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AP ESHERRRT BEEREMNERTR, UERSE,
The information contained in this document reflects representative usage scenarios and is intended for technical reference only.

* A PIRE A BB SR A B S, MABTEN. EESERZAE, BERNSERIEBNEIRIER.
Product models and specifications mentioned in this document are subject to change or improvement without notice. Customers should refer to the
latest data sheets in the product specifications prior to production use.

* FEEAASCE 5| AR @A, B RTREREFM PR ENIMEMBE SRETEERZT. MREFERBIIEENRE, REFTSIHEEELED]
A
When using the products referenced in this document, ensure that the products are operated within the environmental and electrical limits specified
in the data sheet. If the customer uses the product beyond the specified limits, Kinglight will not be responsible for any subsequent problems.

* A PRERERA TR F IR ENATHBRRAE. MBEARSKRAE, BRREAEE, WRSH—SHIHE.
The information in this document applies to typical use in electronic component applications. For special applications, please contact Kinglight for
further assistance.

* REBERF, THEFSEFIALHNANETFER. ITERMNES, ESEEAMEE Hitp://www.kinglight-OC.com.
The contents and information in this document may not be copied or reproduced without the permission of Kinglight. For the latest information,
please visit the official website Http://www.kinglight-OC.com.
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1. iS55 Product features

« I#(EZFEBE Peak breakdown voltage
KL302X-P5: 400V
- MASHHEEMREEEE(Viso=5000 V rms)
High isolation voltage between inputs and output (Viso=5000 V rms)
« ZERWGEEREE Compact dual-in-line package
« BFAEREEREACH;E#HE Compliance with EU REACH
» ILPbEFFEROHSERE Pb free and RoHS compliant
« L Safety approval
CQGAIEE#E(GRS:CQC23001407999 ) CQC approved (No. CQC23001407999 )
ULAIEE#t#E(GRS:UL-CA-2340753-0) UL approved (No. UL-CA-2340753-0)

2. Mg Product Descripion

« KL302X-P5H— MR SN E IR EFI— P EREREE S R AYBET B AL SRR XN A B R & ZH A AT
EIEEEnesh e
The KL302X-P5 of device consists of a GaAs infrared emitting diode optically coupled to a monolithic
silicon random phase photo Triac

- BRI AT REFEHAEIRAE ZERED, LUEH115%1240V ACR{ERIEE BN Sadk
It is designed for interfacing between electronic controls and power triacs to control resistive
and inductive loads for 115 to 240 V AC operations.

3. #mRiH Product Applications
- ERRAIRIES). IREEE. Bl
Solenoid/valve controls, Temperature controls, Motor controls
« BESATMEBIRTFX Static AC power switch
« (MabIEEE 5115240V ACHMNEIREIEO Interfacing microprocessors to 115 to 240V AC peripherals
« BTV RS, KTEEREE Incandescent lamp dimmers, Lamp ballasts

4. IgEE Functional Diagram

S|i#IECE Pin Configuration
E' 1. PEt%Anode

} 2. BBtk Cathode
hﬂ' :| 3. FoiEZNo Connection
4, KigTerminal

5. 5|BITIRR Pin Cut

6. KimTerminal

[ra] [=]

=]
[=]
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5. Y6EB4FIHE Electrical-Optical characteristics

» RAIREFEEGRE =25°C) Absolute Maximum Ratings(Ta=25°C)

S Gacs BEE gaf
Parameter Symbol Rated Value Unit
LEFIFR I 60 mA
Forward current j
REEE v 6 v
BA | Reverse voltage §
Input oL
Ih#EPower dissipation 100 mwW
AR B (BT Ta=85°C) Po - W /e
Derating factor (above Ta = 85°C) '
AR L
WSk HiRER . Vor 400 v
Off-state Output Terminal Voltage
BEESRBER
- Irsm 1 A
i Peak Repetitive Surge Current (pw=1ms,120pps)
8l
Output | SIEBXERH On-State RMS Current IrrmS) 100 mA
HiHINFE Output Power dissipation 300 mwW
MR (BT Ta=85°C) Pe 4 W
Derating factor (above Ta = 85°C) '
,l%‘,l\z" THR
R Pror 330 mwW
Total Consume Power
== :t 1 *
R (1°) Viso 5000 Vrms
Isolation Voltage
I N==J
VE“’“}; Topr 55 to +100 °C
Operating temperature
A N=N=J
i Tsre 55 to +125 °C
Storage temperature
=E=raN=l=d 2*
lﬂmmﬂ'; (2%) TsoL 260 °C
Soldering temperature
BfiE (Notes):

