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A Series. .o A4

0.4VA Logic Level; Process Sealed
Straight, Right Angle, & Vertical PC
PCB Mount

B Series......o Al?2

Antistatic; Process Sealed

0.4VA Logic Level

Straight, Right Angle, & Vertical PC
PCB Mount

B Series llluminated......................... A20

Subminiature Fully llluminated; Process Sealed
0.4VA Logic Level

Straight, Right Angle, & Vertical PC

PCB Mount

D2 Series. ..o A24

0.4VA Logic Level
Straight, Right Angle, & Vertical PC
PCB Mount

G Series ..o A34

Ultra-Miniature; Process Sealed
0.4VA Logic Level

Straight, Right Angle, & Vertical PC
PCB Mount

G Series Wluminated . ... A38

Ultra-Miniature Fully Illuminated
0.4VA Logic Level

Straight, Right Angle, & Vertical PC
PCB Mount

G3T Series. ..o A47?

Ultra-Miniature; Process Sealed SMT
0.4VA Logic Level

Gull-wing Terminals

Upright & Right Angle Mount

M Series. ... A48

Bushing Mount

6A Power Level & 0.4VA Logic Level
Solder Lug, Quick Connect, Straight PC, & Wirewrap
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Toggles Contents

M Series. .. ...

Straight PC with Bracket
6A Power Level & 0.4VA Logic Level
PCB Mount

M Series ...

Right Angle & Vertical PC
6A Power Level & 0.4VA Logic Level
PCB Mount

M2 100 Series llluminated...........

6A Power Level & 0.4VA Logic Level
LED Tipped Toggle

Solder Lug, Quick Connect, & PC
Bushing, Flat Frame & Snap-in Mount

M2T Series ...

Process Sealed

6A Power Level & 0.4VA Logic Level

Straight, Right Angle, Vertical, & Extended PC
PCB Mount

P Series ...

Internationally Approved
10A Power Level

Solder Lug, Straight PC, & Quick Connect
Bushing Mount

S Sernes . .o

5A to 50A Low, Medium, & High Capacity
Solder Lug, Quick Connect, & Screw Lug
Bushing Mount

TL Series luminated ...................

6A Power Level or 0.4VA Logic Level
Translucent Toggle with Bright or Super Bright LED
Solder Lug; Bushing Mount

WT Series. ...

Environmentally Sealed
10A Power Level
Solder Lug, Screw Lug, & Wire Lead

Bushing Mount

------
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Series A

Process Sealed Subminiature Toggles

Ceneral Specitications

Electrical Capacity (Resistive Load)

Logic Level:

Other Ratings
Contact Resistance:
Insulation Resistance:
Dielectric Strength:

Mechanical Life:

Electrical Life:
Nominal Operating Force:

Contact Timing:
Angle of Throw:

Materials & Finishes
Toggle:
Case Housing:
Support Bracket:
Movable Contact:
Stationary Contacts:
Terminals:

Environmental Data

Operating Temperature Range:
Humidity:
Vibration:

Shock:
PCB Processing
Soldering:

Cleaning:

Standards & Certifications

0.4VA maximum @ 28V AC/DC maximum
(Applicable Range 0.1mA ~ 0.1A @ 20mV ~ 28V)
Note: Find additional explanation of operating range in Supplement section.

50 milliohms maximum

500 megohms minimum @ 500V DC

500V AC minimum between contacts for 1 minute minimum;

500V AC minimum between contacts & case for 1 minute minimum
100,000 operations minimum for On-None-On & On-Off-On
50,000 operations minimum for other circuits

50,000 operations minimum

1.47N (momentary); 1.18N (maintained) for .394” (10.0mm) toggles
2.73N (momentary); 1.84N (maintained) for all other toggles
Nonshorting (break-before-make)

26°

Glass fiber reinforced polyamide for antistatic; nickel plated brass for all others
Glass fiber reinforced polyamide

Tin plated phosphor bronze

Phosphor bronze with gold plating

Brass with gold plating

Brass with gold plating

-30°C through +85°C (-22°F through +185°F)

90 ~ 95% humidity for 240 hours @ 40°C (104°F)

10 ~ 55Hz with peak-to-peak amplitude of 1.5mm traversing the frequency range

& returning in 1 minute; 3 right angled directions for 2 hours

50G (490m/s?) acceleration (tested in 6 right angled directions, with 5 shocks in each direction)

Wave Soldering Recommended. See Profile A in Supplement section.
Manual Soldering: See Profile B in Supplement section.
Automated cleaning. See Cleaning Specifications in Supplement section.

The A Series toggles have not been tested for UL recognition or CSA certification.
These switches are designed for use in a low-voltage, low-current, logic-level circuit.
When used as intended in a logic-level circuit, the results do not produce hazardous energy.

A4
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Process Sealed Subminiature Toggles

Series A

Distinctive Characteristics

Subminiature size saves space on PC boards.
Specifically developed for logic-level applications.

Totally sealed body construction prevents contact contamination
and allows time- and money-saving automated soldering and
cleaning.

Award-winning STC contact mechanism with
benefits unavailable in conventional mechanisms:
smoother, positive defent actuation, increased
contact stability and unparalleled logic-level
reliability. (Additional STC details in Terms &
Acronyms; see Supplement contents.)

Molded-in, epoxy sealed or ultrasonically
welded terminals lock out flux, solvents,
and other contaminants.

.100” x .100” (2.54mm x 2.54mm) terminal
spacing conforms to standard PC board grid
spacing.

Toggle option in antistatic material available for
dissipating electrostatic discharges.

Matching indicators available.

Actual Size
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Process Sealed Subminiature Toggles

>

>

TYPICAL SWITCH ORDERING EXAMPLE

2

J \

Poles Toggles Optional Caps
1 SPST A | .394” (10.0mm) Bat G | .394" (10.0mm) Bat Lever Cap
| SPDT J | .248” (6.3mm) Bat J | .248" (6.3mm) Bat Lever Cap
2 IgggTT )2 | 248" (6.3mm) Antistatic Bat
- E | .394” (10.0mm) Flatted Paddles
H | .248" (6.3mm) Flatted Short Paddle for K Toggle
K | Snap Top for A or B Paddle B | Long Paddle for K Toggle
Circuits ,7
1 | OFF | NONE | ON PC Terminals Cap Paddle
2 | ON | NONE | ON Straight Colors Colors
3 | ON | OFF | ON Straight with Bracket A Black A
5 ON | NONE | (ON) B1 Strc:ight with Inline Bracket B White B
R | (ON) | NONE | ON (Singfle Pole only) C Red C
8 | (ON) | OFF | (ON) H Right Anglle with Bracket - Yellow E
9 | ON OFF | (ON) \" Vertical with Bracket - Green F
S | (ON) | OFF ON Vi Vgrﬁccd with Inline Bracket - Blue G
4 | ON ON ON (Single Pole only) i Gray H
*6 | (ON)| ON | (ON)
*7 | ON ON | (ON)
() =Momentary
*3-ON circuits
DESCRIPTION FOR TYPICAL ORDERING EXAMPLE
Al12)V
.248" (6.3mm) Long
Bat Toggle
Vertical PC Terminals
SPDT
ON-NONE-ON Circuit
NI<KI<

A6

www.nkk.com



Process Sealed Subminiature Toggles

Series A

POLES & CIRCUITS

Toggle Position
() =Momentary Connected Terminals Throw & Schematics
Up Center Down Up Center Down .
Note:  Terminal numbers are
Pole | Model ? | ‘ M el not actually on the switch.
sP | AN OFF | NONE | ON OPEN | OPEN 3-1 SPST ] ./\:'CNJE*N“E?;%N
Al12 ON NONE ON
Al13 ON OFF ON
Al15 ON NONE (ON) 2 (com)
SP AIR (ON) NONE ON 2-3 OPEN 2-1 SPDT /
A18 | (ON) | OFF | (ON) 3/ e
A19 ON OFF (ON)
Als | (ON) | OFF | ON
A22 ON NONE ON
A23 ON OFF ON
A25 ON | NONE | (ON) 2 com s
DP A2R (ON) NONE ON 2-3 5-6 OPEN | 2-1 54 DPDT / ------ /
A28 (ON) OFF (ON) 3 el 6 e4
A29 ON OFF | (ON)
A2S (ON) OFF ON
For 3 Throw (3-on)
Connected Terminals & Schematics External Connection
Pole | Model Up Center Down The SP3T model uil
i
A24 ON ON ON a jouble ;‘oc;eeba‘;;.lzes
P | A26 (ON) ON (ON)
A27 ON ON (ON) -y el
External External Oﬁﬁteegr;gln External D o4
gz:?ecn?% ;Zz()ig)nectlc’)n/S ZC“m 1 7 connections ((i:r?)mmon 12 5
must be made T
. . . ° . during F|e|c| L
1(out) 3 4(out) 6 (out) 1(out) 3 4(out) 6 (out) 1(out) 3 4(out) 6 (out) . . (out)
installation.
2-3 5-6 2-3 5-4 2-1 5-4
TOGGLES

Standard Material & Finish: Brass with Bright Nickel

Material & Finish for J2: Matte finish black glass fiber reinforced polyamide

Al 3947 (10.0mm) Bat I | 248" (6.3mm] Bat J2 | 248" (6.3mm Antistatic Bat
- 26°~
\ ~ | _2.61Dia 26% Dissipating 20Kv ESD: Straight PC «26%
Ti\ ‘ // 102 7\ ‘/ //\(]ZO%] bio |SS|pG Ing \'4 rGIg 7\ ‘/ //L(ozgg bia
'.]3%2) ) {S;Sgl N ' Dissipating 10Kv ESD: Straight PC [gg || ‘
R - with Bracket, Right Angle, & Vertical ™
- .394” (10.0mm) Flatted H .248" (6.3mm) Flatted K Snap Top for Paddles
26° 12.7)
7\ ‘///“(])6% =1 7106 260 261 ”
: o L -2 . 25
[1J.01 ! .—\ 111~ 5% | "0z J \///“%fs' ‘ 098
394 63 ! 5.0 g
o 8 -197£
}
NIKIK
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Series A

Process Sealed Subminiature Toggles

PC TERMINALS

Use of a support bracket is recommended to increase PCB mounting strength and stability.

P B Bl Straight with Inline Bracket
Straight Straight with Bracket Single Pole only
~(10.16)
~ 400 \‘ \ﬂoolg)
R Goa—1 | 1 “\(%ggl Typ
i %™ o0 N 0.6l bia Typ
508 Typ_A | | - oae || 4|0
200 | “;\qg.zsi Dia Typ 2 f \i'((%] Typ
AN AN -
Mg /Ws‘ < /‘I]i%ls»‘.
0.8) 4 0 B
o | SN~ Je
|
<19.0 69” <00 e
354 7 N,.346 354 (7N, .346
H Right Angle V Vi Vertical with Inline Bracket
with Bracket Vertical with Bracket Single Pole only
/l52'88] (0.6) Dia Typ
[2] 053, T [% 35” Tp 024 - ((())2.31 Dia Typ
. . (0.6) Dia Ty
’\\\;\\f oza o "®
N
500 03|
N
012 (0$
028
05|

0207
88 (9}
3464 7 N, 354
AT4003

.394” (10.0mm) Bat Lever Cap

(9.0 8.8
354 N 346

CAPS & PADDLES

J AT4064

.248"” (6.3mm) Bat Lever Cap

260
\ ‘/ / /\\F%g] Dia
Material: PVC no noh) Material: PVC do |
: 394 .
Colors Available: R Ay Colors Available: 26
A B,C A, B, C
A AT467 B AT468
Short Paddle Long Paddle
a6 ”‘ ‘“%]
260 181
HE7ST e Wi
Material: Polyamide not.s» \ | ol Material: Polyamide 555
. 406 370 C
Colors Available: 1 - Colors Available: l
A B, CEFG,H A B CEFG,H
Color Codes:
A Black B White c Red E Yellow F Green G Blue H Gray
NI<KILK
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Process Sealed Subminiature Toggles

Series A

TYPICAL SWITCH DIMENSIONS

Single Pole Straight PC
2.6) Dia 0.6) Dia Typ
102 {.024 ‘ Lt
= 7 3 ;039
= g a2
26 o= 254 Typ
%/ N = ? 100
L “\10 8) Dia Typ
. (4.5)L 05|l | Li2.54Typ
1777020 100
_000__|_031__| |3
394 516 122
A11 models do not have Terminal 2 A12AP
Double Pole Straight PC
(50 2.6) Dia 0.6) Dia Typ
197 (0.4 Typ 102 ] 024
| {06 l L .15.08)
s e - > —== Tl 77200
6o [ .M. 060 T == Ty oriee Jg.gag RN
236 - i . B
; 5 v L ?s‘ ol 9\? tsap
| .
Slot (0.4) (3.5)_| ‘ (0.8)_| (2.54) Typ (0.8) Dia Typ
=016 138 031 100 031
.92 | 0.0 (30___| |_3) | |508
3627 394 516 122 200
A22AP
Single Pole Straight PC ¢ Bracket
150 2.6) Dia 40 31 Tp. (0.6) Dia Typ . 00
197‘ 102 1 024 ‘ 039 1.0
! ~ olbt 117039
(= o —=—" iy ao]
6”7\ - ] 10.16) 20 4 (2.54) Typ 20
b= e = _4?o SS[ Hoo0 B 11120%41 o
i -orec 10,81 Dia Typ % (0.8)DiaTyp
(4.5)‘ (0.5) (2.54) Typ 031
7770207 | 00 - J2-54l
100
L 000 [ m31__| |3 ¢
394 516 122
B Terminals B1 Terminals A12AB
Double Pole Straight PC © Bracket
(2.6) Dia (O 3] Typ. (O 6] Dia Typ (5.08)
102 ] 1 " r 500
Ny 77 7? 1 '
T _—L —o4 S
s ) "Ll tesane
\ - 400 L 0
— S b Il
,,L7 oo
_0.4) 3.5 | 08| |Li254Typ \_(0.8)Dia yp
016 138 031 100 031
L (9.5 ] _000_|. 03n__| |31
374 394 516 122

A22AB
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Series A

Process Sealed Subminiature Toggles

Right Angle PC Single Pole
f\
2° ==
[
(2.6) Dia (0.8)
Slot
\ 2 03 ‘12 54) Typ
(5.0) * _hile s
197 T ° b T . 08]
T om0
\ |
03)Typ_ | 0.7) 10 8) Dia Typ
o H 028 031
(5.08)_1 | - (O 6] Dia Typ
| 08| _100)__|14.5)_ ~ 12 541 T
386 394 77
A12AH
Right Angle PC Double Pole
6.0 2.6) Dia 0.8)
~| 23 [ _0.4) 102 Slot 031 2.54) T
N - [Gsgwe
f f * ;(2.54)
(5.0 _ ' ) _Jod bs ¥ 00
197 = T 5.2) OO
YOl - LCL S 205 4 R Fi5.08)
I X U I | R 5 200
T 38T T t ‘ T
0.3)Typ_' i 10.7)*‘ L L L(2.54) (3.1) (0.8) Dia Typ
012 ‘ 028 100 | 122 031
(5.08) N (5.08) 0.5) (o 6] Dia Typ
200 200 020
‘ 9.8)__| __00_|. " n6.4) N (2 54) Tp
386 394 6a6
A22AH
Vertical PC Single Pole
- (2.6) Dia (0.8 )
97[" (0.4) 102 031 039 - (10
{016 (2.54) Typ 039
Fa— 24l 1100 ot (2.54)Typ
26° 7 i E 25l £00
3l 1]
\ 5.3) B DY
L 208 4 ‘ t o (5.08
T 0.8) Dia Typ 200
— - .031 N ¥
0.7 Typ T 105 @54 N0.8) Dla Typ
8 | L 020 ~100 ¢ oa
no- ey ¢
| [2 54] Typ
._(10.0]__|(4.5]|__(14.46)
394 77 569
A12AV V Terminals V1 Terminals
Vertical PC Double Pole
5.0 (2.6) Dia (0.8)
397[ 0417 102 031 . 1508
* | f.oe ! ; ‘ ‘ 200
A — —ot—oL _(2.54)Typ
6.0 N 220 = i A0 Z no2 % 0p 1100
236 \ (5.3) s s 402 IO '
: = - 4 .2?8 f | ‘ ‘ t(5.08)
[ 200
slot— Tl ! AN —o—o——=
| { UOZS] { \[0 8) D|aTyp
0.3)T 1.0 3.
(mz) P 039 122 _
(5.08) ' _ |._(2.54) Typ ._(0.6) Dia Typ
200 100 024
Lw.su . 000l |, (18.95) _(5.08)
374 394 746 200

A22AV

A10
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Process Sealed Subminiature Antistatic Toggles

* Ceneral Specifications

Electrical Capacity (Resistive Load)

Logic Level:

Other Ratings
Contact Resistance:
Insulation Resistance:
Dielectric Strength:
Mechanical Life:

Electrical Life:
Nominal Operating Force:

Contact Timing:
Angle of Throw:

Materials & Finishes
Toggle:
Bushing:
Gasket:
Case Housing:
Support Bracket:
Movable Contact:
Stationary Contacts:
Terminals:

Environmental Data
Operating Temperature Range:
Humidity:

Vibration:

Shock:

Installation
Mounting Torque:

PCB Processing
Soldering:

Cleaning:

Standards & Certifications

Flammability Standards:

0.4VA maximum @ 28V AC/DC maximum
(Applicable Range 0.1mA ~ 0.1A @ 20mV ~ 28V)

Note: Find additional explanation of operating range in Supplement section.

50 milliohms maximum

500 megohms minimum @ 500V DC

500V AC minimum for 1 minute minimum

100,000 operations minimum for On-None-On & On-Off-On

50,000 operations minimum for other circuits

50,000 operations minimum for locking lever models

50,000 operations minimum

Toggles A, A1, E & K with Long Paddle: 1.47N (momentary); 1.18N (maintained)
Toggles J & H & K with Short Paddle: 2.72N (momentary); 1.84N (maintained)
Toggle L: 0.59N

Nonshorting (break-before-make)

26°

Nickel plated brass

Carbon blended polyamide; nickel plated zinc alloy for locking levers & threaded bushing
Nitrile butadiene rubber

Glass fiber reinforced polyamide

Tin plated phosphor bronze

Phosphor bronze with gold plating

Copper alloy with gold plating

Copper alloy with gold plating

-30°C through +85°C (-22°F through +185°F)

90 ~ 95% humidity for 96 hours @ 40°C (104°F)

10 ~ 55Hz with peak-to-peak amplitude of 1.5mm traversing the frequency range & returning
in 1 minute; 3 right angled directions for 2 hours

50G (490m/s?) acceleration (tested in 6 right angled directions, with 5 shocks in each direction)

.30 ~ .45Nm (2.65 ~ 3.98 |bein) for AT actuator with threaded bushing only

Wave Soldering Recommended: See Profile A in Supplement section.
Manual Soldering: See Profile A in Supplement section.
Automated cleaning. See Cleaning specifications in Supplement section.

UL94V-0 available

The B Series toggles have not been fested for UL recognition or CSA certification.

These switches are designed for use in a low-voltage, low-current, logic-level circuit.

When used as intended in a logic-level circuit, the results do not produce hazardous energy.

Al12

NI<I<
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Process Sealed Subminiature Antistatic Toggles Series B

Distinctive Characteristics

Subminiature size saves space on PC boards.
Specifically developed for logic-level applications.

Antistatic superstructure, consisting of the carbon impregnated
bushing and the support bracket, prevents static discharge

to the contacts. Static electricity from an operator’s touch
travels from actuator through the bushing and bracket to

the PC board.

Locking lever mechanism offered as a toggle option.

Optional threaded, émm diameter bushing for
panel seal mounting meets IP65 of IEC60529
specifications (similar to NEMA 4 and 13).

Totally sealed body construction prevents
contact contamination and allows time-
and money-saving soldering and cleaning.
Epoxy sealed terminals lock out flux and
other contaminants.

Award-winning STC contact mechanism with

benefits unavailable in conventional mechanisms:
smoother, positive detent actuation, increased contact
stability and unparalleled logic-level reliability. (Additional
STC details in Terms & Acronyms; see Supplement section.)

.100” x .100” (2.54mm x 2.54mm) terminal spacing
conforms to standard PC board grid spacing.

Actual Size

>

Toggles
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Series B

Process Sealed Subminiature Antistatic Toggles

TYPICAL SWITCH ORDERING EXAMPLE

2

A Bl —

]

Poles Toggles Optional Caps
1 SPDT A | .394” (10.0mm) Bat G | .394" (10.0mm) Bat Lever Cap
2 DPDT .315” (8.0mm) Bat with J | .248" (6.3mm) Bat Lever Cap
A1 | Panel Seal Threaded Bushing
(Straight PC only)
J | .248" (6.3mm) Bat
E | .394” (10.0mm) Flatted
H | .248” (6.3mm) Flatted
L Locking Lever
(with Circuits 2 & 3 only)
Circuits PC Terminals Cap Paddle
ON | NONE | ON P | Staight Colors Colors
ON | OFF ON *B | Straight with Bracket A Black A
ON | NONE | (ON) *H | Right Angle with Bracket B White B
*R | (ON) | NONE | ON *V | Vertical with Bracket c Red c
8 | (ON)| OFF | (ON) * Bracketed models are ESD protected - Yellow E
9 | ON | OFF | (ON) - Green F
*S | (ON) | OFF ON - Blue G
() =Momentary - Gray H
* Reverse circuits R & S
available with right angle
& vertical only
DESCRIPTION FOR TYPICAL ORDERING EXAMPLE
B12AB
.394” (10.0mm)
Bat Toggle
Straight PC Terminals
with Bracket
NI<I<K
Al4 www.nkk.com SWITCHES



Process Sealed Subminiature Antistatic Toggles

Series B

POLES & CIRCUITS
Toggle Position
() =Momentary Connected Terminals Throw & Schematics
Up Center Down Up Center Down
Pole | Model Note:  Terminal numbers are
* p— . \. . not actually on the switch.
Slot—" B Slot—" d
B12 ON NONE ON
B13 ON OFF ON
B15 ON NONE (ON) 2 (com
SP B1R (ON) NONE ON 2-3 OPEN 2-1 SPDT /
B18 (ON) OFF (ON) 3 o
B19 ON OFF (ON)
B1S (ON) OFF ON
B22 ON NONE ON
B23 ON OFF ON
B25 ON | NONE | (ON) ) com s
DP B2R (ON) NONE ON 2-3 5-6 | OPEN | 2-1 5-4 DPDT / ————— /
B28 (ON) OFF (ON) 3 1 & o4
B29 ON OFF (ON)
B2S (ON) OFF ON
TOGGLES
Standard Material & Finish: Brass with Bright Nickel
A .394” (10.0mm) Al .315” (8.0mm) Bat with J .248" (6.3mm)
Bat Panel Seal Threaded Bushing Bat
\“260‘ —26°—~
/[ ~—2.6) Dia - a < 26°~
T /// 102 —\ ///\HQO%ID . \ ‘///\(2.6] Dia
moo || 8ol LE. 102
394 S5 6.3) "\
| ) 248
i —
E| -394 (10.0mm) H L
Flatted .248" (6.3mm) Flatted Locking Lever
Y%"\/
260
s - "l o e |
0o\ | o) e e
394\ ©3
*% 208
;
NIKI<
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Series B Process Sealed Subminiature Antistatic Toggles

PC TERMINALS

Use of a support bracket is recommended to increase PCB mounting strength and stability.

Straight Straight with Bracket
~10.16)
2.54) Typ. 15.08)_ " 2.54)T
0 \‘ ~ (0.6)DiaTyp ['523?31/ ‘ *‘\\'-]OO] "
~ p - 1| =(0.6) Dia Typ
(5.08)_| ‘,“‘/»024 200 | !\ |
200 1 A I
1 Q.,
t[&]]Typ ‘
122
Right Angle with Bracket Vertical with Bracket
/l2,54]Typ
300, 7
S (0.6) Dia Typ
s o

OPTIONAL CAPS

AT4003 J AT4064
.394” (10.0mm) Bat Lever Cap .248" (6.3mm) Bat Lever Cap

~26°
™| /~_(3.0) Di
Material: PVC Material: PVC 17\ // 7/ g
Colors Available: Colors Available: R 631
A B, C A, B,C — <
Color Codes:
A Black i White c Red £ Yellow F Green G Blue H Gray

www.nkk.com SWITCHES



Process Sealed Subminiature Antistatic Toggles

Series B

TYPICAL SWITCH DIMENSIONS

>

Toggles

Single Pole Straight PC
6.0) Dia_, - 2.6) Dia 0.6) Dia Typ |
236 [ 102 024
| — \ g%
A ]
_ _ ! x _ _(8.8)
_. 346 1(2.54) Typ
i — o \ 100
of | [0 8) Dia Typ
Slo 1.0
. | 039
.16.8)_ L 00| mu__| |11
268 394 516 122
B12AP
Double Pole Straight PC
(6.0) Dia (2.6) Dia (0. 6] Dia Typ
236 “ [‘ 102 [ (5.08)
‘ ‘ ‘ — Rl ; Tl 00
of T Ty 8.8) D5 12 4
_ - 26 L3 ~
@ | - 346 I
b7 — 4 N Uz 541 Tp
Slot (3.5) ‘ 08) (2.54) Typ \ 08 o, -
1387 T 031 1100 [ 1 ia Typ by
(8.8) 0o | my_ | [Le) _(5.08)
=~ 326 394 516 122 200
B22AP
Single Pole Straight PC * Bracket
(6.0) Dia__, - (2.6) Dia (0.4 Typ_ _(0.6) Dia Typ N «(o 6) Typ - 10
236 102 016 1 {024 H ‘ 039
|
Ny T |7 j====:=] —0
= % noT]e) I el O T saTyp
- ZT 400 i | 3 2o 00
— 1 ey o
=T 0795 (0.8) Dia Typ
slot 031
(6.0, 27 | | 08 | [2.541 Tvp _0.0 2.5
236 1067 031 039 | 25
. (8.0) . 000 . 3| (3 n L esa ¢
315 394 516 122 ¢~"500
B12AB
Double Pole Straight PC * Bracket
(6.0) Dia__, (2 6] Dia (0.4 Typ_ (0.6 Dia Typ
236 / .016 1 {.024 (5 08]
T~ Ty 7‘ ‘
— C_v 7 o6l 7 o
400 2 T, L2541Typ
—O 9 100
- T
Slot -
6.0
‘.[236L (_21'&;” wp \(o.a] Dia Typ
. 88 L100)_|.__030__| |31 03
346 394 516 122
B22AB
Single Pole Right Angle PC
. | (%O(;l Dia [?;2 — N (2 54) Tp
(6.01Dia_[Z=\[ 02l 51 1 _ -73 - gflzi C‘)s i
T N - e
T so| o T | e 2
r [%1:2 - tmzl LD to 61 Dia Typ \l8'381' Dia Typ
10.6) Typ__|| R L . |.(508 ,‘ ‘ Kk 2. 54) Typ )
024 106 200 100
(508 |. L (00|, 139 | «[8.8)»‘
200 394 546 346
B12AH
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Series B

Process Sealed Subminiature Antistatic Toggles

TYPICAL SWITCH DIMENSIONS

Right Angle PC Double Pole
. ‘ 2.6) Dia _ I . _258Typ
6.0 Dia |2\ [ 1023 _ § _ _188) '](l)g 54)
236 = B @4 346 N
T — / U F122 173 i DA
—otoro 1
‘ | H Slot ——t | t(5.08)
ogwe Ll | 04 . 25 Ug.zs(; o —o——g— 200
(5.08)L‘ L 27 . ‘Rlszggl ' - 08)DiaTyp 0.8) Dia Typ
200 . 031
‘«18.8)% 00 | (64 ‘ N 12 541 Tp
346 394 T 6de
B22AH
Vertical PC Single Pole
l601Dia_, 126/Dia
. 0.0
| TI[039 (254 Typ
B 2 1100
_ ' _ 8.8) 20
o @4 6 (IR
039 4 173 | o508
Slot ' 7(‘)7 200
106)yp t ho 5 hsn Jll 1061 0iaTp i‘ggﬁ‘ Dia Typ
024 3
W5 [254)Typ ‘ [0 ol 258
1100 *‘ 039 & 00
¢
B12AV
Vertical PC Double Pole
60/Dia_, 2.6) Dia
236 ‘ | ‘ 102 ‘ ,‘ “(52'83)
& s
_ _ _ _(8.8) ,gs gz 100
P S |
: ' T T ¥ 5.08)
200
s T e
(0 6] Typ_! | ! | \{0.8) Dia Typ
15.08)L L lO él Dia Typ 31
200
88 15 08]
346
B22AV
Locking Lever ® Straight PC ¢ Bracket Single Pole
60l _ (4.5)Dia_(5.1) Dia (0.41Typ_ (0.6 Dia Typ 04T 1.0
‘,z?e‘ 177 /201 016 1 {.024 TH* » " .034
—_— | — = — ¥
—=|===.*: f T ik
_ _ n i 1 10.6) _ (8.8) Lol t25aTp
\ = 400 346 S o0
= - | B
| 58] J— —9r0s (0.8) Dia T,
Slot [ L 228 { “oz P
M5 |55 (08) (2.54Typ 0.0 2.54)
4537 7| 217 031 100 039 ~1 700
8.0 L2805 . (3.) |l 254 ¢
315 610 122 G300
B12LB
Locking Lever ® Straight PC ¢ Bracket Double Pole
(6.0) Dia (4.5) Dia _(5.1) Dia (0.4) Typ_ (0.6) Dia Typ 08}
236 - 77 [ 201 016 1 {024 *‘ ‘ 00
=-|—7 —o—+|-o1*
%:*: ! * RARRITL
v+ (10.16) | i, L yp
- = C 400 - ‘?f’ :gf, ?i 100
— af _ | o4
Slot 228 ‘\[ ‘ 8) Dia Typ
|5.681|_| s _iss | 08|l |lesa _10.6)Typ 031
224 217 031 700 024
(8.85) [12 5> 055 _(3.) _ (5.08)
348 610 122 200
A18 www.nkk.com SwiITCHES



Process Sealed Subminiature Antistatic Toggles

Series B

TYPICAL SWITCH DIMENSIONS

Panel Seal ¢ Single Pole

Threaded Bushing ® Straight PC

e
[2.6) Dia M6 PO.75 (0. 6) Dia Typ o
—— J ‘01 T U039
T,v (8.8) ‘ -
] ,, - T:i T 346 iﬁ Lesap i&.-' )
‘ { tro ' “‘\lo 8] DI(] Typ
Slot (5. 5)‘ ©.8) ‘ 254Typ 0.0l m
2177031 =039
GO 050 | @]
315 594 " ¢ .
B12A1P
Panel Seal ¢ Double Pole Threaded Bushing ® Straight PC
(0.6) Dia Typ
| {.024 \ . .1508)
7R a .t = 1 Tl 177200
O —— R .
o= I o el o ’9<9 tizsamp
Slot ‘(4 8)‘ [5.5)‘ (0.8)_| 254)Typ | L(254Tp (0. 8] D|0Typ
169 277 031 100
_88)_ B0 | 05 | | 1
346 315594 ~ 122 o
B22A1P
AT513M AT063
Metric Hex Nut Gasket
| [M6PO75 ‘ ; |
T B _162) 8:6) 7@.‘0)
_ 80l 244 339 236
315 S e
Material: et Material: ! 0 L
. . 4.9) 197
Brass, Nitrile butadiene 193
Nickel plated i rubber -5

o —
0| lns
354

.059

BIK)
.051

Maximum Panel Thickness
with Standard Hardware:
.087" (2.2mm)

www.nkk.com
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Series B

Subminiature Fully llluminated Toggles

Ceneral Specitications

Electrical Capacity (Resistive Load)

Logic Level:

Other Ratings

Contact Resistance:
Insulation Resistance:
Dielectric Strength:
Mechanical Life:

Electrical Life:

Nominal Operating Force:
Contact Timing:

Angle of Throw:

Materials & Finishes

Actuator:

Bushing Housing:
Case Housing:
Support Bracket:
Movable Contact:
Stationary Contacts:
Terminals:

Environmental Data

Operating Temperature Range:
Humidity:
Vibration:

Shock:

PCB Processing

Soldering:

Cleaning:

Standards & Certifications

0.4VA maximum @ 28V AC/DC maximum
(Applicable Range 0.1mA ~ 0.1A @ 20mV ~ 28V)
Note: Find additional explanation of operating range in Supplement section.

50 milliohms maximum

500 megohms minimum @ 500V DC
500V AC minimum for 1 minute minimum
100,000 operations minimum

50,000 operations minimum

1.18N

Nonshorting (break-before-make)

26°

Polyamide

Polyamide

Glass fiber reinforced polyamide
Phosphor bronze with tin plating
Phosphor bronze with gold plating
Brass with tin plating

Brass with gold plating

-25°C through +55°C (-13°F through +131°F)

90 ~ 95% humidity for 240 hours @ 40°C (104°F)

10 ~ 55Hz with peak-to-peak amplitude of 1.5mm traversing the frequency range

& returning in 5 minutes; 3 right angled directions for 2 hours

50G (490m/s?) acceleration (tested in 3 right angled directions, with 5 shocks in each direction)

Wave Soldering recommended. See Profile A in Supplement section.

