M 'I'* AUTOMOTIVE SiC MOSFET RELAY A AS58F

TOWARD RELAYS

g AS58F SERIES

RoHS AEC-Q101 a4 1800V a SiC MOSFET RELAY

compliant
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COMPLIANT

SILICON CARBIDE SiC MOSFET RELAY A SMD type
High voltage with low on-resistance

Fast reverse recovery time

SMD16 wide body package A AEC-Q101 qualified

Creepage and clearance = 8mm (input to output)
ﬁ HALOGEN Creepage 2 8mm A Between drain pins of MOSFETs
|\\ FREE I

SPECIFICATION AEC-Q101

Characteristics
Contact Form 1 Form A A Normally open switch

Load Voltage 1800V
Operation LED Current m 5.0mA
Load Current 30mA
On-Resistance m 100Q
Output Capacitance 10pF

Low Off-State Leakage Current m 1pA at 1500Vnc / 10pA at 1800Vpc
APPLICATIONS

Automatic Test Battery Building Electric Energy Storage EV Industrial
Equipment | Management | Automation Mobility Systems Charging Automation
s 4

Dimensions A SMD16 Package PCB Board Pattern
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MG'I'* AUTOMOTIVE SiC MOSFET RELAY A AS58F

TOWARD RELAYS

PIN DESCRIPTION AND PART NUMBER

16 15 10 9
- - 1,2 NC
L_|_£ I | 1_|_J 3,5 Cathode (-) = LED
- T 4 Anode (+) = LED AS58F SMD16 Tube (43pcs)
6,7,8 NC AS58F-R1 SMD16 Reel (1000pcs)

=

9,10 Drain = MOSFET 1
15,16 Drain = MOSFET 2
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ABSOLUTE MAXIMUM RATINGS o AMBIENT TEMPERATURE Ta = 25°C

I 50 mA

Continuous LED Current

Peak LED Current 100 Hz, Duty 1% lep 500 mA
LED Reverse Voltage Vg 5 \Y
Input Power Dissipation Pin 75 mW
Load Voltage Vi 1800 V (AC peak or DC)
Load Current IL 30 mA
Peak Load Current 10 ms, 1 shot IpEak 80 mA
Output Power Dissipation Pour 450 mW
Total Power Dissipation Pr 500 mW
1/0 Breakdown Voltage Vijo 5000 Vrms
Operating Temperature Range Torr -40 to +105 °C
Storage Temperature Range Tste -40 to +125 °C

ELECTRICAL CHARACTERISTICS o AMBIENT TEMPERATURE Ta = 25°C

5 0 0 s s
\'

LED Forward Voltage le = 10mA 1 1.33 1.5 \Y
Operation LED Current Iron 2 5 mA
Recovery LED Voltage VEoFr 0.5 1.2 \Y
On-Resistance 1r.=10mA, I,=Rating R 120 200 o
Drain to Drain (tested within 1 sec.) l[;=10mA, I;=5mA oN 100 180
Off-State Leakage Current VL=1800V | 10 A
-State Leakage Curren v, =1500V LEAK 1 7
Output Capacitance V=0V, f=1 MHz Cour 10 pF
e Turn-On Time Ii=10maA, |, =Rating Ton 0.2 3 ms
[ ER 1 Turn-Off Time I;=10mA, |,.=Rating Tore 0.06 1 ms
I/0 Insulation Resistance Rijo 10%° Q
Coupled .
1/0O Capacitance f=1MHz Cio 1.3 pF

MGT A Manufacturer Group of Technology

AS58F A Rev.001 A Date: 01/10/2021 A Page: 2
Copyright by MGT A www.mgt.co.com A All rights reserved A The information in this document is subject to change without notice.



