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1. #mi$5= Product features
« I{ET5EZFE)E Peak breakdown voltage
KLM302X: 400V
s MANSHHEEREREViso=3750 V rms)
High isolation voltage between inputs and output (Viso=3750 V rms)
« ERWGEREN % Compact dual-in-line package
« FFAEREBREACH;E# Compliance with EU REACH
+ IoPbEFAROHSHRAE Pb free and RoHS compliant

2. ~=mimiR Product Descripion

« KLM302X ZRFIB—MACBRIIMNE IR EF— P BRRES FRIREEA BN R R EH MY
BIEES neshir=ias
The KLM302X of device consists of a GaAs infrared emitting diode optically coupled to a monolithic
silicon random phase photo Triac

- BEWIRITRATIERB AR EaEEF X, LUEH 115 2 240 V AC T{EBE NRISBEFRR A
It is designed for interfacing between electronic controls and power triacs to control resistive and
inductiveloads for 115 to 240 V AC operations

3. #~mRiA Product Applications
- EBHE)/ iR I3 Solenoid/valve controls
« JT$E 728 Lamp ballasts
 BSASREBIRFF X Static AC power switch
« MALEERRS 115 = 240V AC SMNEIRSERIZEO
Interfacing microprocessors to 115 to 240V AC peripherals
» BXRXTVE5¢28 Incandescent lamp dimmers
« JRFE12%88 Temperature controls
« EBH1#=4] Motor controls

4. I)gEE Functional Diagram

3|#ECE Pin Configuration
E E' 1. fHt%kAnode
b > 2. JBtKkCathode
| 3. &g Terminal
E EI 4. ZigTerminal
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5. Y6EB4FMH Electrical-Optical characteristics
« EAPRESEEGRE=25°C) Absolute Maximum Ratings(Ta=25°C)

S8 55 BE(E By
Parameter Symbol Rated Value Unit

na Egzt
BI=EH I 60 mA

Forward current

BN | meeE } ] y
Input | Reverse voltage §

Ih#EPower dissipation Po 100 mwW
NG HimEE
AN el A ' Vorn 400 v
Off-state Output Terminal Voltage
IHEESRIBER
i . Irsm 1 A
Peak Repetitive Surge Current (pw=1ms,120pps)
Output
%ﬁﬁ%{{ﬁ%}ﬁi On-State RMS Current IT(RMS) 70 mA
HHINFE Output Power dissipation Pc 300 mwW
,E\:\l I %
=FSANES P 200 W
Total Consume Power
E?EE‘ :t 1*
(=1 .}_ (1%) Vi 3750 \Vrms
Isolation Voltage
TIRRE
fF - Topr -40 to +110 °C
Operating temperature
i N=|
R Tste -55to +150 °C
Storage temperature
=] N=| 2*
l;?%um{g (2%) TsoL 260 °C
Soldering temperature
BfiE (Notes):

1% ZREIFER1SHA, BXEEE40~60%RHIMET, BRSNS, 1&250NGHE, 3845
AC for 1 minute, R.H.= 40 ~ 60% R.H. In this test, pins 1&2 are shorted together, and pins
3&4 are shorted together.

2* I2¥ERTE) 9107 Soldering time is 10 seconds
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6. BSIFE(Ta=25C IFEBHEME)

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

2 5 | &IME | ABE | &XE | Bl 4
Parameter Symbol | Min. Typ. Max. Unit Condition
1E S
PR ' - 1.2 1.5 \ [r=10mA
YN Forward voltage
In put i
P RAEER le ) i 10 UA Vo=V
Reverse current
Vprm = Rated
MU B | ] N VO R Vi
Peak Blocking Current PRM PRM
I =0mA 2*
A TM=100 mA
IHESBEE
Vim - - 2.5 \Y peak,
S Peak On-state Voltage
||:: Rated ||:'|'
Out put
E‘ﬁ%ﬁ%&”ﬁﬁtﬂ'% VPEAK =Rated
Critical Rate of Rise off- dv/dt - 10 - V/us | Vprm, lF=0mA
state Voltage 3*
« fifiE(Notes):

1*. Ta=25°CRIAIHIARIE Typical values at Ta = 25°C
2*. KB EMRTEdv/dtEREESBEIN Test voltage must be applied within dv/dt rating
3% XEESHdv/dt, EEERdv/dtRE REIKRR SRS
This is static dv/dt,Commutating dv/dt is a function of the load-driving thyristor(s) only
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o (B (Ta=25°C, (RIEBEHIE)