Manual Soldering: See Profile A in Supplement section.

Automated alcohol based cleaning recommended, 5 minutes maximum. Do not use high-purity
alcohol (50% alcohol or more) or organic solvent. High alcohol solution can damage clear plastic.
See Cleaning specifications in Supplement section.

The B Series illuminated toggles have not been tested for UL recognition or CSA certification.
These switches are designed for use in a low-voltage, low-current, logic-level circuit.
When used as intended in a logic-level circuit, the results do not produce hazardous energy.

A20
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Subminiature Fully llluminated Toggles

Series B

Distinctive Characteristics

LED provides maximum illumination to bushing and actuator,
indicating actuator status in highly visible green, red, or
amber for single color or red/green for bicolor.

(Patent pending.)

Totally sealed body construction prevents contact
contamination and allows time- and money-saving
automated soldering and cleaning. Molded-in,
epoxy sealed terminals lock out flux and other
contaminants.

Award-winning STC contact mechanism with
benefits unavailable in conventional mechanisms:
smoother, positive detent actuation, increased
contact stability, and unparalleled logic-level
reliability. (Additional STC details in Terms &
Acronyms; see Supplement section.)

.100” x .100” (2.54mm x 2.54mm) terminal
spacing conforms to standard PC board grid
spacing.

Actual Size

SWITCHES www.nkk.com
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Series B

Subminiature Fully llluminated Toggles

TYPICAL SWITCH ORDERING EXAMPLE

2

J J P C

Poles Circuits Actuator PC Terminals LEDs
1 | spor 2 | ON | NONE| ON J | Clear P | Staight Single Color
Combines with single color Right Angle C Red
or bicolor LEDs \' Vertical D | Amber
3| oN [ OFF | ON F | Green
Combines with _ _
bicolor LED only X ON-NONE-ON only
Bushing Bicolor
J Clear CF | Red/Green
ON-NONE-ON
& ON-OFF-ON
DESCRIPTION FOR TYPICAL ORDERING EXAMPLE
B12JJPC
Clear Toggle & Bushing
with Red LED
— SPDT
ON-NONE-ON Circuit
Straight
PC Terminals
POLE & CIRCUITS
Toggle Position Connected Terminals Throw & Schematics
Pol Up | Center | Down Up | Center | Down Note: Terminal numbers are not actually on
Tho © | Model the switch. LED circuit is isolated and
row |§/- ol | il b- ol | -l requires an external power source.
Slot ot
Ve
opr | B12 | ON |NONE| ON | 23 |NONE| 21 / 2em o o o (s]o_[%::g RG"
B13 ON OFF ON 2-3 OPEN 2-1 3 ol
Single Color Bicolor
ACTUATOR & BUSHING
2°
J Clear Toggle Y /- 119} ia ] Clear Bushing
A22 www.nkk.com Du ‘II'SHIE<S



Subminiature Fully llluminated Toggles

Series B

LEDs are an integral part
of the switch and not
available separately. The
electrical specifications
shown are determined at
a basic temperature of
25°C. If the source volt-
age exceeds the rated
voltage, a ballast resistor
is required.

The resistor value can be
calculated by using the
formula in the Supplement
section.

LED COLORS & SPECIFICATIONS

Single Color Bicolor
C D F CF

Colors Red Amber Green Red/Green
Forward Peak Current lew | 30mA | 30mA 20mA 30mA/20mA
Typical Forward Current I 20mA | 20mA 10mA 20mA/10mA
Forward Vo|toge \A 1.9v 1.9V 3.4V 1.9V/3.4V
Reverse Peak Voltage Vem| 58V 5V 5V 5V/5V
Current Reduction Rate Above 25°C Al 0.43mA/°C 0.28mA/°C | 0.43mA/°C/0.28mA/°C
Ambient Temperature Range —25°C ~ +55°C

PC TERMINALS

Straight Right Angle with Bracket Vertical with Bracket
Straight PC
60IDia, . 1.9) Dia (0.6) Dia Typ o .[508
236 ‘ 075 024 200
| | {[2.54] Typ
—= Pt T B ER VI 1)
1o s T O B
T -' £ - 63 6ol '3?6 ,cl,ﬁi :i*
i \ 0.8 Dia T
Slot 3.5 L 08, Lz.sm Typ oz P
138 031 100
L 188 L1631 03| @) _|is.08]
346 2887 516 122 200
Terminal 4 is a support pin on single color models. B12JJPC
Right Angle PC
]\
26° ==
v =
| | |
¥ (254 yp_, .
(6.0) Dia o _ . M e 700 (2.54)
236 —— 122 - T 346 lidals § 100
T (1.9)ia I LB 44548 i
075 Slot ] ¥ 15.08)
T .200
06 wp || o4l s Loy 7
.024 .016 .100 .020 \(0,81 Dia Typ
27 | _.1508)_ | [|-_(0.6) Dia Typ 031
106 200 024
6.3 6.42) (254 Typ
248 646 100
Terminal 4 is a support pin on single color models. B13JJHCF
(19 Dia Vertical PC
/ 075
| |
o = : T
6.0) Dia _ ) 260 F == | EN 3.1 I+ Sl - 188 .
236 ) —- 336 ol [2.54)Typ
; > L =ﬂ“ [ EI v &bz 1100
) } 6 3 ]
s ﬂ i me et T 15.08) J
06T I o4l Lio.s1mp 300
024 ‘ el |76 ‘[s 08) 2540 AN !
5.08 I o 508 |_(254Typ 0.6) Dia T ;
’(_zoo]' 106 200 100 - *Fozjt latyp (8.;11 Dia Typ
(8.8) 63 . (1896 | (5.08) )
=~ 326" 248 746 200

Terminal 4 is a support pin on single color models.

B13JJVCF
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Toggles
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Series D2

PCB Mount Miniature Toggles

* General Specifications

Electrical Capacity (Resistive Load)

Logic Level:

Other Ratings
Contact Resistance:
Insulation Resistance:
Dielectric Strength:

Mechanical Life:

Electrical Life:
Contact Timing:
Angle of Throw:

Materials & Finishes
Toggle/Lever:
Bushing:
Support Bracket:
Housing:
Base:
Movable Contacts:
Stationary Contacts:
Terminals:

Environmental Data
Operating Temp Range:
Humidity:
Vibration:

Shock:

PCB Processing
Soldering:

Cleaning:

Standards & Certifications

Flammability Standards:

0.4VA maximum @ 48V AC/DC maximum
(Applicable Range 0.1mA ~ 0.1A @ 20mV ~ 48V)
Note: Find additional explanation of operating range in Supplement section.

50 milliohms maximum

1,000 megohms minimum @ 500V DC

1,000V AC minimum between contacts for T minute minimum;
1,500V AC minimum between contacts & case for 1 minute minimum
100,000 operations minimum for bat lever models

50,000 operations minimum for locking lever models

50,000 operations minimum

Nonshorting (break-before-make)

24°

Brass with chrome plating

Brass with nickel plating

Straight PC:  phosphor bronze with tin plating; right angle & vertical: brass with tin plating
Polybutylene terephthalate (PBT) (UL94V-0)

1- and 2-pole GFR polyamide (UL94V-0); 4-pole liquid crystal polymer (LCP) (UL94V-0)
Phosphor bronze with gold plating

Brass with gold plating

Brass with gold plating

-10°C through +70°C (+14°F through +158°F)

90 ~ 95% humidity for 240 hours @ 40°C (104°F)

10 ~ 55Hz with peak-to-peak amplitude of 1.5mm traversing the frequency range & returning
in 1 minute; 3 right angled directions for 2 hours

50G (490m/s?) acceleration (tested in 6 right angled directions, with 5 shocks in each direction)

Wave Soldering recommended. See Profile A in Supplement section.
Manual Soldering: 1- & 2-pole: 3 seconds maximum @ 350°C maximum;
4-pole: 4 seconds maximum @ 410°C maximum

Hand clean locally using alcohol based solution.

See Cleaning specifications in Supplement section.

UL94V-0 rated housing & base

The D2 Series toggles have not been tested for UL recognition or CSA certification.

These switches are designed for use in a low-current, logic level circuit.

When used as intended in a logic level circuit, the results do not produce hazardous energy.

A24
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PCB Mount Miniature Toggles Series D2

>

Toggles

Distinctive Characteristics

Base of heat resistant resin meets UL94V-0 flammability rating.

Maximized voltage capability of 48V allows use in medium source
applications and increases operating life.

Award-winning STC contact mechanism with benefits unavailable
in conventional mechanisms: smoother positive defent actuation,
increased contact stability, and unparalleled reliability.
(Additional STC details under Terms and Acronyms in

the Supplement section.)

Round .031” (0.8mm) diameter PC terminals for easy
PCB assembly.

Terminal spacing conforms to standard .100” (2.54mm)
PC board grid spacing.

Molded-in terminals prevent entry of flux, solvents, and
other contaminants.

Actual Size
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>

D220 ' 2 P

TYPICAL SWITCH ORDERING EXAMPLE

—

Poles Actuators
SPDT No 413" (10.5mm)
2 DPDT Code | Bat Lever

.200” (5.1mm) Diameter

4 APDT : Locking Lever

* Combines with
ON-NONE-ON circuit
only & not available
with Right Angle

PCB Mount Miniature Toggles

Circuits PC Terminals
2 | ON | NONE | ON P | Straight
3 | ON | OFF | ON B | Straight with Bracket
5 | ON | NONE | (ON) H | Right Angle w/Bracket
8 | (ON) | OFF | (ON) V | Vertical with Bracket
9

ON | OFF | (ON)

() =Momentary

DESCRIPTION FOR TYPICAL ORDERING EXAMPLE
D22012P

413" (10.5mm)
Bat Lever

—— SPDT
ON-NONE-ON Circuit

Straight PC Terminals

A26
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PCB Mount Miniature Toggles

Series D2

POLES & CIRCUITS

>

Toggles

Programmable | Illuminated PB| Pushbuttons Rockers

Tilt Tactiles Slides Rotaries Keylocks

Touch

Indicators

Toggle Position
() =Momentary Connected Terminals Throw & Schematics
Down | Center Up Down Center Up .
Note:  Terminal numbers are not
Keyway-y — |~ Keyway-y -t ~m actually on the switch
Pole | Model :
D22012 ON NONE ON
D22013 ON OFF ON 2 (com)
SP | D22015 ON NONE | (ON) 2-3 OPEN 2-1 SPDT /
D22018 | (ON) OFF (ON) 3 ol
D22019 ON OFF (ON)
D22022 ON NONE ON
D22023 ON OFF ON 2 (oM 5
DP | D22025 ON NONE | (ON) 2-3 5-6 | OPEN | 2-1 5-4 | DPDT / —————— .—/
D22028 | (ON) | OFF | (ON) 3 o1 &/ es
D22029 ON OFF (ON)
2-3 5-6 2-1 5-4 2 5 ([COM) 8 n
4 | D22042 | ON | NONE | ON OPEN 4PDT f S A J7 ------
8-911-12 8-711-10 o1 ¢o o4 9¢ o7 124 00
ACTUATORS
413" (10.5mm) 413" (5.1mm) Diamete Tw“/
. .5mm . .1mm) Diameter (5.1) Dia_-
No Code Bat Lever L Locking Lever 2017\;‘\
-—24° — AN
(28) D‘“J\\\' / 94 | 680 " /
Material: ' T Material: 764 | S0 A | _14.6)Dia
Chrome over brass Chrome over brass \ o 18
|
1 -
(;'705) [26:‘1(]) M6 P0.75
=N
PC TERMINALS
P B Straight with H Right Angle V Vertical
Straight j Bracket with Bracket with Bracket
OPTIONAL CAPS & CAP COLORS
AT415 AT444 Bat Lever AT427 Cap Supplied .
Bat Lever Cap Conical Cap with Locking Lever . \‘/\(24 \‘/
. a
SEDYON . 26
Material: 5.0/Dia_ \ pa / Material: . X'Ef 7 Material: -
Polye[hylene 197 \ //\ Po|yethy|ene 189 IQ/\ / /\ Anodized 19.4) ‘
I \ /| nzo I 1 Aluminum 764
13.5) \ 47\f 3.0
Colors Available: 'Tz g Colors Available: '516 Colors Available:
ABCEFG R ABCEFG ACG
Colors Codes:  ABlack BWhite CRed EYellow FGreen GBlue
NI<I<K

www.nkk.com A27

Accessories

Supplement



Toggles

Programmable | Illuminated PB | Pushbuttons Rockers

Touch Tilt Tactiles Slides Rotaries Keylocks

Indicators

Accessories

Supplement

Series D2

PCB Mount Miniature Toggles

>

Straight PC ¢ Single Pole

D22012P

D22012LP

Keyway

TYPICAL SWITCH DIMENSIONS

(03
o
r\ o3 [
_ 24° JEpN X _ _ (4.4
= 5.08) Typ ®2 |1~ 567
1 + 200 l
x * o1 *
(2.8) Dia L (0.8) Dia Typ |
gt g Loy
L nos_ .72 . 39 |36l 7.0l
41377283 547 142 276~
Mé6 P0.75
— PSRN
‘ (5.08) Typ
7 i 1, 200
(5.08) Typ t
_t 200 ‘]
— -0—
I™\_(1.0) Dia Typ
.039

Actuator in Down Position

6|39
4 240 547

1
Llo.sl Dia Typ
.031

3.6]
142

Straight PC ¢ Double Pole

Keyway
7\
_ _ 240 4
\ L (5.08) Typ
3y — _+ .200
’ T
2.8) Diu& \ L
0 | 10.81DiaTyp _lsosl. | Loa
.031 200 .012
L N05_ |72, | 139 |36} 24
413 .283 547 142 488
M6 P0.75 *‘[52'881*
T \ —] - .3—067*
‘ ‘ (5.08) Typ
- " = - (Tz)snyp ~ot—ot B0
o 20 bl
// b " 1 I I\_(1.0) Dia Typ
.039
(5.1 Dia& 17.9) (0.8) Dia Typ
.201 .705 .031
19.4) L6039 36l
764 .240 547 142
D22022P D22022LP Actuator in Down Position
Straight PC ¢ Four Pole 03]
Keyway | *H* 012
,\ 012 09 06 03‘_|i
_ B 1 _ _ 44
@ 24\1 v (5,081 Typ on o8+ o5 02 567
= = '220 o0 o7 o1 ol ; \
[121.3) Diax ‘ | L ot
. L (0.8) Dia Typ (5.08)Typ! | o L12.54Typ| L(0.3)
.031 200 ‘ L‘ L.]OO .012
L N05__ |72 |, 139 _(3.6). ‘ 22.6)
413 .283 .547 142 .890
Keyway Mé P0.75\ . «[52.8?)] Typ
— IERRN T I VA
T T T ‘ (5.08) Typ
~—] L it Lol gt gh N 200
(5.08) Typ ‘ ‘ ‘ ‘ ¥
-+ 200 [P AT ORI VAN V)
—F ]_'—Lé | | | I™\_(1.0) Dia Typ
ol ! 039
(5.1) Dia IR ) L (0.8) Dia Typ
201 .705 .031
19.4) 6. 139 |3.6]_
764 .240 547 142

D22042P

D22042LP

Actuator in Down Position

A28
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PCB Mount Miniature Toggles

Series D2

TYPICAL SWITCH DIMENSIONS

>

Toggles

(5. os] .
621016 04T ‘ onp Straight PC ® Bracket
Keyway | 244 \ [ | *H+ Sing|e Pole
— *
(15.24) 14.4)
_ _ 7ﬁsn 600 I
08) Typ
L8| |
| E f !
|L10.8) Dia Typ I .03
031 012
. (10.5__[.16.8) ] 143 _[3.6)__ (7.0 ]
413 268 563 142 276
6.2) Dia 0.4 Typ L2 56” vp
244 016 ‘ ‘ ‘
=3 oo
— ¥ TolsT oy
/ 15.24) | Boa
o 4 600 ;200
(5.08) Typ B !
\ — ' 200 ! (7‘62] Typ
- } \7? |
1 N —o—o—*
(511 Dia \ 17.9) | (0.8) Dia Typ L N[ oDt
201 - 705 7 031
19.4) 1(5.7) 143 |36l
764 224 563 142
Actuator in Down Position D22012B D22012LB
1508 Straight PC © Bracket
6.2) Di 0.4)T ‘ ‘
Keyway ‘ (244] a ((.016] s 0 7éTyp H || *H '%]32] Double Pole
Z* -------
— 15.24) 114 4)
_ _ o0 4600 B
| (5.08) Typ J (16 44)
i & 200
t
2.8) Dia& .
110 L (0.8) Dia Typ ‘(5 08)‘ (o 31
031
7.0 (05 |68 . 143 |36). ana
276 413 77268 563 142 488
(6.2) Dia (0.4) Typ
244 016 254 Typ
i ‘ ‘ 700
— — ! !
f 15.24) Tl
2 - 7[Tc*>sn o | ‘ [, o "
\N/ . 500 yp —ott ot 20
r— FT |, 1, meawp
— | ——— —ol—o® 300
oo v
(5.0 Dio& 17.9) | (0.8) Dia Typ ! IX_(1.0) Dia Ty
201 ) 705 - 031 \.039 s
7.0 19.4) 1(5.7) 143 |36l
276 764 224 563 142
Actuator in Down Position D22022B D22022LB
_ ~{508- Straight PC * Bracket
Keywa (6.2) Dia (0.4) Typ 07)Typ_| = (03]
oy | 244 [ 016 o8 o Four Pole
j 012 09 06 o3
(15.24)
_ B it -600 — ff on o8+ 05 o2 6
5.08) Typ [16 441
200
,ﬁ ?10 ?7 ?4 o1
T - ‘ T T Ti
I I
! | 0.8) Dia Typ 608Typ_ | L. L2samp 03
031 200 - 100 012
7.0 L 005__|.168) . 1431 36| (22.6)
276 413 7268 563 a2 8%
(6.2) Dia (0.4) Typ
016 L 2.54Typ J h_
f o % seame |
(15.24) o= 200 =
B ] .600 7(\)37667697012 )
15 OSITyp | ‘ | (5.08) Typ
B 2 5 8 1 .200
T
(7.62) Typ
79 081 DiaTyp ~0-—ot—0"—0" 300
705 RS N ——
19.4) 57 0431__|36)_ \g-sog’D"”YP
764 224 563 142 :
ctuator in Down Position
Actuat D Posit D22042B D22042LB
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Series D2

PCB Mount Miniature Toggles

>

Right Angle PC e Single Pole

TYPICAL SWITCH DIMENSIONS

6.2) Dia
244
I
= - :
i
(2.8) Dia ‘
110
B 1041 35)
138
4‘ (0 9) (08] Dia J ‘kISOSITyp
9(10.5)4‘(7.7) (15 241 44 ‘
413 308 567
D22012H
6.2) Dia
244
K ’ . - (5.08) Typ
eyway ‘ \ 200
13 2 1
03 - Ol- --||i ’?*°*?T
2] - . |
1 [ 1 0524
1600
[3.5)J ‘ l
138 (‘, Lot
028"l 2 54)Typ | \\n 0)Dia Typ
508 66 . 0524
200 260 600
D22012LH Actuator in Down Position
Right Angle PC ¢ Double Pole
6.2) Dia
Keyway 244 \
b
03~ COl I Ca—
.0121 J
[ i
D (2.8) Dia
L| 10 4
351 T 04 U s tiss 03,
138 016 020 138 012
(0.7 Typ_ || J 0.9) . ||._10.8) Dia Typ
028 035 031
508 005 _|_ 72| 0524 | | 254
200 413 7303 600 100
D22022H
6.2) Dia o .l5.081Typ
Keyway 244 300
(2.54)
i e Osiog 100
13 12 11
0.3) ~ Ol- E - &0
.0121 T ‘ }
i (5.) Dia ;
15.24)
¥ .201 , + 600
6.5 |1 Y "l tos s ‘ j
38 016 020 138 o1&
0.7)Typ_ ||| L(om . (0.8) Dia Typ 254 Typ
8 035 031 100
~|5.08)_ L6.6) | 524 | | _(2.54) (1.0) Dia Typ
200 260 1600 1100 039

D22022LH

Actuator in Down Position
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PCB Mount Miniature Toggles

Series D2

N

138
0.7)Typ_ ||
.028

TYPICAL SWITCH DIMENSIONS

(6.2) Dia
244
— T .
—/—
A _ I
iﬁ — || es
— | Jnsn N
X +) 039
(2.8) Dia ;
o Y I 1o
016 020
_.]|-_(0.9) _.||._(0.8) Dia Typ
035 031
0S|zl ns2a | |_@sawp
473 303 600 700
(6.2) Dia
244

__(0.8)Dia Typ
031

AL i
VT T
020

_<10.3] Typ
| o
T
| I | )
567
LR 1
110.3)
012
_(7.0 ]
276
& (2.54) Typ
o
-9 0
s 1
(15.24)
600

| (2541 Typ
100
(1.0) Dia Typ
039

D22012v

Vertical PC ¢ Single Pole

>

Toggles

5081 L 094 |66 | 01524 | | (254Typ
200 764 260 600 100 |
Actuator in Down Position D22012LV
Vertical PC  Double Pole
foper 3o
03 - B ) (3.5)
012 Pss
= 1.0
. : ] (.039
8|
3.5 ‘ o4 ] T 1005
138 016 020
0.7)Typ_ || 4‘ . (0.9 __||_(0.8) Dia Typ
028 035 031
508 005 _|_(77) | N5.24) (254 Typ
200 413 7303 600 100
D22022V
(6.2) Dia
Keyway~ -, 244 \
[ — Ll @A
/ — To g5 f00 e
— 24° 14
(0.3) \ [ (?358) o }
012 .
@ | = E |
_ 039 4| 0524
[ X B | 600
(3.5)J q (5.1) Dia X T 1(0.5) ‘ J
138 201 | 020 oo
0.7 Typ__||_ 17.9) 4‘ _09) _||._(0.8) Dia Typ 25497
028 705 035 031 700

19.4) 6.6 | 0524
764 260 600

Actuator i

n Down Position

. (254 Typ
.100

(1.0) Dia Typ
.039

D22022LV
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Series D2 PCB Mount Miniature Toggles

TYPICAL SWITCH DIMENSIONS

Vertical PC ¢ Four Pole

Keyway | [3424)1 e
. ;
- 21‘0 P N | ] -
V= 138
T e
I u (2.8) Diu& o
| e e N
S Arg | Hlgoese g | LI Lagw
_ls08)_ 005 _|_ 7| 0524 | | 2sawp | (226
200 4137508 600 100 390
D22042V
(6.2) Dia
Keyway -, 244 1508 Typ
]: — I3 16 | ‘9 12 20((% 54) Typ
Q% % Sy 00
- o C - = | s S SN CH D G
O \ = L P:’ss ! !
g - 039 (15,24
Il [ \ ; N 600
o (5.1) Dia 04 DI PT Lo J
201 016 020 i
0.7)Typ_||._ 17.9) .09 _.||._(0.8) Dia Typ k‘ |_(254Typ
028 705 035 03] 00
508 9.4 Je6l | s2a | | 2samp (10) Dia Typ
200 764 260 600 100 039
D22042LV Actuator in Down Position
STANDARD HARDWARE OPTIONAL
AT513M AT507M AT509 AT501M
Hex Nut Locking Ring Lockwasher Knurled Face Nut
Brass with nickel plating Steel with zinc/chromate Steel with zinc/chromate Brass with chrome plating
2 supplied 1 supplied 1 supplied
(6.0) Dia
236
M6 PO.75 !
‘ (8*0] ! l]JO) Dia (* ) T
_ .. = _nz , —(6.4) Di i
T 079 l : ' ¥
\
217
¥ | l v '
1 et =SS (IO ——
_wa_| los 077 fio.8 {105 107)
35477 7059 067 031 020 067
PANEL CUTOUTS & MAXIMUM PANEL THICKNESS
With Standard Without Without Without Locking Ring
Hardware Bottom Hex Nut Locking Ring & Bottom Hex Nut

.087” (2.2mm) for @4 154" (3.9mm) for .118” (3.0mm) for : 5y -185" (4.7mm) for

Standard Lever 65100 5 163 Standard Lever Standard Lever 50 ’gﬁo Standard Lever
(2.2 Dia 2 f 256 =552

.051” (1.3mm) for 087 .110” (2.8mm) for .083” (2.1mm) for ' 142" (3.6mm) for

Locking Lever Locking Lever Locking Lever Locking Lever

NI<I<

A32 www.nkk.com SwiITCHES



Toggles

S

Rocker

Programmable | Illuminated PB | Pushbuttons

Accessories | Indicators Touch Tilt Tactiles Slides Rotaries Keylocks

Supplement

>

Series G

Process Sealed Ultra-Miniature Toggles

Ceneral Specitications

Electrical Capacity (Resistive Load)

Logic Level:

Other Ratings
Contact Resistance:
Insulation Resistance:
Dielectric Strength:
Mechanical Life:

Electrical Life:

Nominal Operating Force:
Angle of Throw:

Materials & Finishes
Actuator:
Case:
Sealing Rings:
Movable Contacts:
Stationary Contacts:
Base:
Terminals:
Support Bracket:

Environmental Data
Operating Temperature Range:
Humidity:
Vibration:

Shock:
PCB Processing
Soldering:

Cleaning:

Standards & Certifications

0.4VA maximum @ 28V AC/DC maximum
(Applicable Range 0.1mA ~ 0.1A @ 20mV ~ 28V)
Note: Find additional explanation of operating range in Supplement section.

80 milliohms maximum

500 megohms minimum @ 500V DC

500V AC minimum for 1 minute minimum

100,000 operations minimum for On-None-On & On-Off-On
50,000 operations minimum for other circuits

100,000 operations minimum for On-None-On & On-Off-On
50,000 operations minimum for other circuits

0.93N for momentary & 1.20N for maintained

28°

Glass fiber reinforced polyamide
Glass fiber reinforced polyamide
Nitrile butadiene rubber

Phosphor bronze with gold plating
Phosphor bronze with gold plating
Glass fiber reinforced polyamide
Phosphor bronze with gold plating
Phosphor bronze with tin plating

-25°C through +85°C (-13°F through +185°F)

90 ~ 95% humidity for 96 hours @ 40°C (104°F)

10 ~ 55Hz with peak-to-peak amplitude of 1.5mm traversing the frequency range & returning
in 1 minute; 3 right angled directions for 2 hours

50G (490m/s?) acceleration (tested in 6 right angled directions, with 5 shocks in each direction)

Wave Soldering recommended: See Profile A in Supplement section.
Manual Soldering: See Profile A in Supplement section.
Automated cleaning. See Cleaning specifications in Supplement section.

The G Series toggles have not been tested for UL recognition or CSA certification.
These switches are designed for use in a low-voltage, low-current, logic-level circuit.
When used as intended in a logic-level circuit, the results do not produce hazardous energy.
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Process Sealed Ultra-Miniature Toggles

Series G

Distinctive Characteristics

Ultra-miniature size allows high density mounting, and extremely light weight
of 0.25 gram makes these switches ideal for handheld equipment.

Totally sealed body construction prevents contact contamination
and allows time- and money-saving automated soldering and
cleaning.

Molded-in, epoxy sealed terminals lock out flux,
solvents, and other contaminants.

Award-winning STC contact mechanism with
benefits unavailable in conventional mechanisms:
smooth, positive detent actuation, increased
contact stability, and unparalleled logic-level
reliability. (Additional STC details in Terms &
Acronyms; see Supplement section.)

.100” x .100” (2.54mm x 2.54mm) terminal
spacing conforms to standard PC board grid
spacing. Round terminals facilitate easier
through-hole mounting on PC boards.

Matching indicators available.

Actual Size

h
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Series G Process Sealed Ultra-Miniature Toggles

G

TYPICAL SWITCH ORDERING EXAMPLE

| 3 A H

B =

Poles Circuits Actuator PC Terminals
1 | spor 2 | oN | NONE| ON A ‘ 150" (3.8mm) P | Staight
2 | DPDT 3| ON | OFF | ON Column Toggle H | Right Angle
5 | ON | NONE | (ON) V | Verfical
8 | (ON) | OFF | (ON)
9 | ON | OFF | (ON)
() =Momentary
DESCRIPTION FOR TYPICAL ORDERING EXAMPLE
G13AH
SPDT
150" (3.8mm) ON-OFF-ON Circuit
Column Toggle —— Right Angle
PC Terminals
POLES & CIRCUITS
Toggle Position
() =Momentary Connected Terminals Throw & Schematics
Up Center Down Up Center Down .
Note:  Terminal numbers are
Pole | Model M ol | M el | -l not actually on the switch.
G12 ON NONE ON
G13 ON OFF ON 5 (COM)
SP G15 ON NONE (ON) 5-6 OPEN 5-4 SPDT \
G18 (ON) OFF (ON) 40 6
G19 ON OFF (ON)
G22 ON NONE ON
G23 ON OFF ON 5 (com 2
DP G25 ON NONE (ON) 5-6 2-3 OPEN | 5-4 2-1 DPDT \ -------- \
G28 | (ON) | OFF | (ON) o Nes e Nes
G29 ON OFF (ON)
ACTUATOR
- 28°~,
A .150” (3.8mm) Column Toggle L\ 1655
3.8 ‘”
10l 1400ia
T i o g
NI<KI<L
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Process Sealed Ultra-Miniature Toggles

Series G

Straight

PC TERMINALS

TYPICAL SWITCH DIMENSIONS

Right Angle

Single & Double Pole

Vertical

(2.54) Typ

100
(0.4) Dia T
< *\,\\f.ow P

™

(2.54) Tpr
100

(0.5) Typ.
020 ™

7

>

Toggles

(1.7)Dia_(4.0) Dia (0.4) Dia Typ
067 157 016
| ‘oo
I == 1o 94 T (0.6) Dia Typ.
= I 2o, ofls 00 024
[ N sle_dls | 254 .
‘ { ‘ 700 il 1(\) .
g || g o
.45 JBel_ro_| | 26 |54 6l 3l
177 150 T 276 102 100 “o-0o-
(0.6)DiaTyp/T !
024
On single pole models, locations 1 & 3 are for support pins. G19AP
Single & Double Pole Right Angle PC
T
280 (=3
oo "=
. |
(1.7) Dia (4.0) Dia 0.4) 00 St
067 157 06 (ngllDloTypf ‘ ‘ 15,08
3 12 1 _o A
i = a9 ‘ ‘
- =t . -9
2.6) (2.58)Typ.__
ITI V02 P |l 00 LI .
| Pl ~0-0-03y
(0.4) Dia Typ 1.(5.08) | (0.5) ! J‘L(o,zu Dia Typ 4l slel 50
016 200 020 ‘ | 016 061010 Typ*O*O*OTS e
| Loe o |lsa 2547 ; ‘ ‘
063 100 00 oL ¢
B8 no2 kw.o»a‘ P9
150 402 276
G19AH
Single & Double Pole Vertical PC
254 .
" ‘ i
(71Dia  _(4.0|Dia 0.4) 54)Typ
/,067 157 [,016 BN 100
' 6
T —— 1 4t T . -0 ¥
=l ] B TN Gaeme/| | | o
— . : _ 1 7'
L NI T ol
“ (2.6) | ¢
o V02
IR (2.54)
0o ! [IO.S)Typ ! J‘L(OA) Dia Typ 00 ] I~
039 020 | o Jolo it
nel| LLsos| | | _ezsamp 254 sl ol Bl P
063 200 700 100 “o-o0—I
_liBa 12.76) ‘(?7571,‘ sl
150 502 ' (0.6) DicTyp/‘ ‘ (5.08)
.024 200
_o-o—1
[ G22AV
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Series G

Fully llluminated Ulira-Miniature Toggles

Ceneral Specitications

Electrical Capacity (Resistive Load)

Logic Level:

Other Ratings
Contact Resistance:
Insulation Resistance:
Dielectric Strength:
Mechanical Life:
Electrical Life:

Nominal Operating Force:
Angle of Throw:

Materials & Finishes
Actuator:
Case:
Sealing Rings:
Movable Contacts:
Stationary Contacts:
Base:
Power Terminals:
Lamp Terminals:

Environmental Data

Operating Temperature Range:
Humidity:
Vibration:

Shock:
PCB Processing
Soldering:

Cleaning:

Standards & Certifications

0.4VA maximum @ 28V AC/DC maximum
(Applicable Range 0.1mA ~ 0.TA @ 20mV ~ 28V)
Note: Find additional explanation of operating range in Supplement section.

80 milliohms maximum

500 megohms minimum @ 500V DC

500V AC minimum for T minute minimum

100,000 operations minimum

100,000 operations minimum

10,000 operations minimum @ 0.1A @ 28V AC/DC
1.30N

28°

Polyamide

Glass fiber reinforced polyamide
Nitrile butadiene rubber

Phosphor bronze with gold plating
Phosphor bronze with gold plating
Glass fiber reinforced polyamide
Phosphor bronze with gold plating
Phosphor bronze with gold plating

-25°C through +55°C (-13°F through +131°F)

90 ~ 95% humidity for 240 hours @ 40°C (104°F)

10 ~ 500Hz with peak-to-peak amplitude of 1.5mm traversing the frequency range

& returning in 1 minute; 3 right angled directions for 2 hours

50G (490m/s?) acceleration (tested in 6 right angled directions, with 5 shocks in each direction)

Wave Soldering recommended. See Profile A in Supplement section.
Manual Soldering: See Profile A in Supplement section.
Automated cleaning. See Cleaning specifications in Supplement section.

