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The information contained in this document reflects representative usage scenarios and is intended for technical reference only.
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in the data sheet. If the customer uses the product beyond the specified limits, Kinglight Microelectronics will not be responsible for any subsequent
problems.
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The information in this document applies to typical use in electronic component applications. For special applications, please contact Kinglight
Microelectronics for further assistance.

*REBEWBT R, TEEFHREFATHNANENER. FTFRANGEE, HSEBEHME Http://www.kimicro.com.
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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
- A SHHESMREREEViso=5000 V rms)
High isolation voltage between input and output (Viso=5000 V rms)
« T ((R<900ppm, §<900ppm, ;R+&<1500ppm)
Halogens free (Br < 900ppm, Cl < 900ppm, Br+Cl < 1500ppm)
» FAREEREACH;EZM Compliance with EU REACH
+ ToPbBRFEROHSHRAE Pb free and RoHS compliant
« Z2&®H Safety approval
CQCAIEEHEE(GRS:CQC23001408000) CQC approved (No.CQC23001408000)
ULAES (@RS UL-CA-2340753-0) UL approved (No: UL-CA-2340753-0)
VDENIFE#H(%7S:40059021) VDE approved (No.40059021)

2. MmmiR Product Description

+ KL6N138FIKL6N13988H-ZH—MIINRST _IREER, BTHFRBEE — I SIBm o BIAMIRER H EHRil=E
BiREmA IE L ERSNERERLL, FEE — P EA R AR SR,
The KL6N138 and KL6N139 devices each consist 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.

« B 8 5|k DIP 3, BEE5|IZ&IRIEF SMD PiffiEE
They are packaged in an 8-pin DIP package and available in wide-lead spacing and SMD options

3. #mRif Product Applications

- FEFREERIZWIHL Current loop receiver
o AL IEEE R EPRE Microprocessor bus isolation
« =B 1EIEIPRE Digital logic ground isolation

o (I BRI BRIZIIEE Low input current line receiver
» RS-232C& &I, RS-232C line receiver

4. IgEE Functional Diagram

Schematic ==&

1 3
3|#IEZE Pin Configuration
2 }\\ 7 1. Toi&EZENo Connection 5. #zith GND
3 |< 6 2. BEtRkAnode 6. A EV out

3. [BtkCathode 7. BEREEEVs
A { 4. FT5iEENo Connection 8. TYEEBEVcc

b
N
=
H
3
=

Http://www.klmicro.com Rev1.0




Kinglight®
e HBEF KL6N138. KL6N139 Datasheet

5. F¢E451% Electrical-Optical characteristics
« RAREEEEGEE=25°C) Absolute Maximum Ratings(Ta=25°C)

28 55 BE(E Bz
Parameter Symbol Rated Value Unit
1EMEER Forward current Ie 20 mA
IBEEEER (50% Gz, 1 ms PW)
|Fp 40 mA
Peak forward current(50% duty, Tms PW)
BN | ieEBESET (<1us PW,300pps) | 1 .
Input | peak transient current(<1ps PW,300pps) Firans
[R[EEE[E Reverse voltage YA 5 v
IN#E Power dissipation Pin 45 mwW
Ih#E Power dissipation Po 100 mw
R -ER R EEE
. Ver 0.5 v
Emitter-Base reverse voltage
g | BIHEEA Output current lo 60 mA
Output | tavim g KL6N138 -05~7
Vo \Y
Output voltage KL6N139 -0.5 ~ 18
T{EEBIE KL6N138 -05~7
Vee \Y
Supply voltage KL6N139 -0.5~ 18
PEEIEB/E ( 1*) Isolation Voltage Viso 5000 V rms
T{ERRE Operating temperature Topr -40 ~ +85 °C
fETFIRE Storage temperature Tstc -55 ~ +125 °C
212238 BF 2*
Soldering temperature
Bf$iE (Notes):

1% RZRMEBIRE1 DA, EXNEEE40~60%RHIMET, FREEENIKA, 1. 2. 384HEEE—#E 5. 6. 7&8H
ST
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* J2¥EAYIE)910%> Soldering time is 10 seconds

bt
w
=
H
3
=
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6. SIS (Ta=0FE70°C,[$IESEHE)

