CHEMTRONICS - Digital Sensor

Ver. 1.0

8-CH CAPACITIVE TOUCH SENSOR SPECIFICATIONS

1. REVISION HISTORY

Rev CONTETNS DATE
1.0 First Creation May 3, 2008
2.0 Major Updated Jun 1, 2008

CT1C08x SPECIFICATIONS

8/19/2008 10:05 AM

lof25



CHEMTRONICS - Digital Sensor Ver. 1.0

CONTENTS

1. REVESION HISTORY ...ttt bbb bbb
2. FEATURES ......cccoeovmne.
2.1 Package  ............
2.2 General Features
2.3 Applications ...........
3. BLOCK DIAGRAM ..ottt h bbb £ttt
4. ELECTRICAL CHARACTERISTICS ..ottt 5
4.1 Absolute Maximum Ratings ..............
4.2 DC CRATACIEIISLICS .vovvviveriitiietestes s et sterestesieteste e etesteresbeste e be e sbes e sesbe st abe st eseebessetesbeseabeseebe e ebenbeseabesarenren
5. PIN DESCRIPTION ..ottt ettt bbb bbb e bbbttt
5.1. Power Supply Pins
5.2. Sensing OSC Sensitivity CONIOl PiNS..........cccoviiiiiiiiiic st 6
5.3, SYSEM CONLIOI PINS ....oiiiiiiicii bbbt b ettt
5.4. MPU Interface Pins ...
5.5. Sensor Input Pins .........
5.6. Parallel Output Pins.............
6. FUNCTIONAL DESCRIPTION
B.1. MOCU INTEITACE .oeiie it ettt et e e e ettt ettt se ettt s n e b et es
- 12C- Bus Timing Start/Stop...........cceevvvevirevvnvvnern v
= 12C- BUS THMING DALA....v.vvevoiieeeieiseieieisiieen e ee s eee s e e seeisssst st ss ettt st ets s st s bbbt s s
= 120 WIHEE FUNCHION. ...v.viececvtt ettt e e e et ettt ettt bttt b b s sn bt s bbb s
- 12C Read FUNCHION........cocvveeiviieieiccee e e e
6.2. Parameter Data Write/Read Sequence.............c.ccovevneee
6.3. Sensor Output Data Read Sequence.............cocevevevnieinnn.
6.4, OULPUL NOIA TIME... ..ttt s e bt tenr bbbt sr et eb e erebeneaea
6.5, SEIf CaliDrAtiON. .. ... . ettt eae eeeaearee —eeaeere ettt e ere e e aennens
6.6. Touch Decision..............ccooeeevnene.
6.7. Detection Level Control
6.8. Frequency Adjustment fOr SYStEM CIOCK........cco it weiriiiiciiiies et et 10
6.9. Concurrent Touch Handling
B.10. POWET SAVE..... ittt et ettt —esbesbesb e st et ate eebeabeare fabeaseaseane et e e e b e b e nrenre b re et
B.11. RESEL it s e e
7. COMMAND LIST ..ot s e e
7.1. System Control Mode ...t e
7.2. SOft RESEL ..o e . e e e
7.3. Parallel Interface Selection ........
7.4. Touch Key Enable............cc........
7.5. Sleep Mode Selection
7.6. Scan Speed for Burst & Sleep Mode, Reference Average Operation Mode..........c.o.cueiiiiint vevvneeennnene 18
7.7. Channel Count Enable
7.8. Touch Duration Time
7.9. Global Touch Sensitivity Setting
7.10.Local Touch Sensitivity Setting

8. CHIP MARKING ..o s i
9. PACKAGE PIN CONFIGURATION .......cccccoevnnee
10 PKG INFORMATION ..ottt et r et r etk n et ee et n et b e

CT1C08x SPECIFICATIONS 8/19/2008 10:05 AM 20f25



CHEMTRONICS - Digital Sensor Ver. 1.0

2. FEATURES

2.1 General Feature
- 8-ch capacitive sensor with auto sensitivity calibration
- Package type : MLF2-24[4* 4], ML 2-32[5* 5], SOP28[300mil]
- 12C serid interface
- Auto-Sleep mode(Burst and Sleep mode)
- Global/Local channel adjustable sensitivity
- Touchoutput Mode for parallel operation
- Touch intensity can be detectable
- Adjustable internal frequency by REXT resistor
- 8ch Open-drain digital output
- Embbeded high frequency noise elimination circuit

