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RERKSZBRART Y3 X—4 Potentiometers

TOCOS

TP7 Series P'GRID Type

SW + Potentiometers Coded Switches Incremental Encoders
ALY &
Series Model
[ClErsFan
Rotational Life 15,000 cycles 30,000 cycles 30,000 cycles
2OEAE
+10° — o
Adjustment Travel 300+ 10 360
FRBE
Size & Construction 7 (mm) 7 (mm) 7 (mm)
EIRTEERHE
Total Resistance Range 2k~ 500kQ
EREA
BEFE L 50% _ _
Resistance Tolerance
TEHEES] ;
Power Rating 0.05W at 40C
N=| =]
Eﬁﬁ"mgﬁﬁ — 20T~ +70T — 20T~ +70TC — 20T~ +70TC
Operating Temp. Range
~—3J Catalog Page No. 117 118 118

TP7 & TP9 Series

SW + Potentiometers Coded Switches Incremental Incremental Encoders
IU—X% .
Series Model K
&.
EFc
Rotational Life 15,000 cycles 5,000 cycles 50,000 cycles
LOEAE . .
Adjustment Travel 300 360
FARBIE
Size & Construction 7mm Smmm /mm 7mm 9mm
IETEEEHE _ _
Total Resistance Range 2k~ 500k0
EEa2]
-?Eﬁﬁﬂ_#er%'ﬁl&l + 20% _ _
Resistance Tolerance
TEI8EN . _ _
Power Rating 0.05W at 40C
N=|
EREEEE —20C~ +70T — 20T~ +70T — 20T~ +70C
Operating Temp. Range
~—3 Catalog Page No. 119 119 119
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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, wPNOWL, KUy oeieER! and strong response switching hand feel

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

v IJh
Shaft

A=
Stopper

o—>—
Roller
UF/(R
U-spring
BfFHFRY
Bushing
P’'GRID® Y U—X DR
Q@D U TP =3P Wo><DTL TERVEN DD A Features of P’ GRID®
Q@I F—AL—X+ O—5—0D&EHND AR T ERDBOHRICHA. @Crispy Switching----- P’ GRID® brings a secure ON-OFF feeling
BOHBIU Y IR even when slow knob turning given

OUONDUEFHR -+ KEBYIIPEVFRERTOROEOUERM  @Silky and smooth: Two rollers provide smoother hand feel
OEFRER - RFw- O—5—ZRAIBIBTREMERD. BFREM - @Strong response:---- Provides a crispy feeling in occasions like

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

B X1 vFEaZigiisds SW+Potentiometers

B#® Dimensions

M6 P0.75 7.7+0.3 §
&
@
| ¢
) o
° ° @&% 3
o Ul
< 0 ™
08 2401 o
7.45+0.5| 7+0.3 06401
Mtik Specifications
2IRFUEEE Total resistance range 15A - 1B - 15C 2k to 500kQ 6-90.8 " Holes Y Holes
FRERIRI End resistance 50Q UF 50Q max.
mEE Noise 100mV LT (JISTHEA)  100mV max.(JIS method-A) v[
HERIET Insulation resistance DC250V 100MQ min. -0
MitEE Dielectric strength AC300V 1% 1 minute at AC300V ol 42
més ~ LY Rotational torque 2.0 to 24.5mN - m(20 to 250gf - cm) W NL D LEEGERS
A bwIX—38E  Shaft stopper strength 0.3N - m(3kgf - cm) LA_E min.
YvINEE  Stength Shaft push/pull 98.1N_ (10kgf) LLE min. ='°
B Rotational life 15,000 15,000 cycles z :Z [ New 1 Fosw |
A yFOEE  Switch configuration BRER SP.ST Q
24 wFOERE  Switch rating DC10V 0.1A g “ \ -
A4y FDEMEA  Switch angle 50°LAT  50° max. % o r" - :
A4 v FEIE MUY Switch torque 98.1mN - m(1kgf - cm) max. 0 100 200 300
AA v FEMIKH,  Switch contact resistance 500mQ LT 500mQ max. BEGAE Rotational angle [* ]
24 vFEEESS  Swilch life 10,0008 10,000 cycles = WARR0SW == New! RoSW
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TP7 Series P'GRID" Type

