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4.0 Amp Output Current IGBT Gate Drive Optocouple

ti%i£ Description

QX343 BE—PHIEIR LED, SHFBEE— BB RNERBE L, 2B amiFR a5k
FEHI= I 2R B h E FRRITHZR IGBT #0 MOSFET., fithRAYS TIFRRECERM T kit &3k,
BIE. 1B aRIeHIBENSEBER EEREHIFEESEREIREIENRSIA 1200V/200A BY IGBT,

The QX 343 contains an aluminum gallium arsenide LED that is optically coupled to an integrated circuit with a power
output stage. The optical coupler is ideal for the power IGBT and MOSFET used in drive motor control inverter
applications. The high operating voltage range of the output level provides the driving voltage required for the gate
control device. The voltage and peak output current provided by the photocoupler make it ideal for directly driving an

IGBT with a rated power of up to 1200V / 200A.

1514 Features

o EAEERLER: 40A
Maximum peak output current: 4.0A
o B/NEERLER: 3.0A
Minimum peak output current: 3.0A
o HBNHEBEREILHBE
Track to track output voltage
o RAMGEER: 200 ns
Maximum transmission delay: 200 ns
o HAMEIBIEIRE: 100 ns
Maximum transmission delay difference: 100 ns
o THIRIHH LED MINEER
The LED input current with a hysteresis
o FFEIRBSINE
Meet reinforced insulation standards

[NiF3 Applications Ef&% Truth table
FreE VCC-VEE VCC-VEE
L4 V5N
Switching power supplies LED POSWIYE NEGAT'YE VO
« IGBT/MOSFET HitRIKzNSE GOING GOING
IGBT/MOSFET gate drive (TURN-ON) (TURN-OFF)
o XMANTRIEREBYIIKZS OFF 0~30V 0~30v LOW
AC and Brushless DC motor drives oN 0~y 0Ty Low
o TIE4RURYZE ' ‘
Renewable energy inverters ON 12.1~13.5V 11~12.4V TRANSITION
o TFarse
Industrial inverters ON 13.5-30V 12.4~30V HIGH
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H5SHNRIEE Package and Schematic Diagram

Pin Configuration
[N o I 5] 1. Anode
|
LA [ 1 2 Ne
B \; 3. Cathode
2
SOP6-W SOP6-P \L 4.VSS
| 1 5.VO
G L 6. VDD

|
[+

FmESiE2N Order Code

QX 343 -UNY - W (V) (Z2)

W e ® ® 6 6 O
@ AEMLES Company Code (QX: B Qunxin)
@ rFEEYY Product Series (343)
® HELRZERY Lead Frame (Cu: §F4EZE Copper)
@ WFg2EBY Epoxy (H: o= Halogen-free, L. B /75 Halogen/Lead-free)
® FHEFE Package (S: SMD)
® BHTIERESSE Device Operating Temperature Range (4B EEIERE =M Special Range need to
be filled in or left blank)
@ AEB#INFEACED Internal Supplementary Code (#=Fgl&=H Number or None)

EN={EE Marking Information J

o EpzA GBS LOGO
"G "denotes LOGO
o EDZeRYREEES: AQ2018), B(2019), C(2020)..... G
"Y"denotes YEAR: A(2018), B(2019), C(2020)......
o ElmEs"WW'EES 343
"WW"denotes Week's number YWWNH
o ENZFAR'NCEREHAL
“N"denotes the day of the week -
o EIFHRYH'RERTLR, MA-mBx/Lmit, U
wh==A
"H"denotes Halogen-free, when the product has
halogen/lead-free, leave this blank.

