25%

Energy Saving'’

3§ G
3
80%
Energy Saving

Energy Saving

f/ d
30% g
Energy Saving _ :

Microelectronics

SILICA | The Engineers of Distribution
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Off-line All-Primary AC/DC converter
ALTAIR05T-800

ALTAIRO04 - 900
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(Typical (CV-CC) application solut/=rnSILICA

An Avnet Company

577

Vin Vout

| . N-L !>ﬁ:>

|
cc-cv
° REGULATOR |

PWM ‘ L__ g
CONTROLLER — : D
e GND
)
]
N

» Need dedicated CV-CC regulator

» Need secondary components and opto
» Power dissipation on sense resistor

» Expensive solution

» Accurate CC-CV regulation

WWW.EMCU.IT

: : =‘ ;

SILICA | The Engineers of Distribution
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Proposed (CV-CC) S7SILICA

An Avnet Company

1574

— <% application solution

Vin Vout
6 —
-,
* >

PWM '_/
~—{l¢—
CONTROLLER —

\

> Control of output voltage and current entirely from primary side
> Benefit: Save all secondary regulation components (voltage
reference, error amplifier(s), optocoupler, sense resistor)

WWW.EMCU.IT

SILICA | The Engineers of Distribution
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_ ‘7 'CVICC operation WsiticA

+5%
6 .
| |
_i _________________ Ll
5 Do d——9-—9——9—9——3—3—9—3 1T | +5%
I AAER S e -9 - — -
< Fsw incre:asx ' \
|
4 - R e A\
2t Vg’
| |
53 X e,
o 1 Q
> 1 <&
2 | f | <
| 1
—&— 90 Vac i E (,W
14| —=—265vac I ¥ i(\
- | |
| i :
O | | I | | I | | I | | I | |
0 200 400 600 800 1200

WWW.EMCU.IT
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I‘# Constant Voltage Mode SSILICA

Principle of operations

| s N—EED
| T e
| é AT,
i — A A
_ ‘m S i AN PV ALY
] L5 VL VAUNAY
QRS Refd SO0V 1.00M5 M1.00us Chi 7 S0V

ms

An accurate image of the output voltage can be obtained by sampling the voltage

of the auxiliary winding right at the end of transformer’s demagnetization. An ST
proprietary technique to do the job.

WWW.EMCU.IT

SILICA | The Engineers of Distribution
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I ‘yl | CV Mode — Principle of operations <=SILICA

An Avnet Company

| O DMG proportional to Vout
"y (hold instant)

>
— GND
- I"":G
EA
2.5V 1

_|pEMAG t
LoGIC = Tone = Tr — = Ty
Rfb
r——— T

RFB Naux
*
RFB + RDMG Ns

|
I

Py

o

3

Q
\ANN

1fT

1

H

VDMG = * Vout

An accurate image of the output voltage can be obtained by sampling the voltage of the
auxiliary winding right at the end of transformer’s demagnetization. An ST proprietary
technique to do the job.

WWW.EMCU.IT
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I ‘ Constant Current Mode

Pr|n0|ple of operations

hd
70
>l
—_—
m
o
€;
_|

PWM
LOGIC

L b ( Tonsec
our = T

V,
IREF ) (T_ TONSEC ) + [IREF B HC] ) TONSEC =0
VC

I =

RSENSE

SILICA | The Engineers of Distribution
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= SILICA

An Avnet Company

> t
ls \
> t
Q
> t
Ic | crer
> t
| =
R

v" Valid in DCM only

v"lout does not depend on
either Vin, Vout or Fsw

is null

\_

v" Cout net charge exchange

j
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Ill‘ | QR Conversion izr::SHJCA

= Pprinciple of operation

LIk & Cd ,

A
i} e b v \¢ Lp & Cd ::;',‘ Vps @ Vin2 >Vinl
i DS == ===

Lp md it Ls == \Vout 4 'n.:': Y

0 T | |
| T © t/ L
Cin Lik Ve |

l

T Vinl

}_.
:: vos | 1
Pri : Sec
I
O - |
= I

IPKp |[===~="°=2

__X—

<
5
0
o
—_—
/_

{

(

I
|<—TON—>|<—TFW

T=1/
I 4—fSW

VR
LEMCU.IT

!

itching

|

SILICA | The Engineers of Distribution
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- ‘YI 'OR Conversion ==SILICA

Zero Current Detection
VDRAIN W W

t
Vaux
ovVv \ \
/ N / N
\
the DMG circuit the DMG circuit
Vowme is armed is triggerd
5.2V, / /
2.1V y / \
1.6V
I N\
0.65V
- g NterNal delay t
GATE
DRIVER

WWW.EMCU.IT
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I "l ‘Constant Current Mode =SSILICA

Transformer coupling

n:l R Theoretical Isec
+O—AM—"YY Y s 5 |___fYYY\_)VW_o+ Isec Mo /
Rp Lk Llks Rs N
iD ID ll \\
—— \ 1 \\\\\
V1 Cp Lm V2 ] \\\\
!
\\;\\
.l ll AN
-0 ° O . | IseC \\:\
I o
Ideal Transformer > >
td t

v The energy on the primary is transferred to the secondary side only once the parasitic
capacitor Cp is charged to Vcp = - n Vout.

v The resulting transfer time delay causes the peak secondary current to be less than the
theoretical one, resulting in an effective turn’s ratio less than the theoretical one.

