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DIP4 PHOTO TRANSISTOR
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DIP4 RIFENIBZ RGN

*AXHEPEEHNERRR T EBERRENERIR, MHEARSE,
The information contained in this document reflects representative usage scenarios and is intended for technical reference only.
* AR PR E M B SR N A B, MABITEM. EE~ERCH, BRESE =R PHSHEER.
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.
* EERAE RS AR RE, EHRTREREFHPIENTEME SIRESEERNEIT. MREAERBIIEENRE], REETSIEREFLR
MR,
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.
*AHEPERER TR FARMEAPNARAZE. WAEMTHRAE, BaRa%iE, REH—SE.
The information in this document applies to typical use in electronic component applications. For special applications, please contact Kinglight for
further assistance.
* REBERWF, THEFSEHALHNABTFER. ITRANES, ESEEAME Hitp://www.kinglight-semi.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-semi.com.
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1. Pmi%s Product features
o REAE AC input response
« EBiARERILL (CTR: lr=x1mA. V=5V Bt&/MEH20%)
Current transfer ratio (CTR: Min. 20% at | = +TmA V¢ = 5V)
« BTERESBE -55~110°C Wide Operating temperature range -55~110°C
« P15 )i Logic gate output
- MASHHEERERE(ViIso=5000 V rms)
High isolation voltage between input and output (Viso=5000 V rms)
« BEEER-A5IREE Vo = 80V High collector-emitter voltage Vego = 80V
o ZERWGEiRER 9% Compact dual-in-line package
« TRE ((8<900ppm, £,<900ppm, {&+5<1500ppm)
Halogens free (Br < 900ppm, Cl < 900ppm, Br+Cl < 1500ppm)
« FFERUEEREACH;EM Compliance with EU REACH
» ILPbEFAROHSHR/AE Pb free and RoHS compliant
- L4 Safety approval
CQOAIEEHEERS: CQC23001407997) CQC approved (No: CQC23001407997)
ULAEEHEE S  UL-CA-2340753-0) UL approved (No: UL-CA-2340753-0)

2. MR Product Descripion
« KL814 RFIBMHF AN RAFAKNLLINEST —IRES—ICERAEEMN, BB BEEas
The KL814 series of devices each consist of two infrared emitting diodes, connectedin inverse
parallel, optically coupled to a phototransistor detector
« BfI13RA 4 SIHIDIPI%, BEE5I£IAIEF SMD Mk
They are packaged in a 4-pin DIP package and available in wide-lead spacing and SMD option

3. ™ mpMzHA Product Applications
« TR ERIAIEEE AC line monitor
« AJYRFEIEHIZ8 Programmable controllers
« BiEZ#E0 Telephone line interface
o REMRMEELRIEREEE Unknown polarity DC sensor

4. IgEE Functional Diagram

Schematic
[ 3|#IEZE Pin Configuration
DT — @ 1. PR#R/FE#% Anode / Cathode
I ! :\- 2. [BtR/BAtK Cathode / Anode
"'[ N 3. &EIREmitter

@\ 4. £k Collector

Http://www.kinglight-semi.com F2r 16 W Rev 1.0
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5. Y6EB4FIH Electrical-Optical characteristics
« BEAIRESEEGEE=25°C) Absolute Maximum Ratings(Ta=25°C)

B s el BAfy
Parameter Symbol Rated Value Unit
IEMEER Forward current Ie +60 mA
IE{EIEAEETE(t = 10us) | 1 A
N | Peak forward current (t = 10us) i
Input | m power dissipation 100 mw
MEH (FF 100 °C Po
B%ﬁx?éﬂl (BT ) 59 mW/C
Derating factor (above 100 °C)
Ih#E Power dissipation 150 mwW
NP o P
FENER =7F 100 °C d
B¢§Jﬁ?§ﬁ (&F ) o 5 8 MW/C
o Derating factor (above 100 °C)
Output SREIRSRSIRIBEBE Veeo 80 v
Collector and Emitter Voltage
Rk SEEEBRIEEBE
. Veco 6 \Y
Emitter and Collector Voltage
IE\IN3E Total Power Dissipation Pror 200 mwW
FERSER/E ( 1* )Isolation Voltage Viso 5000 Vrms
TR Operating temperature Torr -55to +110 °C
fi57ZRE Storage temperature Tste -55to +125 °C
12558 (2*) Soldering temperature TsoL 260 °C

BfiE(Notes):

1* ZTREEIRT DR, EXHEEE40~60%RHIME T, REEENNA, 180G —iE, 3&4MEIR—i2
AC for 1 minute, R.H.= 40 ~ 60% R.H. In this test, pins 1&2are shorted together, and pins
3 &4 are shorted together.

