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2.5 Amp Output Current IGBT Gate Drive Optocouple

iR Description

AT350 22— BItHERTA 2.5A ROMMRIKEN RS RE ., BAE—MMUER (AlGaAs) KEIRE , BELIH
FABERVEBUERR RS, XMCEB SRR A S AN IGBTs FIMOSFETs, fERH=HIEERUNSM
BERENRRNAG , HIFREERTHRETIIKEITIE IGBTs FIMOSFETs

The AT350 is a gate driven optocoupler with an output current of 2.5 A, with an GaAsP LED, which is coupled to a

photosensitive integrated circuit through infrared light. This optocoupler can drive most low-power IGBTs and MOSFETs.

Inthe motor control inverter and high-performance power system applications, it is very suitable for fast switching drive

power IGBTs and MOSFETs.

451 Features

« 2.5A B/NEERHEBIR
2.5A Minimum peak output current
= 25kV/us /NS (Veu=1500V)
25kV/us minimum Common Mode Rejection
(Vem= 1500V)
» mWimaEXEREUVLO)
Locking with hysteresis (UVLO)
- BL{FEETE : 15V F 32V
Wide operating V¢ Range: 15V ~ 32V

FZ 8 Applications

= [BE IGBT/MOSFET |J3Kzh
Isolation of the IGBT / MOSFET gate drive
- RiRFTCHIERENIKSN
AC and brushless DC motor drive
« RKRIPTR
Induction furnace top
» TJli%ares
Industrial inverter
« FFKRER(SMPS)
Switch power supply (SMPS)
« iEHTERIRE(UPS)
Uninterruptible power supply (UPS)

- T{ERESEE : -40°C to +110°C
Operating temperature range: -40°C ~ +110°C

« 0.5V HEAEBFHEHEEV)
0.5V Maximum Low Level Output Voltage (Vo)

« MENRASINE

Meet reinforced insulation standards

N{EFE Truth table

Vee-Vee Vee-Vee
LED " POSITIVE “NEGATIVE VO

GOING” GOING”

(TURN-ON) (TURN-OFF)

OFF 0~30V 0~32V LOW
ON 0~11V 0~95Vv LOW
ON 11~135V 95 ~12V TRANSITION
ON 135~32V 12 ~32V HIGH
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SEMICONDUCTOR 2.5 Amp Output Current IGBT Gate Drive Optocouple

HEMREE Package and Schematic Diagram

NC E El Ve Pin Configuration
| 1. 4NC
A E | El NC 2 Anode
\ 3. Cathode
\T\ 5. VEE
3 AR
DIPS SMD8 o E | 5] Vo 6.VO
: 7.NC
4 - 3
NC[E] Shield 2] Vee 8.VDD

i ESIHD 5 N 8 ZiAkduiEE—1 0.1uF ROFSIRFEASER.
Note: A 0.1uF bypass capacitor must be connected between pins 5 and 8.

FRESHZMN Order Code
AT 350 -UNY-W V) (Z2)

1 @ ® ® 6 ® @
@ AFMLE Company Code (AT: B4 Aote)
@ FREZE%| Product Series (350)
® HEZRERY Lead Frame ( Cu: §@tEZE Copper)
@ RfE2E Epoxy ( H: Io Halogen-free, L: p1/7c8S Halogen/Lead-free)
® %A Package (S: SMD)
® B4 TERESEE Device Operating Temperature Range (1545EEIEEa & 2H Special Range need to
be filled in or left blank)
@ WER*PFAIG Internal Supplementary Code (#(5Fa& 2 Number or None)

Bl {& B Marking Information

o Epgsh A JoBERAR LOGO
" A" denotes LOGO
El=zeh Y (REHD © A(2018), B(2019), C(2020) ... ...
"Y" denotes YEAR : A(2018), B(2019), C(2020) ... ...
Eleh WW (RS
"WW" denotes Week' s number
ENSeeh "N {RSEEHA
“N" denotes the day of the week
Ep=FepRy "H" FRTx , M= mEn/Zomit , Lt
YISSl=
"H" denotes Halogen-free, when the product has
halogen/lead-free, leave this blank.
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AT350

2.5 Amp Output Current IGBT Gate Drive Optocouple

HBEMBMER Insulation and Safety related specifications

me s 0 L ] (=3
Rem Symbol Value Unit Note
MENRE gt , IBAMAREIREIRER

eeBiERS . . .

c . L >7 mm Measured from input terminals to output terminals,

reepage Distance shortest distance path along body.
N NSRS | B AREIE
EES[AlRS . . .
) L >7 mm Measured from input terminals to output terminals,
Clearance Distance . .
shortest distance through air.

