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NGUNXIN QXS258A
B EE=F Photo Relay

ti%i£ Description

QXS258AR— B LS, BES/ER NSRRI GEEEIAIGaASIINEC—RE (LED) WA, SEH
HNEEB R — SRR TINE M IIFIIKNEBIRER, BFEB/MAM DD IZAISEMOSFETS,
QXS258ARJ LR EEsRRVE SR St A= LI NARHZErESEE. 165IME% (SOP16) |

The QXS258A 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 QXS258A 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.

154 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 Fth, 55 RoHS fnE
Pb free and RoHS compliant
o & AEC-QI01 FEMFAE
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)
—ULJAIE: UL1577(#w=: UL-US-2236520-2)
UL approved: UL1577 (NO: UL-US-2236520-2)
—VDE JAIE: DIN EN IEC 60747-5-5 (VDE 0884-5):2021-10; EN IEC 60747-5-5:2020 (4w=: 40051490)
VDE approved: DIN EN IEC 60747-5-5 (VDE 0884-5):2021-10; EN IEC 60747-5-5:2020 (NO: 40051490)

[iFd Applications
o EHEthBRAIENISE/ RN

Battery insulation resistance measurement/leakage detection
o SZEERIME BMS HHFNMED

Automotive battery BMS topological structure
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H5SHNRIEE Package and Schematic Diagram

Pin Configuration

NC [T 1161 D1 1,2, 6,7,8. No connection

Ner HE] bt 3. Do not connect (internally

f: E connected to Pin 5)

A 4. Anode

NC [E] 5. Cathode

NC [ {10] D2 9, 10. Drain 2 (internally connected)
Ne[E] 2102 15, 16. Drain 1 (internally connected)

FEmB SN Order Code

QX S258A -UNY - W (V) (Z2)

@ @ ® ® 6 ® @
@ ~EHS Company Code (QX: B Qunxin)
@ FFm&ER%Y Product Series (S258A: S258A)
® HELRZERY Lead Frame (Cu: §F4EZE Copper)
@ WIPEZERY Epoxy Type (H: FTox Halogen-free)
® FEEHZE Package (S: SOP)
® 2T IERESBE Device Operating Temperature Range (4535BEEEsZ A Special Range need to
be filled in or left blank)
@ MEBxPFALED Internal Supplementary Code (¥{=ak& 23K Number or None)

EPZF{ZFE Marking Information

EN==ch GRS M LOGO

"G "denotes LOGO H H H H
o ElzxaR"Y'RFEEM: ARRO18), B(2019), C(2020)......

"Y"denotes YEAR: A(2018), B(2019), C(2020)...... (',)
o EIFH'WW'HERES

"WW"denotes Week's number. 82 58A

. EISNRERERE YWWNH
T

“N"denotes the day of the week.
o ENFHRYHHELTH

"H"denotes Halogen-free U J U U U U U U

o ENFHRRY T RERENm

“T"denotes the Vehicle specification products.
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@IS E Insulation and Safety related specifications

e Coasy #E Sy &B/iE
[tem Symbol Value Unit Note
TesiEss ME@)\ﬁﬁ*ﬁ;‘cUﬁﬁﬁﬁ, iELZEfZIS%%EEE%E%?é 4
) L 8.3 mm Measured from input terminals to output terminals,
Creepage Distance )
shortest distance path along body.
s 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)

s = BEE EAfif it
Parameter Symbol Rating Unit Note
LED IE[@EER
LEORR I 50 mA Ta= ~40°C to +125°C
LED Forward Current
LED R[aRBE
e IR Vi 5 \Y Ta=—40°Cto +125°C
&5t LED Reverse Voltage
Input IE(EIECIEER | ’ A f =100 Hz,
Peak Forward Current FP duty cycle = 0.1%
A \THER
BAID - b 7c W
Power Dissipation
I
. . 0.02 A
FFEEERIR Ta=25°C
Continuous Load Current I
0.02 A
Ta=125°C
| ea
o L peak 0.06 A
Eei IEEREER Ta=25°C 100 ms (1 pulse)
Output Peak Load Current lpeak Vi =DC
0.06 A
Ta=125°C
EBEBEAR t=Tmin(continuous),
ESy=TEI=ENY » 06 A in(continuous)
avalanche current In the off state
SLHTHER
W P 900 mw
Power Dissipation
=T
e o Piot 1000 mw
Total Power Dissipation
A N\G L BRI SR & RH < 50%
L %Uﬁ RSS2 & Vio 5000 V.. %
Isolation Voltage tn = Tminute
TERE
Fi= Topr -40~+125 °C
Operating Temperature
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25 we el -Tivs - x3
Parameter Symbol Rating Unit Note

T??’ﬁ%mnr; Tstg e 10 OC

Storage Temperature

J\:F}dem‘x Tool 260 °C

Soldering Temperature

Note: This product is more sensitive than conventional products to electrostatic discharge (ESD). It is therefore all the more necessary to

observe general precautions regarding ESD when handling this component.
R AFRES T MBI (ESD)EEUR, FIt, EAIRIRRHRT, EHEYEESTEX ESD f—RINbIEHE,