B J1—RX1AvF Coded Switches

HW#® Dimensions 16CH

®
M6 or M7 P0.75 b
(3
6-20.8%' HOLES i “
B g
e __ i@
5 2]
s | |
] ME | H S
ar< B S
235 0.8 i E’;I
—Te 7+0.5 [5+0,
||_0.6+0.1
= ) 9-20.8%' HOLES
M{t#k Specifications AT L/ TF
BHE Items Spec. H H [ \ M6 or M7 PO.75 "[f"’“ ‘
16CH 12405 |5+013
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)
(=07 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 RLURA 300+5° endless i 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
VA ik (Single shaft, Dual outer shaft) 8 ® ® @& | O s @ @] O[O
Shaft wobble and bend 0.7xShaft length / 30 mm max. 1% : 8 : : 1% : 8 8 :
(Dual inner shaft) 11 8 8 8 : 11 8 2 8 :
fffffffffffffffffffffffffffffffffffffffffffff 12 12
A5 kM@ Thrust : 0.5 mm max. Bel0 0 e B0 e e e
%2.5 N (250 gf) applied to tip of the shaft . 4/ ® @0 | @ 14,0100 @
_ E— OON [15/ 0 |@ |0 e 5 @0 e|e
E#s&dn  Rotational life 30,000 [@ 30,000cycles OOFE|16]0 [@ | @] ® 65 e e e e

B OUXZ)VI>3—4 Incremental Encoders

W=z® Dimensions

m
M6 or M7 PO.75 7.7+0.3 a
®
| m
; " O ¢
3 \/ (0]
0 D)~ 2] 3— 208"} Holes
[oe]
g \
=]
08 BIC||A T &
5+0.5|5+0.3 2+40.1 ©
o 0.6£0.1
W4 Specifications
TER Rating DC5V/1mA
BT Contact resistance | ON: 1Q max. OFF: 1MQ min. CWHHE
fHEE  Dielectric strength AC300V at 1 5 minute SUvs SUvs Do SUvs SUvh HUvs SUvd SUvs
HEFIES  Insulation resistance | DC250V 100MQ min. } } } } } } } }
SfREE  Pulse 10/VLR 10 pulses A-C | } 1 } 1 } 1 } 1
22Uy ¥ The number of detents | 20 2Uw% 20 detents J
FIDIEXAE  Switching angle | 18x5° B-C |
fEB177  Operting force 4.9-19.6mN - m (50-200gf - cm)
19.6-39.2mN - m (200-400gf - cm) cowsE
Y7 NEE Strength Shaft push/pull 98.1N (10kgf) min. e i e i
N S35 . f l | l | l | l |
SvT RS SY7IAE : Radial A_C | Lt
| - | - | - | -
Shaft wobble and bend | 05x (Wi Shaftlength /~ 30mm) max Thrust
2SR ~AE : 0.5mm max. B—C —l |_
E#5Fas Rotational life 30,000 [E 30,000 cycles [ |
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TP7 & TP9 Series

l TP7 & TP9 Series

Single shaft type

184 15& (2ch. 3ch. 4ch A)

2% 238 (2ch. 3ch or 4ch A)
Dual shaft type

184238 (8ch. 16¢ch A)
Single shaft type

Compiiant

284 35& (2ch or 3ch +8ch or 16¢h )
Dual shaft type

RSB LICHIN. B - 2F v U RIVHEEE

FITXTEHEEL - INEUET IR
Z3 UIeEaICRm Uic d— RRA y FERFELE Ulc,
FSUY—I\—. BEHE. BERBELFEDNRYLICHFESLET,

ZOMA—F—FT 4. VIR, ETF. SiEEHRGRES

ELECTRICAL CHARACTERISTICS

hREBEAFEDOEY FONBUEICHFSULET,

To meet a growing trend of toward multi-function
and down-sizing for 2-way radios, TOCOS now
releases 4 models of the coded switches.

JEIE] Items

ANy T Spec.

SHERSRAT Conditions

2cH | 3cH | 4cH |

8CH | 16CH

AT

Contact resistance

ON: 1 Q max. OFF: 1 Q min.

JUwI{IE Detent position

MHEE

Dielectric strength

ERIRIER L No dielectric breakdown

AC 300V at 1 43 (AC 300V at Tminute)
HFIT—2R Between terminal-Case
WFY+ 7~ Between terminal-Shaft

Lstoeie )

Insulation resistance

100MQ min.

DC 250V at 1 43 (DC 250V at Tminute)
WFIT—2R Between terminal-Case
WFV+ 7~ Between terminal-Shaft

MECHANICAL CHARACTERISTICS

{EENA 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

L] Rotational angle | 30+ 3° | 60+ 5° 90+5° | 1575£5°| 300%£5° ‘ Endless

FME Terminal strength

BMEADY XA—IHEURY. WFRIFEL No damage to case and terminal fall-off.
Bent terminals shall be acceptable

I FSEIHIC 156  Static load of 4.9N (0.5kgf)
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 Strength 5l3kbD Shaft pull : 98.1N min. (10kgf min.) ElEED
U Shaft push : 98.1N min. (10kgf min.) Static load
Fw MEHF Nut tightening | 0.98N - m min. (10kef - cm min.)
#iEEsibs Shaft stopper | 0.39N - m min. (4kgf min.)

