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An Avnet Company

I Linear (dissipative) solution versus switching ==SILICA

Dissipative Switching
Linear requlator L

e 1M'T'ml

Vin == == Vour IN —>\ Vour
T T
@ L T L

The linear regulator change resistance Energy is stored in the inductor during
between input and output to keep output ON time and delivers to output during off
voltage constant. The unused energy is time.
dissipated.

Benefits Benefits

U Simple and fast design O High efficiency

U Low noise QO Low size

L No EMI issue O Output voltage can be higher or negative

compare to input
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==SILICA

An Avnet Company

I Linear (dissipative) solution versus switching

Example 1 C om pare Example 2
VIN=24VDC Vy=33VDC
VOUT=5VDC Vour =2.5VDC
IOUT=5A loyr =20 MA
POUT=25W Poyr =50 mW
Linear solution: Linear solution:

= =75.7%
n=20.8 % n
PLOSS=95W P oss =16 mW

Switching solution:
n = 85 % (estimation)
PLOSS =44 W

Switching solution:
n = 65 % (estimation)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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I Point Of Load (POL) DC-DC Trends

==SILICA

An Avnet Company
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« 2010: New Architectures & Component Technologies

Computing Requirements moving to Consumer & Communications Systems (Information Technology Systems)
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I DC-DC Post regulation: Basics ==SILICA

An Avnet Company

CJ_ o/ci | Controller:

Vin '|' 'I' Vour external
Switching Voo 1 o o mosfets
Controller ouT
Switching | o Converter:
Vin =™ Converter e Vin -I—VOUT internal
RN o o mosfet(s)

LDO

LDO:
no inductor

VOUT

_|_
— *Vour N o J_
_|_

O-—I l_O
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==SILICA

I How to select the correct topology: two simple criteria

o it ° o{ci e

I

VIN T VOUT VIN VOUT
: L™l L

(e, o]

Vv J_ TV

1|\T|' ouT

o o L R
1A 2A 7 3A 4N . gy

1. dV:LDO efficiency is n=V,y/V,y : bigger AV > lower efficiency
example: V,=12V, V,,,;=8V > efficiency <50%)

2. oy itis a trade off between cost/ efficiency and application area:
discrete MOSFET have better R0y compared with integrated ones , but you need a “2
packages solution” (MOSFET + controller) compared with monolithic switching
regulators (MOSFET and controller in one package)
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DC /DC Converters
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I Power Management Structure ==SILICA

An Avnet Company

Standard Vy, BUS: 24V

24V Power supply bus

DC/DC
Converter

EEEN

1.2V 1.5V .... 3.3V

/NT

——————————————————————————————————————
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I MONOLITHIC DC-DC CONVERTERS ==SILICA

An Avnet Company
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I BUCK CONVERTER “=SILICA

Supported by: @

« L497X

« L597XD, L6902D
« L598X, L798X
* L6925-6-8

)
"/
|
g
|

Vout \V/
VOUT — VlN 'DIDEAL DIDEAL — 7, r :I (I)_U; .(l_DREAL)
VN out = lsw
- T
ISWRMSZIOUT DREAL' 1"'1_2 swpk —lout 2

The power losses make Dgea >Dpear
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I BUCK-BOOST CONVERTER “=SILICA

Supported by: @

|:‘> « L497X
« L597XD, L6902D
« L598X, L798X

(3)
2
|
Il
1l

D ‘VOUT‘ V
V., .=-V, —DEAL Do, = r=——our__(1_p__, Y
ouT IN 1— DIDEAL IDEAL ‘VOUT ‘ TV IOUT'L'fsw ( REAL)
I r’ | r
| __lour |p |14 | —_tour  [q.1
SWRMS 1_DREAL\/ REAL|: 12} SWPK 1_DREAL 2

The power losses make Dgea >Dpear
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I BOOST CONVERTER “=SILICA

1 Supported by: / -
@® = 7 = ) | . 69200 57

- L6920DB

VOUT — \/IN I IN L VIN
(1-D) Vour

1

SW,RMS

2 V ,
_]LED\/D.|:1+F} r:OUT.D.( _D)
12
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I L597x Family

Q P-channel power MOS: no hootstrap
capacitor

3 100% maximum duty cycle

O Wide input voltage range (4V up to 36V)
O Constant current protection

O Embedded protection features

O Typical RDSon=250mQ2

O Alternative topologies: inverting buck-
boost, positive buck boost

SO8

==SILICA

An Avnet Company

/3. » 1.5A / 500KHz
/[ < » 1.5A / 250KHz

' 740} » 1A / 500KHz

)7 ( » 1A/ 250 KHz

7o out £ 1 vcc

sYNcHEE —1 GND

(N3] = 1 VREF
|N ‘ ‘ ‘ OUT comp 3 —1rB
| Device || Package || Ipk[A] |{Iout[A]l[ Vin (V) Vout (V) || Fsw[KHz] || Extra functions
L5970D SO8 1.5 1 4.4V to 36V 0.5V to Vin 250 Inhibit, Vref, Sync
L 5970AD SO8 1.5 1 4.4V to 36V 0.5V to Vin 500 Inhibit, Vref, Sync

L5972D SO8 2 1.5 4.4V to 36V 1.23V to Vin 250 -

L 5973AD HSOP8 2 1.5 4.4V to 36V 0.5V to Vin 500 Inhibit, Vref, Sync
L5973D HSOP8 2.5 2 4.4V to 36V 0.5V to Vin 250 Inhibit, Vref, Sync

* all but L5972D
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] Q HSOS - Rth j-aﬁUC/w /'

SO8 - Rth j-amb 115C/W
Rth j-amb 62C/W for L5972D



L597x - Internal block diagram =Sl "'CA

i | e VOLTAGES * ,
0 INHIBIT ,
| MONITOR Viger VREF
UpP —
— SUPPLY BUFFER )
THERMAL ;
VCC
s SHUTDOWN 1 By 2% * o'
\ 4 )

PEAK TO PEAK

CURRENT LIMIT
) —
)—E D Q ~D—‘| %
ouT
Ck DRIVER o/ YY YN\

| LPDMOS

L FREQUENCY TonER
¢——{osciLLaTor SHIFTER y 3 —

TGND
L

| 1+
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L597x: Test Application Circuit = SILICA

An Avnet Company

VOUT=3.3V
+—oO
VIN = 4.4V to 25V
O P
R1
5.6K 2
== 100uF
| ]
C1 10V
T0UF ke
25y - R2
CERAMIC w— 3 [ 3.3K
220pF || R3
47K
DO3IN1437 -
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I L597xD - Master / Slave synchronization ==SILICA

An Avnet Company

J\I L597xD
vce ouT A~
T = I fsw = 250 or 500kHz +10%
When two or more devices are synchronized,
the one with higher switching frequency
L397xD works as master and it provides the
. ouT ?W=h—|— synchronization signal to the slaves
C"‘I SYNCH = =
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An Avnet Company

I L597x main competitors and applications ==SILICA

fffffffff Competitors:

U National Semiconductor
ULinear Technology
W Monolithic Power

Where is used?
L Consumer
QIndustrial

U Networking

U Computer

Applications:

O LCD TV, PDP TV, Notebook and palmtop computers

U Set top boxes, DVD players and recorders

U Battery chargers, portable data terminals

WModems, DC-DC converter modules

U Optical storage, hard disk drives, printers, audio and graphic cards
QPLC

Q Printers

O DC-DC converter modules
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==SILICA

L597x promotional tools

An Avnet Company
P/N Datasheet Application note @ Evaluation board '. ) ; i 3

L5970D available AN1330 EVAL5970D Ri_c3

L5970AD available .

L5972D available AN1517 EVAL5972D

L5973D available AN1518 EVAL5973D

L5973AD available AN1723 EVAL5973AD

L6902D available Data brief EVAL6902D

i I T Ve iy

SPREAD SHEET:

= to dimension output filter

» to compensate the loop

= to estimate Tj and efficiency

ELECT LINE CODE 159850 1 PACKAGE
Vaer

|||||

nnnnnnnn

SRR SR Er

Now avallable on request !
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I A597x Customers & Applications == SILICA
" MAJOR CUSTOMERS MAJOR APPLICATIONS

H harman international G

DEeLPHI
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I Few examples... ==SILICA

An Avnet Company

H harman internationalL5973D in integrated navigation system

®
A597xD rear camera ‘ﬁn
Modules and lighting o
Modules Ideas today for
the cars of tomorrow

5973D/AD in integrated
navigation systems

L5970D in integrated
navigation systems
And car audio

B5973D in electronic control

p f' E unit for active steering
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I L6902D Key Features ==SILICA

An Avnet Company

P-channel power MOS: no bootstrap capacitor

Constant Current (CC) or Constant Voltage (CV) operation
Wide input voltage range (8V up to 36V)

CV implements OVP protection in CC ,Q\ SO8 ' 1A /250KHz
Embedded protection features

Typical RDSon=250mQ)

1A in small SO8 package with minimum external component count

1A Adjustable current limit (Vg - V;5.=100mV)

High switching frequency (250KHz) JQ
External Ve available .?
Alternative topologies: inverting buck-boost, positive buck boost

SO8 - Rth j-amb 115°C/W

coo0o0o0O00O0pCo0ood

V=8V to 36V W out  L122pH  Repnse Vour=3.3V
O—=p

VREF
3.3V 6

COMP

4
o 1
10uF c2
25V c3 22nF

CERAMIC | 220pF R3
51K GND

D1
STPS340U

c4
== 100pF
10V

POSCAP

)~

-

DOTINT306A
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I L598x Family ==SILICA

An Avnet Company

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 15047 | ATSETVITT UL
HSOP8
/ QFN8 3X?‘ | g B YAF.» 3A / up to 1MHz

Vin ‘ Vour !a_‘E | B 2.5A / up to 1MHz
- mu / up to 1MHz
L L5985 2

2A / up to 1MHz
i

L5983 1.5A / up to 1MHz

+—
—ii

ouT [] 1V
SYNCH [} [ ]GND
INH ] Jrsw m 1A / up to 1MHz
comP [} [ 1FB

L5980 0.7A / up to 1MHz

Up to 3A in small QFN3x3-8L or HSOP8 package  * Low cost versions with cheaper testing procedure
P-channel power MOS: no bootstrap capacitor & 100% maximum duty cycle

Wide input voltage range (2.9V up to 18V)

Closed loop soft start

Adjustable switching frequency up to 1MHz

Synchronization capability (out of phase)

Embedded protection features (Over current, Over temperature)
Typical RDSon=140mQ

Alternative topologies: inverting buck-boost, positive buck boost

OCO0O0 000000
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L598x - Typical application circuit

== SILICA

An Avnet Company

Vout=0.6V to VCC

o . vee 1= ° ° o
INH A3 Cout
m L598x —
. O7 [ ]
Cin
—— 6 4
FSW COMP
(*) Minimum switch current limit ﬁ
Device Package Ipk [A] (*) lout [A] Vin [V] Vout [V] Fsw [kHZz] Extra functions
L5980 QFN3x3-8L 1.0 0.7 29-18 0.6 - Vin 250 — 1000 (adj.) Soft start, Synch, Inhibit
L5981 QFN3x3-8L 1.5 1.0 2.9-18 0.6 — Vin 250 — 1000 (adj.) Soft start, Synch, Inhibit
L5983 QFN3x3-8L 2.0 1.5 29-18 0.6 — Vin 250 — 1000 (adj.) Soft start, Synch, Inhibit
L5985 QFN3x3-8L 2.5 2.0 29-18 0.6 — Vin 250 — 1000 (adj.) Soft start, Synch, Inhibit
L5945/A QFN3x3-8L/HSOP8 2.5 2.0 29-18 0.6 — Vin 250 — 1000 (adj.) Soft start, Synch, Inhibit
L5986/A QFN3x3-8L/HSOP8 3.0 2.5 29-18 0.6 — Vin 250 — 1000 (adj.) Soft start, Synch, Inhibit
L5987/A | QFN3x3-8L/HSOPS 3.5 3.0 2.9-18 0.6 —Vin 250 — 1000 (adj.) Soft start, Synch, Inhibit
L5947/A | QFN3x3-8L/HSOPS8 3.5 3.0 2.9-18 0.6 - Vin 250 — 1000 (adj.) Soft start, Synch, Inhibit
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L598x - Internal Block Diagram ==SILICA

An Avnet Company

CIN
TRIMMING MDAl UVLO =
&
INH BANDGAP
' INHIBIT (L (L PEAK CURRENT
— 1.2V 3.3v LIMIT
O.GVT |

SOFT- THERMAL
START SHUTDOWN

conp | ' -[ RIVER
\— +N\F/A PWM SO % %
L

C, P T
C4 T SYNCH

&

R4 OSCILLATOR PHASE SHIFT
— J‘

FB FSW GND SYNCH
R5
. !
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An Avnet Company

I L598x - Master/Slave Synchronization ==SILICA

180 ° Out of Phase Synchronization

V . L
o\ Device with higher switching frequency
Master works as master.
vce out The SYNCH has one half a period of
FSW phase shift.
SYNCH . . . .
j The slave device is synchronized with
= 180 ° phase shift, reducing the RMS
current flowing into input capacitor.
Slave Master OUT H H H H
— <+“—>
cc ouTt T2 H H }
- T SYNCH |
C'N-__I_- SYNCH =
Slave OUT
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I L598x main competitors and applications ==SILICA

Competitors:

W National Semiconductor LM2734, LM2650
W Monolithic Power MP158x series, MP1411
W Texas Instruments TI6211x series

Where is used?
L Consumer
QIndustrial

U Networking

U Computer

Applications:

U Notebook and palmtop computers

U Set top boxes, DVD players and recorders

U Battery chargers, portable data terminals

WModems, DC-DC converter modules

UOptical storage, hard disk drives, printers, audio and graphic cards
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I L 598x Promotional tools

ffffffffffffffffffffffff P/N
L5980
L5981
L5983
L5985
L5945
L5986
L5987
L5947

Evaluation board available also for the” A” versions as:

Available
Available
Available
Available
Available
Available
Available

Available

EVAL5945A, EVAL5986A, EVAL5987A and EVAL5947A

SPREAD SHEET:

= to dimension output filter

» to compensate the loop

= to estimate Tj and efficiency

Now avallable on request !

