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NGUNXIN QX331)
B EE=F 1.5 Amp Smart Gate Driver Optocoupler

ti%i£ Description

QX331 BEB—> AlGaAs LED, LED SEBINHEHRAVEMBIECFEE. QX331 IFREESENEBI=HIE
LEEM AHPAITNER IGBTs M1 MOSFETs, iXESCHEG s RMAVBEMEREEIFREEEEEIIEEESA 1200
V/100A #9 IGBTs, XIFESINRERA IGBTs, QX331 Al BFIKzNE S B e4+apaI IGBTs [JiRIKENZE,
QX331 BBEEBES Viorm=891Vpeako

The QX331 contains a AlGaAs LED. The LED is optically coupled to an integrated circuit with a power output
stage. QX331J are ideally suited for driving power IGBTs and MOSFETs used in motor control inverter
applications. The voltage and current supplied by these optocouplers make them ideally suited for directly
driving IGBTs with ratings up to 1200V/100A. For IGBTs with higher ratings, the QX331J can be used to drive a
discrete power stage which drives the IGBT gate. The QX331) has an insulation voltage of Viogu = 891Vpeak.

154 Features

o ERAIEERLER: 1.5A
1.5 A maximum peak output current
o E/NEERLER1.0A
1.0 A minimum peak output current
o EAMEIBIEIR: 250ns
250ns maximum propagation delay
o IEFIEMTN
Desaturation Detection
o CKENTHAL
Miller clamping
o TOABEIRAKEIHN, ZHAARIF] Ve 5282
1.0A Miller Clamp, clamp pin short to Ve if not used
o BEAXEMERF (UVLO)
Under Voltage Lock-Out Protection (UVLO) with Hysteresis
o [REAVFFIREEREINEIER IR
Open Drain Isolated fault feedback
o SO-16 2%
Available in SOP16 package
o 80ns & ARKEARE (PWD)
80ns maximum pulse width distortion (PWD)
o E/NEIDHIEL(CMR): 15kV/us (Veoy = 1500 V)
15kV/ps minimum common mode rejection (CMR) at Vey = 1500 V
L4 E-ij(ﬁ—tEaEE/ﬁ |CC(max)< SmA
lccman < SMA maximum supply current
o Vec IIBBE:15V~30V
Wide Vcc operating range: 15V to 30 V
o FBIRRESEE: -40°C~105°C
Wide operating temperature range: —40°C to 105°C
o IGBT 3RKHf
"Soft” IGBT Turn-off
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NGUNXIN QX331J
B EE=F 1.5 Amp Smart Gate Driver Optocoupler

o WANBILBIRIMISZEE: Viso = 5000 Vs
Input-Output Momentary Withstand Voltage: Viso=5000 Vs

[NiF8 Applications

o [BEELIGBT slifgE AR MOSFET HOMtRIREN
Isolated IGBT/ Power MOSFET gate drive
o mALRINEIREIRENZE
AC and brushless DC motor drives
o TPTERFIAERERIR (UPS)
Industrial inverters and Uninterruptible Power Supply (UPS)

H5<HNRI2E] Package and Schematic Diagram
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NGUNXIN

Bfi R T

Qx331J

1.5 Amp Smart Gate Driver Optocoupler

S|BNi5iBE Pin Description

II Vs Ve E
(2| Ves Vieo [15]
[37] FAurT DESAT [14]
II Vs Ve E
[[5_| catHoDE Vee [12]
[Ce_| anooe Vour [11]
E ANODE VCLAMP E
[(& | catHopE Ve [ 9]
518 = R
Pin Symbol Description
1 Vs LETPANE U Input Ground
2 Veey EEiNERBE 3.3V ~55YV) Positive input supply voltage (3.3V to 5.5V)
Fault output. FAULT changes from a high impedance State
HrEE ., 24 DESAT BB AERSE®BE 7V RS, | to alogic low output within Sus of the voltage on The
FAULT BligtaE — N IFEREEBIRANSS, 7 Sus M | DESAT pin exceeding an internal reference voltage of 7V.
3 FAULT FAULT BPE NSRRI SAE R — NBEE(RFEE, £ | FAULT output is an open collector which allows the FAULT
E—EBERAYE MY FAULT BILL S B8R —2% | outputs from all QX332J in a circuit to be connected
BEEEIE R, together in a “wired OR” forming a single fault bus for inter
facing directly to the micro-controller.
4 Vs IS Input Ground
5 CATHODE | BB#k Cathode
6 ANODE | FHIR Anode
7 ANODE | Btk Anode
8 CATHODE | BB#k Cathode
9 Vee EBRRE Output supply voltage.
10 Veave | KENHAL Miller clamp
11 Vour HRIRENES F 5 Gate drive voltage output
12 Vee MLEBIFREE., Output supply voltage.
13 Vee IEMHIL B IREBE Positive output supply voltage
Desaturation voltage input. When the voltage on DESAT
KIFERERHAGIH. 24 DESAT HIEBE7E IGBT S ! voragenp geon
. s N exceeds an internal reference voltage of 6.5V while the IGBT
I DESAT EEIPASSRE 05V ), MEEHIEEE is on, FAULT output is changed from a high impedance state
Sus PRI AS S 25— MEAEEET (R ORI B Fhend i
to a logic low state within 5ps.
LED anode. This pin must be left unconnected for
15 V LED fEi. 9 TR RIRE, 05 IMEARER guaranteed dataiheet performance. (For optical coupling
T REE, (URTHENR) , ‘
testing only)
16 Ve BAA(GBT &5HR) it FBIREE Common (IGBT emitter) output supply voltage.

 —
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NGUNXIN QX331)
B EE=F 1.5 Amp Smart Gate Driver Optocoupler

FmESiE2 N Order Code

QX 331J-UNY - W (V) (Z2)

©® O ® ® 6 ® @
@ AFMEB Company Code (QX: B Qunxin)
@ F=REZY Product Series (331J: 331))
® HELRZERY Lead Frame (Cu: $@HEZLE Copper)
@ RIFSZERY Epoxy (H: T Halogen-free)
® $EAR Package (S: SOP)
® 24T FERE5BE Device Operating Temperature Range (43T EEESE S H Special Range or None)
@ WEBxNFRACHS Internal Supplementary Code (¥{=Fa& 23 Number or None)

EPZF{Z2 Marking Information

o ENdGREENRE LOGO
@ "denotes LOGO
o EIZ=dR"Y"{LFETEMD: A2018), B(2019), C(2020)...... U U U U U U U U

"Y"denotes YEAR: A(2018), B(2019), C(2020)...... o
. EEEWWREES i
"WW"denotes Week's number 3 3 1 J
o EZERNYREEHI YWWNH
“N"denotes the day of the week O
o EFEHRYHEL
"H"denotes Halogen-free U U U U U U U U

 —
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NGUNXIN QX331)
B EE=F 1.5 Amp Smart Gate Driver Optocoupler

@IS E Insulation and Safety related specifications

InH s #E EAfif /it
ltem Symbol Value Unit Note
[eragEm }AﬁﬁﬁAﬁﬁ*ﬁﬁUﬁﬁﬁﬁ?ﬁ/ 5E${ZIS%%§EEE’%E§?§ 4
L 8.3 mm Measured from input terminals to output terminals,

Creepage Distance )
shortest distance path along body.

