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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I Kyy ’ SSILICA
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High Voltage Converters
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~=SILICA

An Avnet Company

—= VIPerPlus - high voltage converter
g Advanced controller with embedded 800V Power MOSFET

_directly Robustness and Reliability
: 800V Power MOSFET, thermal shutdown,

from AC Mains ~ soft start, OLP protection, auto-restart
voltage...

l Feedback 5’1 Energy saving
.. to +/- DC bus E’ Power consumption less than 30mW

at no load

PWM J
Controller ;:1

_[>|_l_ (3Vv3, 5V, 12V)
> to supply: — .
I = Microcontroller h High integration

p

Direct feedback, jittering, HV start-

Input Output = PWM driver 4 s
rectification and rectification and = Relay
filtering filtering = Flexibility

s." power scalability up to 12W, no aux
¢ ”' winding, clamp-less design, no CM EMC
— filter

.EMCU.IT

SILICA | The Engineers of Distribution
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- "l VIPER FAMILY S=SILICA
T \m OW-25W European range
Quasi-resonant Fixed frequency with jittering

15-

ViPer37 VIPer38
VIPer27 VIPer28

10-

VIPer25 VIPer26
5- VIPer16

3. ViPer06

Supported topologies

Fly-back

In full production POWER (W) with universal mains

SILICA | The Engineers of Distribution
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High Voltage Converters ==SILICA

portfollo An Avnet Company
300Q 18Q 55Q 30 10
VIPer12 ViPer22 VIPer50 VIPer100 VIPer53

VIPer20

800V Avalanche Ruggedness

4 N\ ( N\ [ 2\
Controller
x7 ViPer17 ViPer27 ViPer37
G / . /L J/
4 N\ 4 N\ [ N\ N
Controller
- VIPer25 VIPer35
g / . /L J NG J
/7~ N N\ N\ [ N\ N
Controll
i VIPer28 VIPer38
\_ U\ O\ /L J NG J
4 N\ [ N 7 N\ N\ [ 2\
Controll
i VIPer06 VIPer16 VIPer26
\_ J U J J U J . J
4W™M) | 8W@ 6w /12w@ 12W() [ 24W(@ 15W™ / 30W@

(1)  Openframe, V,y= 85 - 264V,,

(2) ~ Openframe, Vyy= 230V, #15%, under development, SOP planned within Q1 2012
(3)  Achievable consumption at no load with Vin 264V .

SILICA | The Engineers of Distribution
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Trainings/VIPER16_26training.ppt
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I‘# VIPer** for Metering WSiLIcA

Phase 1 Phase 2 Phase 3

Viper** based
VIPer* AC/DC auxiliary power supply for

In

- microcontrollers

smart energy
meter - transceivers

- metrology ICs

R
; o 120°T { .MJ‘*&’AI «
\ — ' o ! ' N 1Y

T s

Aux SHPS Reduced noise
Not isolated solution Isolated solution for in the
for 3 phase meter communication Robustness
Single phase meter band
; ﬁ Viper*, .' [ ww | =21 | N .
VIPer**, key benefits for the application §|\§ ’%
key benefits o '
& topologies . . Inductor based Flyback topology
supported = 30kHz swﬂcr]mg.frequency to reduce nois topology Isolated
the communication band (only VIPer06) Buck with primary regulation
= 800V breakdown
= Op-amp available for primary regulation WWW.EMCU.IT

SILICA | The Engineers of Distribution
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I" ’VIPer** for Home Appliances

i
\

(CL %

Aux SMPS

VIPer**,
key benefits
& supported

topologies

Viper** based
AC/DC auxiliary power supply for

- microcontrollers
- LEDs

- user interfaces

- motor driver ICs

~=SILICA

An Avnet Company

S — / —9 .
AR Y
Power High
Small EMI input filter scalability Clamp-less efficiency Reduced size Powering MCU
to drive TRIAC
8 VIPer** ' .
’ S Inductor based ‘ i
| key benefits for o . éug Smart Flyback topologies
| the application )
= Frequency jittering o W Isolated il M }én
;c:IrInppe;tib}I);n to pin v || Buck = primary regulation
tral || = i
- 800V breakdown common neutra secondary regulation _I_—"j, Fiﬁ«" * X
= Self supply _— ’
= Op-amp available for L uck-Boost .
primary regulation or T}”’ negative output, N;t |sct>lfate:b ) i
direct feedback common neutral Irect reedback, M o Vhut
positive/negative outpu : 1

