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iR Description

AT4506 BE—1 GaAsP LED , BEHOCFRBEEI— M ERRBSIBmCERNES. & H_ERY 20KQHEH_ERIEERT
Ui fE a5 6 #1 7 kSR, EIEENA IPM B AFARRZIMNE LhEE,

The AT4506 contain a GaAsP LED, it is optically coupled to an integrated high gain photo detector. An on
chip 20 KQ output pull-up resistor can be enabled by shorting output pins 6 and 7, thus eliminating the need
for an external pull-up resistor in common IPM applications.

454 Features

FAFTTLRIIPMEL FEROGEHEREIR
Short propagation delays fot TTL and IPM applications

ETEEBREARAAZBIPME AEERNMARE : -40°C . S/MKPREEXEPWD = 450 ns
Z100°C Minimized Pulse Width
Performance specified for bommon IPM Distortion: PWD = 450 ns
applications over industrial temperature . 15 KV/ psg/MEEBS A REM. (VCM = 1500
range: -40°C to 100°C V) 15 KV/ps minimum common mode transient
RIEREEEIRRAE : tru= 480 ns,tpiy = 550ns immu- nity. (VCM = 1500 V)
Fast maximum propagation delays:tpr = 480 ns,tpu
= 550 ns
B3 Applications N{EZFE Truth table
IPM (8=
IPM isolation LED Vo
BB& IGBT/MOSFET [ J3Kz128 OFF L
Isolated IGBT/MOSFET gate drive ON H

RFIBE R TR EREBIESN
&% AC and brushless DC motor
drives

Tki%rEs

Industrial inverters

IF = 10 mABY CTR > 44%
CTR > 44% at IF = 10 mA

HEMREE Package and Schematic Diagram

Pin Configuration

1.NC
2. Anode

3. Cathode
4. NC

5.GND
6.0
7VL

SHENEEE

ENERERE

N W - o .V
T © GIESIM 5 70 8 ZIEMER— P 0.1y ST, svee
Note: The connection of a 0.1 uF bypass capacitor between pins 5 and 8 is recommended.
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FRBEES®LSMNU Order Code

AT 4506 - UNY - W (V) (Z2)

@ @ ® @ 6 & @
@ AEME Company Code (AT: E24F Aote)
@ FTERZ% Product Series (4506)
OIELRKE! Lead Frame ( Cu: §@HEZE Copper)
@ WIFEZEEY Epoxy Type ( H: o2& Halogen-free)
® $%R/= Package ( D: DIP, S:SMD)
® 24T REREESeE Device Operating Temperature Range (45 BEIZEEEEZH Special Range need to
be filled in or left blank)
@ WEBNFE Internal Supplementary Code (#=Fai#&ZH Number or None)

EJ = {§ B Marking Information

- BP0 BASRHE LOGO

"/AL" denotes LOGO

Ep=zep "Y" (LRSS ; A(2018),B(2019),C(2020) ... ...
"Y" denotes YEAR : A(2018), B(2019), C(2020) ... ...
EpPsR WW RS

"WW" denotes week' s number AYY
EnZerh N RFREE 4 5
“N" denotes day of the week Y W
E=rY "H" FREx

“H" denotes Halogen-free
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HBEMBMER Insulation and Safety related specifications

me s 0 B =t
Item Symbol Value Unit Remark
BB MNENREILR | IDAMAREIERRE
L >7.0 mm Measured from input terminals to output terminals,

C Dist
reepage Bislance shortest distance path along body

M NmREEtRE | B SHREES
L >7.0 mm Measured from input terminals to output terminals,
shortest distance through air

FESIERs

Clearance Distance

HerRiRES DTl 504 REIESFHRNIES Z BIRVBRIEE

Insulation Thickness ) mm Insulation thickness between emitter and detector
IEEfREEE

