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Kinglight' &8

KL304X-P5
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AP ESHERRRT BEEREMNERTR, UERSE,
The information contained in this document reflects representative usage scenarios and is intended for technical reference only.

* A PIRE A BB SR A B S, MABTEN. EESERZAE, BERNSERIEBNEIRIER.
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.

* FEEAASCE 5| AR @A, B RTREREFM PR ENIMEMBE SRETEERZT. MREFERBIIEENRE, REFTSIHEEELED]
A
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.

* A PRERERA TR F IR ENATHBRRAE. MBEARSRBE, BRREAEE, WRGH—SHHE.
The information in this document applies to typical use in electronic component applications. For special applications, please contact Kinglight for
further assistance.

* REFBB T, FMEEFHREZATHNARTFER. FTRANES, BESEEAM Hitp://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. iS55 Product features

o IB{EEHEZFEBE 400V Peak breakdown voltage 400V

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

« BEFAIX Zero voltage crossing

« FFERUEEREACHE/M Compliance with EU REACH

» ILPbEFFSROHSHRE Pb free and RoHS compliant

« L Safety approval
CQOAIEE#HE(GRS:CQC23001407999) CQC approved(No. CQC23001407999)
ULAIEE#tHE(RS:UL-CA-2340753-0) UL approved(No. UL-CA-2340753-0)

2. Mg Product Descripion

* KL304X-P5ERFIB—MAEHRLI N IRET— P BRRES F IR BN B R E RN S CEE s
The KL304X-P5 of devices each consist of a GaAs infrared emitting diode optically coupled to a
monolithic silicon zero voltage crossing photo triac.

- ERIRITATSZERSE110-380RELMANKIHED, WESH ERE, Tlld=Hl, B, REETIHZEES
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. #mRiH Product Applications

o WIS, EBRLIEIIEE Light controls, Solenoid/valve controls
 BRASERIRTTA. EEHIEAGES Static power switch, E.M. contactors

o TREEHIRENEE. RmEEEINEENEE AC motor drivers, AC Motor starters
« ;B4 Temperature controls

4. IgEE Functional Diagram

1 5 S|iIECE Pin Configuration
1. fE#% Anode
} }x 2. Bk Cathode
= ’_y :I 3. Toi%E% No Connection
4

. &% Terminal

= fo '
3 Croesing 4 5. 5|§tIER Pin Cut
Clreait 6. &% Terminal
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5. Y6EB4FIHE Electrical-Optical characteristics
» RAIREFEEGREE=25°C) Absolute Maximum Ratings(Ta=25°C)

S s BEE BAfy
Parameter Symbol Rated Value Unit
IEMBEFRE Forward current lr 60 mA
N [REEEE Reverse voltage VR 6 V
=TV
Input | Ih#EEPower dissipation 100 mW
SRR (BT Ta=85C Po
B¢§Jﬁ§§ﬂ(m? ) 18 W C
Derating factor (above Ta = 85°C)
i imEE
WS i . Vor 400 v
Off-state Output Terminal Voltage
IEEESRBER | 1 A
TSM
oot Peak Repetitive Surge Current (pw=1ms,120pps)
]
Output | SIEBXERA On-State RMS Current IrrRMmS) 100 mA
HiHINFE Output Power dissipation 300 mwW
SERE (B FTa=85°C Pc
B¢§Jﬁ§§ﬂ (EF ) 76 MW/°C
Derating factor (above Ta = 85°C)
RUEFEIDER Total Consume Power Pror 330 mwW
FREEE (1*) Isolation Voltage Viso 5000 Vrms
T{FRE Operating temperature Torr 55 to +100 °C
f&1FEE Storage temperature Tsta 55 to +125 °C
IREERE (2*) Soldering temperature TsoL 260 °C
BiiE (Notes):

T* IR 2 # A, EXSREE40~60%RHIME T, FRREBENILRY, 1&2 & 3MIFEEAT—IE, 4&6MIFGEE—IE
AC for 1 minute, R.H.= 40 ~ 60% R.H. In this test, pins 1, 2&3 are shorted together, and pins
48& 6 are shorted together.