SILICA | The Engineers of Distribution

common neutral
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I_’l | VIPer** for Home Automation

\

Aux SMPS

Viper**,
key benefits

& topologies
supported

Viper*™ based
AC/DC auxiliary power supply for

- microcontrollers

- transceivers

- Sensors
- motor driver ICs

= SILICA

An Avnet Company

L - - oo
d = — »
ﬁ I = || h"x{ I
- - =
Low _ o ) Cap SMPS Powering MCU
stand-by power Small EMI input Reliability Cost saving replacement to drive TRIAC
fitter
Viper*, "'m

= 30mW @ no load

= 800V breakdown

= Self supply

= Op-amp available
for direct feedback

key benefits for
the application

= Frequency jittering

SILICA | The Engineers of Distribution

Inductor based
topology
Buck

Smart Flyback topologies

Not isolated, direct feedback,

positive/negative output, common neutral

WWW.EMCU.IT
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An Avnet Company

I YI VIPer** for Lighting ==SILICA

VIPer** based P
VIPer** AC/DC auxiliary power supply for I/

in e o~y

- microcontrollers J ».

street

.
lighting - transceivers k;»‘a'

- lighting driver ICs

m Y f"i“‘ - :

! e 1 WD cl‘ ;

\ | | g i ﬁ | k\.‘:j — | 4
L -

Aux SMPS

Low - . . High
stand-by power Robustness Cost saving Reduced size efficiency

Viper* '
| nef I ;< § Smart Flyback
Viper**, key bem.aflts. for }Hi ——
key benefits the application L ==]
y = 30mW @ no load

|| |
&supported « Operating Inductor based , - s

. topolo

topologies temperature: guckgy gl r P%*
-25°C to +125°C :

= 800V breakdown
= Self supply

B Falll ¥ [
_ : e | IsOlated
= Op-amp available for -EI I:L i M } | with primary regulation

O . primary regulation
SILICA | The Engineers of Distribution

[
/" Isolated
“\.|| with secondary regulation
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I_’I VIPerAl6 for Automotive

\!‘

Aux SMPS

Key benefits

& topologles

- Contact to ST office for further info on VIPerA16 -

= SILICA

An Avnet Company

Inverter

Combustion engine
“/

r.\\

- Li-lon battery monitoring and cell balancing system
- DC-DC conversion to generate 12V/24V needs to subsystems

L| lon
Battery
pack
N . Generalorl’ motor .
36Ah
HV DC/DC aux SMPS based on VIPerA16 for

HVbus bar

I
@

Interiorheating  Climate compressor

(app- 4kWV)

(app.2,5kW)

\1,
. 200V-400V .o
Li-lon ‘A
Battery
pack \ "
14V-15V 12V -15V L) v
DC-DC conversion Strong thermal robustness Reliability
:§||§: | Smart Flyback topologies
VIPerA16 - Automotive grade 1,
key benefits for the application
z [ I\ \
. Li-lon Not isolated 4.
= AEQ100 compliant - Ci direct feedback 1 Nl
= Operating temperature: -40°C to +125°C : _
= 800V breakdown y ) FE e !
= Op-amp available for direct feedback Isolated f“j, % ?A
WWW.EMCU.IT = primary regulation ' :
= secondary regulatior, | T |
] Al[ €

SILICA | The Engineers of Distribution
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’Viper** Family: Block Diagram <5SILICA

An Avnet Company

Jittered oscillator

Three frequency option: High Voltage START-UP
) 30,60 and 115 kHz with Enabled during the start-up and every
Overload protection (loum) Jittering +/-6% time VDD voltage is lower than 9.5V
works in parallel with PWM (min)
comparator Enables design without auxiliary
VDD . . DRAIN
L : @
ner smss —| e | Jwon
i —  uvLo
threshold setting TV p—
lm | Lo TT sttbown
oTpP -

L]

