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1 General Description

WT5700 is a 1-12 keys capacitive touch key sensor. It is designed for replacing button and also can be
configured as matrix scan function. WT5700 has low power consumption, so it is suitable for consumer
products and portable applications.

1.1. Features

1-12 channel input sensor
Auto sensitivity calibration

3 sensitivity option pins

2 sensitivity control registers
Anti-noise circuit embedded

24ms response time

3 output modes
¢ Direct output: 12 output pad (open drain output)
¢  Serial output(12C) and include interrupt pin
¢ PWM output
Output polarity option: active high or active low
6 output expander(maximum)
Open-drain digital output with maximum drain current 8mA
Wild operating voltage: 2.2V ~ 5.5V

3 operation modes: Normal mode, Slow down mode and Sleep mode

Low operating current

¢ Normal mode

° 3.3V: Typical 150uA

. 5.0V: Typical 315uA
¢  Slow down mode

. 3.3V: Typical 35uA

° 5.0V: Typical 75uA
&  Sleep mode

° 3.3V: Typical 0.6uA

. 5.0V: Typical 0.7uA
®  Package type

e LOQFP48
& SSOP24
& SOP16
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2. Pin Assignment

2.1. Package
VDD [| 1 16 [] OUTI0] ouTo] [] 1 2uoutp
VDD [|2 23[]OUT[3]
SI[01[] 2 15 []OUT[1] sT0] [ 3 22 [] PWMO[0]
SI[1][]3 14 [] OUT[3 SI[2] [] 4 21[]SCL
N3 5700-sG163  14JOUTEl s M 20 spA
SI3] [ 4 (SOP) 13[]SCL e S700-0G20 oo
SI[8]1[]5 12 [] SDA SI[8][| 7 (SSOP) 18[] OUT[6]
SIfo][]6 11 [JOUT[8] SI91[8 17 JOUTI8]
SI[10][] 9 16 [] OUT[9
SIy(] 7 10 []OUT(10] SIHE 10 15 % OUTH)]
VSS[]8 9 []OUT[11] TEST ] 11 14[] OUT[11]
INT] 12 13[] VSS
5=
pLEs &
ooyly HYsesw
= ZZazEEE
cGzzBBeB333¢
Arararararararariarariri
NCD?'SS‘?QEF%"#SS?%% '(;36]NC
SIf][] 2 35 [] OUT[3]
Si[21[] 3 34 []OUT[4]
SI[3][] 4 33 [] OUTIS5]
sij4][] 5 32 [] PWMOI[0]
sie][]7 (LQFP) 30 [] SDA
si7I[] 8 29 [] PWMO[1]
si8][] 9 28 [] OUT[6]
Si[9] [] 10 27 []OUT[7]
SI[0] [] 11 26 [ OUT[8]
NC[]12 25 []NC
PYLer223S AR
N N Iy I I [ N N N Ny B |
OFTkEEsSzZz0w g O
8 2333
§I =
:
w
2.2. Ordering information
Package Type Package Outline Part Number
SOP 16 pin 150mil 5700-SG163WT
SSOP 24 pin 150mil 5700-0G240WT
LQFP 48 pin mm*7 mm 5700-RG480WT
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2.3. Pin description