 —
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@IS Insulation and Safety related specifications

e sy #E Sy &/iE
ltem Symbol Value Unit Note
TesiEss ME@)\ﬁﬁ*ﬁ;‘cUEﬁﬁuﬁﬁ, 5E|L${ZIS%%§EEFZ%E§@ 4
. L >7 mm Measured from input terminals to output terminals,
Creepage Distance )
shortest distance path along body.
s M ANimEiitis, BE=SHNaREES
FBSEks ) ) :
) L >7 mm Measured from input terminals to output terminals,
Clearance Distance : !
shortest distance through air.
HoIRIEE DTl 204 mm RTINS BB R ER
Insulation Thickness o Insulation thickness between emitter and detector.
mﬂ == :t
${Eﬂm%%7 Viorm 1500 Vpeak DIN/EN/IEC EN60747-5-5.
Peak Isolation Voltage
o B,M%EEJ_ ) Viotm 7000 Vpeak DIN/EN/IEC EN60747-5-5.
Transient Isolation Voltage
BWLSEEE Viso 5000 Vims For 1 min
Isolation Voltage
RFRZ&%1 Absolute Maximum Ratings (T,=25°C)
BH s EEE Sy
Parameter Symbol Rating Unit
X /i> A|~ JZx
TN lrave) 25 mA
Average Input Current
TN IB{EBESEARERR (<1 us BloREEE, 300 pps) | 10 A
Input Peak Transient Input Current (<1 ps Pulse Width, 300 pps) FIRAN '
RMEBE Ve 5 y
Reverse Voltage
SIEERLER
. |OH(PEAK) 4 A
High Peak Output Current
RIEERTHER
IOL(PEAK) 4 A
Low Peak Output Current
IREBIE
R Vee-Vee 0~35 %
LT Supply Voltage
Output | IE{EHTHEBE
VO(PECK) ’O-SNVCC \
Peak Output Voltage
SZGEN Ta=85°CL
Bﬁxl%ﬁf A AL) Pos 169 W/eC
Rating Factor (Above T, = 85°C)
AT
HILHTFE ‘ e 200 W
Output Power Consumption
2
6 . Pt 745 mw
Total Power Consumption
2PN ETa=85°CLLE, BT
B¢§+I¥ (£ Ta A 1FE) 4 Pooo 153 W/oC
Rating Factor (Above T = 85°C, Total Power Consumption)
EM%EBE Viso 5000 Vims
Isolation Voltage
TERE
FE Topr -40~+105 °C
Operating Temperature
X N=F=4
RS Tere 554125 °C
Storage Temperature
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BH s EEE Sy
Parameter Symbol Rating Unit
Hzaug = T 260 o
Soldering Temperature
HTFIR{ESR( Recommended Operating Conditions
2 s =IME | &AE =2liv)
Parameter Symbol Min Max. Unit
IR Vee-Ver 15 30 \%
Power Supply Voltage
i<y
FEEE:I)IL |F(ON) 7 16 mA
Input Current (ON)
KU Veors -3.6 0.8 \Y
Input Voltage (OFF)
LiFEE Ta -40 +105 °C
Operating Temperature

i E2%] Electro-optical Characteristics (T,=25°C)
fxIEBIHAE, PTEHENEITN Ta = 25°C, Vee - Vee = 30V, Ve = Ground; FRBER/INIGRAHUSIIRTEIEFRIFRMET (Ta = -40°C ~
WOSOC, |F(ON) =7mA~16 mA, VF(OFF) =-36V~08 V, vEE = Ground, VCC =15V ~30 V)D
Unless otherwise noted, all typical values are at Ty = 25°C, Ve - Ve = 30V, Vge = Ground; all minimum and maximum specifications are
at recommended operating conditions (T, = -40 to 105°C, lrony = 7 t0 16 MA, Ve = -3.6 t0 0.8 V, Ve = Ground, Vec = 15t0 30 V).

