Kinglight® KL301X-P5 Datasheet
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* AP EENEERRRT BARRENERIAR, UHERSE.
The information contained in this document reflects representative usage scenarios and is intended for technical reference only.
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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.
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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 Microelectronics will not be responsible for any subsequent
problems.
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The information in this document applies to typical use in electronic component applications. For special applications, please contact Kinglight
Microelectronics for further assistance.
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The contents and information in this document may not be copied or reproduced without the permission of Kinglight Microelectronics. For the latest
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1. Pmi%s Product features

« IE{EHZFEE Peak breakdown voltage
KL301X-P5: 250V

s NS EEREREViso=5000 V rms)
High isolation voltage between input and output (Viso=5000 V rms)

« BERWGERERFI%E Compact dual-in-line package

« FFAEREEREACH; £ Compliance with EU REACH

« ZLPbEFFAROHSHRAE Pb free and RoHS compliant

« L EH Safety approval
CQOAIEEHE(#RS:CQC25001468789) CQC approved (No.CQC25001468789)
ULMEEHEAE @E:UL-CA-2340753-0) UL approved (No. UL-CA-2340753-0)
VDEINIFE#H(%#S:40061363) VDE approved (No.40061363)

2. iR Product Description

* KL301X-PSH—MEAMURLINARE— IR EFI— M ERRIEE A AIREHEAS SR I B R E A MAY
QI ES sk =t
Each KL301X-P5 device consists of a GaAs infrared emitting diode optically coupled to a monolithic
silicon random phase photo Triac

- BRIRITATREFEFIFSEIRRIZ @D, LAEH]11551240V ACERERIEE BRI (A%
It is designed for interfacing between electronic controls and power triacs to control resistive
and inductive loads for 115 to 240 VAC operations.

3. ™ mpMHA Product Applications
- EERLREE. IR, RS
Solenoid/valve controls, Temperature controls, Motor controls
« BSATREBIRFF X Static AC power switch
« AL TREE 51152240V ACHMNEIIREIED Interfacing microprocessors to 115 to 240V AC peripherals
o BT ER8. JTEL72E Incandescent lamp dimmers, Lamp ballasts

4. INgEE Functional Diagram

3|JECE Pin Configuration

[4] ] 1. f#RAnode
}}-ﬁ :| 2. fAtkCathode

3. IoiEZ%No Connection

[]

| 4. &igTerminal
i-l 5. 5|fMIIER Pin Cut

6. ZimTerminal

[e]
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5. Y6EB4FIH Electrical-Optical characteristics
« EAIRESEEGEE=25°C) Absolute Maximum Ratings(Ta=25°C)

S Ge) BE(E 224)}
Parameter Symbol Rated Value Unit
LRI I 60 mA
Forward current ]
REBE
a \ 6 \Y
WA | Reverse voltage §
Input L
Ih#EPower dissipation 100 mW
BEERRE (T Ta=85°C) Po is W
Derating factor (above Ta = 85°C) '
RS Ea i e R
WS i e . Vor, 250 v
Off-state Output Terminal Voltage
mt | BEESREER | , A
TSM
Output | Peak Repetitive Surge Current (pw=1ms,120pps)
EEBMER On-State RMS Current l1RmS) 100 mA
I HHINFE Output Power dissipation 300 mw
FEEIARE(FTF Ta=85°C) Pc 24 WJC
Derating factor (above Ta = 85°C) ’
SUHFEINR
R Pror 330 mwW
Total Consume Power
== jz 1 *
B"W#@_ (1) Vieo 5000 Vrms
Isolation Voltage
I N=]
W’”’E Torr -55 to +100 °C
Operating temperature
b N=]
i Tsre 55 t0 +125 °C
Storage temperature
I=Ee=r2y 2*
A:FEZIJIIIJ'E ( ) TSOL 260 °C
Soldering temperature
Bf$iE (Notes):

1% RmEIR12HA, BXEEE40~60%RHIMET, FREEENINET, 1&28&3MFEEA—IS, 446HIEIEE—IE
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* J24ERYE /91070 Soldering time is 10 seconds
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6. BSIF%E(Ta=25°C,BRIF5SHBHE)

