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1. F=Ea4%5 Product features

« I{EHZFEE Peak breakdown voltage

KL301X: 250V

KL302X: 400V

KL305X: 600V
- A SHIHEEREEEViso=5000 V rms)

High isolation voltage between inputs and output (Viso=5000 V rms)
« ZERNGEREL % Compact dual-in-line package
« FFEERBBREACH;E# Compliance with EU REACH
« ZTPbEFAROHSHRAE Pb free and RoHS compliant
« CQGAIEE#E(RS:CQC23001407999)

CQC approved (No. CQC23001407999)

2. Mgk Product Descripion

« KL301X, KL302X, KL305XZH7H—MEMLERLINRIE_IREF— N REFET R ABEEEE
X[ BB RV AE I AT i B R S 2R
The KL301X, KL302X and KL305X series of devices each consist of a GaAs infrared emitting
diode optically coupled to a monolithic silicon random phase photo Triac

- BRI R THE F=RIMERINICZ [ERYEL, LAES115%240V ACER/FRYRBRRANRM Sk
They are designed for interfacing between electronic controls and power triacs to control resistive
and inductive loads for 115 to 240 VAC operations.

3. ™mpMzHA Product Applications
- EERLRtEE. IR, RS
Solenoid/valve controls, Temperature controls, Motor controls
« BSATREEIRTFF X Static AC power switch
o 4L IEEE51152240C AVAMNEIREED Interfacing microprocessors to 115 to 240Vac peripherals
o BT 8. JTEE72E Incandescent lamp dimmers, Lamp ballasts

4. INgEE Functional Diagram

3|#IEZE Pin Configuration

|l 6] 1. FtRAnode

_}2‘ - 2. FA#kCathode

2] H |~ 3. TiEZNo Connection
4. &igTerminal

5. EiR(F454k)Substrate (do not connect)
6. ZZigTerminal
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5. Y¢E451% Electrical-Optical characteristics
- BAPREREE(ERE=25°C) Absolute Maximum Ratings(Ta=25°C)

28 Gas] BE(E 1
Parameter Symbol Rated Value Unit
LEFF I 60 mA
Forward current ]
REEE v 6 v
WA | Reverse voltage "
Input L
Ih#EPower dissipation 100 mwW
AR (BT Ta=85°C) Po - W /e
Derating factor (above Ta = 85°C) '
i KL301X 250 Vv
WS e
Off-state Output KL302X VorM 400 Vv
Terminal Voltage
KL305X 600 v
ot N
" paEsREEk
Output . Irsm 1 A
Peak Repetitive Surge Current (pw=1ms,120pps)
EBEWER R On-State RMS Current l1RMs) 100 mA
#HINEE Output Power dissipation o 300 mW
C
FEERZ %L Derating factor (above Ta = 85°C) 7.4 mW/°C
IHEFSANES
R Pror 330 mW
Total Consume Power
== jz 1 *
Bmh‘%EE‘J_ (1*) Vi 5000 Vrms
Isolation Voltage
I N=]
W’”’E Torr 55 to +100 °C
Operating temperature
b N=]
i Tere 55 to +125 °C
Storage temperature
I=Ee=r2y 2*
Soldering temperature
« fiFiE (Notes):

1 INZREIR1 8RN, EXNEEE40~60%RHIMET, FREEENHAT, 1828 3HFEHE—itE, 4&5&6HIGEE—iE
AC for 1 minute, R.H.= 40 ~ 60% R.H. In this test, pins 1, 2&3 are shorted together, and pins
4,5 & 6 are shorted together.

2* J2¥EAYIE]910%> Soldering time is 10 seconds
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6. ASYFE(Ta=25°C,IIESHHE)

Electrical Characteristics(Ta=25°C unless specified otherwise)

