(3} Applied position  FIARIGRT:Between all terminals. And if there is a metal
frame, between terminals and ground(frame)
IGFH, ERIL—LNBHIPEIE WTE
2 RIL—LJH
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BACKGROUND
1. General —HEIA
1.1 Application R This specification Is applied to TACT switches which have no keytop.
OB, F-TELOINAMFIZONT ERTS.
1.2 Qperating temperature range (& FiREESEHE]: —40 ~ 480 °C {(normal humidity.,narmal air pressure HiZ-HE)
1.3 Storage temperature range {2758 e —40 ~ _+90 °C {normal humidity,normal air pressure #iB-%E)
1.4 Test conditions EBRARIE Unless otherwise specified, the atmospheric conditions for making measurements and tests are as foffows.
HBRRUARITHICRENEVRYL FTOEEREOLLETITS.
Normal temperature " iB: {Temperature B 5~35°C)
Normal humidity % B: (Relative humidity J2E 25~85%)
Normal air pressure w [£: {Air pressure SIE 86~ 106kPa)
If any doubt arise from judgement, tests shali be conducted at the following conditions.
=120, S ISR ECE S U TORERETITS,
Ambient temperature B BE: 204:2°C
Relative humidity B 60~T70%
Air pressure = [E: 86~106kPa
2, Appearance, style and dimensions #4024k, %
21 Appearance M8 There shall be no defects that affect the serviceability of the product
L AEERMEMN B TS LY.
2.2 Style and dimensions 1K, Fi& Refer to the assembly drawings. MREIZk3.
3. Type of actuating BY{FREs Tactile feedback R TA—NTL—Friys
4. Contact arrangement [EEERS3L _1 poles_1_throws A B8 1B
{Details of contact arrzngement are given in the assembly drawings EEDERENAECES)
6. Ratings JEfS
5.1 Maximum ratings e XEHE _12 v DC _50 mA
5.2 Minimum ratings /B _1 VY DC _10uA
6. Electrical specification ERAILERE
Items 1A H Test conditions H OB £ &4 Criteria ¥ & X %
6.1 Contact resistance Applying a below static load to the center of the stem, measurements shall be 100 mQ Max.
B fiE e made.
AyFRAE SR RICTROBHTEENZ, MET 5.
(1) Depression wW|EH: 3. 14 N
(2) Measuring methad RISEAiE : | kHz small-current contact resistance meter
or voltage drop method at 5VDC [0mA.
IkHzB A BRI R, RISDC5Y 10mABERT
i
6.2 | Insulation Measurements shall be made following the test set forth below:
resistance TFrREHTHBET &, MET S,
P R TN {1) Test voltage EVNEE: 100 Vv DC for | min. 100 M2 Min.
(2) Applied pasition A0 IAFS : Between all terminals. And if there is a metal
frame, between terminals and ground(frame)
HTH, KB —LMHIREH, TS
B PN
6.3 Voltage proof Measurements shall be made following the test set forth below: There shall be no breakdown.
wEE TREHCRBE T, MET 5. RBWEROLLNL,
(1) Test voitage EMINEE: 250 V AC (50~60Hz2)
(2} Duration FIMESE: 1 min

0SGD. /\Pr.‘ [2.200h

\7-\ Gnpcloron
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Items IE H Test conditions B R & #& Criterdia Bl E B ¥
64 | Bounce Lightly striking the center of the stem at a rate encountered in normal use ON bounce : 5 ms Max
ISR (3 to 4 operations per s )bounce shall be tested at "ON” and “OFF". OFF hounce: 5 ms Max.

AAYFRIER GRS EROEARE (3~ 40, #) CHEGTHL. ONBRU
OFFBE /Ay A% RTT 3.