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

3 S RME | FNsE | &XE | B S
Parameter Symbol Min. Typ. Max. Unit Condition
EREE
FRIHLES Ve - 1.3 1.7 \Y l[r=1.6mA
Forward voltage
BE lr=10pA
ETUAN RPIREE Ve 5.0 - - v RE1OH
Reverse voltage Ta=25°C
Input
ERBERERE
Temperature coefficient AVE/AT, - -1.8 - mV/°C lr =1.6mA
of forward voltage
BIEEEF
T b= | =0mA,
L {’E'EEII-}II? h KLON138 I 0.05 10 A VF 0]
ogic Hi - . =
9Ie TN 1 ko139 ccH H o=bpen
Supply VCC=18V
Current
BB
T 7= | =1.6mA,
oy W,%“"‘ KL6N138 f
Logic Low lccL - 0.6 1.5 mA Vo=0Open,
supply V=18V
current
BT
PERET |y en13s - | 001 | 100
R
Logic High | A le=0mA,
ogic Hi
gic Hig OH H Vo=Vec=18V
Output
KL6N139 - - 250
Current
Http://www.klmicro.com 4T I’ Rev1.0




Kinglight®
e HBEF KL6N138, KL6N139 Datasheet

o (&I (Ta=0Z70°C, Vc=4.5V, BRIEBBNE)
Transfer Characteristics (Ta=0 to 70°C, Vcc=4.5V unless specified otherwise)

B S5 | &ME | HIEE | SXE | B 4
Parameter Symbol | Min. Typ.* Max. Unit Condition
I;=0.5mA, V=04V,
FERIEHILL 400 2500 ) Vee=4.5V
1IL I KL6N139 cc—=
Current lrI=1.6mA, V5=0.4V,
CTR 500 2000 - %
Transfer Vcc=4.5V
Ratio l;=1.6mA, V=04V,
KL6N138 300 2000 -
VCC=4.5V
IF=0.5mA, |o=2mA,
- 0.05 0.4
VCC=4.5V
N IF=1.6mA, |o=8mA,
BRI - 0.09 0.4
VCC=4.5V
HEBE KL6N139
. I;=5mA, lo=15mA,
Logic Low VoL - 0.12 04 V
Vcc=4.5V
Output
|F= 12maA, |o=24mA,
Voltage - 0.17 0.4
Vcc=4.5V
|F= 1 .6mA,Io=4.8mA,
KL6N138 - 0.06 04
Vcc=4.5V
Http://www.klmicro.com 5T I Rev1.0
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s FREFMHE(Ta=0F70°C, V=5V, BRIESHIA)
Switching Characteristics (Ta=0 to 70°C, Vcc=5V unless specified otherwise)

S 5 =ME | HISE | &KXE B | &
Parameter Symbol | Min. Typ.* Max. Unit | Condition
Ir=0.5mA,R =4.7kQ
- 5 25
Ta=25°C
BIE(REBE A% CLEN139 - - 30 I.=0.5mA,R =4.7kQ
FEIRAT/E] 0.2 : l.=12mA, R =270Q
Propagation i : To=25°C
del . L Ms
elay time to - - 2 l.=12mA, R =270Q
(Lsg':;)ow 4 0 le=1.6mA,R =2.2kQ
ig. - . I
KL6N138 Ta=25"C
- - 15 l.=1.6mA,R =2.2kQ
I.=0.5mA,R =4.7kQ
- 16 60
TA=25°C
BIESBEFAEE - - 90 I;=0.5mA,R =4.7kQ
NN KL6N139
FEIRAT/E] 1 li=12mA, R =270Q
Propagation i 7 / To=25°C
delav ti t Tpin Ms
€lay time to - - 10 le=12mA, R .=270Q
Logic High
. |F=1 6mA,R|_=22kQ
(Fig.13) - 8 35 e
KL6N138 Ta=25"C
- - 50 lr.=1.6mA,R =2.2kQ
BB N ARSI
E(3%) [r=0mA,
Common Mode Transient CMy 1000 - - V/us | Vem=10Vp-p
Immunity at Logic High R =2.2kQ), To=25°C
(Fig.14)
IR ARSI
FE(3%) lr=1.6mA,
Common Mode Transient CM, 1000 - - V/us | Vem=10Vp-p
Immunity at Logic Low R =2.2kQ, To=25°C
(Fig.14)
* Ta = 25°C K4 TRIFIRE
Typical values at Ta = 25°C
Http://www.klmicro.com %6 17 1 Rev1.0
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7. $F14EMZ Characteristic Curves
1 AR S I R R BRI SRR R

