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VIPer*6 family

— Product features




The fast lane to design

switch mode power supplies -
4 "\s VIPerPlus - high-voltage converter
e Advanced controller with embedded 800 V power MOSFET

.directly
from AC mains ~
voltage...
l Feedback : Energy saving
.. to +/- DC bus Power consumption less than 30 mW at
—Dt - . —Dt (3.3,5,12V) il
T Ll T - o
= Microcontroller High integration
Inout Output = PWM driver Direct feedback, jittering, HV start-up
npu
rectification and rectification and = Relay
filtering filtering Flexibility

Power scalability up to 12 W, no aux winding,
clampless design, no CM EMC filter

Lys
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VIPer*6 family: block diagram

Jittered oscillator

Three frequency option: High-voltage start-up
OCP comparator 30, 60 and 115 kHz with Enabled during the start-up and every time
Overload protection (loLim) jittering +/-6% ﬂVDD voltage is lower than 9.5 V (min).

works in parallel with PWM Enables design without auxiliary winding

comparator
VDD DRAIN
[} 1
\ LT

1 &y
SOFT START 4 —— SUPPLY <
Intern , Supply BUS & HV_ON 1
OCP com parator REFERE (CE VOLTAGES —_| U\fLO Dbeh
\

threshold setting

\% UvVLO THERMAL

LM [F—— Ioum SHUTDOWN
Oscillator

set-up
oTP \
- TURN-ON
Veowsl  |BURST-MODE| . BURST LOGIC S
Logic Burst

|

L

Q

OoCP
—
\ %>J
PWM
FB [

P
[,
b \ LOGIC orp ) E
3.3 Vreference voltage | ‘= N\
Embedded E/A for direct \ a q /

800 V AR power MOSFET
senseFET +

thermal sensor +

current sense resistor

feedback with resistor from |

the output
COMP GND
and/or opto-coupler input only for For cycle-by-cycle turn-off In case of overload, alternate 50 ms on, 1 sec off

isolated solution

"I Pour @ 85t0265Vac ————
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VIPer*6 family mmr

— Applications




VIPer*6 in applications

VIPer*6 family

Fixed-frequency AC-DC converters
VIPer06, VIPer16, VIPerA16, VIPer26

Metering Home Lighting Automotive
automation

The best choice to power your microcontroller
Lys
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http://www.st.com/internet/analog/product/253186.jsp
http://www.st.com/internet/analog/product/219981.jsp
http://www.st.com/internet/analog/product/250858.jsp

VIPer*6 for metering mmm

VIPer*6 based
AC-DC auxiliary power supply for

VIPer*6
in smart-energy - microcontrollers
meters

- transceivers

- metrology ICs

R

[0 0.0.000]W 120°T 120° |
AUX SMPS 10(100) A o — - ‘/120\‘5 ! - %
A s market needs Reduced noise
Non-isolated solution for Isolated solution for in the communication
single-phase meters 3-phase meters band Robustness
\ VIPer*s, : | \ : ’a\ \
VIPer*6 key benefits for the application E”g b&
key benefits and - Inductor based - Flyback topology
supported topologies » 30 kHz switching frequency to reduce noisen | 0 "o solated
the communication band (only VIPer06) guckgy with primary regulation
= 800 V breakdown
= Op amp available for primary regulation

life.augmented




VIPer*6 for home appliances mmm

VIPer*6 based
AC-DC auxiliary power supply for

o .
( @} "f‘ - microcontrollers ;g adyi
= - LEDs piN gy

- user interfaces

- motor driver ICs Small home appliances
Aux SMPS 1 I /
| ELGH | 0= 4 - o i
Aux S
= needs Power High Powering MCU
Small EMI input filter scalability Clampless efficiency || Reduced size to drive Triac
VIPer*6
! . Inductor based ; ;
\ key benefits for \ topologies E”% Smart flyback topologies
VIPer*6 the application

kzy bene1:tts q = Frequency jittering r - Isolalted _ .|._| 'j, M }“
el SEERons = VIPer*6 pin-to-pin compatible | | - | Buck ® primary regulation

topologies = 800 V breakdown

= Self supply

| common neutral = secondary regulation
et [ X6

= Op amp available for | Buck-boost
primary regulation or negative output, Non-isolated .“ i
direct feedback | common neutral direct feedback, M X L e
"I positive/negative output, NIEL

lite.augmented common neutral




lux SMPS
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VIPer*6
in home
automation

