25%

Energy Saving

3§ G
3
80%
Energy Saving

Energy Saving

Microelectronics
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;

) ‘7[ ~ Aworld of Analog S SILICA

From sensing to power

management and actuationH

Sensors

ACTUATORS

Motion Transistor

Pressure Bipolar
Acoustic IGBT

Touch MOSFET
Proximity

Temperature Digital

Rectifiers

Current Analog Back End Signal Thyristors
Voltage Amplifier Processor Protection

Energy DAC Power control

Power Management ICs
Linear and Switching regulators, Voltage reference

WWW.EMCU.IT
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I "I A world of Analog ==SILICA
Motor Control An Avnet Company

. Solar
Pwr conversion

WWW.EMCU

AT
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==SILICA

An Avnet Company

WEB Site
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= SILICA

An Avnet Company

WEB SITE Support

7%

Analog

. p- - Highlights 2 5earCh i
Amplifiers & Comparators Low-power, two- and four-channel clock STintroduces a new family of
e distribution Cil'Cl.litS single- and two-axis MEMS

gyroscopes

Clocks & Timing Circuits ST's MEMS enables motion

sensing in Openmoko mobile

Interface, Filtering & Signal .. handsets

Power Management ST promotes green power for

electronics

Sensors & MEMS

Faster broadband amplifiers

from ST accelerate multimedia
networking

er
A World of Analog g
- ST Increases power Qutput of >
Overview Design

From signal to power Analog ICs, ST's portfolio covers practically all Analog functions.

Our World of Analog products include sensors and MEMS, amplifiers, interfaces, analog front-end and back end, and power
management devices, among many others.

SILICA | The Engineers of Distribution
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=SILICA

An Avnet Company

Ays

Power
B r ¥ 3 Highlights 2~ Search e
-] STs" MDmesh™ V power-MOSFET
_ MDmesh V POWBFTM E‘ﬂ:ICIE"Cy technology achieves the industry’s
Power Conversion Modules Performance brea kthrﬂl.lgh MOSFETs Eﬁ;thri::gnh—resmtance per area for

Protection Devices

PEEW
e Mew power AC switches featuring
Thyristors & AC Switches built-in surge protection deliver
B the competitive edge for
Transistors it TRLELEEE
[ 353
% ST advances IGBT switching
performance and reduces size in
N .
energy-saving ballasts and

W ww  me e we w0 wm o 3ense converters
Cratpat porarar (W) r

A World of Analeg
.

Overview Design

STMicroelectronics continues its history of leadership in power semiconductors, with one of the industry's most extensive portfolios. A
rich array of energy-efficient power products and solutions reflects ST's commitment to be at the forefront of this field through
innovation.

MOSFETs: the new performance breakthrough offered by the latest with its latest MDmesh™ V technology achieves the best on-
resistance with substantial cost advantages.

IGET: the latest senes of ignition products achieves unrivalled low voltage drop combined with high energy capability for a more efficient
system design.

SILICA | The Engineers of Distribution
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www.St.com/edesignstudio

WEB SITE Support

~—  SMPS @ eDesign Studio ;g B -

— Everywhere you need power &% b i w

I/O Specifications i circuit

& =
Input voltage PN
12 a8y
min o max Wi 12y 18y
Output  voltage  Cumrent o 8 1
5 v 1 A # 7
Ripple % Cin L5973D
15 PF

Actuals —=
@ vin: 18V louk 14 ) = o #

Vout: 5v ripple: 40mv-D.8%

ILrpple: 15111 maA- 151 % —

I
fsw: 250 kHZ Tom: 1.2ps i p—
bandwidth: 41.18 kHz 7 pF g =
Ec =
phase margin: 52.55° 24 kO

& Design refinements...

3¢ Simulation: duty cycle 301 % &

100
14 —
= LB B
p B = 5
P = = = " EL
o - ; E  ED
= 0e * &
-18 0 K
012345678
o Time s} o

our &

—
T —
_—
—

L 100 uH

D

STPS5L25

= SILICA

An Avnet Company

*Project: UnTTLED
{#5 schematic - [3] som
A\ DiscLamEeR...

Vour
5vEAnmy
—0
—_—
lour 1 &

—
T
4B LF

SILICA | The Engineers of Distribution

A

a0

W

150

210

1] Efficiency: 86.4 % C_»J‘ P" Bode: fc = 41.18 kHz - phase rmargin = 52.5° &_’5\

o0

=

=k

¢

s

'

o

: [~
a0

01 D3 D5 07 0% 1 10 100 1k 10k 100k 1M
Cufput cument (A) (1) Frequency (Hz)

IC

Diode

hase (deqg|

F

Incducior

Other

@& Losses 7887 mW-1346% &

487 48 MW - 62.06 %
244 5% mW - 31.01 %

531 mMW-673%

WWW.EMCU.IT
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==SILICA

DC/DC CONVERTER
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I K’I Power Management BUCK - L598x _E——:S'L'CA

O O O 0

O 0 0 0O O

Up to 3A in small QFN3&3or HSOPS8
package with min external component countrNsa:a 0 34/ up 0 1MHz

P-channel power MOS: no bootstrap capacni 25 up 0 1Mk
Wide input voltage range (2.9V up to 18V)
ngh switching frequency (250KHz, adjustable m

2A / up to 1MHz
m 1.5A / up to IMHz

to 1MHz) with Synchronization capabilit
( 80 out of |)ohase) d PADIIY orneg sxs

Internal Sofstart

L

Inhibit pin B 0w

Embedded protection features L5980 0.7A/ up to IMHz

Suitable for MLCC output filter
TypRDSor140R
Device Package Ipk [A] lout [A] Vin [V] Vout [V] Fsw [kHz]
L5980 QFN3x38L 1 0.7 2.9V to 18V 0.6V to Vin 250 Inh,\AdjFsw, Sync
L5981 QFN3x38L 15 1 2.9V to 18V 0.6V to Vin 250 Inh, AdjFsw, Sync
L5983 QFN3x38L 2 15 2.9V to 18V 0.6V to Vin 250 Inh, AdjFsw, Sync
L5985 QFN3x38L 25 2 2.9V to 18V 0.6V to Vin 250 Inh, AdjFsw, Sync
L5986/A QFN3x38L / HSOP8 3 25 2.9V to 18V 0.6V to Vin 250 Inh, AdjFsw, Sync
L5987/A QFN3x38L / HSOP8 2.9V to 18V 0.6V to Vin 250 Inh, AdjFsw, Sync

QQ QFN 3x3:8LI - Rthj-amb600°C/W. ,‘\ a HSO8 - Rthjj-amt»407° C/W, “““““'Eﬁ‘i;!‘,’

SILICA | The Engineers of Distribution
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-~ K’l Power Management BUCK - L5988-9D “= SILICA

C Upto 4Ain small HTSSOP 16 package with minimum
external component count

Synchronous rectification witkcRannel power MOS: no
bootstrap capacitor

Wide input voltage range (2.9V up to 18V)
High switching frequency (400KHz, adjustable up to 1MHz) w
_amb 40° ©

Adjustable So#tart and Inhibit function rssoP 16 - Rt
Embedded over current (adjustable threshold), over voltage
L5989D up to 4A /
up to 1IMHz
L5988D

)

O 0O 0O O

and thermal protection

PGood signal (L5989D) Synchronization capak HTSSOP16
of phase) (L5988D)

C Prebias stardup capability

C Multifunction pin (adjustable UVLO, latched/no latched Ov%
and sinkmode capability)

C Suitable for MLCC output filter
C Typ RDSon=7%for HS and 68R for the LS

0

For an higher
EFFICIENCY
SYNCH. RECT.

| Device || Package || Ipk[A] |[lout[A] || Vin(V) || Vout(V) || Fsw|[KHz] || Extrafunctions
| 1L5988D || HTSSOP 14 5 4 2.9Vto 18V || 0.6V to Vin 400 Synchronization
| L5989D || HTSSOP 16{ 5 4 2.9Vto 18V || 0.6Vto Vin 400 Pgood

WWW.EMCU.IT
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I I!’ Power Management BUCK - L7980/1 (A) —f——fS".'CA