SILICA | The Engineers of Distribution

Datasheet with App. info

==SILICA

Evaluation Board

EVAL5980
EVAL5981
EVAL5983
EVAL5984
EVAL5945
EVAL5986
EVAL5986
EVAL5947

An Avnet Company

3

[}

s TR REREEREREREFEEREREE N [~ E
g z e & £=

APPLICATION CONDITIONS

SELECT LINE CODE 159850 I~

. [Woner, @ EZF  @BCP w0 swsm



I L692x Family: Key Features

==SILICA

An Avnet Company

O Very small packages - m up to 1A
. i-Ion
O Internal synchronous switch CHARGER QFN3x3 16L o N
up to
O Small number of external - P
components 1A (switch)
. . SWItLC u
O Micro power consumption L6920D ot P
L High efficiency BOOST 0.8A (switch
. . . . t
(d Short circuit protection, OVP, L6920DB 1o (mIHCZ )
thermal shutdown S00mA
: MSOP8 up to
(1 Battery detection 1602855 neptiy
il 16926 800mA up to
STEP-DOWN QFN3x3 8L 1.4MHz
uggested for Portabl !i_|‘g| m 800mA up to
application 1.4MHz
| Device| Package || Type |  Ipk[A] Iout [A]|| Vin[V] || Vout[V] | Fsw[KHz] || Extra functions |
L6920D TSSOP8 SU 1 0.5 0.6 - 5.5 2-5.2 up to 1000 LBI&LBO, Vref, SHDN
L6920DB MSOPS8 SU 0.8 0.4 0.6 - 5.5 1.8- 5.2 up to 1000 LBI&LBO, Vref, SHDN
L6925D MSOPS8 SD 1.2 0.8 2.7-5.5 0.6 - Vin 600 UVLO2.7V, LBI&LBO
L6926 MSOPS8 SD 1.2 0.8 2-55 0.6 - Vin 600 PGOOD, RUN, SYNC
L6926Q1 QFN3x3-8L SD 1.2 0.8 2-55 0.6 - Vin 600 PGOOD, RUN, SYNC
L6928D MSOPS8 SD 1.2 0.8 2-5.5 0.6 - Vin 1400 PGOOD, RUN, SYNC
L692801 QFN3x3-8L SD 1.2 0.8 2-5.5 0.6 - Vin 1400 PGOOD, RUN, SYNC
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I Step-down regulators for low power applications: i%:_s'k IC A
L6925/26/28

7 o
V V
IN ouT ekt 5 0.8A/600KHz
— s
B vsors 6926 0.8A / 600KHz
| —

Seinl 5 1A/ 1.4MHz

runC] ® 1 PGOOD e ] ® [] (B0
CZIEIB:E - %??c C:,EEE - Eil;c VFQFPN8 ﬁ ——dm’ 0-8A 1 600Kz
Sepflel 5 1A/ 1.4MHz

a V,, range: 2V+5.5V (L6926/28), 2.7V+5.5V (L6925)
Q Vqyr adjustable from 0.6V up to V,,
Q Internal synchronous switch
QO Very low quiescent current
QO High efficiency
O Selectable Low Noise and Low Consumption Modes
O Low drop-out operation (up to 100% duty cycle)
Q Overvoltage and shortcircuit protection
O Thermal shutdown
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I L6925/26/28: typical application circuits

L=4.7yF

Vi =2V to 5.5V
O

==SILICA

An Avnet Company

I}

Device Package lout [A] Vin [V] Vout [V] Fsw [kHz] Other features
L6925D MSOP8 0.8 2.7V = 5.5V 0.6V + V| 600 Low battery detection, externally
synchronizable from 500kHz up to
1.4MHz
L6926/L6926Q MSOPS, 0.8 2V + 5.5V 0.6V =V, 600 PGOOD, RUN, externally
VFQFPN8 synchronizable from 500kHz up to
1.4MHz
L6928D/Q MSOPS, 0.8 2V + 5.5V 0.6V +V 1400 PGOOD, RUN, externally
VFQFPNS8 synchronizable from 1MHz up to 2MHz
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L6925D : internal block diagram SZSILICA

SYNC VGG
! OSCILLATOR enD | SENSE POWER
*'1q Puos r 1 MOS
| —
LOW J 1
— }—6OMF—»—]| NOISE/ ( -
‘ CONSUMPTION S| OPE -
S ¢
| —
—— LOOP SEAR GND
FB NEA CONTROL cL ]
Vaer =
= 7 r I priver | ¢ el YV A—p

ovpP

L ]
. ZERO <L ]SENSE Vee POWER []
LBl v Y CROSSING Vé"_I Nyos © Nyos
QEFD_l )| q
0.6v GMND
/l v

- VALLEY
I cL

I

LBOC)

T:F‘

GND
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L6926/28 : internal block diagram =Sl "'CA

SYMC RLE DT
" L7 {3
|
[ ]
CSCILLATOR MDD IJSEHSE | FOWER
n—lq Fuce —-II-
L H
— o NOISES hi il Y . .
COMNSLIMPTICN SLOPE =
—— . L F‘EAH:‘: ! SHD
BB 5 Ein COMTROL oL
VrEF 3|
— o b = DRIVER HLL LYY Y ®
AP A N
P . J“EHSE Voo POWER []
. Fanco ZERC oo S .
Yeer ﬁ—l a—| M _|: Miscs
+
oLy ahD
P _.,..-4" —

20D t}—|_| ~
F_-: vu&.??‘-..

CFEI
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I Step-up regulators for low power applications: =Sl "'CA
- L6920D/L6920DB - |

Y Y Y H

! TSSOPS8 6920D o = 1A
® < § o o

"o MsoPs ARSIy = 0.75A

FB8 [} ® [1 ouTt

Lal O L6920D/DB - L
Lo [1GND

REF [] [ 1 SHDN

0.8V (L6920DB) or 1V (L6920D) start-up input voltage

Operating input voltage up to 5.5V

VOUT adjustable from 1.8V (L6920DB) or 2V (L6920D) up to 5.2V
3.3V and 5V default output voltages

Internal synchronous switch

High efficiency

Low battery voltage detection

Reverse battery protection

750mA (L6920DB) or 1A(L6920D) switch current limit

SILICA | The Engineers of Distribution
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An Avnet Company

I L6920D/DB: typical application circuit ISILICA

Device Package | g [A] ViIV] Vour [V] Other features
L6920D TSSOP8 1 up to 5.5V + Default 3.3V or 5V Low battery detection,
(start-up at 1V) | - Adjustable from 2V up to LR S (TG
5.2V
L6920DB MSOP8 0.75 upto5.5V | - Default 3.3V or 5V Low battery detection,

(start-up at | - Adjustable from 1.8V up reverse battery protection

0.8V) to 5.2V
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I L6920D/DB: internal block diagram ;z——:::—_SILICA

ZERC CROSSIMG

+
<

FB

VREF ¢

SHOM €3 &

\

—

VOouUT

Viour
GMD
R;.Rz

Y
A
B
c

OPAMP
(CR)

Y

T
Eal

LBl

VBG

i
L/

|
|

L

Taff min
1usec

CLURRENT LIMIT

Ton max
Susac
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An Avnet Company

ffffff L6924D and L6924U

U Fully integrated solution, with a power MOSFET, reverse blocking diode,
sense resistor, and thermal protection

L Both linear and quasi-pulse operation
O Closed loop thermal control

I Single Li-lon cell battery chargers: ISILICA

6924D

AC adapter
J Vin from 2.5V to 12V and USB corr?patibility
O USB BUS-compatible (L6924U) 169240

O Programmable charge current up to 1A
O Programmable charge current up to 500 mA in USB mode (L6924U)
O Programmable pre-charge current (L6924D)

O Support for USB high and low power input (L6924U)

O Programmable end-of-charge current

O Programmable pre-charge voltage threshold (L6924D)

O Programmable charge timer

O Programmable output voltage at 4.1V and4.2V, with +1% output voltage
accuracy (L6924D)

O NTC or PTC thermistor interface for battery temperature monitoring and
protection

O Flexible charge process termination (L6924D)

O Full set of default charging parameters

 Status outputs to drive LEDs or to interface with a host processor
L Small VFQFPN 16-leads package (3mm x 3mm)
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L6924D: typical application circuit =Sl "'CA

Max. charging
time capacitor.
Usedtosetthe | ..o
maximum L 1 Z ;
chargingtime | | e e

CHARGER N\ Vel BATTERY
o 1 L

Battery temperature monitoring.
NTFE-, / Used with a NTC to stop the charge if the battery
""" . temperature goes out of range

7'

\ Charge termination resistor.
: Used to set the End_of charge
current or like Gas Gauge

Status pins - indicates
various charger status
conditions

Fast Charge current resistor.
Used to set the charge current

Selectable output.
Used to set the voltage
Threshold at 4.1V or 4.2V

Voltage Pre-charge threshold resistor.

Used to set the pre-charge voltage threshold
Pre-charge current resistors. or like Multi functions pin

Used to set the precondition charge current
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I L6924U: typical application circuit =Sl "'CA

BATTERY

11
1l

AC agapter or USB

A(A(

I_I
I_I

||||

Fast Charge current resistor
to set the charge current in USB mode

i i Fast Charge current resistor to set the
L — charge current in AC adapter mode

HIGH - high power USB (up to 500mA)

HIGH - USB mode

LOW - low power USB (Ilﬁﬁl 5)

SILICA | The Engineers of Distribution H
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L692x: Application Circuits ==SILICA

An Avnet Company
LBl
Vau=1.5V Vaarr I 2 .
| 1 3 - l L1 16H ! 5 _SHDN
Wym2V 10 5.5V SYHC ce
aFaF
cf ; L6920DB \ Vour Vours 3.3V
10uF 4 1
a2y

o L - Lo
1IIDnF% 3 LEQ I el
L6920D/DB ==

R3 B4
1 [ 1
i == V=27V 10 5.5V
= 0
mgm Yor O B Vour BATTERY c1

7 9 9 104F

= | 90 Q. & 1oF
a=—"|  L6924D I

— = 5
- m ‘“[_ L6925 coMP L o,
L6924D BT1 ) e DO1INTZ388 I 220pF
OFF ﬁum:ir vm.ﬁ e : = v
o o— |
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I L692x main competitors and applications ==SILICA

An Avnet Company

Competitors: Applications:
L6925/26/28 LMP3 Players
U National Semiconductor (LTC3410) UPDA
QLinear Technology (LM3671/LM3673) UDSC
QGPS
LL6920D/DB Uhand held equipment
U Texas Instruments (TPS6102x) U Glucose meters
ULinear Technology
L1L6924D/U
U Texas Instruments (BQ24001/2/3)
Qintersil (ISL6294)

Where is used?
QConsumer

U Medical

U Computer
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L692x promotional tools =Sl "'CA

P/N Datasheet @ Application note Evaluation board
L6920D Available -- EVAL6920D
L6920DB Available AN2206 EVAL6920DB1
L6924D Available -- EVAL6924D N
L6924V Available -- EVAL6924U
L6925 Available AN1893 On request * .
L6926 Available AN1881 EVAL6926 5
L6928 Available AN2115 EVAL6928 i
L6925D,/26/28D R L

1L6924D

 1RQ25 /9%

_____ 7

www.st.com
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I =sSILICA

An Avnet Company

NEW PRODUCTS!!

