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BACKGROUND
1. General —REEEIR
I.I Application % FASEE This specification is applied to TACT switches which have no keytop.
CORBBIL, $-MTELOIFZ N T BHT b
1.2 Operating temperature range {8 IR ERM: —40Q ~ _+90 °C (normal humidity,normal air pressure #iR-#E)
1.3 Storage temperature range {RAFR R —40 ~ 480 °C {normal humidity,normal air pressure HB-HE)
1.4 Test conditions SERILEE Unless otharwise specified, the atmospheric conditions for making measurements and tests are as follows.
RHERURARIZHFICIRELELORY LT OEEREDOLLTIT5.
Normal temperature o iE: (Temperature i 5~ 35°C)
Normal humidity %  B: (Relative humidity JBE 25~85%)
Normal air pressure B [E: (Air pressure [E 86~ 108kPa)
I any doubt arise frem judgement, tests shall be conducted at the folfowing canditions.
=20, ¥ B IR FEC R S KU T O R ERETITS.
Ambient temperature B E: 20+2°C
Relative humidity A% EEE: 60~70%
Air pressure i [E: B6~106kPa
2. Appearance, style and dimensions #M#8., ik, &
2.1 Appearance 58 There shall be no defects that affect the serviceability of the product
R EARERMEA ETHESEN,
22 Style and dimensions 34K, fi& Refer to the assembly drawings. SWREI-ZKD,
3. Type of actuating BVFFE= Tactile feedback  AFTA—ILF—Fiiuy
4. Gontact arrangement [E]g&AZ=0 _1 poles_1_throws 1 B 18
(Details of contact arrangement are given in the assembly drawings ERGHBEMAEIZLD)
5. Ratings SE¥%
5.1 Maximum ratings BAER 12 v DG _50 mA
6.2 Minimum catings /B _1 vDC _10pA
6. Electrical specification ET At
tems I B Test conditions H OB &£ # Criteria___ ¥] 3 M %
6.1 Contact resistance Applying a below static load to the center of the stem, measurements shall be 100 mS Max.
a8 E made.
AMyFREMPRICTFREOBE EEMA, AET 5.
(1) Depression BEH: 6. 10N
(2) Measuring method BIE A% : | ¥Hz small-current contact resistanice meter
ar veltage drop method at SYDC 10mA.
IkH A R ERERE, RI3DCSY 10mARERT
#=
6.2 | Insulation Measurements shall be made following the test set forth below:
resistance TREETHBETo&, BETS.
BgER (1) Test voltage ENADBE: _100 V DT for | min. 100 MQ Min.
(2) Applied position ENAN3RFT - Between all terminals. And if there is a metal
frame, between terminals and ground{frame)
HTFH. SRV —LASHHBEE, T
SR IL—4LMH
§.3 Voltage proof Measurements shall be made following the test set forth below: There shall be ne breakdown.
W EE TEREEHTHEBET &, RIET S, BEWEOLLCL,
(1) Test voltage ERAIRE: 250 V AC (50~60Hz)
(2) Duration ENSNEEM: 1 min
(3) Applied position  ENHN3AFT:Between all terminals. And if there is a metal
frame, between terminals and ground(frame)
T, WL —LNHIBEH. WTE
&E2L—LH
DSGD. ,‘%Fr‘ [2.2000
~J. Ousdrro
CHKD. M_by c8g , 00f
M L SUZUF['
APPE, &, Ma/ 2o6f
e y
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ltems JH B Test conditions OB # Criteria. ¥ 2 £ %
64 | Bounce Lightly striking the center of the stem at a rate encountered in normal use OM bounce 5 _ms Max.
IR, (3 to 4 operations per s )bounce shali be tested at "ON” and “OFF". OFF bounce: S ms Max.