C More than 3A in both small QFN#Exand HSOPS8
packages with minimum external component count _
C P-channel power MOS: no bootstrap capacitor Vin<28V <
C Wide input voltage range (4.5V up to 28V)
C High switching frequency (250KHz, adjustable up
to MHZ% with Synchronization capability’ (@30
of phase
C Internal Sofstart
_ QFN83x3  HSOPS L7981/A 3A/ up to 1MHz
C Enable pin _
C Embedded protection features L7980/ A g
C Suitable for MLCC output filter
C TypRDSor180/mR
Device Package Ipk (A) lout (A) Vin (V) Vout (V) Fsw (kHz) Extra Functions
L7980/A QFN3x3 -8L/HSOP8 2.5 2 4.5V to 28V 0.6V to Vin 250 En, AdjFsw, Sync
L7981/A QFN3x3 -8L/HSOP8 3.5 3 4.5V to 28V 0.6V to Vin 250 En, AdjFsw, Sync
M HSO8 - Rifhj -amh:400° C/W QFN 3x3:8LL - Rt j-amiy 60°C/W/  MeEmeu.Iy
SILICA | The.Engineers of Distribution \earas “‘5‘.
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¢

I‘ﬁ L7985/A-6/A Application Test Circuit TSILICA

VIN=4.5V to 38V ouT Vout=0.6V to VCC
vceC ° o)
O | s 1

en ), 5 SYNCH D1 ut
L7985A-6A
‘ GND - R1
Cin FB

5
— 6 4
FSW COM PLD—I c3
R3
R2

SILICA | The Engineers of Distribution
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Comparison table

~=SILICA

An Avnet Company
Device
L597x L598x L5988 -9D L7980/1 L7985/6
Feature
Input Voltage (V) 441036 291018 2.9t018 451028 451038
lout (A) Upto2 Upto3 4 Upto3 Upto3
DFN3x3 -8L/ DFN3x3 -10L/
Package SO-8/HSOPS DFN3x3 -8L HTSSOP16 Hoop 8L HSOP 8L
Synch rect. - Yes -
Rdson (typ. m q) 250 140 75 (HS) -65 (LS) 180 150
250 400 250 250
Fsw (kHz) 250 Adj up to 1000 Adj 200 to 1000 Adj up to 1000 Adj up to 1000
Soft Start - Internal digital Adj Internal digital Internal digital
o ith phase shift . . ith phase shift ith phase shift
Synchronization Yes 1o rase s with phase shift 180 ° | Yhphasesn A phase shi
MLCC as Cout - Yes Yes Yes Yes
Enable/INH Yes Yes Yes
Vref Yes Yes

SILICA | The Engineers of Distribution
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Ill‘ Power Management DC-DC - L7985/6 (A) ifS".'CA

C More than 3A in both small QFNBX3
and HSOPS8 packages with minimum

external component count Vin<38V -

¢ P-channel power MOS: no bootstrap
capacitor

C Wide input voltage range (4.5V up to 38V

High switching frequency (250KHz, QFN103x3  HSOPS LR 34/ up to IMH
adjustable up to 1MHz) with | y e
Synchronization capability (2@t of FRNCLEIY M 2A / up to 1IMHzZ

phase) .

Internal Sofstart

0O

Enable pin

Embedded protection features
Suitable for MLCC output filter
TypRDSoR150R

Device Package Ipk (A) lout (A) Vin (V) Vout (V) Fsw (kHz) Extra Functions
L7985/A QFN3x3 -10L/HSOPS8 25 2 4.5V to 38V 0.6V to Vin 250 En, AdjFsw, Sync

O 0 0 0 0

L7986/A QFN3x3 -10L/HSOP8 3.5 3 4.5V to 38V 0.6V to Vin 250 En, AdjFsw, Sync

,“ \0 HSO8 - Rthj-ami»407° C/W. QQ QFN 3x3:100L1 - Rthj-ami»607°C/W
1 .EMCti;MIT
‘ '

SILICA | The Engineers of Distribution
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~==SILICA

I ‘YI | Power Management DC-DC

L692Xx Key Features

C Very small packages

C Internal synchronous switch

C Small number of external

components

C Micro power consumption

C High efficiency

Li-lon BATT
CHARGER

BOOST

C Short circuit protection, OVP, thermal
shutdown

C Battery detection

ol

gested for Portable -

_Sug

STERDOWN

TSSOPS

QFN3x3 16L

MSOP¢

L6920DB

L6924D up to 1A

L6920D tl(fl(;v:ii;ch) up

0.8A (switch) up
to 1IMHz

16928 S upto

800mA up to
1.4MHz

application QFN%(|3 88
)i m 800mA up to
= 1.4MHz
| Device | Package . Type Ipk [A] [[ lout [A] | Vin[V] || _Vout[V] || Fsw[KHz] | Extra functions

L6920D TSSOPS8 SuU 1 0.5 0.6 -5.5 2-52 up to 1000 LBI&LBO, Vref, SHDN
L6920DB MSOP8 SuU 0.8 0.4 0.6 -55 1.8-52 up to 1000 LBI&LBO, Vref, SHDN
L6925D MSOP8 SD 1.2 0.8 27 -55]| 0.6 -Vin 600 UVLO2.7V, LBI&LBO
L6926 MSOP8 SD 1.2 0.8 2-55 0.6 - Vin 600 PGOOD, RUN, SYNC
L692601 QFN3x3 -8L SD 1.2 0.8 2-55 0.6 - Vin 600 PGOOD, RUN, SYNC
L6928D MSOP8 SD 1.2 0.8 2-55 0.6 - Vin 1400 PGOOD, RUN, SYNC
L692801 QFN3x3 -8L SD 1.2 0.8 2-55 0.6 - Vin 1400 PGOOD, RUN, SYNC

SILICA | The Engineers of Distribution
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I £’l Power Management BUCK DC- DC*S'HW,CC#

DEVICE lout(A) Vour (V) V (V) Fsw(MHz) Note
ST1S03 15 Adj from 0.8V to 12V 3to 16V 15
ST1S03A 1.5 Adj from 0.8V to 5.5V 25t0 7V 1.5 I
ST1S06 _ SR

15 Adj from 0.8V to 5.5V 2.5t0 7V 1.5
ST1S06A | + SR
ST1S09 _ 4.5t0 5.5V PG + SR

2 Adj from 0.8 to 5V 1.5
ST1S09I 2.7t0 5.5V | + SR

Ext Synch from
ST1S10 3 Adj from 0.8 to 15V 2.5to0 16V 0.9 0.4Mhz to 1.2MHz +
SR+I

ST1S12 0.7 Adj from 0.6V 2.5t0 6V 1.7MHz | + SR

I= Inhibit PG= Power Good SR = Synchronous Rectification

SILICA | The Engineers of Distribution
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ST1S10 ~==SILICA

An Avnet Company

Main Characteristics: Q‘

3A Step-Down DC-DC with Synchronous Rectification

ce 0Ol —
e

O., =

Available with logic control Electronic Shutdown ggﬁi 5 &P
PPAK and DFN Packages e -l

¢ PWM fixed frequency 900KHz. It can be ext synch from 0.4 to Axdmm SO-8 Exposed Pad
C Output Current Capability: 3A max over all operating conditions

C Output Voltage: Adjustable from 0.8V feedback voltage 9

¢ Ceramic Capacitors and small Inductor o — o
c 3.3V, 5V Fixed Output Voltages under customer requgsty ST1S10

C Max Operating Input voltage up to 18V BN

C SoftStart circuit to reduce inrush current

¢ Efficiency: up to 90% e

¢ Fast Transient Response B3 _odtemees

C

C

STEVALSA044V1
STEVAHUSA044V?2

WWW.EMCU.IT
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7577

Main Characteristics:

O 0 0 0 0 0 0000000

3 A DC output current 2”

ST1S14
48Vin3A StefDown DEDC conv

c1 1]

100nF

~==SILICA

An Avnet Company

U

ST1514

BOOT

VIN

Operating input voltage from 5.5V to 48 V
850 kHz internally fixed switching frequencye|

Internal soft start JouF

100nF

Power good open collector output

EN2

EM1

GMND

SW

PGOOD

Current mode architecture

GND

PGOOD
O
L1 B.5uH VouT
- Y Y o
Ra 47K
L
R1 47K
| B
Cs
C4
R
100uF
2
gl
i
o
small signal GND
— 0

