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iR Description

HCPL-3120(AT)

HCPL-3120(AT) 2—fh B4 2.5A ROMtRIKaNEEBE:E , BE— MR ( AlGaAs ) RIRFETIRE
BT MRS R CER RS, XTSRS AR IR KNS $AY/N\IhER IGBTs FIMOSFETs, fEFEHI=HIE

TERURE MR AORGENAT |, IFEERTRIETIRIKNINER IGBTs FIMOSFETs,

The HCPL-3120(AT) is a gate driven optocoupler with an output current of 2.5 A, with an AlGaAs LED, which is
coupledtoa photosensitive integrated circuit through infrared light. This optocoupler can drive most low-power

IGBTs and MOSFETSs. In the motor control inverter and high-performance power system applications, it is very suitable

for fast switching drive power IGBTs and MOSFETs.

¥ Features

35kV/us ER/NEAEDH

35kV / us minimum Common Mode Rejection
2.5A BAXIEERHER

2.5A maximum peak output current

2.0A S/NE(ERHER

2.0A minimum peak output current
BIIFBEER: 15V = 30V

Wide operating Vc Range: 15V ~30V

B AIEREIEIRAT A9 400ns

400ns maximum propagation delay.

100ns FYRKEREE

100ns of pulse width distortion

R E AR E A

Under Voltage Lock-Out protection (UVLO) with hysteresis
TERESSHE : -40°C to +110°C

Operating temperature range: -40°C~ +110°C
RrENsafmSinE

Meet reinforced insulation standards

[IF Applications E{E% Truth table

ARIE)HTEE IR Vee-Vss Vee-Vss

Uninterrupted Power Supply LED * POSITIVE “NEGATIVE Vo

IGBT f@ES/Th= MOSFET #tkiXzh GOING” GOING”

IGBT isolation / power MOSFET gate drive (TURN-ON) (TURN-OFF)

NI OFF 0~30V 0~30V LoW

Induction heating

Toligas ON 0~115v 0~10V LOW

Industrial inverters ON 115~135V 10~12v TRANSITION
ON 135~30V 12~30V HIGH
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H5%<H/5I2E Package and Schematic Diagram

Pin Configuration

lI El 1. 4. NC
lZ Zl 2. Anode
. G s e
g l lI E El 6. VO2
SMD8 DIP8 DIP§-M L] | 5] 7.vo1
8.VDD
R S 5 #0 8 ZIBWiuEE— 0.1uF AUESIRFE SRR,
Note: 0.1uF bypass capacitor must be connected between pins 5 and 8.
ED=F{§ B Marking Information
* Eizeh AL RBRESERRE LOGO
/i denotes LOGO
= Elzeh Y RERED © A(2018), B(2019), C(2020)... ...
"Y" denotes YEAR : A(2018), B(2019), C(2020)... ...
. B WWEES (101111
"WW" denotes Week' s number NG O
* EP=dh "B ARMEMAES 3120
“E" denotes Internal code YWWEN
= B "H RFRFEx= HEERERE

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

;e s 0 B &=t
Item Symbol Value Unit Note
TeeaEEEs MNaNREELE | SOAASREIEREE
L >7 mm Measured from input terminals to output terminals,

Di
Creepage Distance shortest distance path along body.

NENREIBLR | BYSAREIRR

[E1H
i ) L >7 mm Measured from input terminals to output terminals,
Clearance Distance shortest distance through air.
EELoiiEE ) DTl 504 RESERFIRNIRE 2 BAYEERISE
Insulation Thickness - mm Insulation thickness between emitter and detector.
IE{EFREIEE
Peak Isolation Voltage ViorMm 1500 Vpeak DIN/EN/IEC EN60747-5-5.
B IREEE
Transient Isolation Voltage Vior 7000 Ve DIN/EN/IEC EN60747-5-5.
PREEE
i . Viso 5000 Vims For 1 min
Isolation Voltage

tREE2%Y Absolute Maximum Ratings (Ta=25°C)

o #s BUEl
Parameter Symbol Rating Unit
IEFHRNEEITR ; ’s N
BN Forward Input Current M
Input IEEE v : y
Reverse Voltage R
(BT 5 .
Peak Output Current bpear
Lt FEFEE
Output Supply Voltage Vop-Vss 0~30 v
HItHEBE v o y
Output Voltage o ~Vbp
PREEEE
Isolation Voltage Viso 5000 Virms
BINFE
Total Power Consumption Poot 200 mwW
TERE ]
Operating Temperature Topr -40~+110 C
FEEE ]
Storage Temperature Tst -55~+125 C
IRERE - OC
Soldering Temperature Teol
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HFIR(ERMY Recommended Operating Conditions

