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FERR
o VDS [&{REEIE: 1200V o S2IIND—BTSA(VCC):
e Low Rpson': typ 2.53mQ - +12Vto +18V
o KR . BIERAMEE125CUT (5~ MRS
- 550Atyp. @ Tc=25°C 1)\=)
- 400A typ. @ Tc=90°C o HEERMIE (—IX - ZIR):
o FMEHL (32C): - 3600VAC @50Hz (153R5)
- 0.106 °C/W typ. o« ZHEBE:
. %jj{’ﬁ/ ¥y AR R175°C (N U= - typ 11pF /48
TN AR B
e My THA -@ 600V/300A: © PWMAZES
- Eon:9mJ - 5V Schmitt trigger input
- Active-High (Active-Low as
- Eoff: 7mJ an option)
o MyFVr JEE: 25kHZ Max e Open-drain fault reporting:
o IR (N =A7" L=b—=N"7-L" ) - per phase
- 3600VAC @50Hz (177f#) - per side as an option
o TEVE-F MUY 1YMI1TT4: e Turn-On/Off delay: 180ns typ.
. >50KVips o {KEBEEREMEBLLE (UVLO)
\ - OnVcCC
.+ ik - On internally generated
- 104(W) x 154(L) X 34(H) (mm) second-ary supplies
e HiH: 5909 e Desaturation protection

e Soft Shutdown turn-off (SSD)
¢ Negative gate drive (-3V)

e Active Miller Clamping (AMC)
o U—hY—RXiEHRIRE

L)y o — i EbR <

Ll
BRY z % =7
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3%H 1200V/550A SiC MOSFET A YTV YV b
INT—EVa—) CXT-PLA3SA12550A

Pinout?

Pin 19
Pin 20

2 “\/DCU+, VDCV+, VDCW+", “VDCU-, VDCV-, VDCW-" are not connected to each other in-

ternally
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CISSOID 345 1200v/550A SiC MOSEET A YUY x> b
INT—EVa—) CXT-PLA3SA12550A

Pinout (cnt’d)

Interface Pin Pin name Description
VDCU+ U Phase positive power supply
VDCU- U Phase negative power supply
VDCV+ V Phase positive power supply
VDCV- V Phase negative power supply
POWER VDCW+ W Phase positive power supply
VDCW- W Phase negative power supply
U Half-Bridge output U
\ Half-Bridge output V
W Half-Bridge output W

Pin 1 PWM-UT PWM input high-side phase U

Pin 2 PWM-UB PWM input low-side phase U

Pin 3 TEMP-U Phase U temperature measurement
output

. Reset signal (active low); while low,

Pin 4 RSTN forces all PWM to inactive state

Pin 5 PWM-VT PWM input high-side phase V

Pin 6 VDCM DC BUS voltage monitoring output
Pin 7 PWM-VB PWM input low-side phase V
Pin 8 GND Gate driver negative power supply

Phase V fault output or 3 phase
high-side fault output
Pin 10 GND Gate driver negative power supply

Pin 9 FLT-T-V

CONTROL
Pin 11 FLT-B-U Phas_e U fault output or 3 phase
low-side fault output
Pin 12 VCC Gate driver positive power supply
Pin 13 TEMP-V Phase V temperature measurement
output
Pin 14 VCC Gate driver positive power supply
Pin 15
Pin 16 GND Gate driver negative power supply
Pin 17 FLT-W Phase W fault output
Pin 18 TEMP-W Phase W temperature measure-
ment output
Pin 19 PWM-WT PWM input high-side phase W
Pin 20 PWM-WB PWM input low-side phase W
XEBORRBFHRREDMICIDFERLKBEXMEZFELIDIENHDFET,
BRI —H—T 1 hOERZZHRIES0.
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CISSOID

3%H 1200V/550A SiC MOSFET A YTV Y Y b

INT—EVa—) CXT-PLA3SA12550A

Max Absolute Ratings

“SiC Power MOSFET’s”

