SS-TouchCorel.0-V1.9

Spec. Sheet of TouchCorel.O Family

C Fy Digital-type / Capacitive Touch Sensor Engine

V1.9
June 2008

u CORERIVER Semiconductor reserves the right to make corrections, modifications, enhancements, improvements, and other
changes to its products and services at any time and to discontinue any product or service without notice.

u CORERIVER shall give customers at least a three month advance notice of intended discontinuation of a product or a service
through its homepage

u Customers should obtain the latest relevant information before placing orders and should verify that such information is
current and complete.

u The CORERIVER Semiconductor products listed in this document are intended for usage in general electronics applications.
These CORERIVER Semiconductor products are neither intended nor warranted for usage in equipment that requires
extraordinarily high quality and/or reliability or a malfunction or failure of which may cause loss of human life or bodily injury.

() CORERIVER Semiconductor Co., Ltd. www.coreriver.com (E-mail : tech@coreriver.com)
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1. What is TouchCore?

Other Various
Home Appliances
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2. Block Diagram
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u Digital-type Touch Sensor Engine

Y ) ) u Max. 8-channel TS (Touch Sensors)
U Capacitive Touch Sensor Engine with
Auto-configurable Flash Memory u 2-channel 12C Slave (12C Master/Slave, 12C Slave)
u 4kB FLASH (Including 2568 EEPROM) u 16-bit Programmable Watchdog Timer
u Operating Voltage : 1.8V ~ 5.5V u UART / PWM / Timer / 12C
u Operating Temperature : -20C ~ +85C U 16-channel 10-bit ADC
) Ui Max 100KSPS (@Fpc = 8 MHz)

u Operating Frequency {1 Programmable input clock frequency

U Max. 23MHz @ Vpp = 5.0V

U1 Max. 12MHz @ Vpp = 3.3V u 14 Interrupt Sources

. U Timer0/1, WDT, LVD, ADC, UART, 2-12C, ,PWM, TS

u Max. Programmable 18 Output Pins

~ U 4 External sources : both edge/level
G Push-Pull Output U1 Two-level interrupt priority

u LVD (Low Voltage Detector) U Reset Sources

u Internal RING Oscillator U On-chip POR (Power-On-Reset)

U Max. 12MHz @ 5.0V U LVD (Low Voltage Detector) Reset

U 4MHz @2.7V ~ 5.0V (+/-3%) U WDT (Watchdog Timer) Reset

U 32KHz @2.7V (+/-10%) (Low power 32KHz .

0SC) u Power Consumption
_ U Typ. 6UA @ Vpp=2.0V (SNAP Mode)

u Supporting ISP & IAP {1 Typ. 1uA @ Vpo=5.0V (All Clock OFF)
u Latch-up Protection Up to +200mA (Changeable)
u E.S.D. Protection Up to u Packages

{1 6000V for Touch Sensor Pad U 20-pin Packages : Wide-SOIC / QFN

U 2000V for normal 1/0 U 8-pin Package : SOIC )
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4. Pin Configurations (1 of 2)

\
Vs [T] @ 20] Vpp [ISP Pin Configuration]
P1.0/ XTALL [Z] D @ roo saocH /TG s V0 1 (PWM) / TSO
P1.1/XTAL2 [E] 4 bt 18] PO.1 /ADCO / INTL/RXD /TS /SCL1 vee
P1.2 / ADCHO / RESETB [Z] ) )] 7] PO.2 /ADC1 /INT2 / TXD / TS2 / SDA1 GND
TS7/T0/ADCH2 /P20 [B] &S g 6] PO.3 /ADC2 /INT3 /TS3 SCLO (PO.5)
1s6/T1/ADCH /P21 [B] B O T5] P0.4 / ADC3 / SDAO RESETB (P1.2)
TS5/ADC11/P22 [T] T E X 4] P0.5 / ADC4 / SCLO SDAO (PO.4)
TS4 /ADC10 / P2.3 [E] S = 3] P0.6 /ADC5 / PWM
ADC9 / P2.4 [T m 2] PO.7 / ADC6
ADC8/ P2.5 [10] = TI] P2.6 /ADC7 / CLO
[Ordering Information]
i U 20-SOIC (Wide) : TC10-S0201P
[ 20-pin SOIC] u 8-s0IC : TC10-SO8IP
[ISP Pin Configuration]
Ny
3
Vs [T] @ g _ (8] Vo vCe
PLO/XTALL 2] 85 =} 7] P0.0 / ADCH7 /INTO / TVO / (PWM) / TSO GND
P1.2/ADCHO /RESETB [3] = S 3 [5] PO.1 /ADCO / INTL /RXD / TS1 / SCL1 SCL1 (PO.1)
TS7 /70 /ADCH2 / P2.0 [Z] oy E 5] PO.2 /ADC1 /INT2 / TXD / TS2 / SDA1 RESETB (P1.2)
SDAL (P0.2)
[ 8-SOIC]
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4. Pin Configurations
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5
>
P1.2/ ADCHO / RESETB [I]" 3 Q [15] P0.1/ADCO /INTI /RXD / TS1 / SCL1
TS7/T0/ADCH2/P20 [Z] ©F 8 [12] P0.2/ADC1/INT2 / TXD / TS2 / SDAL
TS6/T1/ADCH3 /P21 [E] BB @ [13] P0.3/ADC2 /1NT3 / TS3
Tss/apcii/p22 [ ®g = [12] P0.4 / ADC3 / SDAO
~oR
TS4 / ADC10 /P2.3 [E] o = [TT] P0.5/ ADC4 / SCLO
6|7(|8]|9 . .
(elllelleled [Ordering Information]
IReersse 20-pin QFN
FRERR [20-pin QFN] u 20-QFN  : TC10-QF20IP
<~~~
o 0 N O W
OO 0O 0O
[a ey apyalya)
T < <
<2
9 =
3 %
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5. Pin Descriptions