Aux SMPS
market needs

VIPer*6

key benefits and
supported topologies

VIPer*6 for home automation

VIPer*6 based
AC-DC auxiliary power supply for

- microcontrollers
- fransceivers

- Sensors

- motor driver ICs

cllmate

\'*)

shutters' = € control light
.
l ’\

Security systems Safety systems

smart plug

|| = I I
=3

==

Low . _ o . Cap SMPS Powering MCU
standby power Small EMI input filter Reliability Cost saving replacement to drive Triac
VIPer*6, . \ \ . \ V y \ 1 \
\ the application

= Op amp available
for direct feedback

| — |
= 30 mW @ no load
= Frequency jittering |“dtUCt0|r based
= 800 V breakdown OII;O T(gy
= Self supply uc

positive/negative output, common neutral

Smart flyback topologies
Non-isolated, direct feedback,




VIPer*6 for lighting

VIPer*6 based &
AC-DC auxiliary power supply for =

VIPer*6 @;_ <&
in - microcontrollers
street lighting

- transceivers

- lighting driver ICs

Aux SMPS o
market — : —

needs | High
standby power Robustness Cost saving Reduced size efficiency
VIPer*6, - . mart fl K
VIPer*6 \ key benefits for \ \ Eng Stopaorltog)il:sac
. the application
key benefits i i
and supported . go mW @ no load Indtuctolr based . o , 1 ot
: = Operating temperature: opology : v Z. | Isolate
topologies .25 to +% 25 °Fc); Buck i Ij’ L P‘V* §< with secondary regulation
= 800 V breakdown { ‘ ‘
= Self supply , I B { (
= Op amp available for : .|._"j, M }ém Isolated |
m primary regulation d 1 = | with primary regulation
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VIPerAl6 for automotive

Inverter

oL
i
o

Combustion engine

i i Li-lon
VIPerA16 N | - pack
g ] N S
|n aUtomOtIVG Generator / motor -

3 3
hybrid/EV control e -
HV DC-DC aux SMPS based on VIPerA16 for oo Cimscompeser

- Li-ion battery monitoring and cell balancing systems (app.4W)  (app. 25KW)
- DC-DC conversion to generate 12/24 V needs to subsystems

17 )
, 200 to 400 V e ed
Li-lon ‘A
battery
market needs 141015V 12015V L)
DC-DC conversion Strong thermal robustness L Reliability

}H{ Smart flyback topologies
\ VIPerA16 - automotive grade 1, -

key benefits for the application
VIPerA16 _ , I . | =y
Key benefits and = AEQ100 compliant 50 g Non-isolated m % Xi |
. plian pack direct feedback 1 AN
supported topologies = Operating temperature: -40 to +125 °C : : -
= 800 V breakdown y o , ‘
= Op amp available for direct feedback tsolated sl M }A i
-‘ = primary regulation ool
r = secondary regulation " ‘ F » *‘ X ‘
“!l ; Contact your ST office for further information on VIPerA16 d | [Tl N\




VIPer*6 family

Typical circuits



VIPer*6: isolated flyback

: 2 Aux
Primary regulation _ Secondary regulation PN Secondary regulation
» sn-Cin ou
T

14
N
Dsn

—
¥ o
VIPer*6 - Ro J_ J_ ;15535 R
6] - ::nim o — ° I : RS _ G3
I Il L
Perfect trade-off between Standard topology without aux winding Standard topology
isolation, cost and output regulation (VIPer self supply) with the lowest standby consumption

_____________________________________

1S7] Isolated auxiliary SMPS
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VIPer*6: non-isolated flybackax

N Rsn Csn Dout
4]

T
a J——-Cin I+ i §”§ | %C“t

Dsn

N Rsh Csn

Cout

PWM
Controller

VIPer*6

Rlim
(aptional)

Minimal component count Minimal component count

with the lowest standby consumption
(Vour212V)

Lys
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VIPer*6: non-isolated flybacke:

Configurations with positive and negative outputs

Direct feedback Secondary regulation

Dout (+) Dout (+)

" q
- }i Rsn Csn T [ _l—l—._Cout(ﬂ |—I+7V %I‘ Rsn Csn T [ i.mutm |—-+12V
4 §||§ Dout (-} I L é’”g T
T = p neutral T & neutral
FL i e LT L
s == Cin [ T .oy N i i Dnlﬁut ) T -
| ri
I Ri
o T Pt
D1
VIPer' —H¢ |
J— R4 |
¢ m— Rlim c2
{optional) T {optianal) N |R5
T03
+7 V and -5 V: outputs referred to neutral +12 V and -5 V: outputs referred to neutral
with lowest standby consumption with lowest standby consumption

______________________________________

Kys Non-isolated auxiliary SMPS
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VIPer*6: inductor based topologies

DRAIN DRAIN
R1
ESC amaen 5
Controller Controller ﬁ R
—
o == VIPer*6 —v IR2 = VIPer*6

Rlim

{optional)

+ . t -
D1 == Cout
I Cout ot
+

&

Kys Non-isolated auxiliary SMPS
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VIPer*6 family

Evaluation boards



VIPer*6 based solutionsus

% V,y = 90 to 265 Vac
1.7 W buck converter . : ‘ Vour =12V

> o DNOO009
based on VIPer06Xx lour = 140 mA
(output referred to neutraD AV EfﬁCiency = 82.6% @ 85 Vac (fu” |Oad)

1.8 W buck converter : g Vv = 90 to 265 Vac .
based on VIPer06XN : : IVOUT:é% \r’nA AN4260 (*)
(output referred to neutral) ] el

_ : = V,y = 85 to 500 Vac
1.8 W super wide range 4 3

Vour1 =12V
buck converter

= Vour2 =5V AN2872
based on VIPerl6LN \ L loutio= 150 MA

(dual outputs referred to neutral) - S ' Standby= 96 mW @ 230 Vac

: { V|y = 85 to 264 Vac
2 W buck-boost converter = { g Vour =-12V

. = i SN U ) lo= 150 mA
based on VIPer06XS 56 o ‘ out UM1470

Efficiency = 80% @ 230 Vac (full load)
(negative output referred to neutral) g

Standby< 30 MW @ 264 Vac
1‘1 v/ Solutions up to 2 W

(*) Available on request


http://www.st.com/internet/evalboard/product/244477.jsp
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
http://www.st.com/internet/evalboard/product/252723.jsp
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

VIPer*6 based solutionSgs

= V\y = 851to 264 Vac

4 W non-isolated flyback converter N\ : Youn_zl’ég \r/nA
based on VIPerl6L : h2 ouT1 ~

(direct feedback, dual outputs
referred to neutral)

[] VOUTZ = _5 V UM0920

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

4.2 W isolated flyback converter TR * V|y = 90 to 265 Vac )
. 3 ' % " Vour =12V AN4259 (*)
based on VIPerl6LN : i g L. =350
. K | : " lout = mA
(secondary regulation)

= V,y = 90 to 265 Vac
; "Vour=12V AN4116
4.2 W non-isolated flyback converter ‘ i " |out= 350 MA M
based on VIPer06HN / VIPer06HS 3 = Efficiency 83% @ 115 V (full load) e —

(direct feedback) § o » Standby<28.5 mW @ 264 Vac

= V,y = 90 to 265 Vac
" Vour =16V
" loyr = 280 MA AN3028

= Efficiency > 81% @ 230 Vac (full load)

4.5 W non-isolated flyback converter

based on VIPer16LN
(direct feedback)

Lys
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Solutions up to 4.5W

(*) Available on request


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

VIPer*6 based solutionSgs

V\y = 85 to 305 Vac

: Vour1 =16V
5W buck converter 5 { Vour2 =5V AN draft (*)
based on VIPer26LD ~ i lout1 = 300 mMA

lours = 15 MA

; Vy = 90 to 265 Vac
12 W non-isolated flyback converter e v o Vour =12V AN4106,

‘ lour=1A *
based on VIPer26LN i 2 Average efficiency @ 115 Vac: AN4165 (*)
(direct feedback;

