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HIGH VOLTAGE PHOTO
TRANSISTOR

DIP4 BERITSEYEE

* AP EENERRRT EARRENERAR, 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, MARITEMN. BES~ERZH, BRESE~RIRBHRTEIEER.
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.
* EERARHE P S| AR RE, BHRSSERBEFMPAEHIFEMESREEERNZIT. WREAEFBIEENRS, 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.
*AEPHERERTEFLRGNATNARAE. EEMEHHRARE, BaREEE, LURGH PN,
The information in this document applies to typical use in electronic component applications. For special applications, please contact Kinglight for
further assistance.
*RERBAY, THEEHNSIBRAAHHIAETHER. MTHHVESR, HSEEHME 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 Http://www.kinglight-OC.com.
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1. =miF= Product features
o EEREEHAZR (Current transfer ratio)
(CTR: 50~600% at I = 5mA, Vi = 5V)
« EER-REIREEBE(V e Min350V)
High collector- emitter voltage (V¢ Min350V)
- A SR ERERE(Viso=5000 V rms)
High isolation voltage between inputs and output (Viso=5000 V rms)
« BEAWFIRFI%E Compact dual-in-line package
s FRASERISERSRoHSHRAEE W
The product itself will remain within RoHS compliant version
« BFEEREEREACH;E#E Compliance with EU REACH
 GRAERE ((XRIFSIZAE) (R<900ppm, §<900ppm, iR+5<1500ppm)
Compliance Halogens Free (Only copper leadframe) (Br < 900ppm, Cl < 900ppm, Br+Cl < 1500ppm)
« L EHt Safety approval
CQCAIEEHEE(GRS:CQC23001407997) CQC approved (No. CQC23001407997)
UL AIEE#EE(ERS:UL-CA-2340753-0) UL approved (No. UL-CA-2340753-0)

2. MmimiR Product Description
* KL8STHRLTINEST —IRE SRR RINERRS, HAOCHEBEER.
The KL851 series devices consist an infrared emitting diodes, optically coupled to a phototransistor
detector.

« IR RAAASIDIPI%, TRMHLEES |BPEREFISMDIZEIR
The devices are in a 4-pin DIP package and available in wide-lead spacing and SMD option.

3. #mRif Product Applications
« BBiELiETelephone line interface
« SR IRAYEED Interface to power supply circuit
« SSRSHYHEHIEE, EREEsNHl Controller for SSRs. DC motor
« AIYRIEFEH28 Programmable Controllers

4. TE[E Schematic

S|#IEZE Pin Configuration
1. BAtRAnode

|
|
.! 2. [BtkCathode
o | \_ | 3. REItREmitter
' ' 4. &8 Collector
Http://www.kinglight-OC.com F2H 15T Rev 1.0
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5. Y6EB4FIH Electrical-Optical characteristics
« EAIRESEEGEE=25°C) Absolute Maximum Ratings(Ta=25°C)

24 Ge) BE(E 224)}
Parameter Symbol Rated Value Unit
TEMAER
MR I 60 mA
Forward current
IE(EIERMERR (1pshkif) e 1 A
ETUAN Peak forward current (1us pulse)
Input +
p REBE Vi 6 y
Reverse voltage
o e Po 100 mwW
Power dissipation
L
BRI e Pc 150 mwW
Collector power dissipation
EER AR SIREEE
& *&Eﬁj"f&. E Vero 350 y
] Collector-Emitter voltage
Output AR EE R
p SEEEIRERIR I 50 mA
Collector current
KREIR-EEFEREBE
. Veco 7 v
Emitter-Collector voltage
O —
SYZEANES o Pro 200 W
Total Power Dissipation
== jz 1 *
Bmhﬁ@_ (1) Vieo 5000 Vrms
Isolation Voltage
I N=]
"E'”“’%'% Torr 55 to +100 °C
Operating temperature
b N=]
i Tere 55 to +125 °C
Storage temperature
=] N=| 2*
hi‘ﬁumfi‘ (2%) TsoL 260 °C
Soldering temperature
BifiE(Notes):

1* ZREBIR1 DA, EXEE=40~60%R HELMHF, 5(H1&25E=E—#E, 534G =E—IE,
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* J24EAT18) 9107 Soldering time is 10 seconds

