I Ly7 =siLIcA

life.augmented An Avnet Company

Power Conversion

25% i

Modena, 15 Aprile 2014 Erooy St
~a e
80%¢ =

Energy Saving

30%
Energy Saving
Energy Saving
‘ Power 'n More
life.augmented SILICA Power Soltions

WWW.EMCU.IT

SILICA | The Engineers of Distribution



http://www.emcu.it/index.html

&7  ST’s new strategy: Leadership in... =SILICA

Lys

life.augmented

Sense & Power Embedded

and Automotive " Processing
Products Solutions

QEE &

Addressing

“WWW.EMCU.IT
Source : WSTS ==

. , ; iy

SILICA | The Engineers of Distribution



http://www.emcu.it/index.html

l 57 ST strategy for = SILICA

life.augmented

SMART POWER

POWER
DISCRETE & NEW
MATERIALS

ADVANCED
SOLUTIONS

WWW.EMCU.IT

SILICA | The Engineers of Distribution



http://images.google.co.uk/imgres?imgurl=http://doctorat.eel.upc.edu/images/low-power-piguet.jpg&imgrefurl=http://doctorat.eel.upc.edu/events_and_news_archive/short-course-low-power-and-low-voltage-design-by-christian-piguetcsem-neuchatel-switzerland&usg=__uvA9ia6NjxI0s04dyH1HknYFD1Y=&h=435&w=383&sz=58&hl=en&start=5&um=1&itbs=1&tbnid=4I17uXQSWfS30M:&tbnh=126&tbnw=111&prev=/images?q=ultra+low+power+technologies&um=1&hl=en&tbs=isch:1
http://www.emcu.it/index.html

I &7  Smart Power Conversion =siLIcA
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Advanced Solutions on Power Management

ST has the solution for...

28 —

Power Conversion Linear Conversion

/4‘-7 N\

Battery operated devices
& power management

/

« SMPSICs *High performance LDOs o I
« LED drivers & controllers +High performance VRef. * Power management

* Digital Power platform *Hot Swap Reg. (E-Fuse) * Baftcey chargers:and products
K- DC-DC converters / \

for hand-held devices

.
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DC/DC conversion
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I Ly7  \What is an LDO? Where can you find it? =SILICA

Mars - 06-Aug-2012: The Mars Rover Curiosity touched
down on the surface of Mars this morning. The first images
from Mars have been received on earth. Curiosity, the car-
size, one-ton rover is a well-equipped mobile laboratory. ST
provides several components aboard the rover. Here are

just a few: Diverse logics IC’s (Radhard 54ACMOS, CMOS
4000B); ); and,

SILICA | The Engineers of Distribution
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I ‘Yl Selecting an LDO: LDOs Families@ST == SILICA

\

\ Ultra Low dropout

\

@ Low quiescent current

ﬂh‘*— Low noise/High PSRR

/

>

/
ST offers a complete portfolio of high performance

LDOs, with state-of-the-art figures on the key merit
parameters wEmu.

SILICA | The Engineers of Distribution
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&7 uitra low Dropout: =SILICA
Low voltage (5.5V), Low current (<300mA)

A

Output
Current : HIGH-TECH SPACE-SAVING

. IDEA THAT DIDNT COME
300mA LD39030 LDK130 = 0.
Drop: typ 200mV Drop: typ 200mV = il - . FROM NASA.
LDK120 % g W v -
: v | ’ 150mA LDO
L D3985 LDCLO15 LD39015/LD3911 0 > - L\i‘m »,{, NO EXTERNAL
150mA Brop: typ 60mY Drop: typ 70mV 5 0 05 ailriayy C"S NEEDED
' CAPLESS Drop: typ 80mV : r:
Main benefits Applications

Higher efficiency, lower power dissipation
= Fast transient response Low power uC supply (STM32, etc)
= Cell Phones and Cordless
= (Game consoles and accessories
= Battery powered equipments

= Low quiescent current
= Good dynamic performances (PSRR and Noise)
= SO0T23-5L, SC70, DFN1.2x1.3 and CSP packages

SILICA | The Engineers of Distribution
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3A

Output
Current

2A

1.5A

1A

500mA

Ultra Low DropOQOut:

=7SILICA

An Avnet Company

Low voltage (5.5V), Medium current (>300mA)

LD39300
Drop: typ
200mV

LD39200
Drop: typ 130mV LOW
VIN, HIGH PSRR

LD39150

LD49300

Drop: typ
220mV

Drop: typ
200mV

LDF
Drop: typ 200mV
16V VIN

LDFM
Drop: typ 150mV
(\VAVII

LD39100
Drop: typ
200mVv
LD39050

Drop: typ
200mV

LD39080

Drop: typ
150mV

Main benefits _

SILICA | The Engineers of Distribution

Higher efficiency, lower power dissipation

Fast transient response

Low quiescent current

Good dynamic performances (PSRR and Noise)
DFN 3x3 and 4x4 , DPAK and PPAK packages

Maximum current (A)

e e ancsanssancfecanesoes AR Lodasasasasisas Lo3s300 B8 L0400
§ : LD45150 039150
LD39100

120 200 20
Typical dropout voltage (mV)

Applications

DSP and FPGA power supply (STM32, etc)
TV and STB

Computer and Data storage
Game consoles and accessories
Telecom infrastructure
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I Ly;  ultra Low DropOut: SSILICA
LD39200 — 2A high performance LDO

LD39200

Very high PSRR
rent protection
4x4 DFN8 Packages

“E\N‘- Main benefits and Applications

Very low noise —

With Reverse cur  This high performance, medium power LDO is
designed for demanding applications.

|t offers a best-in-class dropout performance without

the need of additional biasing voltage.

in 3x3 DFN6 and

* Very low startup voltage: from 1.25to 6 V

= Very low output voltage: from 0.5V « Itis designed to provide the maximum efficiency in
= Guaranteed output current; 2A those environment where DC-DC switching

« Ultra low drop: 130 mV typ. At 2A regulationis not allowed.

" ngh PSRR: 70 dB @ 1kHZ, 40 dB @ 1MHz Typ|ca| app“ca’uons are

= Very low noise: 45uVeys/Vout = Digital IC Power Supply

= Low quiescent current: 100 yA typ @ no load = Telecom infrastructures

= Consumer and Industrial Equipments POL
= FPGA, DSP, ASIC dedicated Power Supply

(T B e pY"e

= Enable and Power Good functions

= Reverse current protection

= Packages: DFN6 3x3 and DFN8 4x4 \
®y QU

SILICA | The Engineers of Distribution
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the Battery’s Ally

Key Features

Ultra low quiescent current (lq)
(down to 1.4A)

= Very low dropout

= Wide range of miniaturized packages

= Qutput current from 50 to 150mA

= Extended input voltage range (up to 24V on

Low quiescent current LDOs:

Y

S<7SILICA

et Company

ST715)

= Maximize battery life

= Reduce standby power consumption
=  Minimized PCB area occupation

= Easy design and implementation

SILICA | The Engineers of Distribution

Applications
This family of LDOs is designed for those
applications where power consumption is at a

premium:

Medical/Health care equipments
Smoke detectors and alarms
Real-time clock backup power
Electronic sensors

Portable Consumer

WWW.EMCU.IT
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I ‘Yl Low quiescent current LDOs: SSILICA
the Battery’s Ally

\ Device Input voltage [V] /o
< =
£ B
)
5 2.5t0 24 S
5 2
O =
= 0 LD39130 1 1.4t05.5 =

= Maximize battery life STLQS0: SC70 (2x2 mm2)

= Reduce standby power consumption 4 STLQO15: SOT666 (1.6x1.6 mm2)

= Wide VIN range offer, for maximum /? ST715: SOT23-5L (2x2 mm2) & DFN8 (3x3
/ \

Flexibility mm2)
= [ D39130: Automatic Green Mode LD39130: CSP4 bumps
operation (0.69x0.69mm2)

