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1. =545 Product features

« SERERLL-MEE2000% High current transfer ratio-2000% typical
 OJ{RIE7E 0 & 70°C BESEERIE T Guaranteed performance from 0 to 70°C
- WA SR ESMREEEViso=5000 V rms)
High isolation voltage between inputs and output (Viso=5000 V rms)
« TRE ((B<900ppm, £,<900ppm, {&+5<1500ppm)
Halogens free (Br < 900ppm, Cl < 900ppm, Br+Cl < 1500ppm)
« FAREEREACH;EM Compliance with EU REACH
+ ToPbBRFEROHSHRAE Pb free and RoHS compliant
« Z2&®H Safety approval
CQGAIEEHE(ERS: CQC23001408000) CQC approved (No: CQC23001408000)
ULAES (@RS UL-CA-2340753-0) UL approved (No: UL-CA-2340753-0)
VDENIEE#H(%RS: 40059021) VDE approved(NO: 40059021)

2. Mgk Product Description
* KL6N138F1KL6N 139884 ZH— MIINER _IREERL, B EFREE — NSRS BIAMIRER R RN2E

ENREmA L ERSHNERERLL, FEE — P EA R IEm T .
The KL6N138 and KL6N139 devices each consists of an infrared emitting diode, optically coupled to

a high gain split Darlington photo detector. They provide extremely high current transfer ratio
between input and output, with access to a base terminal to adjust the gain bandwidth.

« BfIRA 8 5If DIP %<, BEE5|L&IRIE SMD FiffikE
They are packaged in a 8-pin DIP package and available in wide-lead spacing and SMD options

3. #mRif Product Applications

- FEREERIZWIHL Current loop receiver

« IR EE R FRES Microprocessor bus isolation

« 7B iEIEIPR RS Digital logic ground isolation

« (REINEBIRELBRIZILEE Low input current line receiver
» RS-232CE&1zUTHL RS-232C line receiver

4. IfgEE Functional Diagram

Schematic =mE=E

d 8 3|JECE Pin Configuration
- . 1. ToiEZNo Connection 5. #ih GND
}% 2. FfkAnode 6. HIEEVou
3 6 3. fA#kCathode 7. BIREEVs
|< 4. F5iEZNo Connection 8. T{EEEV
& —1 5
Http://www.kinglight-semi.com 20T I Rev 1.0
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5. Y6EB4FIH Electrical-Optical characteristics
« EAIRESEEGEE=25°C) Absolute Maximum Ratings(Ta=25°C)

S s BEE 224)}
Parameter Symbol Rated Value Unit
1EMEER Forward current le 20 mA
IEEEMER (50% 5=, 1 ms PW) | 40 A
Peak forward current(50% duty, Tms PW) P
BN | ig(EmESETR (<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 Po 100 mW
EEIR-ER R EEBE
. Ver 0.5 \
Emitter-Base reverse voltage
B HHERR Output current lo 60 mA
Output | e E KL6N138 -0.5 ~7
Vo \Y
Output voltage KL6N139 -0.5~ 18
TYesBE KL6N138 05 ~7
Ve \Y
Supply voltage KL6N139 -0.5 ~ 18
FREER[E (1*) Isolation Voltage Viso 5000 V rms
T{EBRE Operating temperature Torr -40 ~ +85 °C
iR Storage temperature Terg .55 ~ +125 °C
=] N=| 2*
l;?%umfi"‘ (2%) TsoL 260 °C
Soldering temperature
BiiE (Notes):
1% TREEIRTO A, HEXNEEE40~60%RHIMNET, REEENINE, 1. 2. 3&4FEEAE—#E 5. 6. 7&8H
SiEfE—itC

AC for 1 minute, RH.= 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* J24ERYE /91070 Soldering time is 10 seconds

bt
w
=
H
3
=
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6. B (Ta=0ZE70°C, [{IESEHE)
Electrical Characteristics(Ta=0 to 70°C unless specified otherwise)

