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ti%i£ Description

QX4506 B&—" GaAsP LED, B#OCFBEEI— P EMIS BT cEERNIZE.

O ERY 20KOHEIE _EREBRATLUBIS g S 11 6 70 7 kB, EEEIRY IPM RFFRARFEEINE LRI
=

The QX4506 contain a GaAsP LED, it is optically coupled to an integrated high gain photo detector.

An on chip 20 KQ output pull-up resistor can be enabled by shorting output pins 6 and 7, thus eliminating
the need for an external pull-up resistor in common IPM applications.

%4 Features

o FTFTTLFNIPM R FBRYASEHEIEIR Fast maximum propagation delays:
Short propagation delays fot TTL and IPM tpu = 480 ns,tp.y = 550 ns
applications o E/NBHETEELEPWD = 450 ns
o HETIMRESEEIRAEEIPMIAEERIMERE: Minimized Pulse Width Distortion:
-40°C&100°C PWD = 450 ns
Performance specified for bommon IPM o 15 KV/usi/NtiglSTraEE, (VCM = 1500 V)
applications over industrial temperature range: 15 KV/us minimum common mode transient
-40°C to 100°C immu- nity. (VCM = 1500 V)

L4 'H&@fg}ﬁﬁ\ﬂ%ﬁfg Ty = 480 NS, tpH = 550ns

[iF Applications
- e IF =10 mARS CTR > 44%
* anl CTR > 44% at IF = 10 mA
IPM isolation
o [BE IGBT/MOSFET [ J3Kzh2E
Isolated IGBT/MOSFET gate drive H{EZR Truth table
o XMABERLRIEREYIKEDES LED VO
AC and brushless DC motor drives OFF H
o Tln¥Erse
ON L

Industrial inverters

H5HN[RIEE Package and Schematic Diagram

Pin Configuration

1 8
I: :l 1.NC 8.VCC
2 7 2ANODE  7VL
y 3.CATHODE 6VO
N
IZ AW II 4NC 5.GND
[4] 5
i EWIES D 5 F0 8 ZEEE— 0.1uF RUSS IR S,
Note: The connection of a 0.1 puF bypass capacitor between pins 5 and 8 is recommended.
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FmESiE20 Order Code

QX 4506 - UNY - W (V) (Z2)

@ @ ® ® 6 ® @
@ AEMLES Company Code (QX: B Qunxin)
@ FFEEY Product Series
O HEZEEAY Lead Frame (Cu: §@#EZE Copper)
@ WA Epoxy Type (H: o Halogen-free)
® %R Package (D: DIP, S:SMD)
® EHTIERESEE Device Operating Temperature Range (455KSEEIFEE & ZH Special Range need to
be filled in or left blank)
@ WEB#M7AS Internal Supplementary Code (¥=Fak&22H Number or None)

EN=2(E8E Marking Information

o EpzA" GBS LOGO T r r r

"®"denotes LOGO
o ENEYREER; A(018),B(2019),C(2020)..... Q
"Y"denotes YEAR: A(2018), B(2019), C(2020)...... (4

o ElE"WW' KBS 5 O
"WW"denotes week’'s number
o ENrh"'N'REREZHAL
“N"denotes day of the week @ W W
o ENEFAYHRELTX

"H"denotes Halogen-free

=z O
-

 —
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High CMR Intrlligent Power Module

@IS E Insulation and Safety related specifications

e sy #E Sy &/iE
ltem Symbol Value Unit Remark
TesiEss ME@)\ﬁﬁ*ﬁ;‘cUﬁﬁﬁﬁ, 5E|L${ZIS%%§EEFZ%E§@ 4
) L >70 mm Measured from input terminals to output terminals,
Creepage Distance )
shortest distance path along body
s M ANimEiitis, BE=SHNaREES
FBSEks ) ) :
) L >7.0 mm Measured from input terminals to output terminals,
Clearance Distance : !
shortest distance through air
HoIRIEE DTl .04 mm RTINS BB R ER
Insulation Thickness ' Insulation thickness between emitter and detector
IEEfRERE
FHER 4J_ Viorm 1500 Vpeak DIN/EN/DIN EN60747-5-5
Peak Isolation Voltage
7 B,M% ,J_ ) Viotm 7000 Vpeak DIN/EN/DIN EN60747-5-5
Transient isolation voltage
BMPLSEEE Viso > 5000 Vrms For 1 min
Isolation Voltage

