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ZERO-CROSS TRIAC DRIVER
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* 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.

* EERAARHE P 5| AR RE, BHERSSESEFHPANENFEMESIRESEERIZIT. WREAEABIIRENRS, REMEFIERSIIEM
JRERRE TR .
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.

*AEPIERER TR FIRENARATAZ. WEEMHHRAE, BasaMBTEE, DREH—SHREH.
The information in this document applies to typical use in electronic component applications. For special applications, please contact Kinglight
Microelectronics for further assistance.

* RZREBWBTRIF, TEEHREFIATHENAENER. M TRANER, HSEE MY 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. P~mi%s Product features

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

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

« BEER X Zero voltage crossing

« FFERUBEREACH; £/ Compliance with EU REACH

« TPbEFFEROHSHRAE Pb free and RoHS compliant

« L EHt Safety approval
CQGAIEEHHE(GRS:CQC25001468789) CQC approved (No.CQC25001468789)
ULAIEE#EERS:UL-CA-2340753-0) UL approved(No. UL-CA-2340753-0)
VDEIAE 2t (4%=:40061363) VDE approved (No.40061363)

2. M alEiR Product Description
* KL304X-P5 &5 B— ML N E IR EM— P ERRES R IIER N R REE A A E B A s
Each KL304X-P5 device consists of a GaAs infrared emitting diode optically coupled to a monolithic
silicon zero voltage crossing photo triac.
- EWIRITART5ZERFAE110-380RLBANRITHEN, (IESA RS, Tlld=Hl, B, 1REETIHZERS
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. ™ mpMzHA Product Applications

o TS EBREIEIZSEI Light controls, Solenoid/valve controls

« BBSHERFTL. EBRZIEfMES Static power switch, E.M. contactors

« RENIREES. REESINIERNES AC motor drivers, AC Motor starters
« IREEH Temperature controls

4. IgEE Functional Diagram

3|BJBCE Pin Configuration

! & 1. fEtRk Anode
2, 2. IR Cathode
- ‘_y ] 3. Toi&E% No Connection
4. % Terminal

= Mo .
3 CroEs Ing 4 5. 5|BIIBR Pin Cut
Cinoa it 6. £ Terminal
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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
BfiE (Notes):

1* TRER1 28R, 1EXNEEE40~60%RHIMET, FREEENHAY, 1&2&3MFEHEE—ID, 4X6HFEEE—I
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* 242A4a) 9 10%) 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 | &IME | AUBE | &XE | B FH
Parameter Symbol | Min. Typ. Max. Unit Condition
1F £
rEJEEJ_ V|: - - 1.5 \ ||:=30mA
BN Forward voltage
Input =
A Ir - - 10 LA | Vg=6V
Reverse current
Vorv = Rated
U ERE | 00 | o Ly
Peak Blocking Current PRI ORM
lr= 0 mA 2*
N ITM= 100 mA
EESEEE
Vim - - 3 Y peak,
Peak On-state Voltage
le= Rated ler
WSEBEIRR EFH=R Vpeak =Rated
Critical Rate of Rise off- dv/dt 1000 - - Vius | Vprwms lr=0mA
ik state Voltage (Fig. 10) 3*
Output A_
TEIEBEMTI-MT2EE
FZEEERHEAE)
Inhibit Voltage (MT1-MT2 |  Vinn - - 20 V | I= Rated Igr
voltage above which
device will not trigger)
T[D%U)I*%S—FE,‘J;EEE |F= Rated IFT
Leakage in Inhibited IprRM2 - - 500 UA | Vporw=Rated
State Vprw, Off state
BifiE(Notes):

1* Ta=25°CATRIRIAE(E Typical values at Ta = 25°C
2* M B EREdv/dtEE(ESEEIN Test voltage must be applied within dv/dt rating
3% XEEFSHIdv/dt, HERERdv/dtRE IR R SRR
This is static dv/dt,Commutating dv/dt is a function of the load-driving thyristor(s) only
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- &St (Ta=25°C, BRAESBME)

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

24 F5 RME | ABE | &XE | Bu | &G
Parameter Symbol Min. Typ. Max. Unit Condition
- KL3041-P5 - - 15 FisFEE=3V
Sl KL3042-P5 ler - - 10 mA | Main terminal
LED Trigger Current
KL3043-P5 - - 5 Voltage=3V 4*
EI:EE:Z‘Z
{%1:—: I I ) 280 ) UA
Holding Current

BfiE(Notes):

