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*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
JEERIE 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.
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1. &%= Product features
o B/NERRSIHUE 1kV/us 1kV/us min. common mode transient immunity
« B{RIFE-40E85°CRESBERIZIT Guaranteed performance from -40 to 85°C
* BV SBEI(4.5VE20V) Wide Vc range (4.5V to 20V)
+ 5Mbd #IEESEHESE 5Mbd typical signal rate
o {[REINEEF(1.6mA)  Low input current (1.6mA)
« TRE ((8<900ppm, £,<900ppm, B+5<1500ppm)
Halogens free (Br < 900ppm, Cl < 900ppm, Br+Cl < 1500ppm)
- A SHHEEMREEEViso=5000 V rms)
High isolation voltage between input and output (Viso=5000 V rms)
» FFERREEREACH; £ Compliance with EU REACH
» IoPbERFEROHSHRAE Pb free and RoHS compliant

« 2t Safety approval
CQOAIEEHE(#RS:CQC25001468794) CQC approved (No.CQC25001468794)

VDEIAE St (4R=:40061363) VDE approved (No.40061363)

2. P alEid Product Description

+ KL2200, KL2201#1KL2202 FH—MIINRS —REF— P EEREM G NREEJHMN.
KL2200, KL2201 and KL2202 consist of an infrared emitting diode optically coupled to
a high speed integrated photo detector logic gate.

« ©XF 8 SIi DIP %, FHE{t SMD %I, KL2200 pUigNssBE— M =SmH%k, HEE— %
HEINEERE, =ShHTH LAEE, TEERNSIESSE, BRI TESEIIREN,
HBR T IS SEERIATsEE.

It is packaged in an 8-pin DIP package and available in SMD options. The detector of KL2200
has a three state output stage and has a detector threshold with hysteresis. The three state
output eliminates the need for a pull up resistor and allows for direct drive of data busses.
The hysteresis provides differential mode noise immunity and eliminates the potential

for output signal chatter.

3. ™ mpMHA Product Applications

« JHP&EBEIE Ground loop elimination

« LSTTL & TTL, LSTTL 8 CMOS LSTTL to TTL, LSTTL or CMOS
o« IRIFIER. #UEEH Line receiver, data transmission

. [BEEZIRENEE Isolated Buss Driver

« HALREE R Fei20 Microprocessor System Interface

« Bk E5ESEEHE Pulse transformer replacement

« ItEHSMEREO Computer peripheral interface

« BIRIBIEEIFEES High speed logic ground isolation
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4. INgEE Functional Diagram

KL2200 KL2201 KL2202
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5. Y6EB4FIH Electrical-Optical characteristics
« EAIRESEEGEE=25°C) Absolute Maximum Ratings(Ta=25°C)

B s BEE BAfy
Parameter Symbol Rated Value Unit
IEMEEiR Forward current lg 50 mA
STUAN
Eau [REEE[E Reverse voltage Vi 5 v
Input
=ZMFHEEE Three State Enable Voltage Ve 20
#HEEE Output Voltage Vo 20 vV
it
sitHEEIR Output current
Output ] I P lo 25 mA
T{EEEE Supply voltage Vee 20 Vv
l%‘ll\i‘ 5T %—5 1*
I (1) L Pt 210 mw
Total Package Power dissipation
FREIE/E ( 2% ) Isolation Voltage Viso 5000 Vrms
TVFEE Operating temperature Torr -40 to +85 °C
fEFRBRRE Storage temperature Terg .55 to +125 °C
IBEERE (3%)

. TsoL 260 °C
Soldering temperature

Http://www.klmicro.com
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6. BS4FE Electrical Characteristics
« Ta = -40 t0 85°C, Ve = 4.5V 10 20V, lrony = 1.6mA to 5mA,Vey = 2V to 20V, Ve, = OV to 0.8V,
Irorr) = OMA unless otherwise specified BRIFRHIE

28 S | &IME | MBE | BXE | B 4
Parameter Symbol | Min. Typ. Max. | Unit Condition
1E £ Forward
voltage
FBJE Reverse
RFIRHE Vr 5.0 - - Y lr=10uA
N voltage
=IO : "
o [EHBEESEREY
P Temperature coefficient | AVi/ATa - -1.8 - mV/°C [r=10mA
of forward voltage
IANGERS
WARE Cin - 60 - pF Vi=0, f=1MHz
Input capacitance
= N Vcc= ||:= 5mA,
SR ITIEER - 2.3 4.5
. 5.5V lo=0Open
High level supply lccn mA
Vee= Ve=
current - 3 6
20V | Don' tcare
Vee= [.=0mA,
. - 37 6 c« F
REESEIT{EERIR 55V | lo=Open
Low level suppl | e mA TN v
ow level su curren = =
pply ) 45 75 cc E
20V | Don' t care

