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Wireless Engine TWE-003 000000000TWEO003

IEEE 802.15.4 Microcontroller Modules
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m 0 00006lowPAN RF4CE JENNET

Wireless microcontroller modules TWE-003 is specifically
designed for industrial instruments and equipment.

The module provides continuing high telecommunication
quality as well as stable operations even in noisy
environments such as within factories.

32 bit microcontroller, wireless two-way circuitry and the
flash memory are built in the small package. Such wide
variety of interfaces as general-purpose 1/0 A/D
converters and SPI bus are available and so all necessary
functions can be included in this single wireless engine
alone.

Through serial and SPI bus, the module can be connected
with such external devices as microcontroller.

Protocol stack is selectable from 6lowPAN, RF4CE,

JENNET.

To write firmware including protocol stack on built-in
flash memory (18kbyte) enables to be adapted various
application.

The developing environment including compiler will be
provided free.

Extensive sample programs are available. Based on the
programs, firmware development will be realized in a
short period of time.

m Standardsl 6lowPAN RF4CE JENNET

0000

m Pin list -l pioie DIO12/TIM1CK GT—>
—2l_DIO1/SPISEL2  DIO13/TIM10UT —|*
Sl ADC4 DIO11/TIM1CK_GT —
1 ADC3 DIOS/RTSO—2>
2L comP1iM DIO4/CTSO—2
11l comP1P DIO2/SPISEL3 —*2
13l pac1 DIO3/SPISEL4 —*
151 TXDO/DIO6 wp—+°
170 SPISEL1/DIOO RXDO/DIO7 —2
191 AVDD SIF_CLK/DI014 —2°
21l GND TIMO_CAP/DIO9 —22
22l GND vbbD —22
251 GND SIF_D/DIO15 —2°
27l GND TIMOGT/DIO8 —22
290 spimosI TIMO_OUT/DIO10—122
2L SpIMISO CTS1/DI017 —22
2Bl spicLK RTS1/DIO18 —22
351 VREF TXD1/DI019 —22
371 Apci RXD1/DI020 —22
221 ADC2 RESETN —22

TWE-003 (MOLEX 53307-4071 socket)
0000

m Specifications

0000 Outline Dimensionsd 35mm x 24mm x  7.2mm

0000 Transmitting outputd 0.85mw0 -30dBmO 00000
0000000000 Can attenuate to -30dBm0O

0000 Receiver sensitivityd -97dBm

0000 Transmitting currentd 38mA

0000 Receiver currentd 37mA

0000 Stand-by currentd 0.6y ADODOOD0O0O0OO atdeep sleepd

0000 Operating voltage: 2.7v0 3.6V

0000 Operating temp: -40° CO85° coOOOO0O

e 0000 Wireless spec.O0

0IEEE 802.15.400 (2.4GHz ) IEEE 802.15.4 based (2.4GHz )

e JOJODODO Microcontrollerd

032000RISCOO0OOO 32-bit RISC Processor

0128000AESOODOOOO 128-bit AES Cryptographic processor

[ ROM 192kByte

0 RAM 96kByte

Joooooo0d Flash memory 128Kbyte

e JJUODODOOO Interfaced

012-bitADODOODOODO 00000 12-bit AD Converter input 4 channels

011-bit DADOODOODO 0D0OOOO 11-bit DA Converter output 1 channel

0000000000000 D000 Comparator input 1 channel

00000000000 OODOOODO 20 Application timer/counter 2 pes.

Joooooooo 30 System timer 3 pes.

OUARTO 2000 2 ports

OSPIOD50000 5 selects

02000000 10 2-wire serial 1pc.

OGPIO(DOOO0O0OODODOUniversal I/O port) 0021000 Max: 21 ports

goboooOoo0ob0OOo,00000000uFLOOO0OO or OOOOODOODODO

O Antenal (Selectable before shipping) Either external p FL connector or Internal chip antenna

e J 00O Standards and certifications

ORoHS OODOOOO Lead-free

0000000 ARIB STD-T66
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Long Life Position Sensors

TOCOS position sensors are the best choice for
ecologically-friendly cars and welfare cars in which
longer life and higher reliablle deivices are needed.

Centric point is set by built-in return spring, which
provides improvements in assembling and setting
stability and the reduction of attaching

components count at end products (from 5 parts to 3
parts) enables further cost down and can serve
customers' need.

m Features:
e Built-in return spring to set the centric point.

(the reduction of attaching components count at end
O products.)
e Various applications expected for position sensing
e Long life (2 million cycles)

Major applications:
Electric wheelchairs, Golf carts, Nurse-caring equip, Snow
mobile etc.

m Specifications

Rotational life 2 million cycles

Mechanical adjustment travel 60° + 5°

Electrical travel 45° + 5°

Size & construction Waterproof

Resistance range 5kQ

Resistance tolerance + 100

Power rating 0.15W at 4000 O OW at 8501
Operating temp. range J 10 to 8500

Waterproof P64




Trimmer Potentiometers

ulti-Turn Trimmers 0000000000
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0 Halogen-Free available

G3 Series G32A
e00ODO:50Q02MQOO0O0O0O:
0.125Wat7000000000O:
100ppm/J 200Q O 1MQ OT250ppm/O
gooooO0ooOoooooooooo
ooooooooooooo
e Standard resistance range: 50Q to
2MQ O Power rating: 0.125W at 700
0 Temp. coefficient: 100ppm/O (200Q
to IMQ )0250ppm/0 (other values)O
Designed for flow, reflow solderingd)
Tape & reel packaging available.

GV4 Series GV4W
eJOOO:10Q02MQIOODODO:
0.25Wat8500000000:
lo0ppm/D 0000 0OO0O0OOODO
ooo0ooooooool1200

e Standard resistance range: 10Q to
2MQ [0 Power rating: 0.25W at 850
0 Temp. coefficient:100ppm/C O O
Designed for flow, reflow solderingCl
Tape & reel packaging available 12
turns

RJCO6 Series

RJCO6P
e00OO:10Q01MQO
oooO0:o5wat700 000000
0: 100ppm/[1] 200Q O 1MQ [0
250ppm/MI 000000000
ooooooD

e Standard resistance range: 10Q to
1MQ O Power rating: 0.5W at 700

0 Temp. coefficient:100ppm/C] (200Q
to 1IMQ )00250ppm/0I (other values)O
Designed for flow soldering

5}‘@ ﬁe ﬁ@

0 Halogen-Free available

G3 Series G32B
eJO0OO:50Q02MQOIDODO0O:
0.125Wat700 0 000000O:
100ppm/J 200Q O 1MQ [IT250ppm/O
gooooooOoooooooooo
00oo0oo0oooooooo
e Standard resistance range: 50Q to
2MQ O Power rating: 0.125W at 700
0 Temp. coefficient: 200ppm/C (200
Q to 1IMQ )00250ppm/C (other
values) Designed for flow, reflow
solderingd] Tape & reel packaging
available.

