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TP7 and TP9 Series

World’s Smallest Potentiometers!

� Compact and lightweight design optimize customers’ space saving requirements
� Industry-proven durability and performance
� Shaft and bushing flexibility for custom design requirements

Features
� Compact 7mm Design

� Durability
Stainless shafts are available as an option.
Stainless shafts are 1.5 times stronger than
conventional brass and aluminum shafts.
Stainless shafts are ideal for hand-held, 
2-way radios which have a high drop risk.

� Variations of switches available
Rotary and momentary push types are
available as options. On-Off switch function
and Band Selector function can be combined
into one multi-function unit.

� Waterproof option meets IP67
Rubber O-ring installed between the shaft and
bushing to prevent water intrusion is available
as an option.

� High torque models

� Vertical and horizontal mounts

� Wide temperature range
Standard: -20 to +70°C
Optional: -30 to +70°C

O-ring Seal

Waterproof Option

Multi-function Switches

Vertical Mount Models

Compact 7mm and 9mm Models

RoHS
Compliant
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TOCOS
Major Applications For 
Volume, Encoders and Switches

POTENTIOMETERS

ENCODERS

CODED SWITCHES

1. For Volume + Power On-Off Switches:
TP76N00N, TP96N00N

2. For Volume + Squelch + Power On-Off Switches:
TP76D00N, TP96D00N

Rotary Switch

Momentary Push Switch

TP76D00N

TP70N00AE20

TP70TF5161

Circuit Diagram

Circuit Diagram

See page 4 for drawing.

See page 5 for drawing.

See page 6 for drawing.

1. For Random Frequency Adjustment:
TP70N00E20, TP90N00E20

2. For Random Frequency Adjustment + Frequency
Band Selector:
TP70N00AE20, TP90N00AE20

1. For Pro-use. Channel selector is preset to
assigned frequencies:

TP70TF5161 (Triple unit, Single shaft, 16 channels)
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Potentiometers
TP7 Series - 7mm TP9 Series - 9mm

Electrical

Environment

Mechanical

Switch Specifications

• Nominal total resistance 1, 2, 5, 10, 20, 50, 100, 200, 500(kΩ )
• Resistance tolerance �20%
• Resistance taper A • B • C
• End resistance 50Ω max.
• Power rating 0.05W
• Noise 100mV max.
• Insulation resistance 100MΩ min. at DC250V
• Dielectric strength 1 minute at AC300V
• Max. operating voltage DC10V, AC50V
• Derating curve

• Total rotational angle 300° (Mechanical )
• Rotational torque 2 to 24.5mN • m at +20°C

(20 to 250gf • cm)
49.1mN • m at -20°C
(500gf • cm max.)

• Shaft wobble and bend
Radial direction 0.5 x Shaft length/30mm max.
Thrust direction 0.5mm max.

• Detent position Center, 11, etc.
• Detent torque 2.9-29.4mN • m (30 to 300gf • cm)
• Shaft stopper strength

TP7 inner shaft of dual shaft 0.3N • m (3kgf • cm) min.
TP7 others 0.4N • m (4kgf • cm) min.
TP9 0.5N • m (5kgf • cm) min.

• Shaft push-pull strength 98.1 N (10kgf) min.
• Nut tightening strength 0.98N • m (10kgf • cm) min.

• Rotary switch, N S.P.S.T.: DC16V-3A; 50° max.
• Momentary push, A S.P.S.T.: DC12V-0.5A; 0.5mm Stroke
• Switch life 10,000 cycles without load
• Switch contact resistance Initial 50mΩ max.

After 10,000 cycles-200mΩ max.

• Soldering heat resistance 350�5°C at 3 sec.
• Operating temperature range -20 to +70°C
• Rotational life 15,000 cycles without load
• Shaft Seal After securing to a panel, there shall

(Optional O-ring seal be no leak between shaft and
between the bushing bushing at up to 9.8kPa (0.1kgf/cm2)
and shaft) 1 meter water by hydraulic

pressure for 30 minutes (IP67).

TP76N00N TP76D00N TP96N00N TP96D00N
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Encoders TOCOS
TP7 Series - 7mm TP9 Series - 9mm

Specifications

• Resolution 10 pulses
• Detent point 20 detents

A-common: ON or OFF
B-common: Non provisions

• Duty ratio 50%�5% (18°�5.4°)
• Step angle 18°�3°
• Rotational Life 50,000 cycles
• Rotational torque 2 to 24.5mN • m (0 to +70°C)

(20 to 250gf • cm)
49.1mN max. (0 to -20°C)
(500gf • cm max.)

Please refer to Page 4 for other specifications.

• Phase Difference Td=T/4�T/6

TP70N00E20 TP70N00AE20 TP90N00E20 TP90N00AE20

• Voltage rating DC 5V
• Current rating 1mA
• Max. operating current 2.5mA
• Chattering 10ms max. (15 r.p.m)
• Contact resistance TP7 10Ω max.

