KL2501 Datasheet

Kinglight' &8

KL2501
PHOTO TRANSISTOR

DIP4 RIFEFHE

* AP EENEERRT EARRENERAR, HERSE,
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.
* EIERAARHE P S| AR RE, BHRSSERBEFMPAEHFEMESREEERNZIT. WREFEFBIEENRS, 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.
*AEPHERER TR FRFNATNARAE. MEEMEHHRAE, BaREEiE, LURGH DI,
The information in this document applies to typical use in electronic component applications. For special applications, please contact Kinglight for
further assistance.
*RERBAY, TEEHSBRRATHNAETMNER. WTHEHIER, BHSEEAME 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. 455 Product features
o EEREEHAZR (Current transfer ratio)
CTR: 80~600% at I =5mA, V¢ =5V
- WASHHEREEE(Viso=5000 V rms)
High isolation voltage between inputs and output (Viso=5000 V rms)
o [BEBEEES >7.62mm
Creepage distance>7.62mm
« TYERERIX+110°C
Operating temperature up to +110°C
* 4PINS|FIEH5AR
4PIN DIP encapsulation mode
« THEBEfAFEROHSIRE
Pb frss and ROHS complikant
« &5 Safety approval
CQOAIEE#E#HRS:CQC23001407997) CQC approved (No. CQC23001407997)
ULAIEERUE @RS UL-CA-2340753-0) UL approved (No. UL-CA-2340753-0)

2. = alEiR Product Description
« KL2501 68 S seH— ML R S RsfI—IRNPN B IA B4R

KL2501 photo coupler consist of one piece of GaAs emitter and one piece of NPN transistor
« EI1RAA45|FIDIPER, FHRAEES |£RIEFISMDIEIN
Packaged in a 4-pin DIP package and available in wide-lead spacing and SMD option

3. ™mpMHA Product Applications
« OIJRTE #2428 Programmable controllers
« YR FE. ME{YE8 Instrumental application, measuring instruments
+ X FHEREE, WIXEEIN#282 Home appliances, such as fan heaters, etc.
« BB{Si1%% Telecommunication equipments
« RNEEBAL ARBEFNEEZ BRIESER

Signal transmission between circuits of different potentials and impedances

4. IgEE Functional Diagram

1 4 3|BJBCE Pin Configuration
1. f[EtkAnode
! 2. fAtkCathode
3. REIREmitter
2 3 4. g8l Collector
Http://www.kinglight-OC.com F2H TR Rev 1.0
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5. Y6EB4FIH Electrical-Optical characteristics
« EAIRESEEGEE=25°C) Absolute Maximum Ratings(Ta=25°C)

S Ge) BE(E =2y,
Parameter Symbol Rated Value Unit
na 323
MR I 60 mA
Forward current
& TEFIER7E(100uskki, 100HZSRER)
Peak forward current (100us pulse,100Hz lep 1 A
frequency)
A REBE
=] <
Input Vi 6 \Y
Reverse voltage
CiEs 100 mW
Power dissipation b
HERZE(Ta=100°C) ° 5 g mW/°C
Derating factor (above Ta=100°C)
SEFBIREETE
< 1;& b |C 50 mA
Collector current
SRS RIIRIAREE
. Vceo 80 Vv
o~ Collector and emitter Voltage
8l N -
REIR S EEERIAREE
OUtpU X VECO 7 \
¢ Emitter and Collector Voltage
PIES 150 mW
Power dissipation b
HERE%(Ta=100°C) c 5 g W/
Derating factor (above Ta=100°C)
ISHEEEan kS
e Pror 200 mw
Total Consume Power
PRESERE (1%
" ] () Viso 5000 Vrms
Isolation Voltage
I N=]
W’”’E Torr 55t0 +110 °C
Operating temperature
b N=]
i Tere 55 to +125 °C
Storage temperature
=B =2y 2*
A:FEZIJIIIJ'E ( ) TeoL 260 °C
Soldering temperature