Switch
—_ Oscilloscop
= SkQ2 #nzR3—7
"ON" " OFF”

Sk S e

7. Mechanical specification it 5k
hems 1 B Test conditions ok OE# Criteria ¥ % & i
7.0 Operating force Piacing the switch such that the direction of switch operation is vertical and 1. 657 & 049 N
i & H then gradually increasing the load applied to the center of the stem, the
maximum load required for the switch to come o a stop shail be measured.
AAFORAEARMNEEIZEDIRIC A FEEREL, RIESP Rkt EE
I, BEEHELTIZFETOEATEEFIET 2.
7.2 | Travel Placing the switch such that the direction of switch operation is vertical and 025 + 0.2 /—_0.1 mm
B w8 then applying a below static load to the center of the stem, the travel distance
for the switch to come to a stop shall be measured.
ACYFOREAFMBEFICEIBI-A VT EREL, RIEDPRBZUTOBHE
ZRA, BIEMSMELTIETOEMERNTT S,
(1) Depression WEHN: 8. 14N
13 Return force The sample switch is installed such that the direction of switch operation is 042 N Min.
[ S s | vertical andupon depression of the stem in its center the travel distance,the
force of the stem to return tot its free position shall be measured.
ZAYFOREAFMBEECEIBIC A v FEREL. BIESPRUEBETBETS,
RAFSA BT EHERET S,
74 Stop strength Placing the switch such that the direction of switch operation is vertical and There shall be no sign of damage
Al i—GEE then a below static load shall be applied in the direction of stem operation. mechanically and electrically.
RAFORFARADNER I LA R v FELEL, ATV FORFAR~LTO Hik, ERACREDLNIE,
BEEENAS,
(1) Depression HEH: 294 N
(2) Time B Pl:_60 s
15 Stem strength Placing the switch such that the direction of switch operation is vertical and 4.9 N
AFLIERERE then the maximum farce to withstand a pull applied opposite to the direction of
stem operation shall be measured.
AOyFOREARMERE 2RI A v T EREL, REDOBREAMEERE
[2HEHESI SR> TIRF LGV A TH S,
8. Environmental specification i 1EEE
tems B B Test conditions EE - Criteria M E A
8.1 Resistance to low Follawing the test set forth below the sample shall be left in normal ltem 6.
temperatures temperature and humidity conditions for | h before measurements are made: kem 7.1
m oE & ROPFHE BE RERCIBMRESET S, fterm 7.2
(1) Temperature B2 B : —40 + 2°C
(2) Time B f: 86 h
(3) Waterdrops shall be remaved XEIEERYERS.
82 Heat resistance Following the test set forth below the sample shall be left in normal Item 6.
W oo temperature and humidity conditions for 1 h before measurements are made: Item 7.1
ROBEE, BB AR IBMRESRIRTS. Item 7.2
{1) Temperature 3 E: 90+ 2°C
{2) Time B M: 96k
83 | Moisture Following the test set forth below the sample shall be left in normal Contact resistance EMEin(tem 6.1) :
resistance temperature and humidity conditions for 1 h before measurements are made: 200 mS Max
W oE ROBEHE. 2R BEPC1BMREENET S Insulztion resistance ##&iEtem 6.2) :
(1) Temperature B E:60*x 2T _10 M$Q Min.
(2) Time B M: 96h Item 6.3
(3) Relative humidity #@*}8H : 90 ~ 95 % Item 64
(4) Waterdrops shall be removed. FKBEITEIVER S, Item 7.1
Item 7.2

ALPS FELECTRIC CO.LTD.
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Items I B Test conditions 5B 8 Criteria 2 5 X% #E
84 | Change of After below cycles of following conditions, the switch shall be allowed Item 6.
temperature to stand under normal room temperature and humidity conditions for | h, and Item 7.1
BEYAIIL measurement shall be made. Water drops shall be removed. Item 7.2
TREFTUTOROY I 7LRERE. XRAKEPITIRBRELATT 3.
=L OKFIERUEL.
A A=_+80°C
B= _-40°C
C=_2h
D=_1h
E=_2h
F=_1h
g —
(1)Numbar of cycles
c J D E F HAVILE  _Aoycles
/'l
1 eycle
9. Endurance specification iR #EHE
hems I8 B Test conditions A B E #H Criteria LR
9.1 Operating life Measurements shall be made following the test set forth below: Cantact resistance IE#MIERtem 6.1) ;
¥ o F & TERREETHEET %, AlET 2. 200 m% Max
(1) _12 VDC _5 mA resistive load EHEH Insulation resistance #BIEHi(ltem 6.2} :
(2) Rate of operation WE®E - 2 to 3 operations per s E/F 10 MQ Min.
(3) Depression HER: 2. 06N Bounce s3\77L -Alltem §.4) :
(4)Cycles of operation EHFEH : 300000 cycles @ ON bounce :_10 ms Max.
OFF bounce:_10_ms Max
Operating force EE)F(ltem 7.1) :
—~30 ~ _+30Q % of initial force
HHIEIZH LT
Item 6.3
Item 7.2
9.2 Vibratien Measurements shall be made following the test set forth belaw: Item 6.1
resistance TREHTHBRET LR, ART 5. tem 7.1
i iR (1)Vibration frequency range {REREREIE: 10 ~ 58 Hz ltem 7.2
(2)Total amplitude 24E4E: 15 mm
(3)Sweep ratic BSOS : 10-55-10 Hz Approx. I min  #_1 4
(4)Method of changing the sweep vibration frequency: Logarithmic or uniform
MR B OB AR AL —HmEI
(5)Direction of vibration: Three mutually perpendicular directions,including
EEBNOAR the direction of the travel
AT REAMERLEL EREIAR
(6)Duration IREDFEAA: 2 h each (6 hin total) % 2 BSRA (§t_6 BEME)
23 Shack Measurements shall be made following the test set forth below: kem 6.1
il # %® & TREHTHBET -8, AET 5. ltem 7.1
(1)Acceleration NHEEE: 294 /st Item 7.2

