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NGUNXIN QXS$258
B EE=F Photo Relay

ti%i£ Description

QXS258B—mB R4, BYSERERNZEBEI GBS EIAIGaASIING I —IRE (LED) BN, SEH
HNEEB R — SRR TINE M IIFIIKNEBIRER, BFEB/MAM DD IZAISEMOSFETS,
QXS258A] LRI E B SR 2t AR LINATRHELZEESHKES. 165X (SOP16)

The QXS258 series is a high-voltage Photo MOSFET. It is optically coupled to the AlGaAs infrared light-
emitting diode (LED) input stage optically coupled to a high-voltage output detector circuit. The high voltage
output detector circuit consists of a high-speed photovoltaic diode array and driver circuitry to switch on/off
two discrete high-voltage MOSFETs.

The QXS258 series provides reinforced insulation and reliability that delivers safe signal isolation critical in
high temperature industrial applications. It is packaged in a 16-pin package.

514 Features

o XEFVESWEESSHX
Compact solid-state bidirectional signal switch
° E@)\‘E@Hﬂﬁ%%%& (V|SOZSOOO vrms)
High isolation voltage between input and output(Viso=5000 V)
o TIERE: -40°C~+125°C
Operating Temperature: -40°C~+125°C
o (RXUTRER
Low off state leakage current
o FFEIMRBSITE
Meet reinforced insulation standards
o & AEC-QI01 bR
Meet AEC-Q101 vehicle regulation level standard
o REMGEHNE
Safety and regulatory approvals
—CQC IAIE: GB 4943.1-2022 (4m=: CQC22001352993)
CQC approved: GB 4943.1-2022 (NO: CQC22001352993)
—ULIAIE: UL1577(#w=: UL-US-2236520-0)
UL approved: UL1577 (NO: UL-US-2236520-0)
—VDE JAIE: DIN EN IEC 60747-5-5 (VDE 0884-5):2021-10; EN IEC 60747-5-5:2020 (4m=: 40051490)
VDE approved: DIN EN IEC 60747-5-5 (VDE 0884-5):2021-10; EN IEC 60747-5-5:2020 (NO: 40051490)

[NiF8 Applications

o Bt ENS/KEGN

Battery insulation resistance measurement/leakage detection
o AZEHRIE BMS 353NMENY

Automotive battery BMS topological structure
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H5SHNRIEE Package and Schematic Diagram

Pin Configuration

I
NS | el bt 1,2, 6,7, 8. No connection
NC [ | 5] D1 )
A : : 3. Do not connect (internally
AN Eh connected to Pin 5)
CA 5] 4. Anode
Nele | : 5. Cathode
Ne o : H b2 9, 10. Drain 2 (internally connected)
NC[E] | ] D2

15, 16. Drain 1 (internally connected)

FmESiE2N Order Code

QX S258 - UNY - W (V) (Z2)

@ @ ®@ ® 6O 6 @
@ A AAS Company Code (QX: B Qunxin)
® FEE%Y Product Series (S258: S258)
@ HEZRZERY Lead Frame (Cu: fEHEZR Copper)
@ RIFEZERY Epoxy Type (H: F&pg Halogen-free, L: /TR Halogen/Lead-free)
® FHEFE Package (S: SOP)
® BHTIERESSE Device Operating Temperature Range (4F3BEEIERZE =M Special Range need to
be filled in or left blank)
@ AEB#IFEACED Internal Supplementary Code (#=Fgl&=H Number or None)

EN={EE Marking Information
EnZeh GBSk LOGO

"G "denotes LOGO H H H H
o BNz Y'RFESEM: A(2018),B(2019),C(2020)......

"Y"denotes YEAR: A(2018), B(2019), C(2020)...... Q
e EIZEH'WW'HKERS

"WW"denotes Week's number 8258

. ENEENREEE YWWNH
I

“N"denotes the day of the week
o BIEHFHHRELS, MU-SE8/THN, I ©
=R
In the second line, "H"denotes Halogen-free, when the U U U U U U U L
product has halogen/lead-free, leave this blank.
o FB=1TENFHAYH RN ABE 125°CF m
In the third line, “"H"denotes the product can be used in
high temperature applications (operating temperature
125°C)

Copyright ©2023 Qunxin All Rights Reserved 2 /13 Wwww.gxmicro.com
DS-QXS258-V1.3 2023-04-15



