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1. =54 =E Product features

« BTSSR ES Normally open signal pole single throw relay
« {ETEEBIA Low operating current
« 60 Z 600V HiHffE 60 to 600V output withstand voltage
« {KEBEE Low on resistance
« BITIERESBE(-40°C =& 85°C) Wide operating temperature range of -40°C to 85°C
* T ((R<900ppm, &<900ppm, ;R +5<1500ppm)
Halogens free (Br < 900ppm, Cl < 900ppm, Br+Cl < 1500ppm)
- A S EEREEEViIso=5000 V rms)
High isolation voltage between input and output (Viso=5000 V rms)
« FERREAREACH;ZH Compliance with EU REACH
» TLPbEFEROHSHRE Pb free and RoHS compliant
« &5 Safety approval
CQGAEBHE(4RE:CQC25001469216) CQC approved (No.CQC25001469216)
VDEIAE St (4w=:40061363) VDE approved (No.40061363)

2. Pl Product Description

« KL606A, KL625A, KL640A F1 KL660A REISUEEE, BIIERMM (MAin) =B AlGaAs
£I5PLED, iZ LED 5—1"SEHHENRBEIEFRE. X MENESE— 6B R ETEF IR Hinhd
ER-|UWFSITINRAERR. EFLERERR/ERINERHER. fEERERST
1 form A EBRZ4FEEES.
The KL606A, KL625A, KL640A and KL660A 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.
They can enable AC/DC and DC only output connections.The single channel configuration is
equivalent to 1 form A EMR.

« EfI15RA 6 51k DIP £33, FHEMEES|LIAEEF SMD &,
They are packaged in 6 pin DIP and available in surface mount SMD option.

3. #mRif Product Applications
 ZXHAiZEE Exchange equipment
« MEIRE Measurement equipment
« I Bat/BABhitigE FA/OA equipment
« Tol#54), &£ Industrial controls, Security

4. IgEE Functional Diagram

Schematic
il - 3|BJBCE Pin Configuration
it 1. LEDA#E LED Anode
E} = " 5l 2. LEDFB#% LED Cathode
L_—i_ 4,6. EB-BMFESIIFRREAE TR MOSFET Drain
g = 5. SIE-EHNESIFRESAETER MOSFET Source

Http://www.klmicro.com F2H TR Rev1.0
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5. Y6EB4FIH Electrical-Optical characteristics
- EAIREFEEGRERE =25°C) Absolute Maximum Ratings(Ta=25°C)

N MR, el N
SH s Bafy
Type of Rated Value .
Parameter Symbol . Unit
connection | KL606A | KL625A | KL640A | KL660A
1E 323
rET.IEElI}II.: IF _ 50 mA
Forward current
BBE
REBE Vi ] . v
R Reverse voltage
BN - -
Input IEEIEMEERR (1)
Peak Forward lep - 1 A
Current
I
jj%% L. X PIN - 75 mW
Power dissipation
ZFEE
EEFRE Vi - 60 250 400 600 v
Break Down Voltage
FELEERIR A 550 150 120 50 mA
. Continuous Load I B 650 220 130 60 mA
]
Current C 800 300 150 80 mA
P e (27)
Ki (FE
TR lLpeak - 1.2 0.5 03 015 | A
Pulse Load Current
Ih#E
jj* .. . IDout - 500 mwW
Power Dissipation
SI#E Total Power Dissipation Pr - 550 mW
=] £ (3*) Isolation V
PREEEE (3*) Vi, i 5000
Voltage rms
T{ERE Operatin
RIS Operating Topr - -40 to +85 °C
temperature
5772 Storage temperature Tste - 40 to +125 °C
= N=| 4*
IR (4°) _ ] 260 .
Soldering temperature
B$iE (Notes):

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

2* AEE: 100ms (1X) , V.= EHi&i A connection: 100 ms (1 shot), V. = DC

3* TREEIR1 DA, 1ERHEEE40~60%RHIME T, FREEENNET, 1. 28 3MIEEE—IE, 4. S&O6H
miEE—iE AC for 1 minute, R.H.= 40 ~ 60% R.H. In this test, pins 1,2&3 are shorted together, and pins
4,586 are shorted together.