“HeRIEE DTI S04 o RETRTRNRRZ RS ERE

Insulation Thickness e Insulation thickness between emitter and detector.
IHEFREEE

HEBRE Viorw 1500 Vpes | DIN/EN/IEC EN6O747-5-5.

Peak Isolation Voltage

GRS PR ERSE

RSIRREE Vior 7000 Vpew | DIN/EN/IEC ENGO747-5-5.
Transient Isolation Voltage

===y jE

BMﬁ%r Viso 5000 Vims For1 min

Isolation Voltage

1% PR £ ¥ Absolute Maximum Ratings (T, =25°C)

s s BME L /8| A
Parameter Symbol Min. Max. Unit
] 7=
Eﬁ?ﬁ)\%l}lb IF ) 25 mA
Forward Input Current
UHEBSHANETR (<1 ps BHEEE , 300 pps)
Peak Transient Input Current 1 A
BN (<1 ps Pulse Width, 300 pps) Trrrany -
Input
RAERE
5 \Y
Reverse Voltage Vk -
BN
Power Dissipation P - 45 mwW
BIEERHER I s .
High Peak Output Current OH(PEAK) - .
{RIEERHER . 55 A
Low Peak Output Current OLPEAK) - .
o bty Vee-Vee 0 35 \Y;
Output Supply Voltage
HitHFRE
Output Voltage Vorpean 0 Vee v
?ﬁﬁﬂ]% o b, _ - w
Power Dissipation
SIERFERY
2 W
Total Power Dissipation Pt - 95 m
FEERE . s O
Storage Temperature s -55 + C
TIERE . » 0 B
Operating Temperature A ¥
SR
- i Tsol - 260 °C
Soldering Temperature
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SEMICONDUCTOR 2.5 Amp Output Current IGBT Gate Drive Optocouple

¥EFREHKMHE Recommended Operating Conditions

o i BAME | K iy
Parameter Symbol Min Max. Unit
FRRFEIE
Vee-V 15 32 Y,
Power Supply Voltage ccVee
FEEER
7 16
Input Current (ON) Iron mA
KUFERIE
Input Voltage (OFF) Vrorn -3 0.8 v
TIERE ] 0 ” .
Operating Temperature A +

= RS2 ¥ Electro-optical Characteristics (Ta =25°C)
EEENTERETUSSRMENEAE , RIEBSENE , FrEMEEE Ta=25C, Vec-Ve=30V RS,

All minimum and maximum specifcations are at recommended operating conditions, unless otherwise noted.
All typical values are at T, =25°C, Vc-Vge=30V .

E s i B g 7N By
Parameter Symbol Condition Min. Typ. Max. Unit
AR . Vo=VecdV 0> - - .
High Level Peak Output Current " Vo=Vec-15V 25 ) )
{REB PRt L Vo =Veer 25V 05 - - A
Low Level Peak Output Current ; Vo=Ve+15V 25 ) )
SFEEHAEE
=- -0. -0. Y
High Level Output Voltage Vor lo=-100mA Vec0.3 Vec0.1 -
{RFEFRItHFE &
= 0.08 0.5 \
Low Level Output Voltage Vou lo=100mA }
SRR BIHFHER . F=7mAto
. Iecn i i} 25 mA
High Level Supply Current 16mA
{REBFERIRER IR T, Ve=-3Vto
lea . _ 25 mA
Low Level Supply Current +0.8V
RESRNERR
= 5
Threshold Input Current Low to High b b=0mA, Vo>5V ) B mA
SRR BERE
Threshold Input Voltage High to Low Ve lb=0mA, Vo<V 08 B B v
WNIEMEE
= 1 16 \
Input Forward Voltage Ve k=10mA B
BNEREEIRERE
Temperature Coefficient of AVi/ATA =10mA . -14 _ mV/°C
Input Forward Voltage
BWNRFREE
Input Reverse Voltage B R=10uA B B
BNBE
C = = 43 F
Input Capacitance N f=IMHz, Ve=0V } } P
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SEMICONDUCTOR 2.5 Amp Output Current IGBT Gate Drive Optocouple
2 o= FiF B -] b 7N L v
Parameter Symbol Condition Min Typ. Max. Unit
. Vo>5V, L=10mA 11 ) 135
RES R Viwo 0>3V, .
UVLO Threshold Voo, Vo<5V, L=10mA 95 ] ”
B EBERERT
UVLO Hysteresis UVLOkys - - 15 - v
BLEREBEEHIER
Propagation Delay Time tPHL 0.1 04

to Low Output Level

BIESHETERIER

Propagation Delay Time toLH 0.1 . 04

to H:;:EOutput Level Rg=100, Cg=10nF , .
FKES _ £

Pulse Width Distortion PWD F=10kHz,  cZtb=50% - - 02

i EFHEE]