FEE Y AREEEIR
(1R KL2200)
High Level Enable
ien Current(KL2200 only)
Output | {KEBF(HEEEERIA - - 20 Ve=2.7V
(X KL2200)
Low Level Enable
Current(KL2200 only) - 0.005 250 V=20V
SR (HRERE
(X KL2200)
High Level Enable
Voltage(KL2200 only)
REEE(HRERRE
(X KL2200)
Low Level Enable
Voltage(KL2200 only)

le - -0.1 -0.32 mA Ve=0.4V

len - - 100 uA Ve=5.5V

Http://www.klmicro.com
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o B85 Transfer Characteristics (TA = -40 to 85°C, V¢ = 4.5V to 20V, lgon) = 1.6mA to 5mA,
Ven = 2V to 20V, Vg = 0V to 0.8V, Igor = OMA unless otherwise specified) (4*)

28 S | BME | FSE | &KXE | B FiH
Parameter Symbol | Min. | Typ.* | Max. Unit Condition
R | - 1.5 100 A Vo=5.5V | vy =45V,

Output Leakage Current orn - 2 500 H Vo=20V l[r=5mA
EE\/ 4 Egtt
RS AR Ve = 45V, .=0mA,
Low Level Output Vou - 0.33 0.5 \
Ve=0.4V, lo =6.4mA
Current
BNBHERR Vce= 4.5V, Vo=0.5V
IFT - - 1.6 mA
Input Threshold Current Ve=0.4V, lo=6.4mA
BiERRHEE v
Logic High Output Vo 2.4 :; - Vv low = -2.6mA
Voltage '
= N . Vo = 04V, IF = 5mA,
SEFRSEEER (X lozt - - -20
VEN =2V
KL2200)
High Impedance State ) ) 20 pA Vo = 24V L 5mA
=om "
Output Current(KL2200 | oz - - 100 Vo=55V |
| VEN =2V
only) ; - 500 Vo = 20V
PR R TITI R e 25 Yo = Vet
% 2 IEETH! . l}.lh _ 5oy I = OmA
Logic Low Short Circuit lost mA
Vo = VCC (5%)
Output Current 40 - -
=20V
BB e A HER -10 - - Vec = 55V | lr=5mA
Logic High Short Circuit losn mA Vo = GND
Output Current -25 ) ) Vee = 20V (5%)
BT
BARRSR - 0.03 - mA Vee= 45V
Input Current Hysteresis
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o FFR45M Switching Characteristics (Ta = -40 to 85°C, Vcc = 4.5V to 20V, Igon) = 1.6mA to 5mA,
lrorr) = OMA unless otherwise specified) (4*)

24 FS | &IME | MBE | &XE | B M

Parameter Symbol Min. | Typ.* | Max. | Unit Condition
2l tH S B RO REER AR
Propagation Delay Time to tonL - 100 300 ns (6*&8*) , Fig. 11
output high level

Fli) HH R EE AV ERBREIR A A)
Propagation delay time to tpLH - 105 300 ns (7*&8%*), Fig. 11
output low level

#iH EFHESE Output rise time t, - 45 ; ns (9%), Fig. 11

i FP#AYIE] Output fall time t - 10 - ns (10%), Fig. 11
Flig S FROEREEIBIEIRAT R
({XPR KL2200) Enable
Propagation Delay Time to
Output High Level(KL2200 only)
Flign H{IEFE RO EREEHBEIR AT B
({XPR KL2200) Enable
Propagation Delay Time to
Output Low Level(KL2200 only)
Elia S e AV S PG REREIRAT R
({XPR KL2200) Disable
Propagation Delay Time to
Output High Level(KL2200 only)
Fg HRFE RS S RBIERAT IR
({XPR KL2200) Disable
Propagation Delay Time to
Output Low Level(KL2200 only)

tpzn - 20 - ns Flg 12

tezL - 25 - ns Flg 12

tpuz - 130 - ns Flg 12

tpiz - 35 - ns Flg 12

. . . ||: =5 mA,
BHEBEFNHERSTINE .
Von(Min.)