Peak Isolation Voltage Viorm 1500 Vpeak DIN/EN/DIN EN60747-5-5

FSIRERE

Transient isolation voltage Vior 7000 Vpesk DIN/EN/DIN EN60747-5-5

= =

BM%E.EJ_ Viso >5000 Vrms For 1 min

Isolation Voltage

%R £ ¥ Absolute Maximum Ratings (Ta =25°C)

™ %e = Ll
Parameter Symbol Rating Unit
TN
Average Forward Input Current kave) 25 mA
IE{EIEFEAER TR
Peak Forward Input Current Feeak) 25 mA
2-apr (50% duty cycle, < 1 ms pulse width)
Input IHEBRSHRNER
Peak Transient Input Current Farans) 50 mA
(<1 ps pulse width, 300 pps)
A
RFFEE v : y
Reverse Input Voltage
R
Average Output Current bave B mA
FEPERREEIE
Resistor Voltage Vi 0.5 ~Vee v
b BRERE Vec -05 ~ 30 \Y;
output Supply Voltage
HitHFEE
Output Voltage Vo -05~ 30 v
HIHTRE
Output Power Dissipation[3] Po 100 mwW
S
Total Power Dissipation P 145 mwW
PREEE
Isolation voltage Viso 5000 Vrms
TERE
Operating Temperature Topr -40 ~+100 C
FEEE
-55~+12 0
Storage Temperature Tsg 55~+125 C
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AT4506

EFREHK MY Recommended Operating Conditions

oY s /M B [T
Parameter Symbol Min. Max. Unit
EHREEE
Supply Voltages Voo 45 30 v
MHEBE
Output Voltage Vo 0 30 v
FFEEEiR
Forward Input Current (ON) kon 10 20 mA
KHKEE
Forward Input Voltage (OFF) Veorn E 08 v
BMERE
Operating Temperature Ta -40 100 C
= RIS 8 Electro-optical Characteristics (Ta =25°C)
Ll ws it BN omm | k| B
Parameter Symbol Condition Min. Typ. Max. Unit
FEREIRLL } =10 mA
Current Transfer Ratio CTR Vo =06V 44 %0 - %
REE R TR F=10mA
Low Level Output Current b Vo =06V 44 90 - mA
(R HEE
Low Level Output Voltage Vou b =24 mA - 017 06 v
BN ERETR Vo = 08V,
Input Threshold Current . b = 075 mA - 096 > mA
SRR
High Level Output Current by Ve =08V - 3 >0 WA
=== pd==h br=3
IE'EEIZFEEIIJEEEIUUJ kCH VF = 08 V, ) 0.7 13 mA
High Level Supply Current Vo = Open
== iy
{EFBEEERER Le. F=10 mA ) 07 13 A
Low Level Supply Current Vo = Open
BINIEMEEEE
Input Forward Voltage Ve F=10mA - 132 18 v
IEMBEISRERE
Temperature Coefficient of Forward Voltage AVH/ATA F=10mA . } -16 mv/C
HMINRATEE/E Input Reverse Breakdown
Voltage Brr k =10pA 5 - - v
3 = f=1MHz
BNRE . Cn - 60 - pF
Input Capacitance VF=0V
WE HhueaE .
Internal Pull-up Resistor R TA = 25°C 14 20 25 kQ
WE HURBEIRERE i
Internal Pull-up Resistor Temperature Coefficient AR/ATA B B 0014 - kQ/*C
BINGIHEEE
Input-Output Resistance Reo Vio = 500 Vdc - 102 - Q
BEE (WA )
Capacitance (Input-Output) Gro f=1MH - 06 - pF
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F X Switching Specification(Ta =25°C, R, =20KQ External)
BITEFRRIERY | RIESEBAE :

Over recommended operating conditions unless otherwise specified:
TA = -40°Cto +100°C, Vec = +4.5V 1o 30V, Iren = 10 mAto 20 mA, Vrer = -5Vto 0.8V