2.2 Application
- Moble application(mobile phone/ PDA / MP3 player etc)
- Membrane switch replacement
- Sealed control panels, keypads
- Door key-lock matrix application
- Touch screen replacement application
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CHEMTRONICS - Digital Sensor Ver. 1.0

3.BLOCK DIAGRAM

> Ref.
CS[7:0] E’ Sen_OSC Counter [—> Freq.
Capacitive > Generation
touch sensor A |
input v
— Touching
Level Control ] Error
Touching |¢ i
X Decision Correction DO
A Dl
Option
Parameter 5 Global .| Output Data D2
Register Detective Register e—» D3 INTB
A Level Control
—» D4
| v
System <+« D5
vDD e&—p» Clock Option Parameter | Memory o Input/ Output | 1y pe
Memory(E2PROM) Controller Data Interface
GND &—> <« D7
P.O.R
S S

¢ 4 ¥

12C_  12C_ 12C_
CSO SCL SDA

- Common Pin : VDD, GND

- Serial Interface Pin : 12C_SCL, I12C_SDA

- 12C Slave Address : B8h[10111000,], 54h[010101002]
- Reset : Internal POR[VDD Active Voltage : 1.5V]

CT1C08x SPECIFICATIONS 8/19/2008 10:05 AM 40f25



CHEMTRONICS - Digital Sensor

4. ELECTRICAL CHARACTERISTICS

4.1 Absolute Maximum Ratings

Ver. 1.0

Symbol ITEM Value Unit
Voo Supply Voltage 3.0~55
Vin Input Voltage Range —0.3~V,+0.3
Vour Output Voltage Range —0.3~V,+0.3 \
AV External VPP for EEPROM Vpp +35
VppL External VPP for EEPROM 12.8~13.6
Imax Maximum Current 300uA @ Vdd = 3.3V A
Pmax Maximum Power Dissipation 800mwW w
ESD Stress V ESD protection H.B.M 8000 \Y
Topr Operating Temperature Range —40~ +85 c
Ters Storage temperature Range —50~+125 T
4.2. DC Characteristics (Vpp= 3.3V, Ta=-40 ~ 85C)
Symbol ITEM Conditions Rant;d MIN TYP MAX UNIT
Voo Operating Voltage - Vop 3.0 - 55 \Y
. . B Logical »
Vi High Logic Input Level lout = 100A Input 0.7*Vpp - Voo
V. Low Logic Input Level lout = 100zA Logical 0 - 0-3*Vop
Input
I \Y
. . Logical
Voy High Logic Output Level lout = 102A Output 0.9*Vpp - Voo
. _ Logical -
Voo Low Logic Output Level lout = 1001A Output 0 - 0.1*Vpp
IIL Input Leakage Current -1.0 - +1.0 uA
| Current consumption VDD=3.3V, BF mode 240 300 uA
DD VDD=3.3V, Sleep mode 100 150
Isnk Output maximum sink current [ Vpp = 3.3V, Rbias=500K - - 4.0 mA
Cin Input capacitance range - 4 - pF
AC Minmum detective cap. diff. C, =4pF - 0.1 - pF
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CHEMTRONICS - Digital Sensor

Ver. 1.0

5. PIN DESCRIPTION

5. 1. Power Supply Pins

Signal Quantity TYPE Function
VDD 1 POWER DVpp/AVpp [Double Bonding]
GND 1 GND DGND/AGND [Double Bonding]
5.2. System Control Pins
Signal Quantity TYPE Function
SYNC_INT 1 /0 - Multi-Chip Mode Control Pin
- Normal Operation : INTERRUP Out for touch output status
- LDO Power Control
5.3. MPU Interface Pins
Signal Quantity TYPE Function
12C_CS0 1 | I2C Chip Select Pin, Default : Low
12C_SCL 1 | 12C Clock Input Pin
12C_SDA 1 1/0 I2C Data In/Output Pin
5.4. Sensor Input Pins
Signal Quantity TYPE Function
CS [7:0] 8 110 Analog sensor input
5.5. Parallel Output Pins
Signal Quantity TYPE Function
D[7:0] 8 1/10 - Digital Touch Output Pins[Open Drain 1/O Port]