Common Mode Transient CMy 1000 - - V/us oy [Vem|
Immunity at Output High ) =50V

(117

| 0 A TA =25°C
=0m
iR PRI AUHARBHSIIE VF (Max) Vee=5V
Common Mode Transient cM, | 1000 | - - s | P00 | (Fig 13)

(12%)

Immunity at Output Low
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7. $514E#Z Characteristic Curves

Figure 1. Forward Current vs Forward Voltage

El1. IEMEFR vs IEMBERNXEER

B2 BHERE vs MIAERFERAIXER

Fig.2 Output Voltage vs Input Forward Current
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E7. &R vs BENXR El8. EREEHEIER vs iRERIXR
Figure 7. Propagation Delay vs Temperature Figure 8. Enable Propagation Delay vs Temperature
180 V = 100
C1 (120pF) Peaking Capacitor Is Used. - G =16pF
160 | See Figure 1, E
—_ = 80
4 5
= 140 Lol =5mA i
y %\ |"l'|’n3m\ @g | p
fa) tawr |, =1.6mAS g v =20v
% c 120 N\ %*&u’ Vosasv toup Ve = 2V
2 =9 5 V. =45V
e T — R A
D 100 o
Q o
<] ) \___—___/
& tyel,=16~5mA 2 .
5
60
“ @ ’ & = “ “ 0-40 -20 0 20 40 60 80 100
iREE TA () sme TA
Temperature, T, (°C) Tem&-%aturg %3 cO
9. (FREEIEIER vs IMERERIXR E10. EFAFITEERSE vSIRERIRER
Figure 9. Enable Propagation Delay vs Figure 10. Rise and Fall Time vs Temperature
Ambient Temperature
200
| e = Y
i 1, =16 mA
= 100
& 150 e
[0 [1]
@E \ %E 80
L E / Es
i & 10 B w0
=2 vxuuw g ”
B | o 3 |
1 L]
t 50 / G’"= 5£ “
E \74; [
& —-—-—§ “ B
040 =20 0 20 40 60 80 100 0-40 20 0 20 40 60 80 100
HERETA Q) SEEETA (0)
Ambient Temperature, T, (°C) Temperature, T, (°C)

Http://www.klmicro.com FOW 22| Rev1.0




Kinglight®

e BT KL2200. KL2201. KL2202 Datasheet
B11. tpin. tenr. tr F0 tf ASMBXERERFDRHZ (13%)
Figure 11. Test Circuit and Waveforms for tp, tpui tr, and tf
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& 12. tPHZ #0 tPLZ, tPLZ #0 tPZL AU BB EEFOIRH
Figure. 12 Test Circuit and Waveform for tpyz and tpz, tpiz and tpz
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B 13. Wi R HRBHSIHE (13%)

Figure. 13 Test Circuit Common Mode Transient Immunity
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14. $EFFRY LSTTL & LSTTL EBE&(13%)
Figure. 14 Recommended LSTTL to LSTTL Circuit
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15. LSTTL & CMOS M EE(13%)
Figure. 15 LSTTL to CMOS Interface Circuit
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16. #7789 LED IRENEEE

Figure. 16 Recommended LED Drive Circuit
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1. 70°C LA ERIBHRZSIEET, LA 4.5 mW/°C ROESREMFHERRCITIERFEM PT.

Derate total package power dissipation, PT, linearly above 70°C free air temperature at a rate of
4.5 mWy/°C.

2. 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.

RmEBIR1 2R, HBXHEEEA0~60%RHINE T, PR B ENIRAT, 1&3HIFEHEEE—IS, 4. S&6H]
EEE—RE

3. I2#EAYE)9 107 Soldering time is 10 seconds

4. VCC BBRRE—™ 0.1TuF SEERRIEEARRFIR, ZESULEMEERS, Wl lRRERF =M
REWATEREE, FMRETRESRITEISAY VCC 1 GND 5B,

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.

5. IHH SRS EARNGET 10 ms,

Duration of output short circuit time should not exceed 10 ms.

6.tPLH- {EREERZ MBI BRI PR RIS FEEIRATHY 50% BT R MBI MER TR ST
HRRTRY 1.3 V BB Z aER.

tPLH- Propagation delay is measured from the 50% level on the LOW to HIGH transition of the
input current pulse to the 1.3 V level on the LOW to HIGH transition of the output voltage pulse.
7tPHL- ERERZNBAN BRI P NS FENREFHERAT 50% BT R mHEBEK RPN SR FEHEREF
RN 1.3 V BB Z [ARYATE,

tPHL- Propagation delay is measured from the 50% level on the HIGH to LOW transition of the
input current pulse to the 1.3 V level on the HIGH to LOW transition of the output voltage pulse.
8 HEMRIEERRRN, (EREREAEERIEI 100 ns,

When the peaking capacitor is omitted, propagation delay times may increase by 100 ns.

9. tr- LT EIEERE KPR RIS RS, M 10%E] 90% BB ZEIIEAIRTE).

