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Potentiometers for Consumer goods




RERKSZRART Y3 X—4 Potentiometers

TP7 Series P'GRID Type

IY—X%
Series Model

SW + Potentiometers

Coded Switches

TOCOS

Incremental Encoders

[EIETR =TT
Rotational Life

15,000 cycles

30,000 cycles

30,000 cycles

2OEAE
Adjustment Travel

300 = 10°

360°

FRBIE
Size & Construction

7 (mm)

7 (mm)

7 (mm)

E = iR ARl

Total Resistance Range

2k~ 500kQ

KB &
Resistance Tolerance

* 20%

TEHEES
Power Rating

0.05W at 40T

FERREEH
Operating Temp. Range

— 20T~ +70TC

— 20T~ +70T

— 20T~ +70T

~—3J Catalog Page No.

169

170

170

TP7 & TP9 Series

SW + Potentiometers

Coded Switches Incremental

Incremental Encoders

IU—X% !
Series Model [
ool
[EER S
Rotational Life 15.000 cycles 5,000 cycles 50,000 cycles
2OEAE . ]
Adjustment Travel 300 360
FARBIE
Size & Construction /mm Smmm 7mm 7mm 9mm
SIRTEEEHE _ _
Total Resistance Range 2kQ~ 500k0
RS
?EEWE‘F&%’EEI + 20% . B
Resistance Tolerance
TEI8EN i _ _
Power Rating 0.05W at 40C
N=|
Eﬁﬁxmfﬁﬁﬁlﬂ — 20C~ +70C 50T~ +70T — P0G~ 470C
Operating Temp. Range
~—3J Catalog Page No. 171 171 171
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TP7 Series P'GRID" Type

BTP7 YU—X PGRID*Y47 JUvwIiEE

O—-S5—5U w5 EROIRAICED. Detent rollers provide smooth, crispy
BSH, wPINOL, Koy UyoEEER! and strong response switching hand feel

P'GRID® v U—Xl%. BELKRTE S y—/\—pEgE  TOCOS has developed a very unigue and new SW detent
BRI E DA A v FIREDMIEICEDBSHICEENTES  structure (P'GRID®) that provides accurate and smooth
£3IT. TNETILHEVEBEOARICKDFH U wokgsxw  switching operations for 2-way radios and transceivers
BFEULEFALF L. under any severe conditions.

v IJh
Shaft

A bhwI—
Stopper

]
Roller
U F/I(R
U-spring
BfFFRY
“~— Bushing
P’'GRID® Y U—X DR
Q@D U TP =3P+ B> <DL TERVEN DD AL Features of P’ GRID®
QIIF—RAL—X+ O—5—0D&EHND AR T ERDBODHRICHA. @Crispy Switching----- P’ GRID® brings a secure ON-OFF feeling
BOHBRIU Y IR even when slow knob turning given

OLUONDULEFHR ~ KEBYVIPRLFREMTOEOEOUERE  @Silky and smooth:-+ Two rollers provide smoother hand feel
OB - RFw- O—S5—ZRAI DB TREMEGRD . BFEER - @Strong response:----- Provides a crispy feeling in occasions like

REDERD. an operator turns large knob by wearing
@RIREE—E TR, thick gloves

B X1 vFEaZigiiss SW+Potentiometers

B#® Dimensions

M6 PO.75 7.7%0.3 3
4
Q
(30}
1L @
) @ -
o Ul
o
2 g
08 2+0.1 8 I
7.4540.5| 7403 0601 ' *©
M{t#% Specifications
2IRFUEEEE Total resistance range 15A - 1B - 15C 2k to 500kQ 6-60.8 %' Holes
FRERIRHT End resistance 50Q T 50Q max.
e Noise 100mV LT (JISTHEA)  100mV max.(JIS method-A) v[
HERIET Insulation resistance DC250V 100MQ min. -0
MEE Dielectric strength AC300V 1%/ 1 minute at AC300V ol 42
B MUY Rotational torque 2.0 to 24.5mN + m(20 to 250gf + cm) B UYL ESERS '
A bwI(—5E  Shaft stopper strength 0.3N - m(3kgf - cm) LA_E min.
100
v T hgE Strength Shaft push/pull 98.1N (10kgf) At min. =
- 80
[El#nFan Rotational life 15,000 @ 15,000 cycles z T New ! Rosw |
E 60 -
XA vFDIEFE  Switch configuration BB SP.ST °
40
24 wFOEE  Switch rating DC10V 0.1A g \ -
Ay FOEEE  Switch angle 50°ATF  50° max. 3 0 r"
2 : :
A4 v FEIE MUY Switch torque 98.1mN - m(1kgf - cm) max. 0 100 200 300
A4y FEMIEYT  Switch contact resistance 500mQ LIF  500mQ max. EIfEAE Rotational angle [ ]
24 yFEEESSH  Swilch life 10,0008 10,000 cycles = WARR0SW == New! RoSW




B#® Dimensions

TOCOS

16CH

©
M6 or M7 P0.75 77403 0
v
3
6-20.8% HOLES - ©
B g
M= AT
< NG Lr?]_ Shill N
MmE
o I S Mt
2|35 0.8 o & E’,I
. 705|520y 2:£0.1
0.6+0.1
= ) 9-20.8%' HOLES
M{t#k Specifications A T TF \
15H Items Spec. H H [ L MG or M7 PO.7S "If"’“ ,
16CH 12405 _|5+0[3
A Rating DC5V/1mA 2| 42|38
MK Contact resistance ON : 1 Q max. OFF : 1 MQ min.
MEE Dielectric strength AC300V at1 1% minute 16CH CODE 16CH CODE
{BIEH  Insulation resistance DC250V 100MQ min. (20° step 300° type) (22.5° step Endless type)
=201 Operating force 19.6-39.2 mN-m (200-400 gf-cm) : A;B BBC B;D '35F : A;B B;C B;D B(;F
AFwTHA  Step angle 20+3°,22.5+3° 2 OO0 @] O 2 @[O0 @] O
Bz Rotational angle 300+5°, T RURA 300+5° endless j 2 8 8 8 f 8 g : 8
A b w){—3&8E Shaft stopper strength | 0.39 N-m min.(4kgf-cm min.) 5 @ @] O[O 5 O/ @] O[O
SY7ILAA Radial ; 0.5xShaft length / 30 mm max. g 8 : 2 8 8 2 8 8 8
A Wik (Single shaft, Dual outer shaft) 8 ® ® @& | O s @ @] O[O
9
Shaft wobble and bend 0.7xShaft length / 30 mm max. 1% : 8 : : 10 : 8 8 :
(Dual inner shaft) Mmoo e| e 11 8 2 8 :
”””””””””””””””””””””””” 120 ] 00| @ 12
A5 kM@ Thrust : 0.5 mm max. B3 e ool e B0 e e e
#2.5 N (250 gf) applied to tip of the shaft 4 ®, 0 0 @ 1“0 0 @0
_ E— (250 gf) app P OON [15/ 0 |@ |0 e 5 @0 e e
E#5Fa  Rotational life 30,000 [@ 30,000cycles OOFE| 160 (@ | @] ® 6 o o e e