& DFNG - 1.2x1.3 mm2

SILICA | The Engineers of Distribution
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I Ly;  Low quiescent current LDOs:

life.augmented

LD39130S

New 300mA High performance LDO
With automatic GREEN MODE

in 0.69x0.69 CSP 4 bumps and
DFN6L 1.2x1.3

1 = Input voltage: from 1.4t0 5.5V

SMART
efficiency

= Guaranteed output current; 300 mA

= Automatic green mode for low consumption at
light loads:

= 1 pA typ in low power mode
= 55 pA typ @ 300 mA load
= 0.1 A typ in off mode
= High PSRR: 70dB @ 1kHz, 65dB @ 10kHz

= Very low dropout voltage: 300 mV typ @ 300
mA

= [nternal soft start %7
= Packages: ,»"

/
e

-~
-CSP 4 bumps 0.69 mm x 0.69 mm

the Battery’s Ally

|
DFN 6 leads - 1.2 mm x 1.3 mm

ey

SILICA | The Engineers of Distribution

=7SILICA

An Avnet Company

STLQO15

150mA Ultra low quiescent

current LDO
In SOT666 1.6x1.6 package

Stand-by power
reduction

Input Voltage from 1.5V to 5.5V
Guaranteed output current: 150 mA
Ultra Low and constant quiescent current:
1 WA (typ) at no load
1.4 pA (typ) at 150 mA load
1 nA (typ) in OFF mode
Logic controlled enable pin
Internal Current and Thermal Limit

Compatible with ceramic capacitor

Package:

SOT666-6leads 1.6 mm x 1.6 mm __
WWW.EMCU.IT
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‘7 Low noise & High PSRR LDOs: S<7SILICA

et Company

Make your DC more silent

Key Features ﬂl' '

Ultra low noise (down to 6.34VRMS)

Very High PSRR (up to 92dB) N\ \

Fast transient response ',\ 7

Low quiescent current (20uA) !

. L . !
Wide range of miniaturized packages :
Main Benefits App||cat|0n5

Excellent output signal quality This family of LDOs is designed for noise

R - sensitive applications:
Mlnlmlzeq PCB a.rea occupatpn . RF modules, LNA. IF and VCO
Easy design and implementation - Signal conditioning, ADC
Low current consumption * Instrumentation, Medical

equipments

DC-DC low noise post-regulation

Mobile phones and tablets |

SILICA | The Engineers of Distribution
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life.augmented

Low noise & High PSRR LDOs:

=7SILICA

An Avnet Company

Make your DC more silent

LDLNO15

ise — high PSRR
Ultra low noise — Very
150mA LDO in 2x2 DFNae

noise

Itra low

= Input voltage: from 2.1t0 5.5V

= Guaranteed output current: 150 mA

= Ultra low noise: 6.3 yVRMS from 10 Hz to 100 kHz
= Very high PSRR: 92 dB up to 10kHz

= Low quiescent current: 17 pA typ @ no load

= Logic controlled enable pin

= Very low dropout voltage: 90 mV typ @ 150 mA

= Packages:

*®&

SILICA | The Engineers of Distribution

Vi R

RC fifter

ULTRA low-noise Architecture

Main benefits _

Thanks to the ultra low noise design, together
with a very high PSRR figure, the device
provides best-in-class voltage regulation.

It is perfect as a post-regulator for noise-
sensitive application, as well as a simple linear
power supply for low noise-battery powered
devices.
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ll &7 Low noise & High PSRR LDOs: = SILICA

life.augmented

Make your DC more silent

Low noise & High PSRR LDOs:

LD59015

- A : -
low noise — very high P*
vory in 2x2 SC-70 Pz High PSRR

150mA LDO
= Input voltage: from 2.3t0 5.5V we Noise = 6.3 WV,
= Guaranteed output current: 150 mA 100 m : gg [[:z:'j
= Very low noise: 20 WWVRMS/VOUT from 10 Hz to == Noise = 30 [uV.,J
100 kHz 90 - [LOLND15. 7o
= Very high PSRR: 76 dB up to 10kHz
= Low quiescent current: 31 YA typ @ no load g 80
= Logic controlled enable pin % 1059015 ¢
= Very low dropout voltage: 150 mV typ @ 150 mA 70 LD3at15 &
L3015 3 % L0300500 Jo 2 L03SI000 Jo”
EQO 60 LD3985 ' 4 ‘ LD390N d
%&0 \
g L
§ \ 0 .
\ 0 150 300 500 1000
i Maximum current [mA]

f[Hz]
SILICA | The Engineers of Distribution
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Jl 547 DC-DC conversion is everywhere  &siLicA
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An Avnet Company

ll DC/DC: from 5.5V to 61V for multiple Applications

Why ST DC/DC converter?

» Smaller Solution = DFN/QFN

* Higher Fsw => up to 2MHz

* More efficient =» multi trade-off
* Higher Input Voltage = up to 61V

=» The new industrial DC/DC from ST

[I Industrial Range by Functionality
o (ERD
" \L SYNCH.
DUAL
50 e
L6984 1) EL308
< 40
. R
STIS10 <TISH
20 ST1S40
STiS41
STIS15 STISE L5883
10 ST2S08 ST1S5 ::: $T1832
STIS12 STiS09 SHEE STISH
1 2 3 4 5 6

SILICA | The Engineers of Distribution

. B I
24V Bus with Standard 24V
high margin ancar 1215V Bus i
Industrial Bus Logic Bus
48V Bus
/ J
L36x STIS3172
STISH || LTa30 |18V upto 4A -flexible 550-up todA
48V - 3A - asynch. 38V - 2/3A - asynch. .%;um,]w compact
L6020
L7987IL 36V 1A ST1510 & ST154x ST153316
A 61V—:§A!2A-nF1nch. | Current Regulation with —  18V.uptodA. 5.5V - 3/6A -
- adj. current fimi HS Sensing compact very high efficiency
For Battery Charging
4 \y
{1‘:_4: :E‘ §T1S5x
36-38V -upto2A - 18V -upto 4A-
synch. - low lg lowlg
)

5 new Innovative products:
L7987 > 61V /3Aoyr
L7987L > 61V / 2Aqyr

L6986 > 38V, /2Ay/ high eff
L6984 > 36V, /350mAqy;/ high eff.

ST1S50 > 18V, / 4Ayyr/ low stand-by

‘
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I Kys New DC-DC for Industrial ==SILICA
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ﬁ;ﬂ&’ \ < 4«4‘7 > Q22014
e New Arrival 1: L698x 2}‘%\; New Arrival 2: L7987(L) |
~ 36-38V, synch. rect,, low stand-by I 61V, 3A (2A), Adj. Current Limit
High Efficiency at full & light load
, Up to 61V
“l High Safety Margin

—  Digital IO

|
s | VIN

e - g - it d
Power supply line — ——  Sensors
Power supply line ——  Sensors 120-24V { - -
12V-24V v ' 7 5
Vi AN i L SN Analog output
el modules 1..
modules 1.. |
= ’ Analog output
Analog output modules #
V4 \ modules #

Passive components optimization

L6986: 2A Save Ext. Diode thanks to adj. current limit
L6984: 350mA Space & Cost Saving
(optimized for low current)

All with full set of features for maximum flexibility:
* Adj. Fgy

* Power Good

«  Adj. Soft Start (L6986 & L7987/L) WV M C - 1T

SILICA | The Engineers of Distribution
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S71
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Compact & Efficient solution for DC-DC buck

e Integrated synch. MOSFET allows saving external
diode

e Up to 90% Efficiency at high loads

Best-in-class quiescent current for minimum
stand-by & high efficiency at low load

e Max 30uA consumption at no load

e > 80% Efficiency from 10mA-load

Adjustable parameters for maximum flexibility

e Fgy (up to 2MHz - reduce passive components
size)

e Soft Start

e PG with adj. Delay

SILICA | The Engineers of Distribution

L6986 positioning

Input Voltage
V)

