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AOTE SEMICONDUCTOR

A\ FEESH

APPLICATION NOTE

HE L (LMbps) BB &1

1. ThREUEEA:

RS AR LOG(E AT WG LLAMRSE) R N B R AL a5 5 i — A, EEDjReR it
N s CARR S T B IE S S, OLHARRE AT (3E1E: optical coupler, Hi3if: photo
coupler), HIGHGHA JEMREHLLIOCREE S,  RROGRE. GRS A IR AL
RS Z AEEME S, BRI HE A = R WA AR, IERedem e /i
FIEERE RARENE: SO 2 FE RREERR B I AN m s TR L 2 1B] . wIRIAHAE RS232. CAN.
SPIL. I2Cal RS485/422--- %@ iHH 11 J PLC miit 4t b, ekt gmidasizl. PLC
5 MCU 8115 5. SR .

2. WS
1Mbps RFIMEECHE, FHuikH Photodiode Bl Transistor JSk LRI 2244,
Photodiode MaRz#ERR, KGNS HIREOCHERE, SHSEERRSEOL,  DMESDIE®E
EIREAR RS, DL ATMAS3 A Ui BHAE W TE FL S e e 2 1 R 40
1.  HR LR (Current Transfer Ratio, CTR)
HLIEA A L (CTR) B E SOt AN N LRI LB (0% 100%) , FEEFRITH 51K

R, R OSBRI, s Nl 1 s,

Transfer Characteristics

Paramater Symbal Min Tyvp. Manx. Unit Condition

lr = 1BmA Vo= 0.4V,

Vioo=4 .5V, Ta=25°C

le = 16mA Vo= 0.5V,
Vio=4.5V

20 - 50
Current Transfer Ratic CTR O
15

#1 CTR I

1 www.aotesemi.com




APPLICATION NOTES oY)
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INPUT w it = Vce=4.5V
[ L Voo
" 3 4
ATM453 J£
PATCTR 3k HL %

2. BHEAE

A, WS R, IREEREREENSH LM 0. i 2 s,  HitHEER)
PTG LAVou MV, 0%, Vo & XONZ4E 1 At i, Voo & SONEH O (s
JE: ARSIV IVIg AV R, VigE SCNIZ4E 1 FRIRmAN L, Vi e SONZHE 0 (1)

S TPANGEN A
") \
Vo =t == o o o o
Vigg === == it
I fail
Vig === - ——
e e R
t t

High Speed ML Receiving

Coupler Device

) Voy: Output Voltage in High
Vo.: Output Voltage in Low
Viy : Input Voltage in High
Vi : Input Voltage in Low

K 2 iR E X

BHBMET,  ESRERERNTI, e RN HEE, RN E TR R
IR S RIAE R, TP RE /1, B A 2SR (Noise margin). Wil 3 fis. 1E
HEE LT, ATMA453 Vo(pin5) % & Voy » M+ Receiving Device HVy, Jf
H Vo & TV, A ReIERIAIBHRS .
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VOH VGH i VJ‘H

T L -\
Vi, =71 '”"'"""'""‘""""‘1‘/

noise margin

i { A VGL

V
t

3. fEHELEIR I ] (Propagation delay)

IANMSED R, SR —BW)E, MBS ASREL,  Teg R s m
I M s AL B R AIRHE AL IS (8], Tppy 2874 tH RS 1 FEU MARHEGT b 4 28 s A7 [ N ]
mFEAE 2 frn, MR AL =16mA . RL=1.9KQ . & 4 Jylilik dig & &S50 LIt A

L8
Parameter Symbaol Min Typ. Max. Lnit Condition
IF=16maA, Ry=1.9K0,
Propagation Delay Time T 2 04 08 5 n;a=2{1|‘f.‘j %
to Logic Low "*{Fig.8) T H - =
e 1.0 IF=18mA, Ry =18K0
Propagation Delay Time - 0.35 08 IF=1ﬁmA_, RL.:-I oKa,
to Logic High "¥(Fig.8) Trun K8 Tx=25°C
. ' - - 1.0 IF=18mA, R, =1.9KQ