ALy FRFMOPREE B OERIRE (3~ 40 8) CEUTRL, ONBRY
OFFEED I RERIET b

Switch
Oscilloscop

=W ke #Az3—7

:

“ON" “OFE”

R

7. Mechanical specification

Bt RE

ltems ¥ B Test conditions BN Criteria ¥ & & %
7. Operating force Placing the switch such that the direction of switch operation is vertical and _2.55 &+ 069 N
e B B then gradually increasing the load applied to the center of the stem, the
maximum load required for the switch to come te a stop shall he measured
AT OBRELSMMBBEICLDRICAVTEREL, R RMI-HAI-HEE
Mz, RFESFLTIFITORATELRIET 2.
7.2 | Travel Placing the switch such that the direction of switch operation is vertical and 0.25 4+ 0.2 /— 0.1 mm
¥ ® B then zpplying a below static load to the center of the stem, the travel distance

for the switch to come to a stop shall be measured.
ALUFORFARANEE ITEIRICA v FEREL, REVPRBCLTOBEE
MR, RPN EETHETOERENET S,

(I} Depressicn fAEN: 510 N

7.3 [ Return force
Er S B

The sample switch is installed such that the direction of switch operation is
vertical and,upon depression of the stem in its center the travel distancethe
farce of the stem to return tot its free pasition shall be measured.
AASFDREAPMSEEICLDIRIZAS T EREL, BESPRBLEBDBRER,
BESLAEMTINENZET S,

0.48 N Min.

74 | Stop strength
Abui—sE

Placing the switch such thai the direction of switch operation is vertical and
then a below static load shall be applied in the direction of stem operation.

RAYFDRIEARADSBREIGIH R 0T EHEL. A FOREAR~LUTO

HEEENR 5.
(1) Deprassion BEHN: 294 N
(2) Time B PM: 60 s

TFhere shall be na sign of damage
mechanically and electrically.

#HimE, BRMIC®ERORNIL,

7.5 | Stem strength
AT LEREE

Placing the switch such that the direction of switch operation is vertical and

then the maximum force to withstand a pull applied opposite to the direction of
stem operation shall be measured.
AMUFORIETRAMNBEITEDHCA v FEREL, BRIEDOREABEEEMA R
[ZHFRRE R >/ TRIT RN ATH 5.

8. Environmental specification FR{RIERE

tems 18 B Test conditions B Criteria ¥ R OE oA
8.1 Resistance to low Following the test set forth below the sample shall be !eft in normal Item 6.
temperatures temperature and humidity conditions for 1 h before measurements are made: tem 7.1
it ® & RO, il HEPICIRMBEERIET S, tem 7.2
(1) Temperature 2 FE: —-40 + 2°%C
(2} Time B M: 96h
(3) Waterdrops shall be removed. JKlSIERRYER<,
8.2 Heat resistance Following the test set forth below the sample shall be left in normal ltem 6.
(ol 4 temperature and humidity conditions for 1 h befere measurements are made: Item 7.1
ROEHE, WE WEPIBEARERET 5. ltem 7.2
(1) Temperature & E: 90+ 2°C
(2} Time B M: 96 h
83 | Moisture Following the test set forth below the sample shall be left in normal Gontact resistance EBIEHtern 6.1) :
resistance temperature and humidity conditions for [ h before measurements are made: 200 mP Max
W E i RoSEtE, B8, BiEhC1ERMEREIETS. Insulation resistance $E#RIEHM(tem 6.2) :

(1) Temperature B OHE: 60t 27C
(2) Time B f: 96h

(3) Relative humidity #B%1BE : 90 ~ 95 %
(4) Waterdrops shall be removed. JKEIERUERS,

