80%°

Energy Saving

/

YII\/IicroeIectronics
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I [7[ STMicroelectronics Applications <=SILICA

An Avnet Company
Solar

Pwr conversion

Motor control

SILICA | The Engineers of Distribution
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An Avnet Company

High Voltage motor control

SILICA | The Engineers of Distribution
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An Avnet Company

577

SLLIMM™ family

Small Low Loss Intelligent Molded Module
SLLIMM™ proposal for simple and compact solution for motor

drive up to 2kW

SILICA | The Engineers of Distribution



I ‘ﬁ SLLIMM Package Technology (DBC vs. Ceramic) =SILICA

An Avnet Company

_ . Ceramic
Highest Integration Level

Driving powerful BLDC
motors

I - DIP Molded Package

{ - PCB for drivers & SMD

A + Lead frame and exposed

d ceramic sink for power stage

o DIP Molded Package

o PCB for drivers & SMD
o DBC (Direct Bond
Copper) for power stage
(copper surface exposed)

6 IGBT &

3 Drivers inside

with thermal management
Integrated Op-Amp and
Comparator for sensing &
protection

SILICA | The Engineers of Distribution
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An Avnet Company

‘y, SLLIMM Drivers

Logic

Cross
Conduction
Prevention
Logic

Shut = R COMPARATOR
Down SD '

Diagnostic

for Over Current,
Thermal
Protection, etc

Vref 0.54V

OPAMP
for Current
sense
SR 3.2Vips
Avd 80dB

Adjustable DT
(0.18 to 3ps)

SILICA | The Engineers of Distribution
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PART NUMBER

Pin Count

Pkg Size [mm]

DBC substrate

Voltage
[V]

Current @
Tc=25°C [A]

Rth (max) [°C/W]
Nige

Integrated
Bootstrap diode

Smart shutdown
function

SD function

Op-amps for
Advanced current
sensing

Comparator for
fault protection

SILICA | The Engineers of Distribution

STGIPS10K60A

SLLIMM Road Map

STGIPS10K60T

STGIPS14K60T

STGIPS14K60

STGIPL14K60

~=SILICA

An Avnet Company

STGIPS20K60 STGIPL20K60

25 25 25 25 38 25 38

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

yes yes yes yes yes yes yes

600 600 600 600 600 600 600

10 10 14 14 15 18 20

3.8 3.8 3 3 2.8 2.4 2.2

yes yes yes no yes no yes

yes yes yes yes yes yes yes

no no no yes yes yes yes

no yes yes yes yes yes yes

no no no no yes no yes

no no no yes (1pin) yes (3pin) yes (1pin) yes (3pin)




I ‘y, SLIMM Thermal Features

~==SILICA

An Avnet Company

Part number Ry (°C/W)
STGIPS10K60A 3.8
STGIPS14K60 3
STGIPL14K60 2.8
STGIPS20K60 2.4
STGIPL20K60 2.2

SILICA | The Engineers of Distribution



I ‘71 SLLIMM Motor Control Power

~==SILICA

An Avnet Company

STGIPS10K60A

lSTG IPS10K60T

1

1kwW

~STGIPL14K60

1.5kwW

SILICA | The Engineers of Distribution

STGIPS14K60
STGIPS14Ke60T

2kW

STGIPS20K60

STGIPTO/Kéd

Output Power



NEWS I!!

Maing e— ‘

to 1502C

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

Main features and integrated functions

e 600V, 3 Aratings
e 3-phase IGBT inverter bridge including:
- 6 low-loss and short-circuit protected IGBTs
- 6 low forward voltage drop and soft recovery freewheeling
diodes
e Three control ICs for gate driving and protection including:
- smart shutdown function
- comparator for fault protection against overcurrent and
short-circuit
- op amp for advanced current sensing
- three integrated bootstrap diodes
- interlocking function
- undervoltage lockout

SILICA | The Engineers of Distribution

SLLIMM NANO Motor drive up to 100W

n
1l

Tj = from -402C

NEWS!H!III
Samples available

~=SILICA

An Avnet Company

High quality and Reliability

Advanced protection function

Improved efficiency
Reduce EMI and noise

Reduce total system cost

Easy Layout

Main Applications

General purpose Low power motor drives

Dish washers ‘ Compressor drives

Refrigerators ‘ Pumps

Air Con Fans

2012



I 87 SLLIMM NANO Features S7SILICA

An Avnet Company

PART NUMBER STGIPN3H60A STGIPN3H60
Pin Count 26 26
Pkg Size [mm)] 29,5x12.5X3.1 29,5x12.5X3.1
Voltage [V] 600 600
Current @ Tc=25°C [A] 3 3
Rrnp-a) [°C/W] 50 50
Integrated bootstrap diode V; V:'
Smart shutdown function x ';
SD function £

v

Op-amps for advanced current sensing § "/
Comparator for fault protection x vf/
3.3/5V input interface compatibility v’} 'f,
Interlocking function ,.;r 'f,r
Under Voltage Lock Out (on both Vcc and Vboot) 'f/ "}