4 FIEREHRIEE/NTHETENHNIHEME. Bit, EYTFEFNTRKIH(KL3041-P5A915mA, 10mAERT
KL3042-P5. 5mAI&&KL3043-P5)F14axIEA{E(60mA)
All devices are guaranteed to trigger at an I value less than or equal to max l¢r. Therefore, recommended
operating I¢ lies between max lgr (15 mA for KL3041-P5, 10 mA for KL3042-P5, 5 mA for KL3043-P5) and
absolute maximum I¢ (60 mA)
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7. $51¥#4 Characteristic Curves

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

Forward Current VS Forward Voltage O Srite Charsotorivtins
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B8, MHRAETHIIRA vs FEREMXR

Leakage in Inhibit Staate vs Ambient Temperature
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BEl10. $Sdv/ ot B Anig
Static dv/dt Test Circuit & Waveform

D.U.T.
Riest

T1 10 kQ2

Pulse Source

A AAA J_% - |
K }iﬂ Vr CTESTT 50 Q I I High Voltage

Zera l
Crossing . .

Circuit T2 %

Applied V¢
Waveform

0.632 X Vpeak

ME75% Measurement Method

BEK IR ERFERIVeealE, B LIARCEEERMABFD.U.THIHE, AR FLEDEET, EREX100SBEHRL M
RV, WIS BEE Ryest, dv/dt(FER)EIN, EZID.U. THRMEREIMA CRAZERIR). dv/dthEfE T E2ID.U.TEEE, It
FHER Tre, TTEdV/dt=0.632*Vpgar/Tre

The high voltage pulse is set to the required Vpeax value and applied to the D.U.T. output side through the
RC circuit above. LED current is not applied. The waveform V7 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, Tgc is recorded and the dv/dt

calculated. dv/dt=0.632*Vpeax/ Trc

Bign0, KL304X-P5EFUFIVpeac=400V, dv/dtERIITEATNINT:
For example, Vpeak = 400V for KL304X-P5 series. The dv/dt value is calculated as follows:

dv/dt= 0.632*400/tpc

Rev1.0
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8. iJE(SE Order Information

o KR E Part Number

KL304XY-Z-P5-FV-AW
fifiE(Notes):

X =FMHRS(. 25 3)
Part No. (1, 2 or 3)
Y = 5|EREiEm(S. S1. M EL %)
Lead form option (S, S1, M or none)
Z = FEEASEI(TA, TB 8 7X)
Tape and reel option (TA, TB or none)
P5 =55|fIRE
5 pins type
F = RZZRIELRETN(F$3541. o)
Lead frame option (F : Iron, None : copper)
V = RRVDERR(BFISEESIFRAI"V")
VDE (Only add "V" to laser characters specified by the customer)
AW = FRiEZEHR Consumer-grade

el fEiR BERHE
Option Description Packing quantity
v #~EDIP-5 FE65pcs
None Standard DIP-5 65 units per tube
M B85BSR (0.455 < B)EE) &E65pcs
Wide lead bend (0.4 inch spacing) 65 units per tube
cra | EEMESILH  TAR RS %1000pcs
Surface mount lead form + TA tape & reel option 1000 units per reel
crp | EEMESILH  TBESHS T %1000pcs
Surface mount lead form + TB tape & reel option 1000 units per reel
S1-TA FREINGES | L7V (B ) + TARH A S IR §#1000pcs
Surface mount lead form (low profile) + TA tape & reel option 1000 units per reel
51-TB REINGES |72 (B ) + TR IS IR §#1000pcs
Surface mount lead form (low profile) + TB tape & reel option 1000 units per reel
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9. ¥R (B:Z=K) Package Drawing(Unit:mm)
* ¥RfEDIPELE Standard DIP Type

| 6.5010.30 ‘
O 1 0.70%0.20
q | B 7.1240,30
Typ.7.62 .
1,45%0.1
‘ ‘ 0.35+0.10 ﬁ \
r—
— 450+0.30
2.80£0.50
[ Typ025  0°~15%| ) 050+0.10 || |___ | TYP254
_.1 7.62~9.50 ‘
* EEMELE Option M Type
650030
|
O i 0,70£0.20
c] ] ] 7.12+0,30
Typ.7.62
1.45£0.1