2* 242A4a) 591088 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 | ®&ME | FBE | BRXE | B FH
Parameter Symbol | Min. Typ. Max. Unit Condition
1E £
TN Forward voltage
In put SNES
P MARE Ci - 50 | 250 | pF | V=0, f=1kHz
Input capacitance
SRS REIRIEREER
. V=20V
Collector-Emitter dark Iceo - - 100 nA
l[r =0mA
current
oy RS REIRIEEEFRE
|
' Collector-Emitter Vceo 80 - - Y Ic=0.1TmA
Out put
breakdown voltage
REItR S EEERIaEEBE
Emitter-Collector VEco 6 - - \ [e=0.TmA
breakdown voltage
SRR S REIRIEIEMEE
. l[f=£20mA
Collector-Emitter Veesat) - 0.05 0.2 Y
. |c=1 mA
saturation voltage
BIRERLL | KL814 20 - 300
Current [(=£TmA
KL814A CTR 50 - 150 %
transfer V=5V
ratio KL814B 100 - 300
CTR XI#RME 07 13 [r=+1TmA
(B CTR Symmetry ' ' Vee=5V
=] Vi0=500Vd
Transfc‘er . Bm%%ﬁﬂ | Reo | 5%10 | 1x10" ) o 10 c
Characteristics | Isolation resistance 40~60% R.H.
SETHERES
RS C ; 06 | 10 | pF | Vio=0, f=1MHz
Floating capacitance
VCE= 5V,
(LESTER
L fc - 80 - kHz lc=2mA
Cut-off frequency
R.=100, -3dB
_EFHASE Rise time t, - - 18 s Vee=2V,
lc=2mA,
TBEAYIE] Fall time ts - - 18 ps R.=100Q
« fiFiE(Notes):
Ta=25°CRTHIFIAE(E Typical values at Ta = 25°C
Http://www.kinglight-semi.com Fa4vid16 Rev 1.0
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7. TEELIRIE Reliability Test

FS | i{iemE SEINE IO e e FeIKE
NO. | Test Items Reference Test conditions Test process Qty.(pcs) | LTPD
B T H:125+5°C 15min
1 ;‘f’éﬂ JESD22-A104C | [5min 300cycle 45 0/45
L:-55+5°C 15min
HTOL@110+5°C
SRR EED 168, 500,
2 PR A JESD22-A108C | [(=10mA 45 0/45
HTOL 1000hrs
lc=10mA
=ia + HTRB@125+5°C 168, 500,
3 | PERPEE | oo atosc 45 0/45
HTRB Vce=60V 1000hrs
bl M H3TRB@ 85+5°C,
M’E{?ﬁﬁ JESD22-A101- 168, 500,
4 [E5 e 85+5%RH 45 0/45
B 1000hrs
H3TRB Vce=60V
= JESD22-A102- | Ta=121%5°C,
5 IR 96hrs 45 0/45
PCT C 100+5%RH, 2atm
=imf 168, 500,
6 RIRfE JESD22-A103C | HTS@125+5°C 45 0/45
HTS 1000hrs
i 168, 500,
;| R JESD22-A119 LTS@-55+5°C 45 0/45
LTS 1000hrs
\| #l‘[\ ~_\é'
8 Efﬁ i JESD22-B106C RSH@260+5°C 10sec*3times 45 0/45
Ty Pb-free@
9 & JESD22-B102D 3sec*1times 22 0/22
SD 245+5°C
LB BN SE AR ERFEERHE SRR PSR IR, AT RIE SR BRI E P RERH TR
&t | (EBEPAREXRKEIDRGITNERE AR AR ERE 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-semi.com
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8. 1FEMZ% Characteristic Curves
E1 I[EaERSIERBENXER

Fig.1 Forward Current vs Forward Voltage

B2 BintfEiatb SIEMBERAIRER

Fig.2 Current Transfer Ratio vs Forward Current

100

1IEEEEE(\V)
Forward Voltage

B3 BRI SMERERXR

Fig.3 Current Transfer Ratio vs Ambient Temperature

INZIRETA (°C)
Ambient Temperature, T (°C)

El5 SRR S EREREBERXER

Fig.5 Collector Current vs Collector Voltage

Collector Emitter Voltage, Vce(V)

