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Agenda

System Block Overview

3ph-Inverter with SLLIMM ™

3ph-Inverter with ACEPACK™

3ph-Inverter with Discrete

Other Components: Aux. AC/DC Supply, Gate Driver, Voltage

Regulators, Signal Conditioning
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High-Voltage Motor Control
3ph-Inverter System Block Overview

Input Bridge, Power Supply Control, Sensing Driving, 3-Phase Inverter, Brake
PFC* (Optional) PMSM/
BLDC
Motor

High Voltage
Aux. Supply

3-Phase

Control Unit — Gate Drivers
Inverter

Controller

> : ]
Linear Signal
MOSFET . Regulator Conditioning

Lys
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High Voltage Motor Control ___

Typical schematic for 3ph-Inverter

AC
Mains @

#

y

s

AC/DC DC/DC
Auxiliary Supply Auxiliary Supply




High-Voltage Motor Control

Three Approaches -

ACEPACK™

Power IGBT Modules

SLLIMM™
MOSFET & IGBT IPM

Discrete
HV IGBT (M/S-series)
HV MOSFET (M2/M2-EP-series)

>

Integration Level

o7
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High-Voltage Motor Control

Three Approaches

Power
SLLIMM™
MOSFET & IGBT IPM

Integration Level
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Application Block Diagram
IPM approach — SLLIMM™

Input Bridge, Power Supply Control, Sensing Driving, 3-Phase Inverter, Brake

PFC* (Optional) PMSM/
.lllllllllllllllllllllllllllllll: BLDC
. 1 Motor

| High Voltage : M- : 3-Phase r

AuX. Supply Control Unit . Gate Drivers Inverter :

AC PFC
Mains Controller

Linear Signal

MOSFET § Regulator Conditioning
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Application Block Diagram
3Ph-Inverter with Intelligent Power Module — SLLIMM ™

600V IGBT / 500V-600V MOSFET SLLIMM™ and SLLIMM™-nano IPM 2nd Series
\ STGIFXXCH60TS, STGIBxXxCH(M)60TS, STGIPxxx60(T), STIPN(Q)xx50(60)(T) )

Y
\- 3-Phase Inverter with SLLIMM™ |PM -~
Embedded m «
NTC*
T # SLLIMM™-nano
AC
Mains @ I

SLLIMM™ DBC

! SLLIMM™ Full Molded

e 3-Phase
e 0 Motor

N
\
N

1]

e
@’

AC/DC DC/DC
Auxiliary Supply Auxiliary Supply

Position

Sensing

Lys
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* NTC for temperature control is an option. “T” in the ordering code indicates that the NTC is present.




SLLIMM™
TH

SLLIMM™.-nano

SMD

SLLIMM™ or SLLIMM ™-nano ?

SLLIMM ™.

Nnano

SLLIMM™.nano
2nd series
IGBT

4

!

nano

h,[’

SLLIMM™.-nano
2nd series
SJ MOSFET

4

1A

¥




SLLIMM ™_-nano Overview

* Internal bootstrap diodes
* Interlocking function with dead time and

SLLIMM™-nano + Optimized voltage drop in conduction
Tl i+ IGBT and MOSFET based
5 Sae Ve bridge : « 600V and 500V breakdown voltage
= i+ Current availability up to 8A at 25°C
§ b".'a" « Smart shutdown function
E ridge .
5 , « Comparator for fault protection
= Half i + OpAmp for advanced current sensing
bridge ! « Open emitter configuration for individual
: phase current sensing (3-shunt)
: « NTC option
1
I

$-mmmmmmmmmmomommmoes under-voltage lockout
i« Through-Hole and SMD packages

* Inline and zig-zag leads options (w/wo
stand-off)
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A

End Products

Washing Machine

Refrigerator

Power Tools

Fan A/C
Small Pump

Roller Shutter

SLLIMM™-nano
2nd series SJ

SLLIMM™-nano
2nd series IGBT

SLLIMM™-nano

TH
SLLIMM™-nano
SMD

Lys
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now 50 W 100w 300W 400W 500W Power