1 RREBIR12HR, EXHEEAE40~60%RHIME T, FREEENIKAT, 1828 3G EE—IT, 46 EE—i
AC for 1 minute, R.H.= 40 ~ 60% R.H. In this test, pins 1, 2&3 are shorted together, and pins

4 & 6 are shorted together.
2* 121ZAT18)/910%) Soldering time is 10 seconds

% 3 0 316 7T
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6. S (Ta=25C IFESHEME)

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

28 /S | &IME | MBE | &XE | B Fi4
Parameter Symbol | Min. Typ. Max. Unit Condition
1F A
FIFEFE Ve - 1.18 1.5 Vv [F=10mA
=TV Forward voltage
In put iR
p B Ik ) ) 10 A | Vr=bV
Reverse current
Vorm = Rated
WS EERTE | ] R PR A v
Peak Blocking Current PR oR
lF=0mA 2*

EESESE TM=100 mA

& eak On-state Voltage

ik 9 lr=Rated l¢r

Out put
ENEENRS T e g2 Veeak =Rated
Critical Rate of Rise off- dv/dt - 100 - V/us | Vorw, lri=0mA
state Voltage 3*
« BigiE(Notes):

1*. Ta=25°CHIAIHIHE(E Typical values at Ta = 25°C
2*, MR EvmfEdv/diEiEESBEIN Test voltage must be applied within dv/dt rating
3%, XEEESHdv/dt, EEERdv/dtRE R RE SRR
This is static dv/dt,Commutating dv/dt is a function of the load-driving thyristor(s) only

Http://www.kinglight-OC.com %4703 16 1T Rev 1.0
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. (B (Ta=25°C, BRAEREHE)

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

S Gacs BME | BE | &XE | B | &
Parameter Symbol Min. Typ. Max. Unit Condition
KL3020-P5 [ - - 30
KL3021-P5 ler - - 15 FimFERE=3V
LEDf AR BRI . .
LED Tri c ¢ mA | Main terminal
rgger Lurrent 1 v13022-ps ler - - 10 Voltage=3V 4*
KL3023-P5 lFr - - 5
?:Egtt
'f%‘l . JIL |H _ 250 _ uA
Holding Current

fifiE(Notes):
4* FrBIREERIEENTSSFTRXIFTRIMEMA. Eitt, R EIFERAIFT(KL3020-P5 30mA,
KL3021-P5 15mA. KL3022-P5 10mA. KL3023-P5 5mA)FfI4EXIERAIF(60mA)Z i8]
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-P5, 15 mA for KL3021-P5,
10 mA for KL3022-P5, 5 mA for KL3023-P5) and absolute maximum IF (60 mA).

Http://www.kinglight-OC.com %5 316 7T Rev 1.0
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7. AR Reliability Test

FS | dieImE SENE IHIGSRA IR IHIGEL FMUKIE
NO. | Test Items Reference Test conditions Test process Qty.(pcs) | LTPD
= H:125+5°C 15min
1 ;’f’é"‘ JESD22-A104C | [5min 300cycle 45 0/45
L:-55+5°C 15min
HTOL@110°+5C
SRREED 168, 500,
o | PERIFEE | ohs at08c | IF=15mA 45 0/45
HTOL 1000hrs
lc=AC 20mA
=i £ HTRB@100+5°C 168, 500,
3 | PERPEE | o atosc © 45 0/45
HTRB Vce=480V 1000hrs
BE H3TRB@ 85+5/-
’m’ngﬁﬁ JESD22-A101- / 168, 500,
4 [E5Emitia 2°C, 85+5%RH 45 0/45
B 1000hrs
H3TRB Vce=100V
[E73% JESD22-A102- | Ta=121+5°C,
5 5 96hrs 45 0/45
Autoclave C 100£5%RH, 2atm
=imf 168, 500,
6 Rt JESD22-A103C | HTS@125+5°C 45 0/45
HTS 1000hrs
mf 168, 500,
7 fiRfee JESD22-A119 LTS@-55+5°C 45 0/45
LTS 1000hrs
[N
8 RS%HD & JESD22-B106C | RSH@260+5°C 10sec*3times 45 0/45
[] 1=] Pb'free@
9 AR JESD22-B102D 3sec*1times 22 0/22
SD 245+5°C
LB TR SE PR ERFEERRBE SR E PSR ERE, AT RE SR E R R R PRI R TR
B | FEPAERKEEAETERE 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