MENmElgts, BYsSHREER
L 8.3 mm Measured from input terminals to output terminals,

FBSEks
Clearance Distance
shortest distance through air.

HIRIEE DTl 05 mm RERTURNES Z B EEE

Insulation Thickness ' Insulation thickness between emitter and detector.
mﬂ =y=3] :b

${EﬂmaﬁEgF Viorm 1500 Voeak IEC/EN/DIN EN60747-5-5.

Peak Isolation Voltage

:zlj‘} =T =

4 B,M%EEJ_ ) Viotm 8000 Voeak IEC/EN/DIN EN60747-5-5.

Transient Isolation Voltage

SEEE

et Viso 5000 Virms For 1 minute.

Isolation Voltage

HFANEIERM Recommended Operating Conditions

2¥ s =d\I=] BAE By
Parameter Symbol Min Max Unit
N=Nr=3
IVE“’"; T, -40 +105 °C
Operating Temperature
BINBBE(CK)
Vkorp 0 0.8 v
Input Voltage (OFF)
SINEET
EEJ)\EE, )Ib(ﬁ) |F(ON) 7 16 mA
Input Current (ON)
RELBIREE
AR Vees - Vo " 30
Total Output Supply Voltage
I ERIREE
J\ﬁmu”:'{EE/)?EEJ_ (Ve - Vep) -05 15 \
Negative Output Supply Voltage
TEMHEEIRERE
L (Veca- Vo) 15 30 - (Ve - Veg)
Positive Output Supply Voltage
SEEFIERHER
. | |OPH| - 15 A
Peak high-level output current
ieeERE = =raneEhn
[ lope | - 15 A
Peak low-level output current
DESTEB/E
\% \% Ve+10 \%
DEST Voltage PEAT : e
s 1IC T
mICHE o ] o0 o
Output IC Power Dissipation
Tiems
e f - 50 KHz
Operating frequency

 —
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NGUNXIN QX331J
B EE=F 1.5 Amp Smart Gate Driver Optocoupler

tRPRZ%1 Absolute Maximum Ratings

2% &S &/IME BAE By
Parameter Symbol Min Max Unit
A N=N=3
HER TS -55 +125 °C
Storage Temperature
TFINERE
fRRERE T, -40 105 °C
Operating Temperature
|C é:t:E
Sim ‘ T, 40 +125 °C
Output IC Junction Temperature
N /t> Af 3z
FEIIMARBR |F(A\/G) ~ o5 mA
Average Input Current
IE{EFSRNRER
(<1us Bxmss, 300pps)
) lFrRAN) - 1.0 A
Peak Transient Input Current
(<1 us pulse width, 300pps)
R RN EBE Vi i : v
Reverse Input Voltage
'S EERTER
T loHpeak) - 15 A
High” Peak Output Current
BRI | ) 15 A
“Low" Peak Output Current OLPERg ’
IERNBRIE Veer 05 55 v
Positive Input Supply Voltage
e
S5 R ERIR — ~ 8.0 mA
FAULT Output Current
BUEE NS
—_— VFAULT -0.5 \/CG \%
FAULT Pin Voltage
] B &
SHEEIREE 05 3¢ y
Total Output Supply Voltage
- - (Veea - Ver)
SRR
Total Output Supply Voltage -0.5 30 V
(Ta=90°C)
I ERIREE
J\Eﬂjﬁ.Eﬁu}?E@:}_ (Ve - Vi) -0.5 15 \%
Negative Output Supply Voltage
= Th =R
R (Vee - Vo) 05 30 v
Positive Output Supply Voltage
MRR st B
. VO(PEAK) -0.5 VCCZ \%
Gate Drive Output Voltage
THIE(ERRTR
. o lctamp - 1.0 A
Peak Clamping Sinking Current
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NGUNXIN QX331J

=== )11y .
B ER T 1.5 Amp Smart Gate Driver Optocoupler
BH Coasy &/IME BAE =2liv)

Parameter Symbol Min Max Unit

N £ f' £ -

*%ﬁfﬁ{ié IA I‘J%E‘ Veuns 05 Veo y

Miller Clamping Pin Voltage

DESTEB/E

DESAT Voltage Voesar Ve Ver 10 v

W IC IhiE o Po 0 600 mw

Output IC Power Dissipation

WA IC IhHE - P, , 150 mw

Input IC Power Dissipation

BWNBIE S ASBE
Input-Output Momentary Viso 5000 Vims
Withstand Voltage

 —
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NGUNXIN
Bfi R T

Qx331J

1.5 Amp Smart Gate Driver Optocoupler

645 Electro-optical Characteristics

[RAEREIRIE, BBVENSEEE Ta=25°C, Veeo - Ve = 30V, Ve - Ve = 0 VUG, BRSNS AIRIE IR

EAR (= SEN

Unless otherwise noted, all typical values at To=25°C, Ve - Ve = 30V, Ve - Ve = 0 V; All Minimum/Maximum

specifications are at Recommended Operating Conditions.

