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KL304X
ZERO-CROSS TRIAC DRIVER
PHOTOCOUPLER

DIP6 TR XM= iEIRE1EES =R

* AP EENEERRRT BARRENERIAR, UHERSE.
The information contained in this document reflects representative usage scenarios and is intended for technical reference only.
* AR PIRE M - RB SFMS A B e, MARITEN. BES~ERZH, BRESE~RIRBHRTEIEE.
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.
* EIERAARHE P S| AR RE, BHRSSERBEFMPAEHFEMESREEERNZIT. WREFEFBIEENRS, REETSIHEREER)
.
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.
*AEPHERER TR FRFNATNARAE. MEEMEHHRAE, BaREEiE, LURGH DI,
The information in this document applies to typical use in electronic component applications. For special applications, please contact Kinglight for
further assistance.
*RERBAWY, THEEHSIBRRATHHNAETNER. WTEHIESR, BHSEEAME Http://www kinglight-OC.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-OC.com.
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1. i3 Product features

« I&{EHEFEBE 400V Peak breakdown voltage 400V

- A SHHEEMREREEViso=5000 V rms)
High isolation voltage between inputs and output (Viso=5000 V rms)

« BEER X Zero voltage crossing

« FFAEREEREACH; £ Compliance with EU REACH

« TPbEFFEROHSHRAE Pb free and RoHS compliant

« L EHt Safety approval
CQGAEEHEE(ERES:CQC23001407999) CQC approved (No. CQC23001407999)
ULAIEEHEERS:UL-CA-2340753-0) UL approved (No. UL-CA-2340753-0)

2. MmfmiR Product Descripion

* KL30AX ARSI H—MEREREL IR R EF— M RRIE S H TR Ot R R EE AR A EiE S 28
The KL304X of devices each consist of a GaAs infrared emitting diode optically coupled to a
monolithic silicon zero voltage crossing photo triac.

- ERIRITATSZERSE110-380RLMBANKITHEN, WESHERE, Tild=Hl, B, 1REETHZERRR
It is designed for use with a discrete power triac in the interface of logic systems to equipment
powered from 110 to 380 VAC lines, such as solid-state relays, industrial controls, motors, solenoids
and consumer appliances.

3. #mRif Product Applications

o JT5e4zH, EBREEIESI Light controls, Solenoid/valve controls

« BSERFFOC. EBRAIERMES Static power switch, E.M. contactors

o« TTREEHIRENEE. ATREERINEENEE AC motor drivers, AC Motor starters
« {24 Temperature controls

4. IHgEE Functional Diagram
| | 3|#IEZE Pin Configuration

]— pe— 1. fA% Anode

' 2. BBt% Cathode

| |

j_ T Ej F] 3. Ti&E% No Connection
= —5 4. % Terminal

proom L 5. EfR(F4EL%) Substrate (do not connect)
3 Crossing 4 6. iz Terminal

Circait —
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5. Y6EB4FIH Electrical-Optical characteristics
» EXIREEEEGEE=25°C) Absolute Maximum Ratings(Ta=25°C)

S s BEE 224)}
Parameter Symbol Rated Value Unit
1EMEEER Forward current Ir 60 mA
N [Z[EEBE Reverse voltage Vi 6 v
=TV
Input | ZhFEPower dissipation 100 mW
MAEH(S5TFTa=85°C Po
B%ﬁ)\%?ﬁ(m:f ) 38 W C
Derating factor (above Ta = 85°C)
N T l=2h A
WA tHim . Vor 400 v
Off-state Output Terminal Voltage
IHEESRBER
... Itsm 1 A
oot Peak Repetitive Surge Current (pw=1ms,120pps)
8
Output | SIEBXERI On-State RMS Current lr’MS) 100 mA
i HINFE Output Power dissipation 300 mw
SEEE (5 FTa=85°C Pc
B¢§Jﬁ§§ﬁ (= ) 6 mW/C
Derating factor (above Ta = 85°C)
SUEFEIN=R Total Consume Power Pror 330 mWwW
FREER[E (1*) Isolation Voltage Vio 5000 Vrms
TR Operating temperature Torr -55 to +100 °C
fi577RE Storage temperature Tste -55 to +125 °C
IREERRE (2% ) Soldering temperature TsoL 260 °C
Bf$iE (Notes):