28 S | &IME | ABE | &XE | B FH
Parameter Symbol | Min. Typ. Max. Unit Condition
LI \' - 1.18 1.5 \Y [=10mA
BN Forward voltage
In put i
P MR Iy - - 10 WA | Ve=6V
Reverse current
Vorv = Rated
U ERE | 00 | o Ly
Peak Blocking Current ORM oM
IF =0 mA 2*
. TM=100 mA
IB{ESEEE
Vim - - 3 \ peak,
e Peak On-state Voltage
le= Rated ler
Out put
) * - = V =R t d
W SEBEIRSR KL301X 00 VPEAK | a;e X
%= - - , [F=0m
L= KL302X oRw ¥
Critical Rate dv/dt V/us |3
of Rise off- VPEAK =400V,
KL305X 1000 - -
state Voltage [r=0mA
« ff#iE(Notes):
1*. Ta=25°CAIAIRIAE(E Typical values at Ta = 25°C
2%, KB EMRTEdV/dtEREESTER Test voltage must be applied within dv/dt rating
3% XEESHIdv/dt, HiRERdv/dtRBEREIRSREEAIREL
This is static dv/dt,Commutating dv/dt is a function of the load-driving thyristor(s) only
www.kinglight-OC.com #4151 Rev 1.0
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o (BEEME (Ta=25°C, IRIEBEIE)

Transfer Characteristics (Ta=25°C unless specified otherwise)

24 GEe) =IME | BE &XE | B | &Y
Parameter Symbol Min. Typ.* Max. Unit Condition
KL3020 - - 30
KL3010
lrr
KL3021 - - 15
KL3051 —
i FEEE=3V
LEDfA R KL3011 e
LED Tri C t (k3022 | 10 mA | Main terminal
rigger Curren - -
99 T Voltage=3V 4*
KL3052
KL3012
KL3023 ey - - 5
KL3053
(RIFEEIR

Iy - 250 - uA

Holding Current

BfiE(Notes):

4* T REHEIEENTRETRAIFTRIMEME. Eit, ZERFIFERAIFT(KL3020 30mA,
KL3010/KL3021/KL3051 15mA, KL3011/KL3022/KL3052 10mA, KL3012/KL3023/KL3053 5mA)FI4axs
B&AIF(60mA)Zia]

All devices are guaranteed to trigger at an IF value less than or equal to max IFT. Therefore,
Recommended operating IF lies between max IFT (30 mA for KL3020, 15 mA for KL3010/KL3021/KL3051,
10 mA for KL3011/KL3022/KL3052, 5 mA for KL3012/KL3023/KL3053) and absolute maximum IF (60 mA).
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7. AIEEMRIE Reliability Test

FS | iemA SER IR IHIITE IHIQEL T
NO. | Test Items Reference Test conditions Test process Qty.(pcs) | LTPD
B R H:125+5°C 15min
1 ;’f’(‘f‘ JESD22-A104C | [5min 300cycle 45 0/45
L:-55+5°C 15min
o HTOL@110°£5C 168. 500
2 | PEEIESEE ) EeD22-A108C | IF=15mA LT 45 0/45
HTOL 1000hrs
lc=AC 20mA
=i £ HTRB@100+5°C 168, 500,
3 BERRFIREE | ecnoo-at08c 45 0/45
HTRB Vce=480V 1000hrs
B H3TRB@ 85+5/-
”’“’Lg{gﬁﬁ JESD22-A101- / 168. 500,
4 [EEaritia 2°C, 85+5%RH 45 0/45
B 1000hrs
H3TRB Vce=100V
EVAL JESD22-A102- | Ta=121+5°C,
5 DR 96hrs 45 0/45
Autoclave C 100+£5%RH, 2atm
=i 168, 500,
6 Rt JESD22-A103C | HTS@125+5°C 45 0/45
HTS 1000hrs
E 168, 500,
7 sl JESD22-A119 | LTS@-55+5°C 45 0/45
LTS 1000hrs
[RfZEE
8 R];%HD e JESD22-B106C | RSH@260+5°C 10sec*3times 45 0/45
A Pb-free
9 s JESD22-B102D © 3sec*1times 22 0/22
SD 245+5°C
LB BN SE PR ERFEERRE SRS PR ERN, T RIESS B e R R FRYEREH TR
B | FEPARERKEEAETERE AR RERTERRE TR
Rem | All the tests should be performed according to customers’ actual requirements, while difference
arks | of test standard or special requirements exist. Otherwise, all the tests are performed according to

the standard listed above. Different current is applied to the tests of different product models
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8.

