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Pin arrangement diagram

Pin Functions
Pin Desig- Input/ Function
No. nation Output

1 ___ I/O Output pin for measured result
OUT2 [On/off output mode] channel 2 output (active low)
SCK [Serial communication mode] serial communication clock input

2 ___ Output pin for measured result
OUT3 [On/off output mode] channel 3 output (active low)
SD I/O [Serial communication mode] serial communication clock input

3 ___ Reset signal input. Inputting low to this pin resets the chip.
RESET I Connect this pin to VDD through a pull-up resistor of about kÉ∂. When VDD starts up, the power-

on reset function operates and the chip is initialized.
When the power-on reset function is used, no other reset signal is needed when power is turned on.

4 TEST1 I (Connect to VDD through a pull-down resistor.)

5 VSS I Ground

6 MEAS I Initiation of measurement. Capacitance measurement is initiated by inputting high to this pin. 
While low is input to this pin, the chip is held in standby status.

7,16 VDD I Supply input (3.0 - 5.5V)

8 TEST2 I (Connect to VDD through a pull-down resistor.)

9 ___ Setup mode. Low input to this pin moves the chip into setup mode.
SETUP I

10, CH3B I/O Measurement pins B (channel 3 - 0)
12, CH2B Connect these pins to the touch electrode through resistors.
14, CH1B
17 CH0B

11, CH3A I/O Measurement pins A (channel 3 - 0)
13, CH2A Connect these pins to the touch electrode through resistors.
15, CH1A
18 CH0A

Note 1: Pins TEST1, and TEST2 are used for testing during manufacture of the IC.
When using these pins, connect them to VDD through a pull-up resistor.

■ B6TS-04LT - 4 Channel Sensor
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Capacitive Touch Sensing ICs - B6TS

OMRON expands its switch product
range by introducing the new touch
sensor switch family B6TS which is
based on a capacitive measurement
principle:

■ B6TS-04LT – 4 channel sensor
■ B6TS-08LF – 8 channel sensor
■ B6TS-16LF – 16 channel sensor

Features
• B6TS is ‘Application Ready’ The B6TS was developed to be

highly tolerant of its working environment with adaptive
features such as self teaching, auto threshold and intelligent
filtering to meet the demands of most applications today. B6TS
resists EMC and compensates continuously for long-term drift.

• The customer has the ‘Freedom to Design’ With the exception
of a few rules of thumb you are limited only by your
imagination. Panel designers are free to decide electrode size,
shape, spacing etc. The design is quick and easy – simulation,
pcb design, cover material design, assembly – Finished Panel
Solution!

• ‘Freedom in Material’ You can make touch keys through any
nonconducting panel material including plastic, rubber, glass,
marble and wood. You can use low cost commercial PCB
materials to create your designs. Most designs can be done on
low cost single sided PCB like FR-2 or CEM-1.

• ‘Standard or custom’ B6TS is µController based, so we can
provide off the shelf solutions as well as “quick to market”
customized types. Additional features may be possible at very
low development cost.

Tools
• Excellent Design Tool support enables the customer to have an

easy entry in the capacitive sensing technology and
customized panel solutions.

Target Applications
• Dish washer

• Washing machine

• Oven

• Fitness equipment

• Television

• Medical equipment

• HVAC controls

• Lighting controls

• Elevator

• Automatic door

• Vending machine

• Alarm clock

• In general Man Machine Interfaces

• 3 Dimensional switch solutions

■ Simulation Software ■ Application Note
• To evaluate the behavior of the custom panel design before

making a PCB. (included in the Design Tool B6TWorkbench)
• Touch panel reference design.

• Design rule document.

■ Design Tool ‘B6TWorkbench’ which includes
• A PC tool to program custom parameters of the B6TS like:

(Sensitivity adjustment, hysteresis, timing to judge a touch
event, driftcompensation, output mode selectable -> a)
momentary switching b) latching switching c) serial data via
SPI interface)

• RS232 to SPI interface board

• Demo panel for either (4, 8 or 16 channels) to have an
application ready evaluation platform available. The demo
panel can be used to immediately carry out investigations with
different cover materials.

• RS232 cable
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Pin arrangement diagram

Pin Functions
Pin Desig- Input/ Function
No. nation Output

1 ___ I/O Output pin for measured result
OUT2 [On/off output mode] channel 2 output (active low)
SCK [Serial communication mode] serial communication clock input

2 ___ Output pin for measured result
OUT3 [On/off output mode] channel 3 output (active low)
SD I/O [Serial communication mode] serial communication clock input

3 ___ Reset signal input. Inputting low to this pin resets the chip.
RESET I Connect this pin to VDD through a pull-up resistor of about kÉ∂. When VDD starts up, the power-

on reset function operates and the chip is initialized.
When the power-on reset function is used, no other reset signal is needed when power is turned on.

4 TEST1 I (Connect to VDD through a pull-down resistor.)

5 VSS I Ground

6 MEAS I Initiation of measurement. Capacitance measurement is initiated by inputting high to this pin. 
While low is input to this pin, the chip is held in standby status.

7,16 VDD I Supply input (3.0 - 5.5V)

8 TEST2 I (Connect to VDD through a pull-down resistor.)

9 ___ Setup mode. Low input to this pin moves the chip into setup mode.
SETUP I

10, CH3B I/O Measurement pins B (channel 3 - 0)
12, CH2B Connect these pins to the touch electrode through resistors.
14, CH1B
17 CH0B

11, CH3A I/O Measurement pins A (channel 3 - 0)
13, CH2A Connect these pins to the touch electrode through resistors.
15, CH1A
18 CH0A

Note 1: Pins TEST1, and TEST2 are used for testing during manufacture of the IC.
When using these pins, connect them to VDD through a pull-up resistor.