Vv I MY

S3J7JLAME  Radial : 0.5 X Shaft length/30mm max. (Single shaft, Dual outer shaft)

Radial : 0.7 X Shaft length/30mm max.

(Dual inner shaft)

Shaft wobble and bend

ASA RAE

Thrust : 0.5mm max.

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

it 4BE  Durability characteristics
EiEEa (BafR) 5.000 B4 MRS Contact resistance (ON: 10 Q max.)
Rotational life (Without load) | 5.000 cycles Contact resistance (OFF: 10 Q min.)

TA-Spring

HA%EF 591431

Japanese Paten
#591431

ded Potentiometers &{EM7 v 7L — R (B1RFE TA- ATV IER)

OLVEEHETHRELEZEVMNLY
@/ X IURHIKE ML 7 KM DY ST ETBE

large diameter or long shaft.

REMOEZA L «BRERY 1 MB. L=7mm

QOHIRN M EBERZIDTAEPRVOEATHHEBRI» AL
OEFHd : SHAHGETHR ML T LNV ERE

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

@ Long life:Keep the same level torque even after 30,000 rotations.
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TP7 Series

W7 #KRYa1—L 7mm Size Poteniometers

PART NUMBER COMPSITION

TP 7 6 NOON20 F B 202

— I —— ——
2ERE
o1& Total Resistance
[n]n]
TP: UV KYAT
L7
RH: TUYRSAT | BN b
it (K1) Resistance Taper
Model
TP : PC pin type Eﬂlﬁﬂﬁ
Horizontal
RH : PC pin type Shaft Type
Vertical
R
N Shaft Length
NioiE
7
Size AAYF Switch
7 A TJvyatvR (§0 M) A : Momentary push-on type
N:O—-%U—2 (Tactile type)
E20: O0—%UIT>3—-% N : Rotary type
~ E20 : Rotary encoder
IVAY AT
6 : 300° type
Element Type
6 : 300 ° type
Hete
00 : fatHmL
01: oUw ot (98
17 &L
82: 11 muUvIfT
97 : BAK
239 16 RV UV IR

* FEELISA DG B BDMIGOIEET T .
‘s Structure U< R EEADHADEENET.
N: —#4—&E N : Single shaft, single unit
G:—#—@&E G : Single shaft, dual unit
D:Z“#—& D Dual shaft, dual unit

Combination

00 : Non combination
01 : With detent (outer shaft)
17 : Hight torque
82 : With 11-detent
97 : Seal type
239 : With 16-detent

* Other combinations are available.

Please call our sales staff for further
information.

i«
22
EE"J
QEEI
Ay
4
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TP7 Series

B 7 ;KU 12—/, 7mm Size Poteniometers

ELECTRICAL CHARACTERISTICS

A¥2iEFE  Nominal total resistance 2.5, 10, 20, 50, 100, 200, 500 (kQ)
2IEGUESFAEZE Total resistance tolerance + 20% + 20%
TR EBIRE 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~—40dBCCT 3dBLIKN BEH : O#EAE 50%ICT 2dB A
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°
eOEGAEHEE +5°, +10° : ##8EH; =+ 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 ATF)

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

49.TmN - m (500gf - cm max.) at — 20T

@& MUY Rotational torque

S3I7)LAmE 0.5mmP.P DR,  HINE 2.45N(250gf)
v J NDOEIH D RUHSY 1.5mmP.P : 2 Ef RS A MAB 0.5MmUT
Shaft wobble and bend Radial direction 0.5mmP.P

Tip on the shaft, applied 2.5N (250gf)
Thrust direction 0.5mm max.
Uy OHE Detent position Loy — Center
@& ML+ 2.9 ~29.4mN - m (30 ~ 300gf - cm)
Uy IR L2 Detent torque Normal torgue + 2.9 to 29.4mN - m (30 to 300gf - cm)
0.3N - m (3kef-cm ML) : 2845 Tl - 1 8451 7 SW g
0.4N - m (4kef - cm DU L) : Z0Dft
BhoEslbsbs@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 k) 0.98N - m (10kgf - cm min.)