MG'I'* AUTOMOTIVE SiC MOSFET RELAY A AS58F

TOWARD RELAYS

REFERENCE DATA

Load current vs. ambient temp. On resistance vs. ambient temp. Turn on time vs. ambient temp.
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AUTOMOTIVE SiC MOSFET RELAY A AS58F

TOWARD RELAYS
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TAPE DIMENSIONS A All dimensions in mm
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Tape and Reel Packing PCS/Reel
SMD16 1000
Tube Packing PCS/Tube Tubes/Box
SMD16 1376

STORAGE AND HANDLING CONDITIONS

N TS S NS

HBM class 2 Unlimited Ta< 30°C, RH < 85%
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M 'I'* AUTOMOTIVE SiC MOSFET RELAY A AS58F

TOWARD RELAYS

RECOMMENDED REFLOW SOLDERING PROFILE o SMD PACKAGE

T
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S max
g' Preheat zone
k)
Cool
Ts min down
< g > zone
25
< Time 25°C to peak >

Time (sec)

Recommended reflow soldering conditions A Refer to JEDEC J-STD-020E

Profile Features Sn-Pb Eutetic Assembly Pb-Free Assembly

Preheat temperature min. Tsmfn 100 °C 150 °C

Preheat temperature max. T v 150 °C 200 °C

Preheat time ts from T min tO Ts max s 120 seconds 120 seconds
Ramp-up rate (T, to T,) max. 3 °C/second max. 3 °C/second
Liquidous temperature T. 183 °C 217 °C

Time t, maintained above T, t 150 seconds max. 60 seconds max.
Peak package body temperature T 235°C 260°C
Timeframe of within 5°C below and up

it 20 seconds max. 30 seconds max.
to max actual peak body temperature 4
Ramp-down rate (T, to T;) max. 6 °C/second max. 6 °C/second
Time 25°C to peak temperature max. 6 minutes max. 8 minutes
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MG'I'* AUTOMOTIVE SiC MOSFET RELAY A AS58F

TOWARD RELAYS

LOAD CONNECTING METHOD

[ ype [ toad ] Commecton | eawre

Ie Load

|
ﬂ}} Control
V, (AC or DC) - ) )
bi-directional signal

M

16 pins A ACor DC

= |

PRODUCT CODE

Example: AS58F series A AEC-Q101 A 1800V A SMD16 A Tape & Reel

A | s ] _F | Rl

Package Series Type Packing
Blank Tube

AS 16 58 1800V F SMD R1 Reel

PRODUCT MARKING

Package SMD16 H H H H

Logo p
- TOWARD roduct
description
o 1 ASSSF - d
N 1801 R872 || Datecode

O ~__ Internal Tracking Number

HHEHHEEHG

DATE CODE
Example: R872
. rR | 8 { 7 | 2
Material Characteristics Year Month Week of the Month
8 2018 1 Jan
R RoHS 9 2019 2 Feb 1 15
compliant A 2020 3 Mar 2 ond
B 2021 4 Apr . =
Halogen C 2022 5 May th
H 4 4
free
G 2026 12 Dec
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AUTOMOTIVE SiC MOSFET RELAY A AS58F

TOWARD RELAYS

RELIABILITY TESTS o STANDARD

Standard: AEC-Q101, JESD22-A, J-STD-002

Test Test Test Test
Specification Standard Result

1 Precondition
2 Temperature
Cycling Test

Unbiased Highly
3 Accelerated Stress
Test

Resistance to
Solder Heat Test

5 Solderability Test

6 Physical
Dimensions Test
Power
7 Temperature
Cycling Test
3 Terminal Strength

Test

Temperature: 25°C + 5°C; Humidity: 55% RH + 10%

Bake condition: Temperature: 125°C; Duration 24 hours
Soak condition: Temperature: 60°C; Humidity: 60% RH

Duration 40 hours
Reflow condition:

JESD22-A113

Peak temperature: 250°C; time within 5°C of the peak tem-

perature: at least 30 seconds
Duration: 3 times

Temperature: 25°C + 5°C; Humidity: 55% RH + 15%

Temperature range: -40°C ~ +125°C

Dwell time: 10 minutes

Transition time: 5 minutes

Duration: 1000 cycles

Temperature: 25°C + 5°C; Humidity: 55% RH + 15%

Temperature: 130°C
Humidity: 85% RH
Pressure: 33.3 psia
Duration: 96 hours

Temperature: 25°C + 5°C; Humidity: 55% RH + 10%

Solder: SAC305

Flux: SM-25 (Flux #2)
Temperature: 260°C
Duration: 10 seconds

Temperature: 25°C £ 5°C; Humidity: 55% RH + 10%

Solder: SAC305

Flux: SM-25 (Flux #2)
Temperature: 245°C
Duration: 5 seconds

Temperature: 25°C £ 5°C; Humidity: 55% RH + 10%
Measurement: Width, depth, and height of device
Temperature: 25°C £ 5°C; Humidity: 55% RH + 10%