RFRZ%1 Absolute Maximum Ratings (Ta=25°C)

2¥ s HEE By
Parameter Symbol Rating Unit
X /i> A|~ JZx
IR |F(A\/G) o5 mA
Average Forward Input Current
IEEIEAENET
Peak Forward Input Current leeak) 25 mA
KT (50% duty cycle, < 1ms pulse width)
Input IEEBSHNBTR
Peak Transient Input Current lF(rRANS) 50 mA
(<1 us pulse width, 300 pps)
REBE Ve c v
Reverse Input Voltage
IR
E ’]EEJ&EE b |O(A\/G) 15 mA
Average Output Current
BREEE
%BE B V7 -0.5 ~V¢c \%
Resistor Voltage
W TR R
el EEIREEE Vee 05 ~ 30 v
output Supply Voltage
A HERE
MR Vo -05 ~ 30 v
Output Voltage
ST
BTN - e 100 W
Output Power Dissipation[3]
BT
i S P, 145 mw
Total Power Dissipation
== jE
RERE Viso 5000 Vrms
Isolation voltage
TERE
m”‘t Toor ~40~+100 °C
Operating Temperature
(FIRES Tog -55~+125 C
Storage Temperature
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T TES% Recommended Operating Conditions

2% s /IME EAE By
Parameter Symbol Min. Max. Unit
RFBE
e Vop 4.5 30 \%
Supply Voltages
HHBE Vo 0 30 \%
Output Voltage
i<y
HiEER |F(ON) 10 20 mA
Forward Input Current (ON)
KTEBIE
Vkorp -5 0.8 V
Forward Input Voltage (OFF)
ki Ta -40 100 °C
Operating Temperature
i 2% Electro-optical Characteristics (Ta=25°C)
2¥ #s &M =d\ BHEY =N By
Parameter Symbol Condition Min. Typ. Max. Unit
gL TR lr =10 mA, m %0 ) %
Current Transfer Ratio Vo=06V ?
KB HERIR | lr =10 mA, 4.4 9.0 - mA
Low Level Output Current ot Vo =06V ' '
RRFMLRE Vou lo=24mA - 0.17 06 v
Low Level Output Voltage
BNSERR | Vo= 08V, i 0.96 5 A
Input Threshold Current " lo = 0.75 mA '
SR
[RRETILER I los V=08V - 3 50 LA
High Level Output Current
BETERER , Ve=08V, : 0.7 13 | maA
High Level Supply Current o Vo = Open ‘ ‘
EFE TR | lr=10 mA, - 0.7 13 ] mA
Low Level Supply Current ot Vo = Open ’ ’
M\ E@EBE
MAERIBE Ve IF = 10 mA - 132 18 v
Input Forward Voltage
EEEBERTRERE
F]EEJ_E'J/mF?%’Z. AVe/ATA lr =10 mA - - -1.6 mV/°C
Temperature Coefficient of Forward Voltage
BANREEZFBE Input R Breakd
AN EEHERIE Input Reverse Breakdown B.r 1 = 10 A 5 i i v
Voltage
BB c f=1MHz, - 60 - F
Input Capacitance " VE=0V P
MELLRE R, TA = 25°C 14 20 25 kO
Internal Pull-up Resistor
= iy EERE
PE CITRIRRE A - AR/ATA - - 0.014 - kQ/°C
Internal Pull-up Resistor Temperature Coefficient
NEH AR 4 R Vo = 500 Vdc i 102 i a
Input-Output Resistance
BA (?EU)\‘EEU&) Co £ = 1MHz ) 06 B o
Capacitance (Input-Output)