¥ 7S B=/IVE BATY(E BAE By G &iE
Parameter Symbol Min Typ Max Unit Condition Note
Iz = 1.TmA
BRI A — - 01 04 v Veei= 5.5V ]
FAULT Logic Low Output
c ; Iz = 1.1mA
urren - )
0.1 04 \Y Veer = 33V
. N Vi =55V
HISBESHILER - 0.02 05 UA o -
. . |Fm VCCW =55V
FAULT Logic High Output
Vaog =33V
Current - 0.002 03 PA -
VCCW = 33\/
[SIEER S ==l | -0.5 -15 - A Vo = Ve, -4V m
High Level Output Current o -20 - - A Vo = Veeo = 15V '
(B g HER R | 0.5 15 - A Vo = Vg + 2.5V 519
Low Level Output Current ot 20 . . A Vo = Vi + 15V '
=S RN ==l
Low Level Output Current lotr 90 140 230 mA Vour - Ve = 14V -
During Fault Condition
=TS = Vee-3.5 Vee-2.5 - lo =100pA
BT Vou « « v 2 24,20
High Level Output Voltage Vee-2.9 Vee-2.0 - lo = -650pA
=zpeae) E
RFBIRBRE Voo - 0.17 0.5 v lo = 100mA 3,521
Low Level Output Voltage
HAS HISHERE
: vtC\amp - - 2.5 \ - -
Clamp Pin Threshold Voltage
LS=ER 2 ivi=Ehn
Clamp Low Level Sinking lcL 05 11 - A Vo =V + 25 -
Current
= N7 N 3z
E‘,‘EHEE’EEE’”“ lecon - 25 45 mA lo = OmA
High Level Supply Current 6723
NP 3 vy il
RSFRIRRTR lecat - 25 45 mA lo = OmA
Low Level Supply Current
RIEFBERAFTREIAR
Blanking Capacitor Charging lchg 0.13 -0.24 -0.33 mA Vogsar = 2V 8,24
Current
REFB SR AMEBEIAR
Blanking Capacitor Discharge IpscHe 10 30 - mA Voesar = 7.0V 25
Current
DESAT 28 V 6 6.5 7.5 V V Ve >V, 9,27
. . -Ve > i ,
DESAT Threshold PEAT cee T mTune
UVLO @—Z_HE \/U\/LO+ 10.5 1.6 125 \ \/O >5V B
UVLO Threshold Vovo. 9.2 103 101 v Vo <5V -

e
www.gxmicro.com
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NGUNXIN

Bfi R T

QX331)
1.5 Amp Smart Gate Driver Optocoupler

2
Parameter

Coasy
Symbol

=/IME
Min

HIRE
Typ

RAE
Max

By
Unit

ESk

Condition

=T
Note

UVLO iRif
UVLO Hysteresis

Vuvios - Vuwo-)

0.4

13

V -

BMAREBRBRES
Threshold Input Current Low
to High

leLm

2.0

50

|o:OmA
Vo> 5V

mA

BNREBENSENE
Threshold Input Voltage High
to Low

VenL

0.8

BNIEREBE
Input Forward Voltage

Ve

12

1.6

1.95

|F =10mA

BNIEMSBERLRE R
Temperature Coefficient of
Input Forward Voltage

AVE/DTy

mV/°C -

BMARBEZFBE
Input Reverse Breakdown
Voltage

|R:1OA

BNEE
Input Capacitance

70

f=1MHz

F
p VF:OV

FXHME Switching Specifications

FRIESBIRER, Ta = 25°C. Ve = 30 V. Vi MR HEYE, rER/IVERAIISEHEREEENTIERHET.
Unless otherwise noted, all typical values at T = 25°C, Ve = 30V, Vge = Ground; All Minimum/Maximum specifications are at
Recommended Operating Conditions.

2
Parameter

s
Symbol

B/
Min

250
Typ

=P
Max

By
Unit

ESk

Condition

&iF
Note

BNt el R S ESASISEN )
Propagation Delay Time to
High Output Level

tPLH

50

180

250

ns

R B AV E R AT E)
Propagation Delay Time to
Low Output Level

torL

50

180

250

ns

Rg = 20Q),

PHEEXE
Pulse Width Distortion

PWD

-80

30

80

ns

Cg = 5nF,
f = 10kHz,

EER B EE Z BRYERE
IEIRE

Propagation Delay Difference
Between Any Two Parts or
Channels

PDD

-100

100

ns

Duty Cycle = 50%
lr = 10mA
VCCZ = 30\/

FHATE

Rise Time

50

ns

TBEATE)
Fall Time

t

50

ns

110,11
12,13,
26

DESAT #5IZ 90% VOUT ZER
DESAT Sense to 90% VOUT
Delay

toEsaT(90%)

0.25

0.5

s

Coesar = 100pF
Rg = 20Q), Cg = 5nF,
\/ch = 30\/, RF :ZWI(Q

14,27
32
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NGUNXIN

Bfi R T

Qx331J

1.5 Amp Smart Gate Driver Optocoupler

2 Fs =)\ :::bid] =P By & &iF
Parameter Symbol Min Typ Max Unit Condition Note
DESAT *ﬁ,ﬂﬂlﬁ TO% VOUT ﬁj& CDESAT = 100pF, 151617
DESAT Sense to 10% VOUT toEsAT(0%) - 20 3.0 Hs Rg = 200), Cg = 5nF 2'7 3'2
Delay \/ch =30V, Rr =2.1kQ '
DESAT e 2B RS S
SRR Coesar = 100pF,
AR t - 0.25 0.5 s RF =2.1kQ), Vo = 30V 27,32
DESAT Sense to Low Level PEATIEAULD ' ' H e ' '
; Rg = 20Q), Cg = 5nF
FAULT Signal Delay
DESAT #3455 DESAT X8
s N Coesar = 100pF,
DR t - 0.25 - s Rr =2.1kQ), Cg = 5nF 27,32
DESAT Sense to DESAT Low DESAT(LOW) ' ! Frelta g = ’
. Vccg =30 \/, Rg =200
Propagation Delay
DESAT i N\B% e
i 5 - - - 32
DESAT Input Mute RESET(MUTE H
Coesar = 100pF,
' 50 Rr =2.1kQ, Cg = 5nF,
- _ S -
s S e SRR FARERN : Vee = 30V, Rg = 200,
13] tRESET(FAULT) Veer= 5.5V
RESET to High Level Fault Coesar = 100pF,
Signal Dela Re =2.1kQ), Cg = 5nF,
J / 0.8 15 25 s F 9= °n .
Veeo =30V, Rg = 20Q),
\/CC1 = 33 \/
SRR AV RNHIRE Ta=25°C, I = 10mA 5899
Output High Level Common |CMy| 15 25 - kV/us Vew = 1500V, 30'31
Mode Transient Immunity Vee =30V '
{RER i LAy RHDHIRE Ta=25°C, Vr = OV 5899
Output Low Level Common |CM 15 25 - kV/us Vew = 1500V, 30'31
Mode Transient Immunity Ve, =30V '
UVLO HiEEIR
1 - 5 - lr=10mA, V, 5V -
UVLO turn-on delay O ON He F m °”
UVLO XIFRER
t - 5 - S lr=10mA, Vo <5V -
UVLO turn-off delay O Or H f ©

e
www.gxmicro.com
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NGUNXIN QX331J
B EE=F 1.5 Amp Smart Gate Driver Optocoupler

BIEYSEERAF N4 Typical Electro-Optical Characteristics Curves

Fig.1 Vour propagation delay wave forms Fig.2 Output High Current vs. Ambient Temperature
6
Ip g >3
2
2 s
— tr — —] |—— q’:
L N J ;
B © 45
=
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50% 2
Vour / 8 35
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Fig.3 Output Low Current vs. Ambient Temperature Fig.4 High Output Voltage Drop vs. Ambient Temperature
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Fig.5 Output Low Voltage vs. Ambient Temperature Fig.6 High Output Voltage vs. Output High Current
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Qx331J