10 MQ Min.
Item 6.3
Item 6.4
Item 7.1
Item 7.2
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tems I& B Test conditions 2B E & Criteria ¥ & X #£
84 Change of After below cycles of following conditions, the switch shall be allowed tem 6.
temperature to stand under normal reem temperature and humidity conditions for | h, and tem 7.1
BEYAIN measurement shall be made. Water drops shall be removed. ltem 7.2
TREHTEUTRREOF(2ILERBRE, REXED C1BRMEELNET S,
f=12L., FKAFITERVEL.
A A=_480°C
B=.=40°C
C=_2h
D=_1h
E=_2h
F=_1h
g
(#)Number of cycles
c D E F HAIILE : _Acycles
1
1 cycle
9. Endurance specification At
ftems 1§ H Test conditions oOEOEH Criterla ¥ & & %
at Operating life Measurements shall be made following the test set forth below: Contact resistance (EfIE{(tem 6.1) ;
B E & TR CHEBE{T> % METS, 200 mQ Max.
(1) _12 VDG 5 mA resistive load RS HT Insulztion resistance #EERIEI(tem 6.2) :
(2} Rate of operation EifEIEEE : 2 to _3_ operations per s [EL-F 10 MQ Min.
(3) Depression MWEHR: 8.23 N Bounce /377 RA(tem 6.4) :
(4)Cycles of operation HEO# : 200,000 cycles [F ON bounce :_10 ms Max
OFF bounce: 10 ms Max.
Operating force {EE]1H1(lem 7.1) :
—30 ~ _+30 % of initial force
WL T
Item 6.3
Hem 7.2
a2 Vibratioen Measurements shall be made foliowing the test set forth below: Item 6.1
resistance TREFTHBET-# AET 2. Item 7.1
i & (1)Vibration frequency range {RENMSEE: 10 ~ 55 Hz ftem 7.2
(2)Total amplitude 24RE: 1.5 mm
(3)Sweep ratio BEIORIE: 10-55-10 Hz Approx. _t min  $1_1_ %
(4)Method of changing the sweep vibration frequency: Logarithmia or uniform
REERBMOT LA fog= 8-dpant s 2]
(5)Direction of vibration: Three mutually perpendicular directions,inciuding
EBOAR the direction of the travel
AAvTFRIFARZERDLL-BESHE
(6)Duration RENEEE: 2 h each (& hin totel) £_2 B (Gt & BSRD
9.3 | Shock Measurements shall be made following the test set forth below: ltem 6.1
it 15 & TREF THBET-®, MET5. R Item 7.1
(1)Acceleration IEE: 294 m/¢ ftem 7.2
(2)Acting time fEHEER: 11 msec \ /

(3)Test direction HHEEAF: 6 directions 6 M
(Number of shocks SAEEEI¥: _3 times per direction
(_18  times in total)
SHARAE_3 B (18 @) 4\
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10. Soldering conditions EM{T&L:

hems 1 H Recommended conditions OB FE W
10.1 | Hand soldering Please practice according to below conditions.
EE LT O EHIZTRELTTFEL,

(1}Soldering temperature
(2)Continuous soldering time

HHRE : _360 °C Max.
EREE AR 3

5 Max.

(3)Capacity of soldering iron EEITHRE : _60_ W Max.
(4)Excessive pressure shall not be applied to the terminal.

T ICRENEOENCE

(5)3afeguard the switch assembly against flux penetration from its top side.

AAUFOEEMNEIT U2 AR ALELRITLTTSIL,

10.2 | Autematic flow

Soldering
Ty F A

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

EEEA BB EEEEC FENEASEEE ORI TTS.

Hems 1H B

Soldering conditions FEFHFEG

(1)Preheat temperature Yb—hEE

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

(FUrEEOEAGHRCRBRORE

(2)Preheat time Ftit—HEFHE

60 s Max.

(BFlux foaming F3vy AHARE

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

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

TR ROMERET L 27T AN BN EMSLEVBEICY B, 45, FUsk
ZEDDRAREELERUA Y FIETRICTFRIZvI AN SR TUELI L,

(4)Soldering temperature HHRE 260 °C Max
(5)Duration of solder immersion 3 BiNEMH 5 s Max
(6)Allowable frequency of soldering process _2 times Max.

REER

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

2EFETIBEIE R vFRERICR> TS

(7)Recommended printed circuit hoard

HEEY A HEHR

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

FU BRI/ — N RE SRR FET . R U F RN —T—ILEEE
LTS, RRE RN ARCRHBL T ET.

