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KLM45X
SOP5 HIGH SPEED 1MBit/s
TRANSISTOR PHOTOCOUPLER

SOP5 =iE1MBit/sRIFEHiE

*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
[REREI R
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.

*REREMETRIF, TEEHREHATHNAENERS. FHTFRIANESR, BESEBEAMI Http://www.kimicro.com.
The contents and information in this document may not be copied or reproduced without the permission of Kinglight Microelectronics. For the latest
information, please visit the official website Http://www.klmicro.com.
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1. miF= Product features
« EE1MBit/s High speed 1MBit/s
« BITIERESBE(-40°C & 85°C) Wide operating temperature range of -40°C to 85°C
 A[{RIEEO & 70°C \BESEERIEIT Guaranteed performance from 0 to 70°C
* Ven=1500V Y, & CMR: 15KV/us (KLM453) High CMR 15KV/us at V¢y=1500V (KLM453)
» oz ((R<900ppm, §<900ppm, ;R+&<1500ppm)
Halogens free (Br < 900ppm, Cl < 900ppm, Br+Cl < 1500ppm)
- A SHHESREEEViso=3750 V rms)
High isolation voltage between input and output (Viso=3750 V rms)
« BERREEREACH;Z# Compliance with EU REACH
+ ISPbEFAROHSHRAE Pb free and RoHS compliant
« L EHHt Safety approval
CQGAIEEHE(GRS:CQC25001468793) CQC approved (No.CQC25001468793)
VDEIAE St (4%=:40061363) VDE approved (No.40061363)

2. P mlEid Product Description

« KLM452 71 KLM453 224 — MM —IRES — I S BBl RAEERR, MEZEYEFHE
B. S TIRERENE DR ERBRIRIDEE T LIBIT R M\ RAERENR -SEEIREERE
EELERI R RAERSRIES LM ER
The KLM452 and KLM453 devices each consist of an infrared emitting diode, optically coupled
to a high speed photo detector transistor. A separate connection for the photodiode bias and
output-transistor collector increase the speed by several orders of magnitude over conventional
phototransistor couplers by reducing the base-collector capacitance of the input transistor

« BIRATMRER 5 51 SOP 2%, EEREME
The devices are packaged in industry standard 5pin SOP packages and are suitable for surface
mounting

3. #mRif Product Applications

 RERIZULES Line receivers

« B35 5 20BE(SF0iEE Field bus communication and control

« EBHIRENER HFAVTH R BRIAEFRE Power transistor isolation in motor drives

« BB REINEYEERBEES Replacement for low speed phototransistor photo couplers

- BIRIBIEENFERS High speed logic ground isolation

« IS SEIRES Analog signal ground isolation
4. IhEEE Functional Diagram

Schematic
3|BJBCE Pin Configuration
= 1. BEt% Anode
- _ 3. [Btk Cathode
oI 4. $83t GND

iy 5. BHEBE Vou
6. TYFHBJE Vcc

Http://www.klmicro.com F2H 18] Rev1.0
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5. Y6EB4FIH Electrical-Optical characteristics
« EAPREEEEGEE=25°C) Absolute Maximum Ratings(Ta=25°C)

58 s EE B
Parameter Symbol Rated Value Unit
1EMEER Forward current le 25 mA
IBEERBER (50% 5z5kk, 1Tms PW) Peak I 50 A
m
forward current(50% duty, Tms PW) P
BN | isEmaseEs (<1us PW, 300pps) | 1 A
Input | peak transient current(<1ps PW,300pps) Firans
RFEEE Reverse voltage Vi 5 Vv
IN#E Power dissipation (T, = 25°C) PN 45 mw
IN#E Power dissipation (Tx = 25°C) Po 100 mW
i BT SE8(E Average Output current loave) 8 mA
i
Output I&{EHERAR Peak Output current lo@k 16 mA
HiHERE Output voltage Vo -0.5t0 20
FEJRERJE Supply voltage Ve -0.5 to 30 \%
FREER[E ( 1*) Isolation Voltage Viso 3750 V rms
TR Operating temperature Torr -40 to +85 °C
f&7ZIRE Storage temperature Tstc -55 to +125 °C
=E=raN=] 2*
A:FEZIJIIIJ'E ( ) TeoL 260 °C
Soldering temperature
BiiE (Notes):
1* RmERE1DHA, E3HEERE40~60%RHIMET, FREBENKAT, 1&3MFEEE—IE, 4. 5. &6
SIRE—itE

