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1 Specification

1 General Feature

1.
m 8-Channel capacitive sensor with auto sensitivity calibration
m Selectable output operation (single or multi output mode)

H Low current consumption

m Uniformly adjustable 3 step sensitivity

m Sync function for parallel operation

m Adjustable internal frequency with external resister

m Open-—drain digital output

®m Embedded common and normal noise elimination circuit

m RoHS compliant 24SOP and 24TSSOP package

.2 Application

Home application

Membrane switch replacement
Sealed control panels, keypads

Door key—lock matrix application
Touch screen replacement application

—
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1.3 Package (24 SOP / 24 TSSOP)
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TSO8N 24SOP / 24TSSOP (Drawings not to scale)
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2 Pin Description (24SOP / 24TSSOP)

PIN . .

Name I/O Description Protection
Number
1 CS6 Analog Input | CH6 capacitive sensor input VDD/GND
2 CS7 Analog Input | CH7 capacitive sensor input VDD/GND
3 CS8 Analog Input | CH8 capacitive sensor input VDD/GND
4 CDEG Analog Input | 3 step sensitivity level selection VDD/GND
5 N.C. - - -

6 VSS Ground Supply ground VDD
7 RST Digital Input | System reset (High reset) VDD/GND
8 OUTH Digital Output | CH1 output (Open drain) VDD/GND
9 ouT2 Digital Output | CH2 output (Open drain) VDD/GND
10 OuT3 Digital Output | CH3 output (Open drain) VDD/GND
11 ouUT4 Digital Output | CH4 output (Open drain) VDD/GND
12 ouT5 Digital Output | CH5 output (Open drain) VDD/GND
13 ouUTe6 Digital Output | CH6 output (Open drain) VDD/GND
14 ouT7 Digital Output | CH7 output (Open drain) VDD/GND
15 ouTs Digital Output | CH8 output (Open drain) VDD/GND

16 VSS Ground Supply ground VDD

Analog Output mode selection (Note 1)
17 SYNC/OPT . VDD/GND
Input/Output | Sync input/output

18 vDD Power Power (2.5V~5.0V) GND
19 Cs1 Analog Input | CH1 capacitive sensor input VDD/GND
20 CS2 Analog Input | CH2 capacitive sensor input VDD/GND
21 CS3 Analog Input | CH3 capacitive sensor input VDD/GND
22 CS4 Analog Input | CH4 capacitive sensor input VDD/GND
23 R_BIAS Analog Input | Internal bias adjust input VDD/GND
24 CS5 Analog Input | CH5 capacitive sensor input VDD/GND

Note 1 : Refer to 6.4 SYNC/OPT implementation
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3 Absolute Maximum Rating

Battery supply voltage 5.5V

Maximum voltage on any pin

Maximum current on any PAD 100mA

Power Dissipation 800mWwW
Storage Temperature -50 ~1507C
Operating Temperature -20 ~ 75T
Junction Temperature 150C

VDD+0.3

Note Unless any other command is noted, all above are operated in normal temperature.

4 ESD & Latch—up Characteristics

4.1 ESD Characteristics

Mode Polarity Max Reference
2000V VDD
H.B.M Pos / Neg 2000V VSS
2000V PtoP
200V VDD
M.M Pos / Neg 200V VSS
200V PtoP
500V
C.D.M Pos / Neg DIRECT
800V
4.2 Latch-up Characteristics
Mode Polarity Max Test Step
Positive 200mA
| Test 25mA
Negative -200mA
V supply over 5.0V Positive 8.0V 1.0V
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5 Electrical Characteristics (Preliminary)
" Vpp=3.3V, Rb=510k, (Unless otherwise noted), To = 25T
Characteristics Symbol | Test Condition Min Typ Max | Units
Operating supply voltage Vop 2.5 3.3 5.0 Vv
Vpp= 3.3V Rg=510k - 80 130
Current consumption loo LA
Vpp= 5.0V Rg=510k - 190 315
Output maximum sink lour Ta= 257 3 3 40 !
current
Sense input
capacitance range Cs Coee = 200pF - 10 100 pF
Note1
Sense input Rs - | 200 | 1000 | @
resistance range
Minimum detective _ _ 3 _
capacitance difference AC Cs = 10pF, Coeq = 2000F 0.2 pF
AC > 0.2pF, Cs = 10pF, 3 1o _
Output impedance 76 Coeg = 200pF o
(open drain) AC < 0.2pF, Cs = 10pF, N P
CDEG = ZOODF
Self calibration time after Vop = 3.3V Rg = 510k - 100 -
Teat ms
system reset Voo = 5.0V Rg = 510k - | 80 | -
Recommended bias Vpp = 3.3V 200 510 820
resistance range Rs kQ
Note2 Vpp = 5.0V 330 620 | 1200
Maximum bias
capacitance Ce_uax 820 | 1000 | pF
Recommended sync Remc 1 5 20 MO
resistance range
High Sensitivity @3.3V - 200 -
L . CDEG . A _ _
Sensitivity level selection (Note 2) Medium Sensitivity @3.3V 600 pF
Low Sensitivity @3.3V - 1200 -