Suggested in new projects
only when:

Vin<18V 3
lout>3A

_‘,;
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I L5988-9D Key Features ==SILICA

An Avnet Company

L Up to 4A in small HTSSOP 16 package with minimum

external component count
L5989D
@ Synchronous rectification with P-channel power MOS: no -“P to4dA/
bootstrap capacitor HTSSOP16 ‘MW W1:%:3:1»)p up to 1MHz
[ Wide input voltage range (2.9V up to 18V)

O 1Hm_l|1 ?witching frequency (400KHz, adjustable up to m HTSSOP 16 - Rth j-amb 40°C/W
Z .,

(] Adjustable Soft-start and Inhibit function e
1 Embedded over current (adg'ustable threshold), over

voltage and thermal protecfion @’)
U PGood signal {LL5989D) Synchronization capability(180°

out of phase) (L5988D)

QJ Pre-bias start-up capability

O Multifunction pin (adjustable UVLO, latched/no latched
OVP and sink-mode capability)

O 1.8v + 2% reference voltage
(1 Suitable for MLCC output filter
 Typ Rps,,=75mQ for HS and 65mQ for the LS

SYNCH. RECT.
For an higher
EFFICIENCY

| Device || Package || Ipk[A] |[{Iout[A]l|| Vin(V) || Vout (V) || Fsw[KHz] || Extra functions
1.5988D || HTSSOP 16 5 4 2.9Vto 18V || 0.6V to Vin 400 Synchronization
L5989D || HTSSOP 16 5 4 2.9V to 18V 0.6V to Vin 400 Pgood
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I L5988D Application Test Circuit =SILICA

An Avnet Company

ILIM-AD]

Q

VIN= 2.9V to 18V |, ~ L1 VOUT= 0.6V to Vcc
O o o YN O

w|  L5988D "

Cin

1l

COoOM
Cout

o/u/s ES/INFI

Css
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An Avnet Company

I L5988/9D main competitors and applications ==SILICA

Competitors:
W National Semiconductor LM2650
W Monolithic Power MP1570, MP22xx series

Where is used?
QConsumer
QIndustrial

U Networking

U Computer

Applications:

UNotebook and palmtop computers

U Set top boxes, DVD players and recorders

U Battery chargers, portable data terminals

WModems, DC-DC converter modules

U Optical storage, hard disk drives, printers, audio and graphic cards
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1 5988D-89D — Promotional tools “==SILICA

PIN Datasheet Application note Evaluation board
L5988D available - EVAL5988D
L5989D available -- EVAL5989D

2 Type a question for help )/ 8150
HRN=A= BRI Fose s sliwe B v ciElep sEl=a) s = mo oA B
i 3 | 4 Reply with Changes... FndRevici.

B [ ¢ [ o T F G F=
APPLICATION CONDITIONS i
I , I' .
S R EA D S H E E SELECT LINE CODE PACKAGE
. Vaee

» to dimension output filter
» to compensate the loop
= to estimate Tj and efficiency

Now available on request ! ooy

e o K2R

SILICA | The Engineers of Distribution H
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UNDER DEVELOPMENT!!!

Increasing the input voltage

-‘:',!':
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I L7980/A-1/A Key Features

==SILICA

An Avnet Company

O More than 3A in both small QFN3x3-8L and HSOP8
packages with minimum external component count WALENFY 3A / up to 1MH:
a P-.cha.nnel power MOS: no bootstrap capacitor TLZEIS 24/ up to 1MHz
L Wide input voltage range (4.5V up to 28V)
O High switching frequency (250KHz, adjustable up to
1MHz) with Synchronizafion capability (180° out of
phase) out [ v,
O Internal Soft-start SYNCH [] [Jonp
. EN [ [ 1Fsw
L Enable pin comp O s
L Embedded protection features (Over current, Over
temperature) FN 3x3 8L - Rth j b 60°C/W
O Suitable for MLCC output filter QQ Q X i yam /
QO  Typ Rps,,=180mQ
QO 100% maximum duty cycle 4‘\ _ a HSO8 - Rth j-amb 40° C/W
O Synchronization capability (180° out of phase) ' |
Q Alternative topologies: inverting buck-boost, positive
buck boost
Device Package Ipk [A](*) lout [A] Vin [V] Vout [V] Fsw [kHz] Extra functions
Soft start, Synch,
L7980/A | QFN3x3-8L/HSOP8 2.5 2.0 4.5-28 0.6 - Vin 250 — 1000 (adj.) Enable
. . Soft start, Synch,
L7981/A | QFN3x3-8L/HSOP8 3.7 3.0 4.5-28 0.6 — Vin 250 — 1000 (adj.) B

(*) Minimum switch current limit
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I L7980/A-1/A Application Test Circuit ==SILICA

An Avnet Company

VIN=4.5V to 28V

vce
o—o S8 * O
EN Cout
L7980-1
. GND 7 R1 _':'
Cin FB

5 L
6 4
FSW COMPLD_I c3
R3
R2
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I L7980-1 - Promotional tools ==SILICA

An Avnet Company

PIN Datasheet Evaluation Board
L7980 Available EVALT7980 (*)
L7980A Available EVALT7980A (*)
L7981 Available EVAL7981 (¥)
L7981A Available EVAL7981A (¥)

* ON REQUEST

Microsoft Exce
ETEE

B S o
HIRN=N" BEWE TRE 1WA i Arial ‘u EEE Sl E 5 A E
SPREAD SHEET: rrrr——
I
A& 159850
A I B [ c [ 0 T E 3 s T =

» to dimension output filter i

% SELECT LINE CODE
= to compensate the loop b
= to estimate Tj and efficiency el

o

o

INDUCTOR CALCULATION FROM |,

Bl

@
=

@
g

N
5]

IrippLe %

Now avalilable on request !
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I L7985-6 Step-down ==SILICA

An Avnet Company

1L7986/A SEIVAT LU

QFN10 3x3 HSOPS
Vi ‘ Vour & & NELEEIWp 2A/ upto 1MHz
——] ouT [ 1Vec
ouTtd IAVAR out] [ 1vee
SYNCH] [ 1GND SYNCH] [ 1GND
’ § EnOY CTFsw enC I Esw
compP] [ 1FB comMA] [ 1FB
VFQFPN10 HSOPS

a Moretthan 3A in both small QFN3x3-10L and HSOP8 packages with minimum external component
coun

O P-channel power MOS: no bootstrap capacitor & 100% maximum duty cycle
O Wide input voltage range (4.5V up to 38V)

O High switching frequency (250KHz, adjustable up to 1MHz) with Synchronization capability (180°
out of phase)

QO Internal Soft-start QQ QFN 3x3 10L - Rth j-amb 60°C/W

O Enable pin J‘\a _
D Suitable for MLCC output filter H508 - Rth J-amb 40" C/w

U Embedded protection features (Over current, Over temperature)
O Typical RDSon=150mQ
U Alternative topologies: inverting buck-boost, positive buck boost
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L7985-6 - Typical application circuit ==SILICA

An Avnet Company

VIN=4.5V to 38V Vout=0.6V to VCC

o—e LI ’ * o
‘ EN 3 Cout
D l L7985A-6A .
. —Q 7 ——
Cin
— 6 4
FSW - COMP
Device Package Ipk [A] (*) | lout [A] Vin [V] Vout [V] Fsw [kHz] Extra functions

L7985/A QFN3x3-10L/HSOP8 25 2.0 4.5-38 0.6 - Vin 250 - 1000 (adj.) Soft start, Synch, Enable
L7986/A QFN3x3-10L/HSOP8 3.7 3.0 4.5-38 0.6 - Vin 250 - 1000 (adj.) Soft start, Synch, Enable

(*) Minimum switch current limit
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L7985-6 - Internal Block Diagram ==SILICA

An Avnet Company

I i
VCC
CIN
TRIMMING RICRYAIO UVLO =
&
EN BANDGAP
e O EN
J) J> PEAK CURRENT
1.2V 3.3V LIMIT
0.6V<'|> |
SOFT- THERMAL
START SHUTDOWN

CcOoMP | ' -[ DRIVER
\— TNEA PWM S Q
L,
Cs P

T out
C4 T SYNCH
&
R4 OSCILLATOR PHASE SHIET
—
FB FSW GND SYNCH
RS
. .
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I L 7985-6 - Promotional tools ==SILICA

An Avnet Company

PIN Datasheet Evaluation Board
L7985 Available EVALT7985 (*)
L7985A Available EVALT7985A (*)
L7986 Available EVALT7986 (*)
L7986A Available EVALT7986A (*)

* ON REQUEST

Microsoft Exce
ETEE

B S o
HIRN=N" BEWE TRE 1WA i Arial ‘u EEE Sl E 5 A E
SPREAD SHEET: rrrr——
I
A& 159850
A I B [ c [ 0 T E 3 s T =

» to dimension output filter i

% SELECT LINE CODE
= to compensate the loop b
= to estimate Tj and efficiency el

o

o

INDUCTOR CALCULATION FROM |,

Bl

@
=

@
g

N
5]

IrippLe %

Now avalilable on request !
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Comparison table

==SILICA

An Avnet Company

Device
Featurs L597x L598x L5988-9D L7980/1 L7985/6
Input Voltage (V) | 4.4t036 2.9t0 18 2.9t0 18 4.5t0 28 4.5to 38
lout (A) Up to 2 Upto3 4 Upto3 Upto3
DFN3x3-8L/ | DFN3x3-10L/
Pack SO- N3x3-8L HTSSOP16
ackage gHsops | DFNX HSOP-8L | HSOP-8L
Synch rect. Yes
Rdson (typ. mQ) 250 140 75 (HS)-65 (LS) 180 150
250 400 250 250
Fsw (kHz 250 - i i
sw (kHz) Ad{ouo%to Adj 200 to 1000 Ad1jou0r())to Ad{ouo%to
Soft Start Internal Adi Internal Internal
digital J digital digital
P with phase | with phase shift | with phase with phase
Synchronization Yes shift 180° 180° shift 180° | shift 180°
MLCC as Cout Yes Yes Yes Yes
Enable/INH Yes Yes Yes Yes Yes
Vref Yes Yes
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I An Avnet Company

DC/DC CONVERTER FOR MULTIPLE SOLUTION

. SN s
- e 'i‘_ e . ' By, .
.ih-'”"?..k 2 W - -
":Hi‘ ! i _L-.-:- —
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I PM6680A: DUAL CTRL Adj Z=SILICA
MCU/FPGA Power

QController Constant ON TIME

Vin Range 4.5V to 36V Battery Input

(Vo Precision 1.0% Over Line and Load
0.9V to 3.3V, 0.9 to 5V adj

ULinear 5V -100mA (200mA peak)
LCurrent Limit Current-Sense on Rdson LS
UProtections UVL, OVP, llim, Pgood 5V
OSoft Start Fixed internal at 2ms 200mA
UJFrequency Selectable 200kHz to 500kHz 0.9V to 3.3V
OVref 1.25V +1% Reference Output 0.9V to 5V : Adj
ULight load Pulse skip Adj
Package VFQFPN(5x5) 32 pin
LOthers Fsw min 33kHz at light load
Soft Off discharge output cap I I

SILICA | The Engineers of Distribution



I PM6680A: PACKAGE & Pin Out S=SILICA

An Avnet Company

__VFQFPN 5x5x1mm 32pin(TQFN)

. . B 8 5
14 (&) Z
> 3 833 @& 29 &
VFQFP-N ‘:32: 131] 130] |29 |28 |27, 26| 25!
| i N [ I D (e D O P
32/5x5 TOPVIEW SGND [_1__:5 i :?i‘_J SKIP
COMP2 [__g_ji i f??.J BOOT1
FSEL [_-:i-_qii . | l_i?_J HGATE1
e L— [
m SIDE VIEW = l"}':E / Ylj || PHaser
SHDN [_'{_-:I I f_i§_J CSENSE1
| |
6 1 i 119
N |80 119 ] viN
- I
“ L1 PM6680A |
l___ : : I___J LD05
our2 (8 '} 4 7] vssw
BOTTOM VIEW 9 5_510L:11L:12:u:13L:14E_E15E_E16“:
(/2]
S 58 zd°d R
~ BB @R 0

Rthj/a = 35°C/W

4-layer JEDEC board
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I PMG6670A: PWM ctrl for DDR2-3 ZSILICA

Wide-Input Voltage Range: 3.0V to 36V
Supports Ceramic Output Capacitors
Supports Soft-Off in S4/S5 States

Current Sensisng from RDS(on)

