= o ® = A KL6N137 Datasheet
Kinglight &n

KL6N137
DIP8 HIGH SPEED 10MBit/s
LOGIC GATE PHOTOCOUPLER

DIP8 &i%10MBit/siZig| 7548

*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.
* EERAE RS AR RE, EHRTREREFHPIENTEME SIRESEERNEIT. MREAERBIIEENRE], REETSIEREFLR
aHR.
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.
*AHEPERER TR FARMEAPNARAZE. WAEMTHRAE, BaRa%iE, REH—SE.
The information in this document applies to typical use in electronic component applications. For special applications, please contact Kinglight for
further assistance.
* REBERWF, THEFSEBALHENABTFER. ITRANES, ESEEAME Hitp://www.kinglight-semi.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-semi.com.
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1. Pmi%s Product features
« ZiE10MBit/s High speed 10Mbit/s
« OJ{RIUEFE-40 E 85°C JBESBEIRIETT Guaranteed performance from -40 to 85°C
« P15 )i Logic gate output
- mA\EHLaEREEEE(Viso=5000 V rms)
High isolation voltage between inputs and output (Viso=5000 V rms)
* TEZ ((R<900ppm, §<900ppm, iR+S<1500ppm)
Halogens free (Br < 900ppm, Cl < 900ppm, Br+Cl < 1500ppm)
« FEEREEREACH;£# Compliance with EU REACH
+ ILPbEFAROHSHRHE Pb free and RoHS compliant
« Z2&®H Safety approval
CQGAIEEHE(GRS:CQC23001408000) CQC approved (No: CQC23001408000)
ULAES (@RS UL-CA-2340753-0) UL approved (No: UL-CA-2340753-0)

2. Mgk Product Descripion
* KL6N137 B—PMISNRSI IR EFI— SRS CEIRNRRZIE 1Ak, FEEBMAED
The KL6N137 consists of an infrared emitting diode optically coupled to a high speed
integrated photo detector logic gate with a strobable output
« BXF 8 5|8 DIP 3%, BE5|4(AEEF SMD it
It is packaged in a 8-pin DIP package and available in wide-lead spacing and SMD options

3. ™mpMHA Product Applications
« JHPSEBEIE Ground loop elimination
« LSTTL = TTL. LSTTL 8¢ 5V CMOS LSTTL to TTL, LSTTL or 5 Volt CMOS
o« IRIFUTER. EUEEH Line receiver, data transmission
- RS RS R Data multiplexing
« FFXEEJR Switching power supplies
« BT [EESEHE Pulse transformer replacement
« ItEHSMEREO Computer peripheral interface
« BIRIBIEEIFEES High speed logic ground isolation

E(EZXR(IF®48) Truth Table (Positive Logic)
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4. IjJ8EEl Functional Diagram

Schematic
3|#IEZE Pin Configuration
[1] B 3 |BSAN3 [BI8 2 B0, 1 UFSSERFEZS 8 ( 3%)

A 0.1uF bypass capacitor must be connected
between pins 8 and 5
} ‘ S|#IEZE Pin Configuration
} 1. ToiEZNo Connection 5.zt GND
2. fEtkAnode 6. IHEREV out

3. fBtkCathode 7. {FREREV
4. T No Connection 8. TYEEBIEVcc

[~]
[~

[=] [e]
(] [
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5. Y6EB4FIH Electrical-Optical characteristics

« EAIRESEEGEE=25°C) Absolute Maximum Ratings(Ta=25°C)