o
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GV4 Series Gv4J
e(J000O:10Q02MQUDODO0O:
0.25Wat850 00 00000:
looppm/0 00 0O0DOOOOOO
0oo0oo0oooooo1200

e Standard resistance range: 10Q to
2MQ O Power rating: 0.25W at 850
[0 Temp. coefficient:100ppm/0 O O
Designed for flow, reflow solderingC)
Tape & reel packaging available 12
turns
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RJCO6 Series

RJCO6S

e JI0IO:10Q01MQDO
gOooO0:o5wat700 000000
0 : 100ppm/[1] 200Q O 1IMQ M
250ppm/M0 000000000
oooooo

e Standard resistance range: 10Q to
1MQ O Power rating: 0.5W at 700

[0 Temp. coefficient:100ppm/C (200Q
to IMQ )00250ppm/C] (other values)O
Designed for flow soldering

0 Halogen-Free available

G43 Series G43A
e00D:10Q02MQOOOO0O:
0.25Wat7000000000:
100ppm/J 200Q O 1MQ OT250ppm/O
ooooo0oooooooooooo
ooooooooooooo

e Standard resistance range: 10Q to
2MQ O Power rating: 0.25W at 700
0 Temp. coefficient: 100ppm/C (200
Q to 1MQ )0250ppm/C (other
values) Designed for flow, reflow
solderingd Tape & reel packaging
available.

GFO4 Series GFO4U
e00DO:100QO1IMQIODOO
0:05wat7000000000:
100ppm/J 200Q O 500kQ M
250ppm/0 00000000000
ooo

e Standard resistance range: 100Q
to IMQ O Power rating: 0.5W at
700 O Temp. coefficient: 100ppm/C
(200Q to 500kQ )0250ppm/C (other
values) Designed for flow soldering

GFO63 Series

GFO63P
eO0O:10Q02MQODODO0O:
0.5W at7000
O000ooog:100ppm/O00O0
oooooooooooooooon
e Standard resistance range: 10Q to
2MQ O Power rating: 0.5W at 700

00 Temp. coefficient: 200ppm/C] O
Designed for flow solderingC) Tape &
reel packaging available

3]

0 Halogen-Free available

G43 Series G43B
eJO0O:10Q02MQODODO0O:
0.25Wat7000000000:
100ppm/J 200Q O 1MQ [IT250ppm/O
gooooOoooooooooooo
oooO0oo0oooooooo
e Standard resistance range: 10Q to
2MQ [0 Power rating: 0.25W at 700
0 Temp. coefficient: 200ppm/C (200
Q to 1IMQ )0250ppm/CI (other
values) Designed for flow, reflow
solderingd] Tape & reel packaging
available.

GFO4 Series GFO4W
eJIO:100Q01MQOIDOOO
0:05wWat7000000000:
100ppm/[J] 200Q O 500kQ M
250ppm/M 00000000
gooooo

e Standard resistance range: 100Q
to IMQ O Power rating: 0.5W at
700 O Temp. coefficient: 100ppm/CI
(200Q to 500kQ )0250ppm/O (other
values)l] Designed for flow soldering

R

RGO63 Series

RGO63X
e00DO:10Q02MQODOODO
0:0.5Wat 700 O
00o000o:100ppm/0 0
oooooooooooooooo
ooooao

e Standard resistance range: 10Q to
2MQ O Power rating: 0.5W at 700 O
Temp. coefficient: 100ppm/O O
Designed for flow solderingl] Tape &
reel packaging available[] Dust proof
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G12 Series G12P

eJOOO:10Q01IMQUIDOOO:

IWat7000000000O0: 100ppm/0
[0 200Q 0 500kQ [IT250ppm/0 O O O

0oooooooooon

e Standard resistance range: 10Q to

1MQ O Power rating: 1W at 700

0 Temp. coefficient: 200ppm/O (200Q

to 500kQ )0250ppm/0] (other

values) Designed for flow soldering.

RA12 Series
RA12P/RA12S
eJOOO:10Q020kQOOODODO:
0.5Wat70000
00o0o0o00:50ppm/000
oooooo

e Standard resistance range: 10Q to
20kQ O Power rating: 0.5W at 700
Temp. coefficient:50ppm/C O O
Designed for flow soldering.

RJCO7R Series
e 00D:100Q01IMQ DO ODO:
0.75Wat4000000000:

100ppm/C] 200Q O 500kQ (1250ppm/C]

gooooooo
00000001300
e Standard resistance range: 100Q to
1MQ O Power rating: 0.75W at 400
Temp. coefficient:100ppm/0 (200Q to
500kQ )0250ppm/C (other values)O
Designed for flow solderingd 13 turns

G12 Series G12S
e000:10Q01IMQOUDODOO:
lwat700 00000 0O: 100ppm/0
00 200Q 0O 500KQ II250ppm/0 0 O O
OooOooooooooo

e Standard resistance range: 10Q to
1MQ O Power rating: 1W at 700

O Temp. coefficient: 200ppm/O (200
Q to 500kQ )0250ppm/0 (other
values) Designed for flow soldering.

RJC261 Series RJC261X
eJ00IO:10Q02MQ:0000O:
0.25wat7o0000000O0O:
100ppm/LI] 200Q O 1IMQ [1J
250ppm/M O000O00O0ODOO
gooooboooo

e Standard resistance range: 10Q to
2MQ O Power rating: 0.25W at 700
[ Temp. coefficient:100ppm/[] (200
Q to 1IMQ )0250ppm/CI (other values)
0 Designed for flow soldering] 11
turns

RJCO97 Series

RJCO97P

e J00:10Q01IMQ ODOD:

0.75Wat700000000O:

100ppm/I] 200Q O 1IMQ T1250ppm/0
ooo0oooooooooooasd

O

e Standard resistance range: 10Q to

1MQ 0 Power rating: 0.75W at 700

O Temp. coefficient:100ppm/0 (200Q

to IMQ )0250ppm/C (other values)O

Designed for flow soldering 15 turns

GF12 Series GF12P
eJJ0IO:10Q01IMQIDDOCODO:
0.75Wat700 0 000000O:
100ppm/] 200Q 0 500kQ M
250ppm/0 00 0O00OOOOOOO
ooDmoooooboog

e Standard resistance range: 10Q to
1MQ O Power rating: 0.75W at 700 O
Temp. coefficient: 200ppm/0 (200Q to
500kQ )O0250ppm/O (other values)O
Designed for flow soldering. (Metal
Shaft type available)