2¥ s E S =N L i) &KX ==l
Parameter Symbol Condition Min. Typ. Max. Unit
[EFIRRE Ve lr=10mA 12 1414 1.95 \%
Forward Voltage
EIESHE
IR Bur lr=T00uA 5 - - \%
Reverse Voltage
FEMEBRNMEES Rg=10Q
. ety - 2.8 4.0 mA
Threshold Input Current Low To High Cg =25nFVo>5V
ETIN
5 ENSZEIH Rg=10Q
Input FERENSENE 4 Vi g 08 i ) Y
Threshold Input Voltage High To Low Cg =25nF Vo>5V
BNEMBERNRERI
Temperature Coefcient Of Input AVi/ATA [.=10mA - -1.7 - mV/°C
Forward Voltage
AR Cn f=IMHzZ,V; =0V . 70 . OF
Input Capacitance
_I%quzgﬁﬁ%/ﬁ \/O:\/CC_4\/ -1.0 2.8 -
High Level Output Current lon Vee-Vo<15V -3.0 - - A
{REB R Vo=Vg+2.5V 1.0 35 -
et Low Level Output Current lo, Vee-Vo<15V 3 - -
Qutput lo=-100mA
- N =-100m Vee-0.3 Vce-0.2 -
BERTHHEE ’ y
High Level Output Voltage Von lo=0mA Vee
lr=10mA
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2 s - =Z) i) =N Sy
Parameter Symbol Condition Min. Typ. Max. Unit
B PHEDE lo=100mA - 0.1 02
Low Level Output Voltage Vou
=B EIRRRIR | Rg=10Q), ) . ;
High Level Power Supply Current e Cg=25nF l;=10mA ' .
m
{REBFEIRERIR I Rg=10Q), ) . 5
Low Level Power Supply Current e Cg=25nF,V¢=0V )
SRR EEE
R =- - 14 2.5
High Output Transistor Resistance Ds.OH lon=-3.0A Q
i SRR EEE
R = - 0.6 15
Low Output Transistor Resistance ps.oL loi=3.0A Q
IR T EmITR
Propagation Delay Time to Low TerL Rg=1002 50 88 200 ns
Output Level Cg=25nF
IR T EmITR f=20kHz
Propagation Delay Time to High Teun Duty Cycle=50% 50 66 200 ns
Output Level s =7mA to 16mA
ik E Vee=15V t
cc= 0 30V B
Pulse Width Distortion Puo 22 70 "
Propagation Delay Diference Between PoDiPHL-tpLH) Coeo5nF -100 - - ns
Any Two Parts g=eon
gt _EFHAS1E(10%~ 90%) . f=20kHz .
- - ns
Output Rise Time (10% To 90%) f Duty Cycle=50%
. i T BEAHIE)(90% ~ 10%) . lr=7mA to 16mA 20
4F - - ns
P output Drop Time (90%~10%) i Vee=15V to 30V
Transfer
Characte Vivios 121 128 - \
istics REB/EHIERE e Vo>5V
Low-Voltage Lock Threshold lr =10mA
Vivo. 1.1 1.8 124 v
REBEHIEER
Low-Voltage Locking Threshold For Uviopys - - 1.0 - vV
Hysteresis
D R ] T oot
Output High Level Common Mode |CMy| I A TomA 35 50 - kV/us
Transient Immunity P
BT Vee=30V
Output Low Level Common Mode |CM| Veu=1500V 35 50 - KV/us
Transient Immunity with split resistors
e Reo Vi.0=500VDC 54107 . . Q
Isolation Resistance
RS , Cso F=TMHz - 0.6 - pF
Isolation Capacitance
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BIEYSEERAF N4 Typical Electro-Optical Characteristics Curves

Fig.1 High Output Rail Voltage vs Ambient Temperature

Ambient Temperature-T,(°C)

Fig. 3 Output Low Voltage vs Ambient Temperature

-45 -30 -15 0 15 30 45 60 75 90 105

Ambient Temperature-T,(°C)

Fig 5. Power Supply Current vs. Supply Voltage

Supply Voltage-Vee (V)