■ B6TS-04LT - 4 Channel Sensor
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Capacitive Touch Sensing ICs - B6TS

OMRON expands its switch product
range by introducing the new touch
sensor switch family B6TS which is
based on a capacitive measurement
principle:

■ B6TS-04LT – 4 channel sensor
■ B6TS-08LF – 8 channel sensor
■ B6TS-16LF – 16 channel sensor

Features
• B6TS is ‘Application Ready’ The B6TS was developed to be

highly tolerant of its working environment with adaptive
features such as self teaching, auto threshold and intelligent
filtering to meet the demands of most applications today. B6TS
resists EMC and compensates continuously for long-term drift.

• The customer has the ‘Freedom to Design’ With the exception
of a few rules of thumb you are limited only by your
imagination. Panel designers are free to decide electrode size,
shape, spacing etc. The design is quick and easy – simulation,
pcb design, cover material design, assembly – Finished Panel
Solution!

• ‘Freedom in Material’ You can make touch keys through any
nonconducting panel material including plastic, rubber, glass,
marble and wood. You can use low cost commercial PCB
materials to create your designs. Most designs can be done on
low cost single sided PCB like FR-2 or CEM-1.

• ‘Standard or custom’ B6TS is µController based, so we can
provide off the shelf solutions as well as “quick to market”
customized types. Additional features may be possible at very
low development cost.

Tools
• Excellent Design Tool support enables the customer to have an

easy entry in the capacitive sensing technology and
customized panel solutions.

Target Applications
• Dish washer

• Washing machine

• Oven

• Fitness equipment

• Television

• Medical equipment

• HVAC controls

• Lighting controls

• Elevator

• Automatic door

• Vending machine

• Alarm clock

• In general Man Machine Interfaces

• 3 Dimensional switch solutions

■ Simulation Software ■ Application Note
• To evaluate the behavior of the custom panel design before

making a PCB. (included in the Design Tool B6TWorkbench)
• Touch panel reference design.

• Design rule document.

■ Design Tool ‘B6TWorkbench’ which includes
• A PC tool to program custom parameters of the B6TS like:

(Sensitivity adjustment, hysteresis, timing to judge a touch
event, driftcompensation, output mode selectable -> a)
momentary switching b) latching switching c) serial data via
SPI interface)

• RS232 to SPI interface board

• Demo panel for either (4, 8 or 16 channels) to have an
application ready evaluation platform available. The demo
panel can be used to immediately carry out investigations with
different cover materials.

• RS232 cable
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Designation Item Condition Rated value Unit

Minimum Standard Maximum

VDD Supply voltage 3.0 5.5 V

VIH High input voltage 0.8VDD VDD V

VIL Low input voltage 0 0.2VDD V

IOH High output current -5 mA

IOL Low output current 5 mA

Recommended operating conditions

Designation Item Condition Rated value Unit

Minimum Standard Maximum

VOH High output voltage IOH = -5mA VDD-2.0 VDD V

IOH = -200µA VDD-0.3 VDD V

VOL Low output voltage IOL = 5mA 2.0 V

IOH = 200µA 0.45 V

IIH High input current VIH = 5V 5 µA

IIL Low input current VIL = 0V -5 µA

IDD Supply current Normal measurement mode 5 mA

During sleep 0.4 mA

Electrical characteristics [VDD=5V]

Designation Item Condition Rated value Unit

Minimum Standard Maximum

VOH High output voltage IOH = -1mA VDD-0.5 VDD V

VOL Low output voltage IOL = 1mA 0.5 V

IIH High input current VIH = 3V 4 µA

IIL Low input current VIL = 0V -4 µA

IDD Supply current Normal measurement mode 4.8 mA

During sleep 0.4 mA

Electrical characteristics [VDD=3V]

Designation Item Condition Rated value Unit

VDD Supply voltage -0.3 – 6.5 V

VI Input voltage -0.3 – VDD+0.3 V

VO Output voltage -0.3 – VDD+0.3 V

Pd Power dissipation Topr=25°C 300 mW

Topr Ambient operating temperature -20 – 85 °C

Tstg Storage temperature -60 – 150 °C

Absolute maximum ratings

Note: Unless otherwise specified, VDD = 3.0 – 5.5V, TOPR = -20 – 85° C.

Note: Unless otherwise specified, VDD = 3.0 – 3.3V, TOPR = -20 – 85° C.

Note: Unless otherwise specified, Vdd = 4.20 – 5.5V, TOPR = -20 – 85° C.
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Capacitive Touch Sensing ICs - B6TS

Pin Desig- Input/ Function
No. nation Output

19 ___ Output pin to indicate operation.
OUT0 [Normal measurement mode] outputs measured results.
CHG O [On/off output mode] channel 0 output (active low)

[Serial communication mode] output of measurement finish. 
Two output modes are available in serial communication mode:

1. High-signal outputs every time a measurement finishes.
2. High-signal outputs when the condition changes in any one of the channels (touch→no 

touch, no touch→touch).

[Setup mode] When the setup mode is entered, CHG pin changes to high. However, when an 
EEPROM write command is received and data is being written into EEPROM, this pin is low.