SLLIMM™-nano

Product Plan

| Max Max
SLLIMM™-nano SMD BV o
25°C RDS(on) VCE(sat)
STGIPNS3H60T-H 2,6
AGBE 600V 3A =
B3 STGIPNS3HD60-H 2,6
STIPNS2M50(T)-H 2A 1.7Q
Mlg;';gT STIPNS1IM50T-H 500V B
1A 3.6Q
STIPNS1M50SDT-H
[ Max Max
SLLIMM™-pano TH BV ey
5=l INRENES Veegsay
IGBT STGIPN3HB0(A)(T)-(H) 2.6
based 600V 3A =
EEE STGIPN3HD60-H 2,6
MOSFET | STIPN2M50(T)-H(L) S0V 2A 1.70 )
based | s1ipPNIMS50(T)-H(L) 1A 3.60Q

SLLIMM™-nano

2nd series

STGIPQ3H60T-HZ/L(S)

N STGIPQ3HD60-HZ/L
based STGIPQ5C60T-HZ/L(S)
STGIPQ8C60T-HZ
sJ STIPQ3M60T-HZ/L
MOSFET

based STIPQ5M60T-HZ/L

600V

len Max
25°C Rps(on)

3A 2,6
3A 2,6
5A - 2,15
8A 2,4
3A 1.6Q

5A 1.0Q -




SLLIMM™ or SLLIMM ™_-nano ?

SLLIMM™

SLLIMM™ SLLIMM™

Output Current

8A  10A 15A 20A 25A  35A

Lys
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SLLIMM™ 2nd series overview

«  Two SDIP2x-26L IPM versions available

Full Molded and the DBC (Direct Bonded Copper) both * 600V, from 8A to 35A DC rating at 25°C
compatible each other. : + Low VCE(sat)
: « Optimized Driver and Silicon for low EMI

* Enhanced efficiency , . -« Lowest Rth value on the market for the DBC
The best compromise between conduction and switching energy : package versions

with an outstanding robustness and EMI behavior; optimized for - Internal bootstrap diode

operation up to 20 kHz for an application power range from F R . o .
300W to 3KW : « 175°C of maximum operating junction Temperature

: « Separate open emitter outputs

.« NTC on board

SLLIMM™ 2d SERIES : » Integrated temperature sensor on Low Side driver
: < Comparator for fault protection

: « Shutdown input/fault output

: « Isolation rating of 1500 Vrms/min.

HS Gate
driver

LS Gate
driver
I

e
o
°
5

C

o]

o

o

=
Q

S

Lys
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SLLIMM 2nd series

Product Plan

End Products A

SLLIMM 219 series BV len Max
Full Molded (F) 25°C Veesan
Small Industrial STGIF5CH60TS-L 8A 1,95
Inverter & Pump IGBT
STGIF7CH60TS-L 600V 10A 1,95
based
SLLIMM STGIF10CH60TS-L 15A 1,95
Package A/C 2"d series
@ DBC (B)
Room A/C
Washing Machine SLLIMM 2nd series I Max
BV =
2nd series @ DBC (B) 25°C VCE(sat) ‘
Power Tools i Molded (F) STGIBSCH60TS-L 12A 2,18
STGIB10CH60TS-L 15A 1,95
Refri B STGIB15CH60TS-L | 600V 20A 2,1
efrigerator based
STGIB20M60TS-L 25A 2,0
Small Pump STGIB30M60TS-L 35A 2,0
>
400 W 600 W 800 W 1kw 2 kW 3kW Power
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Evaluation Boards

for SLLIMM™ 2nd Series

* Fully tested 3-phase inverter bridge
« Different Current Ratings are available for easy evaluation.