=

'\ j \ ﬂ — 4,50£0.30
8.80;0.50
|

L fypBes 0.500.10 L | | TYP.254
10.16%0.30

Http://www.klmicro.com %510 7T 3£ 16 1

Rev1.0



http://www.kinglight

Kinglight®
e HBEF KL304X-P5 Datasheet

« 1EHESELE Option S Type
r 6.5040.30 7

[ 0.70%0.20
712 +0.30

T 1 fr

|
=

,/ \ = o \35011030‘
:H\ ]“ 2802050 (Ez w 4.3010.30

TypQ2S= S L =='=‘—1
WII_ L st ‘ 145401 | L _J Typ.2.54
« $EFRS18LE Option S1 Type
6.50+0.30
| |
njo 1D
( (] 7122030

.! \ "’ — \3,5010.30 ]
J \ ] L E__ | Lﬂ 3.6020.30
i 10.00£0.30 | il ] | 254 I

TYP.
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o XEMFEEPINENE 7R3 Surface patch type PIN foot pad layout

1,83
9’—'&
s
Oy &
8 ™
o
K
7.41 =
11.07
BffiE(Notes):

a. HEFIERR J 5% Suggested pad dimension is just for reference only
b. BRIEMAZEBEKIESR R JPlease modify the pad dimension based on individual needs

Rev1.0
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10. &&FiFic Device marking

HF Ao
KL

304X 3043
& YWWV o 401

8B I8 5

(&A 5% Template reference)
B#iE(Notes):
KL = RSB FBRAE Denotes Kinglight Microelectronics

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

Y = RRMIEHE Denotes 1 digit Year code
Ww = FR2(FE5ILES Denotes 2 digit Week code
% = FRVDERR(ZFIEERIEFAA V")

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

=

Http://www.klmicro.com 13 71 3L 16
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11. ¥ EHEHEEME Tape & Reel Packing Specifications

* IEETA Option TA

PHE4LLL 0950990409

iafafada

HifiH255E Direction of feed from reel

#lt5 R~ Material belt size

* %&3ETB Option TB

R R ERE TR T

L

IPRDE:

Eim£5 75 Direction of feed from reel

14
P2 Do Po &
— 1 N ..
?{%}Qé}é}{%}ﬁ}%é}é}é}fb{%}ﬁ}é}é} L n|
; : ; i
= = B ) e E
— : Val ' E_ A
J - :
D1
, Rvﬁ? A B DO D1 E F
Dimension No.
RIMm) 8401 | 755401 | 15:04 | 15401 | 175401 | 7.5£0.1
Dimension(mm)
. Rjﬁfﬁ? PO P1 P2 t W K
Dimension No.
~(mm
i R‘IF ) 4.0£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.kImicro.com %14 703516 1T Rev1.0
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12. (RIEBEMZ 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 5 tp=30 Sec
Tp=260"C —>i €—
..........................................._..............................:::: ................................ Tp—SDO(Mﬂx 3{)5}
e A& Ramp-up -
[ - 3°C/sec Max hEleE
7 e i ——; . o S JRemp-down
S 1L.Tsmax2000C < —
. 160 "10953': 6°C/Sec Max
; ;
= Tsmin=15
7 e
= .
3°C /Sec Max
25°C i ST 2
< > € Zi Time(Sec)
Ts=60~1205ec ! 60 ~1005ec
InE TS =/ME BAE 1
Item Symbol Min. Max. Unit
AN
TRRR T, 150 200 °C
Preheat Temperature
AR IE
SRR ts 60 120 s
Preheat Time
ﬂlﬂ]ﬂ_—r ) ) 3 °C/s
Ramp-Up Rate (T to Tp)
By =N=]
. . &*Eg%lmﬁx; TL 217 oC
Liquidus Temperature
ST RB%RET,) BB
| m?&*ﬁ%l‘mfg( 1) AYRTTE) o €0 100 S
Time above Liquidus Temperature T,
méz N=|
S{ENRRE . ] 260 B
Peak Temperature
T. 7(Tp-5)F0 TpZiEIRYAT A Time During . % ]
Which T, Is Between (Tp-5) and Tp P
423 EI‘
B¢u:|:llL+ ) } 6 °C/s
Ramp-down Rate(Tp to T, )

Http://www.klmicro.com %515 7T 3£ 16 I Rev1.0
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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/#} . FaRE 25Z140°C
200 *200°C/E 55— -5°C/ B = =
First wave Preheat temperature | 25 to 140°C
+200°C N
/sec Second wave TR ) 30Z80F
150 A -5°C/sec Preheat time 30to 80 S
+2°C/sec
100 —
50— Preheat zone
25°C
| I | | | I | >
1 2 3 4 Time(min)
Http://www.klmicro.com %516 7T 3£ 16 1 Rev1.0
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