1* MR DA, EXEE40~60%ME T, BEBEEMRSE 1&2MEEE—IE, 384HIEREE—IT
AC for 1 minute, 40~60%RH in this test, Pin 1,2 are shorted together, and3,4 are shorted together
2* 242A4a) 59 10%8 Soldering time is 10 seconds

bt
w
=
H
3
=
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6. BSIF%E(Ta=25°C,BRIF5SHBHE)

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

S S | BUME | IBE | &XE | B i
Parameter Symbol | Min. Typ. Max. Unit Condition
1E £
Forward voltage
4 323
TP RMEBR Ie ) ) 10 }-lA Vg=5V
In put Reverse current
ANES
BMARE Ci - 50 | 250 | pF | V=0, f=1kHz
Input capacitance
SRS RIIRIEREER
. V=80V
Collector-Emitter dark Iceo - - 100 nA
[ =0mA
current
SRS AGIRE BE
gy | ERORREESEE 01mA
Collector-Emitter Vceo 80 - - Y
Out put [(=0mA
breakdown voltage
B EEERIEEFEE L <01mA
Emitter-Collector Veco 7 - - V e
[r=0mA
breakdown voltage
SRR S R STRIEIRIR 1o
Collector-Emitter Veegat - 0.1 0.3 Y F
X |c= 2mA
saturation voltage
BRI [r=5mA
T _ CTR 80 ; 600 | % F
Current transfer ratio(1%) V=5V
A= Vio=1KVdc
bR .B . Riso 1x10" ) ) 0 10
Isolation resistance 40~60% R.H.
ettt
Transfer FBA
er | s C - 06 | 10 | pF | Vio=0, f=1MHz
Characteristics | Floating capacitance
ﬁt%ﬁ?ﬁ_’ VCE= SV,
o fc - 80 - kHz lc=2mA
Cut-off frequency
R.=100, -3dB
LEFtetE
_ﬂ- j,LIj t, - 3 18 Ms Vee=10V,
Rise time
TRERTIA jcm2mA
- t - 5 18 | s R.=100Q
Fail time
« IBETa=25°C N IHEE Typical values at Ta = 25°C
Http://www.kinglight-OC.com FATIHATRH Rev 1.0
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* (EEF SR ER (Ta=25°C, RIEBEHE)

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

28 S | BME | FBE | &XE | 8T 4
Parameter Symbol Min. Typ.* Max. Unit Condition
KL2501N 80 - 600
KL2501H 80 - 160
RS ISL KL2501W 130 - 260
Current KL2501L CTR 200 - 400 % I\;= S_rr;C
Transferratio KL2501K 300 - | 600 «
KL2501Q 100 - 200
KL2501D 150 - 300
Http://www.kinglight-OC.com 5T Rev 1.0
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7. TISEMiRIE Reliability Test

FE | {iEmE SEINE IO HIEITTE S FEBIKIE
NO. | Test Items Reference Test conditions Test process Qty.(pcs) | LTPD
B T H:125+5°C 15min
N N\
1 1:(1:21 JESD22-A104C | [5min 300cycle 45 0/45
L:-55+5°C 15min
HTOL@110+5°C
SRS D 168. 500,
2 el JESD22-A108C | I;=10mA 45 0/45
HTOL 1000hrs
IC=10mA
=5 = HTRB@125+5°C 168. 500,
3 BEREREE | s at0sc 45 0/45
HTRB Vce=60V 1000hrs
Big H3TRB@ 85+5°C,
M@?ﬁﬁ JESD22-A101- 168, 500,
4 [E5EaidiE 85+5%RH 45 0/45
B 1000hrs
H3TRB Vce=60V
E73% JESD22-A102- | Ta=121+5°C,
5 & 96hrs 45 0/45
Autoclave C 100+5%RH, 2atm
=i 168, 500,
6 i JESD22-A103C | HTS@125+5°C 45 0/45
HTS 1000hrs
Mok 168, 500,
7 imfat JESD22-A119 LTS@-55+5°C 45 0/45
LTS 1000hrs
HRRINIE
8 Ef;ﬂ e JESD22-B106C | RSH@260+5°C 10sec*3times 45 0/45
Ty Pb-free@
9 e JESD22-B102D 3sec*1times 22 0/22
SD 245+5°C
P BB S E RN E R EE RSB RS P HEKRD, T RES R B R E PR EKH TR
& | (EEPREXRKEIAENERE AR~ RERAERRE 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. 151¥Hh4 Characteristic Curves