GV6 Series GV6P
eJ00:10Q02MQUIODOODO:
0o5wat7000000000:
100ppm/t] 200Q O IMQ [T1250ppm/0
00oo0oooooooooooooo
oooOooooo200
e Standard resistance range: 10Q to
2MQ O Power rating: 0.5W at 700
[0 Temp. coefficient:100ppm/O (200Q
to 1IMQ )0250ppm/0 (other values)O
Designed for flow solderingC] Tape &
reel packaging availabled 2 turns

RJCO097 Series
RJCO97PK2

e 00O:10Q01IMQDO ODODODO:
0.7swat700 00 0000O0:
100ppm/J 200Q O 1IMQ [TJ
250ppm/MI 00000000000
goois00

e Standard resistance range: 10Q to
1MQ [ Power rating: 0.75W at 700
O Temp. coefficient: 200ppm/O (
200Q to 1MQ )0250ppm/O (other
values)U Designed for flow soldering
0 15 turns

| 4]

GF12 Series GF12X
eJJOO:10Q01IMQIDDODODO:
0.75wat700000000O0:
100ppm/LI] 200Q O 500kQ 1]
250ppm/0 00 0O00DOOOODOO
goomooooooo

e Standard resistance range: 10Q to
1MQ O Power rating: 0.75W at

700 O Temp. coefficient: 100ppm/CI
(200Q to 500kQ )O0250ppm/0 (other
values)[] Designed for flow soldering.
(Metal Shaft type available)

J9 Series J9P
eJ0O0O:10Q02MQOOTODO:
05Wat8500000000:
100ppm/ 200Q O 2MQ M
250ppm/I 000000 O0O0ODOO
oopo2o00

e Standard resistance range: 10Q to
2MQ O Power rating: 0.5W at 850 [J
Temp. coefficient:100ppm/C (200Q to
2MQ )0250ppm/0J (other values)O
Designed for flow soldering 20 turns

RJC094 Series

e 0D0D:10Q01IMQO OODO
0:075Wwat7000000000O:
100ppm/J 200Q O 1MQ M
250ppm/ 00000 O000OO0O
oooi1s500

e Standard resistance range: 10Q
to IMQ [0 Power rating: 0.75W at
700 O Temp. coefficient: 100ppm/0
(200Q to 1IMQ )0250ppm/C (other
values) Designed for flow soldering
015 turns



Potentiometers

Carbon Composition 000000
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RV103YN
e(JO0O:100Q02MQ O OO0
0:025Wat4000000000O:
270°0000000:010°0 850
e Standard resistance range: 100Q
to 2MQ O Power rating: 0.25W at

RV102YN
eJOOO:100Q02MQUIOODOO:
0.25Wat4000000000:
270°0000000:010°0 850

e Standard resistance range: 100Q
to 2MQ O Power rating: 0.25W at

400 O Adjustment travel: 270°0
Temp. range: [J 10°to 850

RV103YP
eJO0OO:100Q02MQ IO OOO:
0.25Wat4000000000:270°0
ooboooo:010°0 850

e Standard resistance range: 100Q to
2MQ [0 Power rating: 0.25W at 4000 O
Adjustment travel: 270°0 Temp.
range: [J 10°to 850

RV12YN
eJOO0:100Q02MQUIOOOO:
O5wWat400000000O0O:270°0
ooOoooo:o10°0 850

e Standard resistance range: 100Q
to 2MQ [ Power rating: 0.5W at

400 O Adjustment travel: 270°0
Temp. range: [J 10°to 850

RV102YP
eJ00O:100Q02MQO0ODOO
0:025Wwat400000000O00:
270°0000000:010°0 850
e Standard resistance range: 100Q
to 2MQ O Power rating: 0.25W at
400 O Adjustment travel:270°J
Temp. range: [ 10°to 850

RV103YP2
e(JOOO:100Q02MQOO0OO
0:025Wat400 0000000
270°0000000:010°0 850
e Standard resistance range: 100Q
to 2MQ [ Power rating: 0.25W at
400 O Adjustment travel: 270°0
Temp. range: 0 10°to 850

RV12YP
e(J000O:100Q02MQ I OO0
O:05wat4000000000:
270°0000000:010°0 850
e Standard resistance range: 100Q
to 2MQ [J Power rating: 0.5W at
400 O Adjustment travel: 270°0)
Temp. range: 0 10°to 850

RV102YP3
eJOOO:100Q02MQ IO OO
0:025wat400000000O0O:
270°0000000:010°0 850
e Standard resistance range: 100Q
to 2MQ O Power rating: 0.25W at
400 O Adjustment travel:270°(
Temp. range: [J 10°to 850

RV103YP3
e0O:100Q02MQ IO DO
0:025wat400000000O0O:
270°0000000:D010°0 850
e Standard resistance range: 100Q
to 2MQ O Power rating: 0.25W at
400 O Adjustment travel: 270°0
Temp. range: 0 10°to 850

RV12YP5

eJO0O:100Q02MQOIOO0ODO:

05wWat400000000O0O:270°0
0oo0ooo:oi10°0 850

e Standard resistance range: 100Q
to 2MQ [ Power rating: 0.5W at
400 O Adjustment travel: 270°0)
Temp. range: 0 10°to 850

400 O Adjustment travel:270°0J
Temp. range: O 10°to 850

RV103YPB
e(JOOO:100Q02MQO OO0
0:025Wat400000000O0:
270°0000000:010°0 850
e Standard resistance range: 100Q
to 2MQ [ Power rating: 0.25W at
400 O Adjustment travel: 270°0
Temp. range: 0 10°to 850

RV16YN
eOOO:50Q02MQOOO0O0O:
Olwat4000BOOOOOOODO:
240°0000000:010°0 850

e Standard resistance range: 50Q to
2MQ O Power rating: 0.1W at 4001
(B)O Adjustment travel: 240°0 Temp.
range: 00 10°to 850J
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RV16YPL

e 00OODO:50Q02MQ0O
goo00:01wat40MmBM OO0
goo0:240°0000000:010°
0 850

e Standard resistance range: 50Q to
2MQ O Power rating: 0.1W at 4001
(B)O Adjustment travel: 240°0 Temp.
range: [ 10°to 850J

RV20YN

e J00D:50Q02MQ 0O
0O000:025Wat400BII OO0
Ooo0:23c000Ooooo:oi10°
0 850

e Standard resistance range: 50Q to
2MQ [ Power rating: 0.25W at 400
(B)O Adjustment travel: 230°0 Temp.
range: 00 10°to 850