- D3_INTB : INTERRUP Out for touch output status
- D7 : IR Input Port
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CHEMTRONICS - Digital Sensor Ver. 1.0

6. FUNCTIONAL DESCRIPTION

6.1 MPU Interface

6.1.1 1°C (Inter-Integrated Chip) — Bus Timing Start/Stop

FIGURE 1-1: BUSTIMING START/STOP

Il

SD&

' '
START STOP

6.1.2 12C (Inter-Integrated Chip) — Bus Timing Data
FIGURE 1-2: BUSTIMING DATA
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6.1.3 12C Write Function
ENB C30 | yia .
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6.1.4 1?°C Read Function
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CHEMTRONICS - Digital Sensor

Ver. 1.0

6.2 Parameter Data Write / Read Sequence

Parameter Data Write

Parameter Data Read

DataWrite

WRITE Parameter

l

END

6.3 Sensor Output Data Read Sequence

DataRead

!

Dummy Read

!

READ Parameter

l

END

[ Touch output data (8bits) are sent to output register. To complete the touch data output, these two registers must be
read out sequentially.

D7

D6|D5|D4 D3| D2

D1 (DO

ch7

ch6 | ch5 | ch4 | ch3 | ch2

chl | chO

6.4 Output hold time

< output register

[ If it keeps touch-on state, the output holds “1” or touch-on till 10 sec. At 10 sec it resets and do self-calibration.

Output hold time (Thold)

~ 10 sec

@ 10 sec

Input Touch

Keeps touch-on

Keeps touch-on

Output

Holds “1”

Do self-calibration

6.5 Self Calibration

[ After the system resets, it does self-calibration.
[ It calibrates base line and threshold automatically for each touch channel.

action

time

Etc.

Self-calibration time (TCAL)

3.9ms
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CHEMTRONICS - Digital Sensor Ver. 1.0

6.6 Touch Decision

6.6.1 Basic Touch Decision

[ To decide it is touched or not, reference and threshold are needed.
If the sensor signal goes below the threshold and stays for required duration time, the touch output goes “1” which means
“touched”
[l Sensor signal :
It is the output of the counter of sensor oscillator. It varies with real time touch sensor capacitance.
[ Reference signal :
It is the average of the previous N scan counts for each channel. While touch output is “1”(touched), it is not updated.
And the status goes to non-touch, it updates.
[ Threshold signal :
Threshold is for protection against weak noise. It is subtracted by constant number from reference.
The value is parameterized.
[ Touch on duration :
Touch on duration time is also for short time noise protection. It is parameterized.

A Touch on process
- Reference

(Touch off process

Counts
e — o ——

Threshold Sensor Signal

Output

0 0 > time
- |-
Touch on Duration Time
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CHEMTRONICS - Digital Sensor

Ver. 1.0

6.7 Detection Level Control

6.7.1 Description

[ 1t has 3 ways of controlling the touch detection level (local oscillator control, local touch threshold, global touch threshold).

6.7.2 Local Detection Level Control at Oscillator

[ To adjust the oscillator frequency the C and R values are selectable using option parameters.
[ When a touch channel is selected by mux, the register values for this channel are set to oscillator.
[ The number of possible oscillator combinations is FSENO ~ FSEN?7.

Pin
T Csen_o

Sensing Clock Oscillator

Jeen n - AMHz £2MHz

FSENO[2:0]

6.7.3 Local Detection Level Control by Touch Threshold of Each Channel.

Ogen_o)
]
!
i ‘!

R, R, o

[ We can set local threshold factor for each channel.

6.7.4 Global Detection Level Control
[ We can set global threshold.

by Global Touch Threshold

6.8 Frequency Adjustment for System Clock

[ To adjust the system clock frequency the C and R values are selectable using option parameters.
[ The number of possible oscillator combinations is FSYS[2:0].

FSYS[2:0]

CT1C08x SPECIFICATIONS
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CHEMTRONICS - Digital Sensor Ver. 1.0

6.9 Concurrent Touch Handling

[ 1t has concurrent touch handling function which can distinguishes the intended key(s) from concurrently touched keys.

There are the following four cases, first touched, last touched, both and deeply touched, according to the option parameter.

Please refer 0Ah.