1.5 Amp Smart Gate Driver Optocoupler

Fig.7 Low Output Voltage vs. Output Low Current

Low Output Voltage-V,, (V)

Output Low Current-I;; (A)

Fig.9 Output Supply Current vs. Ambient Temperature
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Fig.11 Blanking Capacitor Charging Current vs. Ambient

Temperature
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Fig.8 Clamp Low Level Sinking Current vs. Ambient Temperature
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Fig.10 Output Supply Current vs. Output Supply Voltage
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Fig.12 DESAT threshold vs. Ambient Temperature
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1.5 Amp Smart Gate Driver Optocoupler

Fig.13 Propagation delay vs. Ambient Temperature
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Fig.15 Propagation Delay vs. Load Resistance
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Fig.17 DESAT Sense to 90% Vo Delay vs. Ambient Temperature
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Fig.14 Propagation Delay vs. Supply Voltage
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Fig.16 Propagation Delay vs. Load Capacitance
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Fig.18

DESAT Sense to 10% Vo Delay vs. Ambient Temperature
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NGUNXIN QX331)
B EE=F 1.5 Amp Smart Gate Driver Optocoupler

Fig.19 DESAT Sense to 10% Vo Delay vs. Load Resistance Fig.20 DESAT Sense to 10% Vo Delay vs. Load Capacitance
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iR 8 Test Circuits Diagrams

QX331)
1.5 Amp Smart Gate Driver Optocoupler

Fig 21. loy Pulsed Test Circuit Fig 22. I, Pulsed Test Circuit

B!
v Ve [16] 1V Ve [ 16}
E Vo Vien E II Veer Vi E
G o oesat [T ——  opF | 3 | FauLT DESAT [14 F——  o1pF |
II Ve II Vs Veer E
15V Pulsed
[ catHooe =] carooe Vee [12
[OUT
B
[] Amoe &l § | AnoDE Vour [T -
0.1pF (_,_)
7_| ANODE |: —
10mA| 7 ANODE VCMMP E_( T T
: 8 | cATHODE
8 | CATHODE Ve [ 91
Fig 23. Voy Pulsed Test Circuit Fig 24. Vo, Pulsed Test Circuit
. v [E] . v [5]
II VCC‘ VI£D E 2 VCU VLED E
oo DESAT [ }——  0.1pF | 3 | FAOCT DESAT [ ——  0.44F
4]v. 13} ] 1
: ] Voca i{ 4 |V Vigs ll
I: 100mA
5_| CATHODE Ve [12
w121 , 5_| CATHODE Ve [ 12—
oot v
(5] ancoe Vour [11 o
1
our 01U 30V 6 | ANODE Vour | 11 e 30V
= 1 -
7_| ANODE Vouwe |10 — - T C—)
toma(4 e {D 85014 [ ] Avope Vane [10}—
8 | GATHODE Vee [ 9]
8 | CATHODE Ve [ 91
Fig 25. lccon Test Circuit Fig 26. Icco Test Circuit
v v [16] v v [16]
El Veos Vien 9__5| Veer Vien E
] Fror pesaT [ }—— o | FAULT DESAT [ }——  0.yF
= =
Cv v, Voo [ 13}
I
(5] camooe [(5 ] catHooe v [12 o
(6] AooE [[6| anone Veur [11] v
0.1pF_| CD
ANODE ANODE Vepuw |10 T -
10mA| 1
("8 | caTHODE CATHODE v | o]

Copyright ©2023 Qunxin All Rights Reserved
DS-QX331J-V1.4

15 /30

www.gxmicro.com

2024-05-30



NGUNXIN
Bfi R T

QX331)
1.5 Amp Smart Gate Driver Optocoupler

Fig 27. Iy Pulsed Test Circuit
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Fig 33. CMR Test Circuit LED1 on Fig 34. CMR Test circuit LED1 off
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Bi5{E8 Application Information

1. FEEBEAIEIR Product Overview Description

QX331) SEESERNINEHIEG, BxE. REIL IGBT/MOSFET MiRIKaheE I8 St bE R R IR B P RAY T
EREI— SO-16 £, BIFRAKENIHUINREHIR T AS AT AMRIEIFER, Foire/ENIRsh=sERES
HIEZEETERIR, KRB HKIIRE] 100A F1 1200V #Y IGBTs, SiEMER/HE R AR E BT T Hi=H2270
IGBT Z[BFHERRER, B RIFRNREREIFREAIREEE Mafy, XELWEBHIRFIEMER XN AHRE
M. it IC )9 IGBT RHFEMRIFLABG LS EEIRHAIEARIA, B iR ARSIzt T — N 2RISR SR iR
5. UWLO RE'EI '8, WlITh=NEREE, LB LEERMRIKEEESEMSEIGBT &8, XFRERMT IGBT
MK IRENEE SRS R ENRAIMEREHIRI S, M- ABIIAA. RIRFIEZMIDIORIT,

The QX331 are highly integrated power control devices that incorporates all the necessary components for a
complete, isolated IGBT / MOSFET gate drive circuit with fault protection and feedback into one SO-16 package.
Active Miller clamp function eliminates the need of negative gate drive in most application and allows the use of
simple bootstrap supply for high side driver. An optically isolated power output stage drives IGBTs with power ratings
of up to 100A and 1200V. A high speed internal optical link minimizes the propagation delays between he
microcontroller and the IGBT while allowing the two systems to operate at very large common mode voltage
differences that are common in industrial motor drives and other power switching applications. An output IC provides
local protection for the IGBT to prevent damage during over current, and a second optical link provides a fully
isolated fault status feedback signal for the microcontroller. A built in “watchdog” circuit, UVLO monitors the power
stage supply voltage to prevent IGBT caused by insufficient gate drive voltages. This integrated IGBT gate driver is
designed to increase the performance and reliability of a motor drive without the cost, size, and complexity of a
discrete design.

FRE—H% SO-16 gz T MNAC IREMM N EMNRER, BEHWMAEHBE, BMHInRSIROCFRE, B
MIZE IC KABE BICMOS/IhZ DMOS T Zigit#i&, 1 LED Fur, TEHESRECEREEERm IREFHIES. W
LED2 Fir, TENESHIRIRERSEEREIRIRESHIRIRES.

