWRHISIZ

AEWUE R A 1R 5] 2SR #2 Touch HLFFN MCU ¥ T 7346, HRGIZAI PWM 5528, HATIRIGE L2 1A
)R] PR CRAEAT 0% B PR B, DU S T AR & M 7E AR 51 28 F 3 NI . an Sl 51 R G 5 26128 X
A, TR 4.5 BRI EAA 2. B 4.4 2B IR Loy A e SR s AR ] . W s, Hhek
GND. &JEJEft—Hl. [F9&—Hl. mmR5IL. ERL %, WAL ERZE. CTSU f] D& H K
FLZ¥E N 50pF. [Hith, i CTSU Ml S B2 mT, AARAEEEA0RT ¥ 75 28l 25 A fl i) = A i e S I LR S i
ANHlEE 50pF. A —J71f, WA A EIER /N (10pF LLR), FiTtEAe S A%, Bk 75 E iR %4 GND
FRAT 26 7 V2R 38 I 25 AR HL 2 o

BeAh, FAE AR MCU i 72 [A] 5t NFHJB FLRH,  DARR mrbo 4R R A G bl Fo v 40108 o FHLJE AL FE G
BN A BEFELL MCU H 1. HARAT MCU i1~ 2 18] 1) BELPT 2 R mi 2 e 25 F 1) SCF AR, i3t sz R AT
(R 1kt FEAR — 3~ 2 [A) A BHL e FR BE A s P BEAE, IR T 2KQ (SCF #i%: 0.5MHz~4MHz2).

= _Total Resistance: 2KQ or less + Parasitic Capacitance

Resistor(contact point, material
inherent)

Metal chassis

El 4.4 mEREERENFEEIMEMN

& 4.5 HERSIZLFMESENZ A

R30AN0218CC0100 Rev. 1.00 Page 20 of 39
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(4) EARFEAR L H ek B ik
GRS P o (S PR PR A7 AE v 98 S5 R MRS, B0 7 ity 9 2B e 9 5 RF 7S, ] DL b2k GND ¢
i AR B R AR AT £, A MR A T I, O TR A A R, U T IR 2k

(5) TSCAP i+
TSCAP i1 F1 GND Z [ X\ 10nF [ BB A RIS 4 LPF. HUZ RIC B 76 548 TSCAP i 1 AL E,
HAF LR B R Ak

422 BHEAFNMERENIZIT
(1) XFEHHEER
AT AMERE, K 4.6 .
HHEAETNFEERANEN, — N TRE, BB T &k g ket Slcale
(B3 H S A A T R Y . M TR WA AR [A) BRI, BT AR S AR, — 3 i S & BN K.
S ST s W X AN BRI AR A, R DU I B AR I

Transmitting electrode Receiving electrode

Driving pulse

4.6 HHERAFAMNERIE

B F R I A 7 A il g R 3, anf&] 4.7 Fiian. CTSU (Capacitive Touch Sensing Unit) H & T JF ¢
FLZSJEIE % (SCR) (1 FELZE — FLALIG 00 253 FH LR AS I 28 K4 A, T DA 23] MCU 1R 4150 FE 25 e 3 4 9 A 2 1R 2
. Ak, CTSUENE T ket kK EAS, FTLARZ SCF [ HmH kit 5 5 o 75 SCF AP B ki A A= 4% 1)t 2 )
RPN A, RIATSEELE A2 U7 UK AN
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[Transmitting electrode
Receiving electrode

Mutual Capacitance
(Cm)

Driving Voltage

Driving pulse

% - e |
Q—\Egndary
* 10 L i N Pulse generater
ri

| Driver
—L- —
e

IParasitic Capacitance

! (cp)

g
,—fzr cOnvertl\aVoItage CTS U

Measurement Current detecter
Current

M Switched

L Capacitor
- T z Filter

\Parasitic Capacitance (sCF)

' (Cp)

_)77
,27
.
SCF
Primary measurement ve
10 Driver
vt
SCF —‘
vd
Secondary measurement
10 Driver
L e o —p
47 InPEEBRAFRNNRE

T IME R A BT HZE Cm, CTSU Xt A — R IAAT UG B3 A . B I, ke & A 4 4t AT SCF
[FIAH KR 58 — GBI et SAR Kb o PSRRI R R 22 3 IR — 38—k EARD, AT BA3RAS

Cm 1.

HA RN

Hr

lc=VFC

lc = REBEHER
F = SCF My X 55%
C= HAE

V = SCF W <HBE

Ipri = fCpVt + fCm(Vt-vd) ... 2R 4-1

Isec = fCpVt+fCm(Vt+vd) ... AN 4-2

2~RN4-2 — AR 41

= Isec — lpri

=fCpVt + fCm(Vt + Vd) — [fCpVt + fCm(Vt - Vd)]

=2fcmvda 23 4-3

lpri: EXMERERE
Isec: ZRMERERE
f: SCF RIREMRK R HISHEE
vd: Bk A% BRRIIRENEE

R30AN0218CC0100 Rev. 1.00
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Vt: SCF FIIRzNE &
Cm: HRELZEHFFBHER
Cp: Bk, SI&ENFTERS

AR A1, A 4-2 53w RO DN AR DI R . VRN S R A0 4-3 T, fAVd
AR E H R BRI, A OO RIS R a3 4-3, ATLAERAS Cm 1R .