NGUNXIN
Bfi R T

QXS$258
Photo Relay

@IS E Insulation and Safety related specifications

e sy #E Sy &/iE
ltem Symbol Value Unit Note
[ertEs M’iﬁﬁ)\ﬁﬁ*ﬁ;‘c%ﬁﬁﬁﬁ, iﬁ$flﬁ§%§ﬁ%ﬁ§@ 4
) L 8.3 mm Measured from input terminals to output terminals,
Creepage Distance )
shortest distance path along body.
RN, M ANimEiaitis, BE=SHNaEES
FBSEks ) ) :
) L 8.3 mm Measured from input terminals to output terminals,
Clearance Distance : .
shortest distance through air.
HIRIEE DTl 05 mm RTINS 2 BB RER
Insulation Thickness ' Insulation thickness between emitter and detector.
IEEfRERE
FHER 4J_ Viorm 1500 Vpeak DIN/EN/IEC EN60747-5-5.
Peak Isolation Voltage
- B.M% = ) Viotm 8000 Vpeak DIN/EN/IEC EN60747-5-5.
Transient Isolation Voltage
SEEE
PR Viso 5000 Vims  |RH < 50%, t, = 1 minute, Ty = 25°C.
Isolation Voltage

RFRZ%] Absolute Maximum Ratings (T,=25°C)

2% s =\ BX L=<liv} &/iE
Parameter Symbol Min. Max. Unit Note
LED IE@HER
AR Ir - 50 mA Ta= ~40°C to +125°C
LED Forward Current
LED [a)EE &
P, IR Vi - 5 \% Ta=—40°C to +125°C
K ETi LED Reverse Voltage
Input IBEIFAEBR | : A f =100 Hz,
Peak Forward Current ” duty cycle = 0.1%
SNINER
WA P, - 100 mw
Power Dissipation
I
. - 0.02 A
FEEEEEIR Ta=25°C
Continuous Load Current I
- 0.02 A
Ta=125°C
}gwﬂ% Ipeak .
- 0.06 A tn = 1min, duty cycle
Output IE(EREBTR Ta=25°C Yo
= 0.1%, cumulative of
Peak Load Current lpeak : _—
- 0.06 A 5minutes over lifetime
Ta=125°C
SIHINR
MR P - 900 mw
Power Dissipation
I
T o Prot - 1000 mw
Total Power Dissipation
o NG LB T R RH < 50%
EﬁJ)\%Jﬁﬁﬂ i S2EE Vi <000 V.o %
Isolation Voltage tn = Tminute
TERE
R Topr -40 +125 °C
Operating Temperature
PRI Tug 55 +150 °C
Storage Temperature
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HFANEIERM Recommended Operating Conditions

SH = = BA Efif /it
Parameter Symbol Min. Max. Unit Note
R Voo - 1000 v
Supply Voltage
) % (ON
LETPNEER ( ) |F(ON) 5 10 mA
Input Current (ON)
HNEBE (OFF)
Input Voltage (OFF)
LIFRE Ta -40 +125 °C
Operating Temperature
FEEEBE
TARERIE Vo - 1000 Voc
Continuous Load Voltage
kR
RERR o -10 10 mA

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

25 "= 14 =/ ik =®A ==Ly
Parameter Symbol Condition Min. Typ. Max. Unit
LED i
R lkon I, = Max. - 135 3 mA
LED Operate Current
LED XBREEITR
e AT leoft I, = Max 0.2 125 - mA
KT LED Turn Off Current
Input El[=Eh
P B Ik Vg = 5V - - 10 UA
Reverse Current
LED IFm)/E&p&
LEFIFER Ve l-=5mA - 132 15 Vv

LED Dropout Voltage
TERE (ACIEE)

Vi lorr=10uA 1500 - - V
Load Voltage (Peak AC)
Ron Ir=5mA I, = Max.
L ) - 4 15 Q
SiErE Ta=25°C Within 1s on time
s On Resistance Ron It =5mA I, = Max. . 20 o
Output Ta=125°C Within 1s on time
RS ILeak lr = 0mA; V= 1500V - 0.1 10 uA
Off State Leakage Current
mies Cour Vs = OV, f = IMHz - 60 - oF
Output Capacitance
e =5mA; I, = 20mA
. . - 0.6 15 ms
FFiEATE T Ta=25°C
Turn On Time o I = 5mA; I, = 20mA
- - 1.5 ms
Ta=-40to +125 °C
lr = 5mA; I = 20mA
N s . - 0.2 0.5 ms
e SRR E) T Ta=25°C
Transfer Turn Off Time of lr=5mA; I = 20mA 05
- - . m
Characteristics Ta=-40to +125 °C °
/O BB
RS Ciso f = IMHzZ; Vg =0V - 13 3 oF
I/O Capacitance
#14a 1/0 fREEBE
Initial 1/O Isolation Riso 500 V DC 10° - - Q
Resistance
"
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BIESEERAF N4 Typical Electro-Optical Characteristics Curves

Fig.2 Current vs. Voltage Characteristics Of Output At MOS

Fig.1 On Resistance vs. Ambient Temperature Characteristics (DC)