Embedded compensation network
Zero load current operation

Internal current limiting

Inhibit for zero current consumption

2 mAmaximum quiescent current over temperature range

250 MR typical RDS(on)
Thermal shutdown

SILICA | The Engineers of Distribution

SO-8 Exposed Pad

power plana

WWW.EMCU.IT
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‘—;l’ ST1S03 S=SILICA

DA, 1.5MHz, AlsiepDownDGDCConverter

Main Characteristics:

Switching Frequency: 1.5MHz

Output Current Capability: 1.5A max over all operating conditions
Output Voltage: Adjustable from 0.8V feedback voltage DFN 3x371 6L
Absolute max Input Voltage: 16V

SoftStart circuit to reduce inrush current

Efficiency: up to 85%

Load Transient Response: overshoot or undershoot <7%V
Short Circuit Removal Response: overshoot <5% VO
Temperature Range: from 0 to°C25

Short Circuit and Thermal Protection

Poweron Delay (5000us)

Technology: BCD6

VFN 3x3mm Package Type STEVAL -1SA042V1
STEVAL -I1SA042V2

O 0 0 0 0 0 0000000

WWW.EMCU.IT
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- ‘7 ST8ROO S=SILICA

— <= 1A, DEDC SynchronoustepUpConverter

Main Characteristics: Vs STSR00

>/ 4
C Adjustable Output Voltage: from 6V to 12V MICROPOWER é@ﬁ&%ﬂ%ﬁ?‘é—lﬁg%

H — DRAFT SPECIFICATION
(; Vln_ma‘x _6V n VERY LOW SUPPLY CURRENT

o REGULATED OUTPUT VOLTAGE

¢ DGDC Switching Frequency: 1.2MHz or 600Khz  » wir kaat or ot vouia

ADJUSTABLE FROM 6V TO 12V

n OUTPUT VOLTAGE ACCURACY £2%

C Output Current: up to 1A » OUTPUT CURRENT UPTO 1A

o LOW RIPPLE AND LOW NOISE
SYNCRONOUS RECTHFICATION

C Internal Synchronous Rectification " HIGH EFHICIERCY (Vo 9V TYD 90
L. 0 n FEW EXTERNAL COMPONENTS
n o VERY SMALL PACKAGE DFN 5x5 81
(; EffICIen Cy u p to 90 /O (OUtpUt Set to 9V) n ['he STEROO 1s suttable to be used in equipment where
. . low noise, low ripple and  low supply current are
g LOgIC Control Electronlc Shutdown DESCRIPTION required. The STSROO is available in a very small

The STSROO is a synchronous high efficiency PWM packages: DFN3xS -SL.
C Output Current CHOFF when in shutdown

DFN 5x5 8L

QFN 4X4MM -8L

[
0
H
o
gy
|

(1
G
i
l_\
o
=
hy

SILICA | The Engineers of Distribution
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STBBIAXX <SSILICA
BuckBoost DEDC CONVERTER

7577

Main Characteristics:

C High efficiency ﬂ94%) single inductor Bic&st
Switching Regulator L1 o
C Operating input voltage range from 2.2V to 5.5 V ]
C Adjustable output voltage from 1.2V to 5.5 V SWio Sz
C Synchronous rectification TIPS TelvING vout ’
C 1A output current R1
¢ Switching frequency 1.5MHz cind ||V TNR - L
C Enable function 10uF 10uF
— EN R2
C Quiescent current less than 1mA in shutdown cor 7 GND  PGND
120uA max over all the temperature range T =
C MLP3x3L0OL package MODESS )

Demo board available on request

WWW.EMCU.IT
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An Avnet Company

IJ[‘ PM6E670A: PWM ctrl for DDR2-3 & SILICA

Vin 5V Vddq

VDDQ Sync Buck Controller

Vit

Al . Vref
Wide-Input Voltage Range: 3.0V to 36V 0.9V +-2Apk

. . 0.9V-15mA
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) vddq
or adj 1.8V 5A

O O 0O O O

VTT 2-Apk LDO
VREF Buffered Reference

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

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

Tracking with Vddq

OO00 OO0

WWW.EMCU.IT
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lll‘—’ PM6670S S=SILICA

DDR2-3 power supply controller

VDDQ

VDDQ C.O.T. Buck Controller

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 RbpsoN VBATT

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

1.8V 10A
TTREF Buffered Reference
+15mA Low Noise Output
+2% Accuracy respect to VDDQ/2

o< OO0O000

<

TT +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

Imax PGOOD

O OO00

Package VFQFPN 4x4 - 24pin

VFQFPN 4x4- 24 WWW.EMCU.IT

SILICA | The Engineers of Distribution
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||||

| {yy PM6670A: PACKAGE & Pin Out &FSILICA
VFQFPN 4x4x1mm 24pin (TQFN)

Z £ £ g
- 00 < < 2
£982¢% 7
VFQFP-N R ii19
2410 UL L L L
24/4x4 T e 18 |
VTTGND [ ' lvce
L | ! —_
VTTSNS [ Nen
| r | S LGATE
DDRSEL [ ! AY// | CPGND
I ]
VTTREF[--2 | 1 PG
L~ ! | I—
seND b ! PM6670A 3
1 1 ]
Avcecl> . 1 7]s5
6 13
L e
L O 0 wao o
w n Z2 o = O
X OY OO0 O
> > > = 0 0

Rthj/a = 42°C/W

4-layer JEDEC board

WWW.EMCU.IT
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PM6675A: PWM ctrl for GDDR3-4 S5 SILICA

An Avnet Company

1Ly/

Sync Buck Controller

5V VLDO

Vin

C Wide-Input Voltage Range: 3.0V to 36V 0.6V to 2.0V

C Supports Ceramic Output Capacitors
C Supports Soft-Off

C Current Sensing from RDS(on)

C Output voltage adj from 0.6V to 3.3V
0.6V to 3.3V

2-Apk LDO

C Capable to Sink and Source 2A

C Requires only 20uF Ceramic Output
Capacitor

C Output voltage adj from 0.6V to 2.0V

Imax Pgood

WWW.EMCU.IT
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||||

) ‘ﬁ PM6675A: PACKAGE & Pin Out &= SILICA
VFQFPN 4x4x1mm 24pin (TQFN)

= E 8 oo
5 O <
220360 T &
4 J4 m I o O
VFQFRN ol b U U U U
1 e T 18 |
24/4x4 LGND [> | i <Jvce
LFB[> _ Tl LGATE
L /A : -
NOSKIP[> | S77. | <]PGND
LPG[— + CT1SPG
senof> | PMG675A |« en
Avcc D ! . 7 sweN
6 ~TTTTTTTTTTTTmmoommmmmeoed 13
7 12

Rthj/a = 42°C/W

4-layer JEDEC board

WWW.EMCU.IT
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7577

C Controller
C Vin Range
C Vo Precision

CLinear

C Current Limit
C Protections
C Soft Start

C Frequency

C Vref

CLight load

C Package

C Others

PM6680A: DUAL CTRL Adj =sSILICA
MCU/FPGA Power

Constant ON TIME

4.5V to 36V Battery Input
1.0% Over Line and Load
0.9V to 3.3V, 0.9 to 5V ad]

5V - 100mA (200mA peak)
Current-Sense on Rdson LS
UVL, OVP, llim, Pgood

Fixed internal at 2ms
Selectable 200kHz to 500kHz
1.25V +1% Reference Output
Pulse skip

VFQFPN(5x5) 32 pin

Fsw min 33kHz at light load
Soft Off discharge output cap

SILICA | The Engineers of Distribution

An Avnet Company

5V
200mA

0.9V to 3.3V
Ad]

Vbatt

0.9V to 5V -

Adj

WWW.EMCU.IT
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) ‘ﬁ PM6680A: PACKAGE & Pin Out S=SILICA
VFQFPN 5x5x1mm 32pin (TQFN)