The G Series toggles have not been tested for UL recognition or CSA certification.
These switches are designed for use in a low-voltage, low-current, logic-level circuit.
When used as intended in a logic-level circuit, the results do not produce hazardous energy.
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Fully llluminated Ulira-Miniature Toggles

Series G

Distinctive Characteristics

Fully illuminated toggle for highly visible status indication with LED in red,
green, or amber for single color and red/green for bicolor.

Ultra-miniature size allows high density mounting, and extremely
light weight makes these switches ideal for handheld equipment.

Totally sealed body construction prevents contact
contamination and allows time- and money-saving
automated soldering and cleaning.

Molded-in, epoxy sealed terminals lock out flux,
solvents, and other contaminants.

Award-winning STC contact mechanism with
benefits unavailable in conventional mech-
anisms: smooth, positive detent actuation,
increased contact stability, and unparalleled
logic-level reliability. (Additional STC details
in Terms & Acronyms; see Supplement section.)

.100” x .100” (2.54mm x 2.54mm) terminal
spacing conforms to standard PC board grid
spacing. Round ferminals facilitate easier through-
hole mounting on PC boards.

Actual Size

.
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Series G

Fully llluminated Ulira-Miniature Toggles

G

TYPICAL SWITCH ORDERING EXAMPLE

2
| |

J H
| — \

C

Pole Circuits Actuator PC Terminals LEDS
1 | spoT 2 | ON | NONE| ON J | Clear P | Staight Single Color
Combines with single color H | Right Angle C Red
or bicolor LEDs V | Vertical D Amber
3| ON | OFF | ON £ | Groon
Combines with - -
bicolor LED only ON-NONE-ON only
Bicolor
DESCRIPTION FOR TYPICAL SPDT CF | Red/Green
ON-NONE-ON Circuit 1
ORDERING EXAMPLE et | , ON-NONE-ON
Clear Toggle, — | | — Right Angle & ON-OFF-ON
G12JHC Red LED ! PC Terminals

POLES & CIRCUITS

Toggle Position Connected Terminals Schematics
Up Center | Down Up Center | Down Note: Terminal numbers are not actually on
Pole the switch. LED circuit is isolated and
Throw | Model v —. d M —. d requires an external power source.
SPDT G12 ON | NONE | ON 2-3 | NONE | 2-1 2 (com| (5,0_@"_0(6, 4 Red
G13 | ON OFF | ON 2-3 | OPEN | 2-1 3/ o ® 2 o 6) Green
Single Color Bicolor
ACTUATOR
28"~
J Clear Toggle ;7\ “///\.&77' o
68
E A e
LED COLORS & SPECIFICATIONS
Single Color Bicolor
LEDs are an integral part of the switch
and not available separately. The C D F CF
e|ectr|c.c| speaﬁcohgns shown are Colors Red Amber | Green Red/Green
determined at a basic temperature of
25°C. Forward Peak Current I | 30mA | 30mA | 25mA | 30mA/25mA
If the source voltage exceeds the rated Typical Forward Current I 20mA | 20mA | 20mA | 20mA/20mA
voltage, a ballast resistor is required. | Forward Voltage V. | 20V | 20V | 21V | 20V/21V
The resistor value can be calculated by | Reverse Peak Voltage Viu | SV o\ oV 5V/5V
using the formula in the Supplement; ] . oL
see Supplement Index. Current Reduction Rate Above 25°C Al 0 1?&:;;?};':?2:2;3;R;;ig:th'n
Ambient Temperature Range -25° ~ +55°C

NI<I<
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Fully llluminated Ulira-Miniature Toggles

Series G

Straight
(2,541 Typ_ 224 Tp
100
(0.4 DiaTyp_-II"fy | 2.6)
016 Pl o
< . '
7.0l e
276 5077
1.7)
/ 067
—
- - 28° F =
L

Slot

(4.5
77

5 & 6 are LED terminals; 4 is a support pin on single color models & an LED terminal on bicolor models.

PC TERMINALS

Right Angle

(0.5) Typ_+|
.020

(0.4) Dia Typ
.016
(2.54) Typ.
100 3

~
\(4}
(7.0 / 077
276~ ~ 12.561) Typ
10

TYPICAL SWITCH DIMENSIONS

Dia _(4.0) Dia 0.4) Dia Typ
157 016
|
=|7 e ol 4 T
(I S 2o+ o5 70
- 3 M 6 l
I
. Lll.é] Lz,sm T
.063 .100
sl mo__| |6 | 2sa
150 276 102 .100

(0.6) Dia Typ/T !
024

Vertical
/12.54)Typ
700
0.4) Dia T
- *\,\\f.mé s

(2.54) Tpr
.100

(0.5) Typ.
020 M|

~7.0) e

2760 577

Straight PC

(2.54)__
41

O R s
sb 2L "o

6l 3l

G12JPC

=
(1.7) Dia (4.0 Dia 0.4)
Slot 067 157 {.om
3 2 1
— 1
R E— ) t 4o
- - = O - - 193
¥ R 1] ¥
| (2.6)
b 102
0.4) Dia Typ»“L ‘ L15.081_ T[o.;) ! JL[OA) Dia Typ
016 200 020 016
5.08)_ e | |24 _ L[2.54)Typ
200 063 100 700
78 (3.8 . (0.22) Pw.o»a‘
307 150 402 276

5 & 6 are LED terminals; 4 is a support pin on single color models & an LED terminal on bicolor models.

Right Angle PC

G12JHD

(1.7)Dia_(4.0) Dia (0.4)
/ 067 157 | 016
i ! ha 1]
_ B == 2 5 (7.4
28° f *\j T 292
‘ r— o ; 3 6}
| % |
Slot ‘ i — ——L = H
(0.4) DiaTyp_ || 1.0) (0.5 I |11 (0.4)DiaTyp
016 1039 020 i | 016
254 | | e, LL6.08_| | | (254Tp (254
.100 063 200 1100 .100
L (5.3)_] _ 188 (12.76) -14-51-‘
209 150 502 177

5 & 6 are LED terminals; 4 is a support pin on single color models & an LED terminal on bicolor models.

Vertical PC

é(\) 3(\) ! 3
~0-0—
(0.6) Dia Typ_/ 5.08) !
024 200

,(‘),(‘)7' ~

G12JVCF
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Series G3T

Process Sealed Ultra-Miniature SMT Toggles

Ceneral Specitications

Electrical Capacity (Resistive Load)

Logic Level:

Other Ratings
Contact Resistance:
Insulation Resistance:
Dielectric Strength:
Mechanical Life:
Electrical Life:
Nominal Operating Force:
Angle of Throw:

Materials & Finishes
Actuator:
Case:
Sealing Rings:
Movable Contacts:
Stationary Contacts:
Base:
Terminals:

Environmental Data
Operating Temperature Range:
Humidity:

Vibration:

Shock:

Installation
Mounting:
Coplanarity:

Processing
Soldering:
Cleaning:

Standards & Certifications
Flammability Standard:

0.4VA maximum @ 28V AC/DC maximum
(Applicable Range 0.TmA ~ 0.1A @ 20mV ~ 28V)
Note: See Supplement section for explanation of operating range.

80 milliohms maximum

500 megohms minimum @ 500V DC

500V AC minimum for 1 minute minimum
50,000 operations minimum

50,000 operations minimum

1.6N for momentary & 1.7N for maintained
28°

Polyphenylene sulfide (UL94V-0)
Polyphenylene sulfide (UL94V-0)
Nitrile butadiene rubber

Phosphor bronze with gold plating
Phosphor bronze with gold plating
Polyphenylene sulfide (UL94V-0)
Phosphor bronze with gold plating

-30°C through +85°C (-22°F through +185°F)

90 ~ 95% humidity for 96 hours @ 40°C (104°F)

10 ~ 500Hz with peak-to-peak amplitude of 1.5mm traversing the frequency range & returning
in 1 minute; 3 right angled directions for 2 hours

50G (490m/s?) acceleration (tested in 6 right angled directions, with 5 shocks in each direction)

It is recommended that the body of models for upright mounting without bracket be fastened to a
panel or similar support for protection of solder joints from mechanical stress.
See specifications in Terms & Acronyms in Supplement section

Reflow Soldering recommended. See Profile B in Supplement section.
Manual Soldering: See Profile B in Supplement section.
Automated cleaning. See Cleaning specifications in Supplement section.

UL94V-0 actuator, case & base

The G3T Series toggles have not been tested for UL recognition or CSA certification.

These switches are designed for use in a low-voltage, low-current, logic-level circuit.

When used as intended in a logic-level circuit, the results do not produce hazardous energy.
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Process Sealed Ultra-Miniature SMT Toggles Series G3T

Distinctive Characteristics

Ultra-miniature size allows high density mounting, and extremely light
weight of 0.6 gram makes these switches ideal for handheld equipment.

Tape-reel and stick-tube packaging allow rapid automated
placement of surface mount devices. Tape-reel packaging
meets EIA-481-D Standard.

Heat resistant resin used for housing, base, and
lever allows vapor phase and infrared convection
reflow soldering.

Combination of design features achieves total seal and
allows automated processing techniques, including flux
cleaning procedures: one-piece bushing and housing,
rubber seals surrounding actuator and base, epoxy at
joint of case and base, and molded-in, epoxy-sealed
terminals.

Award-winning STC contact mechanism with benefits

unavailable in conventional mechanisms: smoother, positive

detent actuation, increased contact stability and unparalleled logic-level
reliability. (Additional STC details in Terms & Acronyms; see Supplement section.)

Gull-wing terminals provide mechanical stability during soldering and simplified solder
joint inspection.

Coplanarity: all considered surfaces must lie between two parallel planes that are a
maximum distance apart of .0059” (0.15mm). (Additional coplanarity details in Terms
and Acronyms in the Supplement section.)

Actual Size
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Series G3T

Process Sealed Ultra-Miniature SMT Toggles

G3T

TYPICAL SWITCH ORDERING EXAMPLE

2 A

H

Poles Actuator Packaging
1 | SPDT A .150” (3.8mm) Tape-Reel for
2 | DPDT Column Toggle R Right Angle Only
— 500 Pieces/Reel
Stick-Tube for
| S Upright Mount
e ; 50 Pieces/ Stick
Circuits Terminals "
' i N Partitioned Tray for
2 | ON | NONE | ON P | Gull Wing for Upright Mount Coge Upright & Right Angle
3| ON | OFF | ON B | Gull Wing for Upright with Bracket Mount Any Quantity
5 | ON | NONE | (ON) H| Gull Wing for Right Angle Mount chsq%i'g:gesmil.s at
8 | (ON) | OFF | [ON) s
9 | ON OFF (ON)
() =Momentary DESCRIPTION FOR TYPICAL ORDERING EXAMPLE
G3T12AH
SPDT
ON-NONE-ON Circuit .
150" (3.8mm) 180
Column Toggle — . — Gull Wing Terminals for
= Right Angle Mount
POLES & CIRCUITS
Toggle Position
() =Momentary Connected Terminals Throw & Schematics
Up Center Down Up Center Down
Note: Terminal numbers are
Pole Model sm?- | d M | d not actually on switch.
G3T12 ON NONE ON
G3T13 ON OFF ON s o
SP G3T15 ON NONE (ON) 5-6 OPEN 5-4 SPDT \
G3TI8 (ON) OFF (ON) o Nes
G3T19 ON OFF (ON)
G3T122 ON NONE ON
G3123 ON OFF ON s com 2
DP G3125 ON NONE (ON) |56 23| OPEN |54 21| DPDT \ ........ \
G3T28 (ON) OFF (ON) o Neo 16 Nes
G3129 ON OFF (ON)
ACTUATOR
A "
.150” (3.8mm) Column Toggle

A4d4
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Process Sealed Ultra-Miniature SMT Toggles

Series G3T

TYPICAL SWITCH DIMENSIONS

Single & Double Pole Upright Mounting
0.60Typ_, 1. (71Dia  (4.0)Dia_, _ (0.25)Typ
004 067 157 010
/ / Support Legs
i o T«
. : (8.5) % )
e I — 8 200 s 335 s 335 ;
L L g T o L L] | |
_07) Lo.sn Lo.sn L
Slot 028 020 7P .020 P
| Lo ?
059
(500 B8 00| 01 76 76
1977 150 3547004 299 ~— _(299’ — G3T12AP
Single & Double Pole Upright Mounting with Bracket
oo 071Dia _(4.01Dia__,__(0.25)T B8 . 02T B8 02T
034 7] 067 157 oo " 150 [ [047 e | 150 |7 [.0d7
3 Support Legs ! y—
= e | - |
o I : (1.0) H= Mm.o)
go ! — 200 433 433 = ;
b st J s o { G312
— i J— j— M“J\ B8
ot ‘ )
.10.7) Lo.slr Lo.myp
.028 020 s .020
s 09T | 09| |
059 035" 038"
(500 Jeal_vo___| o1 ‘klma 7.6
197 150 T 354 004 299 299 G3T22AB
o - 13.8)Typ o .
150 Right Angle Mounting
(1.7 Dia | esawp 025w
067 ‘ 100 049
I I
) ]
o] m.o)
2 T * 433
‘ \ r—7 0.5 Typ {
4.0 Dio/ O O "o 4
7 1.5) H I (O9IT H
Do i Single Pole Double Pole
890 H‘ L(o 55)
750 354 022
: T T
—H Hljj _ _ 15.55) _ ], (5.55)
— 219 219
= lsd b PG d i i
(0.25) Typ. 6 51 4 635241
0. 0.1
010 [(%%g) LOOA 004 G3T12AH
Pad Layouts for Upright Mounting Upright Mounting with Bracket Right Angle Mounting
Surface Mount ee
X B8
Termlnuls 1.7)Typ_, (1 1) Typ Suppol 0T 150 07T
0NV, o 067 Pads o1 YP»‘ 1 [oe7 P
067 2.54) Typ. ’ )
(2.54) Typ L 100 1 } '21'056” Typ
0071 e (5.08) e ‘e :
i . 508 i v 9.75) n }
S- | P | 1 ' 5 ¥ ¥ f E (9.75) 384 E |
D'"ng 'I?he lo.ess»J et =1 (06535]J L= .3?4 J . = Liocas)
ouble Throw 025 J R — |
fo.11yp Llé-ou‘ el onte) |0 ] 55)TypT [(o U
236 _(6.0) 1,55 Typ 061 6 01
236 - g
ggyyp* 6 nsTyp ) Typ
[1 7) Vo o 1 E
Double Pole s myp ‘ ‘ 254 043 06 (n 271 Typ
100
Double Throw 1 , = i } 1 ——
[ ¥ ) v (9.75) 9.75) =
T =3 384 384 =
J =3 J + 3= 4 110,635 Typ
0s3517p) 36 0635170 =20 I, ; m:uT o5
0.7)Typ L 6.0l J Tonw) |0 BE— = 0.7)Typ
028 236 028 0 N ‘Lﬂ 97 055! ] 028
236 : o Lo
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Series G3T

Process Sealed Ulira-Miniature SMT Toggles

Tape-Reel
for Right Angle

500 pieces per reel

Switches must be ordered in
500-piece increments when
tape-reel packaging is selected.

This packaging meets EIA-481-D
Standard for “16mm and 24mm
Embossed Carrier Taping of
Surface Mount Components

for Automatic Handling.”

Stick-Tube
for Upright Mount

50 pieces per stick
Switches must be ordered in

50-piece increments when
stick-tube packaging is selected.

Code

Partitioned Tray
for Upright & Right Angle

Any quantity

If the G3 upright models are
ordered in less than 50-piece
increments or the right angle
models in less than 500-piece
increments, the switches are
packaged in a partitioned tray.
No code is required.

PACKAGING

A46
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Process Sealed Ultra-Miniature SMT Toggles

Series G3T

PACKAGING (CONTINUED)

Tape-Reel Packaging for Right Angle Mount

Each tape-reel of 550 pockets contains 500 switches.

Minimum Leader Length: 7.87” (200mm) Minimum Trailer Length: 1.97” (50mm)

_ 1.1 ws4910ia
13.0) Dia | 809
512 —
(2.0) Typ
079 Y
Overall Dia 13]%900) 20 .
~079J ‘ (24.4)

21,0/ Dia
827

Reel Dimensions

(2.0)Typ_,,
.079

(1.75)

069 ]

-~ 1601 Typ__ - 4.0/ Typ (1.5) Dia Typ
.630 157 .059

OO0 O0OO0l®e®O00O0d
(11.5)

€]
453 J L J %@L= Part No.
% B o | A3

Terminal #1

2])DiaTyp Direction of Feed —

Tape Dimensions

>

Toggles

L = Length

G3T Upright (code P)
18.31” (465mm)

G3T Upright with Bracket (code B)
21.26" (540mm)

Stick-Tube Packaging for Upright Mount

Each stick-tube contains 50 switches.

7
‘ 303 ‘
15.3)
602 <§
N 7]
L ©.8)_.
386 L

Stick-Tube Dimensions
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Series M

Miniature Toggles

*General Specitications

Electrical Capacity (Resistive Load)

Power Level (silver):

Logic Level (gold):
Logic/Power Level (gold over silver):

Other Ratings
Contact Resistance:
Insulation Resistance:
Dielectric Strength:

Mechanical Life:
Electrical Life:

Angle of Throw:

Materials & Finishes
Toggle:
Bushing:
Case:
Movable Contactor:
Movable Contacts:
Stationary Contacts:

Terminals:

Environmental Data
Operating Temp Range:
Humidity:
Vibration:

Shock:
Sealing:

Installation
Mounting Torque:

Processing
Soldering:

Cleaning:

Standards & Certifications
Flammability Standards:
UL:

CSA:

6A @ 125V AC & 3A @ 250V AC

4A @ 30V DC for On-None-On & On-None-Off; 3A @ 30V DC for all other circuits

0.4VA maximum @ 28V AC/DC maximum (Applicable Range 0.TmA ~ 0.1A @ 20mV ~ 28V)
Combines silver & gold ratings

Note: Find additional explanation of dual rating & operating range in Supplement section.

10 millichms maximum for silver; 20 millichms maximum for gold

1,000 megohms minimum @ 500V DC

1,000V AC minimum between contacts for 1 minute minimum;

1,500V AC minimum between contacts and case for 1 minute minimum

100,000 operations minimum; 50,000 operations minimum for flat, locking & splashproof devices
25,000 operations minimum for silver; 50,000 operations minimum for gold;

50,000 operations minimum for silver at 3A @ 125V AC

25°
Brass with chrome plating Frame:  Stainless steel
Brass with nickel plating Support Bracket:  Brass with tin plating

Diallyl phthalate resin (UL94V-0)

Phosphor bronze with silver or gold plating

Silver alloy (code W); copper with gold plating (code G); or silver alloy with gold plating (code A)
Silver with silver plating (code W); copper or brass with gold plating (code G);

or silver with gold plating (code A)

Copper or brass with silver plating; or copper or brass with gold plating

-30°C through +85°C (-22°F through +185°F)

90 ~ 95% humidity for 96 hours @ 40°C (104°F)

10 ~ 55Hz with peak-to-peak amplitude of 1.5mm traversing the frequency range & returning
in 1 minute; 3 right angled directions for 2 hours

50G (490m/s2) acceleration (tested in 6 right angled directions, with 5 shocks in each direction)
Splashproof bushing options B3, D3, D8, L3, & L8, which have o-rings inside & outside the
bushing, meet IP67 of IEC60529 Standards.

3.0Nm (26.55 |b+in) double nut for large bushing;
1.5Nm (13 |b+in) double nut & 0.7Nm (6 |b+in) single nut for all other bushings

Wave Soldering (PC version) for Gold: See Profile A in Supplement section.

Manual Soldering for Gold: See Profile A in Supplement section.

Wave Soldering (PC version) for Silver: See Profile B in Supplement section.

Manual Soldering for Silver: See Profile B in Supplement section.

Note: Lever must be in OFF (center) position while soldering.

These devices are not process sealed. Hand clean locally using alcohol based solution.

UL94V-0 for case

File No. E44145 - Recognized only when ordered with marking on switch.

Add “/U" or “/CUL" before dash in part number to order UL recognized switch.

All models recognized at 6A @ 125V AC, 3A @ 250V AC or 0.4VA maximum @ 28V DC maximum.
File No. 023535_0_000 - Certified only when ordered with marking on switch.

Add “/C" before dash in part number to order CSA certified switch.

All models certified at 6A @ 125V AC or 3A @ 250V AC or 0.4VA maximum @ 28Y maximum.

A48
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Miniature Toggles

Series M

Distinctive Characteristics

Antirotation design, standard on noncylindrical levers, mates toggle
and bushing; bottom of toggle has two flatted sides which fit into
a complementary opening inside bushing.

Antijamming design protects contacts from damage due
to excessive downward force on actuator.

High torque bushing construction prevents rotation
or separation from frame during installation.

High insulating barriers increase isolation of
circuits in multipole devices and provide
added protection to contact points.

Molded diallyl phthalate case has a UL
flammability rating of 94V-0.

Epoxy sealed terminals prevent entry
of solder flux and other contaminants.

Prominent external insulating barriers
increase insulation resistance and

dielectric strength.

Interlocked actuator block, lever, and interior guide
prevent switch failure due to biased lever movement.

Clinching of frame fo case well above base and terminals
provides 1,500V dielectric strength.

Actual Size %
il

=

Bushing Mount

Page A48

T Bracket PC Mount  Page AGO

Angle PC Mount ~ Page A66
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Series M

Bushing Mount Miniature Toggles

>

M20

TYPICAL SWITCH

Sl

ORDERING EXAMPLE

\A4

Contact Materials & Ratings

w

Silver; Rated
6A @ 125V AC & 3A @ 250V AC

O]

G

Gold; Rated
0.4VA max @ 28V AC/DC max

Gold over Silver; Rated
6A @ 125V AC & 0.4VA max @
28V AC/DC max

Poles Small Toggles Small Bushings
1 SPST S 413" (10.5mm) Bat S1 | .350” (8.9mm) Threaded with Keyway
__ | seoT $2 | 200" (5.08mm) Bat 54 | 6mm 350" (8.9mm) Threaded with
) BE%TT $3 | .256" (6.5mm) Bat Keyway
Sp3T E 450" (11.4mm) Flatted $2 | .350” (8.9mm) Smooth with Keyway
T3PT * E2 254" (65mm) F|C|Hed Al .280 (7] mm) Threaded Wlfh Keywoy
4 | ppar *Q | 550" (14.0mm] Cone D1 | .350" (8.9mm) Threaded with D Flat
o * P 6mm .350” (8.9mm) Threaded with
22 .640” (16.26mm) Cone D4 D Flat
*Q4 | .840” (21.3 C
" - (21 3mm) Cone - .350” (8.9mm) Threaded Splashproof
C | .571” (14.5mm) Color Tipped Cone D3 | with D Flat (combines only with S, S2
D | .840" (21.3mm) Color Capped Cone & S3)
Specify cap color for toggles C & D émm .350” (8.9mm) Threaded Splash-
at the end of the part number. D8 | proof with D Flat (combines only with
* Available on 1- and 2-pole only. S, 52 & S3)
Circuits
*1 | ON | NONE | OFF
2 | ON | NONE | ON .
3 Ton | o | on Large Toggles Large Bushings
5 T on | oNE [ oN B .453" (11.5mm) Large Bat B1 Large .472" (12mm) Threaded
o o (ON) B2 | .689" (17.5mm) Large Bat with Keyway
(ON) (ON) R | .610" (15.5mm) Large Flatted p3 | Lorge 472" (12mm) Threaded
9| ON | OFF |(ON) Splashproof with D Flat
**4 | ON ON ON ‘
**6 | (ON) | ON | (ON)
#*7 | ON | ON |(ON) Locking Lever Bushings For Locking Levers
() = Momentary L | .201” (5.1mm) Dia. Locking Lever L1 .291” (7.4mm) Threaded with Keyway
* ON-NONE-OFF circuit avail- for Lever Lock
able in 1- and 2-pole only. L4 6mm .291” (7.4mm) Threaded with
** 3. ON circuits Keyway for Lever Lock
L2 | Smooth with Keyway for Lever Lock
13 .295" (7.5mm) Threaded Splashproof
with D Flat for Lever Lock
IMPORTANT: émm 295" (7 5mm) Threaded Splash
Switches are supplied without UL, L8 mm oy reaced Spias

A

cULus & CSA marking unless specified.
UL, cULus & CSA recognized only when
ordered with marking on the switch.
Specific models, ratings, & ordering in-

structions are noted on General Specifi-

cations page.

proof with D Flat for Lever Lock

A50
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Terminals
Solder Lug*

02

Quick Connect

03

.250" (6.35mm) Straight PC

05

.425" (10.8mm) Wirewrap

06

.750" (19.05mm) Wirewrap

07

.964" (24.5mm) Wirewrap

08

1.062" (27.0mm) Wirewrap

* Wire harness & cable assemblies
offered only in Americas

Optional Caps
For Small Bat Toggles

For S Bat Toggle

Cap Colors

Black

Conical Cap for S Bat Toggle

White

For Large Bat Toggles

Red

For B Toggle

Yellow

For B2 Toggle

Green

Cap for Locking Lever

No
Code

Nickel Plated Supplied
with Switch

Blue

= QM m| O|w|>

Gray (for K1
& K2 paddles)

A

Black

C

Red

G

Blue

DESCRIPTION FOR TYPICAL ORDERING EXAMPLE

413" (10.5mm) Bat Toggle

1/4-40 .350” (8.9mm)
Threaded Bushing with Keyway

Silver Contacts
with 6-Amp Rating

M2013SS1WO1

— SPDT

ON-OFF-ON Circuit

Solder Lug Terminals

www.nkk.com
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Series M

Bushing Mount Miniature Toggles

POLES & CIRCUITS
Toggle Position
) = Momentary Connected Terminals Throw & Schematics
Down | Center Up Down Center Up
Note:  Terminal numbers are not actually
Pole| Model | keyway, . Keyway - | on the switch.
2 (COM)
SP | M2011 ON NONE OFF 2-3 OPEN OPEN SPST /
3
M2012 ON NONE ON
M2013 ON OFF ON 2 (COM)
SP | M2015 ON NONE | (ON) 2-3 OPEN 2-1 SPDT /
M2018 | (ON) OFF (ON) 3 ol
M2019 ON OFF (ON)
2 (com 5
DP | M2021 ON NONE OFF 2-3 56 OPEN OPEN DPST / ********* /
3 6
M2022 ON NONE ON
M2023 ON OFF ON 2 (oM 5
DP | M2025 ON NONE | (ON) 2-3 56 OPEN 2-1 54 DPDT / ------ .-/
M2028 | (ON) OFF (ON) 3 o1 ¢ o
M2029 ON OFF (ON)
M2032 ON NONE ON
M2033 ON OFF ON A £ e 2 5¢ [COM o8
3P | M2035 | ON | NONE | (ON) | 2 %_3 6| opeN | 2 133 4| 3ppr / ------ / ------ /
M2038 | (ON) OFF (ON) 3 ol 6 04 9 o7
M2039 ON OFF (ON)
M2042 ON NONE ON
M2043 ON OFF ON q k. 1k 2 5 (COM @8 l
4p | M2045 | ON | NONE | (oN) |53 2¢ | open | BT 54 1 e f S A j ----- j
M2048 (ON) OFF (ON) 3 [ 6 o4 9 [ ) 12 e10
M2049 ON OFF (ON)
For 3 Throw (3-On)
Connected Terminals & Schematic
Pole | Model | Down |Center| Up Down Center Up
c ExTer?aI Comg‘mgln c ExterPol
onneciion onnection
M2024| ON | ON | ON 200 /s 200 /5 2 %
SP | M2026 | (ON) | ON | (ON)
M2027 | ON | ON | (ON) Tiou 3 4%outl 6lout 1oull 3 4lout) 6 loul Tiou 3 4%out 6 lout
2-3 5-6 2-3 54 2-1 5-4
Comeman,  Comechen Connedlon,  Comnechon codemal | obdermal
m2044| on | on | on 20 /5 s /0 20 /5 si /1 2‘;:,”“ '(jn/S s
DP | M2046 | (ON) | ON | (ON)| , . . . . \l ./ o \l / . . .
M2047 ON ON (ON) 1(out] 3 4 (out) 6 (out) 7 (out) 9 10 (out) 12 (out) | 1(out) 34 (out) 6 (out) 7 (out) 910 (out) 12 (out) |1 (out) 3 4 (out) 6 (out) 7 (out) 9 10 (out) 12 (out)
2-3 5-6 2-3 5-4 2-1 54
8-9 11-12 8-9 11-10 8-7 11-10
The SP3T model utilizes a (- fout The DP3T model utilizes a ~loutl = lou
double pole base. External (e =a four pole base. exernol [ 55 &
9] Conn ) iy &
Conn filbz«f{(i:r?)mmon [Cir;]nmmon nj?s %?7 l(i:l'?lmmOn
External connection must be A7 T External connection must be (outl P T P levt
made during field installation. fout) foutl made during field installation. fout fout
NI<KI<
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Bushing Mount Miniature Toggles

Series M

SMALL TOGGLES
S 413" (10.5mm) $2 .200” (5.08mm) $3 .256" (6.5mm)
Bat Bat Bat
Important: -
Toggle length changes 28) Dio,\\k\* ‘/ s
based on bushing selected. ! TV @710 \‘35*/ 27) Diuj\\\’ /
Al illustrations are shown 0.3 106, \ : o
with .350” long bushing. B 256
When using a .280” long
bushing, toggle length
increases .070”.
Standard Material & Finish: Brass with Bright Chrome
Contact factory for optional finishes.
E .450” (11.4mm) E2 256" (6.5mm) E4 .840” (21.3mm) C 571”7 (14.5mm)
Flatted Flatted Flatted Color Tipped Cone
Supplied with Cap AT445
Material: Polycarbonate
S rs T
‘V ‘ 0?8!\ 25
sgoly ]
w2 ‘ e
165 ‘ ‘ %110 ﬂjj, '.?7& ‘ /
.sjﬂ ! |
Only Available in 1- & 2-Pole  Only Available in 1- & 2-Pole
.550” (14.0mm) .640” (16.26mm) .840” (21.3mm) .840” (21.3mm)
Q Cone Q2 Cone Q4 Cone D Color Capped Cone

andia_ | 2
s .l12'27 ‘QJ\\\ /
e T ]

‘ / (21.3) /
(16.26) .840 |
.640 |

A

Only Available in 1- & 2-Pole Only Available in 1- & 2-Pole

Supplied with Cap AT460

Material: Polyethylene

(3.1) Dia__

— 25—
-],227\\ /
T
213 (6.4 /

840 646 |

/

X

Only Available in 1- & 2-Pole

Cap Colors
Available: A

NI<I<

Black White Red Yellow Green Blue

Gray

(For K1 & K2 only)
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Series M

Bushing Mount Miniature Toggles

SMALL BUSHINGS

1/4-40 .350” (8.9mm)

6mm/.350” (8.9mm) .350” (8.9mm)

S1 Threaded with Keyway sS4 Threaded with Keyway 52 Smooth with Keyway
*“‘4838]‘ I o8 M6 PO.75 ,Mggéa]‘ 162)Dia
- - i1 A =
0] 2] =il 29 -
098 \ 098 ] I 098 J ]
09| 09|12
_ _ 035 _ 035
_l80)Dial__ _leapia|_ 89 (6.0)Dia_ 89|
315 315 350 315 350
Maximum Panel Thickness with Maximum Panel Thickness with
Standard Hardware: .102” (2.6mm) Standard Hardware: .102” (2.6mm)
Al 1/4-40 .280” (7.1mm) A2 .280" (7.1mm)
Threaded with Keyway Smooth with Keyway
.08 08 16.2] Dia
|[~.03 I031 244
2] B 5] )
098 ] 098
09|~
_ 035
_|B0Dia|__ _|BoDial AR
315 315 280

When using this bushing, foggle length is

increased by .070”. Maximum Panel Thickness

with Standard Hardware: .031” (0.8mm)

When using this bushing, toggle
length is increased by .070".

1/4-40 .350” (8.9mm)
Threaded with D Flat

09)_|

035

89
350

(8.0) Dia
315 =

Maximum Panel Thickness with

Standard Hardware: .102” (2.6mm)

Standard Hardware: .102” (2.6mm)

D4 6mm/.350” (8.9mm) D3 1/4-40 .350” (8.9mm)
Threaded with D Flat Threaded Splashproof with D Flat
‘ : ;
2.5 @ 2]
098 \ 098

__|80IDia|_ 10.0) Dia
315 -394

D3 combines only with S, S2 & S3 toggles.
Maximum Panel Thickness with
Standard Hardware: .193” (4.9mm)

Maximum Panel Thickness with

6mm/.350” (8.9mm)
Threaded Splashproof with D Flat

D8

Standard Hardware Supplied for Small Bushings

Bushing Codes S1/S4 A1 D1/D4 D3/D8 L1/l4 L3/L8
;
Hex Nut 2 2 2 1 2 1
29 I
' Hardware | |ocking Ring 1 1 0 0 1 0
| oo | and
' Quantity Lockwasher 1 1 1 0 1 0
D8 combines only with S, S2 & S3 toggles. .
Maximum Panel Thickness with O-ring 0 0 0 1 0 1

Standard Hardware: .193” (4.9mm)

For S1, S2, A1, A2
or $4 Bushing with | .