Two light emitting diodes and two integrated circuits housed in the same SO-16 package provide the input control
circuitry, the output power stage, and two optical channels. The output Detector IC is designed manufactured on a
high voltage BICMOS/Power DMOS process. The forward optical signal path, as indicated by LED1, transmits the gate
control signal. The return optical signal path, as indicated by LED2, transmits the fault status feedback signal.

FEIEERET, LEDI B feEimbnes IC BiEixsl IGBT [k, LED2 (REFXA, QMR IGBT HbEhT, imdiange
IC SZBDFHIR" R KT, AR A 0% IGBT BBIRBEEES, LABRRRAYSEXT IGBT FAETERIR, FRY, Z#fERES
BT LED2 EElimNis, SEFRSERIIRERRMANESEA, BafmtfR T HSEESRA=HRR R HER.

Under normal operation, the LED1 directly controls the IGBT gate through the isolated output detector IC, and LED2
remains off. When an IGBT fault is detected, the output detector IC immediately begins a “soft” shutdown sequence,
reducing the IGBT current to zero in a controlled manner to avoid potential IGBT damage from inductive over
voltages. Simultaneously, this fault status is transmitted back to the input via LED2, where the fault latch disables the
gate control input and the active low fault output alerts the microcontroller.

LEBERE], EBidaas) QX331 mEREFES, RESEUVLO)INEERIBALE IGBT MitkEBE~ENIIE, —BHtitTs
BESRZS, QX331 B9 DESAT (Veot@MiThet=ieMt IGBT {7, Ett, UVLO F0 DESAT thETI(E, 79 IGBT i2HIEER
1.

During power-up, the Under Voltage Lockout (UVLO) feature prevents the application of insufficient gate voltage to
the IGBT, by forcing the QX331)'s output low. Once the output is in the high state, the DESAT (VCE) detection feature
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of the QX331J provides IGBT protection. Thus, UVLO and DESAT work in conjunction to provide constant IGBT
protection.

2. ¥EFFRMFAREE Recommended Application Circuit

QX331 BEB— LED mAMMRI=SIFI— IR SRR, &R T3 BEERN A, & 35 i ABRE
I~ 7 {EA QX331 BB EURIKENEREE., TNENMEEX IGBT RIKEN, EiE, BiiERT MOSFET, R#E MOSFET 3%

IGBT MREEER, RIT ARTEEHEEEE Ve BIRBERIT IGBT, I Ve = 175V, 33T MOSFET, £ Vec=
12.5V),

The QX331 has an LED input gate control, and an open collector fault output suitable for wired ‘OR’ applications.
The recommended application circuit shown in Fig 35 illustrates a typical gate drive implementation using the QX331J.
The following describes about driving IGBT. However, it is also applicable to MOSFET. Depending upon the MOSFET
or IGBT gate threshold requirements, designers may want to adjust the VCC supply voltage (Recommended VCC =
17.5V for IGBT and 12.5V for MOSFET).

PP EBIRSIREE 0. uR)EFF XSRS ARBIR. ATRBERGESEFE, —NNIREROMA)BIRIMEE T .
PURIREBLEIBFI ZRE Doesar (600V/ 1200V) |t 4&TF 75ns(@0 ERA34-10)FOEBE Coiank BHIEACNIEB ISV EINEB
BB, MIRERFE R FRT-PREIMMRFTEEER, FHihl IGBT SRR ERY_ EAFN T IERTE), FIREERSIER HinE — 1%
IR EHIEBIE Re(2.1kQ)FI— 1000pF BIEIKREBEA Cr, Vour BitimAY 47kQTHIFBME Reul-pown, AIIRE— M EITRUAYSE
FEBEVon), XA, IRNEEBIEFHE IGBT W F— M HBESEHIES[AT, IGBT KNS xMT,

The two supply bypass capacitors (0.1uF) provide the large transient currents necessary during a switching transition.
Because of the transient nature of the charging currents, a low current (5mA) power supply suffices. The desaturation
diode Dpgsar 600V/1200V fast recovery type, t, below 75ns (e.g. ERA34-10) and capacitor Cg an are necessary external
components for the fault detection circuitry. The gate resistor Rg serves to limit gate charge current and controls the
IGBT collector voltage rise and fall times. The open collector fault output has a passive pull-up resistor R¢ (2.1kQ) and
a 1000pF filtering capacitor, Ce. A 47kQ) pull down resistor Rey pown ON Vour provides a predictable high level output
voltage (Vop). In this application, the IGBT gate driver will shut down when a fault is detected and fault reset by next
cycle of IGBT turn on.

Figure 35. Recommended application circuit (Single Supply) with desaturation detection and active Miller Clamp
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0.1yF J_
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ANODE Vour [11} —AW i = LA
Qi -
> 3pHASE
ANODE Vo 10— Reuwsom =
_| +
CATHODE Vee| 9} ‘ %7 Q2 - AV
-HVDC

Copyright ©2023 Qunxin All Rights Reserved Wwww.gxmicro.com

DS-QX331J-V1.4 19/30 2024-05-30



NGUNXIN QX331)
B EE=F 1.5 Amp Smart Gate Driver Optocoupler

2{EfiR Description of Operation

1. IEE#4F Normal Operation

TEETERAE), QX33 RI Vour B LED BB ((5IBD 5. 6. 7 70 8)i=Hl, IGBT SEMR-RSIREB/EEBId DESAT i,
FAULT infitt SEBEF, S0IE 36,

During normal operation, Vour of the QX331 is controlled by input LED current I¢ (pins 5, 6, 7 and 8), with the IGBT
collector-to-emitter voltage being monitored through DESAT. The FAULT output is high. See Fig 36.

2. BFESL Fault Condition

DESAT 3 |B1Ma3s IGBT 89 Vo [ERE, 24 IGBT FFERT, DESAT 3IM)_EAIEBERBIT 6.5V, Vour EIEME, LASCHR IR XHT,
BrLEEIIE SAY di/dt IR FBIE, RIRTEERIIAE— 1 REIRIREE, JimERESMEETS FAULT infitfe<FE, [
=HIESIRE,

The DESAT pin monitors the IGBT Ve voltage. When the voltage on the DESAT pin exceeds 6.5V while the IGBT is on,
Vour is slowly brought low in order to “softly” turn-off the IGBT and prevent large di/dt induced voltages. Also
activated is an internal feedback channel which brings the FAULT output low for the purpose of notifying the micro-
controller of the fault condition.

3. =S Fault Reset

—BIENREE, BT Sus (BR/IME) AR, E=mEHE, LED FTERNESEMSHRRANES, 1LIKEIBIRSTTRIKHT
IGBT, H#PEIREHE Sus (&/)\) =RETEEAYF—XR LED HAEITE. WE 36,

Once fault is detected, the output will be muted for 5us (minimum). All input LED signals will be ignored during the
mute period to allow the driver to completely soft shut-down the IGBT. The fault mechanism can be reset by the next
LED turn-on after the 5us (minimum) mute time. See Fig 36.