Symbol Direction Description Share Pins
Voo Input Power Supply -
Vs Input Ground -
§ Crystal Input/Output (Default) XTAL1/ P1.0
XTALL/P1.0 § Bit Programmable with Schmitt Trigger (Crystal Input)
Input/Output - Optional Pull-up Control Enable
- Open-drain Output XTAL2/ P1.1
XTAL2/P1.1
- Push-pull Output (Crystal Output)
§ External Reset Input Signal (Default)
§ Bit Programmable
RESETB / P1.2 Input/Output - Optional Pull-up Control Enable RESETB / P1.2 / ADCHO
- Open-drain Output
- Push-pull Output
P0.0 / ADCH7 / INTO/ TVO / (PWM) / TSO
P0.1/ ADCO /INT1/RXD/TS1/SCL1
§ Bit Programmable with Schmitt Trigger P0.2/ADC1 /INT2/ TXD/TS2/ SDAl
i - Optional Pull-up Control Enable P0.3/ADC2 /INT3/TS3
FO[7:0] Input/Output | o drain Output PO.4/ADC3 / SDAO
- Push-pull Output (Default) P0.5/ ADC4 / SCLO
P0.6 / ADC5 /PWM
P0.7 / ADC6
P2.0/ ADCH2 / TO/ TS7
§ Bit Programmable with Schmitt Trigger P2.1/ADCH3 / T1/TS6
- Optional Pull-up Control Enable P2.2/ ADCIL /TS5
P2[6:0] Input/Output P ufl-up P2.3/ADC10 / TS4
- Open-drain Output
- Push-pull Output (Default) P2.4/ ADCO
P P P2.5/ ADCS
p2.6 / ADC7 /CLO

PJCORERIVER Semiconductor Co., Ltd.
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6. Roadmap of Touch Solution

Ss
A Y

TouchCore4.1 Family

ARM9 / 32 channel /44 pin | Design | FPGA |Silicon|

TouchCore4.0 Family

| Design | FPGA Isuiconl ARM9 / 32 channel /64 pin

TouchCore3.0 Family
[ Design [Fpca [siicon| 32 channel /64 pin 7 32kByte Flash / LD Controller

TouchCore2.1 Family

| Design | FPGA |Si"°°"| 24 channel / 32 pin / 8KByte Flash

TouchCore2.0 Family

| Design | FPGA |Si|icon| 32 channel / 44 pin / 8KByte Flash

TouchCorel.1 Family

| Design | FPGA |Si|icon| 12 channel /720 pin / 4KByte Flash

TouchCorel.0 Family

| Design | FPGA |Si|icon| 8 channel /7 20 pin / 4KByte Flash

2008

2009 2010

@ CORERIVER Semiconductor Co., Ltd. TouchCore1.0 Family
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7. Development Tool Environment

Self-Learning

Auto-Configuration
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Comparison Table

Conventional Devices CORERIVER's TouchCore
Detection Type Analog Detection Digital Detection
(Posvr;\r/,i L?Jr:nr::j?tr;’tﬁ:g':toiitc) Weak at the Noise Robust on the Noise
Cost High Low
External Component RorC Needless
Area Overhead Large Small
Touch Resolution ON/OFF Max. 256 level
Detection Speed Slow Fast
Available Touch PAD Type Single Single, Matrix, Complex
Power Consumption Typ. 100uA SNAP(%Z?ZUS:)WOH
@ CORERIVER Semiconductor Co., Ltd. TouchCorel.0 Family [11]
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Strong Points : |I.