6.10 Power Save

Function Sleep Soft Reset
Command SLEEPON/OFF SOFTRES
- Register Clear
Function - OSC Start/Stop g
- SLEEPON
6. 11 Reset

We use the internal reset circuit, which reset the entire chip when the power (VDD) is on [POR],
It reset the chip when VDD go over 1,5V automatically.
When SOFTRES command is inputted, All Registers are set Default

CT1C08

Reset |

P —» Reset

[Internal Reset Mode]

6.12 E2PROM
In power-on mode, when the Register EEP Mode is ‘H’, the register values in E2PROM are got and set to registers.
But when the Register EEP Mode is ‘L’, the default register values are set to the registers.

In programming mode you can use E2PROM as the register memory or not. When Register EEP Mode is ‘H’,
E?PROM is used. The register values from host are saved in E2PROM and at the same time set to registers.
When EEP is ‘L, the register values from host are set to registers directly.

6.12. 1 Power-up mode

EPP:H = register values read from E2PROM and set to registers. ]
E2PROM » Register
EPP:L => the default values are set to registers
6. 12. 2 Programming mode
Register EEP => ‘H’
register values are v .
Host » E2PROM : » Register
save in E2PROM register value updated
Register EEP => ‘L’
register value updated to registers .
Host > Reglster
CT1CO08x SPECIFICATIONS 8/19/2008 10:05 AM
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CHEMTRONICS - Digital Sensor Ver. 1.0

6.12.3 Description

[ Register EEP Mode selects the use of E2PROM(EEP:H) or the non-use of E2PROM(EEP:L) for option parameter saving. If
EEPissetto “H”, the command saves the option parameter in E2PROM and updates the related register. When RSTB goes
to “H”, itreads the E2PROM data and sets them to related registers. But if EEP is set to “L”, the command just updates the
related register. When RSTB goes to “H”, the registers have the default parameters.

Register EEP Comments
Use E2PROM H to use the internal E2PROM for option parameter saving.
Non-use EZPROM L not to use the internal E2PROM for option parameter saving.

6.12.4 E?PROM Read Mode

STP_SR i\ Tstth—pi g
STP_S N Tstoh —pi i
READ
Y 4
EEAD(N-1: 0) ,
SEL_ OTP X Read Address X
/
PRE_CHG / . h\ /
/' .\

EEDBO .
EEOUTEN Hiz X ¢ XX X_Data X

Tst2s Ttasr i _ i Tdod H TdhriTahr

> Ttprew i

stls > < 'y :

Figure4-1. Read mode iming

Table4-4 READ Mode

Parameter Symbol Conditions Min Typ Max vint
. Tstls 100 - ms
STP setup time
Tst2s 0 - ms
. Tstlh 10 ms
STP hold time
Tst2h 10 ms
Address hold time Tahr 0 ms
Data hold time Tdhr 0 ms
VvVDD=2.7V 75 ms
Pre-charge Tprew
VDD=4.5V 45 ms
. VDD=2.7V 75 ms
Address setup time Tasr
VDD=4.5V 45 ms
VDD=2.7V 70 ms
Data output delay Tdod
VDD=4.5V 40 ms

When SEL_ OPT=H and EEAD(N_1: 3)=00H, OTP Area is selected
When EEOUTEN=L, EEDBO(7: 0)=Hiz, When data is to output, EEOUTEN should be set to H.
When STP_ SR=L and STP_S=L, data can be read out continuously