Copyright ©2023 Qunxin All Rights Reserved
DS-05005 Rev. 1.3

4 /14

www.gxmicro.com
2023-7-10



NGUNXIN QX4506

===/l
afiliFIERF High CMR Intrlligent Power Module

FFR45ME Switching Specification(Ta=25°C, R =20KQ External)
BHEERERY, RIESENIE:

Over recommended operating conditions unless otherwise specified:
TA = -40°C to +100°C, Ve = +4.5 V10 30V, Igony = 10 mA to 20 mA, Veem = -5V 10 0.8 V

BH Coasy S =2\ i) =2 =2liv)
Parameter Symbol Condition Min. Typ. Max. Unit
|F(Oﬂ) = /‘O mA,
BiE (R SRR
BIRRVFHERER } o Vi = 08V, 30 250 400
Propagation Delay Time to Logic Low at Output
VCC = 150 V,
C, =100 pF,
SRS EY (A ZE R
BERREATHER A o Vi = 2.0V, 270 400 550
Propagation Delay Time to High Output Level ns
VTHHL = 15 V
fxEEXE
PWD =100 pF - 1 4
Pulse Width Distortion CL=100p >0 >0
SIZER
fHERE , — - 50 | 150 450
Propagation Delay Difference Between Any 2 Parts
gL S R SRS
AT | VCMI-1000v
Output High Level Common Mode Transient |CMy| LZOmA 15 30 -
=0m
Immunity F
AR ) e
PRI 4 IVCM|=1000V
Output Low Level Common Mode Transient |CM 15 30 -
. lr=6.0mA
Immunity
FXR45H Switching Specification(Ta=25°C, R =Internal Pull-up)
BH Coasy S =2\ i) =2 =2liv)
Parameter Symbol Condition Min. Typ. Max. Unit
fiﬁﬁ%?%éau?l@% ‘ i L o toL 20 300 400
ropagation Delay Time to Logic Low at Output lrony = 10 MA,
i I Veer = 0.8V,
JF\’—riH?Eaaiﬁiﬂflngime to High Output Level tous Vee =150V, 220 400 650 ns
pag y g p C, =100 pF,
BEXR PWD Vi = 2.0V, - 100 500
Pulse Width Distortion Vi = 15V
AIZEIR
Rt , — 450 | 100 500
Propagation Delay Difference Between Any 2 Parts
AL S FE SRS
AT | VCM-1000v
Output High Level Common Mode Transient |CMy| L —OmA - 30 -
Immunity .
Rt R L ke
ISR , IVCM|=1000V
Output Low Level Common Mode Transient [CM - 30 -
. l=6.0mA
Immunity
Square Wave, trisg,
DESIIE t 5ns,
BRI o PCR FALL> O NS . 10 . Vo-p
Power Supply Rejection no bypass
capacitors
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BIEYSCERAF N4 Typical Electro-Optical Characteristics Curves

Fig.1 Output Currrent vs. Forward Voltage Fig.2 Normalized output current vs. temperature
10 1.04
9 Condition
ssic f 77T0°C 1.02 |=10mA
. 8 II g 1 Vo=0.6v
E 7 , -40°C £ Vee=45V
= ! o
E s I' 5 0.98
o [} +
5 5 ' 3 0.96
S =
3 4 'l S 0.94
il m©
g2l £
) ] 6 0.92
2 " Condition =z
1 HL Vo=0.6V 0.9
Vee=4.5V
0 0.88
0 5 10 15 20 40 20 O 200 40 60 80 100
Forward LED Current(mA) Ambient temperature TA(°C)
Fig.3 High leve output current vs. Ambient temperature Fig.4 Input current vs. Forward Voltage
6 100
Condition
. Vee=Vo=4.5V/30V
2 5 V=08V
= =
[ <
5 4 £ 10
b Vee=30V <
= (V]
a — e e— - ———————— <
=
g Vee=4.5V g
2, £ 1
£ AL
o w
fu =
Ea
0 0.1
40 20 0 20 40 60 80 100 1.1 1.2 13 1.4 1.5
Ambient temperature TA(°C) VF Forward voltage(V)

Fig.5 Propagation delay with external 20 kQ) RL vs. temperatur Fig.6 Propagation delay with internal 20 kQ RL vs. temperature

