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KLM406A, KLM440A, KLM460A
SOP4 MINI FLAT PACKAGE SSR

SOP4 MINIFIZEES44FES

*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.

* EERAHE RS AR GE, EHRTRESEFHPRENTEMSE SIRFSEERET. MREAERBILEENRG, REMBFETSIER
[REREI R
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.

*AEPERER TR F RN ARARAZ. WEEMEHRAE, HamaNMBTFEE, DRSH—SHE.
The information in this document applies to typical use in electronic component applications. For special applications, please contact Kinglight
Microelectronics for further assistance.

*REREMETRIF, TEEHREHATHNAENERS. FHTFRIANESR, BESEBEAMI Http://www.kimicro.com.
The contents and information in this document may not be copied or reproduced without the permission of Kinglight Microelectronics. For the latest
information, please visit the official website Http://www.klmicro.com.
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1. &%= Product features
« BFHMSSREAK4E2E Normally open signal pole single throw relay
« (K TEEER. {KEEFE Low operating current . Low on resistance
*+ 60V, 400V . 600V A FEERFIFVIVIZAMISOP 13
Small 4pin SOP package in the 60V, 400V, 600V load voltage series
* [REB L KIAIRSIRERIR Low-level off state leakage current
» Tz ((R<900ppm, §<900ppm, ;R+&<1500ppm)
Halogens free (Br < 900ppm, Cl < 900ppm, Br+Cl < 1500ppm)
« FFAEEEREACH;E# Compliance with EU REACH
» TLPbEFEROHSHRE Pb free and RoHS compliant

« &5 Safety approval
CQOAIEEHE(#S:CQC25001469219) CQC approved (No.CQC25001469219)

ULAEEH A GRE:UL-US-2555216-0) UL approved (NO. UL-US-2555216-0)
VDEINEE#E#(47S:40061363) VDE approved (No.40061363)

2. P alEid Product Description

« KLM4XXA 2E4EEE, SIERN AN FEE— AlGaAs £I5MED, % LED 5—1 &%

EEONSREECFRE ., XMEONREE— B IRERFIFEENN €8-S+ SN &

REHK, REEREHEZST 1 Morm ABRY EES,
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.

« IXLEBRHSRAT 4 5IBVNVIMEZ SMD £,
The devices in a 4-pin small outline SMD package.

3. #mRif Product Applications
« THRIREF. WEFMKIRE Exchange equipment, Measurement and testing equipment
« T Baib/DaBaiigs. Tilissl, £% FA/OA equipment. Industrial controls, Security

4. IgEE Functional Diagram

Schematic
S|IEZE Pin Configuration
1 I—-d
a 4 1. LEDBA#% LED Anode
v 3 2. LEDB#R LED Cathode
3, 4. &EB-SHYIHSAEIFINRAE MOSFET
@ e
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5. Y6EB4FIH Electrical-Optical characteristics
« EAPREEEEGEE=25°C) Absolute Maximum Ratings(T,=25°C)

s . el ~
24 ws Rated Value Bz
Parameter Symbol Unit
KLM406A KLM440A KLM460A
IEMEEEE Forward current Ie 50 mA
A E Ve : v
#N | Reverse voltage
Input | IEEIEREERR (1*) | : A
Peak Forward Current P
Ih#E Power dissipation PN 75 mwW
FBE
iR Vi 60 400 600 \Y
Break Down Voltage
SEREERIR
SEREERR I 550 120 50 mA
fan] Continuous Load Current
Output | pkdfaziERm ( 2%
put | BIRERELR (27) lipeak 12 0.3 0.15 A
Pulse Load Current
I
L. . Pout 500 mW
Power Dissipation
IS\ I#E Total Power Dissipation P: 550 mw
FREER[E ( 3* ) Isolation Voltage Vieo 3750 V rms
T{FRE Operating temperature Torr -40 to +85 °C
f%TZRE Storage temperature Tsts -40 to +125 °C
(=] N=| 4*
LF?%IM{E ( ) TSOL 260 oC
Soldering temperature
FtiE (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 and 2 are shorted together, and pins
3 and 4 are shorted together.