(2 HEHR
H AT N R R, WK 4.8 iR, AMICARIEEN (Tx), WMPAERHERK (Rx), —#FILH
ZH AR 1 A B

R IEHER R AR

E 4.8 EBEAFANMIREHNARG

BRI HA T RS AR R (KA A 2K F8E , LA T e A ) () b 25 o SR (4 AR TET RS A 10~ 16mm?.
BT LM AT 16mm? LA ) i, fE by T8t T PR TR A3 03 R AN 2 3R o B O R, ST 2 18 2 A el 2 B
DRl FURR N 7 B

1.0xPanel Thickness 0.6xPanel Thickness

Up to 0.5mm

E 49 Tx. RxHIZFE

R Tx FTRLAR Rx 258, 525K 4.9, 9 7R ATREND ZrE U, Rx BOBRORZR T80 0.5mm. Rx A2k
T BERTHAR i PR o2 B L PEL A OG o G R A T P A R K LB AR CRRMBESS), R B AINAT 2R BT )5, LA DR A
DN PR B 28 F ELAN B AR o T FROAT 4 B B A SR P 45 AR PEE A () B L, R AR Tx (1 T BEAHE 7 9 T AR5 EE 1) 0.6
fEkitio (B, IXEEHEERNS B A Tx A1 Rx AR [ AT 2R KK o
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() HERHI5IZ%

HHRAETTAF, 5 EER R 51 2. ROV G205 20 R mn#y A2t s DLRO OR B et 5 2R IR 75 1 P T
PPERE. Rx I Tx S LA A R & F 2RI LAE R . DU I8 BAR KA RS Bl A7 B

USRI T A Rx (51 ZelAlEE, 85 5] 4 A A A & . ank 4.10 o, @R Tx R Rx (51 £60A]
PR, HTPIREGLIILN, A RS MBIIRZ AR ESIR . BEAh, 2 Tx A Rx (5] £ A2 X, g U ]
MU EAZ %, % Rx R Tx 1 PAT A 2k

Tx Rx

A
410 Tx 0 Rx HIf%kiEiE

Tx Rx
\90

-y
411 Tx #1 Rx B3z X #2245

R AT RE AT Y 5] 43 H: MCU 1 TS i PRI HLIK Rx, DA/ 25 2R BIZS o A0 4R AR o AR LR DL B
ANTHIGETE bR, AR DU BUE .

A 20pF LR

FBH: 2KQ BAR CRr -+ b (4 BEJE FERHD
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Rx wiring Damping resisters
Parasitic capacitance: under 20pF
Total resistance: under 2Kohm

4.12 RxS|&HFEHIMBMEE

(4) ERARFNEBEAR S| L Rk
G0 SR P ot (S PR PR 5847 A v 98 S5 R MRS, B0 7 ity 9 2B e 9 RF 7S, T DU 2k GND ¢
MR S LTI 2, AL 2 e A . BRI, O BRI RO AR A r A, U IR M2k

(5) TSCAP iffF
TSCAP ¥ii; 7 F1 GND 2 [Al#2 A\ 10nF (R NI IER: 78 LPF. HL25 W C B 75 548 TSCAP i 7 I &
FEAH LR T AL

43 CTSUEE

4.3.1 HEAANE CTSURE
1) MR E
FIH CTSU M2, F&EHAT L PRI e . PR ik, S5 muFt.
o TSImTMBE
e TSCAP uiif[1) LPF it L Ab B
e CTSU K1k
e DTCHI%E

(2) 1CO counter BY3t:MIAE]
UIHTFTI& , Sensor 1ICO 1 Reference 1CO % th 4R %15 5 437 1 Sensor 1CO counter £ Reference 1CO counter
TEVHINET A A T8, RS R GHEUED AFTEI A A7 48 o PRI ) B LR 0 25 728 A A 2Rk e o
e 1O driver base clock A#i: %\ CTSU ) PCLK HI4iZ . CTSU TAFI#hik 47 Al CTSU base clock
BOEN LA E . PCLK 24 32MHz, CTSU LA #4715 9 1/4, CTSU base clock B¢E ik %
16 434k, 10 driver base clock 4% 0.5MHz, JAIHN 2us. Bt4h, CTSU base clock ¥ & ) N 2
B DTC 3%, &4 TS it F FBEE B v LS A AHTF

R30AN0218CC0100 Rev. 1.00 Page 25 of 30
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PCLK CTSU base clock i&E{i
CTSU T {ErtshikiRAL Q 2 5355
@ PCLK 4 5353 @ IO driver base clock [EI#A
PCLK/2 <& .
PCLK/4 .
64 555
4.13 10 Driver Base Clock [EHA

o JLAHKIPEL: 10 driver % Bk I FE AR TG B, 10 driver (% H KP4 Phase shifter FEALAG A3 5
H1 1A BBk . FEARBKTEUE T CTSUPRMODE 24723 13 5E o
o UFIEHATHI KR BIRFEAR K BT PRI IR . ATSHUE I CTSUPRRATIO #7485 BEE o

