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*AXHEPEEHNERRR T EBERRENERIR, MHEARSE,
The information contained in this document reflects representative usage scenarios and is intended for technical reference only.
* AR PR E M B SR N A B, MABITEM. EE~ERCH, BRESE =R PHSHEER.
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.
* EERAE RS AR RE, EHRTREREFHPIENTEME SIRESEERNEIT. MREAERBIIEENRE], REETSIEREFLR
MR,
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.
*AHEPERER TR FARMEAPNARAZE. WAEMTHRAE, BaRa%iE, REH—SE.
The information in this document applies to typical use in electronic component applications. For special applications, please contact Kinglight for
further assistance.
* REBERF, THREFSEBALHENABTFIER. ITERANES, ESEEHAMEE Http:/ www.kinglight-semi.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-semi.com.
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1. a5 E Product features

- BFHSSIREAK4E2E Normally open signal pole single throw relay
« {KILYEEER Low operating current
« 60 = 600V #HHfE 60 to 600V output withstand voltage
« {EEFE Low on resistance
« BITIERESBE(-40°C & 85°C) Wide operating temperature range of -40°C to 85°C
* THZ= ((R<900ppm, §<900ppm, B+ <1500ppm)
Halogens free (Br < 900ppm, Cl < 900ppm, Br+Cl < 1500ppm)
- A SHHEEMREREEViso=5000 V rms)
High isolation voltage between inputs and output (Viso=5000 V rms)
» FFERREEREACH; £ Compliance with EU REACH
+ IoPbBRFEROHSHRE Pb free and RoHS compliant

2. P mlEid Product Description

« KL406A, KL425A. KL440A 1 KL4A60A REISHrEEER, SIMERIM (BAM) =5 AlGaAs
£I5PLED, iZ LED 5—1"SEHHENRBEIEFRE. X MENEE— B R ETEFI N H Ay
ER-FNIFSRMNEAEEN. BEEERERST 1 Morm ARBHILkESS,
The KL406A, KL425A, KL440A and KL460A are solid state relays containing an AlGaAs infrared
LEDs on the light emitting side (input side) optically coupled to a high voltage output detector
circuit. The detector consists of a photovoltaic diode array and MOSFETs on the output side.
The single channel configuration is equivalent to 1 form A EMR.

« EfI1RA 4 51k DIP £33, FHEMEES|LIAEEF SMD i,
They are packaged in 4 pin DIP and available in surface mount SMD option.

3. #mRif Product Applications
 ZXHAiZEE Exchange equipment
« MEIRE Measurement equipment
« I Bat/BABhitigs FA/OA equipment
« TAl#4), &£ Industrial controls, Security

4. IfgEE Functional Diagram

Schematic
L I—T—EI 5|fIBcE Pin Configuration
v 1. LEDPE#% LED Anode
2. LEDBB#K LED Cathode
B '_l_E 3,4. € B- S SINTHNEAE MOSFET
Http:// www.kinglight-semi.com F2H 16 Rev 1.0
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5. Y6EB4FIH Electrical-Optical characteristics
« EAPREEEEGEE=25°C) Absolute Maximum Ratings(T,=25°C)

" N Fieta -~
24 s Rated Value B
Parameter Symbol Unit
KL406A | KL425A | KL440A | KL460A
1EMEEE Forward current Ie 50 mA
=
}Rirb]EE'J_ | Ve s v
TN everse voltage
nput | EETERIERT (1%) . 1 A
Peak Forward Current
T Power dissipation
jjﬁ P P|N 75 mW
(Tp = 25°C)
FBJIE (2*
HEFERE (27) V., 60 250 400 600 \Y
Break Down Voltage
FEREERR
SROERR I 550 150 120 50 mA
i Continuous Load Current
Output | Bkhfazkez ( 3*
P ROV (37) lLpeak 12 0.5 0.3 0.15 A
Pulse Load Current
T
jj%% .. . Pout 500 mwW
Power Dissipation
S\ Ih#E Total Power Dissipation Pr 550 mW
FREER[E (4*) Isolation Voltage Vico 5000 V rms
T/ERE Operating temperature Torr _40 to +85 °C
fi&7ZRE Storage temperature Tste -40 to +125 °C
[l1=] N=| 5*
LFEIME ( ) TSOL 260 oC
Soldering temperature
BfiE (Notes):