™ ’d

(DActing time TERBM:_11 msec

{3)Test direction HEEAM: 6 directions 6 &

(4)Number of shocks S{ERM#: 3 times per direction
(18 times in total)

#HMA%EF 3 @ G 18 @) A

ALPS ELECTRIC CO.LTD.
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10. Soldering conditions FMHA{T&Y

tems B B

Recommended conditions

R & #

Hand soidering
F 3 A

Please practice according to below conditions.
BTOREFCTEBLTTFX,
(1)Soldering temperature
(2)Continuaus soldering time

FARE . _360 C Max.
EEEHEASER 0 3

s Max.

(3)Capacity of soldering iron HEITERE : 60 W Max
(4)Excessive pressure shall not be applied to the terminal.

BWTICRENEDLNTE

(5}Safeguard the switch assembly against flux penetration from its top side.

ALUFQLEMNSTFu I AMNEALGZVBRIZLTTEL,

102

Automatic fiow
Soldering
F—bFayTFE

In case an automatic flow soldering apparatus is used for soldering, adhere to the following cenditlons:

ERXEFREE T FEFTENIREE, ROEFE>TTFEL,

Itemns H B

Soldering conditions FH {5

(1)Preheat temperature FUJE—RE

110 °C Max.
(Ambient temperature of printed circuit board on soldering side)

(FUEEORE F HEOREORE

(2)Preheat time FUE—hEERS

60 s Max.

(3)Flux foaming 7P ARAE

To such an extend that flux will be kept flush with the printed circuit

board's top surface on which components are mounted. Preparatory flux must not be
applied te that side of printed circuit beard on which ¢ompenents are mounted and
to the area where terminals are located.

FI A EEORREEA LIS AN TN LNGEVEREIZT . 8. UL
FIROBRREEH LR UEA TR TFHIIFRIZvIAMNEREA TV,

{4)Sotdering temperature FHBE 260 °C Max.
{5)Duration of solder immersion 3 & MEEH 5 5 Max.

{6)Allowakle frequenicy of soldering process

FEE

_2 times Max.

Twice soldering would be dipped after the temperature goes down te a normal
temperature.

2@ BETIREE. AMYFARRIZE2THhBTE.

(7Recammended printed circuit board

HRFUAEE

Printed circult baard shall be paper phenol with single—sided pattern. Please do not
design a threugh—hole at and/or near the switch mounting area. Thickness of printed
circuit board is specified in the product drawing.

VBRI L R E AR EERLET . A FRBIZ AL ——LEER
CHENECREL, ZRRE IS S E IS REBLTVET,

(8)Recommended flux

HRITUIR

Soldering flux shall be "EC-195-8" (TAMURA KAKEN) or equivalent. (Specific gravity
of soldering flux shall be more than 081 at 20°C)

FIUHAIZDNTIE, 2 L5{EH "EC—195~8 B MEREALTEEL,
(20°CE T RLEO. 81LLE)

(9)0ther precaution Z (b EWIHEIR

Safeguard the switch assembly against flux penetration from its top side.
ARLUFOE@MEITVIAMNBALLENEIZLTF2LY,

ALPS ELECTRIC CO.LTD.
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[Precaution in use] JIEMALODIEE

