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ACEPACK™ SMIT: Introduction and Main Characteristics
Why SMIT? - Surface Mounted Isolated Top-Side Cooled Package

It looks like a discrete.... But it is a module! Dimensions Pin-out
33.20 mm
= 2 , > Power Side Control Side
S } | |
8 7 HEES—
. T E=—
L0 5 i U
(M 2
~ \ ] \—{_ -
Thermal pad ‘E_:'J k:iﬂze—
i ° i ** . - el |
It is molded It cont.ams a DBC . For comparison: D2PAK EHE . 7
It has a leadframe * It has integrated dies ' -
It is an SMD forming simple topologies 10.2mm
It is available in T&R* < It has an isolated thermal == h0-66 C|m2 o |+ This assembiy is merely inustrative,
* Tape and reel pad E Thermal pa Pin connections in real products
- differ.
** Direct Bond Copper S| may dier
-5 - * In rectifiers the control pins might
~5x smaller ~7x smaller also be used for power.
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Motivation & Positioning
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Motivation: Why SMIT?

ACEPACK™ SMIT TO-247 (4pin) H2PAK (7pin)

TAB
! ! E& ad

1

Creepage pin-to-pin 5.9 mm

Isolation

Isolated thermal pad NO

Isolation foil to heat-sink Application  _ Required Required 2
dependent

Dissipation capability (forced air) 60 to 100 W 30to 50 W 5to 10 W3
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Every single device requires:

§ Screw
8 Washer
Thermal foil
Alignment to heat-sink
| Isolation test

Automatized assembly

Assembly

Production capability >50 systems/day* <10 systems/day*

LUL 2.5 kVrms granted 4Based on customer feedback 2can be avoided by Insulated metal

‘ 4kVrms applied for OBC systems substrate (IMS) board
’l 3 can be extended to 15W with IMS.
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Discretes SMIT

Top view

1kW 10kW

Focus Applications

b -

Power Classes

Baseplate-less Baseplate
Modules Modules
ST ok “'

N

ACED
AlLEFALR L

100kW

On Board Charger

(Automotive or Industrial)

EV Charger
(Bi-directional)

Storage Systems

Ly

life.augmented

Power range is indicative, and might be extended through paralleling of devices and modular approach.




Product Portfolio
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Planned Product Portfolio

Co@

ﬁ Automotive Grade

Single Switch STGSBZOOMGSDFZAGH 200A 650V IGBT Available In Production
3-ph Bridge STPSC60H12-M3Y @ 60 A 1200V SiC Diodes Available Q2/21
Full-Bridge STPSC40H12-M2Y @ 40 A 1200V SiC Diodes Available Q2/21
Full-Bridge STTH120RQ06-M2Y @ 120 A 600V Fast recovery diodes Available Q3/21
Full-Bridge STTH60RQ06-M2Y @ 60 A 600V Fast recovery diodes Available In production

SCR Half-Bridge STTN6050H-12M1Y @ 60 A 1200V Thyristors Available** Q2/21

Mixed Bridge STTD6050H-12M2Y @ 60 A 1200V Thyristors & Rectifiers Available** Q2/21
Half-Bridge SH25M12W?2 25 mQ 1200V SiC MOSFETs Available** Q3/21
Half-Bridge SH30M12W2AG @ 30 mQ 1200V SiC MOSFETs Available** tbd

DuoPack SD30M12WAG @ 30 mQ 1200V SiC MOSFETs Q1/21** Thd
DuoPack SD42N60DM6AG @ 42 mQ 600V MDmesh DM6 SJ MOSFET Q2/21 Q4/21
Half-Bridge SH32N65DM6AG @ 32 mQ 650V MDmesh DM6 SJ MOSFET Q2/21 Q4/21
Half-Bridge SH63N65DM6AG @ 46 mQ 650V MDmesh DM6 SJ MOSFET Q2/21 Q4/21
Half-Bridge SH68NG65DM6AG @ 71 mQ 650V MDmesh DM6 SJ MOSFET Q2/21 Q4/21
Boost SB49W65M5AG m 49 mQ + 20A Diode 650V MDmesh M5 SJ MOSFET + SIC Diode Q3/21 Q1/22
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Single switch

3-ph Bridge

Full-Bridge
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SCR Ha/f-Bridge Mixed Bridge Half-Bridge

** Engineering samples

DuoPack
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Application Examples
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STGSB200M65DF2AG

/First SMIT in production

Product Features:

~N

= 650V, 200A IGBT and

freewheeling Diode
= Short circuit rated
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Application Examples (1/3)
Power Train