R480 | 0240 | S163 Pin Name I/O Function Description
47 3 2 SI[0] A [Capacitive sensor input[0]
2 3 SI[1] A |Capacitive sensor input[1]
3 4 SI[2] A |Capacitive sensor input[2]
4 5 4 SI[3] A |Capacitive sensor input[3]
5 Sli[4] A |Capacitive sensor input[4]
6 SI[5] A [Capacitive sensor input[5]
7 6 SI[6] A |Capacitive sensor input[6]
8 SI[7] A |Capacitive sensor input[7]
9 7 5 SI[8] A |Capacitive sensor input[8]
10 8 SI[9] A |Capacitive sensor input[9]
11 9 6 SI[10] A |Capacitive sensor input[10]
14 10 7 SI[11] A |Capacitive sensor input[11]
15 11 TEST | [Test mode pin (internal pull high)
16 12 INT O [Interruption output
17 MTM | |Multi touch mode select input (internal pull high)
18 SLOW_MODE_N| | |RC oscillator frequency slow down mode (internal pull high)
19 13 8 VSS P [ground
20 WIN_CTL I |Window sensitivity control (internal pull high)
21 14 9 OUT[11] O [Channel of output[11] (Open drain)
22 15 10 OUT[10] O |Channel of output[10] (Open drain)
23 16 OUT[9] O [Channel of output[9] (Open drain)
26 17 11 OUT[8] O [Channel of output[8] (Open drain)
27 OUT[7] O [Channel of output[7] (Open drain)
28 18 ouTI[6] O |Channel of output[6] (Open drain)
29 19 PWMOI1] O |PWMOI1] output
30 20 12 SDA I/O [12C SDA
31 21 13 SCL I |12C SCL
32 22 PWMOI [0] O |PWMOI [O] output
33 OUT[5] O [Channel of output[5] (Open drain)
34 OUT[4] O [Channel of output[4] (Open drain)
35 23 14 OUTI3] O |Channel of output[3] (Open drain)
38 24 OuUT[2] O |Channel of output[2] (Open drain)
39 15 OUT[1] O [Channel of output[1] (Open drain)
40 1 16 OUT[0] O [Channel of output[0] (Open drain)
41 SENSE[0] | |Sensitivity control [0] (internal pull high)
42 2 1 VDD P |VDD
43 SENSE[1] | |Sensitivity control [1] (internal pull high)
44 SENSE[2] | |Sensitivity control [2] (internal pull high)
45 PWMO_EN I |PWMO output enable (internal pull high)
46 PWMO_SLT I |PWMO output mode selection (internal pull high)

A: analog, O: output, I: input, P: power
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3. Functional Block Diagram

0] —» - » OUT(0]
SIL] —» OUT[1]
] _»—» - OUT[2]
N —» OUT[3]
a4 — ] — OUT[4]
g:%ﬂ Input Key Output Driver _>83H2}
St _>—> —» OUT[7]
A - » OUT[8]
Nl - » OUT[9]

o > ——» OUT[10]
ai11] —» OUT[11]
—» scL
AUtO. Slave 12C «—» SDA
Calibration > INT
—» PWMO[0]
PWM — PWMOJ[1]
SLOW_MODE_N — System Clock
«—— SENSE[0]
Control <—— SENSE[1]
VDD —» POR Register o WINDOW CTL
-« MTM
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4. Functional Description

4.1. Chip initialization
After VDD rises over POR(power on reset), the internal reset signal will be kept active about 196ms and
then be released

N
3.3V/5V w ;
VDD | - - - - - l
' POR Level |
1 1 >
v 1 1
A . 196.608ms
S —
Chip reset :
ov ‘ 5 t
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%
IIGII
i
S

4.2. System control register

Index |Default| R/W | Bit Name Description
00 60 |R/W | 7 |Reserved
R/W| 6 |HEAVY_LOAD N Faster sample clock for heavy load.
1: Disable
0: Enable

R/W| 5 |SLOW_MODE_N System and sample oscillator slow down mode for

power saving.

1: Normal mode

0: Slow down mode

W 4 |RST_CALB 1: Reset calibration block and new calibration starts

0: normal mode

R/W | 3 |ACT_INT_LVL Interruption active level

1: High active

0: Low active

R/W| 2 |ACT_OUT_LVL Detect output active level

1: High active

0: Low active

RW| 1 |CTL_SLT Control signal selection

1: From register setting (controlled by IIC)

0: From input pin (controlled by pin)

RW| 0 |PWR_DN 1: Power down oscillator

0: Normal mode

(a) If MUC sends 12C command to set CTL_SLT=1, the function of control input pin will be disable.
The control signals include SENSE[2:0], WIN_CTL, MTM, PWMO_EN, PWMO_SLT, SLOW_MODE_N,
and HEAVY_LOAD_N.