RV16YG

e 00OOO:50Q02MQ 0O
gooO0:o0awat40Mm B OO0
go0:240°0000000:010°
0 850

e Standard resistance range: 50Q to
2MQ O Power rating: 0.1W at 400
(B)O Adjustment travel: 240°0 Temp.
range: [J 10°to 8501

RV20N

e 0 0D:50Q02MQ 0O
0O0D00:025Wat40 B OO0
Oo0:245°0000000:D010°
0 850

e Standard resistance range: 50Q to
2MQ [0 Power rating: 0.25W at 400J
(B)O Adjustment travel: 245°0 Temp.
range: 0J 10°to 850

RV16YD

e 00OODO:50Q02MQ0O
goo0o0:01wat40Mm B OO0
Ooo0:240°0000000:010°
0 850

e Standard resistance range: 50Q to
2MQ O Power rating: 0.1W at 4001
(B)O Adjustment travel: 240°0 Temp.
range: [0 10°to 850

RV202YN

e J00OD:50Q02MQ 0O
0000:025Wat40 B OO0
Oo00:245°0000000:010°
0 850

e Standard resistance range: 50Q to
2MQ [ Power rating: 0.25W at 400
(B)O Adjustment travel: 245°00 Temp.
range: 00 10°to 850

RV16YN MH

e 00OOO:50Q02MQ 0O
gooO0:o0awat40Mm B OO0
goo0:240°0000000:010°
0 850

e Standard resistance range: 50Q to
2MQ O Power rating: 0.1W at 400
(B)O Adjustment travel: 240°[ Temp.
range: [J 10°to 8501

RV202YP

e 0D 0D:50Q02MQ0O
00D00:025Wat40 B OO0
Oo0:245°0000000:010°
0 850

e Standard resistance range: 50Q to
2MQ [0 Power rating: 0.25W at 400J
(B)O Adjustment travel: 245°0 Temp.
range: 0J 10°to 850

RV24YN

e JOODO:50Q02MQ0O
Ogo000:0.25Wat40BM OO0
goo:280c0000000:010°
0 850

e Standard resistance range: 50Q to
2MQ [0 Power rating: 0.25W at 4000
(B)O Adjustment travel: 280°0 Temp.
range: 0 10°to 850

RV24YG

e 00 0D:50Q02MQ0O
0O0D00:025Wat40 B OO0
OO00D:280°0000000:010°
0 850

e Standard resistance range: 50Q to
2MQ [ Power rating: 0.25W at 40
(B)O Adjustment travel: 280°0 Temp.
range: 0J 10°to 850

6|

RVvV24YD

e JOODO:50Q02MQ0O
goO00:0.25Wat40BM OO0
oo0:280c0000000:010°
0 850

e Standard resistance range: 50Q to
2MQ [0 Power rating: 0.25W at 4000
00 Adjustment travel: 280°0 Temp.
range: 00 10°to 850

RV24YG ME

000000 (Single type available)
e0:50Q02MQUIDOOODO:
0.25Wat40M B O0OOO0O:
280° 0O 0OOOOO:O10°0 850
e Standard resistance range:50Q to
2MQ [ Power rating: 0.25W at 40
(B)O Adjustment travel: 280°0 Temp.
range: 0J 10°to 850



Potentiometers

Carbon Composition 000000

gooon

RV30YN
eJO0O:50Q02MQOO000OO:
0.4-1wat40 B OOOOOO:
280°0000000:010°0 850

e Standard resistance range: 50Q to
2MQ O Power rating: 0.4 to 1W at

400 (B)J Adjustment travel: 280°[J
Temp. range:[J 10°to 8500

RVANAY

MILO O (MIL-Compliant)

e JO0OO:50Q05MQO000O0O:
2wO 0 0000:309°0320°000
0o000:055°0 1200

e Standard resistance range: 50Q to
5MQ [0 Power rating: 2W[
Adjustment travel: 309°to 320°0
Temp. range:[J 55°to 1200J

Low-Po

r Wire-Wound 000000

RV30YG
eO0O:50002MQO000O0O:
04-1Wat40M B O0OO0OO0O:
280°0000000:010°0 850

e Standard resistance range: 50Q to
2MQ O Power rating: 0.4 to 1W at
400 (B)O Adjustment travel: 280°[J
Temp. range:[J 10°to 8501

Carbon Composition 000000

RVGNAY
MILO O (MIL-Compliant)

eJO0OO:100Q05MQO0000:

0.5wO 0000 0:292°0298°0 0
0o0000:055°0 1200

e Standard resistance range: 100Q
to 5MQ [ Power rating: 0.5W0J
Adjustment travel: 292°to 298°0
Temp. range:[J 55°to 1200

RV30YN ME

e J0O0O:50Q02MQOO000OO:
0.4-1wat40 B OOOOOO:
280°0000000:010°0 850

e Standard resistance range: 50Q to
2MQ O Power rating: 0.4 to 1W at
400 (B)O Adjustment travel: 280°
Temp. range:J 10°to 850

RV2NAY

MILO O (MIL-Compliant)
eJO00O:100Q025MQOO000
O:iwooooOo0o0:251°0318°00
Ooo000:055°0 1200

e Standard resistance range: 100Q to
2.5MQ 0O Power rating: 1WO
Adjustment travel: 251°to 318°0J
Temp. range: 0 55°to 1200

Low-Power Wire-Wound OOOOOO

RA16Y
eD0D:10QO10kQOODOODO:
0.5Wat400 0 00000O0:290°
00oo0oooo:010°0 1000

e Standard resistance range: 10Q to
10kQ O Power rating: 0.5W at 400
0 Mechanical angle: 290°0 Temp.
range: : [J 10°to 100

RA16YP
e(JO0OO:10Q010kQOOODODO:
05Wat4000000000:290°
00o00o00o:010°0 1000

e Standard resistance range: 10Q to
10kQ O Power rating: 0.5W at 400

0 Mechanical angle: 290°00 Temp.
range: []10°to 1000

RA20Y
e00D:10Q020kQOODOODO:
Iwat400 00 0O000O0O:290°00
00o0O0o:0io°0 1000

e Standard resistance range: 10Q to
20kQ [0 Power rating: 1W at 4000 O
Mechanical angle: 290°0 Temp.
range: [J 10°to 1000

RA20YP
eJOOO:10Q020kQOOODODO:
Iwat400 00000 0O0O0:290°00
0OO000o0:010°0 1000

e Standard resistance range: 10Q to
20kQ [0 Power rating: 1W at 4000 [J
Mechanical angle: 290°0 Temp.
range: [ 10°to 100!