Keyway & for L1 M’
(6.5) Dia
256

or L4 Bushing ]
Lo

For S1, Al or
S$4 Bushing with |

Locking Ring & for @74
(6.5) Dia 6.5

L1 or L4 Bushing 63 il

2.2) Dia /S 1
087

For D1, D4, D3 or
D8 Bushing with | !

D Flat & for L3 @7 58
(6.5) Dia 1
256

or L8 Bushing
NI<KI<L
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Bushing Mount Miniature Toggles

Series M

LARGE TOGGLES

Toggle & Bushing Combinations: These toggles combine with the 12mm bushings B1 & B3.

B 453" (11.5mm)
Large Bat

B2

250
6.0) Dia_,- \ " /
236 _ \\ \

.689” (17.5mm)
Large Bat

!

R .610” (15.5mm)
Large Flatted

(6.15)
242

Standard Material & Finish: Brass with Bright Chrome

Optional Finishes: Contact factory for satin chrome or black.

Large .472" (12.0mm)

Bl Threaded with Keyway

1.0
§.043 !
)

LARGE BUSHINGS

B3

10.9) _

|
(18.0) Dia
709

Large .472" (12.0mm)
Threaded Splashproof with D Flat

I ‘ H]:}
= /8

M2 P1/

2.0)
079
Maximum Panel Thickness with Maximum Panel Thickness with
Standard Hardware: .216” (5.5mm) Standard Hardware: .256" (6.5mm)
Standard Hardware for B1: Standard Hardware for B3:
1 hex face nut AT503M, 1 locking ring AT506M, 1 hex face nut AT503M
1 lockwasher AT508, and 1 hex backup nut AT527M and 1 o-ring AT401P
Panel Cutouts
(12.5) Dia
492 ‘ (12.5) Dia -
T 492 f
For B1 Bushing _ _oms) For B1 Bushing B - For B3 Bushing ny
with Keyway s with Locking Ring o0 with D Flat N
354 .
|'l.0s) ~ } ()25 Dia
=060 PA_(3.0 Dia '
T8
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Series M

Bushing Mount Miniature Toggles

LL1

1/4-40 291" (7.4mm)
Threaded with Keyway

.650

LOCKING LEVER & BUSHINGS

6mm/.291” (7.4mm)

Threaded with Keyway LL2

LL4

Maximum Panel Thickness with Standard Hardware: .047” (1.2mm)
Standard Hardware for L1 & L4: 2 hex nuts AT513H or AT513M,
1 locking ring AT507H or AT507M, and 1 lockwasher AT509

LL3

1/4-40 .295” (7.5mm)
Threaded Splashproof with D Flat

LL8

(10.0) Dia_
.394

—

(16.5)

650 315

!

9.8)
(7.5)
'3f6 295
2

e T ]

.

(8.0)

\ (1500 v+ A
591

Smooth with Keyway

(5.1) Dia
.201

T

(16.5)
.650

315

|

t
93 )

366 975
0

Maximum Panel Thickness with Standard Hardware: .047” (1.2mm)

Standard Hardware for L3 and L8: 1 hex nut AT513H or AT513M and 1 o-ring AT516

\

.
(8.0)

(15.0) ¥ —
591

6mm/.295” (7.5mm)
Threaded Splashproof with D Flat

1
an

5
T

|

I

(4.6)

/
“7 81

Dia

(6.2) Dia
<244

i

t0.9
035

Lever Material & Finish: Brass with Chrome Plating

on-off-(on on-off-on &on;-off-(on}
on-none-on on-none-(on) on-on-(on on-on-on on)-on-(on
Locking
Mechanism
2 positions lock 1 position locks 2 positions lock 3 positions lock 1 position locks
No Code Supplied with Cap AT427 Lever Color Codes for Optional Anodized Aluminum Caps
Cap Material:
Brass with Nickel Plating A Black C Red G Blue

A56
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Bushing Mount Miniature Toggles

Series M

CONTACT MATERIALS & RATINGS

>

Toggles

W Silver over Silver Power Level 6A @ 125V AC & 3A @ 250V AC
G Gold over Brass or Copper Logic Level 6A @ 125V AC & 3A @ 250V AC
Note: See Supplement section to find complete explanation of operating range.
A Gold over Silver Power Level 6A @ 125V AC
or Logic Level or 0.4VA maximum @ 28V AC/DC maximum
Note: This dual rated option is suitable when two or more identical switches are used in logic and in power circuits within
the same application. See Supplement section to find complete explanation of dual rating and operating range.
TERMINALS
i " .
- .062” (1.57mm) Wide -
01 Solder Lug Epory sea | E(;) 02 Quick Connect Epoxy Seal / (633
) .
2.0 _ L Lz.m :
07971} |7y 079 »‘ Ln.sn
043 062
Thk=(08) Thk=(08)
031 031
.250” (6.35mm)
03 Straight PC ‘ "?8%' ‘: = (, ‘:%%l TP L - Tﬁg Typ
-0 00—, -0-0-0—4 -0-0-0-0—
— @) @ @ @
EpoxySeon m] (2_53(;5) ,(‘)2718*5 P 7(\)27 ‘5ﬁ5 vp 7(\)27 \57 ‘5_71%5 P ,(‘)2,(‘)5,(‘)8,81 1?5 yp
189 Ly b la Lola 1y Loda 17 T
‘ ‘ LI - \Cﬂ.S)DiuTyp N \»{ | B . 7(‘)7 ‘\7“ 8)7DiuT 7(\)7(\)7(\)7 \\7“ 81Dia T
- o o lo7y o P o3P 7o P
Thke= 03 Single Pole Double Pole Three Pole Four Pole
05 425" (10.8mm) 07 964" (24.5mm) 3 T
Wirewrap or Extended PC Wirewrap or Extended PC Epoxy Seal ‘
A Dimension A =
06 .750” (19.05mm) 08 1.062” (27.0mm) J terminal lengths
Wirewrap or Extended PC Wirewrap or Extended PC oz as shown beside
=1 =050 the terminal codes
If using as extended PC terminal, refer to the above footprints. Thk= 01 at the left.
OPTIONAL CAPS & CAP COLORS
B ATA15 Lever Cap C AT444 Conical Cap R AT434 Lever Cap Vv AT406 Lever Cap
for S Bat Toggle for S Bat Toggle for B Toggle for B2 Toggle
Material: Material: Material: Material:
Polyethylene Polyethylene Polyvinyl Chloride Polyvinyl Chloride
25—
. -]
25— L ose_, _g5e i Dfi\ \ /\
50010y \ v / 14.8) Dia \ - / 16.6) Dia \y B \
w7 A 89 o\ 260 T\ =7} oo
W nzo ‘ 15| I A (18.5) '
s A 13 i 3 e 728 \
: 516 .
i | | b I S
Cap Colors
Available: A Black B White c Red E Yellow F Green G Blue
NIKI<
SWITCHES www.nkk.com A57

Programmable | Illuminated PB| Pushbuttons Rockers

Accessories Indicators Touch Tilt Tactiles Slides Rotaries Keylocks

Supplement



Toggles

Programmable | llluminated PB| Pushbuttons Rockers

Touch Tilt Tactiles Slides Rotaries Keylocks

Indicators

Accessories

Supplement

>

Series M Bushing Mount Miniature Toggles

TYPICAL SWITCH DIMENSIONS
Solder Lug Single Pole

(10 x (2.0 Typ
Keyway [.043 x.079
ot
(4.7) Typ
i 185

T f
I— L(O,Sl Typ
i .031

*‘ _ (0.5 Typ
.020

79 L 005 . 89 |94 |45,
3n 413 350 371 T 77
M2012SS1WO01 M2011 model does not have terminal 1.
Solder Lug Double Pole
(1.1) x (2.0) Ty
Keyway [ 043x.079
| . * |
r\ AT 5”3 = [
_ _ 250 4 185 _ [ e=nle=m2]]| - 13.0)
& JE'; ‘ Lo :3)T :'# o
&/' = 031 P m=n : o l
! (2.8) Dia ‘ 05T (2,00
1o =020 " *‘ ‘“.079 e
nm2n | L 105 89)_|. 19.4 |5 s |
500 3 350 7371 7 189
M20225S1WO01 M2021 model does not have terminals 1 & 4.
Solder Lug Three Pole
0.0 x 200T
Keyway | .043;2.079 s |
O
o %E‘: =
4 = 13.0
- - X ‘I T (=] (= ] 15
0.8 i e |
_\_/_ s L08R 5| k| oo J
‘ *‘JO.S)Typ
020
(7.5) L 005 . B9 | ms | |45 w8tp.l | | Leowp
689 3 350 453 177 189 079
M2032SS1WO01
Solder Lug Four Pole

(1.1) x (2.0) Typ
.043 x.079

Keyway
! |
hy —
B e e
_ _ = - il _ (13.0)
1 = o]l 5
S 0 ‘ 0.8) Typ T T {
B 031 = =
! *‘*IO.S)Typ \
020
(22.3) L 105 .89 . ms | |45
878 A3 a5 T 453 77 wawe Ll 2ome

M20425S1WO01
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Bushing Mount Miniature Toggles

Series M

STANDARD HARDWARE FOR SMALL & LARGE BUSHINGS

AT513H for Inch AT507H for Inch AT509

AT513M for Metric AT507M for Metric Lockwasher

Hex Nut Locking Ring Steel with Zinc/Chromate
Brass/Nickel Steel with Zinc/Chromate (not supplied with

1/4-40 Thd or
M6 P0.75
(8.0)

r ‘ N
‘@’ 315
—"7 1]

_n

(6.0) Dia or
.250

splashproof models)

! Lo
2.0] Dia _ (6.4 Dia i
A N |

¥

¥

AT516

O-ring for

Splashproof Models
Nitrile Butadiene Rubber

Q 16 07‘ Dia 5,631Dio
V

_t

Y e
_wa_| los n7) 0.8) Lo “Taze)
354059 067 031 020 070
AT503M AT506M AT508 AT527M AT401P
Hex Face Nut Locking Ring Lockwasher Hex Nut O-ring for Splashproof
Brass/Chrome Steel with Zinc/Chromate Steel with Zinc/Chromate Steel with Models
(not supplied with Nickel Plating Nitrile butadiene rubber
121016 splashproof models)
476 n21)
| hze 476
| "
' (12.1) Dia
_ _(143) — .2) Dia _ __(15.8) Dia _ _ 476
563 = iy 622 117.5) Dia
‘ 28] { { 689
o
(13.8) Dia
43
- . — e " —
—nea__[tea slﬂ 035 oo 1.0 J Lios) __nea__ | lea Los
094 1o 039 039 020 630 079 059

OPTIONAL SPLASHPROOF BOOTS

Various optional nuts and ON-OFF plates are available; dimensions are shown in the Accessories & Hardware section.

AT428 (M-metric H-Inch) AT402 AT402S
445" (11.3mm) 760" (19.3mm) 567" (14.4mm)
Boot for S Toggle Boot for B2 Toggle Boot for B Toggle
Silicon Rubber Silicon Rubber 1891 ic Silicon Rubber
. - [4.6) Dia f ‘ (8 0) DIG*
':2.]7) Dia ‘ Ko7 (12.4) Dia 08 . (12.4) Dia
5 - 264 193 \ N Tass [ a9 | | 8?80 o
(”3386 ‘ Ol e (23.8).7\0 ‘ - g e el - ‘470'9] ¢
naaf L N near | AL i
563 il ] ' I Pl
— Lo _ 25 + 13.0_(3.5 0.5)] + 113035
079 ~.098 Jig =138 050 Tig <138
% Ln.sn L] 57) Lml
062 .062
AT401A/H/S AT4181 <&=NEW

4617 (11.7mm)
Boot, Nut and O-ring for B2 Toggle
More details in Accessories section

- (16.0) Dia _,
.63
—_— {17 0} Dia
O
4 1 1 [ 7 51 Dia
[ 689
T ' [
(10.0) [
] (11.7) .394 [
(13.2) 461 | [ '
.520 e d--L-

1.57)
062

T ties
{ 138 1

.732" (18.6mm)

Boot, Nut and O-ring for B2 Toggle
More details in Accessories section

__[8.0)Dig,,_
315 ‘

__(13.8)Dia
543

(215 Dia
846

(5.5) t
217

¥
‘“%‘“ [
0.57
062

tas7)_16.3)
248
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Series M

Bracket PC Mount Miniature Toggles

M20

TYPICAL SWITCH

S2

ORDERING EXAMPLE

G

13

Poles Small Toggles — Small Bushings
L SPDT S 413" (10.5mm) Bat A2 | .280" (7.1mm) Smooth with Keyway
o | DPDT $2 .200” (5.08mm) Bat $2 | .350” (8.9mm) Smooth with Keyway
B < L S3 .256" (6.5mm) Bat A1 | 280" (7.1mm) Threaded with Keyway
E 450" (11.4mm) Flatted S1 | .350” (8.9mm) Threaded with Keyway
E2 .256" (6.5mm) Flatted Deduct bracket thickness of .020”
E4 840" (21.3mm) Flatted (0.51mm) from above dimensions
Circuits Q .550” (14.0mm) Cone
2| ON | NONE| ON Q2 .640" (16.26mm) Cone
3| ON OFF | ON Q4 .840” (21.3mm) Cone
5| ON | NONE | (ON) Toggle dimensions are based on use with
a .350” (8.9mm) bushing; add .070”
8 | [ON) | OFF | (ON) (1.78mm) to toggle length when combin-
9| ON | OFF |(ON) ing with a .280” (7.1mm) bushing
*4 | ON ON ON
*6 | (ON) | ON | (ON)
7] oN | ON | (ON) Locking Lever — Bushing For Locking Levers

( ) =Momentary

L | .201” (5.1mm) Dia. Locking Lever L2 | Smooth with Keyway for Lever Lock

*3-ON circuits

A

Standard Toggle & Bushing Combinations:
§52 & S2A2

IMPORTANT:

Switches are supplied without UL,
cULus & CSA marking unless specified.
UL, cULus & CSA recognized only when
ordered with marking on the switch.
Specific models, ratings, & ordering in-
structions are noted on General Specifi-
cations page.

A60
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Contact Materials & Ratings Optional Caps ] Cap Colors
w Silver; Rated B | For S Bat Toggle A Black
6A @ 125V AC & 3A @ 250V AC C | Conical Cap for S Bat Toggle B White
Gold; Rated
C | 0.4VAmax@ 28V AC/DC max ¢ Rel‘l"
Gold over Silver; Rated E Yellow
A | 6A @125V AC & 0.4VA max @ Cap for Locking Lever F Green
28V AC/DC max No | Nickel Plated Supplied G Blue
Code | with Switch
A Black
C Red
G Blue
Terminals
With Bracket
13 .250" (6.35mm) Straight PC with
465" (11.8mm) Bracket
15 .425" (10.8mm) Straight PC with
.630” (16.0mm) Bracket
17 .964" (24.5mm) Straight PC with
1.150” (29.2mm) Bracket
With Reinforced Bracket
23 .250” (6.35mm) Straight PC with
465" (11.8mm) Bracket
.425" (10.8mm) Straight PC with
25 630" (16.0mm) Bracket DESCRIPTION FOR TYPICAL ORDERING EXAMPLE
06 | 750" (19.05mm) Straight PC with M2022552G13-BC
.953" (24.2mm) Bracket
Red Cap on .413”
(10.5mm) Bat Toggle
lﬂ J — .350” (8.9mm) Smooth
Gold Contacts P 5 Bushing with Keyway
with 0.4VA Rating [ :
! —— DPDT
.250” (6.35mm) Straight PC Terminals ] ON-NONE-ON Circuit
with Bracket .465” (11.8mm) Long -l_| i
NI<KI<
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Series M

Bracket PC Mount Miniature Toggles

POLES & CIRCUITS

Standard Material & Finish:

Toggle Position
() = Momentary Connected Terminals Throw & Schematics
Down | Center Up Down Center Up
Note: Terminal numbers are not
Pole | Model | ooy, -~ Keyway- ||~ actually on the switch.
M2012 ON NONE ON
M2013 ON OFF ON 2 (COM)
SP M2015 ON NONE (ON) 2-3 OPEN 2-1 SPDT /
M2018 (ON) OFF (ON) 3 o
M2019 ON OFF (ON)
M2022 ON NONE ON
M2023 ON OFF ON 2 (com 5
DP | M2025 | ON | NONE | (ON) | 2.3 56 | OPEN | 2-1 54 DPDT / —————— /
M2028 (ON) OFF (ON) 3 e1 6 o4
M2029 ON OFF (ON)
For 3 Throw (3-On)
Connected Terminals & Schematics .
Pole | Model 5 c 0 External Connection
own enter P
M2024 ON ON ON -
The SP3T model util
SP | M2026 (ON) ON (ON) a jouble :o‘ieial;;.lzes
M2027 ON ON (ON)
Com:gngln Corﬁfwteeggglw Comgéﬂgln External o\J—’:(OUZ
2005 2inl /5 20n /5 External Comn ——#_ | common
connection s 21 (in)
. . . . R must be made 4jr' Tj
1(out] 3 4(out) 6 (out) 1(out) 3 4(out) 6 (out) 1lout) 3 4(out) 6 (out) during ﬁe|o| (out) (out)
2-3 56 2-3 54 2-1 54 installation.
SMALL TOGGLES
Important: 5] 413 59 200" 53] 256" £] 4507
Toggle length changes based on (10.5mm) (5.08mm) (6.5mm) (11.4mm)
bushing selected. All illustrations Bat Bat Bat Flatted
are shown with .350” (8.9mm)
long bushing. When using a .280” s
(7.17mm) long bushing, toggle length 28)0ia_ \\' / ) 0.
increases .070” (1.78mm). ' T (2.7 Dia__, \'35‘/ f
10.5) 106\ \ e

Brass with Bright Chrome
Contact factory for optional finishes.

256" (6.5mm)
Flatted

E2

Flatted

.840” (21.3mm)

(14.
.55

.550” (14.0mm)
Cone

(S.UDiOJ\Y’\‘

122

0)

550

L

.640” (16.26mm)
Cone

Q2

(3.1) Dia_

122 7\?2507

/

/

25° —,

0

(16.26) ‘
| 640 |

.840” (21.3mm)
Cone

Q4

3.0) i [l
.[12'2{ IOJ\\\ /

213)
.840 | /

A62
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Bracket PC Mount Miniature Toggles

Series M

SMALL BUSHINGS

.280"” (7.1mm)

A2 S2

Smooth with Keyway

0.8) ,.(09)
‘ 035

1 |+
(8.0) Dia _ |
315 L

b N (2.5)

(6.2) Dia
244

05
.020
N
.280

When using this bushing, toggle length
is increased by .070” (1.78mm).

B
¥ |+
(8.0) Dia _ N —
315 =
| IN ls)

.350” (8.9mm)
Smooth with Keyway

(0.8)
.031

e _109)
H 035

(6.2) Dia
244

m—o

.098

(0.5)
.020

+
1

_(89)__
350

Al .280” (7.1mm)

S1

Threaded with Keyway

(0.8)
.031

L
¥ |+
(8.0) Dia_ N
AN 2.5)

.098

i

When using this bushing, toggle length is increased
by .070” (1.78mm). Maximum Panel Thickness
with Standard Hardware: .031” (0.8mm)

¥ 17 | 4
(8.0) Dia _ |
315 I

AN (2.5)

.350” (8.9mm)
Threaded with Keyway

I

.08)
.031

.098

Maximum Panel Thickness with

Standard Hardware: .102” (2.6mm)

Panel Cutouts

Standard Hardware:
| 2 Hex Nuts (AT513H)

For A2, 52, A1, _ _ s For Al or @7& 1 Loc'kwas.her (AT509)
or S1 Bushing 6800 g ! S1 Bushing 63100 5 69 1 Locking Ring (AT507H)
with Keyway ) =~ 024 with Locking Ring 55 piq =% T For dimensions, see Accessories
087 & Hardware section.
LOCKING LEVER & BUSHING
mooH ocking Mechanism
with Keyway on-off-{on) on-off-on (on)-off-(on)
*‘ *[(2)&;2 on-none-on on-none-(on) on-on-(on) on-on-on (on)-on-(on)
i
7 O ‘ ;1(0'8] @ @ @ @ @
‘ 031
J (8.01 Dia|__
315

2 positions lock 1 position locks

. 25°—

[‘;s%%\/\\j\ﬁ/

2 positions lock 3 positions lock 1 position locks

165 | a0 No Code Cap for Locking Lever Color Codes for Optional
RS AT Supplied with Cap AT427 Anodized Aluminum Caps
S Material & Finish:

(9T3) 7 16,2 Dia Brass with Nickel Plating A Black C Red

366 59 ‘

[ — . . .
051 1 1 £10.9 Lever Material & Finish:
020 L o Brass with Chrome Plating G Blue

NI<I<
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Series M

Bracket PC Mount Miniature Toggles

CONTACT MATERIALS & RATINGS

Silver over Silver Power Level 6A @ 125V AC & 3A @ 250V AC
G Gold over Brass or Copper Logic Level 0.4VA maximum @ 28V AC/DC maximum
Note: See Supplement section to find complete explanation of operating range.
A Power Level 6A @ 125V AC
Gold over Silver or Logic Level or 0.4VA maximum @ 28V AC/DC maximum

Note: This dual rated option is suitable when two or more identical switches are used in logic and in power circuits within
the same application. See Supplement section to find complete explanation of dual rating and operating range.

13

.250” (6.35mm)
Terminal with
465" (11.8mm)
Bracket

TERMINALS

Straight PC Mount with Bracket

15

425" (10.8mm)
Terminal with

.630” (16.0mm)
Bracket

i

17

964" (24.5mm)
Terminal with
1.150” (29.2mm)
Bracket

[~

Straight PC Mount with Reinforced Bracket

23

.250” (6.35mm)
Terminal with
465" (11.8mm)
Bracket

H ]
1

25

425" (10.8mm)
Terminal with
.630” (16.0mm)
Bracket

HH

PCB footprints are on the following Typical Switch Dimension page.

OPTIONAL CAPS & CAP COLORS

26

.750” (19.05mm)
Terminal with
953" (24.2mm)
Bracket

B AT415 C AT444
for S Bat Toggle Conical Cap for
S Bat Toggle
25
o (T L
Material: [ \ 2.0l Material:
Polyethylene 35\ ‘47\2 Polyethylene
532
l /
Cap Colors
Available: A Black B White ¢ Red E Yellow F Green G Blue

Ab4

www.nkk.com



Series M

TYPICAL SWITCH DIMENSIONS A

Straight PC ¢ Bracket

Bracket PC Mount Miniature Toggles

Toggles

W (6.86) \T
L] . '27?0 —Keyway
(] Single Double 7
280
Pole _ Pole = _
f f 091
[ENGTH BRACKET Wt
(418) s [4lg) i s TERA/:INAL °F°
189 ‘ .'|Z7 189 | .]747 LENG’TH B
“ 17”“" % ]myp‘ ‘ ‘i‘J%RTw (8'25(])TYP*H*‘ LM 7) TYP‘
n 17) o 113226| ‘ I 08 Typ_! j|__ 185
%‘4 - | gl e
' L(&OL 12.7) '
315 500
M201252A2G13
e Terminal Terminal Bracket
S — 1 AP |\ Code: Length: Length:
* \ 7\ P
7.9 Typ ‘@3‘7 Toate @'l e. -
30 ézﬁ 3 é 7&5} 13 .250" (6.35mm) 465" (11.8mm)
B & v 1) I
‘7 - N " "
ngioo TVP/@(L¢— g i Typj/“ 43\ 15 425" (10.8mm) .630” (16.0mm)
1.5) Dia T D
oy P ” 5’ s g 17 964" (24.5mm) | 1.150” (29.2mm)
Straight PC ¢ Reinforced Bracket
! 16.86) A
i H 2'70 .~ Keyway
| \ | Single Double [27810)
: J i l Pole ] Pole J = _
BRACKET BRACKET v
LENfTH LENGiTH , WW
¥ ' [ URgU
14.8) | 14.5) 14.5) TERMINAL
W J| 57 s ‘ J i LENGTH
)
(mTyp,‘HL ‘ twwnLHL L ‘n 7T o, 5;Typ*H+ L
: : ¥p
ol L 48 “
G J{mu 4081Typ
Lté.sm 1635, \ noos |
o it '
O zn M201252A2G23
12.4)Typ . .
- - Terminal Terminal Bracket
el - (3];8|Typ i Code: Length: Length:
9. 53]Typ —e- 9. 53]Typ7é377@
éz 3 & (LS} 23 .250” (6.35mm) 465" (11.8mm)
l4 7} Typ [ [?875] Typ LT
' P7¢ 25 425" (10.8mm) .630” (16.0mm)
(1.8) Dia Typ4</‘l> | (1 8) Dia Typ J |
073 @6~ _ oo
)DiaTyp ﬂ 51 oot/ € 26 750" (19.05mm) | .953" (24.2mm)
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Series M

Angle PC Mount Miniature Toggles

M20 ' 2

TYPICAL SWITCH ORDERING EXAMPLE

S2 A2

G 40

Poles Small Toggles — Small Bushings
1 SPDT S 413" (10.5mm) Bat A2 | .280" (7.1mm) Smooth with Keyway
2 DPDT $2 .200” (5.08mm) Bat $2 | .350” (8.9mm) Smooth with Keyway
SP3T S3 .256" (6.5mm) Bat A1 | 280" (7.1mm) Threaded with Keyway
3| 3poT E 450" (11.4mm) Flatted S1 | .350" (8.9mm) Threaded with Keyway
4 g'g E2 | .256" (6.5mm) Flatted

* 4-pole available
on vertical
models only.

Toggle dimensions are based on use with
a .350” (8.9mm) bushing; add .070”
(1.78mm) to toggle length when combin-

ing with a .280” (7.1mm) bushing.

—

Circuits Locking Lever — Bushing For Locking Levers
2 | ON | NONE | ON L | .201” (5.1mm) Dia. Locking Lever L2 | Smooth with Keyway for Lever Lock
3| ON | OFF | ON
5| ON | NONE | (ON)
8 | (ON) | OFF | (ON)
9| ON | OFF | (ON)
*4| ON | ON | ON
*6 | (ON)| ON | (ON)
*7 | ON | ON | (ON)

() =Momentary

* 3-ON circuits available
with double and

four po|e bGSGS on|y

Standard Toggle, Bushing, & Terminal Combinations:

$2A2G30, $2A2G40, $52G30, $52G40,
LL2G30, & LL2G40

IMPORTANT:

Switches are supplied without UL,
cULus & CSA marking unless specified.
UL, cULus & CSA recognized only when
ordered with marking on the switch.
Specific models, ratings, & ordering in-
structions are noted on General Specifi-
cations page.

Ab6 www.nkk.com

Contact Materials & Ratings Optional Caps — Cap Colors
W Silver; Rated B | For S BatToggle A Black
6A @ 125V AC & 3A @ 250V AC C | Conical Cop for S Bat Toggle B White
Gold; Rated
G | 0.4VAmax @ 28V AC/DC max ¢ Rel‘:l
Gold over Silver; Rated E Yellow
A | 6A@ 125V AC & 0.4VAmax @ Cap for Locking Lever F | Green
28V AC/DC max ) ) G Blue
No | Nickel Plated Supplied
Code | with Switch
A Black
C Red
G | Blue
Terminals
30 .150” (3.81mm)
Right Angle PC (1-3 Pole)
32 Right Angle PCB
(1 Pole & 0.4VA Rating Only)
40 .150” (3.81mm)
Vertical PC (1-4 Pole)
.100” (2.54mm)
45 .
Vertical PC (1-4 Pole)
DESCRIPTION FOR TYPICAL ORDERING EXAMPLE
M201252A2G40
. — Gold Contacts
S Bk .28Qh(§.] mm) i with 0.4VA Rating
mooth Bushing with Keyway f:T] l. — Vertical PC Terminals with
'20011 (508mm) Bdf Togg|e | “ .]50” (38] mm) Term|n0| SpGClng
SPDT
ON-NONE-ON Circuit
NI<KILK
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Series M

Angle PC Mount Miniature Toggles

POLES & CIRCUITS

Tt)Dgg|e'\X::1i;ir?tgry Connected Terminals Throw & Schematics
Down | Center | Up Down Center Up Note: Tﬁrmino|hnumbers are not actually on
the switch.
Pole | Model | oy, Keyway . - . .
eywa eywa Reverse circuits available for vertical
—. * —. * mount SP & DP upon request.
. M2012 ON NONE ON
M2013 | ON OFF ON 2 (Com
s |,M2015| ON |NONE| (ON) | 23 | opeN | 21 | sor /
M2018 | (ON) OFF (ON) 3 ol
M2019 | ON | OFF | (ON]
,M2022 | ON | NONE | ON
M2023 | ON | OFF | ON 2 com s
DP |, M2025 ON NONE | (ON) 2-3 5-6 OPEN 2-1 5-4 DPDT / —————— /
M2028 | (ON) | OFF | (ON) 3 o1 5o/ s
M2029 | ON | OFF | (ON)
M2032 ON NONE ON
M2033 | ON | OFF | ON » se oM es
3P | M2035 | ON | NONE | (ON) | 3 3¢ | open | 2L 24 | apor / ------ / ------ /
M2038 | (ON) OFF (ON) 3 o1 6 o4 9 o7
M2039 | ON OFF (ON)
M2042 | ON | NONE | ON
M2043 | ON OFF ON ) se (COM @8 N
4| M2045 | ON |NONE | (ON) | 23 56 | open | 21 54 | spor j S S j ----- j
M2048 (ON) OFF (ON) 3 [ 6 o4 9 o7 12 ®10
M2049 | ON OFF (ON)
For 3 Throw (3-On)
Connected Terminals & Schematics
Pole | Model | Down |Center| Up Down Center Up
Coﬁ)r?géﬂgln Cof\ﬂgcrﬂgl] c ExTer?ol
M2024| ON | ON | ON 2y L% 2 L3 25
SP |M2026| (ON) | ON | (ON) N\
M2027| ON | ON | (ON) Tloul 3 4(out] 6 lout Tioull 3 4Toul 6 loul Touw 3 4outl 6 lout
2-3 5-6 2-3 5-4 2-1 5-4
Conneefion Commedion Comneeton Comnedion Comnedion Comnedion
m20a4| on | on | oN 2 /5 8in) N 200 /5 s/ 20 s s /0
DP |M2046| (ON)| ON |[(ON)| , R R . . . . . .
M2047 | ON ON (ON) Tlout) 3 4(out) 6 (out) 7 (out) 9 10 (out) 12 (out) | Tlout) 34 (out) 6 (out) 7 (out) 910 (out) 12 (out] | Tlout) 3 4 (out) 6 lout) 7 (out) 9 10 (out) 12 (out)
2-3 5-6 2-3 5-4 2-1 5-4
8-9 11-12 8-9 11-10 8-7 11-10
The SP3T model utilizes a oot The DP3T model utilizes a oull = lout]
double pole base. o [ four pole base. External g g
xrerna 6 3 X
Conn 7T£77Common Eg;ﬂmﬁfjf»%;i (C"?]mmon
4T T ! tin! P Ty Oy loul
External connection must be ou =) L= fout External connection must be foun (out] {out)

made during field installation.

made during field installation.
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Angle PC Mount Miniature Toggles

Series M

SMALL TOGGLES A
Important: S 413" (10.5mm) s2 .200” (5.08mm)
Toggle length changes based on Bat yse Bat
bushing selected. All illustrations are 2.8 Dioj\\r\‘ 7
shown with .350” (8.9mm) long o ; oo 25
bushing. When using a .280” (7.1mm) 106, J\\\ /
long bushing, toggle length increases 1508 /
.070" (1.78mm). [ —
.256" (6.5mm) .450” (11.4mm) .256" (6.5mm)
S3 Bat i Flatted Z Flatted
) t2k5°* 42 . (- 25
oo/ S mel)
(6:5) ©5 |
256 236
Standard Material & Finish: Brass with Bright Chrome
Contact factory for optional finishes.
SMALL BUSHINGS
A2 .280" (7.1mm) $2 .350” (8.9mm)
Smooth with Keyway Smooth with Keyway
4% e < e
2.5] ) = L:> 125)]@ ~ Q
098 | T 098 ]
09| 09| I
035 _ 035
_|eovial_ AN (8.0) Dia | _ .89
315 280 315 350
When using this bushing, toggle length
is increased by .070” (1.78mm).
Al .280” (7.1mm) S1 .350” (8.9mm)
Threaded with Keyway Threaded with Keyway
*\‘\‘%381) *“Hgg‘ 1/4-40 Thd .
‘
. 1)- —--{mi
25 25 ] s
098 \ 098 i
0.9 ||
_|18.0) Dia|__ _|18.01Dia|__ k(ggsb
315 315 350

When using this bushing, toggle length is increased
by .070” (1.78mm). Maximum Panel Thickness

with Standard Hardware: .031” (0.8mm)

Maximum Panel Thickness with

Standard Hardware: .102” (2.6mm)

Panel Cutouts

Standard Hardware:

For A2, S2, Al or | . For Al or ‘ 2 Hex Nuts (AT513H)
S1 Bushing B 56 S1 Bushing B : 1 Lockwasher (AT509)
with Keyway 1651010 e 220 with Locking Ring (¢ 5pic 63 1 Locking Ring (AT507H)
256 ! 0.8 21262) Do B For dimensions, see Accessories
087 & Hardware section.
NIKI<
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Angle PC Mount Miniature Toggles

LL2

650

Smooth with Keyway

*
'315 (4.6) Dia
— 181
(6.2) Dia
<244
'
t0.9
035

Silver over Silver

LOCKING LEVER & BUSHING

Locking Mechanism

on-off-(on)

on-none-(on) on-on-(on)

B & @&

2 positions lock

on-none-on

2 positions lock 1 position locks

No Code

Cap for Locking Lever

Supplied with Cap AT427
Material & Finish:

Brass with Nickel Plating

Lever Material & Finish:
Brass with Chrome Plating

CONTACT MATERIALS & RATINGS

Power Level

(on)-off-(on)
(on)-on-(on)

on-off-on
on-on-on

3 positions lock 1 position locks

Color Codes for Optional
Anodized Aluminum Caps

A C

Black Red

G Blue

6A @ 125V AC & 3A @ 250V AC

Gold over Brass or Copper

Logic Level

0.4VA maximum @ 28V AC/DC maximum

Note: See Supplement section fo find complete explanation of operating range.