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

28 /s BME | FEE | &XE | B | &
Parameter Symbol Min. Typ. Max. Unit Condition
KLM3020 e - - 30
KLM3021 et - - 15
FimFHEE=3V
LEDf AR ERIR - -
%W,iEEU"' KLM3022 ler 10 mA | Main terminal
LED Trigger Current
Voltage=3V 4*
KLM3023 e - - 5
KLM3024 et - - 3
= =t == B
{%¥TJEEI}II; IH _ 3 5 mA

Holding Current

BfiE(Notes):
4. A IREERIEE N TRSETRAIFTRIFEMRE. B, ZIGRIEIFERAIFT(KLM3020 30mA,
KLM3021 15mA, KLM3022 10mA, KLM3023 5mA, KLM3024 3mA)FI4a3E&KIF(60mA)Z (8]
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 (30 mA for KLM3020, 15 mA for KLM3021,
10 mA for KLM3022, 5 mA for KLM3023, 3 mA for KLM3024) and absolute maximum IF (60 mA).

Http://www.kinglight-OC.com F5T 3T Rev 2.0
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7. $51EM4Z Characteristic Curves

E. IEMERSIERBENXR E2. SERt
Figure 1. Forward Current vs Forward Voltage Figure 2. On-State Characteristics
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E13. {(RIFEEIR vs IMRRERIXR El4. iR ATRSLEDEEIR vs LEDRKHEEERIXER
Figure 3. Normalized Holding Current vs Figure 4. LED Current Required to Trigger vs
Ambient Temperature LED Pulse Width
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El5. BRI vs RERENXE 6. LEDf AR FER vs MERERIXER
Figure 5. Leakage Current vs Figure 6. Normalized LED Trigger Current vs

Ambient Temperature
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E7 XS E HiREEE vs IMRIRERIXER
Figure 7. Off-State Output Terminal Voltage vs
Ambient Temperature
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8 FSdv/dtiX FEmANIRE A2 Static dv/dt Test Circuit & Waveform
D.UT

RTEST

T 10 kQ
A
} 'y A '\pd, ]
K EA Vi Crest —— 50Q High Voltage

Pulse Source

T2 7;/_ .

Applied V1
Waveform

ME75% Measurement Method

BEKIEE ARV eeadE, FiBid HARCEEENATD.U.TEME, ARFLEDER EAX10055ERk
USRI Vr, BId BEE Rrest, dv/dt(RIZR)IENN, BZID.U.THMERZIMA (K ERIR). dv/dtiEE T EZID.U.T.
FIEARR, WAHICR e, HHEAV/dt=0.632*Vpear/vac

The high voltage pulse is set to the required Vpeac value and applied to the D.U.T. output side through

the RC circuit above. LED current is not applied. The waveform V; is monitored using a x100 scope probe.
By varying Rrest, 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

Bign, KLM302XZRFAIVeeak=400V, dv/dHERSITELTIT
For example, Vpeak = 400V for KLM302X series. The dv/dt value is calculated as follows:

dv/dt= 0.632*400/rc

Http://www.kinglight-OC.com HT U3 Rev 2.0
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8. 1JER(ER Order Information

o« #E4HE Part Number

KLM302X-Z-FV-AW
ffiiE(Notes):

X = ZMHHEO,. 1. 2. 38 4) Part No. (0, 1,2,3 or4)
Z = FEIEHEITA, TBE X)
Tape and reel option (TA, TB or None)
F = RIZESEETF- 354, To:47#7)
Lead frame option (F : Iron, None : copper)
V = RRVDERR(ZFEEESFAAIV")
VDE (Only add "V" to laser characters specified by the customer)
AW =FRHE#ZESHK Consumer-grade

prialy TR BERYE
Option Description Packing quantity
A TAZ TG HIEIT &#%3500pcs
TA Tape & reel option 3500 units per reel
8 TBETH GG £4%3500pcs
TB Tape & reel option 3500 units per reel
TAV TAEHFIGEmEIT + VDE B%3500pcs
TA Tape & reel option + VDE optional 3500 units per reel
TBLV TBEFF05im%EIn + VDE B%3500pcs
TB Tape & reel option + VDE optional 3500 units per reel
NEE:. BaE3& &F&10500pcs
/ Inner box packaging: 3reels/box 10500pcs per box
% 100 HE £#6105000pcs
/ Pack per Carton: 10inner boxes 105000pcs per Carton
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prialy fEik BRHE(BR)
Option Description Packing quantity
A TARTEFIEHIZLT &#%3000pcs
TA Tape & reel option 3000 units per reel
o TBEHF IS T 5#3000pcs
TB Tape & reel option 3000 units per reel
TAV TASEFIGHIEIN + VDE &#%3000pcs
TA Tape & reel option + VDE optional 3000 units per reel
1BV TBEHFN5a%kIn + VDE £4%3000pcs
TB Tape & reel option + VDE optional 3000 units per reel
NE%: 5838 HF&9000pcs
/ Inner box packaging: 3reels/box 9000pcs per box
gHEE: 100MHE &#590000pcs
/ Pack per Carton: 10inner boxes 90000pcs per Carton