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

28 S | &IME | AUBE | &XE | B FH
Parameter Symbol | Min. Typ. Max. Unit Condition
1E Ay
PR Ve - 1.18 1.5 \Y [r=10mA
BN Forward voltage
Input i
p RMEBR e i ) 10 uA Vo= 6V
Reverse current
Vorv = Rated
MU (BB | 00 | o Ly
Peak Blocking Current oM oM
lr = 0mA 2*
. ITM=100 mA
IB{ESEEE
Vim - - 2.5 \ peak,
e Peak On-state Voltage
le= Rated ler
Output
%ﬁ%&llﬁﬁtﬂ% VPEAK =Rated
Critical Rate of Rise off- dv/dt - 100 - V/us | Vprm, l[i=0mA
state Voltage 3*
« fffiE(Notes):

1*. Ta=25°CRIAIHIAR(E Typical values at Ta = 25°C
2%, KB EMRTEdV/dtEREESTERN Test voltage must be applied within dv/dt rating
3*. XEEFHSHIdv/dt, BRERdv/dtREEIRENREERIREL
This is static dv/dt,Commutating dv/dt is a function of the load-driving thyristor(s) only
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- &St (Ta=25°C, BRAESBME)

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

28 F5 RME | FURE | &XE | Bu | &
Parameter Symbol Min. Typ. Max. | Unit Condition
KL3010-P5 et - - 15
N FinFEE=3V
LEDfA I . :
. KL3011-P5 ler - - 10 mA | Main terminal
LED Trigger Current
Voltage=3V 4*
KL3012-P5 ler - - 5
= EE:?.:
{%ﬁ b IH _ 250 _ uA

Holding Current

BfiE(Notes):
4*. FrEIREERIET/NTEEFTRAIFTRIMERA. BLt, SR FIFERAKIFT(KL3010-P5 15mA,
KL3011-P5 10mA, KL3012-P5 5mA)FI4EIIERAKIF(60mA)Z[E]
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 (15 mA for KL3010-P5, 10 mA for KL3011-P5,
5 mA for KL3012-P5) and absolute maximum IF (60 mA).
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7. $51¥#4 Characteristic Curves

1. IE[A S IE R R A 50 &

Forward Current VS Forward Voltage

E2. S@Efstt

100 On-State Characteristics
1000 : :
=y Ta=25°C
= E 600 ‘ *
E 10 - E T
= = 400 o
i 2 S 200
=2 =oa
s = #E g
= 4 il p@ =
o =S
= = o, -200
= o w400
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o 014 =
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5 - r § 3 4
. | i | | | ; 7] 1 0 1 2 5
0.6 0.8 1.0 19 14 1.6 1.8 SiEHE On-State Voltage, Vm(V)
1EFEE Forward Voltage, VF(V)
; . Fl4. fi R BT RILED IR vs LEDBKIF % IE % R
B3, (RIFHIT vs SMMREERKR LED Current Required to Trigger vs LED Pulse Widt
Holding Current vs Ambient Temperature 8
—~ 25 &
o E P> 100us
] HEFRME: Ta=25'C s 7 u
e Normalized toTa=257T g
S 209+ e B 3
% 2 & &
* o 5 =
(=1
e 8
= g
o =
]
=
o 0 T T T T T T T o T
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IR E Ambient Temperature, Ta(°C) LEDf 2 Bk 7 B %, PWaw (us)
LED Trigger Pulse Width, PWm(us)
5. fmdi ve IR ERER FEl6. LEDfm A i vs MIERIREHIK R
Leakage Current VS Ambient Temperature - LDE Trigger Current vs Ambient Temperature
1000 - ' '
i VTy=3V
E" 13 Normalized to Ta=25'C
= T |
= 5—1
£ 100 4 5 1
B g«
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(o]
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-60  -40 -20 0 20 40 60 80 100 60 -40 -20 0 20 40 60 80 100
FRIEEE Ambient Temperature, Ta('C) I ER E Ambient Temperature Ta(°C)
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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 FERAE: Ta=25]C