20 ___ I/O Output pin for measured result
OUT1 [On/off output mode] channel 1 output (active low)
___ [Serial communication mode] serial communication chip select input
SCS

Note 1: Connect Rr, Cr, Rc, and Cc to each touch electrode, as shown in the above figure. 
Refer to the design tool (B6TWorkbench) for their actual values.

Rr0–7: Protective resistors
Cr0–7: Capacitors for comparison
Rc0–3: Resistors for charge control
Cc0–3: Charge capacitors

Note 2: Connect a bypass capacitor of about 0.1 µF between VDD and Vss using as short wires as possible.

Note 3: Connect a bypass capacitor of about 0.01 µF between /SETUP and Vss.

Example circuit - B6TS-04LT
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Designation Item Condition Rated value Unit

Minimum Standard Maximum

VDD Supply voltage 3.0 5.5 V

VIH High input voltage 0.8VDD VDD V

VIL Low input voltage 0 0.2VDD V

IOH High output current -5 mA

IOL Low output current 5 mA

Recommended operating conditions

Designation Item Condition Rated value Unit

Minimum Standard Maximum

VOH High output voltage IOH = -5mA VDD-2.0 VDD V

IOH = -200µA VDD-0.3 VDD V

VOL Low output voltage IOL = 5mA 2.0 V

IOH = 200µA 0.45 V

IIH High input current VIH = 5V 5 µA

IIL Low input current VIL = 0V -5 µA

IDD Supply current Normal measurement mode 5 mA

During sleep 0.4 mA

Electrical characteristics [VDD=5V]

Designation Item Condition Rated value Unit

Minimum Standard Maximum

VOH High output voltage IOH = -1mA VDD-0.5 VDD V

VOL Low output voltage IOL = 1mA 0.5 V

IIH High input current VIH = 3V 4 µA

IIL Low input current VIL = 0V -4 µA

IDD Supply current Normal measurement mode 4.8 mA

During sleep 0.4 mA

Electrical characteristics [VDD=3V]

Designation Item Condition Rated value Unit

VDD Supply voltage -0.3 – 6.5 V

VI Input voltage -0.3 – VDD+0.3 V

VO Output voltage -0.3 – VDD+0.3 V

Pd Power dissipation Topr=25°C 300 mW

Topr Ambient operating temperature -20 – 85 °C

Tstg Storage temperature -60 – 150 °C

Absolute maximum ratings

Note: Unless otherwise specified, VDD = 3.0 – 5.5V, TOPR = -20 – 85° C.

Note: Unless otherwise specified, VDD = 3.0 – 3.3V, TOPR = -20 – 85° C.

Note: Unless otherwise specified, Vdd = 4.20 – 5.5V, TOPR = -20 – 85° C.
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Capacitive Touch Sensing ICs - B6TS

Pin Desig- Input/ Function
No. nation Output

19 ___ Output pin to indicate operation.
OUT0 [Normal measurement mode] outputs measured results.
CHG O [On/off output mode] channel 0 output (active low)

[Serial communication mode] output of measurement finish. 
Two output modes are available in serial communication mode:

1. High-signal outputs every time a measurement finishes.
2. High-signal outputs when the condition changes in any one of the channels (touch→no 

touch, no touch→touch).

[Setup mode] When the setup mode is entered, CHG pin changes to high. However, when an 
EEPROM write command is received and data is being written into EEPROM, this pin is low.

20 ___ I/O Output pin for measured result
OUT1 [On/off output mode] channel 1 output (active low)
___ [Serial communication mode] serial communication chip select input
SCS

Note 1: Connect Rr, Cr, Rc, and Cc to each touch electrode, as shown in the above figure. 
Refer to the design tool (B6TWorkbench) for their actual values.

Rr0–7: Protective resistors
Cr0–7: Capacitors for comparison
Rc0–3: Resistors for charge control
Cc0–3: Charge capacitors

Note 2: Connect a bypass capacitor of about 0.1 µF between VDD and Vss using as short wires as possible.

Note 3: Connect a bypass capacitor of about 0.01 µF between /SETUP and Vss.

Example circuit - B6TS-04LT
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Pin Desig- Input/ Function
No. nation Output

11 CH0A I/O Connect these pins to the touch electrode through the measurement pins (channels 8 to 0)
13 CH1A
14 CH2A
16 CH3A
17 CH4A
19 CH5A
21 CH6A
23 CH7A

12 COM01 I/O Common-use measurement pins (channels 8-0)
15 COM23 Common-use measurement pins for two channels each
18 COM45 Connect these pins to charge capacitors through resistors
22 COM67

7 Vdd I Supply input (3.0 – 5.5V)

5 Vss I Ground
20

9 CHG O An output pin which indicates the operation status.
[Normal measurement mode]

Outputs measurements results.
[Serial communication mode] – Measurement termination output.
Two output modes are available:
1.  High-signal output every time a measurement finishes
2.  High-signal output when the condition changes in any one of the channels (touch → no

touch, no touch → touch)

[Setup mode]
When setup mode is entered, CHG pin goes high.
However, when EEPROM write command is received and data is being written in EEPROM, 
CHG pin remains low.