FH% 2 Propagation Delay Time I3 }iva

Pulse Generator
Zo=500 Iy

L=5ns —E_'“
10% D. Cyche
1/ < 100 pS P

|y Monétor

e Ll 1

RI L

] 5 Transient Immunity Test Circuit & Waveform
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4 Jy ATMAS3 R F BB, 4 2070 i A i 55 0 H i P9 30 49

1. #y Auii: LA Control pin ##il NPN @i, KRS DI ks 2 46 H i

2. fthun:  Open collector 444, [FILFEZNN_E pull-high HFH RL, PA4ERFm AL R
JEAl. VecHZn | bypass H12% 0.1uF, Fskid#if L JsME

Vi i W
in o A cc
e ]
I I, RL
w = o Vo
3 4
=— Q0. 1uF
RB ATMAEE
Control
MPM
= ~
LN L

R VA LN SR ]

CTR LN /NI, W 5 Fik, M1 SmA B, CTR FEZ 092 {5, MA
CTR%=20~50%1# £ W5 % 18.4%~46%. 42 FIRAEMHMN, WME6HT R, WM 25°C
F+% 85°CH), fEHEEmmz 1.2 1%, it CTR%=20~50%, fH&iimE 24~60%. 24P 264 [H
RS, TT LU H IO EOTE, B 0.92°1.2=1.1, [k CTR%=20~50%, {fi&Hiin%
22~55%, M1, =1.1~2.75mA, I, K/, AJRESIE Vo KTV, B SR A

_asd] i " T 77 Normalizad 1o | =16mA 1 | T |
E W by s = E"u —
F R0 R nid | L g | o
El g ;
~ e -
EET 'E as b
E on
E T os _// 4
Y- 5_
§ - E a4 - B - - L=- A -
g : v 0y
E a2 E * [Mormatizod 14 T,z25° | v
2 k- [ *
&0 o L L - - -
s f 1l} 16 50 -8 -40 -2 Ll 2025 &0 [.s] B g5 180
lerd'l:urrem 1, (i) Amiblent Temperature. T, ("C)
K 5 Current Transfer Ratio vs K 6 Current Transfer Ratio vs
Forward Current Ambient Temperature
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R R (1Mbps ) FEL B 15 1

VAN

SO B Tppy 5 T, AN SR AF 20N 5 RL, Wl 7 frz, - RLsgWaECR,  JoHAE RL=3KQ
JE I Tp g M ET N T R AR, &RV TV it A, I BT R A I
=16mA. RL=19KQ[z&fF, ML SHIMR, TEZEER CTR%EH, ¥ CTR% MR

HHEIEH TAF.
% Vee=5V. T,=25C:

elr =16mA. CTR%(min)=20%. I,=16MA*20%=3.2mA.
@RL=1.9KQ. VRL=3.2m*1.9K=6.08V>Vcc, P#ilil, PR <3.2mA.,
& Vo=04V. 1,=(5-0.4)/1.9K=2.42mA, LR 2.42mA.

IR LT, CTR RN, P FERE ) 2 i e st (HiREZ s CTR 2
P, WS HERRR R EAT PR

10000
[ T,.=2‘5ﬂc
: v:ﬂ=5?
r
F |=16mA(T, ) |
= oA, SponaT,)
- - P
i 1000 |- _’._._,_- L | .//
g | y 3
< 1,=10mA(T,_) : :
l=16maAT_ )
100 —_— .

i 10

Load Resistance, I-'IL (T¥1]

K|7Propagation Delay vs. Load Resistance

ANAFRHERNRBE A &HSE, LRHERERS BITRIE, FFRi
5 R E 5 B B TR R — B EAR IR
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