= 45 | Normalized toTa=25°C

o
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b

&

0.7
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B Ambient Temperature, Ta(C)

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

RTEST

T 10 kQ

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

Zero v |

C i @
iy ™ ]
Applied V1
Waveform

0.632 x VpEAK

ME7F5% Measurement Method

BEKMREAFFERIVPEAKE, FiEid HARCEIRNATD.U.THHE, AMNALEDE FERX1005EER
WAURIZVT, @idBZERTEST, dv/dt(f2)1E00, ERIDUBIEREIRNA (K ERIR). dv/dtiEfs T EEID.U.T.
{FLEAA, WAHER wre, THEAV/dt=0.632*Vpeak/vre

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, wrc is recorded and the dv/dt
calculated. dv/dt=0.632*Vpeax/<re

fign, KL301X-P5ZEFUAIVeeac=250V, dv/dt{ERITEATMT:
For example, Vpeax = 250V for KL301X-P5 series. The dv/dt value is calculated as follows:

dv/dt= 0.632*250/<rc
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8. iTH(ZR Order Information

o $EHHEE Part Number

KL301XY-Z-P5-V
fili¥(Notes):

X =FHHES0. 13 2) Part No. (0, 1o0r2)
Y = 5IEeIURIN(S, S1. M Bk %)
Lead form option (S, S1, M or none)
Z = NMHEHIEHIAITA, TB 8 %)
Tape and reel option (TA, TB or none)
P5 =55|BI3E Spins type
V = RRVDERR(ZFIEERIEFAAIV")
VDE (Only add "V" to laser characters specified by the customer)

il ik BRHE
Option Description Packing quantity
7o #EEDIP-5 FE65pcs
None Standard DIP-5 65 units per tube
M B35 |HISH(0.452 T 1A)ER) B|E65pcs
Wide lead bend (0.4 inch spacing) 65 units per tube
STA REMEES | Lo + TAR SRS HIEIR &#1000pcs
Surface mount lead form + TA tape & reel option 1000 units per reel
crp | FEMESIGA BRI AT %1000pcs
Surface mount lead form + TB tape & reel option 1000 units per reel
S1-TA REMES | S/ (RS ) + TAR G FIS IS &%1000pcs
Surface mount lead form (low profile) + TA tape & reel option 1000 units per reel
$1-TB FREINGES |72 (B ) + TR IS IR §41000pcs
Surface mount lead form (low profile) + TB tape & reel option 1000 units per reel
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9. ¥R (B:Z=K) Package Drawing(Unit:mm)
* ¥RfEDIPELE Standard DIP Type

6.50%0.30
|
O i 0.70%0.20
all ] 7.1240.30
Typ.7.62
' ' 14501
‘ ‘ 0.35+0.10 \
f \ —Zﬁ -
‘ — 4.50%0.30
2.800.50
L Typ025  0°~15°| 050010 || | | TYP.2.54
11 7.62~9.50
« EEMELS Option M Type
6.50+0.30
|
O | 0.70+0.20
] ] :| 7.1240.30
Typ.7.62
1.45+0.1

‘ /—\ ‘ 0.35+0.10 [r* \
1 f\ ﬂ — 4.50%0.30

U 2.80+0.50
S

0.50+0.10 | | TYP.2.54

"Jll Typ.0.25

10.160.30
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« IEHESEIS Option S Type
_ 6.50£030
* | |
1,450,
=0T (O 1

. 0.70%0.20

=l j 7.1240.30
= -

7.62
TYP.

/ \ 0.35%0.1 [
o \3.50L0.30‘

Fom 0254['\ “Q:M EII _ j | 430030
0.6MIN

¥ t 254 | |

TYP.

10.00£0.30

* 5E&3ES18LS Option S1 Type
6.50£0.30

1.45%0.1 O

-0.70£0.20
il 7.1240.30

)

=1=1-0

7.62
TYP.

0.35+0.1 \ ]
| | | | . 3.50£0.30
_[ \ ]Lw i | 3.60£0.30
0.25 = — 1
E 0.6MIN :
B 2.54 | |
TYP.