IOUT (A)
Package

Synchronous
Rectification

RDSon (typ mQ)
fsw (kHz)

Soft Start

Synchronizatio
n Capability

Ceramic Cout

Power Good

Low Ig

4.4to 36

Up to 3

SO8
HSOPS8

No

250

250 or 500

No

Yes

Not
recommended

No

No

4.5-38

2/3

DFN 3x3-10L
HSOPS8

No

200
(p-channel)

Adj.: 250
to 1000

Yes

Yes, with phase
shift 180°

Yes

No

No

=7SILICA

An Avnet Company

- L597x L7985/6 L6986

2

HTSSOP16
DFN planned

Yes

180 (HS p-ch.)
150 (LS)

Adj.: 250
to 2000

Yes, adjustable

Yes, with phase
shift 180°

Yes

Yes

Yes, 30 pA

Ng
w
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I &7 L6986 tech features = SILICA

life.augmented An Avnet Company

V,,: 4V -38V Buck-boost also supported (pos. & neg.)
Vour: 0.85V -V, Ceramic C 7 allowed

louT: 2A Protections: OC, OV and thermal

Fsw: adj. (250kHz — 2MHz) + synch. Package: HTSSOP-16L

capability

Synchronous rectification
vIN

Low load settable behavior: _T_
T

Low consumption mode (I, = 30pA)

% - RST/ PGOOD to pC
low noise mode (where high Vour precision is O
required also at low load)

vee VIN

MLF

Inhibit & low shut-down current (5pA)

FsW L6986

VOUT

SSIINH

Power Good with adj. delay (Reset for uC

PGND SGND COMP

Adjustable soft start

Vi as - self-supply to improve efficiency at
light loads =

SILICA | The Engineers of Distribution
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I &7 L7987/L = SILICA

life.augmented An Avnet Company

ES Available (final silicon) High Input Voltage for High Reliability
MP Q2 2014

» 61V input ——  Digital 10
e Suitable for Fail Safe Applications L7987x |
® SUitable fOI‘ 48V bUS Power supply line ———  Sensors
12V -24V e
Ve STIS14 e, -
. Analog output
» Power passive components  modules 1..
optimization thanks to adjustable current
limit An"amk;g;l:;;ut

» Adjustable parameters for maximum
flexibility

o Fgw

e Soft Start ’

Sk

L7987L 61 2 YES

HTSS0P18 (Ryy = 40 “CAN)

SILICA | The Engineers of Distribution
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L&y7  L7987/L: Tech features o fEm | S=SILICA

V: 4.5V =61V Ceramic C 7 allowed
Vour: 0.6V -~V Protections: OC and thermal
louT: Package: HTSSOP-16L

up to 3A (L7987)
up to 2A (L7987L)

Fey: adj. (250kHz — 1.5MHz) +
synch. capability

VEIAS

Adjustable current limit up . -
VCC

Enable & Power Good VIN . L7987

Adjustable soft start -4 i Yo
SS COMP FSW ILIM fB

Low shut-down current (5pA) I

Vg as t0 improve efficiency at light ] L,

loads

ES Available (final silicon)
MP Q2 2014

SILICA | The Engineers of Distribution
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Ly Focus DC-DC for 12V bus

life.augmented

ST1S4x
compact & cost effective

Power supply line
12v
Va

Space & Cost Saving

 LowBOM

* Multiple package option:
* Low cost SO8 (ST1S40 only)
+ Small DFN-4x4
» HSOPS8 for best thermal performance

ST1540: 3A
ST1S41: 4A

SILICA | The Engineers of Distribution

=7SILICA

An Avnet Company

ST1S5x
low stand-by & high flexibility

Power supply line
12v
Vi

High Efficiency at Full & Light Load
* Low stand-by current

 Features for increased flexibility:
Ad. Soft Start
Power Good

g WY ST1S50: 4A
CNBN
/N
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j 57 sT1S50

life.augmented

Compact & Efficient solution for 4A DC-DC buck V=12V Vg 1=5V

« Up to 93% Efficiency at high loads n > 90% from 20-mA load
* Integrated synch. MOSFET allows saving external diode

Vin=12V Vg 1=3.3V
Reduced Quiescent Current to optimize low load efficiency n > 87% from 20-mA load

« > 87% Efficiency from 10mA-load

Increased Flexibility thanks to

15
8

* Adj. Soft start = = —— Q ‘__\iazﬂzv
Cbst 1 -
« Power Good (ST1S50/1) B ) ) \\ —
Wg ¢ e o BT gy m fg " \\

VINA

e __ma en_ss ST1S50

o
ES
@
LI
L
(=)
2
Efficiency [%]
S

@
&

FB

H 1 I
] | —Vg=12v
comMP
Cout | |
Css Re [] 1= | ! ! =13V
. GNDP GNDA R2 T f | — e
ol 1 1

ce ! | ]
0
0000 0500 1000 1500 2000 2500 3000 3500 4000 4500
L g7 lout[4]

=
=3
=

max Fsw

Compensation PG Package
lo (A)  (kH2) P |

SILICA | The Engineers of Distribution
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DC-DC
L7987
ST1S14
L6986
L7985
L7985A
L7986
L7986A
L6984
L6984A

ST1S40IPHR
ST1S40IPUR

ST1S40DR

ST1S41IPHR
ST1S41IPUR

ST1S31PUR
ST1S31DR
ST1S32PUR

Vin (V) lout (A) Topology

Up to 61
Up to 48
Up to 38
Up to 38
Up to 38
Up to 38
Up to 38
Up to 36
Up to 36
Upto 18
Up to 18
Upto 18
Upto 18
Upto 18
Upto5.5
Upto 5.5

Upto 5.5

SILICA | The Engineers of Distribution

Upto 3
Upto3
Upto 2
Upto 2
Upto 2
Upto3
Upto3
Up to 0.35
Up to 0.35
Upto3
Upto 3
Upto3
Upto 4
Upto4
Upto 3
Upto3
Upto4

DC-DC list of demoboards

HTSSOP16
HSOP8
HTSSOP16
DFN3x3-10L
HSOP8
DFN3x3-10L
HSOP8
DFN4x4-10L
DFN3x3-10L
HSOP8
DFN4x4-8L
SO8
HSOP8
DFN4x4-8L
DFN3x3-8L
SO8
DFN4x4-8L

STEVAL-ISA152V1
STEVAL-ISA104V1
EVAL6986
STEVAL-ISA097V1
STEVAL-ISA098V1
STEVAL-ISA099V1
STEVAL-ISA100V1
EVAL6984
EVALG984A
STEVAL-ISA082V1
STEVAL-ISA083V1
STEVAL-ISA084V1
STEVAL-ISA107V1
STEVAL-ISA108V1
STEVAL-ISA069V1
STEVAL-ISA070V1
STEVAL-ISA068V1

e Encet == SILICA

An Avnet Company
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I LAy; REMEMBER: also Automotive versions ==SILICA

life.augmented An Avnet Company

h N
DC-DC for 24V DC-DC for 12V o
Bus
(truck) (car)
/ /
) 4 N 4
AST1S31 / AST1S31HF S
A7987x A597x & A798x 4V — 3A
" 36-38V —up to 3A - "
61V — up to 3A — asynch. asynch. 1.5MHz / 2.3MHz
for 3.3V Logic Bus

J - J G
4 N 4

¢ AST1S33/6

0 . A6928AX ) 5.5V — 3/6A

—up to 2A = synch. — .

o with low Ig for 3.3V & 5V Logic Bus
with Low Rpg oy (17 mQ)
J G
A6902D
36V — 1A — asynch.

Current Regulation with
HS Sensing

For Battery Charging

SILICA | The Engineers of Distribution
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I "l life.augmented :_—_?—:;s , &A'mc&&

Digital power conversion

SILICA | The Engineers of Distribution
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] &7  sTLUX385A SILICA

life.augmented An Avnet Company

World’s first digital controller for lighting & NOT ONLY!!!