HCPL-3120(AT)

e e M | B o

Parameter Symbol Min Max. Unit

f;}jj }fupply Voltage VeeVss 15 30 v

23
ﬁﬁ?é::rrent (ON) Fon 7 16 mA
?ﬁgﬁ?\‘/}fltage (OFF) Veorr) 0 038 \Y;
N=|

i;tgig Temperature Ta -40 +110 °C

FaatFES%] Electro-optical Characteristics (Ta=25°C)
BRIEBERE | EEFENTERE TR S/MERAE. HBEETE Ta

« All minimum and maximum specifcations are at recommended
noted All typical values are at Ta =25°C, Vpop = 30V, and Vss = GND.

=25°C, Vpp =30V , Vs =GND TUE

operating conditions, unless otherwise

oM wme it 7\ shm Bk L T
Parameter Symbol Condition Min. Typ. Max. Unit
EMEBE
Forward Voltage Ve k=10mA 12 15 18 v
AR
Reverse Current k Vr=5V . . 10 WA
ST Vo =Vpp-3V -10 -20 -2.5 A
High Level Output Current b Vo =Vbo-6V 20 B 25
(R Vo =Vss+3V 10 20 25
A
Low Level Output Current b Vo =Ves+ 6V 20 i 25
e T . o B2 Vop-625V | Vop-2.5V ; .
. OH =
High Level Output Voltage b= -100mA Vpo-0.3V Vpp-0.1V )
(EFBT A y o272 - Vest2SV | V625V |
oL =
Low Level Output Voltage b = 100mA ) Ves+0.1V Ves+0.3V
EEBFEFER
High Level Power Supply Current bon Vo=Open , [r=7to 16mA - 18 38 mA
{REEFERREETR
Low Level Power Supply Current bou Vo=Open , Ve =0 to 0.8V - 21 38 mA
RAFHEER
Input The Turn On Current ki b=0mA , Vo >5V B 28 >0 mA
BAXHRE
Input The Turn Off Voltage Ve b=0mA , Vo <5V 08 ) ) v
——— Vovos F=10mA , Vo >5V 115 127 135 v
UVLO Threshold Vovo - F=10mA , Vo <5V 100 112 » v
(KB EBESHEIR S
UVLO Hysteresis UVLOhs . . L5 . v
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FrRESEERE
— ~A0° 1

Isolation Resistance Riso Vio =500V, 40~60%R H. ; 1 ; Q
fREREE
Isolation Capacitance Giso Vio =0V, Freq=1MF i} 1 i} PF
e AEIRIER
Propagation Delay Time TerL - 71 400 ns
to Low Output Level
SFEEREER F=7mAto 16mA,
Propagation Delay Time Ton Rg=10Q, - 68 400 ns
;;\:i;Output Level Cg=10nF,

/!

F=10KH; , _
Pulse Width Distortion PWD N 3 100 ns
N 5zt =50%

{EHEIEIRE
Propagation Delay Diference PDD -250 - 250 ns
Between Any Two Parts
i EFHRE)(10% ~90%) F=7mAto 16mA , 6
Output Rise Time (10% To 90%) Te Rg=100, - - ns
AMRIEETEI90% ~ 10%) co=Ton

I Bjiz] ~

' o Te F=10KH; , ) 60 - ns

Output Drop Time(90% ~10%) (5ZSH,=50%
= o

Sz::g .?i lf:i%f; Delay TuvLo off F=10mA , Vo <5V - 04 - s
Ta =25C
Rt ] Voo =30V
Output High Level Common |CMy| Ve =2000V 35 50 - KV/us
Mode Transient Immunity k=7~ 16mA
Ve=0V
Ta =25°C
A H A PRI Voo =30V
Output Low Level Common Mode ML Ve =2000V 35 50 - KV/us
Transient Immunity k=7~ 16mA
Ve=0V
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HIRYSECERAFERLE Typical Electro-Optical Characteristics Curves