24 Eia ) & U\ s 7N R
Parameter Symbol Condition Min. Typ. Max. Unit
k(on) =10 mA,
BIE(REE AERIER -
Propagation Delay Time to Logic Low at Output tort Veon = 08V, 30 230 400
Vcc = 150 V,
o - C. = 100 pF,
IBIESEFITR , o Vi = 20V, 270 | 400 550
Propagation Delay Time to High Output Level ns
Vi = 15V
(1S =
Pulse Width Distortion PWD €. = 100 pF - 150 450
(EREEIRE
Propagation Delay Difference Between Any 2 Parts | Pt - 150 150 450
%utH:%%SF:FE’FE?ﬂJ%U . [VCM]|=1000V
Output High Level Common Mode Transient [CMy| 15 30 -
. F=0mA
Immunity
- " kV/us
Output Low Level Common Mode Transient |CM | 15 30 -
. F=6.0mA
Immunity
FFR45M Switching Specification(Ta =25°C, R, =Internal Pull-up)
£ £ s Stk B sum N B
Parameter Symbol Condition Min. Typ. Max. Unit
BB (R AEHIER
ﬁiﬂ{f E!;lt:if){fﬁ:etﬂﬁme to Logic Low at Output oL 20 300 400
pag y 9 P Fon =10 mA
BIERTMIER Ve = 08V,
=SS MISEHIFISIS
Vee =150V,
Propagation Delay Time to High Output Level b c 220 400 650 ns
CL =100 pF,
BEXR PWD Vi = 20V, _ 100 500
Pulse Width Distortion _
Vi = 15V
EREEIRE
Propagation Delay Difference Between Any 2 Parts | CUHtHL 150 100 500
Output High Level Common Mode Transient [CMy| - 30 -
. F=0mA
Immunity
TS <Whe
IR PR _ [VCM|=1000V
Output Low Level Common Mode Transient [CML| - 30 -
I . F=6.0mA
mmunity
Square Wave, trise,
:/\ | .
WEPEL PSR teau> 5 s ) 10 - Vp-p
Power Supply Rejection no bypass
capacitors
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BB S G M &5 Typical Electro- Optical

Characteristics Curves

I, Qutput Currrent{ma)

Fig.1 Output Currrent vs. Forward Voltage

10
9
—
25°C 0°C
2] !
f /
7 ! -40°C
[
6 ! ]
= (]
3 (]
l i
4 I
I
3| N
1
2 I ]I Condition
1 ] Vo =0.6V
Vcc=4.5V
o
0 5 10 15 20

Forward LED Current{md)

Fig.3 High leve output current vs. Ambient temperature

Fig.5

&
Condition

= Vce =Vo =4.5V/30V
85
= 7 Ve=08v
(=
B
5 4
o Vee =30V
a i
& § e o
o ™
2 Vce =4.5V
L
A=
=4
T
a1

o

40 =20 o 20 40 &0 a0 100

Ambient temperature TA[PC)

Propagation delay with external 20 kQ RL vs. temperatur
500
t.l:ﬂ-l‘_ -
wh -
.£ﬁ o - r—
- M=
o terL
= 300 |
= -\_______-——/
? | Condition +
g 200 [F=10mA
o
Ve =15V A
C,=100pF

100 -Re=20KQ(external)

-A0 -0 Q 0 a4 B0 80 100 120

Ambient temperature TA["C )
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MNormalized outp ut current

IF Input eurrent [mda)

AT4506

Fig.2 Normalized output current vs. temperature

1.4
Condition
102 g=10mA
1 Vo =0.6v
Vee=4.5V
0.98
0.96
0.94
0.92
0.9
0.88
40 -20 o 20 40 60 BO 100
Amblent temperature TA[C)
Fig4 Input current vs. Forward Voltage
100
10
1
01
1.1 1:2 1.3 1.4 1.5

WF Forward voltage(V)

Fig.6 Propagation delay with internal 20 kQ RL vs. temperature

Fropagation delay Ty{ns}

i Condition

F=10mA
Ve =15V
C.=100pF -
[ RL =20KQ(internal)

-
-
-

-
-
300 e — __,...--—"""...