#
w
=
bz
o
=
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6. BSIF%E(Ta=25°C,BRIF5SHBHE)

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

S S | &/ME | HIBE | BRAXE | B 4
Parameter Symbol | Min. Typ. Max. Unit Condition
1E [+
Forward voltage
o Ny
EEJ)\ &rEJEEmu Ie ) ) 10 }-lA Vg=5V
In put Reverse current
SIPANEERS
BMARE Cin ; 30 | 250 | pF | V=0, f=1kHz
Input capacitance
S Bt a RS
SR EEQT*&I A REER R Veg=200V
Collector-Emitter dark lceo - - 100 nA
Il =0mA
current
SRS RFRIEEFEE L Z0AmA
Collector-Emitter Vceo 350 - - v o«
|F=0mA
i breakdown voltage
Out put Rk S EEBRIATEFRBE L <01mA
Emitter-Collector Veco 7 - - \Y; e
[;=0mA
breakdown voltage
SRR
= S=2 NS ‘ Vee=0V
Collector-Emitter Cce - 10 - pF
, f=1MHZ
capacitance
SRS RSIRIEEHBE
. |F=20mA
Collector-Emitter Veegay - - 04 \Y
. |C=1 mA
saturation voltage
BBt lrI=5mA
B e ‘ CTR 50 _ 600 % F
Current transfer ratio(1%) V=5V
e | IR o o | | o | Viessoovde
Transfer Isolation resistance ° 40~60% R.H.
Characteristics | #iN\#HEBES
i - Co i 0.6 - oF | Vio=0, f=1MHz
Input-output capacitance
LFhAdia
ﬂ lj t - 4 18 s VCE=2V:
Rise time
“FHEAT lc=2mA,
NI
. | tf - 5 18 Ms R.=100Q
Fall time
« IBETa=25°CFHI&(E Typical values at Ta = 25°C
Http://www.kinglight-OC.com FA4TIA5T Rev 1.0
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7. TISEMiRIE Reliability Test

FS | idiemE SEINE IHIG 5 L T0EES RGN WK
NO. | Test Items Reference Test conditions Test process Qty.(pcs) | LTPD
H:125+5°C 15min
N=N:= 8
1 Z:Z&WEH JESD22-A104C | [5min 300cycle 45 0/45
L:-55£5°C 15min
HTOL@100°+5C
RIS 168, 500,
2 = " | JESD22-A108C | IF=10mA 45 0/45
HTOL 1000hrs
lc=20mA
=i £ HTRB@100+5°C 168. 500,
3 | PEREEE | s atosc 45 0/45
HTRB Vce=280V 1000hrs
M= H3TRB@ 85+5/-
’m’ngﬁ{ﬁ JESD22-A101- / 168. 500,
4 [E&amidia 2°C. 85+5%RH 45 0/45
B 1000hrs
H3TRB Vce=60V
734 JESD22-A102- | Ta=121%5°C,
5 & 96hrs 45 0/45
Autoclave C 100+5%RH, 2atm
=i 168, 500,
6 Rt JESD22-A103C | HTS@125+5°C 45 0/45
HTS 1000hrs
i 168, 500,
7 IRi bt JESD22-A119 | LTS@-55+5°C 45 0/45
LTS 1000hrs
i e
8 E]:ﬁ A 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 B NS = Pl EREFEERE SRS PR ERN, AT RIESSR B R RE P REXRH TN
B | (FEPREXREEREREINELE AR mEARRERE T
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. 1FEMZ% Characteristic Curves
E1 IEABERSIERBENXER

Fig.1 Forward Current vs Forward Voltage

o

-
=]

Forward Current, I, (ma)

!
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Forward Voltage, V, (V)

B3 SRR SRR A SIIREBENXR

Fig.3 Collector Current vs Collector

1.6

Emitter Voltage

Collectar current, | (ma}

Collector-emitter voltage, ¥, (V)

5. SEFEAR - RSB ESIMRRERIR R

Fig.5 Collector-emitter Saturation Voltage vs

Ambient Temperature

B2 BintEiatb SIEMERAIRER

Fig.2 Current Transfer Ratio vs Forward Current
10

T,=25°C
V=5V

10
Forward Gurrent, |_(mA)

E4 EXERERL SIMNERERRIX R

Fig.4 Relative Current Transfer Ratio vs

Normalized to IF-5r|1A

-

Normalized Current Transfer Ratio, CTR

=
=

-

Ambient Temperature

1,=5mA, V_=5V

—/

Relative Current Transfer Ratio, CTR(%)