Parameter Symbol | Condition Value Unit
. Ti=25°C 1200 \Y
Drain — Source Voltage Vbs T=175°C 1200 v
MOSFET Continuous Drain Cur- Io Ves =15V, Tc=25°C, Tj<175°C 550 A
rent Vs =15V, Tc=90°C, Tj<175°C 400 A
Pulsed Drain Current IDpulse pulse width tp limited by Timax 720 A
Junction temperature Tj 175°C °C
Case and Storage temperatures | Tc,Tste -40°C to 150°C | °C
Stray Inductance Lstray Between VDCX+ and VDCX- 11.25 nH
Between VDCX+ and phase out- 0.7 mo
Package resistance @ 25°C3 put )
Between VDCX- and phase output 0.7 mQ
Clearance distance From VDCX+ to VDCX- 5.6 mm
From U,V,W to Baseplate 12 mm
From VDCX+,VDCX- to Baseplate 12.5 mm
From Gate driver HS,LS to Prima-
ry 6 mm
From Gate driver Primary to
UV.W y 7.63 mm
From Gate driver HS,LS to 703 mm
VDCX+,VDCX- )
Creepage distance From VDCX+ to VDCX- 5.6 mm
From U,V,W to Baseplate 12 mm
From VDCX+,VDCX- to Baseplate 12.5 mm
From Gate driver HS,LS to Prima-
ry 6 mm
Erli)/r,nw Gate driver Primary to >15 mm
From Gate driver HSLS to >15 mm
VDCX+,VDCX-
CTI-Comparative Tracking Index Power module min 175
Mounting Torque Mp Terminals VDCX+, VDCX-, U V,W 4 N-m
Msp Baseplate 2 N-m
Weight o] 590 g

3 Package resistance temperature coefficient: 0.39%/°C

XEBOBRBIWMEREDMICID FER BB MHEZFEILT DI ENDDET.
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CISSOID 345 1200v/550A SiC MOSEET A YUY x> b
) INT—EVa—) CXT-PLA3SA12550A

Max Absolute Ratings

“Gate Driver”

Parameter Min. Max. Units
VCC-GND -0.5 18 \%
PWM-XT/PWM-XB/RSTN wrt GND -0.5v 5.5 \
FLT-B-U/ FLT-T-V/FLT-W wrt GND -0.5vV 18 V
CTI-Comparative Tracking Index 175

Junction Temperature 175 °C
Storage and Operating Temperature -40 125 °C
ESD Rating (Human Body Model) 15 kv
between VCC/GND/PWM-XT/PWM-XB/RSTN/FLT-X pins*

Isolation
Parameter Condition Min. Typ. Max. Units
VDCX+/VDCX-/UIVIW wrt
to VCC/GND/PWM- AC @50Hz (for 1mn) 3600 \%

XT/PWM-XB/FLT-X

Any of “VDCX+/VDCX-

IUINVIW/NCC/GND/PWM- @ 1000VDC >1 GQ
XT/PWM-XB/FLT-X wrt to

baseplate

Parasitic capacitance Between high-side and primary (per phase) 11 pF

DC Bus Voltage Monitoring

Parameter Symbol Condition Typ Unit

DC BUS voltage monitoring output | VDCM 0.0033*Diff(VDCV+,VDCU-) \

Temperature Monitoring

Parameter Symbol Condition Typ Unit
Temperature monitoring output TEMP-U
TEMP-V NTCxr (onm*5/( NTCr (ohmy+1500) Y
TEMP-W
NTC resistance NTCr Tnrc=25°C 5000 Q

Steinhart-Hart Coefficients for NTCr versus Temperature computation:

1/(Tnte-273.15) = A+B*In(R)+C*In3(R)

A B C
Tnte< (273.15+25)K | 9.931*10+4 2.658*104 1.563*10”
Tntc> (273.15+25)K | 9.923*104 2.664*104 1.496*107

4 Because of functional isolation requirement between «VDCX+/VDCX-/U/NV/W» and « VCC/GND/PWM-XT/PWM-
XB/FLT-X » pins, no ESD performance can be guaranteed between those 2 pin groups.
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CISSOID 345 1200v/550A SiC MOSEET A YUY x> b
INT—EVa—) CXT-PLA3SA12550A

Electrical Characteristics Power module”

Unless otherwise stated: (VCC-GND)=15V, Tc=25°C. Bold underlined values indicate values over the
whole temperature range (-40°C < T; < +175°C).

“SiC Power MOSFET’s”