BAOUXYZ)IVI>I—4 Incremental Encoders

W=Hz® Dimensions

m
M6 or M7 P0O.75 7.7+0.3 a
®
| m
; ] O e
3 \/ (0]
0 D)~ ) 3— 208"} Holes
[oe]
g \
’ w3
08 BIC||A T &
5+0.5|5+0.3 2+0.1 ?
o 0.6£0.1
W4 Specifications
TER Rating DC5V/1mA
ST Contact resistance | ON: 1Q max. OFF: 1MQ min. CWEHE
fEE  Dielectric strength AC300V at 1 5 minute SUvs SUvh Do SUvs GUvh S SUvd SUvs
\ \ \ \ \ \ \ \
HEFIES  Insulation resistance | DC250V 100MQ min. T | T | T | T |
SfREE  Pulse 10/VLR 10 pulses A-C | } 1 } 1 } 1 } 1
22U w ¥ The number of detents | 20 2Uw% 20 detents J
= - B—-C
FIDIEXAE  Switching angle | 18x5° |
{EE177 Operting force 4.9-19.6mN - m (50-200gf - cm) o
19.6-39.2mN - m (200-400gf - cm) W73
SUvy v

v 7 hs8E  Strength

Shaft push/pull 98.1N (10kgf) min.

Vv I NS
Shaft wobble and bend

SI7)VAEME : Radial
0.5x (& Shaft length .~ 30mm) max.Thrust

2SR MAE : 0.5mm max.

[BlEs&Es Rotational life

30,000 [@ 30,000 cycles

A—C |

B—

—_——
SUvo DUy SUvo SUvo SUvo Ty
\

.

-

i
EE”J
QEEI
B
4
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TP7 & TP9 Series

B TP7 & TP9 Series

Compiiant

184158 (2ch. 3ch. 4ch A)

18 2;E (8ch., 16ch A)

Single shaft type Single shaft type
2% 23& (2ch. 3ch or 4ch ) 2 & 33 (2c¢ch or 3ch +8ch or 16¢ch A)
Dual shaft type Dual shaft type
BROSERE IO, B8 - 2F v U RIVEEE FREBEREO LY FOINBUEICTESULET .
FIFIEHEE(L - NEUE T DEIREE, To meet a growing trend of toward multi-function
Z5UEmcimUic I— RAAwFERFELE U, and down-sizing for 2-way radios, TOCOS now

Sy —\—. BiEHR. BERETEDNEILICESLET, releases 4 models of the coded switches.
ZFDMA—F—FT«Z4. JViK. ETH. FEEHAIRE

ELECTRICAL CHARACTERISTICS

=S| Items ANy Spec. SHERSRAT Conditions
2cH | 3cH | 4cH | 8cH [ 16CH
EAMEYT  Contact resistance ON:1Q max. OFF: 1 Q min. JUwOfIE Detent position
AC 300V at 1 43 (AC 300V at Tminute)
MitEE Dielectric strength #EFIEE L No dielectric breakdown wFo—AX  Between terminal-Case

WFV+ 7~ Between terminal-Shaft

DC 250V at 1 43 (DC 250V at Tminute)
#@FIEPT  Insulation resistance 100MQ min. WFIT—2R Between terminal-Case
WFV+ 7~ Between terminal-Shaft

MECHANICAL CHARACTERISTICS

{EEA Operating force 9.8-58.8N - m (100-600¢gf - cm)
27w TH Step angle 30+ 3° 225+ 3° 20+ 3° 225+ 3°
2CH 3CH 4CH 8CH 16CH
[ER=] Rotational angle | 30+ 3" | 60+ 5° 90+5° | 1575£5°| 300+£5° ‘ Endless
FEANDY A —IE UKD, HFRIFEL No damage to case and terminal fall-off. | fF%HEIC 15 % Static load of 4.9N (0.5kegf)
FE  Terminal strength Bent terminals shall be acceptable shall be applied to the tip of the terminals
BESHNEELL No abnormality in electrical for 15secs. in vertical direction
characteristics after testing to be seen| #AM@IC 1 [ (1time/1terminal)
©7 N&E Strenath 53kbD Shaft pull : 98.1N min. (10kgf min.) ElEE
U Shaft push : 98.1N min. (10kgf min.) Static load
Fw MEHF Nut tightening | 0.98N - m min. (10kef - cm min.)
#EEsibs  Shaft stopper | 0.39N - m min. (4kgf min.)
S37JLAME Radial : 0.5 X Shaft length/30mm max. (Single shaft, Dual outer shaft)
A4 Radial : 0.7 X Shaft length/30mm max. (Dual inner shaft)
Shaft wobble and bend | RS X k@A Thrust : 0.5mm max.

v 7 MEIRIC 2.B5N(250gf) 2.5N(250gf) applied to tip of the shaft

it 4BE  Durability characteristics

EEEa (EafR) 5.000 B4 MRS Contact resistance (ON: 10 Q max.)
Rotational life (Without load) | 5.000 cycles Contact resistance (OFF: 10 Q min.)

