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iR Description

ATS258R—=E4triEas . EIEEHHRNREEGESEIAIGAASINLE—IRE (LED) MAR. BER
MR —NEECATIREGFIFIRERIRAER , BT EE/MARNDIZASEMOSFETS,

ATS258 P LIRSS RAV MBS REMY | AeRTINATRALLNESHES. 165//#33% (SOP1e) .

The ATS258 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 ATS258 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.

¥ Features

- REBESWEESHX
Compact solid-state bidirectional signal switch
» BN-BHREEEE (Viso=5000 Vins)
High isolation voltage between input and output(Viso=5000 V/,s)
= T{EEE : -40°C ~+125°C
Operating Temperature: -40°C ~+125°C
. EXWTRER
Low off state leakage current
- FFEMEESIRE
Meet reinforced insulation standards
« & AEC-QI01 FEHtRE
Meet AEC-Q101 vehicle regulation level standard
- REMGERE
Safety and regulatory approvals
—CQCIMIE: GB4943.1-2022 (%S : CQC22001352993)
CQC approved : GB 4943.1-2022 ( NO: CQC22001352993)
—ULIAIE : UL1577@S : UL-US-2236520-0)
UL approved: UL1577 ( NO: UL-US-2236520-0)
—VDE AME : DIN EN IEC 60747-5-5 (VDE 0884-5):2021-10; EN IEC 60747-5-5:2020 (4%S : 40051490)
VDE approved: DIN EN IEC 60747-5-5 (VDE 0884-5):2021-10; EN IEC 60747-5-5:2020 (NO : 40051490)

EZ B Applications
« ERihESEENE/REET

Battery insulation resistance measurement/leakage detection
« SEHN BMS #ER
Automotive battery BMS topological structure

Copyright © 2023, AOTE All Rights Reserved. Release Date :Nov 1, 2022. www.aotesemi.com




y 4 (el ATS258

HEMREE Package and Schematic Diagram

Pin Configuration

e I m]]

~e [T : ) o 1,2, 6,7, 8. No connection

alh ' 3.Do not connect (internally

AN Eb connected to Pin 5)

P # ; 4. Anode

N : 5. Cathode

: E i 2 ::t 9, 10. Drain 2 (internally connected)

15,16. Drain 1 (internally connected)

FFREEHSMNU Order Code

AT S258 - UN Y - W (V) (Z2)

@ @ ® @ 6 6 @
@ AFMLEE Company Code (AT: B4 Aote)
@ r=Ea&%! Product Series (S258: S258)
® HEZRBY Lead Frame ( Cu: §F4EZLE Copper)
@ WASSEBY Epoxy Type ( H: &g Halogen-free, L: F553/74R Halogen/Lead-free)
® FHER/R Package (S: SOP)
® BT 1EERESBE Device Operating Temperature Range (5T EIEIEREZH Special Range need to
be filled in or left blank)
@ WEBNFRE Internal Supplementary Code (#=Fai&ZH Number or None)

ED=F{§ B Marking Information

« Epzeh AU gEaiEREE | OGO
"% denotes LOGO
Elsech “Y' (R A(2018),B(2019),C(2020) ... ..

"Y" denotes YEAR : A(2018), B(2019), C(2020) ... ... D l: [ —‘
. IR WW REES ' -
"WW" denotes Week' s number oOm
« BNz "N" RFREHL S258
Ii _denotes the day f)f the week N YWWNH
o BTN H KFRLR, ME~REXR/TH , 1 H

In the second line, “"H” denotes Halogen-free, when the J I_ U U U L J U
product has halogen/lead-free, leave this blank.
FE=ATENFPRY "H" KRR 125°C @3
In the third line, “"H" denotes the product can be used in
high temperature applications (operating temperature
125°C)
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HBEMBMER Insulation and Safety related specifications

me s 0 B &
Rem Symbol Value Unit Note
femsss MWBNiRREtE , T EAASISIEERE
c . L 83 mm Measured from input terminals to output terminals,
reepage Distance shortest distance path along body.
i MaNRZltE , BI=SIREIES
a - D L 83 mm Measured from input terminals to output terminals,
earance Distance shortest distance through air.
EELoiiTE) DTI 05 o REREIIRNEE Z BRREERE
Insulation Thickness ’ Insulation thickness between emitter and detector.
IE{ERREEFEE
Peak Isolation Voltage Viorm 1500 Vpeak DIN/EN/IEC EN60747-5-5.
BSIREEE
Transient Isolation Voltage Viorw 8000 Voesk DIN/EN/IEC ENG0747-5-5.
ffii}f Voltage Viso 5000 Vis | RH <50%, tn, = 1 minute, Ta = 25°C.