1% RmEEIRTo A, HEXHEEE40~60%RHIME T, FREEEUNE, 1&2&3MGHEE—IE, 4&56HIGRHE—IE
AC for 1 minute, R.H.= 40 ~ 60% R.H. In this test, pins 1, 2&3 are shorted together, and pins
4,5 & 6 are shorted together.

2* 242A4a) 9 10%) Soldering time is 10 seconds

bt
w
=
H
3
=
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6. BSIF%E(Ta=25°C,BRIF5SHBHE)

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

28 S | &IME | AUBE | &XE | B FH
Parameter Symbol | Min. Typ. Max. Unit Condition
IEMEEE
rEJ & V|: - - 1.5 \ ||:= 30mA
BN Forward voltage
In put =
MR Ir - - 10 LA | Vg=6V
Reverse current
Vorv = Rated
MU (BB | 00 | o Ly
Peak Blocking Current PRI PRM
lr= 0 mA 2*
N ITM=100 mA
EESEEE
Vim - - 3 Y peak,
Peak On-state Voltage
l[r=Rated l¢7
%ﬁ%&”ﬁﬁ J:ﬂ'% Vpeak =Rated
Critical Rate of Rise off- dv/dt 1000 - - Vius | Vprwms lr=0mA
ik state Voltage (Fig. 10) 3*
Out put A_
EIEBEMTI-MT2EE S
FZEEERHEAE)
Inhibit Voltage (MT1-MT2 |  Vinn - - 20 V | I= Rated Igr
voltage above which
device will not trigger)
M RS = Rated I
lu’\. ' :. . IorRM2 - - 500 uA VDRM=Rated
Leakage in Inhibited State
Vprw, Off state
« BigiE(Notes):

1*. Ta=25°CHIRIAAE(E Typical values at Ta = 25°C
2%, MR EMRTEdV/dtEREESTERN Test voltage must be applied within dv/dt rating
3*. XEEFHSHIdv/dt, BRERdv/dtREREIRENREERIREL
This is static dv/dt,Commutating dv/dt is a function of the load-driving thyristor(s) only

Http://www.kinglight-OC.com 54 50 IE 7 5 Rev 1.0
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o (BEEME (Ta=25°C, IRIEBEIE)

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

24 F5 RME | ABE | &XE | Bu | &G
Parameter Symbol Min. Typ. Max. | Unit Condition
KL3041 - - 15 s
s FinFEE=3V
LEDftAZ R ) )
. KL3042 ler - - 10 mA | Main terminal
LED Trigger Current | ~ .
KL3043 _ ) 5 Voltage=3V 4
F:Egtt
1% UL |H _ 280 _ UA

Holding Current

BtiE(Notes):
4* FrEREEHRIEENTHETRAIFTNIFERE. AL, BNTEIFNFRXIFT(KL30418915mA, 10mAERTF
KL3042, S5mAIEEKL3043)Ff 04T A{E(60mA)
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 (15 mA for KL3041, 10 mA for KL3042, 5 mA for
KL3043) and absolute maximum IF (60 mA)

Http://www.kinglight-OC.com 505 BU 3L 17 5 Rev 1.0
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7. TISEMiRIE Reliability Test