2* J24ERTI8)/9 1070 Soldering time is 10 seconds

Http://www.kinglight-OC.com 3BT W Rev 1.0



http://www.kinglight/

Kinglight’ &%

KL304X-P5 Datasheet

6. S (Ta=25C IFESHEME)

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

28 /S | &IME | MBE | &XE | B Fi4
Parameter Symbol | Min. Typ. Max. Unit Condition
1F A
|'E_|EEJ_ VF - - 1.5 V IF=3OmA
BN Forward voltage
In put EER
SRR Ik - - 10 HA | Ve=6V
Reverse current
Vorm = Rated
MRS R | ] R PR A Vi
Peak Blocking Current PRV PR
lr= 0 mA 2*
lrm=100 mA
B ESEEE I
Vim - - 3 Vv peak,
Peak On-state Voltage
lr=Rated l¢r
WrSEREIER L= Vpeak =Rated
Critical Rate of Rise off- dv/dt 1000 - - Vius | Vprwm, [F=0mA
i state Voltage (Fig. 10) 3*
Out put N
MEEBEMTI-MT2EES
Tz ER S A R)
Inhibit Voltage (MT1-MT2 | Vinw - - 20 V | Ir= Rated Igr
voltage above which
device will not trigger)
lr= Rated |
MRS T HOTBE F "
. o IbrM2 - - 500 uA Vorm=Rated
Leakage in Inhibited State
Vorm, Off state
BfiE(Notes):

1* Ta=25°CATHIMAE(E Typical values at Ta = 25°C
2* MR E ERTEdv/ dtERE(ESBEIN Test voltage must be applied within dv/dt rating
3* X EFSHIdv/dt, EIRERdv/dtRE MR RSN REL

This is static dv/dt,Commutating dv/dt is a function of the load-driving thyristor(s) only

Http://www.kinglight-OC.com
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. (B (Ta=25°C, BRAEREHE)

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

28 s BME | HUBE | EXE | B | &
Parameter Symbol Min. Typ. Max. Unit Condition
EDRE KL3041-P5 - - 15 i EFE=3V
e KL3042-P5 ler - - 10 mA | Main terminal
LED Trigger Current
KL3043-P5 - - 5 Voltage=3V 4*
fI:EEI:Z‘:
1%?‘.!‘ b |H _ 280 _ UA

Holding Current

fifiE(Notes):

4* FrEREEHRIEENTRETRAIFTRIFMEME. B, #EYTIEIFNTRAIFT(KL3041-P5E915mA, 10mAERTF
KL3042-P5, S5mAE&EKL3043-P5)FI4axTEA(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-P5, 10 mA for KL3042-P5, 5 mA for KL3043-P5) and
absolute maximum IF (60 mA)

Http://www.kinglight-OC.com 5 BU L7 0 Rev 1.0
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7. AR Reliability Test

FS | dieImE SENE IHIGSRA IR IHIGEL FMUKIE
NO. | Test Items Reference Test conditions Test process Qty.(pcs) | LTPD
= H:125+5°C 15min
1 ;’f’é"‘ JESD22-A104C | [ 5min 300cycle 45 0/45
L:-55+5°C 15min
HTOL@110+5°C
SRREED 168, 500,
o | PEREEE | s at08C | l=15mA 45 0/45
HTOL 1000hrs
lc=AC 20mA
=i £ HTRB@100+5°C 168, 500,
3 | PERPEE | o atosc © 45 0/45
HTRB Vce=640V 1000hrs
= i H3TRB@ 85+5°C,
’m’ngﬁﬁ JESD22-A101- 168, 500,
4 [E5Emitia 85+5%RH 45 0/45
B 1000hrs
H3TRB Vce=100V
[E73% JESD22-A102- | Ta=121+5°C,
5 5 96hrs 45 0/45
Autoclave C 100%RH, 2atm
=imf 168, 500,
6 Rt JESD22-A103C | HTS@125+5°C 45 0/45
HTS 1000hrs
mf 168, 500,
7 fiRfee JESD22-A119 LTS@-55+5°C 45 0/45
LTS 1000hrs
[N
8 RS%HE & JESD22-B106C | RSH@260+5°C 10sec*3times 45 0/45
[] 1=] Pb'free@
9 AR JESD22-B102D 3sec*1times 22 0/22
SD 245+5°C
LB TR SE PR ERFEERRBE SR E PSR ERE, AT RE SR E R R R PRI R TR
B | FEPAERKEEAETERE AR RERTERRE 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. 1¥EMZ Characteristic Curves