R MR£¥ Absolute Maximum Ratings (T =25°C)

25 s B 7N B (=
Parameter Symbol Min. Max. Unit Note
LED IEMFER
LED Fo:war”(;bCurrent I - >0 mA Ta=—40°C to +125°C
LED [EEE/E
V = 0 O
S LED Reverse Voltage Ve - > Ta=—40°Cto +125°C
Input IE{EIEEEETTE L 1 A f=100Hz,
Peak Forward Current ? B duty cycle = 0.1%
LEPNYIES
] 100 \Y
Power Dissipation P : m
L i 0.02 A
PR Ta=25°C
Continuous Load Current L i 0.02 A
Ta=125C
gl‘l&ﬁ% Ipeak
0.06 A = i
Output BT T,= 25°C - tm = 1 min, duty cycle
= 0.1%, cumulative of
Peak Load Current Tpeak ) o
Ta= 125°C - 0.06 A Sminutes over lifetime
900 \Y
Power Dissipation Pou - m
BIIFE
Total Power Dissipation Pra - 1000 mW
BNGLRETTSZEE y 5000 v RH < 50%
Isolation Voltage 0 ms tm = 1 minute
TIERE
opr -40 °
Operating Temperature Top 15 c
TR . 5 °c
Storage Temperature 9 -55 *

www.aotesemi.com
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EEFNRELKRHYE Recommended Operating Conditions

ATS258

oo i /b N By ey
Parameter Symbol Min. Max. Unit Note
FRREEE
1 %
Supply Voltage Voo - 000
BINEETE (ON)
5 10
Input Current (ON) Tron mA
BNFEJE (OFF)
Input Voltage (OFF) Vrorn -5 04 v
TIEEE . 0 s .
Operating Temperature A +
FHEEEEE
1
Continuous Load Voltage Vo - 000 Voc
e s
TEFRR L » 0 L

Load Current
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= RIS £ 8 Electro-optical Characteristics (Ta =25°C)

2 s #4 BN RE | BX | 8
Parameter Symbol Condition Min. | Typ. Max. Unit
LED FH=EESR
= . 135 3
LED Operate Current Jfon L = Max - mA
LED KHfeER
= 0.2 125
P2-a LED Turn Off Current Trof L =Max - mA
i
Input AR I Ve = 5V ] ] 10 A
Reverse Current
LED IEM %R
= 132 L \%
LED Dropout Voltage Ve lr=5mA - 3 5
TREFEEE (ACIEE)
Vi = 1500 \Y
Load Voltage (Peak AC) : lorr=10uA - -
Ron . IF= 5mA I = Max. ) 4 1 0
=0t = 2N Ta=25C Within 1s on time
s On Resistance Ron = 5mAl = Max. . 2% R
Output Ta=125C Within 1s on time B
KEiRER
= ; = 0.1 10
Off State Leakage Current Leak lr=0mA; Vi = 1500V - uA
MBS
=0V, f= 60 F
Output Capacitance Cour Ve = OV, f=1MHz - - P
=5mA; IL=20mA
F=omA; L =20m ) 06 | 15 ms
Eay=:hil:] . Ta=25°C
Turn On Time o =5mA; I =20mA 1s s
Ta=-40to +125°C - - ’
=5mA; [ =20mA
: k oo ] 02 | 05 | ms
&R KM E) . Ta=25°C
Transfer Turn Off Time o F=5mA; L=20mA
Ta=-40to +125 °C - - 0.5 ms
Characteristics AT
I/OBH
= ; Ve= 1 F
I/O Capacitance Gio f=1MHz; Vs =0V - 3 3 P
#4& 1/0 FRESHEERE
Initial I/O Isolation Riso 500V DC 10° B B Q
Resistance
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Fig.1 On Resistance vs. Ambient Temperature Characteristics (DC)

LED current: 5 mA
Continuous load current: 20 mA

A

On Resistance-R,,, (1)
£

-4 <25+l 5 2 3 50 & B 85 10 15

Ambient Temperature-T, [}

Fig.3 LED Operate Current vs. Ambient Temperature
Characteristics
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Ambient Temperature-T, [*C)
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Fig.5 Turn On Time vs. Ambient Temperature Characteristics

