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1200V/16mohm Silicon Carbide Power MOSFET

Features

» AEC-Q101 Qualified / Drain \
» Revolutionary semiconductor material - Silicon Carbide (SiC) /(Pmn

» High Blocking Voltage with Low On-Resistance /

» High Speed Switching with Low Capacitance '\ :"‘

» Easy to Parallel and Simple to Drive <gi?1t§> '

» Higher System Efficiency Sw Powsr

» Reduced Cooling Requirements \ (Fin3) (Pin 2) /
» Increased Power Density

» Increased System Switching Frequency

Die Size(mm)

Potential Applications 5.00*6.00 mm?

> Solar Inverters

» High Voltage DC/DC Converters

» Motor Drives

»  Switch Mode Power Supplies

> Pulsed Power applications @ . @
AEC-Q101

Description

The AMS1200016B SiC power MOSFET has been developed using Sanan’s advanced SiC MOSFET
technology with the highest performance and reliability. It registers higher efficiency, higher operation
temperature and lower loss and can be operated at higher frequency than Si-based solutions. As to the
MOSFET structure, it shows great input impedance ability and allows a low leakage current with
source-drain voltage up to 1200V. It can contribute to system miniaturization and achieve lightweight
system design. Using RoHS compliant components, it is qualified for use in electric vehicle power

system application.

Product Specifications

Device VBR(DSS) Io(25°C) R(Ds)on Qrr
AMS1200016B 1200V 132A 16 mQ 580nC
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Table 1. Maximum Ratings
(Tc = 25°C, unless otherwise specified)
Symbol Parameter Value [Unit Test Conditions
Vbsmax Drain-Source Voltage 1200 V [Ves=0V, Io=1mA, Tc=25°C
Recommended operational
VGsop Gate-Source Voltage -4/+18 \Y
values

Gate-source voltage, max.

VGsmax . -8/+22 V |Tc=25C
static voltage
Gate-source voltage, max.

Vasmax ) -10/+25 V [tp =< 0.5us, D < 1%, Tc =25C
transient voltage
Continuous Drain Current, tp 132 A |Tc=25°C

ot limited by Tvjmax, Ves = 18V,

assumes Rth(j-c) <0.23°C/W 95 A |Tc=100°C

Ipuise)t2 | Pulsed Drain Current 396 A [tp limited by Tvjmax
Single Pulse Drain—to—Source

Eas 3.4 J  [1as=83A,Vpp = 50 V,L=1mH

Avalanche Energy
Operating Junction and Storage

T ,Tstg -55~175 °C
temperature

1. Specified by design, not tested in production

Table 2. Electrical Characteristics

(Ty=25°C, unless otherwise specified)

2. Pulse width is limited by safe operating area

Values . N
Parameter Symbol Unit Test Condition
Min. | Typ. | Max.
Drain-Source Breakdown
Verpss) | 1200 / / V [Ves=0V, Io=1mA

Voltage

/ 2.8 / Vbs = Ves, Ip = 20mA, T3 =25°C
Gate Threshold Voltage Vasi(th) \

/ 2.0 / Vbs = Vs, Ip = 20mA, T1=175°C
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Zero Gate Voltage Drain
Ipss / / 10 WA |Vbs= 1200V, Ves = 0V
Current
Gate-body leakage current less / / +100 | nA [Vbs=0V, Ves=-8to 20V
Drain-Source On-State / 16 22 mQ |Ves =18V, Ipo = 60A,
. RDS(on)
Resistance /| 27 /| mQ |Ves=18V, Io=60A, T1=175°C
Gate input resistance Rg / 0.9 / Q |f=1MHz
Input Capacitance Ciss / 4672 /
. Ves = 0V,Vbs = 800V
Output Capacitance Coss / 275 / pF
f = 100kHz
Reverse Transfer
Crss / 15.6 /
Capacitance
Total Gate Charge Qe / 204 /
Vbs =800 V, Ip = 75A,
Gate-to—Source Charge Qas / 61 / nC
Ves =-3V1to 18V
Gate—to—Drain Charge Qop / 65 /
Table 3. Switching Characteristic
(Ta=25°C, unless otherwise specified)
Values _ N
Parameter Symbol[— Unit Test Condition
Min. | Typ. | Max.
Turn-on switching energy Eon / 1203 / [N
Turn—On Delay Time Tad(on) / 21 / ns
Rise Time T / 34 / NS |\oo = 800 V, o =75A.
Turn-off switching energy Eoff / 346 / pJ Rg=4.0 (,Ves=-4V10 18V
Turn-0Off Delay Time Td(off) / 47 / ns
Fall Time Tt / 11 / ns
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Table 4. Reverse Diode Characteristic