RA20YG
eD0D:10Q0U20kQOODOODO:
Iwat40 BIOOOOOOO:
290°0000000: 010°0 1000
e Standard resistance range: 10Q to
20kQ [0 Power rating: 1W at 400J (B)
0 Mechanical angle: 290°0 Temp.
range: [J 10°to 1000

RA25Y

e JOODO:5Q020kQOIDOOODO:
l2wat40M B OOOO0O0O:
300°00000000:010°0 1000
e Standard resistance range: 5Q to
20kQ [0 Power rating: 1.2W at 400 (B)
0 Mechanical angle: 300°0 Temp.
range: [0 10°to 100
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RA25YG
eJ00DO:5Q020kQODOOODO:
l12wat40@BMOO00OOO0O:
300°0000000:010°0 1000
e Standard resistance range: 5Q to
20kQ O Power rating: 1.2W at 400
(B)O Mechanical angle: 300°0 Temp.
range: [J 10°to 1000

RA25YD

e 0D00D:5Q020kQOIDOOOMO:
l2wat40@BMOOOOOO:
300°000000O0:010°0 1000
e Standard resistance range: 5Q to
20kQ O Power rating: 1.2W at 400
(B)O Mechanical angle: 300°0
Temp. range: [J 10°to 1000

Low-Power Wire-Wound COO000O0O

RA25YPR

e JO0OO:5Q020kQOOOODO:
12wat40@BI OO00OOOO:
300°0000000:010°0 1000
e Standard resistance range: 5Q to
20kQ [0 Power rating: 1.2W at 400
(B)O Mechanical angle: 300°0
Temp. range: [J 10°to 1000

LRA25

e J0OO:500Q020kQO0O0OMO
0:1.5Wat40M B 00O 00.50
max.0O0O0O0O000:300°0000
000:010°0 1000

e Standard resistance range: 500Q
to 20kQ O Power rating: 1.5W at 400
(B)O Linearity: 0.5% max.O
Mechanical angle: 300°] Temp.
range:[] 10°to 10000

8

RA30Y
eJ00O:5Q020kQOIDOOODO:
25Wat40 B OOOOOO:
300°0000000:010°0 1000
e Standard resistance range: 5Q to
20kQ [0 Power rating: 2.5W at 400
(B)O Mechanical angle: 300°0 Temp.
range: [0 10°to 1000

Cermet 00OO0OO0OO

GFP16

eO00DO:100Q01IMQO OOODO:

0.5wat7000000000O0: 260°
0o0o0o0oo0:055°0 1250

e Standard resistance range: 100Q to
1MQ O Power rating: 0.5W at 700

0 Mechanical angle: 260°0 Temp.
range: 0 55°to 12500

RA30YG

e 0D0D:5Q020kQOUDODOMO:
25Wat40MBMIOOOOOO:
300°0000000:010°0 1000
e Standard resistance range: 5Q to
20kQ O Power rating: 2.5W at 400
(B)O Mechanical angle: 300°0 Temp.
range: [0 10°to 1000

GF201
e 0D0D:100Q0IMQI DODO:1IWat700 000000 0O: 260°
0o00oooo0:Oss5°0 1250
e Standard resistance range: 100Q to 1MQ O Power rating: 1W at 700
0 Mechanical angle: 260°C Temp. range: [ 55°to 1250

RA30YD
eJOOO:5Q020kQOIDOOODO:
25Wat40 B OOOOOO:
300°0000000:010°0 1000
e Standard resistance range: 5Q to
20kQ [0 Power rating: 2.5W at 400
(B)O Mechanical angle: 300°0 Temp.
range: [0 10°to 1000

RA30Y SFO SE MFO ME

e 0D00DO:5Q020kQOIDOOOMO:
25Wat400 B OOOOODO:
300°0000000:010°0 1000
e Standard resistance range: 5Q to
20kQ O Power rating: 2.5W at 4000
(B)O Mechanical angle: 300°0 Temp.
range: [0 10°to 1000

GF281

eJOODO:100Q01IMQO ODOODO:
2wat700 000000 0O: 295°
00oo0o0ooo:010°0 1200

e Standard resistance range: 100Q to
1MQ O Power rating: 2W at 700

0 Mechanical angle: 295°00 Temp.
range: [0 10°to 1200
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TP7OTPOU U UIOIOOOODOOOOOO: 20 24.5mNO mO 200 250gf0 cmO
Standard torque of TP7, TP9 series : 2 to 24.5mN0O mQO 20 to 250gfJ cmO

TP7 Series 7000000

TP76NOO

Size: 7.7(W)x 5(D)x 9.35(H) mm

e 10200000 O: 1kQ O 500kQ
goooo:eoswooooooo:
300° OOOOOOOO(@Esw, 000
Oetc)D O

e Single shaft, Dual unitsO
Resistance range: 1kQ to 500kQ [
Power rating: 0.05W0O

Mechanical angle: 300°

TP76NOON

Size: 7.7(W)x 10(D)x 9.35(H) mm
e 101000000 : 1kQ O 500kQ
goooo:oo5wOOOOOOO:
300° DOOOODOO(SwW, 000
Oetc)0 O

e Resistance range: 1kQ to 500kQ
O Power rating: 0.05WC Mechanical
angle: 300°

TP9O Series 9000000

TPO96NOO

Size: 9.5(W)x 9.6(D)x 11.25(H)mm
e 1001000000 DO: 1kQ O 500kQ
goooo:oo5woOoooooo:
120° 180° 300° JOOOOOOO
(Sw,0000etc)d O

e Resistance range: 1kQ to 500kQ [
Power rating: 0.05W[ Mechanical
angle:120° 180° 300°

RH76N74A

Size: 7.7(W)x 9.35(D)x 6.6(H)mm
e 10100000 O: 1kQ O 500kQ
ooooo:eoswoOooOoooo:
300° DOOOoOooOooEsw, 000
Oetc)d O

e Single shaft, Single units[]
Resistance range: 1kQ to 500kQ [
Power rating: 0.05W0

Mechanical angle: 300°

TPO96DOON

Size: 9.5(W)x 18(D)x 11.25(H)mm

e 20200000 0O0D0: 1kQ O 500kQ
Ooooo:eoswooooooO:
120° 180° 300° DOOOOOODO
(Sw,0000etc)0 O

e Dual shafts, Dual unitslJ
Resistance range: 1kQ to 500kQ [
Power rating: 0.05W0 Mechanical
angle: 120° 180° 300°