Parameter Symbol | Condition Min Typ Max | Unit
Tj=25°C ; Ips = 0.02A; Vbs = Ves 1.8 2.18 3.5 \Y
Threshold voltage VTH ;I'/;;.:L?S C ; Ibs = 0.02A; Vps = 167 v
Drain cut-off current | Ves =-3V, Vps=1200V, T;=25°C 1 uA
PSS | Ves=-3V, Vps =1200V, T=175°C 50 A
Static drain-to-source re- | n Ves =15V, ID=300A, Tj=25°C 2.53 3.2 mQ
sistance® PS5 =15V, ID=300A, T;=175°C 4.4 mQ
Breakdown drain-to-source . _
voltage (DC characterization) Veros | Ves =-3V; los = 500 A 1200 v
Input capacitance Ciss Ves =0Vpc, Vbs =600Vbc 40.3 nF
Output capacitance Coss | f=100 kHz 1.6 nF
Feedback capacitance Crss | Vac =25mV 84 pF
Turn-on delay time Td(on) 97 ns
Rise time Tr 102 ns
Turn-off delay time Tdorr | Vbs=600V; Ves= -3/15V; 276 ns
Fall time Tt Ibs = 300A; L = 50pH 52 ns
Turn-On Switching Energy Eon 9 mJ
Turn-Off Switching Energy Eoft 7 mJ
Gate to Sou_rce Charge Qcs Tj=25°C :Vos= 600V 365 nC
Gate to Drain Charge Qb s = 300A: Vs = -3/15V 356 nC
Total Gate Charge Qc ' 1137 nC
Short-circuit protection thresh- | T,-25°C 1430 A
old seth 7T, 175°C 840 A
Maximum short-circuit duration tsc 2 us
“SiC Reverse Diode”
Parameter Symbol | Condition Min Typ Max | Unit
. Ti=25°C ; Isp = 300A; Vs =-3V 4.54 \Y
Diode Forward Voltage Ve T=175°C . Isp = 300A; Vas =3V 3.97 v,
Continuous Diode Forward CUI | 1, o | Ves=-3V, Ti=25°C, Tj<175°C 300 A
. Isp, Vs =-3V,
Diode Pulse Current puse | pulse width tp limited by Timax 720 A
Reverse Recovery Time trr 33.2 ns
Reverse Recovery Charge Qrr Vbs=600V; Ves= -3V, Isp = 300A 2 uC
Peak Reverse Recovery Cur- Tj=25°C;L = 50uH;
rent IR dl/dt= 9.5A/ns 110 A
Reverse Recovery Energy ERrr 0.3 mJ
Thermal Characteristics
Parameter Symbol| Condition Min Typ Max | Unit
Junction-to-Fluid . . R
Thermal resistance® O Each switch position 0.146 C/IW
Junction-to-Case . " o
Thermal resistance Oic Each switch position 0.106 C/w
Operating Junction Temperature 175 °C

5 Ropson does not include package resistance; see section Max Absolute Ratings for information about
package resistance

6 Measurement conditions: Flow rate: 10l/min; 50% ethylene glycol, 50% water, 75°C inflow tempera-
ture. Reference cooler design available upon request.

PUBLIC 13-Jul-21
Doc. PDS-192038 V1.10 WWW.CISSOID.COM 8 of 22



CISSOID 345 1200v/550A SiC MOSEET A YUY x> b
INT—EVa—) CXT-PLA3SA12550A

Electrical Characteristics “Gate Driver”

Unless otherwise stated: (VCC-GND)=15V, Tc=25°C. Bold underlined values indicate values over the
whole temperature range (-40°C < T; < +175°C).

Parameter [ Condition | Min | Typ | Max | Units
Gate driver power supply
VCC 12 15 18 vV
0 kHz PWM; VCC=15V 164 mA
| 25 kHz PWM; VCC=15V; VDCX+ = OV 443 mA
vee 25 kHz PWM; VCC=15V; 600 A
VDCX+ = 600V;
PWM-XL/PWM-XH/RSTN inputs
Vin 3.5 \Y
Vi 1.6 \Y,
Hysteresis Applies to PWM-XB/PWM-XT/RSTN 19 v
Pull-down impedance (PWM-XB/PWM- 2 KQ
XT)/ pull-up impedance (RSTN)
FLT-X open drain outputs
On resistance 25 Q
Voltage on FLT-X 18 V
Internal pull-up resistance Connected between FLT-X and VCC 10 kQ
Minimum external pull-up resistance 300 Q
. On 50 pF external capacitance
0, 0,

Output Fall Time (90% to 10%) External pull-up: 300 Ohm to VCC 36 ns
Non-overlap delay (NOV_D)
Non Overlap delay HIGH => LOW In Local Mode (JP1="ON") 400 ns
Non Overlap delay LOW => HIGH Measured at power switch gate 350 ns
PWM data path
PWM frequency”’ 50 kHz
Duty cycle 0 100 %
Anti-glitch filter window 500 ns
Propagation delay (PWM-XB/PWM-XT Direct Mode; excluding anti-glitch filter 180 ns
—U/VIW) (50% to 10%) delay
Propagation delay (PWM-XB/PWM-XT Local Mode; excluding anti-glitch filter 600 ns
— U/VIW) (50% to 10%) delay
Fault latching time
Timer value (Primary or Secondary 14 ms
faults)
Timer variation -30 +25 %
Under-voltage Lockout on VCC (UVLO P)
UVLO P High Threshold 9.75 \
UVLO_P Low Threshold 8.2 \
Delay from UVLO_P detection to FLT-X

200 ns

| @ fault level

Under-voltage Lockout on secondaries gate driver supplies(UVLO S)
UVLO_S High Threshold 16.8 \
UVLO_S Low Threshold 15.5 \
Delay from UVLO_S detection to FLT-X