2 SD I/O Serial communication data I/O

1 SCK I Serial communication clock input

24 SCS I Serial communication mode chip select input

10 ____ I Setup mode. Low input to this pin moves the chip into setup mode (Connect to Vdd through
SETUP a pull-up resistor)

In addition, insert 0.01uF ceramic capacitor between this terminal and VSS

4 MEAS I Initiation of measurement. Capacitance measurement is initiated by inputting high to this pin 
While low is input to this pin, the chi[ is held in standby status

6 TEST1 I (Connect to Vdd through a pull-up resistor)

8 TEST2 I (Connect to Vdd through a pull-up resistor)

3 ____ I Reset signal input 
RESET Inputting low to this pin resets the chip

25 OUT0 O Output pin for Ch0 (can be set to active Low or active High on the WB setup screen).

26 OUT1 O Output pin for Ch1 (can be set to active Low or active High on the WB setup screen).

27 OUT2 O Output pin for Ch2 (can be set to active Low or active High on the WB setup screen).

28 OUT3 O Output pin for Ch3 (can be set to active Low or active High on the WB setup screen).

29 OUT4 O Output pin for Ch4 (can be set to active Low or active High on the WB setup screen).

30 OUT5 O Output pin for Ch5 (can be set to active Low or active High on the WB setup screen).

31 OUT6 O Output pin for Ch6 (can be set to active Low or active High on the WB setup screen).

32 OUT7 O Output pin for Ch7 (can be set to active Low or active High on the WB setup screen).
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Capacitive Touch Sensing ICs - B6TS

Pin arrangement diagram

■ B6TS-08LF - 8 Channel Sensor

Pin functions

Note : Pins TEST1 (6-pin) and TEST2 (8-pin) are used for testing during manufacture of the IC. 
When using this IC, connect it to VDD through a pull-up resistor.

Note 1: Unless otherwise specified, VDD = 3.0 – 5.5V, TOPR = -20 – 85° C.

Note 2: The period following receipt of the EEPROM write command in setup mode until the data write finishes.

Designation Item Condition Rated value Unit

Minimum Standard Maximum

— Number of times of EEPROM write TOPR = 0~60°C 10000 Times

— EEPROM write time VDD = 5V, TOPR = 25°C 0.3 s

(Note 2)

— EEPROM data retention period TOPR = 55°C 20 Years

Electrical characteristics [VDD=3V]
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Pin Desig- Input/ Function
No. nation Output

11 CH0A I/O Connect these pins to the touch electrode through the measurement pins (channels 8 to 0)
13 CH1A
14 CH2A
16 CH3A
17 CH4A
19 CH5A
21 CH6A
23 CH7A

12 COM01 I/O Common-use measurement pins (channels 8-0)
15 COM23 Common-use measurement pins for two channels each
18 COM45 Connect these pins to charge capacitors through resistors
22 COM67

7 Vdd I Supply input (3.0 – 5.5V)

5 Vss I Ground
20

9 CHG O An output pin which indicates the operation status.
[Normal measurement mode]

Outputs measurements results.
[Serial communication mode] – Measurement termination output.
Two output modes are available:
1.  High-signal output every time a measurement finishes
2.  High-signal output when the condition changes in any one of the channels (touch → no

touch, no touch → touch)

[Setup mode]
When setup mode is entered, CHG pin goes high.
However, when EEPROM write command is received and data is being written in EEPROM, 
CHG pin remains low.

2 SD I/O Serial communication data I/O

1 SCK I Serial communication clock input

24 SCS I Serial communication mode chip select input

10 ____ I Setup mode. Low input to this pin moves the chip into setup mode (Connect to Vdd through
SETUP a pull-up resistor)

In addition, insert 0.01uF ceramic capacitor between this terminal and VSS

4 MEAS I Initiation of measurement. Capacitance measurement is initiated by inputting high to this pin 
While low is input to this pin, the chi[ is held in standby status

6 TEST1 I (Connect to Vdd through a pull-up resistor)

8 TEST2 I (Connect to Vdd through a pull-up resistor)

3 ____ I Reset signal input 
RESET Inputting low to this pin resets the chip

25 OUT0 O Output pin for Ch0 (can be set to active Low or active High on the WB setup screen).

26 OUT1 O Output pin for Ch1 (can be set to active Low or active High on the WB setup screen).

27 OUT2 O Output pin for Ch2 (can be set to active Low or active High on the WB setup screen).

28 OUT3 O Output pin for Ch3 (can be set to active Low or active High on the WB setup screen).

29 OUT4 O Output pin for Ch4 (can be set to active Low or active High on the WB setup screen).

30 OUT5 O Output pin for Ch5 (can be set to active Low or active High on the WB setup screen).

31 OUT6 O Output pin for Ch6 (can be set to active Low or active High on the WB setup screen).

32 OUT7 O Output pin for Ch7 (can be set to active Low or active High on the WB setup screen).
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Capacitive Touch Sensing ICs - B6TS

Pin arrangement diagram

■ B6TS-08LF - 8 Channel Sensor

Pin functions

Note : Pins TEST1 (6-pin) and TEST2 (8-pin) are used for testing during manufacture of the IC. 
When using this IC, connect it to VDD through a pull-up resistor.

Note 1: Unless otherwise specified, VDD = 3.0 – 5.5V, TOPR = -20 – 85° C.

Note 2: The period following receipt of the EEPROM write command in setup mode until the data write finishes.

Designation Item Condition Rated value Unit

Minimum Standard Maximum

— Number of times of EEPROM write TOPR = 0~60°C 10000 Times

— EEPROM write time VDD = 5V, TOPR = 25°C 0.3 s

(Note 2)

— EEPROM data retention period TOPR = 55°C 20 Years

Electrical characteristics [VDD=3V]
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Designation Item Condition Rated value Unit

Minimum Standard Maximum

VDD Supply voltage 3.0 5.5 V

VIH High input voltage 0.8VDD VDD V

VIL Low input voltage 0 0.2VDD V

IOH High output current 40 mA

IOL Low output current -40 mA

Recommended operating conditions

Note: Unless otherwise specified, VDD = 5.5 – 5.5V, TOPR = -20 – 85° C.