(8)Recommended flux
HFEISuIR

Soldering flux shall be “"EG-195-8" {TAMURA KAKEN) or equivalent (Specific gravity
of soldering flux shall be more than 0.81 at 20°C)

FIuHAIZDNTH, 24T "EC—195 -8 L REFEALTHZEL.
{(20°CHHCEISVO AL EO. 814LL)

(8)Cther precaution FOILFEEIR

Safeguard the switch assembly against flux penetration from its top side.
ALYFOLENSZFUPANBALGLMRIZLTTFELY,

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

A Genera —RBIER

Al. This praduct has been designed and manufacturfd for general electronic devices, such as audio devices, visual devices, home electronics,
Information devices and communication devices. In case this product is used for more sophisticated equipment requiring higher safety and reliability,
such as life support system, space & aviation devices, disaster prevention & securily system, please make verification of comformity or check on us for
the details.
FRYUREA-T A 5. RS FEHRSE, MERE BEERLIO-RETHSRICEN-MELLI0 T, SRR, $E-HTME, K- piiks
HEDEELRLEPEREENROON IR IERThIBEE HHIZTHGHORDERD, BHA~THERIIEN,

AZ2. This product is designed and manufactured assuming that it is to be used with the resistance for direct current. If you use other kinds of
resistance (inductive (L) or capacitive (C)), please Jet us know beforehand.

AURFEROERAHEAEC TR WS TOET . COLOAH FEEAIN (L), TEHAMN (C) TERXhAESE. Rk B¢ RN,

B. Soldering and assemble to PC hoard process HE{, RiFEETE
Bi. Note that if the load is applied to the terminals during soldering they might suifer deformation and defects in electrical performance.

RPEFAEMIENLSRE, T CHEMMDYET EEHLVH S ERRUVBRMNSHEEOETRLHVETOTIEETEN,

B2. If soldering is made under the temperature or duration exceeding our recommend condition, molded plastic body may be melt. We highly recommend
that scldering should be made under our recommended temperature conditions.
IR EE G R R LA CEB RSN ET LA FHRESOBEGN R ETIT RN BY ET . R E G I8 158 R EER TREL T
B S&I I BRNELFET .

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

A== O T A RE B UL YR AEE D HREA IR S RHERRELYLRAN ROBENREGYETOTHE F&EF oL TIREIN
FHGREEELTTEN,

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

HERFELDBORIRZ O FERACER. BEFOA T FEISFAIEETIO,

B5. When the switch is mounted on a printed circuit board, the case shall be held. And insert the product bady to the specified fixing plane and
fix it giving it the herizontal positien. If it isn't fixed harizontally, it may cause malfunction.
FALUTEIABEA~RITTERER, 5 REH>TIT> TS B FEEREOREEE TEAL TRFIEDIRIERY T TR,
KEIGLAEVFEERMYL TETL, BIFTFROERLAVFET.

BS. If the stem is given stress from the side, it may result in damages to switch functiens. Therefore please handle it with extreme care.
When the switch is carried, any shock shall not be applied to the stem.
AT LIS OANRINHYES L, R FOBEERE (DA SERELNSY EF OISR ELTTFEL.
BET RS AT LAICHRAMD S HLEISEEL TS,

B7. Do not press the stem but the switch body when you correct rising of the switch mounied on PCB.

RERESRR(FOREEHETIHE, A/VvFORT LAERET IS A TFEEEBTHIZLTFSL,

B8.Conditions for thermoesetting aven. RAREIEIFS
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 he 160°C
at max. (on the parts mounted side of PCB), and not longer than 2 minutes.

ALY FERYHTEE, hOMSOEBFELEOLORBFERTRE, £HE160°CH T RENTORE), 23 RLLTFEL,

B9.Take most care not 1o let flux foam penetrate the switch when you perform auto-dip soldering, which may sometimes preduce too much foam. Take
special care when vou have LED or grounded terminals.
F—FFrvFOBETTVIANRBRBE LV ITUIAMN A YFABICEAT IREHHYET O TR IZTER{ESN,
(LED{}-P—RIGTF DB EIZFFTEET &L

C. Washing process 2T
1. Following the soldering pracess, do not try te clean the switch with a solvent or the like.

FAFTE, BRFCAOFERBLULTIIEN,

0. Mechanism designiswitch layout) HER32E
D1. The dimensions of a_hole and pattern for mounting a printed circuit board shall refer to the recommended dimensions in the engineering drawings.