—
L
- TURN-ON
Veowrl  |BURST-MODE| - R BURST LOGIC s
Logic Burst ocpP

- 800V AR Power MOSFET
senseFET +

thermal sensor +

current sense resistor

oLp
FB p Locic )
. otP
Vier /8

-
F
Embedded E/A for direct ] q

feedback with resistor from 1

the output
COMP GND
_ Short circuit protection:
and/or OPTO-COUPLER input For cycle by cycle turn-off In case of overload. alternate 50ms ON / 1sec
only for isolated solution OFF ’

SILICA | The Engineers of Distribution
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I‘# Viper**: isolated Flyback WSiLIcA

i Aux
Secondary regulation PN Secondary regulation
% Rsn Csn T Dout vout
~AC Cin‘__Ll I_L g Ll ‘j—_l .
T, MR

Primary regulation l

el J‘ _—C2 bﬁ&:! |R1
I L I RS c3
£ |
| r2
Perfect trade-off amongst Standard topology without aux winding Standard topology
isolation, cost and output regulation (VIPer self supply) with the lowest stand-by consumption

i)

WWW.EMCU.IT

SILICA | The Engineers of Distribution
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An Avnet Company

I ‘IYI’Viper**: not isolated Flybacku.. < SILICA

Rsh Csn

Wout

Cout

Minimal components count

<«

____________

SILICA | The Engineers of Distribution

N Rsn Gsn T D:|ut
M . b viout
INNETNE Inppe
R4

VIPer*6

P
Controller

Minimal components count
with the lowest stand-by consumption
(Vout = 12V)

1
LY WWW.EMCU.IT

b ]
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Ir!, Viper®: not isolated Flybacke. <ZSILICA

Configurations with positive and negative outputs

Direct feedback Secondary regulation

Dout (+) Dout (+)
[\

bl
ld] |4
.
- }i Rsn Csn [ EIECout @ |__+7\,, %I‘ Rsn Csn T ; ilcom: o |—-+12V
L §||§ Dout ¢} I L §||§' T
T M 2S5 M lﬂemra‘ T ||< . 1 S neutral
Dsn % L Cout (- Dsn % L Gout () L
~AC == Cin | T u -5y ~AG ==Cin | Dn; o T BV
| ri
PWM I R PV h:l
D1
VIPer* —i¢ [~ VIPer'6
LIkt l Lint R4
Rlim c2 . -
{optional) T E)I;)TOHBU ® IR5
+7V and -5V: outputs referred to neutral +12V and -5V: outputs referred to neutral
with lowest stand-by consumption with lowest stand-by consumption

______________________

|_H

SILICA | The Engineers of Distribution
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(Viper**: inductor based topologieS=SILICA

An Avnet Company

NOT isolated auxiliary SMPS
e

DRAIN

P
Controller

VIPer*6

DRAIN

_— PWM
Controller

= |~ &= 02 VIPer*6

SILICA | The Engineers of Distribution
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1.7 W Buck converter
based on VIPer06X
(output referred to neutral)

1.8W Buck converter
based on VIPer06XN
(output referred to neutral)

1.8W Super wide range
Buck converter
based on VIPer16LN
(dual outputs referred to neutral)

2W Buck-Boost converter
based on VIPer06XS
(negative output referred to

Viper** pbased solutionsus

Solutions up to 2W

Vin = 90-265 Vac

Vout = 12V

lout = 140mA

Efficiency = 82.6% @85Vac (full

Vin = 90-265 Vac
Vout = 12V
lout = 150mA

Vin = 85-500 Vac

Voutl = 12V

Vout2 = 5V

loutTOT= 150mA
Standby= 96mW @230Vac

Vin = 85-264 Vac
Vout = -12V
lout= 150mA
Efficiency = 80%@230Vac (full
load)
andbv< 30mW\

(*) Available on request

SILICA | The Engineers of Distribution

= SILICA

An Avnet Company

DN0009

AN4260 (*)