Figure 36. Fault Timing diagram
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4. HHEsH Output Control

QX331 g9 EERD (Vour #0 FAULT)ER I, UVLO F0—M&MZEIAY IGBT Desat &4EEEHl, —B UVLO (RIFEERE
(Veez = Ve > Vo), Vour siEBRFmESEY, QX331 g9 DESAT #ITheesa A IGBT (RIFIIFEFE. —B Ve
MOV IBIIEI Voo kA £, DESAT BHELRIE(ER, BHE Ve < Vuvo-. B, QX331 B9 DESAT (Pin 14)4&FD UVLO
INEEEIRT TIELARAIRIBRERY IGBT R,

The outputs (Vour and FAULT) of the QX331 are controlled by the combination of I, UVLO and a detected IGBT
Desat condition. Once UVLO is not active (Veca - Ve > Viuwo), Vour is allowed to go high, and the DESAT (Pin14)
detection feature of the QX331 will be the primary source of IGBT protection. Once V¢ is increased from 0V to
above Vyyio., DESAT will remain functional until V¢, is decreased below Vyyo-. Thus, the DESAT detection and
UVLO features of the QX331) work in conjunction to ensure constant IGBT protection.

DESAT #URZS =1
IF UVLO(VCC2-VE) ﬁ'mj,( L VOUT
DESAT Function FAULT Qutput
S8 a8 T = {3
ON Active Not Active High Low
S8 T3 B3 DESAT #52) R@ET=S) i
ON Not Active Active (with DESAT fault) Low (FAULT) Low
S8 TR BT DESAT #1=) = G THEE) =
ON Not Active Active (no DESAT fault) High (or no fault) High
K BY TR = 1’
OFF Active Not Active High Low
K TR P = {3
OFF Not Active Not Active High Low

5. KIS NFIAERFRR Desaturation Detection and High Current Protection

QB3 BETRHEER, KERELIKEE.
SRIREMEI— 16 5 IERFAITE,

R

WAL 2 BREE MRS, IGBT 18RI, KETLAR—yEiRmEaIiits

The QX331J satisfies these criteria by combining a high speed, high output current driver, high voltage optical
isolation between the input and output, local IGBT desaturation detection and shut down, and an optically isolated
fault status feedback signal into a single 16-pin surface mount package.

QX331 FRBRISIERNTS A28 Ml IGBT AIIEHN (FMEBHKk) BE, FEEBRBIEEYERERRA SIS
EHMSEIRAY, MR R E R IEMETH IGBT JIR 5 [R2AUKRERIR, FILEF M RIERE, EREAEATIBIRIEIKF
ZBU, ¥5IGBT Xkfr, £ IGBT XBMAZSERE), SENEBIRAN, LKL ERERI W& 55,

The fault detection method, which is adopted in the QX331J, is to monitor the saturation (collector) voltage of the
IGBT and to trigger a local fault shutdown sequence if the collector voltage exceeds a predetermined threshold. A
small gate discharge device slowly reduces the high short circuit IGBT current to prevent damaging voltage spikes.
Before the dissipated energy can reach destructive levels, the IGBT is shut off. During the off state of the IGBT, the
fault detect circuitry is simply disabled to prevent false fault’ signals.

NRINFEHHAVREREENERM, BRNERRIPS RS IGBT BRLARGLEEEH, (BR2NEMIRIKEE EREEEINEE
5 IGBT BhoiE, NWiZrsiABRM, B ERNSEBMEBE, QX331 RMEEMMRIKEIBENERIIER T EAERE!
IGBT R9TH#E, KA ENS— N ELPIME R IGBT I, REBRBUE, Fug— B ER
ZeTIRATEE. B, THEEITRTHIIERRBHERAEF IGBT,

The alternative protection scheme of measuring IGBT current to prevent desaturation is effective if the short circuit
capability of the power device is known, but this method will fail if the gate drive voltage decreases enough to only
partially turn on the IGBT. By directly measuring the collector voltage, the QX331 limits the power dissipation in the
IGBT even with insufficient gate drive voltage. Another more subtle advantage of the desaturation detection method
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is that power dissipation in the IGBT is monitored, while the current sense method relies on a preset current threshold

to predict the safe limit of operation. Therefore, an overly conservative over current threshold is not needed to
protect the IGBT.

6. HEIER T IGBT (JiERZEE Slow IGBT Gate Discharge during Fault Condition

SR EIEAIEFRERT, QX331 MthIKaIR s MRS SE, LUERE IGBT 4R KM, 1zzsH4E IGBT HitREIZIEE,
VARG LIETREEMAIRIRE Y, XM S | B R A BRI RIS /£, TEEIRKMTHAE, KBV TSRS
K, BRNEHEBERESR Vee+2V LUT, AT RBRHIEEHR IGBT #tRHAIZE Vee,

When a desaturation fault is detected, a weak pull-down device in the QX331J output drive stage will turn on to 'softly’
turn off the IGBT. This device slowly discharges the IGBT gate to prevent fast changes in drain current that could
cause damaging voltage spikes due to lead and wire inductance. During the slow turn off, the large output pull-down
device remains off until the output voltage falls below Vge + 2 Volts, at which time the large pull down device clamps
the IGBT gate to V.

7. DESAT #fE#eiNI;&BaAT & DESAT Fault Detection Blanking Time

IGBT FF/S/S, DESAT SulEta MBS A FURIS S —ERATIE), LAEFEEBARERERE DESAT B(ELIT. XREEHN
DESAT /EB2RTIE), FMIED DESAT ZeEBERIAT. DESAT EBIREHEFNIMND DESAT BBAEH,

The DESAT fault detection circuitry must remain disabled for a short time period following the turn-on of the IGBT to
allow the collector voltage to fall below the DESAT threshold. This time period, called the DESAT blanking time is
controlled by the internal DESAT charge current, the DESAT voltage threshold, and the external DESAT capacitor.

EIC EIEPRRYERIEINEBEB A (Coan) . BFRFERBE(Vpesar)F0 DESAT BB (Ice) ITESH, BI taiank = Carank X
Voesat / lcnce HETFHY 100pF EBSAYIRICIEFRRTE) )9 100pF * 6.5V/240uA=2.7psec,

The nominal blanking time is calculated in terms of external capacitance (Cgank), FAULT threshold voltage (Vpesar),
and DESAT charge current (Icyg) as taiank = Caiank X Voesat / leps. The nominal blanking time with the recommended
100pF capacitor is 100pF * 6.5 V / 240pA = 2.7usec.