Note 1:The sensitivity can be increased with lower Cg value.
The recommended value of Cg is 10pF when using 3T PC(Poly Carbonate) cover and
10 mm X 7 mm touch pattern.

Note 2: The lower Rg is recommended in noisy condition.
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6 TSO8N Implementation

6.1 RBIAS implementation
VDD
Cs

Rs

R_BIAS <

The R_BIAS is connected to the resistor to decide the oscillator and internal bias current. The
sensing frequency, internal clock frequency and current consumption are therefore able to be
adjusted with Rg. A voltage ripple on R_BIAS can make critical internal error, so Cg is connected
to the VDD (not GND) is recommended. (The typical value of Cg is 820pF and the maximum
Value is 1nF.)

Ipp [uA]
360

320
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240
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160

120

80
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Rpias [kQ]

Current consumption curve
The current consumption curve of TSO8N is represented in accordance with Rg value as above.

The lower Rg requires more current consumption but it is recommended in noisy application. For
example, refrigerator, air conditioner and so on.
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6.2 CS implementation

CS8 <<

Rss
—- Touch PAD8

Css

ooe

Rsi

——-_ Touch PAD1

CS1 <<
Cst

|”—| -

The parallel capacitor Cgy is added to CS1 and Cgg to CS8 to adjust sensitivity. The sensitivity
will be increased when smaller value of Cs is used. (Refer to the below Sensitivity Example
Figure) It could be useful in case detail sensitivity mediation is required. The TS08N has three
steps sensitivity and it is available to control with CDEG pin. (Refer to 6.3 CDEG
implementation chapters) The TS08N has eight independent touch sensor input from CS1 to
CS8. The internal touch decision process of each channel is separated from each other.
Therefore eight channel touch key board application can be designed by using only one TSO8N
without coupling problem. The Rs is serial connection resistor to avoid mal-function from
external surge and ESD. (It might be optional.) From 200Q to 1kR is recommended for Rs. The
size and shape of PAD might have influence on the sensitivity. The sensitivity will be optimal
when the size of PAD is approximately an half of the first knuckle (it’s about 10 mmx 7 mm). The
connection line of CS1 and CS2 to touch PAD is recommended to be routed as short as
possible to prevent from abnormal touch detect caused by connection line.

ADSemiconductor Confidential 6/18




ADSemiconductorg

" Free from Common Mode Noise "

I ——
TSO8N (8-CH Auto Sensitivity Calibration Capacitive Touch Sensor)
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Sensitivity Example Figure at High sensitivity

6.3 CDEG implementation

CDEG << _‘[_

—— Crra

The TSO8N has internally a standard level to detect the capacitance variation for the decision of
touching. The one of three step sensitivity is decided by Cpeg. The value of Cpeg is represented
according to the standard variation level as below table.

CDEG capacitor value vs. sensitivity

Sensitivity Level High Meddle Low

CDEG Capacitor Typical Value 200pF 600pF 1200pF
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6.4 SYNC/OPT implementation

6.4.1 Single Connection

This pin will be assigned for the output option selection. It will decide that TS08N is working on
single or multi touch detection mode. It should be implemented as below for these.

VDD

SYNC/OPT <<

(Single Mode Implementation)

SYNC/OPT <

(Multi Mode Implementation)

6.4.2 Multi Connection

Over two TS08N can work on the one application at the same time thanks to SYNC function
with this pin. The SYNC pulse prevents over two sensing signal from interfering with each other.
Rsyne is pull-down resistor of SYNC/OPT pin. Too big value of Rgyne makes the SYNC pulse
falling delay, and too small value of Rsync makes rising delay. Typical value of Rsync is 2MQ.The
Sync pin should be implemented as below. The TS08N can also be used with the other TSxx
series by employing this SYNC function. The TSO8N could only operate on multi output mode in
this configuration.