R0
LED current: 5 mA

= VAl Continuous load current;
2 Max. (DC)
£ 700
f
. fial
g
= bl
z

550

300
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Ambient Temperature-T, [°C]
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BB EBISMHEMSE Typical Electro- Optical Characteristics Curves

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

Portion

Lo Current-1, (mA)

o

Dutput Voltage-V, (V]

Fig.4 LED Turn Off Current vs. Ambient Temperature

Characteristics

LED Turn OFf Current-l,,, [mA)

o
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Fig.6 Turn Off Time vs. Ambient Temperature Characteristics

Turn OFf Time-T,; [us)

oo
780 LED current: 5 mA
260 Continuous load current:
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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 :
Continuous load current: 165 Continuous load current:
600 Max. (DC) " Max (DQ)
= = 164
< 500 -j; 163
= oy
4 400 v 162
£ £ 161
S 300 3
g £ 140
£ 200 £ 150
2 it = 1508
157
0 156
] 1 20 i 40 al 60 0 1 20 i 4 ail 6l
LED Forward Carrent -I, [mA) LED Forward Current -1, [mA]

Fig.10 LED D t Volt . Ambient T t
Fig.9 LED Forward Current vs LED Forward Voltage 9 ropoutt vollage vs. Ambient Temperature

Characteristics
100 15
= a0 145
E B % 1.4 LED current: 5mA
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o + 135
o 0 s 1.35
g 6l 2 13
5 [=]
3 50 2125
= =2
g 40 2 L
5 30 E 115
o 20 g 11
=
3 10 105
0 1
13 135 14 145 15 155 L&/ 40 25 <10 5 X0 35 50 BS BO 95 110 125
LED Forward Voltage-V. (V] Ambient Temperature-T, (°C)
Fig.11 Output Leakage Current vs Ambient Temperature Fig.12 Turn On/Off Time
— 10
3
.|
ot B Input
= 7
£ 6
g &
. ° Crurput
R |
% WG
A 3
— 2
5 2
& _// 108
- 1
=1
1] tDN B - tr_ﬂ-r
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E ESEET REE S 5 B

Note: The test sample capacity of the typical performance curves is 5pcs.
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BI A8 {&§ B Application Information

ATS258 2—FhEpiEiE , FHHINEERAYE MOSFET ,  HITREU—UaFFX. LED @IfRirEEkaimNgG (B 13) . SN
MEEFA SmA = 10mA,

ATS258 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 B INEMEHTEFRS . B IRaEERIREN™NEE MOSFETs, MBS LED BY , Sy —ikE b=

JEFER . /9 MOSFETs AOtifithsere .  LURERRHHISE.

The input LED is optically coupled by a stack of photodiodes, which drive the two high-voltage MOSFETs 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 MOSFETSs, to switch and
keep the device on.

—RHEERUAONVFRFRER (QE 13) , ATS258 AUMIAERMERSEE , Hitin (SEN) SiE. ATS258 RURIRERERAEEIMREN (@
AN ZEEEMN @) a9,

A typical application circuit (Figure 13) shows ATS258's input being controlled by the microprocessor to switch the output (high voltage
side). The galvanic isolation of ATS258 protects the low voltage side of the circuit (input) from the high-voltage side (output).

S8 = 97015 = 16 AEPIRRIEE. 1EiH{T PCB /SR , TILMERR MIREHEHIT—NS . taLUSSIE (8 = 9) # (15 = 16) FEi&.

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 Valisge
Opto-Isolation
Chuipwi
= H o 10
g "-...__- 6
j “"“'\L
% O —0
[
GNm GRI

BabEtiE Turn On Time

Ton ZHNERAVFN, FEERMNBRANGIN, TonZHE, £ LED AR ATIFRICEERN , SIS\ Ton INE ,  W0E
14 Ffr,

Ton is influenced by the level of input current. As input current is increased, the Tox becomes shorter. In a situation where Ton 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 Volinge
13—
] 1 Vs
=a I uia
¥
: i
! )
I
L
LGN [ e
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E . TRLEEERT, LED SILABHAMNAANGIESD ,  LASSHEE/M Tone S52ANEIN Vv FOSZSHURRRENRIRAIGZSEL , A REXTIRIER
=

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

9 2 R Outline Dimensions

SOP16
75%03
I 8763403
= AR =
= ~ 3 R A I
== E 0.40. 1 _||_ -
—l uu = 1.43£0.2
== s 1.27+0. 12 E n 10363£0.3 -
== —_ S
]

BA{7 Unit: mm

BiNERHBBE Recommended Pad Layout

9.928

8.493

B Unit: mm

E: FERFRIERE.