THMEEA. KRS
CTSU EAREHA. E ARk BEE{L
WENL 15k
510 2K
126
62 .
16 %

o HEL: BLESREUTER M E S EE R THXEOET CTSUSNUM FRAFas80E . LA
H DTC A£3%, AL AN EEAS TS 1B % H TR AL

THIEFTA] (Sec) = 10 driver base clock J&] H* {3 A ik i 5 v F S T H I bk b 8+ (R AR ik #5-2) *0.25}*

THIU KR

PL AR E T 1CO counter B THHCE (8] A4S TS w7 OIS 18] . 10 driver base clock & #AAN I /R %

i DTC %1%, 3 HATLIUREAS TS i e 5% H 1 SCF AR A H ] . ¥esg 10 driver base clock () #AF11
TUVREC , 25 A 25 1 oy 7 (1) 25 A2 RS AN BEAE,  LARRER Sensor ICO counter AN2x & Az o T1-IUAS [ AT 10
counter ()25 R WKl 4.14 s EAGIH, a0 FK T RE B E S 2 X, 1CO counter &K AEvE H, 1HEUE=0xFFFF,
SAF T IE A IR

BeAh, KAEdR I, 1CO counter 45 S 52 OXFFFF, CTSU ARAZ 74+ ) CTSUSOVF (Sensor ICO
counter over flow flag) fizf1 CTSUROVF (Reference ICO counter over flow flag) /& 1.

R30AN0218CC0100 Rev. 1.00
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T

Count Value

Overflow

N /

ICO counter time - count value

time —

IO driver output
A period of pulse output

L
|

ersvswoned 1] [0 AN TMAMA T

A period of 10 counter counting———

Counter Captures Count value

L L
|

crsussowst 11 1000 LD L DML DL AAL LU DERA IR L

A period of 10 counter counting

Counter Captures Count value

4.14 |1CO it+:mBEst[E)Fn ICO counter iHMM{ERY % &

(3) 10 Driver (SCF) IEZISAEMIRE

WIHTATIR, FIFH CTSU I & 220, 10 Driver 3R AT 2 X0 5 (1) R BUS ki 2 B mE IS4

Hi=FCV Al L, H i M SCF AR F. HAMARME C LAHEIE V RIEL. [Fik, $EmIkahizn] LA
B E, e IR R R (HAE, BT AN A R R B e IR ], FTRA, 4 SCF (3R B4T
REEE B —ERE G, WERBUE A TR A RS s, Bk, #ie5 TS i b 2 AH T RS
HIB IR B R AR DB BhAh, BT RS TS b2 18] ) H AR 2 52 0 FL 28 ) 78 RO L ] o DRI,
M S IR, SCF FIOR S 526 th 23 31 T R b A9 h B A1

WA BHAE AT, HS A CTSU AT LIKHmE il & A s epi b 25 A BRI A B, WE AT,

TSR Bk B Ay AR 1) BT E T VA IR A ke B AR, SRS A Sensor ICO M &5 & HARAHIER TS
i BRI SR, MR, CTSU &2 47 s E M TR,

e 10 driver base clock #fi#: 0.5MHz

#il4n, PCLK =32MHz i, CTSUCLK: 00B. CTSUSDPA: 31

e CTSUATUNEO: Vcc=24V BEAN “0” , Vec<2.4V Bf&EN “17

e CTSUATINELl: 1 fith

e CTSUPRRATIO: 3 i EM

e CTSUPRMODE: 10B #:Afkih%r = 62

e CTSUSOFF: 1 ZrH misiing =40 Thae (OFF)

e CTSUSO: 00000000B %X Sensor Offset Ijfg

e CTSUSNUM: 0 &% =1

R30AN0218CC0100 Rev. 1.00 Page 27 of 39
2016.12.31 RENESAS



RX113 B CTSU ##H B A T AR M EL At

BN b b A A AR IS B 4E, W LURRYE Sensor ICO counter [T EEER 4.2 H&E. 0 RARE
Sensor ICO [ & AE A3 (1) 25 A2 R A (E /N T 9pF 3% KT 50pF, Ml BsE it e vl Re TCILIB BT, Bk, 7
B AR ORI I skl A AR LA

o FAHZ/NT OpF B, HAES GND [0 FI RN,  HLREME RS 3 A R

o PR KT S0pF BF, HH T CTSU MM ETEFE, JoikIkqs IEmh &t 3.

< 4.2 Sensor ICOMEEMFTEESTHABMNXR

Sensor ICO count value Capacitance (pF)
9801 or under Under 9

9800-10200 Approximately 10
10201-11000 Approximately 12
11001-11900 Approximately 15
11901-13000 Approximately 18
13001-14600 Approximately 22
14601-16200 Approximately 27
16201-18000 Approximately 33
18001-19600 Approximately 39
19601-20300 Approximately 47
20301 or over Over 50

* Lk Sensor ICO HME{ERZET RX113 HMAASSNE.