(b) PWR_DN: MCU sends I12C command to enable/disable power down mode(sleep mode).

(c) After wake up, MCU must set RST_CALB=1 to reset calibration block and get new & correct calibration
data.

Copyright] 2008 Weltrend Semiconductor, Inc. All Rights Reserved.
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4.3. 12C interface

If MUC sends command to set CTL_SLT=1(index:00H,bit1), the function of control input pin will be
disable. Control signals include: SENSE[2:0], WIN_CTL, MTM, PWMO_EN, PWMO_SLT,
SLOW_MODE_N, HEAVY_LOAD_N.

4.3.1. Slave I12C Command format

(A) Slave 12C write mode:
Start + saddr(EO) + A + 00 + A + addr + A + datal + A+ - - - + dataN + A + Stop

(B) Slave 12C read mode:
Start + saddr(EO) + A + 00 + A + addr + Stop +
Start + saddr(E1) + A + datal + A + - - - + dataN + NACK + Stop

Copyright] 2008 Weltrend Semiconductor, Inc. All Rights Reserved.
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4.4. Pin and Register control signal
4.4.1. Control register

Index |Default| R/W | Bit Name Description
02 F7 |R/IW| 7 |PWMO_EN Enable PWM output

6 |[PWMO_SLT PWM output mode selection

1: PWMIJO] output SI[0]/SI[2])/SI[4])/SI[6])/SI[8]/SI[10]
PWMI1] output SI[1)/SI[3)/SI[5)/SI[7)/SI[9)/SI[11]

0: PWMIO] output SI[0}/SI[1]....... /SI[10]/SI[11]

5 |MTM Default =1

1: Multi touch mode

0: Single touch mode

4 |WIN_CTL Window sensitivity control

1: No-windows sensitivity

0:1/2-windows sensitivity

3 |Reserved
2-0 |SENSE1[2:0] Sensitivity level selection for group 1 (SI[11:7], SI[5:1])
000: 4 clock
001: 8clock
010: 12 clock
011: 20 clock
100: 32 clock
101: 48 clock
110: 72 clock
111: 96 clock

03 07 |R/W | 7-3 |Reserved
2-0 [SENSE2[2:0] Sensitivity level selection for group 2 (SI[6], SI[0])
000: 4 clock
001: 8clock
010: 12 clock
011: 20 clock
100: 32 clock
101: 48 clock
110: 72 clock
111: 96 clock

(a) Initial “are same as status of “INPUT” pin.
“CONTROL" data includes SENSE[2:0], WIN_CTL, MTM, PWMO_EN, PWMO_SLT, SLOW_MODE_N,
HEAVY_LOAD_N.

(b) Sl sensitivity source from pin or register

CTL_SLT =0 CTL_SLT=1
SI[11:7], SI[5:1] SENSE[2:0] pins SENSE1[2:0] register
SI[6], SI[O] SENSE[2:0] pins SENSEZ2[2:0] register

(c) MTM=0 : single touch mode. The lower number input has more prior output. SI[0] is the most prior
output and SI[11] is the most posterior

Copyright] 2008 Weltrend Semiconductor, Inc. All Rights Reserved.
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(A) The key detector is the value (different clock numbers) of clock difference for detecting from
no-touching to touching.

SENSE[2:0]

Clock difference

0 0 0 4

0 0 1 8

0 1 0 12
0 1 1 20
1 0 0 32
1 0 1 48
1 1 0 72
1 1 1 96

(B) The key from touching to release detect by WIN_CTL.