FEATURES

6 PWMs easy configurable to achieve up to 1.3 ns PWM resolution
customizable algorithms enable higher conversion efficiency

4 analog comparators & analog-to-digital converters (ADCs)

Flash and E2PROM with “read while write” (RWW) and error correction
code (ECC)

Internal 96 MHz PLL

TOOLS

STEVAL-ILHO07V1 150W HID digital ballast NEW!

STEVAL-ILLO57V1 200W 4-LED strings A P P L I CATI O N S

STEVAL385LEDPSR 100W LED street lighting NEW!

configurable solution driving a single dimmable high brightness LED string “+LED street-lighting
primary side regulation ]
Compliant with physical communication interfaces: DALI, insulated 0-10, Wi-Fi, <*LED power supplies
power line modems, Bluetooth®and Zigbee®. “HID lighting

+Digital power conversion

% (PFC+LLC) WWW.EMCU.IT

SILICA | The Engineers of Distribution
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I Ly  STLUX385: Block Diagram (1/2) S5SILICA

life.augmented

Intemal RC Clock Controller
oscillator 16MHz

Intemal RC 96MHz PLL
oscillator 153.6kHz Clock detector

Xial 1-16MH=z 1

|

2]
l I

Addrass and data bus

| ]

i

Reset system

1.8V reguiator

Flash Memoary

6 Fast inpults

Comparators

10bit ADC with gain
Bchannels

SILICA | The Engineers of Distribution

?
:
3
2

1E
HE
il

16-bit PYWM SMED3
16-bit PYWM SMED4
16-bit PWM SMEDS

: |2
!E
g

S

Address and data bus

|

2
&
A

An Avnet Company

SIX configurable PWM State Machine
Event Driven (SMED) 10 4ns
resolution (up to 1.3ns using automatic
dithering)

& channels 10 bit ADC with
programmable op amp GAIN, 2.4 us
conversion time,

4 Analog Comparators and 6 fast
digital inputs synchronized with
96MHz clock

ST core based (up to 20 MIPS)
= 16-bit/8-bit and 16-bit/16-bit divisions

- Faster 8-bit*8-bit multiplication, signed
arithmetic operation

3V to 5.5V DC voltage supply (I1C
performances are optimized for 3.3V)

-40 °C to 105 °C temperature range

TSSOP38
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| Gi

life.augmented

Reset system
DEMHz PLL @

Clock detector 1.8V regulator

32kB
Flash Memory
2kB SRAM

1kB EEPROM

& Fast inputs

4 Analog
Comparators

10bit ADC with gain
Bchannels

SILICA | The Engineers of Distribution

STLUX385: Block Diagram (2/2)

16-bit FYWM SMEDO

16-bit WM SMED1

16-bit PYWM SMED2
16-hit PYWM SMED3

16-bit PYWM SMED4

16-bit PWM SMEDS

=7SILICA

An Avnet Company

+ SIX configurable PWM State Machine
Event Driven (SMED) 10.4ns
resolution (up to 1.3ns using automatic
dithering)

+ 4 Analog Comparators and 6 fast
digital inputs synchronized with
96MHz clock

» 8 channels 10 bit ADC with
programmable op amp GAIN
resolution), 2.4 ps conversion time,

WWW.EMCU.IT
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I augmented

STLUX385: Connection Switch Matrix ==SILICA
Input Events

E CPP[0]

CPP[1]

CPP[2]

DAC2

CMP3

>

CPP[3]

DAC1 >—>Il : CMPII

——dd

BR R B

DIGIN[S:0] Digital Comparators

.

Software fIaE[S 0]

OUTO (SMEDO)

Programmable Switch Matrix

OUTS (SMEDS)

P
OUT1 (SMED1) >
P

SILICA | The Engineers of Distribution

Event0_0

Event0_1

Event0_2

Eventl_0
Eventl_1

Eventl_2

Event2_0

Event2_1

Event2_2

Event3_0O

Event3_1

Event3_2

Eventd_0

E t4 1 ouT4
— SMED4

Eventd_2

Event5_0

E t5 1 ouUTS
——— SMED5

Event5_2

An Avnet Company

WWW.EMCU.IT
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Lys Up to 6 independent PWM generators <=SILICA

life.augmented

Let’s call them SMED’s = State Machines Event Driven

Software Configurable peripherals

Easy coupling for different topologies optimization (e.g. half-bridge)

Clock source
(up to 96MH2z)

y

Event O Output pin
Event 1

=3l SMED x —{
Event 2

¢

Coupling
interface to other
SMEDs

SILICA | The Engineers of Distribution

Output status defined by:

3 programmable event
inputs on Edge or level
(selectable)

Another SMED output
16bits counter
Clock frequency up to 96MHz

L
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=7SILICA

An Avnet Company

I &7 SMED - how it works

life.augmented

1. Parameters

detection/measure in : : :
the application 2. Signal elaboration 3. State machine

evolution 4. PWM output

I generation
HSE

6x SMEDs (State Machine)

1 Ll

Signal 1

Make it easy by the

§ - LSI— 153 kHz | ™

11 /\ /\ _:: [ HsI-16 Mhz :' CLK ]

1\/' ’ \/ B e " S SMED configurator
S AR B N - | | | SP 6X PWMs

i 4x Analog ]
I }
;Z | Comparator !

Signal 2 PWMs :
I]:> % 6x Digital Inputs | .
f > ,

------- SMEDO - HF Bridge LS GD

3x Events

PWM state:

»

LOW

ADC with :
| [ >{ sequencer }‘ |npUt
’ H . o _ Registers S|gnalzlevent 3

WITHOUT NEED OF CORE from STATE... to PWM on exit
I N T E RV E N T I O N S condition counter reset

SILICA | The Engineers of Distribution
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I Ly; 100W for LED Street or Interior Lighting=SILICA

life.augmented

i Isolated zone

AC input | EMI filter and s ; :
* rectificaon —~  Tr¢ T (G RE) " IAnsnner _'_’“

DC/DC
aux
| lsolatedzone | [ swe0 |
E i (114
| I I o
Performances  0-tovinterce ot 010V JNEUIDE 2PN ot e
: : nee cipd
Al Wi, Bluetooth, B N el | asingd! ‘i:%n e
: PLM, PC : s€ ne 19e
INPUT = 90~265Vac co‘g‘ffo“da” *

OUTPUT = single LED string / 2 ranges
30V to 100V @ 10mA to 1A
60V to 200V @ 5mA to 500mA

Analog/digital dimming 10mA steps, 2% pPSR -
ppeaéiosgijonlgla Imming 10mA steps STE\,A\_385\’E 8 ffﬁ

PFC + PWM (ZVS) by single chip 0% /
Primary Side Regulation (PSR) o0 /

o | jency  —
Communication - (anding diange — 10
s — 160
DALI (HW) compliant with IEC62386-201 o out ) \o2 _—
0-10V 0% ove _—
] 25 20 75 100
Serial for PLM / Wireless modules -~

SILICA | The Engineers of Distribution
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S71

life.augmented

INPUT = 185~265Vac
OUTPUT = 150W

PFC + full bridge stages

STLUX385A controlling both
stages

SILICA | The Engineers of Distribution

' —m

TD220

150W HID lamp control

STTH2L06

U
STF26NMEON

STF13NMBON

ALTAIR04-900,
STPS2150,
STPS1L30A

Auxiliary

Power Supply

L5390

STF26NMEON

STLUX385A

LICO1

Sensing &

Signal
Conditioning

An Avnet Company

STF26NM6ON

L6390

STF26NMGON

Comparison between electronic and magnetic ballast

(230 Vac, 50 Hz - 150 W HPS Lamp)

Previous ST Solution Maanetic Ballast
(Mixed Analog-Digital) )