A E s 1 2 AR AT SR L BEARL, 253K 4.3 AT LAZRAT 10 diver (RSN AL

FISE i AT HIRem

i i i il
9t 3

1 BarE ) E

3

Diver JRZhSHZR AKX F

Th3
0540

43 BE®

(4) Sensor ICO HRF%

Sensor ICO J& —Fi R — AR F e 2%, 1T DURH N [ FE LR o R LU IR e . E2, B TR —A
PRV RPN B A RRE, A E R FRRZN 100MHz. a1l 4.15 F1 A BRI, A8
T 100MHz SRARMEI, HIR—ARA AR R 2 PE S 2. Sensor ICO [F) HL I — 4 45 £ A TR ) MCU A& 2 [a]
RAAEZER, I E A B —3R e YA 1 Reference 1ICO #H471H% . [/]— MCU W 1¥) Sensor 1ICO Al
Reference ICO, L HLEE M ROAH R, DRI ALy — A Ze (R e PRI - — 2. Sensor ICO 4 A{E 5K H T 10 driver
HITSCAP HIJEFT = [f HLi: Reference ICO % N5 5 =2 tH & A 88 O BOE B T AE I HLIR (0~19.5uA). 11
4.15 F 4 EEFTR, 4 CTSURICOA 73 {745 8 N 03FH~OFFH Ju [ i, Reference ICO counter [JfH —
EINELMERR (BEOMEL N ). 11 Sensor ICO % HIHRE % MM 11 10 driver ft45 (IR L E .
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i CTSURICOA
Input value
Approx.20uy ————————————————————————— - OFFH V- -\ -\ —(— _
! |
| |
| |
! |
! |
| |
| |
| |
| |
1 1
Approx.5uA | ————-A2 | 03FH -——-4 !
| } | }
4 1 1 V4 1 1
\J_/ Approx.25MHz Approx.100MHz \J_/ @000-16000 48000-64000
f — eference ICO counter output value example

Characteristic ICO current - frequency

-

haracteristic reference ICO
CTSURICOA - ICO Counter

O Linear area

O Non linear area

Sensor ICO Sensor ICO
Input current Input curren
Approx.100uA Approx.20uAf ~~ T e P
|
|
|
|
|
|
|
|
|
1
Approx.5uA | ———-\\g }
[l |
| |
4 1 1
L/ @000-1600 48000-64000
Over 20uA current Current offset value follows the sensor ICO
- Sensor ICO counter is over flow counter that is controlled as same as
- Linearly is lost reference ICO count value when CTSURICOA
is set 03FFh.
Approx.20uAf — — -
|
‘ Current offset
|
|
|
|
|
|
|
1
Approx.5SuA | - _ (_ }
| |
| |
4 1 A S F
\_/ 12000-16000 48000-64000
Sensor ICO counter output value example
Sensor ICO counter output value example

Characteristic Sensor ICO
nput current - ICO Counter

Characteristic Sensor ICO
Input current - ICO Counter
(offset current)

4.15 Sensor ICO, Reference ICO FiEEHIX R

R30AN0218CC0100 Rev. 1.00
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A4 Sensor 1ICO F1% N HLIAL 5 405 () & B EL 25 A0 10 driver FIBRENSIZR RBIEH, BRI S2 bR % B A — &
2T 20uA, AATRESHEH 1ICO Lk METulE, Wik 4.15 A R, Fik, WK 415 B4 FRPOR, &
SO A R A D RE B ) Sensor ICO 4 N HEIREIRBE, (EiZ5 A AL T 1ICO MIZ MV . a2 id, %
V% CTSUSO (1) fE, 18 Sensor ICO counter (171445 F1 CTSURICOA=0x03FF K} f#] Reference ICO counter ff]
THEUE — 20 AT DASZEL A i K AME LR Z0 N 100uA. T4 MCU [ Reference 1CO counter [ N\ —4i Hi ke P
TEEZ S, U EE i PAT MR 718 — %

(5) Sensor ICO By it

I FH R T A 28 0 B IR AN T R, R 4R N Sensor 1CO Y HEIFL /N T4 LR, Sensor 1ICO Kk A4 Fitk. It
i, JoikA3 2| IERER Sensor 1ICO counter tHllgE 5, Hatl&s oA e . N T Bi1k Sensor ICO i id izl ,
THIZS AR DA 23R N TSCAP H R S35 M AT, A Tl &5 52 75 1B o a0 SR WU 3 5 IS A7 CTSUICOMP = 1,
FKHEA TS Ui PR AT N, XIFHEE&EZ TS i IFM2E, o3& 5181, Sensor ICO HLi
AMEIERERS, B RAE . @5 RE FEROER, A a8~ TS i 1A A0 s bk 8] 1 5] Ze Wik, 1& i i
AR D BiE 2 TS w5 M 51 2R i, &% TSCAP LR H LR 5 . B 2N R A, AfF R
DRISE B T vai R AR AT Re PR, S R D7 VA T Re ek b

4.3.2 EBRAFAM CTSUIRE
Q) ¥R E

FIH FL 277 A H I B, R E R 77 AR, B e A AT VI B8 « TR N 2 S B T
(2) 1CO counter BJ3tMIAa]

27 2 BRI () R O A o (R IE 0 4.2.2 BT AUMBUE TR, E A R
7 B AS FARIAAT 2 U, PR e T2 R 20 2 .
(3) 10 driver (SCF) IEENSHZRAVRE

MEBAETTRME, BB ERAENAE, AKX — BB ERE SCF 5.