Power Train
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Application Examples (2/3)
Battery Chargers

Boost PFC

[e— —— RS : ]
) @ g i A H < . ; ; L, | STTHEORQO6-M2Y
% AC » SHxxNB65DMEAG . SHxxN65DM6AG y STTH120RQ06-M2Y
"""" Acipc i } L ’ A7 | STPSC40H12-M2Y
< . 4 S D Bih O i
. STTD6050H-12M2Y 5 | oy
—i p it : ry
PFC
Mod. Vienna Rectier i
" STTHE0RQO6-M2Y
R . QY sD3M12WAG | | .| STTH120RQO6-M2Y On BOf’ird Charg_er
. LB | “| & & i’%% ;__ " | sTPSCA0H12-M2Y (Automotive or Industrial)
STPSCE0H12-M3Y L SD30M12WAG - & = - T e
; : :E_ ] | i : r Battery o
+{* &Y SD30M12WAG 7 B L. T
8 . ' ! | I | onlyinLLC + +
m ]
<
EV Charger
lite.augmented (Bi-directional)




Solid State Relay

@ Applications & Topologies (3/3)

When compared to mechanical relay, power semiconductors are faster, more robust against
mecahnical stress, and suffer less degradation over time.

SCRs MOSFETs IGBTs
TN6O50H-12M1Y Back-to-back configuration, made Back-to-back configuration, made with
| out of DuoPack devices: single switch devices:
L~ STTN6050H-12M1Y i rINNriy -V .
 STTN6050H-12M1Y SD42N60DM6AG" - for 400V Batteries | |
SD30M12WAG - for 800V Batteries STGSB200M65DF2AG
Industrial Drive Electric Vehicle Transformer protection

Ly
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Assembly of ACEPACK™ SMIT
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Technical Support Material

Assembly Possibilities Heat-sink Attachment”

| onng
ACEPAK SMIT mounted il Line with ACEPAK SMIT mounted 0l Line with ACEPAK SMIT mounted il Line with
counter plate and screw fine spacer between pch & Heatsink and spacer between pch & Heatsink and
screw in line | screw In square

stamples

[
a a_
crews in Line
. .

'""uc FACK ST |
| AN5384

Applicaion nots

ACEPACK SMIT module package guidelines for mounting and thermal

| : S - .| | L] =t Same isolation area

LIS AR U R | 0 E I ] S T i 2 e e ER LR e = 3.5cm x 2.5cm = 8.75cm?
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ACEPACK™ SMIT Application Board
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ACEPACK™ SMIT testing platform (1/2)

Multipurpose test setup for HB configuration

Input/Output foil and Vin
electrolytic capacitors

Inductor current sensing isolated

DC/DC

Tightening fixture of : STGAP2
ACEPACK™ SMIT P

\ P Isolated
Screws Vel

'_Q_‘ '_Q_‘ § . _
| AN STGAP2

ACEPACK™ SMIT
1 I

Heatsink

ATRIRIRIRTp e

Isolated DC/DC
modules with
6986l

Control unit
connector

Testing of SiC Half-bridge in ACEPACK™ SMIT module
Evaluation of switching behavior at different
configurations

Comparison with discrete

Ready for continuous operation either in buck or boost
mode 17

STM32 based
control unit
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Bottom side view

ACEPACK™

SMIT half-bridge

life.augmented

ACEPACK™ SMIT testing platform (2/2)

Multipurpose test setup for HB configuration

Half-bridge

decoupling
capacitors

Gate driver modules

Isolated
DC/DC
]

STGAP2

Isolated
DC/DC
[ ]

STGAP2

STGAP2SICS

STGAP2SC

aluation purpose only!

S
@
5

[

Different driver modules
with different gate
drivers can be used
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Summary of the key points about ACEPACK™ SMIT

Benefits of driving via Kelvin source
= Optimal driving
= Better switching performance

-
- o
gl il

-

SMD package with cooling pad on top

Improved thermal performance

Convenient pinout for easier PCB layout =
 Not a common property over all modular solutions

Smaller commutation loop
=> Faster switching

~5 mm between the heatsink
and the PCB

Kyy 19
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[ Top layer
[ Bottom layer

ACEPACK™ SMIT
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Il Top components
Il Bottom components

Top side view

2 O
2 O

O
(o)
O
o)
o)
O

(o)
o)
(o)
o)
o)
o
v
D
]
0|
0Ol
A
00
od
o
o
)

200000

Test platform PCB layout details (1/5)