SILICA | The Engineers of Distribution



"l SLIMM NANO STGIPN3H60A Basic Features

LIN U (pin 16)

NC (pin 15)

HIN U (pin 14)

VcceU (pin 13)

NC (pin 12)

LIN V (pin 11

HIN V (pin 10

VceV (pin 9)

NC (pin 8)

NC (pin 7)

NC (pin 6)

LIN W (pin 5)

HIN W (pin 4)

VccW (pin 3

NC (pin 2)

GND (pin 1)

SILICA | The Engineers of Distribution

T1
1 D1
I =
T2
|
LN VBOOT S D2
HN HVG
vee
out
LVG
GND
T3
o1 D3
=~
LN VBOOT
HN HVG
vee
out
T4
LVG I
GND |»\ D4
LN VBOOT
HN HVG 5

vce

LVG
GND

%
I_“_I

O

&

O P

D18

VBoot U (pin 17)

P (pin 18)

U (pin 19)

N_U (pin 20)

VBootV (pin 21)

cut pin

N_V (pin 22)

N_V (pin 23)

cut pin

VBoot W (pin 24)

W (pin 25)

N_W (pin 26)

= SILICA

An Avnet Company

i

6Xx 4A/600V IGBTs with ultra- soft fast recovery diode.
3x L6388 (High voltage gate driver)

v’ Dead time and interlocking function

v’ Internal bootstrap diode

v 3.3V, 5V and 15V CMOS/TTL compatible
inputs

29,5x12.5X3.1



I ‘71 SLIMM NANO STGIPN3H60 Full Features

An Avnet Company
/LIN_U (pin 16) > VBOOT U (pin 17)
/SD (pin 15> 6x 4A/600V IGBTs with ultra-soft fast recovery diode.
——<__| P (pin 18) . .
Ul remo o 3x L6390 (High voltage gate driver)
HIN_U (pm 14) > = N Vboot 16 T1 | D1
I
G 1 v/ L6388 features plus:
3 HN ouT 14 .
VCC_U (pin 13) [ >— U,VS_U (pin 19 .
-V i 13) vee  ne o (i 19) v’ Shutdown pin and Smart shutdown
o N [ T2 |¥ £ D2
CINL (pin 12)—> 6lop  Lve AL v Comparator for fault detection
% opour  cpr 2 @ .
8law  om |2 —] NV (pin 20) v OpAmp for advanced current sensing
LLIN_V (pin 11) —>—— _—I
HIN_V (pin 10) VBOOT_V (pin 21)
U2 16390
VCC_V (pin 9) > TN vboot Cut pin
213500 HVG
. S HN ouT
OP2- (pin 8) 4 ee e V,VS_V (pin 22)
5 DT NC
OPOUT?2 (pin 7):>—| 6 op- LVG
z OPOUT CP+
OP2+ (pin 6) D—| oo o NV (pin 23)
LINW@ins) > cutpin
U3 16390 .
1| — 1 .
HIN W (oin 4 TN Vboot = VBOOT_W (pin 24)
_W (pi )D—‘ B I
3 HN out 4 1 I D5
R 5 ] i : 29,5x12.5X3.1
51 ot N =3 W, VS_W (pin 25) ) x . °
6 11 o
/SD (pin 2) —> o e T6
% orour  cpr 20 I
8 GND OP+ 9 1 = D6
GND (pin1) [—> _—.| ol NW (pin 26)

SILICA | The Engineers of Distribution
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I‘ﬁ NEWS!!! SLIMM SINGLE LEG Modular half bridge =5SILICA

NEWS!!I 2012
Samples available

1. Itincludes several innovative features:
= Modular and expandable solution
= Better Thermal behavior than a six-pack solution
= |Improved board layout

= Several “smart” functions embedded

. Siﬁeofme‘d for both PFC (W) and Motor Control (k) ;

04
m‘

SILICA | The Engineers of Distribution

STGIPS35K60L1 600V 35A L6390 based Y SDIP 22L
STGIPS40W60L1 600 V 40 A L6390 based Y SDIP 22L
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SLIMM SINGLE LEG Features

= SILICA

An Avnet Company

L6390 Driver available features
Pkg Size [mm)]

DBC substrate

Voltage [V]