50d 600 Condition
: g l-=10mA
PLH
- _—-" - 500 Vec=15V T
£ 400 | — < C,=100pF #71
N --"" 1 R =20KQ(internal) -7
& 7 400 | o
O] ey 0] -
© © -
S 300 o _-
.2 2 -
EJ \_// EJ 300 &2 /
g Condition g o,
9 200 |1F=10mA &
. Vee=15v & 200
C,=100pF
100 Ri=20KQ(external) 100
-40 -20 0 20 40 60 80 100 120 -40 -20 0 20 40 60 80 100 120
Ambient temperature TA(°C) Ambient temperature TA(°C)
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Fig.7 Propagation delay vs. load resistance

1000
Condition

a0 | 125 4
o Vee=15V e o
e C,=100pF i r” e
% 600 | kk=10mA »zZ z
[ /’ [
© P ©
(= s’ (e
S -, o
w 400 -7 ®
oo ” oo
m© Pl o
Q Pd Q
g \4’ TphL e
< 200 - =

’f
0
0 10 20 30 40 50

Load resistance(KQ)

Fig.9 Propagation delay vs. supply voltage

1200
Condition
AlOOO 8 Ta=25°C
@ \\ C,=100pF
= \ E
E go0 % Ri=20KQ)
& \ lr=10mA
3
2 600
2
®
@ 400
Q
2
o
200
0
5 10 15 20 25
Supply voltage(V)

Propagation delay Ty(ns)

30

1400

1200

1000

800

600

400

200

400

300

200

100

Fig.8 Propagation delay vs. load capacitance

Condition 4
Ta=25°C P
Vee=15V

R =20KQ) Pid
l==10mA

100 200 300 400 500

Load capacitance(pF)

Fig.10 Propagation delay vs. input current

-
-
-
cecccccccee==""

tin
Condition
Ta=25°C tomL
C.=100pF
R =20KQ
Vee=15V

5 10 15 20

Input current(mA)
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QX4506

High CMR Intrlligent Power Module

mmé

E Ej!IELD l

*TOTAL LOAD CAPACITANCE

[1]
i mmz%
. 2}'
]
B A )
>
Lo 3
| |
4 I il Vee
3l E SHIELD SWITCH AT A: I =0 mA
Ver — % *100 pF TOTAL
iy CAPACITANCE Vo
ol — VoL
SWITCH AT B: I = 10 mA
@)
Ve = 1500 V NS
Il

}7F LED IREIEB I Recommended LED Drive circuit

[ 5 | -
1] 5]
20 k2 0.1 pF =~ 20 k(2
I
]
3100 B
M 3 [5]4 ¢bowss
|
TtMOoS ! == 100 pF
Sy . 5
SHIELD ]
*100 pF TOTAL
VA CAPACITANCE

 —
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e CHERRRY G A\ Bl in R SRE

Optocoupler input to output capacitance model for unshielded optocouplers

5]
[#]

o
[~]

o
=]

=]
E3

SHIELD

R tiEsRas A\ LR SRR

Optocoupler input to output capacitance model for shielded optocouplers

(]
1=]

]
]

]
[=]

=]
(]

SHIELD

LED IRz EBEE SEBPHIEIZAY LED BAR (AHEE)

LED drive circuit with resistor connected to LED anode (not recommended)

20 kQ)
Vee=15V
Vour

= 100 pF

+5V _E

LMN—?‘ 2 ;
310 0
*{ )O—H 3

Ccmos

4 .
{ SHIELD

*100 pF TOTAL
V CAPACITANCE

875 CMR #f#F LED IRzFEEE
Recommended LED drive circuit for ultra high CMR

+5V E 20 ka2 El
s

SHIELD

B [= (2

Copyright ©2023 Qunxin All Rights Reserved 9 /14 Wwww.gxmicro.com
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YMiZR~T Outline Dimensions

