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1. =54 =E Product features

« BFHMSSREAK4E2E Normally open signal pole single throw relay
« {KILYEEER Low operating current
*+ 60V, 400V . 600V A FEERFIFVIVIZAMISOP 13
Small 4pin SOP package in the 60V, 400V, 600V load voltage series
« {FEFE Low on resistance
o KB SERIAIRERER Low-level off state leakage current
* TRE ((R<900ppm, & <900ppm, iR+5<1500ppm)
Halogens free (Br < 900ppm, Cl < 900ppm, Br+Cl < 1500ppm)
« BERREAREACH;Z# Compliance with EU REACH
+ ISPbEFAROHSHRAE Pb free and RoHS compliant

2. ~miEi® Product Description

« KLMAXXA 2ESHEEE, BIERN AN) XE5—1 AlGaAs £I5MED, % LED 5—aE

WENRREEAFRS, XMUNEEE B IRERFIFE LN €& - S-S &

REHRM. PBERERZIT 1 Morm ABHILKEES,
The KLM4XXA is 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.

o IXEESRESRAT 4 5IBVNVIME SMD $93%.
The devices in a 4-pin small outline SMD package.

3. ™mpMHA Product Applications
« HRIRE Exchange equipment
« MEFMEXIRETE Measurement and testing equipment
- TJ” 8ot/ Baitigs FA/OA equipment
o Tz, %2 Industrial controls, Security

4. INgEE Functional Diagram

Schematic
3|#IEE Pin Configuration
1] 14 1. LEDIE# LED Anode
2. LED[B#% LED Cathode
¥ - 3 3, 4. S B-ENYESINFH R RASE MOSFET
E '_I—Ei
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5. Y6EB4FIH Electrical-Optical characteristics
« EAPREEEEGEE=25°C) Absolute Maximum Ratings(T,=25°C)

" - HElE i
28 = Rated Value B
Parameter Symbol Unit
KLM406A KLM440A KLM460A
1EMEEE Forward current Ie 50 mA
REIEE Ve s v
#\ | Reverse voltage
Input | IBEIEMER (1*) | : A
Peak Forward Current wr
IN#E Power dissipation Pin 75 mwW
BE
PR Vi 60 400 600 Vv
Break Down Voltage
SRR
SEREFRIR I 550 120 50 mA
] Continuous Load Current
Output | BKihfaziERR ( 2*
put | BRREERIR (27) | peak 12 0.3 0.15 A
Pulse Load Current
T
L. A Pout 500 mW
Power Dissipation
IE\I7#E Total Power Dissipation P; 550 mW
BREER/E ( 3*) Isolation Voltage Vieo 3750 V rms
T/ERE Operating temperature Torr _40 to +85 °C
f&fZIRE Storage temperature Tsto 40 to +125 oC
[l1=] N=| 4*
LFEIME ( ) TSOL 260 oC
Soldering temperature
BHE (Notes):

1* f =100Hz, 5=tE = 0.1% f =100Hz, Duty Cycle = 0.1%

2* AE®: 100 ms (17%) , V. = Hiit A connection: 100 ms (1 shot), V. = DC

3* RmEIR1DEA, EXHEEE40~60%RHIMET, (R EENIRA, 182MNGHEE—IE, 3Q4MNGHEIE—#E
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.

4* J23ZAF8)910%) 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 | BME | ISE | &XE | B 4
Parameter Symbol | Min. Typ. Max. Unit | Condition
1E Ay
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
KRS IR | 1 A lr = OmA,
Off State leakage Current ek V| = Max
KLM406A - 0.7 2.5
. lr = T0mA,
SiEHE
. KLM440A Raiony - 20 30 Q L = Max.
On Resistance
t=1s
il
Out put KLM460A - 40 70
KLM406A - 85
A
$cﬂ;tltj T KLM440A | C 45 P OV
ut pu ou - -
Pt t Pr ] f = 1MHz
Capacitance
KLM460A - 30 -
Http:// www.kinglight-semi.com #4013 T Rev 1.0
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o {ERFE
Transfer Characteristics
28 fFS | BIME | HgE | &XE | B %14
Parameter Symbol | Min. Typ.* Max. Unit Condition
KLM406A
LED ¥JFFEER
LED turn on KLM440A I on) - 1 5 mA I = Max.
Current
KLM460A
KLM406A
LED XiAEBR
LED turn off KLM440A kot 0.2 0.6 - mA IL = TuA
Current
KLM460A
KLM406A
$TFFEIE] (IMad0A | T, o .
Turn On Time
KLM460A [ = 10 mA,
- 0.5 I, = Max.
KLM406A R, = 200Q),
KIARIE) KLM440A T 0.2 ms
Turn Off Time
KLM460A
el
s _B , Ro |5x10™ - - Q | Vio=500VDC
Isolation Resistance
RS V=0V
" .a . Co - 1.5 - pF
Isolation Capacitance f = 1MHz
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7. $51¥#4 Characteristic Curves