5

Fig.4 Dark Current vs Ambient Temperature
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Fig.6 Collector Current vs Collector Voltage
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E7 SRR SIRIEIIE ESRERERAIRER El8 FFRRJIE S sk RAYK R
Fig.7 Collector-Emitter Saturation Voltage Fig.8 Switching Time vs Load Resistance

vs Collector Current

=10 mA

V=10V

0 Rz AvHiE]
Switching Time (us)

Voltage, Vepiean(V)
o

SR ASIRIEFEBE
Collector-Emitter Saturation

0.0t

01

1 10
BRI R HE
Collector Current, Ic(mA) Load Resistance,R, (kQ)

|9 FF KB EUIH R RE B i
Figure 9. Switching Time Test Circuit & Waveforms
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9. iJE(SE Order Information

o 8RS Part Number
KL814X-Y-Z-V
fiiE(Notes):

X = FRR5IFZEIR(S. S1. M B %) Lead form option (S, S1, M or none)
Y = FKRCTREHK(A. Bag &) CTR Rank (A. B or none)
Z = FRFEIFFISEEIEI(TA, TB, TU, TD 8 F) Tape and reel option (TA, TB, TU, TD or none)
V = FRRVDERR(EFIEEENFRAI"V")
VDE (Only add "V" to laser characters specified by the customer)

il R BRHE
Option Description Packing quantity
SHINone ¥EDIP-4 §§100pcs
Standard DIP-4 100 units per tube
M IFrESH(0.455) [A)RE) FE100pcs
Wide lead bend (0.4 inch spacing) 100 units per tube
STA REMEZERIES R + TARI & SR &%1000pcs
Surface mount lead form + TA tape & reel option 1000 units per reel
TR REMGEME T+ TBRT & SIS &41000pcs
Surface mount lead form + TB tape & reel option 1000 units per reel
51-TA REMGERIIBTS TV (RECER) + TARIH & SHItE §#1000pcs
Surface mount lead form (low profile) + TA tape & reel option 1000 units per reel
51-TB REMGEREIES TV (RECER) + TBRIT & SHtE §41000pcs
Surface mount lead form (low profile) + TB tape & reel option 1000 units per reel
STU REMEEERIES T+ TURES & SHliEE §#1500pcs
Surface mount lead form + TU tape & reel option 1500 units per reel
S-TD REMEEERIES T+ TDRRS & SiliEE §#1500pcs
Surface mount lead form + TD tape & reel option 1500 units per reel
. REMGREIES TV (RECER) + TURITE & SHtE §#1500pcs
Surface mount lead form (low profile) + TU tape & reel option 1500 units per reel
$1-1D REMGRIEIES TV (RECER) + TDRH & SHIISE §#1500pcs
Surface mount lead form (low profile) + TD tape & reel option 1500 units per reel

#
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10. FER~T(AL:Z=K) Package Drawing(Unit:mm)
* ¥uEDIPELS Standard DIP Type

6.50+0.30

[
/o )
r

4.58+0.30

K

) 7.62 )
TYP.

TS R =
ﬂOES \ WU 1.45%0.1
1 7.62~9.5 | | | 254

TYP.

« EEMELE Option M Type
6.50£0.30

O

4.58+0.30

wl>

7.62
TYP.

'\ i 450£03
055 INEERER

| 10.16 | | |
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* $ERSHELE Option S Type

|_ 6.50%+0.30
=(g|le) o
4.58+0.30
= mE
7.62
TYP. 1.45%0.1

[
\

—_

i
0.25
___H L_0.6MIN

\ \ W
j L ‘j | I_IEF.SOI-G.?O
| [se] 1017]

10.30 Max
TYP.
« SRS 18LE Option S1 Type
6.5%0.3
Gis|fe 1D
4.58%0.3
7.6¢2
TYP. 1.45%0.1

g‘_~—._-—""'-’

il |

\ \
\\T Cg

025
=== 0.eMIN
2.594
_ 10.3 MAX TYP.
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o REMEEES |EAELR HEFIRE2 /S Recommended pad layout for surface mount leadform

SIEIN  For S option S1i%In  For S1 option
|L68m| — ¥
] :H—T -
— ]
" 7.7 mm 7.7 lmm
11.06mm J 11.06mm
I y I
BtiE( Notes):
a. BVERR I S#Suggested pad dimension is just for reference only
b. BFRIEMAZEBEKIERZ R JPlease modify the pad dimension based on individual need
Http://www.kinglight-semi.com %11 7 3L 16 1T Rev 1.0
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11. &&Hiric Device marking

o k|
814R 814A
i i | I sl |

(&4&# Template reference)

fifiE(Notes):
KL = REBEENEERLF

denotes KingLight

RIMHEEMGS

denotes Device Part Number

= FRCTRER (A, B 5E)

denotes CTR Rank (A . B or none)
RRIFHRE

denotes 1 digit Year code

FRA{IERING

denotes 2 digit Week code

V = RRVDERR(ZEFIEEES A0V

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

814

)
|

<
1

ww

=
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12. ¥ EHEHEEME Tape & Reel Packing Specifications