Portion
6 25
LED current: 5 mA
55  Continuous load current: 20 mA
g -
= <
I~ g
=1
g 5 -0.08 0.08
~ 9
5 §
3
-40 -25 -10 5 20 35 50 65 80 95 110 125
=25
Ambient Temperature-T, (°C) Output Voltage-V, (V)
Fig.3 LED Operate Current vs. Ambient Temperature Fig.4 LED Turn Off Current vs. Ambient Temperature
Characteristics Characteristics
2 2
= 19 T 19
E 18 < 18
= 17 T 17
- =
g 16 £ 16
t =1
S 1.5 ; 15
Q o
8 1.4 w 2 14
213 213 w
2 1.2 2 12
= 1.1 - 11
1 1
-40-25-10 5 20 35 50 65 80 95110125 -40 -25 -10 5 20 35 50 65 80 95 110 125
Ambient Temperature-T, (°C) Ambient Temperature-T, (°C)
Fig.5 Turn On Time vs. Ambient Temperature Characteristics Fig.6 Turn Off Time vs. Ambient Temperature Characteristics
800 300
LED current: 5 mA 280 LED current: 5 mA
750 — Continuous load current: Continuous load current:
— = 260
B Max. (DC) 3 Max. (DC)
700 5 20
q'é GIE) 220
£ 650 £ 200 /—\
§ 600 § 1%
E £ 160
= & 140
550
120
500 100
-40 -25 -10 5 20 35 50 65 80 95 110 125 <40 -25 -10 5 20 35 50 65 80 95 110 125
Ambient Temperature-T, (°C) Ambient Temperature-T, (°C)
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Fig.7 Turn On Time vs. LED Forward Current Characteristics Fig.8 Turn Off Time vs. LED Forward Current Characteristics
700 166 A _
Continuous load current: 16 Continuous load current:
600 Max. (DC) Max. (DC)
- - 164
500 2 163
= =
b 400 y 162
£ E 161
= 300 c
S £ 160
£ 200 £ 159
. & 158
100 157
0 156
0 10 20 30 40 50 60 0 10 20 30 40 50 60
LED Forward Current -I; (mA) LED Forward Current -I; (mA)
) Fig.10 LED Dropout Voltage vs. Ambient Temperature
Fig.9 LED Forward Current vs LED Forward Voltage o
Characteristics
100 15
< 90 _ 145
E 80 2 14 LED current: 5SmA
z 70 v 135
s B0
g 60 £ 13
3 50 S 125
T El
s 40 8 12
E ;g £ 115
a
a @ 11
= 10 1.05
0 1
13 135 14 145 15 155 16 -40 -25 -10 5 20 35 50 65 80 95 110 125
LED Forword Voltage-V; (V) Ambient Temperature-T, (°C)
Fig.11 Output Leakage Current vs Ambient Temperature Fig.12 Turn On/Off Time
.10
g o
'_.‘E 8 Input
2 7
E 6
=
ED 5 Output
4 - |
% / 90%
o 3
|
5 2
2 / 10%
:'5 1
S
0 ton tore
-40-25-10 5 20 35 50 65 80 95110125 > >
Ambient Temperature-T, (°C)
i RN R S S0 5 .
Note: The test sample capacity of the typical performance curves is 5pcs.
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RS8R Application Information

QXS258 B—MERBE, THihINEFERATYE MOSFET, EINGEEM—MWEFX, LED @idfRiREEERzEmARE (B 13) . ZBEALE
EEEZE SmA Z 10mA,

QXS258 is a single-channel Photo MOSFET with no output power requirement, which likes a bidirectional switch. The input side is LED
driven and requires a current limiting resistor (Figure 13). Recommended input forward current is 5 mA to 10 mA.

BN LED BB INEREH RS, BT RN IR EE MOSFETs, HFEREIKENE LED B, SR iRE L7
HSEIR, 9 MOSFETs ROt GERE, LURIERSHHISIE.

The input LED is optically coupled by a stack of photodiodes, which drive the two high-voltage MOSFETSs through a drive circuit. When
the current is driven to the LED, the light creates photo current on the photodiode to charge the gate of the MOSFETS, to switch and
keep the device on.

—FRERAUROR FREBER (FORE 13) |, QXS258 MM NERUMBRIEE], Witin (SEMN) S8, QXS258 AIEERE Bt R IRRYNEN ()
AN) ZREEN (L) 95,

A typical application circuit (Figure 13) shows QXS258's input being controlled by the microprocessor to switch the output (high voltage
side). The galvanic isolation of QXS258 protects the low voltage side of the circuit (input) from the high-voltage side (output).

SIE8 = 9N 15 = 16 EMERERE. 1Ei(T PCB MBS, TLMERMMFAYEEA— 131, BETLLESIE (8E9) # (15E716) 12K,

Pins 8 to 9 and 15 to 16 are internally connected. In routing the PCB layout, either of the pins can be used. Shorting the pins (8 to 9)
and (15 to 16) is also acceptable.