3 5 BEE By
Parameter Symbol Rated Value Unit
1EMEER Forward current le 50 mA
ﬁﬁggﬁ)\EEEZ:iﬁﬁ Vcc 500mV
BN Enable input voltage Not exceed Vcc by more Ve 5.5 Vv
Input than 500mV
[RMEEE[E Reverse voltage Ve 5 Vv
IN#E Power dissipation (Ta = 25°C) Po 100 mw
IN#E Power dissipation (Ta = 25°C) Pc 85 mw
e HiHERAR Output current lo 50 mA
Output | #HHEE Output voltage Vo 7.0
T{EEEE Supply voltage Ve 70
B o P 100 mwW
Output Power Dissipation
FREER[E (1*) Isolation Voltage Vico 5000 Vrms
T{ERE Operating temperature Torr -40 to +85 °C
fi&f7BE Storage temperature Tsto -55 to +125 °C
[l1=] N=| 2*
= E'ﬂfg () TsoL 260 °C
Soldering temperature
B$iE (Notes):

1* SRR 1A, EXEEE40~60%RHIME T, FREEEMNA, 1. 2. 3&4HMGEE—IE, 5. 6. 7&8H

SR

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* J24ERYE /91080 Soldering time is 10 seconds

b
N
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6. BBSI5E(Ta=-40Z85°C,[RIEBBHE)

Electrical Characteristics(Ta=-40 to 85°C unless specified otherwise)

28 Gass BME | FUSE | &XE | B FiH
Parameter Symbol Min. Typ. Max. Unit Condition
1E £
Forward voltage
HBE
IR Vr 5.0 - - \ [r=10pA
Reverse voltage
TN —
In put I[EMBEESERE
Temperature coefficient AVi/AT, - -1.8 - mV/°C lI=10mA
of forward voltage
IANGERS Ve=0,
5 = . Cin } 60 ) bF F
Input capacitance f=1MHz
SEE TR [r=0mA,
= o leck - 7 10 mA Ve=0.5V
High level supply current
VCC= 5.5v
EE’\ z T EE,:t le=1 OmA,
BT e . _ o | | o |
Low level supply current Vce=5.5V
SEEEEFREERR Ve=2.0V,
I_.l. S{HBEREIR ley _ 06 16 mA E
High level enable current Vcc=5.5V
T
Out put B S{EEEEE T V=05V
{RFE S (HRERE le, ) 0.8 16 mA E '
Low level enable current Vee=5.5V
SR EERRERE [e=10mA,
|—.1.EE.:H§HbEEJ_ Ve 20 ] ] v E
High level enable voltage Vce=5.5V
{IEEF(EREEEE( 4*) lr=10mA,
Ve - - 0.8 \Y
Low level enable voltage Vcc=5.5V
Http://www.kinglight-semi.com % 5 50 3L 19 1T Rev 1.0
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o (&S (Ta=-40285°C fRIFSBME)
Transfer Characteristics (Ta=-40 to 85°C unless specified otherwise)

S 5 | IME | sE | &XE | B %
Parameter Symbol | Min. Typ.* Max. Unit Condition

T=;TEE'\/ = EE:K V =5.5V, V =5.5V,

= FHER lon ) 21 100 LA cc o]
HIGH Level Output Current [=250uA, Vg=2.0V
BE B E Ve = 5.5V, [;=5mA

KB EBIE Vo, ] 0.35 0.6 y cc F
LOW Level Output Current Ve=2.0V, Ic.=13mA
BNSEER Vce= 5.5V, Vp=0.6V

IFT - 2.5 5 mA

Input Threshold Current Ve=2.0V, lo.=13mA

FFx45M (Ta=-40F85°C, V=5V, lr=7.5mA, [RIERBIHA)
Switching Characteristics (Ta=-40 to 85°C, V=5V, Ir=7.5mA unless specified otherwise)

S8 Ge) =ME | ISE | &XE | B | &
Parameter Symbol Min. | Typ.* Max. | Unit | Condition
i tH S T AYE TR AT E)( 5* )

C.=15pF, R.=350Q,

Propagation delay time to T - 35 75 ns
Pad 4 i Ta=25°C

output High level (Fig.12)
iR AMEREREIRRATIR)( 6* )