. g -
Ll @) = |:| O O —
$ 9 8 3 8 &9 &
\Vi=(@]=1=1\ 1321 1311 1300 1200 128 127) 126! 1251
Q .'__, O T S Tt St B A S A
TOP VIEW R
32/5x5 sonp |11} ] sop
COMP2 r_Z_Ji E 123 | BOOT
-s- Ioimo-
FSEL 3 _‘| | I |._22 HGATEl
L::I: | J— : '::j
EN2 |4 1! i l | 121 | pHASE1
SIDE VIEW I —
SHDN r?_l . | |_2_0_1 CSENSE1
| ]
6l 115
NC bl o] VIN
. PMG6680A n—
FB2 r_7_JI : L1_8_1 LDO5
- | | .
ouT2 _8_,:{ ________________________ J :_1_7_ V5SW
BOTTOM VIEW 19} 110} 111} 112} 113} 114} 15 |16

21004
¢31VSOH
¢dSVHd

¢aASN3ISO
¢3a1v9ol
adNod
T3LVOT
¢ANSDS

Rthj/a = 35°C/W

4-layer JEDEC board
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l Lyy PM6681A: DUAL CTRL+LDO adj ASILICA
~ MCU/FPGA Power

C Controller Constant ON TIME

C Vin Range 4.5V to 36V Battery Input

C Vo Precision 1.0% Over Line and Load
0.9V to 3.3V, 0.9 to 5V ad]

CLinear adj. 0.9V to 3.3V and 5V - 50mA
¢ (100mA peak) 0.9V to 3.3V 5V
C Current Limit Current-Sense on Rdson LS 100mA 100mA
C Protections  UVL, OVP, llim, Pgood
C Soft Start Fixed internal at 2ms R Vba&l \|’_b,a“ 0.0V {6 3.3V
CFrequency  Selectable 200kHz to 500kHz ' Ad? Adj
C Vref 1.25V +1% Reference Output
CLight load Pulse skip Ctrll  Ctrl2
C Package VEQFPN(5x5) 32 pin _E
C Others Fsw min 33kHz at light load l L I

Soft Off discharge output cap

WWW.EMCU.IT

SILICA | The Engineers of Distribution
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|

) ‘ﬁ PM6681A: PACKAGE & Pin Out S=SILICA
VFQFPN 5x5x1mm 32pin (TQFN)

AN —
. 2 3
U8 25 488 ¢
> > g o B R P
VEQFRN — o peg
1321 1311 1301 1201 128 1271 1261 125
(" JX IS N NG S R A O
TOP VIEW T T T
32/5)(5 SGND l__l_J: ! 1_2_4_] SKIP
| |
COMP2 r_2_:i i L2_3_1 BOOTL
FSEL f__é::i i :__2__2__1 HGATE1
- § f | -
'y ; D!
SIDE VIEW EN2 rf‘-:: “fi 7,‘ : L2_1_1 PHASEL
SHDN r_5_‘:: : l :_2_0_1 CSENSE1
| |
FB2 |6 11 JRECH RVIY
R | | | Ip——
-1 PM6681A | i
LDO r_7_': i '_1_8_1 LDO5
out2 |8 i ___ i V5SW
BOTTOM VIEW 191 1101 1111 1121 113! 1141 115! (161
2 35 2 % 68 o ©
g8 £ = B ¥ 2 2 9
S m M & m° m oo
N -
N

Rthj/a = 35°C/W

4-layer JEDEC board

SILICA | The Engineers of Distribution
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An Avnet Company

onolithic Complete Solution for System Power

DDR2/3 (VDDQ) and Chipset Supply

| PM6641 == :
) ‘YIM =SILICA

Programmable Current Limit and SS
Active Soft-End for all Outputs Adj from 0.8V -
Latched UVP and OVP 2 1A ¥ SMPS 2
Thermal Protection I

DR2/3 Reference (VTTREF) SMPS 3 . Ad] f£°5”/10-8V
+15mA Low Noise Buffered Output '
+2% Accuracy respect to VDDQ/2 ENABLES{ _ ;E

Power Mgmt

Three Out-Of-Phase, independent SMPS

Input Voltage Range: 2.7V to 5.5V SV VIN

Fast Response, Constant Frequency CM Control l

Pulse-Skipping at light loads VINLDO/2
500kHz to 1MHz Switching Frequency VREF +2Apk

0.8V to 4.7V Adjustable Outputs Voltage 15mA VIN LDO
Supports Ceramic Output Capacitors

S3/S5 States-Compliant DDR Section _
Selectable Tracking-Discharge for VDDQ _— START{ SMPS 1 Adj fzr,osr,z 0.8v

I

O0T OO0

DDR2/3 Termination Voltage (VTT)

(C  Upto £2A LDO Linear Regulator ILIMIT
C Requires only 20uF Ceramic Output Capacitor

(  Output Current Foldback

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

C  Small Package: VFQFPN 7x7 - 48pin

VFQFPN 7x7- 48 |

SILICA | The Engineers of Distribution
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AGND
SET_SWF
VOUT_1S8
CSNS_1S8
SGND_1S8
SGND_1S8
VSW_1S8
VSW_1S8
VIN_1S8
VIN_1S8
VFB_1S8
COMP_1S8

VFQFPN 7x71 48

VCC

[%)]
%)
=
(%]
oo

n
lcn
=
0
o
a1

VTTFB
DSCG

(@}
o
<
l'U
N
[%2]
=}
a

Riha = 25°C/W

(4layer JEDEC board)

SILICA | The Engineers of Distribution

SOST g94A

VTTREF
LDOIN
VTT

S0ST ANSS

SO0ST ANSS

SOST MSA

VTTGND
AVCC
AGND

SOST MSA

S0ST NIA

PM6641: Pinout and Package

S0ST NIA

SET_PH1

AGND

9d 1V

SO0ST 9d

(S5)

EN_1S8

————
T —
—

= SILICA

An Avnet Company

EN_VTT (S3)
EN_1S5
EN_1S05
VIN_1S5
VSW_1S5
VSW_1S5
SGND_1S5
VFB_1S5
COMP_1S5
SS_1S5
PG_1S5
PG_1S8
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;

I—Zl‘ PM6680A-PM6685 = SILICA
| 0o

mplete solution for chipset and system power

PM6680A PM6685 toig;\[}‘)

SKIP

FSEL

VREF

3.3V Always
200mA

5V Always
200mA —

Vbatt

Main

At 3.3v
le
| -

Ctrll Ctri2

Main

SILICA | The Engineers of Distribution


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

An Avnet Company

- "I Flexible and Complete Solution S=SILICA
24V BUS for FPGA/MCU Power Supply

PM6641

PM6680A

5v

EN2

EN3
ENLDO Power

Pgoodl 1 Management

Pgood?2

Pgood3
INY\_(' ‘
Ctrll1  Ctrl2

(

CLIMIT

COMP
ESEL
VREF

L

e

~
)
n

- QFN 7x7

N ™
9] 2
2] n

SILICA | The Engineers of Distribution

ENJ SHDN
EN2

Pgood1 Power  =KIP

Pgood2 Management |—==E—

VREF
up to36V up to36V
>
— D_I"' 0.9V to
is = Ctrll  Ctrl2 DQ—MI

el D_l

% QFN 5x5

WWW.EMCU.IT
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==SILICA

An Avnet Company

AC/DC

SILICA | The Engineers of Distribution
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VS72

Viperxx

L6562A
L6564,L6563H

L6566A/B
L6599A, L6699

ALTAIRXx
HVLED8xx

SEAOQ5,
TSM10xx

SRK?2000

AC DC Road map

Typ output Power range

High Voltage Converters
Flyback 0-25W

Power Factor Correctors
0-400W

Pwm controller Flyback
25W 100W

Resonant Primary PWM
Controllers 50W -400W

All Primary Sensing PWM
Controllers Flyback
0- 15W

Constant Voltage &
Current Controllers

Resonant Synchronous
Rectification

SILICA | The Engineers of Distribution

= SILICA

An Avnet Company

ST6s Differentiations

Robust power section, high efficiency under all load conditions,
ultra-low standby consumption

Meeting energy efficiency regulations, mains harmonics in
compliance with EN61000-3-2 and EIDA-MITI specifications

High efficiency under all load conditions, design flexibility, high
voltage capability

High efficiency under all load conditions, allowing ultra-thin form
factor, EMI reduction

Robust power section, optoless, reduced components count and
increased MTBF, very low standby consumption

Very low quiescent current and extended operating range, few
external components, precise internal voltage reference