Output voltage 1.8V (DDR2) or 1.5V (DDR3)
or adj.

o000 O0

i

Capable to Sink and Source 2A S5 Power Mgmt
Requires only 20uF Ceramic Output
Capacitor

Buffered Low Noise 15-mA Reference
Accuracy £18 mV for both VREF and VTT
Supports High-Z in S3 and Soft-Off in S4/S5 Imax
Tracking with Vddq

SILICA | The Engineers of Distribution H
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I PM6670S: DDR2-3 power supply controller <sSILICA

An Avnet Company

VTT

Wide-Input Voltage Range: 4.5V to 28V
0.9V +/-2Apk

200kHz to 500kHz switching frequency
Supports Ceramic Output Capacitors VTTREF

Supports Soft-Off in S4/S5 States 0.9V-15mA
Current Sensing from RpsoN VBATT
Output voltage 1.8V (DDR2) or 1.5V (DDR3) or adj

VTTREF Buffered Reference

(J  +15mA Low Noise Output
d  +2% Accuracy respect to VDDQ/2

Co0000

vDDQ
1.8V 10A

VTT +2Apk LDO

Capable to Sink and Source 2A

Requires only 20uF Ceramic Output Capacitor
Output Current Foldback

Supports High-Z in S3 and Soft-Off in S4/S5

Power Mgmt

Imax PGOOD

O 0000

Package VFQFPN 4x4 - 24pin

VFQFPN 4x4- 24

SILICA | The Engineers of Distribution H



I PM6670A: PACKAGE & Pin Out

VFQFP-N
24]4x4

SILICA | The Engineers of Distribution

==SILICA

An Avnet Company
W w
Z & = 0
888 ¢%z
> 4 MO T a 8
aal) UL e
VTTGND [ !  <Jvee
VTTSNS [ : . ; E<'IZI LGATE
DDRSEL [ | ST/ ' ] PGND
1 ! P—
VTTREF [ | PG
L —
SGND [ | PM6670A s
AvCC[ ' 185
6 13
0 2
L O ®nw waoaoop
£3%85353
> > > s O N0

Rthj/a = 42°C/W

4-layer JEDEC board



I PMG6675A: PWM ctrl for GDDR3-4 ZSILICA

(Wide-Input Voltage Range: 3.0V to 36V
Supports Ceramic Output Capacitors
Supports Soft-Off

LCurrent Sensing from RDS(on)
UOutput voltage adj from 0.6V to 3.3V

Ctri

C1Capable to Sink and Source 2A
UJRequires only 20uF Ceramic Output
Capacitor

UOutput voltage adj from 0.6V to 2.0V

Power Mgmt

Imax Pgood

SILICA | The Engineers of Distribution H



I PM6675A: PACKAGE & Pin Out Z=SILICA

An Avnet Company

VFQFPN 4x4x1mm 24pin (TQFN) ..

= E
(2]
] O <
220 0% &
- Jd M I o O
VFQFP-N 2 U U U U U
1 18
24/4x4 LGND [ | . Jvee
LFB[ > ! . CILGATE
: ;II'-I—I. : ]
NOSKIP[-=> 'LYI} : C-]PGND
LPG[> | | <Z|sPG
senp[> ¢ PM6675A | kN
AVCC[ > | ' C_1SWEN
6 '"TTTTmmmmmmmmmmmmmmmmmees 13
7 12

Rthj/a = 42°C/W

4-layer JEDEC board
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I PM6681A: DUAL CTRL+LDO adj “=SILICA

An Avnet Company

ffffff MCU/FPGA Power

QdController Constant ON TIME

Vin Range 4.5V to 36V Battery Input

(Vo Precision 1.0% Over Line and Load
0.9V to 3.3V, 0.9 to 5V adj

ULinear adj. 0.9V to 3.3V and 5V - 50mA

U (100mA peak)
dCurrent Limit Current-Sense on Rdson LS 100mA 100mA
UProtections UVL, OVP, llim, Pgood
QSoft Start Fixed internal at 2ms Vbatt Vbatt

09Viosy = 0.9Vto3.3V

UFrequency Selectable 200kHz to 500kHz Adj i k4 Adj
OVref 1.25V £1% Reference Output
CLight load Pulse skip Ctri1 § Ctri2
Package VFQFPN(5x5) 32 pin
Others Fsw min 33kHz at light load

Soft Off discharge output cap

SILICA | The Engineers of Distribution u



I PM6681A: PACKAGE & Pin Out Z=SILICA

An Avnet Company

VFQFPN 5x5x1mm 32pin (TQFN) |

BOTTOM VIEW

« & . 58
YRR . o F I I e
32/5x5 SGND lﬁ:: i"""""""""""_"} :'_Z_if_j SKIP
coMPz |21 ' i23.| Boort
FSEL l__3:__q:i i f_z_?__J HGATE1
m SIDE VIEW EN2 l_-‘_‘"ii f.-'i . i :F_Z-J-_J PHASE1
SHDN l_'ff_':i _)7-’ i :_'éﬁi_J CSENSE1
FB2 __(_5__—; | | :,_1_?__ VIN
[ PMGG81A it
LDO l__Z__ji E '1_§_J LDO5
our2 8, 47 vssw
.
!

9! 10! M1, 12! 13! 14’ 15! 16!
. Ll L. L. Ll | - Ll L.

I ) (9] r T - -
8 ® I n ® @ ® )
o > P m >» 2 > (®)
= - wn 4 - O - M
N m m (2] m m (vy)
N N m N -
N

Rthj/a = 35°C/W

4-layer JEDEC board
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I PM6641: Monolithic VR for Multimedia applications = SILICA

DDR2/3 (VDDQ) and Chipset Supply
Three Out-Of-Phase, independent SMPS
Input Voltage Range: 2.7V to 5.5V sV VIN
Fast Response, Constant Frequency CM Control
Pulse-Skipping at light loads

500kHz to 1MHz Switching Frequency VREF
0.8V to 4.7V Adjustable Outputs Voltage 15mA
Supports Ceramic Output Capacitors

S3/S5 States-Compliant DDR Section

Selectable Tracking-Discharge for VDDQ SOFT START{

VINLDO/2
+2Apk

VIN LDO

Adj from 0.8V

2.8A
I

Programmable Current Limit and SS

Active Soft-End for all Outputs Adj from 0.8V
Latched UVP and OVP 2.1A
Thermal Protection I

Coooo0oo0oo0l

Adj from 0.8V

I

DDR2/3 Reference (VTTREF)

1.5A
(]  +15mA Low Noise Buffered Output { >
ENABLE

O +2% Accuracy respect to VDDQ/2

DDR2/3 Termination Voltage (VTT)

a Up to +2A LDO Linear Regulator — ILIMIT
a Requires only 20uF Ceramic Output Capacitor SMPS PGs

M| Output Current Foldback
Q
a

Supports High-Z in S3 and Soft-Off in S4/S5

Small Package: VFQFPN 7x7 - 48pin VFQFPN 7x7- 48

SILICA | The Engineers of Distribution H




g
5., 2 _I_@%
m o )
O =z [SHa) [a)
SERESEESEyG7
> > 0> 30> >C << W
AGND EN_VTT (S3)
/mm SET_SWF EN_1S5
VOUT_1S8 EN_1S05
CSNS_1S8 VIN_1S5
SGND_1S8 VSW_1S5
. SGND_1S8 VSW_1S5
- VSW_1S8 SGND_1S5
- VSW_1S8 PM 664 1 VFB_1S5
. VIN_1S8 COMP_1S5
-
- VIN_1S8 SS_1S5
- VFB_1S8 PG_1S5
COMP_1S8 PG_1S8
56335880055 F3
L. 2P zzz Euzuz."IH
0w n 0 - O O | | = =g %)
® 9 ||_\ [ ll—‘ II—‘ 5 5 % (g ® o
VFQFPN 7x7 — 48 “hRgBgges
o o o g a
a1 o o

Riha = 25°CIW

(4layer JEDEC board)
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I PM6680A-PM6685

,,,,,, Complete solution for chipset and systempower 4
PM6680A

5V Always

200mA —

Vbatt

1.05V

>

Ctrl1 Ctri2

==SILICA

An Avnet Company

FSEL
VREF

3.3V Always

SILICA | The Engineers of Distribution
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200mA
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Vgatt 33y
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I Flexible and Complete Solution-24V BUS

==SILICA

An Avnet Company

PM6641

5V

EN3
ENLDO Power

Pgood1 | = Management
Pgood2
Pgood3

)
II Ctri1 Ctri2

CLIMIT

COMP
FSEL
VREF

e

S$S2

[y
23
2}

SS1

QFN 7x7

SILICA | The Engineers of Distribution

—EN1_|
—EN2 |
Pgood1 Power
Pgood2 Management
LDO5
up to36V
—
..'
]
Ctri1  Ctri2
->]
-
'I -

SHDN
SKIP

ESEL
VREF

up to36V

o_|"' 0.9V to

g

1

&

QFN 5x5

11



An Avnet Company

I Example of system PM: ==SILICA

Input:

24V BUS Vecro

Veeaux
FPGA

VCCINT

CPU
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I Block diagram ==SILICA

An Avnet Company

**************************************************************************** HTM6719 —'Rese’ts'rgnal~~~~~~~~3

InPUt E/D analog
3-36V Analog
1 5970AD * 5V analog 500mA
‘—E e 3.3V analog 150mA
protection M33
—t— N
Output 3
5970AD ¢ ® \/sys 3.3V 400mA
. F25 * Vaux 2.5V 400mA
Skip mode olo
settings 1
E/D Vsys + Vaux
Output 2
¢ * Vi/0 1.0 — 3.3V 2A
FB Vilo &—%&ﬁ Vilo voltage settings
Vcore ﬁ
o0 Output 1
Yo ¢ T * Vcore 0.9 — 2.5V 4A
E/D + start up ﬁ FB Vcore <—Raaaag Vcore voltage settings
sequence settings
® o

SILICA | The Engineers of Distribution



System Solution - Function Blocks ==SILICA

An Avnet Company

Sysiem | L= : > - e
Yl Supply | = Wsiaj b o0 (257 g output 5V/0.5A
8THicroelectronics'—u S — a5 |

wun.st.com LENT -{ | = .

Input
6-36V

Input 5 — 36V Output_3 2.5V/0.4A

3.3V/0.4A

Output_2 0.9 — 2.5V/4A

Output_1 1.0 — 3.3V/2A

I
|
Control part for 2, W L |
i/ ", ® R A= = -
SRS - Ele) 2 © gk o N~ NI | 1.’o—"3‘;30‘7'zi};l

Reset circuit
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An Avnet Company

I System solution — Outputs ==SILICA

************ Analog 5V/0.5A positive

ABND asv

VI Supply |
8THicroelectronics'—W
wew.st.com pen--ts

Analog 3.3V, 5V GND

Input

Analog 3.3V/0.15A positive
—— Output_3 3.3V/0.4A positive
Output_3 2.5V, 3.3V GND

BND 3.3y AJI.SV B

Output_3 2.5V/0.4A positive

Output_1 0.9 — 2.5V/4A positive

— _ Outputl,2 0.9 — 2.5V
common GND

Output_2 1.0 — 3.3V/2A positive

A20 ! e

Vgnrﬁl vel m\l:: R107° '—‘ '\ 5 | RESEt OUtpUt

- i v 3“‘}»—\ - :
g ow A28 R206

Reset GND
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I System Solution — Control Pins ifs'k ' C A

Analog E/D —
K o Supply
MARCE LU ey
“& ]
Input - X e -
Output3 E/D =— | R

Skip mode for
outputs 1 and 2

Outputl E/D and

OutputlE/D and o N
start up sequence .