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

10. tf- TR EZEm PN SEIER/VREFES, M 90% BIE 10% B ZERIATE.

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

11. CMH - JIiaREHRIFESEIRE (B VOUT > 2.0V) |, HEBENSEASIFLFAE,

CMH - The maximum tolerable rate of rise of the common mode voltage to ensure the output
will remain in the HIGH state (i.e., VOUT > 2.0V).

12. CML - StRmHARIFERBFHEIAZS (B VOUT < 0.8V) |, HEBENSZABIT LR,

CML - The maximum tolerable rate of rise of the common mode voltage to ensure the output will
remain in the LOW output state (i.e,, VOUT < 0.8V).

13. MK KL2201/02 B, {E8ES IR smFan,

For testing KL2201/02 the enable pin must be floating.

Http://www.klmicro.com 514 70 3L 22 1T Rev1.0
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8. iJTE(SE Order Information

o #EEE Part Number

KL220XY-Z-V
Bifi£(Notes):

>

=TS0, 18¢2) Part No. (0,1 or 2)
=5|HIFZEUEI(S. S1. MER)
Lead form option (S, S1, M or none)
Z = HTETISEHIKI (TA, TBET)
Tape and reel option (TA, TB or none)
V = RRVDERRA(BEFIEEEIFAAIM"V")
VDE (Only add "V" to laser characters specified by the customer)

<

il fEiR BEYE
Option Description Packing quantity
v #7/EDIP-8 FE45pcs
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 | SfZ + TAR RN B ISR &#1000pcs
Surface mount lead form + TA tape & reel option 1000 units per reel
g | EEMESIERR TERAAS AT %1000pcs
Surface mount lead form + TB tape & reel option 1000 units per reel
S1-TA RENEEES | e (REIE) + TAZGE SIS &41000pcs
Surface mount lead form (low profile) + TA tape & reel option 1000 units per reel
$1-TB REIMGES | 720 (REE) + TBEHFIE LRI §41000pcs
Surface mount lead form (low profile) + TB tape & reel option 1000 units per reel

Http://www.klmicro.com %515 7T 3£ 22 1 Rev1.0
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9. HHERT (8- =K) Package Drawing(Unit:mm)
* ¥uEDIPELS Standard DIP Type

5.6020.30

O b

9.7620,30

calinealin:

u;
b

7.62
TYP.

— [ \
T

4.910.3

0285  5*~15° 0.50£0.10 1254
= TYP.

- —

« ¥EEMELS Option M Type

B.E0E0.30 L
=

O ﬂ}h

9. 760, 30

A G
JG I
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TYPR.

i |‘ 4,9£0.3
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L 10.16 | 0504010 | | 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
TYP.

,‘ ll / .5010.30 I

| O
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===

— [ ol |
JTH \ HXT& IETEEN
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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 %18 71 3t 22
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10.1&&F#5ic Device marking

P e e

KL KL
220X 2201

O YWWV O 422

T EHE | LB L

(&4&# Template reference)

M E AR AR AR NS RSN NEEEEEEEAEEENEEEESEEEEANASNSEEASESEESSESEEEEESEEEESEEEEEEEEEE

fifiE(Notes):
KL = REEaMEFER2AE Denotes Kinglight Microelectronics
220X = R MEERM4S Denotes Device Part Number
XFREMHRE(O., 1852) Part No. (0,1 or 2)
Y = FRMUFH{LrBDenotes 1 digit Year code
WWwW = FR2(\UE5IIBDenotes 2 digit Week code
v = RRVDHRR(BZFISERESIF/A4"V")

VDE (Only add "V" to laser characters specified by the customer)
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11. 85 MNEMEEMEE Tape & Reel Packing Specifications

* E#ETA Option TA * BE#ETB Option TB

6660450060000 0

GO OOROVVOCT OO

AR

R
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Lo
A

Ei45 75 Direction of feed from reel B8 7518 Direction of feed from reel

#lt5 R~ Material belt size

Do, T P e T
566060806008 0¢ 0

AR T
/ ! t
&/ il a

__%%__ __E%_____{J!}__

i

, Rﬁﬁ? 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)
, waﬁ? PO P1 P2 i 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)
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12. 1215 BE %% 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, )
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- HIBIEREMZ Wave Soldering
RERMT, BN RIERE

One time soldering is recommended within the condition of temperature

N
300
260+0/-5°C
250 7] RE
: o 260°C+0/-5°C
U Temperature
0, [\ . 1N
200 — ;goo C/P 55 500/ ] 108
irst wave Time 10S
+200°C/sec
Second wave R 25%140°C
150 — -5°
' 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 N
| I I I [ I [ -
1 5 3 4 Time(min)
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