A

Gold over Silver

Power Level
or Logic Level

6A @ 125V AC
or 0.4VA maximum @ 28V AC/DC maximum

Note: This dual rated option is suitable when two or more identical switches are used in logic and in power circuits within
the same application. See Supplement section to find complete explanation of dual rating and operating range.

30

.150” (3.8 1mm)
Right Angle PC (1-3 Pole)

L 4NTyp
‘ 185
3 2 11

| |
-O1@—rgh,
(1.8) Dia Typ
‘L.073

. (2.54)Typ
100

Single Pole

TERMINALS
32 Right Angle PCB
with Reverse Circuit
(1 Pole & 0.4VA Rating Only)
N . 47 Typ
7, e,
e e B¢ o
,@L@L@“%* -0—O0—6—3
381 ESEPAIPN
,éL 2 él _wio : : [ - ‘k(ii].;)éé)Typ
] | | 2 13 -
[]‘2_7] 14.35) 7(4\37@7 T [
500 565 9.27)
B (5 | L L] l AL '3?5
| - 2587 7®’ . (2.541Typ J T 254Tp
\n 8100 1p \n 80T 1.8 o O(T)
073 o3 P ora P
Double Pole Three Pole

Terminal dimensions are shown on the Typical Switch Dimensions pages which follow.
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Angle PC Mount Miniature Toggles

Series M

.150” (3.81mm)

TERMINALS (Continued)

>

Toggles

40 . o __(4.8)Typ N __[48Typ

Vertical PC (1-4 Pole) | -G L, e oL 5 e,

P COY _ele 00O gy, 0000 gy
>, BEIw O[O Bawe ~0-&-@ 10 elde it
-0—% -@+@— IREPREPR REPRIPEAPR)
I K -0—0— -O—O0+0—O0—
7cj 7()L7ch4T QD o | 1 | | | SD ‘
| |
127 27 (14.35) (14.35)
500 .5To 5f5 5([5
NP C o Lo Lo
-® — —@+e®—! — e
(2.54) Typ (2.54) Typ (2.54) T
W e g W e H R
(1.8) Dia Typ (1.8) Dia Typ (1.8) Dia Typ (1.8) Dia Typ
073 073 073 073
Single Pole Double Pole Three Pole Four Pole
45 .100” (2.54mm)

Vertical PC (1-4 Pole) sl (2.541Typ L B8 st a8
2.54) Typ @saTp_ ~]189[" 100 ], e 00 ] s 5 |78
j00 ) 13 00 3 23, 6 000 1 o-0+0-0%

@2 @2 @5 y<i 57®87 22 5 8 ®u
N A 5 T Ol —'-
9 f 81 4 *8*84*@7 [:-ip-<18 [y
*@T -0 ¢ 7 [ [ [ SRR }
12.7) (14.35) (14.35)
Uszdé] $500) 5([5 565
L] | oy L]
oot oot o€ —o l
esatyp.| L ngpiatp  254mp | |\ 080ate  @satp.] |L"\08biawp 2.50%p.] |-\ 1.8)DiaTyp
100 073 100 073 100 073 500 073

Single Pole

Double Pole

Four Pole

Three Pole

Terminal dimensions are shown on the Typical Switch Dimensions pages which follow.

OPTIONAL CAPS & CAP COLORS

AT415
for S Bat Toggle

25°

|

Material:
Polyethylene

AT513H for Inch
AT513M for Metric
Hex Nut (2 per switch)
Brass/Nickel

1/4-40 Thd or
\ /[ M6PO.75
_ 8.0

315
|

(1.5)

oo |1
354 .059

NI<I<

AT444
Conical Cap for S Bat Toggle

K/25°ﬂ/
(4.8) Dia__,» -
e U L

M.5)
452

C

Material:
Polyethylene

13.1)
.516

L |

STANDARD HARDWARE

AT507H for Inch

AT507M for Metric
Locking Ring (1 per switch)
Steel with Zinc/Chromate

(6.0) Dia
236

L _ 120/ Dia
207 A7z
079 l

[
05|
217
nat t0.8)
067 031

Colors Available

A Black E Yellow

B White F Green

C Red G Blue
AT509

Lockwasher (1 per switch, none
with splashproof)
Steel with Zinc/Chromate

o ]
_ —(6.4) Dia i
[ ¥

¥

{105
050

=S

SWITCHES

www.nkk.com

A71

Programmable | Illuminated PB| Pushbuttons Rockers

Accessories Indicators Touch Tilt Tactiles Slides Rotaries Keylocks

Supplement



Toggles

Programmable | Illuminated PB} Pushbuttons Rockers

Touch Tilt Tactiles Slides Rotaries Keylocks

Indicators

Accessories

Supplement

Series M

Angle PC Mount Miniature Toggles

>

TYPICAL SWITCH DIMENSIONS

.150” (3.8 1mm) Right Angle PC Single Pole
Keyway (2424)1 Dia
— f
| 7o
_ _ = -— - -
4 ] _ i
B3
169
[2.9)J v Nl \ 027 Lo, 8]Typ
R =016
8.545)Typ* . ,‘ (1.09) ‘ ‘e(4 7) Typ
T 6.86)|_(7.32)_ ;nz n_ 30
200 270 288 500 512
M201252A2G30
.150” (3.8 1mm) Right Angle PC Double Pole
6.2) Dia
Keyway 244
. |
(2.91J I *H 04 - Loznme
T4 016 1050
1.4 Typ| ||« J . 1.09)
055 043
(5.08)_ 686 (732 (27| |_38)
200 7 887" 500 50
M202252A2G30
.150” (3.8 1mm) Right Angle PC Three Pole
ey e -8
‘ I
_ @ — EE -—f - _7.5)
689
, |
a3
ik 169
(2 91J [ »MJ&? ‘ ‘ n 27) Tp [N | [0 8)Typ
.(]S‘UT‘/P* - [1 8] ‘ ‘ 1?8751Typ
(O8I - 116.86).|. (8.0) (14 35] _(3.81Typ (20 ]
- 2707 315 150
M203252A2G30
Right Angle PCB Single Pole ¢ Reverse Circuit
f\ —
25°
y/
2.7) Di 2) Di
Keyway ‘ Hoé '0& _(264%] b |
* o) %
7.9) I _ _
310 S - SIE 55) ﬁz .33
L 1749 ' i L@zg
| 1
| | l0 9l ‘ 271 i *M% (1. 4l Typ
H.4lTyp+‘ N N Loa Lo 06 J ‘ | 56T
055 031 6
{5.08] s |2 | By o
200 270 T 350 365 512
M201252A2G32
A72 www.nkk.com SWITCHES



Angle PC Mount Miniature Toggles

Series M

Keyway

5@%

[
04Typ_ ||
.055

(5.08) |
.200

TYPICAL SWITCH DIMENSIONS

(6.2) Dia
.244

Single Pole

(2.7) Dia
106

6.86)|,(7.32) | 012.7)

2707 288 T 500

[0 8) Typ
.. 81] Typ
150

.150” (3.8 1mm) Vertical PC

M201252A2G40

Double Pole

.150” (3.8 1mm) Vertical PC

(6.2) Dia
244
I ‘ I
- zzo\:\ = _ 130l
N/ N 512
= l
X i .
(2.7) Dia ‘
106 T
o T ent| 1 _fl_Loanwe
.016 106 .050
04mp.||| Jl o1 ALosme Jual.
.055 189
(5.08)_| l6 86) | _(7.32) | (12 7) (3 81] Typ . 127 |
200 =270 7288 "~ 500
M202252A2G40
Three Pole .150” (3.8 1mm) Vertical PC
6.2)Dia_  _,_(0.9)
Keyway ‘ 244 ‘ 035
T— P
_ _ 2 | = _
P b
UUUU0 2.71Dial
| e Loa 1
| | ™ .016
1.4 Typ_ ||| R .0.8)Typ
5 . 031
(5.08)_.| - (6.86)|_ (8.0 |, 1435 __ | [.(3.81)Typ
.200 270 315 .565 150
M203252A2G40
Four Pole .150” (3.8 1mm) Vertical PC
62Dia_ . (0.9)
Keyway ‘ 244 ‘ 035
T—_ b
_ 2k, | = _
= )
' & I
U | U (2.7) Dia :u
HJ o Y . 2}
1 016 106
A |8 L8 : 1 Luaw
(5 981 (68611801 114 | L. Bl)Typ (22.3)
270 315 .878

M204252A2G40
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Series M Angle PC Mount Miniature Toggles

TYPICAL SWITCH DIMENSIONS
.100” (2.54mm) Vertical PC Single Pole

Keyway (62)0ia
5
@)% 259 % - ?=“
YU il

=
[2 7] D|0X
i 104 o
016
0.4 7yp_|||_ Jlm |08 Tp
055 043 .031
508, | 6.86 7321 h2.7) 254 Typ
00 570288 50 100
M201252A2G45
.100” (2.54mm) Vertical PC Double Pole
16.2] Dia
Keyway 244
|
T | P } :: P
- - - - _[ & klid B 03.00
2% | == L5 Bl 512
= 3 PIRHEY |
2.7) DIU& ! + I
106 — ‘
o P []zogj »\‘Rn.zn o
. 050
0.4 Typ.. Jlon o8 . (4.8) L
055 083 189
5ol | 16861732 (127 -2 541 o 2
200 2707288 500 500
M202252A2G45
.100” (2.54mm) Vertical PC Three Pole
(6.2) Dia (0.9)
Kemwar | 244 ‘ 035
\
—/— o T L e |
_ _ _ n3.0
gi=c= | A= N N - ¢ e |
JUUwo (2. Dia o —
: WJ 106 4 ‘
.04 enf| | »\ \Rn 277
. 016 106
ﬂ-4§Tvp* - o ‘(1).78]) [0 S)Tvp ‘ ‘ [48)Typ
(5.08)_,| - (6.86) ¢(8.0]+;(14.35] (2 54) Typ S (A 5)
200 2707315 565 — e —
M203252A2G45
.100” (2.54mm) Vertical PC Four Pole
[6 2) Dia_ ;.09
AN \ ‘ 035 |
f\\ D) [
_ _ _ B 130
25 | 512
= D l
& i .
U L‘J[ I l‘J U (2 7) Dia ‘
| Lo GRS
. ) 050
0.4Tp_ || 18 087 ‘ ‘ 487 :
.055 P - *F ) 7031 i e =189 »
08| | (6.86],_ (8.01__|_ " (14.35) 250 Typ 22.3)
200 2707 315 565 100 878

M204252A2G45
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LED Tipped Toggles

* General Specifications

Electrical Capacity (Resistive Load)

Power Level (silver):
Logic Level (gold):

Other Ratings
Contact Resistance:
Insulation Resistance:
Dielectric Strength:

Mechanical Life:
Electrical Life:
Nominal Operating Force:

Angle of Throw:

Materials & Finishes
Bushing:
Housing:
Mounting Bracket:
Movable Contacts:
Stationary Contacts:
Lamp Contacts:
Base:
Switch Terminals:
Lamp Terminals:

Environmental Data
Operating Temp Range:
Humidity:
Vibration:

Shock:
Installation

Mounting Torque:
Soldering Time & Temp:

Cleaning:

Standards & Certifications

Flammability Standards:
UL:

CSA:

6A @ 125V AC or 3A @ 250V AC or 3A @ 30V DC

0.4VA maximum @ 28V AC/DC maximum

(Applicable Range 0.1mA ~ 0.1A @ 20mV ~ 28V)

Note: Find additional explanation of operating range in Supplement section.

10 milliohms maximum for silver; 20 milliohms maximum for gold
1,000 megohms minimum @ 500V DC

1,000V AC minimum between contacts for 1 minute minimum;
1,500V AC minimum between contacts & case for 1 minute minimum
50,000 operations minimum

25,000 operations minimum

On-to-On Position Off-to-On Position

Single Pole 3.19N 3.92N
Double Pole 441N 7.06N
20°

Brass with nickel plating

Stainless steel

Steel with tin plating

Silver alloy or silver alloy with gold plating

Silver with silver plating or copper or brass with gold plating
Phosphor bronze

Diallyl phthalate (UL94V-0)

Copper with silver or gold plating

Brass with silver or gold plating

-10°C through +55°C (+14°F through +131°F)

90 ~ 95% humidity for 96 hours @ 40°C (104°F)

10 ~ 55Hz with peak-to-peak amplitude of 1.5mm traversing the frequency range & returning
in 1 minute; 3 right angled directions for 2 hours

50G (490m/s?) acceleration (tested in 6 right angled directions, with 5 shocks in each direction)

1.47Nm (13 |b+in) for double nut; .67Nm (6 lb+in) for single nut

Wave Soldering (PC version): See Profile B in Supplement section.

Manual Soldering: See Profile B in Supplement section.

Note: Lever must be in center position while soldering.

PC mountable device is not process sealed. Hand clean locally using alcohol based solution.

UL94V-0 base

File No. E44145 - Recognized only when ordered with marking on switch.

Add “/U” to end of part number to order UL recognized switch.

Single pole with synchronous circuits & single color LEDs & solder lug or PC

recognized at 6A @ 125V AC

File No. 023535_0_000 - Certified only when ordered with marking on switch.

Add “/C” to end of part number to order CSA certified switch.

All single pole with synchronous circuits & single color LEDs certified at 6A @ 125V AC

A76
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LED Tipped Toggles

Series M2100

Distinctive Characteristics

Industry’s first LED illumination at tip of toggle switches.

Single color LEDs of red, yellow, and green, plus bicolor red/green,

to meet varied design requirements.

LEDs can operate independently from or synchronously with

switching operation.

Antijamming feature to protect contacts from damage due

to excessive downward force on the toggle.

High torque bushing prevents the bushing from rotating

or separating from the metal frame during installation.
Stainless steel frame resists corrosion.

Silver contacts are of specially composed alloy for
hardness.

High insulating barriers protect against crossover
in double pole devices.

Terminals are molded in and epoxy sealed to lock
out HUX, dust, and other contaminants.

1,500V dielectric strength between switch contacts
and case is accomplished by clinching the frame
away from the terminals.

Actual Size

www.nkk.com

A77

>

Toggles

Programmable | Illuminated PB| Pushbuttons Rockers

Accessories | Indicators Touch Tilt Tactiles Slides Rotaries Keylocks

Supplement



Toggles

Programmable | Illuminated PB} Pushbuttons Rockers

Touch Tilt Tactiles Slides Rotaries Keylocks

Indicators

Accessories

Supplement

Series M2100

LED Tipped Toggles

>

M21 |] 2

C

Poles LED Circuits &
1 SPDT Actuator Types
*2 | DPDT L Isolated
* Available only with T Synchronous

Terminals 01, 02, 03

—

-

—

TYPICAL SWITCH ORDERING EXAMPLE

W] (0]

Contact Materials Threaded Bushings
& Ratings No | 1/4-40 Thread
W Silver; Rated Code | (Inch)
6A @ 125V AC M 6mm Thread
G Gold; Rated 0.4VA max / (Metric)
@ 28V AC/DC max

Circuits LED Colors
2 | ON | NONE | ON Single Color
3 ON OFF ON C Red
E Yellow
F Green
Bicolor

IMPORTANT:
Switches are supplied without UL & CSA

marking unless specified.
UL & CSA recognized only when
ordered with marking on the switch.

Specific models, ratings, & ordering in-
structions are noted on General Specifi-
cations page.

CF | Red/Green

01

Terminals & Mounting Types
Solder Lug with Threaded Bushing *

02

Quick Connect with Threaded Bushing

03

Straight PC with Threaded Bushing

30

Right Angle PC with Smooth Bushing

(available with gold contacts only)

*Wire harness & cable assemblies
offered only in Americas

DESCRIPTION FOR TYPICAL ORDERING EXAMPLE
M2112TCWO1

ON-NONE-ON
Switch Circuit

Silver Contacts with

6-Amp Rating

SPDT

Red LED

Synchronous LED Circuit
in Actuator

1/4-40 Threaded Bushing

Solder Lug Terminals
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LED Tipped Toggles

Series M2100

POLES & CIRCUITS & LED ILLUMINATION

Toggle Position & Terminal Numbers Schematics
Down Center Up
Keyway-, Notes: Terminal numbers are not actually on the switch.
Model Pole & Throw ﬂ * LEDs require an external power source.
M2112 SPDT ON NONE ON Isolated 2 (com) s
Connected Power Terminals 2-3 NONE 2-1 Single Color [@1
Isolated LEDs (see schematics) ON NONE ON LED u+)4 ;H
5 Connected LED Terminals 4-6 NONE 4-6
é Synchronous Single Color LED ON NONE OFF Isolated 2 (COM) S red
a Connected LED Terminals 4-6 NONE OPEN Bicolor LED Green
= Synchronous Bicolor LED Red NONE Green ® Com @ Ukd
Connected LED Terminals 5-6 NONE 5-4
M2113 SPDT ON OFF ON Synchronous 2 (com) s
Connected Power Terminals 2-3 OPEN 2-1 Single Color / --------- " "
Isolated LEDs (see schematics) ON ON ON LED 3 T ?
= Connected LED Terminals 4-6 4-6 4-6
£ | Synchronous Single Color LED ON OFF ON > @ red
O . Synchronous g:l o
a Connected LED Terminals 4-6 OPEN 4-6 Bicolor LED /T -. ------ i i \.G
= Synchronous Bicolor LED Red OFF Green 3 P s
Connected LED Terminals 5-6 OPEN 5-4 Exteral Connection—""
M2122 DPDT ON NONE ON Isolated 2 (COM) 5 ’
Connected Power Terminals 2-3 5-6 NONE 2-1 54 | SingleColor  /
- LED . . ) 1
Isolated LEDs (see schematics) ON NONE ON 3 7 7 9
= Connected LED Terminals 7-9 NONE 7-9
£ | Synchronous Single Color LED ON NONE OFF Isolated 2 (com : e
z Connected LED Terminals 7-9 NONE OPEN Bicolor LED Green
= Synchronous Bicolor LED Red NONE Green ° e O Sked
Connected LED Terminals 8-9 NONE 8-7
M2123 DPDT ON OFF ON Synchronous 2 (com 5 %
Connected Power Terminals 2-3 5-6 OPEN 2-1 5-4 flIEBgle Color Vi
Isolated LEDs (see schematics) ON ON ON 3 * ?/ e oW L
z Connected LED Terminals 7-9 7-9 7-9
é Synchronous Single Color LED ON OFF ON Synchronous 2 (com) s b ced
a Connected LED Terminals 7-9 OPEN 7-9 Bicolor LED Green
1 =X
= Synchronous Bicolor LED Red OFF Green * ¢ b o scomw M
Connected LED Terminals 8-9 OPEN 8-7 External Connection —"

LED COLORS & SPECIFICATIONS

The electrical specifications shown are determined at a basic temperature of 25°C. LED circuit is isolated and requires an external power source. If the
source voltage exceeds the rated voltage, a ballast resistor is required. The resistor value can be calculated by using the formula in Supplement Section.

The LED is an integral part of the switch Single Color Bicolor
gir::i{::tfé‘lsa;L(’fbrfnZTliiﬁt\e/l)I:ite when unlit. C E F CF
Color Red Yellow Green Red/Green Units

Forward Peak Current I 25 30 30 25 mA
Typical Forward Current I, 20 20 20 10 mA
Forward Voltage \'A 2.1 2.1 2.1 1.7/2.0 \
Reverse Peak Voltage o 4 4 4 — \%
Current Reduction Rate Above 25°C Al 0.33 0.40 0.40 0.33/0.33 mA/°C
Ambient Temperature Range -10° ~ +55°C

NI<I<K
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Series M2100

LED Tipped Toggles

T

Finish: Brushed aluminum

Standard Hardware: 2 AT513H Hex
Nuts, 1 AT507H Locking Ring, 1 AT509

LED CIRCUIT, TOGGLE, & MOUNTING TYPE COMBINATIONS

. - 20"~ Max. Panel Max. Panel
Toggle with Isolated LED Circuit 59 P2y \ T / Thickness with Thickness without
' T Standard Hardware Locking Ring
102" (2.6mm) 134" (3.4mm)

Toggle with Synchronous LED Circuit

@—‘ - ~ 5o
(6.5) Dia 6.5) (6.5) Dia i
256 ! 256

|

| [

256
T ' 024

Lockwasher Standard & optional Threaded Bushing Smooth Bushing o7
hardware details in Accessories & combines with Terminal combines with
Hardware section. codes 01, 02, & 03. Terminal code 30.
TYPICAL SWITCH DIMENSIONS
Solder Lug Single Pole
KeYWGY\‘ /1/4-40 Thd :‘ @8- {lgéﬁ]) Typ L 1
_ _ 5 = ] I PG o
=0 v il T =4
.5) Dia RN
e Dia | | L R L[ow li63si | n.7) Typ,“ ikea Typ
197 .035 250 046 079
Y L 047 8.0) 20.3) Jm.s) -
500 579 3157 799 189
M2112TCFWO1 Single color LED switch does not have terminal 5.
Solder Lug Double Pole
638 50 e 1/4-40 Thd *‘ 08 Fgéﬁ' Tvp ‘
/ - mie I
B B 5 (i L _ 139
£SO, i3 1 = SEo.
(2.5) Dia ¥ 1 |
'0?2.01 Dia ! | L A L[os) ,‘ 6.35) | 017 Typ.. ‘ ‘ .J .J ‘ L(ZOI P
197 035 250 079
L ws 047 (6.0l 203) 4.8 Typ
689 579 T35 799 ' 189

M2122TCFWO1 Single color LED switch does not have terminal 8.
Right Angle PC Single Pole Only
-[2.5 Dia (6.2) Dia
098 244

M2112TCFG30

.04
.06
dsal, L
—.043
(13 Ol n47n__ | 6 | nea |
579 299 646

Single color LED switch does not have terminal 5.

2 6

-]
i ZU 13 l

(4.3)

169
N —
[1 27] Typ ] (0 8] yp
(3 81) _ [4 7] T
150 P

Gold contact material only

A80
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LED Tipped Toggles

Series M2100

CONTACT MATERIALS & RATINGS

Silver over Silver

Power Level

6A @ 125V AC & 3A @ 250V AC

G | Gold over Brass or Copper

Logic Level

0.4VA maximum @ 28V AC/DC maximum

Complete explanation of operating range in Supplement section.

01 Solder Lug with

TERMINALS

2.0 02

Turret LED Terminal  EpoxySeal [0,
: S Ly
(6.35] (4.8) 157
gradti 2o
0. 79
046 |- (1)
iag|, 0%
189
Thk =1(0.8) Typ
03]
03 Straight PC with
Turret LED Terminal Single Pole
a8 _
o | 189 Single color LED
35 L= S . .
(633 18 \ Epoxy seal ’(‘3*(‘3 27T & isolated bicolor
0w -0-0- LED switches do not

agl, 0%
189

| |
Thk = (0.8) Typ \ 1.8) Dia Typ
031 073

30

Right Angle PC

LED terminals
only available
in brass with
silver plating

have terminal 5.

Single Pole

. [4.7)Typ
185

|
—®+ !
(1.8) Dia Typ
@L.on

. (2.54)Typ
.100

Quick Connect .
i =
'_62%8) [?8%) L Epoxy Seal
¥y -7
L H B -/ 7
‘ 062
sl
189
Thk =(0.8) Typ
031
Double Pole
48T )
sl ‘9-183 Single color LED
T L G1p & isolated bicolor
f(?f?*(?ﬁ LED switches do not
_0-0-0- have terminal 8.

b ™ ngpiayp
073

Single color LED

& isolated bicolor
LED switches do not
have terminal 5.

STANDARD MOUNTING HARDWARE

AT513H
Hexagon Nuts (2 per switch)
Material: Brass with nickel plating

1/4-40 Thd
|
f
_ _ (8.0
315
A 079

(2.0 4
|

AT507H

_t +

ot
.067

_wo_] fos
354 .059

Optional Hardware: Knurled nuts, dress nuts, and ON-OFF plates are available; see details in Accessories & Hardware section.

NI<I<

Locking Ring (1 per switch)
Material: Steel with chromate over zinc

(6.35) Dia
.250

_(12.0) Dia
472

l

“:I%
t0.38)
.031

AT509

Lockwasher (1 per switch)

' !
_ _(6.4) Dia ;
257 lo21Dia
T )

]

f 0.5
.020

Material: Steel with chromate over zinc

SWITCHE S
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Series M2

Process Sealed Miniature Toggles

Ceneral Specitications

Electrical Capacity (Resistive Load)

Power Level (silver):
Logic Level (gold):

Logic/Power Level:
(gold over silver)

Other Ratings
Contact Resistance:
Insulation Resistance:
Dielectric Strength:

Mechanical Life:

Electrical Life:
Contact Timing:
Angle of Throw:

Materials & Finishes
Toggle/Lever:
Support Bracket:
Bushing/Housing:
Sealing Ring:
Base:
Movable Contacts:

Stationary Contacts:
Terminals:

Environmental Data
Operating Temp Range:
Humidity:
Vibration:

Shock:

PCB Processing
Soldering:

Cleaning:

6A @ 125V AC or 3A @ 250V AC;

4A @ 30V DC (On-On circuit) & 3A @ 30V DC (all other circuits)
0.4VA maximum @ 28V AC/DC maximum

(Applicable Range 0.1mA ~ 0.1A @ 20mV ~ 28V)

Combines silver & gold ratings

Note: Find additional explanation of dual rating & operating range in Supplement section.

10 milliohms maximum for silver; 20 milliohms maximum for gold

1,000 megohms minimum @ 500V DC

1,000V AC minimum between contacts for 1 minute minimum;

1,500V AC minimum between contacts & case for 1 minute minimum
100,000 operations minimum

25,000 operations minimum for silver; 50,000 operations minimum for gold
Nonshorting (break-before-make)

26°

Brass with nickel plating

Brass with tin plating

Glass fiber reinforced polyamide (UL94V-0)

Nitrile butadiene rubber

Glass fiber reinforced polyamide (UL94V-0)

Silver alloy with silver plating (code W); copper or phosphor bronze with gold plating (code G);
or silver alloy with gold plating (code A)

Silver alloy with silver plating (code W); copper or brass with gold plating (code G);

or silver alloy with gold plating (code A)

Copper or brass with silver or gold plating

-30°C through +85°C (-22°F through +185°F)

90 ~ 95% humidity for 96 hours @ 40°C (104°F)

10 ~ 55Hz with peak-to-peak amplitude of 1.5mm traversing the frequency range & returning in
1 minute; 3 right angled directions for 2 hours

50G (490m/s?) acceleration (tested in 6 right angled directions, with 5 shocks in each direction)

Wave Soldering Recommended: See Profile B in Supplement section.
Manual Soldering: See Profile B in Supplement section.
Automated cleaning. See Cleaning specifications in Supplement section.

Standards & Certifications

Flammability Standards:
UL:

CSA:

UL94V-0 rated bushing/housing & base

File No. E44145 - Recognized only when ordered with marking on switch.

Add “/U”" or “/CUL" before first dash in part number to order UL recognized switch.

All models recognized at 6A @ 125V AC, 3A @ 250V AC, & 4A @ 30V DC or 0.4A @ 28V DC.
File No. 023535_0_000 - Certified only when ordered with marking on switch.

Add “/C” to end of part number to order CSA certified switch.

All models certified at 6A @ 125V AC, 3A @ 250V AC, & 4A @ 30V DC.

A82
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Process Sealed Miniature Toggles

Series M2

Distinctive Characteristics

Antijamming actuator design protects against mechanism damage from
downward force on the toggle.

Single unit construction of the bushing and top of the housing
gives protection from cleaning fluids orother liquids.

O-ring surrounding actuator at top of bushing interior
prevents liquids from reaching switch mechanism.

Ultrasonic welding of upper and lower housing
seals out contaminants and allows automated
soldering and cleaning.

Terminals are epoxy sealed to prevent entry of
flux, solvents, and other contaminants.

Bracketed models have crimped legs to ensure
secure PC mounting and prevent dislodging
during automated soldering.

Logic level and power capabilities are available to suit
varying applications.

Actual Size

SWITCHES www.nkk.com
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Series M2

Process Sealed Miniature Toggles

M2T

TYPICAL SWITCH ORDERING EXAMPLE

2

S| |AS

G

03

DESCRIPTION FOR TYPICAL ORDERING EXAMPLE

500" (12.7mm)

Bat Lever
.250” (6.35mm) Bushing
with Double Flat

Gold Contacts
with 0.4VA Rating

M2T12SA5G03

—— SPDT
ON-NONE-ON Circuit

Poles Bushing PC Terminals
1 SPDT .250” (6.35mm) 03 | Straight
AS Double Flatted
2 | DPDT v 13 | Straight with
460" (11.7mm) Bracket
30 | .150” (3.81mm) Right Angle
40 | .150” (3.81mm) Vertical
05 | .390” (9.9mm) Extended PC
Circuits Contact Materials & Ratings 06 | .728" (18.5mm) Extended PC
2 | ON | NONE | ON w | Silver; Rated 07 | .945" (24.0mm) Extended PC
3| on | OFF | ON 6A @ 125V AC & 3A @ 250V AC
Gold; Rated
N E ’
: gN Ng: (g:) C | 0.4vA max @ 28V AC/DC max
(ON) (ON) Gold over Silver; Rated
9 | ON | OFF |(ON) A | 6A@125VAC
() =Momentary 0.4VA max @ 28V AC/DC max
Actuators IMPORTANT:
S .500” (12.7mm) Switches are supplied without UL,
Bat Lever cULus & CSA marking unless specified.
p UL, cULus & CSA recognized only when
S4 -300" (7.62mm) A ordered with marking on the switch.
Bat Lever Specific models, ratings, & ordering in-

structions are noted on General Specifi-
cations page.

Straight PC Terminals
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Process Sealed Miniature Toggles

Series M2

POLES & CIRCUITS

Toggle Position
() =Momentary Connected Terminals Throw & Schematics

>

Toggles

Down | Center Up Down Center Up .
Note:  Terminal numbers are not

ool el | S | ol | =  ~E actually on the switch.

Pole | Model

M2T12 | ON | NONE | ON
M2T13 | ON OFF ON 2 com
SP | M2115 | ON | NONE | (ON) 2-3 OPEN 2-1 SPDT /
M2T18 | (ON) OFF (ON) 3 o
M2T19 | ON OFF (ON)

M2T22 | ON | NONE | ON
M2T23 | ON OFF ON 2 com
DP | M2T25 | ON | NONE | (ON) | 2-3 56 | OPEN |2-1 5-4 DPDT /

M2T28 | (ON) OFF (ON)
M2T29 | ON OFF (ON)

04

ACTUATORS

.500” (12.7mm) 26 .300” (7.62mm)
S Bat Lever (2.8 Dia \\\ / 54 Bat Lever

270 T ]
. I -
llj]) ‘ / '1064 J\\\ /
Material: 500 / Material: 7.62) E[; /
Nickel over Brass | Nickel over Brass S

Standard Combinations: S Bat Lever with straight terminals Standard Combinations: S4 Bat Lever with bracketed terminals
(code 03) with silver or gold contacts. (codes 13, 30, 40) with silver or gold contacts.
BUSHING
A5 . I
.250” (6.35mm) Double Flatted o T —
D () 6.2
268 244
|
Jsal Jiessi|
205 250

CONTACT MATERIALS & RATINGS

W Silver over Silver Power Level 6A @ 125V AC & 3A @ 250V AC
G Gold over Brass or Copper Logic Level 0.4VA maximum @ 28V AC/DC maximum
Complete explanation of operating range in Supplement section.
A Power Level 6A @ 125V AC
Gold over Silver or Logic Level or 0.4VA maximum @ 28V AC/DC maximum

Note: This dual rated option is suitable when two or more identical switches are used in logic and in power circuits
within the same application. See Supplement section for complete explanation of dual rating and operating range.