AN2872

UM1470

WWW.EMCU.IT
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http://www.st.com/internet/evalboard/product/244477.jsp
http://www.st.com/internet/evalboard/product/244477.jsp
http://www.st.com/internet/com/TECHNICAL_RESOURCES/TECHNICAL_LITERATURE/APPLICATION_NOTE/CD00222186.pdf
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http://www.st.com/internet/evalboard/product/252723.jsp
http://www.st.com/internet/evalboard/product/252723.jsp
http://www.st.com/internet/com/TECHNICAL_RESOURCES/TECHNICAL_LITERATURE/USER_MANUAL/DM00038889.pdf
http://www.st.com/internet/com/TECHNICAL_RESOURCES/TECHNICAL_DESIGN/DESIGN_NOTE/DM00061899.pdf
http://www.emcu.it/index.html

Ill‘ | Viper** based solutionses ==SILICA

Solutionsup to 4.5W

STEVAL-ISA071V2 E \S* = Vin = 85-264 Vac
N = Voutl = +7V

= [outl = 160mA
= \out2 = -5V UMO0920

= lout2= 400mA
=Standby= 35mW @230Vac

STEVAL-ISA117V1 (*)
= VVin = 90-265 Vac
= Vout = 12V AN4259 (*)
= |out = 350mA

STEVAL-ISA112V1

STEVAL-ISA113V1 1 * g . xin t: 9(;-22\?5 Vac
= \Vout =
= [out=350mA %1116%
= Efficiency 83% @115V (full load) R
= Standby<28.5mW@264Vac

STEVAL-ISA118V1

= Vin = 90-265 Vac

= Vout = 16V
= lout = 280mA AN3028
= Efficiency > 81% @230Vac (full

(¥) Available on request

SILICA | The Engineers of Distribution



http://www.st.com/internet/com/TECHNICAL_RESOURCES/TECHNICAL_LITERATURE/APPLICATION_NOTE/CD00245016.pdf
http://www.st.com/internet/evalboard/product/255580.jsp
http://www.st.com/internet/evalboard/product/255580.jsp
http://www.st.com/internet/evalboard/product/255580.jsp
http://www.st.com/internet/com/TECHNICAL_RESOURCES/TECHNICAL_LITERATURE/APPLICATION_NOTE/DM00055759.pdf
http://www.st.com/internet/com/TECHNICAL_RESOURCES/TECHNICAL_LITERATURE/APPLICATION_NOTE/DM00055759.pdf
http://www.st.com/internet/com/TECHNICAL_RESOURCES/TECHNICAL_LITERATURE/APPLICATION_NOTE/DM00055759.pdf
http://www.st.com/internet/evalboard/product/255635.jsp
http://www.st.com/internet/evalboard/product/255635.jsp
http://www.st.com/internet/evalboard/product/255635.jsp
http://www.st.com/internet/com/TECHNICAL_RESOURCES/TECHNICAL_LITERATURE/APPLICATION_NOTE/DM00055759.pdf
http://www.st.com/internet/com/TECHNICAL_RESOURCES/TECHNICAL_LITERATURE/APPLICATION_NOTE/DM00064521.pdf
http://www.st.com/internet/evalboard/product/253313.jsp
http://www.st.com/internet/evalboard/product/253313.jsp
http://www.st.com/internet/evalboard/product/253313.jsp
http://www.st.com/internet/com/TECHNICAL_RESOURCES/TECHNICAL_LITERATURE/USER_MANUAL/CD00267141.pdf
http://www.emcu.it/index.html

Viper** based solutionsSes S=SILICA

An Avnet Company

Solutions up to 12 W

Vin = 85-305 Vac

_ Vout 1= 16V
5W Buck converter Vout 2 = 5V AN draft (*)
based on VIPer26LD . lout 1= 300mA

lout2= 15mA

Vin = 90-265 Vac

12W Not isolated Flyback converter wL Vout = 12V AN4106,
based on VIPer26LN H > R AN4165 (¥)
: 2. ¥ Average efficiency @115Vac:
(direct feedback; 83.4% (115kHz), 87% (60kHz)
60kHz, 115kHz version)
Vin = 85-305 Vac
& s - Vout 1= 12V
_HEL v Vout 2 = 3.3V
12W lIsolated Flyback converter ¥
L vy|p D » lout 1= 900mA UMO0984
EECEIOIRESE [ol5). , ==l lout2= 100mA

(primary regulation)

Efficiency = 84% @230Vac (full

SILICA | The Engineers of Distribution
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http://www.st.com/internet/evalboard/product/255516.jsp
http://www.st.com/internet/evalboard/product/255516.jsp
http://www.st.com/internet/com/TECHNICAL_RESOURCES/TECHNICAL_LITERATURE/USER_MANUAL/CD00282230.pdf
http://www.st.com/internet/evalboard/product/251030.jsp
http://www.st.com/internet/evalboard/product/251030.jsp
http://www.st.com/internet/evalboard/product/251030.jsp
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'3

I‘ﬁ Schematics with VIPerx6 —;_—:S'L'CA

FLY-BACK / Fixed Freq.

