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3.0 Amp Output Current IGBT Gate Drive Optocouple

ti%i£ Description

QXH3120 2—Fh @ 3.0 A FOMMKIRENCRIEERS, BB —MHMIRER (AlGaAs) ARG, &
WA SR CEIEE AR, X EEEAE S ST I A S EAY/ NN IGBTs FIMOSFETs, TERBHUEHITEEEIA
NEMEERNRGNAF, IFEEHATRIETHRIRENIIZR IGBTs FIMOSFETSs,

The QXH3120 is a gate driven optocoupler with an output current of 3.0 A, with an AIGaAs LED, which is coupled to a
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 MOSFETSs.

1351 Features
o 35kV/us S/ NELAEIDE) e 100ns HORKEERE
35kV/us minimum Common Mode Rejection 100ns of pulse width distortion
o 3.0A RAIEERTER o IRFRHIREAHR
3.0A maximum peak output current Under \/O|tage Lock-Out protectiOﬂ (U\/LO) with
o 2.5A BUNEERHER hysteresis

2.5A minimum peak output current o TIERESBE!: -40°Cto +110°C

o ET{FEESE: 15V & 30V Operating temperature range: -40°C~ +110°C
Wide operating V¢ Range: 15V~30V

o ERAGIEIEIRAIEZ 400ns
400ns maximum propagation delay

DS-QXH3120-V1.4

[IF Applications H(EZ Truth table

o NEHTERIR Vee-Vss Vee-Vss
Uninterrupted Power Supply D " POSITIVE "NEGATIVE o

o LGBT f@i8/Ih= MOSFET i3k =) GOING" GOING”
LGBT isolation / power MOSFET gate drive (TURN-ON) (TURN-OFF)

o R0 OFF 0~30V 0~30v Low
Induction heating

o TjirzEsce ON 0~11.5V 0~10V LOW
Industrial inverters ON 11.5~13.5V 10~12V TRANSITION

ON 13.5~30V 12~30V HIGH
Copyright ©2023 Qunxin All Rights Reserved 1,14 Wwww.gxmicro.com

2025-03-10




NCGUNXIN QXH3120

gi LI FPREE? 3.0 Amp Output Current IGBT Gate Drive Optocouple

H5<HNRIEE] Package and Schematic Diagram

Pin Configuration

1 8] 1. 4.NC
2. Anode
IZ II 3. Cathode
5.VSS
IZ Zl 6. VO2
7.VO1
LSOPS [4] 5]
8. VDD

R ESIEN S F0 8 ZEw i —1 0.1uF FIFE IR RS,

Note: 0.1uF bypass capacitor must be connected between pins 5 and 8.

FmESiE20 Order Code

QX H3120-UNY - W (V) (Z2)

@ @ ®@ ® 6O ® @
@ AEMLES Company Code (QX: B Qunxin)
@ FFRZEZY Product Series (H3120)
@ HEZRZERY Lead Frame (Cu: fEHEZR Copper)
@ HIREETL Epoxy Type (H: o1 Halogen-free)
® F#EFE Package (L: LSOP)
® BHTIERESSHE Device Operating Temperature Range (4B EEIERE =M Special Range need to
be filled in or left blank)
@ AEB#IFEAED Internal Supplementary Code (#=gl&=H Number or None)

EP={E2 Marking Information M

o EpZA G URBEL R LOGO
"G "denotes LOGO c\
o ENARYREES: AR018), B(019), C(2020)...... v
"Y"denotes YEAR: A(2018), B(2019), C(2020)...... H3120
o ENFR'WWHERS
"WW"denotes Week's number YWWNH
o ENFR'NHREEL/
“N"denotes the day of the week O
o ENFHMHRELR

"H"denotes Halogen-free

Copyright ©2023 Qunxin All Rights Reserved 2 /14 Wwww.gxmicro.com
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@IS E Insulation and Safety related specifications

e Coasy #E Sy &B/iE
[tem Symbol Value Unit Note

[ertEs }AKﬁA§%§U§ﬁﬁ§%/ iELZEfZIS%%EEE%E%?é 4

) L 15 mm Measured from input terminals to output terminals,
Creepage Distance )

shortest distance path along body.
RN, M ANimEiitis, BE=SHNaREES

FBSEks ) ) :

) L 15 mm Measured from input terminals to output terminals,
Clearance Distance : !

shortest distance through air.