CT1C08x SPECIFICATIONS 8/19/2008 10:05 AM 12 of 25



CHEMTRONICS - Digital Sensor Ver. 1.0

6.12.5 E2PROM Programming Mode

/WRITE —/ \ b m—
: : : Tdh :
. : H H <——Pp
EEDBI(7: 0) -l Erase/Write Data ; P
EEAD(N-1: 0) : : : : s
SEL_OTP P4 : i Programing Address  : : ><
VPPL ......... . eseesennes i
VDD : - / :\ -
i Tdis i Tdis i
i H Tpe >
: Tpw :
Figure4-2 Programming mode
Parameter Symbol Conditions Min Typ Max vint
Erase Pulse Width Tpe 1.4 - 3.6 ms
WriTe Pulse Width Tpw 1.4 - 3.6 ms
WriTe/Erase reset Time Twer 500 - ms
Address setup Time Taddrs 0 - ms
Address hole Time Taddrh 0 - ms
Data setup Time Tds 0 - ms
Data hole Time Tdh 0 - ms
Discharge width Tdis 3 ms
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CHEMTRONICS - Digital Sensor Ver. 1.0
6.12.6 E2PROM Test Mode (ION Check)
EVPPL
STP.SR  ~ X
STP_S ——
READ — i x
MODE :
(ION_CHK) —.—/ )
EEAD(N-1: 0) X Read Address X__
SEL_OTP) : : : : i
PRE_CHG) 4 : :
P N ~<__Datd AN
EEDBO H H : H :
P iTstos P o i Tdod Tdhr § Tahr
Tvpps : :
i Tstls . L
f— Figure4-3 ION_CHK mode timing
Table4-6 Test mode—ION_CHK
Parameter Symbol Conditions Min Typ Max Uint
Tstls 100 ms
STP setup Time
Tst2s 0 ms
Address setup Time Tahr 0 ms
VvDD=2.7V 75 ms
Address hole Time Tasr
VDD=4.5V 45 ms
VvDD=2.7V 1 ms
Data output delay Tdod
VvVDD=4.5V 1 ms
Data output hold Time Tdhr 0 ms
EVPP setup Ttime Tvpps 100 ms

When SEL _OPL=H and EEAD(N-1:3)=00H, OTP Area is selected.

CT1C08x SPECIFICATIONS

8/19/2008 10:05 AM

14 of 25



CHEMTRONICS - Digital Sensor Ver. 1.0
6.12.7 E2PROM Test Mode (CP Test)
ERASE
/WRITE —/ N\ :
DISC ) 4 \ / N _
MODE )
(CP_TEST) : S
EEDBI(7:0) —+< Erase/Write Data >
EEAD(N-1: 0) : X Programing Address < :
SEL_OTP :
N ; {
VDD : / N\ : :
: Tmods; :Tmodh
Figure4-4 CP_TEST mode timing
Table4-7 Test mode—CP_TEST
Parameter Symbol Conditions Min Typ Max Uint
CP TEST setup Time Tmods 0 ms
CP TEST hold Time Tmodh 0 ms
. Please refer to Table 4-5 for the parameters not included in Table 4-7
6.12.8 E2PROM Test Mode (EXT_VPP)
VPPH/VPPL / o
Erase :
/Write i _/ ;__/—
DISC ﬁ Vo U
MODE - _/_
(CHIP) 14 N
(CHECK) H H
(EXT_VPP) < Erase/Write Data S—
EEDBI(7: 0)
SEL OTP X Programing Address @
EEAD(N-1: 0 i Tmods: Tmods
( ) s'v > >
PR i Tvppsi
: d i ppl :
Figure4-5 EXT_VPP (CHIP/CHECKER) mode timing
Table4-8 Test mode—EXT_VPP
Parameter Symbol Conditions Min Typ Max Uint
VPP setup time tvpps 0 ms
VPP hold time tvpph 0 ms
EXT_ VPP hold time texh 0 ms
EXT_ VPP setup time texs 0 ms
MODE setup time tmods 0 ms
MODE hold time tmodh 0 ms
. Please refer to Table 4-5 for the parameters not included in Table 4-7
. Internal VPP mode is also allowed in chip mode and checker mode.
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CHEMTRONICS - Digital Sensor Ver. 1.0

7. COMMAND LIST
7.1 System Control Mode

Command Parameter

INSTRUCTION Parameter Definition Default
A[7:0] D7 | D6 |D5| D4 | D3| D2|D1| DO
Do EEPROM Reset Update Mode [EEP Pin] 1
DO : 0 -> Disable DO : 1 -> Enable
b1 EEPROM Data Write Mode 1
D1:0-> Disable D1:1->Enable
I R I I I P I EEPROM Erase/Write Delay Time Setting Mode 0
EEPSET 00h D2:0->2ms D2:1->3ms
D3| - - - | D3: Null 0
o4l - i i i D4 :0->12C_SDA PIN Pull Up 0
D4 :1->12C_SDA PIN Open-drain
s | - i i i i D5:1->SYNC_INT PIN Pull Up 0
D5 :0->SYNC_INT PIN Open-drain

7.2 Soft Reset
P t
INSTRUCTION Command arameter Parameter Definition Default
A[7:0] D7 | D6 [D5| D4 | D3| D2 | D1 | DO
SOFTRES 01h x | x| x| x| x| x| x| x | Software Reset -