A. General —fBIER

Al. This product has been designed and manufacturfd for general electronic devices, such as audio devices, visual devices, home elestrenics,
Information devices and communication devices. In case this product is used for more sophisticated equipment requiring higher safety and reliability,
such as ffe support system, space & aviation devices, disaster prevention & security system, please make verification of comformity or check on us fer
the detaifs.
AWQIIA-T A1, RGN, RERS, TRES. AEESVLYO—BEFESRICHR - RELLLOTT, EGMFET. FH-MEME. HIC-HTER
HEDBELRLEVERESRHOAIARIERSNDBG L, BHIITHSHOREEED, SH~TREEZEL,

A2. This product is designed and manufactured assuming that it is to be used with the resistance for direct current. i you use other kinds of
resistance (inductive (L) or capacitive (C)), please let us know beforehand.

ARBREFOERAFEEILTE-MESATOET. OO AT FEEHAN (L), FREAT () TEATNIBENL. MEIHHFEL.

B. Soldering and assemble to PC board process {3}, HiREE T2
Bl. Note that if the load is applied to the terminals during soldering they might suffer deformation and defects in elestrical performance.

BFRFARRTENIBE . RFICEHEARDYFEST LEHZRVT Y, ERRUERMFES OB TANBYETOTIEETE,

B2. If soldering is made under the temperature or duration exceeding our recommend condition, molded plastic body may be melt. We highly recommend
that soldering should be made under our recommended temperature conditions.
B BN RS E A LR TERGUHShET LA T HRIERM OB AR ET SAHES HYVET . R A MRS BEN TRIEL T
AT B&MERNELES.

B3. If you use a through-hele PCB or a PCB with smaller thickness than recommendsd, please previously check the soldering conditions adequately,
because there is larger heat stress.

R—ik—IL DT RERUHRR L VHOARECERSR A5 S FHERERE VLA AQEEMN AEVET O TEH &Iz
+AUERELTTEL,

B4. If you use a PCB with smaller thickness than recommended, please pay enough attention to rising of switches when mounted.

HEEEE DB EEE CEAORE, RENORTFRECHATEETEN.

BS5. When the switch is mounted on a printed circuit board, the case shall be held. And insert the product body te the specified fixing plane and
fix it giving it the horizontal pasitian. If it isn't fixed horizontally, it may cause malfunction.
ERAGFETI KR Y TSR EE, S—REF>TToTTEL, HSFEEREOR A EETHRAL TKEIZRE RS ITRY TN,
FFIzHBLVLFERUFIET L BETROEREAVET,

B6. If the stem is given stress from the side, it may result in damages to switch functions. Therefore please handle it with extreme care.
When the switch is carried, any shock shall not ke applied to the stem.
AT LICEMEO DA NDHYET &, ACVFOBRBRIEIC OGN SREBRIEN HYET N TRRVE+SEBLTTSEL,
BT 2B EAT AIZEENMbLS AV BRIZEELTTFEND.

B7. Do not press the stem but the switch body when you correct rising of the switch mounted on PCB.
ERRERACTOREERET IR, A vFORTLAERTTICRFERBERTRIILTTEN.

B&.Conditions for thermosetting oven. 3ME{LIFE&#
When the board on which the switch is mounted has to be put in the oven so as to harden adhesive for other parts, the conditions shall be 160°C
at max. (on the parts mounted side of PCB), and not longer than 2 minutes.

ARAyFEDHT IR, thO B OREFELEN-HRELFEET RS, HL160°CHUT (HRMATEORE). 25 UMELTFEL.

BY.Take most care not to let flux foam penetrate the switch when you perform aute-dip soldering, which may sometimes produce too much foam. Tzke
special care when you have LED or grounded terminals.
A=+ T T ORETTVIANRARBEILVIZ I AD A Y FREIZRATHES BEYET O CHR IR,
(LED{ » P—ARTF OB SRR T

C. Washing process &S TH
Cl. Following the soldering process, do not try to clean the switch with a solvent or the like.

RAGHE BRAF TR »FERFLAVTERL,

D. Mechanism design{switch layout) MRS
Dt. The dimensions of a hole and pattern for mounting a printed circuit board shall refer to the recommended dimensions in the engineering drawings.

FUARERGRRUAS—F, SRECE#Eh LSRR ESSHTEL.