TP7 Running Torque Upgraded Potentiometers #EM4E7 v 75— R (#E4BERE TA- R TUVHER)

BEMOBERA L «BHGRY M6, L=7mm

OLVEREHETHRELLEEVMLY

@/ X ILREIKE ML 7 KM H Y ST ETBE

QRN M EBHEREZIDTAERPRVOEATHHEBRI» AL

O@EFHd : SHAGHGETHR ML T LNV EREE

Upgraded running torque * Bushing : M6, L=7mm

@ Create the stable & high torque over wide temperature ranges.

@ Achieve the panel waterproofing and the torque mechanism simultaneously.
@ By decreasing the shaft runout with TA-Spring, the operational texture will be improved even
large diameter or long shaft.

@ Long life:Keep the same level torque even after 30,000 rotations.

TA-Spring
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W7 #KRYa1—L 7mm Size Poteniometers

PART NUMBER COMPSITINO

TP 76 NOON20 F B 202

ZIRHE
o1& Total Resistance
[n]n]
TP JUY hYA4T
L=3iA —
RH: JUYhoAT |l ERZ b
e () Resistance Taper
Model
" Izc?ri[;;nng?e Emﬁg:{*
RH : PC pin type Shaft Type
Vertical
Shaft Length
PR
SMRTE
7
Size Z2A v F Switch
’ A TJyvyaFvR (7 ME) A : Momentary push-on type
N:O—-%U—3 (Tactile type)
E20: O—%»UI>—% N : Rotary type
~ E20 : Rotary encoder
IUXYRIAT
6 : 300" type
Element Type
6 : 300° type
et
00 : fEaEHEL
01 : JUw IRt (58
10: U v IRt (sheg)
17 :8hILY
82: 11 RUUwvIHF
97 : BhK
239 16 mIUv IS
*giﬁ Structure 975 . AT VURY VT~
N:—#—& N:Singleshart single unit * RN DA B ORIGTRETT.
G:—#i—& G- Singleshaft dual unit B <M EEABHADTENET.
T:—#=3 T :Single shaft, triple unit
Q: —#pPwE  Q: Single shaft, quad unit . .
S:—#yAE S Single shaft, 5-ganged unit Comblnatlon
P:—#p;&E P Single shaft, 6-ganged unit 00 : Non combination
E:—&/\i& E: Single shaft, 8-ganged unit 01 : With detent (outer shaft)
D:—#—& D:Dual shaft, dual unit 10 : With detent (inner shaft)
F:Z#h= F : Dual shaft, triple unit 17 : Hight torque
H: —#pme  H : Dual shaft, quad unit 82 : With 11-detent
C:—#F@E C: Dual shaft, 5-ganged unit 97 : Seal type
R: —#yuE R : Dual shaft, 6-ganged unit 239 ! With 16-detent
975 : Stainless shaft
* Other combinations are available.
Please call our sales staff for further
information.

*
%E”J
gEEI
B
4
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TP7 & TP9 Series

B 7 72k 12—/, 7mm Size Poteniometers

ELECTRICAL CHARACTERISTICS

N¥2iEFE  Nominal total resistance 2.5, 10, 20, 50, 100, 200, 500 (kQ)
2IEGUEFAZE Total resistance tolerance + 20% + 20%
R EBIRME End resistance 50 QT 50 Q max.
(Lt Resistance taper A-B-C:-10A-3B A-B-C-10A-3B
ESEN Power rating 0.05W 0.05W
L SEHE  Noise 100mV T 100mV max.
HEfRIKHT Insulation resistance DC 250V [CT 100MQE  100MQ min. at DC 250V
MEE Dielectric strength AC 300V [CT 1 & 1 minute at AC 300V
mEfEAEE Max. opereting voltage DC 10V. AC 50V DC 10V. AC 50V
B8H 0~—40dB[CCT 3dBLIKN BHEHA : O#EAE 50%ICT 2dB LW
HERE Tracking error Volume cont : 3dB max. at O to — 40dB
Tone cont : 2dB max. at 50% rotaional angle
fEFEEERE  Operating temperature range | — 20C~+ 70T — 20T to + 70T
2OEAE (EiHA) 300°
Total rotational angle (Mechanical) | 300°
OEGAEHEE +5°, +10° : ##EH; =+ 5°. + 10° : Push and pull drive shaft type
Tolerance for total rotational angle -5° -5

BE 20TCICcT2~24.5mN - m (20 ~ 250gf - cm)
—20TCICT49.T1mN - m (500gf - cm UTF)

2 to 24.5mN - m (20 to 250gf - cm)

49.TmN - m (500gf - cm max.) at — 20T

@%: MUY Rotational torque

S53I7)VAmE 0.5mmP.P DR,  INE 2.45N(250gf)
v J NDOEIH D RUHSY 1.5mmP.P : if2Ef ASAMAB 0.5mMmUT
Shaft wobble and bend Radial direction 0.5mmP.P

Tip on the shaft, applied 2.5N (250gf)
Thrust direction 0.5mm max.
Uy ORE Detent position L5 — Center
@& ML+ 2.9 ~29.4mN - m (30 ~ 300gf - cm)
Uy IRl L2 Detent torque Normal torgue + 2.9 to 29.4mN - m (30 to 300gf - cm)
0.3N - m (3kef-cm BUE) : 28451 Tohdh - 1 8451 7 SW g
0.4N - m (4kef - cm DU L) : ZDft
Bo#Erlbsbs@E  Shaft stopper strength | 0.3N - m (3kgf - cm min.) : Inner shaft of the dual shaft type -
Single shaft with switch
0.4N - m (4kgf - cm min.) : Others
IMUSIE®E  Shaft push-pull strength | 98.1N (10kg k) 98.1N (10kg min.)
v METFEE Nut tightening strength | 0.98N - m (10kgf - cm B E) 0.98N - m (10kgf - cm min.)

ENVIRONMENTAL CHARACTERISTICS

HERIER Test item HERSMF Test condition # 4 Standard
(FATEmE . . ., DN &
+

Soldering heat resistance 350T+ 5C. 3sec. No deformation or wobble
E&sEFm  Rotational life 15,000 % 200 cycles, without rating load | AR R =% 15%

BeBSEERS, KE 1m (CT 30 HE CORY 2 —L7%Z8 U THEAREBICEKLEVT &,
BAKIMEE (BEICKL D) ZORY 1—LADBEECEENTN &

Sealability (Optional)| At O.1kg/cm by a hydraulic pressure No leak on bushing & shaft.
for 30 minutes Each operation of this potentiometer not
having the abnormality.