ENVIRONMENTAL CHARACTERISTICS

HERIER Test item HERSkMF Test condition # 4 Standard
FATEME . . . ADIENC &
+

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

HeBSEBRS, KE 1m (CT 30 HE ZOIRY 2 —L7%Z8 U THEEARERICRKLEVT &,
BHKIMEE (BEICKL D) ZORY 1—LADBEECEEN TN &

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:2EHEZ{L 2~ R R:Change in total resistance
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TP7 Series

W 7 #Z;RY 2—L. 7mm Size Poteniometers

Rm# SR [E1f721E
Model Outline Drawing Circuit Diagram
TP76N00 (R1)
19132 ] o EF
Single unit, Single shaft : ) 9 | q°
o [T
5 | 1121|3
2 123
3-40.8 06 ®D)
/ 7.7
3.8
TP76NO0OON 51) (1) ‘
184 13%Ro.SWf B ey aE-E
Single unit, Single shaft L @I | 8
with Ro.SW o 1 "
2 ‘ —- - -
10 1213
2 IR Ro.SW 123
5-60.8 0.6 (s1) (R1)
¢ 7.7
II ﬁ’l
5 |38
TP76G00 (R2)(R _
184258 e N g
Dual unit, Single shaft g J wl = g~
2 |1 = -
7 112113
6-008 z 123 123
: 0.6 (R2) (R1)
I/ 7.7
|
2158
TP76GO0ON (1) (R2) (R1) I
1842:8R0.SWHT T — a 4§§
Dual unit, Single shaft - L “’l | 8°
with Ro.SW | | " ﬁ ﬁ
” 1121]]3 A
< z Ro.SW 123 123
e = (s (") (®1)
r 7.7
I ]
5 12|38
TP76D00 ®) (F1
o§2iE e SO e
Dual unit, Dual shaft 7 ”’l IEE
=Bl - %
10 1]2][3 %}
2 123 123
e-e08 06 (R1) (F1)
7.7
45 |38
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TP7 Series

B 7 #KRYa1—L 7mm Size Poteniometers

KRB
Model

SAZE
Outline Drawing

[
Circuit Diagram

TP76D0OO0ON
2#h2&ERo.SWft

Dual unit, Dual shaft
with Ro.SW

31.55 !3‘85

(9.35)

8-60.8

0.6

7.7

RH76N74

18 1;8Vertical

Single unit,

Single shaft Vertical

0.8

55 !3.85
(9.35)

0.6

7.7

RH76N74N
188 18 Vertical
Single unit,
Single shaft Vertical
with Ro.SW

Ro.SW{%

5.5 !3,85
(9.35

0.6

7.7

RH76NO0O0OA

184 138 Vertical Push-on SW{d
Single unit,

Single shaft Vertical

with Push-on SW

—
=3

Ty

{

5.5 !3,85
(9.35

3-40.8

H)

0.6

7.7
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TP7 & TP9 Series

7mm & 9mm Size Potetiometers

Product composition table

O—%U—x |
Royary type

XAy F Ty aFt R
Switch Momentary push-on type
O—4#)I>a—4 k=S
- >3- -
Rotary Enccoder | Applications

——{ 3 [ m&s R

$Single it | Rotafional angle 300 | Bal.
2 I [ ¥z .

eI (RS _|Dua'—“r“t| | Rotational angle 300

Inner shaft control section
B b1 [ ELy] o
Single unit | Rotational angle 300° | Bal.Squelch
2 E [ E%5 .
Dual unit | Rotationzél angle 300 | Tone

SHEhER(EER
Outer shaft control section

(with switch)/tone

7mm Size Series

|  fE E
| 1 EINASAE 1S, PETHMEREICREL %7,
*  Note
S For single shaft type, refer to inner shaft variation
5 | |
W= S8R {EEp IR EES
Bushing Outer shaft control section Inner shaft control section
A&
Applications
S EhIRIEER

Outer shaft control section = = [ B Rotational angle Bal
Single unit | _120°  180° 300° :
2 & | [ me i
—— 2 pwarunt ® | %8 Rotatonal andle | Tone

B & | B#%& Rotational angle Bal
Single unit | 120° 300° ’
FRERR(FER - = -
Inner shaft control section 2 CE | B%#z%& Rotational angle | Vol.
I:Dua' unit | 120°  300° (with switch)/tone
............ J—IVBE .......| E1#EA Rotational angle | Vol.
() [ Foo-BF | Normal position 300° (with switch)/tone
Q2 L_Push operation [~ % TyTal | E## Rotational angle | By /tone
E Push position 120° 300° .
w J —<IVEE [El#:/A Rotational angle | Vol.
(o)) Normal position 300° (with switch)/tone
N TIVER(E TIVEE El#:% Rotational angle
n —| Pull position |—| 1200 300° | Bal./tone
Oy 7 #i3 %5/ Rotational angle
E Lock mechanism 120° 300° EEl e
TyvalvIxh | E# Rotational angle
0 _—| Push-lock mechanism | I 120° 300° . Vol./bal./tone
21y F a—&0—%
Switch Royary type
TyaFt R

Momentary push-on type

A—4YI>a—4%

Push push type |
Rotary Enccoder |

. 5100
OEFRER Derating curve L& \

£ o g

B

)
(0]

2 40 \

b 8 gy b e ] -\
- (33) !