Bl [EMERSIERBENXR El2 BiRfEHL SIEMBRAIIRER
Fig.1 Forward Current vs Forward Voltage Fig.2 Current Transfer Ratio vs Forward Current
- i . 3 ’ T=38'c Normalized to | =SmA
0_ V=5V
25'C g
:.E:, 10 - g
et §
= -
§ 11o'c E
B " g
§ E
5
o1 / T 1 T o9 ' e | i ) .
06 08 1.0 12 1.4 16 1.8 et 1 b 10
Forward Voltage, V, (V) Forward Current, IF (mA)
E3 BinfEHtt SIMRRERNXER E4 BEERSIMNEREXER
Fig.3 Current Transfer Ratio vs Fig.4 Dark Current vs Ambient Temperature
Ambient Temperature
14 10000 - - —
o vemtov ——
L|_J_ 'a |F-20mA IF=10mA it T : /
- N R — e z ! =
! | g / |
:ﬁ 10 | L IF=SmA —] \\_ _ﬁ 1 r ‘
E sl ,_..---—-_ Q\\\Q .'_:1 15 | /; 1 ;
P IF=2m#A N 2 !
E 06 [F=1mA .\\ ™~ § 1 |
% 04 | \""‘--_ 3 01 |
o — I
02 S oo
E V=5V Normalized to |, =5mA T,=25'C S /
0.0 i i i I I _— / 1 i
-60 -40 20 0 20 40 60 80 100 120 =60 40 .20 [i] 20 a0 60 80 100 120
Ambient Temperature Ta ('C) Ambient Temperature, Ta (°C )
El5 SREER-RSIRIGHBESSEERERIIXR El6 FFRAIESREFERERIRER
Fig.5 Collector-Emitter Saturation Voltage vs Collector Current  Fig.6 Switching Time vs Load Resistance
- 500
¥ =10 mA
o Vom0V |
g 100
s 5
: 7
3 5
% g 104 e 4+ " P
o £ I I a—
E a0 |
on " PR ..;.'l i i el Ahlj'lﬂ TOI-E 7o
Collector Current, | (mA) Load resistance, R (k1)
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P T SR T 3 R B K BT
Figure 7. Switching Time Test Circuit & Waveforms

Vee
o
: Input
F Pulse
e} ir
. Output 5 g
Input K :
Rin , ------------------
M o il | (b —. |
L ]
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9. iJE(SE Order Information
o FHPHEE Part Number

KL2501X(Y)(Z2)-V

(#}SPN:KL2501X-Y-Z-V)
BitiX(Notes):
X = FTR5IHFZEGEDN(S. S1. S2. M 8 F) Lead form option (S, S1, S2, M or none)
Y = RRCTRER(N, H. K. L. W, Q. D) CTRRank(N, H, K, L, W, Q, D)
Z = FFFETNEEIEI(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 ik BRHE

Option Description Packing quantity

SHINone ¥RAEDIP-4 §§1 00pcs
Standard DIP-4 100 units per tube

M) HrESRD(0.42 T [E)EE) & 100pcs
Wide lead bend (0.4 inch spacing) 100 units per tube

S (TA) REMEEERIZS T+ TARRS & SiliEE §#1000pcs
Surface mount lead form + TA tape & reel option 1000 units per reel

S (TB) REMEEERIZS T+ TBRES & SiliEE | @%TOOOpcs
Surface mount lead form + TB tape & reel option 1000 units per reel

ST (TA) RENGEMIZ T TV (RS ER) + TARIT %%&EJ‘&E | @%TOOOpcs
Surface mount lead form (low profile) + TA tape & reel option 1000 units per reel

S1(TB) RENGRIIE T TCRECER) + TBRIT & BHEE #%1000pcs
Surface mount lead form (low profile) + TB tape & reel option 1000 units per reel

S2 (TA) REMERESCB) + TARE & Bk &%1000pcs
Surface mount lead form (Gull-wing) + TA tape & reel option 1000 units per reel