AR/ R:2EHEZL 2~ R R:Changein total resistance
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TOCOS

W 7 #Z;RY 2—L. 7mm Size Poteniometers

HmA 2= &R
Model Outline Drawing Circuit Diagram
TP76N00 (R1) |
18418 ] aEF
Single unit, Single shaft : N 3°
=L =
5 | 10213
2 123
3-608 06 ®D)
/ 7.7
3.8
TP76N0OO0ON (1) (1) |
18} 15&R0.SWit I aNE-E
Single unit, Single shaft S @I ] b
with Ro.SW o 1 "
o ‘ - - —
10 1121113
b 2 . Ro.SW 123
5-60.8 0.6 (s1) (R1)
4 77
. g . -]
5 138
TP76G00 (R2)(R1 _
15428 e S
Dual unit, Single shaft - J - EE
o |1 = -
7 112|(|3
2 123 123
6-40.8 06 (R2) (R1)
|/ 7.7
<]
2138
TP76G0O0N (s1) R2) (R1) I
1812iER0.S Wit = s
Dual unit, Single shaft L I “’l | b~
with Ro.SW 2{ | " % %
e 1121(]3 A
2 2 Ro.SW 123 123
£-008 08 (s1) (R2) ®D)
4 7.7
. <]
|
5 (2138
TP76TO0O (RI)(R2)(R1) |
1835 " N g
Triple unit, Single shaft 1 l o Y/EE
o990 B
112][3 b
: 2 123 123 123 g b
9-¢08 0.6 (R3) (R2) (R1) 3y
}:»- / 7.7 % 3
¢] FH)I(
2|1213.8 9
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TP7 & TP9 Series

B 7 #:;KYU 12—/, 7mm Size Poteniometers

HEB basidE| EEEE
Model Outline Drawing Circuit Diagram
TP76Q00 (RAYR3)(R2)(RT)
18h4;8 AT - NER
Quad unit, Single shaft 1 m] ‘ o &
11 - 112113 g i E g i E é i ;
2 123 123 123 123
12-60.8 06 (R4) (R3) (R2) (R1)
7.7
2[2|213.8
TP76D00 ®) (1 .
oBoiE . =g
Dual unit, Dual shaft 7 “’] | 8 <
o | U "
10 12]|[s %}
2

6-608 0w 123 123

/ - (R1) (F1)
7.7

45138
TP76D0O0ON CDICONG _
2#23ERo0.SWit == g
Dual unit, Dual shaft — ° "] e
with Ro.SW A=
10213 — - -
14.5
2
8-60.8 0.6 QQ 123 123
7.7 (s1) (R1) (F1)
5 45138
TP76HO00 (R2)(R1) (F2)(FY)
184258R0.S Wit T g
Dual unit, Single shaft - o EE
with Ro.SW - ‘ =
w iR R e
12-60.8 - 06 1(55 w(;? w(Fzgf 1(;)3
2| 45 (2|38
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B 7 KU a1—L 7mm Size Poteniometers

HmA parid| &R
Model Outline Drawing Circuit Diagram
RH76N74 » _
184 1®Vertical = | @ e T ~ NS g
Single unit, Eﬂ “’W a0

Single shaft Vertical

6.2

0.6

7.7

RH76N74N R) 51) m ‘ =
184138 Vertical Ro.SWit | e mE
Single unit, S m[ : 9
Single shaft Vertical _ o [l
with Ro.SW st nz|p _ o
3 1 | 2
2-¢1.4 0.6
5-¢0.8 7.7 123 Ro.SW
/ /7 (R1) (s1)
2 <]
-
6
8
RH76N0O0OA SPIG ‘ -
18} 15 Vertical Push-on SW{t kLI u i AN N Fe
Single unit, b B g
Single shaft Vertical - ‘
with Push-on SW sl ||l oo _
3 6.6 2
0.6
2-01.4 77 123
3-¢0.8
-/ (s1) (R1)
6

o
22
%"J
EEEI
B
4
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TP7 & TP9 Series

O—%1)—3{
Royary type

24 v F TyvaF K
Switch Momentary push-on type
iz}

O—4&YI>a—% oot
Rotary Enccoder | Applications

E [ EIEy] 5
QéSingle unit’§ | Rotational angle 300 | Bal.
BT —| 2 bt it ® | I Rotatere angle 300" | (with switch)/tone
Al

Inner shaft control section
B = [ EIEy= .
Single unit | Rotational angle 300° | Bal.Squelch
2 & [ EEiyz] o
Dual unit | Rotational angle 300 | Tone

SLEhER(EER
Outer shaft control section

7mm Size Series

| * fF &
| 1 BfTHNEERE (. PEMfTINEREICEL £ 7,
*  Note
S For single shaft type, refer to inner shaft variation
\7 - I
W SRR IEED REIR(ERD
Bushing Outer shaft control section Inner shaft control section
&
Applications
SLEhiRIEER

Outer shaft control section = = [ B Rotational angle Bal
| Single unit | _120° 180° 300° ’
= | (@& :
——{ 2 pwarunt ® ) e RS

& | %% Rotational angle
P _| * Singlo it | 1200 300° 2L
SRR
Inner shaft cont:ol section 2 & | m%z%& Rotational angle | Vol.
Dual unit | 1200 300° (with switch)/tone
............ | J—IVEE | El#% Rotational angle | Vol. )
0] [ FoomfE | Normal position 300° (with switch)/tone
2 [ESElehioperattonia] Tyraks | El## Rotational angle | By /tone
E Push position 120° 300° .
) J —<IVEE E#:/A Rotational angle | Vol.
) Normal position 300° (with switch)/tone
N TIVERE TIVEE [El#xf Rotational angle
()] —| Pull position |—| 1200 300° Bal./tone
O s [E#=# Rotational angle
E Lock mechanism 120° 300° | el ez
TyTaOyIrh [E#=# Rotational angle
0 _—| Push-iock mechanism }; | o 120° e Vol./bal./tone
| 0 300
24y F -4y —3x
Switch Royary type
TyaFt R
Momentary push-on type
Tyia-Tyiak
Push-push type
O—&)I>a—4
Rotary Enccoder
R . 5100
7 @ FHR Derating curve e \
> 9 80
= =}
Y RE
#® 2 &L 60
=]
%E )‘ 7 % 40 \\
H | )] R R AR,
o 9 !
9 0 O 20 :
@© H
o
0 20 40 60 (70) 80 100