% @ 20 :
+= '
[p] i
o

0 20 40 60 (70) 80 100

BE R EC
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TP9 Series

B9 #KU a1—L 9mm Size Potentiometers

PART NUMBER COMPOSITION

TP 96 NOON20 F '3202

—
ﬁﬁﬂ
Total Resistance
m &
TP UV ST ENZ(bFE
L Resistance Taper
RH: JUYKIAT
it ((R7E2)
R WA
EHAZIA
Model Shaft Type
TP : PC pin type
Horizontal
RH : PC pin type Em E
Vertical
Shaft Length
Nio~iE :
9 ALY F Switch
Size A TJvvarxvR (59 8NE) A : Momentary push-on type
9 N:O—%U—=x (Tactile type)
Z:Jvya0voXHZX L N : Rotary type
E20: O—%UI>3—% Z : Push-lock mechanism
E20 : Rotary encoder
IVAYRFALT
6: 300" type
Element Type
6: 300 type '!f‘ﬂe-u-
00 : H&E®EL
01 : 2Uwofd (Hi8h)
03 : WEs v 71 (3 imFal)
17 - &hLo
80 : 41 muUwoft (HiEm)
82: 11 RUVUwIHF
' 97 : FhK
B & Structure * PELSNDEATORMAETT, U< I
N —#—& N : Single shaft, single unit ERNBHEADERANET,
G —# & G : Single shaft, dual unit
D:Z#h—& D : Dual shaft, dual unit . .
Combination

00 : Non combination
01 : With deten (t outer shaft)
03 : With layer tap (3rd terminal side)
17 : Hight torque
80 : With 41-detent
82 : With 11-detent
97 : Seal type
* Other combinations are available.

Please call our sales staff for further
information.

i
22
%‘J
%EEI
By
4
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TP9 Series

B9 R 1—L 9mm Size Potentiometers
ELECTRICAL CHARACTERISTICS

NFFEIESME  Nominal total resistance 2,5, 10, 20, 50, 100, 200, 500 (kQ)
2IRFUEFSZE Total resistance tolerance + 20% + 20%
BEENE End resistance g gLﬁw—an.. ?ggo@?gtaﬁgng%—g .‘;O@émmax. . For others
BIMZ(LHSE  Resistance taper A-B-C A-B-C
EAETET] Power rating 882“ 288 Iﬁljiicﬁationot.f/JpeeEsW O%—)gé%v : For others
L SEME  Noise 100mV IUF 100mV max.
HERIETT Insulation resistance DC 250V [CT 100MQE  100MQ min. at DC 250V
MitEEE Dielectric strength AC 300V ICT 1™ 1 minute at AC 300V
BSfERAEE  Max. operating voltage DC 10V AC 50V DC 10V AC 50V
BER :0~—40dB [CCT3dBLKN HEH : mEAE 50%ICT 2dB LA
HHERE Tracking error Volume cont. : 3dB max. at O to — 40dB
Tone cont : 2dB max. at 50% rotaional angle
EREEER  Operating temperature range | — 20C~+ 70T — 20T to + 70T
OEAEE (EiRE) 300°
Total rotational angle (Mechanical) 300°
SEEIAETEE +5°, +10° :#EH + 5. + 10° : Push and pull drive shaft type
Tolerance for total rotational angle - 5° - 5°

EE 20TCICT2~24.5mN - m (20 ~ 250gf - cm)
—20TCICT49.TmN - m (500gf - cm UTF)

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

49.1TmN - m (500gf - cm max.) at — 20T

S3I7)UAm[E 0.5mmP.P #DLim.  INE 2.45N(250gf)

R | - 1.5mmP.P : g A5 hAEME 0.5mmUT
¥ v hOHBO KUY Radial direction 0.5mmP.P

Shaft wobble and bend Tip on the shaft, applied 2.5N (250gf)
Thrust direction 0.5mm max.