C|_= 1 SpF, RL=3SOQ

Propagation delay time to Ten - 40 75 ns
. Ta=25°C

output Low level (Fig.12)

FPEREERE

Ton-T - 5 35 ns C,.=15pF, R,.=350Q

Pulse width distortion TorTousl L=1oPE L

gy _EFHRSE( 7

Wit LFHRR7) tr ; 40 ; ns | C.=15pF, Ri=350Q
Output rise time (Fig.12)

o QH\ Ig]( 8*

Lt TREER A g _ tf ; 10 ; ns | C.=15pF, Ri=350Q
Output fall time™® (Fig.12)
FFRIFIHE(-40ZE85°C, V=5V, le=7.5mA BrIE5HiIREA)
Switching Characteristics (Ta=-40 to 85°C, Vcc=5V, [g=7.5mA unless specified otherwise)

S s BME | HIEE | &KXE | B | &%

Parameter Symbol | Min. Typ.* | Max. | Unit | Condition

Em S AR HEREIRATE])(9%)

||:= 75mA, VEH=3.5V,

Enable Propagation Delay Timeto |t - 15 - ns
pag y ELH C,=15pF, R,=350Q

Output High Level (Fig.13)

Flia) HREE AV EREERERERRT (10%)
Enable Propagation Delay Time to | tey. - 15 - ns
Output Low Level (Fig.13)

IF=7.5mA, VEH=3.5V,
C.=15pF, R,=350Q

#
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7. TISEMiRIE Reliability Test

FS | demA SEIRE IHIQ A A2 IHIQEL FOWUKIE
NO. | Test Items Reference Test conditions Test process Qty.(pcs) | LTPD
B T H:125+5°C 15min
1 N
1 :(1:21 JESD22-A104C | [5min 300cycle 45 0/45
L:-55+5°C 15min
HTOL@85+5°C
EmiREED [r=10mA 168, 500,
o | PERFEE oo at0sc | 45 0/45
HTOL lo=5mA 1000hrs
Vce=5V
HTHB@85+5/-2°C,
QEQ\EI £ A.l >
REESDE | eopoo- A101- | 85+5%RH 168. 500,
3 © 45 0/45
B lr=10mA, lo=5mA, 1000hrs
HTHB
Vce=5V
[E£774% JESD22-A102- | Ta=121%5°C,
4 & 96hrs 45 0/45
PCT C 100+5%RH, 2atm
SREF 168, 500,
5 RIRGEE JESD22-A103C | HTS@125+5°C 45 0/45
HTS 1000hrs
i i 168, 500,
6 iR fe JESD22-A119 | LTS@-40+5°C 45 0/45
LTS 1000hrs
15t
7 Ef;ﬂ A JESD22-B106C | RSH@260+5°C 10sec*3times 45 0/45
SU) IT@25+5°C
8 bRt / , 168hrs 45 0/45
IT Vio=1000V DC
[] =N Pb'free@
9 AR JESD22-B102D 3sec*1times 22 0/22
SD 245+5°C
LB BN SE AR ERFEERHE SRS PSR IR, AT RIE SR B R IRE PR TR
Bt | (FEPARERKEERENELE AR REAARERE 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-semi.com
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8. 151¥Hh4 Characteristic Curves