4.4 LI

4.4.1 HE A AR GLE
(1) IR

CTSU &S0 & fl sl (1) % i rEL A 5, R AR FE 28 10 28 Ab U A 56 1) ONJOFF . PRIk, A 251 DA — 52 1) J&]
HHAE R i R 2 . CTSU BN 80 e I R 1) TS i 7 L FR B s &, JF@3 DTC K44 TS i1
#r e L Z8E A (Sensor ICO counter. Reference ICO counter) 77%%3] RAM . 4% 18— & i & 1 e W15 2h
CTSU & FL 25 5, FEAE I8 435 o e 7 0 A2 I S A A E RAM R 00 4 SR, MR 90 00 o 5 SR 41 W7 ) ONJOFF
CTSU XJ 1 /™ TS sy ¥ H I &I} (8] 2524 500us, @IS 10 A TS s FH AT 22, b 752 bms 245 .

A period of Measurement Approx. 5mSec
SOTSL ~ rrrererrernnannnen TS Aprox.500uSec
\ VIV VNN VIV \ \ViIVim)

) % Trigger to start measurement
Firmware process

- Count value averaging , % Interrupt Finish measurement

W

. - Reference value generating
Firmware process - Drift compensation

- Key judgement

4.16 CTSU itHNFniR et
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(2 FEEAEMERENITE

FHUM A SR TF AN, Al TF OC I AAELERA E (19 ONJOFF IRZS , &2 il i I & B B A A8 4k, I AT
NI AT I EF AR, HATHEREIEEMRE NN ER, e E N E. 45
I 73002 R R VA 0 220 K T35 — BB I, )9 Touch Key ON. X AN ZE M8 BRI, R Al s . it
S B A P, VBN R —7k ONJOFF H W7 i3 A o 38 3k 58 26 P Sl s P 349 46 A0l A 0 v 8
RV DA AR 0 BB R, AT AR B B ) S NS E o RN, SRR BIAE RN, AT DA o 1) R A
P E S5 FN ON B, DAy 77 3k S b Bof I v i PR i ) (i A (O i e U R, HH e 5 8 OFF iR, 4
FIE RN ON B, 7 {5 J vk (R G A A BR B . 400 &8 P4 2 OFF IS SMELS 75 2538 h 3k (i X il 2
HIER Bt o

Measurement value

]

Count Value

Threshold value Thréshold

Touch OFF Touch ON | Touch OFF ‘
Time —
B 417 MEE. BEE. BEFMFIELZER ON/OFF X &

Reference value

Q) BRHSHHIFE

FRAEFR A o] LR 28000 R A

e  Continual touch limiter (¥£42 ON HUiH, % OFF)
S 7R Bl A AR R, A Sl RS Key ONCIRAS . 17 ELED(E e 75 4 2K 5, kIR 1]
Key OFF IHIZEIRAS o X — IR, &t TSR IE DY Rexs T A5G D8 223 A i) v 2 5 1 s R 19
TRIREE TR . N T IRE BIWILRIRAS, S 3] Key ONRAIE HiX —IRE O — e )E, &HE
SR [ F] OFF IR, HFEHEINEBALIEDIRE. X —EIEMF NErS: ON BUH . B #E S5, o
PLJE FEEE AR T RE, b mT DL E IESE ON 3.

e Drift correction GEFZRZIE)
W b RrR, BRI AR 2 O A T B A B0 A o TS R v R U P PR R, T DA
ik 5 B 11 s I3 JEE TR IR BE IR IE N o B BOE 28, AT RUR Bl AT RE, 6 AT BLsoE H T

S UEAE I = A M EH .
e Response delay time to touch/non-touch (i%£#4: ON/OFF #5E)
B ELER 7712 ON B OFF FPIRAS RRSE— 2 BN, w4 AR A ON 5 OFF. @it e 24,

Al LS F kAR FH AR ThRE, 38R LA 2 7% 4L ONJOFF K%L

e  Hysteresis (IE¥)
F—MEEE 5. Key ON J&, e FHE N E—A~%%L, {f OFF—~ON. ON—OFF [fin S E LA
IR E, TR ERME. RIS e S, W] DABOE A il B 0 IR A

e  Threshold (1)
by, THIME A B A RS s FHE, FIE 9 Key ON. T8I BOE S48, AT DATRE A fid 1535
Il S
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4.4.2 HHEAANHRGAIE

HEET AR FR TR B AT RERME. Warird, AR, A E RS TR — X
e la R b, TR, 7ETHIME /N 5 T e B IG FE, e il < i) ON/OFF . VRIS AF AL BE 75,
155 A AL B R 1R