DIP8
6.50+0.30
,R’ﬁ @ _
2l )
A N +
& -4 -
SMD8
6.50+0.30

9.68+0.30

7.62+0.30

3.50+0.30
—
[
4.46+0.30

| | | |
0.50+0.10 ! b ! !
2.54+0.25

| 8.57+0.50 |

7.62+0.30

—

0.15+0.15

3.50+0.30
%\
[
0.25+0.10

10.16+0.30 ‘

Bafiz Unit: mm

2.54
£ Unit: mm
i EEAF mIEEL.
Note: The picture above is the front view of the product.
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B EERZE Solder Reflow Profile

o
L8]
2 T
2 Ts Max. L
c
[
o
E Ts Min
h _________
g ts
£
5
v
L]
o
g
s
o
25°C
e
Time (s)
S| "= &/IME =®AE By
ltem Symbol Min. Max. Unit
THEE
T Ts 150 200 °C
Preheat Temperature
AT
B ts 60 120 s
Preheat Time
i
FHEIR _ - 3 °C/s
Ramp-Up Rate (T, to Tp)
N7=3 Q = :ﬂ?:l =
,1§szﬁf)%l E T, (7 oc
Liquidus Temperature
NEEEI
Hmmt L t 60 150 s
Time Above T,
52, N=Nc=d
”lﬁi{éumg TP B 260 °C
Peak Temperature
Tc #£(Te-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:

EWAERTTROREF ARG THTEIRE, SSTERE=X

Reflow soldering is recommended at the temperatures and times shown, no more than three times;
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R E Wave Soldering Profile
A
300
260+0/-5°C Wave temperature , 10sec
250 First wave Second wave
o
Pt 200 +200°C/sec 5°C/sec
o
S
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 FTESKIEMNAB T miREsrEmlhis,
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 ;C2% Summary table
HEFR &L BYE | SHE | BHE | HEZIS S FEOEAB) RIS B/iE
S Bimp= 50 Pt
SMD8 1k 28/& | 108/48 [450%390*0.1 340*60*340 380*360*365
o3ommzsn| / =/ mm mm M s 100
P BEFRERRE,
DIP8 45/ | S08/m | 0=//E NE 525*128*56 535*275*300
soo2timmy | = =R TER i N
Pack ti ti ti Antistatic B Cart
Aoke Packing Form IR | YIRS | (i) s ‘a. - ‘ag Box Specification ? on. Note
Type per Reel | per Box |per Carton| Specification Specification
Leave 50 Spaces at
Reel 10boxes the beginning and
SMD8 1Kpcs/reel | 2reels/box 450*390*0.1mm| 340*60*340mm | 620*360*365 mm
($330mm Blue) /ctn 100 Spaces at the
end
Endplug (bl d
Tube 45pcs 50tubes | 10boxes ndplug ( ue?an
DIP8 NA 525*128*56mm | 535*275*300 mm | Endplug (white)
(500%12*11mm) /tube /box /ctn L
keep the direction
B £E8% Tube B SR % Tape & Reel
1) wFEHE: 22500 R, ) B&H=: 10001,
Qty/ctn: 22500pcs Qty/reel: 1000 pcs.
2) WBZEE: Inner packing: 2) BFEH=: 20000 =,
. BEEASR, Qty/ctn: 20000 pcs.
45pcs/tube 3) W% BR2&,
i. BES0%E, Inner packing: 2 reels/box.
50 tubes/box 4) ~EE Schematic:
3) ==& Schematic:
sticky tape i
StiCky tape . ::; (P2) 2201 (P)12£0.1 (Po) 4£0.1 (D0)91.55'8
sticky tape = . (N04005
SO0 0 00 O PO OO0 OF O
S 5| & 0o e g e o
- g g | | i) |y il o 0 |
g ! il il ]
;O OO O
m——_—_—=—= = ——————
packing plastic
tube in box (D1)®1.55£0.05
EAf7 Unit: mm
e
Copyright ©2023 Qunxin All Rights Reserved 13 /14 Wwww.gxmicro.com

DS-05005 Rev. 1.3

2023-7-10



NGUNXIN QX4506

===/l
afiliFIERF High CMR Intrlligent Power Module
i¥& Attention

B ERCSEUROHRE. RIS, TIREERlT, (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 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 requiring high reliability or safety, 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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