E1. MATIRELERSER vs EERBERNXER E2 B EmEEE vs RBRENXR
Figure 1. Input Diode Forward Current vs Fig.2 Low Level Output Voltage vs Ambient
Forward Voltage Temperature
30 o 08
—_ o= 15=5mA
E 10 -1 =.E' 0.7 - \':=2V
- oo 0.6 4 Vee=5.5V
g E 1+ ® 2 os
E g 29 I=12. SmA 1¢=1§M
= : & =O_ 0.4 \
=& 014 o ===
M g 03 = =
% 001 4 €8 029 [ a6um I=9. 6mA
< = 01-
0.001 T T T T I 1 3 0.0 ] T T T 1 T
09 1.0 11 12 13 14 15 16 z 40 20 o 20 40 60 80
IEFHLEE Forward Voltage, VF (V) = AR
Ambient Temperature, Ta('C)
E3. AR vs IMRRERIXR El4. MABERR vs NERENXR
Figure 3. Low Level Output Current vs Figure 4. Input Threshold Current vs
Ambient Temperature Ambient Temperature
60 3
= 4 V=5V
3 = I=15m = Vp=0.6V
¥ s i
- 2 = / = :
2% o- adhen s I;=10m ‘ =3
ol 2=
58 1 3
€3 =
B 30 4 V=SV e
E Ve2V 2
3 257 Vos08V =
1 T T T T T T
20 _- (] T T T T 40 20 0 0 &0 B0 B0
B J;ﬂ; Amu;: Tempe‘:)ature.Ta(ﬁ"oC) e i8R M Ambient Temperature.Ta[*C)
E5. BitHEBE vs MALEABERIRER El6. SRR FRILER vs IRERIXER
Figure 5. Output Voltage vs Forward Current Figure 6. High Level Output Current vs
Temperature
6 25
3
_ ¥ 20 /_\
3 g
S #E
oF) 23"
2E P
=3 + 2 10 : :
& & g 8 Conators
35 % o054 y rerd
i v?-znv
N T % b
WA EGER Input Forward Current l((mA) R Temperature Ta('C)
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E]7. FHapdiE) vs SERREIRAIRER E18. FLHRta) vs IRERXR
Figure 7. Switching Time vs Forward Current Figure 8. Switching Time vs Temperature
80
E Vo ® 8 0
E 704 | R =4kD{TPLH) - R = &0 (TPLH)
A 2 g Ml
9 & 60 7
= 3
3 = 501 a < 60 - ' 1 + 3
2 o 2 R =3500(TPLH)
i R, =1RO(TPLH) E ‘g R, =1k} (TPLH)
g A — R,=3500(TP a3
3 =3500(TPLH) g o .
S 30- R=1k0 | R R= kil
= (TP R= &0 e (PR [n‘- 0
m “L-m m T T T L nl.'ﬂlﬂ' L]
5 7 9 1 11 15 -40 20 0 20 40 60 80
IF (8% Forward Current I (mA) AN TemperatureTa(C)
E9. B EELE vs iRERIXR E10. EFAFITERIE vSiRERXER
Figure 9. Pulse Width Distortion vs Temperature Figure 10. Rise and Fall Time vs
Temperature
50 350
1p=7. 54
. \'::-5.:‘\' 300 +— = r ¥ 1 },ﬂ
_E. i -___________—-——-* - g 7. Sed ,,’J
E =" = P Tvecsovn I T R=KO(r)
§ R=&0) =&
T‘-‘ = E '_ 200 - 1
g § &= R=1KQ(tf)
B3 & 150 { - RO )
X i :E R.=1KQ (tr) R.=3500 (zr) ::=350nun
=3 R=3500 e LA r 7 | v !
s 10 = A X .
@ — \ — % 1 | -
: 11 7 | £ 50 Z
k
a
40 20 0 20 prs 0 80 ® %0 20 0 M o A %0
BB Temperature Ta(°C) 8 [ Temperature Ta(°C)
B FREEEER vs IRERIXER
Figure 11. Enable Propagation Delay vs Temperature
140
E 120 4 4 .
- R.=35002 (TEHL)
g ¥ i i i [ R*IKQU(TERL)
9 X Re=4KQ2 (TEHL)
W ™ RAKO(TELH) 1 1
B '
; Z 60 - - | /
= § - \
E oA I | | | A |
& R, =1KQ (TELH) &-M
R =" f / -—
1] b | Ll T T T Ll I
-40 -20 0 20 40 60 80
8 ¥ Temperature Ta(°C)
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B12. tpu, teuy, tr 0 SN EBERFOE T Test circuit and waveforms for tpy,, tpuy, tr and tf