4* 125ERF18)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 | BIME | IBE | &XE | B FiH
Parameter Symbol | Min. Typ. Max. Unit | Condition
IEMEE
PR ' - 1.18 1.5 \ [r=10mA
BN Forward voltage
Input i
p RMEBR I ) i 1 WA V=5V
Reverse current
KPR IR | ] UA lr = OmA,
Off State leakage Current feak V. = Max
KL606A - 0.75 2.5
Ir = 5mA,
=51z | KL625A - 6.5 15 F
. Rd(ON)A Q ||_ = Max.
On Resistance* KL640A - 20 30 =1
=1s
KL660A - 42 70
KL606A - 04 1
- l[r = 5mA,
SEEE KL625A 34 5 F
. Rd(ON)B Q ||_ = Max.
o On Resistance* KL640A - 15.2 20
i t=1s
Output KL660A - 28 50
KL606A - 0.2 0.5
lr = 5SmA,
I=5r]= =] KL625A - 1.7 3
. RaonC Q I, = Max.
On Resistance* KL640A - 7.6 15 =1
=1s
KL660A - 14 30
KL606A - 85 -
SHER
AmRa KL625A - 60 - Vi= OV,
Output Cout pF
) KL640A - 45 - f=1MHz
Capacitance
KL660A - 30 -
Http://www.klmicro.com FATIHATRH Rev1.0
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. (BT
Transfer Characteristics
5% FE | &IME | ABE | &XE | Bl %14
Parameter Symbol | Min. Typ.* Max. Unit Condition
KL606A - 1.38 3
2z
LED FTFFH2E KL625A - 1.8 3
LED turn on leon) mA I = Max.
Current KL640A - 1.36 3
KL660A - 1.32 3
KL606A 0.4 1.22 -
N 32
LED XiJRi KL625A 04 | 112 -
LED turn off lroff) mA I, = Max.
Current KL640A 04 1.38 -
KL660A 0.4 1.2 -
KL606A - 1.3 3
FTFFRT A KL625A - 1 3
. Ton ms
Turn On Time KL640A - 0.35 3
KL660A - 1 3 lp =10 mA,
I = Max.
KL606A - 0.1 0.5 R, = 200Q,
3 Rt E] KL625A . - 0.1 0.5
o ms
Turn Off Time KL640A ' - 0.1 0.5
KL660A - 0.1 0.5
R EE
-BM% B_ Ro |5x100| - - Q | V,o=500VDC
Isolation Resistance
BEBEA V=0V,
. e e. Cio - 1.5 - pF
Isolation Capacitance f=1MHz
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¥JFF/%FRt1E Turn on/Turn off Time

Input Pulse

e

Qutput Pulse

1
.
1
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7~ EBPENLAAT iEE A
Note:* On resistance test Connection A

Note:
* On resistance test
Connection A
AC or DC
B—6

ny

|1

LOAD g

i

i&E#ZB Connection B

il
%)
L

Connection B
DC
1 I—’_ 1 I_,—Q
} % e } 1
E Sl E 5l
LOAD$
L B = - B g0
bc
i&E#2C Connection C
Connection C
DCc
LC}.&D$
B = 58—
L B Tl
Http://www.klmicro.com FTHIKATRH Rev1.0
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7. $51¥#4 Characteristic Curves

El1-1. fREER vs RERENXR El1-2. RIEBTR vs INEREIIXER
Figure 1-1. Load Current vs Ambient Temperature  Figure 1-2. Load Current vs Ambient Temperature
o T i T T T T - T T T T T T
180 |
500 - KL606A 4
wo | KLE25A
Le 1wl | —
EEY[ e Tz~ I
g5 iZ 5
% W 100 | @ Y o |
e
@ ﬁ "g
= 3 80 | 'E 3
0 KL660A 200 - 1
40
100 4
20 |
0 20 o 20 w0 w % o . . . . s .
}ld%:a 4 ("C} 40 20 L] 20 40 60 80
. T s MERET, (°0)
Ambient Temperature, T, (°C) Ambient TemperatursT, (°C)
E2-1. S/@EEHE vs INERERIXR E2-2. SHEEEIE vs IMERERIXER
Figure 2-1. On Resistance vs Ambient Temperature Figure 2-2. On Resistance vs Ambient Temperature
70 20 T T T T T T
I.=5mA
wl l=SmA 4 I =Max,
1= Max. . |
T sof 4 ,,%. KL606A
g2 S
% £ Wl KL660A | % 8
A @ w10 4
ME] ¥ Lo
54 . ! e
= (e}
5 )/
20 - s 05 |- -
L KL625A 1
o L e - Yo w0 w6 w  w
-40 =20 0 2|2 40 60 80 2
INEIRET, (O) ERET, (°O)
Ambient Temperature, T, (°C) Ambient Temperature,T, (°C)
3. MBRzATE) vs FAESRREAIR R El4. /SRS vs LEDIEMEERHIRR
Figure 3. Switching Time vs Ambient Temperature Figure 4. Turn-on Time vs LED Forward Current
30 T T T T T T T T T T T
1,= 5mA =0 l
o 28t |L=m il lt= Max. i
£ =2000 7 R = 2000
:‘3 20} % 12 |
& KLG0GA e a
m = T = o 10f .
g .. | -[ Kipain EE KL606A
=F KLEG0A Eo®f -[ KL625A 1
L= | £ osl KL6G0A ‘
= i
ﬁ Tm KL640A UB_‘ sl i
S 05| J
W [¥18 ]
Tﬂ" KLG40A
0.0 1 1 L 1 ﬂﬂ 1 1 L
40 20 0 20 40 60 80 0 10 20 30 40 50
| RBRET, (O) LEDIF[SJEB(mA)
Ambient Temperature, T, (°C) LED Forward Current
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&5. % 7RT8 vs LEDIEMERIIFEER