Current @ Tc=25°C [A]

Rth (max) [2C/W]

Embedded Thermal Resistor (NTC)
Integrated Bootstrap diode

Smart shutdown function

SD function

Op-amps for Advanced current sensing

Comparator for fault protection

3.3/5V input interface compatibility

Interlocking Function

Under Voltage lockout (on Vcc and Vboot)

SILICA | The Engineers of Distribution

35A 600V Integrated bootstrap diodes
mean:
49.6*%24.5*5.4 .
component cost saving easy
layout
yes
/! /
600 Thanks to Smart Shutdown
function, ST HV gate driver can
35 turn off the IPM in a faster
(T:200ns) and safer way during
1.25 / abnormal state ( Over Current
or Over Temperature)
Yes / —/’/
Y /
es SD function available for an
Y A efficient connection with
es micro-controller
Yes
Yes (3 pins)
Integrated interlocking
unction can avoid any
Yes e c
malfunctioning coming from
Yes overlapped input signals
Yes
yes




I‘ﬁ SLIMM Motor Control Evaluation Board STSILICA

An Avnet Company

_ STEVAL-IHM025V1
.'

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

Motor Control KIT

STM32 i .
controller board e Induction motor
D‘ Debugger/programmer Eo—
. T,y

= 3 iﬁ. :
s -

SEGGER J-Link e : O (0ptional)

STEVAL-IHMO027V1

= 1 x IGBT IPM STGIPS10K60A
= 1 x buck converter based on Viper16

" 1 xIGBT power switch STGP10NC60KD ] Three-phase power stage with shunt-based current

reading

J Complete source files software libraries for 3-PH
Induction and PMSM motors provided

STEVAL-IHM028V1

= 1 x IGBT IPM STGIPS20K60
=1 x PWM SMPS smart driver VIPer26LD
= 1 x IGBT power switch STGW35NB60SD

SILICA | The Engineers of Distribution



I‘ﬁ 1KW Power Inverter STGIPL14K60 =SSJLICA

An Avnet Company

=Single phase connecting - supply voltage from 125VDC to
400VDC
= Possibility to use PMAC motors, 3-phase asynchronous
motors,

bi-phase AC motors or BLDC motors
» [Input in-rush limiter with by-passing relay
» Brake switch with over-voltage comparator
= Hall sensor or encoder input feature, tachometer input feature
= Over-temperature and over-current hardware protection
= Compact and safety design

1 X IGBT IPM STGIPL14K60
1 x PWM SMPS smart driver VIPerl6LD
1 x IGBT power switch STGP10NC60KD

Ordering code: STEVAL-IHM025V1
Evaluation boards available at: http://lwww.st.com/evalboards

SILICA | The Engineers of Distribution


http://www.st.com/evalboards

I [yl 1KW Power Inverter STGIPS10k60A <SSILICA

An Avnet Company

=Single phase connecting - supply voltage from 125VDC to
350VDC

= Motor control connector for interface with STM3210B-EVAL
board

» Possibility to use induction motor or PMSM motors up to 1000 W
» Regenerative brake control feature

* Input inrush limitation with bypassing relay

» Hall\Encoder inputs

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

» Tachometer input

» Compact and safety design

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

Ordering code: STEVAL-IHM027V1
Evaluation boards available at: http://lwww.st.com/evalboards

SILICA | The Engineers of Distribution
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I ‘ﬁ 2 KW Power Inverter STGIPS20K60 S7SILICA

An Avnet Company

=HV supply mode -voltage 90VAC to 285VAC or direct DC line 125VDC
to 400VDC

=Input voltage range extended to +400V to be compliant with PFC
s[nput inrush limiter with bypassing relay

=Brake feature with over-voltage comparator

=Single or three shunt resistors current sensing method
_=Hall sensor or encoder input feature

/* sTachometer input feature

=Over-temperature and over-current hardware protection

=Active fan with automatic over-temperature switching

=Relative compact and safety design

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

Ordering code: STEVAL-IHM028V1
Evaluation boards available at: http://lwww.st.com/evalboards

SILICA | The Engineers of Distribution
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An Avnet Company

y, =SSILICA

Stepper motor control L6470 DSPIN & L6480 CSPIN

SILICA | The Engineers of Distribution
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DSPIN & CSPIN
The new State of the Art in ustepping Drivers

SILICA | The Engineers of Distribution



I‘ﬁ L6470 DSPIN Functional Block “7SILICA

An Avnet Company

3V Volt.
Reg.
16MHz

Thermal
protection

SILICA | The Engineers of Distribution

Voltage mode
driving

Comprehensive

command set
86l 111 ls /

Protections ]




‘ﬁ L6470 DSPIN Features ~==SILICA

Supply voltage 8V — 45V
3Arms (7A peak)
Rpson=0.28 Q

Integrated Current Sensing (no external
shunt)

Up to 128 microsteps 0sC1 05C2 Ve ADCIN
Voltage mode operation _ﬁ |

VVVV-

Clock gen.