STEVAL-ILH007V1

Pout (W) 144.5 W 144.5W
Pin (W) 160 W 167.1W
Efficiency 90.3 % 86.5 %
Power factor 0.996 0.965
Current THD 6.3% 21.3%
——
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I Ly; STLUX385A: In the domain of digital <=SILICA
power conversion

Based on the platform extension

e STLUX Lower number of PWM for lighting
e STNRG addressing power applications
e STWBC wireless battery chargers

1kW interleaved charger

SILICA | The Engineers of Distribution

Wireless battery charger JCCASITALY
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I "l life.augmented :_—_?—:;s , &A'mc&&

AC/DC conversion

SILICA | The Engineers of Distribution
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An Avnet Company

ﬁ Z7SILICA

Kys Power Factor Control

life.augmented

400Vp

associate to

Rectifier J
PFC controller /4
HV Mosfet F [ ‘?’J

Ays

i augmenied

PFC mainly in SMPS & LIGHTING
PFC means you can [

\ Competition on L6562A

< T
CCM . _
L4981A/B Falerhlld
i L4984 * Infineon
ANG CURRENT
1O Ees ABOVE *  OnSemi
~150W
L6563H BELOW ~ Competition on L6564H
L6563S e ~150W
14 pin LgﬁfﬂS*H'\f LGSBdH N O'
ec o L6564/T e )
b Lo * The internal 700V HV
start-up is unique

10pins

L6562A
-40°C to +125°C for

Outdoor application

B pin baeic
TMPFC

SILICA | The Engineers of Distribution
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ll 57 L6564H key feature

life.augmented

Emcg:rr —i__:S'L,cA

An Avnet Company

~ Industrial SMPS » Can the high voltage start-up be a value?
— "V '
l No need of external components
— HV input
AC MAINS ;
L w RENOVED
na Standard I U 0 b o
solution T oTi ] U] =,
c (external 270 SR '
— . . components) i s S — ‘
| LED Lighting SMPS
M 15
HW input
* l " - =
o e L L6564H —m—j
AC MAINS ’ _
™ No need for: | =——[ ==, [
y HV Mosfet -
'\ Zener ) Voo
Resistors CONTROL [
. chae
L6564H Evaluation Boards Capachtors [‘]—" iz 1
« EVL6564H-100W reference design for standard PFC 1“ T

« STEVAL-ISA142V4: 50W wide range high power factor flyback converter
« EVL6564H-25W-BB: 25W, 80Vour for LED based on L6564H b

SILICA | The Engineers of Distribution
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Ly  PFC companion Mosfet <150W 5SILICA

life.augmented

An Avnet Company

STxENGZK3
PFC STX7TNGOMZ |
Transition Mode STx10MG00M2
— DIFFERENT
ST Power Tl ENBEME TECHNOLOGIES
MOSFETs for
STxXTNSOKS STx15MB0KS I BEST
PERFORMANCES
Single stage 15W - T5W STx21NBOKSE
| SuperMESHS ™ SuperMESH3, MDmesh Il Plus Low Qa, MDmesh V
» Outstanding static and dynamics - LowRdson(on), best in class in dy//dt, Available in
performances at 800%-950V Power-LAI packages

SILICA | The Engineers of Distribution
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S71

life.augmented

.4984D: tools

An Avnet Company
350W reference design (EVL4984-350W)
« Efficiency >94% on 85VAc — 264VAc input range
« THD<10% at full load on 85VAc — 264VAc input range
o0 Eff vs. output power
9%
98%
7% —h—
o~
Efficency 95% ‘% ——Eff @ 100Vac - 50z
94%
93% ~f=Eff @ 115Vac - 60Hz
52% ~d—Eff @ 230Vac - 50Hz
91%
o ; ‘ K, Lt cugmented ot s
100% 5% 50% 25%
Output Power eDesignSuite e fefsoe e s sicone oy

Design your PFC stage on st.com

PFC Specifications

1 circuit i schematic | [T ¢
1C:LAFBAD - SSCPID €68 |
Input: 50- 265 Vac (47 - 63Hz)

[

115,230 vac nom
Output: 400V (20 Vi) - 350 W L M Flter &

Lsocsr Ducor Vour acov
CCM swilching Frequency: 70kHz 900 1 = 1
Expected Power Factor: 0.99 Cou
Expected Eficiency: 72 % lIl ’
Max. Ambient Temperature: 50 °C =
(55 cha specifications.
 www.st.com/edesignsuite o
e

SILICA | The Engineers of Distribution

Actuals =

Power Losse: out):
« 1469W @(115vac-30W)
+ BI9W @(Z0V0C-350 W)

esign Refinements
® PowerLosses: 819 W 8(230V-350 W | @, | Bode: fc =7.85 Hz- phase margin= §9.2° &
Dboost aew | @ 0

] B 3
Bridge Reciifer 25w & B 0 3
Quvitch = 8 o R
Bl fiter 83w 2 70
— 1 o 100 I
B g Fequency ()


http://www.emcu.it/index.html

Ly  SiC diodes in PFC (...but not only) #“=siLIcA

life.augmented An Avnet Company

, Gen 2 does
J Generati NOT replace Generation 2
| 600"V diodes Gen 1! 630V diodes
Single diodes Single diodes
STPSC xx 06 yy STPSC xx H 065 yy

4A, 6A, 8A, 10A, 12A 4A, 6A, 8A, 10A, 12A
K Ko K K -
* ¢ ¢ o ¢ ¢
A A S NG NC ST
NC NC Ty, O, K
K

Dual diodes / common cathode Dual diodes Dual diodes
Common cathode

STPSC xx 06 C yy

STPSCxxH065Cyy STPSCxxTH13TI
@)
Common cathode 2 x 4A, 650V m 6A, 2 x 650V
2 x 6A, 650V 8A, 2 x 650V
2x 10A, 600V 2x 8A, 650V m 10A, 2 x 650V
L 2x 10A, 650V

SILICA | The Engineers of Distribution

.EMCU.IT
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S71

SiC diodes in PFC (...but not only)

SILICA

life.augmented An Avnet Company
l Gen1 or Gen 2? Vf or IFSM trade off l 10 times better Surge Capability
+ Datasheet: New voltage rating for h_mher reverse
T safety margin R
| A Symbol Gen2 Parameter Vﬂe Unit
Fai Vapu | Repelitive peak reverse voltage Qiiﬂ) v
Igipug) | Forward rms current 21 A Improved
DPAK.T,=TBDC.5=05 surge
. |dealforusein . Ipiayy | Average forward current ;Opiz:(m;c T;;[lzec"snt’.:so.s 6 A/ @Eﬁpﬂﬂ
,,,,,,,,, ! ,Te=TBD °C, §=0, -
appl. without . |dealforusein ] t,= 10 s siusoldal, T,= 25°C 0 lesm =
current ‘\ E‘ELWTWith high e | S190 0N GPRING GAIS 1 10 ms ol T, = 125 °C (52)/ ol 10K ey
e . with, 1, =10 is square, T, = 25°C 400
IJ;I;ES[SEHT surge current Ty | Slorage temperature range : 55104175 | °C
) \. constraints (PFC T '
circuits like in Table 2 W(hmmna‘Cmm h "
Telecom SMP$ Symbol Farsmetet Vil | une
] Wlﬁwmpmmm [Pl
ﬁ iroas, |Forward rms. currert 18 n
Ipay | Average forward current Te=125'C.8-05 ] A
V: o [Lrmr i [V 0 ( j .
- 108 square, Te =25 °C 110
[ v |Pepettive pesk frward cament r.m,::.q:;‘c T-10C | ¥ | A
. Tgq |Storage temperture range 50T T
The BEST out of 2 Technologies T [Opergpecin oot e @] ©
, Better Vf in surge conditions
& s — —
\ Competition benchmark STEAG2
Bipolar 6 A diode « competC » 6A G2
behaviour § I I
7—VHV)
Schottky t
/ behaviour N // 175°§|
- 5 7
» L=
3.
The addition of P+ implantation in the /
schottky structure creates P/IN 2
junctions.The surge forward current |
" ; . 1 IF(A)
capability can be increazed while . ‘ WWW.EMCU.IT

keeping Ty < Typaax

SILICA | The Engineers of Distribution
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| 57 Thekit for industrial SMPS "] &7SILICA

life.augmented An Avnet Company

green and good

topology LLC resonant KIT Flyback KIT
Fixed Freq or QR

(from 80W up) (up to 80-100W)