A LA A ERAZEERATE), BRENER/NF 100pF RUBE. EICiHRATEREE QX331 MR DESAT HEEIA
SRR IATE, g0 IGBT FEaIERT, SERFASIIR B SHBEBIRGIR (IR REE), NH KB EARL
3us [EERD, AR IGBT AEZ/E, SERFIASINZ B SHEEIRIRIIIRIIZE), BT DESAT —IRERIFEHIKE
A, MAREEARAIIR, #EFH 100pF BESREEIEAYBIRLUE R A Z U8 FRRIE PSR K E]),

The capacitance value can be scaled slightly to adjust the blanking time, though a value smaller than 100pF is not
recommended. This nominal blanking time represents the longest time it will take for the QX331J to respond to a
DESAT fault condition. If the IGBT is turned on while the collector and emitter are shorted to the supply rails
(switching into a short), the soft shut-down sequence will begin after approximately 3usec. If the IGBT collector and
emitter are shorted to the supply rails after the IGBT is already on, the response time will be much quicker due to the
parasitic parallel capacitance of the DESAT diode. The recommended 100pF capacitor should provide adequate
blanking as well as fault response times for most applications.

8. RIEA# Under Voltage Lockout

QX331 REMASI(UVLO)IhEE SR LETE @R HAlE @I & QX331) HH BB EIT MY IGBT fen 2 e rotiieR /%, IGBTs
BEFE 15V AMMREBERKSHMER V(SB)BE. BEEMREBIET BV E, Vo(SB)BESEIEN, TERZ
ERSAIEBER T, EMREEIFSEART 10V)RT, IGBT Agta TIRELtE X, FrduRidHh, REHEIMAITIERBIR(Vc)
TR, UVLO R St hintiH, —B VBl Vuvo. (IEM UVLO BIE), UVLO HIBLZHERM, Soirasti
BN EAESITH. 2 Ve N OVUET Vuvo) FHIEFHS, DESAT (RIFEBIRELEHIE. BE Vo #—ZBINET
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Vuvios), UVLO IR, 7E UVLO HIAEEMZ B, DESAT RIFPELMIE. HIt, TICEBIREE(Vo)0fE, UVLO
0 DESAT #fstaUES T LADE I/, RIEEE R,

The QX331 Under Voltage Lockout (UVLO) feature is designed to prevent the application of insufficient gate voltage
to the IGBT by forcing the QX331 output low during power-up. IGBTs typically require gate voltages of 15V to achieve
their rated Vc(ON) voltage. At gate voltages below 13V typically, the Ve (ON) voltage increases dramatically, especially
at higher currents. At very low gate voltages (below 10V), the IGBT may operate in the linear region and quickly
overheat. The UVLO function causes the output to be clamped whenever insufficient operating supply (Vcc,) is applied.
Once Ve, exceeds Vyyios (the positive-going UVLO threshold), the UVLO clamp is released to allow the device output
to turn on in response to input signals. As Ve is increased from OV (at some level below Viyyio.), first the DESAT
protection circuitry becomes active. As Ve, is further increased (above Viyio.), the UVLO clamp is released. Before the
time the UVLO clamp is released, the DESAT protection is already active. Therefore, the UVLO and DESAT Fault
detection feature work together to provide seamless protection regardless of supply voltage (Vcco).

9. BIEKENHAL Active Miller Clamp

KEPHAVFES dV/dt B MEREREER, HFEERSHNATILEEREBIRBE, XEEiE), @iEmikBE,
SR EREIRT 2VAEXTT Ve )RS, HEZMEROE. XF=iK 1100mA FREIRRIR, SHBEBRENER Vo +2.5V, HF
IR LED BINRT, SHAZRRL.

A Miller clamp allows the control of the Miller current during a high dV/dt situation and can eliminate the use of a
negative supply voltage in most of the applications. During turn-off, the gate voltage is monitored and the clamp
output is activated when gate voltage goes below 2V (relative to V). The clamp voltage is Vo +2.5V typ for a Miller
current up to 1100mA. The clamp is disabled when the LED input is triggered again.

 —
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HthiEFF4H{4+ Other Recommended Components

35 FPRIRABERRE R — Mg THIFBFE. — DESAT imfRIFEEME. — > FAULT imEBE. — FAULT im ERIFBREFNE
IERENHAEERS,

The application circuit in Fig 35 includes an output pull-down resistor, a DESAT pin protection resistor, a FAULT pin
capacitor, and a FAULT pin pullup resistor and Active Miller Clamp connection.

Figure 37. Output pull-down resistor Figure 38. DESAT pin protection

Vs Ve Elzl7 Vs Ve ETAL
— ]
e ]
Veer Vien |15 | Veey Vi | 15 100pF ¥

100Q Doesar

FAULT DESAT | 14 I Vee FAULT DESAT

Vee Vs Veez

CATHODE Vee CATHODE Ve
Rq
ANODE Vour [ 1 &—i ANODE Vour
=
ANODE Vewawe | 10 :: Rouwoowm ANODE

A B LB ELERE

FlLELFLFL R BF

Ve [ 10— =
CATHODE Vee I'I

CATHODE Ve 317
1. $HHTHIFEERE Output Pull-Down Resistor

R ASEFRVERIREAE, BERELEEAE Ve, FHREHE 3 P TINEERLUA, iNRELERESMEREMmES
=, BHBEBEIMARMKL Vee-3(Ve) BB EFHE Ve, AT RBBILEBERFBIE Veo-3(Ver), BINERILRS Vie
ZIBEE— 1 TREBFE Reuwpown, LABETERIE ARSI 650uA RUBRSEIR, THEEERUATIEQSEIRINE,
ATLARIE AT Roul-down = [Veca-3 *(Vee)l/650pA 1 TIEEE,

During the output high transition, the output voltage rapidly rises to within 3 diode drops of Vcc,. If the output
current then drops to zero due to a capacitive load, the output voltage will slowly rise from roughly Vec-3(Vge) to
Veez within a period of several microseconds. To limit the output voltage to Vecz-3(Vae), a pull-down resistor, Rey-
pown between the output and Ve is recommended to sink a static current of several 650uA while the output is high.
Pull-down resistor values are dependent on the amount of positive supply and can be adjusted according to the
formula, Rout-down = [Veca=3 * (Vee)] / 650uA.