RHO96N74

Size: 9.5(W)x 11.25(D)x 7.8(H)mm
e 101000000 : 1kQ O 500kQ
ooooo:oo5wOOOOOOO:
120° 180° 300° D ODOOOOOO
(Sw,0000etc)d O

e Resistance range: 1kQ to 500kQ
0 Power rating: 0.05W0 Mechanical
angle: 120° 180° 300°

9]

ooooooo

TP76DO0O0O

Size: 7.7(W)x 10(D)x 9.35(H)mm
e 202000000 : 1kQ O 500kQ
ooooo:eoswooooooo:
300° OO0OOOOOO(swW, 000
Oetc)0 O

e Dual shafts, Dual unitsC]
Resistance range: 1kQ to 500kQ O
Power rating: 0.05W0

Mechanical angle:300°

E. 7 Size
'!.
& a
W
TP7ONOOE20

Size: 7.7(W)x 5(D)x 9.35(H)mm
e 7/0000D00OD1IOIDDOODOO
0:DC5v,10000,2000000
e 7mm Encoder(]

Power rating: DC5V 10 pulses, 20
detents

Low Profile Volume

TP7,TPO Encoders 70090 00000000000

ooooo/ooooo/sw

Higher torque optionally available

9 Size Rotary Series 9000000

)

TPO9G6NOON

Size: 9.5(W)x 12.9(D)x 11.25(H)mm
e 101000000 0: 1kQ O 500kQ
ooooo:oo5woOOoOoOooOoOo:
120° 180° 300° DO OOOOODO

(Sw,0000etc)0 O

e Resistance range: 1kQ to 500kQ
0 Power rating: 0.05W0
Mechanical angle:120° 180° 300°

9 Size

TPOOD96E20

Size: 9.5(W)x 12.2(D)x 11.25(H)mm
e O J0DOOO2020000O
0:DC5v,10000,2000000
e 9mm Encoder]

Dual shafts, Dual units[] Power
rating: DC5V 10 pulses, 20 detents

TP76NOOB
Size: 7.7(W)x 7(D)x 9.35(H)mm

e10100000000000O0O0DOO0O0DOODOODO

000000 1kQ 0500kQ O
0000000DC10V0.1A0

Jo0o0oooos00°0000150000 (DDODOOOOOOL0,0000)
e Single shaft, Single unit 0 Volume SWO Resistance range: 1kQ [J 500kQ 0
SW power ratingl] DC10V 0.1A0 Mechanical angle 300°0 Life O 15,000 cycles

( SW lifeJ 10,000 cycles)
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TP7 Coded Switches 7000O0O0000O

TOCOS

ooooo/ooooo/sw

/ 00DDODOOOOoDDOoOOoO
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=l A )

TP70GF
Size: 7.7(W)x 7(D)x 9.35(H)mm
e 00 0DODODOO8ch/l6chd O OO

DC5V 1ImAD 0 0 0 O O 0 22.57 8ch(

20° 22.59 16chd O 0O 0 O O O 5,000
0

e 8ch/16chl Power ratingl) DC5V
1mAL Step angleld 22.5°(8ch), 20°
22.5°(16¢h)0 Life 5,000 cycles

TP70ONF
Size: 7.7(W)x 5(D)x 9.35(H)mm
e 0000000 2ch/3ch/4chD O

0ODCsV1ImAOOOOOOD30e0

0oo0oOs,0000

e 2ch/3ch/4ch] Power rating] DC5V

1mAD Step angled 30°0 Lifed 5,000
cycles

SS Series 0000000000

-

SSO O2NOOA

e J00O0DDDODODODO: 2kQ
gz2o0kQO000O0:0.05WwOO000
0 0:100 200 30mm

e Resistance range: 2kQ to 200kQ
[J Power rating: 0.05W [ Stroke:10,
20, 30mm

o

SSO O2NOO0D

e J00O0DOOOOODODN: 2kQ
Jg200kQO000Og:o005wOoO0O0O
0 0:100 200 30mm

e Resistance range: 2kQ to 200kQ
[ Power rating: 0.05W [ Stroke:10,
20, 30mm

TP7OF 200000 Dual Shaft
Size: 7.7(W)x 12(D)x 9.35(H)mm

TP70D 20000 Dual Shaft
Size: 7.7(W)x 10(D)x 9.35(H)mm

e J0U0DODOOOFOO2ch,3ch RO O 3ch,4ch,8ch,16ch0

000 DC5V 1mA
0O00D00030° (2ch,3ch4ch),
0000050000

20° (16¢ch),

22.5° (8ch,16ch)0

e Front[d 2ch,3ch Rearl 3ch,4ch,8ch,16ch(]

Power ratingld DC5V 1mA
Step angle 30° (2ch,3ch,4ch),
Life[] 5,000 cycles

20° (16ch),

22.5° (8ch,16ch)0]

Position Sensor 000000000

SVQL202N

e 1IIIIOIOIOIOOOODO: 10k
QO 0000:DC5vVO
0oo0o:20mm

e Resistance range: 10kQ [0 Power
rating: DC5V0O

Stroke: 20mm

Long Life Type Potentiometers 000000000000

SVQL302N

e 000U DODOOODODO: 10k
QU O0O000:besvO
O00000d:30mm

e Resistance range: 10kQ [ Power
rating: DC5VO

Stroke: 30mm

TPO6N93

Size: 9.5(W)x 7.1(D)x 11.25(H)mm
e JIOO:BlkQOI100kQ O OO
gO:o005WwWOOOODOODO:300° O
00 00: 300,000

e Resistance range: B1kQ to 100kQ
O Power rating: 0.05W0O

Mechanical angle: 300° O

Rotaional life: 300,000 cycles

gogo

Size: 9.8(W)x 12.2(D)x 15.6(H)mm
e 00 DIO:B5kQI10kQ U OO
gog:o.05wO0O0OD0OO0O:300° O
gooog:20000000 0000000
e Resistance range: B5kQ , 10kQ

O Power rating: 0.05W0

Mechanical angle: 300° O

Rotaional life: 2,000,000 cycles
(Endless type available)

RVQ12YN

e J00DOO:B1kQO100kQ O OO
go:o12swOoooooog:

360° 0O 00O 0O0O: 200,000

e Resistance range: B1kQ to 100kQ
O Power rating: 0.125W0
Mechanical angle: 360° O