Primary side + L6566B

PWM L6599A / L6699 » L6566BH for

controller lﬁ 3ph input lﬂ
. 1 HV Mosfet

P.rlmary 2 HV Mosfet SuperMESH K3 or

side ML ESIn o QF K5 (starting from

mosfet (500/600/650V) 477 9

. 800V) G;
FF or Quasi-resonant
(typically not above 100W)

Standard solution Standard solution

FLYBACK DC-DC CONVERTER

2 power Schottky &y 1 power Schottky Gj
. 2SO =i

\O

p\e gowt n pux S%condary Synch. Synch.
S\ﬁor 30\'3‘3\?3 f(lac(taification Rectification Rectification
o S'«'\a\ and SRK2000 b1 stsr

dus s et ‘_

2 LV Mosfet (F7) for 1 HV/LV Mosfet Y.
outstanding
efficiency =4l

SILICA | The Engineers of Distribution
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S71

life.augmented

Qt
v

Power Management:

ST products and solutions
Technical details on moSﬁ:'omman‘qqnveners@/

Flyback converter

K 'I lif=.augmented

ON phase

OFF phase

Jscillation

shase
Input DC

Flyback modes of operation

Discontinuous Mode DCM

oy

<2 i

Vay

AREE

ot

Van

Transition Mode

ST

Application RtM: we help you

|
Ey :ELFIM

1,
Py= :"-PI ém'fw-

Continuous Mode CCM

I ON OFF ON OFF ON OFF ON OFF ON OFF ON OFF
a lay lo

Vo . Va

oy Iny oy
« Benefits + Benefits

« ZCStum ON of MOSFET SFET + Highe
ZCStum OFF diode + ZCS tum OFF diode
+ Draw backs

+ Draw backs « Draw backs - Mot ZC

* EMI self-oscillating

» Unused time slot

+ When to use

‘—r Higher input voltage (fyp. 230V)
/4

-

uency eould be

+ When to use

1 efficiency is main
-

SILICA | The Engineers of Distribution

switching

+ When to use
. Need for peak

+ When lower inpi

ST'15NBOKS, ST25NB0KS

VMARGIN
VSPIKE

Va

Vi

Flyback converter
Components selection

SILICA

An Avnet Company

Primary switch

Margin
Viswge = 10 30% typically

Leakage inductance spike
Peak clamp circuit, Transformer
Vapng = 50~ 200V typicaly
Reflected Voltage

Vi = (Vour + Veec) * My

Vg = 50.= 250V typically

Input Voltage
. 1414

WWW.EMCU.IT
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| 57 165668 / L6566BH S7SILICA

The quasi-resonant concept with a plus from ST

FROM FEATURES TO BENEFIT

Flexibility + SELECTABLE QR / FF OPERATION

+ ON-BOARD HV START-UP GEN. [700 / 840V)
+ BURST MODE @ LIGHT LOAD

Consumption optimization

* PULSE-BY-PULSE OCP
* TRANSFORMER SAT. DETECTION

+ LATCHED OR AUTORESTART OVP
Safety
+ BROWNOUT PROTECTION
+ ADAPTIVE UVLO
| | + LINE FEEDFORWARD
Pri ‘
EMI reduction + FREQUENCY MODULATION
Ipkg /

I I )

I
L4—TON —#= —Try — =Ty —
I I

WWW.EMCU.IT

H'!
&

T=1it

SILICA | The Engineers of Distribution
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I life.augmented

The FIRST & BEST reference
in the Power MOSFET market

above 800V

Just a Snapshot:

0.95 13
0.375 30
0.275 35
0.299 43
1.250 13

0.8 20

!

BVDSS Rps Qg
(nC] Sales Type

STx2N80KS5

STx8N8OK5

STx15N80K5

STW23N85K5
STx21N90KS
STx6N95K5

STx10N95K5

1050V, 1200V & 1500V arrive in Q1 and Q2 2014

SILICA | The Engineers of Distribution

SuperMESH 5 (K5 —series)

Best Silicon

performance on

the Market!

Most safe &
flexible HV

Packages on
the Market !

..the Market !

net Company

E"'cu T S5SILICA

Key Features

= 800V-1300V lowest Rygyqn) X area
= Lowest FOM (Rpgon Q)

= Designed for highest efficiency

= High Voltage package TO-3PF

PowerFLAT 8x8

e 990 mi2Max, BOOV
9 STLENBDKS
|
Lighting :
L —~
HF (Fluorescent) ballasts, wide input range

HID ballasts, High Powers, Outdoor .
LED drivers, Outdoor, Street Lighting é

Solar converters

Boost for Selar Converter
SMPS

Welding
3-phase input and 3-phase auxiliary PSU
LCD TV, quasi resonant flyback converter

Industrial Drives & Factorv Automation y
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Ly  SuperMESH 5 test benchmark SSILICA

life.augmented An Avnet Company

Efficiency @ 115 Vac ‘00.&‘6
X 900 O\
S | N -
(=3 | 666/
89.0 2 S \‘\g,‘a
' o-—-—"—\\ S ©
ANy
88.0 <
N ? Max Value T=25" C
87.0
\ Main Parameters Unit
\ STP21NS0KS  STP2ONISKS  STUIZSN9SK3 Comp |
86.0 N
Teg'monr 5T 5T 5T Comp best
il .
! SuperMESHE SuperMESHS  SuperMESH3 device
85.0 0= STWENI5KS
—0™ Best competitor svoss 900 950 950 300 v
=0= STWINK90Z Y Py U SR g e e PRy R, |
I I
84.0 RosioN, Vge= 10V, I 299 330 280 340 meY|
20 30 40 50 60 70 80 90 100 L o i e
Load level [%)] . 18.5 17.5 22 15 A
L ————————————————.~.~..— 1
o9 Vdd=450/T60/TE0M400V | 43 40 05 94 nC |
I I
: - VDS=100V 1645 1500 3680 2400 pF
Quasi resonant Flyback converter ' I
cons VDS=100V : 112 80 246 120 |
_________________________ |
y e VDS=100V 2 5 2 2 pF
e com VDS = 0 to T20/7E0/500/ V 123 170 198 280 pF
Tk Yolage e
l: Coie) VDS = 0 to T20/7E0/500/ V 18 85 278 71 RF
3 1.3 o

SuperMESH 5 STW6N95K5 shows better efficiency and thermal profile vs
»  Competition S-J same class RDS(on) & ST planar MOSFET same RDS(on)
=> due to better Eoff and the impact of lower parasitic capacitances

SILICA | The Engineers of Distribution
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Lys

life.augmented

HALF -BRIDGE
MIDPOINT

L6599A / L6699
Advanced LLC primary controller

L6699 Additional
Features

Anti-capacitive
protection

L6699 Additional Benefits

Higher system reliability

Self-adjustable dead-
time

Improved efficiency even at light load
Optimized transformer design

Prevents forbiden capacitive mode 3
hard switching at start-up.

