r STG320MH75FD11AG
> /4

Datasheet

Automotive-grade trench gate field-stop 750 V, 320 A narrow mesa 2"d series
IGBT bare die in D11 packing

c Features
G ﬁ
A . AEC-Q101 qualified
K . 3 ps of minimum short-circuit withstand time at Vg =450 V, Vge = 15V,
starting T; = 175 °C
MEEKE . Low Vgsaty = 1.5 V (typ.) at I = 500 A
AGCKEEMEK _die

. Temperature and current sensors integrated circuitry
. Enhanced switching performances
. Increased BV robustness
. Top and back metallization suitable for high performances modules

@ Applications
. Main inverter (electric traction)

Description

STG320MH75FD11AG
This IGBT is developed using a new advanced proprietary trench gate field-stop fine
pitch cell allowing lower Vcg(sat) at very high current density. A perfectly engineered
trench allows very goqd tsc-with low VCE(sat) and optimized switching performances.
Mesa technology multiple field-stop profile reduces Vg overshoot through turn-off
Order code | STG320MH75FD11AG di/dt optimization and allows breakdown voltage robustness increase. This die is
Vce 750 A equipped with sensors circuitry for temperature and current. From a mechanical point
of view it offers polyimide top die passivation suitable for power modules and both
len 320 A sides metallization suitable for sintering processes.
Die size 14.0 x 9.4 mm
Packing D11
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For further information, contact your local STMicroelectronics sales office.


https://www.st.com/en/applications/electro-mobility/main-inverter-electric-traction.html?ecmp=tt9471_gl_link_feb2019&rt=ds&id=DS14815
https://www.st.com/en/product/STG320MH75FD11AG?ecmp=tt9470_gl_link_feb2019&rt=ds&id=DS14815
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Electrical ratings

1 Electrical ratings

Table 1. Absolute maximum ratings

T —————— s

Vces | Collector-emitter voltage (Vgg =0 V)

Vge | Gate-emitter voltage 120 Vv
Continuous collector currentat T = 25 °C 360

Ien'™ A
Continuous collector current at T = 100 °C 215

Icp®® | Pulsed collector current (tp < 1 ms) 1300 A

tsc® | Short-circuit withstand time Ve = 450 V, Vg = 15V, Ve (peak) < 650 V, starting T = 175 °C 3 us

Ty Operating junction temperature range -40t0 175 °C

1. Nominal collector current for die packaged in ST dedicated solution with Ry,yc = 0.2 °C/W. Current level depends on the
assembly thermal properties and is limited by maximum junction temperature.

2. Pulse width is limited by maximum junction temperature.
3. Evaluated by characterization, not tested in production.
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2 Electrical characteristics

T, =25 °C unless otherwise specified.

Table 2. Static characteristics (tested on wafer unless otherwise specified)

VBRICES \(E;Itlaeg(teor-emltter breakdown Ic =100 pA, Vgg =0 V 750 - -
Vee=15V,Ic =90 A - 1.0 1.2
V. Collector-emitter saturation Vee =15V, Ic =500 A B 1.5 1.75
CE(a)  yoltage ot v
9 Vee=15V, lc =350 A, Ty =175°C" - 1.45 17
Vge=15V, lc =500 A, Ty =175°C" - 1.6 1.9
VGE(thp) | Pinched gate threshold voltage Vce=55V,Ic =4 mA 55 6.5 75 \Vi
Ices Collector cut-off current Vce=700V,Vge=0V - - 6 pA
IcEs Gate-emitter leakage current Ve =220V, Vgg=0V - - +150 nA
Mirror current sensing ratio
MCSR Ic =500 A - 1100 - -

(IC / IMirror)

1. Specified by design, not tested in production.

Table 3. Diode temperature sensor

Temperature sensor forward 299 ) 232 v
VE 1 voltage IF = 200 pA
Temperature sensor coefficient - 5.7 - mV/°C

Figure 1. Typical diode temperature sensor characteristics
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3 Die layout

Figure 2. Die drawing (dimensions are in mm)
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Die size including scribe line

Die thickness

Front side passivation Polyimide

Gate padsize ~ 09x0.9

composition

Front side metallization
nnnnn

Back side metallization
nnnnn

piebond . Softsolder

Recommended wire bonding
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Die layout

3.1 Packing information

Table 5. Die delivery

Known good dice (KGD) 100% tested in UV cured
reconstructed wafer, supported by metallic ring frame.

Reconstructed wafers are packed into a black box sealed
D11 under vacuum in a moisture barrier bag, with oxygen
absorber, oxygen indicator, desiccant dry and HIC card.

Some inked dice can be present after final QA visual
inspection.

Table 6. Packing materials

1 8" wafer frame DY-WVR-001-S304-ST
Box multiwafer on frame 150/200 mm
Antistatic shielding bag 545x610 mm
Protect foam for wafer packing
390x325x410 mm carton box
Desiccant dry clay tyvek paper

ESD tape (25x33 mm)

HIC co free 3 spots 5-10-60%

© 0o N o o A w DN

Oxygen indicator card

Oxygen adsorber of RP-5An DOUYEE

N
o

1. Refer to Figure 3 item number.

Figure 3. Packing with reconstructed wafer

The wafers on frames are shipped inside a black box containing 25 wafers maximum.
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Figure 4. Black box wafers

Figure 5. Notch orientation and label

Metallic ring

Reconstructed wafer Die
Notch
Label
| Product code | | GK Lot number |
[ K Lot number - wafer number | | Print time |
Barcode

Picture not in scale,
used for demonstration purposes only.

GADG051220231242GT
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Additional information

4 Additional information
4.1 Handling
. Products should only be handled in ESD-safe workstations. Standard ESD precautions and safe work
environments are defined in MIL-HDBK-263.
. Products must be handled in a class 1000 clean room or higher.
. The single die should not be handled with tweezers. A vacuum wand with a non-metallic tip protected

against electrostatic discharge must be used.

4.2 Wafer storage
To avoid contamination and/or degradation of the product after shipment, proper storage conditions are required.

. For unopened moisture barrier bag and canister box, the maximum storage time (starting ST shipment
date) is up to 6 months with storage at room temperature between 5 °C and 28 °C max.

. For opened moisture barrier bag and canister box, the maximum storage time is 13 weeks after bag
opening with storage under N2 dry flow and temperature 18 to 28 °C (usual manufacturing clean room
temperature), without exceeding a total of maximum 6 months of unopened + opened storage period.
Please check first the O2 (Oxygen) indicator located on the canister box: pink color means “good”, and
blue means pieces should “not be used”.

. Humidity range: < 30 %.

. Particle count: Class 6 per ISO 14644:1999 vacuum sealed or backfilled with inert gas.
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Revision history

Table 7. Document revision history

one R | e ]

07-Mar-2025 1 First release.
28-May-2025 2 Updated Table 4. Mechanical parameters.
21-Jul-2025 3 Updated Section 4.2: Wafer storage.
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IMPORTANT NOTICE — READ CAREFULLY
STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice.
In the event of any conflict between the provisions of this document and the provisions of any contractual arrangement in force between the purchasers and

ST, the provisions of such contractual arrangement shall prevail.

The purchasers should obtain the latest relevant information on ST products before placing orders. ST products are sold pursuant to ST’s terms and
conditions of sale in place at the time of order acknowledgment.

The purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
the purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

If the purchasers identify an ST product that meets their functional and performance requirements but that is not designated for the purchasers' market
segment, the purchasers shall contact ST for more information.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, refer to www.st.com/trademarks. All other product or service names
are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2025 STMicroelectronics — All rights reserved
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