&

Sensorless Stall Detection freq divider

Vsa

Programmable speed profile

OUT_A1

OUT_A2

Programmable positioning el

|

PGNDa

v v v vy YVvyy

8bit 5Mhz SPI interface <:j>
(Daisy Chain compatible)

Interface

-

OUT_B1

Integrated 16MHz oscillator

OUT_B2

PGNDs

Integrated 5bit ADC — @

TH_WRN

Current

Integrated 3V voltage regulator e sensig

Thermal T
sensing & N

Over Current, Over Temperature I Comparators AGND

v vyvyy

and Under Voltage protections DGND
» QFN and HTSSOP package

SILICA | The Engineers of Distribution
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I K’I L6470 DSPIN Advantages: archittecture _E:S".'CAM

An Avnet Company

“Out of the Box” Driving Solution

» “Voltage Mode” brings Outstanding Performances
» Fully digital implementation

» Sine-Wave profile is achieved much more accurately than
In current mode

» 128 psteps/step beats 32 psteps of competition
» Higher position resolution
» Reduced resonances (instability, pole slipping),

mechanical noise and vibrations at low speed
» Reduced torque & speed ripple at low speeds i /f
» in a word... smoother operation // M

SILICA | The Engineers of Distribution




I Lyy L6470 DSPIN Voltage mode vs Current Mode  FSILICA

1. Abrupt current changes cause strong mechanical vibrations.
Current mode tries to follow even non idealities (reference voltage
quantization and sampling)

Noisy and jerky motion.

CURRENT MODE

|

current level \l/

An Avnet Company

2. Peak current is controlled.
Average current value is
different from target one.
Inaccurate positioning

PHASE ‘

CURRENT ¥ \ \Hhh;)!;f

— >

N
]
1
1
:
1
1
1
1

ON

OFF

Tsw Tsw
3. Non constant switching freq.
Torque ripple and EMI are difficult to control.

SILICA | The Engineers of Distribution
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I Lyy L6470 DSPIN Voltage mode vs Current Mode  FSILICA

An Avnet Company

Smooth current transient reduces mechanical
vibrations.
Motor movement is soft and silent!

Average current is controlled.
Accurate positioning.

VOLTAGE MODE

PHASE ‘

CURRENT /}r

current level ,\J/\
Ca AT
s 1

A
B A

{

Tsw Tsw Tsw Tsw Tsw

Constant switching freq.
Torque ripple and EMI are under control.

SILICA | The Engineers of Distribution
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L6470 DSPIN Advantages: Integration =SILICA

An Avnet Company

Intelligence integration

Speed and position profiles required complex ucontroller

routines

d SPIN

does the whole tricky job, listening to simple high level

Forward
direction

SPI commands 0 ~T0 s

Spa-adl

(step frequency)

SPD3 -

-
#
'.1_ REUN{SFPDd,; BW)
Prasent

pesitian

RUN{SPDZ, FH)

GaTo (Target pos) GoTa_DIR{Target pos,FWl

EUN {SPD3, FH)

SPD4 -

-
\ time
RUN (SEDL. FW)

SILICA | The Engineers of Distribution



I ‘ﬁ L6470 DSPIN Intelligence Integration S=SILICA

An Avnet Company

before dSPIN...

hi- icated ma"%é’ﬁ%'é%h’aﬁé‘ alog
i- pe oe'nance

ste p

”H

I f I 1 ——
system uC
I hi- perqf'cat%% ce many digital + analog
serial interface Y ? Step o dm’er :
hi- pe#'é:at%% ce many d di n%nav analog
|
]
d e

SILICA | The Engineers of Distribution
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I‘ﬁ L6470 DSPIN Intelligence Integration S=SILICA

An Avnet Company

...after dSPIN !

» System is heavily simplified

» No more dedicated pC to perform speed profile and positioning
calculations

» A lot less passive components

and... far better performances!