Http://www.kinglight-OC.com
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8. 151¥H4 Characteristic Curves

EL. IE [ S IE A L R R E A

Forward Current VS Forward Voltage B2, SRt
. On-State Characteristics
100 e 1000
% /
yA a4 = 800 Ta=25°C
—_ Ta=1 ng;“ / / / E 600 a
E 1w = £ 400
i / I - T
= /] 2% S
2 e Ta=25 Ay | 58
ad ] e / -
T E & / T 200 o
. o]
H e Ta=ssc [/ ] " 400 4
'% e f / +
£ 01 A [ ] P 600
5 e | S
L / I 800 /
Jin | -1000 |
0.01 / ! 5 4 3 32 1 0o 1 2 3 4 5
0.6 0.8 1.0 1.2 1.4 16 1.8 S3EEE On-State Voltage, Vm(V)
[FFA B E Forward Voltage, VF(V)
. . P4, fu i BT 5 OLEDHE vs LEDIKIP S 5 1155 5
ES' {%$$EE‘Z%E vs ﬂjﬁ{ﬁfﬁhﬁﬂffé% LED Current Required to Trigger vs LED Pulse Widt
Holding Current vs Ambient Temperature 8
= 22 E P> >100
E SRR : Taz25C =74 Lk e
m =
— 50 Normalized toTa=25C @
=2 si 6 —
3 AN £
= 28 54
B3 15 AN 2
'-bolE g? \ @ 2 a4
s RS \ -l?ﬂ %
x = 1.0 M\ o 7
iﬂ} — \ E
= FS \"‘-‘.. E *7
N 0.5 3
o S 14
@
E
60 40 -20 0 20 40 60 80 100 1 10 100
IREEE Ambient Temperature, Ta(°C) LEDA# R M 58 £, Pion (us)
LED Trigger Pulse Width, PWmy(us)
5. JJE vs MERERRA FEle. LEDf A i vs HFEERIRER
Leakage Current VS Ambient Temperature L LDE Trigger Current vs Ambient Temperature
1000 -
= VT,=3
. E‘" 13 ormalized to Ta=25 &
-, F)
=) =
~ 100 — 5 12
B =«
— %3 =
= *é o 8 1.1 7 ~—
- =
& 10+ £ ~——
Ha 10
% 3
& 4 Vpa =600V & 09
@ e
= E 0.8
=
0.1 I I 1 | I T T 0.7 !
-60 -40 -20 0 20 40 60 80 100 60 40  -20 0 20 40 60 80 100
IR FEE Ambient Temperature, Ta('C) IR E Ambient Temperature Ta(°C)
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P17 O PR A S b i FUE v s BRI FE (R K
0Off-State Output Terminal Voltage vs Ambient Temperature

13

FERAE: Ta=25]C

15 - Normalized toTa=25°C

11

1.0

0.9

0.8

AR A b R
0ff-State Output Terminal Voltage, Vi

0.7
-60 -40 -20 0 20 40 60 80 100

FAETLL I Ambient Temperature, Ta(C)

&8 gadv/dtNX B AR Static dv/dt Test Circuit & Waveform
D.UT.

RTEST
T 10 kQ

A
3 'y AVAVAV. % |
K 2 Vi Crest = 500 | | High Voltage
Pulse Source

Zero v |
Crossing >
Circuit T2
Applied V1
Waveform

0.632 X Vpeak

ME757% Measurement Method

RERKMZENFTRAYVPEAKIE, FHEY FIARCEERNATD.U.THIME, FRALEDA, ERX1005BEIR.
WAURZVR, @IS EZERTEST, dv/dt(f2:)1E00, ERIDUBIRERZIRA (K ERIR). dv/dthEfE T EZID.U.T.
{FLEfR, IEHER ore, THEdV/dt=0.632*Vpeak/ore