D2. Do not use the switch in a manner that the stem will be given stress from the side. If you push the stem frem the side, the switch may be hroken.

AT LEEARS ST REECH R TTEN AT LERICRARM A SHEAINDY EF LR F ARSI B S ABYES.

D3. Press the center of the stem. Click feel may be changed, if you press the edge. This is because the center will be displaced, depending on the
hinge structure or cumulative tolerances. When you use the hinge structure, take special care so that the keytop peint to press the switch wen't
move, i
AT LAOEAA—EBTRIZLTFEN e S B Utk EO BESE 2R3 44— X LG E AT LERRL T ZRE CIRBEN KL T 2Bt BYES
ELVRED RS, FTRAT ARLAEMBELETOT, HI=ITEETE,

D4. This switch is designed for unit construction that it is pressed by human operation. Please avoid using this switch as mechanical detecting function. In case such detecting
function is required, please consult with our detestor switch section,

U2 AuFE, HEADREEAL TR Y FERTRBICTOHEATEN. XANGETRE~OTEARL, BTSN, BH#EICEE RER My TR CERA T

D5. The switch will be broken, if you give larger stress than specified. Take most care not te let the switch be given larger stress than specified.
{Refer to the strength of the stopper.)
RAvFRER ISR E L OTENNL LR My F O RIBS AMEMAYET. AV FITHENEL LN A bSO TIEE TE0,
(AL i—ESR)

ALPS ELECTRIC CO.LTD.
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F2.

F3.

G5,

EZ.

E3.

E4.

G2.

G3.

G4

E Using environment {EFIEIE
. Foreign matter invaded from outside. $+EEAM

Since this switch does not have sealed structure, it may have contact failure caused by the dust from outside up to the environment.
LA TFREPRECEHYVELAOT, FHERICI>TIERARTIZRAL, EABEEECTRESHYES.

When you use this switch,- precaution must be taken against the dust

The followings are examples of dust invasion: Dusty environment BERTHIT
CEAGEEA ST IZREARALZDES R TEELESD.

BT IEERARERLET. CHBLTTE.

(TDebris from the cut or hele of PGB in process, or wastes from

the PGB protection material (e.g. newspzper, foamed polystyrene etc.) \‘E& é‘/
invaded the switch. N
IEAEHHERETINE SRMRET 2 X PPCBRHEH GRAAR, 1(
RAAFO—-ILE) Do HATIMN A VFIZE AL,

@Flux or powdered flux produced by stacking PCB's or excess foaming
invaded the switch.

EHEERICEYZ T MRS A VFITRALE,

¥ When you need higher dust-procf, make selection among the switches of “—"Indicates the route of invasion.
dust-proof types in our catalog =" HEBABRERLET,
FYBNPIEEABELBS L, Bihi0T LYFEZATORLF
FRELIEABEVFET.

In case this product is always used around a sulfurate hot spring where sulfide gas is generated or in a place where exhaust gas from

automobiles exists,take most care due to the switch performance might be affectad.

@%ﬁjﬁiﬂ%ﬁ%ﬁzﬁ‘%i?%iﬁﬁﬂa DFEEOHRNTAORET DR THEEAT Z8E. SUROMEEI-EEEEEFETSTAMAHYTTO TS
ik Ya

Follow the directions if you have parts/matedals described below within the module where the switch is installed.
BEl—torARIZEL F Q&I EL TR TORICTERBLET,
*For parts,rubber materials,achesive agentsplywood,packing materials and lubricant used for the mechanical part of the device, do not use
those ones that may generate gas of sulfurization or oxidization.
i, TLME, BER &R #ROESH. BRACEDTISERSNARMBRICOVTE, Bib, BT AERELZVLOFRALTERL,
*When you use silicor rubber, grease, adhesive agents and oil, use those that will not generate low malecular siloxane gas. The low molecular
siloxane gas may ferm silicon diexide coat on the SW contact part, resulting in the contact failure.
LRI L, IR, FREEL AAEERASLESE, EFFILOSHLHRAERELALGOFFAL TN, E2T 2059 LHIMN
RELFTLOWEASIC ML EROBREERL TEARTE3ISBIT RSN EYET.
*When you apply chemical agents such as coating agents to the products, please let us know beforehand.