Touch PAD

] (u]
!
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.CORERIVER'S Solution

Digital Scheme

High Speed ADC

— High Resolution ADC
General [C :

>
ADC Ei General
=< Core

> Large Chip Area

Weak at the Noise

Every PADs Each Engine

Easy e High Resolution

TouchCore

Small Chip Area
Robust on the Noise

Pact Ef[ecﬁ‘le

TouchCorel.0 Family
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Strong Points : 11. Flexibility

Sensu_r
Frnntu»en d

Configurables
Elashy

CORERIVER TouchCore can upgrade the Configuration Data Automatically.
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9. Strong Points : Ill. Various Touch PAD Types

O 5mmI

] 10mmI

[Button Type]

e o

[Scroll Bar Type]
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9. Strong Points : IV. Low Power

Average
Typ, BuA
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10. Absolute Maximum Ratings

Items

Conditions

Ranges

Voltage on any pin relative to Ground

-0.5V to (Vpy+0.5V)

Voltage in Vg, relative to Ground

-0.5V to 6.5V

Output Voltage - -0.5V to (Vpp+0.5V)
One 1/0 pin active -25mA
Output Current High
All 1/0 pin active -100mA
One 1/0 pin active +30mA
Output Current Low
All 1/0 pin active +150mA

Storage Temperature

-65 °C to +150 °C

Soldering Temperature

Peak 260C, 20 seconds within 5C
of actual peak temperature

()CORERIVER Semiconductor Co., Ltd.
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11. DC Characteristics

*TA==-20°C ~ +85°C, Vpp = 1.8V ~ 5.5V unless otherwise specified.
Value
Parameter Symbol Pin Conditions Unit
Min Typ. Max.
Vi | RESETB, PO, P1, P2 -0.5 - 0.2Vpp-0.1
Input Low Voltage Vpp = 1.8V ~ 5.5V \
Vi, | XTALL, XTAL2 -0.5 - 0.3Vpp
Vu: | RESETB, PO, P1,P2 0.2Vpp+1.0 - Vpo+0.5
Input High Voltage Vpp = 1.8V ~ 5.5V \
Viz | XTALL, XTAL2 0.7Vpp - Vpp+0.5
) lo, = 20mMA @Vpp=5V
Output Low Voltage VoL All Pins (Io, = 3MA @Vpy=2.2V) 0.3Vpp Y
, loy = -15MA @Vppr=5V
\ All P 7V - - \
oH ins (loy= -2MA @Vpp=2.2V) 0-7Voo
Output High Voltage
) lowp= -40UA @Vpp=5V
V, AllP Pull- 0.7V - - \Y
OHP ins ( Pull-up) (lowp = ~15UA @Vpp=2.2V) DD
Input Leakage All Pins
1 Viy=V Vv - - + mA
Current L | except XTALL & XTAL2 = Vi OF Vu !
Pin Capacitance Cio All Pins Vpp = 5V - 10 - pF
@ CORERIVER Semiconductor Co., Ltd. TouchCorel.0 Family ~ [17]
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12. AC Characteristics

*TA=-20°C ~ +85 °C unless otherwise specified.

Value
Parameter Symbol Pin Conditions Unit
Min. Typ. Max.
Vpp = 5V £ 10% 1 - 24
Operating Frequency Fosc | XTAL1, XTAL2 MHz
Vpp = 3V £ 10% 1 - 12
Voo = 5V + 10% 24 - -
RESETB Input Width tsr | RESETB Fosc
Voo = 3V + 10% 24 - -
External Interrupt Vpp =5V £ 10% 4 - -
) twr | External Interrupt Fosc
Input Width Vpp = 3V + 10% 4 - -
L tRST N
RESETB 0.2VD[>L JZO.ZVDD
External Interrupt Pin
tINT
@ CORERIVER Semiconductor Co., Ltd. TouchCorel.0 Family [18]
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13. 12C Characteristics (1 of 2)