Output Rise Time tr - 0017 -

it TPEAE)

Output Fall Time te - 0012 -

UVLO SiBIER

UVLO Turn on delay tuvioon Vo >5V , IF=lOmA - 038 _ us
UVLO XKHRER

UVLO Turn off delay tuvio oFF Vo<5V, =10mA - 0.6 _ us
e RS HI S Ta=25C,

Output High Level Common [CMy| =10~ 16mA, 25 35 _ kV/us
Mode Transient Immunity Vem=1500V, Vcc=30V

faEIC R ARSI Ta=25°C, Vi=0V ,

Output Low Level Common [CM.| Vem=1500V, Vce=30V 25 35 _ kV/us
Mode Transient Immunity
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BB EBIEH ML Typical Electro- Optical Characteristics Curves

Fig.1 High Output Voltage Drop vs Ambient Temperature Fig.2 High Level Output Voltage vs Ambient Temperature

s = 16mA V08V

- Tour=- 100mA S 14 Tour=100mA
= Vee=30V ey Vee=30V

'6 Vee=0V § 125 Vee=0V
> o

! D

5 f:
a 2 .15

(0] - ,_.—--"_-_-_________-—————-_-_-___
g 2 :
K} | ‘5’ 1
> @]

z z

> —
(@) <
5 4 15 T i Bl 114 %’ ) 1 10 i BS 110
I

Ambient Temperature-Ta (OC) Ambient Temperature-Ta (OC)
Fig.5 Low Level Output Voltage vs Low Level Output Current Fig.6 Supply Currentvs Supply Voltage
Ir=0mA 1000C Y = 10mA for Teen
— Vee= 15V {eg Ir=0mA for IccL
z Ver=0V Ta=250C
50C

e) —~ 15 Vee=0V

= <

b . E .

o) : = 1.4

2 o} CCH
K o0

> c 1.4

+— [

=] =

s = 1.3

= © I

(@] | >

® = -

3 3

2 1.2

S 1] 1 : i 15 20 25 30

Low Level Output Current-Io. (A) Supply Voltage-Vec (V)
Fig.7 High Output Voltage Drop vs High Level Output Fig.8 Threshold Input Current Low to High vs Ambient
Current Temperature

Vee=30V
Vee=0V
Output = open

1000C

-400C
. Ir=16mA

Vee= 15V
Vee= 0V

High Output Voltage Drop-Vcx-Vee (V)

Threshold Input Current Lowto High-Irn ( mA)

High Level Output Current-Ion (A) Ambient Temperature-Ta (OC)
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Fig.9 Supply Current vs Ambient Temperature Fig.10 Transmission Characteristics
Ir=16mA for ICCH Ta=25°C
. IrF=0mA for IccL i1
" Ve300V 5
Vee=0V 23
< 15 S
€ TeLu =
~ o
g >
= | o L3
€ TruL Q
(0] = .
= o it
=} >
O i =
= B
Q. =]
=] ]
(%2}
{0 15 i 85 11 i
Ambient Temperature-Ta (OC) LED Forward Current-Ir (mA)
Fig.11 Propagation Delay vs Supply Current Fig.12 Propagation Delay vs Load Resistance
- _nzo, Vee=30V,Vee=0V
Ir=10mA,Ta=25°C L= 10mA,TA=25°C
Rg=10Q, Cg=10nF ol Cg= 10nF
DUTY CYCLE=50% DUTY CYCLE=50%
2 f=10kHz 2 = £=10kHz
'%‘ 3 =
4 .
>
£ 3 TprHL
a a
o g o
2 2l TraL S "
© = 0
> o TrrLu
2 3
2 10 TeLn o
20 5 il § ] 10 il 20
Supply Current-Vcc (V) Load Resistance-Rg (Q?)
Fig.13 Propagation Delay vs Ambient Temperature Fig.14 Propagation Delay vs Load Capacitor
Vee=32V, V=0V Vee=30V, V=0V
Ir= 10mA
_ o Ir= 10mA,TA:25°C
Rg=10Q, Cg= 10nF { Rg=10Q,
DUTY CYCLE=50% . DUTY CYCLE=50%
g 30} 10K é ) f=10kHz
- -
® 3 TruL & X TeHL
[ :: [ &
fa - o
5 5
= 100 TrLH = 100 TrLu
(o)} ()}
© ©
6 6
2 2
a o
1] 15 10 ! fil i 11l i 0 il Gl 100}
Ambient Temperature-T, (OC) Load Capacitor-Cg (nF)
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2.5 Amp Output Current IGBT Gate Drive Optocouple