FUABARRA ARV S—AL, HERICEHESh THIERTERESSR TSN,

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

AT LERAFMSHTHREEVARBRICTFSO. AT LARBCEARM,SHESNHYET LA v FARBRRSh SRS KHEYETS.

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 won't
move.
AT LDEA—FETHIILT TN PSR Uty EN RN E 2L 52— ALAE AT LHRHLF SRBTEHRBAMNEL T IR M BYET
EL USSR AR, B THATLARLEEMNBHLETOT, HICTTETFIL.

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 ¢ase such detecting
function is required, please censult with our detector switch section.

YR YFIE. BEEADBREERL TR FERTMEICTIE A TSV, AARERITAR~AOIE AT, BTSN BEREBICENHBHA Y FECERTEL.

D5. The switch will be broken, if you give larger stress than specified. Take most care not to let the switch be given larger stress than specified.
(Refer to the strength of the stopper)

AT REFISHEL EORMESMD SER VT HRRATHBENEVYET . A YFICRERHEL LO AL A RIZT T E TR,
(Abw i— B ESR)

ALPS ELECTRIC CO.LTD.
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E. Using environment IR

El. Foreign matter invaded from outside.  ZMEMRE A2
Since this switch does not have sealed structure, it may have contact failure caused by the dust from outside up te the environment
YA T IEBRMETHBVELADT, ERRECI>THEERMASICEAL, EAREFECFISSNEYVET.
When you use this switch, precaution must be taken against the dust
The followings are examples of dust invasion: Dusty environment RFEHETRLH
CHRADEER M FCERARALEN KT E A,
BTFICEEREARERLET . Z8FILTTEL,

(LDebris from the cut or hole of PCB in process, or wastes from

the PCB pratection material (e.g. newspaper, foamed polystyrene ete) \EJ ,I';;./{‘./
invaded the switch. a'
TARAIH 1 BEAE MR E RA SR T 59X PCBERH (JFRHE. ,r
BAZAFO—NF) DL HZTIMA S TFIZ@BALE.

@Flux or powdered fiux produced by stacking PCB's or excess foaming

invaded the switch.

ERERILYITHI ABFEN Ay FIZBAL.

3 When you need higher dust-proof, make selection among the switches of "—"Indicates the route of invasion.
dust-proof types in our catalog. "—ERAERERLES.
UL BN RELB SN, BHHIOS XYEBI TR YT
EEELCERBVLET .

E2. In case this preduct is always used around a sulfurate hot spring where sulfide gas is generated or in a plase where exhaust gas from
automobiles existstake most care due to the switch performance might be affected.

RRARBRNFREAANRET IBH P DEFORSHTRAORET BT CHBEAT LIRS, SRUROME-FHEERIET B TAMNEYETOTHHT

ZEETIL.

E3.

(=3

Follow the directions if you have parts/materials described below within the module where the switch is installed.
[E—tvbRIZL FORASR IZBELECTRETOSICSERENET, .
-For parts.rubber materialsadhesive agents,plywoadpacking matesiais and lubricant used for the mechanical part of the device, do not use
those anes that may generate gas of sulfurization or oxidization.
&, dL5H, EEA, S SR 0ECH, BRACKEBITERZLABEAFISOVLTIE Bt BHEHRERELEVGOEBAL TR,
*When you use silican rubber, grease, adhesive agents and oil, use those that will not generate low molecular siloxane gas. The low molecular
siloxane gas may form silicon dioxide coat on the SW contact part, resulting in the contact failure.
AIDLBRT A, TU—R, BHA, AL EFERThIBERE, EFFoO0X U RERELAVEOEFEALTEL, ESFoafdL 72N
RELFTLEWERTIC2BEEROBMEBRL THRARELIEZE TR MNHYET,
*When you apply chemical agents such as coating agents to the products, please let us know beforehand.