2. DESAT 5|B{FtEafE DESAT Pin Protection Resistor

5 IGBTs IR _IRE S A AKBIY RS ERBEEISENESEMBEE, XaJstaSE DESAT 5|/ L4
BRANKRERIEBE, MRAREURPEIRINE, BENERIRPEBEAERM. N7 EIEBERRHEASIRINIKENES
IC R, FEIBEA— 100 EXIBAIEBIES DESAT “HREREK. XM HERIEEIE =23 DESAT B{E8Y DESAT jHRRAT
&,

The freewheeling of flyback diodes connected across the IGBTs can have large instantaneous forward voltage
transients which greatly exceed the nominal forward voltage of the diode. This may result in a large negative voltage
spike on the DESAT pin which will draw substantial current out of the driver if protection is not used. To limit this
current to levels that will not damage the driver IC, a 100 ohm resistor should be inserted in series with the DESAT
diode. The added resistance will not alter the DESAT threshold or the DESAT blanking time.
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3. B CMR #fE3 | _LAYEBZS Capacitor on FAULT Pin for High CMR

SO TSEIRNSE, REEERET SIS ES 8BS, FAULT SIMAtEZ BNIERE— 330pF B, =8
£ CMR 79 50kV/us B, BIERISEIERY CMOS IRFEERR,

Rapid common mode transients can affect the fault pin voltage while the fault output is in the high state. A 330pF
capacitor should be connected between the fault pin and ground to achieve adequate CMOS noise margins at the
specified CMR value of 50kV/us.

4. FAULT 5|p A9 ERIERE Pull-up Resistor on FAULT Pin

FAULT 5IRpRESBRARE L, EFEE— " LHEERRE—SBHES. Wt SERErILIEE a8 5
FRERIRIPBINI R, JE. TRERE—R, BAEHERE.

The FAULT pin is an open collector output and therefore requires a pull-up resistor to provide a high-level signal.
Also the FAULT output can be wire 'OR'ed together with other types of protection (e.g. over-temperature, over-
voltage, over-current ) to alert the microcontroller.

5. ELftATAEAIN FBFE B (HiH4R) Other Possible Application Circuit (Output Stage)

E].39 BEE0itRIKEN. JMNERFHESSFIZEIEFIENIAY IGBT 3XE0 (Voiamp WAERRT, FTES Ve iEE) Voam EAMRAI—
IRAERIR, RGNS P RAVLE SR
Fig 39. IGBT drive with negative gate drive, external booster and desaturation detection (Vcame should be connected
to Vee when it is not used) Veamp is used as secondary gate discharge path. * indicates component required for
negative gate drive topology.

Fig.39
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Fig 40. Large IGBT drive with negative gate drive, external booster. Ve ape control secondary discharge path for
higher power application
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YMiZR~T Outline Dimensions

SOP16
7.5020.30 o _ 879:030 _ «
— 2 | g ‘ S
I {D HI- =} / \ N ‘ 8.
- =g 3 S Tﬁ‘ IS
n,
§ T = H | | | | | | | ‘ I
1] =y
g . 040010 _| Min. 0.40
A = 1.27£0.12 10.36+0.20
2 = -
£1] =S
1] =S
E8{7 Unit. mm

EIEERH B Recommended Pad Layout

EAf7 Unit: mm
i BB mIEREL,
Note: The picture above is the front view of the product.
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Bl EERZE Solder Reflow Profile

Package surface temperature Tc (°C)

Time (8)
mB s B/IME BAE By
ltem Symbol Min. Max. Unit
THEE
Hioei = T, 150 200 °C
Preheat Temperature
TFAAT
SRURRITE) ts 60 120 s
Preheat Time
R
FHEE _ 3 °C/s
Ramp-Up Rate (T, to Tp)
Ny are=N=N:=d
Aﬁﬁl_;%m&h I, 17 o
Liquidus Temperature
JasF T
FERT T t, 60 150 s
Time Above T,
IJ]AZ 2% =
HERE I, 260 C
Peak Temperature
Tc #E(Tp-5)%0 Tp Z [BAIATIE) ; 20 ;
Time During Which Tc Is Between (Tp-5) and Tp P
R:EI‘;E%
=l B 6 DC/S
Ramp-down Rate(Tp to T))

E ENAERRRORENN ARG THITEIRIE, SRS TEEBE=R,
Note: Reflow soldering is recommended at the temperatures and times shown, no more than three times.
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RSB ER4ZE 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 2510 140°C

»
>

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

F T I8EXIR#E Soldering with hand soldering iron

A FIEHRRNBFFmREsStF RN,

Hand soldering iron is only used for product rework or sample testing;
B. FIISFIEEK: IRE 360°C + 5°C, AJE<3s,

Manual soldering method Temperature: 360°C + 5°C, within 3s.
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2% Packing
B 23 Summary table
HEFR 85 2HE | E¥E | mE FRELIIAR SN FECES) RS =3
Reel Bins 50 Mg,
SOP16 850 R/ | 2 #/2 | 8&/FE | 450%390%0.1 340*340*75 650*375*365 .
(330mm &) /&) 2 & /4 mm mm MM Skezs 100 2sig
Pack ti i i Antistatic B Cart
ackage Packing Form pEliS) | QUEHST | CNEms nls.a |c.ag Box Specification ;?on. Note
Type per Reel | per Box |per Carton| Specification Specification
Leave 50 Spaces at
Reel 850 2 8 the beginning and
SOP16 450%390*0.Tmm | 340*340*75 mm | 650*375*365mm
(®330mm Blue) | pcs/reel | reels/box | boxes/ctn 100 Spaces at the
end
B fREE% Tape & Reel
) BEHE: 850 R,
Qty/reel: 850pcs.
2) BfEHE: 13600 R,
Qty/ctn: 13600pcs.
3) WExE: 8R2#.
Inner packing: 2 reels/box.
4) ~E[E Schematic:
P
+
n
N~
= (P1)16+0.1 (Po) 4+0.1 (P2) 2+0.1 (Do)®1.55" 60
= (T)&SL0.0Z
« PCOOPOPOOOOPOOPOOF OGO
S
- = ‘ ‘ ‘
gl = e T H B B OEHe H ! ! !
NS e = o o e e
2R B AR B NE AAindn i
e | o I | ] | | o) ‘ | |
T T T T T

(D1)®1.55+0.1

EB{57 Unit: mm
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i¥5 Attention

B BECIFEAMORRE. ISR, TheesiRit, (REBHAFSE AR A AR S TBAN,
QUNXIN continuously improve quality, reliability, function or design. We reserve the right to change this
document without notice.
B BSETTmAEBER, BCTIERN A E mAlEBEAMESHRIRE IR A,
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 YT HESIRERZEMIRE/ EETRK, BHRALIIIEEAR,
For equipment/devices where high reliability or safety is required, please contact our sales representatives.
B SFEFTEUSE VAN, BEFRIIFEEAR.
When requiring a device for any “specific” application, please contact our sales in advice.
B USSR S B EEE, WIRERERTA,

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