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NGUNXIN QXM480
BEilI R EEF High CMR Intelligent Power Module

ti%i£ Description

QXM480 BIRIHEE R E—1 GaAsP LED FAI—IeBiRlizs, NERETIRE, RESERSKY, W
BENINRIZ B ELTE K,

The high-speed QXM480 optocoupler contains a GaAsP LED and a photodetector, built-in Schmittt trigger,
and provides logic compatible waveforms, which can save additional waveform shaping requirements.

%54 Features

o BEHTIERE: -40°C to 100°C
Operating temperature: -40°C to 100°C

o KERIT{EERIE: 4.5V to 20V o VCM=1000V BY, B=fK 20kV/us HA=HDHIRE
Operating voltage: 4.5V to 20V CMR(min):20kV/us ( VCM=1000V)
o (EREIERASE tor /<350 NS o AL UL1577, VDE DIN EN60747-5-5
Propagation Delay Time tPHL/tPLH<350 ns (VDE 0884-5) , CQC11-471543-2022
o EAPKHEELEPWD)=250ns Meet safety standard : UL 1577, VDE DIN
Pulse Width Distortion(PWD)=250ns(max) EN60747-5-5 (VDE 0884-5) , CQC11-471543-
o (EHIFEIRANZER-100ns<PDD<250ns 2022
Propagation Delay Difference:
-100ns<PDD<250ns
[IF Applications H(EZ Truth table
o IPMEORE . 0 o
IPM Interface Isolation
o 85 IGBT/MOSFET | J3RzheE Off -
Isolated IGBT/MOSFET Gate Drive ON H

o MANTCRIEREENIIKE]

AC and Brushless DC Motor Drives
o T IVEFITES

Industrial Inverters
o BRHFRE

General Digital Isolation

H5HNRI2E Package and Schematic Diagram

Pin Configuration
[[1 ] 6 ] 1. Anode
3. Cathode
. 4 \\: ‘EETD—E}E 4. GND
5.VO
E I‘ 6. VCC
SOP5
x4, 6 llziEwi s 0.1uF RUSSIREE R,
Note: A 0.1 uF bypass capacitor must be connected between pins 4 and 6.
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NGUNXIN QXM480
BEilI R EEF High CMR Intelligent Power Module

FmESiE2N Order Code

QX M480 - UN Y - W (V) (Z2)

@ @ ® ® 06 ® @
@ AEMLES Company Code (QX: B8 Qunxin)
@ FEERERYY Product Series (M480)
OHELRZERY Lead Frame (Cu: §@EZLE Copper)
@ RIRESEEY Epoxy Type (H: 7oeg Halogen-free)
® FEEFR Package (S: SOP)
® 2T IERESBE Device Operating Temperature Range (4F3BEEEZ A Special Range need to
be filled in or left blank)
@ WEB#MN7EAAS Internal Supplementary Code (¥=Fak&22H Number or None)

EN=R(E8E Marking Information

o ERzch G B mAE LOGO
@ "denotes LOGO

o EIx=dR"Y"{LFETEMD; A(2018),B(2019),C(2020)......
"Y"denotes YEAR: A(2018), B(2019), C(2020)......