15142 Characteristic Curves

BE1. IE[A S AR R FE s AR AR

Forward Current VS Forward Voltage

H2. SuEsFE

On-State Characteristics
100 1000 ‘ I
=y Ta=25°C
— :é, 600 - " | il
E 10 =
= = 400
o = S 200
5 E @ % 0 -
m o 1 pﬂ}g 5
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0.6 0.8 1.0 1 14 16 1.8 S9@HEJE On-State Voltage, Vm(V)
Em#EE Forward Voltage, VF (V)
; . Pel4. ik TR (MLEDHUE vs LEDBKIE YRR
ES' %1%%62& vs ﬂjﬁ{ﬁﬁﬂﬂ%% LED Current Required to Trigger vs LED Pulse Widt
Holding Current vs Ambient Temperature 8
= 23 ' ' ' ' ' : : N PWy,>>100us
E HUEFRME: Ta=25°C S 7 w
o - | =
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& &5
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E5, JmE vs RIEIRERER FEl6. LEDfm A i vs MIERIREHIK R
Leakage Current VS Ambient Temperature - LDE Trigger Current vs Ambient Temperature
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P17, TR AR S i LR vs R BEIR I I E &
Off-State Output Terminal Voltage vs Ambient Temperature

afat
5 FEHRE: Ta=25]C
= 45 | Normalized toTa=25°C
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B Ambient Temperature, Ta(C)

&8 saadv/dtE e AN Static dv/dt Test Circuit & Waveform
D.U.T.

RTEST

T 10 kQ

A
3 'y AAVAV ‘\?& |
K A Vi Crest —=— 500 | | High Voltage
Pulse Source

Zero v |

Crossing >
Circuit T2 %_

Applied V1
Waveform

0.632 x VpEAK

MWE75i% Measurement Method

BEKTIRENFRIIVPEAK(E, FiEd LIARCEIENAFD.U.THHE, ANALEDEE]R, EFX1005EERL
HSHRFZVR, BISEEERTEST, dv/dt(RIZ)1EN, ERIDURNIREIMA (KAZEER). Dv/dthE/e ™iE EEID.U.T.
{FLEftR, WAHISRTRC, it&Edv/dt

The high voltage pulse is set to the required VPEAK value and applied to the D.U.T. output side through
the RC circuit above. LED current is not applied. The waveform VT is monitored using a x100 scope probe.
By varying RTEST, the dv/dt (slope) is increased, until the D.U.T. is observed to trigger (waveform collapses).
The dv/dt is then decreased until the D.U.T. stops triggering. At this point, RC is recorded and the dv/dt
calculated. dv/dt=0.632*VPEAK/TRC

a0, KL305XZ5IEIVPEAK=600V, dv/dt{ERITEATRINT:
For example, VPEAK = 600V for EL305X series. The dv/dt value is calculated as follows:
dv/dt= 0.632*600/TvRC
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9. iJTE(ZRE Order Information

o #ElEE Part Number

KL301X-YZ
KL302X-YZ
KL305X-YZ

&=i% Notes

= FHHRE KL301X (0, 182) Part No. For KL301X (0, 1 or 2)

= THFHES KL305X (1, 28%3) Part No. For KL305X (1, 2 or 3)

X
X = ZE4mS KL302X (0, 1, 28%3) Part No. For KL302X (0, 1, 2 or 3)
X
Y

= 5|Z&AZREIR(S. S1. MET)
Lead form option (S, S1, M or none)

Z = HHETIEHIEITA, TBEE)
Tape and reel option (TA, TB or none)
priaby fEiR BEHE
Option Description Packing quantity
7o #EEDIP-6 FE65pcs
None Standard DIP-6 65 units per tube
M B5|&E HI(0.452 T E)ER) B=E65pcs
Wide lead bend (0.4 inch spacing) 65 units per tube
S (TA) FREMGEES | L2 + TAZEFNEIEIT B4%1000pcs
Surface mount lead form + TA tape & reel option 1000 units per tube
S (TB) FEMGEES |2 + TBE AN G EHIZE LR 5+41000pcs
Surface mount lead form + TB tape & reel option 1000 units per tube
ST (TA) REMGEES | e (IR E) + TAZHE RIS IS 824%1000pcs
Surface mount lead form (low profile) + TA tape & reel option 1000 units per reel
S1(TB) REMEES | e/ (RS ) + TBE T FIE HHIETT &%1000pcs