E1. SaEEER vs INBRRERIXER E2. i@ vs IMERENXR
Figure 1. Load Current vs Ambient Temperature  Figure 2. On Resistance vs Ambient Temperature
T T T T T T 7“ ' -10:'1A ¥ L] L] L] L 1] T
120 L
60
100
2 =
e o
ES® St w
@O Es
wR " %?% m”
T ;
€9 o ) b Qé
o 20
20 10
00 2‘0 4:0 5‘0 llﬂ 11;0 1;0 0 L it 1 L L 1 L |
ﬂﬁfﬁﬁ:—f C0) -40  -20 0 20 40 60 80 100 120
=14
Ambient Temperature, T, (°C) INERET, (°0)
Ambient Temperature, T, (°C)
3. MERzAETE) vs IAERREAIX R E4. MBS {E)(FFS) vs LEDIERERAIRER
Figure 3. Switching Time vs Ambient Temperature Figure 4. Switching Time vs LED Forward Current
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5. MRATE(EF) vs LEDIEMEERAYRER El6. LEDT{FEER vs IMRIRERIKFR
Figure 5 Switching Time vs LED Forward Current Figure 6. LED operate on Current vs Ambient Temperature
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E7. LEDXARR vs IMRIRERIXFR El8. LEDTPEREE vs IMRIRERIKFR
Figure 7 LED turn off Current vs Figure 8. LED Dropout Voltage vs
Ambient Temperature Ambient Temperature
s . 16
1=1pA
A | KLM460A | Eu 15
T 14
2 = o F
}g@.l::lu 15+ o %:
ISk W2,
K = s
2§ 23
= 0r iy = g 12t
I a
]
05 ! — &1
Normalized to T,= 25°C
e "o
. 3 WERET, (10)
Ambierﬁﬁgt(ui,n 0) Ambient Temperature, T, (°C)
E9. taZkEEIR vs ThEERERIR R E]10. BraiRERTR vs ThEkFRERIXR
Figure 9 Load Current vs Load Voltage Figure 10 Off State Leakage Current vs Load Voltage
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E11. iHEBES vs fEINEBE
Figure 11. Output Capacitance vs Applied Voltage
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¥TFF/% AR08 Turn on/Turn off Time

Input Pulse
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8. iJTE(SE Order Information

o $EH4HRE Part Number

KLM4XXA-X-V

;¥ (Notes):
AXXA  =THRE(XX=06. 405560)

Part No. (XX=06, 40 or 60)

X = MEFISHIZITA, TB)
Tape and reel option (TA, TB)
% = FRVDERR(ZFIEEEEF A"V
VDE (Only add "V" to laser characters specified by the customer)
prinlil fEiR BEYE
Option Description Packing quantity
A TAZHEFNBHIEIN &F#%3000pcs
TA Tape & reel option 3000 units per reel
8 TBETHAIEIZLT &%3000pcs
TB Tape & reel option 3000 units per reel
Na%: 5838 &F&9000pcs
/ Inner box packaging: 3reels/box 9000pcs per box
g% 10MHE &#890000pcs
/ Pack per Carton: 10inner boxes 90000pcs per Carton
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9. HHERT (8- =K) Package Drawing(Unit:mm)

—4.440.2—
(]

~—4,.3+0.2—

H
H

____
 Se— |

=
e

]

o REIMEEES |ZAELR HEZIRE2 /S Recommended pad layout for surface mount leadform

0

1.73

8.05

FtiE( Notes):
a. EBRRIUitE% Suggested pad dimension is just for reference only
b. BFRIEMAEBRERIERRT Please modify the pad dimension based on individual need

Http:// www.kinglight-semi.com 10 7 3£ 13
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10.1&&F#5ic Device marking

1 O KL 1| O KL
M4XXA M460A
| Wi o 420

(&4&# Template reference)

fifiE(Notes):
KL = KAyt ARAE Denotes KingLight
M4XXA = XM EER4S Denotes Device Part Number
XXFREHRE(06. 40860) Part No. (06, 40 or 60)
Y = FRMUFH{LrBDenotes 1 digit Year code
WWwW = FR2(UE5IIBDenotes 2 digit Week code
v = RRVDERR(BZFISERESIF/AZ"V")

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

Http:// www.kinglight-semi.com #1170 3613
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11. ¥EHEHEENEE Tape & Reel Packing Specifications

* IEETA Option TA « %&ETB Option TB
FEEEE R ABRS
.L.mt ﬁnuz:lrjinn
"““HH'H § é::«:aulau"
{
T Exm e = = T
T = == = = J
E— E—
HimiHe5 75 Direction of feed from reel Himie575E Direction of feed from reel
#55 R~ Material belt size
S - s
i PO = / |
i it Fil Fa Y il i Y Fal )
“Fr Nl Ly >dJ h p Ly WS a.-) I!‘
4 £
t
o L ol 1Y Y ™ Fal 1
h. LA k. )
5 |
v r
'@J
, Ra‘%ﬁ? A B DO D1 E F
Dimension No.
R~ (mm)
Dimension(mm) | 4.4+0.1 74+0.1 | 1.5+0.1/-0 | 1.50%0.1 1.75+0.1 7.5+0.05
S1
, waﬁ? PO P1 P2 { W K
Dimension No.
R~ (mm)
Dimension(mm) | 4.0+0.15 | 8.0+0.1 2.0+0.1 0.25+0.03 | 16.0+£0.2 2.4+0.1
S1

=
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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, )
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