HoIRIEE DTl 05 mm RTINS BB R ER
Insulation Thickness ' Insulation thickness between emitter and detector.
IEEfRERE
FHER 4J_ Viorm 2262 Vpeak DIN/EN/IEC EN60747-5-5.
Peak Isolation Voltage
o B,MF& = ) Viotm 12000 Vpeak DIN/EN/IEC EN60747-5-5.
Transient Isolation Voltage
BRI Vio 7500 Vies  |For 1min
Isolation Voltage

RFRZ&%1 Absolute Maximum Ratings (T,=25°C)

¥ FS HEE =2liv)
Parameter Symbol Rating Unit
TEESINERTR
BIETPANEEN I 50 mA
TN Forward Input Current
Input ] <
pu REBE Vi : v
Reverse Voltage
IE{EREHER | 3 A
Peak Output Current OrERg
1) RS
Ll ZEREEENRY Vop-Vss 0~30 v,
Output Supply Voltage
A EE
HLBE Vo 0-VDD v
Output Voltage
RS Viso 9000 Vi
Isolation Voltage
=27
PR . Pot 200 mw
Total Power Consumption
I tﬂ% =
fREE Topr -40~+T110 °C
Operating Temperature
78 e
T??ﬁ%umg Tstg 554125 oC
Storage Temperature
B1=238 &
PR To 260 °C
Soldering Temperature

 —
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3.0 Amp Output Current IGBT Gate Drive Optocouple

HFIRESRH Recommended Operating Conditions

2H s ®IME | &AE =2liv)
Parameter Symbol i Max. Unit
IREEE
Eg EEE}? Vcc’\/gg 30 V
Power Supply Voltage
i<y
FEEE:I)IL |F(ON) 16 mA
Input Current (ON)
KUfTER
\/F(OFF) 08 \/
Input Voltage (OFF)
B e
I1’Eumg T 110 o
Operating Temperature

FaiFES#] Electro-optical Characteristics (Ta=25°C)

fRAFRBIRE, EEFN TR FULSIMEN&EAE

, BEBMEFE T, =25°C, Vo =30V, V. =GND FUIE,

All minimum and maximum specifications are at recommended operating conditions, unless otherwise noted
All typical values are at Ta =25°C, Vpp = 30V, and Vg5 = GND.