VIPer06 /16 / 26

NON ISOLATED

Simplified feedback loop

R3, R4
R1 D1 1 ™ ND3 Vour
* o [ 3¢ ° No Need auxiliary winding
R2 Tee J||C _+ C4
T
|y 2 |4+ D2 % g
T T ° Low cost EMI filter
C1,C2, L1
C-) VIPER x6
DRAIN R3
Low cost clamp components
b ] conoter | R2,02,C6
i
GND comP b oo R4 Short circuit protection
cs 4 (automatic restart)

Default current limit
400mA/ 700mA

Stand-by, 300 mW

SILICA | The Engineers of Distribution
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'3

I ’l Schematics with VIPerx6 =SILICA

An Avnet Company

FLY-BACK / FF

VIPer06 /16 / 26

NON ISOLATED

Simplified feedback loop
R3, R4
R1 D1 L1 i ’\D‘3 Vour
+ s [ 3¢ ° No Need auxiliary winding
R2 Tee J||C _+ C4
T
¢y @2 s D2 211C
T™ 7T G © o Low cost EMI filter
C1,C2,11
C-) VIPER x6
DRAIN R3
Low cost clamp components
_ % | contoter B R2,02,C6
i
GND comp LM VoD R4 Short circuit protection
c3 %R | ca (automatic restart)
Current limit set-up - R,
<400mA or <700mA

.EMCU.IT

SILICA | The Engineers of Distribution
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I "l Schematics with VIPerx6

R1

c1

D1

Y
Tl

'3

L1

VIPer06 /16 / 26

Vour
°]

C2

hY

/ |+

R2

C6

D2

NN,
(YT Y Vg

A

[+

C5

VIPER x6

DRAIN

GND

Controller

FB

i R5
D4

R3

c4

R4

SILICA | The Engineers of Distribution

GND

= SILICA

An Avnet Company

FLY-BACK / FF

NON ISOLATED

Simplified feedback loop
R3, R4

No Need auxiliary winding
C4

Low cost EMI filter
C1,C2, L1

Low cost clamp components
R2,D2,C6

Short circuit protection
(automatic restart)

Feedback disconnection
(automatic restart)

Default current limit
400mA/ 700mA

vouT 212V

Stand-by optimization , 30 mW
D4, R5



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

'3

I "l Schematics with VIPerx6

VIPer06 /16 / 26

VOUT

R3

R1 D1 L1
O— A —{F YN
+ 3
A D)
R2 c6
D
D
ACIN C1 |y c2 |4+ D2 210 1
T~ T p D)
N
ol |e R
D1 C
- D¢
o D¢
N
— C ?
VIPER x6
DRAIN
N FB
%}» <4—| Controller
4{
GND COMP LM VDD
T
e

R4

SILICA | The Engineers of Distribution

GND

—

= SILICA

An Avnet Company

FLY-BACK / FF

NON ISOLATED

Simplified feedback loop
R3, R4

Need auxiliary winding
C4 + AUX

Low cost EMI filter
C1,C2, L1

Low cost clamp components
R2,D2,C6

Short circuit protection
(automatic restart)

Feedback disconnection
(automatic restart)

Default current limit
400mA/ 700mA

VOUT <12V

Stand-by optimization , 30 mW
D4, R5
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'3

I‘ﬁ Schematics with VIPerx6 STSILICA

An Avnet Company

FLY-BACK / FF isolated
PRIMARY REGULATION

Simplified feedback loop
R3, R4

R1 D1 L1

Need auxiliary winding

R2 c6 C4 + AUX

ACIN C1 C2

O NN NNNN

V|
)
Y
/ |+

VOUT

Low cost EMI filter
C1,C2, L1

O GND

Low cost clamp components
R2,D2,C6

VIPER x6

DRAIN

R3

;% ! contoter | B Short circuit protection
B (automatic restart)