HFANEIESRMH Recommended Operating Conditions

¥ s =2\ =N Sy &/iE
Parameter Symbol Min. Max. Unit Note
Af i ON
ETPNEEN ( ) |F(ON) 5 15 mA
Input Current (ON)
fINEBIE (OFF)
\/F(OFF) '5 04 \/
Input Voltage (OFF)
I 2%1:—
fF & Topr -40 +125 °C
Operating Temperature
FEREBE
=5 ;g\%ﬁf v, . 1500 Voo
Continuous Load Voltage
==
IR I 20 20 mA
Load Current
e
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FaaiFES#] Electro-optical Characteristics (Ta=25°C)

SH s Il =) 1 Ei] BA By
Parameter Symbol Condition Min. Typ. Max. Unit
LED b
TR lron I, = Max. - 11 3 mA
LED Operate Current
LED XBrET
e AT Irof I, = Max 0.2 1 - mA
RSt LED Turn Off Current
Input 1=z
P SR Iy Vg = 5V - - 10 UuA
Reverse Current
LED IE[E)/&k
[EFIFER Ve lr=5mA - 135 15 v
LED Dropout Voltage
TEBE (ACIE
REFRIE (ACIE(E) Vi lorr=10uA 1800 - - v
Load Voltage (Peak AC)
Ron Ir=5mA I, = Max.
N " ) - 35 150 Q
E4@EBH Ta=25°C Within 1s on time
Z I On Resistance Ron I = 5mA I, = Max.
s I P OMATL = Max - 70 | 150 Q
Output Ta=125°C Within 1s on time
RS ILeak lr = 0mA; V= 1800V - - 10 uA
Off State Leakage Current
mies Cour Vs = OV, f = IMHz - 60 - oF
Output Capacitance
e =5mA; I, = 20mA
N . - 250 1500 us
FFiEATE T Ta=25°C
Turn On Time o I = 5mA; I, = 20mA
- - 1500 us
Ta=-40to +125 °C
lr = 5mA; I = 20mA
N o . - 200 500 us
e KIfHdIE) T Ta=25°C
Transfer Turn Off Time of lr=5mA; I = 20mA 500
Characteristics Ta=-40to +125 °C “e
/O BB
el Cro f = IMHz; 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.1 On Resistance vs. Ambient Temperature Characteristics (DC) Fig.2 Load Current vs. Output Voltage Characteristics
100 4
LED Furrent: 7 MA LED current: 5 mA 30
80 Continuous load current: 20 mA
@ ~~
o £
é 60 -
=] -
o1 =1
@ £
7 40 £-1 -08 -06 04 67 0 02 04 06 08 1
2 O -10
E 3
S
20 S -20
0 -30
-40 -25 -10 5 20 35 50 65 80 95 110 125 40
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
3 3
TE 2.5 Continuous load current: 20 mA é, 2.5 Continuous load current: 20 mA
T 2 £ 2
E
315 E 15
3 =)
o1 E 1
3 =
g a
a
& 0.5 = 0.5
0 0
-40 -25 -10 5 20 35 50 65 80 95 110125 -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
500 500
450 LED current: 5 mA 450 LED current: 5 mA
Continuous load current: 20 mA - Continuous load current: 20 mA
,§ 400 2 400
< 350 < 350
= =
Jg 300 \’/ UEJ Al
B 250 o 250
=1 =
& 200 £ 200
£ 150 £ 150
2 5
& 100 £ 100
50 50
0 0
-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
500 500
450 Continuous load current: 20 mA 450 Continuous load current: 20 mA

= 400 = 400
= =

< 350 < 350

300 300
E £

= 250 £ 250

g 200 £ 200

£ 150 £ 150
= =

& 100 & 100

50 50

0 0

0 10 20 30 40 50 0 10 20 30 40 50
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

Characteristics
100 1.6
<
£ gl 15 LED current: 5mA
ol %
£ 10 14
& o
3 > 13
T :
©
2 1 S 12
£ A
8 =11
8 8
0.1 1
06070809 1 111213141516 17 18 -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
0.5
< Load Voltage 1800 V
3 (.45 Load Voltage 1800
j 0.4 Input
% 0.35
£ 03
=
g 0.25 Output
8 - |
% 0.2 / 90%
3 015
g 01 4//// 10%
= 0.05
S
0 tON R tOFF
-40 -25 -10 5 20 35 50 65 80 95 110 125 g
Ambient Temperature-T, (°C)
i SRR REE 0 5 Bl
Note: The test sample capacity of the typical performance curves is 5pcs.
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RZF(EE Application Information

QXS258A B—FhEpiEIE, TTHIHINERERAYE MOSFET, EINgesl— P EHX, LED BiIRmeEEIKamAG (B 13) . A
EEHEFS 5mA = 10mA,

QXS258A 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 5mA to 10mA.