Y5 —. 11/ 31 /A 41 /& 368 (RAYyFHE)

@&s ~NLD Rotational torque

TUY IR Datent Center. 11detent. 31detent. 41detent. 36 detent (With switch)
TH5—OUvs
B MUY+ 2.9 ~ 29.4mN - m (30 ~ 300gf - cm)

4w HBH L2 Detent torque ZEoUwvY 29~294mN - 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 (5kef - em L)

mER1EsHIRE Shaft stopper strength 82“ m ((gllzgg;f X grrnn rﬁf)) | W

0.4N - m (4kgf - cm min.) : Push and pull drive shaft type
#IALS|EME Shaft push-pull strength 98.1N (10kg L) 98.1N (10kg min.)
+ v MEII8E Nut tightening strength 0.98N - m (10kgf - cm k) 0.98N - m (10kgf - cm min)

ENVIRONMENTAL CHARACTERISTICS

SHERIEE Test item HERZME Test conditions 3] #& Standard
FATETEVE 350Cx£5C. 3# . HIDIFEWLWT &

7'7__{ Soldering heat resistance | 350TC+ 5C. 3sec. No deformation or wobble
E > OlEssFdn  Rotation life 15,000 * 200 cycles, without rating load | AR /R =% 15%
o ‘; Jwva OvoXAEEHEe 10,000 @ E ZORY 2—LOEBECEED BTN &
25 X Operating life for Push-lock| 10,000 cycles Each operation of this potentiometer not
H | mechanism having the abnormality.

4
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TP9 Series

B9 #iKUa1—L 9mm Size Potentiometers

&EA Sz E Ei&E
Model Outline Drawing Circuit Diagram
TPO6NOO (RT) . 4
18415 d E @ 53
Single unit, Single shaft i '-{ J N AAEE
b = | U 5 % ?
7.1 208 123
2 (R1)
3-61 0.8
P 9.5

TP96GO0 -
18405 B (:E} 5
| 4 B =

Dual unit, Single shaft

35| 65 |475

b8 (R2) (R1)
I 9.5
2.9 5
TP96G00Z o q 5
18287 Y Y 20y & XA E S O]
Dual unit, Single shaft —1 L{ L. ks
with Push-lock mechanism 1 P ‘ I 5
- I VAREN] -
2.1 )
e
I 9.5
2.5_5
TP96D0O0 w
28 25E

Dual unit, Dual shaft

0.8
<

6
@@
0
35| 6.5 |4.75
(11.25

0.8 (R1) (F1)

i
22
%‘J
%EE
By
4
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TP9 Series

B9 #iKUa1—L 9mm Size Potentiometers

HRE = EEE
Model Outline Drawing Circuit Diagram
TP9ENOON R o
184 1;38Ro.SWit [ L': I @ =8
Single unit, Single shaft ﬂll_‘ I < OS g -
with Ro.SW P 5
v S TTT= —- g —r
129 112] |3 /
2 Ro.SW 123
o= & (s1) (R1)
9.5
I ¥V ‘”I
6.25 5
TPO96GOON 6D RARD -
181258R0. SWit L LLET @ 9z
Dual unit, Single shaft ]H_‘ '-[ J o D o =
. | i «©
with Ro.SW b _

P
=
0.8
N

S o

=

,
|

' Ro.SW 123 123
/M 08 (s1) (R2) (R1)
l 9.5
6.25 [2.59_ 5
TPOG6NOOA (s1) (RY)
] = N u[F—] @ 2
1§$1 EPu_sh On SWist | |‘ g N G .
Triple unit, Single shaft 1 | =
with Push-On SW L < OS gc
|F 2[ U ‘ i oo - -
9.2 11213
5-61 2 123
. / 08 (s1) (R1)
m] 9.5
2.9 5
TPO96G0O0A (SHRIRI)
1842iEPush-On SWit L —y @Q 8a
Quad unit, Single shaft 1 LE | 4B rE
with Push-On SW - L ! |
bb < Ut = ot
1.7 1121113
2
8—d1 123 123
f - (s1) (R2) (R1)
i ml 9.5
2.592.5_ 5
TP96DOO0N (s (RN _(F1) g
2825ER0.SWi [ [_ @ EP
Dual unit, Dual shaft i i o P o =
with Ro.SW ['ﬁ ! P i

==
=
===
0.8
e
S o
=
QU
|

.y s Ro.sW 123 123

o
%“J
%ga
B
4
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TP9 Series

B9 #KUa1—L 9mm Size Potentiometers

Hma PSS B E
Model Outline Drawing Circuit Diagram
RH96N74 ®")
184 1:&Vertical g §@ ol
Single unit, 2 | J=
Single shaft vertical ¥ L P o~
o |71 jﬁ%
~ ] 2
2-91.8 9.5