5. miE

5.1 &

B Eh F 2 S T 26 2 R TR H A B SR AT TR DRI, A A 6 20 Rt e 7 AT L Y0 5
AR

BREE B FHLL ) Touch U722, AUAE CTSU Hi oy B T 4ITRi BTk 1 45 e 7 400k el %, (RIS 1t 7
- R (e e 5% . 3 LSS S P A AL R, bR T M A RS . A I R R X
AN AT A

[E 5.1 Mg Touch & MAIIMNERF IR

5.2 BRI AE TR
5.2.1 FE R EE

FELE LR A A Touch MCU SRR & A i Bl DA 210245 e Y50 PRI (10 2 S IR0 75 6 52
1) fEF 3ikfaEsS

LA PR DRI 3 SnAR IR 8%, DAY Mk R 5 F B v O B
(2 TS i+llumF BB o F R0 EE

ST TS T F BT A 7, B UCRERRE HH T 3830 LED /9 PWM 3. 7S fs S, DL H 78
B, mBRRSE . Feale B R 7 s G m A Vee Z IR o1, BT H g in £ & MCcu
PR b U R R B4, T4 Touch THIANRESE , DR AN e 30 fi YK 2 3 Bt PO
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@) TS AR

i o A T AR A SR, M1 MU b R AR
4) FIEEE

FUSCAL B PSP A LB, B0 (R P05 EL 4 SR U5 H0 SRR 7, 3 ELZE FhL BTN L ORI AL P 28 25 55
LI R 1 U S R B

5.2.2 Touch BB K EH 5|2

Touch HLMK e 51 A0 2 T 5l ANMEFE IR, [RILFE dREME PR IO PREE A, 75 TSR BT S5 S 00 ) L o e 75 1)
FHo AT BN 1) v = = ORI 3R
o Tz

YU EYE R Touch HLARAN TS 5 FIEIFI 51 2k BEAN, R8G5 e A E il s S48 AT o A, 75 ) I 7 ] R
i HEERSF) 7 2E N3] Touch 548 L.
(2) MEZMEIT

TE 7] BE B0 FE G e 7 Y PR R, AR Touch HMR A L 51 26 i ao A B 3t 2, FH DAS R 5 Mg v R e 78 PO 285038
SR, BRI L AR, Nmsem B m g R 8. Fik, alfFH 7:3 L r Rk
(X 70%, X 30%), LA REUE KI5,
(3) EBIRMER

FF78 55 rE A A A AR T AR P JEE B e A o, B ] BE R A B L L 4% R 0 A 2 M BE AN PUR IR 1 b4, BB
T ]GRBT AR AN PCB I & A S B, DRI W i s 3 28008 A T MR 5 B A 44 B

&l

[E15.2 FeE il EAR B BEXT AR A R A 7= 51

53  CTSU It E

AT HHIBHTRES . LS5 ARERSE, CTSU NE T ZFgEE mig, PR e mmasriaE. LR g
1350 X 3 (L
5.3.1 SCF Bt aYfE#2

ST AH ] SCF K i B B2 B G o R B, CTSU MR — 52 (1 )3 SCF FF06 1) ON/OFF ARAS, seuist
AR RS TR BB R A . BRI, Ao SRR Bl BV NN SCF PR I A A e, I HLe S Rk e 5
78 L H M) A 2 — B, I LU TR e R S B AN ER g, RT RS 2 R T IE AT . 1R AR v ) JE
WEES X5, CTSU N E T SCF IRBh ik AN AL FEL B o i S 8% RS k3 IR AR AN, B L BIX 3 Jik ek R g 75 ) g e/
WA TN, HHFEHZ IR, 1xiHF, SCF kit FIAE 2 R EA 180° A2 IR B E — 2L,

[] ) HA e 75 (4 5 T R 1.80° 40 F% %) ) ) AN 75 )P /E Wil 5.3 Frzs . 78 FELIRF G S SCF B s fik o A e 7
(R [RIAE, M 7 A K R B 2 B I B R I ZE OB T b o BRI, 78 F FR e R A T R I, 3 B
GRRTFSLFRFE. WREFFENEERTFRFREMPIFANBFENE, egkERTERSERTI, A
TofBEsN1E, FIELEEH Y ON iRHA. Hik, 7FEIFIE—E W N%T SCF IRF kAT 180°4A0%%, it x#%
IRBH KR AR S ) [E] D o &, P17 IR s 3 i ) B VR k. 2 IS B I R BURIA R, m] RLiE T CTSU 1Y
TR,

AR, RS S AT LA I e 75, S0 A5 S B ok 0 2 A e 7 TR 2
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SCF drive pulse 1 | L | L
Current from SCF I\ i\ '\ t\

(Normal)

1
1 1
Current from SCF M\ S S A\

. . ] ry
(Noised) ! L la_’ ! oo ! PN
| | \
: : : | Effect by Noise bottom
1
1

180 degree phase shifted _l_\__l_l |_|
SCF drive pulse

Effect by Noise peak

Current from SCF M !

