NGUNXIN thE: s
BEiLI (N EE

High Speed Photo Coupler

QXM6XX

TIREF CIMEEFRIDBIRA T
NINGBO QUNXIN MICROELECTRONICS CO., LTD.
hE I IETEINEHKEBRIE 68 5
68 Yuhaidong Road, Hangzhou Bay New District, Ningbo, Zhejiang, China



NGUNXIN QXM600 QXM601 QXM611
BEilI R EEF High Speed 10MBit/s Logic Gate

ti%i£ Description

QXM600, QXM601, QXM611 ERE— 850nm A9 AIGaAS LED, B84 EA SR HAvBSIREM Y
FEAMIES, XSRS 5 SIIIMIZE R, RratmeEsdaiMNy.,

The QXM600 QXM60T QXM611 optocoupler consists of a 850 nm AlGaAS LED, optically coupled to a very
high speed integrated photo-detector logic gate with a strobable output.The devices arepackaged in a 5-pin
small outline package which conforms to the standard footprint.

154 Features

hd E@)\‘E@Hﬂﬁ%%%& (V|go:3750 Vrms )
High isolation voltage between input and output(Viso=3750 Vrms)
o T{ERE: -40°C~85°C
Operating Temperature: -40°C~85°C
o AR SINE
Meet reinforced insulation standards
o FELHFRAE: UL1577, VDE DIN EN60747-5-5 (VDE 0884-5) , CQC11-471543-2022
Meet Safety standard : UL 1577, VDE DIN EN60747-5-5 (VDE 0884-5) , CQC11-471543-2022

[NiF8 Applications B8 Truth table

o REREHIA D o
Ground loop elimination OFF H
o LSTTL AL TTL, LSTTL g% 5V CMOS
LSTTL to TTL, LSTTL or 5-volt CMOS
o HIRIEWES, HUREH
Line receiver, data transmission
o FFXREEIR
Switching power supplies
o IENIMEEO
Computer-peripheral interface

ON L

H5HNRI2E Package and Schematic Diagram

1 5 Pin Configuration

1. Anode
:I 3. Cathod
! ;' : athode
4. GND
5.VO

X 1] 6 vCe

SOPS
E: IR 470 6 ZEuEE— 0.1uF USSR AR,

Note: 0.1uF bypass capacitor must be connected between pins 4 and 6.
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NGUNXIN QXM600 QXM601 QXM611
BEilI R EEF High Speed 10MBit/s Logic Gate

FmESiE2N Order Code

QX M6XX -UNY - W (V) (Z2)

@ @ ® ® O ® @
@ AEMLES Company Code (QX: B8 Qunxin)
® FFEE%Y Product Series (XX: 00, 01, 11)
OHELRZERY Lead Frame (Cu: §@EZLE Copper)
@ WIPEZERY Epoxy Type (H: Fox Halogen-free)
® %R 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 E0FHRY XX EmmtE: 00, 010 11
"XX"denotes the classification: 00, 01, 11

o EPeRYREEEE; AR018),B(2019),C(2020)..... G
"Y"denotes YEAR: A(2018), B(2019), C(2020)......
o " WW'EES M 6 X X

"WW"denotes week’'s number
. ETENEEE YWWNH
"N"denotes day of the week Q
o ENzFAYHRELTX

"H"denotes Halogen-free

 —
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NGUNXIN
Bfi R T

QXM600 QXM601 QXM611
High Speed 10MBit/s Logic Gate

@IS E Insulation and Safety related specifications

e sy #E Sy &/iE
ltem Symbol Value Unit Remark
SNIBFEHIE, AR RIGIEERE
leagEEs Miﬁj)\iﬁxJiﬁJu”f.@/ El$ﬁ¥ﬁ% IEESIRT 4
) L >50 mm Measured from input terminals to output terminals,
Creepage Distance )
shortest distance path along body
RN, M ANimEiaitis, BE=SHNaEES
FBSEks ) ) :
) L >50 mm Measured from input terminals to output terminals,
Clearance Distance : !
shortest distance through air
HIRIEE DTl .04 mm RTINS 2 BB RER
Insulation Thickness ' Insulation thickness between emitter and detector
IEEfRERE
FHER 4J_ Viorm 600 Vpeak DIN/EN/IEC EN60747-5-5
Peak Isolation Voltage
7 B,M% i E ) Viotm 5000 Vpeak DIN/EN/IEC EN60747-5-5
Transient isolation voltage
BMPLSEEE Viso > 3750 Vrms For 1 min
Isolation Voltage