TP9 200Ω max.
• Output signal
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Coded Switches
TP7 Series - 7mm

Electrical Characteristics

Specification Conditions

• Contact resistance ON: 250Ω max.  OFF: 1MΩ min. Detent position
• Dielectric strength No dielectric strength AC300V at 1 minute

Between terminal - Case
Between terminal - Shaft

• Insulation resistance 100MΩ min. DC250V at 1 minute
Between terminal - Case
Between terminal - Shaft

Durability Characteristics

Specification Conditions

• Life (without load) 5,000 cycles (150,000 steps) Contact resistance (ON): 1k Ω max.
Contact resistance (OFF): 1MΩ min.

• Operating temperature range -20°C to +70°C
• Shaft Seal After securing to a panel, there shall 
(Optional O-ring seal between the be no leak between shaft and bushing at
bushing and shaft) up to 9.8kPa (0.1kgf/cm2) 1 meter water by 

hydraulic pressure for 30 minutes ( IP67).

Mechanical Characteristics

Specification Conditions

• Operating force 9.8-29.4mN • m(0 to +70°C)
(100-300gf • cm)
98.1mN • m max.(0 to -20°C)
(1000gf • cm)
With detent pressure

• Step angle 20�3° Rotational angle: 300�5°
• Terminal strength No damage to case and terminal fall-off. Static load of 4.9N (0.5kgf)

Bent terminals shall be acceptable shall be applied to the tip of the
No abnormality in electrical terminals for 15 secs. in
characteristics after testing to be seen vertical direction (1 time/terminal)

• Strength Shaft pull: 98.1N min. (10kgf min.) Static load
Shaft push: 98.1N min. (10kgf min.)
Nut tightening: 0.98N • m min.
(10kgf • cm min.)

• Soldering, heat-resistance There shall be no mechanical abnormality Soldering iron: Max. 3 sec
such as excessive play at 350�5°

• Shaft stopper strength 0.39N • m min. (4kgf • cm min.)
• Shaft wobble and bend Radial: 0.5x shaft length/30mm max.

Single shaft thrust: 0.5mm max.
2.5N (250gf) applied to tip of the shaft

TP70TF5161(S)  (S)=Sealed with O-ring between shaft and bushing
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TOCOS

TP7-M6

TP9-M7

∅3.5mm - F

SINGLE SHAFT

DUAL SHAFT

∅6mm - F

Dual shaft - F Dual shaft - S Dual shaft - SK

∅6mm - S ∅6mm - SK

∅3.5mm - S ∅4.75mm - F ∅4.75mm - S

TP9-M9TP9-M6
(For single shaft only)

TP7-M7

BUSHING OPTIONS

SHAFT DIAMETERS AND STYLES



TOCOSAMERICA, INC.
1177 East Tower Road, Schaumburg, IL 60173

Tel: 847-884-6664   Fax: 847-884-6665
E-mail: sales@tocos.com   www.tocos.com

Affiliated With

TP7 and TP9 Series Part Numbering System

Example: TP96G00N 20S B103 A104
M7-5mm  Shaft-6mm dia.

TP   9   6   G   00   N   20   S   B   103   A   104
POT #1 POT #2

1. Choose the potentiometers structure.
2. Select a combination, if none use 00.
3. Select switch type, if none leave blank.
4. Select shaft length, including the bushing.

Standards are 15 and 20mm.
5. Select shaft ending.
6. Select taper and ohmic value.
7. Determine bushing and shaft sizes.

(Other combinations are available)

Style
TP = Horizontal
RH = Vertical

Size
7 = 7mm
9 = 9mm

Type
6 = 300° Rotation
0 = Non-Element, Encoder or Switch

Structure
N = Single Unit, Single Shaft
G = Dual Unit, Single Shaft
D = Dual Unit, Dual Shaft
F = Triple Unit, Dual Shaft
Q = Quad Unit, Single Shaft
T = Triple Unit, Single Shaft

Combinations*
00 = No Combination
01 = Center Detent
17 = High Torque
97 = Sealed with Shaft O-ring
975 = Stainless Steel Shaft
*Hundreds of combinations are available. 

Contact Tocos for combination options.

Resistance Code
First and Second Digit = Value
Third Digit = Multiplier
Example: 103 = 10,000Ω

Resistance Taper
A = Audio (CW Log)
B = Linear
C = CCW Log

Shaft Ending
SK = Slotted and Knurled
S = Screw Driver Slot
F = Flatted

Shaft Length in mm
Including Bushing

Switch Type
Blank = No Switch
N = Rotary Switch
A = Momentary Push On
NA = Rotary + Momentary Push On
E20 = Rotary Encoder

ISO9000
ISO14000
Certified



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