Rotaional life: 200,000 cycles

=

RVQ16YN

e 0000 0O:B5kQO500kQ O OO
00:01w0O

0O0ooO0oo00:260° OOOOO:
100,0000

e Resistance range: B5kQ to 500kQ
O Power rating: 0.1WO

Mechanical angle: 260° O

Rotaional life: 100,000 cycles



Potentiometers

Life Type 0000

RVQ24YNO3

e 00 OO:B5kQ, 10kQU T OO
0:0.5w0

Ooo0ooOo:300° DOO0OO:
2,000,000

e Resistance range: B5kQ , 10kQ O
Power rating: 0.5W0O

Mechanical angle: 300° O
Rotaional life: 2,000,000 cycles

Long Life Type 0O OO

RPA112

e J00DOO:5kQUIO0O0DO:DCSVOO
Oooob:bpcievoooswooonoon
O:117°0000000:1125°0000
0:100000000 000000000 O0O
0O000D0: 030001200

o Resistance range: 5kQ [ Rating voltage:

DC5VO Max ratingvoltage: DC16V(0.05W)
0 Mechanical travel: 117°0] Electrical
travel: 112.5°0 Rotaional life: 10,000,000
cyclesU Built-in raturn springC] Operating
temperature range: [ 300 to 1200

T3540

¢ 1000000000 :100Q O 100k
QUOOoooo:2wo

0000: 1,000,000

e 10 turnsl] Resistance range: 100Q
to 100kQ O Power rating: 2W0
Rotaional life: 1,000,000 cycles

Long Life Typell Counting Dial

RVQ24YNO4 RVQ28YS

e JOOODO:B5kQ,10kQ O OO e J0DOO:B5kQUIODODOO:015WOO
0o0:05w0 gOoO00:e0°0000000:45°0000
goo0ooo:300° 0OOO00O: 0:2,0000000000000:01000
10,000,000 8500 00000IP64

e Resistance range: B5kQ , 10kQ O
Power rating: 0.5WO

Mechanical angle: 300° O
Rotaional life: 10,000,000 cycles

o Resistance range: 5kQ O Power rating:
0.15W0 Mechanical travel: 60° O
Electrical travel: 45° [

Rotaional life: 2,000,000 cyclesO
Operating temperature range: [J 100 to
850 O Waterproof: IP64

Variable Resistance Attenuators 0000000

o4 98

AT10P/AT10PK

e 10000 OOOOO:50Q,75Q,
600Q 0 0000O: 6.5dB, 12dB,
200BO0O0000O:02WO00000O0
0:150° JO0OOOO0O:055° O
1000

e Nominal impedance: 50Q , 75Q ,
600Q O Nominal max. attenuation:
6.5dB, 12dB, 20dB[ Power rating:
0.2W0 Mechanical angle: 150° O
Temp. range: 0 55° to 10000

AT10S

e 1000O0OOODO:50Q,75Q,
600Q 000 000:6.5dB, 12dB,
20dBO O O0O0O:02WOOO0OOO
0:150° DOOO0O0O0O:055° O
1000

e Nominal impedance: 50Q , 75Q ,
600Q 00 Nominal max. attenuation:
6.5dB, 12dB, 20dB0 Power rating:
0.2W0 Mechanical angle: 150° O
Temp. range: 0 55° to 1000

gbobobooooobooboboboobooooo

T3545

e 500000000 :50Q050kQ
Oooooo:i1.5wo

00 00: 500,000

e 5 turns] Resistance range: 50Q
to 50kQ O Power rating: 1.5W0
Rotaional life: 500,000 cycles

T3543

e 300000 DIO0D:20Q O 50kQ
ooooo:awo

000 0:300,000

e 3 turns[] Resistance range: 20Q to
50kQ O Power rating: 1W0O

Rotaional life: 300,000 cycles

11|

RPAO11

e J0000:2kQUOIODDO:DCVOOO
gooo:bclovoooswooooood:
130°0000000:120°000000:
5,000,0000000:00000000000O
00000:030001200

o Resistance range: 2kQ 0 Rating voltage:
DC5VO Max rating voltage:DC10V(0.05W)0
Mechanical travel: 130°0 Electrical travel:
120°0 Rotaional life: 5,000,000 cyclesD
Adjustment: Shaft insert type[l Operating
temperature range: [0 300 to 1200

Long Life Type 0OOOCOO

\
L

|

RSM12C

e 0D 0D:5vDC+ 10%0 000
0:0.5v045v000000140° O
0O00000:360° Endlessd 00O
go:200000000

e Input voltage: 5VDC+ 10%[]
Output voltage: 0.5V to 4.5V0
Electrical travel: 140° O
Mechanical travel: 360° Endless]
Rotational life: 20 million cycles Min.

D62M
e 0JD0D0ODODOODOO
e Counting dial



Non-contact angle sensor 000000000

RSM12C Compact Non-contact Angle Sensor

RsSM12cOOOO0ICOO00OO0OO00O0O0O00OO0OO

go0o0ooooooooOooOoOob0O0O000o0o0o

oo

e 1000000000000 OOOOODODOO

e J00 011800 013300 004300000
oooooo

e J00O0OOOODO140° O+ 70° M

e JO00O0OOOOOO

/ 000000000000
] p 0O0O0TOCOS NetShop
= s O0OO00D0OOOOO

ooooooooooooicoooooooooobooonoon
oooooooooooo
ooooooooobOoobooOoOoooOoO0booOoOoOooooOoOoooOO

Low-profile, board mount type, compact and non-contact angle sensor
designed by TOCOS own developed magnet circuit.
Hall ICs are used as a detecting component.

oooooooood

TOCOS RSM12C is a low-profile, board mount type, compact and
non-contact angle sensor designed by TOCOS own developed
magnet circuit.

Hall ICs are used as a detecting component.

e Life Expectancy: High Noise: No sliding noise

e Excellent linearity

e Size: 11.8mm (w) x 13.3mm(l) x 4.3mm(h) Board mount compact
non-contacting angle sensor

e Adjustment travel: 140° (+ 70° )

e Hollow shaft (Shaft insertable from both sides)

RSM28 TOCOS 360° panel mount Non-contact Angle Sensor 360° 00000000000 OO0O

RSMO0111 Single output 10 0 O

RSMO0120 Dual output 20 0 O O

360° 000000000000 RSM28
e J00OOOOOOO

e J00IOODOOOOODODOO
e00OOO30C0OOOOODO

e 000DOOOOOOODODOO

e J00DODODOODO

e J0O0ODOOOOOODO

e J00IOODOOOOODODOO

RSMO0110 10000 0RSMO120 20 0 0 O Compact Non-contact Angle Sensor

e J000OOOO0O0OOOOO

e J0000000O0O0O000O0O0O0O0O00O0O0
oo

e RSM01202000)0000000000O0OO

ooooo

ooooooooooooo

0000000 eO0O0ODOOODODOODOODO

ooooo

e 00000000 OO0O0O0O0O0O0O0O0O0O0O

ooooo

00 1000000000000

0000000000« 000D DOOO

s 000

go0oO0ooooooooobObooooooooo

gooo

e J0000O0O0OOOOOOOOOOOOOOOO
ooooo

e J00DOOOOOOODOOOOCOOODOOOO
oo00o0ooooooo

| 13]

TOCOS 360°panel mount Non-contact Angle Sensor RSM28

e Long life. Low cost. High reliability

e Disconnection and failure at diagnosis domain of output top/bottom
area can be detected

e Option: Magnet shielded type available

e Option: User-selectable of elec. effective angle and gradient
polarity

e Option: User-selectable of waterproof IP rating

Applications:

e Vehicles (Angle detection of pedals, steering)

e Industrial machinery, Medical equip. (Angle detection of rotating
section)

oooboobooooon

TOCOS Dual output, Low Profile, Compact Non-contact Angle Sensor

RSMO012

e Dual output. Users chosen output characteristics are settable

e No sliding electrical contacts. Long life. Resistant to dither

movements.