(v A leakage inductance of 3% can easily deliver )
_ an output current 10% lower than the one
Lik N Vour
MRear =M (17— =T computed.
P s el v'  All these parameters are generally repetitive in
\_ production and easily compensated. .

e B Lo R g

SILICA | The Engineers of Distribution ’
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An Avnet Company

4

I‘" Constant Current Mode — VFF

QO The internal current comparator propagation delay (T4) switches off the MOSFET with a
higher peak current than the foreseen.

0 Current variation depends on input voltage

Al = VIN'Td
P I—p
. DRAIN
Feedforward compensation -
introduces a negative offset that is R MG
proportional to input voltage to |—|:1—-|—[ o -
compensate Td Jo ' o |
;Aux DRfO _%@l LoGIC W
V _I R _ \/IN I\IAUX R t v
OFFSET — 'FF "TYFF — ) “TYFF |
dmg PRI = = T
VIN Td R VIN RFF NAUX SOURCE
L SENSE R N L Rsense
p dmg PRI
R. — Naux Ly Rer ui
NPRI Td 'RSENSE

SILICA | The Engineers of Distribution
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Application Design — INSULATED!!! “= SILICA

An Avnet Company

Cret
BATSZ

SILICA | The Engineers of Distribution

oT Wout
! P —
M52z
) , ,
470pF T TR
cz aFauF 470uF
47uF
o5
STTH1LOG
»
=
GND
D& R4
4
| | I |
1M1 493 33
ca
= gour
ALTAIR
VDD DRAIN
CURRENT _IF
» CONTROL [P I
o
]|
IREF GND  SOURCE i
1-Cap
—105
100nF
— 7
1anF R
RS 18
4.7k
I
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;

) ‘7 ALTAIR05T-800 & ALTAIR04-900 &7 SILICA
— L= Boards

EVLALTAIR900-M1
(7.5W double output wide range for PLM)

EVLALTAIRO5T-5W
(5W - 5V Single output wide range )

Control of output voltage and current entirely from primary side
Accuracy 5% the best in primary control

Y V VYV

Benefit: NO! secondary regulation components (voltage reference, error amplifier(s), optocoupler, sense
resistor)

WWW.EMCU.IT

s Js
17 =

SILICA | The Engineers of Distribution
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e ————

HVLED family:
the new off-line LED driver family

oy
/

Lighting the future

SILICA | The Engineers of Distribution
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) ‘7 'HVLED family S7SILICA

» HVLEDS8** operates directly form the Mains voltage for ISOLATED AC-DC
LED drivers

e requiring only minimum external parts
¥ Controller and MOSFET in the same chip
e performing primary LED current control

% no need of secondary sensing (sense resistor and CC
controller)

]

~AC

SILICA | The Engineers of Distribution
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I "l General illumination == SILICA

HVLED family - products

» APPLICATIONS Sener e rivancr [

!

architecture CONVERTER with primary sonsing
. . up to SW
e Retrofit of incandescent lamps
: : - 4
e AC Mains supplied spot lamps ...
General CONVERITER " HVLEDS15PF

i Off-ine LED d
architecture ine rivers

with primary sensing
above 5W AC Mains HIGH POWER - and high PF
FACTOR FLYBACK ¥
CONVERTER -

TS820-600
Sensitive gate SCRs

% platforms with variable number

ﬂ « w o ene | of LEDS in series
>0.9 commercial
compliant with PF

‘ ‘ ‘ requirements

800V integrated mosfet (state-of-
the-art) reduces application cost

Maximum output power for V= 185 - 265V,

.EMCU.IT

SILICA | The Engineers of Distribution
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Ill‘ 'HVLEDxx pinout

HVLED805

\\—j 16 DRAIN

SOURCE |:
SOURCE |: 2 15 DRAIN

DRAIN

vee |: 3 14
GND E 4 @ 13 DRAIN

ILED |: 5 SO16N 12 j NC.