¥ s S =/ i) =N =2liv)
Parameter Symbol Condition Min. Typ. Max. Unit
i?v?rf\/oltage Ve lr=10mA 12 138 18 \%
L3P
RIABR |R Va=5V B B 10 LA
Reverse Current
SEEE | Vo=Vpp-3V -1.0 -2.0 -2.5
High Level Output Current of Vo=Vpp-6V 20 - 25 A
(e R | Vo=Vss+3V 1.0 2.0 2.5 A
Low Level Output Current o Vo=V +6V 20 , 25
SR LT lo=-2.5A Vop-6.25V Vpp-2.5V -
‘ Vo l=10mA Vv
High Level Output Voltage lo= -100mA Vpp-0.3V Vop-0.1V -
(e e T lo=2.5A - Vss+2.5V Vss+6.25V
vOL IF:OmA
Low Level Output \/oltage |O: 100mA _ \/SS+O»W\/ \/SS"'OS\/ V
=== Npd==N 325
RERFREDTR Lo Vo=0pen, =7 to 16mA - 2 38 mA
High Level Power Supply Current
NA==N -y
RBFRRDR lop Vo=Open, Vq=0 to 0.8V - 28 38 mA
Low Level Power Supply Current
o] <y
ANTTRRT s 10=0mA, Vo>5V - 238 5 mA
Input The Turn On Current
WANFIAEE
MAKIBE Ve, lo=0mA, Vo<5V 08 - - v
Input The Turn Off Voltage
(RER RSt Vivios lr=10mA, Vo>5V 1.5 12.7 13.5 \%
WVLO Threshold Vono. k=10mA, Vo<5V 100 112 12 v
REBEBEREIRTE
UVLO - - 1.6 - \%
UVLO Hysteresis HYs
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E%%%Bﬁ ) Riso V.0=500V, 40~60%R.H. - 10" - Q
Isolation Resistance
F;i?;?Capacitance Cio Vio=0V, Freq=TMH; i 09 i PF
fREEFEHIEIR
Propagation Delay Time Tert - 80 400 ns
to Low Output Level
SEHERIER lF=7mA to 16mA,
Propagation Delay Time Toun Rg=100, - 81 400 ns
t?\HighEOutput Level Cg=10nF,
}Z];/ITeSEV;/i\dth Distortion PWD oK _ ’ 100 "
H==th=50%
ERREIRE
Propagation Delay Difference PDD -250 - 250 ns
Between Any Two Parts
i EFHAHEN(10%~90%) T lr=7mA to 16mA, ] 60 - ns
Output Rise Time Rg=10Q,
{53 TREAE(90% ~ 10%) Cg=10NF,
Output Drop Time Tr F=10KHz, i 68 i ne
H==tl=50%
omEEE oo | bomaves | | 16 | - |
Ta =25°C
S BRI Vop =30V
Output High Level Common [CMy| Vey=2000V 35 50 - KV/us
Mode Transient Immunity lF=7~ 16mA
Ve=0V
Ta =25°C
AR SR Vop =30V
Output Low Level Common |CM Vey=2000V 35 50 - KV/us
Mode Transient Immunity =7~ 16mA
Ve=0V
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BIEYSEERAF N4 Typical Electro-Optical Characteristics Curves

Fig.1 High Output Rail Voltage vs Ambient Temperature Fig.2 High Level Output Voltage vs Ambient Temperature
32 . 0
I[=10mA > Ir=7 tol6mA
S 315 Io=0mA o lIo=-100mA
g 31 e S 005 Vee=15V 030V
2 305 3 \
Z 30 e
E g o5
é- 29.5 g '
o ©
29 >
fn ] -0.2
T 285 <
E
28 -0.25
-40 -15 10 35 60 85 110 -40 -15 10 35 60 85 110
Ambient Temperature-T,(°C) Ambient Temperature-T,(°C)
Fig.3 Low Level Output Voltage vs Ambient Temperature Fig.4 Supply Current vs Ambient Temperature
0.2 3
IS Vrorn=0V
= eIE Io=100mA
> 016 Vee=15V to 30V <
: £
iﬂo 0.14 S
] 0.12 é
5 01 3
=) 5
= 0.08 &}
= o0 = 1
% ' g Ir=10 mA for Iccu
; 0.04 @ 05 ——icCH V=0V for Iccr
E 0.02 . Vce=30V
0 0
-40 -15 10 35 60 85 110 -40 -15 10 35 60 85 110
Ambient Temperature-T, (°C) Ambient Temperature-T, (°C)
) Fig.6 Output Voltage vs Threshold Input
Fig.5 Supply Current vs Supply Voltage )
Current Low to High
3 35
Ta=25°C
30 +
2 2.5 Vee=30V
E | ___ Lo L____L_-.-] 2 25
g 2 TTTTTTTTTTTTTTTTT 2
o o
= s 20
é 15 %
= > 15
2 5
2 1
B £ 10
> _ S
w —_— l]:*lOmA for Icen
0.5 tecH VF:0 V for Iccr 5
== ICcCL Ta=25°C
0 0
15 18 21 24 27 30 0 1 2 3 4 5 6
Supply Voltage-V. (V) Threshold Input Current Low to High-Iz ;; (mA)
e
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Fig.7 Threshold Input Current Low to High vs Ambient ) .
Fig.8 Propagation Delay vs Supply Voltage