E B B EFE "
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TOCOS

B O EHRY1— 9mm Size Potentiometers

PART NUMBER COMPOSITION

I I I I I I I
ZiRHE
Total Resistance
=]
anA E
TP TUVRSAT ERZE b
L5i4 - N
RH: FU~ hoqT Resistance Taper
#te (R7%)
0 : &&mit — |
e EHAZIA
Model Shaft Type
TP : PC pin type
Horizontal
RH : PC pin type
Vertical Em E
0: Long life type Shaft Length
SRTE _
9 AAYF Switch
Size A Tyvagv (90 MB) A Momentary push-on type
9 N:O—%U—% (Tactile type)
X:Jvya-TJvyark N : Rotary type
Z: Jyya0OvIXAZIA X : Push-push type
E20: O—%UI>1—% Z : Push-lock mechanism
IUXY I\g’f j * L )0y O8ERT E20 : Rotary encoder
6:300° type * L With pull-lock mechanism
7 :120° type
8: 180" type
Element Type HET
6: 300" type 00 : fHEEHEL
7:120° type 01 : 7Uwvoft (4#h)
8:180° type 03 : WEgs v 713 (3 imFal)
08: 31 mIUvIT ()
10: U w ot (Fhih)
13: 36 RIUvVIAT (SiEh)
16 : thig 120° [@#n
B s Structure 17 &L
: =591
N | —#f—&E N : Single shaft, single unit gg AH 528 jzg Gre)
G:—#—= G : Single shaft, dual unit 97 |3)57J<m\
T —#=@ T : Single shaft, triple unit 975 AFVURY v T~
Q : —#hE Q : Single shaft, quad unit * FEELIADEEEDMIGAIRET T, 3L <[FHHt
S | —#hE S : Single shaft, 5-ganged unit BEABEADEEVET,
P . —#iyuE P : Single shaft, 6-ganged unit . .
E  —#h)LGE E : Single shaft, 8-ganged unit CDmblnatlon
D “#—& D : Dual shaft, dual unit 00 : Non combination
F  Z#= F : Dual shaft, triple unit 01 : With deten (t outer shaft)
H @ ZHis H - Dual shaft, quad unit 03 : With layer tap (3rd terminal side)
C  “#hE C : Dual shaft, 5-ganged unit 08 : With 31-detent
j Ezggf PR 3 Bua: s:a]:. Q;iantg]led‘uslz 10 : With deten (inner shaft)
= CITYFR : Dual shaft with pull clutc o
Vi —#=87)L-J5vF V ! Single shaft, triple unit with pull clutch 12 \|/V\th Si dffte:; taional o 150"
W: —#mEJ)L - o5 vF W Single shaft, quad unit with pull clutch ’ n_ner shattwith rotaional ansie
17 : Hight torque _I,
80 : With 41-detent '7—)
82 : With 11-detent Kz,
97 : Seal type % 2
975 ! Stainless shaft g2 E|
* Other combinations are available. Fﬁ X
Please call our sales staff for further I
information. 9
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TP7 & TP9 Series

B9 R 1—L 9mm Size Potentiometers
ELECTRICAL CHARACTERISTICS

NLERME  Nominal total resistance 2,5, 10, 20, 50, 100, 200, 500 (kQ)
LIRMEFSE Total resistance tolerance + 20% + 20%

5 QLT : 300" [@E 20 QLT : 20t

- .
FRRIEIIE End resistance 5 () max. : 300° rotation type 20 Q) max. : For others

BIMZ(LHSE  Resistance taper A-B-C-10A-3B A-B:-C-10A-3B

5w IiE Tap position BUEEAED 50%iE 50% of effective rotational angle
7w THEFIEFSRZ Tap resistance tolerance 30% 30%

v J%EBIEHT Tap minimum resistance 200 QF 200 Q max.

0.05W:300°Cl#E:  0.025W : ZDfth

TEHHRET) Power rating 0.05 W : 300° rotation type  0.025W : For others
L SaE  Noise 100mV T 100mV max.
fick=e i Insulation resistance DC 250V [cT 100MQIE  100MQ min. at DC 250V
HEEE Dielectric strength AC 300V ICT 1494 1 minute at AC 300V
BESfEHASZE  Max. operating voltage DC 10V AC 50V DC 10V AC 50V
BEM :0~—40dB [CT3dBLIN HEH : mEAE 50%IcT 2dB LA
tHERE Tracking error Volume cont. : 3dB max. at O to — 40dB
Tone cont : 2dB max. at 50% rotaional angle
{FAEEEE  Operating temperature range | — 20C~+ 70C — 20T to + 70T
MECHANICAL CHARACTERISTICS
2OEAE (KHA) 120°, 180°, 300°
Total rotational angle (Mechanical) 120°, 180°, 300°
2OEAEHEE +5°, +10° :#EH + 5. + 10° : Push and pull drive shaft type
Tolerance for total rotational angle - 5° -5

BWE 20TCICT2~24.5mN - m (20 ~ 250gf - cm)
—20TICT49.1mN - m (500gf - cm )

2 ~24.5mN - m (20 ~ 250gf - cm)

49.1mN - m (500gf - cm max.) at — 20T

E&s ~LD Rotational torque

SI7)UAME 0.5mmP.P sk, HE 2.45N(2508f)
1.5mmP.P : SigE ASZA ~AE 0.BMmMIT

¥ v 7 hOHEDD KUY Radial direction 0.5mmP.P

Shaft wobble and bend Tip on the shaft, applied 2.5N (250gf)

Thrust direction 0.5mm max.