teHL

g

=
=
\

8

100

40 -20 a 0 a4 4] 80 100 120

Ambient temperature TA|"C)
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Propagation delay Ta{ns}

Propagation delay Tgins)

Fig.7 Propagation delay vs. load resistance

50

1000

Condition

Ta=25°
800 a=25°C 3 &

Vee =15V -

CL=100pF tpLHllr ke i
GO0 E=10mA -~

-~
-
-
-
400 | ',r"
-
-
-
- toHL

200 | -\'}ﬁ_

'J’

o
o 10 20 30 40
Load resistance{K{l}

Fig.9 Propagation delay vs. supply voltage

1200
Condition
1000 & Ta=25°C
“ C, =100pF
L] =
200 A RL=20KQ
t‘ Ir=10mA

5 0 15 20 25

Supply voltage(V)
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Propagation delay T.{ns

Propagation delay Tolns)

AT4506

Fig.8 Propagation delay vs. load capacitance

1400 -
Condition &

1200 i7,=25cC -
Vec =15V e
R.=20KQ e

' F=10mA

=
2
=
LY

200

o
o 100 200 300 400 500
Load capacitance{pF)
Fig.10 Propagation delay vs. input current
400 -
- t"
- =
300 teiH
200 Condition
Ta=25°C tPHL
C.=100pF
RL=20KQ
100 Vee=15V I =t =
a 5 10 15 20

Input current{mA}
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fEIR AT B M B E® Propagation Delay Time Test Circuit

-

1
im
£
L) L]

P i

"TOTAL LOAD CAPACITANCE —=| tpHL 1 —=i lpLH —

CMR Wi BB & Test Circuit for Common Mode Transient Immunity

o
&

WHI{ lIIFJ_‘) 20 kil
i T
gzi (: Voo =15V
+ our
: 100 pF*
I — T o T, 1 <= v
SHIELD Ll SWITCH AT A: |, =0 mA e o
*100 pF TOTAL
SRR Yo T e S———

skl O
wkns | 01pF E3 T
-H—(—ESZ, T Vo= 18V
i
1
=
|: son nEE: o —
cMos :l ]::w-ops
-
H4] SHIELD B
e
L
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JER#CHESRRY BRI A B i L R R E

Optocoupler input to output capacitance model for unshielded optocouplers

[

=]
ke =]

[<]
L=]

[=]
L]

R CHEERRIAE MmN I L R SHRE

Optocoupler input to output capacitance model for shielded optocouplers

=] [3] [=]

=]

LED IRzhEB S SEEPREERY LED BAR ( AR )

LED drive circuit with resistor connected to LED anode (not recommended)

P =

i

#8/5 CMR #ffF LED JRz/FEES
Recommended LED drive circuit for ultra high CMR

[ o]

T 1

=
E
(=]
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YMEZR~ Outline Dimensions

DIP8
oy G500
_t |"—"|.
34
3-&
—g L 3572050 L_
SMD8
& 3L AU T eI IR

Skl
E/
—
025k, L
e
0.0 Sen LS

h.0 0

1 GAE 30

s

‘[ +

GREEER
g

BT Unit; mm

EIUERT R Recommended Pad Layout

|
i

——r—

]

-
L]

BA7 Unit. mm

iE - EENFRIERE.
Note : The picture above is the front view of the product.
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B 7R Bl 2@ Solder Reflow Profile

b
Tp-5°C === = r
g : v
i
'—.
|
g
g
=
=
5
w
&
2
&
25°C
|
Time (s)
mE i) /M B Bagy
Ttem Symbol Min. Max. Unit
FEE
Preheat Temperature Ts 130 200 C
TR IE]
Preheat Time ts 60 120 s
SRR
TSR ) ) 3 /s
Ramp-Up Rate (T, to Tp)
3 =N=|
AL i 217 o
Liquidus Temperature
MEETF T
Time Above T, b 60 150 s
IEERE
Peak Temperature Te - 260 C
Tc 7E(Tp-5)F0 Tp ZIEIHIRTIE] t 30
Time During Which Tc Is Between (Tp-5) and Tp P B s
SEEER
=5 E ) ) 6 /s
Ramp-down Rate(Tp to T,)

i Note :
BEETSEENERE THTERIE . REFEEBI=RX ;