FE | {iEmE SEINE IO HIEITTE S FEBIKIE
NO. | Test Items Reference Test conditions Test process Qty.(pcs) | LTPD
B T H:125+5°C 15min
N N\
1 1:(1:21 JESD22-A104C | [ 5min 300cycle 45 0/45
L:-55+5°C 15min
HTOL@110+5°C
SRS D 168. 500,
2 el JESD22-A108C | lI;=15mA 45 0/45
HTOL 1000hrs
lc=AC 20mA
=5 = HTRB@100+5°C 168. 500,
3 BEREREE | s at0sc 45 0/45
HTRB Vce=640V 1000hrs
Big H3TRB@ 85+5°C,
M@?ﬁﬁ JESD22-A101- 168, 500,
4 [E5EaidiE 85+5%RH 45 0/45
B 1000hrs
H3TRB Vce=100V
E73% JESD22-A102- | Ta=121+5°C,
5 & 96hrs 45 0/45
Autoclave C 100%RH, 2atm
=i 168, 500,
6 i JESD22-A103C | HTS@125+5°C 45 0/45
HTS 1000hrs
Mok 168, 500,
7 imfat JESD22-A119 LTS@-55+5°C 45 0/45
LTS 1000hrs
HRRINIE
8 Efz e JESD22-B106C | RSH@260+5°C 10sec*3times 45 0/45
Ty Pb-free@
9 e JESD22-B102D 3sec*1times 22 0/22
SD 245+5°C
P BB S E RN E R EE RSB RS P HEKRD, T RES R B R E PR EKH TR
& | (EEPREXRKEIAENERE AR~ RERAERRE TR
Rem | All the tests should be performed according to customers’ actual requirements, while difference
arks | of test standard or special requirements exist. Otherwise, all the tests are performed according to

the standard listed above. Different current is applied to the tests of different product models

Http://www.kinglight-OC.com
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8. 151¥Hh4 Characteristic Curves

BL. IE R RS IE R K & B2, SEfrtt

Forward Current VS Forward Voltage On=Stite Chafacteristies

100 1000
| | [ — 800 — —
_ Ta-100°C / - s S
g 10 - e —— E
= M 400 4
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e TR
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0.01 i T i I i -1000 i T 1 T i T i
06 08 10 12 1.4 16 18 4 3 9 49 d i1 2 3 4
Em A JE Forward Voltage, VE (V) SiE®HE On-State Voltage, Vi (V)
B3, fREFET vs MEBERXR P4, AR BT BILEDHLIR vs LEDBKI G IEHI X 2
Holding Current vs Ambient Temperature LED Current Required to Trigger vs LED Pulse Width
= 25 T T T T T T 8
E Wik bRAE s Ta250C £ S P 1000s
p—:f - Normalized td Ta=257C £ 77 Normalized to PWyy>100us
e = ©
= = 2 8 5
perd &} o o
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o o
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LED Trigger Pulse Width, PWmy(us)
B, eI ve MR EF LR FEl6. LEDAN R B vs SHRERREMIER
Leakage Current VS Ambient Temperature » LDE Trigger Current vs Ambient Temperature
1000 VT,=3V
—_ 13 T T Normalized to Ta=25'C
=
=
‘-:n% 100 — o 12 \
bo
£ = EE
g & S M
'EHJ g 10 — VDRM=800V &j —
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g e
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B, i RS THIRE vs FEREMAXR

Leakage in Inhibit Staate vs Ambient Temperature

PEIT. DGR S b i L v sEREERE () 6 52

0ff-State OQutput Terminal Voltage vs Ambient Temperature -
FEdnfE: Ta=251C HUERRAE: Ta=25C, IF%EEIW
5 Notralized toTa-25°0] Normialized toTja=25C, I{=Rated I,
~ 19 2.0
Q o
5 E \
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B3 %} g 15
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BEl10. $Sdv/ ot B Anig
Static dv/dt Test Circuit & Waveform

D.U.T.
Riest

T 10 kQ2

A AN J_ % ' |
K ¥ k. Vi Crest 500 | l High Voltage
Pulse Source

Zera l
Crossing . <

Circuit T2 ;/77

Applied V¢
Waveform

0.632 X Vpeak

ME7T5i% Measurement Method

BEKTIEENRENVPEAK(E, 7@ FIARCEENAFD.U.TEME, ANALEDER ERAX1005eEERk M
IRFZVR, 1BITEERTEST, dv/dt(RIZR)1EN, EEIDUMMIEREIMAR (RZEER). dv/dtfEfa % E2ID.U.TELERME,
IAHERTRC, 18 dv/dt=0.632*Vpeak/vre