Ty —. 115 31 8. 41 4. 36/ (RAvFFE)

Center. 11detent. 31detent. 41detent. 36 detent (With switch)

IUw I Detent

vy —-oUvs
OEs ML+ 2.9 ~ 29.4mN - m (30 ~ 300gf - cm)
U w OB ML Detent torque ZRUUYY 2.9~294mN-m (30 ~ 300gf - cm)

Center detent
Normal torque + 2.9 ~ 29.4mN - m (30 to 300gf - cm)
For others + 2.9 ~29.4mN - m (30 to 300gf - cm)

0.5N - m (Bkef:-cm LUE)

OIERIEHIRE Shaft stopper strength 82“ m ((g::ggff _' g,nr: rl{;ﬁf)) AR

0.4N - m (4kgf - cm min.) : Push and pull drive shaft type

g L5 |*8E Shaft push-pull strength 98.1N (10kg UE) 98.1N (10kg min.)
Jw MERHEEE Nut tightening strength 0.98N - m (10kgf - cm k) 0.98N - m (10kgf - cm min)

ENVIRONMENTAL CHARACTERISTICS

iR
B ; HERIER Test item B&kF Test conditions #] #& Standard
 [EncERE 350C* 5C. 3% . AIDENC &
aa E| Soldering heat resistance | 350C+ 5C. 3sec. No deformation or wobble
H >|( E&sEss  Rotation life 15,000 =+ 200 cycles, without ratingload | AR,/ R =% 15%
4 Jwva OvoXAHEMESE| 10,000 @ E ZORY 1—LOBEECEEN BTN &,
Operating life for Push-lock| 10,000 cycles Each operation of this potentiometer not
mechanism having the abnormality.
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B9 #iKUa1—L 9mm Size Potentiometers

&mA Sz E Ei&E
Model Outline Drawing Circuit Diagram
TPOSBNOO (R1) . =
wE d LI: ] @ g
Single unit, Single shaft i s < DS ol T
b = | 3 %?
7.1 208 123
2 RD)
3-01 0.8
I,,{,, 9.5
L5 ]
TPO96G00 g =
1825E ] @ £
Dual unit, Single shaft <P 2 <
ML -
IR VARIK]
2 123 123
08 (R2) (R1)
9.5
TPOS6TOO Q.
18135E @ Y
Triple unit, Single shaft J <, P ol T
o [l =
1021113
z 12 123 3
08 (R3) (R2) (R1)
9.5
2.92.5_ 5
TP96Q00 ROR3)R2)(R1) .
18dE ) ] Cﬁk Ha
Quad unit, Single shaft T— J Sl dEE
phDD < U= .
14.6 L g 3
i [ B
] 9.5
52.52.5 5
(RE)RS)R4)RI)(R2)(RT)
TPQSPOO Rlﬁ R5)(R4)(R3)(R2)(R1 - @ 5
1916 (N £k
B-ganget unit, Single shaft L{ J ul o= 2 =
PRDDDD 2 [ 2 fﬂ ;ﬂ i
19.6 1 g ’ %? 123 ﬁ??%} 123 123 E;
15oo 1 0.8 ®  ®) @ R R /D & 3
23
LY 9.5 L] 3
] -
|
52.52.52.52.5_ 5 9
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TP7 & TP9 Series

B9 R 1—L 9mm Size Potentiometers

WRE PAGiAEY B2
Model Outline Drawing Circuit Diagram
TPQBEOO (R8)(R7)(RB)(RS)YRA)(R3)(R2)(R1)
\ i el
18085& . ] @ “\g
8-ganged unit, Single shaft = < DS 2 <
1121211 T
il AT [T T T Tt
2E 2 B ow ® oW W W W
24-01 0.8
9.5

TP96G00Z R R
18287y v 10y & XA : = (j} “g
Dual unit, Single shaft —1 T L. IodEE
with Push-lock mechanism BT ? I I o
- 112013 -
221 )
e b R
I 9.5
2.9_5

TP96D00 |
28258

Dual unit, Dual shaft

0.8
<

6
@@
0
3.5 6.5 | 475
(11.25

2 123 123
1l s (R1) (F1)
9.5
5 5

TP96FO0 falloMa -

oHaE i E @ EE

Triple unit, Dua shaft LE ° L PS e

by b o | | 3
112(|]3
14.7 2
123 123 i
9-01 0.8 (R2) (R) (F1)
9.5
255 |5

TP96HOO ROR)_F2e1) o

2EnaE d ] 84

Quad unit, Dua shaft '—[_ o DS ol =

i bE bb o |1 B )
E ?_ 17.2 112]113
% ; Az=el : 0.8 w(;;) 1(513) 1(55 1(51?
25 = 9.5
A 7
4 sl 5 P55
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B O /KU a—L 9mm Size Potentiometers

HmA Sz E Ei&E
Model Outline Drawing Circuit Diagram
(1) R
TPS‘GNOON r F_ ﬁL E
184 1:8Ro.SW1Z Lr I « g
Single unit, Single shaft ]LI_‘ I < OS g -
with Ro.SW P =
F 4 TN —
12.9 ! ; 3 ’
Ro.SW 123
/M 08 (s1) RN
J 9.5
X .
6.25 5
TPOS6GOON 1) RARY O
1842i%Ro.S Wi [ E_ IJ @ “g
Dual unit, Single shaft j o ol T
with Ro.SW ]Hﬁ ! P c

R
==
08 _

‘AC

==

o
|

841 T bs Ro.SW 123 12

/7 : (s1) (R2) (R1)
9.5

i ]
6.25 2.5 5
TPOSGBNOOA (s1) (R1)
184 15Push-On SWid T TR, N fs
Triple unit, Single shaft . L[ @ e
with Push-On SW I | = i hdiEs
|F 2[ U | 3 —exe - —
9.2 112]113
541 2 123
/7 0.8 (s1) (R1)
I 9.5
2.5_5
TPO96G0O0A (SR2R) |
18425EPush-On SW{3 i E_ i L 2 -
Quad unit, Single shaft 1 L{ J J B W) rE
with Push-On SW - L ! ‘
1] < | | Gz B NN
1.7 112( 113
2
861 123 123
i Y F pe (s1) R2) (R1)
H -’ - 9.5
- ,l
R2.52.59_ 5
TPOS6D0OON (1) (R (F1) L
2#23ER0.SWit [ Ll:_ @ “q
Dual unit, Dual shaft i o P ol T
with Ro.SW s ) s *[ DU I

ey - Ro.SW 123 i

*
25
#E”J
%EE
B
4
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TP7 & TP9 Series