«  Compatible with ST Motor Control library for easy Firmware development

Features and architecture

Bottom

Input bus voltage: 125 + 400 Ve
Nominal power: from 300 W to 3 kW
Single or three shunt configuration selectable

Hardware overcurrent protection

Hall/Encoder feature

(fw) Wi

Lys (@™
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Evaluation Boards
for SLLIMM ™-nano

+ Fully tested 3-phase inverter bridge
 Different Current Ratings are available for easy evaluation

« Compatible with ST Motor Control library for easy Firmware development

Features and architecture

* Input bus voltage: 125 + 400 V-

* Nominal power: from 20 W to 600 W

+ Single or three shunt configuration selectable
» Hardware overcurrent protection
 Hall/Encoder feature

©
@
@
2
@
D
D
D

Kys T Ca
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ST PowerStudio

The dynamic electro-thermal simulation software dedicated to power devices by ST

&7 ST PowerStudio - The Simulation Tool Dedicated to Power Devices by ST [o e |[=]
@ ST PowerStudio Kys
Developed for: .
Product Selection Output Data = =
> Application Product Information [ Conduction Loss (avg) (W) 031 0.06
SLLIMM, ACEPACK, e Seicing Lo o) O o om
D| SCI‘ete* Topology (mandatory field) :Eng?ﬁ%ﬂéan eras Total Loss (avg) (W) 063 010
= _ - - Package technalogy: DBC substrste Junction Temp. (Max) (*C) 9161 90.53
. . [ 3-phase 2-level ] - Leads option: short leads and emitter forward Junction Temp. (vg) (C) o112 2035
- Several Applications Topology Design N
. d M AC O S NG 7 e s T1+D1 Total Loss (avg) (W) 072
- Windows, : e . T LS
s % . * ' - Op-amp for Advanced Current Semsing: NO ystem Case Temp. (Max] .
Android* and i10S ek e oeiee Hich (o) acte tigh (L5) Heatsink+TIM Rth (*C/W) 921
Packa
- . - i 9 Charts
Powerful and erX|b|e Graph 1: T1-D1 Junction Temperature vs. time -
916 i ]
- - Family . oa
- Dynamic load sim. (up T 3 2 e [
to 10 steps) Devices 150 -
0 0 . [ sTGIB10CHE0S-E v | [ WebPage | Eé 90.8
- Long mission profile Wisson Profile Thermal Setup Zth eatsink Parameters 2 o - S —
duration of hours  soveio  fo e i e ne am i ‘ |
| th | © Dynamic Load Without Heatsink o Tz o %02 i i i 1 i
- L <
Several therma SEtup R 13- © Fixed Heatsink Rth ('C/W) 2 R3 0 B0 gﬂu o1 oz 03 o1 o5 05 07 o5 o8 1
RGon 10 : : : . ; . :
RGoff 10 0 ™ 0 time (s}
. . —T1 —D1
. Input Data
Connectivity: e — Stendy St Groph 2: LD Power Loss v, time
. . t.sim: Simulation time (5) 0001 + 15 2
= Multllanguage (EngllSh, Iph: RMS Phase Current (4) 0001 = 100 1 18
. * * Pout:  Output Power (W) 01+ 10000 2308 2 16
Chlnese y Japan f ) Vde:  DC Link Voltage (V) 20+1000 320 j? 14
. - . fsw:  Switching Frequency (kHz) 1 = 40 10 5 12
- Quick link with st.com oy o — T o P P
PF Power Factor 1+1 0.8 §
documents ME  Modulation Index 001:1 |085 L Ej
o Tamb: Ambient Temperature (*C) 25= 100 50 02
PDF OUtpUt Report Tease: Case Temperature ('€)  25-125 90 - o -

8] close | [ start| | stor |[[2) revorT| (@) bout|[ @ Manua] [ E) crecis |

"’ * Available in the next releases AW@H[I@[@[I@ @[m Qﬁu@@)m

life.augmented




High-Voltage Motor Control

Three Approaches

ACEPACK™

Power IGBT Modules

>
Integration Level

Lys



Application Block Diagram
Module approach — ACEPACK™

Input Bridge, Power Supply Control, Sensing Driving, 3-Phase Inverter, Brake
PFC* (Optional) PMSM/
.llllllllllllllll: EEEEEEEEEEEEREER BLDC
. . Motor
- 0 High Voltage : . 3-Phase
_ [ ] o o —
: : AuX. Supply Control Unit Gate Drivers Inverter

PFC
Controller

Linear Signal Brake

MOSFET § Regulator Conditioning

IGBT

-IIII:’IIIIIIIIIIIIIIIIII:’IIII.