Figure 2.Forward Voltage vs Temperature

Figu r1e°u1.Forward Current vs Forward Voltage
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Figure 3. Output Current vs Output Voltage Figure 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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7 JEMF0_EFHF TR Rl EHS 3B fRATE & E8 BE R EEERER SEMN - A5 tREIR R
Figure 7. Non-saturated Rise nand Fall Time Figure 8. Propagavstion Delay To Logic Low
vs Load Resistance vs Base-Emitter Resistance
: — 1,1 BmAV, =8V
. T,25¢C T R 2.2K0,TA=25 T
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Figure 9. Propagavstion Delay vs Input Diode Forward Current Figure 10. Propagavstion Delay To Logic Low vs Pulse Period
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Figure 12. Logic Low Supply Current vs Input Diode

Figure 11. Propagavstion Delay vs Temperature
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E13. FFRAS AR R iR
Figure 13. Switching Time Test Circuit & Waveforms

Pulse
Generator 1 gl
Tr=5ns, Ir E = |
Zo=50() 3= |
—*> 7] !
Ir i 5V
Monitor [
6'7 Lo
0.1uFl A L E
il |
5] 1S Ve
=

B4, FARBESHUE R BRI

Figure 14. Common Mode Transient Immunity Test Circuit & Waveforms

IF
—p a1 +5V T ——— Veu
ﬁm—‘ [1] 18] > / \ ----------- 90%
o] i |
b | f
P ZI RL ‘ 3 10%
v — el -
B ;E Eﬁ Vo r— -— —l
Al B - 0.1uF
VFFE= E E ]— Vo N 5V
CMy: Switch at B (I =0 mA)
+®7 Vo g —— Vot
v CM_: Switch at A (IF = 16 mA|
CM
FiE (Notes):

*3PEEEENHERSTIERREKMES VCM BREMNEARISZ. (IE) dVem/dt, LIFBREHRRE
EZIESHEFIRS (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).

BIEREFNHEERSTERIRINRMES VCM FIoHRATER (1) dVem/dt, LISRREHRFEE
ERBYRZ (AP 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 remainin a
logic low state (i.e., VO <0.8V).

"
©
=
H
3
=
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8. iJTE(ZR Order Information

o $EHHEE Part Number

KL6N13XY-Z-V
fifi¥(Notes):

X = FHRS(X=889)
Part No. (X =8 or 9)
Y = 5|fEiEm(S. S1. ME)
Lead form option (S, S1, M, or none )
Z = BEFIEHEI(TA, TBET)
Tape and reel option (TA, TB, or none)
V = RRVDERR(BFIEEES TRV
VDE (Only add "V" to laser characters specified by the customer)

prialil )0 BRYE
Option Description Packing quantity
% #~HEDIP-8 FE45pcs
None Standard DIP-8 45 units per tube
M 255 | IS HH(0.452J[A)EE) BE45pcs
Wide lead bend (0.4 inch spacing) 45 units per tube
crn | MR  TARS RS AT &%1000pcs
Surface mount lead form + TA tape & reel option 1000 units per reel
S-TB FRENEES | S/ + TBEF TG HHIEIR £+%1000pcs
Surface mount lead form + TB tape & reel option 1000 units per reel
S1-TA REMGES | (R E) + TARH RIS D &+41000pcs
Surface mount lead form (low profile) + TA tape & reel option 1000 units per reel
S1-TB REMGES |72V ((RSE) + TBRTHFIEIMIETT 8%1000pcs
Surface mount lead form (low profile) + TB tape & reel option 1000 units per reel

Http://www.klmicro.com 10 W17 |

Rev1.0
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9. RN~ (8fi-=K) Package Drawing(Unit:mm)
* ¥REEDIPELES Standard DIP Type

6.60£0.30

O Y

5761030

el R ulls:

u;
b

7.62
TYP.

L [ \45:1:[]3
i l, 540,

e 0.25 S5*~15* 0.50+0.10 | | 254
= TYP.