4* J23ZAF8)910%) Soldering time is 10 seconds

Http://www.klmicro.com
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6. BSIF%E(Ta=25°C.BRIF5SHBHE)

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

28 S | BIME | IBE | &XE | Bl FiH
Parameter Symbol | Min. Typ. Max. Unit | Condition
1E £
FIFE Ve - 1.18 1.5 \ [r=10mA
BN Forward voltage
Input i
p RMEBR I ) i 1 UA V=5V
Reverse current
KPR BRI | : A lr = OmA,
Off State leakage Current feak V| = Max
KLM406A - 0.7 2.5
. l[r = 10mA,
SSEEENE]
. KLM440A Raion - 20 30 Q IL = Max.
On Resistance
t=1s
T
Output KLM460A - 40 70
KLM406A - 85
SHER
EHEE V= OV
Output KLM440A Cout - 45 - pF
) f=1MHz
Capacitance
KLM460A - 30 -
Http://www.klmicro.com FA4TIAAB T Rev1.0




Kinglight®

ma e R EBF KLM406A, KLM440A. KLMA460A Datasheet
o {ERFE
Transfer Characteristics
5% fFs | ®IME | MRE | &KXE | B %14
Parameter Symbol | Min. Typ.* Max. Unit Condition
KLM406A
LED FJFEER
LED turn on KLM440A [F(on) - 1 5 mA I = Max.
Current
KLM460A
KLM406A
LED XiFIEBIR
LED turn off KLM440A kot 0.2 0.6 - mA I = TuA
Current
KLM460A
KLM406A
FIFFHIIE) KLM440A | T, 0.1 ms
Turn On Time
KLM460A e = 10 mA,
- 0.5 I, = Max.
KLM406A R, = 200Q,
Eil:)|:
KIARI1E) . KLMA440A T 0.2 ms
Turn Off Time
KLM460A
PRESHERRE
AT _ Rio |5x10™| - - Q | Vio=500VDC
Isolation Resistance
EERs V=0ov
" .e . Co - 1.5 - pF
Isolation Capacitance f=1MHz

Http://www.klmicro.com
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7. $51¥#4 Characteristic Curves

B, REFER vs RERENXER E2. SiBEEE vs IMRRERIRR
Figure 1. Load Current vs Ambient Temperature  Figure 2. On Resistance vs Ambient Temperature
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E]3. IMAATIE) vs IMERERIXR El4. MRS E(FFE) vs LEDIEMERAIRER
Figure 3. Switching Time vs Ambient Temperature Figure 4. Switching Time vs LED Forward Current
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&5, g Rz E)(3<]) vs LEDIEMEERAIRER El6. LEDT{ERESR vs INRIRERIXR
Figure 5 Switching Time vs LED Forward Current Figure 6. LED operate on Current vs Ambient Temperature
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'L'-';:Q 1=MAX
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7. LEDXIFEBTR vs IMERENXER [E18. LEDREEB/E vs INBREIXR
Figure 7 LED turn off Current vs Figure 8. LED Dropout Voltage vs
Ambient Temperature Ambient Temperature
25 T - T - - r 16 T T T T T T T
1=1pA ‘
A | KLM460A | Eu 15 i
= 5 % 14t .
B3 sl ] b3 |
ISk W2, ‘
K = s
a5 o 3 \
g E 1.0 | 7 o a 12 ! |
i ] ‘
]
05 ! - &1 3
Normalized to T,= 25°C - . ! ‘ ' ‘ . . ]|
" = - ~ = ~ - “40 20 0 20 40 60 80 100 120
. 3 WERET, (10)
Ambierﬁﬁgt(ui,n 0) Ambient Temperature, T, (°C)
9. taZkEEIR vs ThEERERIRER 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. HHEBES vs fEINEE
Figure 11. Output Capacitance vs Applied Voltage

Frequence = 1MHz

iieA

Output Capacitance, (pF)
8

KLM440A

0 5 10 15 20 25 30 35 40

FenfEE
Applied Voltage, (V)

Http://www.klmicro.com FTHILABHT Rev1.0




Kinglight®
e HBEF KLM406A. KLM440A. KLM460A Datasheet

¥TFF/%FR41E] Turn on/Turn off Time

Input Pulse
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8. iJTE(EE Order Information

o #REE Part Number

KLM4XXA-X-V
fifiE(Notes):

AXXA =THRS(XX=06. 40860)
Part No. (XX=06, 40 or 60)