Lys
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Application Block Diagram

21
3Ph-Inverter with PIM/CIB- Module — ACEPACK™

650V, 1200V ACEPACK™ Module with Press-Fit Mounting
| A1(2)CxxS65(12)M3-F (CIB), AL(2)PxxS65(12)M3-F (6P) |

TS| ST . ere s Paci

*Brake
Resistor
®
O—

AC e

Mains @ 1
+ % ;];

s &

current |If
Sensing [

ACIDC DC/DC NOFISOIAIECH Position
Galvanically Isolated .
Sensing

Drivers

Auxiliary Supply Auxiliary Supply

‘ ./- v
’ l * Brake resistor and DC link capacitor are not part of ACEPACK™ Module
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B

% R ACEPACKT™
% f Aaf" W Aeku

( A

Press FIT and Solder Pins

............................................................. Several configurations (CIB,
options, configuration flexibility } cii“niéfs 46pack_, .. ) available and low
\ % stray inductance )
4 —. %‘;‘

F . walumg :
.

p E Adaptable .—
Integrated screw clamps } 0 Compact .
Mator

. Salar

p o " Easier

All power switches in a module .
07
Imduztrial

"T

: . )
High reliability and robustness,
miniaturized power side board
occupation

Up to 1200V breakdown voltage

Simplified and stable screwing

Compact design and cost
effective system approach
.

| y
%

including NTC
Automation

Very high power density

Several current ratings available

*
. *
----
--------------------------------------------------------

.

‘W ﬂ:
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ACEPACK™ Module for Motor Control

Standard products available (Solder and Press-Fit pins)

life.augmented

4 ) oY )
Wl A1P25S12M3/-F
* (94 Six-Pack 1200V
o A & o A1P35S12M3/-F 35A
ACEPACK™ 1 A1C15S12M3/-F Converter Inverter Brake 1200V 15A
Six-Pack + NTC
A1P50S65M2/-F Six-Pack 650V 50A
o - o N
pam “%L N bios A2C25S12M3/-F
. % k- Agﬂ Converter Inverter Brake 1200V
{ A(;EV A2C35S12M3/-F 35A
CIB + NTC A2P75S12M3/-F Six-Pack 1200V 75A
™
L ) ACEPACK 2 A2C50S65M2/-F  Converter Inverter Brake 650V 50A
J
‘ S
” * -F: Press-Fit

v



Evaluation Board

for Acepack™
STEVAL-CTMO002V1 board enables quick ACEPACK™ evaluation

Complete board ready to test with AC motor

3-phase AC-Input and AC-Output

Overvoltage and Overload protection

Full compatibility with MC STM32 ecosystem

RS232 and CAN connection

Lys o4
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High-Voltage Motor Control

Three Approaches

Power

Discrete
HV IGBT (M/S-series)
HV MOSFET (DM2/M2-EP-series)

>

Integration Level



High-Voltage Motor Control

3ph-Inverter - Discrete approach

Input Bridge, Power Supply Control, Sensing Driving, 3-Phase Inverter, Brake

PFC* (Optional) PMSM/
.llllllllllllllll. BLDC
= . Motor

High Voltage : . = 3-Phase c

[ — — — @
AuX. Supply Control Unit Gate Drivers : Inverter .
:IIIIIIIIIIIIIII:

AC PFC
Mains Controller

> : ]
Linear Signal
MOSFET . Regulator Conditioning

Lys
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Application Block Diagram

3-Phase Inverter with Discrete -

600V H Series IGBT, 650V M Series IGBT, 600V DM2 MOSFET
| STGxXH60DF, STGxXxM65DF2, STxXN60DM2

3-Phase Inverter /

@ o

A 7 N - - - u ’
?(? e current I 3-Phase
Mains @ T sensing R 4 Motor

Position
Sensing

AC/DC DC/DC
Auxiliary Supply AUX|I|ary Supply

Lys
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Discrete MOSFET
MDmesh™ DM2 Series

The FAST DIODE solution for the most demanding high efficiency converters

12 Iimnproved Tir and Qrr versus MDmesh M2 series

o DM2 series: improved t, of intrinsic diode

L

Improved diode recovery
performance

* Product Portfolio:
600V, 650V , Automotive grade series

= |deal for Full-bridge and Half-bridge topologies
Excellent Fast diode performances for Power losses
reduction