Note 1: Unless otherwise specified, VDD = 4.5 – 5.5V, TOPR = -20 – 85° C.

Note 2: The period following receipt of the EEPROM write command in setup mode until the data write finishes.

Designation Item Condition Rated value Unit

Minimum Standard Maximum

VOH High output voltage IOH = -5mA VDD-0.2 VDD V

VOL Low output voltage IOL = 5mA 2.0 V

IIH High input current  VI = 5V 5 µA

IIL Low input current VI = 0V -5 µA

IDD Supply current Normal measurement mode 6.5 mA

— Number of times of EEPROM write TOPR = 0 – 60°C 10000 Times

— EEPROM write time VDD = 5V, TOPR = 25°C 400 s

(Note 2)

— EEPROM data retention period TOPR = 55°C 20 Years

Electrical characteristics [VDD=5V]

Designation Item Condition Rated value Unit

VDD Supply voltage -0.3 – 6.5 V

VI Input voltage -0.3 – VDD+0.3 V

VO Output voltage -0.3 – VDD+0.3 V

Pd Power dissipation Topr=25°C 500 mW

Topr Ambient operating temperature -20 – 85 °C

Tstg Storage temperature -65 – 150 °C

Absolute maximum ratings
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Capacitive Touch Sensing ICs - B6TS

Note 1: Connect Rr, Cr, Rc, and Cc to each touch electrode, as shown in the above figure. 
Refer to the design tool (B6TWorkbench) for their actual values.

Rr = 10kW
Rc = 3.9kW
Cc = 0.1µF
Cr = 15pF(Cr0, Cr1)

18pF (Cr2, 4)
22pF (Cr3, Cr5-7)

Note 2: Connect a bypass capacitor of about 0.1 µF between Vdd and Vss using as short wires as possible.

Note 3: Connect a bypass capacitor of about 0.01µF between /SETUP pin and Vss.

Note 4: When UART is not used, connecting RxD pin (29 pin) to VDD through a pull-up resistor is possible as near from this IC.

Note 5: When 3-wire SPI is used (in case of pull-down at IFSEL), MOSI terminal works as SD (IO) and MISO is not 
available (OPEN)

Connection Diagram (example)
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Designation Item Condition Rated value Unit

Minimum Standard Maximum

VDD Supply voltage 3.0 5.5 V

VIH High input voltage 0.8VDD VDD V

VIL Low input voltage 0 0.2VDD V

IOH High output current 40 mA

IOL Low output current -40 mA

Recommended operating conditions

Note: Unless otherwise specified, VDD = 5.5 – 5.5V, TOPR = -20 – 85° C.

Note 1: Unless otherwise specified, VDD = 4.5 – 5.5V, TOPR = -20 – 85° C.

Note 2: The period following receipt of the EEPROM write command in setup mode until the data write finishes.

Designation Item Condition Rated value Unit

Minimum Standard Maximum

VOH High output voltage IOH = -5mA VDD-0.2 VDD V

VOL Low output voltage IOL = 5mA 2.0 V

IIH High input current  VI = 5V 5 µA

IIL Low input current VI = 0V -5 µA

IDD Supply current Normal measurement mode 6.5 mA

— Number of times of EEPROM write TOPR = 0 – 60°C 10000 Times

— EEPROM write time VDD = 5V, TOPR = 25°C 400 s

(Note 2)

— EEPROM data retention period TOPR = 55°C 20 Years

Electrical characteristics [VDD=5V]

Designation Item Condition Rated value Unit

VDD Supply voltage -0.3 – 6.5 V

VI Input voltage -0.3 – VDD+0.3 V

VO Output voltage -0.3 – VDD+0.3 V

Pd Power dissipation Topr=25°C 500 mW

Topr Ambient operating temperature -20 – 85 °C

Tstg Storage temperature -65 – 150 °C

Absolute maximum ratings
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Capacitive Touch Sensing ICs - B6TS

Note 1: Connect Rr, Cr, Rc, and Cc to each touch electrode, as shown in the above figure. 
Refer to the design tool (B6TWorkbench) for their actual values.

Rr = 10kW
Rc = 3.9kW
Cc = 0.1µF
Cr = 15pF(Cr0, Cr1)

18pF (Cr2, 4)
22pF (Cr3, Cr5-7)

Note 2: Connect a bypass capacitor of about 0.1 µF between Vdd and Vss using as short wires as possible.

Note 3: Connect a bypass capacitor of about 0.01µF between /SETUP pin and Vss.

Note 4: When UART is not used, connecting RxD pin (29 pin) to VDD through a pull-up resistor is possible as near from this IC.

Note 5: When 3-wire SPI is used (in case of pull-down at IFSEL), MOSI terminal works as SD (IO) and MISO is not 
available (OPEN)

Connection Diagram (example)
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Pin arrangement diagram

■ B6TS-16LF– 16 Channel Sensor

Note 1: Pins TEST is used for testing during manufacture of the IC. 
When using this IC, connect it to Vdd through a pull-up resistor.