[ Software reset command

7.3 Parallel Interface Selection

Command Parameter —
INSTRUCTION Parameter Definition Default
A[7:0] D7 | D6 |D5| D4 | D3 | D2 | D1 | DO

Parallel interface Output

DO | DO : 0 -> Disable [Test Signal & Interrupt Output] 1
DO:1 ->Enable
Parallel Output Polarity
D1| - [D1:0 -> Default Direct [TOUCH -> Low] 0

D1:1 -> Reverse Direct [TOUCH -> High]
Interrupt Output Mode [INTB]

ICPSEL 02h - -] - -1|-1|D2] - | - [D2:0 ->Touch On Mode [Low Active] 0
D2:1 -> Touch On/Off Edge Mode [Low Active : 6us]
Interrupt Output Pin Select [INTB] -> Only Single Chip Mode
D3| - | - | - [D3:0 ->INTB Out Pin [D3_INTB] 0
D3:1 ->INTB Out Pin [SYNC_INT]

LED Output Mode -> LED Data Bit Register : LEDCTRL[07h]
D4 - | - | - | - | D4:0 ->LED Output Mode Disable 0
D4 :1 -> LED Output Mode Enable

0 Interrupt Mode & Test Output Mode : DO -> 0
7.4 Touch Key Enable

Command Parameter .
INSTRUCTION Parameter Definition Default
A[7:0] D7 | D6 |D5| D4 | D3 | D2 | D1 | DO

DO : 0->disabled, 1 -> enabled for 15t channel
D1: 0->disabled, 1 -> enabled for 2"d channel
KEYENABLEO 03h D7 |D6|D5|D4|D3|D2|D1|DO| ...

D6 : 0 ->disabled, 1 -> enabled for 6t channel
D7 : 0->disabled, 1 -> enabled for 7t channel

N

[ Each key can be specified to use or not to use( or enabled / disabled )
[ Disabled key has the same time sharing to enabled key, almost no activity with disabled key.
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CHEMTRONICS - Digital Sensor Ver. 1.0

7.5 Noise Key Setting

INSTRUCTION |Sommand Parameter Parameter Definition Default
A[7:0) | D7 |D6|D5|D4|D3|D2|D1]| D0
DO : 0 ->disabled, 1 -> enabled for 15t channel 0
D1: 0->disabled, 1 -> enabled for 2" channel 0
NOISEKEY 04h D7 | D6 |D5|D4|D3|D2|D1|DO|  ......... 0
D6 : 0 ->disabled, 1 -> enabled for 6 channel 0
D7 : 0 ->disabled, 1 -> enabled for 7t channel 0
[ Each key can be specified to use or not to use( or enabled / disabled )
7.6 Sleep Mode Selection
Command Parameter
INSTRUCTION omman e Parameter Definition Default

A[7:0] D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

Do DO : 0 -> Stay in Burst Mode 0
DO : 1 -> go to sleep mode 500ms after touched or power-up automatically.

b1 D1: 0 -> Sleep Mode Delay Time Select : 1s. 0
D1: 1 ->Sleep Mode Delay Time Select : 2s.

05h
NSCANBE D4 D4 : 0 -> 100 Hz [10.0ms/8ch, 1.250ms/1ch] 0
D4 :1->60 Hz [16.6ms/8ch, 2.083ms/1ch]

D5 : 0 -> 16 Hz [63ms/8ch, 7.813ms/1ch]
NSCANSLP -l - s - -] - 0
D5 :1->8Hz [125ms/8ch, 15.625ms/1ch]

SLEEPSEL

0 When any key is touched, it goes to Burst mode.
0 LDO Power Off Mode : Address[0x05]/Data[0x08] -> SYNC_INT Out State : Low
(Register Address 0x02[ICPSEL] -> Data[0b111x xxxx])

7.7 12C Device ID Setting

Command Parameter _—
INSTRUCTION Parameter Definition Default
A[7:0] D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