Output2 voltage setting

Outputl voltage setting

SILICA | The Engineers of Distribution




I = siILIcA
DC-DC converters
2009- 2010 ROAD MAP

A
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==SILICA

An Avnet Company

I DC/DC - Product strategy

ST8ROO
1A - up to 12V Vout

1A, Ig=150uA
1.5Mhz

ST1S10
3A/18V
Synchr.

buck converter

Q1 09

Q2 09 Q3 09 Q409 Q110

E ST9R0O0
! 1.2A lout
{ 1.8V to 5.5V Vout

ST11R0O0
Synch 0.8V Vin
PFM/PWM

STBBI11 STBB2

0.5A 0.5A
Ig=50uA Ig=50uA
1.5MHz 3MHz
Bypass function Bypass function

ST1S14
48V, 3A
No Synch

ST1S20 ST1S10A ST1S21-22
6A/30V ST1S10 Enhanced 2-3A/18V
Not Synchr. Rect. version with power on Low cost Not Synchr. Rect,
buck converter sequencing features buck converter

» Full Production

Q210 Development

SILICA | The Engineers of Distribution
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I LDO(Low Current) Product strategy ==SILICA

An Avnet Company

LDS3985 i LDLNO15 § §
300mA lout i 150mA | | |CI up to 100pA
: 5 Ultra Low Noise ; E

LD39015 I, up to 30pA

150mA lout
1.5V Vin min

STLQS50 © STLQO15 § | g g
3uA Ig, 1.7uA Iq ; ; ; l; 1.5 to SpA
50mA lout ~ 150mA lout E i :

» Full Production

Q109 Q209 Q3 09 Q409 Q110 Q210 Development

TBD
SILICA | The Engineers of Distribution




STEP-DOWN DC-DC CONVERTERS =
Complete Product family - key specifications = 5".'CA

DEVICE ‘ lour(A) ‘ Fsw(MHz)

ST1514 Adj from 1.22V 4.5 to 45V 0.7 PG+

[+PG+SR

STIS10A 3 Adj from 0.8 to 15V 2.5V to 16V 0.9
‘ Phase Shift, Seq on-off

ST1S20 Adj from 2.5V 5to 30V 0.35/0.7 Selectable Sw Freq

White items are products under development

SILICA | The Engineers of Distribution




I STEP-UP DC-DC Converters =SILICA

An Avnet Company

Product family Key Specifications

DEVICE IOUT(A) VOUT (V) VIN(V) Fsw(MHz) Note

STI9R00 1.2 from 1.8V to 5.5V from 1.8V to 5.5V 1.5

ST11R00 0.3 from1.8to 5.5V  from 0.8 to 5.5V

White items are products under development
SILICA | The Engineers of Distribution




l Sr1503 S5SILICA

An Avnet Company

1.5A, 1.5MHz, ADJ, Step-Down DC-DC Converter

Main Characteristics:

Switching Frequency: 1.5MHz

Output Current Capability: 1.5A max over all operating conditions
Output Voltage: Adjustable from 0.8V feedback voltage

Absolute max Input Voltage: 16V 2l ol
Soft-Start circuit to reduce inrush current

Efficiency: up to 85%

Load Transient Response: overshoot or undershoot <7%V,
Short Circuit Removal Response: overshoot <5% V,
Temperature Range: from 0 to 125°C

Short Circuit and Thermal Protection

Power-on Delay (50-100ps)

U Technology: BCD6

O VFN 3x3mm Package Type

pcoooooooooo

STEVAL-ISA042V1
STEVAL-ISA042V2

SILICA | The Engineers of Distribution H



B sriso = SILICA

An Avnet Company

Main Characteristics:

<

0 PWM fixed frequency 900KHz. It can be ext synch from 0.4to 1.2MHz 2N -5t S0-8 Exposed Pad
O Output Current Capability: 3A max over all operating conditions

O Output Voltage: Adjustable from 0.8V feedback voltage L1

O Ceramic Capacitors and small Inductor oo — o
a 3.3V, 5V Fixed Output Voltages under customer request o ST1S10

O Max Operating Input voltage up to 18V BN

Q Soft-Start circuit to reduce inrush current ;'N'D

Q Efficiency: up to 90% s

0 Fast Transient Response i3 ol

Q Available with logic control Electronic Shutdown 5 $yood =1

O PPAK and DFN Packages =3k

A STEVAL-ISA044V/
) SRR STEVAL-ISA044V2

SILICA | The Engineers of Distribution




An Avnet Company

IST1S10A S7SILICA

Synchronous Rectification, On/Off sequence and phase shift

Main Characteristics:

Same as ST1S10

Power good function

Sync pin to let 2 devices work with 180° phase shift
Adjustable UVLO

Integrated and external programmable soft start function

External compensation
100% Duty cycle
Package HTSSOP16

HTSSOP16

o 00000000

Under development

SILICA | The Engineers of Distribution a




An Avnet Company

.48V High Max Input Voltage, 3A, 0.7MHz, Adjustable, Step-Down DC-DC

Main Characteristics:

B srisi ESILICA

O PWM fixed frequency 0.7MHz.
O Output Current Capability: 3A max over all operating conditions
O Output Voltage: Adjustable from 1.22V to 90% of max Vin

P ge: ndl ; S08 Exp.
O Input Voltage: from 4.5V to 50V
Q Power Good N . e
O Soft-Start circuit to reduce inrush current E b ST1514 f%lp .
Q Efficiency: up to 95% slg Al

y . p 0 e jE—.'—_‘ ::u?_t=5'v'

O Fast Transient Response e

. . il fRﬁl_
O Logic control Electronic Shutdown 1ope | ‘ ] Lox -
O SO08 Exposed Pad Package , B2 T 1 f;GFF

Under development ’ ‘

SILICA | The Engineers of Distribution



An Avnet Company

" 35V High Max Input Voltage, 6A, 0.7MHz, Adjustable, Step-Down DC-DC

Main Characteristics:

Isr1szo S7SILICA

@

O PWM fixed frequency 0.7MHz.
Q Output Current Capability: 6A max over all operating conditions HPAK-7L DFN5x4-16L
O Output Voltage: Adjustable from 0.8V to 85% of max Vin
Q Input Voltage: from 5V to 35V
O Soft-Start circuit to reduce inrush current
Q Efficiency: up to 95% OB|—1 hd u
QO Fast Transient Response %" w ' 5"(‘)“
QO Logic control Electronic Shutdown ¢ -I- o - I o
O HPAK & DFN5x4 Packages ar i ST1S2 Tl Loae
T "
a0
Under development °T N

SILICA | The Engineers of Distribution u



ST1S21

requlator

I}

==SILICA

An Avnet Company

TYPICAL AFPLICATION CIRCUIT

Vin o YIN =
¥in W
s {EN

e sT1s21
VR
——coup
Cin LReemEl gyp
4TF | T
|:| Coomp
5

Under development

SILICA | The Engineers of Distribution

FEATURES

2A DC output current

4% 1o 18 input voltage

Cutput voltage adjustable from 1.25Y
1MHz switching frequency
Integrated 150mOhm Power Mosfet
Internal Soft-start

LWLO function for Vin=4W

Enable function

Power Good function

Efficiency up to 92%

Zero load current operation

Cwer current and thermal protection
50-8 package

DESCRIPTION

The 3T1521 is a step-down DC-DC regulator with integrated high side Power Mosfet. It is able to deliver up to
28 DC current to the load over a wide input supply range from 4V to 16Y, while the output voltage can be set
starting from 1.25V to VINx0.90%.
The high switching frequency allows the use tiny surface-mount components. Cnly an inductor, a schaottky
diode and two capacitars are required. The device is thermal protected and current limited to prevent damages
due to accidental short circuit.

SO-8

APPLICATIONS

m  Pre Requlator for Linear Regulators
m  Battery Chargers
m STB, Tvs DVD



l <1597 Z=SILICA

3A step-down switching requlator

TYPICAL APPLICATION CIRCUIT

3.3uH

Vin o VIN S0

5v
12v e
CN

A

sT1522
PG

-—
L]
ﬁ CONP
. = Rcamp .
Cin — jehinl

4.7uf
Cocomp

VEE

= Cout
22uF

FEATURES

- 3A DC output current .
4V to 18Y input voltage

Cutput voltage adjustable from 1.25Y

1MHz switching frequency DFN 3x3

Integrated 150mOhm Power Mosfet

Internal Soft-start

UWLO function for Vin<4V

Enable function

Power Good function

Efficiency up to 90% APPLICATIONS

Zero load current operation _ m  Pre Regulator for Linear Regulators
Ower current and thermal protection m Battery Chargers

OFM 3x3 package m STE, TVs, DVD

Under development

DESCRIPTION

The ST1322 is a step-down DC-DC regulator with integrated high side Power Mosfet. It is able to deliver up to
3A DC current to the load over a wide input supply range from 4% to 18V, while the output voltage can be set
starting from 125V to VINx0.90%.

The high switching frequency allows the use tiny surface-mount components. Only an inductor, a schottky
diode and two capacitors are required. The device is thermal protected and current limited to prevent damages
due to accidental shart circuit.

SILICA | The Engineers of Distribution



I ST8RO0 ==SILICA

An Avnet Company

Main Characteristics:

ﬂ ST8R0O0

]

O Adjustable Output Voltage: from 6V to 12V MICROPOWER 1A DC/DC CONVERTER
4 Vin max =6V SYNCRONOUS STEP UP
B n VERY LOW SUPPLY CUKREN]

0 DC-DC Switching Frequency: 1.2MHz or 600Khz Lt o o

n WIDE EANGE OF OUTPUT VOLTAGE
ADJUSTAELE FROM €V TO 12V
. n OLTPUT VOLTAGE ACCURACY 2%
EI Output Cu rrent- up to 1A n OLTPUT CURRENT UPTO 1A
n LOW RIPPLE AND LOW NOISE

O Internal Synchronous Rectification G T DN (g 0% YD 0

n FEW FXTERNAT COMPONENTS

D Efficiency up to 90% (output set to gv) : VERY SMALL PACKAGE DEN 535 51 The STRROC is :u?l'_lhlc ‘o be used ‘n equioment where

low noise, le ard  low supply current arc

DESCRIPTION requited. The YL s available a2 very small

U Logic Control Electronic Shutdown The STSR0O s ¢ synchronous Figh eficiorcy PWA  Peosises DENGS -6l
U Output Current CUT-OFF when in shutdown

TIFN S¢S 81

A L=4. 7TuH

N L Vout;_

QFN 4X4MM -8L — od =1
L:iE:lDuJ:' STEBR p— T co=10uF
. . R?

Demo board available on request T

SILICA | The Engineers of Distribution




I ST11R00

==SILICA

An Avnet Company

ffffffffff Step-up-DC-DC converter for -battery powered-systems

Main Characteristics:

Efficient Synchronous Boost Converter

Operating input voltage range 0.8 Vto 5.5V
Adjustable output voltage from 1.8 Vup to 5.5V
Output Voltage Accuracy: +/-3%

100 mA Output Current at 3.3V from 0.9V Input Voltage
200 mA Output Current at 3.3V from 1.8V Input Voltage
300 mA Output Current at 5V from 3.3V Input Voltage
Switching frequency 1MHz

Enable function; Load disconnect during Shutdown
Quiescent current less than 20 mA (no load condition)
SOT23-6L package

