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KL4502,KL4503
DIP8 HIGH SPEED 1MBit/s
TRANSISTOR PHOTOCOUPLER

DIP8 &iE1MBit/s GRIFE 548

*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.

* EERAHE RS AR GE, EHRTRESEFHPRENTEMSE SIRFSEERET. MREAERBILEENRG, REMBFETSIER
BERR AR,
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.

*AEPERER TR F RN ARARAZ. WEEMEHRAE, HamaNMBTFEE, DRSH—SHE.
The information in this document applies to typical use in electronic component applications. For special applications, please contact Kinglight
Microelectronics for further assistance.

*REMEWBTF Y, TEEFRETAIHNATHER. ITRHAVER, BESEEHML 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. Pmi%s Product features
« EE1MBIt/s High speed 1Mbit/s
- TYERESEEE -55°C = 100°C
Wide operating temperature range of -55°C to 100°C
 OJ{RIEE 0 & 70°C BESEERIE T Guaranteed performance from 0 to 70°C
- A SHHESMREEEViso=5000 V rms)
High isolation voltage between input and output (Viso=5000 V rms)
* TTEZE ((R<900ppm, §<900ppm, ;R+&<1500ppm)
Halogens free (Br < 900ppm, Cl < 900ppm, Br+Cl < 1500ppm)
« FFAEEEREACH;E/ Compliance with EU REACH
+ ILPbEFAROHSHRAE Pb free and RoHS compliant
- L4t Safety approval
CQGAIEEHE(GRS:CQC23001408000) CQC approved (No.CQC23001408000)
ULAIEE#RLE(ERS: UL-CA-2340753-0) UL approved (No: UL-CA-2340753-0)
VDENIFE#H(%7S:40059021) VDE approved (No.40059021)
2. P miti® Product Description
« KL4502F0KL4503 88— MIIMNRST IR E S — NSRBI RN E SRS EK.
K RERETRHEASERRAIRIERE, BIRORMARASIIER-KBIRES,
EHEECERI RN E GRIER TN HER.
The KL4502 and KL4503 devices each consist of an infrared emitting diode, optically

coupled to a high speed photo detector transistor. A separate connection for the photo diode
bias and output-transistor collector increase the speed by several orders of magnitude over
conventional phototransistor couplers by reducing the base-collector capacitance of the input
transistor.
« ©fI1RA 8 51k DIP %<, BEE5|LIRIE SMD Pk
They are packaged in an 8-pin DIP package and available in wide-lead spacing and SMD options

3. #mRif Product Applications
o SERIEIIES Line receivers

« BB{5i&% Telecommunication equipment

o BBHIRENEEE PRITHERERAEFRE Power transistor isolation in motor drives

« BERIDE B RIAEYE Replacement for low speed phototransistor photo couplers
« FFRE(EBIRARIREIE Feedback loop in switch-mode power supplies

* 3 FHEEE8 Home appliances

« BIRIZIEIEMPEE  High speed logic ground isolation
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4. IgEE Functional Diagram

Schematic
1 8
x
2 / 7
3 6
4 5

S|JECE Pin Configuration
1. ToiE£No Connection

2. fRtkANnode

3. [BtkCathode

4. ToiEZNo Connection

5. #ith GND

6. BHEEVout
7. EREBEVs
8. TYEEEEVcc
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5. Y6EB4FIH Electrical-Optical characteristics
« EAIRESEEGEE=25°C) Absolute Maximum Ratings(Ta=25°C)

3 s el Baf
Parameter Symbol Rated Value Unit
1EMEER Forward current le 25 mA
IBEIERBR (50% H=tE, 1 ms PW) | 50 A
Peak forward current(50% duty, Tms PW) P
BN igEmaseEst (<1us PW,300pps) | 1 A
Input | peak transient current(<1ps PW,300pps) Firans
RFEJE Reverse voltage Vi 5 Vv
Ih#E Power dissipation PN 45 mw
IN#E Power dissipation (Tx = 25°C) Po 100 mW
i HERiA Average Output current loave) 8 mA
e ~ Lime
Output IE{EHHERR Peak Output current loe 16 mA
HiHERE Output voltage Vo -0.5to0 20
T/EEJE Supply voltage Ve -0.5 to 30
RTHER
7 N Pror 200 mW
Total Power Dissipation
FEESER/E ( 1*) Isolation Voltage Viso 5000 Vrms
TR Operating temperature Torr -55 to +100 °C
f&fZIRE Storage temperature Tstc -55 to +125 °C
N=Earay=] 2*
A:FEZIJIIIJ'E ( ) TeoL 260 °C
Soldering temperature
B iE (Notes):
1+ ZREIR1 DA, 1EXIEEE40~60%RHIET, REEEMEAT, 1. 2. 3&4ENEHEAE—#, 5. 6. 7&8H
R