The high voltage pulse is set to the required Vpeak value and applied to the D.U.T. output side through the
RC circuit above. LED current is not applied. The waveform VT is monitored using a x100 scope probe. By
varying RTEST, 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, <gc is recorded and the dv/dt
calculated. dv/dt=0.632*VPEAK/ <rc

Ban, KL30AXZEFIRIVpeax=400V, dv/dtERIITEATNINT:
For example, Vpeax = 400V for KL304X series. The dv/dt value is calculated as follows:

dv/dt= 0.632*400/rc

Http://www.kinglight-OC.com 59 BT 3L 17 5 Rev 1.0
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9. iJE(SE Order Information

o #E4HE Part Number

KL304XY(2)-V
(B2 PN:KL304XY-Z-V)

fifiE(Notes):

>

= EHmS(1. 28 3)

Part No. (1, 2 or 3)
Y = SIEFEiEm(S. S1. M B %)
Lead form option (S, S1, M or none)

N

= HiTHIEER(TA. TB 8 )

Tape and reel option (TA, TB or none)
V = FRVDERR(ZFIEEEF TV
VDE (Only add "V" to laser characters specified by the customer)

il fEiR BEHE
Option Description Packing quantity
7 #EDIP-6 FE65pcs
None Standard DIP-6 65 units per tube
M B85BSR (0.455 < B)EE) &E65pcs
Wide lead bend (0.4 inch spacing) 65 units per tube
S (TA) REMEES | + TABTEFISHIEIT #%1000pcs
Surface mount lead form + TA tape & reel option 1000 units per tube
s (TB) FREMGEES |52 + TBE A NG LR B4%1000pcs
Surface mount lead form + TB tape & reel option 1000 units per tube
ST (TA) FREINGES |7V (B ) + TARH A S IR . ﬁ%TOOOpcs
Surface mount lead form (low profile) + TA tape & reel option 1000 units per reel
S1(TB) REINGES |72V (KB E) + TR IS IR ﬁ%TOOOpcs
Surface mount lead form (low profile) + TB tape & reel option 1000 units per reel
Http://www.kinglight-OC.com 10 7T 3L 17 7T Rev 1.0
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10. FTHRRI(BA{L:E=K) Package Drawing(Unit:mm)
* ¥RfEDIPELE Standard DIP Type
6,50 £0.30

I T
$lo B’

| [ 7122030
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rD-‘

ei-_-‘j
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TYP,

./ \, [ \
\ " 4.50%0.30

i ;
023 o) kb | ; " oy

TYP.

« EEMELS Option M Type
6£.500.30

[ 1
i} N

~
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I+
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e
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o
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« &% SELE Option S Type
6.50+0.30
|

]
145 |0 =
o[ [o7.12:030
& -

762
TYP.
/ \ / \3.5010.%[
| {L EI U 4.*301:0.30
+—H:r_llﬁtllbl os4a | |
DEE ‘ TYP,
=== 103 MAX _

« HEFRS18LE Option S1 Type

6.50+0.30

O i] N

1.45

"
i
[EEY
[

I+
e
w
o

762
TYP.

\3_5ul 0.30 I

! | ——
.__H\ “ 04 Mox E]_ L] j ls.su:lrmu

gEs | P.54 | |
10.3 MAX p——
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o XEMFEEPINENE 7R3 Surface patch type PIN foot pad layout

1.83
_:'1—'-:_
=1 :t o
) @
[qV]
“g gFe
O 1z
|
| 7.41
| 11.07
BffiE(Notes):

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

Rev 1.0

\EH
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11. &&Hixic Device marking

HHE HHE

KL KL
304X 3043
Oy YWWV :

SBE 4dBB5

(eA&# Template reference)

fifiE(Notes):