600 ns

| @ fault level

Desaturation detection (DESAT H, DESAT L)
Desaturation Threshold wrt to power switch source 4.6 \
Desaturation Blanking time 1 us
Delay from
Desaturation detection to 600 ns
FLT-X in fault state
Soft Shutdown gate fall time Vgs from 15V to OV 1 us

7 Please refer to section xxxxxxx for gate driver temperature derating above 25kHz
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CISSOID 345 1200V/550A SiC MOSFET A Y5V Y 1Y k

Typical performances (per switch)
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Figure 1: Drain current vs Vbs
(Ves=15V, tp < 200us)8
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Figure 2: On-state drain source resistance
vs. Drain current (Ves =15V, tp < 200ps)8
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Figure 3: Normalized on-state drain source
resistance (Ios=300A, Ves =15V, tp < 200us)8
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Figure 4: Drain current vs Vs voltage
(Vbs=20V, tp < 200ps)
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8
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Source Drain Voltage Vg (V) Source Drain Voltage Vg, (V)
Figure 5 : 3rd quadrant characteristics Figure 6: 3rd quadrant characteristics (Ves=-

(Ves=15V, tp < 200us)8

8 Package resistance excluded

3V, tp < 200us)8
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Typical performances (per switch) (cnt’d)
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Figure 7: Typical capacitances vs Vbs
(T=25°C ; f = 100 kHz, Vac =25mV)
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Figure 9: Threshold vs temp (Ips=20mA; Ves=Vbs)
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Figure 11 : Reverse Recovery Energy
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Figure 13 : Max Turn-off dl/dt vs Drain current
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Figure 8 : Typical capacitances vs Vps
(T=25°C ; f = 100 kHz, Vac =25mV)

25

Switching Energy (mJ)

VDS= 600V

Lext = S0uH
Te=25°C
0 100 200 300 400 500 600
Drain Source Current IDS (A)
Figure 10 : Switching Energy
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Figure 12 : Max dV/dt vs Drain current

Ips

10% lps

10% lps

Esw (on)

‘ Esw (on) Z\

Figure 14 : Switching energy computation
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CISSOID 345 1200V/550A SiC MOSFET A Y5V Y 1Y k
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Typical performances (per switch) (cnt’d)
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Figure 15: MOSFET Junction to Case Ther- Figure 16: Forward Bias Safe Operating Ar-
mal Impedance ea (FBSOA)
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Figure 17 : Reverse Bias Safe Operating Figure 18: Continuous Drain Current Dera-
Area (RBSOA) ting vs Case temperature
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Figure 19 : Maximum Power Dissipation De-  Figure 20 : Typical Output Current Capability
rating vs Case temperature vs Switching Frequency (Inverter Application)
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INT—EVa—) CXT-PLA3SA12550A
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TEMP-X pin voltage (V)

o

45 95
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Max gate river ambient temperature (°C)

Figure 23: TEMP-X voltage vs temp Y

Switching frequency (kHz)

Figure 24: Gate driver temperature derat-
ing
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CISSOID 345 1200V/550A SiC MOSFET A Y5V Y 1Y k
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UVLOIR DG Glossary

UVLODIRAEIE, £ AR « T34 XN Name | Description

THHINET (TF7A43Y - T/A AN D _HS | Drain of any high-side switch

TEEMHINEITH, CTTEONOPT S HS | Source of any high-side

KT B7ed, A OUVLODIREED switch

AL £9) o UVLOX ISL—4 G_HS | Gate of any high-side switch

gg)g\c{&%g%%g‘?&g f{ i&@“ G_7LSCirf7;]€/ D LS Drain of any low-side switch
My ' o /A S LS Source of any low -side

ME, 74—k « ZA—DKTIRICY - switch Y

V7Engd. G LS Gate of any low -side switch
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87831-2020

Item

Recommended reference

Comments

Baseplate fixing screws

M4x10 ISO 7380-2 A2 TX

DC Bus Power connector

M6x12 ISO 7380-2-A2-TX

Assumes min 0.7 mm DC

bolts power connector thickness
Phase power connector M6x12 ISO 7380-2-A2-TX Assumes min 1.6 mm phase
bolts connector thickness

Gate driver female counter
connector board-2-cable

Molex 51110 SERIES

Gate driver female counter
connector board-2-board

Molex 78787-2054(Tin) or
79107-7009(Gold).
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CISSOID 345 1200V/550A SiC MOSFET A Y5V Y 1Y k
INT—EVa—) CXT-PLA3SA12550A

Contact & Ordering

CISSOID S.A.

Headquarters and
contact EMEA:

CISSOID S.A. — Rue Francqui, 3 — 1435 Mont Saint Guibert - Belgium
T:+43210489210—-F:+32 1088 98 75
Email : sales@cissoid.com

Sales
Representatives:

Visit our website: http://www.cissoid.com
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