DYy Iy Iy ey Ay Ny Iy I

L
TuH /1A

oL T

IN
4.7uF | B.3V | O—NABLE

—

ST11R

R1

RZ2

CexTrA
1uF / 8.3V

1

List of Components

COUT
I 10uF / 6.3V

Component

Value

Part number

Package | Size

VVendor

L

TuHMA

V0LS252012-1R0O

2.5x2x1mm

TDK

C’IN
CIJLT
CEXTRA

4. 7TuFig.3v
10uF/B.3V
TUFB.3V

Ceas3
Cegs
c40z

TDK
TDK
TDK

R1

nased on Vyyr

040z

Rz

oased an Yy,

c4az

Under development

SILICA | The Engineers of Distribution




I STBB1 ==SILICA

~~~~~~ Buck-Boost DC-DC CONVERTER

Main Characteristics:

O High efficiency (94%) single inductor Buck-Boost
Switching Regulator L1 22uH
0 Operating input voltage range from 2.2V to 5.5V ]
0 Adjustable output voltage from 1.2V to 5.5 V SR
Q Synchronous rectification i lad 2 Y Vot .
O 1A output current i
Q Switching frequency 1.5MHz P - Y
O Enable function 10uF 10uF
O Quiescent current less than 1mA in shutdown l Bk 5’
condition, 120uA max over all the temperature range ‘T’ PR N L
Q MLP3x3-10L package MODE/S -

YN
Demo board available on request

SILICA | The Engineers of Distribution H




LDS3985

Main Characteristics:

o 0000000 0O

Fixed Vout (values ranging from 1.25V to 5V on request)
Guaranteed Output Current up to 300mA

Dropout voltage: 250mV Maximum @ 150mA

Quiescent current: 250pA max in all operating conditions
Fast Turn-On Time (200us)

Stable with Low E.S.R. ceramic capacitors

Very Low Noise: 30uVRMS from 10Hz to 100kHz

==SILICA

An Avnet Company

& £

MLP 6L
3X3mm

SOT23-5L

Logic Controlled Electronic Shutdown

¥ o

Packages available: MLP 3X3 and SOT23-5L

HUESILS
—|_(]
FF4a.4y

Bypass o

SILICA | The Engineers of Distribution u



An Avnet Company

I LD39015 =SILICA
***** Low Supply Voltage - Very Low Dropout- Low Output Voltage -

Main Characteristics:

Operating input voltage: from 1.5V to 5.5V

v
e

SOT666

Guaranteed Output current 150mA
Ultra Low Dropout Voltage (150mV TYP at 100mA LOAD)

Very Low Quiescent Current (254A TYP @ no load 35uA MAX @ 150mA load;
MAX 1pA in OFF mode)

Wide Output voltage range choice: from 0.8V TO 3.3V
Output Voltage tolerance 2% SOTﬁ3-5L

o0 0 O

Logic Controlled Electronic Shutdown
Very good Supply Voltage Rejection
Stable with low ESR ceramic capacitors
Package: SOT666, SOT23-5L

SILICA | The Engineers of Distribution u
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IsrLoso S7SILICA

An Avnet Company

fffffff Very Low Iq Regulator. ...
Main Characteristics:
Q 2.3V to 12V input voltage range vin IN ouT HOlE
O 3pA quiescent current Cin Cout
1uF Chl 1uF
O Output voltages (1.8, 2.5, 3.3, 5.0V) T T
v" Adjustable E

Q Internal thermal protection
Fixed version

The STLQ50 is a LDO Regulator with a typical quiescent current of 3uA

The very low current consumption and the tiny package make it | IN ouT ~
suitable for battery powered equipment that must have very long L CND ADJ R1 L <13<JlFlt
life time:

Q Glucose meter R2 ‘

QO smoke detector

QO real time clock backup power
Q Electronic sensors

Q Alarms

SILICA | The Engineers of Distribution u

Adjustable version

&

SOT323-5L
(SC 70 e
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I Demo boards

?I '6‘ &7 stMicroelectromcs
|R3-R4ST1509¢ YOO pEMO-1.0

o STIS0SIC ¥ Ww,-, .

o) o mE!J muuuc3 |

& | gﬂ\_‘, : U
[ 2:?3‘3

C2 [ I srunuum

Pi n] Jp2

3304 NIN ONS 47S LNON ONS Bd/INN!
3 o A

STEVAL-ISA045V1
STEVAL-ISA045V2
STEVAL-ISA046V1
STEVAL-ISA046V2

A¥/ STMicroelectronics
3T1SC3 ¢ > DEMO-BOARD1.1
$T1S03AC D QQO
§71506 ¢ uOQ,,",

STEVAL-ISA042V1
STEVAL-ISA042V2
STEVAL-ISA043V1
STEVAL-ISA043V2

==SILICA

An Avnet Company

ST1510 80-8 vi.1
Rt [BSa1-07

e : €U N eNououtvout e
r %13-08 ma _CMIL T

- ] - e

: =4 ska | |2

® QOO0 ca
R2uwso™ o)
ml!B ﬁluvl‘a‘l Q

STEVAL-ISA047/V1

STEVAL-ISA047V2 STEVAL-ISA044V1
STEVAL-ISA044V2

VER 1.4 R4

5T25066¢ -p'sF\ ‘!t, C
STZS06B( 2 -
2725060¢ 5

L2 ;
| DRT3

[ ]
Cin

T e [B=44.07

STMicroelectronics

STMicroelectronics

STEVAL-ISAO55V1
STEVAL-ISAOagy1 > EVAL-ISAD48VZ grpyal-15A055v2

STEVAL-ISA049V2

SILICA | The Engineers of Distribution
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AC / DC Conversion
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I New EU requlations

Ecodesign requirements

1. One year after this Regulation has come into force:
(a) Power consumption in ‘off mode”

Power consumption of equipment in any off-mode condition shall not exceed 1,00 W.

e

Power consumption in ‘standby mode(s):

The power consumption of equipment in any condition providing only a reactivation function, or providing only a
reactivation function and a mere indication of enabled reactivation function, shall not exceed 1,00 W.

The power consumption of equipment in any condition providing only information or status display, or providing
only a combination of reactivation function and information or status display, shall not exceed 2,00 W,

(c) Availability of off mode and/or standby mode

Equipment shall, except where this is inappropriate for the intended use, provide off mode and/or standby mode,
andfor another condition which does not exceed the applicable power consumption requirements for off mode
andfor standby mode when the equipment is connected to the mains power source.

2. Four years after this Regulation has come into force:
(a) Power consumption in ‘off mode”
Power consumption of equipment in any off-mode condition shall not exceed 0,50 W.
(b) Power consumption in ‘standby mode(s):

The power consumption of equipment in any condition providing only a reactivation function, or providing only a
reactivation function and a mere indication of enabled reactivation function, shall not exceed 0,50 W.

The power consumption of equipment in any condition providing only information or status display, or providing
only a combination of reactivation function and information or status display shall not exceed 1,00 W,

SILICA | The Engineers of Distribution
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An Avnet Company

» Total stand-by input power limite
to 0.5Win 2013 in Europe

» Australia is going further with a
limit at 0.3W



Company

I Code of Conduct on Energy Efficiency of External —iz:::S".'CA

SCOPE

Scope of this Code of Conduct are sin _ _

: _ for electronicand electrical appliances,
including among others AC adapters, battery chargers for mobile
phones, domestic appliances, power tools and IT equipment, in the
output power range 0.3W to 250W. As the name implies,

. This specification does not cover
dc-dc power supplies, or any internal power supplies (those
contained inside the product). In most cases power supplies are
specified by the appliance manufacturer; production can be at the
appliance manufacturer or at a dedicated manufacturer.

SILICA | The Engineers of Distribution H



I No Load Power Consumption =Sl L'CA

Table 1.1: No-load Power Consumption (excluding external power supplies up to
8 W for mobile handheld battery driven applications)

No-load power consumption
Rated Output Power (P,,
ated Output Power (P,,) from 1.1.2000
>03Wand<50 W (0.30W)
>50Wand <250 W 050 W

Table 1.2: No-load Power Consumption for external power supplies up to 8 W
for mobile handheld battery driven applications

Rated Output Power (P,,) No-load power consumption
R _ F 0.25W
203 Wog =80 fromr+$2009 to 31.12.2010
>03Wand<8.0W ( 0.15W from 1.1.2011

SILICA | The Engineers of Distribution



Energy-Efficiency Criteria for Active Mode ==SILICA

An Avnet Company
Table 2.1: Energy-Efficiency Criteria for Active Mode (excluding Low Voltage
external power supplies)
Minimum Four Point Average
Efficiency in Active Mode
(expressed as a decimal) 2
Rated Output Power (P,,) from 1.1.2009
0<W=1 =>0.48 * Py, £ 0.140
1<W<49 >[0.0626 * In(Py)] + 0.622
49 <W =250 = 0.870
Table 2.2: Energy-Efficiency Criteria for Active Mode for Low Voltage external
power supplies?
Minimum Four Point Average A low VOltage model is an EPS
Efficiency in Active Mode with a nameplate output voltage of
(expressed as a decimal) 4
Rated Output Power (P,,) from 1.1.2009 less than 6 volts and a namEpIate
0<W=1 = 0.497"Py70.067 output current greater than or
1<=W=49 > [0.075*In(P,,)]+0.561

equal to 550 milliamps.

SILICA | The Engineers of Distribution u



VIPer™ plus ==SILICA

An Avnet Company

Truly innovative AC-DC conversion
ViPerPlus ¢

SILICA | The Engineers of Distribution




I VIPer+ introduces: ==SILICA

An Avnet Company

AGGRESSIVE stand-by losses

ROBUSTNESS power section and high level protection

REDUCTION of total SMPS components count and EASY SMPS design
PORTFOLIO differentiation: better TAILORED to specific applications

SILICA | The Engineers of Distribution




I VIPer™ plus Strategy =Sl "'CA

Products better TAILORED to specific applications
Very AGGRESSIVE standby losses, < 50mW

Drastic REDUCTION of total components count

U
u
U
a SIMPLE design
a Proprietary packaging
Q

products PORTFOLIO differentiation:
Topology (FF,QR)

RDSon (from 2002 to 10)
Power range (from 0 to 40W)

Packaging, (S)DIP & SMD

SILICA | The Engineers of Distribution H



I VIPer™ plus Functionalities =Sl "'CA

Q Aggressive power supply STAND BY consumption.... < 50 mW

Q Fixed frequency with JITTERING for EMI reduction

O Quasi Resonant operation for very high EFFICIENCY and very low EMI
Q Adjustable CURRRENT LIMIT (I, )

O SOFT START UP: minimize the stress and maximize the reliability

O BROWN OUT: minimize the RMS drain current & guaranty a monotonic

descending output during the power down
O EXTRA POWER TIMER (VIPer28)

Q High operating temperature (up to 150 °C)

SILICA | The Engineers of Distribution H




An Avnet Company

I VIPer™ plus Protections ==SILICA

Q Over voltage protection (OVP) A
Q 27 over current protection (2" OCP) AUTO RESTART
> MODE
Q Over load protection (OLP) after every fault
condition
Q Over temperature protection + hysteresis (OTP) )

Q Max Duty Cycle at 70%

SILICA | The Engineers of Distribution H



An Avnet Company

I ViPerPlus ROADMAP S=SILICA

ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff PWM frequency mocsle~~—~3
Quasi-resonant Fixed frequency with jittering |

ViIPer25 ‘ VIPer27
VIPer15 VIPer16 VIPer17

POWER (W)

with universal

mains

VIPer28

Supported topologies

Fly-back
Fly-back y

SILICA | The Engineers of Distribution m



I VIPerPlus introduces: +differentiation

30W

amod

ow

10
Extension N: DIP7 package e DRAIN
VDD DRAIN
ene DRAIN Extension D: SO16N package o ViPer35
VDD VIPer37 DRAIN o -
CONT
FB BR
GND DRAIN
GND DRAIN
GND DRAIN VDD VIPER25xN BRLLGRL
AeClN VIPER28xN BREGGL] 2c0 VIPER25xD
ML VIPER27xN LGN cont [ VISP GND DRAIN . .
JORES VIPER27xD . o oD ViPer2s B
FB BR LIM
FB COMP GND DRAIN
ACElN VIPER15xN BRG]
GNP DRAIN NS VIPER15xD
GND DRAIN
Ml VIPER17xN BEa e ar
[CNUEN VIPER17xD AeCEN VIPER16xN RELGL