Fig. 2 High Level Output Voltage vs. Ambient Temperature

29.998 0
Ii=10mA I¢=7 to 16mA
29.996 lour=0mA s o002 Tour=-100mA
o 299% Vee=30V & 0004 Vee=15 1030V
< VEE=0V () E VEE=0V
N 29.992 o 05
(@)}
E 29.99 s 00®
. O
= > -0.01
T 29.988 5
?:_, a -0.012
> >
a £3386 ) -0.014
3 29.984 S 0016
5 = '
kS, 29.982 D .
2 3 0.018
29.98 z -0.02
45 30 15 0 15 30 45 60 75 90 105 > 45 -30 415 0 15 30 45 60 75 90 105

Ambient Temperature-T,(°C)

Fig 4. Power Supply Current vs. Ambient Temperature

0.16 35

0.14 3
. =
2: 0.12 // E 2.5 TecL
= 0.1 R
b z 2
& 008 £ /
e > 15 ccH
=z 0.06 2
2 V=0V =
ko) F o 1 Tr=10mA for Tccn
= 0.04 Tour=100mA 2
5 w V=0V for Iccr
g Vee=15 to 30V =
5 0.02 — ¢ 0.5 Vee=30V
O EE™ o VEE=0V

0 o

-45 -30 -15 0 15 30 45 60 75 90 105

Ambient Temperature-T,(°C)

Fig 6. Output Voltage vs. Threshold Input Current Low to

High
35 35
Vee=30V
3 3g | Ta=25°C
% Vee=0V
= 2.5 25
3 IccL =
é 2 o 20
£ &
S 15 = 15
] Iccn g
> —
% 1 I,=10mA for Iccn S_ 10
> VFZOV for lcc[_ 5
a Cco O
5 0.5 = Ta=25°C 5
3 VEE=0V
o
a 0 0
15 18 21 24 27 30 0 L Z d 4 5

Threshold Input Current Low to High-lgy (mA)
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Fig7. Input Threshold Current vs Ambient Temperature Fig8. Propagation Delay vs Power Supply Voltage
55 160
IF=7TmA
5 Vee=151t0 30V 140 | Ta=25°C
= 45 — Ve=0V Rg=10Q,Cg=25nF
£ 4 120  Duty Cycle=50%
T
= < £20kH T
= 35 <E( 100 z PHL
] 3 - | T ]
= 95 & 80
O , 9]
a
o 5 2 60 Tern
Fe 9
§ 15 o 40
< 1 ©
C s 20
2 0.5 o
= 0 0
45 -30 -15 0 15 30 45 60 75 90 105 15 18 21 24 27 30
Ambient Temperature-T,(°C) Supply Voltage-Vee (V)
Fig 9. Propagation Delay vs. Forward LED Current Fig 10., The Propagation Delay vs. Ambient Temperature
200 300
Vee=30V,Vee=0V [=7mA
Ta=25°C g5 Veem30V, V=0V
160  Rg=10Q,Cg=25nF Rg=10Q,Cg=25nF
Duty Cycle=50% . Duty Cycle=50%
— f=20kHz 3 200 f=20kHz
< 120 >
% Trur %
E D 150 TP]]L
(o) c
c 80 s e N 2
2 & 100
© Trin ot
D Q
3 40 o Trin
o & 50
[a W ]
=
0 0
7 9 1 13 15 17 45 -30 -15 0 15 30 45 60 75 90 105
Forward LED Current-lg(mA) Ambient Temperature-T,(°C)

Fig11. Forward LED Current vs Forward LED Voltage

100

10

0.1

Forward LED Current (mA)

0.01
1.25 135 145 155 1.65

Forward LED Voltage (V)
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MXEBE. Test Circuits

lr=7to16 mA

®

| _ = 4V Pulsed
ﬂ% 71—

ﬂ 5 lou CD
o

Vec=15V to 30V

Figure.12 lon Pulsed Test Circuit

TpF —

loL

lp=7to16 mA

®

-

r-
1

Figure.13 I, Pulsed Test Circuit

2.5V Pulsed

k.