» Robust & Reliable Design
High immunity to dv/dt 40 V/Ins reducing MOSFET failure

‘ ” even when exposed to large voltage transients

life.augmented

Automotive
EV, HEV, Chargers

wel TR AD R ACT
f il ].-'J"\."./'! IVIN ol

MDrn MOSFETs A+++
Fast-recovery diode series

Renewable
Energy storage
systems DC/DC
DC/AC inverters

SMPS

PowerFLAT 8x8 HV

DZPAK

Motor Control
HA, small pumps

11/ v

‘ﬂ!

v



/ ; ST Positioning ; \
(h' A New 600-650V Series

ST

\m

600/650V and 1200V TFS IGBTs ___

S

Dynamic Losse

o

\'

ugmented

VCE(sat} /

M series S series
: 'ﬂ;:‘,..“

Perfect for Motor Control

/ ; ST Positioning \
1200V Series

1

Dynamic Losses
w

R R e e e e e R T R et

~




Discrete IGBTs

M and S series

Main Features and benefits

= 175°C of max operating junction temperature (T;)

= Min 10ps of short circuit rating at start T, of 150°C

= Soft switching waveforms for excellent EMI behavior

= Optimized diode for target applications meaning low diode
losses and fast recovery time keeping the right softness

= Positive Vg, temperature coefficient meaning no thermal
runaway and easier paralleling

short circuit time

10us

@ Vce=600V; Vge=15V; Tj.star = 150°C

SeacsTes coescs ey s I m—el = M and S series are tailored to improve efficiency of targeted
y = applications in the whole range of switching frequency up
- 5 e to 20kHz

Max247
long leads

TO-247
DPAK/D?PAK TO-220 TO-220FP TO-247 long leads

Lys

life.augmented



1200V S/M Series IGBTs

S series: Up to 8kHz
M series: 2 - 20kHz

STGx15S120DF3 Best Trade-off Static-Dynamic
Vegeay= 1.55 V, Egy= 1.375mJ N

i
STGx40M120DF3
Drivers

Vg [ N
- ) |
control \
[

STGx25M120DF3 STGx40S120DF3
Vegsay= 1.85V, Ejg= 1.3 mJ Veesay= 1.65V, Eq= 3.83 mJ

STGx25S120DF3 S

Vo= 1.85 V, Ee= 2.25 mJ
= = Vegpay= 1.6V, Egg= 2.37 mJ

VCE(sat)

STGx15M120DF3 STGx8M120DF3

short circuit

Vegsay= 1.85V, E4=0.85 mJ Veeay= 1.85V, Egg= 0.37 mJ

Lys
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1200V H Series IGBTs

STGx15H120F2
Veegay= 2-1 V, Eg= 0.37 md

from

20 to 100 kHz STGx40H120DF2 L. STGx15H120DF2

LV, 2.1V Veeay= 21V
e 2 E, =038 MY, E.=0.37 mJ

Welding

STGx40H120F2

STGx25H120F2 .
short circuit

time3

SUS

Very fast recovey
diode option

Veegay= 2-1V, Eg= 1.32mJ

Veesay= 2-1V, Eg= 0.7 mJ
X

STGx25H120DF2
VCE(S 21V

Eon J) Eﬁ—07mJ

Lys
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Gate Drivers
iIn High-Voltage Motor Control



Lys
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Input Bridge,
PFC* (Optional)