AC for 1 minute, R.H.= 40 ~ 60% R.H. In this test, pins 1, 2, 3&4 are shorted together, and pins
5, 6, 7&8 are shorted together.
2* J2HEAYIE)9 107> Soldering time is 10 seconds

b
N
=
H
&
=

Rev1.0

Http://www.klmicro.com




Kinglight®
maeEF

KL4502. KL4503 Datasheet

6. B (Ta=0ZE70°C, [{IESEHE)
Electrical Characteristics(Ta=0 to 70°C unless specified otherwise)

28 Gass BIME | FIBE | &XE | B FiH
Parameter Symbol Min. Typ. Max. Unit Condition
1E Ay
IR \' - 1.45 1.8 \Y l;=16mA
Forward voltage
HBE
TN RFIFRFE A 5.0 - - v lr=10pA
Inout Reverse voltage
npu R "
I[EMBEESERE
Temperature coefficient AVe/AT, - -1.9 - mV/°C [r =16mA
of forward voltage
||:=0mA,
Vo=0Open
. \ - | 001 | 1 o=+P
PESBEFIIEER V=15V,
Logic High Supply lccH uA Ta=25°C
Current [r=0mA,
- - 2 Vo=0Open
VCC=1 5V
B F T e =1omA
= o leat . 140 | 200 | uA | Vo=Open,
] Logic Low supply current
Vcc=1 5V
Output
||:=0mA,
- 0.001 0.5 V0=VCC=5-5V,
BB HER Ta=25°C
Logic High Output [r=0mA,
Current lon - 0.01 1 uA Vo=Vcc=15V,
Ta=25°C
||:=0mA,
- - 50
VO=VCC= 15V
Http://www.klmicro.com #5018 1 Rev1.0
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- (Bt (Ta=0ZE70°C BB BME)

Transfer Characteristics (Ta=0 to 70°C unless specified otherwise)

28 FS | &ME| BE | &XE | 8B FiH
Parameter Symbol | Min. Typ.* Max. Unit Condition
et | KL4502 9 ] 50 le=16mA, V=04V,
Current KL4503 Vcc=4.5V, TA=25°C
CTR %
Transfer KL4502 15 l[r=16mA, Vo=0.5V,
Ratio KL4503 Vcc=4.5V
BIE(EEE T KL4502 ) 0.25 04 l[;=16mA, lo=3mA,
HERE KL4503 ' ' Vec=4.5V, Ta=25°C
Logic Low VoL Vv
Output KL4502 05 [e=16mA,
Voltage KL4503 ' lo=2.4mA, Vcc=4.5V

#
»
=
bz
®
=

Rev1.0

Http://www.klmicro.com




Kinglight®
e HBEF KL4502. KL4503 Datasheet

FFREFME(Ta=0ZE70°C, V=5V, le=16mA, BRIESEIRER)
Switching Characteristics (Ta=0 to 70°C, Vcc=5V, lr=16mA unless specified otherwise)

28 5 B/ME | HitgE | &XE | 8 | &5
Parameter Symbol Min. | Typ.* Max. | Unit | Condition
BN FRUEREIEIR
ioIE] - 0.35 0.8 R.=1.9kQ), Ta=25°C
b tion del KL4502 T
‘ropaga |or? elay KL4503 PHL us
time to Logic Low _ _ 10 R.=1.9kQ
(Fig.8)
BIEEEFANEREER
ioIE] - 0.3 0.8 R.=1.9kQ), To=25°C
- o del KL4502 .
ropagation dela
. pag 'ael y KL4503 PLH us
time to Logic High _ } 10 R.=1.9kQ
(Fig.8)
e SO rmomA
*}f:tﬁ?( ) PSERE L kL4502 1000 ; - Vew=10Vp-p,
ki R.=1.9kQ, Ta=25°C
Common Mode CMy V/us
. . IF=0mA,
Transient Immunity at
. . KL4503 15000 | 20000 - Vem=1500Vp-p,
Logic High (Fig.9)
R.=1.9kQ), To=25°C
BT RIS r=16mA
*af#trﬁ‘( - PSR kL4502 1000 ; - Vew=10Vp-p,
e R.=1.9kQ, Tx=25°C
Common Mode CM, V/us
. . [r=16mA,
Transient Immunity at
) . KL4503 15000 | 20000 - Vem=1500Vp-p,
Logic Low (Fig.9)
R.=1.9kQ), Tp=25°C