NI<I<
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Series M2

Process Sealed Miniature Toggles

03

PC TERMINALS

Straight Ly 5 9‘6 ,
=1 Y 4T -0-0 4.7)Typ
Epoxy S |f 4 15.9) L 385 o s a5
poxy >ea ‘139' 232 -O—7% ~O=0—7%
189 9 B ‘L e
I%_ (1.8) Dia Typ | |
»‘ Ln.m 073 \_ 01810ia
046 Gry o P
Thk = (0.8]
031
Single Pole Double Pole
13 Straight with i
.460” (11.7mm) Bracket S L ey
W *@ .063 T 095
I 13T 3l 6 4
-®- (7.9) Typ -®+®- (797
5 OTe- e

(4.7) Typ
185

& Tow 18D
XO 73 P

2 Is i

(4.7) Typ
L] L s

—
® |\ 1.8)DiaTyp
PIR-07

! B
(1.5) Dia Typ L \_ (1.5)Dia T
Single Pole Double Pole
30 L s
(4.7) Typ .
1L 7367(95*@4 [3*81)
S a2 @ 3 2@ 150
7®7 O — — . i . )
T T T T T
12.7) n2.7)
500 500
oo oloLt
B (1.8] Dia Typ -
No73 Y - 254 TP
o |- (254 Typ (1.8) Dia Typ
100 073
Single Pole Double Pole
40 Ly (24T
L & \6.094*
,(?z 13]_58(1)1 Typ N 'Z:(P@ﬁ)myp
7(?] ! 0| La !
© oo
n2.7)
550 .STO
| | I !
— l 7®,,®7

(?(7.54] Typ
k = 100

N \* (2.54) Typ
.100

B e
Single Pole Double Pole
05 .390” (9.9mm)
Extended PC _ - g -
Epoxy Seal J ‘ 7(‘)37* S A4
| (4.7)yp L, s (4.7) Typ
06| 728" (18.5mm) A -8 ,?,?is
Extended PC U \ ol EPARPC
— |'x_ (1.8) Dia Typ | |
A 027 073 \ 08)0ia
” Thk =(0.8)
.945” (24.0mm) 031 Double Pole

07

Extended PC

Single Pole

Dimension A = terminal lengths as shown beside the terminal codes at the left.
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Series M2

Process Sealed Miniature Toggles

TYPICAL SWITCH DIMENSIONS A
Single Pole Straight PC
| NKK P/N This Side
1
y—— f\ T @
(62)_ _ og° L 185
2:14 [ ¥
Y \// ngsB]l Typ
‘ (2.8) Diu& ‘ u '
635 04|l
250 370 189
L2l ___n27) 216
205 500 850

Actuator in Down Position M2T12SA5G03
Double Pole Straight PC
e o .48
| NKK P/N This Slde* ‘ | ‘ 189
J N A of Enfmm |3
— 4.7) Typ 1
2 _ _ Zée \\>J:E Lt oS 5| mollan |2 122
244 L — T f 500
R ‘ = 0.8) Typ o @l | l
‘ Y 031 =
(28 Dia Li6.38) ‘F(9.4)4u 48| J ‘Rn.m WP
250 ~.3707" 189 046
a2l _n27) 21.6] 47(11.5)4,‘
205 500 850 453
Actuator in Down Position M2T225A5G03
Single & Double Pole Straight PC * Bracket
6%
12.7) Dia__y \ \=
106 \\\ /
e
(7.62)
300
v
(5.8)
228
¥
NKK P/N
This Side “4]670] Typ
&) - l
(4.8) (4.7) Ty
sl 189 W I ‘ 185 P
i i 4 | I ]
(0.5) Typ*M«
oa ‘ 017 % 4.8)
%f]”yp | - '.(546:) YPT “ - Tés;”
_ 17Ty ||| N 2)Typ
(?875”\,‘) T 046 s 126
‘ (15.75) (8.0 - (]1,5]4»‘
620 315 453
Actuator in Down Position M2T1254A5G13
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Process Sealed Miniature Toggles

>

Right Angle PC Single Pole

NKK P/N

(2.7) Dia
This Side\ 244 106

i [{e %ﬂ =0,

—1

P

TYPICAL SWITCH DIMENSIONS

T = BIRE
“ i |\JI—TI ! ! ! ‘ £(3.2)
0.3 %[l *HJOA) J 27 @l | *‘ L[O.S)Typ 126
051 016 050 185 031
508 | _(7.62)_| (6.15)|___127)___ ‘knz.ﬂa‘
200 3007242 7500 500
M2T1254A5G30 Actuator in Down Position
Right Angle PC Double Pole
NKKP/N_ _(6.2)_, 2.7) Dia
This Side\ 244 106
| 4 s o
1] A
(5.2 _ _ * | _ _ms)
205 <@> TEEE B 453
! u u L| ([0.5) %7)
HTTE 020 -
k‘J k‘J ‘ ! “ T 1 oal s | 1o
1.3)Typ_|||._ (0.4 02721 Typ 4.7)Typ! | L . ]].0.8)T
o3P 016 050 g5 ‘ 03 *
5.08)__ 7621|615 (27| |_(3.81) ‘Pnz.na
200 3007 242 T 500 150 500
M2T2254A5G30 Actuator in Down Position
Vertical PC Single Pole
NKK P/N This Side
|
[ m |3 w
T — _ PJLH: 2
260y |=—== 1o P~ 500
[t 039 5 e -
T 5 I
27) Dio& { ' J8 4%
106 L " - ! ‘\ ‘ 0 27]%
.04 .08 Ll
016 031 e 050
L7620 (615 |__027)_ | |_(3.81Typ _(6.6)_
300 7 242 .500 150 .260
M2T1254A5G40 Actuator in Down Position
Vertical PC Double Pole
*2323]*‘ NKK P/N This Side %9 I~
| [
A [ 6 3
T ‘ T
62 _ @ _ o [== ] o) s 2 027)
244 = o9 500
L = | 4 ]
] ‘B 2.7 Dia ( 020 | @2
: 165
3% “ ‘ o Y | Loans
31Typ_ || 04 0.8 T Ll tn2nTyp
051 - *‘.016} *F 1) e 050
(5.08)_| - (7.62) | (615)|.__012.7)___| |.(3.81Typ H'”-Sla‘
200 300 7 242 " 500 150

M2T2254A5G40

Actuator in Down Position

HANDLING PRECAUTION

When an application employs M2T model with silver contacts, 5 to 6A @ 125V AC, and the switch will be actuated 100 or more
times per day, note these instructions:

Peel off the film seal on the switch body situated over the part number after cleaning.
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Series P

Internationally Approved Toggles

CGeneral Specifications

Electrical Capacity
Resistive Load:
Motor Load:
Lamp Load:

Other Ratings
Contact Resistance:
Insulation Resistance:
Dielectric Strength:

Mechanical Life:
Electrical Life:
Angle of Throw:

Materials & Finishes
Toggle Cap:
Lever:
Bushing:
Frame:
Case/Base:
Movable Contacts:
Stationary Contacts:
Terminals:

Environmental Data
Operating Temp Range:
Humidity:
Vibration:

Shock:

Installation
Soldering Time & Temp:

Cleaning:

Standards & Certifications

Flammability Standards:
UL:

CSA:

VDE:

10A @ 125V AC or 6A @ 250V AC
400W @ 125V AC
2A @ 125V AC for On-Off-On circuit & 3A @ 125V AC for other circuits

10 milliohms maximum

1,000 megohms minimum @ 500V DC

2,000V AC minimum between contacts for 1 minute minimum;
4,000V AC minimum between contacts & case for 1 minute minimum
100,000 operations minimum

25,000 operations minimum

25°

Brass with nickel plating

Brass with chrome plating

Brass with nickel plating
Stainless steel

Diallyl phthalate resin (UL94V-0)
Silver alloy with silver plating
Pure silver with silver plating
Copper with silver plating

-10°C through +85°C (+14°F through +185°F)

90 ~ 95% humidity for 96 hours @ 40°C (104°F)

10 ~ 55Hz with peak-to-peak amplitude of 1.5mm traversing the frequency range & returning
in 1 minute; 3 right angled directions for 2 hours

50G (490m/s?) acceleration (tested in 6 right angled directions, with 5 shocks in each direction)

Wave Soldering Recommended (Straight PC): See Profile A in Supplement section.
Manual Soldering: See Profile A in Supplement section.
These devices are not process sealed. Hand clean locally using alcohol based solution.

UL94V-0 rated case/base

File No. E44145 - Recognized only when ordered with marking on switch.
Add “/U" or “/CUL" to end of part number to order UL recognized switch.
All models recognized at 10A @ 125V AC & 6A @ 250V AC.

File No. 023535_0_000 - Certified only when ordered with marking on switch.
Add “/C" to end of part number to order CSA certified switch.
All models certified at 10A @ 125V AC & 6A @ 250V AC.

License No. 119174
All models approved at 10A @ 125V AC & 6A @ 250V AC.
Marking on switch is standard. All models meet EN 61058-1 standard.
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Internationally Approved Toggles

Series P

Distinctive Characteristics

Meets EN 61058-1 standard.

High torque bushing construction prevents rotation or separation
from frame during installation.

Stainless steel frame resists corrosion and increases
environmental safety.

Case/base of heat resistant resin meets UL94V-0
flammability standard.

Contacts of special silver alloy resist arcing and
guarantee stable electrical contact and long life.

High insulating barriers increase isolation of
circuits in double pole devices and provide
added protection to contact points.

Prominent external insulating barriers
increase insulation resistance and dielectric
strength.

Epoxy sealed terminals prevent entry of flux, solvents,
and other contaminants.

Clinching of the frame to the case well above the base and
terminals provides 4,000V dielectric strength.

Actual Size
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Series P

Internationally Approved Toggles

P20

TYPICAL SWITCH ORDERING EXAMPLE

22

Poles & Circuits

11 | SPST | ON | NONE | OFF
12 | SPDT | ON | NONE | ON
13 | SPDT | ON | OFF | ON
21 | DPST | ON | NONE | OFF
22 | DPDT | ON | NONE | ON
23 |DPDT | ON | OFF | ON

B

—

Toggles & Bushings

No .512" (13.0mm) White Cap
Code | with émm Bushing
E .450” (11.4mm) Flatted
with 6mm Bushing
B .689" (17.5mm) Large Bat
with 12mm Bushing
D .748" (19.0mm) White Capped
Column with 12mm Bushing

DESCRIPTION FOR TYPICAL ORDERING EXAMPLE

P2022B

.689" (17.5mm) Large Bat
with 12mm Bushing

ON-NONE-ON Circuit —

DPDT

Solder Lug Terminals

POLES & CIRCUITS

Terminals

No
Code

P Straight PC

187" (4.75mm)
Quick Connect

Solder Lug*

* Wire harness & cable assemblies
offered only in Americas

IMPORTANT:

VDE is marked on all models.
Switches are supplied without UL,
cULus & CSA marking unless specified.
UL, cULus & CSA recognized only when
ordered with marking on the switch.
Specific models, ratings, & ordering in-
structions are noted on General Specifi-
cations page.

Toggle Position Connected Terminals Throw & Schematics
Down | Center Up Down Center Up
Pole | Model | keyway Keyway Note: Terminal numbers are on
B | e |~ B | | the switch.
1 (com
SP P2011 ON NONE OFF 1-1b OPEN OPEN SPST \
b
P2012 ON NONE ON 1(com)
S | p2013 | onN | OFF | oN 1l | OPEN | 1-la SPDT . \m
1 (COm) 2
DP P2021 ON NONE OFF 1-1b 2-2b| OPEN OPEN DPST \;f”f”"&\.
b 2
P2022 ON NONE ON 1ocom 2
DP | p2023 | ON OFF ON |16 2:2b| OPEN |1-a 2.2a| DPOT \.’{Qéf}’.’"\.%

A92
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Internationally Approved Toggles

Series P

No Code

@417 ]

t
(13.0)
512

'

Panel Thickness
with Keywa

134" (3.4mm) 16 351Dia iR (06}

maximum

512" (13.0mm)
White Cap with
6mm Bushing

25°

/

!

TOGGLES & BUSHINGS

.450” (11.4mm)
Flatted with
6mm Bushing

.689" (17.5mm)
Large Bat with
12mm Bushing

—25°—
(6.0) Dia_. \ - /
236 L\

B

Panel Cutouts

L Panel Thickness |

with Locking Rin

102" (2 6mm) [g?nglG

maximum

-
(6.5)
256

9

T
(2.2) Dia
.087

Panel Thickness
with Keyway -
256" (6.5mm)

maximum

.05
0

R[]

Standard Hardware

For 6mm Bushing: 1 Locking Ring AT507M, 1 Internal Tooth Lockwasher AT509, 2 Hex Nuts AT513M
For 12mm Bushing: 1 Hex Face Nut AT503M, 1 Locking Ring AT506M, 1 Internal Tooth Lockwasher AT508, 1 Hex Mounting Nut AT527M
Optional Splashproof Boot Assembilies (for code B): AT401 & AT4181 boots plus hex nut & o-ring; see Accessories & Hardware section.

TERMINALS

S

Epoxy Seal
No Code fro
Solder Lug 2.6) h“ 5079
1027, 25)
049
Thk = (1.0)
039
P Epoxy Seal 5+ [746] bl
. 299 7. 62] Typ
Straight PC ol [ SPST ‘
g »‘ L“”' \n 801
046 ia Typ
Thk = (1.0)
039

SPDT .|

.187” (4.75mm)
Quick Connect

Z

L) ey
| 762
300

DPST .| |
}

10‘

™ (1.8) Dia Typ
071

TYPICAL SWITCH DIMENSIONS
P2011, P2012, P2013

.748" (19.0mm)
White Capped Column

with 12mm Bushing
e T

25°

Panel Thickness (12.5)Dia
with Locking Ring o
217" (5.5mm) (90)

maximum

@\(3 0} D\a

bl

‘ (7.62) Typ
30

LHO.](:L‘\ [1*,8] Dia Typ
4400 .07

Thk = (0.8)
.031
2] Y
(7.62) Typ
DPDT . | \ 1500
- 1
o) m\,
| 10.16) ]\ _1.8) Dia Typ
400 .071

6mm Bushing

1.25)x (2.0 0.0lT
M6 PO.7S 049 x.079 yp\ {.039 s
——
o —— b {0,
- 25°y Sl + -
% il | bl 782
2 Dia) 05"
: ~IT.020
0.9 ‘« J(?(g _
L_13.0),[18.0) (22.0_ | e
512 315 866 102
P2011 models do not have terminal 1a. P2012
P2021B, P2022B, P2023B 12mm Bushing
Keyway MI2 P A23x20Typ, - LOWP
PN -
- - 25°
L
V] K

|
200)
787

Ni<li

(6.0) Dio&
236

75 |
.689

2.0
472

P2021 models do not have terminals Ta & 2a.

P2022B

— —

n

sSwi HE

n
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Series S

Contents tor Standard Size Toggles

Low Capacity ...

5A Power Level
Solder Lug Terminals
Bushing Mount
Double Pole

Medium Capacity ...

15~20A Power Level

Solder Lug, Quick Connect Terminals
Bushing Mount

Single & Double Pole

Medium/High Capacity ...

15~25A Power Level

Solder Lug, Screw Lug, Quick Connect Terminals
Bushing Mount

One through Four Pole

High Capacity ...

30~50A Power Level

Screw Lug Terminals

Bushing Mount or Mounting Screws
Double Pole & Three Pole

... Page A@5

....Page AQ/

Page A 102

Page AT13
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Low Capacity Standard Size Toggles Series S

GENERAL SPECIFICATIONS FOR S100s

Electrical Capacity (Resistive & Inductive Load)
Power Level:  Shown in the following table

Other Ratings

Contact Resistance: 10 milliohms maximum
Insulation Resistance: 200 megohms minimum @ 500V DC
Dielectric Strength: 1,500V AC minimum for 1 minute minimum
Mechanical Life: 30,000 operations minimum
Electrical Life: 10,000 operations minimum
Operating Temp Range:  —10°C through +70°C (+14°F through +158°F)

Materials & Finishes

Toggle:  Brass with chrome plating
Bushing:  Brass with chrome or nickel plating
Case:  Phenolic resin
Case Cover:  Steel with zinc plating
Movable Contactor Plate: ~ Copper with silver plating
Movable & Stationary Contacts:  Silver alloy plus copper with silver plating
Terminals:  Copper with silver plating

Environmental Data
Operating Temp Range:  —-30°C through +70°C (-22°F through +158°F) for Splashproof models;
-10°C through +70°C (+14°F through +158°F) for all other models
Sedling:  Splashproof models meet IP67 standard

Installation

Mounting Torque:  2.94Nm (26 lb«in) for double nut
Soldering Time & Temperature:  Manual Soldering: See Profile A in Supplement section.

Standards & Certifications
CSA:  File No. 023535_0_000 - Certified only when ordered with marking on switch.
Add “/C” to end of part number to order CSA certified switch.
Certified at 5A @ 125V AC & 2A @ 250V AC.
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Series S

Low Capacity Standard Size Toggles

DOUBLE POLE WITH SOLDER LUG *

:“im:;rg:"estﬂ{ (xheeg;‘rnggp“e";g' Toggle Position/Connected Terminals Electrical Capacity
* Approvals Down Center Up Resistive Inductive

Pole & Keyway~y AC AC DC AC 125V Angle
Model A @ | Throw | ~u 125V 250V 30v PF 0.6 of Throw
S114 — V4 DPST ON 2-1 5-4 | NONE | OFF — 5A 2A 5A 3A 25°
S116 — % DPDT ON 2-1 5-4 | NONE | ON 2-3 56 5A 2A 5A 3A 25°
ST116R - - DPDT ON 2-1 5-4 | NONE | ON 2-3 56 5A 2A 5A 3A 25°
Throw & DPST 2 lcom 3 DPDT 4 ?_ ) (f?M]_ N > Note: Terminal numbers are
Schematics: . . . o3 4 o6 actually on the switch

Notes: Standard Hardware: AT504M Knurled Nut, AT508 Lockwasher, AT527M Backup Hex Nut. See Accessories & Hardware section.
Optional Splashproof Boot Assemblies (only for bat lever models): AT401 & AT4181 boots plus hex nut and o-ring. See Accessories & Hardware section.

* Wire harness & cable assemblies offered only in Americas.

S114 & S116 S116R Black Polyamide Paddle
Kepway iz B9 > P so
‘ X i w1 | )
. s Il ol e
’\ (?gO%S)Typ 6 3
B\ G - SO om0 W
RS N7 4
[ 16,01 Dia} po]_ "\.123/Dia 4 O )
‘ 6 ,‘(5.5),L(3.8)Typ " osme
.217| 150 .031
e L_0so_|.nool | @29 |03
693 709 394 902 012
Maximum
Panel Thickness:
S116 S114 does not have terminals 3 & 6 158" (4.0mm)
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Medium Capacity Standard Size Toggles

Series S

GENERAL SPECIFICATIONS FOR S1 ~ S29

Electrical Capacity (Resistive & Inductive Load)

Power Level:

Other Ratings
Contact Resistance:
Insulation Resistance:
Dielectric Strength:
Mechanical Life:

Electrical Life:
Angle of Throw (a):

Materials & Finishes
Toggle:
Bushing:
Case:
Case Cover:
Movable Contactor:
Movable Contacts:
Stationary Contacts:
Terminals:

Environmental Data
Operating Temp Range:

Sealing:

Installation
Mounting Torque:

Maximum Panel Thickness:
Soldering Time & Temperature:

Standards & Certifications
UL:

CSA:

Shown in the following tables

10 milliohms maximum

1,000 megohms minimum @ 500V DC

2,000V AC minimum for T minute minimum

30,000 operations minimum for S5AW, S8AW, SPAW, S25AW, S28AW, S29AW
50,000 operations minimum for all other models

25,000 operations minimum

Shown in tables on following pages

Brass with chrome plating

Brass with chrome plating

Phenolic resin

Steel with zinc plating

Copper with silver plating

Silver alloy capped on copper with silver plating
Silver alloy capped on copper with silver plating
Brass with tin plating

-30°C through +70°C (-22°F through +158°F) for Splashproof models;
-10°C through +70°C (+14°F through +158°F) for all other models
Splashproof & lever lock panel seal models meet IP67 standard

1.47Nm (13 |bein) for single nut on AW & AL models
2.94Nm (26 lbein) for double nut on other models

Shown beneath panel cutout in switch dimension drawings
Manual Soldering: See Profile A in Supplement section.

File No. E44145 - Recognized only when ordered with marking on switch.
Add “/U” or “/CUL" to end of part number to order UL recognized switch.
UL or cULus recognition designated beside part numbers on following pages.
See Supplement section to find UL or cULus rating details.

File No. 023535_0_000 - Certified only when ordered with marking on switch.
Add “/C” to end of part number to order CSA certified switch.

CSA certification designated beside part numbers on following pages.

See Supplement section to find CSA rating details.

www.nkk.com

A97

>

Toggles

Programmable | Illuminated PB| Pushbuttons Rockers

Accessories Indicators Touch Tilt Tactiles Slides Rotaries Keylocks

Supplement



Toggles

Programmable | Illuminated PB} Pushbuttons Rockers

Touch Tilt Tactiles Slides Rotaries Keylocks

Indicators

Accessories

Supplement

>

Series S

Medium Capacity Standard Size Toggles

SINGLE POLE WITH SOLDER LUG *

*UL A i wh - . . .
u v;li"::iﬁgs o?s;lg:}:zz:glznemei"s:;d;md Toggle Position/Connected Terminals Electrical Capacity
*Approvals Down Center Up Resistive Inductive
Pole & Keyway~y AC AC DC AC125V | Angle
Model | S M @ | Throw L | = 125V 250V 30v PFO.6 | of Throw
S1A v vV SPST | ON  1-3 NONE OFF - 15A 6A 20A 8A 25°
S2A v v 4 SPDT ON 2-3 NONE ON 2-1 15A 6A 20A 8A 25°
S3A v 4 4 SPDT ON 2-3 OFF ON 2-1 15A 6A 20A 8A 25°
Throw & INTERNAL 2 fcom Note: Terminal numbers are
. pST S PDT :
Schematics: SPS ] ,/\, 5 CONNECTION S 3 ol actually on the switch

Notes: Standard Hardware: AT504M Knurled Nut, AT508 Lockwasher, AT527M Backup Hex Nut. See Accessories & Hardware section.
Optional Splashproof Boot Assemblies: AT401 & AT4181 boots plus hex nut & o-ring. See Accessories & Hardware section.

* Wire harness & cable assemblies offered only in Americas.

Keyway |
° =0 o e
- N € =
\ =
K s
° 6.0 Dio& 960
‘ 236
— ] e
’ Panel Thickness:
S2A S1A does not have terminal 2 .158” (4.0mm)
DOUBLE POLE WITH SOLDER LUG *
' Ub&ﬁmiﬁ:ﬁﬁﬁ;ﬁiﬂ%ﬂizﬁsﬁ Toggle Position/Connected Terminals Electrical Capacity
* Approvals Down Center Up Resistive Inductive e
Pole & Koy AC AC DC | AC125v | Angle
Model | S s @ | Throw | ~m 125V 250V 30V PF0.6 | of Throw

S21A - - - DPST ON 1-3 4-6 | NONE | OFF — 15A 15A 15A 8A 21°
S6A v v 4 DPDT ON 23 56| NONE| ON 2-1 54 20A 10A 20A 8A 21°
S7A - — 4 DPDT ON 23 56| OFF ON  2-1 54 20A 10A 20A 8A 28°

Throw & AN INTERNAL 'z _'C?T'_ ° Note: Terminal numbers are

Schematics:  OPST ],/A\. 3 4./\T6CONNECT'ON DPDT 5 ol N o4 actually on the switch

Notes: Standard Hardware: AT504M Knurled Nut, AT508 Lockwasher, AT527M Backup Hex Nut. See Accessories & Hardware section.
Optional Splashproof Boot Assemblies: AT401 & AT4181 boots plus hex nut & o-ring. See Accessories & Hardware section.

* Wire harness & cables assemblies offered only in Americas.

(2.4) Dia Typ
.094

Keyway\ |
©
12.5) Dia
| 492
3 f\ 7 e
@8, ms
- @ - Gyl - 8o " B = 453
\/ u t '
T A O Al
060
6.0) Dia
C? 236
_7(1%2)4, (17.5) 100 | (25.7) Y Typ
. 689 394 0/ 2— 031 Maximum
Panel Thickness:
S6A S21A does not have terminals 2 & 5 .158" (4.0mm)
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Medium Capacity Standard Size Toggles

Series S

SINGLE POLE WITH QUICK CONNECT

Toggle Position/Connected Terminals Electrical Capacity
Approvals Down Center Up Resistive Inductive
Pole & | Kepwory AC AC DC AC125V | Angle
Model | S @ | Throw =g | 125V 250v 30v PFO.6 | of Throw

S1F - - SPST ON 1-3 NONE OFF — 15A 6A 20A 8A 25°
S2F — — SPDT ON 2-3 NONE ON 2-1 15A 6A 20A 8A 25°
S3F — — | SPDT ON 2-3 OFF ON 2-1 15A 6A 20A 8A 25°
Throw & INTERNAL 2 fcom Note: Terminal numbers are
Schematics: SPST ]A , CONNECTION SPOT 5 / o actually on the switch

Notes: Standard Hardware: AT504M Knurled Nut, AT508 Lockwasher, AT527M Backup Hex Nut. See Accessories & Hardware section.
Optional Splashproof Boot Assemblies: AT401 & AT4181 boots plus hex nut & o-ring. See Accessories & Hardware section.

(7.9)

K -
eray | M2 P1 ‘ 31
(7.5) Typ
° © {295
f\ b
-~ _ o | (6.35) Typ
By m 250
[ — =
Tl (1.5 Dia Typ
© (60)Diul L==n 060
236

(18.0)
709

n7.5)___|_000) | ]
689 394

_ (30.0
1181

(12.5) Dia
492

Maximum
Panel Thickness:

S1F does not have terminal 2 .158” (4.0mm) S2F
DOUBLE POLE WITH QUICK CONNECT
Toggle Position/Connected Terminals Electrical Capacity
Approvals Down Center Up Resistive Inductive e

Pole & Keyway~ AC AC DC AC 125V Angle
Model | N @ | Throw L | | 125V 250V 3ov PF 0.6 of Throw
S21F — — | DPST ON 1-3 4-6 | NONE | OFF — 15A 15A 15A 8A 21°
S6F — — | DPDT ON 2-3 5-6 | NONE | ON 2-1 54 20A 10A 20A 8A 21°
S7F — — | DPDT ON 2-3 56 OFF ON 2-1 54 20A 10A 20A 8A 28°
Throw & INTERNAL Zlcom s Note: Terminal numbers are
Schematics:  PPST ]‘/Z\\;_s_";;/_ ;. o CONNECTION DFDT 2o’ o1 se o4 actually on the switch

Notes: Standard Hardware: AT504M Knurled Nut, AT508 Lockwasher, AT527M Backup Hex Nut. See Accessories & Hardware section.
Optional Splashproof Boot Assemblies: AT401 & AT4181 boots plus hex nut & o-ring. See Accessories & Hardware section.

7.9),,
Keyway ".311 ‘
1 M2 P1 (1.5) Dia Typ
© 060
o
\ (7.5 Typ
— 295
= oy
- - a, =l o) 635
VY o
601 Dio&
©) 236
! Lm 8)__|Note: S21F
465 m7)
86l | (75 ___|_ (00| 461
732 689 394712

S21F does not have terminals 2 & 5

(12.5) Dia

492
m.5)

a 453

(1.5)
60

|
Iy

Maximum
Panel Thickness:
.158" (4.0mm)

S6F
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Series S

Medium Capacity Standard Size Toggles

SINGLE POLE SOLDER LUG WITH PANEL SEAL *

Toggle Position/Connected Terminals . .
(') = Momentary Electrical Capacity
Approvals Pole & Down Center Up Resistive a=
ole Kervers AC AC DC Angle
Model N @ Throw o * 125V 250V 30v of Throw
STAW - - SPST ON 1-3 NONE OFF — 15A 6A 20A 24°
S2AW - — SPDT ON 2-3 NONE ON 2-1 15A 6A 20A 24°
S3AW - — SPDT ON 2-3 OFF ON 2-1 15A 6A 20A 28°
S5AW - — SPDT ON 2-3 NONE (ON) 2-1 15A 6A 20A 20°
S8AW - — SPDT (ON) 2-3 OFF (ON) 2-1 15A 6A 20A 24°
S9AW - — SPDT ON 2-3 OFF (ON) 2-1 15A 6A 20A 24°
Throw & SPST INTERNAL SPDT 2 com Note: Terminal numbers are
Schematics: ] 5 CONNECTION s o actually on the switch

Notes: Standard Hardware: AT503M Face Hex Nut, AT508 Lockwasher, AT537 O-ring. See Accessories & Hardware section.
For .250” Quick Connect terminals, add “F” to end of part number. See Quick Connect terminal dimensions on previous page. For further

information, contact factory.

* Wire harness & cable assemblies offered only in Americas.

(17.0) Dia
669

(2.4) Dia Typ
094

1
T
o Flat . Ug';?]”yp ‘
1J9 - Tgn 30.01 “I”
Uzs - |z l @ ) o9 " sl - 437
¢ R * N 5
L 492
@) [ Dia ) M2 Pt il )
ol 7l )
. 0so__| 7S | 025 o Maximum
709 689 492 933 STAW does not have Panel Thickness:
S2AW terminal 2 158" (4.0mm)
DOUBLE POLE SOLDER LUG WITH PANEL SEAL *
Toggle Position/Connected Terminals . .
(') = Momentary Electrical Capacity
Approvals Down Center Up Resistive o=
Pole & Keyway~, AC AC DC Angle
Model | S @ | Throw =i = 125V 250V 30v of Throw
S21AW - - DPST ON 1-3 4-6 NONE OFF - 15A 15A 15A 22°
S6AW - - DPDT ON 2-3 56 NONE ON 2-1 5-4 20A 10A 20A 22°
S7AW - - DPDT ON 2-3 56 OFF ON 2-1 5-4 20A 10A 20A 28°
S25AW - - DPDT ON 2-3 56 NONE (ON) 2-1 5-4 15A 6A 20A 20°
S28AW - - DPDT (ON) 2-3 56 OFF (ON) 2-1 5-4 15A 6A 20A 22°
S29AW - - DPDT ON 2-3 56 OFF (ON) 2-1 5-4 15A A 20A 22°
Throw & DPST INTERNAL DPDT _2_ _(C?Ai\)_ ~ > Note: Terminal numbers are
Schematics: 10 N3 ae ¢ CONNECTION 3 el 6 o actually on the switch

Notes: Standard Hardware: AT503M Face Hex Nut, AT508 Lockwasher, AT537 O-ring. See Accessories & Hardware section.
For .250” Quick Connect terminals, add “F” to end of part number. See Quick Connect terminal dimensions on previous page. For further

information, contact factory.

* Wire harness & cable assemblies offered only in Americas.

(17.0) Dia
669

S21AW does not have terminals 2 & 5

!
my
- 437
4
[ 12.5] Dia
492

Maximum
Panel Thickness:
.158" (4.0mm)
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Medium Capacity Standard Size Toggles

Series S

SINGLE POLE SOLDER LUG WITH LOCKING LEVER & PANEL SEAL *

Toggle Position/Connected Terminals Electrical Capacity
Approvals Down Center Up Resistive Inductive o=

Pole & Keyway AC AC DC AC 125V Angle
Model | Y s | Throw | | 125V 250V 3ov PF 0.6 of Throw
ST1AL - — SPST ON 1-3 NONE OFF — 15A 6A 20A 8A 24°
S2AL - - SPDT ON 2-3 NONE ON 2-1 15A 6A 20A 8A 24°
S3AL - — SPDT ON 2-3 OFF ON 2-1 15A 6A 20A 8A 28°
Throw & SPST INTERNAL SPDT 2 (com Note: Terminal numbers are
Schematics: . 5 CONNECTION 3 actually on the switch

el

Notes: Standard Hardware: AT503M Face Hex Nut, AT508 Lockwasher, AT537 O-ring. See Accessories & Hardware section.
* Wire harness & cable assemblies offered only in Americas.

Flat

| (7.4) Dia
291 _t
o g0 L
o / R |
- - a | T;%va ® (ﬁﬁl
B '
(10.7) Dia ‘ “428%] oo
© ‘ - - lu ==
-
. nso___| (23.2)
709 933
Maximum
Panel Thickness:
S1AL does not have terminal 2 158" (4.0mm) S2AL
DOUBLE POLE SOLDER LUG WITH LOCKING LEVER & PANEL SEAL *
* UL & cULus recognized only when
ordered with marking on switch Toggle Position/Connected Terminals Electrical Capacity
(see General Specs)
* Approvals KDown Center Up Resistive Inductive we
| Pole & “a - ~g AC AC DC AC125v | Angle
Model | ™ ™| Throw 125V 250V 3ov PFO.6 | of Throw
S21AL 7 7 DPST ON 1-3 4-6 | NONE | OFF - 15A 15A 15A 8A 22°
S6AL DPDT ON 2-3 5-6 | NONE | ON 2-1 54 20A 10A 20A 8A 22°
S7AL - — DPDT ON 2-3 56 OFF ON 2-1 54 20A 10A 20A 8A 28°
Throw & DPST N INTERNAL DPDT _2_ _'C?T‘_ ~ 5 Note: Terminal numbers are
Schematics: 1 3 4 ¢ CONNECTION 5 ol 6 o4 actually on the switch

Notes: Standard Hardware: AT503M Face Hex Nut, AT508 Lockwasher, AT537 O-ring. See Accessories & Hardware section.