Temperature
& 5 90
oo = =
= 45 Vee=15V to 30V o B b ol ol
8 2
5 4 £ 70
Q a
= 58 60
(=l 3
£g 3 50
5= 25 a IF=10mA
3 ) 5 40 Ta=25°C
g g 30 Re=10Q, C=25nf
= 15 g DUTY CYCLE=50%
S 20 __ F=20KHz
S 1 £ TPLH
§ 0.5 10 == TPHL
=
= 0 0
-40 -15 10 35 60 85 110 15 18 21 24 27 30
Ambient Temperature-T, (°C) Supply Voltage-V. (V)
Fig.9 Propagation Delay vs Forward Current Fig.10 Propagation Delay vs Ambient Temperature
90 120
_ 80 me========sccsss=- = ]
é 70 é 100 - -~
& [ ---=
' 60 .80 ==
% 5 =
g °0 3 60
_ IF=10mA
.E 40 —\r/fi;;o%v 4§ Vee=30V
2 Re 100, Csnt 2 DUTY CYCLE-S0%
£ 50 DUTY CYCLE=50% g Febkie | ]
£ — THH F=20KH a 20 ———TPLA =
10 == TPHL == TPHL
0 0
7 10 13 16 -40 -15 10 35 60 85 110
Forward Current-Iz (mA) Ambient Temperature-T, (°C)

Fig.11 Forward Current vs Forward Voltage

30

25

20

15

10

Forward Current-I; (mA)

12 13 14 15
Forward Voltage-V (V)

 —
Copyright ©2023 Qunxin All Rights Reserved www.gxmicro.com

DS-QXH3120-V1.4 714 2025-03-10



NGUNXIN QXH3120

bl ]
Ei LI ﬁ!EE? 3.0 Amp Output Current IGBT Gate Drive Optocouple

iR 8 Test Circuits Diagrams

[ ] [ ] [ [« ]
— O?lLJF ) 0IUF =
] g O —{] H| o
|: :'_ ‘15 }m dD ( VCCSJVS
3 6 25 =/ 1030
Oz C 7] s 5
= - [ 0
Figure.12 lo. Pulsed Test Circuit Figure.13 loy Pulsed Test Circuit
[ [« ] [ ] - ]
0luF == 0.JuE ==
_E E . Vor E I'— 100mA
S0 ® |,
o Sy @ Ok — O
3 6 [ [ ] .
100mA
] - ] [« [
Figure.14 Vo Pulsed Test Circuit Figure.15 Vg Pulsed Test Circuit

ﬂu

0.1uF —r

to 30V Vo>5V

(_) Vee=15 Ir=10mA d

S

N H e
!

-]

Figure.16 lgy Test Circuit Figure.17 UVLO Test Circuit

 —
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[]

l-=10mA t0 16 mA
—

Vo>5V

-]

| {
Ir _E L T i
A 01uF T :
I:l I
R B\—E 7 i
® C L
- -] e v .
-y OH
FERAEALL: 1=10mA
._E B
L]
Vo
-0 VOL
@ FFFAEBAL: 1:=0mA
1L
Ve =1500V

Figure.19 CMR Test Circuit
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YMiZR~T Outline Dimensions
LSOP8

13604030 ) 15154030

2 0] ﬁ g g | | 2
g - ﬁ E ﬁ \ | [L
3 - L
PR ‘ 1.27+0.25 | 16.70+0.30 ’L‘M
Bafz Unit: mm
IR RT B Recommended Pad Layout
08
\ \ \ \
\ \ \ \
\ \ \ \ 15.61
\ \ \ \
\ \ \ \
LSOPS
Bafz Unit: mm

E: EEDNFmIENEL,
Note: The picture above is the front view of the product.