S2 (TB) RENGEMETTCER) + TBRIT & Bt #%1000pcs
Surface mount lead form (Gull-wing) + TB tape & reel option 1000 units per reel

S (TU) REMEEERIES T+ TURES & S3liEE §#1500pcs
Surface mount lead form + TU tape & reel option 1500 units per reel

S (D) REMEEERIES T+ TDRRS & SiliEE §#1500pcs
Surface mount lead form + TD tape & reel option 1500 units per reel

s1 (TU) REMGREIES TV (RECER) + TURITE & SHItE §%1500pcs
Surface mount lead form (low profile) + TU tape & reel option 1500 units per reel

S1(TD) REMGERIIES TV (RECER) + TDRH & SHIILE §#1500pcs

Surface mount lead form (low profile) + TD tape & reel option

1500 units per reel
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10. FTHRRI(BA{L:E=K) Package Drawing(Unit:mm)

» ¥REDIPELS Standard DIP Type
6.5%0.3

o N
a H

458103

7.62
TYP 1.3+0.1

FPSE 2.8+05
0.25 0°~15* U i |
7.62 ~ 950 TYP
« EEMELS Option M Type
6.50.3
o ul
4581+0.3
7.62
TYP 1.30.1

I/ \ 0.4 #0.1 m t
\ ] {- 45%0.3

1l 0es 0.50.1 )
.04
l 1016 Lesdl
TYP
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« &% SELE Option S Type
6.5+0.3

i

=(|le
=

4581+0.3

o

762
VP 1.3#0.1

/ \ = :’[ 3,510.3 ‘
\ :

/ 05:0.1\:: : EU 4.3

.
A Ll_ - i

8.0 ' -
M
MIN IN TYP

10.3
MAX

* RS 184E Option S1 Type
6.50.3

O

Eﬂj; fo.SS 0.3
=n nt

7.62

TYP L&

\ A0 f[ \ 3.5[:0.3 |

j\\_ 0.5 10.1\: 4 | ] l 36403

2.54
TYP

T

I_D — T

6
IN 8.0 0.1£0.1§

MIN
10.3
MAX

o
on

=
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* $RS284E Option S2 Type
6.20 #0.30

i
130 =70

f
=1

Tl=
4,98 +0,30
LS

7.62
TYP,
/ \T‘ [ \3.50 +0.30
i N T\ o e T [ 3602030
- [T 0&MIN f ;
) 8.0MIn 254 L J
12.IMox——— TYP, 2

o REIMEEES | ZAELR HZIRE 1S Recommended pad layout for surface mount leadform

SFASTHIBYIELAE S and S1 Options S2HIEE#E S1 Options
1.3 —
1.85
l ]
1.04 254 Jl ’
f _l ¥ 2.3
1}5 1.04] _ :5
L'l
7.7 | 6.4 |
el
10.3
FiE(Notes):
a. BB R J{it5%ESuggested 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 #1270 317 T Rev 1.0
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11. &&Hixic Device marking

ﬂiﬁ O KL :fh § o KL ||

2501R | 2501L

/I =R e N

ffiE(Notes):
KL = XREEYHEBRAE] Denotes KingLight
2501 = R RER4S Denotes Device Part Number
R = ZRCTRER(N, H, K. L. W, Q. D) Denotes CTR Rank(N, H, K, L, W, Q, D)
Y = R MUFHLES Denotes 1 digit Year code
WWwW = FR2(UFERILHES Denotes 2 digit Week code
% = FRVDERR(ZFIEERIEFAA V")

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

=
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12. ¥IeHEHEEMIE Tape & Reel Packing Specifications

« EETA Option TA

5208003000000 0

* %&4ETB Option TB

= .