* Wire harness & cable assemblies offered only in Americas.

(18.6)
732

¥
ma)
- 441
AR}
I 112.2) Dia
480

Maximum
Panel Thickness:
S21AL does not have terminals 2 & 5 158" (4.0mm) S6AL
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Series S

Medium/High Capacity Standard Size Toggles

GENERAL SPECIFICATIONS FOR S301 ~ $S339

Electrical Capacity (Resistive & Inductive Load)

Power Level:

Other Ratings

Contact Resistance:
Insulation Resistance:
Dielectric Strength:
Mechanical Life:
Electrical Life:

Angle of Throw (c):

Materials & Finishes

Toggle:

Bushing:

Case:

Case Cover:

Movable Contactor:

Movable & Stationary Contacts:
Terminals:

Environmental Data

Operating Temperature Range:

Installation

Mounting Torque:
Soldering Time & Temperature:

Standards & Certifications

UL:

CSA:

Shown in the following tables

10 milliohms maximum

1,000 megohms minimum @ 500V DC

2,000V AC minimum for 1 minute minimum

50,000 operations minimum

6,000 operations minimum for S331F; 15,000 operations minimum for all other $331s;
25,000 operations minimum for all others

Shown on following tables

PBT for flatted lever; brass with chrome plating for all others
Brass with chrome plating

Melamine phenol

Steel with zinc plating

Copper with silver plating

Silver alloy capped on copper with silver plating

Brass with tin plating

-10°C ~ +70°C (+14°F ~ +158°F)

2.94Nm (26 lbein) for double nut; 1.47Nm (13 |bein) for single nut
Manual Soldering: See Profile A in Supplement section.

File No. E44145 - Recognized only when ordered with marking on switch.
Add “/U” or “/CUL" to end of part number to order UL recognized switch.
UL or cULus recognition designated beside part numbers on following pages.
See Supplement section to find UL or cULus rating details.

File No. 023535_0_000 - Certified only when ordered with marking on switch.
Add “/C” to end of part number to order CSA certified switch.

CSA certification designated beside part numbers on following pages.

See Supplement section to find CSA rating details

A102

www.nkk.com



Medium/High Capacity Standard Size Toggles

Series S

SINGLE POLE WITH SOLDER LUG *

* UL, cULus & CSA recognized only when ordered Toggle Position/Connected Terminals Electrical Capacity
with marking on switch (see General Specs) () =Momentary
*Approvals Pole & KE?V‘:ym Center Up Resistive Inductive

Model | S M @ | Throw - =il = 25v | 2s0v v | “os | offuew
$301 v 4 4 SPST ON 1-3 NONE OFF - 15A 6A 20A 10A 32°
§302 v v 4 SPDT ON 2-3 NONE ON 2-1 15A 6A 20A 10A 32°
§303 4 v 4 SPDT ON 2-3 OFF ON 2-1 15A 6A 20A 10A 32°
§305 - - SPDT ON 2-3 NONE (ON) 2-1 15A 6A 20A 8A 32°
§308 - - SPDT | (ON)  2-3 OFF (ON) 2-1 15A 6A 20A 8A 32°
$309 - - SPDT ON 2-3 OFF (ON) 2-1 15A 6A 20A 8A 32°
Throw & ‘/\.7|NTERNAL 2 (com Note: Terminal numbers are
Schematics: SPST | 5 CONNECTION SPDT / o actually on the switch

Notes: Standard Hardware: AT503M Face Hex Nut, AT506M Locking Ring, AT508 Lockwasher, AT527M Backup Hex Nut. See Accessories & Hardware section.
Optional Splashproof Boot Assemblies: AT401 & AT4181 boots plus hex nut & o-ring. See Accessories & Hardware section.
* Wire harness & cable assemblies offered only in Americas.

(3.2)Dia T
Keyway 126 P
2Pl
[ -
P
_ _ . 60T
SE Al 236 "
- T
X 1.6) Typ
6.1)Dia X\[ 063
‘ 240 ‘
Y 7.5 | 020, 7.4 9.6 Max
630 689 472 685 378 5301 does not

have terminal 2

! (12.5) Dia
492

7

(9.0)

354
]

—X13.0) Dia
T8
Maximum

Panel Thickness:
185" (4.7mm)

DOUBLE POLE WITH SOLDER LUG *

* UL, cULus & CSA recognized only when ordered Toggle Position/Connected Terminals Electrical Capacity
with marking on switch (see General Specs) () =Momentary
* Approvals Down Center Up Resistive Inductive w=
Pole & Kepwor AC AC DC | AC125v | Angle
Model | S\ s @ | Throw | ~m 125V | 250V 30V PF0.6 | of Throw
S§331 4 4 4 DPST ON 13 4-6 NONE OFF — 25A 25A 25A 10A 25°
$332 4 4 4 DPDT ON 23 56 NONE ON 2-1 54 25A 15A 25A 10A 25°
$333 4 4 4 DPDT ON 23 56 OFF ON 2-1 54 25A 15A 25A 10A 30°
$335 v Vv | DPDT | ON 23 56 | NONE | (ON) 2-1 5-4 15A 6A 20A 8A 25°
$338 4 4 — DPDT | (ON) 2-3 5-6 OFF (ON) 2-1 5-4 15A 6A 20A 8A 25°
$339 4 4 — DPDT ON 23 56 OFF (ON) 2-1 54 15A 6A 20A 8A 25°
Throw & A _____ ;/\TINTERNAL /_2_ _[C?M_)_._/s) Note: Terminal numbers are
Schematics:  DPST , 3 4 PRASELL L DPDT , o1 & o4 actually on the switch

Notes: Standard Hardware: AT503M Face Hex Nut, AT506M Locking Ring, AT508 Lockwasher, AT527M Backup Hex Nut. See Accessories & Hardware section.
Optional Splashproof Boot Assemblies: AT401 & AT4181 boots plus hex nut & o-ring. See Accessories & Hardware section.
* Wire harness & cable assemblies offered only in Americas.

Keywcy\ | ggil Dia Typ |
Ao i s B
6 3 | (2.5/Dia
— i 492
_ _ 3.)T 33.2)
AP ey e ’D @*1307 - .y
et + ety o
_ ) 1 - i
& 3.0) Dia
(6.1 Dia T
i 240 I gy B
‘ sl ‘ .
19.0) 17.5) 12.0) 25.) = Maximum
748 S 689 T4 T ogs $331 does not have Panel Thickness:
terminals 2 & 5 185" (4.7mm) $331
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Toggles

Rockers

Series S Medium/High Capacity Standard Size Toggles

DOUBLE POLE WITH SOLDER LUG & FLATTED LEVER *

Programmable | Illuminated PB} Pushbuttons

Touch Tilt Tactiles Slides Rotaries Keylocks

Indicators

Accessories

Supplement

* UL & cULus recognized only when ordered " .
with marking on switch Toggle Posmorl/ '\(l:\onnected Terminals Electrical Capacity
(see General Specs) () =Momentary
* Approvals Down Center Up Resistive Inductive
o=
. Pole & Keyway~ AC AC DC AC 125V Angle
Model | B e @ | phrow | | 125V | 250V 30v PFO.6 | of Throw
S331R v v - DPST| ON 1-3 4-6 NONE OFF - 25A 25A 25A 10A 25°
S332R V4 V4 — DPDT 2-3 5-6 NONE ON 2-1 54 25A 15A 25A 10A 25°
S333R v v, - DPDT| ON 2-3 5-6 OFF ON 21 54 25A 15A 25A 10A 30°
S338R v v — DPDT | (ON) 2-3 5-6 OFF (ON) 2-1 54 15A 6A 20A 8A 25°
S339R v v, — DPDT| ON 2-3 5-6 OFF (ON) 2-1 54 15A 6A 20A 8A 25°
Throw & DPST INTERNAL DPDT z lcom s Note: Terminal numbers are
Schematics: VA Y ¢ CONNECTION ) el te ol actually on the switch
Notes: Standard Hardware: AT504M Knurled Nut, AT508 Lockwasher, AT527M Backup Hex Nut. See Accessories & Hardware section.
* Wire harness & cable assemblies offered only in Americas.
Keyw(]y\ | .l029£1‘1) Dia Typ |
o
| 6 3 ! (12.5) Dia
P4 492
- v -[[OOT- 5 @
! i f 354
° <g> <2> —X13.0/ i
& 8
! J 57| [
224
<19.01| (27.0) 12.0) (25.0) .90 ___ |
1.063 =472 988 ! 748
Maximum
S331R does not have Panel Thickness:
S331R terminals 2 & 5 .220" (5.6mm)
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Medium/High Capacity Standard Size Toggles

Series S

SINGLE POLE WITH SCREW LUG

* UL, cULus & CSA recognized only when ordered Toggle Position/Connected Terminals Electrical Capacity
with marking on switch (see General Specs) () = Momentary
* Approvals Down Center Up Resistive Inductive ae
Pole & Keywory AC AC DC AC125V | Angle
Model | S s G | Throw i = 125V 250V 3ov PF 0.6 of Throw
S301T 4 4 4 SPST ON 1-3 NONE OFF - 15A 6A 20A 10A 32°
§302T 4 4 Vv SPDT ON 2-3 NONE ON 2-1 15A 6A 20A 10A 32°
S$303T 4 4 v SPDT ON 2-3 OFF ON 2-1 15A 6A 20A 10A 32°
S305T - - 4 SPDT ON 2-3 NONE (ON) 2-1 15A 6A 20A 8A 32°
S308T - - 4 SPDT | (ON) 2-3 OFF (ON) 2-1 15A 6A 20A 8A 32°
S309T - - 4 SPDT ON 2-3 OFF (ON) 2-1 15A 6A 20A 8A 32°
2 (com) .
Throw & SPST INTERNAL SPDT Note: Terminal numbers are
Schematics: 1 3 CONNECTION 3 ol qcfuo”y on the switch

Notes: Standard Hardware: AT503M Face Hex Nut, AT506M Locking Ring, AT508 Lockwasher, AT527M Backup Hex Nut. See Accessories & Hardware section.
Optional Splashproof Boot Assemblies: AT401 & AT4181 boots plus hex nut & o-ring. See Accessories & Hardware section.

Keyway [MG.S PO.5
[ i % -
— 32° (6.0) Typ
ol | 26
\ =
S\ S (5.0 Typ
K 197
- 6)Dia
| 240 >
6.0l L 75| 20 |, W4 . (9.6)Max
0 689 472 685 " :
S301T does not have
terminal 2

* UL & cULus recognized only when ordered with

DOUBLE POLE WITH SCREW LUG

Toggle Position/Connected Terminals

! (12.5) Dia
492
-1
(9.0]
354
(3.0) Dia
n8

Maximum
Panel Thickness:
185" (4.7mm)

Electrical Capacity

marking on switch (see General Specs) () = Momentary

* Approvals Down Center Up Resistive Inductive e

Pole & Keywayn AC AC DC AC125V | Angle

Model | S Au @ | Throw - | 125v | 250V 3ov PFO.6 | of Throw
s33N1T| Vv — DPST ON 1-3 4-6 | NONE | OFF — 15A 15A 15A 10A 25°
$332T | v vV — DPDT ON 2356 | NONE | ON  2-1 54 15A 15A 15A 10A 25°
$3331 | v vV — DPDT ON 23 56 OFF ON 21 54 15A 15A 15A 10A 30°
$335T | v v — DPDT ON 23 56| NONE | (ON) 2-1 54 15A 6A 20A 8A 25°
$338T | v v — DPDT | (ON) 2-3 5-6 OFF (ON)  2-1 54 15A 6A 20A 8A 25°
$339T | v v — DPDT ON 23 56 OFF (ON)  2-1 5-4 15A 6A 20A 8A 25°

2 (Ccom 5
Throw & DPST //\\ _____ ;/VWTERNAL DPDT / ______ /
Schematics: 1 3 4 g CONNECTION 3 o1 6 o4

Note: Terminal numbers are
actually on the switch

Notes: Standard Hardware: AT503M Face Hex Nut, AT506M Locking Ring, AT508 Lockwasher, AT527M Backup Hex Nut. See Accessories & Hardware section.
Optional Splashproof Boot Assemblies: AT401 & AT4181 boots plus hex nut & o-ring. See Accessories & Hardware section.

Keyway\ |
o
q >
| (2.5)Dia

492

WO @

901

354

dU Up g
[

o |
748 Maximum
S331T does not have Panel Thickness:
terminals 2 & 5 185" (4.7mm) S331T
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Toggles

Programmable | Illuminated PB} Pushbuttons Rockers
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Series S

Medium/High Capacity Standard Size Toggles

SINGLE POLE WITH QUICK CONNECT

' Uxﬁmiﬁ:’:ﬁﬁ;ﬂ@%’lﬂmﬂx;“ Toggle Position/Connected Terminals Electrical Capacity
*Approvals Down Center Up Resistive Inductive e
Pole & Keyway~, AC AC DC AC 125V Ang_le
Model | S A« @ | Throw g = 125V | 250v | 30v PFO.6 | of Throw
S301F 4 4 4 SPST ON 1-3 NONE OFF - 15A 6A 20A 10A 32°
Throw & SPST INTERNAL Note: Terminal numbers are
Schematics: . 5 CONNECTION actually on the switch

Notes: Standard Hardware: AT503M Face Hex Nut, AT506M Locking Ring, AT508 Lockwasher, AT527M Backup Hex Nut. See Accessories & Hardware section.
Optional Splashproof Boot Assemblies: AT401 & AT4181 boots plus hex nut & o-ring. See Accessories & Hardware section.

S301F

Keyway

M2 Pl

(6.1 Dia\
240

17.5)
.689

Ml
LI

L2000 . 074 |
472 685

(1.5) Dia Typ
/060

T (0.8) Typ
.031

_(28.5)
1122

._16.35) Typ
250

L (7.5) Typ
295

- —x
@ (9.0)
354

L]

(12.5) Dia
492

(3.0 Dia
18

Maximum
Panel Thickness:
185" (4.7mm)

DOUBLE POLE WITH QUICK CONNECT

* UL & cULus recognized only when ordered with Toggle Position/Connected Terminals . .
marking on switch (see General Specs) ( ) = Momentary Electrical Capacity
* Approvals Down Center Up Resistive Inductive .
] Pole & Keyway AC AC DC AC125V | Angle
Model | S s @ | Throw L | | 125V | 250V 30v PF0.6 | of Throw
S331F 4 v  — DPST ON 1-3 4-6 | NONE OFF - 25A 25A 25A 10A 25°
S332F v v — DPDT ON 2-3 5-6 | NONE ON 2-1 54 25A 15A 25A 10A 25°
S333F v v  — DPDT ON 23 56 OFF ON 2-1 54 25A 15A 25A 10A 30°
S335F v v — DPDT ON 2-3 56| NONE | (ON) 2-1 54 15A 6A 20A 8A 25°
Throw & DPST N INTERNAL DPDT _2_ _[C(_)’\f‘_ B 5 Note: Terminal numbers are
Schematics: ) 3 ¢ CONNECTION 5 o1 6 o4 actually on the switch

7.9)

Notes: Standard Hardware: AT503M Face Hex Nut, AT506M Locking Ring, AT508 Lockwasher, AT527M Backup Hex Nut. See Accessories & Hardware section.
Optional Splashproof Boot Assemblies: AT401 & AT4181 boots plus hex nut & o-ring. See Accessories & Hardware section.

Keyway AL
an ! |
MI2 P1 ‘ ‘ g&%ch Typ
l (7.5 Typ | .
(12.5) Dia
f\ [ ‘29,5 ) 492
- - a - 6.35) Typ _ _133.2 _ _
T
& v 250 1.307 ol
[ f 354
X “X3.0/Dia
Vo Uy 6.1) Dia lig
240
1
19.0 735l 12.0_| 130.3) 0.8 Typ
748 689 472 1193 031 Maxi
aximum
Panel Thickness:
S332F S331F does not have terminals 2 & 5 185" (4.7mm)
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Medium/High Capacity Standard Size Toggles

Series S

GENERAL SPECIFICATIONS FOR S31 ~ $49

Electrical Capacity (Resistive & Inductive Load)

Power Level:

Other Ratings

Contact Resistance:
Insulation Resistance:
Dielectric Strength:
Mechanical Life:
Electrical Life:

Angle of Throw (a):

Materials & Finishes

Toggle:

Bushing:

Case:

Case Cover:
Movable Contactor:
Movable Contacts:
Stationary Contacts:
Terminals:

Environmental Data

Operating Temp Range:

Installation

Mounting Torque:
Maximum Panel Thickness:
Soldering Time & Temperature:

Standards & Certifications

UL:

CSA:

Shown in the following tables

10 milliohms maximum

1,000 megohms minimum @ 500V DC
2,000V AC minimum for 1 minute minimum
50,000 operations minimum

25,000 operations minimum

Shown on following tables

PBT resin for flatted lever; brass with chrome plating for all others
Brass with chrome plating

Phenolic resin

Steel with chromate plating over zinc plating

Copper with silver plating

Silver alloy capped on copper with silver plating

Silver alloy capped on copper with silver plating

Brass with tin plating

-10°C through +70°C (+14°F through +158°F)

2.94Nm (26 lb+in) for double nut
Shown beneath panel cutout in switch dimension drawings
Manual Soldering: See Profile A in Supplement section.

File No. E44145 - Recognized only when ordered with marking on switch.
Add “/U" or “/CUL" to end of part number to order UL recognized switch.
UL or cULus recognition designated beside part numbers on following pages.

See Supplement section to find UL or cULus rating details.

File No. 023535_0_000 - Certified only when ordered with marking on switch.

Add “/C" to end of part number to order CSA certified switch.

CSA certification designated beside part numbers on following pages.

See Supplement section to find CSA rating details.
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Toggles

Programmable | Illuminated PB} Pushbuttons Rockers

Touch Tilt Tactiles Slides Rotaries Keylocks

Indicators

Accessories

Supplement

Series S

Medium/High Capacity Standard Size Toggles

>

* UL, cULus & CSA recognized only when ordered

THREE POLE WITH SOLDER LUG *

Toggle Position/Connected Terminals

Electrical Capacity

with marking on switch (see General Specs) () = Momentary
* Approvals Down Center Up Resistive Inductive | =
Keyway
Model | B RV @& $:|riv% - =i = lggv 215\gv 3[:)cv AEF]&ZV ofATnhgrtw
S31 v v v 3PST ON 1-3 4-6 7-9 | NONE | OFF - 25A 9A 20A 10A 25°
$32 v 4 v 3PDT | ON 2-3 56 89 | NONE | ON 2-1 54 87 | 25A 9A 20A 10A 25°
S$33 v v v 3PDT | ON 2-3 5-6 8-9 OFF ON 2-1 5-4 87 | 25A 9A 20A 10A 30°
S35 v v Vv 3PDT | ON 2-3 5-6 89 | NONE | (ON) 2-1 5-4 8-7 15A 6A 20A 8A 25°
$38 v VvV v | 3PDT | (ON) 2-3 5-6 8-9 OFF | (ON) 2-1 5-4 87 | 15A 6A 15A 8A 25°
$39 4 4 v 3PDT | ON 2-3 5-6 8-9 OFF (ON) 2-1 54 87 15A 15A 8A 25°
Throw & 3PST /N N\ _ INTERNAL 3PDT / ______ ’}/ __(_C_O_N{_/ Note: Terminal numbers
Schematics: . 3 4 6 7 Ne g CONNECTION ol 9 are on the switch

Notes: Standard Hardware: AT503M Face Hex Nut, AT506M Locking Ring, AT508 Lockwasher, AT527M Backup Hex Nut. See Accessories & Hardware section.
Optional Splashproof Boot Assemblies: AT401 & AT4181 boots plus hex nut & o-ring. See Accessories & Hardware section.

* Wire harness & cable assemblies offered only in Americas.

(2.4) Dia Typ
.094

N _ L 12510ia
- - ‘{\ 7 ;*T“s%’“" - h ﬁ
= ' Sea
‘ T | o A i
| | %mo& F]s}.g) Dia
[ ' _ Maximum
300 L ws | o S31 does not have Panel Thickness:
1781 689 472 terminals 2, 5, & 8 .181” (4.6mm)
FOUR POLE WITH SOLDER LUG *
* UL, cULus & CSA recognized only when ordered Toggle Position/Connected Terminals . .
with marking on switch (see General Specs) 99 ) = Momentary Electrical Capacity
Model * Approvals Down Center Up Resistive Inductive |, _
Suffix R = ! Pole & Kepwary AC | AC | DC |ACT125V| Angle
Flotted Lever | P M @ | Throw i | 125V | 250V | 30V | PF0.6 | of Throw
S41/S41R | v/ v v | 4PST | ON 1-3 4-6 7-9 10-12 | NONE | OFF - 25A | 9A [ 20A | 10A 25°
S42/S4A2R | v/ v v | 4PDT | ON 2-3 5-6 8-9 11-12 | NONE | ON 2-1 5-4 8-7 11-10 | 25A | 9A | 20A | 10A 25°
S43/S43R | v/ v v | 4PDT | ON 2-3 5-6 89 11-12 | OFF ON 2-1 5-4 87 11-10 | 25A | 9A | 20A | 10A 30°
s45 - | v/ v/ — | 4PDT | ON 2-3 5-6 8-92 11-12 | NONE | (ON) 2-1 5-4 8-7 11-10 | 15A | 6A | 20A 8A 25°
S48/S48R | v \/ — | 4PDT | (ON) 2-3 5-6 8-9 11-12| OFF | (ON) 2-1 5-4 8-7 11-10 | 15A | 6A | 20A 8A 25°
S49/S49R | v/ 4PDT | ON 2-3 5-6 8-9 11-12| OFF | (ON) 2-1 5-4 8-7 11-10 | 15A | 6A | 20A 8A 25°
Throw & APST‘/A‘;_____:/_\‘; _____ jA\-' _____ ;//\ INTERNAL APDT} ________ (_CCiNY _.77_ N _” Note: LeJQLr:»L are
Schematics: CONNECTION 2e o100 on the switch

Notes: Standard Hardware for Bat Lever: AT503M Face Hex Nut, AT506M Locking Ring, AT508 Lockwasher, AT527M Backup Hex Nut;
for Flatted Lever (R): AT504M Knurled Face Nut, AT508 Lockwasher, AT527M Backup Hex Nut. See Accessories & Hardware section.

Optional Splashproof Boot Assemblies (only for bat lever models): AT401 & AT4181 boots plus hex nut and o-ring. See Accessories & Hardware section.
* Wire harness & cable assemblies offered only in Americas.

(2.4) Dia Typ
.094

(0. B) Typ

1

4
T&) T
9 yp

(12.0)
a2

Bat lever dimensions are same as on S30 models above.

(27.0)
1.067

1.5

|
lgs

(12.5) Dia
492

t
m.s
= 453

'

Max. Panel Thickness:

.220" (5.6mm)

(12.5) Dia

|
@ 492

1
(9.0)
.354

(3.0) Dia
18

Max. Panel Thickness:

S41 and S41R do not have terminals 2, 5, 8, & 11.

181" (4.6mm)
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Medium/High Capacity Standard Size Toggles

Series S

THREE POLE WITH SCREW LUG

' Ux#::igﬂm,ﬁ::&ﬁ%:::)md Toggle Position/Connected Terminals Electrical Capacity
* Approvals Down Center Up Resistive Inductive

o=

Pole & Keyway~ AC | AC | DC |AC125V | AC250V | Angle

Model | P Ms @ | Throw =i ~= 125V [ 250V | 30V | PFO.6 | PFO.6 |of Throw
S31T v Vv v 3PST ON 1-3 4-6 7-9 | NONE | OFF - 25A | 9A | 20A | 10A 5A 25°
S321 v Vv Vv 3PDT | ON  2-3 5-6 89 | NONE | ON 2-1 5-4 8-7 | 25A | 9A | 20A | 10A 5A 25°
S33T 4 4 v 3PDT | ON  2-3 5-6 8-9 OFF ON 2-1 5-4 87 | 25A| 9A | 20A| 10A 5A 30°
Throw & 3pPST ./A\____./\& _______ INTERNAL 3PDT /2 _______ y ___(_C_O_N{_/B Note: Terminal numbers
Schematics: 1 3 4 67 g CONNECTION 3 o1 6 o4 9 o7 are on the switch

Notes: Standard Hardware: AT503M Face Hex Nut, AT506M Locking Ring, AT508 Lockwasher, AT527M Backup Hex Nut. See Accessories & Hardware section.
Optional Splashproof Boot Assemblies: AT401 & AT4181 boots plus hex nut & o-ring. See Accessories & Hardware section.

Keyway \
|

S .
h ’ f\ | (L?g.g] Dia
- _ 2 |- . —
) L \~// 7 %
T \_(3.0) Dia
& H (6.1) D\O\ 18
.240
& g
: : Maximum
Panel Thickness:
S31T does not have terminals 2, 5, & 8 181" (4.6mm) S$32T
FOUR POLE WITH SCREW LUG
* UL, cULus & CSA recognized only when
ordered with marking on switch (see Toggle Position/Connected Terminals Electrical Capacity
General Specs)
* Approvals Down Center Up Resistive Inductive
Pole ) ac | ac | oc | A T AC | anal
& eyway~ ngle
Model | Y A @ | Throw i | 125V | 250V | 30v | A2V | 250V | of Throw
S41T | v v V| 4PST |ON 1-3 4-6 7-9 10-12 | NONE | OFF — 25A | 9A | 20A | 10A 5A 25°
S42T | v/ V' V| 4PDT |ON 2-3 5-6 8-9 11-12 | NONE | ON 2-1 5-4 8-7 11-10| 25A | 9A | 20A | 10A 5A 25°
S43T | v vV V| 4PDT |ON 2-3 5-6 8-9 11-12| OFF | ON 2-1 5-4 87 11-10| 25A | 9A | 20A | 10A 5A 30°
A4PST 4PDT .
Throw & 2 59 (COM o8 n 'E?rf:i.nol numbers
Schematics: ‘/AK'“““:/'XK; """ ;7A\"' """ ;7/\'7 ggﬁlm’(&:hON f """ "/' ST ;]7 """ ;/ are on theuswitch
1 3 4 67 9 10 12 30 o1 o o4 9o @7 126 @10

Notes: Standard Hardware: AT503M Face Hex Nut, AT506M Locking Ring, AT508 Lockwasher, AT527M Backup Hex Nut. See Accessories & Hardware section.

Optional Splashproof Boot Assemblies: AT401 & AT4181 boots plus hex nut & o-ring. See Accessories & Hardware section.

Keyway

61) Dia\
240

M2 P1

Ul

.\

].(
(I

|

07.5___|_n201__
“ 689 472

(29.6) (36.5)
1165 ! 1437

| (12.5) Dia
492

B )
9.0)
354

~XU(3.0) Dia
18

Maximum

Panel Thickness:

S41T does not have terminals 2, 5, 8, & 11

181" (4.6mm)
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Series S Medium/High Capacity Standard Size Toggles

THREE POLE WITH QUICK CONNECT

' UkiiJK;:dgﬁmsﬂz&ognﬁggmd Toggle Position/Connected Terminals Electrical Capacity
* Approvals Down Center Up Resistive Inductive -
Model | B M @ ﬁ::ié % - = 25v | ssov | sov | wrog |of oo
S31F v vV | 3PST | ON 1-3 4-6 7-9 | NONE | OFF — 25A %A 20A 10A 25°
S32F v v \/ 3PDT | ON 2-3 56 89 | NONE | ON 2-1 54 87 | 25A 9A 20A 10A 25°
S33F v v 3PDT 2-3 5-6 8-9 OFF ON 2-1 54 87 | 25A 20A 10A 30°

Throw & 3PST INTERNAL 3PDT __________5 ___(_C_o_Nil__ Note: Terminal numbers
Schematics: /TN, \_ . CONNECTION o1 9 are on the switch

Notes: Standard Hardware: AT503M Face Hex Nut, AT506M Locking Ring, AT508 Lockwasher, AT527M Backup Hex Nut. See Accessories & Hardware section.
Optional Splashproof Boot Assemblies: AT401 & AT4181 boots plus hex nut & o-ring. See Accessories & Hardware section.

Keyway (7.9)
_ \ ‘ - r 3“-‘ géSADiaTyp
757

(E = - s

@) | oy e

() (S =, B

T 1 3.0)Dia

I i) D'\c& ‘Ugg e i
\
433
300l .| nzo_| 3331 |

1181 689 472 131 MQXimUm
Panel Thickness:
S32F S31F does not have terminals 2, 5, & 8 1817 (4.6mm)

FOUR POLE WITH QUICK CONNECT
' U&ﬁmiﬁﬁﬁﬁ;ﬁﬁ%’:ﬂﬁj’;ﬁ“ Toggle Position/Connected Terminals Electrical Capacity
* Approvals Down Center Up Resistive Inductive ue
Pole & Kooy~ AC | AC | DC |AC125V| Angl
. W gle
Model | R e @ | Throw | | ~u 125V | 250V | 30V | PFO0.6 |of Throw

S41F v v v/ | 4PST | ON 1-3 4-6 7-9 10-12 | NONE | OFF — | 25A | 9A | 20A| 10A 25°
S42F 4 4 v/ | 4PDT | ON 2-3 5-6 8-9 11-12 | NONE | ON 2-1 5-4 8-7 11-10 | 25A | 9A | 20A | 10A 25°
SA3F v v v/ | 4PDT | ON 2-3 56 89 11-12 | OFF | ON 2-1 5-4 87 11-10 | 25A | 9A | 20A | 10A 30°

Throw & 4PST 4PDT ) 5 (com " Note: Termlj)ncﬂ
Schematics: ‘//\\./\\‘ _____ ‘//\\' _____ //\ INTERNAL .; R A _.]7 ______ numbers are
CONNECTION 30/ @1 6o @4 9o/ @7 126 @00 on the switch

Notes: Standard Hardware: AT503M Face Hex Nut, AT506M Locking Ring, AT508 Lockwasher, AT527M Backup Hex Nut. See Accessories & Hardware section.
Optional Splashproof Boot Assemblies: AT401 & AT4181 boots plus hex nut & o-ring. See Accessories & Hardware section.

(1.5) Dia Typ S
060
: 012.5) Dia
f\ 492
s _ _ a2 .
k*/ 1.346 o
g\ 354
K 3.0) Dia
(6.0) Dia ns
236
78| 020 2
689 .
Maximum
Panel Thickness:
S42F SA1F does not have terminals 2, 5,8, & 11 .181” (4.6mm)

NI<I<
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Medium/High Capacity Standard Size Toggles

Series S

GENERAL SPECIFICATIONS FOR $421 ~ $429

Electrical Capacity (Resistive & Inductive Load)

Power Level:

Other Ratings

Contact Resistance:
Insulation Resistance:
Dielectric Strength:
Mechanical Life:
Electrical Life:

Angle of Throw (c):

Materials & Finishes

Toggle:

Bushing:

Case:

Case Cover:
Movable Contactor:
Movable Contacts:
Stationary Contacts:
Terminals:

Environmental Data

Operating Temp Range:

Installation

Mounting Torque:
Maximum Panel Thickness:
Soldering Time & Temperature:

Shown in the following tables

10 milliohms maximum

1,000 megohms minimum @ 500V DC
2,000V AC minimum for 1 minute minimum
50,000 operations minimum

15,000 operations minimum

Shown in tables on following pages

Brass with chrome plating

Brass with chrome plating

Melamine phenol

Steel with chromate plating over zinc plating
Copper with silver plating

Silver alloy capped on copper with silver plating
Silver alloy capped on copper with silver plating
Brass with fin plating

-10°C through +70°C (+14°F through +158°F)

2.94Nm (26 Ibein) for double nut
Shown beneath panel cutout in switch dimension drawings
Manual Soldering: See Profile A in Supplement section.
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Toggles

Programmable | Illuminated PB} Pushbuttons Rockers

Touch Tilt Tactiles Slides Rotaries Keylocks
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Series S

Medium/High Capacity Standard Size Toggles

DOUBLE POLE WITH SOLDER LUG *

Toggle Position/C ted Terminal . .
oggle O?' ')OZ/ Mg'r‘nnee:t:ry erminats Electrical Capacity
Approvals Down Center Up Resistive Inductive AII-\oicér
od o=
Pole & Keyways AC AC PF0.75-0.8 AC Angle

Model | N & | Throw i - 125V | 250V [AC125V | AC250V | 125V | of Throw
$421 - — DPST ON 1-3 4-6 NONE OFF — 25A | 25A 25A 25A 750W 24°
S$422 —_ — DPDT ON 2-3 5-6 NONE ON 2-1 5-4 | 25A | 25A 25A 25A 750W 24°
S$423 —_ — DPDT ON 2-3 5-6 OFF ON 2-1 5-4 | 25A | 25A 25A 25A 750W 28°
S$425 —_ — DPDT ON 2-3 5-6 NONE (ON) 2-1 5-4 | 15A | 15A 15A 15A 400W 24°
S$428 —_- — DPDT | (ON) 2-3 5-6 OFF (ON) 2-1 5-4 | 15A | 15A 15A 15A 400W 24°
$429 - — DPDT ON 2-3 5-6 OFF (ON) 2-1 5-4 | 15A | 15A 15A 15A 400W 24°
Throw & DPST AN INTERNAL DPDT _2_ _(C(_)I%'_ B > Note: Terminal numbers
Schematics: 1 3 4 ¢ CONNECTION 3 ol & .4 are on the switch

Notes: Standard Hardware: AT503M Face Hex Nut, AT506M Locking Ring, AT508 Lockwasher, AT527M Backup Hex Nut. See Accessories & Hardware section.
Optional Splashproof Boot Assemblies: AT401 & AT4181 boots plus hex nut & o-ring. See Accessories & Hardware section.
* Wire harness & cable assemblies offered only in Americas.