SH s BME | Ft8E | &KXE | B 54
Parameter Symbol Min. Typ. Max. Unit Condition
1E £
Forward voltage
BE lr=10pA
A | XPRE Vi 5.0 - - v R=TEH
Reverse voltage Ta=25°C
In put
I[EREBERERE
Temperature coefficient AVi/AT, - -1.8 - mV/°C [ =1.6mA
of forward voltage
BIERERT
T 32 | =OmA,
L {,E'%I:I'h h KLENT38 I 0.05 10 A VF )
ogic Hi - . =Open
TN 6N139 o H o=-P
Supply Vcc=18V
Current
(R
T/EERTR l[r=1.6mA,
i PR | lent3s j
Logic Low lccL - 0.6 1.5 mA Vo=0Open,
supply Vce=18V
current
3 ‘='_=;TEE\/
BB || eni3s ; 001 | 100
FHEE
Logic High | A #=0mA,
ogic Hi
g g OH M Vo=Vec=18V
Output
KL6N139 - - 250
Current
Http://www.kinglight-semi.com %4 50317 T Rev 1.0
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o BHIFME (Ta=0F70°C, V=45V, FRIESBNE)
Transfer Characteristics (Ta=0 to 70°C, Vcc=4.5V unless specified otherwise)

S S | &/ME | HiIBE | &XE | B %
Parameter Symbol | Min. Typ.* Max. Unit Condition
[r=0.5mA, Vo=0.4V,
ERTEEALL 400 | 2300 ) V=45V
| =4,
R KL6N139 <«
Current [(=1.6mA, Vo=0.4V,
CTR 500 2000 - %
Transfer Vcc=4.5V
Ratio l[;=1.6mA, Vo=0.4V,
KL6N138 300 2000 -
Vcc=4.5V
[=0.5mA, lp=2mA,
- 0.05 04
Vcc=4.5V
e N [=1.6mA, lo=8mA,
eyl - 0.09 0.4
e E KL6N139 V=45V
. l-=5mA, lo=15mA,
Logic Low VoL - 0.12 04 \Y
Vcc=4.5V
Output
[(=12mA, lo=24mA,
Voltage - 0.17 0.4
VCC=4.5V
l[=1.6mA,lp=4.8mA,
KL6N138 - 0.06 04
VCC=4.5V
Http://www.kinglight-semi.com 5T I Rev 1.0
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s FFRAFME(Ta=0E70°C, V=5V, BRIESEEA)
Switching Characteristics (Ta=0 to 70°C, V=5V unless specified otherwise)

S8 s =ME | HgE | &XE B | &%
Parameter Symbol | Min. Typ.* Max. Unit | Condition
[.=0.5mA,R =4.7kQ
- 5 25
TA=25°C
BB RIS , - - 30 lr=0.5mA,R,=4.7kQ
NN KL6N139
SEIRATE] 0 : l;=12mA, R =270Q
Propagation i ' Ta=25°C
del . TeHe Ms
elay time to - - 2 l;=12mA, R =270Q
(Lsg':;)ow y 0 lr=1.6mA,R =2.2kQ
ig. - . -
KL6N138 Ta=25C
- - 15 l[=1.6mA,R =2.2kQ
[.=0.5mA,R =4.7kQ
- 16 60
Ta=25°C
BB RIS - - 90 lr=0.5mA,R,=4.7kQ
NN KL6N139
SEIRATE] , l;=12mA, R.=270Q
Propagation T i ! ! Ta=25°C
. PLH Ms
delay time to - - 10 l;=12mA, R,=270Q
Logic High
A |F=1.6mA,RL=2.2kQ
(Fig.13) - 8 35 e
KL6N138 Ta=25"C
- - 50 [.=1.6mA,R =2.2kQ
BB FaHREEST
FE(3%) lr=0maA,
Common Mode Transient CMy 1000 - - V/us | Vem=10Vp-p
Immunity at Logic High R =2.2kQ), Ta=25°C
(Fig.14)
EIE{REB Y FRHERSTI
E(3% [=1.6mA,
Common Mode Transient CM, 1000 - - V/us | Vem=10Vp-p
Immunity at Logic Low R.=2.2kQ, Tpo=25°C
(Fig.14)
* Ta = 25°C &4 TFHIRUEE
Typical values at Ta = 25°C
Http://www.kinglight-semi.com %56 7L 317 T Rev 1.0
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7. $¥1EMZ Characteristic Curves
1 TEFE i STE R RIS A

