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QX6N139
Low Input Current, High Gain

ti%i£ Description

QX6N139 ERA Y — SR BB Gl R MER N IB E 2 Bk SRIERERL. Seellzsfish
R Z[BAVIRIZS [METSC TTL B ANEMEBENSEEI T, Ve M Vo RILUEEE—RESTINE MY CEUA RN
BRIE, BRGNS RIgmaIE T,

QX6N139 RIEAAE CMOS, LSTTL sl EMRINFEN A, 0.5 mA BRI LED Bt 0 £ 70°C N TIFREEER A
RIE 400%HIE/\EBI G HIE .

The QX6N139 use a Light Emitting Diode and an integrated high gain photodetector to provide extremely
high current transfer ratio between input and output. Separate pins for the photodiode and output stage
result in TTL compatible saturation voltages and high speed operation. Where desired the VCC and VO
terminals may be tied together to achieve conventional photodarlington operation. A base access terminal
allows a gain band-width adjustment to be made.

The QX6N139 is for use in CMOS, LSTTL or other low power applications. A 400% minimum current transfer
ratio is guaranteed over 0 to 70°C operating range for only 0.5 mA of LED current.

%54 Features

o SEEREHLL: HEME 2000%
High current transfer ratio: 2000% typical
o (EEINEERER: 0.5mA
Low input current requirements: 0.5 mA
o TTLFRBHRIL: Vo H#EME 0.V
TTL compatible output : 0.1V VOL typical
o EEALIHEIBTAYET
Base access allows gain bandwidth adjustment
o SHILHAR: 60mA
High output current: 60 mA
o 8 5|R DIP #1 SMD %%
Available in 8-Pin DIP and SMD package
o TFELHIARAE: UL1577, VDE DIN EN60747-5-5 (VDE 0884-5) , CQC11-471543-2022
Safety standard approval: UL 1577, VDE DIN EN60747-5-5 (VDE 0884-5) , CQC11-471543-2022

[iFd Applications

o TIEMIBEAZEUBIERY - TTL/TTL, CMOS/ TTL, CMOS/CMQOS, LSTTL/TTL, CMOS/LSTT
Ground isolate most logic families — TTL/TTL,CMOS/ TTL, CMOS/CMQS, LSTTL/TTL, CMOS/LSTT
o {REINEEREC
Low input current line receiver
e EIARS-232C#NO
EIA RS-232C line receiver
o FRIERAENNZE
Telephone ring detector
o 17V RZRBEREIETRRE — RN
17 V ac line voltage status indicator — low input power dissipation
o RINFERS - EHOIRE

Low power systems — ground isolation
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QX6N139
Low Input Current, High Gain

H5HNRI2E Package and Schematic Diagram

Pin Configuration

i DI

h ] Eng,« D
L 0 0
DIP8 SMD8 E LE ; \v/ic

EEIES B 5 F0 8 Z[E)i&EE 0.1uF SIREE A,

Note: 0.1uF bypass capacitor must be connected between pins 5 and 8.

FmESiE2N Order Code

QX 6N139 -UNY - W (V) (Z2)

@ @ ® @ O ® @
@ AEMLES Company Code (QX: B Qunxin)
@ FFRZE%Y Product Series (XX: 00, 01, 11)
OIEL2EA! Lead Frame (Cu: $@EZR Copper)
@ RSB Epoxy (H: Fopg Halogen-free)
® R Package (S: SOP)
® = TERESBE Device Operating Temperature Range (452K BERIEE=H Special Range or None)
@ MEBxPFALED Internal Supplementary Code (¥=ak& 23K Number or None)

EPZF{ZF8 Marking Information

o BNz GBI LOGO H H H m

"G "denotes LOGO
o EFHRYHRERES, AR018),B(2019),C(2020)...... G
"Y"denotes YEAR: A(2018), B(2019), C(2020)......
o HIFH'WW'HERES
"WW"denotes WEEK
o ENFR'NERER/L Q
"N"denotes WEEK Number 1, 2, 3,4, 5,6, 7
o ENFHRYHHERTN: MA-mBEx/ThiT, tb=a
"H"denotes Halogen-free, when the product has u
halogen/lead-free, None here