Http://www.kinglight-OC.com FOT 3T Rev 2.0
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4R T (Ba(:E=K) Package Drawing(Unit:mm)
_4.40+0.20 _
I l
(@ )
4.10+0.20
2.20 , . . 0.4040.10
‘ TYP. ‘
( \ f
LJ\ ] 0.1 MOX[E \ 2.0MAX
0.20§ L - L
7.00 £0.30 ‘ 2,54
0.5 | TYP,
MIN

o REMEHEEPINENEETS Surface patch type PIN foot pad layout

£ Notes

pa—
= ; 1
2.94
— : -
es
7.85

a. BVERR 5% Suggested pad dimension is just for reference only
b BRIENAZSEIEHRESR R T Please modify the pad dimension based on individual need

Http://www.kinglight-OC.com
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10. i&&#Fic Device marking

T O KL 11 1 O KL 1]
M302X M3023
T YWWV | 402 |
(&4£% Template reference)
K#;¥(Notes):
KL = RREEEABRAT Denotes KingLight
M302X = R FER4S Denotes Device Part Number
XEBTREHRS0, 1. 2. 38 4) Part No. (0, 1,2,3 0or4)
Y = R 1FHEBDenotes 1 digit Year code
WwW = FR2UF5IEDenotes 2 digit Week code
\% = RVDERR(BEFIEEES T/ 410"V
VDE (Only add "V" to laser characters specified by the customer)
Rev 2.0
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11. HHEHE RIS Tape & Reel Packing Specifications

 IBETA Option TA * %4ETB Option TB

Option TA Option TB

Pl e bed bed L

—
E4#45 75 Direction of feed from reel Eim45751E Direction of feed from reel

¥R Material belt size

S 2 K
; ~ PO~ / ]
“ﬁ7 ral Pl I f)( Pl Fa Y Fall Y ™
Ry h = L L h 1 .
-f!') L]
\5’/ r J L-z—A—!-J
L——Pl—-j
HEE
, Rjﬁ? A B DO D1 E F
Dimension No.
~(mm
) Rj? ) 4.4+0.1 74+0.1 | 1.5+0.1/-0| 1.5%+0.1 1.75+0.1 7.5+0.1
Dimension(mm)
e
_ Rj_ﬁ? PO P1 P2 t W K
Dimension No.
R (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
Dimension(mm)

Http://www.kinglight-OC.com A2 313
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12. BiEBEMZ Temperature Profile Of Soldering

- EFIRBERZ Reflow soldering
EINAE NEATRASEEMBES R T, T IRERIEFL, AMEEI=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

g tp=30 Sec
Tp=260°C —>i e—
.........................................._..............................:::: ................................ Tp—SDO(MﬂK 3{]5}
JEF+ 12 Z Ramp-up FREE
w E 3°'C/Sec Max iR
3 JEATC i) < Ramp-down
8 |LIsmax200C : L
& * 1,-60 ~1005ec 6"C/Sec Max
G
R Tsmin=150"
-l
= D
3°C /Sec Max
2570 — =i
< >: < =i Time(Sec)
Ts=60~1205ec d 60 ~1005ec
B s B/IME RXE Bafy
ltem Symbol Min. Max. Unit
}ﬁ;‘;&:a
TARE T, 150 200 °C
Preheat Temperature
TEAT|E
SRR ts 60 120 s
Preheat Time
QE‘§~ 3z
ﬂ'umLK B } 3 °C/s
Ramp-Up Rate (T to Tp)
3 =N=|
. . H&i*agﬁlﬂﬂg TL 217 oC
Liquidus Temperature
BT RELRE (T AT A
| ATREREET t, 60 100 s
Time above Liquidus Temperature T,
m& EtE
HERE To - 260 °C
Peak Temperature
T, & (Tp-5)%0 TpZ[BAYATIE) Time During . " .
Which T Is Between (Tp-5) and Tp P
SE R
B%lmﬂ_g _ ) 6 °C/s
Ramp-down Rate(Tp to T, )
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