* EHETA Option TA « I%$ETB Option TB
Db OO OO0 dG DO DO O
el 75 e s
} HRRCEARS Rt . }
O NESES T [ O T T
E— —
Hihif4475A Direction of feed from reel Hihif#£4 751 Direction of feed from reel

¥l R~ Material belt size

%*G}é}é}é}%}{?%(%}é}é}é}é}%}é}é} ]

| | [

FararAR - F

D1 = &
T B
A
, Rjﬁ? A B DO D1 E F
Dimension No.
S
RISmm) | ss0n | 46s:01 | 15+0.1 15401 | 175401 | 7.540.1
Dimension(mm)
> S1 (mm
.R__l'. ( ) 10.7+£0.1 4.65+0.1 1.5+0.1 1.5+0.1 1.75+0.1 7.5+0.1
Dimension(mm)
, Rjﬁ? PO P1 P2 t W K
Dimension No.
S
'R_J'. (mm) 4.0+0.1 12.0+0.1 2.0+0.1 0.4+0.1 16.0+£0.3 4.75+0.1
Dimension(mm)
> ST (mm
.R_J'. ( ) 4.0+0.1 12.0+0.1 2.0+0.1 0.4+0.1 16.0+£0.3 3.90+0.1
Dimension(mm)

Http://www.kinglight-semi.com %13 7 3L 16 I Rev 1.0
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« ¥#ETD Option TD * BEETU Option TU

5

TrTsesserIssaae

HimiFe575 8 Direction of feed from reel

#lt5 R~ Material belt size

PQ PO, P2

- ——T
H D D D D| D DD D D—F7
U I l U N LE
@ =) g @ || —1% g
] i (I r;\ (0
/ \
B O i T
Rria
RI®S AO BO DO D1 E F

Dimension No.
R~ S,S1 (mm)
Dimension(mm)
RI%wsS
Dimension No.
R~ S,S1 (mm)
Dimension(mm)

4.9+0.1 10.4£0.1 1.5+0.1 1.5+0.1 1.75£0.1 7.5£0.1

PO P1 P2 t W K

4.0+0.1 8.0£0.1 2.0£0.1 0.4+0.1 16.0£0.3 4.60+0.1

Http://www.kinglight-semi.com %514 7 3L 16 1 Rev 1.0
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13. (RIEBEMZ Temperature Profile Of Soldering

- EiREBERZ 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.

M " tp=30 Sec
Tp=260°C —>i e—
.........................................._..............................:::: ................................ Tp-SDC(Max 3[}5}
& FH1E E Ramp-up -
© - 3°C/Sec Max ~hElEE
3 S N < Ramp-down
S LTsmax200C o —
& t,-60 ~1005ec 6°C/Sec Max
G
= Tsmin=150"
ol e
= ;
3°C /Sec Max
LR H e o >
< > < 2 Time(Sec)
Ts=60~1205ec ! 60 ~100Sec
=] TS =/IME BRAE BAfy
ltem Symbol Min. Max. Unit
TR
e T, 150 200 °C
Preheat Temperature
TR
BT ts 60 120 s
Preheat Time
:E‘ﬁzﬁs
FHRIR ) ) 3 °C/s
Ramp-Up Rate (T to Tp)
3 =N=|
. . :&*Eéfumfg TL 21 7 oC
Liquidus Temperature
= CE3E R (T, BYRTia
‘ m:.F;&_fE@%‘mnE( DRYBTIE] N 60 100 .
Time above Liquidus Temperature T,
mﬁl N=|
$1Elml}§ TP _ 260 °C
Peak Temperature
T. 7 (Tp-5)0 TpZIEIRYAT A Time During . % ]
Which T, Is Between (Tp-5) and Tp P
QE‘§~ <
B%ung ) B 6 °C/s
Ramp-down Rate(Tp to T, )

Http://www.kinglight-semi.com %15 U 3516 1T Rev 1.0
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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 ] e
‘ = 260°C+0/-5°C
ik Temperature
0, [\ . 1N
200 — ?00 C/E 3 -5°C/R ] 108
irst wave Time 10S
+200°C/sec

Second wave R 25%140°C

150 — -5°
' 5°C/sec Preheat temperature | 25 to 140°C
+2°C/sec FREATIE] 30=80%
100 — Preheat time 30to 80 S
50— Preheat zone
25°(
| | I I I T >
1 5 3 Time(min)
2516 71 316 W Rev 1.0
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