Extra-smooth Startup

Soft burst mode No audible noise at light load

 ——

PRIMARY SIDE

SILICA | The Engineers of Distribution

High efficiency green SMPS

An Avnet Company

.EMCU.IT ———S’L,cA

FERD30$100

N

i PowerFLAT 516
ST AND ARD 100V | f |
RECTIFICATION s s | '
gov| o « 4 i
FERD diodes for best trade- remss s FEORS As
ses pov . :
Off dlreCt/reVerse ‘OS FERDI0U4S i FERDAOU4SC FERDGOUASC !
PowerFLAT 615 T0-220, D*PAK T0-220, 10-247 Adapters
a5V K !
! FERDA0MNASC FERDAOMASCFERDSONASC g
R ! T0-220, D'PAK T0-220, D?PAK TQ-220 '[0447 II
:7 FERDGILHSCT - Top 30V i : A
P —STES40MGOCT - Typ . . Chargers
L 8A 10A  15A 20A 30A 40A 60A / N
InMP
w 60 L m MPinJan2014
P ® MPinQ12014

- STx310N10F7 shows highest efficiency

"
W10 10 120 130 140 150
LTI

- Especially at medium-and high-loads

8
0 2 4 6 8 10 12 bt} 16
lload [A]

SECONDARY SIDE

Efficiency @ Vg p =12V

SYNCH. RECTIFICATION

SRK2000 (driver) + F7 low
voltage mosfet series

S TLI0ON1OF7

-STF7

w—FDMSB6101

- Competition

55
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S71

life.augmented

RDSon alone means nothing!

Same Rpgo X area

Same Cycle-Time

Same ruggedness

Same price positioning than MDmesh || ||

Improved Q,: -30% "
Improved Gi..: -15% Faster switching capabilities than MDmesh |l

Improved Gy -50%

=» Higher Efficiency at optimized cost / performance ratio!

Efficiency comparison between M2 and best competition

\

Efficiency
)

achievement

" Best efficiency vs direct competiton
in LLC topologies

I~

3
2 =
T

SILICA | The Engineers of Distribution

Primary side: MDMeshll Low Qg series

=7SILICA

An Avnet Company

STD7N60M2 STP24N6OM2 ) (STL24N6OM2

: SVD—SS(;(?OO ! * BVpgs =600V * BVpss =600V
g = n_ +Qg=29nC Qg =29nC
: g[F)’SA(U}ﬂ() =950 mQ *Rogan =190MQ | LR =210 mo
+ 70-220 + PowerFLAT 8x8 HV

STB33N60M2 STD10N60M2

* BVpgs =600V + BVpgs = 600V
« Qg=47nC - Qg =10nC
* Rogpon = 120 MQ2 * Rog(om =600 mQ

+ D2PAK . DPAK

&

STF13N60M2

STP40N60M2

+ BVpss = 600V * BVpgs = 600V
Qg =75nC + Qg =16nC

* Rosion) = 8800 * Rosjon =380 mQ
+ TO-220 + TO-220FP

STL13N60M2

* BVpes = 600V
+Qg=16nC

* Rpgyon =420 mQ

+ PowerFLAT 5x6 HV

EMCU.IT
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< SILICA

An Avnet Company

Lys primary side: MDMeshll Low Qg series

life.augmented

oo

WWW.EMCU.IT

. Eng. "
Max Ry Main Production/
HE — Pac"ages [)S;Tglhe:e’t =
(*2) Value for PowerFLAT package
Tl o= 8 5 STDNAON2 .

083 9 10 sToNEMR | Eng.
g ST Production/
03 0 e sToizNEOMZ Sales Type Packages I Data sheet
028 n B SThewR | Data
14 a7 45 sTNeMz U S
o — : B s i T0-220/ FP [TO-247/D2PAKI
: ¢ 0.308(*) M Ad Eng. | Productio
0950/ ¢ Qg . o Samples/ n/
5 8 STANEOM2 & BV, Sales Type | Mainapplication Packages
1 i
] 0313?«% 18 20 STX4NGOM2  Se osslV] [ [nC] Data Data
no;r;% 5 : ol i sheet sheet
: s ;
SMPS | FN s IPAK | NPAK I N2PAKITN.220/ TN..
0800/ ¢ 0150 26 39 STx2BNBOM2  Se 13 35 55  STyBNesI2 S :
086 8 10 STxIONSOM2 P Max Productio
sh 1 45 85 B a7 BVoesVl | Ros Qg Sales Type | Mainapplication Packages "!
04501 i 0125/ 0 [nC] Data
D403 10 14 STx12N6OM2 : 26 45 STx33NBOM2  Se| ) sheet
‘ 0135(*) - 11 TBD 65  STLANGSM2 .
¢ 0475  TBD 16 STLI3NGSM2 iy:s'fnd""“ PoNEIFLATSIE HV ari Q14
LM 15 ST Sh 0.800 5 8 STHoNGSM2 S
420(7) 0088 34 75  STxlONBOM2 Se ;12 19 sweesz G ‘ IPAK/ DPAK/ TO-2200FP ari Q14
So STLONBSM?2 -
03200 B SRETTR 1 T8D 8 STLIONESM2 0395  TBD 18 STLIBNESW2 i:':s' r';ED = PowerFLAT Sx8 HV Qris Q214
DR * 0070 40 95 STwdmNeOW2 O SES LEDdiver
S8 - G - o3 16 2 stmesz o : 12PAK/ TO-220/TO-220FP ari4 oz
D] 650 035 TBD 22 STLisNesM2 o LEDdmer PowerFLAT 5B HV ar1a Q14
0.055 50 110 STWS5BN6OM2 Se 0.900 TBD 85 STL10HNB5M2 Adapters
0230 16 35 STdNeSM2 i:'aﬁ:md"'“ 12PAKI TO-220FPITO-220 af4 Q14
sh -
WY @ e ST D u 11 N 025  TBD 35 STL2NGSMZ i:'aﬁf&:z:‘mﬂ PonerFLATSIB HV af4 Q14
STL11NBEM2 0180 2 40 STBNesM2 Mo LEDdmer 12PAKI TO-220FPITO-220 af4 Q14
0750 TBD 11 Adapters
STL12N6EM2 e
oo 2 m  stamewz G ‘ 12PAKI TO-220FPITO-220 ar4 az1s
0500 9 14 STHI2NGSM2 e
0155  TBD 50 STL33NGSM2 ey PonerFLATSIB HV ar4 az1s
Adapters, Micro inverter
0550  TBD 14 STLIZHNESM2 0099 30 72 STWAONGSM2  Servers,SMPS,Solr  TO-247/I2PAKITO-220ITO-220FP  QI'14 Q14
0430 10 15 STe3NEEM2 0082 48 110 STWSBNGSM2  Senvers, SWPS, Solar T0-247, TO2474 ari Q14
0046 65 135  STWIONGSM2  Servers SWPS, Solar T0-247 ari Q14
125 NA  TBD  STUTNTOM2  Batiery charger IPAK/ Short IPAK. ari Q14
STLINTOM2 PowerFLAT 5x5 .
1% NA B0 Sl Bater charger Al af4 Q14
0850  NA  TBD  STUINTOM2 Battery charger IPAK/ Short IPAK ari Q14
STLIINTOM2 PowerFLAT 5x5 .
095  NA  TBD  grve Baterycharger Al af4 Q14

SILICA | The Engineers of Distribution
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DeepGATE (F7 - series)

A revolutionary Newcomer touching the edge of

his class

Benefits

* Lowest conduction losses
* Small form factor of final system
* No EMlissues

* Robust design for Industrial &

Automotive environment

Rpson [mQ)]
38

1.9

a7

{e.ougmented

Competition

Low voltage F7 Mosfet

™

== SILICA

An Avnet Company

Industrial

« ForkLifts
= Elevators
» Low-Voltage Industrial Drives

SMPS
& V-100V-1 2%  TelecomDCDC 54 P

- Suspensions MOSFETs « Industrial SMPS
« Stabilization systems ‘ with =40V output

Motor Control

+ Fan
= Small Appliances
= Power Tools

Qrr [nC] FoM @10V [mQ*nC]

230 410

115 205

Competition Competition

SILICA | The Engineers of Distribution
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m P“kage

BV Qg [nC] Samples |  Prod.