AC for 1 minute, R.H.= 40 ~ 60% R.H. In this test, pins 1&3 are shorted together, and pins
4, 586 are shorted together.
2* J2¥EAYIE)9 107> Soldering time is 10 seconds

Rev1.0
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6. B (Ta=0ZE70°C, [RIESEHE)
Electrical Characteristics(Ta=0 to 70°C unless specified otherwise)

28 Gass BME | FUSE | &XE | B FiH
Parameter Symbol Min. Typ. Max. Unit Condition
1E Ay
IR \ - 1.45 1.8 \Y l;=16mA
Forward voltage
RERBE
PN i VA 5.0 - - v la=10pA
Input Reverse voltage
I[EMBEESERE
Temperature coefficient AVi/AT, - -1.6 - mV/°C l;=16mA
of forward voltage
||:=0mA,
Vo=0pen,
- \ - | o005 | 1 o=-P
ZIEESEIHEER Vee=15V,
Logic High Supply lccH uA Ta=25°C
Current [r=0mA,
- - 2 Vo=0Open,
VCC=1 5V
BRI =16mA
= eI lect - 100 | 200 | uA | Vo=Open,
] Logic Low Supply Current
Vcc=1 5V
Output
||:=0mA,
- 0.001 0.5 V0=VCC=5-5V,
TA= 25°C
BB HAER lg=0maA,
Logic High Output lon - 0.001 1 uA Vo=Vcc=15Y,
Current Ta=25°C
||:=0mA,
- - 50
VO=VCC= 15V
Http://www.klmicro.com FA4TIAAB T Rev1.0
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- (EhFE
Transfer Characteristics
28 S | BME | FSE | &KXE | B FiH
Parameter Symbol | Min. | Typ.* | Max. Unit Condition
l[;=16mA, V=04V,
- 20 - 50 ~ _oce
FERAEHELL . TR % Vee=4.5V, Ta=25°C
Current Transfer Ratio 15 [(=16mA, Vo=0.5V,
VCC=4~5V
BIE TR LB 04 '# = 16mA lo = 3mA,
- e ' Vee=4.5V, Ty=25°C
Logic Low Output VoL \Y
[p = 16mA, Ip =2.4mA,
Voltage - - 0.5
VCC=4~5V
FFREHE(Ta=0ET70°C, Vc=5VIRAERHIR)
Switching Characteristics (Ta=0 to 70°C, Vcc=5V unless specified otherwise)
S Ge) =ME | HSE | &XE | B | &M
Parameter Symbol Min. Typ.* Max. | Unit | Condition
(AR TASIEERRT ) 3 ) - | 04 | o8 le=TomA,
Propagation Delay Time to Logic TerL us | RL=1.9KQ, Tx=25°C
Low (Fig.8) - - 1.0 l[r=16mA, R =1.9KQ
IR TR EEERIE( 3 ) ] ess | oo l¢=16mA,
Propagation Delay Time to Logic Ten ' ' us R =1.9KQ, To=25°C
High (Fig.8) - - 1.0 l[;=16mA, R =1.9KQ
B AR "= omA
*;:trﬁ‘( s TR mas2 5000 | - ; Vew=10Vp-p,
ke R.=1.9KQ, T, =25°C
Common Mode CMy V/us
. . ||: = OmA,
Transient Immunity at
. ) KLM453 15,000 - - Vem=1500Vp-p,
Logic High (Fig.9)
R|_=1 9KQ, TA =25°C
B TATAO R = 1omA
x;m;a( ) TR kimas2 5000 | - ; Vew=10Vp-p,
L= R.=1.9KQ, Tx =25°C
Common Mode CcM, V/us
. . l[r = 16mA,
Transient Immunity at
i ) KLM453 15,000 - - Vem=1500Vp-p,
Logic Low (Fig.9)
R|_=1 9KQ, TA=25°C

* Ta = 25°C BYAIRIEIE Typical values at Ta = 25°C

Http://www.klmicro.com
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7. $51¥#4 Characteristic Curves