Fig.15 Propagation Delay vs LED Forward Current
V(‘C:?)OV,VEE:OV
TA:25°C
Rg= 109, Cg= 10nF
DUTY CYCLE=50%

—_
0 =

@ N f=10kHz

- <l

o

k-

>
% 200 Teur
< — et 2

=
o

"g 1{H}

o Trru
o

Qo

]

—_

o

H 11 12 14 1k

LED Forward Current-Iz (mA)

JiX EBEE Test Circuit

] [] 2]
0.1uF 100,
]
Fl 7
I = 7 V=15V l: :I .
to 16emA =
E] o 30 (: ; 30
Gl Qg
(2]
(2] 5]
Fig.16 Ion Pulsed Test Circuit - o -
Fig.17 Vo, Pulsed Test Circuit
G o o 8
O.AuF | 0.auF |
H 7] 7]
V=15V V=15V
o (.'.D 1?:': 30V '::t) e
G E- T
Wy=EY
2.5 -
—
(] B 1 [ B
Fig.18 Io, Pulsed Test Circuit Fig.19 Iry Test Circuit
Copyright ©2023 Aote All Rights Reserved www.aotesemi.com
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(1] Elgus [1] Dlgms
0.1uF oAUk |
I = THA - 3 lg=100m8 z El
F = AT V=15V (‘_) Vo
ta 16mA, ! ) Ve
- E'_ W b 300 : - !
Vo5V
10,
[4] He [] g
-
Fig.20 Vou Pulsed Test Circuit Fig.21 UVLO Test Circuit

[

lp=7mdA to 16 mdi

Fig.22 Teri. Tewn. Tr. TeTest Circuit

v Elgns i
— A s i
O S El 7] |
C W30V — AT —
l'I:I T
HC| 6] 1— Ve _— Vou
TF#fEakt: L=10mA
H <]
1 = Vo i Wy
J'I_@ el |=0ma .
Vo= 1500
Figure.23 CMR Test Circuit
Copyright ©2023 Aote All Rights Reserved www.aotesemi.com
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SEMICONDUCTOR 2.5 Amp Output Current IGBT Gate Drive Optocouple

S 2 R Outline Dimensions

DIP8
e 76240 3
e | 1B [ [T
PN . - \ /
3 % N/ ﬂ ; "
e = Lt 5 545025 1 8.570.5 A
SMD8
65403
621073
Hrfe / \ " L
| . - 3 E
| Bo® mERre e
’ ga=i h il ' 12520. 15 i: - ‘-j'
10 T 2.54+0.25 ‘ ‘
[y - . 10. 16+0.3 |
B4 Unit: mm
BB BB Recommended Pad Layout
1.5
_]E-—’I
1.6 - E_
N
| 9.22
2.54
B4 Unit: mm
i EEFRIEE.
Note : The picture above is the front view of the product.
Copyright ©2023 Aote All Rights Reserved www.aotesemi.com
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SEMICONDUCTOR 2.5 Amp Output Current IGBT Gate Drive Optocouple

B it 88 i@ Solder Reflow Profile

&
e TP-5°C ——m s~ Tr
2 ]
> TL
=
8 t
2
=
5 g
o]
Q ts
€
2
b
&
-
Q
<
A
Time (s)
mE s MR 7N | B
em Symbol Min. Max. Unit
F-‘l;;“‘:E =
PR T. 150 200 °C
Preheat Temperature
BV
kR A ' & 60 120 s
Preheat Time
SENEER
FHEEE i ) 3 °C/s
Ramp-Up Rate (T to Tp)
3 =N=|
RIRSRE - . «
Liquidus Temperature
EET T
60 150
Time Above T, u s
m& N=1=3
EERE T . 260 °C
Peak Temperature
T (Te -5)F0 Te Z/AIRIATIE] ; 30 .
Time During Which Tc Is Between (Te-5) and Tp P -
N=| ‘;Ey_'_g
PERIR i ) 6 °C/s
Ramp-down Rate (Tpto T))
i BVERTURRARESG NHITERE . SEfEEIDR.
Note: Reflow soldering is recommended at the temperatures and times shown, no more than three times.
Copyright ©2023 Aote All Rights Reserved www.aotesemi.com
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2.5 Amp Output Current IGBT Gate Drive Optocouple

iR iR B i £ @ Wave Soldering Profile

A
300
260+0/-5°C Wave temperature , 105ec
250 First wave Second wave
200 ;
+200°C/fsec -5 fsec