Note : The picture above is the front view of the product.
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B 7R Bl 2@ Solder Reflow Profile

i
Tp-5°C === == r
o v
=]
e O e S i
e A ; %
:
3
=
3
¥
i
&
m
-
£
25°C
-
Time (s)
;e s BV b 73| L i)
tem Symbol Min. Max. Unit
TUNRE
150 200 °
Preheat Temperature Ts c
GBI
FUARTIE] ' & 60 120 .
Preheat Time
SRR
FHRIEER ] ] 3 ‘s
Ramp-Up Rate (T to Tp)
3 =N=|
AIRERE T 217 °C
Liquidus Temperature
FEETF T,
Time Above T, b 60 150 s
IEERE
260 °
Peak Temperature Te B ¢
T (Te -5)F0 Te Z/AIRYATIE] ¢ 30 .
Time During Which T¢ Is Between (Tp-5) and Tp P -
=N
PRI ] ] 6 "cfs
Ramp-down Rate (Tpto Ty)

iE . BEERTTESREARERE T TEIRE , REFEEE=R.

Note: Reflow soldering is recommended at the temperatures and times shown, no more than three times.
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il i 12 iR BE M £k B Wave Soldering Profile

i
300
260+0/-5°C Wave temperature , 10sec
250 First wave Second wave
—
¥
v 200 i
= +200°C/sec -5%C/sec
o
g 150 +2°Cfeec
E 30 to 80 sec
g 100—
4— Preheat zone
50 — 25 to 140°C

! ! T T T J -
0 30 60 90 120 150 180 210 240

Time (sec)

FIBEEME Soldering with hand soldering iron

A FTIBRENAT - @mREESFEU

Hand soldering iron is only used for product rework or sample testing;
B.FIIKHRISESK : R 360°C + 5°C, AdiE)<3s,

Manual soldering method Temperature: 360°C + 5°C, within 3s.
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.3 Packing
n LB Summary table

Ny a5 SRk ANE A RS G | RO &ix
B — & * * * G *QA* Eﬁﬁ%ﬁ"% 50 =St !
SOP16 330mm ) 850 /&2 | 2#/& | 10&/fH | 450*390*0.1mm | 34*6*34cm | 38*36*36.5cm s 100
Package Packing F Quantity | Quantity| Quantity | Antistatic Bag Box Carton oy
Type perReel | perBox | perCarton| Specification | Specification| Specification
Recl 850 2 reel 10b Leave 50 Spaces at
reeis .
SOP16 ee pes O | 450%390°0.1mm | 34*6*34cm | 38+36*36.5cm |the beginning and
($330mmBlue) | /reel /box /ctn 100 Spaces at the end
n R Tape & Reel
1) B5HE: 850K,
Qty/reel : 850 pcs.
2) TFEsE . 17000 R,
Qty/ctn : 17000 pcs.
3) REXE: BR2E.
Inner packing : 2 reels/box.
4) ;~EE Schematic :
= 1) 1620. 1 (Po) 4+0. 1 (P2)220. 1 (Do)o1.55+0.05 _
B (T103+0.02 ¢
. POOPOOOOCOOOOOFOOOD OO =
3 8
= i |

AT |

(W)24+0. 1

(DDP1.55+0. 1

T
Ko) 4+0. 1

o
(AD5.9

(140) 10.55%0. 1

B Unit : mm
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i W Attention

n BUSHEEAMTSOARRE. TR, aEEiRlt . RELNAERAINRFIBAZTER.

AQTE continuously improve quality, reliability, function or design. We reserve the right to change this
document without notice.

HFETmASRER , BRERYERNAFE RS BRGMESRHRERBRAE.

Please use in accordance with the product specification. AOTE is not responsible for the quality
problems caused by non-compliance with the product specifications.
MTRESUEMHTEMRE/ZETK , BERRKNOEEAR.

For equipment/devices where high reliability or safety is required, please contact our sales representatives.
n SFERTEHE ST AR, FEERIINEEAR.

When requiring a device for any “ specific” application, please contact our sales in advice.
MIAHRIARNRBTERED ,  IILEKRTA.

If you have any questions about the contents of the document, please contact us.
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