Temperature range: -40°C to +125°C
Dwell time: 10 minutes

Ramp time: 30 minutes

Voltage: PS1: 5V, PS2: 1440V,

On: 5 minutes, Off: 5 minutes

Temperature: 25°C £ 5°C; Humidity: 55% RH + 10%

Test lead: Two leads on each device
Loading force: 8 oz

Bend angle: 90 arcs

Bend cycle: Three cycles

JESD22-A104

JESD22-A118

JESD22-A106

J-STD-002D

JESD22-B100

JESD22-A105

JESD22-B105D

No abnormal phenome-
non was found.
Functional test passed.

No abnormal phenome-
non was found.
Functional test passed.
No abnormal bond wire
was found after DPA.

No abnormal phenome-
non was found.
Functional test passed.

No abnormal phenome-
non was found.

All samples of soldera-
bility test passed the
test.

All samples of physical
dimension test in the
criteria.

No abnormal phenome-
non was found.
Functional test passed.

No broken lead of the
device after three cy-
cles of bending test.
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MG'I'* AUTOMOTIVE SiC MOSFET RELAY A AS58F

TOWARD RELAYS

RELIABILITY TESTS o STANDARD

Standard: AEC-Q101, JESD22-A, J-STD-002

Test Test Test Test
Specification Standard Limits

Temperature: 25°C + 5°C; Humidity: 55% RH + 10%
No abnormal phenome-

9 ng: Tempe;ture Temperature: 125°C ,?/IML;‘STdD-lZ)i% non was found.
everse Blas Voltage: PS2: 1440V etho Functional test passed.
Duration: 1000 hours
Temperature: 25°C + 5°C; Humidity: 55% RH + 10% No abnormal phenome-
High Humidity non was found.
10 High Temperature =~ Temperature: 85°C; Humidity: 85% RH JESD22-A101 Functional test passed.
Reverse Bias Voltage: PS2: 100V No abnormal bond wire
Duration: 1000 hours was found after DPA.
Temperature: 25°C  5°C; Humidity: 55% RH + 10%
1 Human-Body AEC-Q101-001  All samples of HBM test
Model Test Interval: > 1s; Zap 3 pulses Rev.A passed the test.
Testing combinations: all to other pins
Temperature: 25°C + 5°C; Humidity: 55% RH + 15%
1 Charge Device AEC-Q101-005  All samples of CDM test
Model Test Interval: > 1s; Zap 3 pulses; Test humidity: < 30% RH Rev.A passed the test.

Test pin: All pins
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MG'I'* AUTOMOTIVE SiC MOSFET RELAY A AS58F

TOWARD RELAYS

REVISION TABLE

001 01/10/2021 Initial release Initial publication

DISCLAIMER

Except for the written expressed warranties, MGT does not implicitly, by assumption or whatever else, warrant, undertake,
promise any other warranty or guaranty for any MGT product.

All information and technical specifications made available by MGT are for guidance only and we reserve the right to change
or modify them without prior notice. Unless expressly stated in writing by MGT, we reject any guarantees, obligations, or
warranties.

All MGT products with the technical specifications described are suitable for use in certain applications. Operating, produc-
tion, storage and environmental conditions can have a massive influence on the parameters mentioned in the data sheets,
which cause the performance to vary over time.

It is subject to the user's duty of care to design and validate his products in such a way that appropriate measures are taken,
such as protective circuits or redundant systems to ensure the safety standards required in the application.

MGT components are not designed or rated for use in life support, rescue, safety critical, military, or aerospace applications
where failure or malfunction could result in property or environmental damage, serious injury or death. In the aforemen-
tioned cases, please contact us before using MGT products.

In principle, we reserve all rights and MGT's general terms and conditions apply. You can find them on our website
www.mgt.co.com.
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