6N139
YWWNH

L ==
= w

H
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QX6N139

Low Input Current, High Gain

@IS E Insulation and Safety related specifications

e sy #E Sy &/iE
ltem Symbol Value Unit Remark
[ertEs ME@)\ﬁﬁ*ﬁ;‘cUﬁﬁﬁﬁ, 5E${ZIS%%§EEFZ%E§@E 4
) L >7.0 mm Measured from input terminals to output terminals,
Creepage Distance )
shortest distance path along body
s M ANimEiaitis, BE=SHNaEES
FBSEks ) ) :
) L >7.0 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
mK == :b
*@3%‘@_ ) ) Viorm 1500 Vpeak DIN/EN/DIN EN60747-5-5
Maximum Working Insulation Voltage
BrSIREEE
\% 7000 V, DIN/EN/DIN EN60747-5-5
Highest Allowable Overvoltage o pesk /EN/
BMPLSEEE Viso > 5000 Vrms For 1 min
Isolation Voltage
RFRZE%1 Absolute Maximum Ratings (Ta=25°C)
2¥ s ®IME | BXE By
Parameter Symbol Min Max. Unit
X /i> A|~ JZx
YN lravo) - 20 mA
Average Forward Input Current
IEEBANETR
Peak Forward Input Current lepk - 40 mA
(50% Duty Cycle, T ms Pulse Width)
K5t IEEBSHNBTR
Input Peak Transient Input Current l£TRAN) - 10 A
(<1 us Pulse Width, 300 pps)
REBE Ve i s Y
Reverse Voltage
I
% L P - 35 mwW
Input Power Dissipation
o N
HILERR ‘ |o B 60 mA
Output Current (Pin 6)
EEIR-ERREEE v i 05 v
s Emitter Base Reverse Voltage (Pin 5-7) * )
output JRER R4 +
p FRRER IR H B Voo 05 18 v
Supply Voltage and Output Voltage
SIHINR
WD o P - 100 mw
Output Power Dissipation
ISSES
Total Power Dissipation
TREE
Fi Topr -40 +85 °C
Operating Temperature
N ==
PRI Tug 55 1125 °C
Storage Temperature
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QX6N139
Low Input Current, High Gain

HFIRESMH Recommended Operating Conditions

2¥ s ®IME | BAE L=<liv}
Parameter Symbol Min Max. Unit
IREEE
FBRARE Vee 45 18 v
Power Supply Voltage
i<y
TR Ik ony 0.5 120 mA
Forward Input Current (ON)
SRS
Forward Input Voltage (OFF)
5B N=Nr=3
}A’Emg T 0 0 o
Operating Temperature
15142480 Electro-optical Characteristics (Ta=25°C)
0°C < Tp £70°C, 45V < Ve <18V, 0.5 mA < lgony £ 12 mA, OV < Vo < 0.8 V, unless otherwise specified.
All typical specifications are at To = +25°C .
2¥ (Eas) & =2\ L i) =N ==l
Parameter Symbol Condition Min. Typ. Max. Unit
IE@BE v lr=1.6 mA - 1.40 175 v
Forward Voltage ' TA = 25°C, ;=16 mA 125 140 17
REEEFBE
NP BV IR=10 pA, TA = 25° . - - \
Katih Reverse Breakdown Voltage ’ Ou >C >0
Input BA
= . Cly V=0, f=IMHz - 60 - pF
Capacitance
EMBENRERE
AVe/AT lr=1.6 mA - -1.8 - mV/°C
Diode Temperature Coefficient #ATA f m /
NP N JZx — —
e REBFERER oL lr=1.6 mA, Vo=0pen, i 04 15 A
Eedlig Low Level Supply Current Vee=18V
Output SEEFERIRER = =
P h SFERIREER e li= 0 mA, Vo=0Open, . 0.01 10 UA
High Level Supply Current Vee=18V
lr=0.5mA, lo=2mA
VCC=4.5V
lr=1.6 MA, 16=8 mA i 01 04
(EREERE TR REEARS v Vec=4.5V ’ ' v
LOW Level Output Voltage o lr= 5.0 MA, Io=15 mA
VCC:4-5\/
Apt
e k=12 MA, 1o=24 mA ] 0 ]
Transfer N Vee=45V .
Characteristics ST LT | Vo=Vec=18 V ] Do 00 \
HIGH Level Output Current on lf=0mA ‘ H
1:=0.5 mA, Vcc=4.5V ] o
L - V=04V 400 | 2000 o
Current Transfer Ratio [(=1.6 MA, Vcc=4.5V . o
Vo=04 V 500 1600 %o
(g2l vEENRS RH < 50%, t =1 min.
VI ' ' 3750 - - Vrms
Withstand Insulation Test Voltage *© TA = 25°C
BBFE (MAEEE) R VI-O = 500 Vdc, RH < i 102 i} 0
Resistance (Input to Output) o 45%
BE (BAREL)
Cv f=1MH - . - F
Resistance (Input to Output) © z 06 P