High efficiency under all load conditions, safe management of load
transient, simple design with few external components

WWW.EMCU.IT

%
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OFF-LINE
PWM CONTROLLERS
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L6566A/B: Block Diagram “=SILICA

An Avnet Company

E— 5V Reference SPé?tgtr:rerable Voltage feevd  Pulseby-Pulse OCP &
Feedback Hiccup mode
HV start-up eedbac

current generator % ‘/ wr s /

10 14 ? E'M Q 9 15 7 Q
2.6mA typ quiescent s O I e
current Adaptlve UVLO | LINE VOLTAGE e |t

VOLTAGE  |—P» Reference

voltages
REGUXL‘ATOR —P  Internal supply |

ADAPTIVE UVLO}—» UVLO

| FEEDFORWARD |

Vcc
I—o 15V o

Hecupmode || & 1av Gate driver
) GD /

\ vee (

PFC managementor _,-~7
Freq. modulation ___ [/ s

Hiccup-mode OCP
) |

— IC_LATCH
1

AC_FAIL
]
\N FMOD | 6 7

NLgseeB) (r == = = =

- []
Oscillator e — | 7
OSCILLATOR R
| N of-¢ DRIVER

l MODE SELECTION
O A & [
MODE/SC | 12 TURN-ON LOGIC [ e BRI

A . E
QR or FF setting f&";vv "L
zeD ( \
Slope comp. /' " T — oF2 <]_—O<

ZCD & OVP v

* IC_LATCH
c ok O " * - AC_FAIL -
————>
1 +[ DISABLE

15 yA O UVLO — P

0.45V 3

A
ND

Browrout © Latched device
protection

UVLO_SHF

BURST-MODE

| "
] * S Q
45v
.
8

WWW.EMCU.IT
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I‘ﬂL6566A/B/BH: General information§&~ SILICA

L6566A: FOR SMPS WITH PFC FRRIDT

L6566B: FOR SINGLE STAGE SMPS

HVe ] ~ ] AC_OK HVS ] ~ ] AC_OK
N.c[] ] VFF N.C. [ (] VFF
GNLL ]ss GND[] 1 ss
GO | ] osc GD [ ] osc
ved| '] MODE/SC Vee [ ] MODE/SC
[]zCcD @ ] ZCD

cs[] ] VREF cs [ ] VREF

DI | '] compP DIS[] ] COMP

MAIN APPLICATIONS

C Singlestage PFC

C Printer, Digital Consumer

C CRTTV

C LCD monitor, Loend LCD TV

WWW.EMCU.IT

MAIN APPLICATIONS

C High End A@C adapter/Charger
C Printer, TV

C LCD monitor, Loend LCD TV

N nSILICA | The Engineers of Distribution
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;

L 6566A/B/BH ==SILICA

An Avnet Company

—YI Pwm flyback 20W-100W

Selectable multi-mode operation: fixed frequency or quasi-resonant
On-board 700 V high-voltage start-up

Advanced light load management

Low quiescent current (< 3 mA)

Adaptive UVLO

Line feedforward for constant power capability vs. mains voltage
Pulse-by-pulse OCP, shutdown on overload (latched or autorestart)
Transformer saturation detection

Programmable frequency modulation for EMI reduction

Latched or autorestart OVP

Brownout protection

-600/+800 mA totem pole gate driver with active pull-down during UVLO

. Sot6N package EVL6566B5WOR

NTC1
fuse

Vin CY Lo Bl T
8 cx o
mvw O T T 1. T
[ 1 T RL c2
.
= .

D O S EEEE 3 @

Vout

EVL6565B0WSTB
@ EVL6566AX5WES4
EVL6566AX5WADP

WWW.EMCU.IT

SILICA | The Engineers of Distribution
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3

L6599A S=SILICA
Resonant Controller 50W 400W

50% duty cycle, variable frequency control of resonabtidgkt

Highaccuracy oscillator

Up to 500 kHz operating frequency

Twaolevel OCP: frequensyift and latched shutdown

Interface with PFC controller

Latched disable input

Burstmode operation at light load

Input for powe®N/OFF sequencing or brownout protection

Nonlinear sofistart for monotonic output voltage rise

600 Mail compatible higkide gate driver with integrated bootstrap diode ancdwmhmmunlty

-300/80nAhighside and lovside gate drivers with UVLO fldivn
DIP16, SO16N package

EVL150WADRSR 150W With secondary
synchronous rectification using
L6599A + L6563H +SRK2000

WWW.EMCU.IT
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3

| 6699 = SILICA
EW Resonant Controller 50W 400W

;

Ay

— < =N

U Symmetrical duty cycle, variable frequency control of resonant half bridge
U Self-adjusting adaptive deadtime
U High-accuracy oscillator
U 2-level OCP: frequency-shift and immediate shutdown
U Interface with PFC controller
U Anti-capacitive-mode protection
U Burst-mode operation at light load
U Input for brownout protection or power-on/off sequencing
U A Sa-$ & aprocedure prevents hard switching at startup
U 600V rail compatible high-side gate driver with integrated bootstrap diode and high dv/dt immunity
i -300/800 mA high-side and low-side gate drivers with UVLO pull-down
i SO16N package "'_"—lm

B — crReaT

i L Bl il I
L, - DS ? >
L {5 T— 29 >4

WWW.EMCU.IT
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JS77]

Feature
Anti-capacitive protection*

Smooth Start-up*
Dead-time*

Over Current Protection
Soft burst-mode*

MAX Quiescent Current
(IQ_MAX)

Suggested Max Fg

L6699 Additional Features
Self-adjustable Dead Time

Anti-capacitive Protection
Extra-smooth Startup
Soft Burst Mode

L6699
YES
YES

Self adjusting between 200ns
and 700ns

Autorestart or Latch-mode
YES

1.3 mA

300 kHz

L6699 vs. L6599A ==SILICA

An Avnet Company

L6599A
NO
NO

Internally fixed at 350ns (typ)

Latch-mode
NO (*) ST patent

2.5 mA

> 500 kHz

Benefits

Improved Efficiency even at Light Load
Optimized Transformer Design

Higher System Reliability

Higher System Reliability
No Audible Noise at Light Load

SILICA | The Engineers of Distribution
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JS77

6
L6599A C

IC checks that tank current is lagging behind applied voltage (positive phase-shift)
Pushes frequency up if phase-shift gets too close to zero

%A T

|
:

ISEN 1N4148 CA RA
|——
T RB 1N4148
CB
Sensing the

average value

Cr

L6699 vs. L6599A:
Anti-Capacitive Protection

= SILICA

An Avnet Company

Current sensing -
IS even
simplified! '
—) ]
6 | ISEN Ca
L6699 © . Il 1
I]]]RSENSE T cr
Sensing the

Stops switching for 50 €s and then soft-restarts if phase-shift suddenly becomes negative
During this idle period the PFC_STOP pin is pulled low to stop the PFC stage as well.

Pinto-Pin Compatible with L6599A

SILICA | The Engineers of Distribution

instantaneous current
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[|1 Mar111322:19
T LI B

Chi 200y
Cha  1000¥

Tek  Stopped Single Sey
hd

14 0ps 1.2565% 1T 160ps0
BOhT w480

L1
0.0y By

Ew chz

By Chd 204  Q By

Resonantapinitiallycharged

07 Mar 11 15:18:27
LI L B

4

Ch1 200V
Chd 100V

SILICA

Tin
10.0v By
zoy By

o v b e
I 10 Dps 1256545 1T 400pspt
A Chi - 4.4Y

Safe-start in L6699

henu

henu

Position

| [ asmn

Factor

01 Mar 11 13:28:47

Tek  Stopped Single Seq
A AR S .

g
PRTETINE AT RTRATE e b T b b b e o0
Chi  zo0v By Chz 100 By M4 0ps 1.25635 1T 160pspt
chi 100y By Ch4 204  Q Bw A ChZ - 4.4Y

Resonantapinitiallydischarged

Tek  Stopped Single Seq
[Ty T T

1 hois
T

02 Mar 17 03:38.18

i MR
Chi  zo0v By
chi 100y By

| The Engineers of Distribution

T IS A
Chz 100
Ch4  Z0¥

T
By W10 Dps 1.20G545 1T 400pshpt
By A ChZ - 4.4Y

Menu

Position

{ [ seasnn

Factor

]