1* f =100Hz, 5=t = 0.1% f =100Hz, Duty Cycle = 0.1%
2* BERANASHIEE Indicate the DC and peak AC values
3* AZEE: 100 ms (1K) , V. = BEREESHIEE A connection: 100 ms (1 shot), V| = DC or peak AC
4* ZMEBIR1 2R, EXEEEA0~60%RHINET, FRESE ENIKAT, 1 &2MFEHE—IE, 384H)
TRt
AC for 1 minute, R.H.= 40 ~ 60% R.H. In this test, pins 1&2 are shorted together, and pins
3,84 are shorted together.
5* 124ZA48)910% Soldering time is 10 seconds
Http:// www.kinglight-semi.com
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6. BSIF%E(Ta=25°C.BRIF5SHBHE)

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

28 S | BME | ISE | &XE | B 4
Parameter Symbol | Min. Typ. Max. Unit | Condition
IEMEEE
PR Ve - 1.18 1.5 \Y [r=10mA
BN Forward voltage
In put i
p REBR I i ) 1 WA V=5V
Reverse current
KPRt R | 1 A lr = OmA,
Off State leakage Current ek V| = Max
KL406A - 0.7 2.5
o KL425A - 6.5 15 lr = 1T0mA,
18
R Q I, = Max.
On Resistance 4on .
KL440A - 20 30 t=1s
it KL460A - 40 70
Out put
KL406A - 85 -
BHAES KL425A - 60 -
$cﬂ;tltj T C A
ut pu
Pt ot P f = 1MHz
Capacitance KL440A - 45 -
KL460A - 30 -
Http:// www.kinglight-semi.com 54 70316 7T Rev 1.0
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o (&I
Transfer Characteristics
S8 S | ME | FRE | &XE | B 14
Parameter Symbol | Min. Typ.* Max. Unit Condition
KL406A
vy
LED ?IJ:FEEUIL KL425A
LED turn on lon) - 3 5 mA IL = Max.
Current KL440A
KL460A
KL406A
g s
LED *P-T:IEEI)IL KL425A
LED turn off kot 0.4 3 - mA I, = Max.
Current KL440A
KL460A
KL406A
AfE KL425A
FT5TRIIE) ) Ton - 1.4 3 ms
Turn On Time KL440A
KL460A lp =10 mA,
||_ = Max.
KL406A R, = 200Q,
3 AR iE) KL425A
. Tos - 0.05 0.5 ms
Turn Off Time KL440A
KL460A
_B”’ﬁ B- Ro |5x10™| - - Q | Vio=500VDC
Isolation Resistance
BEEBER V=0V,
. PR e. Cio - 1.5 - pF
Isolation Capacitance f = 1MHz
Http:// www.kinglight-semi.com %55 71 316 7T Rev 1.0
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7. $51¥#4 Characteristic Curves

E1-1. faEEER vs INRIREERIXER

Figure 1-1. Load Current vs Ambient Temperature
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E2-1. SiBHHE vs INERERIXER

Figure 2-1. On Resistance vs Ambient Temperature
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3. MRzATE) vs FAESRREAIX R

Figure 3. Switching Time vs Ambient Temperature
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El1-2. GEER vs RRRENXR

Figure 1-2. Load Current vs Ambient Temperature

600 T T T T T T

KL406A

AR TR(MA)
Load Current
g

0 1 1 Il 1 1 1
40 -20 o 20 40 60 80

NERET, (°0)
Ambient Temperature, Ty (°C)

E2-2. SiEEBE vs MBEERNXER
Figure 2-2. On Resistance vs Ambient Temperature
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El4-1. FFERTE vs LEDIFABEREIEER

Figure 4-1. Turn-on Time vs LED Forward

Current
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Figure 4-2. Turn-on Time vs LED Forward Current
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El4-2. FFERTE) vs LEDIEFFERAIRR
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E6. LEDIT{EB vs INSBENXR

Figure 6. LED operate on Current vs
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E8. LEDRREEEE vs IMEREXER
Figure 8. LED Dropout Voltage vs
Ambient Temperature
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5. XIAATME) vs LEDIERFERAIXER