Fig.1 High Output Rail Voltage vs Ambient Temperature Fig.2 High Level Output Voltage vs Ambient Temperature
32 . il
Ir=10mA b I+=7 tol6mA
T 5 l-omA T Io=-100mA
T e ok 2 05 V=15V 0 30V
- :
=]
-,—:: ans E 1
; EU 1:-I|- E
5 g -
B 295 B -(.15
= ot
S 4 T
z:: _ i
28.5 -Eﬂ
28 T 02
-4 -15 10 35 Bl RS 110 -40 -15 10 35 il A5 110
Ambient Temperature-T,[*C] Ambient Temperature-T,[*C)
Fig.3 Low Level Output Voltage vs Ambient Temperature Fig4 Supply Current vs Ambient Temperature
0.2 3
= Vrorn=0V
= 0.18 Io=100mA Sl
= 016 Vee=15V to 30V i RA AT
E: 0.14 =
% 012 E _—
;.-L 01 ; L5
S DOB g
3 006 £ 1
§ B Ir=10 mA for Iccn
i F 05—
50 - = jefL i
n f
-4 -15 10 35 il B35 110 -40) -15 10 35 fall A5 110
Ambisnt Temperature-T,, [*C] Ambient Temperaturs-T, [*C]
Fig.5 Supply Current vs Supply Voltage Fig.6 Output Voltage vs Threshold Input
Current Low to High
3
i Ta=25C
T 10 Vee=30V
i >
1N [N ] Y IR 1= e 25
- e ol e =
g & 20
B 15 =
a £ 15
=1 H
[ ]
s Ir=10mA for I £
A — F= or lccn =
] K Vi=0 V for lect 5
M TA=25C
0 ]
15 18 A 4 a7 30 0 05 1 15 2 25 3 35 4
Supply Valtage-Ve. (V] Threshold Input Current Low ta High-l,,,, [mA)
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Fig.7 Threshold Input Current Low to High vs Ambient Temperature Fig.8 Propagation Delay vs Supply Voltage
160 A 45
_ = il
140 IF7_7mAh = 4 Vee=15V to 30V
F: Ta=25C A
S a0 Re10Q, Cg=25nf E 15
e DUTY CYCLE=50% 3
F 100 F=20KHz E;,E? -
é Al cmmmmm= D e e a =t
B o g
% s g 15
40 =2
E — TP E 1
2 ==L E 05
] = ]
15 14 2 24 27 30 40 15 1l 35 il A3 110
Supply Voltage-V . (V] Ambiant Temperature-T, [°C}
Fig.9 Propagation Delay vs Forward Current Fig.10 Propagation Delay vs Ambient Temperature
140 00
Vee= 30V
- 120 Ta=25C o IF=7mA
E Re= 10Q, Cg=25nf 2 g | Yoo= 30V
= 100 DUTY CYCLE=50% & 7 Re10Q, Cp=25nf
B F=20KHz S DUTY CYCLE=50%
3 z F=20KHz
= = 100
=] =]
g =]
40 %
E‘ ] 50
& 3 — TFLH = —TFLH
== TPHL == TRHL
1] il
7 b {1] 13 16 -40 -15 0 35 i RS 110
Forward Current-1; [mA ) Ambient Temperature-T, (70}

Fig.11 Forward Currentvs Forward Voltage

a0

25

n

Forward Current-1; {maA)
in

1.2 13 1.4 15
Forward Valtage-V; (V)
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MisteR 8 E Test Circuits Diagrams

aliaNals

-]

Figure.13 Ioy Pulsed Test Circuit

= — ] Eigs
nul == AWF i
—{=] E = I
e it= ! 4 Voo
g Temi () E = @ (_:l e, |I E I " (:'j l';c*”L'
Tim&
<] By ] [+ ]
Figure.14 Vo Pulsed Test Circuit Figure15 Vo Pulsed Test Circuit

- -1 - T
Ao ol IR e 3 05
[ ] ] -]
Figure.16 Iy Test Circuit Figure.17 UVLO Test Circuit
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Figure.19 CMR Test Circuit
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YMEZR~F Outline Dimensions

DIP8
__._E_MJ.'E_.: "
Heo | | F E [T
2 ! B ""' g \_;_f
= % b - 025201
(=2 st - L amsosm |
SMDS8
& 50030 o ;- —— H
=5; o - SR (AN I O Vo
7| -EF D A -
% —Et + ﬂ 1252010 .] i | J
€T mp)
DIP8-M

T ORI A0

R

T3 —
B 4

- : h H :
0.50:0.10 JJL__ 55025 | 1015205 |

968£0 30

iilsdkilli:
3

BA7 Unit. mm
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EBiNE TR Recommended Pad Layout

[l
a6
SRR
|

O E—

1.54
==

B Unit. mm

iE - EEAFRIERE.
Note : The picture above is the front view of the product.
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BIREEEMZE Solder Reflow Profile