Pin Desig- Input/ Function
No. nation Output

51 CH0A I/O Measurement pins (channels 15-0)
49 CH1A Connect these pins to the touch electrode through resistors
47 CH2A
45 CH3A
43 CH4A
41 CH5A
37 CH6A
35 CH7A
32 CH8A
30 CH9A
24 CH10A
22 CH11A
20 CH12A
18 CH13A
16 CH14A
14 CH15A

50 COM01 I/O Common-use measurement pins (channels 15-0)
46 COM23 Common-use measurement pins for two channels each
42 COM45 Connect these pins to charge capacitors through resistors
36 COM67
31 COM89
23 COMAB
19 COMCD
15 COMEF

12 Vdd I Supply input (3.0 – 5.5V)

10 Vss I Ground

11 IFSEL I An select pin to SPI interface
Pull-up is for 4-wire SPI/Pull-down is for 3-wire SPI

6 ____ Any channel can be specified for this output pin (logic switching is available)
OUT_A O

7 ____ Any channel can be specified for this output pin (logic switching is available)
OUT_B O

Pin Desig- Input/ Function
No. nation Output

13 CHG O An output pin which indicates the operation status.
[Normal measurement mode]

Outputs measurements results.
[Serial communication mode] – Measurement termination output.

Two output modes are available:
1.  High-signal output every time a measurement finishes
2.  High-signal output when the condition changes in any one of the channels (touch → no 

touch, no touch → touch)

[Setup mode]
When setup mode is entered, CHG pin goes high.
However, when EEPROM write command is received and data is being written in EEPROM, 
CHG pin remains low.

52 SD (3-wire) I/O Serial communication data I/O (when 3-wire SPI is selected)
Serial communication data input (when 4-wire SPI is selected)

3 MISO (4-wire) O Serial communication data output

2 SCK I/O Serial communication clock input

4 SCS I Serial communication mode chip select input

27 ____ I Setup mode. Low input to this pin moves the chip into setup mode
SETUP (To suppress noise, connect to Vss via a bypass capacitor of 0.01µF in addition to resistor).

28 TxD O UART serial communication data output

29 RxD I UART serial communication data input

9 MEAS I Initiation of measurement. Capacitance measurement is initiated by inputting high to this pin
While low is input to this pin, the chip is held in standby status

5 MODE I (Connect to Vdd through a pull-up resistor)

3 ____ Reset signal input
RESET I Inputting low to this pin resets the chip

Built-in power-on reset can work with around 5kW pull-up resistor (no need for external 
reset circuit)

Pin functions
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Pin arrangement diagram

■ B6TS-16LF– 16 Channel Sensor

Note 1: Pins TEST is used for testing during manufacture of the IC. 
When using this IC, connect it to Vdd through a pull-up resistor.

Pin Desig- Input/ Function
No. nation Output

51 CH0A I/O Measurement pins (channels 15-0)
49 CH1A Connect these pins to the touch electrode through resistors
47 CH2A
45 CH3A
43 CH4A
41 CH5A
37 CH6A
35 CH7A
32 CH8A
30 CH9A
24 CH10A
22 CH11A
20 CH12A
18 CH13A
16 CH14A
14 CH15A

50 COM01 I/O Common-use measurement pins (channels 15-0)
46 COM23 Common-use measurement pins for two channels each
42 COM45 Connect these pins to charge capacitors through resistors
36 COM67
31 COM89
23 COMAB
19 COMCD
15 COMEF

12 Vdd I Supply input (3.0 – 5.5V)

10 Vss I Ground

11 IFSEL I An select pin to SPI interface
Pull-up is for 4-wire SPI/Pull-down is for 3-wire SPI

6 ____ Any channel can be specified for this output pin (logic switching is available)
OUT_A O

7 ____ Any channel can be specified for this output pin (logic switching is available)
OUT_B O

Pin Desig- Input/ Function
No. nation Output

13 CHG O An output pin which indicates the operation status.
[Normal measurement mode]

Outputs measurements results.
[Serial communication mode] – Measurement termination output.

Two output modes are available:
1.  High-signal output every time a measurement finishes
2.  High-signal output when the condition changes in any one of the channels (touch → no 

touch, no touch → touch)

[Setup mode]
When setup mode is entered, CHG pin goes high.
However, when EEPROM write command is received and data is being written in EEPROM, 
CHG pin remains low.

52 SD (3-wire) I/O Serial communication data I/O (when 3-wire SPI is selected)
Serial communication data input (when 4-wire SPI is selected)

3 MISO (4-wire) O Serial communication data output

2 SCK I/O Serial communication clock input

4 SCS I Serial communication mode chip select input

27 ____ I Setup mode. Low input to this pin moves the chip into setup mode
SETUP (To suppress noise, connect to Vss via a bypass capacitor of 0.01µF in addition to resistor).

28 TxD O UART serial communication data output

29 RxD I UART serial communication data input

9 MEAS I Initiation of measurement. Capacitance measurement is initiated by inputting high to this pin
While low is input to this pin, the chip is held in standby status

5 MODE I (Connect to Vdd through a pull-up resistor)

3 ____ Reset signal input
RESET I Inputting low to this pin resets the chip

Built-in power-on reset can work with around 5kW pull-up resistor (no need for external 
reset circuit)

Pin functions
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Connection Diagram (example)

Note 1: Connect Rr, Cr, Rc, and Cc to each touch electrode, as shown in the above figure.
Refer to the design tool (B6TWWorkbench) for their actual values.