83.4% (115 kHz), 87% (60 kHz)
60 kHz, 115 kHz versions)

V\y = 85 to 305 Vac

Vouri =12V
12 W isolated flyback converter Vourz = 3.3V

' UM0984

based on VIPerl6LND ; e louts = 900 mA —
(primary regulation) loyr> = 100 MA

Efficiency = 84% @ 230 Vac (full load)

Lys
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Solutions up to 12 W

(*) Available on request


http://www.st.com/internet/com/TECHNICAL_RESOURCES/TECHNICAL_LITERATURE/APPLICATION_NOTE/DM00053857.pdf
http://www.st.com/internet/evalboard/product/255516.jsp
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

VIPer*6 family

eDesignSuite

(Software tool)



eDesignSuite enables VIPer*6 based designa:

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

« B

eDesignSuite

The smart tool to design your application

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

or

Fill in
» eDesignSuite widget , )
(visit VIPer*6 product pages \
on www.st.com)

or Choose Power Supply Insert your /0 specifications and
application type select one of the proposed VIPer*6

and create your design

The design is ready
Open
eDesignSuite offline version
(ask your ST sales office to get it)

A complete design in a few steps

Lys

www.st.com/edesign



http://www.st.com/edesign

eDesignSuite enables VIPer*6 based designe:

A full set of commandg/)

- - I P 1
eDeSIg nSU“e iag Design save % Brnt I'& :)i;cluil'ra': Help size [3 2] A fuIIy

The W jedocoooo oo e = 1 . .
. . COI‘I\\'EI'"E[S ecmcuﬁons e e mumssass oo EELEREH Interactlve
specifications 5 i Aiscrematic 3 aom :
. IC: VIPEROSHN - DIP 7 et ——————— =t BOM
view InpUt: 90 VOC - 265 Vac - 50 Hz :
Cutpul Power: 4.2 W 1
out 1:12 v (2 & ripple) - 350 mA max 1 (V) :
[E3 change specifications... T : A fU”y
,  annotated
g A i and
| ES i interactive
1 .
-~ i schematic
1
:J
D'Ih.l jo I
Actuals iy ED £ == oy '
@ Vvin: 2a5Y Pouk 42W Ta: 25°C ) e o
The ) VIPer Tj; 52.4°C N R S
actuals view burst mode: off fsw: 115 kHz ﬂ - el L
Current Mode: disconfinuous op o T Wk '
= ey s~d Jps A4
DDesiQ"S_ﬂmcuy.._ """""""""""""""—————————————————————————————————f———l
[ e e e e e e e e e e e e e e ]
: 7% Simulation: duty cycle 14.4% @ 1 Efficiency:742% @ P" Bode: fc = £.55 kHz - phase margin = 87.9 ° @ B Losses 15W-258% @ 1 The user can
- 1 .
! 0.8 80 80 an YIRS H5mw-3aesr | | customize
! 510 - = = L 1] 1
: = 0 08 X ¥ e % 80 a0 g Clamgp Met 298 M - 20.35% : the ﬂybaCk
: E’ 100 0.4 E Edﬂ 3 “ -#0 ? Transfarmer 290 MW - 19.78% : transformer
Ie : ! £
A full set of i 2 oo br O £ g é‘" 2'; as £ oulpufs w2 MW 15828 |
analysis H %00 | . 5 - 210 Extviper namw-aoax |
diagrams : D 4 B 12 14 o1 2 3 4 110 100 1k 10k 100k 1M Jnout stoge 18 MW - 1.26% :
: @ Time fus} @ output power [w) @ Frequency (Hz) ExtBias 14 MW - 0.93% :
1 1

\_/.. _______________________________________________________________________________________ e
The design view

www.st.com/edesign



http://www.st.com/edesign

For more information

www.st.com/viper

»
.
o
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Mouser Electronics

Authorized Distributor

Click to View Pricing, Inventory, Delivery & Lifecycle Information:

STMicroelectronics:
VIPERA16HDTR VIPERA16HD



http://www.mouser.com/stmicroelectronics
http://www.mouser.com/access/?pn=VIPERA16HDTR
http://www.mouser.com/access/?pn=VIPERA16HD