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

2% #s HEE L=<liv}
Parameter Symbol Rating Unit
H)EE 7T (s
TEMAFBREFY) o 25 A
DC/Average Forward Input Current
EEMIEERR (50%45ZStE, Tms p.w) | 50 mA
K5 Peak input current (50% duty cycle, T ms p.w.) PR
| t O <
npu REBE Vi c v
Reverse Voltage
I
e o Po 100 mw
Power Dissipation
IR \Uee 7.0 \Y
Supply Voltage
S ET
o R lo 50 mA
Bl Output Current
Output HtEBE
Output Voltage Vo 70 v
EEERT
FEARIN#E - e g5 "
Collector Power Dissipation
I :ﬂ%ﬂ—
fF E Topr -40~+85 °C
Operating Temperature
I8 =
FiERE Tstg 554105 oC
Storage Temperature
B1=238 &
Lﬁ;zumg T 260 o
Soldering Temperature

Copyright ©2023 Qunxin All Rights Reserved
DS-04001 Rev. 1.5

3/13

www.gxmicro.com
2023-8-25



NGUNXIN QXM600 QXM601 QXM611
BEilI R EEF High Speed 10MBit/s Logic Gate
HEFTIES(H Recommended Operating Conditions

2% s /IME EAE By
Parameter Symbol Min. Max. Unit
IREEE
R Vee 27 5.5 v
Supply Voltages
STZE i<y
RN ER IFL 0 250 UA
Input Current, Low level
=== A|~ ;t
IEEE::FEEJ)\EE)IL A IFr 6 15 mA
Input Current, High level
Tl VA== U] A R, 330 a o
Output Pull-up Resistor
IR Ta -40 +85 «C
Operating Temperature

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

BH s 4 BN | BB | BX | B
Parameter Symbol Condition Min. Typ. Max. Unit
EEREE
FIESE Ve lF=10mA - 133 1.8 \%
Forward Voltage
[5] = +
IR BV lh=T0uA 5 - - v
i Reverse Breakdown Voltage
Input Zx
vE Cn V=0f=1MHz . 70 . oF
Capacitance
IE =] ERS N=I EE \*’
.F]%}_E’Jumfh?;ﬁl . AVe/ATa lF=10mA - -1.9 - mV/°C
Diode Temperature Coefficient
T=:‘lTEEI\ /EE,:/ \Ealt
RRPRIRSI lecw Vee=5.5V ,l=0mA - 6.0 9 mA
B High Level Supply Current
Output T ERER S
RRPRRER lect Vee=5.5V l;=10mA - 75 10 mA
Low Level Supply Current
—_ \/CCZS.S\/
= EE:\ 7 A|~ Ealt
T low V=55V - 21 30 LA
HIGH Level Output Current
lr=250uA
1Rt R Vee=5.5V
Transfer fREFahRE VoL lr=5mA - 04 0.6 V
o LOW Level Output Voltage
Characteristics lc.=13mA
N N VCCZS.SV
EIPNES i
ARSI I Vo=0.6V - 24 | 5 | mA
Input Threshold Current
|OL:W3mA
S Ry<50%
SERE H
Fm?t \/ |t V\SO TAZZSOC 3750 - - VRMS
solation Voltage o<500A
P (AT _ ) e |
Resistance (Input to Output) Rio Vio=300V 10 Q
=& (AR
Eﬁ,ﬁ (AZ5EL) s f MUz . 06 . oF
Resistance (Input to Output)
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NGUNXIN QXM600 QXM601 QXM611
BEilI R EEF High Speed 10MBit/s Logic Gate

FR4FHE Switching Specification(Ta=25°C,I;=7.5mA,Vc=5.0V)