GND comp LM VDD

R4
3 c4 Feedback disconnection
(automatic restart)

Default current limit
400mA/ 700mA

No need the optocoupler

Stand-by optimization , 30 mW
D4, R5

SILICA | The Engineers of Distribution
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'3

I ’l Schematics with VIPerx6 ==SILICA

An Avnet Company

FLY-BACK / FF

VIPer06 /16 / 26

Rl DI L1 Minimum components count

R2 cé

No Need auxiliary winding
C4

NN

ACIN c1 02

V]
J
)|
]|+

VOUT

Low cost EMI filter
C1,C2, L1

[]
(YY)
(2]

a

GND
°]

R6 D4 C6

VIPER x6 ’_{ ‘

DRAIN - Low cost clamp components
R2,02,C6

FB

%}» <4——| Controller

Short circuit protection
(automatic restart)

GND CoMP LM VDD
T

Default current limit
400mA/ 700mA

.EMCU.IT

SILICA | The Engineers of Distribution
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'3

I ’l Schematics with VIPerx6 ==SILICA

An Avnet Company

FLY-BACK / FF

VIPer06 /16 / 26

Minimum components count

|
;

R2

Q
o

Need auxiliary winding
C4 + AUX

O NNNNNNY

ACIN C1 C2

3 Vour
O

T cs o0 Low cost EMI filter
5 c1,C2, 11

R6 D4 c6
VIPER x6 L AWA—F— ‘ AJ
o - A4 Low cost clamp components
R2,02,C6

MO

Y
)+
A\
/ |+
“‘j N NNNE L

I

1

Controller FB

= ] Short circuit protection
(automatic restart)

GND COoMP LM VDD
T .

Feedback disconnection
(automatic restart)

Default current limit
400mA/ 700mA

Stand-by optimization , 30 mW
AUX + D4, R5

WWW.EMCU.IT

2 7
a9 &
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I ‘ﬁ Schematics with VIPerx6 S=SILICA

FLY-BACK / FF

VIPer06 /16 / 26

NON ISOLATED

Negative voltage

Simplified feedback loop
R3, R4

D4
D O 12V

R1 D1 L1

:
%

b3 T « No Need auxiliary winding
- O GND C4
i ¢ <L

0 -5 Low cost EMI filter
C1,C2,L1

R2

o
-3

C1 C2

|+

D2

@ ANNNNI
MA@
/

V|
S
)|

o) VIPER x6

DRAIN 12V
Low cost clamp components

L R7
E}}» <4—— Controller FB D4 RZ,DZ,CG

N[

D5 i i i
- comp Voo —1,, N Short c|rcm_t protection
(automatic restart)

R6 Feedback disconnection
Re (automatic restart)

(&4 .
16 RS R Default current limit

L ¢ 400mA/ 700mA

v VvOouT 212V

Stand-by optimization , 30 mW
D4, R5

SILICA | The Engineers of Distribution
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I "l Schematics with VIPerx6

'3

VIPer06 /16 / 26

n
Negative voltage
D4
0 > O 7V (referred to -5V
R1 D1 L1 A
W /Y I % % y :E c6
Rz Tos % E. B T O GND
|y 2 |4 D2 D g " Tcs
T 7 ollC 0 -5V
v
o
DRAIN Y pa R3
a }» <4¢—— Controller FB
GND comp LM VDD Ra
,,CS | ::C4

SILICA | The Engineers of Distribution

= SILICA

An Avnet Company

FLY-BACK / FF

NON ISOLATED

Simplified feedback loop
R3, R4

No Need auxiliary winding
C4

Low cost EMI filter
C1,C2, L1

Low cost clamp components
R2,D2,C6

Short circuit protection
(automatic restart)

Feedback disconnection
(automatic restart)

Default current limit
400mA/ 700mA

vouT 212V

Stand-by optimization , 30 mW
D4, R5
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I ’I Schematics with VIPerx7 ==SILICA