« EEMELS Option M Type

Mo D]

{F- q}a. 760,30

a sk

T D |
=

./ \ [ \
'\ f 4,520.3

0.25

L 1016 | 0504010 | | L.254

TYP. TYP.
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« EESEIS Option S Type

6,60£0.30

1.43

==

O

8.7610.30

%%%"
TTT T

7.62
TR,

’ \ ! 5010 30 ]

— OO
L
[ L 0.6MIN L%J
0.235 -1 ‘ ’
103 MAX

« SRS 18LE Option S1 Type
6. 60+0. 30

Q

R

1. 45

=

9.76£0.30

=g=y=}
T50 5

/ \3.501&30 ]

/
LJ\ — E::i | 5{ | 260030
0.25 -| [ oemn l 254

10.3 MAX

Fﬂ
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o REMGEES |EAHELR HEZIRE2 /5 Recommended pad layout for surface mount lead frame

183

'Q

171

2.54

11.07

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

Http://www.klmicro.com F 3T 17

Iy Rev1.0
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10. &&Firic Device marking

i I e O s e O o O
KL KL
6N138 6N138
o YWWV o 422

T & 4T | E 41 [ 4] LE

o = b = : HaTT “qr= s W

(&4&# Template reference)

fifiE(Notes):
KL = REEaMEFER2AE Denotes Kinglight Microelectronics
6N138 = R RER4S Denotes Device Part Number
Y = FR1MUFEHIBDenotes 1 digit Year code
WWwW = FR2(FE5IBDenotes 2 digit Week code
v = RRVDERR(ZEFEEES T/ 40"V

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

Http://www.klmicro.com 14 17T T Rev1.0
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11. ¥ eHEHEEME Tape & Reel Packing Specifications

* EHETA Option TA « I%$ETB Option TB

5506008005650 09

&5 & A
7
Efii’w...j}
XA
45 & £ A

gJJ

TN

—— >
Eim45751E Direction of feed from reel

#lt5 R~ Material belt size

B T w T
3400008302000 0O |

P -
] [
i
NE =
_ ijﬁ? A B DO D1 E F
Dimension No.
(mMm
,ij ) 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)
NE =
_ ijﬁ? PO P1 P2 t W K
Dimension No.
S (mMm
,R_'“ ) 4.0+0.1 12.0+0.1 2.0+£0.05 | 0.4+0.05 16.0+£0.3 45+0.1
Dimension(mm)

Rev1.0
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12. 1RIEBEMEZ Temperature Profile Of Soldering
- EIifIEEEMZ Reflow soldering
A FEATRRREMIES R T, ST REFRIEEL, 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.

i\

" tp=30 Sec
T,=260C N
.........................................._..............................:::: ................................ Tp—SDC[Ma}( SDS}I
& F & ERamp-up FREEE
© - 3°C/Sec Max ~rElEE
B THIE e & |Ramp-down
© | TIsmax200°C s P
) £,-60 -1005ec 6C/Sec Max
g
= Tsmin=150"
'l bl
= ;
3°C /sec Max
25°C i w i e i }
< e < 21 Time(Sec)
Ts=60~1205ec ! 60 ~1005ec
B s =U\ =] =RAE =21 v}
ltem Symbol Min. Max. Unit
ﬁ;:\j&tE
SRR T, 150 200 °C
Preheat Temperature
ﬁ,?‘;‘l‘lﬂ\ ‘E
SARTTE ts 60 120 s
Preheat Time
35‘%\ 2z
ﬂ'lmﬂ_z B ) 3 °C/s
Ramp-Up Rate (T to Tp)
3 =N=N=3
| iR o o g
Liquidus Temperature
ST REZEE(T)RYATE
. mﬂzﬂ&‘*'ﬁ%mfi‘( DHRIE ] " €0 100 ]
Time above Liquidus Temperature T,
m& EtE
HERE Tr - 260 °C
Peak Temperature
T 7E(Tp-5)F0 TrZ[AJAYAFTE) Time During . , ]
Which T, Is Between (Tp-5) and Tp P

Http://www.klmicro.com %16 717 Rev1.0
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B Ls z KIAN128  KIAN120 Natachaat
(TS

Ramp-down Rate(Tp to T, )

_ - 6 °C/s

« HIZI2BEMZ Wave Soldering
BESMT, BN
One time soldering is recommended within the condition of temperature

N
300
260+0/-5°C
250 ] nE
. 260°C+0/-5°C
Uk Temperature
oC /F N )
200 — ;goo C/® 55— h-5°C /b B8] 108
irst wave Time 10S
+200°C/sec
Second wave TRE 25Z140°C
150 -5°
' 5°C/sec Preheat temperature | 25 to 140°C
+2°C/sec ] 30E 807

100 — Preheat time 30t0o 80 S

50— Preheat zone

25°C S

I [ I I I I I -
1 5 3 4 Time(min)
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