o EFIF=d"WW'REES
"WW"denotes week’'s number G
. EDSENEEEN M480

“N"denotes day of the week

. EEchHETS YWWNH

"H"denotes Halogen-free Q

 —
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NGUNXIN

QXM480

BEilI R EEF High CMR Intelligent Power Module

@IS E Insulation and Safety related specifications

e sy #E Sy &/iE
ltem Symbol Value Unit Remark
[ertEs MK@)\Q%%UK@E?% 5E|L${ZIS§%§EE%E§@ 4
) L >5 mm Measured from input terminals to output terminals,
Creepage Distance )
shortest distance path along body
s MimNimEigtis, B =SNREES
U ) L >5 mm Measured from input terminals to output terminals,
Clearance Distance ) )
shortest distance through air
HIRIEE DTl .04 - SRR BR S ER
Insulation Thickness ‘ Insulation thickness between emitter and detector
mﬂ == :t
ﬂgﬂmaﬁ@_ Viorm 600 Vpeak DIN/EN/DIN EN60747-5-5
Peak Isolation Voltage
:zlj‘} =T =
i "WEE’_ ) Viotm 5000 Voeak DIN/EN/DIN EN60747-5-5
Transient isolation voltage
BMPLSEEE Viso > 3750 Vrms For 1 min
Isolation Voltage
RFRZE%1 Absolute Maximum Ratings (Ta=25°C)
2¥ s HEE By
Parameter Symbol Rating Unit
X /i> A|~ JZx
IR |F(AVG) 10 mA
Average Input Current
BkZE<1 us, 300pps
pulse width<1 us, 1.0 A
IEEBSEARER | 300pps
- Peak Transient ﬂ;]‘<§<200 us lrcTRAN)
Input Current h==tE<1%
Input ) 40 mA
pulse width<200 us
Duty Cycle<1%
EIESHE
REBE Ve 5 v
Reverse Input Voltage
ST
BNINFE - 3 45 W
Input Power Dissipation
IR
E /:JEEJﬁEEub b o5 mA
Average Output Current
el FERERE Vee 25 v
output Supply Voltage
A HERE
HLERE Vo 05V v
Output Voltage
=T
e L Piot 210 mw
Total Power Dissipation
SER [+
Bm#ﬁfﬁr Viso 5000 vVrms
Isolation voltage
I :ﬂ?lﬂ—
fF E Toor -40~+100 °C
Operating Temperature
I8 =
PRI Tug 554125 °C
Storage Temperature
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NGUNXIN QXM480
BEilI R EEF High CMR Intelligent Power Module

HFIRESMH Recommended Operating Conditions

2¥ s ®IME | BAE L=<liv}
Parameter Symbol Min Max. Unit
RIRRIE Vee 45 20 v
Power Supply Voltage
i<y
TR lrony 6.0 10.0 mA
Forward Input Current (ON)
SRS
VF(OFF) 0 0.8 V
Forward Input Voltage (OFF)
5B N=Nr=3
}’“«E“’"g Ta -40 +100 °C
Operating Temperature

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

2% = Ead BN | HE | 5gX | By
Parameter Symbol Condition Min. Typ. Max. Unit
IEFEJEEE VF IF:6mA 135 17 \
Forward Voltage
MPIEEF B BV lk=T0UA 5 v
Reverse Voltage
JZx
i TR I - 3.0 5 mA
Input Open the current
BNEQBERER
Temperature Coefcient of Input AVi/ATy l(=6mA - -17 - mV/°C
Forward Voltage
MRS Cin V=0,f=IMHz . 60 | - oF
Capacitance
BRI Vo=Vcc=5V,I-=10mA - - 200
Output leakage current lor uA
P 9 Vo=Vec=20V,l=T0mA | - - 500
(HEER R St | Vo=Vcc=5.5V,Ve=0V 25 - - A
Low level output Short-circuit power oot Vo=Vee=20V, V=0V 50 - -
\/CCZS.S\/
- _ . - - -25 mA
=B 2R | lF=6mA,Vo=GND
High level output Short-circuit power oo V=20V,
- - -50 mA
l;=6mA,Vo=GND
Vee=5.5V
L _ - < - 10 25
Output S FERIREIR | lr=10mA lo=0Open
High Level Supply Current et Vee=20V 12 55
lr=10mA,lo=Open ' ’
mA
\/CCZS.S\/ 1 O 3
B FERRER IR | Ve=0V,lo=0Open '
Low Level Supply Current «t V=20V 12 3
Ve=0V,lo=0Open ’
TES 4y E
TR Voo lo.=6.5mA - - 0.5 v
Low Level Output Voltage
S . VCC- | VCC-
ﬁEﬁigﬁJﬁ%E Vor |OH=*6.5mA ~ vV
High Level Output Voltage 2.5 11
Copyright ©2023 Qunxin All Rights Reserved 413 www.gxmicro.com
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QXM480
High CMR Intelligent Power Module

FF&4F1E Switching Specification

2% ¥ ESk =N BHEY =N L=<liv}
Parameter Symbol Condition Min. Typ. Max. Unit
BHEEE LR
JZEH{EEEE?{%EEJLL . - i 150 350 .
Propagation Delay Time to Low Output Level
BIE S AEEIER
Jﬁﬁm%?ﬁéiﬂJLL ‘ A - - 150 350 ns
Propagation Delay Time to High Output Level
BxEERE
Pulse Width Distortion PWD - - 250 ns
tprL-t
|PH; P{“' Te/Te=5ns
EEIRE
i ) 10%duty cycle
Propagation Delay Diference Between Any Two
Part PDD Z0=50Q,Vo=5V -100 - 250 ns
arts
. I ER
(tor-teLr)
i EFHAgE
Output Rise Time tR - 10 - ns
(10%~90%)
TR
Output Fall Time te - 10 - ns
(90%~10%)
SRS Ta=25°C
Output High Level Common Mode Transient |CMy| [VCM|=1000V 20 - - kV/us
Immunity [;=6.0mA Vcc=5V
80 FRFB S LA I Ta=25°C,
Output Low Level Common Mode Transient [CMy [VCM|=1000V 20 - - kV/us
Immunity Ve=0V V=5V
FREERrE A Riso V.0<500V - 1072 _ 9)
Input-Output Resistance
REEA Vio =0V
fREEE 4 Ceo -0 ) 06 i oF
Input-Output Capacitance Freq=1.0MHz