SENSE [2:0] WIN CTL

1 0

No-W 1/2-W

oJo]o 4 2
0] 0|1 8 4
0] 1o 12 6
0 1|1 20 10
100 32 16
1] 0|1 48 24
1] 110 72 36
1] 1 |1 96 48

TR I T L R R R T
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4.5. Output interface

SI0] —|—p p OUT[O]
SI[1] P OUT[1]
Si[2] | p P OUTI2]
SI[3] ——p » OUT[3]
Si[4] —p P OUT[4]
SI[5] —|—p» P OUTI5]
SI[6] ———p» P OUT[6]
g:[;] 7%4 Input Scan & Output > ouTrl
S|{9} 13 pswitch selection & :83”3}

SI[10] —+—p» driver » OUT[10]

SI[11] ——p»| P> OoUT[11]

<4——SCL
4P SDA
» PWMOIO0]
» PWMO[1]

4.5.1. Direct output : OUT[11:0]

Direct mode : IN pad (SI[0]-SI[11]) => output pad(OUT[0]-OUT[11]))
(1) Multi touch mode(MTM=1, (index:20H,bit5))
(2) Single touch mode(MTM=0, (index:20H,hbit5))

4.5.2. PWMO output: PWMOI1:0]

(1) PWMO_SLT register :
(a) PWMO_SLT=1 : PWMOI[0] outputs the dectection of SI[0]/SI[2]/SI[4]/SI[6]/SI[8]/SI[10]
PWMOI1] outputs the dectection of SI[1]/SI[3)/SI[5)/SI[7]/SI[9])/SI[11]
(b) PWMO_SLT=0 : PWMOIO0] outputs the dectection of SI[0]/SI[1]................ /SI[10]/SI[11]
PWMOI1] is no use.

Touched PAD PWMO SLT=0 PWMO SLT=1
PWMOIO0] output PWMOIO0] output PWMOI1] output
SI[O] 01H 02H
SI[1] 03H 02H
SI[2] 05H 06H
SI[3] 07H 06H
Sl[4] 09H 0AH
SI[5] 0BH 0AH
SI[6] ODH OEH
SI[7] OFH OEH
SI[8] 11H 12H
SI[9] 13H 12H
SI[10] 15H 16H
SI[11] 17H 16H

(2) PWMO base clock = system clock = 1Mhz. => PWMO period = 1Mhz/32=31.25kH

Copyright] 2008 Weltrend Semiconductor, Inc. All Rights Reserved.
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(3) PWMO-outputs only support single-touch mode

}4 32Tpwm >}
PWMO=01H | [« Towm | e Towm
PWMO=02H ) le2Tpum s |e2Tpwm
PWMO=17H [« 23Tpwm—» -

Tpwm = 1/1Mhz =1us

45.3. 12C serial interface

(1) Sensor data(KEY TOUCH[11:0]) always supports multi-touch mode.
Index |Default| R/W | Bit Name Description
08 00 R | 7-4 |Reserved

3-0 |[KEY_TOUCH 0000: No key of SI[11:8] has been touched
[11:8] 0001: SI[8] key has been touched

0010: SI[9] key has been touched

0011: SI[9:8] keys have been touched

|
1111: SI[11:8] keys have been touched

09 00 R | 7-0 [KEY_TOUCH 0000_0000: No key of SI[7:0] has been touched
[7:0] 0000_0001: SI[0] key has been touched
0000_0010: SI[1] key has been touched
0000_0011: SI[1:0] keys have been touched

|
1111 1111: SI[7:0] keys have been touched

(2) SI[11:0] Sample counter.
Index |Default| R/W | Bit Name Description
OE 30 |R/W | 7-4 |Reserved’3” must be “3”

3-0 |[CHAN_SEL[3:0] |Select key input channel.
0000: Select sensor input SI[0]
0001: Select sensor input SI [1]

|
1010: Select sensor input S| [10]
1011: Select sensor input Sl [11]
1100~1111: no define

1E 00 R | 7-3 |Reserved
00 R | 2-0 [SMP_CNTJ[10:8] [Sample counter[10:8] *

1F 00 R | 7-0 |SMP CNT[7:0] |Sample counter[7:0] *

(a) After the sample channel is selected by CHAN_SEL[3:0], MCU must wait at least 24ms and then read
sample counter.
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4.6. Interrupt