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, grc is recorded and the dv/dt
calculated. dv/dt=0.632*Vpeak/ore

fign, KL302X-P5ZEFIAIVreac=400V, dv/dtERNITEATUT:
For example, Vpeak = 400V for KL302X-P5 series. The dv/dt value is calculated as follows:
dv/dt= 0.632*400/urc

Http://www.kinglight-OC.com %8 i 316 7T Rev 1.0
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9. 1JER(ER Order Information

o #ERE Part Number

KL302XY(Z)(P5)-V
(K SPN:KL302XY-Z-P5-V)

fftiE(Notes):

X =ZMHHEO. 1. 28 3) Part No. (0, 1,2 or 3)
Y = 5IfpREEm(S. S1. M8 %)
Lead form option (S, S1, M or none)
Z = BTG HER(TA. TB 5 )
Tape and reel option (TA, TB or none)
P5 =55|§I3EY Spins type
V = RRVDEFRR(EFEEENFRAI0"V")
VDE (Only add "V" to laser characters specified by the customer)

prinlil U BRHE
Option Description Packing quantity
7c tEDIP-5 BFE65pcs
None Standard DIP-5 65 units per tube
M B85 BV HA(0.455 < a1EE) HFE65pcs
Wide lead bend (0.4 inch spacing) 65 units per tube
S (TA) REMGRES |/ + TARH RIS 5+41000pcs
Surface mount lead form + TA tape & reel option 1000 units per tube
S (T8) RENEEES |/ + TBETH IS LR §41000pcs
Surface mount lead form + TB tape & reel option 1000 units per tube
ST (TA) RENGES | ez (A ) + TARGH 1S3 §41000pcs
Surface mount lead form (low profile) + TA tape & reel option 1000 units per reel
ST (TB) RENGES | ez (A ) + TBEGH IS HHIZEIN §41000pcs
Surface mount lead form (low profile) + TB tape & reel option 1000 units per reel

Http://www.kinglight-OC.com 9Tl 16 7T Rev 1.0
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10. 4R (B Z=K) Package Drawing(Unit:mm)
« ¥REDIPELE Standard DIP Type
6.50+0.30

|
{lo

I 0.7040.20
] 7.12+0.30

=

IJ;LI

|

Typ.7.62

1.45£0.1

l||' 'I,I 0.350.10 | - || \
\ f 4.50%0.30

2.80+0,50
L TypBas 077157 0.50£010 | | L | TYP.2.54
7.62~9.50 ‘

« EEMELS Option M Type

6.50+0.30

0.70£0.20

] ] B 7.12+0.30

Typ.7.62

1.45%0.1

o L

'\ j Kﬂ T 4501030
2.80%0.50
Jl| Typ.0-25 | 0.50£0.10 | TYP.2.54
10.16+0.30 ,
Http://www.kinglight-OC.com 10 71 3L 16 T Rev 1.0
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« 1E$ESELS Option S Type

650030 _

* ] |
14540,

R2=in(fe 1

i 0.70%0.20

=(l i 7.12+0.30
= ns

762
TYP.

\ \ L]
. . — 3.50%0.30
e 0»85JH jLM - j |4.3020.30
0.6MIN ‘

]

R

10.00+0.30

« #E32S18LS Option S1 Type

6.50£0.30

l.45i0.ll O

0.70+0.20
i 7.1240.30

H]

H =

7.62
TYP.

/ \ mfl“ - \3.50150.30}

i__[\ /” 01 Mox g 3.50To.3o
29 0.6MIN ¥ T
2.54 | |

TYP,

10.00£0.30

Http://www.kinglight-OC.com H11 I 16 T Rev 1.0
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o RENLFRBPINNEE S Surface patch type PIN foot pad layout

1.83
~—t
- o
aly . o
5% or
[ 11.07 |
£&i¥ Notes

a. BVEERJ &% Suggested pad dimension is just for reference only
b BRIEMNABREEXIEE R T Please modify the pad dimension based on individual need

Http://www.kinglight-OC.com 1270316 1T

Rev 1.0




= = Cl — ¥ 2N
Klngllght HE R KL302X-P5 Datasheet

11. i®&&#Fic Device marking

Ao 5 5o A

KL || KL
302X || 3021
© YWWV 401

585 & =

(&A% Template reference)