Keyway \
|

(2.4) Dia Typ
094

° ]
| (12.5) Dia
f 492
_ _ \ (4.8 Typ _ _ -
189 ]
3_;)4
3.0/ Dia
H_| 8
- ~ Maximum
~— T — i Panel Thickness:
5421 does not have terminals 2 & 5 185" (4.7mm)
DOUBLE POLE WITH SCREW LUG
Toggle Position/C ted Terminal . .
oggle O?' ')OZ/ Mg'r‘nnee:t:ry erminats Electrical Capacity
Approvals Down Center Up Resistive Inductive TO‘?;
0a o=
Pole & Keywary AC | AC PF 0.75-0.8 AC Angle
Model | S & | Throw | = 125V | 250V [ AC125V | AC250V | 125V | of Throw
S421T - — DPST ON 1-3 4-6 | NONE OFF - 20A | 20A 20A 20A 750w 24°
4221 - — DPDT ON 2-3 5-6 | NONE ON 2-1 5-4 | 20A | 20A 20A 20A 750W 24°
$423T - — DPDT ON 2-3 5-6 OFF ON 2-1 5-4 | 20A | 20A 20A 20A 750W 28°
S425T - — DPDT ON 2-3 5-6 | NONE | (ON) 2-1 5-4 | 15A | 15A 15A 15A 400W 24°
$428T - — DPDT | (ON) 2-3 5-6 OFF (ON) 2-1 5-4 | 15A | 15A 15A 15A 400W 24°
$429T - — DPDT ON 2-3 56 OFF (ON) 2-1 5-4 | 15A | 15A 15A 15A 400W 24°
h 2 (Ccoml 5
Throw & DPST A _____ ‘/\' INTERNAL DPDT / ______ ;/ Note: Terminal numbers
Schematics: ] 3 4 6 CONNECTION 3 e1 6 04 are on the switch

Notes: Standard Hardware: AT503M Face Hex Nut, AT506M Locking Ring, AT508 Lockwasher, AT527M Backup Hex Nut. See Accessories & Hardware section.
Optional Splashproof Boot Assemblies: AT401 & AT4181 boots plus hex nut & o-ring. See Accessories & Hardware section.

Keyway \
|

o

(19.0)

748

(6.1) D\ux
.240

Y
- {1
4

M2 P1

17.5)

=689 T 472

(12.0)

S421T does not have terminals 2 & 5

| (12.5) Dia
492

7

(9.0)

354
L]

“X(3.0) Dia
Rt

Maximum
Panel Thickness:
185" (4.7mm)

Al112
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High Capacity Standard Size Toggles

Series S

GENERAL SPECIFICATIONS FOR $800s ~ $732

Electrical Capacity (Resistive & Inductive Load)

Power Level:

Other Ratings

Contact Resistance:
Insulation Resistance:
Dielectric Strength:

Mechanical Life:
Electrical Life:

Materials & Finishes

Toggle:

Bushing:

Case:

Case Cover:

Movable Contactor Plate:
Movable & Stationary Contacts:
Common Terminals:

Contact Terminals:

Environmental Data

Operating Temp Range:

Installation

Mounting Torque:
Maximum Panel Thickness:

Standards & Certifications

UL:

CSA:

Shown in the following tables

10 millichms maximum

1,000 megohms minimum @ 500V DC

2,000V AC minimum for 1 minute minimum for S800s & S800Ds
3,000V AC minimum for 1 minute minimum for S732

50,000 operations minimum

10,000 operations minimum for S800Ds

25,000 operations minimum for S800s & S732

Brass with nickel plating for 732

Brass with chrome plating for S800s & S800Ds
Brass with chrome plating

Phenolic resin for S732; melamine phenol for S800s
Steel with chromate plating over zinc plating
Copper with silver plating

Silver alloy capped on copper with silver plating
Brass

Brass with silver or nickel plating

-10°C through +70°C (+14°F through +158°F)

2.94Nm (26 lbsin) for double nut
Shown beneath panel cutout in switch dimension drawings

File No. E44145 - Recognized only when ordered with marking on switch.
Add “/U” or “/CUL" to end of part number to order UL recognized switch.
UL or cULus recognition designated beside part numbers on following pages.
See Supplement section to find UL or cULus rating details.

File No. 023535_0_000 - Certified only when ordered with marking on switch.

Add “/C” to end of part number to order CSA certified switch.
CSA certification designated beside part numbers on following pages.
See Supplement section to find CSA rating details.
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Toggles

Series S High Capacity Standard Size Toggles

DOUBLE POLE WITH SCREW LUG

Programmable | Illuminated PB} Pushbuttons Rockers

Keylocks

Rotaries

* UL, cULus & CSA recognized only when
ordered with marking on switch Toggle Position/Connected Terminals Electrical Capacity
(see General Specs)
*Approvals Down Center Up Resistive Inductive I{\:{:zr
Pole & Keyway~ AC AC DC DC AC 125V | AC 250V AC

Model | Y X @ | Throw | ~m 125V | 250V | 30V | 125V | PFO.6 | PFO.6 | 125V
$821 | v Vv v | DPST | ON 2-3 5-6 NONE | OFF — 30A | 30A | 30A 1A 30A 15A | 750W
$822 | v v v | DPDT | ON 23 5-6 NONE | ON 2-1 5-4 | 30A | 30A | 30A 1A 30A 15A —
$823 | v v v | DPDT | ON 23 56 OFF ON 2-1 5-4 | 30A | 30A | 30A 1A 30A 15A —
Throw & DPST gz com s DPDT 2 com s Note: Terminal numbers
Schematics: ) . 5 ol & o4 are on the switch

Notes: Standard Hardware: AT503M Face Hex Nut, AT506M Locking Ring, AT508 Lockwasher, AT527M Backup Hex Nut. See Accessories & Hardware section.
Optional Splashproof Boot Assembly: AT401 boot plus hex nut & o-ring. See Accessories & Hardware section.

Keyway

/ M4.5x6

Slides

Accessories Indicators Touch Tilt Tactiles

Supplement

(o]
/4\ (12.5) Dia
492
— 28° ¥ — —
\ = e i
|\ ] —SX13.0/ Dia
(6.1) D\O& 8
O 240
|
R Maximu
Panel Thickness:
$822 5821 does not have terminals 1 & 4 177" (4.5mm)
THREE POLE WITH SCREW LUG
* UL, cULus & CSA recognized only when
ordered with marking on swiich Toggle Position/Connected Terminals Electrical Capacity
(see General Specs)
* Approvals Down Center Up Resistive Inductive
Pole & Keyway~ AC AC DC DC AC 125V | AC 250V
Model | S M & | Throw i "~ 125V | 250V | 30V | 125V | PF0.6 | PFO0.6
$831 | v v v/ | 3PST | ON  2-3 5-6 8-9 | NONE | OFF - 30A 30A 30A 1A 30A 15A
$832 | VvV 4 v/ | 3PDT | ON 2-3 5-6 89 | NONE | ON 2-1 54 87 | 30A | 30A | 30A 1A 30A 15A
S833 | v/ v v/ | 3PDT | ON  2-3 5-6 8-9 OFF ON 2-1 54 87 30A 30A 1A 30A 15A
Throw & psT /0 5 ___(_C_O_Nl)__ 3PDT ___2_______5 ___(_C_O_Ni]__ Note: Terminal numbers
Schematics: 5 ol ol 9 are on the switch

Notes: Standard Hardware: AT503M Face Hex Nut, AT506M Locking Ring, AT508 Lockwasher, AT527M Backup Hex Nut. See Accessories & Hardware section.
Optional Splashproof Boot Assembly: AT401 boot plus hex nut & o-ring. See Accessories & Hardware section.

Keyway |
© ©)
©) ©)
|
$833

(6.1) Diu&
240

/ M4.5x6

_ (420
1.654

|

®h®m®
v @ :ﬁi:ﬁ:

(14 5]Typ
5831 does not have terminals 1, 4 & 7

(22.01
.866

(12.0) (34.0
472 1.339

(12.5) Dia
492
—
(9.0
354
i
(3.0) Dia
8

Maximum
Panel Thickness:
177" (4.5mm)

Al14
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High Capacity Standard Size Toggles Series S

DOUBLE POLE WITH SCREW LUG & FLATTED LEVER

* UL, cULus & CSA recognized only
when ordered with marking on Toggle Position/Connected Terminals Electrical Capacity
switch (see General Specs)
* Approvals Down Center Up Resistive Inductive L/R = 3ms

Pole & Keyway~ pc | bc | bc | bc pc | bc|bc| bc | bc

Model | A A @ Throw * ﬁ 30V | 48V | 125V | 250V 400V 24V | 48V | 125V | 250V

$821D |/ | DPST|ON 23 56 |NONE|OFF — 30A [ 30A | 20A | 15A [4A(10A)[ 154 10A] 6A | 3A

s822D | v v | DPDT [ON 2-3 5-6 NONE |ON  2-1 54 30A | 30A | 20A | 15A 4A 15A | 10A | 6A 3A

s823D|, v v | DPDT [ON 2-3 5-6 OFF |ON 2-1 5-4 30A | 30A | 15A | 7.5A — 15A | 10A | 6A 3A

() capacity is due to wiring. Refer fo instructions below.

Throw & /- ,2, ,(??Iim, . ,5 _2_ _{C?I%]_ B § Note: Terminal numbers
. DPST DPDT .
Schematics: 3 6 3 el 6 o4 are on the switch

Notes: Standard Hardware: AT503M Face Hex Nut, AT506M Locking Ring, AT508 Lockwasher, AT527M Backup Hex Nut. See Accessories & Hardware section.

Double Pole
/M45X6 -
‘ | (25)Dia
— _ 420 492
— T 1.654 | o
[intz)lTyp = ‘ (39;3)
o1
(3.0) Dia
1 ns
9.0 (27.00 12.00 (34.0)
354 1063 472 1339 !
Maximum
$821D does not Panel Thickness: $822D
have terminals 1 & 4 177" (4.5mm)
400V DC WIRING INSTRUCTIONS
1. DC switch use 3. Inductive load
. Middle terminal shall be the minus po|e when using DC circuit. Inductive loads produce an arc caused by counter-electromotive force
Switch case is marked with (+) and (-). when opening the circuit. Recommend inserting spark elimination cir-

¢ Do not store near (5cm) highly magnetic items. cuit. Contact factory for details.

¢ If actuation is inferrupted when switching from ON to OFF, arcing
may continue and switch could be burned. Contact Point

(Patent Pending)

2. Wiring for DC400V 10A
2)

(5)
® (3) (6)
Q Q Contact Connection Position 4. Compressed terminal connection

—

When connecting screw terminal with compressed ferminal, select

Minus Pole
] compressed terminal using drawing below.

Connection '®
©
@ @ A
@ Plus Pole
External | Connection —<§
Connection
TR
oA

~
Rt 28
=
3\

\

&
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Toggles
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Series S

High Capacity Standard Size Toggles

THREE POLE WITH SCREW LUG & FLATTED LEVER

* UL, cULus & CSA recognized only when
ordered with marking on switch (see General

Toggle Position/Connected Terminals

Electrical Capacity

Specs)
*Approvals Down Center Up Resistive Inductive L/R = 3ms

Pole & Keyway pc | pbc| pc | bc | pbc | Dbc| pbc | pbc
Model | S\Y X @ | Throw | | 30V | 48V | 125V | 250V | 24V | 48V | 125V | 250V
S831D | v 4 3PST | ON 2-3 5-6 8-9 | NONE | OFF — 30A | 30A | 15A | 7.5A | 15A | 10A | 6A 3A
S832D | Va4 3PDT |ON 2-3 5-6 8-9 | NONE [ON 2-1 5-4 8-7 | 30A|30A | 15A | 7.5A | 15A | 10A | 6A 3A
S833D | v v Vv 3PDT [ON 2-3 5-6 8-9 OFF |ON 2-1 5-4 8-7 | 30A | 30A | 15A | 7.5A | 15A | 10A | 6A 3A
Throw &- 3PST ---2-------5 ---[-C-O-Ni)-- ? 3PDT ___2_______5 ___(_C_O_Ni)__ 8 Note: Terminal numbers

Schematics: s 6 5 ol 6 ol o o7 are on the switch

9

Notes: Standard Hardware: AT503M Face Hex Nut, AT506M Locking Ring, AT508 Lockwasher, AT527M Backup Hex Nut. See Accessories & Hardware section.

Keyway

9.0/
.354

(34.0)

/ M4.5x6

t
12.0) Typ
472

'

$832D

1339

Three Pole

lDicie
Q®]®

(42.0)
1.654

$831D does not have terminals 1, 4 & 7.
Positive (+) must be connected to end terminals

& negative to common terminals

! (12.5) Dia
492

U

9.0

354
L]

3.0/ Dia
T8

Maximum
Panel Thickness:
177" (4.5mm)

Al116
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Series TL

Fully llluminated Toggles

General Specitications

Electrical Capacity (Resistive Load)

Power Level (silver):
Logic Level (gold):

Other Ratings
Contact Resistance:
Insulation Resistance:
Dielectric Strength:

Mechanical Life:

Electrical Life:

Static Capability:
Nominal Operating Force:
Angle of Throw:

Materials & Finishes
Toggle:
Housing:
Sealing Ring:
Base:
Movable Contactor:
Movable Contacts:
Stationary Contact:
Lamp Contacts:
Power Terminals:
Lamp Terminals:

Environmental Data
Operating Temperature Range:
Humidity:
Vibration:

Shock:

Installation
Mounting Torque:
Soldering Time & Temperature:

Standards & Certifications
Flammability Standards:

6A @ 125V AC or 3A @ 250V AC or 6A @ 12V DC for silver
0.4VA maximum @ 28V AC/DC maximum for gold

(Applicable Range 0.1mA ~ 0.1A @ 20mV ~ 28V)

Note: See Supplement Index for explanation of operating range.

10 millichms maximum for silver; 20 milliohms maximum for gold

1,000 megohms minimum @ 500V DC

1,000V AC minimum between contacts for 1 minute minimum;

1,500V AC minimum between contacts & case for 1 minute minimum
50,000 operations minimum

25,000 operations minimum for silver; 50,000 operations minimum for gold
Withstands 20 kilovolts ESD minimum

1.9N for .689” (17.5mm) toggle; 2.5N for .433” (11.0mm) toggle

25°

Polycarbonate

Glass fiber reinforced polyamide

Nitrile butadiene rubber

Diallyl phthalate (UL94V-0)

Phosphor bronze with silver or gold plating

Silver alloy or copper with gold plating

Silver plus copper with silver plating or copper with gold plating
Beryllium copper with silver plating

Copper with silver or gold plating

Brass with silver plating

-10°C through +55°C (+14°F through +131°F)

90 ~ 95% humidity for 240 hours @ 40°C (104°F)

10 ~ 55Hz with peak-to-peak amplitude of 1.5mm traversing the frequency range & returning
in 1 minute; 3 right angled directions for 1.75 hours

50G (490m/s?) acceleration (tested in 6 right angled directions, with 5 shocks in each direction)

.98Nm (8.67 lbsin) maximum
Manual Soldering: See Profile B in Supplement section.

UL94V-0 base

A118
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Fully llluminated Toggles Series TL

A
Distinctive Characteristics

Choice of long or short toggles in translucent colors combine with
bright LEDs available in red, amber, and green, plus super bright

Toggles

Rockers

LEDs available in white, green, and blue.

Black face nut enhances front panel appearance.

Antistatic material used for toggle withstands
20 kilovolts electrostatic discharge.

Panel seal, achieved with use of optional
exterior o-ring, conforms to IP65 of IEC60529
Standards.

Interior o-ring protects contacts from oil, dust,
water, and other contaminants.

UL94V-0 flammability rated for base.

High insulating barriers protect against crossover.

Terminals are molded in and epoxy sealed to lock out flux,
dust, and other contaminants.

Actual Size

SWITCHES www.nkk.com

A119

Programmable | Illuminated PB| Pushbuttons

Accessories | Indicators Touch Tilt Tactiles Slides Rotaries Keylocks

Supplement



Toggles

Programmable | Illuminated PB} Pushbuttons Rockers

Touch Tilt Tactiles Slides Rotaries Keylocks

Indicators

Accessories

Supplement

>

Series TL

Fully llluminated Toggles

TYPICAL SWITCH ORDERING EXAMPLE

TL |2

2

-

Pole

2 DPDT

Circuit
2 | ON | NONE| ON

D

N

A

WOI

6G

l

—

_

Toggle Lengths

D .689” (17.5mm) (combines
with silver contacts only)

S 433" (11.0mm) (combines
with gold contacts only)

ON-NONE-ON Circuit

Solder Lug Terminals

TL22DNAWO16G

DPDT

—— .689" (17.5mm) Toggle Length;

Toggle Colors Housing
For Bright A | Black
C Red
D Amber
F Green
For Super Bright
N | No Color

Wo1

LED Colors
Bright

5C Red
5D | Amber
5F Green

Super Bright
6B White
6F Green
6G | Blue

Terminals, Contacts

& Ratings

Solder Lug Terminals *
Silver 6A @ 125V AC
for .689” (17.5mm) Toggle only

GO1

Solder Lug Terminals *
Gold 0.4VA @ 28V AC/DC
for .433” (11.0mm) Toggle only

DESCRIPTION FOR TYPICAL ORDERING EXAMPLE

* Wire harness & cable assemblies
offered only in Americas

No Color (matte finish
of clear material)

Blue, Super Bright LED

l — Black Housing

— Silver Contacts
with 6-amp Rating

A120
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Fully llluminated Toggles Series TL

POLE & CIRCUIT A
Toggle Position Connected Terminals Throw & Power/Lamp Schematics
Down | Center Up Down | Center Up Notes: Terminal numbers are not actually on
Pole | Model | keywayy Keyway-~ switch. Lamp circuit is isolated and
* d s. requires an external power source.
DPDT 1 ocom 2 ,
DP | TL22 | ON | NONE | ON |1-1b 22b| OPEN |1-la 2-2a - ,,;b,,;;;,,,\% oo

TOGGLE LENGTHS & COLORS

.689” 433" . .
Colors Available for Bright LED

D (17.5mm) S (11.0mm) olors Available tor Brig

Combines with "oe9 Combines with mTo) C Red D Amber F Green

Silver Contacts on|y Gold Contacts only .433

— Color Available for Super Bright LED

Material: Material: N No Color (Appearance is matte
Polycarbonate Polycarbonate finish of clear material)
HOUSING
A The housing consists of the one-piece bushing/case of  The diallyl phthalate material used for the base is UL
Black  glass fiber reinforced polyamide in black color only. flammability rated 94V-0; housing material is not.
CONTACT MATERIALS, RATINGS, & TERMINALS
Solder Lug
w Silver Contacts Power Level 01 Terminals
6A @ 125V AC & 3A @ 250V AC (20)
& 6A @ 12V DC 1;4)|r\/7 ey
; Y — f —— 71X
G Gold Contacts Logic Level & Tl - 120 b
0.4VA maximum @ 28V AC/DC Exopy Seal~ 046 (;5) -0 T
See Supplement Index for complete el 60 " Solder Lug

. . Thk=(0.6)  Thk=(0.81Typ
explanation of operating range. 024 031

LED CODES & SPECIFICATIONS

Electrical specifications are determined at a basic temperature of 25°C. Lamp circuit is independent of switch operation.
If the source voltage is greater than rated voltage, a ballast resistor is required.
The ballast resistor calculation and more lamp detail are shown in Supplement section.

) Colored Toggles Clear Toggles
Super Bright LEDs are | A EfETcTTER%TsIg#c
Electrostatic Sensitive | A seNSITIVE DEVICES 5 ) 6 )

Bright Super Bright

LED Factory Assembled
Not Available Separately Color c Red D Amber F Green - White F Green G Blue
Forward Peak Current lene 30mA 30mA 50mA 30mA 30mA 30mA
Typical Forward Current I 20mA 20mA 20mA 20mA 20mA 20mA
Forward Voltage \A 2.0V 2.1V 2.27V 3.6V 3.5V 3.6V
Reverse Peck Voltage M 4v 4v 4v 5v 5v 5v
Current Reduction Rate Above 25°C Al | 0.32mA/°C | 0.32mA/°C | 0.50mA/°C | 0.50mA/°C | 0.50mA/°C | 0.50mA/°C
Ambient Temperature Range -10°C ~ +55°C -10°C ~ +55°C

NI<I<
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Toggles
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Series TL

Fully llluminated Toggles

TYPICAL SWITCH DIMENSIONS

17.5mm Toggle
- 1x(2.0Typ <117 Typ
Keyway ‘ 043 %.079 046
| (0.6) Typ
[ 024
=5 f
= A P (3.5
— _ L 185 531
*r (0.8) Typ {
031
| e MRS
! Ij:ilo.s)Typ
020
s el L eowp
177 213 079
(18.015q 17.5) 10.0) 21.0 | Lo
709 689 394 827 197
TL22DNAWO16G
11.0mm Toggle
B5. . (Ux20Tp 017)7
Keyway M2 P1 138 ‘ 043 %.079 ~{[~oa6 "
| (0.6) Typ
[.024
T f
[ wnme s
_ _ __8 531
== t(0.8) Typ
m L 7.031
— - | I
‘ —_——=c
| L1051 wp Fo
020
6o | Al 2oy
236 213 079
18.015q LMo .. 100 __ 21.0 | Lo
709 - 433 394 827 197

TL22SCAGO15C

AT527MA Black Hex Nut

Use as Face Nut
Chrome/Steel

| MI12 P1

__(14.0)
551

7

;

- —
60| freo

630 079

STANDARD HARDWARE

AT527M Hex Nut
Use as Backup Nut
Nickel/Steel

| M12 P1

_ (4.0
.551

7

:

|- — -
L eo_ | lwo
630 079

AT508 Lockwasher
Not to use with Panel Seal
Steel with Chromate/Zinc

12.1)
476

_ _ (15.8) Dia
.6T2
(13.8) Dia
543
I
o J f 03
.039 .020

OPTIONAL HARDWARE

AT401P O-ring
Use for Panel Sedl
Nitrile butadiene rubber

Hardware details in Accessories & Hardware section.

Panel Cutouts

Maximum Panel Thickness

with Standard Hardware
157" (4.0mm)

(12.5) Dia
492

Maximum Panel Thickness
with Standard Hardware
& AT401P O-ring
.236" (6.0mm)
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Series WT

Environmentally Sealed Toggles

A

Toggles

Specitications

Electrical Capacity (Resistive Load)

Power Level:

Other Ratings

Contact Resistance:

Insulation Resistance:
Dielectric Strength:
Mechanical Life:

Electrical Life:
Angle of Throw:

Materials & Finishes
Toggle:
Bushing & Outer Case:
Inner Case:
Inner Sealing Ring:

Outer Sealing Ring:
Movable Contactor:
Movable Contacts:
Stationary Contacts:
Terminals:

Wire Lead Covers:

Environmental Data
Operating Temp Range:
Humidity:
Vibration:

Shock:
Front Panel Seal:

Behind Panel Seal:

Installation
Soldering Time & Temp:
Mounting Torque:

Standards & Certifications

Flammability Standards:
Wiring Material Standards:

10A @ 125V AC or 6A @ 250V AC or 10A @ 30V DC

10 milliohms maximum for solder lug & screw terminal models;

30 milliohms maximum for wire lead terminal models

200 megohms minimum @ 500V DC

1,500V AC minimum for 1 minute minimum

50,000 operations minimum for On-None-Off, On-None-On, & On-Off-On models
30,000 operations minimum for all other models

15,000 operations minimum

24°

Brass with chrome plating

Fiberglass reinforced polyamide (UL94V-0)

Melamine

Nitrile butadiene rubber for On-None-Off, On-None-On, & On-Off-On models;
silicone rubber for all other models

Natural rubber

Copper with silver plating

Silver alloy plus copper with silver plating

Silver alloy plus copper with silver plating

Copper with tin plating for solder lug & wire lead; brass with silver plating for screw lug
Heat resistant polyvinyl chloride (Leads are AWG 16)

-30°C through +70°C (-22°F through +158°F)

90 ~ 95% humidity for 96 hours @ 40°C (104°F)

10 ~ 55Hz with peak-to-peak amplitude of 1.5mm traversing the frequency range

& returning in 1 minute; 3 right angled directions for 2 hours

50G (490m/s?) acceleration (tested in 6 right angled directions, with 5 shocks in each direction)
IP67 of IEC60529, dust tight & water protected during temporary immersion for all models;
optional toggle boot AT401 for additional protection (details at end of WT section)

IP60 of IEC60529, dust tight but not water protected

for solder lug & screw terminal models

IP67 of IEC60529, dust tight & water protected during temporary immersion

for wire lead models

Manual Soldering: See Profile A in Supplement section.
1.47Nm (13 |bein)

UL94V-0 outer case

UL AWM 1015 Recognized at Flammability VW-1;

Temperature Range —20°C ~ +105°C; Maximum Load 600V; AWG 16.
CSA TEW 105 Certified at Temperature Range —20°C ~ +105°C;
Maximum Load 600V

A124
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Environmentally Sealed Toggles Series WT

>

Toggles

Distinctive Characteristics

Sealing for wire lead models meets IP67 of IEC60529 Standards
at front and back panel.

Sealing for solder lug or screw lug models meets IP67
at front panel and IP60 at back panel.

Single unit construction of bushing and case gives
added protection from environmental elements.

Epoxy sealed base covered by outer case doubles
protection from dust and water (not operable under
water or oil).

Specially designed contact mechanism that breaks
light contact welds for circuits 11, 12, 21 and 22.

Interlocked movable contact mechanism provides
highly reliable switching by minimizing contact
bounce over center contact.

Actual Size
Heat resistant resin used for outer housing meets UL94V-0
flammability standard and provides high arc and tracking
resistance.
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Series WT

Environmentally Sealed Toggles

TYPICAL SWITCH ORDERING EXAMPLE

WT

2

2

S

Poles Circuits Terminals
1 SPST 1 ON | NONE | OFF Solder Lug*
| ST 2 | ON | NONE| ON Screw Lug
2 | D 3| ON | OFF | ON Wire Lead
I 5 | ON | NONE | (ON)
8 | (oN)| OFF | (oN)
9 | ON OFF | (ON) * Wire harness & cable assemblies
) = Momentary offered only in Americas
DESCRIPTION FOR TYPICAL ORDERING EXAMPLE
WT22S
DPDT
ON-NONE-ON Circuit
Solder Lug Terminals
POLES & CIRCUITS
Toggle Position
()= Momentary Connected Terminals Throw & Schematics
Down Center Up Down Center Up )
Pole | Model ot ot Note: Terminal numbers are not
~ - \. N p— \. actually on wire lead models.
la (cOM)
SP WT11 ON NONE OFF la-1b OPEN OPEN SPST \
b
WT12 ON NONE ON
WT13 ON OFF ON 1(com
SP | W5 | ON | NONE | (ON) | 1-1b | OPEN | 1-la | SPDT \
WT18 (ON) OFF (ON) lae b
WT19 ON OFF (ON])
la-1b la (COMI 20
DP WT21 ON NONE OFF OPEN OPEN DPST N\
2a-2b b 2%
WT22 ON NONE ON
WT123 ON OFF ON 1-1b 1-1a 1ocom 2
DP | WI25 | ON | NONE | (ON) | .0 | OPEN | 2% | DPDT \\
WT128 (ON) OFF (ON) lae b 2ce 2b
WT29 ON OFF (ON)
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Environmentally Sealed Toggles Series WT

TYPICAL SWITCH DIMENSIONS A

Single Throw ¢ Solder Lug

(2.4) Dia Typ
094 ! |
'
b =
to.s e ‘ ZEN ‘
031
~ B _ 1288 _ _ 1288
- - f + 1134 + 1134
11.2) Typ [cam))
4a
et = S e P l
00l *‘(4 8. a8 : 48
039 189) 189 ¢ 189
(17.5) _(9.6) (27.) . . . 7
689 378 1067 v el —
Single Pole Double Pole
WT11S
Double Throw e Solder Lug
(0.8)Typ
031 | |
Flatted [
T (2.4) Dia Typ m
I 094 28.8) 28.8)
- - wy f NN |] T34 -0~ -t
maim D
X Tl L
T '
X / = = XN @2 A
(571000 g pr ' o
224 [
0o JMBL _Jasl._ 48)
039 89 189 189
n7.s) | 9.6 27.) a7
689 378 1.067 0 e
Single Pole Double Pole
WT22S
Single Throw e Screw Lug
S M35XS | ‘
Flatted
R [F
f\ b
o m i 1111 N I _ _ (28.8) _ _(28.8)
B _ 24 o i Wt 1134 + 1134
& \ |\ la l =
r— \ / *
Fwi f—
% @D
57 Dan 121 L‘(‘)?)?
o 00 ‘ 83 | ‘ (6.6 ‘ ! (6.6
1039 1 os0 ™ " 260
17.5) 9.6) 130.6)
T 689 T T Ta7eTTT 1205 - (_17952] - - (17962] —=
Single Pole Double Pole

WT21T
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Series WT

Environmentally Sealed Toggles

>

Double Throw ¢ Screw Lug

TYPICAL SWITCH DIMENSIONS

Flatted

1.0)
_ 00l Lea| !
.039 327
20 e
Single Pole Double Pole
WT22T
Single & Double Pole * Wire Lead
Flatted ‘ /
— S Q
&// . / JUll \| : O \ \
o D“"X M2 Pl J o
' 039 -0 ! ‘
— e =8 . 208 | 208
Single Pole Double Pole
WT22L
STANDARD WIRE COLOR SCHEME
Terminal Numbers & Wire Colors
Wire leads are covered with heat la 1 1b 2a 2 2b
resistant vinyl in accordance to .
UL 1015 and CSA TEW 105 WTI1_ | Black White
Standards for Appliance Wiring WT12-19 | White | Black Red
Material (AWM). W21 Black White | Blue Yellow
WT22-29 | White | Black Red Yellow Blue Green
NIKILK
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Environmentally Sealed Togg

les

Series WT

PANEL CUTOUT & THICKNESS

(12.5) Dia
492

AT503M Hex Face Nut
Material: Brass with Chrome Plating
1 supplied with each switch

| MI2 P1

14.3)
563

/|

L neo | tra
630 094

Maximum Effective Panel Thickness

With Standard Hardware: .157” (4.0mm)

With optional Boot Assembly AT4A01A/H/S: .063” (1.6mm)
With optional Boot Assembly AT4181: .083” (2.1mm)

STANDARD HARDWARE

AT508 Internal Tooth Lockwasher
Material: Steel with Zinc/Chromate
1 supplied with each switch

(12.1)
476

|

_ _ (135231 Dia
|
(13.8) Dia
L .543£
sl e
OPTIONAL ACCESSORIES

AT401P O-ring
Material: Nitrile butadiene rubber
1 supplied with each switch

4
(12.1) Dia
__ 476
(17.5) Dia
.689

Boot Assemblies for High Particulate Contamination Applications

AT401A for Oil Resistance

Boot Material:

Black nitrile butadiene rubber
Hex Nut Material & Finish:
Nickel plated brass

O-ring Material: Nitrile butadiene rubber

AT401H for Dust & Ozone Resistance
Boot Material:

Gray ethylene propylene rubber

Hex Nut Material & Finish:
Nickel plated brass

O-ring Material: Nitrile butadiene rubber

AT401S for Retention of Flexibility,
Resilience & Tensile Strength
Over Wide Temperature Range

Boot Material: Black silicone rubber

Hex Nut Material & Finish:
Nickel plated brass

O-ring Material: Nitrile butadiene rubber

17.5) i ~
~'e89 a_____ (16.0) Dia
1701 Dia_
669
16,0/ Dia
630
‘ ! [13(3;3) (It oo
1.7) - !
(13.2) 461 l * %‘J__‘_Iﬁ /Hex Nut )
520 | .- )%~ O-ing g )
b i — L panel \ O-ring
B9 lg.]gu‘ T  — (12.1) Dia _~
1387 476 17.5) Dia
(1.6 Max \/‘689
063
AT4181 Splashproof Boot Assembly == NEW _ >
»‘ (233]%) Dia|__ /&(:8;.% Dia
Boot Material: o _
Black Silicon rubber 583 (}5,81000
e | 215/ Dia _-Mi2Pl
Nut Material & Finish: s ‘ Ba Boot
Nickel plated brass 957 { | | &Nut
\ \ < goéi s \ 151D
. . o o . -r1n: .
O-ring Material: Nitrile butadiene rubber —) — = Pane? J <
. 7 — 1.0l
no | @} == —— W 039 4
039" .083 \ O-ring
Note: When using boot assemblies 210/ >
AT401A/H/S or AT4181, also use o-ring ATA01P from the standard hardware supplied. ' \/ e O
Hex face nut AT503M and lockwasher AT508 are not used with these boot assemblies.
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