2% &S ESk B/ BHEY =N L=<liv}
Parameter Symbol Condition Min. Typ. Max. Unit
ﬁ@?ﬂd%%%ﬁé%ﬁ)& . 4 o i A 100 e
Propagation Delay Time to High Output Level
55@%&@%%%@& . T . 50 100 e
Propagation Delay Time to Low Output Level
HMSEE o [T~ - 9 35 ns
Pulse Width Distortion Toun] C=15pF
R.=3500
S _EFHANEN(10% — 90%) ; Ta=25°C - 40 - ns
Output Rise Time (10 to 90%) '
BT BERE)(90% - 10%) t , 10 - ns
Output Fall Time (90 to 10%)
(IR A
. Tosk - - 40 ns
Propagation Delay Skew
Ta=25°C,li=0mA
TS MBeo [Va|=10v(Peak) ] ' '
i) Von=2.0V,R =350Q
Common Mode T1=25°Cle=0mA
Transient Immunity M601 |CMy| [Vew|=50V(Peak) 5000 - - V/us
4 Vor=2.0V,R =350Q
at High Output To=25°C.1o=OmA
Level M611 [Ven|=1000V(Peak) | 20000 - -
Vou=2.0V,R =350Q2
lg=7.5mA Vo =0.8V
M600 Ri=3500,Tx=25°C - - -
) REB SRS [Vew|=10V(Peak)
i) l-=7.5mA Vo, =0.8V
Common Mode M601 |CMy| Ri=350QTx=25°C 5000 - - V/us
Transient Immunity [Veum|=50V (Peak)
at Low Output Level l=7.5mA Vo =0.8V
M6T1 Ri=3500,Ta=25°C 20000 - -
V| =1000V (Peak)
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NGUNXIN QXM600 QXM601 QXM611
BEilI R EEF High Speed 10MBit/s Logic Gate
HIBY SRS RZE Typical Electro-Optical Characteristics Curves

Fig.1 Low-level voltage vs. Ambient temperature Fig.2 Forward current voltage vs. Forward voltage

G Condition 100
0.7 [r=5mA
Vee=5.5V = 10
= 06 <
s lo.=16mA 1o =12.8mA =
» 05 o o=12.8m =
2 \l/ l o
2 —_——— S 01
K] 0.3 3
: ! T 5
S 02 =
i lou=9.6mA loL=6.4mA 0.01
01
. 0.001
0.9 1 1414 12 13 14 1.5 1.6
-40 -20 0 20 40 60 80
Ambient temperature Ta(°C) Forward voltage V¢(V)
Fig.3 Switch time vs. Forward current Fig.4 Low-level output current vs. Ambient temperature
80 Condit 50
0 |veocsv | sl
. g = A
60 % l;=10mA
= _ T 40
RL=TkQ(Tp) =

% 50 L PLH. § T =5mA

fao = rowom. 3 3

fF.,— H

£ 30 \ s 30

2 .

v = Condition
20 R.=3500), TkQ(Tea) s i Vee=5v
10 % Vo =0.6V

0 - 20
5 7 9 11 13 15 -40 -20 0 20 40 60 80

: -
Forward current | {mA) Ambient temperature Ta(°C)

Fig.5 Starting current vs. Ambient temperature Fig.6 Output voltage vs. Input Forward current

4 Condition 6
Ve =5V
N Vo=0.6V 5
E b R.=3500
= 3 S
E = 4
= Ri=3500 o
£ g
5 R=TkQ g 3
o 5
£ 2 2
£ Ri=4kQ) / z 2 R=4kQ)
&
il
- 0
-40 -20 0 20 40 60 80 0 6

2 4
Forward current I(mA)

Ambient temperature Ta(°C)
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NGUNXIN QXM600 QXM601 QXM611
BEilI R EEF High Speed 10MBit/s Logic Gate

Fig.7 Pulse-width distortion vs. Ambient temperature Fig.8 Switch time vs. Ambient temperature
60 - 80
Condition
IF=7.5mA
N Vee =5.5V
E::_ 40 cc 60
E _ Ri=TkQ TPLH T
s 2
= 20 T
£ ) = 7‘7"/_
% g — ; R.=3500),1KQ TPHL
s Ri=350Q 20
.
5
a
-20 i
-60 -40 -20 0O 20 40 60 80 100
Ambient temperature Ta(°C) B0 48 20§ 20 40 ‘s a0 108

FXRdEiE B g Switching Time Test Circuit

Ambient temperature Ta(°C)

Pulse
Generator —
tr=5ns — |1
Z,=500) RL
!\ [ | OV,
0.1uF
meut. — — T
Monitor ] —
47Q)