TV VIPER16xD
FB BR
FB COMP
200
> Brown out protection >Peak power capability » Self supply without »Zero Current Detection
auxiliary windin .
y 9 »Brown out protection
»Buck and buck-boost

converters

SILICA | The Engineers of Distribution
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I VIPer+ introduction: new double chip approach ==SILICA

An Avnet Company

High voltage start up
DRAIN
VDD out | — " H
A e P
| On-off 5
BCD6 BR e - I;J’ SuoerlESH
Gat G uper
Mixed Signal sy [CONTH cONTROL = =t <4 P ’
pea sina bonac Sense ] 800V avalanche rugged
FB = Tmg L Tmp [T 99
Gnd \_,”
1
\ GND
\

Temperature sensor

SILICA | The Engineers of Distribution M



I ViPerPlus

selection guide

=8l

LICA

An Avnet Camnanv

SILICA | The Engineers of Distribution

107

VIPER15LD + limited to 150kHz Wk30 st.com

VIPER15LN + limited to 150kHz YES st.com

VIPER15HD + limited to 225kHz Wk30 st.com

VIPER15HN + limited to 225kHz YES st.com

VIPER16LD YES st.com

(v?"‘(ljve 24 400 VIPER16LN YES st.com
{3338 Ohm | mA ™ e rigHp YES st.com
VIPER16HN YES st.com

VIPER17LD YES st.com

VIPER17LN YES st.com

VIPER17HD YES st.com

VIPER17HN YES st.com

VIPER25LD + limited to 150kHz Wk30 st.com

VIPER25LN + limited to 150kHz YES st.com

VIPER25HD + limited to 225kHz Wk30 st.com

700 VIPER25HN + limited to 225kHz YES st.com

mA | viPER27LD Wk30 st.com

(1‘3"‘% 7 VIPER27LN YES st.com
ir :338 Ohm VIPER27HD Wk30 st.com
VIPER27HN YES st.com

VIPER28LD Wk30 st.com

800 | VIPER28LN YES st.com

mA | viPER28HD Wk30 st.com

VIPER28HN YES st.com




I VIPer+ by power and functionality

==SILICA

An Avnet Company

Ropson : 24 Ohm Rpson: 7 Ohm Roson: 4 Ohm
VIPer+ functionalities o a00mA o 00mA ooa | ”
VIPER15 | VIPER16 | VIPER17 | VIPER25 | VIPER26 | VIPER27 | VIPER28 | VIPER35 | VIPER37

Fixed Frequency PWM current mode controller v v v v
Quasi Resonant PWM current mode controller v v v
Fixed frequency PWM current mode controller with embedded EA ol v
Limiting Drain current with adjustable set point v v v v v v v v v
Automatic Autorestart after fault v v v v V N V \/ J
Advanced Over Load and short circuit management v v v v v v v v v
Accurate Over Voltage Protection v J J \ V \/ \/
Open loop failure detection v S
Feed Forward Compensation v v J
On board soft start up V V J J V \ \/ x/ \/
Brown-out protection V \/ S v N
Extra Power Timer for Peak Power management v

SILICA | The Engineers of Distribution




I VIPerPlus evaluation boards and application notes

==SILICA

An Avnet Company

_ Input Output
Order Codes VIPer part Short description Application voltage Output current
Note voltage [V]

[Vac] [A]
STEVAL-ISA060V1 VIPER17HN ISOLATED FLY-BACK PSU AN2753 85-265 12 0.5
EVALVIPER17L-TW VIPER17LN ISOLATED FLY-BACK PSU AN2803 85-265 12 0.5
STEVAL-ISA058V1 VIPER17LN ISOLATED FLY-BACK PSU (std-by 30mW) AN2864 85-265 5 1
EVLVIP17-5WCHG VIPER17HN BATTERY CHARGER (FLY-BACK 1SO) AN2840 85-265 5 1
STEVAL-ILL017V1 VIPER17HN LED DRIVER (FLY-BSCK NON ISO) AN2811(draft) 220+10% 7 0.5
STEVAL-ISA062V1 VIPER17HN ISOLATED FLY-BACK PSU AN2934 85-265 5/12 0.5/0.25
EVLVIPER28H-10W VIPER28HN ISOLATED FLY-BACK PSU TBD 85-265 5 24
EVLVIPER28L-10W VIPER28LN ISOLATED FLY-BACK PSU AN2950(draft) 85-265 5 24
EVLVIP16H-4WFN VIPER16HN NON ISOLATED FLY-BACK PSU TBD 85-265 16 0.25
EVLVIP16L-4WFN VIPER16LN NON ISOLATED FLY-BACK PSU TBD 85-265 16 0.25
EVLVIP16H-4WFL VIPER16HN ISOLATED FLY-BACK PSU TBD 85-265 16 0.25
EVLVIP16L-4WFL VIPER16LN ISOLATED FLY-BACK PSU TBD 85-265 16 0.25
STEVAL-ISA010V1 VIPER16LN NON ISOLATED BUCK CONVERTER AN2872(draft) 85-500 1215 0.15
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An Avnet Company

Auxiliary Supplies in Home Appliance using
ViPer+

] : . - .. . ,
= ® .‘1— %, : - 1 e
3 $ ‘is__.
a ! i, =
SILICA | The Engineers of Distribution m



VIPer+: differentiation

==SILICA

QUASIRESONANT

Extension N: DIP7 package enp DRAIN
DRAIN VDD VIPer35 DRAIN
DRAIN Extension D: SO16N package 2D
009
BR
_______________ —
I GND DRAIN
GND
BRAIN | voD [ RVIZSPIN  DRAIN
\LBIN VIPER28xN I BN VIPER25xD
o) VIPER27xN [ERGEL GO VIPER28XD GND DRAIN
o VIPER27xD I, BRAN Fe BR
s FB | VIPer26
() BR : LIM
I FB COMP GND DRAIN
| FP=—— === - ACOIN VIPER15xN BRI
DRAIN | I VIPER15xD
I DRAIN I zc
VIPER17xN RGN . BR
VIPER17xD I PR PRAN
| VIPER16xD [
BR
| COMP | ¢ 1 L
Ismall appliances
1
OW | === == = e e e e e = e e e = =
ili xiliary windin .
capability auxiliary winding »>Brown out protection
»Buck and buck-
boost converters

* VIPER16xD, VIPER28xD, VIPER15xD: engineering samples available on request

* VIPER27xD, VIPER25xD, VIPER25xN: engineering samples on Q2/2009

SILICA | The Engineers of Distribution
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An Avnet Company

I Typical Applications (white goods) Z7SILICA

e These applications already embedd control
units requiring an auxiliary SMPS

o Pl well established

» Opportunities:

e Many application need to be redesigned to be o~
compliant with new EU regulations

» Competitve advantages (VIPerX7):

e Robustness of the VIPer+ family (800V T
avalanche rugged PowerMOSFET) — -

o Very low stand-by power \ |
e Price | \J

e Specified high shut down temperature (cooking
hubs control units)

R |
>f Distribution




I Emerging Applications ==SILICA

An Avnet Company

~» Facts: 3

o Most of these applications (small appliances) .
were not requiring auxiliary supplies based
on SMPS up to now

e Simple cheap capacitive supply

» Opportunities:

e New EU regulations for low stand-by power
consumption

e Increased current consumption due to more
electronics embedded

» Competitve advantages (VIPer16):

e Compact solution

e Robustness of the VIPer+ family (800V
avalanche rugged PowerMOSFET)

e Low stand-by power (allowing to meet even
EuP + Australian requirements)

e Price BT

SILICA | The Engineers of Distribution H




I Still not in focus ==SILICA

An Avnet Company

» Corded tools with no stand-by function
» Unless BLDC drive or SR drive

» Unless auxiliary supply has to deliver a high output current (limit
at 50mA to 100mA)

» Applications with a hard switch

» Unless replaced with capacitive touch keys (nice to have)

SILICA | The Engineers of Distribution H



I AN2864 STAND BY PERFORMANCE OPTIMIZED WIDE = SILICA
RANGE INPUT 5V/1A OUTPUT VIPER17L DEMO-BOARD

Table 1. Electrical specification

Parameter a & "fﬂjml:inl Value
Input Voltage range 4 h o 0 Vi | [90Vas: 265Vaus]
Quiput Voltage h Voyr | 5V
Max Qutput Currept™ v, 1 lour | 1A
Precision of output regulath _ Ayour 1= | £5%
High Frequengj,r Dutpu Vo age rlprpla Ayout 1= | 50mV

.................

 Tabe 4 Notosa

1230
T 265

SILICA | The Engineers of Distribution

input Power

Pin (mW)

"::';.:1. 90

13.50

y '. _115

13.70

21.20

25.00




==SILICA

An Avnet Company

I Wide range [90 - 265] input, 5V-12W output VIPER27LN

€

No load Condition

. 4 Em_ — CFLL y 1KE20 é STPST45 v AN
_ " il PP N7 o I R No load Input Power
i 1.6Meg 13 3 = e == | [com2
ci o oz o :‘ dn: . . - zinmf 187 . .
If N T 1mtea SEBAHE E % i T "’ Vinac (VRMS) Pin (mW)
o 2 T‘sldeg . . 32‘\;‘% . c3 ¥116F
N3 < el O i 90 15
._:'“)E— VIPER27LN_ 1 115 16
JUMPER U = |
e Y iy s DRAIN Mo 4
1A FUSE ¢ 2 & s «f 230 24
' : o Ria ly = covmoL —w ﬂ: ¢ Re I
;fmm =i F5  SOURCE e . 265 29
t RiD
. i RiE R J— o7
Ko | 27 f== | ? w/o Brown out and in feature
et | In case of Brown out and in

Table 1. Electrical specification

feature is implemented additional
10mW must be considered

Parameter Symbol Value
Input Voltage range Vi | [90Vens: 265V eue]
Qutput Voltage Vaur | BY
Max Qutput Current lour | 2.4A
Precision of output regulation Nyour 12 | 25%
High Frequency cutput Voltage ripple Ayour e | S0mY
Max ambient operating temperature T, ] 60°C
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==SILICA

Solution for ultra wide input voltage
auxiliary supply based on Viper16
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==SILICA

Buck converter

GND

VDD VIPer16 DRAIN
LIM

Feedback loop — =

DRAIN

o «—LOoOp compensation

+ O
Wide range DC e - Solutions for replacement of
inPUt hlgh VOltage DRAIN DRAIN COMP agm
capacitive power supply
=0 VIPER16

oMo voo um Auxiliary power supply for:

iu

Home appliances, Power

metering, LED drivers

T DC output voltage
o -
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An Avnet Company

Fly-back converter, nonisolated

GND DRAIN

(el VIPer16

LIM

Feedback loop — =

DRAIN

o <—LOoOp compensation

DD
+ Oy — ‘ | O+
o
AC input voltage = C, — C, == Cour DC output
- \ T voltage
. O -

-0

GNp  DRAN
DRAI Rea:
VDD FB
—| LIM
RFBZ
= C
COMP
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==SILICA

Fly-back converter, isolated
S sl WoRAN
™ N " Loop compensation +
LIM
FB to GND — = cor <= Loop feedback
D,
+O0—[m= 1P | — O+
AC input voltage = C, = C; == Cosr DC output
voltage
-0 O -
R Ryp
VDD FB|]
| LIM
= C1
COMP
L K3
Rim — Ceon ;!
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An Avnet Company

I Main applications focus ==SILICA

O Metering

o Small metering applications for single of three phase wide
range applications

O Home Appliances
e Auxiliary power supply

% Able to operate at phase to phase input ‘
% Able to survive misconnection of the input e’
e Motor control —

% Auxiliary supply for motor control applications

O Lighting
e Auxiliary supply for HID and microcontrolled ballast for fluorescent

O General replacement of capacitive power supply driven by low standby requirements

SILICA | The Engineers of Distribution E




Feedback

Control FB

During OFF time - the inductor charges output capacitor and auxiliary capacitor (Viper16
supply voltage)

SILICA | The Engineers of Distribution E




An Avnet Company

I STEVAL-ISA010V1 ==SILICA

Super Wide Input Range Viper16 Buck Converter
AN2872 soon to be published

m Buck topology

® Common Neutral

m [nput voltage range 85 - 500VAC

m Qutput voltages 12V and 5V

®m Qutput current - max 150mA (total for both outputs)
®m Conductive EMI EN55022 Class B

m Stand by below 100mW at 230VAC

Key Product: Typical Applicqﬁons: Board Purpose: '

v VIPerléL v Metering It odsdres.ses cus’(omers wor!qng on
v Home A liances applications which would like to

v STTH108 v PP have single universal auxiliary supply

v L78L05 Motor Control which can be supplied from

standard mains, but also either
accidentally as misconnection or
standardly from phase to phase
voltage with focus to extremely low

standby power
SILICA | The Engineers of Distribution




I STEVAL-ISA010V1 - short description ==SILICA

An Avnet Company

ST components on the board

» Viper16L
e One package converter

o 60kHz
° DIP-7 GND / SOURCE DRAIN - \ -
VDD DRAIN o T m
» STTH108 o] com 22— E
e Ultrafast diode 800V/1A LIM ra e :ﬂ—”
e SMA . / - 1
» L78L05