e
www.gxmicro.com

Copyright ©2023 Qunxin All Rights Reserved

DS-05004Rev. 1.4

5/13

2023-12-11



NGUNXIN QXM480
BEilI R EEF High CMR Intelligent Power Module

BIESEERAF N4 Typical Electro-Optical Characteristics Curves

Fig.1 Low level voltage vs. Ambient temperature Fig.2 High level output current vs. Ambient temperature
9 Condition 9 Condition
= 012 | Vec=45/20V z o Vee=4.5V
e V=0V £ [r=6mA
S ) Ve=4.5V 3
2 01 | lo=64mA e =
¥ - : -10
g 0.08 5
5 —- 5 -15
£ 006 = g
° o
E B -20
3 0.04 &
G 5
S 002 2 -25
0 -30
-50 0 50 100 150 -50 0 50 100
Ambient temperature TA(°C) Ambient temperature TA(°C)
Fig.3 Output voltage vs. Input current Fig.4 Input current vs. Forward Voltage
4 1000
Condition Condition
lo=-2.6mA _oco
3.5 T,=25° Ty=25°C
e
. 3 =4 _
3 E 10
> -
= 25 .
oo -
£ 5
5 2 E
> =3
g~ 2 01
3 £
1
0.01
0.5 lo=6.4mA
0 0.001
0 0.2 0.4 0.6 0.8 1 alli 1.2 1.3 1.4 1.5 1.6
Input current I¢(mA) Forward Voltage V¢(V)
Fig.5 Propagation delay vs. Ambient temperature Fig.6 Output voltage vs. Supply Voltage
220 Condition 25 | Condition
Vee=20V Ty=25°C
=z 200 | 1g=10mA e 50 | lo="26mA
= S
S o
150 >
§ g 15
c tein i
2 o
2 100 >
0 5 10
g g
e =]
= 50 =
5
0
55 -35 -15 5 25 45 65 85 105 125 L
. o 0 5 10 15 20 25
Ambient temperature Ta(°C) Supply Voltage Vcc(V)
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QXM480

High CMR Intelligent Power Module

Fig.7 Propagation delay vs. Supply voltage

200 -
Condition
180 Ta=25°C
- lf(MA)
(=
< 160 -10
k- tPHL§~————’—— 6
5
< 140 >
o Z ' -_— e -
é 120 ton 2 10
m©
oo
3
2 100
a
80
60
0 5 10 15 20

Supply voltage Vec(V)

25

Fig.9 Low level output voltage vs. Low output current
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Low level output voltage Vq (V)

0.02

0.5

1.5

2.5 35 4.5 5.5

Low level output current I (mA)

6.5

High level output voltage Vgu(V)

Fig.8 High level output voltage vs. High output current

3.9

Condition
3.8 | V=45V

lf=6mA 100°C
3.7

3:6

3:5

3.4

3:3

3:2

-6 -4 2 0

High level output current I, (mA)
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NGUNXIN QXM480
BEilI R EEF High CMR Intelligent Power Module

FERAYEIMX B g Propagation Delay Time Test Circuit

RSO ABEQ ST,

PULSE GEN.
t,=t,=5ns
f=100kHz
10%DUTY Ve R, 5800 3300
VOLE o
=50 IF(ON) 6mA 10mA
7, =500 o
A ;
I—[ 1 iV, MiET S AR F9IN9163K 1N3064 .
o 6190
Dl
Ig (ON)
INPUT I¢ EonioN
BN S 0, el
: E- ] s
i e, = q>5kﬂ b - |- LT teuL > -
" o 1511’ ] Vou
T 120pF 0, o
| OUTPUTV, — \ Vo,