(Noised)

’\
L]
0
-2
r
[
i
B
A\
A
A
[ L}
LY

Effect by Noise bottom

5.3 [EIEHAMEARISZNEAN 180° 188 X1 =] /& HARR A5 A Tk

5.3.2 SCF IEBh Rk B985 8

W 75 %6 2 SCF X B0 ik b AR (1) BE A A5 B, IX Bl Bk v (R I F g 78 )20, o) i e EE 20 1 s s
¥ anfEl 5.4 Frospe s, m] DUR) SRS kR EE [E 2D 0945 5 0 SCF 3K sl ik v i v 0a — 1 b2, 3 el
AR ORI, K S I R A N3 1CO for spread spectrum 7= A2 I —4k it (K ik, AT DAEE £ SCF 3R
ik 5 [E 2D (%K 5.5).

SCF drive pulse  _| ] ] 1 [
Synchronized noise WWWVM\/\/

5.4 SCF IRk % FN{E 57 B B9 =1

SCF drive pulse ]

Spread source clock |||I|||“||||“||||||||||||I|||||||||||||||||||||||“|||||||||||||||||||

(from Spread spectrum ICO) i i i

Spread SCF drive pulse _I . I

SCF drive pulse is moralized by Spread source clock

5.5 @i A%t SCF IEEIRkRIT—1L
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54  BREE
CTSU I B M40 TPt F B T 39 B KHZ LA (O S0 74 . 350 K Hz S8R 1 S A8 7 5 S5 ek 7 VS 4 «
DA 24451 15 B0 R AR 75 1Y e % 55

5.4.1 EBRIEALTE

i B IN F 25 RS2 BRI . B MBS RIS . XSS AE Hz DL 12481k, 1R
AT AR . DRI, TR A I AR 1) 7 A X T A 7 T .

ERRIER LR K 5.6 fros. WEiATs, FEMEE DL AR LA 1 A2 5 ) ON/OFF BIME 2 B i &
AR o THIUE AT A B B BB R B, 3T R A e AR AR (ON/OFF) . THIME A ia 5 5 1 45 RT3
{E1E NFEWEE, W] LA im A4 o - ME i i A2 sl . AR B AR i 5 BT P ) - R R B, AT DLIR 3 X6 3R 85
ARAY P IE N

Bk, HFELE RN ON B, E{FERR AR, YA e R OFF i, FHEFEERIEAH,
TR 5 A ON B 4k 2 PATEE AL IE AL B, KIS [B] B At R B 1 2 i AL HEAE B e T THIME , A &2 Tl
fH, XBFSHILE RN OFF HiRA . Hitk, HAELE RN ONEY, EE{EEBR AT, Biikgs RiRHA,

Measurement value

]

Count Value

Threshold value Thréshold

Touch OFF Touch ON Touch OFF ‘

Time —

Reference value

5.6 FEBRIELE

5.4.2 FEHLIE S RIRT 5R

N T FO BE AL A IE B, B R G T S E AT T AL B A SR U RS . DL IE I S
A e 28 HEAT B
Q) FiEERE

I SER AR sE, anfd 5.7 Fran. TEAREIH, fERAARRCFIME X AT 3 iHE (R 4 O RICFIEE
AR URAG I TR o a8 VA A S AR B F BT H A AN, mT DAAIAS [R) B i e e o ), 130 3 =
20ms I, S~ 7 1] 10Hz kA (A A = 100ms), FEAE R 5 ANPLEFITHIE B P E . FEE RN,
AT EFEERTHIMEN SR, AR B s o 8 B e

Measurement data

L ]
T

| AVG._Data = [Data(n)+Data(n+1)+Data(n+2)+Data(n+3)J4 |

T
| AVG_Data2 = [Data(n+1)+Data(n+2)+Data(n+3)+Data(n+4)]/4 |

T
| AVG_Data3 = [Data(n+2)+Data(n+3)+Data(n+4)+Data(n+5)]/4

B 5.7 FiEiEKIFARA
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(2 LIRIEHKEE

FRRuEV A, B EARYGHIE R AT IME . R FH M EE R T B 2 EIR, WP RTIR T
MME S ZH ERRZAME AR RBTEIE . 24 RS IR R g A, THIME 2 H IR 2084 . 3 FRRE
WeA%, BRSSP RRTHIME R ER . ERRIEE R S R, Wikl 5.8 B, EAGIH, SR S R
DO IE R ZE (R T-+20, WK ZE (A FR 2 420 Wi pfras, 38k SR CHIME (0 SURI B, ) 7 DR M 7 1 s 1)
f /AR A B IR A . T L PR JE DR A U T RS VA, DR AR R AR RS T T, B R TH ER SIE B A T A
B BRIFETFREERRZ, WERA/N AR ERRT R, 2880 b i i (8], AT FERAEG A A5 6 1 s 8733
B o

Count value

11500
RAW data

11450

11400
Filtered data

11350 /

11300
11250
11200
11150
11100
11050

11000 T T
10 10.05 10.1 1015 10.2 10.25 10.3 10.35 10.4

_— Time
& 5.8 _LPRiERRHIR ARG

5.4.3 Bl EnE E IR R

FUR LB Ak 55 R TF S AH [R], 4 P Ak B AT I A T B SRR B . DT 150 3 B R %o 55
(1) NX—BU%

Wi ON—OFF. OFF—ON PR ARG, S SR st N YR HIM s B —3, B N YR s SR
ON Hi¥J A OFF Itf, H5EJy ON Bi# OFF. HUhMiEs: —Bgcs N, AT SR Ab {0 R B EORCR, H 4 BRI A 54
Y IS 3
2 BH—BZE

Fit—E WA A 1) ON B OFF [IREL, BB 2 F A AR FIWTSE 5. A BRI N — B0k, £
B BOEH IR R, HERLEAE A .