Rr = 10kΩ
Cr = 22pF
Rc = 4.7kΩ
Cc = 0.1µF

Note 2: Connect a bypass capacitor of about 0.1 µF between Vdd and Vss using as short wires as possible.
Note 3: Connect a bypass capacitor of about 0.01µF between /SETUP pin and Vss.
Note 4: When UART is not used, connecting RxD pin (29 pin) to VDD through a pull-up resistor is possible as near from this IC

Designation Item Condition Rated value Unit

Minimum Standard Maximum

VDD Supply voltage 3.0* 5.5 V

VIH High input voltage 0.8VDD VDD V

VIL Low input voltage 0 0.8VDD V

IOH High output current 25 mA

IOL Low output current -25 mA

Recommended operating conditions

* Be sure to have margin not to fail less than 3.0V

Note 1: Unless otherwise specified, VDD = 4.5 – 5.5V, TOPR = -20 – 85°C.

Note 2: The period following receipt of the EEPROM write command in setup mode until the data write finishes.

Designation Item Condition Rated value Unit

Minimum Standard Maximum

VOH High output voltage IOH = -5mA VDD-1.6 VDD V

VOL Low output voltage IOL = 5mA 1.3 V

IIH High input current  VI = 5V 5 µA

IIL Low input current VI = 0V -5 µA

ICC Supply current Normal measurement mode 12 mA

— Number of times of EEPROM write TOPR = 0 – 60°C 300,000 Times

— EEPROM write time VDD = 5V, TOPR = 25°C 100 9,000 S

(Note 2)

— EEPROM data retention period TOPR = 55°C 20 Years

Electrical characteristics [VDD=5V]

Designation Item Condition Rated value Unit

VDD Supply voltage -0.3 – 6.5 V

VI Input voltage -0.3 – VDD+0.3 V

VO Output voltage -0.3 – VDD+0.3 V

Pd Power dissipation Topr=25°C 300 mW

Topr Ambient operating temperature -40 to 85 °C

Tstg Storage temperature -65 to 150 °C

Absolute maximum ratings
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Connection Diagram (example)

Note 1: Connect Rr, Cr, Rc, and Cc to each touch electrode, as shown in the above figure.
Refer to the design tool (B6TWWorkbench) for their actual values.

Rr = 10kΩ
Cr = 22pF
Rc = 4.7kΩ
Cc = 0.1µF

Note 2: Connect a bypass capacitor of about 0.1 µF between Vdd and Vss using as short wires as possible.
Note 3: Connect a bypass capacitor of about 0.01µF between /SETUP pin and Vss.
Note 4: When UART is not used, connecting RxD pin (29 pin) to VDD through a pull-up resistor is possible as near from this IC

Designation Item Condition Rated value Unit

Minimum Standard Maximum

VDD Supply voltage 3.0* 5.5 V

VIH High input voltage 0.8VDD VDD V

VIL Low input voltage 0 0.8VDD V

IOH High output current 25 mA

IOL Low output current -25 mA

Recommended operating conditions

* Be sure to have margin not to fail less than 3.0V

Note 1: Unless otherwise specified, VDD = 4.5 – 5.5V, TOPR = -20 – 85°C.

Note 2: The period following receipt of the EEPROM write command in setup mode until the data write finishes.

Designation Item Condition Rated value Unit

Minimum Standard Maximum

VOH High output voltage IOH = -5mA VDD-1.6 VDD V

VOL Low output voltage IOL = 5mA 1.3 V

IIH High input current  VI = 5V 5 µA

IIL Low input current VI = 0V -5 µA

ICC Supply current Normal measurement mode 12 mA

— Number of times of EEPROM write TOPR = 0 – 60°C 300,000 Times

— EEPROM write time VDD = 5V, TOPR = 25°C 100 9,000 S

(Note 2)

— EEPROM data retention period TOPR = 55°C 20 Years

Electrical characteristics [VDD=5V]

Designation Item Condition Rated value Unit

VDD Supply voltage -0.3 – 6.5 V

VI Input voltage -0.3 – VDD+0.3 V

VO Output voltage -0.3 – VDD+0.3 V

Pd Power dissipation Topr=25°C 300 mW

Topr Ambient operating temperature -40 to 85 °C

Tstg Storage temperature -65 to 150 °C

Absolute maximum ratings
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■ Precautions – Correct Use
ALL MODELS
Operating
• Ensure that the FPC has been inserted correctly and not back to

front. In the event that the FPC is inserted incorrectly with the
FPC connecting face not aligned with the client’s design
specification, this may result in the contacts becoming
damaged and there is a danger that the equipment may not
function properly.

• Insert the FPC right to the back of the connector. Failing to
do so may result in a loss of contact reliability. 

• When inserting and removing the FPC, applying pressure
from above or below, left to right or at an angle may cause
the FPC contacts to become damaged or detached when
the FPC is removed, may result in contact failure.

Designing
• Gently pull out the FPC taking care not to apply force directly to

the connector.
Bending the FPC in the area where it enters the connector
or applying force to the FPC itself may result in contact failure.

• When installing the FPC at a location or on a piece of
equipment that will subject the FPC to repeated oscillations
or movement, please secure the FPC prior to use.

• Please use the FPC units that conform to the appropriate
specifications and size as stated by OMRON.
When using a different FPC unit, or an FFC unit, please
contact OMRON.

• There is a possibility that ‘whiskers’ may protrude from the
FOC film of some of the lead-free specification FPC units;
please be careful during use.

• Please observe a metal mask thickness of t = 0.12 to 0.15mm.
The metal mask open area ratio is 90% of the printed circuit
board matching dimensions as per the dimensions diagrams.

Mounting
• Do not mount (reflow or manual soldering) with the FPC

inserted in the connector. Doing so may result in contact
failure.