Figure 1.Forward Current vs Forward Voltage F'?;'"e 2 Fonward Moltage vs Temperature
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Figure 3. Output Current vs Output Voltage Flgl:oroe 4. Output Current vs Input Diode Forward Current
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Figure 5. Current Transferratio vs Forward Current Figure 6. Current Transferratio vs Base-Emitter Resistance
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=R r il gl NES N EIEpRE Al i
Figure 7. Non-saturated Rise nand Fall Time
vs Load Resistance
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Figure 9. Propagavstion Delay vs Input Diode Forward Current
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Figure 11. Propagavstion Delay vs Temperature
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Figure 8. Propagavstion Delay To Logic Low
vs Base-Emitter Resistance
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Figure 10. Propagavstion Delay To Logic Low vs Pulse Period
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E13. FFRR AN AR R ik
Figure 13. Switching Time Test Circuit & Waveforms
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Tr=6ns, Ir E _—
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Figure 14. Common Mode Transient Immunity Test Circuit & Waveforms

IF
—» +v Ve
] B L el
CcM i i
+ i
ve .- = I e
Al B - 0.1uF
VFFE= E E ]— Vo N 5V
CMy: Switch at B (I =0 mA)
- @ = Vo g —— Vot
v CM_: Switch at A (IF = 16 mA|
CM
BHiE (Notes):

*3BIERBFENHERSTMERLHEMES VM BENSEKRISZ (1IE) dVem/dt, LIFRHREHRS
HZESBERE (B VO >2.0V) .

*3 Common mode transient immunity in logic high level is the maximum tolerable (positive) dVem/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).

ZEREFHIHERSTIMERHEIHES VCM FEHIRAAEZ (f2) dVem/dt, LABSREHRSES
EBERFIRE (B VO <0.8V)

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).

"
©
=
H
3
=
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8. iJE(SE Order Information

o $EH4HRE Part Number

KL6N13XY-Z-V
fifiE(Notes):

X = FMmS(X=889)
Part No. (X =8o0r9)
= SIRPAZZURIR(S. S1. MEGK)
Lead form option (S, S1, M, or none)
Z = REEEEI(TA, TBEK)
Tape and reel option (TA, TB, or none)
V = RRVDERR(ZEFIEEESF A0V
VDE (Only add "V" to laser characters specified by the customer)

<

il ik BEHE
Option Description Packing quantity
7 ¥rEEDIP-8 BE45pcs
None Standard DIP-8 45 units per tube
M %5 = (0458 T a)ER) =E45pcs
Wide lead bend (0.4 inch spacing) 45 units per tube
STA REMEES | S/ + TARE RN S ISR &#%1000pcs
Surface mount lead form + TA tape & reel option 1000 units per reel
S-TB REMGEES |52 + TBE AN E LR B4%1000pcs
Surface mount lead form + TB tape & reel option 1000 units per reel
S1-TA FREINGES | ZZ U (REI ) + TARH A S IR §#1000pcs
Surface mount lead form (low profile) + TA tape & reel option 1000 units per reel
51-TB FREINGES |72V (R EIE) + TR IS TN §#1000pcs
Surface mount lead form (low profile) + TB tape & reel option 1000 units per reel

Http://www.kinglight-semi.com %10 7T 3L 17 1T Rev 1.0
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9. FERT (8= XK) Package Drawing(Unit:mm)
* ¥RfEDIPELE Standard DIP Type

6.60£0.30

O .