Commutation loop components

Bottom side view

VgusmGNDz=MP

\

U6
o SH25M12W2
\
HG \\
|— C25
R17 Cl1 = 100n
0k T / 2kV A
470p I
J3
HK 7 MP C22 C27
- 100n 100n
Connector 2kV 2kV
TP1
Testpoint
= 20




= soonee mmesncomons__1€SE platform PCB layout details (2/5)

Top side view Bottom side view Size of the commutation loop

O O
00
00
= 056
= c 89 U6
) o 8(3 o SH25M12W2
00
2 3 HG
! o)
@) 5 5 |E =25
< : Ri7 L ed
& 470p 6
13
@) HK 7 MP_ C22 27
< ” = 100n 100n
Connector 2kV 2kV
LG _
&
rig | €12
B /
LK
. 4 [ele]
LS
TP1
R22 Testpoint
NA :

"l = 21
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[ Top layer Il Top components
[ Bottom layer [l Bottom components

Test platform PCB layout details (3/5)

Comparison with TO247-4 solution

Bottom side view

Top side view

O O
o 'o’
00
= 056 Ql
S o) 88 SCTWA70N120G2V-4
'_
N 000 HG I:: s
° — NA
= <)
[ o)
O
X 2 rR17 _L_c11
@) o8 10k T NA
od
< 3
[al 0
L HK cs
< — Inductor: MP
Q2
= SCTWA70N120G2V-4
'_
o LG < | 6
o) = T NA
o)
< O RI18 1 CI12 LS
,\. o 10k ~TNA
<t (o) CSN
N :
@) & LK [ R22
h SC
= CSP
TP1
Testpoint
"l High side Low side = 22
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Il Top components
Il Bottom components

[ Top layer
[ Bottom layer

Test platform PCB layout details (4/5)
Size of the CL at TO247-4 platform

Top side view Bottom side view

O O
o 'o’
00
= 66
S o) 88 SCTWA7ON120G2V 4
U) O 00 HG o E 1 C25
o) g C T NA
= <)
= o)
O
Y 2 rR17 L c11
@) o8 10k ~T
od
< 3
[al 0
L HK 13
@) ¢ = _220nF 100nF
< Inductor: MP 1kV kv
LD
AR
Q2
= = SCTWA70N120G2V- 4
(o) o) LG _ | 2
(o) o) —TNA
o) (o)
< o ¢ RIS _| 012 LS
[\' e (o) 10k T
<t (o) o) CSN
N :
O & g LK R22
N sc
= CSP
TP1
Testpoint
"l High side Low side = 23
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= coonee mmsaeneomenens__1€St platform PCB layout details (5/5)

Top side view Bottom side view ACEPACK™ SMIT vs TO247-4
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‘oh si - 60% shorter path
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300V Testing of a SH25M12W?2 device (1/2)

ok 50A . . . ..
Re 22,31, 41, 500 Switching waveforms at different conditions
T, ~T, 25°C
Turn off transient waveforms Turn on transient waveforms
U,: SH25M12W2 | _ | | s00f— — Re—mo
00 —— Rg=31Q
_ 600 R, 1T — Re=22Q _  Rg=410
= —— Rg=31Q = oo Rc=50Q
% 400 —— Rg=41Q %
- Rc=50Q -
200 200 -

0= 0

W ~ %%cwﬁ\”—

»

[} [} [} [} [} [} [} [} [} [} [} [} [}
200 250 300 350 400 450 500 550 600 200 300 400 500 600 700
time [ns] time [ns]

‘YI Lc;, < 10 nH = more than 80% less compared to TO247 4-pin!
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Testing of a SH25M12W2 device (2/2)

Switching energy estimation

Measurement setup details *: Turn on switching energy
DUT SH25M12W?2 8 -
Vaus 800V — 6 —%— R;=22Q
Rg 22,31, 41,50Q £ : iaiig
TA ~T1 25°C <4 RZ;SOQ
2_
High side switch 1 | | | | | | |
is kept OFF 10 20 30 40 50 60 70
g \ Ip [A]
L Turn off switching energy
E 3
® . 4 +— —— 3
§ T © [ 2 - Rg=22Q
m 52 RG=31Q
Veus =/ C, Ups - S Rg=41Q
11 RG=50Q
® & l & 0

10 20 30 40 50 60 70

I [A]
"I * The switching performance evaluated using double pulse test. 26
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Thank you

© STMicroelectronics - All rights reserved.

ST logo is a trademark or a registered trademark of STMicroelectronics International NV or its affiliates in the EU and/or other countries. ‘
For additional information about ST trademarks, please refer to www.st.com/trademarks.
All other product or service names are the property of their respective owners.
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