R30AN0218CC0100 Rev. 1.00 Page 36 of 39
2016.12.31 RENESAS



RX113 B¢ CTSU &% B A 3\ Atis e M £ A

6. PR

6.1 FXRERFIEKERE (SCF)

SEAKEMTAEFEEE, T DL NS 5 #fF SCF 1 T/E. LAWK SCF .
75 WRENAIR S I AR K KR AR KRS H , SRFEATI . 6.1 Fr,
B KM K 2 Dh— 5 I P e e, RIS 7K 1) K 4 TR AS TR 7K . KR
T A KA, R KR Y IR BN KRS, TEKRE N T R — e K. Rk 4
KRS B NS GRS T — e I T KR IIFEE BT — SR D, A4 K& N
PR AR RN RS, a0 6.2 fror . QSR KA ARG CREIREKER I — H
ZEWND, KENFKREAINR, WK 6.3 frr. Hit, WK 6.4 fiw, anfK
AR E JCPR S 3G, AR — AN K RS . /KR A E 38 n 2]
—EHEGE, KRR FEREE A E WIS mmEm 7. mH, BTEKEA
i, MR TFHET .

FrLL, % SCF R, Hee i vl 250K B30 78 f i KIS IR, R E&A BCRIIMIE. thabh, SRR Y
IR ZSEAA, AT AR PR RS 0 AR AL

6.1 7KZE

6.2 JKIEEB X2 &5 (SaEiEm)
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& 6.3 KIFEMX2E

6.4 KEHEX4E GIXES)
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NEETIMEEEO

T FL - 32 L
. http://www.renesas.com/zh-cn/

Vagt
. http:/www.renesas.com/zh-cn/support/contact.html
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FmlERNBEEER

RSO TR BUITAT 7 B AE T IN (E S 07 AT o A7 50 Il B Y I FRE T i 2
IESCe BeAh, WRAEICE B AT IIESCH 25 2 4k, i LLESCh .

1o RAERI 51 RRE Ak E
(R YRR 5 L SO R S I A B AT AR B
CMOS /™ i RN 5 | BT BT — BN i BT WERAE T BR PR N Is AT AR AT A5 1A, i TS B
e, AMINLSHABIEE R, 72 LSIN ™ AR 5B IR, 1] BER U A T M5 D2 iRsh 1.
AU G, THEIRIESCH ARSI AR 3R 2T AR BE .

2. LR ALBE
[A =) = Ak A ERAS
TWHLR,  LSHP 8 s Ah T AN R A, A7 s R A 5 IR AN o T8 Ik AN R A 5 | et
FEREEAT R, B R RGBT, RBEARIE S IR A
FIRE, AU P90 E S A T e 7= S HEAT SAEINE,  MOE R BIA B A AR I e U TR, AR
ARG IR o

3. AMbAFEUORBEMhE  (DREFDXO
R ZEAr Rl CERBH DO
FEHLHE DI, AR BOR R R DI REd RERO PR Bl CORBE XD o DR OV RAIE A7 BIOX L8t bk Iy
34T, PrUAAREX R CORET XD FEATAEHL

4. KT
[ ) A, e Bh RS o R S A
TERRFISAT TR O By, T 7E SE D)3 R I Bl RS 2 Ja EAT o SAEI, 730 Ik 456 FH A4 % 2
(EEAMRYR G B MBI HEIT I RS, DAENB R R G RN b, HREF
BT, VI A AN IR A (B AN IR FH ) I RRET,  7E B ) I o R S
TR U4

5. KT A2 5
(Y A A RS 1™ fh N, G0 AN RS AT R G vP o it
B [ SRR R Bl W Ry i S AN, T B ROM . AR SEAN ], AR RS v
WA IRFPE(E . SOPEZR PR MR A i, e PR RN R A AN o BRI, AEAR AN A Y 5 17 b I
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the
use of these circuits, software, or information.

2. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

3. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or
technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses incurred by you or
third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The recommended applications for each Renesas Electronics product depends on
the product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic
equipment; and industrial robots etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical
implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it
in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

6. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage range,
movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the use of
Renesas Electronics products beyond such specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult,
please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics
products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes
no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or
regulations. You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the
development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and
regulations and follow the procedures required by such laws and regulations.

. Itis the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the
contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics
products.

11. This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.
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Refer to "http://www.renesas.com/" for the latest and detailed information.

Renesas Electronics America Inc. Renesas Electronics Hong Kong Limited
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