O
Tp-5°C - _--Trp
e
%’ TL
s Ts max
3 b
(=9 . -
£ |Tsmin
= tL
3 -
s ts -
=
w1
O
g
3
£
25
—
Time (s)
e s BME B [T
Item Symbol Min Max. Unit
TR
Preheat Temperature Ts 150 200 C
FREAEE]
Preheat Time & 60 120 s
SEEhSER
FHEESE ) ) 3 /s
Ramp-Up Rate (T, to Tp)
RIEZIRE
Liquidus Temperature T 27 C
REEF T
Time Above T, t 60 150 s
IHERE
Peak Temperature Te - 260 C
T E(Te-5)F0 Tp ZIBJRIATIE) ¢ 30
Time During Which T¢ Is Between (Tp-5) and Tp P B s
=
[EEIE TS ) ) 6 /s
Ramp-down Rate (Tp to T,)

iE | ERTT SRS TEHTEIRE | RETEEBE =R,

Note: Reflow soldering is recommended at the temperatures and times shown, no more than three times.
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BB EHZE Wave Soldering
A

300
260+0/-5°C Wave temperature , 105ec
250 First wave Second wave
g
L= Em | a
= +200°C/sec -5*Cfsec
£
.g 1307 +2°Cfsec
o 30 to 80 sec
E 100—
+— Preheat zone
50 25 to 140°C

Profile

| : . ! : : ! . i i
0 30 &0 80 120 150 180 210 240
Time (sec)

F I I8#I24E Soldering with hand soldering iron

A FTRHKIFNAT~RIRESRF UL ;
Hand soldering iron is only used for product rework or sample testing;
B. FTIR#KIEE Kk : JBE 360°C + 5°C, HJiE)<3s,

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

% Packing
n LB Summary table

B axs SR | AR | SR | MRS RIRHE BONEABIE &=*
SMD8 BH W& | 28/8 | 10848 |450%390°0.1mm 340*60*340mm | 620*360*365mm| B2l
($330mm 1542) - ’ 200mm
EES EEFEAEARE
DIP &a | 108 SE 25+128* %275+ ’
8 (50012*11mm) 45/ 508/& | 108/48 NER 525*128*56mm | 535*275*300mm R
Package Packing F Quantity | Quantity !per.a Antistatic Bag Box Specificati Carton
Type per Reel | per Box o Specification Specification bt
Reel 1K 2 10 Leave at least
SMD8 450*390*0.1mm 340*60*340mm | 620*360*365mm| 200mm of blank
($330mm Blue) | pcs/reel | reels /box| boxes /ctn
space at both ends
Use blue and white
45 50 10 bber st f
DIPS Tube Not applicable | 525+128*56mm | 535+275+300mm| o - oPPers for
(500*12*11mm) | pcs/Tube | tubes/box| boxes/ctn each tube, with the
same direction
n F&HKEE Tube

1) SEHE SR
Qty/Tube : 45 pcs.

2) BFEEE @ 22500 R,
Qty/ctn : 22500 pcs.

3) HE% BR50E,
Inner packing : 50 tubes/box.

4) 7~EE Schematic :

www.aotesemi.com
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n IRHEE%E Tape & Reel

1) &5%E: 1000 R,
Qty/reel : 1000 pcs.

2) SfEE 1 20000 R,
Qty/ctn : 20000 pcs.

3) REE - BR2E.

Inner packing : 2 reels/box.

4) 7~E[E Schematic :

; —E—Jl‘ﬁ T rpﬁi,_ﬁ_r [Dol1ss -t} . (Mo4s005
eolocoloooooooofo o

- 2 5 E.W rﬁ | |

g = ’——E E = & & T

i ﬁl L E ] g JE l /r

Fi

D1)}21.5520.05 /

BAf7 Unit : mm

i¥& Attention

BRSSO R E. TR, haesiRit | (RELNHENAINFIRBARBITER.

AQTE continuously improve quality, reliability, function or design. We reserve the right to change this
document without notice.

FETTRMERER  REANERNARE il BREMESSRREEAAR.

Please use in accordance with the product specification. AOTE is not responsible for the quality
problems caused by non-compliance with the product specifications.
MTFRESUTRMHZTEMNRE/ZEFTK  BRAKNPEEAR.

For equipment/devices where high reliability or safety is required, please contact our sales representatives.
LFRERTEE "HE" AN [ FEERIEEAR.

When requiring a device for any " specific’ application, please contact our sales in advice.

MR RIARNABEEED | LRSI,

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