KL = FrmEY¥EBEARAE Denotes KingLight

304X = FERERBYES Denotes Device Part Number
XERZMHRE(N. 28 3) Part No. (1,2 or 3)

Y = R MUFHLES Denotes 1 digit Year code
WWwW = FR2(UERILHES Denotes 2 digit Week code
% = RRVDERR(ZFIEEES =40V

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

=

Http://www.kinglight-OC.com 14 JUIET )T Rev 1.0
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12. ¥ EHEHEEME Tape & Reel Packing Specifications

* EHETA Option TA * I%$ETB Option TB
FrESRrer Rt b 9496049090040 ¢
:> :>
HimiHe575E Direction of feed from reel HimiHe575E Direction of feed from reel

¥l R~ Material belt size

t
P2 Do Po
A\ =1 w1
?ﬁ}ﬁ{i}ﬁ}ﬁ}{i}iﬁiﬁ}ﬂ}{?ﬁ}ﬁ}ﬁ}ﬂ}ﬁ} : t i
: 4 ; L
d ¢ ¢ Y 0 R :I
[ - - -l
J - :
D1
_ waﬁ? A B DO D1 E F
Dimension No.
. RT‘Kmm) 10.8+0.1 | 7.55+0.1 1.5+0.1 1.5+0.1 1.75+0.1 7.5+0.1
Dimension(mm)
, waﬁ? PO P1 P2 t w K
Dimension No.
. RT_rme) 4.0+0.15 | 16.0+£0.1 2.0+£0.1 | 0.35+0.03 16.0+0.2 45+0.1
Dimension(mm)

Http://www.kinglight-OC.com P65 T ILAT T Rev 1.0
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13. (RIEBEMMZ Temperature Profile Of Soldering

EiRIEEIESHE Reflow soldering Soldering Condition
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.

n 4 tp=30 Sec
Tp=260"C —>i €—
..........................................._..............................:::: ................................ Tp—SDO(Mﬂx 3{:'5}
e A& Ramp-up -
W : 3°C/sec Max " )i
3 ?L_ZHDO .............................................. 7 A N\ Ramp-down
S 1L.Tsmax2000C < —
. 160 "10953': 6°C/Sec Max
8 :
= Tsmin=15
O B
= ;
3°C /Sec Max
25°C i ST 2
< > < Zi Time(Sec)
Ts=60~1205ec ! 60 ~1005ec
InH TS =ME =IN=| Bafy
Item Symbol Min. Max. Unit
TR
SR T, 150 200 °C
Preheat Temperature
JEL
TR ts 60 120 s
Preheat Time
QE‘§~ Z
FHEER ) } 3 °C/s
Ramp-Up Rate (T to Tp)
By =N=]
. . &*Eg%lmﬁx; TL 217 oc
Liquidus Temperature
BT RIBELERE(T) AR A
AR f 60 100 s
Time above Liquidus Temperature T,
mﬁl EtE
HERE Tr - 260 °C
Peak Temperature
T TE(Tp-5)F0 TpZ[EAYATIE) Time During . 2 S
Which T, Is Between (Tp-5) and Tp P
B¢lﬂ:llL+ ) ) 6 °C/s
Ramp-down Rate(Tp to T, )
Http://www.kinglight-OC.com 16 T L7 1T Rev 1.0
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. HIZI2BEMZ Wave Soldering
BERMT, ENRIEE

One time soldering is recommended within the condition of temperature

300-] R
260°C+0/-5°C
260+0/-5°C Temperature
250 7 AE) 107>
. Time 10S
+200°C/#» . FGEE 252140°C
First wave Preheat temperature | 25 to 140°C
+200°C, N
fsec Second wave TS IE] 30Z80F
150 ) -5°C/sec Preheat time 30to 80°S
+2°C/sec
100 —
50— Preheat zone
25°C
| | | | | I [ >
1 2 3 4 Time(min)
Http://www.kinglight-OC.com FAT TLILAT R Rev 1.0
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