NI LED Bid Yo —IREEEHIT A BT, B REBIERIENF N SE MOSFETs, HERHERaNE] LED B, Yoy —RE L=
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.

—FRERAURI AREBER (J0E 13) |, QXS258A RUMIARBRMAMERS=H, Witin (SEM) S8, QXS258A KIFEIRE AT B R FEIRAYREM

(fN) ZEEEN (L) 95,

A typical application circuit (Figure 13) shows QXS258A's input being controlled by the microprocessor to switch the output (high
voltage side). The galvanic isolation of QXS258A protects the low voltage side of the circuit (input) from the high-voltage side (output).

SO E 10015 = 16 ERANERE, #1T PCB ABHY, HILMERMMMFYEET— 3518, BETLUESIE (9= 10) 1 (15E16) 12K,

Pins 9 to 10 and 15 to 16 are internally connected. In routing the PCB layout, either of the pins can be used. Shorting the pins (9 to 10)
and (15 to 16) is also acceptable

Fig.13 Typical Application Circuit

High Voltage

Opto-Isolation

il o1 5T

5 =%
0 -0

GND1 GND2

1 HHA

MI(.I‘()])I’I)(.(.\\()I‘
A.AAH %

Bz&hAdE Turn On Time

Ton ZIHIABRIFNN, HEEBARRANEIN, TovZER, £ LED RIS A TIERREEN, WITBINMmNERASSI Toy INE, 2NE
14 F,

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
Ruiow
16 Vour
1]
Ruro
Vi
V2 Rueo
Vi
10
[ ]
GND1 GND2

T fEUEEBEEHR, LED TLARMMaANIRIKE, LASCIRE/NY Tone S NHIN Vine IS TLVSERREI ST, Te0AEIHER
=,

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.
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YMiZR~T Outline Dimensions

SOP16
7.50+0.30 =} 8.79+0.30
o | ]
o - : A
),
g 0 i i i i i i i i i i i i
53 £ 0.40+0.10 ‘ 0.65+0.25
o oM + 1.27+0.12 6.35+0.12 10.36+0.20
wmn f
o
—| £
£ 1=
11 1=

E8{7 Unit: mm
EIEERH B Recommended Pad Layout
1.27
1
I .
1-4%% i MT
| | 9.928
. 8.493
nNpENE (1] ] !
pypooyuypy
|| 06
(7 Unit: mm

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

 —
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Bl EERZE Solder Reflow Profile

Package surface temperature Tc (°C)

Time (s)

S| s /IME BAE =2liv)

[tem Symbol Min. Max. Unit
T
TGRS T, 150 200 °C
Preheat Temperature
AT
SRARITE t, 60 120 s
Preheat Time
FHRERE _ - 3 °C/s
Ramp-Up Rate (T, to Tp)
THIBEE
,1§szﬁf£1 = T, 17 o
Liquidus Temperature
NEIEESE
RS T, t 60 150 s
Time Above T,
mél N=| §
FHERE T, - 260 °C
Peak Temperature
T E(Tp-5)%0 Tp ZBRIATE ; i 20 .
Time During Which Tc Is Between (Tp-5) and Tp P
PERIEREE . ) 6 “C/s
Ramp-down Rate (Tp to T))

E BENAEPTRROREEM RS THITEIRRE, RS TREET =X,

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 ;C2% Summary table

B %5 BYE | SHE | BHE | H#ESIMS S FE CBUEUAZ) A B/iE
SR Bin= 50 M1,
SOP16 850 R/ | 2 8#/2 8 &/f8 |450%390*0.1 340*340*75 650*375*365 .
($330mm ) i it i o m " i 100 st
Pack ti ti ti Antistatic B Cart
ackage Packing Form Quantity | Quantity | Quantity nls.a lc.ag Box Specification z?.on‘ Note
Type per Reel | per Box |per Carton| Specification Specification
Leave 50 Spaces at
Reel 850 2 8 -
SOP16 450*390*0.1mm| 340*340*75mm |650*375*365mm|the beginning and
(#330mm Blue) | pcs/reel | reels/box | boxes/ctn
100 Spaces at the end
B 83 Tape & Reel
1) B&#H=2 850 %,
Qty/reel: 850 pcs.
2) BfEE: 13600 R,
Qty/ctn: 13600 pcs.
3) NBE%E: §R2&,
Inner packing: 2 reels/box.
4) ~E[E Schematic:
=
A
©
5 (P1)1620.1 (Po) 4=0.1 (P2) 2+0.1 (Do)®1.55.00
~ (1) 0.3+0.02
5 R I R I A LA A
3
3 & = ‘ ) =[N ‘ =/ N 0 P 7 B IO
z z‘ ! ‘ z‘ ! ‘ T
= | Ed = | Ed = | = ‘ | |

(D1)®1.55+0.1

{3z Unit:
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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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