1. L[ A I R R s AR AR K2, SHEsFE

Forward Current VS Forward Voltage On-State Characteristics
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B8, MR E THEE vs HFERRERRX R
Leakage in Inhibit Staate vs Ambient Temperature
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BE10. #5dy/ atils B AniE
Static dv/dt Test Circuit & Waveform

D.UT

- 10kQ Riest

A AAA % - |
K ¥ 2, Vr Crest =— 50 Q I | High Voltage
Pulse Source

Zero l
C il *
Craut. T2 !
Applied V¢
Waveform
0.632 x VPEAI(

TRC

ME757% Measurement Method

BERKIREIFTERIVPEAK(E, FiEd DIARCHEERN AT D.U.THME, ARNFALEDHE] ERX100SBERLM
IRFZVR, BITERRTEST, dv/dt(f#4=R)1E0N, EZIDURMEREIRA (RAZEER). dv/difEfE T EEID.U.TEIEME,
IEBHERTRC, i+ Edv/dt=0.632*Vpeak/ore

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, O grc is recorded and the dv/dt
calculated. dv/dt=0.632*VPEAK/ orc

0, KL304X-P5ERFIAIVeeak=400V, dv/dtERITEARINT:
For example, Veeak = 400V for KL304X-P5 series. The dv/dt value is calculated as follows:
dv/dt= 0.632*400/urc

Http://www.kinglight-OC.com 9 B IL 17 I Rev 1.0
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9. 1JER(ER Order Information

o #ERE Part Number

KL304XY(Z)(P5)-V
($SPN:KL304XY-Z-P5-V)
fftiE(Notes):

X =ZFHmS(. 28 3)
Part No. (1, 2 or 3)
Y = S|fZZGRIR(S. S1. M EL %)
Lead form option (S, S1, M or none)
Z = RIS HEI(TA, TB 5 %)
Tape and reel option (TA, TB or none)
PS5 =53|pR
5 pins type
V = RRVDEIRR(ZFISEESIF A"V
VDE (Only add "V" to laser characters specified by the customer)

IR U BENE
Option Description Packing quantity
7 FRAEDIP-5 BFE65pcs
None Standard DIP-5 65 units per tube
M B35 |HISHh(0.452JAlER) BE65pcs
Wide lead bend (0.4 inch spacing) 65 units per tube
S (TA) REIMEESS L2 + TARGH RIS LR §41000pcs
Surface mount lead form + TA tape & reel option 1000 units per tube
s (TB) REMGRES |2+ TBET AN I 5+41000pcs
Surface mount lead form + TB tape & reel option 1000 units per tube
S1 (TA) RENGEES | SRR ) + TAZGHE 1SS £%1000pcs
Surface mount lead form (low profile) + TA tape & reel option 1000 units per reel
S1 (TB) RENGEES | ey (REE) + TBEGH IS SR &#%1000pcs
Surface mount lead form (low profile) + TB tape & reel option 1000 units per reel

Http://www.kinglight-OC.com 10 T I 17 1T Rev 1.0
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10. 4R (B Z=K) Package Drawing(Unit:mm)
« ¥REDIPELE Standard DIP Type

6.50+0.30
| |
O 1 0.70£0.20
q | B 7.1240,30
Typ.7.62 .
1.435=0.1
‘ 0.35+0.10 ﬁ \
r—
— 4,50+0,30
2.80£0.50
L Typ025  0°~157| 050+010 || | TYP254
_.1 7.62~9.50 ‘
« EEMELES Option M Type
 6,50%0.30
|
O 1 0,70%0.20
c] ] ] 7.1240,30
Typ.7.62
1.45%0.1

'\ / \ ﬂ 4,50%0,30
U 2.80%0.50
|

. Typ0.:25 0.50%0.,10 L | TYP.2.54
10.16$0.30
5511 3317 I Rev 1.0
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« ¥EESHLE Option S Type

6.5040.30

—

[

O

[~ 070020
712030

T 1 rr

|
=

,/ \ = - \35011030‘
J\ ]“ (2804030 j | 4302030

Typ.O.ESi_I— &,
0.6MIN L ‘

aso1| || | Typ2.54

fal

10.0040.30

« #E2S18IS Option S1 Type

£.5020.30

| |
is|[@ il
1] | 7122030

! \ / £ L.snln.ao‘
0.6MIN ‘J\ } L E_,_ _ ’-ﬂ 13.60f0.3ﬂ
. L N | 145501 | | | - I

TYP,
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o RENLFRBPINNEE S Surface patch type PIN foot pad layout