PULSE GEN. II

Z,°500

T=5nS
| (T

= |
INPUT \D
3

L=]

B
Il
]
JVWA
-~

Qutput

0.1uF

OouTPUT

X enalWorsdibon

o
LIJ L=

Y

e — p— | B

E13. MK B St F0te (AYKERZ Test circuit and waveform for tgy and tyy

PULSE GEN. INPUT
252500
1,255

0 o :
7.5mA
—_—
(2] - = 2=
i * 0.1uF
14

OuTPUT

Output
(Vo)

IT]

gy = :.-_. —_— —

*3 Ve —N0. 1 uFEE R A RZ. ZEASUURMERS, t(EUUZEERFESFERIERE
BE, ANRAEERIEEA Ve #1 GND 3IRNiEs

The Vcc supply must be bypassed by a 0.1uF capacitor or larger. This can be either a ceramic or
solid tantalum capacitor with good high frequency characteristic and should be connected as close
as possible to the package Vcc and GND pins

*4 (EREMN- AR ELAIFMERE, FNREREE— LAFRMERS

Enable Input — No pull up resistor required as the device has an internal pull up resistor

*5 toun-EIBIEIR B MBI AKX TN S RN REE S AE AT Y 3.75mA FEBE R H BB ER P MR FES
FESEAEHEATAY 1.5 V BB ZENEAY

tpiu-Propagation delay is measured from the 3.75mA level on the HIGH to LOW transition of the
input current pulse to the 1.5 V level on the LOW to HIGH transition of the output voltage pulse
*6.ton - EREEIR R MBI TR KRS 2 S FAEIRATAY 3.75mA FBF R B EK P S R FENRE
EEMRATAY 1.5 V BB Z B ERY

Http://www.kinglight-semi.com %510 7T 3£ 19 1T Rev 1.0
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tpni—Propagation delay is measured from the 3.75mA level on the LOW to HIGH transition of the
input current pulse to the 1.5 V level on the HIGH to LOW transition of the output voltage pulse.

*7 tr- EFHEELE S K R L SR TERT, M 90% BRI 10% BB Z/EIRY_E T+ A

tr-Rise time is measured from the 90% to the 10% levels on the LOW to HIGH transition of the
output pulse

*8.tf- IR Mg ki N S EE SRR T4 IRATRY 10% I 90% B [EUERT

tf- Fall time is measured from the 10% to the 90% levels on the HIGH to LOW transition of the
output pulse

*9.te n-fEREIMN G IBIEIR E M BB [EAK R M S BB SRR ALHRATRY 1.5V EBEE I HH BB Rk M (EREE
EIFS B AL HRATRY 1.5V BB ZEINERY

teiy-Enable input propagation delay is measured from the 1.5V level on the HIGH to LOW transition
of the input voltage pulse to the 1.5V level on the LOW to HIGH transition of the output voltage
pulse

*10.ten - (EREMNERBIER 2 NB N B ERK PR RSB FHEHRITAY 1.5V B, FmtBEKSEF
FIFRERPAEHRATHY 1.5V B ZENERN

teqi—Enable input propagation delay is measured from the 1.5V level on the LOW to HIGH
transition of the input voltage pulse to the 1.5V level on the HIGH to LOW transition of the output

voltage pulse

Http://www.kinglight-semi.com %11 7319 1T Rev 1.0
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9. iJE(SE Order Information

o $EH4HRE Part Number

KL6N137Y-Z-V
fifiE(Notes):