Figure 5 Turn-off Time vs LED Forward Current
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E7. LEDXARER vs INBRRRIXE
Figure 7 LED turn off Current vs
Ambient Temperature
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B9-1. tEkFEiA vs B ENXR
Figure 9-1 Load Current vs Load Voltage
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. TONIFE

Figure 10 Off State Leakage Current vs Load Voltage
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E11. B vs MEINEBE
Figure 11. Output Capacitance vs Applied Voltage
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8. iJTE(SE Order Information

o $EH4HRE Part Number

KL4XXAY-Z-V
fifiE(Notes):

XX =FH4HS(06. 25. 408,60) Part No. (06, 25, 40 or 60)
Y = SIHFZENEm(ST. M)

Lead form option (S1, M or none)
Z = Bl fEHEII(TA. TB. TU. TD or none)

Tape and reel option (TA, TB, TU, TDakF)

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

el ik WRHE
Option Description Packing quantity
7 frfE DIP-4 FE100pcs
None Standard DIP-4 100 units per tube
M B35 |HISH(0.452 T 1A)ER) &E100pcs
Wide lead bend (0.4 inch spacing) 100 units per tube
S1-TA REMEES | S/ (RS ) + TAR IS ST &%1000pcs
Surface mount lead form (low profile) + TA tape & reel option 1000 units per reel
S1-TB REMEES | S/ (RS ) + TBE IS HIEDT &%1000pcs
Surface mount lead form (low profile) + TB tape & reel option 1000 units per reel
$1-TU REMGEES | ez (KR E) + TURE RIS ISR H%1500pcs
Surface mount lead form (low profile) + TU tape & reel option 1500 units per reel
$1-TD RENEEES | e/ (REIE) + TDETEFNE TR &%1500pcs

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

1500 units per reel

Http:// www.kinglight-semi.com
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9. HHERT (8- =K) Package Drawing(Unit:mm)
* ¥uEDIPELS Standard DIP Type

£.50+0.30
o N
4.58+0.30
_ 7.62 ,
TYP. 1.45+0.1
‘ / \ ‘ ”
'\ ] [:] 4503
g~15" . 2.810.5
0.25 '
| 7:62%9.5 l ] 054
' TYP.
* EEMELE Option M Type
6.50.3
Mo 17
4.58+0.3
7.62
TYP 1.3:10:]

[ \ 0.4:0.1 _ t
\ / C L)

[ oes 0.5 #0.1 i )
[ 10.16 | 22t
: TY
TYP i
Http:// www.kinglight-semi.com %10 0T 3£ 16 1T Rev 1.0
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« HEFRS18LE Option S1 Type

6.5%0.3

gjo 1)
(H i)

4.58%0.3

_ 7.62 _
TYP. 1.45%0.1
/ \ AR
r ; 3,50%0.30
0.25 \ /L
0.6MIN 6104
2.54
10.3 MAX | —

o REIMEEES | ZAELR HZFIRE TS Recommended pad layout for surface mount leadform

4PIN SMD
S1i%Im  For S1 option
1.68mm
—
1.71mm
2.54mm T
’ 7.71mm ]
\‘ 11.06mm
I
FtiE( Notes):

a. EBRRIUitE% Suggested pad dimension is just for reference only
b. IBRIBMNAZEBIEKIERRT Please modify the pad dimension based on individual need

Http:// www.kinglight-semi.com #1170 3L 16
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10.18%&F#7ic Device marking

a . m
Mo w [T 0o «
4XXA 406A
['L YWWV Iﬁ [’L 413 J']
L] T
(eA&# Template reference)
filiE(Notes):
KL = RrmatBEARAE Denotes KinglLight
AXXA = R MEERM4S Denotes Device Part Number
XXFTREHHE (06, 25, 408;60) Part No. (06, 25, 40 or 60)
Y = ZR1UEMHESDenotes 1 digit Year code
WWwW = FR2(UE5IBDenotes 2 digit Week code
\ = RRVDERR(ZFIEEESFAA0"V")
VDE (Only add "V" to laser characters specified by the customer)
Http:// www.kinglight-semi.com A2 50 3516 1T Rev 1.0
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11. ¥EHEHEENEE Tape & Reel Packing Specifications

* IEETA Option TA « %&ETB Option TB

CHRODRELPRLTRODQ
fan
[ - Y {3 |

— E—
Eihift4475 1 Direction of feed from reel B8 751E Direction of feed from reel

¥l R~ Material belt size

Uo

% GO R GG

BY P LL

RI%wS

Dimension No.