* Ta = 25°C &4 FROMIEE
* Typical values at Ta = 25°C
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7. $51¥#4 Characteristic Curves

E1. IEMEE7R vs IEMEBERIXR B2 BBifERIALY, vs IEMEBRAIXR
Figure 1. Forward Current vs Forward Voltage Fig.2 Current Transfer Ratio vs Forward Current
100 1.4
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E : B us !
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02 | Vo=04V P JL_I§
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TERIFRE(V) ' IERREHlE (MA)
Forward Voltage Forward Current
E3. EEimiEHatl vs INRREAIXER El4. tHEER vs BB ERIXER
Figure 3. Current Transfer Ratio vs Figure 4. Output Current Vs Output Voltage
Ambient Temperature -
12 T,=25°C
o V=5V
o 10 e e < 18
5 / £ P il i
o oy | - 9+ - jpamw=m=TT
U ~ 08 ‘“é"_-‘-' NS s [ P I 1z=35mA
;5“2 el Rl ey e i i I i S 1:=30mA
&S 08 E £ TS P Lk -
R 23 Ig=25mA
o= Y 8 —— 1=20mA
B o ¥ s a
®we T 1:=15mA
= lg=16mA —
U 02 \;cc=5\f — 8 4 1e=10mA
Normalized to T,=25°C Vo=0.4V 1z=5mA
0.0
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 FERETA(C) SEEBERRFIREE
Ambient Temperature,T, (°C) Collector-Emitter Voltage, V(V)
ElS. ZESEFRLER vs RERERXER E6. EIBIER vs TaZkEREAIX R
Figure 5. Logic High Output Current Figure 6. Propagation Delay vs Load
vs Ambient Temperature Resistance
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E7. EREER vs IRENXER

Figure 7. Propagation Delay vs Temperature
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Figure 8. Switching Time Test Circuit & Waveforms
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9. BHESITUEMI R BRI

Figure 9. Transient Immunity Test Circuit & Waveforms
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*3BERBENHERSTMEREIMES VM sIIEHNSEATSZ (1IE) dVem/dt, LIFHRE LRSS
ERESHEPRS (B VO >2.0V) , BEREFAHEESTIERREINTMES VM EIGHRKIER
(fa) dVem/dt, LIFREHERIFESEREIRZE (B VO <0.8V) ,
*3 Common mode transient immunity in logic high level is the maximum tolerable (positive) dVcm/dt
on the leading edge of the common mode pulse signal VCM, to assure that the output will remain in
a logic high state (i.e, VO >2.0V).Common mode transient immunity in logic low level is the maximum
tolerable (negative) dVcm/dt on the trailing edge of the common mode pulse signal, VCM, to assure
that the output will remain in a logic low state (i.e., VO <0.8V).

\EH
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8. iJE(SE Order Information

o #ElEE Part Number

KL450XY-Z-V
fifiE(Notes):

>

= THRS(X=283)

Part No. (X = 2 or 3)

<

= SIEZZUEIR(DIP, S. S1. M)

Lead form option (DIP, S, S1, M)

N

= B AIEHHIEI(TA, TB)

Tape and reel option (TA, TB)
V = RRVDEIRR(EFISEESIF A"V
VDE (Only add "V" to laser characters specified by the customer)

il fEiR BEHE
Option Description Packing quantity
7o tEDIP-8 FE45pcs
None Standard DIP-8 45 units per tube
M B35 |HISH(0.452 T 1A)ER) BE45pcs
Wide lead bend (0.4 inch spacing) 45 units per tube
STA REMEEES | = + TAZTSFIB IR §#1000pcs
Surface mount lead form + TA tape & reel option 1000 units per reel
S-TB FREMGEES | 522 + TBE A NG LR B4%1000pcs
Surface mount lead form + TB tape & reel option 1000 units per reel
S1-TA FREINGES | L7V (B ) + TARH A S IR §41000pcs
Surface mount lead form (low profile) + TA tape & reel option 1000 units per reel
S1-TB REMES |2/ (RSI ) + TBE IS HIELT &%1000pcs
Surface mount lead form (low profile) + TB tape & reel option 1000 units per reel

Http://www.klmicro.com 1118 |

Rev1.0
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9. FERT (8= XK) Package Drawing(Unit:mm)
* ¥uEDIPELS Standard DIP Type

5.6020.30

O b

9.7620,30

calinealin:

u;
b

7.62
TYP.

/ \ [ \
| { 4.5%0.3

025  5*~15 1M 0.50£010 | 254
TYP.