B9 /R a1—L 9mm Size Potentiometers

Hma SNZE [EIE%E
Model Outline Drawing Circuit Diagram
TP96D0O0X EDIRGONGD 1
28j2;8Push-Push SWt — [ @ 8 a
Dual unit, Dual shaft ] B e
with Push-Push SW — I3 (bl I |
[T F§ - [ U0 3 “\b "i W
= 1 ; ’ 123 123
19-0) bs (s1) (R1) (F1)
| " J’I 9.5
4 14515 5
TP96FOONA WSF SRR N s
28 3i8R0./Push-On SWft B Ll: OH—1¢
Triple unit, Dual shaft J_lel_‘ Uy < OS S
with Ro./Push-On SW b D g‘ I = J*\%e\*%‘} ﬁ %
2] 1 <3 %’oS 123 123 123
' 13-91 ha (s2) (s1) ({®2) (R1) (F1)
e 9.5
I
2.5_6.25 2.5_ 5 5
RH96N74 (®1)
184 1@ Vertical Ei N1 A -
Single unit, Y J RE
Single shaft vertical EQ ¥ ° 1 PS o~
1. Ik ¥
FOL8 5y o5 123
2/ / R1)
o ﬁﬁ;ﬁj
1 7
RH96D190 (R1)_(F1) ‘
2825E Vertical B NV
Dual unit, 2] B ‘ e
Dual shaft vertical il 4 | DS o~

- |
|<I
ll_.‘
08 _
‘;AE
.
‘

2-618 9.5 123 123
=01 R7) (F1)

o).

8.2
5|

o

o
%‘J
gsa
A
54
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B781T>3—-4 7mm Size Encoders

Wit
@TEIEELE
@TEIEER
@R AERER
OFvyUVT
[ =30
OHHES

@ fFRE
OV IH

RoHS 1855

RoHS compliant

DC 5V

1mA

2.5mA

10ms UIF

10 QIR

Out put signals

ON
A Signal (ff J

M Specifications

@ Voltage rating

@ Current rating

@® Maximum operating current
@ Chattering

@ Contact resistance

Output signals

OF
(A-COM) ON
B Signal

(B-COM) OFF

W—

A Signal ON
(A-COM) —l

B Signal 0FF

(B-COM) w —
Click position
10 /8L
20 R

2w I{IETIE A-COM [ElE ON X[ OFF,
Uy J{UETIF B-COM fl& ON X|& OFF JREE T

OfitE=E

@7 1Tt
OtIRAE

[ JELecn

L JEIL |V

Td=T/4+£T/6

@ Resolution
@ Detent point
A-COM : ON or OFF
B-COM : Non provisions
@ Phase difference

Td Td Td

A Signal 0N ——
(A-COM)

5 =
B Signal _
(B-COM) T — Cycle

OFF

50%+* 15% (18 +54°) @ Duty ratio

18°£3°

50,000 1)L
2~245mN-m O0~+ 70T
(20 ~ 250gf - cm)
49.1mN-mIT™ 0~-—20T
(500gf - cm ATF)

@ ZDMDILHERIF TP7 YU —XITK B,

@® Change-Over angle
@ Rotational life
@ Rotational torque

DC 5V
1mA
2.5mA
10ms Max.
10 Q Max.

10 Pulses
20 Detents

Td=T/4+T/6

50%= 15% (18°+£5.4°)

18"+ 3°

50,000 cycles
2to245mN-m Oto+ 70C

(20 to 250gf - cm)

49.TmN + m Max. O to — 20T
(500gf - cm Max.)
@ Please refer to TP7 series for other specification items

*
%E”J
QEEI
B
4
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gsa
A
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TP7 & TP9 Series

B781T>3—-4 7mm Size Encoders

KRB SzE iR
Model Outline Drawing Circuit Diagram
TP70ONOOE20 (s _
EF = =2
Single unit, Single shaft H,, ° T G
5 - B|C|||A %I:?i
3-60.8 P ook
Y 0.6 <31>
¢L 7.7
|3.8]
TP70N97E20 T 2
18158 (BKEY) HIED ] =i
Single unit, Single shaft E ° =" 9~
(Waterproof type) = | -
- BIC|||A I
3-00.8 ) Ses
Y 08 s1)
%L 7.7
|3.8]
TP76D96E20 1) (F1 -
o8& VR/TY1—4 =Y i
Dual unit, Dua shaft ° o~
VR/Encoder L2 éﬁ:? o
& 10 1121]13
6008 2 | BCA 123
06 (s1) (F1)
*I 7.7
4.5 | 3.8
TP70NOOAE20 (2 (51 -
1813 Push-On SWit =47 S EF
Single unit, Single shaft 3 ° = | o
with Push- On SW I o |1 " P
.5 BIC||A
5-608 ) 8ok
-4 0.6
Spea - (2 6N
3138
RH70N74E20 (1
184 15& Vertical ,..-H_ gJ_L ‘—nIJ )i g
Single unit, Single shaft vertical E © 8°
3 57 g[ Blc||a g]:?
27W.437¢08 2 06 BCA
8 7: 7.7 (s1)
$ — ~
6
RH7ONOOAE20 G2 (51 _
184138 Vertical Push-On SW{¢ S ﬁL ﬁg
Single unit, Single shaft vertical “’ﬁ 3 =
with Push- On SW - o~ @%
3 6.6 =] B|C|||A
== . 27051‘43—@0,8 2 o 2o
- , B e (2 (1)




BO&T>d—4 9mm Size Encoders

RoHS #ES%E RoHS compliant

W M Specifications

OTIEEX DC 5V @ \/oltage rating DC 5V
OTIEER 1TmA @ Current rating 1TmA

O AERAER 2.5mA @ Maximum operating current  2.5mA
@Fv5yUVT 10ms T @ Chattering 10ms Max.
Q@IEALIKH 200 QR @ Contact resistance 200 Q Max.
OLIES Out put signals