X = RIS HIEIN(TARLTB )
Tape and reel option (TA or TB)
\ = FRVDERR(ZFIEEEEF A0V

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

il TR BERHE
Option Description Packing quantity
A TARTEFIEHIEIT &#%3500pcs
TA Tape & reel option 3500 units per reel
B TBE TG HIELT &¥%3500pcs
TB Tape & reel option 3500 units per reel
TAV TAF IS EIT +VDE B%3500pcs
TA Tape & reel option + VDE 3500 units per reel
TBLV TBE IS + VDE B%3500pcs
TB Tape & reel option + VDE 3500 units per reel
NEEER3R &&10500pcs
/ Inner box packaging:3 reels/box 10500 pcs per box
BEE101MRE &45105000pcs
/ Pack per Carton:10 inner boxes 105000 pcs per reel Carton
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9. HHERJ (B =K) Package Drawing(Unit:mm)
F—4.410.2—
O )

| \,

W —

o REMGEES |ZAHELR HEZIRE2 /5 Recommended pad layout for surface mount lead frame

1.73
— d [ ]
: 2.54
1.88
= | 1
— S -
0.66]
] 459
8.05

FftiE( Notes):
a. BVERR I S% Suggested pad dimension is just for reference only
b. BRIEMAZEBERIERRT Please modify the pad dimension based on individual needs

Http://www.klmicro.com %10 7T 3£ 13

\EH

il Rev1.0




Kinglight®
e HBEF KLM406A. KLM440A. KLM460A Datasheet

10.1&&F#5ic Device marking

I O KL I O KL |
M4XXA M460A
| Wi oo 420 |y

(&4&# Template reference)

fifiE(Notes):
KL = REEMEFER2.AE Denotes Kinglight Microelectronics
M4XXA = XM EERM4S Denotes Device Part Number
XXFREHRE(06. 40860) Part No. (06, 40 or 60)
Y = FRR1MUFEHIBDenotes 1 digit Year code
Ww = FR2(UFE5IBDenotes 2 digit Week code
% = FRVDERR(ZFIEERIEFAA V")

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

=
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11. ¥EHEHEENEE Tape & Reel Packing Specifications

* EHETA Option TA « I%$ETB Option TB
JrgngAgagas R A
0 [E m 10 ﬁ -and [ LA er]i T
'i““th.u ? é: st el e L
\
e e = = T
T = &= = = L1
——> —

HimiHz5751 Direction of feed from reel HiMiHL55E Direction of feed from reel

¥R Material belt size

= i K
| PO~ / |
“Fr i it Fil Fa Y il i Y Fal ) “‘
Nl Ly >dJ h p Ly WS -
E
N %
o L Fal Y Y ™ Fal 1
h. LA k. )
., - |
ro——
'@J
Sy
_ ijﬁ? 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
N =
, R_ITF'"E PO P1 P2 t 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

- EiREBEmZ Reflow soldering
A NEATRRREMI SR T, ST OREIRIEFL, FAMSET=R
One time soldering reflow is recommended within the condition of temperature and time profile

shown below. Do not solder more than three times.

4K " tp=30 Sec
Tp=260C —>
.........................................._..............................:::: ................................ Tp—SDC[Max SDS}I
e FH1E E Ramp-up -
© - 3°C/Sec Max MElEE
BB e N &Ramp-down
© | Tsmax200C —
2 £,-60 -1005ec 6C/Sec Max
G
= Tsmin=150"
Tl bkl
= ;
3°C /sec Max
25°C 7 = = ST
< e < 21 Time(Sec)
Ts=60~1205ec ' 60 ~100S5ec
=] TS =J\ =] RXE Bafiz
ltem Symbol Min. Max. Unit
}ﬁmza =
AR T, 150 200 °C
Preheat Temperature
NN
e ts 60 120 s
Preheat Time
:E\EE%_S
ﬂ'umL ) ) 3 °C/S
Ramp-Up Rate (T to Tp)
3 =N=|
| miEsAE . o .
Liquidus Temperature
TﬁT by Z =N=| T 'y H\ ‘E
. m?&*ﬁéﬁ.lmﬁx;( DHIEE] o €0 100 ]
Time above Liquidus Temperature T,
m& N=R=d
ﬂEumE TP ) 260 °C
Peak Temperature
T. #(Tp-5)F0 TpZ/EIRYESE Time During . . ]
Which T, Is Between (Tp-5) and Tp P
35‘%\ <
B%Imﬂ_z ~ ) 6 °C/s
Ramp-down Rate(Tp to T, )

Http://www.klmicro.com #5137 3L 13 I Rev1.0