E1. IEMEER vs IEMEBERIXR B2 BBifiRIALY vs IEMERAIXR
Figure 1. Forward Current vs Forward Voltage Fig.2 Current Transfer Ratio vs Forward Current
e = *® BgaAl " Notmalized to .=16mA
// 14 'VL:'O.N: - ! ) .
7 g =
- —g e —— R—
T E / / 110°C §£ 10 |
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o T 0°c —
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02
l i
08 1.0 1.2 14 16 1.8 20 MII.! 1 10 50
TERIERE(V) IEFEEBRlE (mA)
Forward Voltage Forward Current
E13. EintieHatl vs INTREAIXR El4. ItHEER vs BB ERIXER
Figure 3. Current Transfer Ratio vs Figure 4. Output Current Vs Output Voltage
Ambient Temperature

14 + v = TC '

12 —_ 2 | Vee=SY ! i /_/ _.I.r'm m N
P AN s g
ET T LT | | i = ® — | 1,=30ma
U 1
i‘:’\g{ 08 |- / ‘I%E 16 ﬁ'_:_-‘--_-j.-—:—___._—_—_-:'_'/__/ e w——
#5 = ge " ==L
% tz s % 3 et | |=20mA
i - * s I =15mA

S =16mA o ——
M V=204V b ;=10mA
oz T =5 V=5V O 4
1,=5mA
0.0 L . » I
-60 -40 -20 0 20 40 60 80 100 0 a 8 12 16 20
. FRlmmELTA () IR ASIREE
Ambient Temperature,T, (°C) Collector-Emitter Voltage, Vy(V)
ElS. ZESHEFRLER vs NERERXER E6. EIBIER vs TaZkEREAIX R
Figure 5. Logic High Output Current Figure 6. Propagation Delay vs Load
vs Ambient Temperature Resistance
oy T T T T T o R
1 i 1 | e '!'._
g Vo N
%.":‘ ' i 5§ 1,=10mA(T,,,) b somAlT,.,)
3 — | | - o
& 'E'E, ]| S — - g % 1008 /
#O 3 z ; 2.2
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m
g - ’ = L eomam,y O\
i i 1 i i l=16mA(T, )
ol
50 ) 20 o 20 - &0 [ 100 100 5 %
- TREEEETA (C) ThEFFaE
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E7. EREER vs RENXER

Figure 7. Propagation Delay vs Temperature

1000 s .
|F=1EI'|‘1A |F=1
Ve V=5V
£" W R,=1000
l_:L — ———
3 £ R =2200)
oS — s T
w = >
as ] g -
@.E a00 S
B —_ 1 ] § 1Ka
g 200 ( / -10 \R,
= RL:LTMM R =1.9ka(T,,,)
o-no -40 20 0 20 40 60 80 100 .15 e L Il
1E-3 0.01 1 10

BETA Q)
Temperature, T, (°C)

SERpES:

Figure 8. Frequency Response

o
IS
Frequency, f(mhz)

B9 FF KRR B B R iR

Figure 9. Switching Time

Pulse Generator
Zo=500Q Ig

t,=9ns _—|" lﬁ V,
10%D. Cycle °°
1/f < 100 pS Ry

I¢ Monitor

Test Circuit & Waveforms

Ie
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— v
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.............................. O J——— Y
i 1 = Vou

E10. BRSHU NN EB B R iR

Transient Immunity Test Circuit & Waveform

7

(
1

=g J *

CM, Switch at A, k=0mA

Vo P Vo

CM, ‘Switch at B, p=16mA
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*3 BIERBR T THHERSHMEREKTES Vov BIENISZHRAE (IE) dVem/dt, LIFREFE
BHARSEEESHEVRE (B Vo >2.0V) , ZEEBEFRIHERSTMERREKPES Vv B
EAIRPHIREAE () dVem/dt, LASREIHRIFEZERBICRE (B Vo <0.8V)

*3 Common mode transient immunity in logic high level is the maximum tolerable (positive)
dVcm/dt on the leading edge of the common mode pulse signal Vcy, to assure that the output
will remain in a logic high state (i.e., Vo >2.0V). 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, Vv, to assure that the output will remain in a logic low state (i.e., Vo <0.8V)
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8. iJTE(SE Order Information

o #ElEE Part Number

KLM45X-Z-V
fifiE(Notes):