11—

a

Figure.14 Voy Pulsed Test Circuit

Vee=15Vto30V

Vec=15Vto 30V
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: [ 6 T {100 mA
SZ\ B Tuf £ V=15V to 30V
: \{ﬁ J]. 2 Vor C)

[ ]
[ ]
3 —eend 4

al

Figure.15 Vo, Pulsed Test Circuit

1 :\ [ 6 <
AV — 19F - Vee=15V to 30V
I Vo> 5V
= TD 2 \{'\: JI 5 = 100 C‘D
3 ;"“J i - ; 25nF

Figure.16 lgyTest Circuit

If=7to16mA XL : — 1pF =
® o [ 8] e oA
MU H

|
3 -S| , 4

Figure.17 UVLO Test Circuit
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O
z I L — Vee=15Vto30V
L;_kli:fsliﬁnbnﬁw (yde @ [Z k $ E '{E ijc ’
\}& %lﬂﬂ -
E L- L E | s nF

—=tpLy | = —* tpHL+—

Figure.18 Tepie Tein Tre Te MEHEBES

2050
1 o I Fa
Y s S I 2] T
sv (+ k ®r . Vee =30V
ik , — "
—] | NA[] = NG
1370 1\
- 3 A 4 | .
e
= @ ~
Vew = 1500V
DV _ Vo
DT AT
=7 Vou
TFRAEALL: 1:=10mA
Vo AN VoL
JTFRAEBAL: 1:=0mA
Figure.19 CMR jUiztEB 3%
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YMiZR~T Outline Dimensions
SOP6-P

6.81+0.3

3.1840.3 ‘
0.254+0.1

J—
3 0.4+0.1 H " ‘ ‘
1.27+0.12 ijl 97403
SOPo6-W
S ?f 7.62+0.3
1 :
% 0.4+0.1 H 27 g - ; —\
¢ 1.27+0.12 3 J \¥.
° ‘ 11.5+0.3
85457 Unit: mm
HIWER TS Recommended Pad Layout
0.8 08
= i —
1.24 %%77 _ﬁ‘ H
BE ]
i i
‘ ! ! 9.06 i i i
- i
SOP6-P SOP6-W
Ba(y7 Unit: mm

xR EERNFRIERE.
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)
InH = &/IME BAE gy
ltem 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))

IR ENAERRRREMNERE NHTERE, SRS TEEE=R.

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 ;C2% Summary table
HERl Jo— B2HE | 2HE | BYHE EFERRIHIAG =0 T EAB)HIAE
Package Pack FI Quantity | Quantity | Quantity Antistatic Bag Box Carton £#F Note
acking Form
Type ¢ per Reel | per Box |per Carton|  Specification Specification |  Specification
SOP6 E8 1000 2E/E | 108/48 380*380 3407607340 620*360*365mm B Eir=Z=/> 200
2/E = mm mm w2/ 200mm
($330mm ) | R " mm e
Leave at least 200mm
Reel 1k 340*60*340
SOP6 2Reel/box| 10box/ctn 380*380mm 620*360*365mm|of blank space at
($330mm Blue) | pcs/reel mm
both ends
B fFTrEEE Tape & Reel
1) B&H=E: 1000 1,
Qty/reel: 1000 pcs.
2) Bfag=: 20000 X1,
Qty/ctn: 20000 pcs.
3) HBE%E: 8224,
Inner packing: 2 reels/box.
4) 7REE Schematic:
5 (P2) 20.05 (P1)1620.1 (Po) 420.1 (Do)®1.54%
< L (1)0.25003
oot o 0 00 00000 HKoo o
e e e o e | T
b * (D1)®1.5:0%0 é g
|
ﬁ\N : M/F (K0)3.540.1
|
(A0)7.1120.1 *
120.1
{7 Unit: mm
e
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& 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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