._-_

PFC
Controller

L — ; -

High-Voltage Motor Control
3ph-Inverter — Gate Drivers

Power Supply

High Voltage
Aux. Supply

Linear

Regulator

Control, Sensing

Control Unit

Signal
Conditioning

Driving, 3-Phase Inverter, Brake

Gate Drivers

3-Phase

Inverter

PMSM/
BLDC
Motor




W
®

AC

Application Block Diagram

. 35
3-Phase Inverter — Gate Drivers =

600V Half-Bridge Drivers

| L649x, L639x, L638X, STGAP2<

% %

Mains @

t 1

AC/DC
Auxiliary Supply

L A
DC/DC
Auxiliary Supply




Electric/ Hybrid vehicles

1200 V inverters

Server, UPS

Compressors
Factory automation

White goods

Solar
E-bikes

Gate Drivers- Portfolio Overview

Galvanic isolated

Low-Side 600 V High-Voltage Half-Bridge
[Lodosi_
= e
mo | €8 gEp
A
oF aa 1

. — ‘
S50 W 1 kW « 4 kW

* New 201



L6384E

L6385E

L6386E
L6386AD

L6387E
AB387

L6388E

Lys
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Single Input
Interlocking & Programmable DT
Shutdown Input

High & Low Side Inputs
UVLO Vcc / Vboot
Able to drive asymmetrical loads

High/Low Side & Shutdown Inputs
Uncommitted Comparator integrated
UVLO Vcc / Vboot

SO/DIP-14 packages

High & Low Side Inputs
Interlocking

AEC-Q100 qualified version
Leader in Automotive LV HID

High/Low Side Inputs, 3.3V compatible
Interlocking & DT protections

e UVLO Vcc / Vboot

#1 WW Best Seller

High/Low Side & Shutdown Inputs
Comparator + SmartSD integrated -
OpAmp integrated -

Interlocking & Programmable DT -
UVLO Vcc / Vboot «

High/Low Side & Shutdown Inputs
Comparator + SmartSD integrated -
Interlocking & Programmable DT -
UVLO Vcc / Vboot -

High/Low Side & Shutdown Inputs
OpAmp integrated -

Interlocking & Programmable DT -
UVLO Vcc / Vboot

Phase, Brake & Shutdown Inputs -
Uncommitted Comparator integrated
Interlocking & Programmable DT -
UVLO Vcc / Vboot -

High/Low Side Inputs

Able to drive asymmetrical loads
UVLO Vcc / Vboot

SO/DIP-8 packages

High/Low Side Inputs
Interlocking & DT protections
UVLO Vcc / Vboot

SO/DIP-8 packages




- -

O

L649x High-Current Drivers Overview

UN O 1 ~ 14 [ Boor
High/Low Side & Shutdown Inputs Snfz E 2 :Z g :VUCT;
Comparator + SmartSD integrated vee d « 1 B one
Interlocking & Programmable DT L6491D oT O 5 10 [0 cp+
UVLO Vcc / Vboot senp O 6 9 A CP-
4A sink/source PGND [} 7 8 [l Le
O ~ 14 [ NC
Single & Shutdown Input E z :2 3 ESET
Interlocking & Programmable DT - d. n b out
UVLO Vcc / Vboot - L6494L o s whb ne
2,5A sink/ 2A source * d s 9 0 NC
Q- s H Ne

N M~ uwh N
s E s B BooT High/Low Side Inputs U
SGND [ 3 12 0 HVG . . HIN il 8 [J BOOT
ne O 4 B our Interlocking & NO deadtime L6498 o d o B nve
PGND [ s 10 NC UVLO Vcc / Vboot L 6498L _— s b out
Lvé O 9 B NC i
e ds 1 S 2,5A sink/2A source we o a sh vee

life.augmented




Galvanic Isolated Gate Drivers

Outstanding robustness, noise immunity and design flexibility

ISOLATION
| : . .. : .
! Inductive coupling transfers the logic signal across the isolation
| gHg MINIATURE TRANSFORMER
|
1 -
A e
I Vapnetx
telo bnes
Transmitter Receiver ‘
LviIC HV IC \ -
| Package frame ;_;33
1 / | ——
1
1
|
Galvanic separation between input and control stage from high
current gate driving and diagnostics \ /

@
life.augmented



STGAP2S/STGAP2D

High Voltage 1700 V, 4A gate drivers

Key benefits & features

High performance
« Upto 1700 V high voltage ralil
Best In Class for propagation delay 80ns
4A sink / source driver current capability
+ 100 V/ns transient immunity
3.3t0 5V TTL/CMOS inputs with hysteresis

Value for Customer
+ Bestin Class for fast speed
« Reduced BOM thanks to embedded Isolation and

KEY APPLICATIONS Miller Clamp feature

*  Motor driver
- Factory automation Minimum footprint and lightweight

« Industrial drives and Fans + Compact and simplified layout SO8 package

r— « DC/DC converters
> /4 «  Welding 6@‘?&

life.augmented v



- .