=SILICA

An Avnet Company

Startup with
L6599A
Body diode

recovery like in

CAPACITIVE
MODE

Safestart with
L6699

No body diode
recovery
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|||||||!! ”“

IJII | Burst-mode in L6699 <=SILICA

Burst mode with L6599A Burst mode with L6699

08 Apr 10 18:18:43 = un i Res 28 Acys DBP.p 10181330
T ] enL [T T UL T L B p N L

] FoLG i
LG Illlrllrlllllllrllllll ‘ : ] C : kL T
Co LT TR TR L ———— ] o TR e 3
Ny LI L I N ] R 1 L | L]
chl  100v B the  00v  Bw M40 0ps 12565/ 1T 400ps/t thl  100v By the 0oy Bw M 40.0ps 125656 T 400psht
tha 2w B Chi  S00m4 © Bw & Ch3 .+ SEOmY tha  2ov By Chi  SO0mY  Bw A Chi - B40Y

U First pulse length is shorter to avoid initial current peak
U Last pulseis not truncated
U Smooth restart prevents audible noise

WWW.EMCU.IT
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L6699: Adaptive Dead-time “<=SILICA

7577

90% 1

Lightload efficiency comparison

85% -

—1} L6699

80% A

—¢—— 3} L6599A

~
a
X

~
o
=3

115Vad 60 Hz

o
g
>

230Va® 50 Hz

Efficiency [%0]

60% A

55% A

50% 1

45% A

40% T T T T T T T T T T 1
0.0 0.5 1.0 15 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5

Pout [W]

Y Experimental data taken on same 150W demo board with RE@front

WWW.EMCU.IT
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- "l VIPER FAMILY S=SILICA
T \m OW-25W European range
Quasiresonant Fixed frequency with jittering

15

ViIPer37 VIPer38

10 VIPer27

VIPer25 VIPer26

VIPer28

S3 | VIPerl5 VIPerl6 VIPer17
3 VIPer06

Supported topologie:

Fly-back

In full production POWER (W) with universal mains

WWW.EMCU.IT

SILICA | The Engineers of Distribution
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7577

ALTAIRO5
Off-line All-Primary
Battery Charger
& LED Pwr supply

I

An Avnet Company
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¢

_ ’lApplication Design i INSULATED!!! “=SILICA

™

An Avnet Company
t D7 Vout
2 ] >
470uH o | N '
D1 D2 1N5822
AC IN R1 4 X IN4007 o
D:I—a > o : :
. 470pF 270k l |CQ |wmmm, C10
0.66W R10
A 470uF 470uF
D3 D4 Cc2 TBD
AC IN
> | s A
STTHIL06
N/ [ ] :
R5 |
— = GND
| IS
21K R4
K
1N4148 33
c4
I—|—' 2F
U1
AP233 |
[ )
% cbe VDD DRAIN
25V [+ -
. CURRENT _I
> » controL [P T
FB/ZCD c8
I
CK D T COMP IREF GND SOURCE 1]
) Y1-Cap
——
Dext x TRIM | 100nF _|
BAT43 R7 - c7
3.7K Cé 10nF R9
10nF R8 18
4.7k l
o
:l

WWW.EMCU.IT
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Application Design %S'HCA

Load Regulation

I

7577

- i \§‘
o)
—e— 85Vac 0%
3 —- —8 — 230Vac I .T Q@@

2-'|-|. ()v\,

X 0 A 000 1200

SILICA | The Engineers of Distribution
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¢

ALTAIR05T-800 ALTAIR04-900==SILICA

An Avnet Company

VS7%

lyback with current and voltage primary control

Conventional flyback with Secondary Altair flyback with Primary current and voltage
current and voltage control control
KX
s gﬁ -

EVLALTAIR9EM1(7.5W double
output wide range for PLM)
AWe

EVLALTAIROSW(5W 5V Single
output wide range )

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

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

WWW.EMCU.IT

P

SILICA | The Engineers of Distribution



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

|

High Voltage Converters
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HV Power MOSFET
Avalanche Ruggedness
800V.break down voltage

On Resistance from 30 W to
1w

Integrated HV start -up

Industrial

Home appliances

Lighting
Power meters

SILICA | The Engineers of Distribution

High Voltage Converters

==SILICA

An Avnet Company

Off Line Controller
PWM current mode controller with drain current limitation

Easily meet current no -load consumption and efficiency
standards

Oscillator with Fixed Frequency with Jittering or Quasi
Resonant

Advanced Protection

Consumers

" Chargers


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

= SILICA

An Avnet Company

Monolitich Solution

FB
Controller
. =I=C3
Viperx6 D,
GND R1 D1
T1 Ly + 13
o . NY\—(D—O R2 cé 3
ACIN Clly c2ls Sz A T1 ps '
—— — ¢ M L o8
vV, =/—¢C, D, - C, V, ¢ s
¢ T cp
o o VIPER x R6 D4 C\G
DRAIN =
E D a}‘ <4+ ControiquB ‘
S U I | GNp  COMP LM VDEj ca
R5 R3
1 D1 L1 T1 D3 e
+ i 2 0o “ TR 7
¢
R TC6 % ¢ s 1 Ic2
9|1 e TC3 R4
Clly C2 |+ D2 J11C J
o blile ° € L
GND
’ VIPER x6

I |

SILICA | The Engineers of Distribution
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High Voltage Converters

~==SILICA

pOI’th“O An Avnet Company
30W 18 W 55W 3wW 1W
VIPer12 ViPer22 VIPer50 VIPer100 VIPer53
VIPer20
800VAvalanche Ruggedness
4 N 4 N\ N\
Controller
X7 VIPerl7 VIPer27 VIPer37
\§ J . / J
4 N ( N\ ) N
Controll
il VIPer15 VIPer25 VIPer35
- J . J J J
e N\ N\ [ N\ ) N
Ci |
e ViPer28 VIPer38
- J AN J J v
e A N\ A A A
C |
o VIPero6 VIPer16 VIPer26
\§ J J . J J J
AND/ 8WP) 6W/ 12V 12Wh)/ 24V 15W8)/ 30\

(1) Open frame, = 85 264\,
(2) Open frame, = 230Y-#15%,
(3) Achievable consumption at no load with Vin 264V

under development, SOP planned within Q1 2012

SILICA | The Engineers of Distribution



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

Ccommon
features

PWM operations with
settable® Iy, \, to
limit the maximum
power

Burst Mode for light
load management

Hysteretic Over
Temperature
Protection
improves the reliability

Current soft start for
limited stress during
the start-up phase

(1) Iy wsettable only on VIPer
(2) 30kHz available only for VIPer06

High Voltage Converters

controller differentiations

= SILICA

An Avnet Company

—
T —
_—
—

Controller Controller Controller

X7 x8 x5

Controller
X6

Fixed Frequency (60 or 115kHz) with Jittering

Brown out Extra Power Timer Brown out

Over Voltage

Delayed Over Load Protection

High OCP
(transformer saturation, secondary diode short circuit)

Automatic auto restart after fault
(1 sec. fixed time for VIPer x6)

SILICA | The Engineers of Distribution

Quasi Resonant

Fixed Frequency
(302 or 60 or 115kHz)

with Jittering

Integrated op amp

for simplified

non Isolated loop

No auxiliary

Feedback
disconnection
detection

over load timer
(50ms) before
protection



Trainings/VIPerx7_28EXT.ppt
Trainings/VIPerx7_28EXT.ppt
Trainings/VIPerX5training.ppt
Trainings/VIPER16_26training.ppt
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High Voltage Converters =SILICA

577

selection by topologies and power An Avnet Company
ISOLATED POWER SUPPLY NON ISOLATED POWER SUPPLY
Fly Back Fly Back Buck Buck Boost
) Basic Controller Controller Controller
High Features Features - & &
. Quasi Controller
Fixed Frequency Resonant -
Peak Power Brown out Brown out
Controller ( Controller Controller
x8 X7 x5

C | T TN T

VIPer06 VIPerl5 VIPer25 VIPer35
VIPerl6 VIPer26 VIPer37
VIPerl7 ViPer27 VIPer38

VIPer28

oo ST TR TR

SILICA | The Engineers of Distribution
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[y[’ SILICA