Y = 5EEzsm(DIP, S, S1. M)
Lead form option (DIP, S, S1, M)
Z = RIS MIEI(TA, TB)
Tape and reel option (TA, TB)
V = RRVDERR(ZEFEEES A0V
VDE (Only add "V" to laser characters specified by the customer)

il fEiR BEYE
Option Description Packing quantity
7 #7/EDIP-8 FE45pcs
None Standard DIP-8 45 units per tube
M %5 = (0458 T a)ER) BE45pcs
Wide lead bend (0.4 inch spacing) 45 units per tube
STA REMEEES |2 + TAZTS IS MIEIN §#1000pcs
Surface mount lead form + TA tape & reel option 1000 units per reel
S-TB REMGEES |52 + TBE A B LR B%1000pcs
Surface mount lead form + TB tape & reel option 1000 units per reel
51-TA FREINGES | ZZ 2 (REI ) + TARH RIS IR §#1000pcs
Surface mount lead form (low profile) + TA tape & reel option 1000 units per reel
51-TB REINGES |72 (R EIE) + TR IS IR §#1000pcs
Surface mount lead form (low profile) + TB tape & reel option 1000 units per reel
Http://www.kinglight-semi.com %12 70 3L 19 1T Rev 1.0
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10. FER~T(BAL:E=K) 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

S 025 5150 M os02040 || 1254
TYP.

« MBS Option M Type

B.E0E0.30 L
=

O bl

9. 760, 30

salaala

JG I

762
TYPR.

'\ f 4,9£0.3

025
L 10.16 | 0504010 | | 254
TYP. TYP,
Http://www.kinglight-semi.com 13 19 7 Rev 1.0
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* $ERSHELE Option S Type

6,60£0.30

==

1.43

O

8.7610.30

%%%"
TTT T

7.62
TYP.

,‘ ll / .5010.30 I

— s

'

|_O.6MIN Lﬂ]

0.25 "I ‘ T
_ 10.2 MaX

S 18S Option S1 Type

6.60+0. 30

1.45@: O

9.76£0.30

===

7.62
TYF.
/ \ / \sod
j \ 500,30
N — eIy
b 0.1 Max -
D.EMIN
0.25 -| l 254
10.3_MAX _ e
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o XEMFEEPINENE 7R3 Surface patch type PIN foot pad layout

183

=

'Q

171

2.54

11.07

£%iE 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 %15 71 3£ 19
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11. &&Hixic Device marking

I s O O N o O s e

KL || KL
6N137 6N137
O YWWV - lo 411

T L E  OE D&

(&4&# Template reference)

fifiE(Notes):
KL = KAyt ARAE Denotes KingLight
6N137 = XM EERHS 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)
Http://www.kinglight-semi.com %16 7 L 19 7T Rev 1.0
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12. HHNEHE RIS Tape & Reel Packing Specifications

« %&ETB Option TB

« JEETA Option TA

GO OOROVVOCT OO

» i« I »: I B & B
1 B 4 b o & b
— —
Eihift4475 1 Direction of feed from reel EiiH£475 @ Direction of feed from reel
¥lH5 R~ Material belt size
P2 D Po +
0 i
e —% L
e e ooR0eIOTO o | |

B B B B -
— 5 [

,waﬁ? A B DO D1 E F

Dimension No.
> (mm

.R__ff ) 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)

_Rw_’ﬁ? PO P1 P2 t W K

Dimension No.
~ (mm

'R__ff ) 4.0+0.1 16.0£0.1 2.0£0.05 | 0.4+0.05 16.0+0.3 4.5+0.1

Dimension(mm)

Rev 1.0
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13. (RIEBEMMZ 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.
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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 ] B
. 260°C+0/-5°C
Bk Temperature /
200 2007/ 5o/ B e 102
First wave Time 10S
+200°C/sec
Lo — Second wave FPVEE 252140°C
' -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 ) 3 4 Time(min)
Http://www.kinglight-semi.com 19 19 7T Rev 1.0

Downloaded From |Oneyac.com



https://www.oneyac.com

B NE AR EN, AT, SRR A ISR E B

Downloaded From | Oneyac.com


https://www.oneyac.com/brand/7432.html
https://www.oneyac.com

	>>Kinglight(晶台)