DMG |: P 1 :| NA
COMP E ; - :l NA
NA. |: 5 i j NA

Rds_ON: 11Q (typ)

Tdelay (MOS OFF): 330ns (typ)

Lo

HVLEDS807PF
SOURCE |: 1 '\-—/} 16 :ll:mm
Te 1 [ oman

vee [ s 1 jDRMI
GNDE.; @ ,3jom4

ILED E 5 SO16N 12 :I NC.

oMG I: & 1 :| MA
COMP E ; % :l NA
s [

Rds_ON: 11Q (typ)
Tdelay (MOS OFF): 100ns (typ)

CS pin available - for high PF

LEMCU.IT

SILICA | The Engineers of Distribution

~==SILICA

An Avnet Company

HVLED815PF
SOURCE E 1 / 16 :l DRAIN
Q:%-_EE:\ 15 [~ oRAN
vee []s 14 j DRAIN
GND E 4 w 13 j DRAIN
ILEDI: 5 SO16N 12 :IN.C
MG [: & " :l NA
comp [: ; o :l NA
NA [: s N :l NA

Rds_ON: 6Q (typ)
Tdelay (MOS OFF): 100ns (typ)

CS pin available - for high PF
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I ‘ General illumination —%S’LICA
~— 3w HVLED family - products

Internal 800 V avalanche rugged Power MOSFET and HV start-up

3% (HVLEDS807PF and HVLED815PF) or 5% (HVLEDS05) accuracy

Primary Sensing Regulation

c . HVYLED805
Quasi resonant operation mode

gl e.! 5';;;

Automatic self supply I - T

3x500mA
2x700mA

Typical Application
Open and short LED string protection

WWW.EMCU.IT

SILICA | The Engineers of Distribution
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yl | Standard PF implementation 2 GILICA

An Avnet Company

VD FCT VIN TRASF IDI(}DE ILED
| Lin {330uH - B20uH) i N
YL 1 1 1
o - = H El‘:cu'
Bridge Diode E E g- -3
4 . o i = 3 B ez ci3 Ri2
F1 14 DIP [ w = i 4 B . = s
2 ::§ — 5 E’:: = € ‘2 Cout Bulk Cout SMD Mnimum Load {100k-220k]
= = & )
= £ e g
T T 5 g 5 Tl 3
£ e 2 @ o1
o o TRANSFORMER N
e 5
:ixg cio
I E _Er W1 - SAFETY
MOS L. . 37
( U1
Rserse HVLEDExxPF
M:‘selmf i 16

¢ vec10)|| e 3 fvee  oran |4 NOTE:
oo omun L2 envelope waveforms for I;ope Inos

A C ILED {10uF ” 3 ILED
Ram AlX

RtBA A §

Bi (8.2k-1%)  Cf (330hF/6300F)

'
||. g NA
| [Tp (TnFTInF)

DMG

cComp

R-VCC (100hm)

| C_VCC (4700F)

Standard schematic using HVLEDS80S5 (PF 0.5/0.6)

SILICA | The Engineers of Distribution
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| High PF implementation <~ SILICA

An Avnet Company
Vieecr VIN TRASF Intone Len
Lin {330uH - 520uH) J.m_. J_m_ l—
. WIN 1 ) 10 ” 9 D1
3 oNt
e c < |E
Bridge Diode E b g 4| |L—f ©utpoutDiode
¥ = Iy % 2 @ | & c1z c13 Ri2
F1 1ADIP N b £ R i 'e = =
Jz - T T T s P ;’ Cout Bulk Cout SMD S, Mnimum Load (100k-220%)
CON1 ]—‘-‘/\/‘- 8 8 F A ) , 5 (
E e 3 g 40 |E
£ £ B MR
y 5 A § ] 86 3
5 g ; i oN1
] ] TRANSFORMER v
8 L
-~ = 2 =
CON1
c1o
I al
MOS :
o — Yi-GhFETYv
( -
Rsanss HVLEDGKXPF
SOURCE .
Rl [1KE-2K2) DRAIN
cs
DRAIN [
) vee
CVWUWF'H vee a | o T
4 enp oRaN |2
C ILED [10uF) 5| .
_[_| |— ILED e os H
Rft OME 6 | s
; ' Cf (3307F/BE0NF)
5:.;,@;-1&. [ 7 Famg
1 COMP MG
| M 8
| |Gp (InFAOnF} NA
R10 VCC D2
0-SHORT 0402 Tz 748
L R-VGC {10a0m)
| ’ C_VCC (£700F)

SILICA | The Engineers of Distribution
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An Avnet Company

I‘ﬂ | Waveforms - Test Results ==SILICA

PF=0.95; THD=21%

" Input current

MOSFET SOURCE

1 RECTIFIED VOLTAGE

: 1 :
Measure Florms(Ci) FrmsiCd Famaan[Cd] P aphpkiC4h Porma(td FE:meaniCh
walug LY g7 ma HAma W01 ma 153 my -13mf
status L L L L

200 i Ay
380.0 mA)