(o

el

fifi¥(Notes):
KL = RBEYEBAMRAT Denotes KingLight
302X = RMEIEMYES Denotes Device Part Number

XEFTREHRS0,. 1. 28 3) Part No. (0, 1,2 or 3)

Y = FRIEMHFEDenotes 1 digit Year code
WW = £RIAEBIEEDenotes 2 digit Week code
v = RRVDEHRR(ZFISE@EEIF/AZI"V")

VDE (Only add "V" to laser characters specified by the customer)

Http://www.kinglight-OC.com #1370 3L 16 I Rev 1.0
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12. HHEEHEEIE Tape & Reel Packing Specifications

« JEHETA Option TA

(P800 040009090 9

iafaada

HifiHZ575E Direction of feed from reel

£ R~ Material belt size

« J%&#ETB Option TB

1244404040040 94 4

1§

1E

L

LE

E—
HimiH2575E Direction of feed from reel

t
P2 Do Po -1~
—\ 1 W
E{?-é}{i}é}{%}%{{bé}ﬁ}f;}é}d}éﬂ%} | .
¢ : : L I
A A A A - m
T T it T .
) / o [K A
D1
<=2
, RTTF'"’? A B DO D1 E F
Dimension No.
J(mm
. RTF ) 10.8+0.1 7.5+0.1 1.5+0.1 1.5+0.1 1.75%0.1 7.5+0.1
Dimension(mm)
~ =B
RIRS PO P1 P2 t W K
Dimension No.
J(mm
. R‘IF ) 4.0£0.15 | 16.0+0.1 2.0+0.1 | 0.35+0.03 16.0£0.2 4.5+0.1
Dimension(mm)
Http://www.kinglight-OC.com %14 70 3L 16 1 Rev 1.0
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13. BEBEMEZ Temperature Profile Of Soldering

- EifEEiREZ Reflow soldering
ZINE NEATRRGREMES B EMGT, #HTOREREFL, FMEEE =R
One time soldering reflow is recommended within the condition of temperature and time profile
shown below. Do not solder more than three times.

N o tp=30 Sec
T, =260C —>i €e—
.........................................._..............................:::: ................................ Tp-SDC(Max 3[}5}
EFH1E E Ramp-up e
v _ 3°C/Sec Max “iEleE
E TL_H?OC ........................................................................... < Ramp-down
© | Tsmax200°C o . -
Q ¢ .60 ~1005ec 6°C/Sec Max
G
- Tsmin=150"
AR [visbivelo
= D
3°C /Sec Max
25°C * T - >
< > < Zi Time(Sec)
Ts=60~1205ec ) 60 ~1005ec
InH TS B/IME RAE BAfy
Item Symbol Min. Max. Unit
ﬁ;:‘j&ta
SR T. 150 200 °C
Preheat Temperature
AT B
SR ts 60 120 s
Preheat Time
SR
ﬂ'umLz _ _ 3 °C/s
Ramp-Up Rate (T to Tp)
3 =N=|
| RiREE . 1 B
Liquidus Temperature
=T LB (T AT E
‘ m?ﬁ&"ﬁ%uu&( DHYRTIE] o €0 100 S
Time above Liquidus Temperature T,
mél N=|
${Emnﬁx; T B 260 °C
Peak Temperature
Tc #(Te-5)F0 TeZ[EIRYET{E] Time During . 20 ]
Which Tc Is Between (Te-5) and Tp P
QE‘§~ <
PR ] ) 6 /s
Ramp-down Rate(Tp to Ty )

Http://www.kinglight-OC.com %15 70 3L 16 Rev 1.0
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. RIEFBEHZ Wave Soldering

BESMET, BN —IRIRE

One time soldering is recommended within the condition of temperature

3004
260+0/-5°C
2507 R
. 260°C+0/-5°C
I Temperature
200-| *200°C/P 8 k-5°C/ B FE] 108
First wave Time 10S
+200°C/sec
Second wave TPEE 25Z&140°C
150 — | -5°C/sec °
Preheat temperature | 25 to 140°C
+2°C/sec FhBEE] 30ZE80%)
100 Preheat time 30to 80 S
50— Preheat zone
25°C
T S B E— — >
1 2 3 Time(min)
Http://www.kinglight-OC.com %16 71 3L 16 T Rev 1.0