High voltage rail up to 1700V

3V3 /5 V logic inputs (1/3, 2/3 of VDD thresholds)
Active High & Active Low input pins, for HW interlocking
Up to 26 V supply voltage

4 A Sink/Source current capability

Separated Outputs option for easy gate driving tuning

Miller CLAMP pin option

UVLO Function

Temperature shut-down protection
Stand-by function

> 100 V/ns CMTI

Negative gate drive ability

vDD HLAAAAAAAAAAT | o
umwo
.
1
IN+ s
0
Control L
cam A
IN- Logic T
1
0
N
GND !
L I Floating ground

lite.augmented Option 1: Single output and Miller CLAMP

STGAP2S

S0O-8 Wide body

Logic

'
1
s |
wio b
, : s
Control L ocion | 1] Level GON
zam A i?n‘:,v; i[ shiter
T Logic i
| |
0 {
N

GOFF

! . {1 GNDISO
I Floating ground

Option 2: Separated sink\source outputs
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High voltage rail up to 1700V

3V3 /5 V logic inputs (1/3, 2/3 of VDD thresholds)
Up to 26 V supply voltage

4 A Sink/Source current capability

Single input pin, in phase with output
Shut-down SD pin, with integrated pull-down
BRAKE pin

UVLO Function (for each supply)
Interlocking

Programmable Dead-Time

Stand-by function

Temperature shut-down protection

> 100 V/ns CMTI

Negative gate drive ability

STGAP2D
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Input Bridge,
PFC* (Optional)

PFC
Controller

High-Voltage Motor Control
3ph-Inverter — Power Management

Power Supply

Aux. Supply

[
High Voltage [
L |

Linear

Regulator

Control, Sensing

Control Unit

Signal
Conditioning

Driving, 3-Phase Inverter, Brake

Gate Drivers

3-Phase
Inverter

PMSM/
BLDC
Motor




High Voltage Motor Control
3Ph-Inverter — Power Management

Discrete Approach with IGBT / MOSFET for 3-Phase Motor

3-Phase Inverter

o1 1

1 current |If 3-Phase

Mains @ I T Sensing R Motor

! ! 5

AC/DC DC/DC Position
Auxiliary Supply Auxiliary Supply Sensing

[ ViPer Family, STTHXL06 || L698x, ST1Sx, LDK, LDL, LD |
Offline Converters, UF Rectifiers DC/DC Converters, LDO

Lys
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@

Power Management

Lys
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IOUT

4A

3A

2A

1.5A
0.5A

0.4A

Switching Regulators in Motor Control Application

Synch Rectification
Asynch Rectification

ST1S41

L7987
ST1S14

ST1S40 :

| L7986/A
L7981 :

L7987L
L6986
| L7985/A
L7980 !

L6986F

L6985F

L6984/A

4V 45V 55V 18v 28V 36V 38V 48V 61V

KEY BENEFITS & FEATURES
Wide range of operating voltage and current
* From 4V to 61 V ranging up to 4A.
Premium efficiency with L698x

« Synchronous rectification , quiescent current
<100pA & low consumption mode at light load

Best solution for high VIN bus with L798x

» Asynchronous rectification to optimize small duty
cycle conversion

Simplest solution with minimal BOM with ST1S
* Internal compensation

A solution for any soldering & thermal constrain

*  Wide package variety: from QFN 3x3 up to
HTSSOP16 going through SO* and HSOP8

‘ﬂ!

v



(@@ Power Management

Linear Regulators in Motor Control Application

Low Drop Out Regulators - selection

| KEY BENEFITS & FEATURES
ouT
125 Ultra Low Drop Out: LD39xxx
1A * When system efficiency and minimum power dissipation
are key

800mA
LDL112: with built-in reverse current protection

500mA . . .
LDK & LDL: simple and cost effective solutions:

300mA : : _

+ Several package options are available for easy plug in
-
LDK32

| oy L, Q ! DFN6 (2x2 mm)
DFNG6 (1.2 x 1.3 mm) Q
SOT323-5L

&Ly

SOT23-5L
150mA

<100mV 100mV 200mV 300mv Vorop = 5
~ DFNG6 (3x3 mm)
,’ Voroe typ value at Igr wax @nd over the whole temperature range ( w
((/
life.augmented *@



Power Management

: .
ST Offline Converters Overview

Buck Converter 150mA 200mA 350mA
Fly-back Converter 5W 8W 12W 15w
85-265VAC

D
800V G_@ 320 24Q 200 19Q (900V) 14Q 7Q 4.5Q

S 350mA 400mA 480/600 mA Ext RSENSE Ext RSENSE 700mA 1/1.15A

MOSFET
New

VIPerPlusOP | VIPerop |

VIPerPlus*1

VIPerPlus*5 VIPer25 VIPer35

1050y

VIPerPlus*6 VIPer06 VIPer16 VIPer26K | VIPer26
H1 2018 ;
VIPerPlus*7 VIPer17 VIPer27 VIPer37

VIPerPlus*8 VIPer28 VIPer38
AltairQ* Altair 04 Altair 05




AC
Mains
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Input Bridge,
PFC* (Optional)

._-_

[ —

PFC
Controller

L — ; -

High-Voltage Motor Control
3ph-Inverter — Signal Condtioning

Power Supply

High Voltage

Aux. Supply

Linear
Regulator

Control, Sensing

Control Unit

Signal

Conditioning

Driving, 3-Phase Inverter, Brake

Gate Drivers

3-Phase
Inverter

PMSM/
BLDC
Motor



High Voltage Motor Control
3Ph-Inverter — Signal Conditioning

Discrete Approach with IGBT / MOSFET for 3-Phase Motor

3-Phase Inverter

o. T 1
e |

Current . 3-Phase
sensing I Motor

\
\
\®
]
1
[}
]

Position
\ Sensing

! !
{ TSZ1, TSVIX, TSV 7x, TS3x \

AC/DC DC/DC
Auxiliary Supply Auxiliary Supply
Op Amps and Comparators

Lys

v

s s

life.augmented



Signal Conditioning

Current Sensing in Motor Control Application

High Precision Op-Amp
Smaller shunt = TSZ12X (5uV, 400kHz)

0.9
minimize losses
v TSZ18X (25uV, 3MHz)
0.7
High slew rate = track
0.6 2 PWM TSVI9X (1.5mv 20MHz)
Losses

0.5 in
0 Shunt ONVEIANTET I W oI (oI IR T o] g Ml=> T S3XX (comparator)

(W)

0.3
-
0.2 / p-amp (mV) (mQ) (W)
o1 LM290x Standard
. A TSV7xx High-Precision 0.2 4 0.1

TSX7xx 5V / 16V CMOS
LM290x  TSX7/ ' TSz182

Ultra-Precision

TSV7
m TSZ18x 5\/ Zero-Drift 0.025 0.5 0.0125 ( -

life.augmented



High-Voltage Motor Control
3ph-Inverter — Inrush Current Limitation

Input Bridge, Power Supply Control, Sensing Driving, 3-Phase Inverter, Brake

PFC* (Optlonal) PMSM/
BLDC

Malns

Lys

life.augmented



Thyristor & Triac Product Range

High Temperature g
(TNxxH Series) 3
x
@ ‘_g H Series
Z TxxH
Standard < (TxxH)
(TYN, TXN, _
TN & BTW Series) T Series
(TxxT)
Sensitive Gate
(X,P, TS Series) Core Series
I+ rms) (BTA/BTB/TXX/ZXX)
> Thermal Efficiency

A

2 % %

The most innovative The most complete

Vpry © 400 V to 1200 V

lgt: 5 MA to 50 mA
broad range SCR 7. 05 atws0a

Vpry : 600 V to 1200 V

TRIAC portfolio in T o2At040A

T,: 125°Cand 150 °C T,: 125°C and 150 °C

portfolio the industry

life.augmented
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