• The reflow conditions are as stated within our specifications
and guidelines.
However, these conditions will change depending on the
type of solder, the manufacturer, the amount of solder and
the size of the circuit board and the other mount materials,
etc. so please confirm the mount conditions before proceeding.

• When mounting the unit by manual soldering, please follow
the instructions below to ensure contact reliability:
1. Conditions for manual soldering: 350 ±10°C 3 ±1sec
2. Do not apply an excessive amount of solder indicated

here, as it causes the flux to cease.
3. Do not apply the soldering bit to the mount attachments

with any force. Doing so may cause the connectors to
alter in shape.

4. Do not apply the soldering bit to any parts of the connector
other than the mount attachments. Doing so may
cause the connector to alter in shape.

LOCK TYPE (SLIDELOCK / BACKLOCK)
Operating
• Do not lock or unlock the slider with excessive force.

Doing so may result in damage to the connector or contact
failure.

• If a slider becomes detached it should not be used again.
• When inserting and removing the FPC, be sure to check

that the slider has been unlocked first.
Utilizing the FPC in the follow ways may cause damage to
or alteration to the shape of the contacts, may result in contact
failure.
1. Removing the FPC unit when the slider is still in the lock

position.
2. Removing the FPC unit by pulling it up and down or from

left to right or twisting it sideways.

BACKLOCK TYPES
Operating
• Do not lock the slider without an FPC inserted.

Locking the slider without an FPC inserted will cause a
decrease in the dimensions between the contacts and
consequently an increase in the force required to insert and
FPC.

• When locking the slider, apply pressure with your fingertips
to both sides of the slider, then twist the slider until it
comes away from the unit.
Failing to lock the slider properly may result in contact failure.

• Do not apply horizontally to the PCB, when locking the
slider. Doing so may result in damage to the connector or
contact failure.

• When unlocking the slider, place your fingers on either side
or the whole of the slider and slowly lift the slider up and
away.
Do not engage the slider past its primary location during
the unlocking process.
Doing so may result in damage to the connector or contact
failure.

Designing
• When designing the board, be sure to allow locking or

performing spaces for the slider.
Mounting
• Do not perform reflow or manual soldering with the FPC

inserted in the connector and the slider in the locked position.
Doing so may result in contact failure.

SLIDELOCK TYPES
Operating
• When locking the slider, apply pressure to both sides or the

whole of the slider, then push the slider all the way home.
Doing so may result in contact failure.

Designing
• When designing the board, be sure to allow unlocking or

performing spaces for the slider.
Storage

1. Do not store in locations subject to dust or high humidity
levels.

2. Do not store in locations close to sources of gasses such
ammonia gas or sulphide gas.

Capacitive Touch Sensing ICs - B6TS

Certain Precautions on Specifications and Use
1. Suitability for Use. Seller shall not be responsible for

conformity with any standards, codes or regulations which
apply to the combination of the Product in Buyer's application
or use of the Product. At Buyer's request, Seller will provide
applicable third party certification documents identifying
ratings and limitations of use which apply to the Product. This
information by itself is not sufficient for a complete
determination of the suitability of the Product in combination
with the end product, machine, system, or other application or
use. Buyer shall be solely responsible for determining
appropriateness of the particular Product with respect to
Buyer's application, product or system. Buyer shall take
application responsibility in all cases but the following is a
nonexhaustive list of applications for which particular attention
must be given:
(i) Outdoor use, uses involving potential chemical

contamination or electrical interference, or conditions or
uses not described in this document.

(ii) Energy control systems, combustion systems, railroad
systems, aviation systems, medical equipment,
amusement machines, vehicles, safety equipment, and
installations subject to separate industry or government
regulations.

(iii) Use in consumer products or any use in significant
quantities.

(iv) Systems, machines and equipment that could present a
risk to life or property. Please know and observe all
prohibitions of use applicable to this product.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING
SERIOUS RISK TO LIFE OR PROPERTY WITHOUT ENSURING
THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO
ADDRESS THE RISKS, AND THAT THE OMRON PRODUCT IS
PROPERLY RATED AND INSTALLED FOR THE INTENDED USE
WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

2. Programmable Products. Seller shall not be responsible for the
user's programming of a programmable product, or any
consequence thereof.

3. Performance Data. Performance data given in this publication
is provided as a guide for the user in determining suitability
and does not constitute a warranty. It may represent the result
of Seller's test conditions, and the users must correlate it to
actual application requirements. Actual performance is subject
to Seller's Warranty and Limitations of Liability.

4. Change in Specifications. Product specifications and
accessories may be changed at any time based on
improvements and other reasons. It is our practice to change
part numbers when published ratings or features are changed,
or when significant construction changes are made. However,
some specifications of the Product may be changed without
any notice. When in doubt, special part numbers may be
assigned to fix or establish key specifications for your
application. Please consult with your Seller representative at
any time to confirm actual specifications of purchased
Product.

5. Errors and Omissions. The information in this publication has
been carefully checked and is believed to be accurate;
however, no responsibility is assumed for clerical,
typographical or proofreading errors, or omissions.

6. RoHS Compliance. Where indicated, our products currently
comply, to the best of our knowledge as of the date of this
publication, with the requirements of the European Union's
Directive on the Restriction of certain Hazardous Substances
("RoHS"), although the requirements of RoHS do not take
effect until July 2006. These requirements may be subject to
change. Please consult our website for current information.

CAT NO. Y918-E2-02
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