High Voltage Motor Control ICs
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==SILICA

An Avnet Company

S7]

SLLIMM f ami |l vy

Small Low Loss Intelligent Molded Module

SLLIMNE proposal for
simple and compact solution
for motor drive up to 2kW

SILICA | The Engineers of Distribution
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Package Technology (DBC vs Ceramic)

IPM Intelligent Power Module ==SILICA

An Avnet Company

Ceramic

Highest Integration Level
Driving powerful BLDC
motors

o DIP Molded Package [ A DIP Molded Package
o PCB for drivers & SMDJ} A PCB for drivers & SMD
o DBC (Direct Bond A Lead frame and exposed
Copper) for power stage ceramic sink for power stage

6I1GBT & (copper surface exposed

3 Drivers inside

with thermal management
Integrated Opmp and
Comparator for sensing &
protection

SILICA | The Engineers of Distribution
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STo6s dual in I'ine (DI P)

Aa PCB layer for gate drivers and SMD
Aa DBC (direct bonded copper) technology for
power stage for better heat dissipation

Molding compound

A vacuum soldering process is used to avoid any
gas inclusion (voids) during the soldering

process that could cause potential hot spots. It
results in a further increase in the reliability of
STés | PMs due to the i mp
electrical conductivity.

This technol ogy gives ST
resistance values, so ensuring stability in thermal

° cycling.
IGBT Diode d
DBC Part number Ry (C/W)
STGIPS10K60A 3.8
STGIPS14K60 3
STGIPL14K60 24
STGIPS20K60 2.8

WWW.EMCU.IT
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(Vce = 21V, NTC, SD)

Pin 1
ouT U=
VBOOT > p'
Y27_| 630 T1
LTI Vbodre R75 |L D31
LINI > 21 5D/oD Hv2 2% % 1
HIN1> S HN out ‘1 —
VCC[—> 4vee nee u
100nE T Slor ol R76 T2, o34
- L sl 1 A~ 1 |"
oP- LV
R7 —‘7100”':5(- opoutcr42 "| <
18 GND OP*:T El
OUT V>
VBOOT (> <
pr
1 = 16 T3
ON  Vbod R78 |L D35
GND[—> 21 5D/0D HY G2 MV .
LIN2> S hn out "| <
HIN2C>H vee  ne \
100nF 5 2 T4
1 T T NcfX R149 |L D36
T —blop.  LvdH M 1
Rid3 —‘7100”'7- opoutcpL <'|
l & e omj’ E2
ouTW >
VBOOT W
Y26 gag T5
TN vbodrte R151 |L D85
LIN3|:>—J 21 3bioD Hvd-2 AN 1
HINS> Hun outt "| P
SD > Hyvee e W
100nE 5 Lg2 T6
NTC [ 1 T N DT NC " ’Fifj\ ) |'.. D86
oP- LV
NTC 100nF 10
Pin 16 R7 T fopoum"* T <] E3
I GND opﬁj

Pin 17
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New STGIPSxxK60T 600V, 10-14A IPM

= SILICA

An Avnet Company

— Driver: L6390

Pin To Pin compatible vs

STGIPS10K60A

NTC co-packed

SD PIN
44.4x 22.0x 5.4 mm

o

T]

-40 to 150°C
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STGIPS10K60A
“HSTGIPSlOKGOT

1kW

. 'STGIPL14K60

1.5kW

SILICA | The Engineers of Distribution

STGIPS14K60
STGIPS14K60T

STGIPS20K60

e STG|F\L2/0<60

Nano SLIMM 100w !
2kW  Output Power
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~=SILICA

An Avnet Company

) "l, SLLIMME family

POWER MODULjaroposal

3A DC@25C

10¢15A DC @25C

18¢20A DC @25C

STGIPN3HG0
STGIPN3HG0A

STGIPS10K60A
STGIPS14K60
STGIPL14K60

STGIPS20K60
STGIPL20K60
STGIPS20K60T

STGIPS10K60T

W
STGIPS14K60T

\

Samples NOW Full Pruduction

Package type:
S =Small DIP 25 Leads molded;
L =Small DIP 38 Leads molded
N = Nano 26L

TECHNOLOGY INFORMATION:
K = Short circuit rated

H = Tailored for low power app.

|
| |
S | G IF % 1] IN VAV 1

IP = 3 phase IPM

SILICA | The Engineers of Distribution

Current rating

Voltage / 10

A, T = embedded NTC

E Blank = no NTC
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IPM Road Map and Features “=ZSILICA

An Avnet Company

PART NUMBER STGIPS10K60A STGIPS10K60T STGIPS14K60T STGIPS14K60 STGIPL14K60 STGIPS20K60 STGIPL20K60

Pin Count 25 25 25 25 38 25 38

Pkg Size [mm] 44.4%22.0*5.4 | 44.4%22.0*5.4 44.4%22.0*5.4 44.4%22.0*5. | 49.6*24.5*5.4 | 44.4*22.0*5. | 49.6*24.5*5
4 4 4

DBC substrate yes yes yes yes yes yes yes

Voltage 600 600 600 600 600 600 600

(V]

Current @ Tc=25° C 10 10 14 14 15 18 20

[A]

Rth (max) [°C/W] 3.8 3.8 3 3 2.8 24 2.2

NTC yes yes yes no yes no yes

Integrated Bootstrap yes yes yes es yes yes yes

diode

Smart shutdown no no yes yes yes

function

SD function no yes yes yes yes

Op-amps for no no no no yes no yes

Advanced current

sensing

Comparator for fault no no no yes (1pin) yes (3pin) yes (1pin) yes (3pin)

protection

SILICA | The Engineers of Distribution
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An Avnet Company

Ill SLIMM NANO FEATURES  &=SILICA

Fully featured

S FartNumber STGIPN3HE0A STGIPN3H60
Pin Count 26 26
Package Size [mm] 29,5x12.5X3.1 29,5x12.5X3.1
Voltage [V] 600 600
Current @ Tc=25 C [A] 3 3
Rth.[.l.m [ Cw] 50 50
Integrated bootstrap diode Yes Yes
Smart shutdown function No Yes

SD function No Yes
Op-amps for advanced current sensing No Yes
Comparator for fault protection No Yes
3.3/5V input interface compatibility Yes Yes
Interlocking function Yes Yes
Under Voltage Lockout Yes Yes

WWW.EMCU.IT

SILICA | The Engineers of Distribution
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SLIMM COMPLETE ROAD MAP ==SILICA

An Avnet Company

Bootstrap Rth

BVees e PN Package NTC Diode CIW) Engsamples
3A STGIPN3HG60A nDIR26L  No Yes 50) MP
3A STGIPN3H60 nDIR26L No Yes 50) MP
10 A STGIPS10K60A SDIP25L  Yes Yes 3.8 MP
u 10 A STGIPS10K60T  SDIP25L  Yes Yes 3.8 MP
® L | 14 A STGIPS14K60 SDIP25L  No Yes 3 MP
600 V 14 A STGIPS14K60T  SDIP25L Yes Yes & MP
15A STGIPL14K60 SDIP38L  Yes Yes 2.8 MP
18 A STGIPS20K60 SDIP25L  No Yes 2.4 MP
20A STGIPL20K60 SDIP38L  Yes Yes 2.2 MP
20A STGIPS20C60 SDIP25L  No Yes 2.6 SepQ M H
30A STGIPS30C60 SDIP25L  No Yes 2.2 SepQ M H
1) |.= continuous 4@ 25C ) Values are referred to JunctionAmbient
SLLIMMnano SLLIMM

nDIR26L SDIF25L

SILICA | The Engineers of Distribution
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Debugger/programmer bibos ot

Segger J-Link

Al-JTAG/OPTO-1

3 Main Features

i

i

Driving Strategy: Vector Control

PMSM motor sensored and sensorless

Two (34-pin) dedicated motor control connectors
Encoder sensor input

Hall sensor input

Tachometer sensor input

Current sensing mode:

3 shunt resistors
Single shunt

SILICA | The Engineers of Distribution

STM32FXX MC KIT ==SILICA

An Avnet Company

STM32 Power stage
controller board

PMSM
motor

?