An Avnet Company

FLY-BACK / FF

VIPer17 /27 | 37

fg AN I 5 30mwW Stand-by
3
o—dF\pir R2 cé %
% Minimum components count
ACIN C1 |y C2]+ D2
o NTC ™ ™ J ) m MDS Vour
D)
T ZF 3 L Low cost EMI filter
2 T GND C1,C2, 1
T o
— D4 Cé
VIPER x7 AMAN— ’—H
— 4 Low cost clamp components
A4 R2,C6,D2
:—1 }» <¢—— Controller VbD
4{ . .
Default current limit
GND BR CONT FB

400mA /700mA /1000mA

Short circuit protection
No need ext components

2nd Qver Current protection
No need ext components

SILICA | The Engineers of Distribution
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I" Schematics with VIPerx7

A
P
N [ 3
O— N\ yp—1 R2 c6 )
D)
c1 C2 %
ACIN +
- L i 1+ D2 S T ’53 Vour
O D) 1%
D)
ZE ZF 2 Lcs
2 T GND
r °

VIPER x7

VIPer17 /27 | 37

DRAIN

GND

Controller

VDD

CONT

FB

Rm

SILICA | The Engineers of Distribution

~==SILICA

An Avnet Company

FLY-BACK / FF

30mW Stand-by

Minimum components count

Low cost EMI filter
c1,c2, L1

Low cost clamp components
R2,C6,D2

Current limit set-up - R,
<400mA or <700mA or <1000mA

Short circuit protection
No need ext components

2nd Qver Current protection
No need ext components
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A
D
A 13
o— N p—t R2 c6
D)
C1 C2 %
ACIN T+ L+ D2
NTC ™ ™ ) r ,53 Vour
O DIRIG 1%
3|6 R
f C GNDo
= R6 D4 (o]
VIPER x7 AW —DF— ’—H
DRAIN =
BOVP L v
: = }» <¢—— Controller VbD
4{

VIPer17 /27 | 37

GND

BR

CONT

FB

Rm

SILICA | The Engineers of Distribution

LEMCU.IT

An Avnet Company

FLY-BACK / FF

30mW Stand-by

Minimum components count

Low cost EMI filter
c1,c2, L1

Low cost clamp components
R2,C6,D2

Current limit set-up - R,
<400mA or <700mA or <1000mA

Short circuit protection
No need ext components

2nd Qver Current protection
No need ext components

Over Voltage Protection (V1)

RLH\/I ) ROVP ’ DOVP
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I ’I Schematics with VIPerx7 ==SILICA

An Avnet Company

FLY-BACK / FF

VIPer17 /27 | 37

b : 30mW Stand-by
c A I3
O— N\ yp—1 R2 cé %
3 Minimum components count
ACIN o SES c27<+ > D2 .)) T 03 Vour
O D) LA
T ZF 3 L Low cost EMI filter
2 T GND C1,C2, 1
i o
— D4 (o]
VIPER x7 vvv—|>07
S~ ﬁ | Low cost clamp components
> N R2,C6,D2
R7 ; }» <¢—— Controller VbD
4{ . .
Default current limit
GND BR_comr 400mA / 700mA / 1000mA

Short circuit protection
No need ext components

RS =

2nd Qver Current protection
No need ext components

Brown out set-up (Vijypc)
R7,R8, C6

SILICA | The Engineers of Distribution
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’l Schematics with VIPerx7

An Avnet Company

FLY-BACK / FF

VIPer17 /27 | 37
: u ( : 30mW Stand-by
3
O_JF\Pi, R2 TC6 %
% Minimum components count
c1 C2
ACIN - —t fg D2 ol ™ Nm Vour
o B OIQ
z ZF Por s L s Low cost EMI filter
Dlile ‘ GND C1,C2, L1
¢ °
- R6 D4 (o]
VIPER X7 WD
— ﬁ | Low cost clamp components
S Row ~ R2,C6,D2
R - i :—1 }» <4—— Controller VbD
4{

Current limit set-up - R,
<400mA or <700mA or <1000mA

GND BR CONT FB

Short circuit protection
No need ext components

R8 =

2nd Qver Current protection
No need ext components

Rim .