D[7:2] -> 12C_Device_ID Setting

12CDEVICEID 06h D7 | D6 | D5 | D4 | D3 | D2 10111000
D[1:0] -> Default : 00, 12C_CS0 -> Low
[ Default Slave Address : 54h
7.8 LED Control Mode
INSTRUCTION Command Parameter Parameter Definition Default
Al70] |D7|D6|D5|D4| D3| D2 | D1]| DO
DO : 0 -> Port D[0] -> Low[0], DO : 1 -> Port D[0] -> High[1]
LEDCTRL 07h o7 | 06 | o5 | pa | 03 | D2 | D1 | po | PF 0> Port DId] > Low[0], D1:1->Port DIL] -> Highl1] 00000000
D7:0->Port D[1] -> Low[0], D7 : 1 -> Port D[7] -> High[1]
7.10 Channel Count Enable Time
Command Parameter —_
INSTRUCTION Parameter Definition Default
A[70] | D7|D6|D5|D4| D3| D2|D1]| DO
0000 : 150 us Scan Count Enable Time : (D[3:0] +3) x 50us
0001 : 200 us
0010 : 250 us
T1CHCNT 09h - -|-|-]p3|p2|D1| DO —"—
1001 : 600 us (0]
1110 : 850 us
1111 :900 us
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CHEMTRONICS - Digital Sensor Ver. 1.0
7.11 Touch Duration Time
INSTRUCTION Command Parameter Parameter Definition Default
Al7:0] | D7 [D6|D5|D4| D3| D2|D1| DO
000 : More Than 0_Period of Burst Fast Mode
001 : More Than 1_Period of Burst Fast Mode
010 : More Than 2_Period of Burst Fast Mode o
oAh D2 | D1 | DO
tecror A L e
(20] 110 : More Than 6_Period of Burst Fast Mode
111 : More Than 7_Period of Burst Fast Mode
D5 | D4 00 ~ 11 : Touch Output Delay 01
7.12 Reference Update Guard (Threshold) Setting
Command Parameter .
INSTRUCTION Parameter Definition Default
A[70] | D7 |D6|D5|D4]|D3|D2|D1]| Do
REFGUARD OBh[11] | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | 00000000 ~ 11111111 : [Threshold] + [0 ~ 255] Count 00100100

[ Reference Guard Level : D[4:0] : 0~31 -> Threshold + REFGUARDI4:0] : Reference Update Stop Level

[ Chatter Prevent Level : D[7:4] : 0~31 -> Touch On -> Threshold + REFGUARDI[7:4] + 3 -> Threshold level up

7.13 Global Touch Sensitivity (Threshold) Setting

Command Parameter —_
INSTRUCTION Parameter Definition Default
Al7:0] | D7 |D6|D5|D4|D3|D2|D1| DO
D[2:0] -> 000 : 0.0 % # of count deviation for 1st global threshold
D[2:0] -> 001 : 0.4 % # of count deviation for 1st global threshold
och D2 | D1 | DO | D[2:0] -> 010 : 0.8 % # of count deviation for 1st global threshold (e}
THRGL
[12] D[2:0] -> 011 : 1.5 % # of count deviation for 1st global threshold
D[2:0] -> 100 : 3.1 % # of count deviation for 1st global threshold
D7 | D6 | D5 | D4 | D3 D[7:3] -> 000000 ~ 111111 : D[2:0]% + Global Count [0 ~ 31] Count 00000
[ Global touch sensitivity level setting.
0 It controls the sensitivity of all keys simultaneously by digital algorithm.
7.14 Local Touch Sensitivity (Threshold) Setting
Command Parameter _
INSTRUCTION Parameter Definition Default
Al7:0] | D7 |D6|D5|D4|D3|D2|D1| DO
THRLCO 0Dh[13] D6 | D5 | D4 | D3 | D2 [ D1 | DO | 0000000 ~ 1111111 : [THRGL] + [0 ~ 127] Count 0000010
THRLC1 OEh[14] D6 | D5 | D4 | D3 | D2 [ D1 | DO | 0000000 ~ 1111111 : [THRGL] + [0 ~ 127] Count 0000010
THRLC2 OFh[15] D6 | D5| D4 | D3| D2 |D1| Do |0000000~1111111: [THRGL] + [0~ 127] Count 0000010
THRLC3 10h[16] D6 | D5| D4 | D3| D2 |D1| D0 |0000000~1111111: [THRGL] + [0~ 127] Count 0000010
THRLC4 11h[17] D6 | D5 | D4 | D3 | D2 [ D1 | DO | 0000000 ~ 1111111 : [THRGL] + [0 ~ 127] Count 0000010
THRLCS 12h[18] D6 | D5 | D4 | D3 | D2 [ D1 | DO | 0000000 ~ 1111111 : [THRGL] + [0 ~ 127] Count 0000010
THRLC6 13n[19] D6 | D5|D4| D3| D2 |D1| Do |0000000~1111111: [THRGL] + [0~ 127] Count 0000010
THRLC7 14h[20] D6 | D5| D4 | D3| D2 |D1| D0 |0000000~1111111: [THRGL] + [0~ 127] Count 0000010