Reflow soldering is recommended at the temperatures and times shown, no more than three times;

Copyright © 2023, AOTE All Rights Reserved. Release Date :Nov 1, 2022. www.aotesemi.com
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il i 12 iR BE M £k B Wave Soldering Profile

i
300
260+0/-5°C Wave temperature , 10sec
250 First wave Second wave
—
¥
v 200 i
= +200°C/sec -5%C/sec
o
g 150 +2°Cfeec
E 30 to 80 sec
g 100—
4— Preheat zone
50 — 25 to 140°C

! ! T T T J -
0 30 60 90 120 150 180 210 240

Time (sec)

FIBEEME Soldering with hand soldering iron

A FTIBRENAT - @mREESFEU

Hand soldering iron is only used for product rework or sample testing;
B.FIIKHRISESK : R 360°C + 5°C, AdiE)<3s,

Hand soldering iron requirements : Temperature : 360°C + 5°C, within 3s.
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2% Packing
n L% Summary table
HEpX | 5K SWE ANE @ AR RS e BONEIS NG &=
%ﬁ o Py % % *G)* % % %ﬁ#ﬁg—f 50 /I\% !
SMD8 ($330mm ) 1k/&2 28/2 | 10&/4F |450%390*0.1mm| 340*60*340mm | 380*360*365mm Fizs 100
B - - . ek SN BEFHEARE ,
DIP8 (500°12*11mm) 45/% 50&8/8 | 10&8/48 AEF 525*128*56mm | 535*275*300mm B
Package : Quantity | Quantity | Quantity | Antistatic Bag Carton
Type 9 per Reel | per Box | per Carton| Specification Speclsicn Specification Note
Leave 50 Spaces at
Reel 10boxes the beginning and
MD lK | 4 % | '1 4 %) * % %
SMD8 ($330mm Blue) pcs/reel | 2reels/box Jetn 50*390*0.1mm| 340*60*340mm | 620*360*365 mm 100 Spaces atthe
end
Tub Sotub 10b Endplug (blue) and
DIP8 ube 45pes ubes OXes NA 525+128*56mm | 535275300 mm | Endplug (white)
(500*12*11mm) |  /tube /box /ctn .
keep the direction
n HKEQE Tube
1) &#EEE 22500 R, sticky tape
Qty/ctn : 22500pcs
2) WE% : Inner packing : sticky tape
i. BHEREIWSR.
45pcs/tube iy
i. 8=50KE,
50 tubes/box packing plastic
_ ] tube in box
3) 7~E=E& Schematic :
B {3 Tape & Reel
1) 856%E : 1000 R, -
Qty/reel : 1000 pcs. = /ma_u -
2) BfEEE : 20000 H, i B @
Qty/ctn : 20000 pcs. g2 4 '
3) WEE ER2a. i 3 /f

Inner packing : 2 reels/box.

=& Schematic :

Copyright © 2023, AOTE All Rights Reserved. Release Date :Nov 1, 2022.
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i W Attention

n BUSHFEAMTSOARRE. TR, IaEsiRit , REBILEERAINFIBASZITEA.
AQTE continuously improve quality, reliability, function and design.We reserve the right to change this
document without prior notice.
HFETmASBER , RETIERANAHE IS BRMMSHRERE RS,
Please use in accordance with the product specification. AOTE is not responsible for the quality
problems caused by non-compliance with the product specifications.
MTRESUEMHTEMRE/ZETK , BERRKNOEEAR.
For equipment/devices requiring high reliability or safety, please contact our sales representatives.
SFEERTEE "FE AR, EEEENNEEAR,
When requiring a device for any “ specific” application, please contact our sales in advice.
MIAHRIARNRBTERED ,  IILEKRTA.

If you have any questions about the contents of the document, please contact us.
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