4.6.1. WT5700 & MCU interface timing

When any key pads are touched, the INT pin generates periodic pulse which period is approximate
24ms and the active time is 2ms. ACT_INT_LVL register((index:00H,bit3)) controls to program H/L active
level of INT pin

Touch J ‘

NT e e L i

. R .,
2.048ms . 24 .576ms . 24 .576ms
000H > KEY_TOUCH[11:0] = xxxH < 000H

After “INT” is active, MCU must read KEY_TOUCH among 24ms. Otherwise, MCU maybe read
KEY_TOUCH][11:0]=000H

Copyright] 2008 Weltrend Semiconductor, Inc. All Rights Reserved.
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4.7. Output expander shared with OUT[5:0] pins

The GPOI[0] ~ GPOI5] are the general purpose output shared with KEY detector output pads. When
GPO_OE is enable, it is a general purpose output port and it could source /sink 4mA.

INTERNAL DATA BUS— ¢ DATA . PO OF
Q [ o—
GPOX_OE WRITE—|cp onp—CPO_OEN
CDN
NRST—! GPOX

12C_DATA D Q GPO_D ) >04H

nr2do

GPOX_D_WRITE—{CP QNf=
CDN =
NRST—!

Index |Default| R/W | Bit Name Description
04 00 [R/W | 7-6 |Reserved
5-0 |GPO_OE[5:0] GPO output enable

1: GPO_D[5:0] output

0: detector OUT[5:0] output

05 00 W | 7-6 |Reserved
5-0 |GPO DI5:0] Write: GPO output data
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5. Electrical Characteristics

5.1. Absolute Maximum Ratings

Parameter Min. Max. Units
DC Supply Voltage (VDD) -0.3 5.5 V
Storage temperature -25 125 °C
Operating temperature -10 85 °C

*Note: Stresses above those listed may cause permanent damage to the devices

5.2. Power Supply

Symbol Parameter Condition Min. Typ. Max. | Unit
lvoDsy Normal operation current No load on output 315 UA
at 5V operating
lvbDaay Normal operation current No load on output 150 UA
at 3.3V operating
IsLowsy Slow down mode current No load on output 75 UA
at 5V operating
Is owsay Slow down mode current No load on output 35 UA
at 3.3V operating
IsLeEPsy Sleep mode current No load on output 1 UA
at 5V operating
IsiEEP33y Sleep mode current No load on output 1 UA
at 3.3V operating

5.3. Digital 1/0

Symbol Parameter Condition Min. Typ. Max. Unit
v/ Input high Voltage 0.7Vpp Vppt0.3| V
Vi Input low voltage -0.3 0.2vDD| V
Von Output high voltage (Note 1) IeﬁH\/_DAIrI)IT;%.SV 2.4 \Y;
Von Output high voltage (Note 1) lon = 4mA 4 \Y

at VDD= 5V

VoL Output low voltage (Note 2) loL=4mA 0.4 V
Voo Output low voltage (Note 3) lop = 8mA 0.4 \
loz Tri-state leakage current Vo =0o0r 3.3V +0.01 +1 MA
Rpu1 Pull up resistor (Note 4) VDD=5V 25 KQ
Rpus Pull up resistor (Note 5) VDD=5V 10 MQ

Note 1: Including all output PAD.

Note 2: Including INT, SDA and PWMOI[1:0] output PAD

Note 3: Including OUT[11:0] output PAD

Note 4: Including SCL and SDA

Note 5: Including TEST, MTM, SLOW_MODE_N, WIN_CTL, SENSE[2:0], PWMO_EN and PWMO_SLT

Copyright] 2008 Weltrend Semiconductor, Inc. All Rights Reserved.
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6. Typical Application Circuit

6.1. VDD Pin

WT5700 3.3V/5V

VDD P P VDD

— 47U

)|
il
o
H
c
\|

6.2. 12C Interface Protection

VDD VDD
47K 10K
WT5700

150
SCL £ & SCL
SDA & & SDA

150

—=100p —=100p

6.3. SI[11:0] Input Protection

WT5700 100
SI[11:0] <{KEY[11:0]]
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7. Package Dimension

7116 A HHHHHHH _}

=

.
0.0

3
/

Q0Btyp.