X =THHE(28%3) Part No. (2 or 3)
Z = M HIZL(TA. TB or none)
Tape and reel option (TA, TBEF)
V = RRVDERR(ZFIEERIEFAAIV")
VDE (Only add "V" to laser characters specified by the customer)

il ik BRHNE
Option Description Packing quantity
7 o) FE100pcs
None Standard 100 units per tube
v tE+VDE BEE100pcs
Standard + VDE 100 units per tube
A TAZHEFNBHIEIN &#%3000pcs
TA tape & reel option 3000 units per reel
- TBETHHIEHIEIT &4%3000pcs
TB tape & reel option 3000 units per reel
TALV TAEFFIEELTT+ VDE B%3000pcs
TA tape & reel option + VDE 3000 units per reel
1BV TBE &ML+ VDE B%3000pcs
TB tape & reel option + VDE 3000 units per reel
NEE: 3838 HF&E9000pcs
/ Inner box packaging: 3reels/box 9000pcs per box
g% 10MHE &#890000pcs
/ Pack per Carton: 10inner boxes 90000pcs per Carton

Http://www.klmicro.com

#
©
=
bz
&
=

Rev1.0




Kinglight®
mmE M EBF KLM45X Datasheet

9. HHERT (8- =K) Package Drawing(Unit:mm)

- 4,4040.20
[ j
O
4,10+0.20
. 2.20 » 0.40+0,10
TYP.,
— | | [ T
0.1Max 2.0MAX
020*—!_ :.[/ ‘L=‘I EU:U:LD_l
| 254 | 7.00£0,30 | 1.a7| | |1,27
TYP, 0.5 ; TP, T TYP,

MIN

o REMLFZEEPINBNERAE Surface patch type PIN foot pad layout

£i¥ Notes
a. EVERR J &% Suggested pad dimension is just for reference only
b BRIBMNAZE(EXIEE R T Please modify the pad dimension based on individual needs

Http://www.klmicro.com %510 7T 3£ 13 1T Rev1.0
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10.1&&F#5ic Device marking

) © g D == O g D
M45X [T M453 |
1 P OO 46

(&4&# Template reference)

fifiE(Notes):
KL = REEMEFER2AT Denotes Kinglight Microelectronics
M45X = X MEER4S Denotes Device Part Number
XFREMHRE(25,3) Part No. (2 or 3)
Y = FRMUFH{LrBDenotes 1 digit Year code
WWwW = FR2(UE5IIBDenotes 2 digit Week code
% = RRVDERR(BZFIEEES =40V
VDE (Only add "V" to laser characters specified by the customer)
Http://www.klmicro.com %11 313 T Rev1.0
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11. 85 MNEMEEMEE Tape & Reel Packing Specifications

* E#ETA Option TA * BE#ETB Option TB
OO0OO0OO0OO0OOOOO
]

H

ey
'n
i\

O 0O OO O0OO0OO0O0OO0OO0 )
I

A b

=

e e ool ] o b o g e
E— ——
Eihift44875 @ Direction of feed from reel EiiH£475 @ Direction of feed from reel

¥R Material belt size

PO P2 DO
i W ==
b & 0 D D oleo do ole 4|
Fa 'y Y ‘1 Fa b Faa % i 3 (D]
N \ \J\ W h¥ g U)1
\ Al ]
P1 km ."E

K

z
B . SEC: B—B’
7] | [, d I
!

|
1 X
T
SEC; A—A’
,waﬁ? AO Al BO DO D1 E F
Dimension No.
> (mm
,RTF ) 6.2+0.1 41+0.1 | 5.28+0.1 | 1.5+0.1 1.5+0.3 1.75+0.1 5.5+0.1
Dimension(mm)
_Rw_’ﬁ? PO P1 P2 t W KO K1
Dimension No.
< (mm 12.0+0.3/-
.R_.ff ) 4.0+0.1 8.0+0.1 2.0+£0.1 | 0.4+0.1 / 3.7+0.1 0.3+0.1
Dimension(mm) 0.1

=

Http://www.klmicro.com #1270 313
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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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