ON J
A Signal qff

(A-COM) it
B Signal
(B-COM) OFF |
wi—
A Signal ON
(A-COM) —l
OFF
ON
B Signal 0FF —
(B-COM) ow—
Click position
@) fiREE 10J0LRA @ Resolution 10 Pulses
@O Uv I 20 5= @ Detent point 20 Detents
2w IRIETIE A-COM (& ON X[ OFF, A-COM : ON or OFF
2w IRMEBTIE B-COM EIE ON XI& OFF #RELE 7 B-COM : Non provisions
OfiIiE=E Td=T/4+T/6 @ Phase difference Td=T/4+T/6
T
Td , Td | Td
A Signal ON
(A-COM)
. o — I —
?B%%)?j[l; T — Cycle
OFF
®71—FT Lk 50%+ 15% (18°£5.4°) @ Duty Ratio 50%=* 15% (18°£5.4°)
OUIREE 18°+3° @ Change-Over angle 18°+ 3°
[ =T 50,000 1L @ Rotational life 50,000 cycles
[ =R 2~245mN-m O~+ 70T @ Rotational torque 2to245mN-m Oto+ 70T
(20 ~ 250gf - cm) (20 to 250gf - cm)
49.TmN - mIF 0~—20T 49.1mN - m Max. O to — 20T
(500gf - cm ) (500gf - cm Max.)
@ ZDMDEHEIE TPI6 ¥ U —XC KD, @ Please refer to TP9 series for other specification items

*
25
%E”J
QEEI
B
4
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TP7 & TP9 Series

B9 &ET>d—4 9mm Size Encoders

Hm# S [EIEEE
Model Outline Drawing Circuit Diagram
TPOONOOE20 SN g
18415E e @ H g
Single unit, Singlel shaft ] J <, DS o T
b o 1 3 g%
71 Alc||[B
3-01 : 0.8 A EB
I/i 9.5 (s1)
s ]
TPOONOOAE20 o) o
18158 Push-On SWit =l N — @ “q
Single unit, Singlel shaft il 52— B E
with Push- On SW 41T S S
b 2 [ UHL = e
9.2 A (2: B
6-¢1 0.8 ACB
.-F =
?
2.5_5
TPOS6D96E20 (51)_(F) R
28 _ : @ &
Dual unit, Dua shaft L{ < B o =
b s | U 3 2
122 Al o
oot 2 e A(C ? 1(2 ?
- ST F1
[ /7 9.5
5 5
RHOSON74E20 (R) —
184138 Vertical Eim M Ha
Single unit, Singlel shaft Y /I D o =

0.8

vertical h =
A ‘ B
4178 2 %{{:?
2-01.8 9.5 ACEH
/ 3-¢1
& 1/ (s1)
5 -0-  ©

8.2

RHOON74AE20 B noq
1813 Vertical Push-On SWid i N
Single unit, Singlel shaft vertical L[ I - @ “ %
with Push- On SW I S =
I 2[ NEE *G‘xe* o
A _— 3.5| 102 2
E; I 2—(131.857M 9.5 ACB
#® 3 w | & (s2) (s1)
%E x - ~ ml
m I o - o
9 6 6
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TOCOS

FEX 1 vF A Variety of Switches

HESwitch Specifications

AW FiHk TP7 YU—X TPO v U—X
Switch specification TP7 Series TP9 Series
AW FRAR [EI[: 7 Tyva - FUR B[ e Tyvva-#VK |Tvva-Tyvyak
Switch type Rotary type Push-On type Rotary type Push-On type Push-Push type
Ay FOTELE - B EmER EmER BREYS BRES BRI
Switch configuration S.PS.T S.PS.T S.PS.T S.PS.T S.PD.T
AL Y FERE DC16V-3A DC12V-0.5A DC16V-3A DC12V-0.5A DC16V-3A
Switch rating
A FEEARIEZ bO—2 50° max. 0.5£0.3mm 50° max. 0.5+0.3mm 1.5+0.5mm
Switch angle or stroke
A1y FEIME NVIXISEES 49.1mN - m 9.8IN 78.5mN - m 9.8IN 19.6N
Switch torgue or force (500¢gf - cm max.) (Tkgf max.) (800gf - cm max.) (1kef max.) (2kgf max.)
A4y FHEMm :
Switch life 10,000 cycles without load
Ay FEMIETT
Switch contact resistance Initial ; 50mQ max.

(Measured by DCIA,voltage After 10,000 cycles ; 200mQ max.

drop method)

o - B5F -
BSingle shaft type

I FHRAE A

B Dual shaft type

Standard Shaft/Bushing/Terminal Dimensions

H type v H type Y|
DN ‘ 5B ¥ |
E® (é ™ Pey \oz 2’; @ A (%[ .
N — — w® 8 <& S L _@\x'
I oo — TN
| ) W= x
C 05 _ \cos C0.5 Y"
& ($ REEETAMEICE L &2 RAEETAEICE L
8 Yo OB ERT s Yo OB ERT
k Shaft shown in full Hl ul Shaft shown in full
Ll CCW position L2 CCW position
SK type s Y SK type
T X ) 2 £$
g = : |
H— C0.5 v e ii« Y"
m | Meos N3 AER REEHECE
s WOX)EN) AEISE Ll - 2B DRLE % 7R
BET3 b ml THEIIEEET D
= Slotting angle of shaft : L1 n2 Outer shaft shown in full
Ll not specified - CCW position
Inner shaft not specified
F type Vs F type v 0.
@ 52 | / N ‘5% E% ng 2 ~ //
"l_: x T e g e—- S
S 1 | | N s s AN B ) e =t RN
1 /| [ /]
co5 { 5 Co0.5 C0.5 Y’i
v = _
iz _ L i3 REEETAMEICE L
H3 RISE T E L B ] o EBOME ERT
L ul 9> LBOUEERT Shaft shown in full
Shaft shown in full L .
= CCW position CCW position
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