HEQI—TATRFOREREGESLE SRS, BEIRBGES L,

Do not use this switeh in the atmosphere with high humidity or with bedewing probability, because such atmosphere may cause Jeak ameng terminals.

ERERET, RIRBRT DA RIS IBE T, HFMORRI—I5ET DRSS EYET O TRAVTFRIERIZES AN T,

F. Storage method. fR% A}
Fl.

If you don't use the product immediately, store it as delivered in the following environment with neither direct sunshine nor corrosive gas and
in nermal temperatures. However, it is recommended that you should use it as soon as possible before six months pass.

WRFWABEOEFHER, FETHNERO LT RSN AN EELLVERIZRELBAN Sy A RATRELL THESET R(CHAES,

After you break the seal, you should put the remaining in a plastic bag to separate it from the outside and store it in the same environment
mentioned above. You should use # up as soon as possihle.

BBHE LRI DO TAREOENERY LRIFACRBAT CRELTAPMCERTFEL,

Do not stack toe many switches for strafe.

BREBESHERETHENTTFED,

G. Others. F(Mith
Gi.

This specification will ke invalid one year after it is issued, if you don't retum it ar don't place an order.

FHZEERTASN FMERAL T, SRMRBORTIORVRSIE, BHESETOREEET.

Please understand that the specifications other than electric and mechanical characteristics and outside dimensions may be changed at our own
discretion.

TRE, HROBIE ARTES SR TERACOEELTIE AHOBVICLVERZHTEENBYETOT, HoOLHBETHET I,

Never use the preduct beyond the rating. It may catch fire. f vou think that the product may be used beyond the rating due to some abnormal

conditions, you must take certain protective measures, such as a protective circuit to shut down the current

EREEBA TOEARNEREOBTAASYET ORI TTE TR ERF TTHEERALBAN S B S AR MBS TEAER SO HEL
TTFaty,

The flammability grade of the plastic used for this product is "94HB” by the UL Standard {slow burning). Therefore, either refrain from using it

in the place where it can catch fire, or take measures to preclude catching fire. '
FURCHALTOSMIESF ORESL—FEULREO" 04HB " GBI VL— M) M2 EALTEYET . 2L ULSBOBAA S RAFRTOE A
#2ET 50, BEFILEAELSBOLET .

Though we are confident in switch quality, we cannot deny ihe possikility that they could fail due to short or open circuit Therefare, if you use

a switch for a product requiring higher safety fevel, we would like you to verify in advance what effects your medule would receive in case the switch
alone should fail. And secure safety as a whole system by introducing the fail-safe design, ie. a protection network
ALyFORBITHEALERLTVFTARBI-NLL Ca— b A—F U OREMBERLIELTFL A RSN ERZKDILIOREHZBLTIE, SWO
BSSEICEOL Ty L TORRER G IRV I2E REQRE. FO7x—LEt—T7RR O ZRIF AT REEFBRLTHREET LB
LET,

ALPS ELECTRIC GO.LTD.




! 1
SYMBl  REVISIONS

TUy N EBRERTSE
Efr g% (249 FRAAMLY B3) A
CIRCUIT DIAGRAM P.C BOARD MOUNTING HOLE DIMENSIONS
, 1 (WHEN VIEWED FROM SWITCH MOUNTING FACE)
O—o —@
I
—® B
t
STEM
o3 | 0
7. Hto.3
6.2 N
y < 0. 5MAX ' 4 iI
'65 i éii o w |
m | U I A7TABRES -0 L-E¥5
|
— . - - B} ' 2. #EP. C. B. §BE1. 6am
\\45// | 3 3. MESKERORICL. BERAENNS - 40T+ FikE
o &) C) RN @co* TU-LEBBLBVWEICIT AL,
TR
__T $ o NOTE C
g I | Y © | S 1. STEM COLOR TO BE DARK GRAY.
U
Q@ T Tx\ 2. THE RECOMMENDABLE THICKNESS OF P.C. B
0.7 0.1 v @ 0.1H HAE SHALL BE 1. 6MM.
@ 4. 503 0.4 ) er ) i 3. WHEN DOUBLE-SIDED P.C.B. IS USED,
7105 ] : SHAPE OF ROUND OF TERMINAL SHALL BE
15. 8503 4 DESIGNED SO AS NOT TO TOUCH THE FRAME K
8. 5:0.5 OF SWITCH.
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