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8. LIFE CYCLE : 1,000,000 CYCLE
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SPECIFICATIONS OF TL13 SERIES

1.— & ¥4 General Characteristics

1.1 % (Rating Value) : DCI2V 50mA.

1.2 TAEIREEE (Work Temperature Range): -20°C ~ 70°C

1.3 fEVEF (Store Temperature Range): -45°C ~ 85°C

L4 EH RS ORAT RSO S/ LU ST
General test condition (Tests and measurements shall be made under the following standard

conditions unless otherwise specified):
IEHREE: 5°C 35 CAHRRSE : 45% 85% RH
Temperature: 5C 35C Relative humidity: 45% 85%

S : 8,600710, 600 Y
Air pressure: 8,600710,600 pa

2. S M & R <F E 3K Appearance & Dimension Requirement
2. 1 P ANE SR B s, TRL A A R.

The structure of product is compact,

2. 2 P IR IR G A K . BB RVEL B e TEHLA.

The plastic parts of product have no serious defects such as very serious shrink, scarcity,

and assembly of parts has no badness.

fleck, disrepair, transmutation, etc.

2.3 7 i g AN S e o AL VG BT BRIEOREA R,
Lead feet and shell have no serious defects such as oxidation, smudge, disrepair, burr, defects
on plating.

2. 4 T RARAE Ny, 52210k, oW B REEBLE, (ABUTRBISHUEE, AvF SO BURHE 7 2°)
Operating switch is unhindered, rhythmed, and there is not palpable clag. (After the keystoke
is locked, it is normal that the keystoke tilt to one side plus or minus 2 ° )

2.5 ARG SRS S I R T 4R

Construction and dimensions: Refer to individual product drawing.

3. S%1M Electronic Characteristics

No S| =K Ty vk MIRFWs &S e PR Sk
) Ttem Test Method Equipment Requirements
3.1 $ ik e BHL LEAGHYE (<<100mA) 451 T bR, A% H BRI A
) Contact Measured at low current (100mA or | Low Resistance 100mQ max
Resistance less). Meter
DA A5 2 18], 5 5 4h ez Zs ML
3.2 A ZBHPT [B] ¥y 2 2% Bt (DC 500V).
Inst.llation Measurement shall be made between Insulation 100M€Q min
Resistance adjacent terminals, between Resistance
terminal and shell (DC 500V). Tester
N — € HLJE (50-60Hz, HLJEAH i AL WA 42058
AC 500V) 1 44, Ly 2mA, i I 5
3.3 W E, |
Dielectric Apply certain voltage (50-60Hz, No arcing, break
Withstand AC 500V) for 1 minute between Puncture Tester down and damaging
Voltage adjacent contacts of the connector insulation.
with 2mA leakage sensitivity.




SPECIFICATIONS OF TL13 SERIES

4.3 ¥ %5 M Mechanical Characteristics

. i H Wi 5 WA 8 4 B P % oK

ITtem Test Method Equipment Requirements
W AT AR, ST myt
KBB4 TAEAT RIS P il 1) 5

A1 BIED | .
Operation 0 280+=80gf

Porce p?rate the keys?oke of the Force Gauge 350+ 100gf
switch and then increase press
strength gradually, Measured
maximum operation force while
the travel of the switch is full.

HE L RAE T OCIREE, ST T Wekr R R
N T
4.2 (K Operate the keystoke of the Vernier
Full travel switch vertically, the travel Caliper 0.8540. 3mm
distance of keystoke moving from
its free position to maximum
moving distance shall be
measurement.
5.7] § M W ik Reliability trial

No. s RIS VI RFES PR Sk

Item Test Method Equipment Requirements

Ui LIRS AR g, W | RS | S E > 95% F .
k +5°C, iHa) 5+ 1 F5.
51 | e | L 20RSCHIOELE
Solder ability | ¢ top of the terminals . )

Test shall be dipped in the solder Solder Stove | Ninety—five percent of
bath at 260+5C for5+1 terminals shall be dipped
seconds.

y A y N Asp . 5,000, 000 %
FF A FF il & B | FEamikieal N
90 K / 43I E A We FF, Sk
AR YBR[ A2k FH: 10MQ Min
BRAE . ARARAE £50%P
Switch shall be operated Life Tester | JF3EAMUL 45 HyTEHR .
5.2 Fir ik continuously at about 90 Life test:5,000,000cycles
Operation Life | cycles /min without load. After test:
Insulation resistance:
10MQ Min
Operating force: Change
should be within £50% of
specified value.
No abnormalities shall be
recognized in appearance
and construction.