LeCroy

CH1(green)=lin; CH2(purple)=MOS Source; CH1(yellow)=Vin_rect

SILICA | The Engineers of Distribution
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Ill General illumination ——%SILICA
L= HVLED family —tools 12

Vin = 185-265 Vac
10.2 W LED power ) =1 lled = 340mA

supply , Vout = 30V AN draft (*)

based on HVLED815PF Power factor = 0.92
Average efficiency 86%

- ar : lled = 175mA

9 W Triac dimmable \ _ i, Voutmax =56V

| T N Power factor >0.98 AN4129
LED power supply POFERRUR B S

'-11:_7 PEC LED ('XI[!&E‘V EffiCienCy >86% AN41 30
based on HVLED815PF s Dimmable over 90V to 132V

Suitable for LED & CFL retrofit &
incandescent lamps

230V =50 Hz Line (V1 version),
120 V — 60 Hz Line (V2 version) UM1512
Leading edge-control
Control with potentiometer
Dimmable LED lamps: UM1513
6W (V1 version), 8W (V2 version)

Dimmable 14W CFL lamps

6W / 8W Home analog Light
dimmer

based on TS820-600

(*) Available in Q4 2012
(**) Not isolated version available STEVAL-ILL045V1

SILICA | The Engineers of Distribution 26




I ‘ General illumination ——%SILICA
L= HVLED family —tools 2-

lled = 350mA

4.2 W LED power supply Voutmax =12V D .
: ata brief

based on HVLEDS805 1Ocz/utput current ripple <
v 0

Vin = 90-265 Vac
3.2 W LED power supply lled = 200mA

based on HVLED805 s ooy : - Voutmax =16V AN3360
Efficiency = 85%

HVLED available on eDesignSuite

www.st.com/edesignsuite
WWW.EMCU.IT

SILICA | The Engineers of Distribution
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WEB Support
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Ill eDesignSuite STSILICA

An Avnet Company

-

www.st.com/edesign

Power Supply LED Lighting Photovoltaic Battery Charger
DC/DC - AC/DC DC/DC - AC/DC DC/DC AC/DC

eDesignSuite

The smart tool to desi " ‘ffﬂ\'

Login to
www.st.com/edesignsuite
(online registering is required) eDesignsuie

OR
Fill in
eDesignSuite Widget

(visit Viper* product pages
on www.st.com)

OR Choose Power Supply Insert your I/O specifications and
application type select one of the proposed Viper*

and create your design

The design is ready!

Open
eDesignSuite off-line version
(ask to ST Sales office to get

it)

A complete design in a few steps

SILICA | The Engineers of Distribution
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S°SILICA

An Avnet Company

)

eDesignSuite

A full set of commands

www.st.com/edesign

eDes‘g nSUI'e |1h Design H sove "=}f print & :)i;cl'|i|1';I Help . Size: [3 2] Afu"y and

o Time [js) ()] Cufput power (W) 1)) Frequency (Hz) ExtBics 14 MW - 0.93%

At e —_

The -______________________________l \ \
specifications Converter Specifications {5 circuit {5 schematic + [ som interactive
. IC: VIFEROSHN - DIF 7 Rl = BOM
view InpUt: 90 V0T - 265 Vac - 50 Hz LE ey
Cutput Power: 4.2 W
out 1:12 v (2 & ripple) - 350 ma rmax
[E# chonge specifications... A fuuy
annotated
and
interactive
schematic
5 o] [«
Actuals -‘ B 4 " J-.-'-:I' i P
@ vin: 265V Poul 4.2W Tar 25°C ) L % o=
The . VIPer T 52.4 5C - Al =
actuals view burst mode: off fsw: 115kHz 3 R an- Zhem
Current Mede: disconfinuous [ " T “i [
A2 1] =
D DCresign Summary...
1 e e e e e o | e e e B e e e e e =1
! ¢ Simulation: duty cycle 14.4% @ Losses 1.5W-258% @& 1 Theusercan
B = 1 .
: 50 0.8 B0 _ 80 0 K12 — 45 W - 33 83% : customize
: = - 0.4 = ¥ 4 ’:u 0 ™ Clarnp net 298 MW - 20.35% : the FlybaCK
: E-. . o4 5 uE 40 S 40 Transformes 290 MW - 19.78% : transformer
I E £ - d
A full set of : 2 o oz Y % 20 g 0 Cutputs 232 MW - 15.82% :
analysis : 00 /1 . 5 = . 210 Extviper 118 MW - 8.03% :
diagrams : D 4 B 12 16 0 1 2 3 4 1 10 wo 1k 10k 100k 1M Inout stage 18 MW - 1.26% :
1 1
1 1
1 1

SILICA | The Engineers of Distribution
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Thanits for your attention

Simone Franceschin — Silica FAES

simone.franceschin@silica.com
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