Fig.13 Typical Application Circuit

High Voltage
Opto-Isolation

] 16 Output
= = o— /é,——o
g Run 3
P> T
£ X T
= [ (o op O

[ [10]

= £

GND1 GND2

BBzhAdiE Turn On Time

Ton ZIHIABRIFN, HEEBARRANEIN, TovER, £ LED RIS ATIERREEN, BTGB INMmNERASSI Toy INE, 2NE
14 Fr,

Ton is influenced by the level of input current. As input current is increased, the Toy becomes shorter. In a situation where Toy needs to
be shorter than what the maximum level of input current can achieve, peaking can be implemented as shown in Figure 14.

Fig.14 Peaking Circuit and Sample Input Timing

High Voltage

GND1 GND2
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E: FEIEREE, LED SJLARMMEAIGIRED, LISEEIE/NY Tone B MR Vie IETHRINRERRERAIE T, ZTREARZIHEY
R

Note: In this circuit, the LED can be driven by two inputs to achieve shorter Toy. The second input Viy,'s duty cycle must set to a lower
duty cycle to achieve the peaking effect.

SMIZR~ Outline Dimensions

SOP16
7.5+0.3
] N ‘ 8.763+0.3
= AR P i S J
i f/\ 'T\\’\ :3: L1 Jj ‘
= ) E 0.4x0.1 H - ‘
— H 2 143202
= i — 1.2740.12 (S\i! | 10.363+0.3
EA{37 Unit: mm
BIVERH B Recommended Pad Layout
1.27
T
A
i i i i © 9.928
a 1
80500008
0.6
E8437 Unit: mm

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

 —
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Bl EERZE Solder Reflow Profile

o
L8]
2 T
2 Ts Max. L
e
[
o
E Ts Min
h _________
g ts
£
5
]
L]
o
g
3
o
25°C
=
Time (s)
(=] = =/IME BAE By
ltem Symbol Min. Max. Unit
THEE
TR T, 150 200 °C
Preheat Temperature
AT
FREAATE) . . 60 120 .
Preheat Time
i
FHEE _ - 3 °C/s
Ramp-Up Rate (T, to Tp)
RIBELIRE
ma R T, 217 oC
Liquidus Temperature
JamF T
Hmmt L t 60 150 s
Time Above T,
IJ]AZ 2%1:—
SERE T, : 260 C
Peak Temperature
T 1E(Te-5)%0 Tp ZBAYRTIE] ; ) 30 .
Time During Which Tc Is Between (Tp-5) and Tp P
iR
B:F/ JES ~ ~ 6 °C/S
Ramp-down Rate (Tp to T})

T ENERTRASREAN ARG FATEIRE, SSTEEBEIR.

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 25 to 140°C

I
0 30 60 90 120 150

Time (sec)

»
>

T
180 210 240

F T I8EXIR#E Soldering with hand soldering iron

A FTIERRNABT - @mREsF R,

Hand soldering iron is only used for product rework or sample testing;

B. FIIESKIREK: JRBE 360°C + 5°C, HJiE)<3s,

Manual soldering method Temperature: 360°C + 5°C, within 3s.
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2% Packing

B ;L33 Summary table

B BEL5N BYE ZHE | B4R BREELSHIE EAE | EONEEMIE B/iE
SR Bin= 50 Mg,
SOP16 850 R/& | 2&/2 | 108// | 450*390*0.1 34*6*34 38*36*36.5
($330mm ) i =/ m Cm M s 100
Package P i) P Quantity | Quantity | Quantity Antist.atic I?ag I?ox ‘ Ca‘r.ton‘ Note
Type per Reel | perBox |per Carton| Specification | Specification | Specification
L 50S t
Reel 850 pcs | 2reels | 10 boxes e ' Pacesa
SOP16 450*390*0.Tmm | 34*6*34cm | 38*36*36.5cm |the beginning and
($330mm Blue) /reel /box /ctn
100 Spaces at the end
B fFTrEEE Tape & Reel
1) BEHE: 850 R,
Qty/reel: 850 pcs.
2) Bfagg=: 17000 R,
Qty/ctn: 17000 pcs.
3) NBE%E: §R2&,
Inner packing: 2 reels/box.
4) ~E[E Schematic:
= (P 16£0.1 (Po) 420.1 (P2)2:0.1 (Do)e1.55£0.05 _
2 (1)030.02 ¢
n @69{9{&@@@6}@4&@6}{{}6/@’@{9@@@6}@ E
s £
o 2 | | | | | m
3 & !
R R IR RImIRAi R IRAA R A iR
| | | | |
(DD®1.55+0.1
S
! [TKo)gim
!
(A0) 10.550]1
{7 Unit: mm
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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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