EE*: %;ﬁ{%&@tk’:k/k X 100%0
Note*: CTR=Ic/Irx 100%.
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QX6N139
Low Input Current, High Gain

FF&4F1E Switching Specification

Over recommended operating conditions (Ty = 0 to +70°C), Vcc= 5V, unless otherwise specified.

DS-00001 Rev. 1.0

SH = Ei =\ i) BA By
Parameter Symbol Condition Min. Typ. Max. Unit
lr=0.5 mA,
Rl = 4.7 kQ ° 30 b
lr=0.5mA,
RLSREETDR R|T:_A£57JEQ - 5 25 s
Propagation Delay Time to High Qutput top I A;2 oy
F= . B
Level Rl = 270 O 0.2 2 s
|F:/‘2 mA,
RI=270Q - 0.2 1 s
Ta=25°C
le= 0.5 mA,
Rl = 4.7k 8 %0 H
|;:O.5 mA,
TR TEEER oo ' 8 0 s
Propagation Delay Time to Low Output oLy | A{Z A
F= 7
Level RI=270 O 2 10 s
[=12mA,
RI=270 Q - 2 7 IS
Ta=25°C
R RS Esiiel
Common Mode Transient Immunity at | CMy | RI A:Z > kQ 1000 10000 - V/us
High Output Level Ve :.WOVp,fp
B T RS e
Common Mode Transient Immunity at | | CM, | q A—_Z 5O 1000 10000 - V/us
Low Qutput Level Ve :.WOVp,fp
——————————————
Copyright ©2023 Qunxin All Rights Reserved 5 /13 www.gxmicro.com

2023-3-16



QX6N139

Low Input Current, High Gain

BIESEERAF N4 Typical Electro-Optical Characteristics Curves

Fig.1 Output current vs. Output Voltage

180
Condition 5mA

160 [Vee=5v 4.5mA
Ty=25°C

140
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Output current lo(mA)

40

20

0 1 2

Output Voltage Vq(V)

Fig.3 Output current vs. Input current
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[y
o

Output current lo(mA)
=
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Input current I¢(mA)

Fig.5 Propagation delay vs. Ambient temperature

80
Condition

70 |[1:=0.5mA

Ri=4.7kQ
60

50

40

30

20

Propagation delay Ty(ns)

10

0
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Ambient temperature Ta(°C)

Fig.2 Current transfer ratio vs. Input current
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3500
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Vee=5V
Vo=0.4V

Current transfer ratio CTR
= o N N
o u o u
S © © o
& &6 o o
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0.1 il 10
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Fig.4 Input current vs. Forward Voltage

1000

100

Input current I(mA)

i i § 1.2 113 1.4 1.5 1.6
Forward Voltage V¢(V)

Fig.6 Propagation delay vs. Ambient temperature

40
Condition

35 | =1.2mA
20 | Rm2260
oLy

25
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Propagation delay Tp(ns)
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QX6N139
Low Input Current, High Gain

Fig.7 Propagation delay vs. Ambient temperature Fig.8 Forward Voltage vs. Ambient temperature
7 1.4
Condition
6 |l=12mA 1.35
Z : R=270Q thu =5
N > 1.3
% [J]
o 4 g
g~ —
= 9125
= 3 T
[
® = 17
s 2 2
{18
1.15
1 tehL
0 11
60 -40 -20 0 20 40 60 80 100 60 -40 20 0 20 40 60 80 100
Ambient temperature Ta(°C) Ambient temperature Ta(°C)