8.2

RH96D190 () () ‘

2&2E Vertical il @Q PN
Dual unit, [7] @ =
Dual shaft vertical L 4 ° 1 DS €~

-
t

1S
08
- 0
. 0
‘

8.2
-5 |

oD
A

6 2.5

o
%?/
EEEI
By
4
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TP7 Series

B781T>3—-4 7mm Size Encoders

RoHS #ESx  RoHS compliant
W{tHx M Specifications
OERETE DC 5V @ \/oltage rating DC 5V
OEREM TmA @ Current rating 1TmA
O KFEHAER 2.5mA @ Maximum operating current 2.5mA
OFv5UVT 10ms U+ @ Chattering 10ms Max.
QALK 10 QR @ Contact resistance 10 Q Max.
QL HES Out put signals Output signals
ON
A Signal (ff J
(A-COM) ON
B Signal
(B-COM) OFF = |
A Signal ON
(A-COM) —l
i
B Signal 0FF —
B-COM ek positiccfr‘q e
@) fERE 10 /VLA @ Resolution 10 Pulses
Uy I 20 = @ Detent point 20 Detents
Uy IMETI(FE A-COM EIE ON XI& OFF, A-COM : ON or OFF
2w H[ETIF B-COM I3 ON Xl& OFF FEE & B-COM : Non provisions
OfIEE Td=T/4+T/6 @ Phase difference Td=T/4+T/6
T
Td | Td |, Td
A Signal 0N ——
(A-COM)
OFF —
wa t T [Toe
OFF
@ 1—T1 50%+ 15% (18 +54°) @ Duty ratio 50%=* 15% (18" 5.4°)
OAE 18°+3° @ Change-Over angle 18°+ 3°
[ IR 50,000 51 2L @ Rotational life 50,000 cycles
[ = e 2~245mN-m 0~+ 70T @ Rotational torque 2to245mN-m Oto+ 70C
(20 ~ 250gf - cm) (20 to 250gf - cm)
49.TmN-mIMT 0~-20TC 49.1mN - m Max. O to — 20T
(500gf - cm ) (500gf - cm Max.)
@ ZDMDEHRIE TP7 Y U—XIC KB, @ Please refer to TP7 series for other specification items

i«
25
%?/
%EE
A
4
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TP7 Series

B781T>3—4 7mm Size Encoders

KRB SzE @R
Model Outline Drawing Circuit Diagram
TP70NOOE20 (s _
184 15E 41 i I % 5
Single unit, Single shaft H,, ° T G
S - B|C|||A %I:?i
3-60.8 P
BCA
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 06 (s1)
%L 7.7
|3.8
TP76D96E20 1) (F1 —
oBoE VR/TY1—4 = i
Dual unit, Dua shaft ° o~
VR/Encoder L 2 éﬁ:? o
- 10 121]13
6008 2 [P BCA 123
06 (s1) (F1)
*I 7.7
4.5 | 3.8
TP70NOOAE20 (52 (51 =
184 15% Push-On SWt L )i
Single unit, Single shaft 3 ° = | o
with Push- On SW I o |1 " P
.5 BIC||A
5-4038 ) BCK
-4 0.6
, ] B (s2) (s1)
' 3138
RH70N74E20 (s1
184 15& Vertical ,..-H_ gJ_L ‘—nIJ i g
Single unit, Single shaft vertical _E © 8°
3 57 g[ 8lc||a g]:?
ot z o BCA
S 77 (s1)
3 4 4
6
RH7ONOOAE20 (2 (51 _
18#13% Vertical Push-On SWit - 3 7777 = 8
Single unit, Single shaft vertical “’ﬁ 3~
with Push- On SW o oo 2
3 6.6 =] B|C|||A
x‘.‘:;_{"w 27051.43—@0,8 2 o5 o0k
o J - 4] = (s2) (s1)
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TP9 Series

BO&T>d—4 9mm Size Encoders

RoHS #ESxfitn  RoHS compliant
Wt M Specifications
OTEIEEX DC 5V @ \/oltage rating DC 5V
OTIEER 1TmA @ Current rating 1TmA
O AERAER 2.5mA @ Maximum operating current  2.5mA
OFvHUVY 10ms UF @ Chattering 10ms Max.
Q@A 200 QR @ Contact resistance 200 Q Max.
OLIES Out put signals
ON
A Signal g J
(A-COM) ON
B Signal
(B-COM) OFF - —
A Signal ON
(A-COM) —l
i
B Signal 0FF —
(B-COM) Click positi(cfg o
( Fa):5:13 10 /8LR @ Resolution 10 Pulses
QU vIH 20 = @ Detent point 20 Detents
U wI{IETTld A-COM BlE ON XI& OFF, A-COM : ON or OFF
U w IHETIF B-COM Bld ON XI[& OFF #HEE . B-COM : Non provisions
OftEE Td=T/4+T/6 @ Phase difference Td=T/4+T/6
T
Td | Td | Td
A Signal ON
(A-COM)
OFF —
wE T [Tom
OFF
®1—T1 50%=+ 15% (18°+5.4°) @ Duty Ratio 50%+ 15% (18 £5.4°)
OUIREE 18°+3° @ Change-Over angle 18°+ 3°
[ =R 50,000 B 1L @ Rotational life 50,000 cycles
@ EE: LY 2~245mN-m 0O~+ 70T @ Rotational torque 2to245mN-m Oto+ 70C
(20 ~ 250gf - cm) (20 to 250gf - cm)
49.TmN-mIUF 0~-—20T 49.1mN - m Max. O to — 20T
(500gf - cm UF) (500gf - cm Max.)
@ ZDMDEERIF TPI6 U —XIC KD, @ Please refer to TP9 series for other specification items