Figure 5 Turn-off Time vs LED Forward Current

KL606A, KL625A, KL640A. KL660A Datasheet

El6. LEDT{EEER vs IMRREERIXR

Figure 6. LED operate on Current vs

Ambient Temperature

10 T T T T T 4 T T T T T T
| = Max. =
R = 2000 1 = Max.
— 08| _ =
(] [=
£ @ 3t 4
= 5
o
20
=" ol KL625A | 5 O
+= £ o o
o = g0
2 KLG06A He 2| -
L 25 KL660A
‘2 - £ i = 1
g o KL640A
s Ia)
2 = KL6o6A |
"-‘ KLG660A 7 KL625A
KLGA0A
n'n L L L L L n 1 L L 'l 'l 1
R o %0 © = 40 20 0 20 40 60 80
LEDIEIFEI(mA) TRBRET, (0)

LED Forward Current
E]7. LEDXIFABR vs MERERIXER
Figure 7 LED turn off Current vs

Ambient Temperature,T, (°C)

8. LED BB E vs IMERERIXR
Figure 8. LED Dropout Voltage vs

LEDKAIFBIR
LED turn off Current

Ambient Temperature

KL640A

LEDFREEEIE

Ambient Temperature

o
o

-
9

LED Dropout Voltage V¢ (V)
L =
1R

KLEG60A i
1,=20mA
' KL606A ]
KL625A 14 1,=10mA
1 =5mA
n 1 'l 1 1 n 1 L 1 L L 1 i
40 20 o 20 40 50 80 4 0 2 40 50 80 100

INRIRET, (°O)
Ambient Temperature, T, (°C)

E]9-1. taZREETR vs TaEkEBERNXR
Figure 9-1 Load Current vs Load Voltage

Load Voltage, V, (V)

INEEET, (0
Ambient Temperature, T, (°C)

E9-2. tuEFEiA vs T ERIRR
Figure 9-2. Load Current vs Load Voltage

T T T T T T T T T T
120 L 4 T L] T T T
1 =5mA 500 |- 4
f 1,=5mA
= s . 400 .
= 80 RCEAA KLG0GA
% o 300 B
§ ‘_é‘ 40 - 1 é.; 200 -
B2S KL660A B 100 | KLG2SA -
& = 1 1 L 1 1 1 1 1 1 1 # 5
v it = 1 1 1 1 !
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Ag0 - ”
[=] o
| 40 E =
X 200 | 4
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REBE ThEERE
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E]10. ¥TSIRERIR vs i ENXR E11. HIHEBS vs fEINRE
Figure 10 Off State Leakage Current vs Figure 11. Output Capacitance vs Applied Voltage
Load Voltage
T T T T 100 T T T
g 1,=0mA Frequence:1MHz
£ KL625A o 8
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22 2 o
]
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o
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8. iJTE(SE Order Information

o #ElEE Part Number

KL6XXAY-Z-V
fifiE(Notes):

XX =F{H4mS(06. 25. 408;60) Part No. (06, 25, 40 or 60)
Y = S|HRZRIEI(ST. MET)
Lead form option (S1, M or none)
Z = #TETIEHIEI(TA, TBETT)
Tape and reel option (TA, TB or none)
V = RRVDERR(BEFIEEEI TRV
VDE (Only add "V" to laser characters specified by the customer)

prialy fEk BRNE
Option Description Packing quantity

v ¥ DIP-6 FE65pcs
None Standard DIP-6 65 units per tube

255 VS HH(0.422J (B)2R)

BE65pcs

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

M Wide lead bend (0.4 inch spacing) 65 units per tube
S1-TA REMGES | (R E) + TARH RIS &2+41000pcs
Surface mount lead form (low profile) + TA tape & reel option 1000 units per reel
S1-TB RENGEES | ZeftZ= ((REIE) + TBETE RIS IR IR £+%1000pcs

1000 units per reel

Http://www.klmicro.com A7 T

Rev1.0
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9. HHERT (8- =K) Package Drawing(Unit:mm)
* ¥uEDIPELS Standard DIP Type

6.50 £0.30

l l
‘ulle} e

q b 7121030
Wy

|

4.350%0.Z

' 2,54

TYP.