Ll | 2 |
[ 1
LD i iJ L _'—f
CRNE ISR R E R N
|| ootetyp | | o0.0504p.
S | I
D
N]
<y ) SEATING PLANE
|
= |D.003max. =
| L
SYMBOLS MIN. MAX.
Fiy 0.053 . 069
Fiy 0.004 .010
D 0,586 {0.394
E Q.150 0157
H 0.228 0,244
L 0.016 0.050
& 0 !
UNIT : INGH
NOTES:

1WJEDES QUTLINE @ MS—012 AC
2.DIMENSIONE "D* DOES NOT IMNCLUDE WMOLD FLASH,

FROTRUSIONS OR GATE BHURRS MOLD FLASH, PROTRUSIONS
AMD GATE BURRS SHALL MOT EXCEED .153mm (DDBin}

PER SIDE.

A.FMENSIONS "E" DOES MNOT INCLUDE INTER—LEAD FLASH,
OR PROTRUSIONS, INTER—LEAD FLASH AND PROTRUSIONS
SHALL NOT EXCEED .25mm [010in) PER SIDE.
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7.2. 24pin SSOP

Eppﬁmﬁ
-1

SYMBOLS|  MIM. HOM. bR
A — 0.OB4 0.070
Al 0004 — —

AZ - - .05

b 0.008 - 0.012

[ 0.00e - o.010

[¥) 0335 0.341 0345

E 0.228 0236 0.244

E1l 0,130 134 0.157
o [£] 0024 o025 0.030

L 0.016 o023 —

L1 = 0041 _

g o - 5

UNIT @ INCGH

ROTES:

1.0HENSION O COES MAT [NCLLCE WILD PROTRUSONS OF CATE BURRES.

WD PROTRUSOMS AWO GATE BURRS SHALL WOT EXCEED 000ET PER
SIDE. DIMENSIOH E1 DOES MOT INCLLDE INTERLEAD MWD PROTRUSIOHS.

INTERLEAD MOLO PREITRUSKMG SHALL WOT EXCEED O.0MD° PER SGE
ZOMENSION b DORS HET (MCLUDE DAMBAR PROTRUS OHANTRLSKN.
ALLDWAELE [AMENT PROTRLGION SHALL BE 0.004™ TITAL W EXCESS OF
b CHWERSIN AT MACIMUM WATERWL CORDITICH. CAMBAR IHNTRUSICH
SHALL MWOT REDUCE CAMERSION b BY MORE THAW 0U00X" AT LEAST.

Bl
e ]..FM*JL
EEATIHG PLALE ]
f 1
o L

L1

Al
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7.3. 48pin LQFP

WARISTIONS (ALL DIMENSIONS SHOWN N MM)

SYMBOLS MIN, MAX.
. A - 1.6
_ Al 0.05 D15
o1 A2 1.35 1.45
¢l 0.09 0.16
D 9.00 BSC
01 3
E
E1 7.00 BSC
[ 0.5 BSC
wl o e
b 0.17 0.27
L 0.45 0.75
L1 1 REF
° _ ) NOTES: A
4 GAGE PLANE —L | f 1.JEDEC QUTLINE:MS—-026 BBC
SEATING: PLANE * * 2.DIMENSIONS D1 AND E1 DO NOT INCLUDE
. MOLD PROTRUSION, ALLOWABLE PROTRUSION IS
L 0.25mm PER SIDE. D1 AND E1 ARE MAXIMUM

PLASTIC BODY SIZE DIMENSIONS IMCLUDING
MOLD MISMATCH,

S.DIMENSION b DOES NOT INCLUDE DAMBAR
PROTRUSION.ALLOWABLE DAMBAR PROTRLISION
SHALL NOT CAUSE THE LEAD WIDTH TO
EXCEED THE MAXIMUM b DIMENSION BY MORE
THAN D.08rmen.

L1
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