SPECIFICATIONS OF TL13 SERIES

5.°] § M W ik Reliability trial

“ 5 W Oy i MR 4 B 1 3 R
’ Item Test Method Equipment Requirements
Uty PR RNIES, FRELE 260+ | #IRBY | AMATEARTE, Rl
g | 9C FHERIISE1 A, (BN AT TR Ak RE.
5.3 mﬁ% BRSNS 1) Appearance should
Resistance be not damaged,
to Terminals shall be dipped in the solder | Solder Stove | electrical and
Soldering bath at 260£5°C for 5+1 seconds mechanical
heat without additional force for characteristics
terminals. shall be satisfied.
JCE AR L 80 £ 2° CHEEH 96 /NN, | ALK | S, WLk AR
R HETIEWAMT 1/ E5E . GilA RERIFT A 2K
5.4 Resi'?t{zﬂn%em to The switch shall be stored at a High & Low | Appearance,

Hoat Test temperature of 80+2°C for 96 hours, Temperature electrical and
Measurements shall be made after it be mechanical
subjected to the standard conditions for Tester characteristics
1 hour. shall be satisfied.
BRI E-25 2 2 CHEER 96 /NS, | AR | SR, HLBR AR

- HETIEWAMT 1 /AR E5E . UilA REIRF B 2K,
5.5 ﬁﬂﬂﬁﬁ‘/m(}ﬂﬂlﬁ The switch shall be stored at a High & Low Appearance,
Resistance to temperature of -25+2°C for 96 hours, electrical and

Cold Test Measurements shall be made after it be | lemperature | uochanical
subjected to the standard conditions for Tester characteristics
1 hour. shall be satisfied.
O TR E 40+2°C, HISHREE & 90796% | TEMRAEIRAT | AU, WU RS
WEirh 96 /MG, METIEW&AMET 1 R A2k,

RO NI JE e G A 22 KT

5.6 I .&k ok The switch shall be stored at a Temperature | APpearance,
Resistance to D .
Humidity Test temperature of 40+2°C, relative & Humidity electr}cal and
v humidity 90796% for 96 hours, Tester | mechanical

Measurements shall be made after it be Chamber characterlst.lcs.
subjected to the standard conditions for shall be satisfied.
1 hour (Wipe out water drip).
TR T 3R S50 5 W HEREH. | 8 BRaeE
1. . 35+5°C JEE LB R
2. ERVRWORIE: 5+1% (HE D,
3. WEGTE: 24 /NI,

S 9y

5.7 SFEIE 4RI, KRBT K Salt Spray
Salt Mist The switch shall be checked after Tester No remarkable

Test following test: corrosion shall be

1. Temperature: 35+5°C recognized in metal
. . parts.
2.Salt solution: 5+1%(Solids by mass)
3. Duration: 24 hours,
4. After immersing, salt deposit shall
be removed by running water.
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1. Characteristic Parameter of RGB IC:

Luminous
Color Wave Length (nm) Intensity(med) [ Luminous Flux (1m)
Red 620-625 300-500 1.0-1.5
Green 515-530 1000-1500 3.0-4.0
Blue 460-470 200-400 0.5-1.0

2. Electric Parameter (Absolute rating, Ta=25°C, VSS=0V)

Parameter Symbol Range Unit
V
Voltage ) +3.5~+5.5 \
Logic Input Voltage Vi —0. 5~VDD+0. 5 V
Operating Temperature Topt -40"+85 C
Storage Temperature Tstg -50"+150 C
ESD Withstanding
Voltage (Device v
Mode) ESD 200 \
ESD Withstanding
Voltage (Human Body v
Mode) ESD 4K \