0 Local touch sensitivity level setting for each key.
[ 1t controls the sensitivity of each key individually by changing the threshold.
0 12 parameters must follow command *0Ch consecutively. It overwrite the parameters from 1%t channel to 12! channel.
0 Parameter definition

DI[5:0] comments
0000000 0 counts for local threshold
0000001 1 counts for local threshold
0000010 2 counts for local threshold
0001000 8 counts for local threshold
1111110 126 counts for local threshold
1111111 127 counts for local threshold
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CHEMTRONICS - Digital Sensor

Ver. 1.0

7.15 Reference Count Generation for Touch On Process

Command Parameter .
INSTRUCTION Parameter Definition Default
Al70] [D7|D6|D5|D4| D3| D2|D1]| DO
REFGENON 36']1 D6 | D5 | D4 | D3 | D2 | D1 | DO | D[6:0] -> 0000000(0) ~ 1111111(127) : Reference On Count Period 10(06(1(;00
1 D[6:0] : the number of period for catching each count data for touch on process.
7.16 Concurrent Touch Handling
INSTRUCTION |-Sommand Parameter Parameter Definition Default
Al7:0] | D7 |D6|D5|D4|D3|D2|D1]| DO
23h D1 | DO | 00 : First touched
CONCTCH -
[35] D1 | DO | 11 : Basic(all) touched o]
7.17 Read Only Register
INSTRUCTION Command Parameter Parameter Definition Default
A[70] |[D7|D6|Ds|D4|D3|D2|D1]| DO
REG_2Ah 2Ah[42] | D7 | D6 |D5| D4 | D3| D2 |D1| Do | D[7:0] : Touch Output Data[7:0] Read
REG_2Bh 2Bh[43] | D7 | D6 [D5| D4 | D3| D2 | D1 | DO | D[7:0] : Scan Count Data Low Byte[7:0] Read
REG_2Ch 2Ch [44] D3| D2 [ D1 | DO | D[3:0] : Scan Count Data High Byte[11:8] Read
8/19/2008 10:05 AM 19 of 25
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CHEMTRONICS - Digital Sensor Ver. 1.0
8. CHIP MARKING
o
9. PACKAGE PIN CONFIGURATION
2 o
5
22328233
REXT :/13.2 31 30 29 28 27 26 2g}\: D6_EXTL
SR ||[2 23||| b5_EXxTO
Cs4 1 3 22 D4
css ||| CT1C08 21/[| nc
csé |||5 32—-MLF 20(|| D3_INTB
cs7 ||le 19||| b2
NC I 7 18 D1_SECLK
12C_Cso [{8g 10 11 12 13 14 15 147/}] PO_SYCLK
N
BEBE2BET
w (2]}
(@] o
Lan >
Package Type : MLF2-32[5X5]
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Package Type : SO28P[300mil]
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CHEMTRONICS - Digital Sensor

Ver. 1.0

CHIP MARKING

CHEMT
CT1C08
YYWW

PACKAGE PIN CONFIGURATION

g 2
2 o 5

vas ozl
10S ozl
0SO Ozl

D2 ||( @

(7 24 23 22 21 20 19%

NC

NC

Ccs7

CS6

CS5

Cs4

i 18
D3_INTB|]|2 17
P4 113 cricos ]
DS [||4 24-MLF 15
ps ||| 14
o7 - N 7 8 9 10 11 1213
N=—— =
< Z O O O O
o] O nw u u (%))
O S r N @
Package Type : MLF2-24[4x 4]
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CHEMTRONICS - Digital Sensor Ver. 1.0

PACKAGE INFORMATION

Package Type : MLF2-32[5%5]
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REV. DESCRIPTION DATE ENG APPROVAL
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CHEMTRONICS - Digital Sensor

Ver. 1.0

PACKAGE INFORMATION

Package Type : MLF2-24[4 x 4]
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