(T;=257C, unless otherwise specified)

Values _ N
Parameter Symbol Unit Test Condition
Min. | Typ. | Max.
/ 4.3 / V [Ves=-5V, Isp = 60A, Ts=25°C
Diode Forward Voltage Vsb
/ 4.1 / V |Ves=-5V, Isp = 60A, T:=175°C
Reverse recovery time Tr / 17 / ns
Voo =800V, Io =75 A,
Reverse recovery charge Qn / 580 / nC |
di/dt = 4740A/us
Reverse recovery current IRRM / 53 / A
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Electrical Characteristic Dlag FAM S:All the graphs are based on the TO-247-4L (which has higher

thermal resistance than most packages used with topside sinter/solder)
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Figure 1. Output Characteristics T; = 25 °C
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Figure 3. Transfer Characteristic
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Figure 2. Output Characteristics T;= 175 °C
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Figure 4.Normalized breakdown voltage vs. Temperature
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Figure 5. Normalized gate threshold vs. Temperature Figure 6. Normalized On-Resistance vs. Temperature
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Figure 9. Capacitances vs. Drain-Source Voltage
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Figure 11. Safe Operating Area
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Figure 8. Diode Forward Voltage vs. Current at 175°C
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Figure 10. Gate—to—Source Voltage vs. Total charge
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Figure 12. Single Pulse Maximum Power Dissipation
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Figure 13. Switching Loss vs. Drain Current Figure 14. Switching Loss vs. Drain Voltage
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Figure 15. Switching Loss vs. Gate Resistance Figure 16. Switching Loss vs. Temperature
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Figure 17. Junction—-to—Case Transient Thermal Response
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Chip Dimensions

Excluding scribe line of 80 pm

Dimensions
2 Symbol
mm inch
A 5.92 0.233
B 4.92 0.194
Cl c1 4.22 0.166
A
C2 2.14 0.084
D1 0.8 0.031
D1 l - D2 1.41 0.056
pima. E 0.8 0.031
E
B
Ordering Information
Part number AMS1200016B
Package Bare Die
Packing Method Wafer
RoHS Yes
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Mechanical Parameters

Parameter Typical Value Unit
Die Dimensions (L*W) 5*6 mm
Exposed Source Pad Metal (L*W) Each (2 S pads total) 2.14*4.22 mm
Kelvin Pad Dimensions (L*W) 0.8*1.41 mm
Gate Pad Dimensions (L*W) 0.8*0.8 mm
Die Thickness 150 um
Top Side (Source) metallization (Ni:Pd:Au) 2/0.2/0.1 um
Top side (Gate) metallization (Ni:Pd:Au) 2/0.2/0.1 um
Bottom Drain metallization (Ti:Ni:Ag) 0.3/0.4/1.2 um

Important Notices — Read Carefully

Before you use our products, you are requested to carefully read this document and fully understand its
contents. Sanan Semiconductor Co., Ltd. shall not be in any way responsible or liable for failure,
malfunction or accident arising from the use of Sanan’s products.

Sanan Semiconductor Datasheets are subject to change. Information presented in this document is from
the characterization of engineering lots. Sanan Semiconductor Co., Ltd. reserves the right to change
limits, test conditions, and dimensions without notice. Information contained in this document are typical
values and shall in no event be regarded as a guarantee of characteristics. With respect to any
information regarding the application of the product, Sanan hereby disclaims all warranties and liabilities
of any kind. The information in this document is exclusively for trained technical staff. It is the
responsibility of the customer’s technical department to decide the suitability of the product in the
customer’s application and Sanan Semiconductor Co., Ltd. assumes no responsibility or liability
whatsoever for the use of the information contained in this document.

In case there is any clause in this document or in any other documents which is contradictory to this
clause, this clause shall prevail. This clause shall survive after termination of this document.

Warning

Due to technical requirements, Sanan’s products may contain dangerous substances. For detailed
information about the substance(s), please contact the Sanan office. Sanan Semiconductor Co., Ltd.
bears no responsibility for any damage whatsoever due to the substance(s) used in Sanan’s products.

Contact info
Website: https://www.sanan-semiconductor.com/
https://www.sanan-semiconductor.com/en
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