CMR {lli{eB#& Test Circuit for Common Mode Transient Immunity

RIN
A
" Ve (PEAK
i T LI I i . WS

L v JERIEML: I =6mA
4 o OH \ ,_
)- 41 WtV o B v“'Vo (AN
By TTRTEBAL: V=0V

— 2] SHIELL Hg i 7\~ Vo (MAX) 2\

@

e
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NGUNXIN

QXM480

0.20+0.10

5.38+0.30

BEilI R EEF High CMR Intelligent Power Module
4MIZR~F Outline Dimensions
SOP5
(T E e &
¥ = : — % 254£0.25

BIVERH B Recommended Pad Layout

7.00£0.30

E8{y7 Unit: mm

E8{y7 Unit. mm

Wwww.gxmicro.com

0.8
J&uﬁj
6.18
1.27 \
2.54

E: EEDNFmIENEL,

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

r
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High CMR Intelligent Power Module

Bl EERZE Solder Reflow Profile

o
L8]
2 T
2 Ts Max. L
c
[
o
E Ts Min
h _________
g ts
£
5
v
L]
o
£
3
o
25°C
=
Time (s)
mB s B/IME =AE By
ltem Symbol Min. Max. Unit
THEE
TR Ts 150 200 °C
Preheat Temperature
TIHAAT
TR ts 60 120 s
Preheat Time
i
FHEE _ - 3 °C/s
Ramp-Up Rate (T, to Tp)
7= Q = tﬂ% =
,1§szﬁf£1 E T, (7 oc
Liquidus Temperature
JamF T
Hmmt L t 60 150 s
Time Above T,
52, N=Rr=3
”lﬁi{éumg TP B 260 °C
Peak Temperature
Tc #£(To-5)F0 Tp Z[ERIATIE) t , 30 s
Time During Which Tc Is Between (Tp-5) and Tp P
iR
B:F/ JES ~ ~ 6 °C/S
Ramp-down Rate(Tp to T))

iF Note:

EWAERTTROIREMN ARG THTEIRE, &S EEE=X

Reflow soldering is recommended at the temperatures and times shown, no more than three times;

Copyright ©2023 Qunxin All Rights Reserved
DS-05004Rev. 1.4

10 /13

Wwww.gxmicro.com
2023-12-11



NGUNXIN QXM480
BEilI R EEF High CMR Intelligent Power Module

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 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 FTESKIEMNBT - miRE s mlhi,
Hand soldering iron is only used for product rework or sample testing;
B. FLISHIEESK: 1BE 360°C + 5°C, AHE<3s,

Hand soldering iron requirements: Temperature: 360°C + 5°C, within 3s.

 —
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2% Packing

B ;L33 Summary table

ESE 17 B BEHE | EHE | BHE FRELANAR S FECES) G &t
=Fe =Emr= )
SOP5 i m 3k /&2 28/& | 10&/48 |450*390*0.1mm| 340*60*340mm | 620*360*365mm 17KTPmlOOmm
(®330mm %) (min)
Pack - - - Antistatic B
ackage Packing Form Quantity | Quantity | Quantity ntlst‘ahtlc‘ag Box Specification| Carton Specification Note
Type per Reel | per Box |per Carton| Specification
Reel($330mm 2 reels | 10 boxes Guard band
SOP5 3k pcs/reel 450*390*0.1mm| 340*60*340mm | 620*360*365mm )
Blue) /box /ctn 200mm min.
B fFTrEEE Tape & Reel
1) B&HE: 3000 X,
Qty/reel: 3000 pcs.
2) Bfa#=: 60000 =2,
Qty/ctn: 60000 pcs.
3) WE%E: §R2#.
Inner packing: 2 reels/box.
4) ~EE Schematic:
2
wn
~
) (P2) 20.1 (P)8+0.1 (Po) 4+0.1 (Do)®1.55' 00 (T) 0.25+0.1
. CeO OO OO OGO HOO
- 3 ‘
o~ EREE B A ‘ 1 1 1
e < ’ E E °
S | |
LHHE H i ! 1 :
(D1)®1.5520.1
E(57 Unit: mm
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NGUNXIN QXM480
BEilI R EEF High CMR Intelligent Power Module

i¥5 Attention

B ERCSEUROHRE. RIS, TIREERT, (REBILSUAEAINAIS A ST TIEA.
QUNXIN continuously improve quality, reliability, function and design.We reserve the right to change this
document without prior notice.
B SET TS BER, U HERN A mlE PR MESHIIREDEAS.
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, BHRAKIIIVHEHEAR,
For equipment/devices requiring high reliability or safety, please contact our sales representatives.
B SHESATEOEE NA, BESHRINEEAR,
When requiring a device for any “specific” application, please contact our sales in advice.
B X SHRRIARASTERED, WK ERIK].

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