Fig.9 Logic low supply current vs. Input current

12

Logic low supply current lcq (mA)

0 2 4 6 8 10 12 14 16

Input current I¢(mA)

 —
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QX6N139
Low Input Current, High Gain

FERTE MR B Witch Time Test Circuit

0 —I I— PULSE | IF -
| ! GEN. — E 8] 0+5V
1
| | Z5=50Q
VQ - 5V tr=5ns
| 21— A 7] R
I 10% DUTY CYCLE
(SATURATED 15V 15V
RESPONSE) I 1/f< 100 ps 3 El_ Vo
i ——0.1pF
t Ir MONITOR 1
PHL (I ~— tp1y E 5 Ic'- =15 pF*

* INCLUDES PROBE AND

Vo FIXTURE CAPACITANCE

(NON-SATURATED
RESPONSE)

-

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

R¢c (SEENOTE 6)
t,tg=16ns +5V
10V-— - v if
Vem z 20% 90%
2V _10% _10% F
tr— ] - -t %/
Vo
Vo N 5V T Ver ]
SWITCH AT A: Ip=0mA 5
Vo ’_-N'_'-_-...__ VOL VCM
SWITCHATB: Ig=1.6 mA +® =

PULSE GEN.
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QX6N139

Low Input Current, High Gain

YMIZR~T Outline Dimensions

DIP8
p= N =
i
H i‘ e
e N =
SMD8
=
d TH
= sl
= o

3.5+0.3

2.54+0.25

3.5+0.3

1.25+0.15

2.54+0.25

BIVERH B Recommended Pad Layout

iE FENFRIENE,

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

0.254+0.1

7.62+0.3

‘ 7.6240.3 ‘
ha]
e
_H
\ o
| a2
]
| .
10.16£0.3

E8{y7 Unit: mm

B8z Unit: mm
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QX6N139

Low Input Current, High Gain

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;
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QX6N139
Low Input Current, High Gain

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,

Manual soldering method Temperature: 360°C + 5°C, within 3s.
C FDESKIENABT T miREsrEmlhi,

Hand soldering iron is only used for product rework or sample testing;
D. FIBIREK: 1RE 360°C + 5°C, AfE)<3s,

Manual soldering method Temperature: 360°C + 5°C, within 3s.

 —
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2% Packing
B ;L33 Summary table
HEFR AR BEHE | EHE | BHE FRELANAR S FEOEAB) RIS &t
B HigE 50 12
SMD8 1k /2 | 10&/fE [450¥390%0.1 340*60*340 380*360*365
@330mmmsn| / =/ m e M i, s 100
P BEFREER
DIP8 45/ | S08/m | 0=// NE 525%128*56 535*275*300
sooi2+rmmy | = =R e i R =
Pack ti ti ti Antistatic B
ackage Packing Form Quantity | Quantity | Quantity nes ‘a. i ‘ag Box Specification| Carton Specification Note
Type per Reel | per Box |per Carton| Specification
Reel 1K 2 10 340*60*340 Guard band
SMD8 380*380mm 620*360*365 mm A
(#330mm Blue) | pcs/reel | reels/box | boxes/ctn mm 200mm min.
Endplug (blue)
Tube 45 50 10 525*128*56 and Endplug
DIP8 NA 535%275*300 mm A
(500*12*1Tmm) | pcs /tube |tubes/box| boxes /ctn mm (white) keep
the direction
B DIP8 &£E R Tube W SMD8 g% Tape & Reel
) BEHE: 45K, 1) B&H=E: 10001,
Pcs/tube: 45 pcs. Qty/reel: 1000 pcs.
2) Bfeg=E: 22500 1, 2) Bfag=: 20000 =,
Qty/ctn: 22500 pcs. Qty/ctn: 20000 pcs.
3) A% 82508, 3) A% 8R24%.
Inner packing: 50 tubes/box. Inner packing: 2 reels/box.
4) ~EE Schematic: 4y ~EE Schematic:

sticky tape

Copyright ©2023 Qunxin All Rights Reserved
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tube in box

=
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g
—
1° (DI)DL550.05
I
T L e
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i¥5 Attention

B ERCSEUROHRE. RIS, TIREERT, (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 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 where high reliability or safety is required, 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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