Output i 90%
(Vo)
--------------------------------- 10%
tl’. tf
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NGUNXIN QXM600 QXM601 QXM611
BEilI R EEF High Speed 10MBit/s Logic Gate

CMR {iz{EB#g Test Circuit for Common Mode Transient Immunity

I

] O +5V
B A E:|RL
o !% R OV,
= 0.1yF
— R
— F (e
St =

g

SWITCH AT A: Ir=0mA
3.3V

Vo or U
5v o _Vo(MIN)

SWITCH AT A: [e=7.5mA

CMH

- —— — — Ven (PEAK)
o/ \ /

—Vo(MAX)

D

° 05V

CMc
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NGUNXIN QXM600 QXM601 QXM611
BEilI R EEF High Speed 10MBit/s Logic Gate

YMiZR~T Outline Dimensions
SOP5

4.55£0.30 5.38+0.30

2.05+0.30

£ @ = 3
8 + ET- : : : :
= — 0.40£0.10

‘ 1.27£0.12 2.5440.25 7.00£0.30

0.20+0.10

4.10£0.30

EB{7 Unit: mm

HIEET R Recommended Pad Layout
0.8
vl T
6.18
1.27 \
2.54

EB{7 Unit: mm
i EESFmIEEL
Note: The picture above is the front view of the product.
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NGUNXIN QXM600 QXM601 QXM611
BEilI R EEF High Speed 10MBit/s Logic Gate
B2 E R E Solder Reflow Profile

o
15
£ n
F Ts Max. L
i
(]
%
E Ts Min
h _________
g ts
£
5
]
Q
o
g
3
o
25°C
-
Time (s)
=] s B/ME BAE =212
ltem Symbol Min. Max. Unit
THEE
Hioei = Ts 150 200 °C
Preheat Temperature
AT |
SRR ts 60 120 s
Preheat Time
i
FHRIR _ - 3 °C/s
Ramp-Up Rate (T, to Tp)
WE&IRE
ma . T o7 o
Liquidus Temperature
JasF T
HRET T, f 60 150 s
Time Above T,
IJ]AZ 2% =
HEIR T, - 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
e
[EImER - ~ 6 °C/s
Ramp-down Rate(Tp to T))
i+ Note:
BNETRIOREARESRE THITEIRIE, RS2 TEEBE=IR,
Reflow soldering is recommended at the temperatures and times shown, no more than three times;
 —
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NGUNXIN QXM600 QXM601 QXM611
BEilI R EEF High Speed 10MBit/s Logic Gate

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
@
S
E 138 +2°C/sec
2 30 to 80 sec
E 100
'—
<+— Preheat zone
50 — 25 to 140°C
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. FITISHKIREK: IRE 360°C + 5°C, AHig)<3s,
Hand soldering iron requirements: Temperature: 360°C + 5°C, within 3s.

 —
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NGUNXIN QXM600 QXM601 QXM611

i EBF i it/s Logi
I High Speed 10MBit/s Logic Gate
2% Packing
B ;L33 Summary table
HEFR AR BEHE | EHE | BHE BREELSHIE S FEOEAB) RIS &t
e ®iF 200
SOP5 i m 3k /&2 28/& | 10&/48 |450*390*0.1mm| 340*60*340mm | 620*360*365mm P ) mm
(®330mm %) (min)
Pack ti ti ti Antistatic B
ackage Packing Form Quantity | Quantity | Quantity nes ‘a. i ‘ag Box Specification| Carton Specification Note
Type per Reel | perBox |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

) BEHE: 3000 R,
Qty/reel: 3000 pcs.

2) BfEEE: 60000 H,
Qty/ctn: 60000 pcs.

3) WX BR2A.
Inner packing: 2 reels/box.

4) REE Schematic:

(W)16+0.1

P

+l

i

o (P2) 2+0.1 (P)8+0.1 (Po) 4+0.1 (Do)¢1.55—+3'.3> ‘ (T) 0.25+0.1

SToe ole ol oo 00 o Ko

o

+ | | | |

< 7 7 7 7 | | |

= I O e e | %% {% % i 1
| | | |
H@H H@H HEjH H@H | i i

(D1)®1.55+0.1

B Unit: mm

 —
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NGUNXIN QXM600 QXM601 QXM611
BEilI R EEF High Speed 10MBit/s Logic Gate

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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