« 1EEMELE Option M Type

6.50 +0.30 :
O ml
[ T 7124030
mp

dHEF_

7.62
TYP.

a i 4.50£0.30
0.25 ' '
l .

[ 1016 | | 254
TYP. TYP.

Http://www.klmicro.com F 127 17
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« ¥ S1845 Option S1 Type

6.20£0.30

| |
e LIO[O 1)

(111 [ ] 7122030
a 1

7.62
TYP.

/ \ \3 50 £0.30 |

I P i
0.6MIN
2.54 | |

10.30_MAX ‘ Py

o REIMGEES |EAELR HEFIRE /S Recommended pad layout for surface mount lead frame

1.52
1 |
254
— 07
i
1.78
4
7.75
10.79

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

Http://www.klmicro.com #3317 T Rev1.0
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10.1&&F#5ic Device marking

HEHER W AHHE

KL KL
6XXA 660A
— YWWV o 421

JEB @ dI85

ffiE(Notes):
KL = FREEMEFBERAE Denotes Kinglight Microelectronics
6XXA = REERM4S Denotes Device Part Number
XXRREMRS (06, 25. 408(60) Part No. (06, 25, 40 or 60)
Y = RR1MUFHrBDenotes 1 digit Year code
Ww = FR2(BE5IFBDenotes 2 digit Week code
% = FRVDERR(ZFIEERIEFAA V")
VDE (Only add "V" to laser characters specified by the customer)
Http://www.klmicro.com %514 70317 T Rev1.0
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11. ¥EHEHEENEE Tape & Reel Packing Specifications

* EEETA

Option TA

7603000300300 7

THEE

M-

il

 —
L4575 1A Direction of feed from reel

#lt5 R~ Material belt size

« %#ETB Option TB

5554496450845 %

1

I

if

B

E—
HimiHL575E Direction of feed from reel

t
Po
g P2 Do, T
ST 0eIRTOTIT 0T |
: L
iy L i o =
T 7 Wl 9 - T"I
_// . :
D A 5
A
RIRS A B DO D1 E F
Dimension No.
R~ (mm)
Dimension(mm) | 10.8+0.1 | 7.5+0.1 | 1.5+0.1 1.50+0.1 1.75+0.1 7.5+0.1
S1
, Ra‘éﬁ? PO P1 P2 t W K
Dimension No.
R~ (mm)
Dimension(mm) | 4.0+0.15 | 12.0+0.1 | 2.0+0.1 | 0.35+0.03 | 16.0+0.2 4.5+0.1
S1
Http://www.klmicro.com %15 7 317 1T Rev1.0
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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.

4L . tp=30 Sec
Tp,=260C —>i E—
.........................................._..............................:::: ................................ Tp-SDC(Max 3[}5}
J& 7112 & Ramp-up FREE
o i 3'C/Sec Max METRE
E TL_H?OC ........................................................................... < Ramp-down
S |LIsmax200C —
8 t,-60 ~1005ec 6°C/Sec Max
g
= Tsmin=15
- S vty
= ;
3°C /Sec Max
25°C 3 —
< > i< Zi Time(Sec)
Ts=60~1205ec ! 60 ~100Sec
IiH s =U\ =] =RAE BAfy
ltem Symbol Min. Max. Unit
}ﬁmtﬁ i=a
AR T, 150 200 °C
Preheat Temperature
TAATIE
S ts 60 120 s
Preheat Time
ﬂ-lﬂIlL—l— ) ) 3 °C/S
Ramp-Up Rate (T to Tp)
3 =N=|
R N o N
Liquidus Temperature
BT IRLRE (TR 8
. = /Rl—*ﬁ .lmﬁx;( D) 18] { 60 100 <
Time above Liquidus Temperature T,
m& N=Ri=d
ﬂEumE Tp ) 260 °C
Peak Temperature
T. #(Tp-5)F0 TpZiEIRYESE Time During . . ]
Which T. Is Between (Tp-5) and Tp P
35‘%\ 2z
B%Imﬂ_z ) ) 6 °C/s
Ramp-down Rate(Tp to T, )

Http://www.klmicro.com %516 7 3L 17 1T Rev1.0
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- HIBIEREMZ Wave Soldering
RERMT, BN RIERE

One time soldering is recommended within the condition of temperature

N
300
260+0/-5°C
250 7 =l
‘ = 260°C+0/-5°C
B Temperature
oC /Fh N )
200 1200/ ¢ o -5/ T 108
irst wave Time 10S
+200°C/sec
Second wave FPGEE 25&140°C
150 — -5°
5°C/sec Preheat temperature | 25 to 140°C
+2°C/sec Cr ] 30=807

100 — Preheat time 30to 80 S

50— Preheat zone

25°C S

I I I I I [ I [ -
1 ) 3 4 Time(min)
FAT W HAT T Rev1.0
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