SCL

SDA
START STOP
Condition Condition

Symbol Characteristic Min Max Unit Conditions
100KHz mode 4,700 -

[STRS Start condition setup time ns Only relevant for repeated START condition
400KHz mode 600 -
100KHz mode 4,000 -

tho:sTa Start condition hold time ns After this period, the first clock pulse is generated
400KHz mode 600 -
100KHz mode 4,700 -

tsu:sto Stop condition setup time ns
400KHz mode 600 -
100KHz mode 4,000 -

thp:sto Stop condition hold time ns
400KHz mode 600 -

@ CORERIVER Semiconductor Co., Ltd. TouchCorel.0 Family [19]
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13. 12C Characteristics (2 of 2)

tLOW
SCL oo
tSU:STD
tHD:DAT tSU:DAT tBF
—>—> t
SDAIN S\ oo _\ 7'
tan tan
>
SDA OUT oo
Symbol Characteristic Min Max Units Conditions
q Clock high time 100KHz mode 4,000 - ns Minimum frequency : 1MHz
el d 400KHz mode 600 - Minimum frequency : 5MHz
¢ Clock low time 100KHz mode 4,700 - ns Minimum frequency : 1MHz
w ti
e 400KHz mode 1,300 - Minimum frequency : 5MHz
t Data Input setup time 100KHz mode 250 - ns
SU:DAT put setup 400KHz mode 100 -
. 100KHz mode 0 -
thp-paT Data Input hold time 200KHz mode o 900 ns
t Output valid from clock LOOKHz mode - 3,500 ns
AN s 400KHz mode - -
) 100KHz mode 4,700 -
ter Bus free time ns
400KHz mode 1,300 -
L 100KHz mode - 1,000 .
tr SDA and SCL rising time ns The range of Cb is from 10pF to 400pF.
400KHz mode 20 + 0.1Cb 300
100KHz mod - 300
t: SDA and SCL falling time z e ns The range of Cb is from 10pF to 400pF.
400KHz mode 20+ 0.1Cb 300
@ CORERIVER Semiconductor Co., Ltd. TouchCorel.0 Family ~ [20]
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14. Package Dimensions : 20/8-SOIC

[20-S0IC]

symbal Dimension in Inches Dimension in mm
Max. Min.
A 0.093 0104 235
AL 0.004 0012 010
0014 0019 035
B : B B
E 291 | 0299
. Hy .496 512
20 pins He a he 404 219
= 057 [ 0.060
> N .034 042
=] Ly 2 0° n 5"
- T e 0 BSC
m 0020 ] 005 | oo .75
Notes:
¢ K 1. Dimension D Max. & S include mold flash or tie bar Burns.
Seating Plane [ A 2. Dimension E; dose not include interlead flash.
2 3. Dimension D & E; include mold mismatch and are determined at the mold
b e parting line.

4. Dimension B, does not include dambar protrusion/intrusion.
5. General appearance spec. should be based on final visual inspection spec.

[8-SOIC]

Symbol nsion in Inches Dimension in mm
Nor M M
A 0.099 0.104 2.35 245 2.65
A 0.008 0012 010 020 0.30
0.016 0019 035 .42 0.49
He D - 0.150 - - .81 -
E 0.150 0.153 0.157 380 | 390 4.00
r Hy 0.189 0.193 0197 4.80 .90 5.00
He 0234 0.239 0244 595 6.07 6.20
L 0038 0.043 0048 097 108 12
L 0.022 0.027 0032 058 0.70 0.82
a 0° - 8° 0° - 8"
e 0.050 BSC 1.27 BSC
m 0010 [ o015 0.020 025 [ 037 [ o050
i A Notes:
Seating Plan [ A 1. Dimension D & E include mold mismatch and are determined at the mold
parting line.
e 2. General appearance spec. should be based on final visual inspection spec.
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14. Package Dimensions : 20-QFN

[20-QFN]

|
~
bl i Ex| Dimension in mm
posed PAD Sl [ T o | e
| A 080 0385 0.90
10 AL 000|002 0.05
As 0.20 REF,
D 4.00 BSC
E 4.00 BSC
D, 270 | 280 2.90
e E, 270 | 280 2.90
020 | 025 | 030
e 0.50 REF,
L 030 | o040 | o050
=2 b K o2 1 - 1

Notes:
1. All Dimension are in mm. Angles in Degrees.
2. Pin 1 visual index feature may vary, but must be located within the
k hatched area.
4. Package is saw singulated.
5. Refer JEDEC MO-220.
6. BSC : Basic Dimension. Theoretically exact value shown without tolerances.
REF : Reference Dimension, Usually without tolerance,

! Note 2

: for information purpose only.
TOP VIEW BOTTOM VIEW L
DETAILA T
= ya .
A 5 V \ A
A 0.203 £0.008 + ( / . 0.203 +0.058 / -0.008
v > < ' Terminal Thickness
A . _Sealmg Plane AV _ \\\\\\\ ,’ A
N Ay 0.00 ~ o.osT N R
SIDE VIEW Rl
DETAIL A
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