0 25 50 7% 100

Ambient Temperature, T, (°C)

El6 FEFEIRSMERERIXER

Fig.6 Dark Current vs Ambient Temperature

1

Z oas v, =200V
g 1.=20mA, | =1mA : : :
=~ 014 0 — a1
3 . E !
g’ 0.12 Eé 0.01 r :
o -~ TE N
E 0.10 i £ /
g 0.08 |- / § 163 —
- 3
Fowb £l
E P il %
g 0.02 E i
3 | i : :
O 0.00 1Esl . . . 1 L
-25 [ 25 50 75 100 -40 -20 0 20 40 60 80 100 120
Ambient Temperature, T, (°C) Ambient Temperature, T, ( °C }
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E7. FFRE A S s EERIKFR 18 SR - R SR E S IEMEEARAIR R
Fig.7 Switching Time vs Load Resistance Fig.8 Collector-emitter Saturation Voltage vs
Forward Current

=
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EV“'.-'Z\:', HEEE
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Fig 9. Switching Time Test Circuit & Waveforms
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9. iJE(SE Order Information

o YGRS Part Number

KL851X(Z)-V
(B2 PN:KL851X-Z-V)

BfiE(Notes):
X = FR5IMAZZGRINST. MEE)
Lead form option ( S1, M or none)
Z = FRARETISRIEI(TA, TB, TU. TD & %)
Tape and reel option (TA, TB, TU, TD or none)
V = FRRVDERR(EFIEEENFRA"V")
VDE (Only add "V" to laser characters specified by the customer)

il ik BRHNE
Option Description Packing quantity
SHINone ¥RAEEDIP-4 BFE100pcs
Standard DIP-4 100 units per tube
M ITSH(0.452JA)ER) &E100pcs
Wide lead bend (0.4 inch spacing) 100 units per tube
ST (TA) REINGZEEMIZ T TURECER) + TARITE & BihitE §#1000pcs
Surface mount lead form (low profile) + TA tape & reel option 1000 units per reel
S1(TB) RENGEMIZ T TR ER) + TBRIT & Sk §#1000pcs
Surface mount lead form (low profile) + TB tape & reel option 1000 units per reel
S1 (TU) RENGEMIZ T TURECER) + TURIT & St §#1500pcs
Surface mount lead form (low profile) + TU tape & reel option 1500 units per reel
S1(TD) RENGEMIZ TS TV (RS ER) + TDRITE & BihikiE §#1500pcs
Surface mount lead form (low profile) + TD tape & reel option 1500 units per reel

#
(oo}
=
bz
o
=
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10. BFERT(8A(i:=K) Package Dimension(Dimension in mm)

- {7fEDIPELE Standard DIP Type

£.50£0.30

I |

o u
4.58+0.30

{- m

. 762

| TYP. ‘

{ 45+03

0.5020.1 2.820.5

n_
—
l'.ﬂ

0.23 %

| —
|_ 7.6E2~9.5 254

TYP.

« #EIFEMELS Option M Type

£.500.30

458+0.20

Hlo mE:
A= =)

'H f 4.50x0.3

0.50£0.1 '

025
l 10.16
TYP. E,I'E:_
Http://www.kinglight-OC.com 9T 15T Rev 1.0
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- #$FS184S Option S1 Type

(njo Lb 458403
q! D |

‘! a \‘ 14501 -
*I:ﬂ\ IL ﬁ?rr jﬁ.ﬁlﬂ}tﬂﬂﬂ

F

10.3 MAX TYE.

0.253
|EH] N D-] i D-i
2.24

- REVGESIZHIESR HEFIEE2H B Recommended pad layout for surface mount leadform

S1HIEYER S1 Options

1.6:8min

1.71mm

2.54mm 1.