Over Voltage Protection (V1)

RLH\/I ) ROVP ’ DOVP

LEMCU.IT

Brown out set-up (Vinpe)
R7,R8, C6

SILICA | The Engineers of Distribution
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’I Schematics with VIPer28

An Avnet Company

FLY-BACK / FF

ViPer28
L PN e 30mW Stand-by
D
O—dipir R2 Tc6 %
D) Minimum components count
Aol NTC Cgi Cz;i —QDZ '> m b3 Vour
O D) LA
7 ZF % /LF o Low cost EMI filter
I) GND C1,C2, 1
— C6
VIPER x8
o~ ﬁ | Low cost clamp components
N R2,C6,D2

E}» <4—— Controller

Default current limit
400mA / 700mA / 1000mA

GND EPT  CONT  FB
T

Short circuit protection
No need ext components

I Ceer

2nd Qver Current protection
No need ext components

Extra Power Timer
Cepr

LEMCU.IT

SILICA | The Engineers of Distribution
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L1

’l Schematics with VIPerx5

VIPerx5

VIPER x5

DRAIN

o Y Y YT
I D
o] 3
, R2 Cé
D)
ct c2 %
ACIN I+ il e D2
NTC ™ ™ 9 m ,\Df Vour
O o |G 1%
ZE Dove DIRIE L
—K] DINIE c5
i 2 g T GND
= O
Row] x| j RE D4 ce#
N

GND

L
=
i

}» <4——| Controller

BR

VDD

ZCDh

FB

Ruw =

SILICA | The Engineers of Distribution

il

LEMCU.IT

An Avnet Company

FLY-BACK / Quasi Res

30mW Stand-by

Minimum components count

Low cost EMI filter
C1,C2,L1

Low cost clamp components
R2,C6,D2

Short circuit protection
No need ext components

2" Qver Current protection
No need ext components

Zero current Detection (QR)
Rim » Rove s Dove: Ree

Current limit set-up - R, ,
<400mA or <700mA or <1000mA

Over Voltage Protection (Vgyr)

RLIM ’ ROVP ) DOVP

Feed-Forward
Rer
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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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eDesignSuite = SILICA

An Avnet Company
| |
www.st.com/edesign
A full set of commands -
P 2 e — s T
e D es I g n S U I'e '1‘.\’1,.11 Design H sove :‘=}: Print o :)i-;cl-:|i|1'§': Helo size (3 4 A fu"y and
The fficati ——— : interactive
specifications Converter Specifications {5 circuit {5 schematic [ som
. IC: VIFERDSHN - 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 (V)
[E# chonge specifications... Tin A fuuy
annotated
4 and
i Be s interactive
o % schematic
os o] [«
Actuals £ :_v L B e J-.-::I' i P
@ vin: 265v Poul 42W Ta: 25°C ) L % o
The . VIPer T 2.4 °C = v t_.L b g P nic 2
aCtuals view burst mode: off fsw: 115kHz o J— o ]€| . an- Fem
Current Mede: disconfinuous N I " [ ' T “i v
= e sl ~
D DCresign Summary...
I e T e e e e e e e o e e e e e e o o e e e T e e e e e e e s e = =
[ 7% Simulation: duty cycle 14.4% & 1] Efficiency: 742 % &, |* Bode:fc=6.55kHz-phase margin=87.9" &, @ Loses: 1.5W -258% & 1 The user can
. - - . = 1 .
: - 0.8 BO __ & an ) —— A5 MW - 33.83% : customize
: = - 0.4 = ¥ g 1:“ 0 3P Clamp Net 298 MW - 20.35% : the FlybaCK
: E" 1m0 0.4 : uE A0 E 40 =0 u' TI‘CII"I5fO.IfI"15‘ 290 MW - 17, 78% : transformer
5 El | 8 T o0 &
A full set of i SRR = 020  Ex g, 150 &£ oufputs Zamw-1582% |
analysis : -300 /1 o o b =0 210 Exviper 118 MW - B.03% :
1 - N - : I
H 1 D 4 B 12 16 0 1 2 3 4 10 wo 1k 10k 100k 1M Inout stage BmwW-1.26%
diagrams ! , ot - i ' i
I o Time [js) ()] Cufput power (W) 1)) Frequency (Hz) ExtBics 4 MW - 0.93% I
V L __________________________________________________________________________________________ .!
E— ]

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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