 —
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B EERZE Solder Reflow Profile

Package surface temperature Tc (°C)

Time (s)
I = &/IME BAE Bz
[tem Symbol Min. Max. Unit
T
TR T, 150 200 °C
Preheat Temperature
AT
TR IE) ‘ N 60 120 .
Preheat Time
SEEER
ﬂ'umL B B 3 °C/s
Ramp-Up Rate (T, to Tp)
Ny are=N=N:=d
AS{z’fEl_;%mE I, 17 o
Liquidus Temperature
SIS
FIRST T, f 60 150 s
Time Above T,
mi 2%1:—
FHEIR T, - 260 °C
Peak Temperature
TcfE(Tp-5)%0 Tp Z[BJRIRTE) ; i 20 ;
Time During Which Tc Is Between (Tp-5) and Tp P
R:EI‘;E%
=l B B 6 °C/s
Ramp-down Rate (Tp to T))

E BENAEPTRROREEMI RS THITEIRIR, RS TREET =X,

Note: Reflow soldering is recommended at the temperatures and times shown, no more than three times.

 —
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RSB E B Wave Soldering Profile

A
300
260+0/-5°C Wave temperature , 10sec
250 First wave Second wave
o
o 200
- +200°C/sec -5°C/sec
E 130 +2°C/sec
2 30 to 80 sec
E 100
|—
<+— Preheat zone
50 25 to 140°C

»
>

T I
0 30 60 90 120 150 180 210 240
Time (sec)

F T I8EXIR#E Soldering with hand soldering iron

A FIERENAT iR EsF @il ;

Hand soldering iron is only used for product rework or sample testing;
B. FITISHEEK: JRE 360°C + 5°C, Rd[g)<3s,

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

 —
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2% Packing
B ;L33 Summary table
HEFR B BYE | 2HE | BHE | SRS S FECNEAB) R B/iE
B Bim= 50 Mg, R
LSOP8 800 =R, 28/= | 8&/fE |450%390*0.1 353*340*75 650*375*365
($330mm B / ! i ™ o " iz 50 A
”
Package . Quantity | Quantity QU Antistatic Bag I Carton
Packing Form per . Box Specification . Note
Type per Reel | per Box Specification Specification
Carton
Leave 50 Spaces at
Tube 800 2 8 o
LSOP8 450*390*0.1mm| 353*340*75mm | 650*375*365mm |the beginning and
($330mm Blue) | pcs/reel | reels /box|boxes /ctn
50 Spaces at the end

B RHE%E Tape & Reel

1) BEHE: 800 R,
Qty/reel: 800pcs.

2) BfEHE: 12800 R,
Qty/ctn: 12800pcs.

3) RE%E: BR2#,
Inner packing: 2 reels/box.

4) ~E[E Schematic:

(P2) 2:0.1 (Po) 440.1 (P) 1240.1 (Dojo1.55+0.05
F——‘ (T) 0.3£0.05
O—O—1d & O OO OO O OGO O F
- | A i
i3 R EEITE R ‘ ! I — *
N o el [iel | |
i - ‘ | ‘ | ‘ sl 2 3
2 | Ll | | - — 9=
0.64+0.10 9= g
Bl TH A6 ERiEEN \ \ \ _
\ \ \ \ \
(K1)3.90+£0.10
D11 50 (K0)4.240.10
{7 Unit: mm
e
Copyright ©2023 Qunxin All Rights Reserved Wwww.gxmicro.com

DS-QXH3120-V1.4 13/14 2025-03-10



NGUNXIN QXH3120

bl ]
Ei LI ﬁREE? 3.0 Amp Output Current IGBT Gate Drive Optocouple
i¥& Attention

B ERCSEUROHRE. RIS, TIREERlT, (REBILSUAEAINAIS A ST TIEA.
QUNXIN continuously improve quality, reliability, function or design. We reserve the right to change this
document without notice.
B SET TS BER, U NHERN A mlE PR MESRIREDRAES.
Please use in accordance with the product specification. QUNXIN is not responsible for the quality
problems caused by non-compliance with the product specifications.
B NTHRESHEMSREMINRE/ ZEFK, BHRAKIIIVHEAR,
For equipment/devices where high reliability or safety is required, please contact our sales representatives.
B SHFEATEOEE NA, BESHRINEEAR,
When requiring a device for any “specific” application, please contact our sales in advice.
B X SHRRIARIASTERED, WK ERIK].

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