7. 71mm

1 1. (s5mim

[

FiE(Notes):
a. ERRR I UitE%Suggested pad dimension is just for reference only
b. IBRIBE N AZEBEIEKIZRR I Please modify the pad dimension based on individual need

Http://www.kinglight-OC.com %510 7T 3£ 15 1T Rev 1.0
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11. 8&HBtFc Device marking

o w [P Ho w [P
851 851 :

BfiE(Notes):

KL = R EAYtEBEARAE Denotes KingLight

851 = R MEERM4S Denotes Device Part Number
Y = FR1EFHES Denotes 1 digit Year code
Ww = FR2BBIES Denotes 2 digit Week code
v = RRVDERR(BZFISERESIF/AZ"V")

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

Http://www.kinglight-OC.com H11 15

=
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12. ¥ EHEHEEME Tape & Reel Packing Specifications

* I%HETA Option TA « IE&HETB Option TB

5506600600000 60

ﬁﬁ}% FEETCE

HimiHe8 75 Direction of feed from reel HimiHe8 75 Direction of feed from reel

¥l R~ Material belt size

Do Fa Fo t

s 5 oo 0o RITIT TSSO |

S R 7 S e
] T I / 1 r

] =
A -
NE =
_ Rj_ﬁ? A B DO D1 E F
Dimension No.
S1RS
TR (mm) 107401 | 465+01 | 1.5%0.1 15+01 | 1.75#01 | 7.5+0.1
S1 Dimension(mm)
NE =
_ Rj_ﬁ? PO P1 P2 t w K
Dimension No.
STRS (mm
_RT(_ ) 40401 | 12.0+01 | 2.0+0.1 0.4+0.1 16.040.3 | 3.9+0.1
S1 Dimension(mm)

Http://www.kinglight-OC.com #1270 3L 15

=
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FsiEmaEEMigTape & Reel Packing Specifications

« J%&ZETD Option TD * BEETU Option TU
ssesesesssesien  eEiiEsiiiiiiss

=)

m— >

Ei4575 @ Direction of feed from reel Eim45 751 Direction of feed from reel

#lt5 R~ Material belt size

[Q (] P2 T

U J Il I i
® P 6 & & "l B
[l [ | ]1 ( __D/ _FE,
/ \
Al A Pl ‘Lm =

Ll

, Rjﬁ? AO BO DO D1 E F
Dimension No.
J(mm
. R__f(' ) 4.9+0.1 10.4+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 KO
Dimension No.
J(mm
. R__f(' ) 4.0+0.1 8.0+0.1 2.0+0.1 0.4+0.1 16.0£0.3 4.6+0.1
Dimension(mm)
Http://www.kinglight-OC.com %13 7 3L 15 1T Rev 1.0
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13. (RIEBEMMZ Temperature Profile Of Soldering

EiREiBEMZ Reflow soldering

N T EFTRRREAES R T, #{T—RE

EEFRE(EN, AEEBIT=X

One time soldering reflow is recommended within the condition of temperature and time profile

shown below. Do not solder more than three times.

4K - tp=30 Sec
Tp=260"C —> €
B o rokT e, R Al Tp—SDO(Max 3{)5}
e ey TR
w : 3°C/Sec Max 5 ==
g S N Ramp-down
S | Tsmax200°C < i —
a | B0 ~1{)DSE|: 6°C/Sec Max
5
= Tsmin=15
g |22
= ;
37 /sec Max
2500 i - § S ~ i }_
Y o = =i Time(Sec)
Ts=60~1205ec 60 ~1005ec
IiH TS =/IME BAE BAfy
ltem Symbol Min. Max. Unit
TR
e T, 150 200 °C
Preheat Temperature
7RI
BT ts 60 120 s
Preheat Time
}l'lml]_—'— ) ) 3 °C/s
Ramp-Up Rate (T to Tp)
3 =N=|
. . :&*Eéfumfg TL 21 7 oC
Liquidus Temperature
BT RELRE T, )AIBTE
‘ = /&‘*E l‘mﬁx;( L) &) o 60 100 .
Time above Liquidus Temperature T,
mﬁl N=|
$1Elml}§ TP _ 260 °C
Peak Temperature
T. 7(Tp-5)F0 TpZiBIRYAT 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, )
Rev 1.0
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. HIZI2BEMZ Wave Soldering
BERMT, ENRIEE

One time soldering is recommended within the condition of temperature

N
300
260+0/-5°C
250 7 R
U . 260°C+0/-5°C
B Temperature
o N i 4N
200 ’;.200 /e HW-SC/ R Sl 108
irst wave Time 10S
+200°C/sec
Second wave FPVEE 25F140°C
150 — I -5°C/sec o
Preheat temperature | 25 to 140°C
+2°C/sec FREATIE] 30=80%
100 Preheat time 30to80S
50— Preheat zone
25°C
| T T 1 I R
1 ) 3 4 Time(min)
Http://www.kinglight-OC.com %515 7 3L 15 1T Rev 1.0
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