it
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*%“J
gga
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TP9 Series

B9 &ET>d—4 9mm Size Encoders

Ll E SR [ElFE
Model Outline Drawing Circuit Diagram
TPOONOOE20 CIN g =
180158 FaiE @ £
Single unit, Singlel shaft l J <, pS o =
b 2 | 3 g%
7.1 AC|||B
2
3-¢1 0.8 A [IZB
T,,(,, 9.5 (s1)
L5 |
TPOONOOAE20 o) o
18158 Push-On SWit LT @ “q
Single unit, Singlel shaft il 52— B E
with Push- On SW w0 S S
b 2‘ Ul " oo -
992 ACI||B
2
6-01 0.8 ACB
: J { 95 (S2) (s1)
2.5_5
TPOB6D96E20 () (1) e
28 ) : @ £
Dual unit, Dua shaft L{ < B o =
. T W
112(113
12.2 A g B
G
m[ 9.5
5 5
RHOON74E20 (RD) —
18 13& Vertical ] N1 Hs
Single unit, Singlel shaft 5 bood b e
vertical ; L e
4] 78 g‘ Sk gz%
. 2
2-01.8 9.5
/7 3-61 ACB
© /j (1)
7
RHOON74AE20 &y 50 0oq
1813 Vertical Push-On SWit i N
Single unit, Singlel shaft vertical L{f . @ NE
with Push- On SW It =N
35102 2[ NEE 7exei Y
bl . 2
2-01.8 - 9.5 ACB
@D l (S2) (S1)
6 1 6
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TP7 & TP9 Series

FEX 1 vF A Variety of Switches

HESwitch Specifications

A FiHk TP7 YU—X TPO v U—X
Switch specification TP7 Series TP9 Series
AW FRAR [EI[: 7 Tyva - AR B[ e Tyva-#AVK |Tvva-Tyvyark
Switch type Rotary type Push-On type Rotary type Push-On type Push-Push type
Ay FOTESE - BRH EmEA EmER BREYS BRES BRI
Switch configuration S.PS.T S.PS.T S.PS.T S.PS.T S.PD.T
AL FER DC16V-3A DC12V-0.5A DC16V-3A DC12V-0.5A DC16V-3A
Switch rating
210 FIERIEA PO—T 50° max. 05+0.3mm 50° max. 05+0.3mm 1.5£0.5mm
Switch angle or stroke
A4y FEIME NVIXISEIES 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.) (Tkgf 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)

g - B5F - IR FIESEE  Standard Shaft/Bushing/Terminal Dimensions

BSingle shaft type B Dual shaft type
H type v H type Y|
. AN 5 B [ |
59 S ™ R R 1 N
- T — - w® 8 <& S L ——
I oo — =
| ) REE =y x
c o5 cos o5 o
5 Nt
& ($REEETAMEICE L &2 RAEETAEICE L
- Yo OB ERT 2 Yo OB ERT
b Shaft shown in full Ll ul Shaft shown in full
Ll CCW position L2 CCW position
SK type s ¥ SK type
TE - b
7 X ™ 2 e5 X
I =) : |
H— co.s i ':_ ! -
m1 NGRS S I3 REFET A A ICE
e WOX)EN) AEISE L¥l- 2B DE % R
BET3 L ml THEIIEEET D
= Slotting angle of shaft : L1 m2 Outer shaft shown in full
Ll not specified - CCW position
Inner shaft not specified
F type ?Uws F type g
N ‘ ’ @ m@, | !
. L/ W@ 32 BT ag “’[\ /
& | o
. o 3 L =
e e I Pl I | = ol o
T = L
E > H_ 05 / i cos cos !
7 Y, : | S v
% 3 v B3 REFEEAMICE L
& 3 #13 RESEH A ICE L - ) i
)=z | RN _ 0 . o ZBEONEERT
: L n W EROURETT Shaft shown in full
4 Shaft shown in full L a S_c_) Y
= CCW position CCW position
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