Temperature Te (°C)

120 +2°C/ sec
30 to &0 sec
100
+— Preheat zone
&0 25 to 140°C

0 30 &0 S0 120 150 180 210 240
Time (sec)

FIBELRIE Soldering with hand soldering iron

A FTIBRENAT - mREarmU ;

Hand soldering iron is only used for product rework or sample testing;
B.FDIREREESK : EE 360°C £ 5°C, BHE<3s,

Manual soldering method Temperature: 360°C + 5°C, within 3s.

Copyright ©2023 Aote All Rights Reserved
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3 Packing
n L% Summary table

¥ 5K SWE 2NE AR EslE & FEONEIE) S =X
& Bins 50 NSg, K
+ B2/a =y
SMD8 ($330mm IE8) ks | 28/& | 10&/48 450*390*0.1mm 340*60*340mm | 380*360*365mm s 100
5 s FEFAREERE ,
DIP8 = = =l 108 RE 128+ 97k
(500121 1mm) 45/& | 50 &/ 108/ NER 525*128*56mm | 535*275*300mm B EE—E
Package ing Quantity | Quantity . Antistatic Bag Boa Soacifcat Carton
Type perReel | perBox Carton Specification I Specification
Leave 50 Spaces at
2 10 the beginni d
SMD8 Tube Ik 450*390*0.1mm 340*60*340mm | 380*360*365mm © beginning an
($330mm Blue) | pcs/reel | reels /box| boxes /ctn 100 Spaces at the
end
Use blue and white
Reel 45 50 10 . rubber stoppers for
DIP8 Not applicable *128* *)75%
(500*12*11mm) | Pcs/Tube| Tubes/box boxes/ctn PP >25*128%56mm | 535%275*300mm each tube, with the
same direction
s W&KEHE Tape & Tube
) B88%E: 45K,
Qty/Tube : 45 pcs.
2) EHESE © 22500 R,
Qty/ctn : 22500 pcs.
3) REE: BES0E,
Inner packing : 50 Tubes/box.
4) ;~EBE Schematic :
sticky tape

sticky tape

packing plastic
tube in box

Copyright ©2023 Aote All Rights Reserved
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SEMICONDUCTOR 2.5 Amp Output Current IGBT Gate Drive Optocouple

n QS Tape & Reel

1) B55E: 1000 R,
Qty/reel : 1000 pcs.

2) EfEE ¢ 20000 H,
Qty/ctn : 20000 pcs.

3) RE%k: BR2E,
Inner packing : 2 reels/box.

4) 7=~EE Schematic :

(B) 1.75+0. 1

(P2) 2£0. 1 (P)1220. 1 (Po) 40. 1 (Do) 1.55+0. 1

]—_-I _—(T)O.Ai0.0S
AR AR I LT XX

S

_ H
o I l =

s| = 5
3 o o S
| & iy Py pa iy a4 E
A\ %4 A\ %4 d A\ vV oz
e z
a
7 —
0° (Dl)(lrl.SSi0.0S/

1
|
Ko)4 +0. 1
Ao) 10.420. II

BAR7Unit: mm

W Attention

w BUSRHAMTSGARRE. T5RME. THREEIRIT | REBILSE EAINFIRA B ITIEA,
AOTE continuously improve quality, reliability, function or design. We reserve the right to change this
document without notice.
BFETTmASBER  REAERNAN G RS BREMSHHNRENERE.
Please use in accordance with the product specification. AOTE is not responsible for the quality
problems caused by non-compliance with the product specifications.
MTRESUTEMHREMRNRE/ZETK , BREARIINEEAR.
For equipment/devices where high reliability or safety is required, please contact our sales representatives.
SFERTEE "FE" AR, FEERIMNEEAR.
When requiring a device for any " specific” application, please contact our sales in advice.
M HRANARSELRE , WILECRTEA].

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