/NI /ADT -~

15" TSO8N

QVNIN(/NADT\ e~

2" TSO8N or TS**
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6.5 RESET implementation

TS08N has internal data latches, so initial state of these latches must be reset by external reset
pulse before normal operation starts. The reset pulse can be controlled by host MCU directly or
other reset device. If not, the circuit should be composed as below figure. The reset pulse must
have high pulse duration about a few msec to cover power VDD rising time. The recommended
value of Rgst and Cgrst are 330K and 100nF.

RESET <<

Recommended reset circuits 1

The better performance is warranted with below reset circuit. The Q1 is turned on and makes
reset pulse when power is on and VDD is raised to operating voltage. After a few msec
(duration time is determined by R7, R8, C5), Q1 is turned off and TS08N can be operated with
normal sensitivity.

VDD

R7

200K
Q1
2N 3906

q
R8 200K RESET
q

C5

220nF
R9
470K

Recommended reset circuits 2
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6.6 Output Circuit Implementation

VDD
Rours {
Rours OUTPUT1
oUTPUT!  B—— | 4
{ Rours OUTPUT2
OUTPUT2 W ‘ | >
T Roura OUTPUT3
OUTPUTS W . : 3
Rours OUTPUT4
OUTPUT4 W . 4
é OUTPUT5
OUTPUTS W p
R
ovTe ? OUTPUT6
OUTPUTE B b D
I:aOUT7
| > OUTPUT?
OUTPUT7 W . y
I:{OUTB
1 OUTPUTS
OUTPUTS W 5 p

The OUTPUT pins have an open drain structure. For this reason, the connection of pull-up
resistor Royr is required between OUTPUT and VDD. The maximum output sink current is 4mA,
so over a few k@ must be used as Royr. Normally 10k® is used as Rour.

The OUTPUT is high in normal situation, and the value is low when a touch is detected on the
corresponding CS.
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7 Recommended Circuit Diagram

VDD (5V)
o
_J:_ 820p
- 5
SEG ] 200 4\, 1 6 ces 124 200 [ ]
SENT | 200 2 23 510K
AN Cs7 Rb 4%
SENG | 200 3 22 200 [ SENZ
e a] &3P st 21 MW\300 SEN3
L N.C. 3 NG ) mzoo SENZ
VDD (8V) == — 6 \N/.C. gsf 9 VW\a00 o
10p J10p Jiop oo 7| Ve s1 g
5 RST  Vdd 7
100n 9 Out1 Sync 5 - L L L
= 0| Qu2 Vss 5 1op f1op [op frop fiop
-|_ . T ous  ous gz
Out4 Out7 VDD (5V)
2 3
VDD (5V) outs - oue J . Connect to the
= = other TSO8N
TSO08N

K u é

olIoIoIeIeIeIeIe

=
=

[o)eje}
CCCCcc Ccc
Sa4494 44
TUUTT TUT
ccccc ccc
G944 444
=NwhsO o N oo

E F F EE

'S

£ EE

TSO8N Application Example Circuit

The VDD periodic voltage ripple over 50mV and the ripple frequency is lower than 10 kHz can
cause wrong sensitivity calibration. To prevent above problem, power (VDD, GND) line of touch
circuit should be separated from other circuit. Especially LED driver power line or digital
switching circuit power line certainly should be treated to be separated from touch circuit.

When TS08N used in noisy environment, Lower Rg is recommended.

In PCB layout, Rg should not be placed on touch pattern. If not, Cg has to be connected. The
Rg pattern should be routed as short as possible.

The Cg patterns also should be routed as short as possible and the width of line might be about
0.25mm.

The capacitor that is between VDD and GND is an obligation. It should be located as close as
possible from TSO8N.

The Cg pattern routing should be formed by bottom metal (opposite metal of touch PAD).

The empty space of PCB must be filled with GND pattern to strengthen GND pattern and to
prevent external noise from interfere with sensing frequency.

The capacitor which is connected with CDEG allows changing the sensitivity. (See 6.3 CDEG
implementation chapter)

The TSO08N is reset if RST Pin is high. (See 6.5 Reset implementation chapter)

The OUT1 ~ OUT8 are open drain output ports. Therefore the pull-up resistor should be
needed as above figure.