] BCDG6 controller technol
o Standard linear regulator controller technology

] SOT'89 D1 1N4148

Ul Viperl6

D3 D4 R122R L1 2.2mH R3 D2

~ry g Drain oy ! o STTH108
N4007LN4007 Drain co cs
c3 2 100n
VDD 10UF/35V
n c1 | R5 750k 10U/450 U2 L78L05

o
s
] =
150n/X2 S = VIN VOUT
R6 750k 10 GND
85 - 500VAC 10520 /X2 o4 \
- n
10u/450\ D5
‘ R8750k c7| 1n8 STTH108 220UF/25V
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I STEVAL-ISA010V1 - detail description ==SILICA

An Avnet Company

Supply diode

Schematic | l ] Feedback

4 i
D4 Ul Viperl6
> — 'Ll' "Z.Vzm‘H z A STTH108
R2 750K 3 Drain FB —{ 1 A
1N4 007LN4 007 _(:__T Drain o 24k c8
3 —— 100n
VDD 10uF/35V | R4 T
10u/450

J1 C1 R5 750k - \q % ok 1 r S SFRNIIRTE

e O S VIN VOUT

R6 750k ol o .
@ —__+ 0 &

85 - 500VAC 150n/X2 6 750K 0u/450V] R7NA. D5 15v
STTH108 22DUF/25V

C7111n8
/ R9 1k

/
/

Input part Buck converter 5V linear regulator

ﬂ

LIM

: 1
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An Avnet Company

I STEVAL-ISA010V1 - performance ==SILICA

Stand-by

800
Pin (mW)

700 /

600 //

500

Diode D1 not asembled / /
>

400 / 7
Duodw/

300

_
/ Viper16 not
/ assembled
200 - ?’,
100 // // //!
Z Contribution of balancing resistors
O T T T T 1
0 50 100 150 200 250 300 350 400 450 500

Vin AC (V)
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I STEVAL-ISA010V1 - performance ==SILICA

An Avnet Company

Efficiency
Eff. (%)
80.0
70.0 '// \
60.0 K/ — —
50.0 / / —

I
L — — 90VAC

40.0 / / 120VAC

/ / // —— 230VAC
30.0 — 400VAC
/ // ——500VAC
20.0 //
10.0 %
0.0 |
0 20 40 60 80 100 120 140 160

lout (mA)
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I STEVAL-ISA010V1 - performance ==SILICA

An Avnet Company

LoadRegulation

Vout (V)
14.5 1— 500V AC |

i\

400V AC \\
135

13 1—230v AC \\
o5 | 120V AC

90V AC
12
11.5 %
11
10.5
10
0 20 40 60 80 100 120 140 160

lout (mA)
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I STEVAL-ISA010V1 - performance ISILICA

An Avnet Company

Thermal behavior and EMC

Tamb 25°C
VinVACO[ T(¢C) | 0T(C)
90 52 27
120 49 24
230 60 35
400 89 64
500 77 52
EMC
» Meets

» Surge - IEC 61000-4-5 — 2kV
» Burst- IEC 61000-4-4 — 8kV
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An Avnet Company
VIPer16 schematics list
i
: ..,-ﬁ
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I Double Outputs Buck Converter =Sl L'CA

Converter Specifications

Topology:
Buck Converter

Input:
230VAC %= 20%
Output:
Vour: =12V gy, = 100mMA
Vours = 9V lour,= 100mMA
Stand-by:

P\ < 0.3W at no load

SILICA | The Engineers of Distribution H



Double Outputs Buck Converter =Sl "'CA

Schematic & Layout

R3 c7
AN I
1K 15nF
R5a
Fomp B 9 M\
33k
R6
R2 oL AM— 4
2 ne cs D3
_‘nV.é/.V_ i hok  Daux - v
> — A 830nF  STTH1LOp
ACIN g D1 D2 L1 RAIN.— VDD N
> W—D—D—4- 3 o4 INA148  Jumper
1mH L2
10
1N4007 1N4007 L oo L1 v sv
IUF 100nF 1.5mH
| co 10
k 2 b5 L78L05
T~ T~ D4 00nF
D.2UF/450V  P.2uF/450V 7\ STTH1LO6 330yF/16V
1

POUT =0 - PIN,,y.. = 0.22W
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I Buck Boost Converter , V7= -8V ;—E;:S""CA

Converter Specifications

Topology:
Buck Boost Converter

Input:
230VAC %= 20%

Output:
Vour= -5V gyt = 100mMA
(max) 5.2V max ripple might go down to min 4.5V

Stand-by:
PN < 0.2W at no load
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I Buck Boost Converter , V,,r= -5V (option 1) ==SILICA

An Avnet Company

VIPer16 FB DRAIN STTH1LOG
l_
Ve CONTROL  |—P —||: R H )
+ + —
= C1 —— C? =T 1lo0nF
COMP LIM SOURCE

R6
i C3 —_— C4 |:| 39k
—
4.7uF TBD R3
OPTIONAL D2 -5V

R2 ¢ >

TBD STTH1LO6

% 1 [F ZZOUI %
Measurements (option1):
lout=100mA

» Load regulation: 5.2V - 4.71V (90 — 264Vac)

» Standby: 190mW@230Vac e 120mW@110Vac
» Efficiency:

v 54% @100mA
v 49% @50mA
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I Buck Boost Converter, V,,r= -8V (option 2) =Sl L'CA

From -12V to -5V by negative linear requlator
L]

GROUND D2 GROUND
STTH1L06
LOOMP FB é R3b
Daux 68k
1N4148 L c9 C10
c1 -~ c2 L~ R2 c7 1mH |+ e
4.7uF 4.7uF 9 L § 1k - T~
o] 100nF 220uF, 25V 100uF, 10V
% R4
4 C3 — C6 22k
PrAiN Vb 100nF 1.5nF
+ D3 GND
AC IN R1 D1 L1 T T R6 . or 5V
C >W—D—ouuu © RAIN GND ¢ @ <1
10 1N4007 820uH STTH1L06
Negative
regulator

Measurements (option2):
lout=100mA
» Load regulation: 5V (90 — 264Vac)
» Standby: 60mW@230Vac e 50mW@110Vac
» Efficiency:
v 30% @100mA
¥ 28% @50mA
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I Buck Boost Converter , V,,r= -5V (option 3) ==SILICA

An Avnet Company

From -12V to -5V by double inductor

Option 3: -5V with Central Tap Inductor

GND J:j

? ! |GND
D2
STTH1RO06
9 Rb2
+ optional

OMP FB

Daux imH N |-5v/i100mA
STTH1L06 STTHILO6
Cl L~ C2 L~ R2
4.7uE 4.7uE o LM § 1K _
o 10
S + § Rb1
4 Cc3 — C6 optional
DRAIN vee 100nF  W.7uF  [L5nF 70uF, 25V
+
ACIN Rl D1 L1 T /-l-\ D3
D—/VV\/—D'—‘W DRAIN  SOURCE L = . m P ( -1 2V)
10 1N4007 820uH

STTH1LO6
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I Isolated / Non Isolated fly-back , V= 16V =Sl L'CA

Converter Specifications

Topology: ORDER CODES:
Non isolated fly-back EVLVIPER16H-4WFL
EVLVIPER16L-4WFL
Input:
90-264V
Output:

Vour= 16V Ig,r = 250mA

Stand-by:
P, < 0.1W at no load

Efficiency:
>70% @ (10=10%-100%loading & V sc=90-264Vac)
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I Non Isolated fly-back , V= 16V =<=SILICA

An Avnet Company

> - 5 TRANSF
AC IN
D4
AC IN
i
~C2 D1
R1
4 @
Jumper
D2

h\ 4 z

[a]
g g
a Z
: g

VIPerl6

C4 =

et =
o
® 5

° R6
R4

§R7

SILICA | The Engineers of Distribution E




Fly-back with Primary Regulation =SILICA

An Avnet Company

D2 L2

12 Vout
° T °
+ +
Cout Cpost
o} 10 ) I
: _[1 1
3 E =

NMN—2
Ve
DRAIN

Rfbh . VIPerl6
CVcc Rlim
+
P — W\ =

i 5

[]

(@]
% Rc
% Rfbl TCC

J__

.|||_<
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I Isolated Fly-back with Secondary Regulation =Sl "'CA

DC IN Vout
I l - . pl >
=
: L >
JUMPER
N GND
1 ¢
= —
VoD | VyIPerl6 DRAN g H
L [ J

. LIM
= = CONTROL |—P ~|IE

COMP . oND (Hg !>

Il
M
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I ==SILICA

VIPer Plus
Pl vs. ST easy cross-reference
AC-DC Products

] : . > L ,
= ® .‘1— %, s e 1 e
_,:r';‘ ! : i _L-.-.: —
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An Avnet Company

I Pl easy cross-reference ==SILICA

New VIPer Plus family is the right competitor of Power Integrations TinySwitch.

Customer what offline converter are they using? In most cases the answer is: PI!

In case that we have the right replacement we can offer ST part with all the nice features on
bottom:

Q avalanche rugged 800V MOSFET

O two fixed frequency with jittering or quasi-resonant
O <50mW stand-by power (30mW already achieved)
O Soft-start-up

Q Current limitation, overvoltage & -current protection, temperature protected etc...
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An Avnet Company

Easy cross-reference vs TinySwitch 1/3

SILICA | The Engineers of Distribution

VIPER37 and VIPER35 within 2009 E

Very Low AC-DC, Non-Isolated Linear/Passive Supply Replacement |(<360 mA)
Original Data from Pl product selector
Product Output Current Output Current
MDCM2 | CCM3 MDM2 | CCm3 ST cross VIPER2606
LinkSwitch-TN 230 VAC * 15% 85 - 265 VAC o
LNK302 PN/GN/DN| 63 mA | 80 mA 63 MA | 80 mA VIPER16 xN/xD within 2009
LNK304 PN/GN/DN | 120 mA | 170 mA || 120 mA | 170 mA VIPER16 xN/xD
LNK305 PN/GN/DN | 175 mA | 280 mA || 175 mA | 280 mA VIPER26 xN/xD
LNK306 PN/GN/DN | 225 mA | 360 mA || 225 mA | 360 mA VIPER26 xN/xD
Low Power AC-DC Power Conversion |(Up to 36.5 W)
Original Data from Pl product selector
Product Continuous Output Power | | Continuous Output Power
Adapter | Open Frame Adapter | Open Frame ST cross
TinySwitch - Il 230 VAC + 15 % 85 - 265 VAC
TNY274 PN/GN 6 W 11 W 5W 8.5 W VIPER17 | VIPER15
TNY275 PN/GN 8.5W 15 W 6 W 11.5 W VIPER17 / VIPER15
TNY276 PN/GN 10 W 19 W 7W 15 W VIPER27 / VIPER25
TNY277 PN/GN 13W 23.5 W 8 W 18 W VIPER27 / VIPER25
TNY278 PN/GN 16 W 28 W 10 W 21.5 W VIPER37 / VIPER35
TNY279 PN/GN 18 W 32W 12 W 25 W VIPER37 / VIPER35
TNY280 PN/GN 20 W 36.5 W 14 W 28.5 W VIPER37 / VIPER35



==SILICA

An Avnet Company

I Easy cross-reference vs TinySwitch 2/3

(Up to 17 W)

Very Low Power AC-DC Power Conversion

Original Data from Pl product selector

Product Continuous Output Power Continuous Output Power
Adapter Open Frame Adapter Open Frame ST cross

LinkSwitch - CV 230 VAC = 15% 85 - 265 VAC
LNK623 PG/DG 6.5 W AN 50w 6 W VIPER16 xN/xD
LNK624 PG/DG 7W 11 W 55W 6.5 W VIPER16 xN/xD
LNK625 PG/DG 8 W 13.5W 6.5W 8 W VIPER26 xN/xD
LNK626 PG 10.5W 17 W 8.5W 10W VIPER26 xN/xD

LinkSwitch -1l 230 VAC = 15% 85 - 265 VAC
LNK603/613 PG/DG 25 W 3.3W 2.5W 3.3W VIPER16 xN/xD
LNK604/614 PG/DG 3.5W 4.1W 3.5W 4.1W VIPER16 xN/xD
LNK605/615 PG/DG 45W 51W 45W 51W VIPER26 xN/xD
LNK606/616 PG/GG 5.5W 6.1 W 55W 6.1 W VIPER26 xN/xD

LinkSwitch - LP 230 VAC = 15% 85 - 265 VAC
LNK562 PN/GN/DN 1.9W 1.9W 1.9W 1.9W VIPER16 xN/xD
LNK563 PN/GN/DN 2.5W 2.5W 2.5W 2.5W VIPER16 xN/xD
LNK564 PN/GN/DN 3w 3w 3W 3w VIPER16 xN/xD

LinkSwitch - XT 230 VAC = 15% 85 - 265 VAC
LNK362 PN/GN/DN 2.8 W 2.8 W 2.6 W 2.6 W VIPER16 xN/xD
LNK363 PN/GN/DN 5W 7.5W 3.7W 4.7 W VIPER16 xN/xD
LNK364 PN/GN/DN 55W A 4 W 6 W VIPER16 xN/xD
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I Buck Converter comparison ==SILICA

An Avnet Company

BOM difference = One ceramic capacitor BTN
1%
caF
10
D3 L2 oV 2S1N4S§SGP
1N4007 1 mH FB
O
RF1 Dl c2 *
82Q LinkSwitch-TN 180 uF
85265 2W C4 c5 U1 D1 16V 12V,
VAC Da | 47pF | 47uF  LNK304 UF4005 afkg] 120mA
1N40NT 400V 400V ) _
0 K1 0
R1
Ul
VIPer16 I\ b2
D3 L2
1N4007 1mH J FB VDD
DRAI o
RF1 LIM COMP -+
820 ' ,]»_I’,’"‘\
85-265 2W C4 C5 Sl 5
VAC Da | 47pF |a7wF  Tee-T LA
1N4007 400V 400 V
0 K1 0
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I VIPer16 / LNK304 comparison

==SILICA

An Avnet Company

In line ,,;,, LNK304

Strength

Weakness

Stand-by performance

800V, Avalanche Rugged Advantage:

Reliability and Robustness

BOM with One capacitor more

Fixed Frequency

Adjustable I, (LIM pin)
Advantages:

1- Optimization of the secondary side
components limiting the max output power to
the needed one

2- Same device for different output power
helps in stock optimization.

SMD-8 (DIP-8 gull-wing)

Jittering for EMI reduction

Soft start Advantage:

Reliability and Robustness

Tools...we are coming with

Eval Boards and Application Note.

Over Load protection

Burst Mode with dedicated low load
management circuit

Advantage:

Drastic reduction of the VIPer’s consumption

Autorestart after over load

Thermal Protection with Hyst.
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i ASILICA

Company

For Info:

Simone Franceschin
simone.franceschin@silica.com
Tel. 049-78181-11

Cell. 340-7414621
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