5.76+0.30

caliG-Renl:

b
b

7.62
TYP.

[\ L \
—

4.910.3

025  S°~15° 0502040 | | 254 |
=1 St TYP.

* EEMELE Option M Type

B.E0E0.30 L
=

O bl

9. 760, 30

SRELehe:
JG I

762
TYPR.

'\ f 4,9£0.3

0.e5

L 10.16 | 0504010 | | 254

TYP. TYP,

=

il Rev 1.0
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« 1%&$ESELIE Option S Type

6,60£0.30

1.43

==

O

8.7610.30

%%%"
TTT T

7.62
TYP.

H \ ! 5010 30 ]

— e
b
|_0.6MIN L%J
0.25 "I ‘ '
10.3 MAX

« SRS 18LE Option S1 Type

6.60+0. 30

1.-15Eh: O

9.76£0.30

===

7.62
TYF.
,/ \ / — \3.501&30 ]
LJ \ j L*u.j Mo E:Pﬁi Lj ,l S'EUTD'BD
Lt ‘l oemnm MAX l oo
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o REMEEES |EAELR HEFIRE2 /S Recommended pad layout for surface mount leadform

1.83

'Q

171

2.54

11.07

FiE (Notes):
a. BVERR JtE%ESuggested pad dimension is just for reference only
b.BRIEMNAZEIEKUERE R T Please modify the pad dimension based on individual need

Http://www.kinglight-semi.com #1371 3£ 17
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10. &&Ftric Device marking

sinil e il s O N s M i

KL KL

6N138 6N138

o YWWV o 422
T 1T 1T T 41 [ 4] LE

o = b = : HaTT “qr= s W

(&4&# Template reference)

fifiE(Notes):
KL = RREEEBRAT Denotes KingLight
6N138 = R RER4S Denotes Device Part Number
Y = FRR1MUFHrBDenotes 1 digit Year code
WWwW = FR2(FE5IFBDenotes 2 digit Week code
v = RRVDERR(ZFIEEESF/A 40"V

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

Http://www.kinglight-semi.com %514 70317 T Rev 1.0
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11. ¥ EHEHEEME Tape & Reel Packing Specifications

« IEEETA Option TA « 1%E$ETB Option TB

5506008005650 09

s i W
4 B H M E < B
— —
Eim4575E Direction of feed from reel B8 751E Direction of feed from reel

¥l R~ Material belt size

{
e, & T
600K O T =
La # 3
!
_é_ 1 m
| 'y
K
] [
A
, waﬁ? A B DO D1 E F
Dimension No.
~J (mm
,R_'K ) 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)
, waﬁ? PO P1 P2 t W K
Dimension No.
~J (mm
,R_'K ) 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)

Http://www.kinglight-semi.com 15 7 3L 17
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12. (RIEBEMZ Temperature Profile Of Soldering

EiREiBEMZ 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 -
o & 3'C/Sec Max METRE
3 S N < Ramp-down
o LTsmax200C —
& t,-60 ~1005ec : 6°C/Sec Max
g
= Tsmin=15
- S vty
= ;
3°C /Sec Max
25°C 3 —
< > € 2 Time(Sec)
Ts=60~1205ec ! 60 ~100Sec
IiH 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
ﬂlﬂ]ﬂ_—r ) ) 3 °C/s
Ramp-Up Rate (T to Tp)
g TN
. . :&*Eéfumfg TL 21 7 oC
Liquidus Temperature
BT REZRE (TR A
‘ = Wﬂﬁ umE( ) =] f 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, )

Http://www.kinglight-semi.com %516 7 3L 17 1T 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 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 | | | | | | -
1 5 3 4 Time(min)
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