REQI—T+LTREORSEFHEIE SPEIE, JBETHBEIL,

E4. Do not use this switch in the atmosphere with high humidity or with bedewing probability, because such atmosphere may cause leak among terminals.

BEERTHT. ERETITERSSIRB TR, HFMOBRY—IARET SAREENEYET O TRR v F KOER (2hb AN THEL,

F. Storage method, {R& Ak
FL. If you dont use the product immediately, store it as delivered in the following enviranment: with neither direct sunshine nor corrosive gas and
in normal temperatures. However, it is recommendad that you should use it as socon as possible before six months pass.

HRAGHAREOTERE. RETEHALO Lo THEEH AN BELLOETITRELMA M6, A UAERELLTHEESET ECCHAGES,

F2. 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 it up as soon as possible.

MHEEARYII0TH R EOBHERY LRLFAC BN T TRELTAPMICERATAN,

F3. Do not stack too many switches for strafe.

BRIEAENFATHENTTEL,

G. Others. £dfth
Gl. This specification will be invalid one vear after it is issued, if you don't return it or don't place an order.

FEHEERTELN EMEZBL T CEMRECRIOBRORAE, BHLIETIVREET,

G2, Please understand that the specifications other than electric and mechanical characteristios and outside dimensions may be changed at our own
discretion.

TR, BEAEE MUTESLCIRETERMDSEL T, SHONSI2IYERSETEENAVETOT, H5MCHETETS.

G2 Never use the product beyond the rating. It may catch fire. i you 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.

EREER TOEARANRECSThABYFETOTRMIZRT TTFI, FLREFEAFTERERE FBANE IR S BRSNS CEFER SO EEL

TFELY,

G4. The flammability grade of the plastic used for this preduct is “94HB” by the UL Standard (slow burning). Therefare, either refrain from using it
in the place where it ¢an catch fire, or take measures to preclude catching fire.
FHGEREL TV SEIEF OB L —FRUURE O " 94HB" (BB L— P 4+ E AL TRYET. 2L TR EROBANHIBFHFToE A
FRIET N, BHEBLENRESEALLET.

G5. Though we are confident in switch quality, we cannot deny the possibility that they could fail due to short or open circuit. Therefore, if you use
a switch for 2 product requiring higher safety level, we would like you to verify in advance what effects your module would receive in case the switch
alone should fail. And secure safety as a whole system by introducing the fail-safe design, i.e. a protection network
ARy FOREICEAEERLCHETHEME-MLLCEa—b AU OREMSERIGIEA T A REEMNERIL Dt D R ZEL T, SWD
HAREITEOL Ty L TOREEBMICCRE RS BREE, $O7— L t— 780 OB HEHA TN R 2R BUTELET LS THEL
LET, ’
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CIRCUIT DIAGRAM P.C BOARD MOUNTING HOLE DIMENSIONS
(WHEN VIEWED FROM SWITCH MOUNTING FACE)

~_STEM
33
7. Ko
6.2 )
<

0. 5MAX t 4 ]

i ' B

1. Z5hBBELY L ETA

2. WHEP. C. B. REIZ1. 6mm

3. BEARERORCE. BERAENNS - FAO5Y L Bkl
TU-LEBRLBWEIITEIE,

QZ:Q
O TO
0.5) |
8)
(2.8)
410.2
1.1
!
3 1
4

—_—r —
o—F | ==
— Z " NOTE
A Y - S I.STEM COLOR TO BE RED.
@AY Uy 2. THE RECOMMENDABLE THICKNESS OF P.C.B.
0.7 oo 7] T\@(‘D 03 | SHALL BE 1. 6MM.
@/ 4. hios 0.4 T 3. WHEN DOUBLE-SIDED P.C.B. IS USED.
2.55 2. hto.3
7105 SHAPE OF ROUND OF TERMINAL SHALL BE
15. 85¢0.3 4 DESIGNED SO AS NOT TO TOUCH THE FRAME |-
8. Hto.s OF SWITCH.
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