>

103345 77 1) Direction of feed from reel

¥l R~ Material belt size

103345 77 1) Direction of feed from reel

Do P2 Fo __L_
=29 - i
R b B o R R e
L ! : - k.
AR
i i / T T
M P1 Lk
A
_ Rjﬁ? A B DO D1 E F
Dimension No.
S2R~(mm
. A ( ) 12.15+0.1 4.65+0.1 1.55+0.1 1.5+0.05 1.75+0.1 7.5+0.1
S2 Dimension(mm)
~(mm
) R ( ) 10.4+0.1 4.55+0.1 1.5+0.1 1.5+0.05 1.75+0.1 7.5+0.1
Dimension(mm)
T_]— =]
K %ﬁ? PO P1 P2 t W K
Dimension No.
S2R~J(mm 16.0+0.3/-
. R__f(. ) 4.0+0.1 16.0+0.1 2.0£0.1 0.35+0.1 / 4.55+0.1
S2 Dimension(mm) 0.1
~(mm 16.0+0.3/-
) A ( ) 4.0+0.1 12.0+0.1 2.0+0.1 0.35+0.1 / 4.55+0.1
Dimension(mm) 0.1
Http://www.kinglight-OC.com 4T IT T Rev 1.0
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* %&ETD Option TD « EETU Option TU
©OOPCOOH B i i
22 [EE] [EE Y 25l [5al [2a

‘ =) 5] a =]
caalcaa e T3 73 g%
213345 77 1) Direction of feed from reel 3345 77 17 Direction of feed from reel

#l#5 R~ Material belt size
D
s s . FF ! ~= |
dlo o0 & o E
(]
m
=T
95 R & | T
=
§
T
K e
_ Rjﬁ? A B C D E F
Dimension No.
< (mm
) R_IF ) 16.0+0.3 7.5+0.1 1.75+0.1 8.0+0.1 2.0+0.1 4.0+0.1
Dimension(mm)
_ Rjﬁ? G H J K L
Dimension No.
< (mm
) R_J-F ) 1.5+0.1/-0 10.4+0.1 0.4+0.05 4.55+0.1 5.1+0.1 1.5+0.05
Dimension(mm)

Http://www.kinglight-OC.com FA5 T I 17 0T Rev 1.0
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13. BRI BEMEZ Temperature Profile Of Soldering

- EiREBERZ Reflow soldering
N FTEATRRREMES R T, ST RERIEEL, AMSET=X
One time soldering reflow is recommended within the condition of temperature and time profile
shown below. Do not solder more than three times.
M

4 tp=30 Sec
Tp=260C —
..........................................._..............................:::: ................................ Tp-SDC(Max 3{)5}
& F+1EE Ramp-up TR
© - 3°C/Sec Max “pElEE
g K e 7 A N\ Ramp-down
© | Tsmax200C - e L
a . 1.-60 -1005ec 6 C/Sec Max
g '
= Tsmin=150"
| Tl e
= ;
3"C /Sec Max
2570 * o poeE >
< > € Zi Time(Sec)
Ts=60~1205ec ! 60 ~1005ec
InH TS &/ME BXE Baf
Item Symbol Min. Max. Unit
TR
SRR T, 150 200 °C
Preheat Temperature
FRadIE
TR ts 60 120 s
Preheat Time
QEE~ Z
FHmE _ ] X s
Ramp-Up Rate (T to Tp)
3 g%tE
. RIBEIRE I, 17 o
Liquidus Temperature
BT RIBEERE (T, )RIET A
 BTAESREL) f 60 100 s
Time above Liquidus Temperature T,
méz EtE
HERE T - 260 °C
Peak Temperature
T TE(Tp-5)F0 TpZ[EAYATIE) Time During . 2 S
Which T, Is Between (Tp-5) and Tp P
&:E\ﬁ‘_:%'_é
(EHEIES ) ) 6 °C/s
Ramp-down Rate(Tp to T, )
Http://www.kinglight-OC.com %16 U0 3L 17 1T Rev 1.0
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- HIBIEREMZ Wave Soldering

BESMT, BRI

One time soldering is recommended within the condition of temperature

3OO—I
260+0/-5°C
250 ] R
. 260°C+0/-5°C
U Temperature
200 — ?00 C/ 55— -5°C/FD FJiE] 108
irst wave Time 10S
+200°C/sec
Second wave R 25%140°C
150 — | -5°C/sec o
Preheat temperature | 25 to 140°C
+2°C/sec FREATIE] 30=80%
100 — Preheat time 30 to 80S
50— Preheat zone
25°C
| I | I I >
1 2 3 Time(min)
FEAT AT I Rev 1.0
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