3. Electric Parameter (Generally TA=—20~+70°C, VDD=4.5~5.5V, VSS=0V) :

Parameter Symbol Min Typ Max Unit Test Condition
v
Power Voltage Inside IC 0D - 5.2 - V -
R/G/B Port Withstanding v
Voltage DS, MAX I . % v

DOUT grounds, Max
Driving Current

1Dy, - 49 - mA
DOUT connects
DOUT Drive Capability anode, Max current
1D, - =50 —= mA
v
I 3.4 - - V
Rollover Threshold of
Input Signal v VDD=5. OV
1L ——— - 1.6 V
F
PWM Frequency PiM —_— 1.2 - KHZ -

Quiescent Dissipation b - 1 - mA -—




4, Dynamic Parameter (Ta=25C) :

Parameter Symbol Min Typ Max Unit Test Condition
Data Transmission
Rate fDIN - 800 e KHZ Duty Ratio 67% (Data 1)
T
PLH —_— — 500 ns
DOUT Transmission
Delay T DIN—DOUT
PHL —_ - 500 ns
T, - 100 — ns
I.. Rise time Vis=1. 5V Iy, =13mA
T: - 100 e ns

5. Data Transmission Time:

Actual
Name of Timing Table Min. Value Max. Unit
T Element Cycle 1. 20 - - us
TOH 0, high level time 0.2 0.32 0.4 Us
TOL 0, low level time 0.8 0. 88 1.0 Us
T1H 1, high level time 0.64 0. 65 1.0 s
T1L 1, low level time 0.2 0.55 0. 56 Us
Trst Reset, low level time >80 - - Hs

5. 1 BMUCR ISR ERY, TG IR, AW T TE R e T,
R RRSEEEGE “0” et <17 9.

5.2 BERFN, T NIREERA 1. 20s.

5.3 €07 3, “1” AR AT MGG ERIOIEEE, <0 i 17
TR HE I Z R 200,

5.1 UNI-RZ (Unipolar Return—to—zero) is applied. There must be low level
in each code element. In this agreement, each code element starts form high
level, whose time width depends 0 code or 1 code.

5.2 Min element cycle would be 1.2MHs when coding.

5.3 The high level time of 0 code and 1 code should be on the basis of
the chart above. The low level time of 0 code and 1 code are required to be
less than 20Hs.



6. Timing Waveform (Ta=25°C) : Input Code Pattern:

Element Cycle {]Tj} JE J-:"—'I_T] ,H sH

04
165

Resetht,

Connection Mathod JEEEFH =, - D 1

P.S: D1 is the data sent from MCU port, D2, D3, D4 are data automatically

_._{

: >
i | TOL B
TOH
z St
TIH
¢ Trst .
—D2——D3 D4
— 3] DINDO | DIN DO pINDO |,
PIX1 PIX2 PIX3

shaping forwarded by cascade circuit.




7. Data Transmission Method (Ta=25°C) :

Reset Code Reset Code
Ist set of data 2nd set of data  3rd set of data l
K EAVEE) e
“|>=80us| E=EVEE!
0 ol %F{H;&"l | 3 Wl T e
D1 SE—4H24bi LEEE ‘%:zﬁﬂhi L%l.i}E‘ 82— 2A24Hi e SE—LH24b i1 L EEE ‘ 5 4H24bi t U8 | %:gﬁzumm%’
De ‘%:gﬁzqm:aﬁ}@ |§=ﬂ12-1bi LHE ‘%:fzﬁzqhingﬁﬁ |%_%ﬁz-1bi1,£ﬁ}% I

D3 88— ¢A24bi t 212 = 4H24bi tAER

D4

P.S: D1 is the data sent from MCU port, D2, D3, D4 are data automatically
shaping forwarded by cascade circuit.

8. 24bit Data Structure (Ta=25C) :

I N R T P T

High level first, sending data in order of G,R,B(G7 — G6 —... B0)

9. Typical Application Circuit:

e 2 =
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Each LED connects in parallel with a 0.1uF chip capacitor at its anode and
cathode.