The TSO8N is working with single output mode if SYNC pin is high and it will be in multi output
mode when it’s low. The resistor which is connected with GND should be connected with
SYNC pin when the application is required over two TSO8N devices.
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7.1 Example — Power Line Split Strategy PCB Layout
A. Not split power Line (Bad power line design)
12V By BV LE[,)(LCD) By
SKPS I »  Driver & > Sensor 1C
Regulator
U-Com
|
AC Load & J7 é
Relay
bMain B/D Display B/D

4+ The noise that is generated by AC load or relay can be loaded at 5V power line.

+ A big inductance might be appeared in case of the connection line between main board and
display board is too long, moreover the voltage ripple could be generated by LED (LCD)
display driver at VDD (5V).

B. Split power Line (One 5V regulator used) - Recommended

By
SMPS 12V > SV.B Sensor [ GND_B
Regulator

v

AC Load &

- BV A LED(LCDY | aND_A
eay “| Driver & T
hdain B/D Display B/D U-Com =

C. Split power Line (Separated S5V regulator used) — Strongly recommended

B

SMPS 2V, SVB o genzor 1 [GNDB

Fegulator B
v
AC Load &
A Cl’a 5y 5V A | LEDILCD) Driver | GND_A
ela — -
Y " Regulator & - & U-com
Main B/D L Display B/D B
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8 MECHANICAL DRAWING

8.1 Mechanical Drawing (24 SOP)

I 13 o /
t AAAAAAAAARAR 21
2 24-SOP-375
o
=1 O
+ JHOHHEY0rENE et
# #12 015 0o II|'|I E
u
5 15.74 MAX N ol % =
: 1524 020 ; % E
[} ™l
.-"I "'k A
|| M
N 038 005 -

NOTE: Dimensions are in millimsters.
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8.2 Mechanical Drawing (24 TSSOP)

A

I: o

—_— ——

ianaRRARR e AR RARARE]

,GJ‘ | 1
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[ |
] |
4 |
~ [
0.25 : .
GALUGE Pl a.M_L
_— /< El \ ‘
1/_ [ i SEATING PLANE
a1 ‘ L
B T DETAIL ‘A
= =
| 4L TSSHOP = | 24L TSSUP
= =
7 o
MIN NOM. | MAX MIN NOM., | MAX
A — —_ 1.20 kb 0.19 — 0.30
Al 0.05 — 0.15 bl 0.19 0.22 0.25
Ac 0.80 0.90 1.05 C 0.09 i 0.20
D 7.7 7.8 7.9 cl 0.09 — 0.16
El 4.3 4.4 45 01 0° —_ a°
E 6.2 6.4 6.6 L1 1.0 REF
L 0.45 0.60 0.75 e 0.65 BSC
R 0.09 — — N 54
R1 0.09 — — Ref. Jedec MO-153 Issue C
Variation AD
Notes

1. ALl DIMENSIONS ARE IN MILLIMETERS (ANGLES IN DEGREES).
DIMENSIONING AND TOLERANCING PER ANSI Y14.5M-1994,

DIMENSION ‘D" DOES NOT INCLUDE MOLD FLASH ,PROTRUSIONS
OR GATE BURRS.
DIMENSION “E1° DOES NOT INCLUDE INTERNAL FLASH 0OR PROTRUSION.

2
A\
A
A DIMENSION ‘b’ DOES NOT INCLUDE DAMBAR PROTRUSION.
A\
N

“N” IS THE MAXIMUM NUMBER 0OF LEAD TERMINAL POSITIONS
FOR THE SPECIFIED PACKAGE LENGTH.

CROSS SECTION B-B TO BE DETERMINED AT 010 TO 0.25MM
FROM THE LEAD TIP.
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9 MARKING DESCRIPTION
Device Code : 1 S 0 8 N

I—> Type of version

e Channel Number
> Touch Switch Group

Weekly Code :+ YY ZZ

s Manufacturing Year
> Manufacturing Week
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NOTES:

LIFE SUPPORT POLICY

AD SEMICONDUCTOR’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN
LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE
PRESIDENT AND GENERAL COUNSEL OF AD SEMICONDUCTOR CORPORATION

The ADS logo is a registered trademark of ADSemiconductor

(© 2006 ADSemiconductor — All Rights Reserved

www.adsemicon.com
www.adsemicon.co.kr
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