Surface mount lead form (low profile) + TB tape & reel option

1000 units per reel

www.kinglight-OC.com

#
©
=
bz
o
=

Rev 1.0




Kinglight’ &&

KL301X, KL302X. KL305X Datasheet

10. FERT(E{:EK) Package Drawing(Unit:mm)

* ¥REEDIPELE Standard DIP Type
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145 |0

1.45
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o REM FZEAIPINRNERRTRS Surface patch type PIN foot pad layout

1.83
N

o #8
g O
0 0O

| |

| 741 |

| 11.07
£iE Notes

a. VR R JtE % Suggested pad dimension is just for reference only
b BHRIEMNAZEEKIER R T Please modify the pad dimension based on individual need

11. &&Himic Device marking

HHE

KL
3053
401

S,
O O B

&i*Notes

KL = Fh# KL = Brand

3053 = FRES 3053 = Product Model
4 = FpAB 4 = Year code

01 = FERi8 01 = Week code

=

il Rev 1.0
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12. ¥IEHEHEEMIE Tape & Reel Packing Specifications

« JEETA Option TA

R i a2

THEETEHITE

>

Eim£8 75 Direction of feed from reel

¥l R~ Material belt size

« %&ETB Option TB

4644040004000 9

cl:

El:

1:

14

E—
HifiH2575E Direction of feed from reel

t
P2 Do Po =T
N\ | W
?{%}ﬂ}%}é}é}fi}%ﬂ}éﬂ%}{%}é}ﬂ}é{i} “
¢ - ¢ L ~
A A prd oy _ m
T T 21 i .
ﬂ/
, Rvﬁ? A B DO D1 E F
Dimension No.
RIMm) 08401 | 75601 | 15:04 | 15401 | 175401 | 7.5£0.1
Dimension(mm)
RI®S PO P1 P2 t w K
Dimension No.
<~ (mm
i R‘J’F ) 4.0+0.15 | 12.0£0.1 | 2.0£0.1 |0.35+0.03 | 16.0+0.2 4.5+0.1
Dimension(mm)
www.kinglight-OC.com FAI W IL15 7T Rev 1.0
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13. B BEMEZ Temperature Profile Of Soldering

- EiREBERZ Reflow soldering
A TETRRREMNESHEMG T, BT REREFL, AMEBE=IR
One time soldering reflow is recommended within the condition of temperature and time profile

shown below. Do not solder more than three times.

mn " tp=30 Sec
Tp=260C —>
.........................................._..............................:::: ................................ Tp—SDC[Ma}( EDS}I
e FH1E E Ramp-up -
© - 3°C/Sec Max ~rElEE
g TR0 A & |Ramp-down
© | Tsmax200C —
2 1,-60 -1005ec 6C/Sec Max
G
= Tsmin=15
Tl bkl
= ;
3°C /sec Max
25°C = == — .
= e < i Time(Sec)
Ts=60~1205ec ' 60 ~100S5ec
=] TS =/IME RAE BAfy
Item Symbol Min. Max. Unit
ﬁg:j:]‘,tE
AR T, 150 200 °C
Preheat Temperature
Tkt A
TR ts 60 120 s
Preheat Time
QEE~ Z
FHmE _ ] , s
Ramp-Up Rate (T to Tp)
3 g%tE
. RIBLERE I, 17 o
Liquidus Temperature
EESTFRIBZEE T
. IR t 60 100 s
Time above Liquidus Temperature T,
méz E:E
HERE Tr - 260 °C
Peak Temperature
T TE(Tp-5)F0 TpZ[EAYATIE) Time During . 2 S
Which T, Is Between (Tp-5) and Tp P
PR _ ] ] s
Ramp-down Rate(Tp to T, )

www.kinglight-OC.com F14 0315 7T Rev 1.0
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- HIBIEREMZ Wave Soldering
RERMT, BN RIERE

One time soldering is recommended within the condition of temperature

3OO—I
260+0/-5°C
250 e
. 260°C+0/-5°C
U Temperature
0, [ N \
200 — ;goo C/& 5 5oC/ B AiE] 108
irst wave Time 10S
+200°C/sec
Second wave R 25%140°C
150 — | -5°C/sec o
Preheat temperature | 25 to 140°C
+2°C/sec FREATIE] 30=80%
100 — Preheat time 30to 80 S
50— Preheat zone
25°C
| I | | I | | >
1 2 3 4 Time(min)
515 71 3£ 15 71 Rev 1.0
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