10.00£0.30 |

Http://www.klmicro.com %510 7T 3£ 15 1T Rev1.0
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« RENLHZEEPINEMER B Surface patch type PIN foot pad layout

1.83
=
] o
£ N~
L] te HEN
| 11.07 |
£&i¥ Notes

a. BB RR J 5% Suggested pad dimension is just for reference only
b BRIBEMNAZEEXIEE R T Please modify the pad dimension based on individual needs

Http://www.klmicro.com H11 15

Iy Rev1.0
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10. &&FiFic Device marking

22 305

KL || KL
301X || 3011
O YWWV || |[© 401

SHE o905

(&4&% Template reference)

fifiE(Notes):

KL

ErEEHMEBFERAT Denotes Kinglight Microelectronics

301X = FTRMEREBMEE Denotes Device Part Number
XEREMHHREO, 18 2) Part No. (0, 1 or 2)

Y = FRR1MIEHIBDenotes 1 digit Year code
Ww = FR2(FE5IFBDenotes 2 digit Week code
\Y = RRVDERR(ZFIEEES T/ 40"V

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

Http://www.klmicro.com %12 70 315 1T Rev1.0
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11. ¥ EHEHEEME Tape & Reel Packing Specifications

* IEETA Option TA

X XX EEEETEEE’
tlqEA A
|:{>-

Eim4575E Direction of feed from reel

¥l R~ Material belt size

« %&ETB Option TB

(2944440904094

I

1E

X

LE

—
HifiH2575E Direction of feed from reel

t
P2 Do Po =T
—\ ™1 W
E{?ﬁ}ﬁ}d}é}é}%{é}é}ﬁ}{bé}ﬂ}{%}{i} [
. : : ; b T
A A prd oy e
[ 7 Vil 7 :‘I i
A P "I K: A
ﬂ/

, Ra‘éﬁ? A B DO D1 E F

Dimension No.
J(mm

) R‘J’F ) 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)

_ Rw_ﬁ? PO P1 P2 t W K
Dimension No.

~J(mm

i R_'K ) 4.0+0.15 | 16.0£0.1 | 2.0£0.1 | 0.35+£0.03 16.0+0.2 45+0.1
Dimension(mm)

Http://www.kImicro.com FAI W IL15 7T Rev1.0
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12. (RIEBEMEZ Temperature Profile Of Soldering

- EiREBERZ Reflow soldering
N TETRRGREMNES R 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
& F & ERamp-up FREEE
© - 3°C/Sec Max ~rElEE
- A el m— A & JRamp-down
© | Tsmax200°C —
8 1,-60 ~1005ec 6°C/Sec Max
G
= Tsmin=15
Tl bkl
= ;
3°C /sec Max
52 = == — —
= e = 21 Time(Sec)
Ts=60~1205ec ! 60 ~1005ec
mB TS =/ME RX{E B
Item Symbol Min. Max. Unit
ﬁ;:j:]‘,tE
AR T, 150 200 °C
Preheat Temperature
AR
TR ts 60 120 s
Preheat Time
QEE~ Z
FHmE _ ] , s
Ramp-Up Rate (T to Tp)
3 g%tE
. RIRLRR T, 217 °C
Liquidus Temperature
BT RIBE&IRE(TYRYETE
 ETREEE t, 60 100 s
Time above Liquidus Temperature T,
méz EtE
q;{ umfg TP _ 260 °C
Peak Temperature
T TE(Tp-5)F0 TpZ[EAYATIE) Time During . 2 S
Which T, Is Between (Tp-5) and Tp P
&:E\ﬁ‘_:%'_ﬁ
[EHEHES ) ) 6 °C/s
Ramp-down Rate(Tp to T, )

Http://www.klmicro.com %514 70 3L 15 1T Rev1.0
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- HIBIEREMZ Wave Soldering

BESMT, BRI

One time soldering is recommended within the condition of temperature

3OO—I
260+0/-5°C
250 1]
. 260°C+0/-5°C
U Temperature
o, [> RN \
200 — ?00 /0 5 -5°C/ B F1E] 1025
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 | | | g
1 2 3 Time(min)
A5 7 15 7T Rev1.0
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