R~ (mm)
Dimension(mm) | 10.7+0.1 | 4.65+0.1 | 1.5+£0.1 1.50+0.1 1.75+0.1 7.5+0.1
S1

RI%wS

Dimension No.

PO P1 P2 t w K

R (mm)
Dimension(mm) | 4.0%0.1 12.0£0.1 | 2.0+0.1 0.4+0.1 16.0£0.3 3.9+0.1
S1

Http:// www.kinglight-semi.com A3 W 3L 16 1T Rev 1.0
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* %ETU Option TU « I%ETD Option TD

BRI E T XTI TR

ﬁ&é}&fbﬁ}*&ﬂ}*ﬁ*ﬁ‘rﬁ}é}

— ——
Ei45 75 Direction of feed from reel B8 7518 Direction of feed from reel

#lt5 R~ Material belt size

PQ PO P2 v

[~
Dams
> § O
Fan
=" \J
Jm
..--'""""—"“w
T\
—
\Ef
B0

Iy A 51 \-m e

pria

RIwS
Dimension No.
R~ (mm)
Dimension(mm) | 4.9%0.1 10.4+£0.1 | 1.5+0.1 1.5£0.1 1.75£0.1 7.5+0.1
S1
RIS
Dimension No.
R~ (mm)
Dimension(mm) | 4.0£0.1 8.0£0.1 | 2.0£0.1 0.4+0.1 16.0£0.3 4.6+0.1

S1

A0 BO DO D1 E F

PO P1 P2 t w K

Http:// www.kinglight-semi.com %14 703516 1T Rev 1.0
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12. 1215 BE %% Temperature Profile Of Soldering

EiREiBEMZ Reflow soldering
A FEATRRREMI SR T, ST OREIRIEFL, MSET=R

One time soldering reflow is recommended within the condition of temperature and time profile

shown below. Do not solder more than three times.

M " tp=30 Sec
Tp=260°C —>i e—
.........................................._..............................:::: ................................ Tp-SDC(Max 3[}5}
& FH1E E Ramp-up -
o & 3'C/Sec Max METRE
3 S N < Ramp-down
o LTsmax200C —
& t,-60 ~1005ec : 6°C/Sec Max
g
= Tsmin=15
- S vty
= ;
3°C /Sec Max
25°C 3 —
< > € 2 Time(Sec)
Ts=60~1205ec ! 60 ~100Sec
IiH TS =/IME BAE BAfy
ltem Symbol Min. Max. Unit
TR
e T, 150 200 °C
Preheat Temperature
TR
BT ts 60 120 s
Preheat Time
ﬂlﬂ]ﬂ_—r ) ) 3 °C/s
Ramp-Up Rate (T to Tp)
g TN
. . :&*Eéfumfg TL 21 7 oC
Liquidus Temperature
BT REZRE (TR A
‘ = Wﬂﬁ umE( ) =] f 60 100 ;
Time above Liquidus Temperature T,
mﬁl N=|
$1Elml}§ TP _ 260 °C
Peak Temperature
T. 7(Tp-5)F0 TpZiBIRYAT A Time During . % ]
Which T, Is Between (Tp-5) and Tp P
QE‘§~ <
B%ung ) B 6 °C/s
Ramp-down Rate(Tp to T, )

Http:// www.kinglight-semi.com %15 U 3516 1T Rev 1.0
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- HIBIEREMZ Wave Soldering

BESMT, BRI

One time soldering is recommended within the condition of temperature

N
300
260+0/-5°C
250 ] B
‘ . 260°C+0/-5°C
ik Temperature
O, /I\ o~ 71
200 1200/ ¢ o -5/ ] 108
irst wave Time 10S
+200°C/sec

Second wave R 25%140°C

150 — -5°
5°C/sec Preheat temperature | 25 to 140°C
+2°C/sec FREATIE] 30=80%
100 — Preheat time 30to 80 S
50— Preheat zone
25°C S
I [ I I I I [ I -
1 ) 3 4 Time(min)
%16 7 3L 16 7T Rev 1.0
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