Part number 10V {|&|%| Prel.DS DS
SEDED

TO-220
TO-220FP

STripFET VII DeepGATE (80V “F7” series)

STx270N8F7 21 25 193
STx170NSF7 36 4.1 120 Jan ‘14 Q114
STx140N8F7 4 43 v v
80 9%
STL130NSF7 36 v v
STxyN8F7 6.5 6.9 Q214 Q314
60
STxyN8F7 7.1 15 Q214 314

H2
TO-220
TO-220FP

m Pad(age

BV Qg [nC]

Part number 10V E :
m TH '

STripFET VIl DeepGATE (100V “F7"” series)

STx310N10F7 23 27 180 v v
STx240N10F7 3 32 176 Q114 Q114
STx150N10F7 39 | 42 117 v Q114
STL110N10F7 00| 6 v v
STx110N10F7 6.7 7 b v v
STL100N10F7 13 v v
STx100N10F7 8 8 o v v

SILICA | The Engineers of Distribution

Low voltage F7 Mosfet

B
Part number I

RDS [mQ]

" [

= SILICA

Qg |[nC]
10V II

STripFET VII DeepGATE (100V “F7” series)

HZPAK
TO-220

TO-220FF’

Package

o|lc|?
x
0 J

An Avnet Company

Samples Prod.
Prel.DS | DS

STLION10F7 95 v
STx80N10F7 9.5 10 ® v v
STL6ON10F7 16,5 v v
STx45N10F7 16 16 25 v v
STL8N10F7 20 v QL4
STL40N10F7 24 v v
STX30N10F7 100 | 24 24 o v v
STL30N10F7 35 v v
STx25N10F7 35 35 14 v il
STL7N10F7 35 v
STL20DN10F7 80 v
Q114
STLAN10F7 80 8 v
STL3N10F7 80 v

Part number

TO-220FP

Samples
Prel. DS

STrlpFET Vi DeepGATE (120V “F7” series)

STx200N12F7 38 | 41

STL100N12F7 75
STxxN12F7 | 120 | 82 | 85
STLyN12F7 115
STxyN12F7 121 | 125

Q114

0314

03’14
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HV Converters
VIPer Plus & Altair

SILICA | The Engineers of Distribution
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57 Smart Low Power Wsitica

life.augmented

...towards zero standby

APPLICATION: AC-DC SMPS up to 30W

Advanced controller with embedded 800V / 900V Power
MOSFET

Complete set of protections

No load consumption <30mW

Metering ’ Home Lighting Automotive WWW.EMCU.IT

¢ Automatign DN ‘:;,_
SILICA | The Engineers of Distribution 61 ;
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life.augmented An Avnet Company

I Lys AC-DC conversion e SSILICA
VIPerPLUS and Altair families

r ~._ . Neverso easy to design a SMPS

| www.st.com/edesignsuite

VIPer'6 =

(") in MP by eof 2013
SILICA | The Engineers of Distribution


http://www.st.com/edesignsuite
http://www.emcu.it/index.html

Lys  Why VIPer & Altair S SILICA

FROM FEATURES TO BENEFIT

800V / 900V avalanche rugged
MOSFET

Optimized internal MOSFET

Op-Amp embedded for feedback
loop (VIPer*6 only)

Primary side regulation (Altair only)

Multiple switching frequencies

SILICA | The Engineers of Distribution

Market benchmark

Application cost reduction & superior reliability

Cost-effective replacement of capacitive power

supplies (refrigerators, home automation...)

Versatile & cheap solution for both isolated / not

Isolated topologies
High voltage/current precision in isolated

solutions without need of optocoupler

Flexible solution to optimize EMI filtering

L

i
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An Avnet Company
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I Kys HV Converters portfolio S SILICA

Power:
- swi 10w 16 W () 20w
Production (1) 230V, £20%
(2) () (2) ()
Packages: SS010 SO16N SO16N
Halogen DIP-7 DIP-7 DIP-7 SDIP-10
FREE SDIP-10
BVoss 800V BVbss 800V BVbss 800V BVoss 800V
Power MOSFET:
Roson 32 QQ Roson24 Q) Roson 7 Roson4.5 Q

VIPer25

[ Enmbedded EA, sl suppy }_ Controller VIPero6 VIPer16 VIPer26
detection 6 fixed frequency (jtier e VIPerA16 o
VIPer17 VIPer27

VIPer28

M
S
o

—

ontroller

VIPer37

7 fixed frequency (Jitter

VIPer38

n.a. n.a.

)
\—
)
\—

LEMCU.IT

SILICA | The Engineers of Distribution



Trainings/VIPerx7_28EXT.ppt
Trainings/VIPerx7_28EXT.ppt
Trainings/VIPerX5training.ppt
Trainings/VIPerx7_28EXT.ppt
Trainings/VIPER16_26training.ppt
http://www.emcu.it/index.html

Lys Altair family: primary side regulation

life.augmented

Standard solution

PWM
CONTROLLER

ALTAIR

=7SILICA

An Avnet Company

dedicated CV-CC controller and
optocoupler

Sense resistor and relevant
dissipation

PWM
CONTROLLER

SILICA | The Engineers of Distribution



http://www.emcu.it/index.html

Ly;  Altair04-900 Target Applications

Energy metering SMPS

Power supply for 3-phase input industrial system

SILICA | The Engineers of Distribution

An Avnet Company

WWW.EMCU.IT
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l &7 ALTAIR04-900
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= SILICA

An Avnet Company

900V, avalanche rugged power section
QR current-mode PWM controller in BCD6 technology

Constant voltage and constant current output regulation
(CVICC) with no optocoupler

High performance for stand-by & efficiency

Integrated protections: 2" OCP, open loop protection
(brownout) OLP, high OCP

Automatic auto restart after fault

Power MOSFET CONTROLLER
MAIN PARAMETERS (SuperMESH) (BCDGS)
Break down voltage [V] 900

Roson [ONM] 16

Voo [V] 11.5 =+ 23
Fosc [KHZ] Up to 166 kHz
Restart time during burst mode 500us
Rrnga [l CIW]® 50

Pour [W] @ 85-265V,¢ 5

SILICA | The Engineers of Distribution

SOURCE [] 1 -/ 6 [ DRAIN
SOURCE [] 2 15 [J DRAIN
S016 vee [] 3 14 [ prAIN
GND [] 4 13 |] DRAIN
IREF [] 5 12 [JNc.
ZcDiFB [ 6 11 [NA.
comp [] 7 10 [JNA.
NA [] 8 9 [INA.
SOURCE: Power section Source
Vce: Controller supply voltage / ICHARGE output
current
GND: Controller ground
IREF: Current loop reference

ZCD/FB: Zero Current Detection, CV regulation, FF
compensation

COMP:  Compensation network
DRAIN:  Power section Drain

.EMCU.IT
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I &7 LED6001 = SILICA

life.augmented An Avnet Company

» Dimmable single channel LED driver with integrated boost

controller
» LED CURRENT CONTROL
e Boost controller with high-side current sensing Vo cj. o DHNJ'_VM
circuitry T | C"”T Roves

Wl h Ranre
t : GATE _&—F: Qsw
L
e

Wi
i CSNS |
R
Vios LDO3 Rsioee
Rens

» FLEXIBILITY

e Support boost, SEPIC and floating buck-boost

I_ \DR PGHD
VR

FBP
XFAULT H Ru

c
c

e Independent inputs for analog and PWM dimming ‘ Iy » LEDBOOT  vran
[ J FEW ﬁi
Vaours /
v Vinos Y] — v
y Resw '
: .
Reowe . I Qo f
;—"_D_ COMP Fe I " ¥
» ROBUSTNESS Cone s
e Overcurrent, overvoltage & thermal shutdown J_
o thanks to high side
sensing

SILICA | The Engineers of Distribution
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] &7 Tools wsitica
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New boards

* Simple to be used * Continuously enhanced
with new products (PFC,

DC-DC..)

Product promotion supported by a wide offer of tools

WWW.EMCU.IT

SILICA | The Engineers of Distribution
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We manage the Power

<.—:w+ « The Engineers of Distribution

¥

T An Avnet Company

WWW.EMCU.IT
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