©

(Included)

Key Component
L6390D (Gate Drivers)
VIPer16LD (Power Supply down converter)
L7815ABYV, L78M05CDT, LD1117S33TR (Voltage regulators)
STGP10ONC60KD (IGBT)
TS391ILT, (Comparator)
M74HC14TTR (Logic
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An Avnet Company

I‘ﬁbomplementing MC Starter Kits ==SILICA

Cikw D PSTEVALHMO23V2

3 A8 x PWM smart drivet6390
AL converter based oiperl6 , AL converter based oWiperl6

Al x IGBBTGP1ONCE0KD | | A7 x IGBT power switcBTGP10NC60KD

CooowD) sTEVALHMO25V1
By v E

L D. ¢ STGP[1LKSG »f

X Y |STEVA-ILHM021V2
E LD. ¢STGEPHLDKEEA]

AL converter based oiiper16 B x PWM smart drivet 6390
Al x IGBBTGP10NC60KD AL converter based oWiperl2

A6 x MOSFET power swit@rD5N52U
GooowD || STEVALHMO28VA o P

= | Av E LD. ¢STGPH2DKEG | STEVAIHMO032V1

Al x IGBBTGW35NB60SD

2xL63920and 1x L6391D
’ STEVAIHMO035V1 Al converter based oWiper12
Av E LD. ¢STOPHLEa X 5 x IGBT power switctSTGD3HF60HD

R AL x PWM SMPSIPer16L

SLLI MME (ST | PMs) based Gatedrivers & Power Transistors based
Please visibttp://www.st.com/evalboarmiscontact &ilica office WWW.EMCU.IT

— P

SILICA | The Engineers of Distribution



http://www.st.com/evalboards
http://www.st.com/stonline/contactus/index.html
http://www.emcu.it/index.html

¢

I ‘YI Complementing MC Starter Kits :SH.ICA

| STEVAIHMO031V1

@ Power stage up to 12/24V

] A3 x dual PowerMOSFEFS S8dnh3|
A x PWM smart driver L6387E
Aix step down converter L4976D

" Gooo> | STEVAIEMO03VL

Power stage up to 48V

x PWM smart driver L6388
A6x LV Power MOSFET STV250N55F3
Aix step down converter L4978D

Please visihttp://www.st.com/evalboamiscontact &ilica office

WWW.EMCU.IT

SILICA | The Engineers of Distribution
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¢

I "I Complete 3ph

PMSM FOC Motor Drive

A1 x 32bit Micro STM32F103C
A1 x Motor Drive Ic L6230PD

BLDC Sk&teps Motor Drive
A1 x 8bitMicro STM8S
A1 x Motor Drive Ic L62300Q

Low voltage drives

Please visihttp://www.st.com/evalboamiscontact &ilica office

SILICA | The Engineers of Distribution

Motor Drive solutions =SILICA

An Avnet Company

PMSM FOC Motor Drive
A1 x 32bit Micro STM32F100C6

E LD. ¢STH[PN3GIa n
A1 converter based olViperl6

’\ STEVAIHMO34V1

Dual motor drive + digital PFC

AL x 32bit Micro STM32F103C8T6
E LD. ¢STGIPH20K6@ n
o A1 converter based oViperl6L

STEVAIHMO038V1

FAN Drive + PFC + IrDA

A1 x 32bit Micro STM32F100C6
E LD. ¢STGIPN3HEDa n
Al PFC controller6562A

High voltage drives
.EMct:;IT
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STM8/32 Eval Board ==SILICA

An Avnet Company

JS7;

Do WL HDrarvy vi

DIWMSZ FIVIESIVE FUIL, SV VS /Z
[ : |
UG FOLG vual FOG
/ o \ A A
HeCAlAar Lonitrol [ \ [
STM32F100x STM32F103, F2xx, F4xx
STEVAHUHMO022V1

STM8/12BVAL STM32100BVAL STM3EVAL
T — B 253 : :

-]

STEVAIHMO33V1

=‘ -'n! -2 ;':

FOWERD Si1d0eS

Please visihttp://www.st.com/evalboamiscontact &ilica office

WWW.EMCU.IT
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IPM demo-board Z=6ILICA
complementing the STM32 kit

_STEVAIHMO025V1
f

Al x IGBT IPMSTGIPL14K60 T

Al x PWM SMPS smart driveiiPerl16L oo — S

Al x IGBT power switcBTGP10NC60 cane ) Yo nduction mlo
' ey ' -MOT/IND

Motor Control KIT

’ Debugger/programmer

» \
DO wowy 4

Isolation board
N oy e

— § _g’.<>.”, .“éyﬁ‘. L9 B

SEGGER J-Link i e P (Optionl)

R

STEVAIHMO027V1 A TiorD

A1 x IGBT IPM STGIPS10K60A
Al x buck converter based on Viperl6

Al x IGBT power switcBTGP1ONCB0KD Threephase power stage with shuAbased
current reading

C Complete source files software libraries forRBH
Induction and PMSM motors provided

o
BT
STEVAIHMO28V1 -~ S0,

Al X IGBT IPM STGIPS20K60
Al x PWM SMPS smart driver VIPer26LD
Al x IGBT power switch STGW35NB60SD

WWW.EMCU.IT
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1KW Power Inverter STSILICA
complete solution

|

f ASingle phase connecting - supply voltage from
125VDC to 400vVDC
APossibility to use PMAC motors, 3-phase
asynchronous motors,

bi-phase AC motors or BLDC motors
Alnput in-rush limiter with by-passing relay
ABrake switch with over-voltage comparator
AHall sensor or encoder input feature, tachometer
input feature
AOver-temperature and over-current hardware
protection
ACompact and safety design

1 x IGBT IPM STGIPL14K60
1 x PWM SMPS smart driver VIPer16LD
1 x IGBT power switch STGP10NC60KD

Ordering code: STEVWiIMO025V1
Evaluation boards availabletdtp://www.st.com/evalboards

WWW.EMCU.IT

76 ==
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~==SILICA

An Avnet Company

ASingle phase connecting - supply voltage from 125VDC
to 350VDC

AMotor control connector for interface with STM3210B-
EVAL board

APossibility to use induction motor or PMSM motors up
to 1000 W

ARegenerative brake control feature

Alnput inrush limitation with bypassing relay
AHall\Encoder inputs

APossibility to connect BEMF daughter board for sensor-
less six-step control of BLDC motors

ATachometer input

ACompact and safety design

1 x IGBT IPM STGIPS10K60A
1 X buck converter based on Viperl6
1 x Low Voltage Bipolar 2STR1230

Ordering code: STEVAIMO027V1
Evaluation boards availabletdtp://www.st.com/evalboards

SILICA | The Engineers of Distribution
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2KW Power Inverter SSILICA
complete solution

AHV supply modeoltage 90VAC to 285VAC or direct DC line
125VDC to 400VDC

Anput voltage range extended to +400V to be compliant with P
Anput inrush limiter with bypassing relay

ABrake feature with oveoltage comparator

ASingle or three shunt resistors current sensing method
AHall sensor or encoder input feature

ATachometer input feature

AOvertemperature and oveurrent hardware protection
AActive fan with automatic ostemperature switching
ARelative compact and safety design

GBT IPRITGIPS20K60
1 x PWM SMPS smart driviéter26LD

w 1 x IGBT power switef GW35NB60SD
co

Ordering code: STEVWAiIMO028V1
Evaluation boards availabletdtp://www.st.com/evalboards

WWW.EMCU.IT
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SLIMM Nano =SILICA

An Avnet Company

M

High quality and Reliability

Advanced protection function
Tj = from -40°C

to 150°C Improved efficiency

Reduce EMI and noise
Reduce total system cost

’ Easy Layout

56005 Araings I ——

0 3-phase IGBT inverter bridge including: General purpose Low power motor drives
6 low-loss and short -circuit protected IGBTs
6 low forward voltage drop and soft recovery freewheeling Dish washers ’ Compressor drives
diodes
0 Three control ICs for gate driving and protection including: Refrigerators ’ Pumps

smart shutdown function

comparator for fault protection against  overcurrent and
short -circuit

op amp for advanced current sensing

three integrated bootstrap diodes

interlocking function STGIPN3H60 & STGIPN3H60A

undervoltage lockout

Air Con ’ Fans

SILICA | The Engineers of Distribution