No contacting problems caused by siloxane

Low impedance allows the load resistance to lower

Low profile 11mm (from mounting surface to the top)

Meet wide range detection angles

Shafts insertable from both sides (Hollow shaft)

Applications:

e Angle/position sensor for electrical control equipment of
automotive, agricultural machineries, snow mobiles, marine
vessels.

e Game machines

e Office automation equipment

e Actuators

L]

[ ]

Valve close/open position sensor
For other various applications where angle sensing with high
reliability and longer life are required.



TOCOS’
Other Products 000000000000

EPS Sensor 0000000 PTC heater pads for mirror and memory sensors

i gooooOoOoOoOooooOoOOoOoOoOooooOoOoO
RPA series e000D0D00O0ONDDOOOODO

jooddoooUoooooooo
TOCOS PTCOUODOODOODOOOOO
e Flexibili customde5|gn 0000000000000 000000

roven h'g TOCOS heater pads work as defrosters to
Industry- provep:;robustness provide clear view on the backside of the
Long ||f% 4 mirror glass.

TPS Motorbike, Automobile 00000000000

RPA series

e I0IUIOODUDDOODDOOO
000oUooooooooooooo
e Flexibility to custom design
Proven high quality
Industry-proven
robustness, Long life

s 0000000000

e 0000000 DOOOODOOOOOOOODOO

e 000000 OOOOOOOOULUDOOODOOODOOOO
goboooboooooooooooono

e J000O0O0O0OODO10000

e 00020 0O 0O 100*2000 200*3000

e [J[J 400500 600 700 800

m TOCOS Heater pads (Standard item)

e Positive temperature coefficient (PTC)
Self-regulating heater function

e Quick temp. increase. Ensures uniform surface heat dissipation.
Thin film has adhesive tape to provide easy installation.

e Rectangler heater pads (Working voltage 100V)

e Shapes: 2 types available J 100*2000C] 200*3000

e Temperatures 4000 5000 601 7000 800

Position sensors for construction machinery/

agricultural/farm implements/0000000000000000

RPA series

e 00000 LUULOUOOOO
00oo0oooooooooooo

e Flexibility to custom design Proven high quality _=
Industry-proven robustness, Long life ;

goooooooooocooon
oooooooooooooo
gooooooooooo

Memory sensor can set more
than one of door mirror positions
according to each driver's eye

level.

N /
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Other company products

MECHRAKINSH

ooooooo
oooooo(ooooosMTOOOOOOODOOOOODOOOOOOOOOOOOOOOO)

Major product line: Dip Switches, SMT type, Toggle type, slide type, Piano type, Rotary,Keyboard switch, Slide switch
: [

e o e ) &
@ o e &5

oooooooo

Products of OPTOTECHNO Co., Ltd.

OPTOTECHNO

gboboboooboobooboboboboooooo
oood

gboooooo
gooooopcBOOOOOOODOOOPINOOOOOOO
gboooobooooooooboobooooboooooOooono

Flexibility to customers’ sensing needs

Major product line:
Liquid-level sensor, PCB Photo detector, PIN Photo Diode
(High-speed type), Photo Diode Transistor (Standard type)

Johanson Manufacturing Corporation Nihon Kaiheiki Ind. Co., Ltd.

gbooooooon

(Hohanaond ni<i< IR
0oooooo Joanonn SATO PARTS

Sato Parts Co,, Ltd.

JMcO O gbooobooooo

gooooooboooobooooooooon
gooooobooooobooboooooooo

gbooboooooooooooooDbo

O000Giga-Trim0O0oO0O0oO0OO0OO0OOO
Mini-Trim 00 000 000 O Thin-Trim O
goooooooooooooobooa
goooo

Major product line:

High-Frequency Trimmer Capacitors,
Micro Tuning Elements,

Air Trimmer Capacitors, Giga-Trim
Trimmer Capacitors, Mini-Trim
Capacitors, Thin-Trim Capacitors, Micro
Tuning Elements

ooooooooooooobooooobo
gooooooooooboooooooo
oo0oooOoOoooooLeb/cDOOOO
gooooobooooobooboooooooo
oooooooooo

Major product line:
Switch-Toggles, Rockers, Pushbuttons,

llluminated Pushbuttons, Keylocks, Rotaries,

Slides, Tactiles, Tilts, Surface Mount,
OLED & LCD Programmable Switch,
Touch Panel & Sheet Keyboard, Indicator,
Relay

goooooo
goooooooooooboooboo
Major product line:

Control Knobs

Molded Knobs

Metal Knobs




TOCOS
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0 For further information, please contact TOCOS sales.
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The products described in the specification are primarily designed and manufactured for such general electronic devices as
audio-video equipment, home electric appliances, and business equipment unless otherwise specified in writing for
particular applications.

Even though, we take all possible measures to ensure the product quality, the least-likely of occurrence of electrical short or
open can not be completely denied.

TOCOS does not recommend the use of any of its products in applications that require high safety and reliability. In case of
the use in such applications, please do enough to check the appropriateness of aforementioned products at customers to
avoid accident resulting in injury or death, fire accidents, electric shock, drop accidents and social damage.

The following extra attention is to be paid in designing; medical equipmentO vehiclesO aerospace instrumentsd security
devices[] public transportation(] nuclear applicationsC social infrastructures (Electric power distribution, lifeline utilities
etc.), prior examinations are necessary, securing that possible failures seen on our products remain confined to the
product alone and will not impact on other regions of customer's finished products.

In order to ensure safety of your product, use of fail safe design, prevention of spread of fire design, and redundant design
are recommended.
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o Any part of this catalog may be modified for improvents without prior notice. Please therefore read and confirm the contents of the catalog.
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