1.83
—:-'—'-:—

L;‘Ti

iy >
g ™
)

N
7.41 =
11.07
FftiE(Notes):

a. HEFIRER T{XHtE5%E Suggested pad dimension is just for reference only
b. BFRIEMNAEBREKUELRZ R JPlease modify the pad dimension based on individual need

FHA3 T IAT I Rev 1.0
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11. ig&=HFC Device marking

3.7 9.5

KL KL
304X | 3043
- YWWV |

TBBE d85

(&AE%E Template reference)

fifi¥(Notes):

KL = FRENEBABRAT) Denotes KingLight

304X = FERERMES Denotes Device Part Number
XFREMRE(. 28 3) Part No. (1, 2 or 3)

Y = FR1IEH1RE Denotes 1 digit Year code
Ww = RR2MEFILE Denotes 2 digit Week code
\Y = RVDERR(ZEFIEEES /400"

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

Http://www.kinglight-OC.com 14 JUIT I Rev 1.0
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12. HHEEHEEIE Tape & Reel Packing Specifications

« IBETA Option TA

(P8 L 920090040

iafradada

HimiH2575E Direction of feed from reel

#15 R~ Material belt size

* %&ETB Option TB

EEEEEEEEEEREERE

L

1ETHITE

HimiH2575E Direction of feed from reel

t
P2 Do Po
N\ | w T .
e e e oTRIPOTIOTD B :
: : : L
A & ¢ & 4= - :
7 i A ?
] | ; ~ - A
P K
D1
NP
_ Rjﬁ? A B DO D1 E F
Dimension No.
) vamm) 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)
FEe
RIRS PO P1 P2 t w K
Dimension No.
~(mm
i RTF ) 40+0.15 | 16.0£0.1 | 2.0£0.1 | 0.35+0.03 | 16.0+0.2 4.5+0.1
Dimension(mm)

Http://www.kinglight-OC.com
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13. BEBEMEZ Temperature Profile Of Soldering

- EifERIEIES Reflow soldering Soldering Condition

ZINE NEATRRGREMES B EMGT, #HTOREREFL, FMEEE =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 . tp=30 Sec
Tp=260C —> e
..........................................._..............................:::: ................................ Tp—SDO(Max 3[}5}
e A 1EERamp-up —_—
(5] _ 3" /Sec Max Pl
B B mmmm— AN &JRamp-down
S |L.Tsmax200C i< = —
G
- Tsmin=150"
[
= .
3°C /Sec Max
25C i ST 2
S > < Zi Time(Sec)
Ts=60~1205ec ) 60 ~1005ec
ImH S &/IME BAE Bfif
Item Symbol Min. Max. Unit
ﬁ;:‘j:'l\,ta
Preheat Temperature
NN
SR ts 60 120 s
Preheat Time
QE‘§~ <
FHRES ] ] 3 “CJs
Ramp-Up Rate (T to Tp)
by =N=|
 RIRRER T 217 °C
Liquidus Temperature
Tﬁu— 3 v =N=| T k H\ ‘E
. m?ﬁﬁ*ﬁ%mﬂfg( 1) BYAE f 60 100 )
Time above Liquidus Temperature T,
m& N=|
2HERE To _ 260 °C
Peak Temperature
Tc #£(Te-5)#0 TeZ/EIRYES A Time During . 20 .
Which Te Is Between (Tp-5) and Tp P
EN=ICd
PR ) _ 6 °C/s
Ramp-down Rate(Tp to T.)
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. RIEFBEHZ Wave Soldering
BESMT, B —IXIRE

One time soldering is recommended within the condition of temperature

3001 R
260°C+0/-5°C
260+0/-5°C Temperature
250 7] A78] 100
Y Time 10S
0 Iy EZAN=] z= o
First wave Preheat temperature | 25 to 140°C
200°C N
¥ /sec Second wave SUEZR ] 30=80%)
150 , -5°C/sec Preheat time 30t0 80S
+2°C/sec
100 —
50— Preheat zone
25°C
T I T I I I T >
1 2 3 Time(min)
Rev 1.0
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