* EEMELE Option M Type

H[o 1 ]

{F. q}ﬂ.miﬂ.m

H ub

¢ =2
i

| ’ 4,9£0.3

025
L 10.16 | 0504010 | | 254
TYP. TYP,
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« 1%&$ESELIE Option S Type

6,60£0.30

1.43

==

O

8.7610.30

%%%"
TTT T

7.62
TYP.

/ ll / .5010.30 I

| TR S

L
L_0.6MIN ==
0.25 -1 ‘ TYP.
_ 10.3 MAX

« SRS 18LE Option S1 Type

_L 6. 6040, 30 \
l-_jgﬂt O i

CEE jﬂ:] 9. 760,30

Gis nil)

(H D .

o
,/ \ / - \3.501&30 ]
i J\ HL.‘M _ﬁi | 5{ | 2.60£0.30
“ ‘| OGMINlﬂa MAX l Eﬂ
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o REMGEES |EAHELR HEZIRE2 /5 Recommended pad layout for surface mount lead frame

183

'Q

171

2.54

11.07

£%iE Notes
a. BVERR JtE%ESuggested pad dimension is just for reference only
b.IBHRIEMNAZEIEKIERE R T Please modify the pad dimension based on individual needs

Http://www.klmicro.com #1471 3£ 18
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10. &&FiFic Device marking

i B e B O e W e B

KL | KL

4502 § 4502
YWWV |
O o 417

T E OE O

(&4&# Template reference)

fifiE(Notes):
KL = REEMEFER2AT Denotes Kinglight Microelectronics
4502 = XM EER4S Denotes Device Part Number
Y = FRR1MUFHrBDenotes 1 digit Year code
Ww = FR2(FE5IFBDenotes 2 digit Week code
% = R RVDERR(ZFIEERIEFAA V")

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

\EH

il Rev1.0
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11. HHENEHE RIS Tape & Reel Packing Specifications

« %&ETB Option TB

« JEETA Option TA

GO OOROVVOCT OO

» : q b o & b
E— ——
Eihift44875 @ Direction of feed from reel EiiH£475 @ Direction of feed from reel
#1158 R~ Material belt size
D P2 Po t
= W =T
CCTETOOROOHGOO OO
1 (i
T ——e—-—--—{%}-—--—}9’1-————{9—-—— i @
7
&/ B Lﬁ-
1 oz
A
RI®S A B DO D1 E F

Dimension No.
> (mm
,Rjg ) 10.4+0.1 | 10.0+0.1 | 1.5+0.1/-0 | 1.5+0.25 1.75+0.1 7.5+0.1
Dimension(mm)
_ Ra‘éﬁ? PO P1 P2 t W K
Dimension No.

R~ (mm)
. ) 4.0+0.1 12.0£0.1 | 2.0+£0.05 | 0.4+0.05 16.0£0.3 4.5+0.1
Dimension(mm)

Rev1.0
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12. 1RIEBEMMZ Temperature Profile Of Soldering

- EiREBEmZ Reflow soldering
A NEATRRREMI SR T, ST OREIRIEFL, FAMSET=R
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=260C — &
.........................................._..............................:::: ................................ Tp—SDC[Max SDS}I
e FH1E E Ramp-up -
© - 3°C/Sec Max MElEE
g TR0 A & |Ramp-down
© | Tsmax200C —
2 £,-60 -1005ec 6C/Sec Max
G
= Tsmin=150"
Tl bkl
= ;
3°C /sec Max
I5°0 » — = R
< e < 21 Time(Sec)
Ts=60~1205ec ' 60 ~100S5ec
=] TS =/IME BAE BAfy
ltem Symbol Min. Max. Unit
TR
e T, 150 200 °C
Preheat Temperature
TR
BT ts 60 120 s
Preheat Time
:EI‘*Z{S
FHRIR ) ) 3 °C/s
Ramp-Up Rate (T to Tp)
by =N=|
. . :&*Eéfumfg TL 21 7 oC
Liquidus Temperature
= SB3E R (T, BYRTia
‘ m:.F;&_E%‘ImE( DRYBTIE] N 60 100 .
Time above Liquidus Temperature T,
mﬁl N=|
$1Elml}§ TP _ 260 °C
Peak Temperature
T. 7(Tp-5)F0 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.klmicro.com HA7 W18 | Rev1.0
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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] i
. 260°C+0/-5°C
I Temperature
(o) [\ N 7N
200 — ?00 C/P 5 P-5°C/ FEj1E) 108
irst wave Time 10S
+200°C/sec
Second wave FPVEE 252140°C
150 — -5°
4 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°C S
I | | | | | I -
1 5 3 4 Time(min)
Http://www.klmicro.com %18 ;T L 18 T Rev1.0