G4
&
Po
& (7
&4 &)
8 o
e o
Pe
o
o7

system pC

SILICA | The Engineers of Distribution



I ‘ﬁ L6470 DSPIN Technical Details i:r;:SHJC‘

An Avnet Company

PWM
)| Modulato
128 pstep r
Sinewave
generation PWM
)| Modulato
r
Optimal resolution Typical
is 128 psteps motor
(0.78% of a step) precision:
5% of a
step

SILICA | The Engineers of Distribution



I ‘ﬁ Voltage mode drawbacks and solutions STSILICA

An Avnet Company

% Back-Electro Motive Force  v/Effective and flexible BEMF
heavily influences voltage to

current relation compensation system

X Windings applied voltages 4 Supply voltage compensation
are perturbed by supply though integrated 5hit ADC
voltage fluctuations

X Phase resistances vary with v/ Phase resistance
temperature compensation register

SILICA | The Engineers of Distribution



I ST L6470 DSPIN BEMF Compensation ==SILICA

|

Without BEMF compensation With BEMF compensation
A SPEED KVAL SPEED
Maor KVAL SPEED
speed [r—r— - T
_________ KVAL
VPHASE 4
Aplied
phase wtage
BEMF 4
BEVIF
e N N
JaNVA\ aNA

IIIIII

SILICA | The Engineers of Distribution



I ‘ﬁ L6470 DSPIN BEMF Compensation S5SILICA

An Avnet Company

Starting amplitude:

Is the “zero speed” amplitude Starting comp. slope:
of the output sinewave Is the slope of compensation
curve when speed is lower than
Intersect speed
BEMF Compensation
Algorithm

% A

=

§ Sinewave

Amplitude
Motor speed :>

Final comp. slope:

Intersect speed: Is the slope of compensation
Speed at witch compensation curve when speed is greater
curve slope switches than Intersect speed

from starting to final value

SILICA | The Engineers of Distribution



I ‘7’ L6470 DSPIN BEMF Compensation r‘S,'.'CAM

et Company

i

According to motor conditions (acc/deceleration, constant speed,
hold) a different torque, and then current, could be needed

d SPIN logic switches from different compensation parameters sets
according to motor status

Acceleration [)|

_ BEMF Compensatiod
Deceleration :> MUX :> T Algorithm
Const. speed :> Sinewave

Hold j> - : Amplitude

e
otor speed T

Amplitude

SILICA | The Engineers of Distribution



I‘ﬁ L6470 DSPIN Current with BEMF compensation &5

4 ‘E ﬁ Z Z : ! : ! :
r-IEI:1I|:|:I4:II i 1 I1?I.EIEIi-|zI 1 1 II-I:i 1I?.IEEI9I2?1.5 1 1 1 I\@f 1 1 1 i 1 1 1 1 i 1 1 1 1 i 1 1 1 1 i 1 1 1 1

Soom 1 Chi3d —
S12md G0 .0ms

5.0

SILICA | The Engineers of Distribution

Soom 1 Chd —
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I ﬁ L6470 DSPIN Supply voltge compensation S SILICA

An Avnet Company

Compensation algorithm
calculates correction coefficient VS + n(t)

L6470

ADC [ comp :>®:>
]

Sinewave
Amplitude

Compensation coefficient is

5hit ADC measures actual : : :
applied to sinewave amplitude

motor supply voltage

SILICA | The Engineers of Distribution



I ‘YI L6470 DSPIN Phase resistance variation compensation i———r_—;s,'.'CA

An Avnet Company

Motor phase resistance increases during
operation causing a phase current
reduction and a torque loss

L6470

KTHERM () (%) )

Sinewave
Amplitude

Resistance variation can be
compensated by a programmable
KTHERM coefficient
(1to1.47)

SILICA | The Engineers of Distribution



I "I L6470 DSPIN Phase resistance variation compensation _%-:;S'

Calibration can be performed through the following steps:
« Stop the motor,

 Overcurrent threshold is set to a calibration value (Ical),
 Out voltage is increased at a low rate,

» When the calibration current is reached (FLAG notification),

the related Kval value has to be stored (KCAL) into the pC
memory

Winding resistance drift compensation can be performed via
the following steps:

« Stop the motor,
* Overcurrent threshold is set to a calibration value (Ical),
« Kval value is set to KCAL,

« Compensation coefficient (K_THERM reg.) is increased or
decreased to reach the calibration current (FLAG
notification)

SILICA | The Engineers of Distribution

Calibration routine

Stop
motor

k

Set
loce = lea

hJ

Set
Koar_nea = 0

k 2

Kval_held

Increase |,

'

m

YES

Set
Keal = Kval_hald

k4

STOP

LICA

An Avnet Company

Compensation routine

Stop
motor

¥

Set
loco = lea

Y

Set

Kea = Ku:l_lmld

Y

Increase
Kl.hlrrm

F
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IS7; L6470 DSPIN Stall Detection ==SILICA

An Avnet Company

Using integrated current sensing and the adjustable STALL current
threshold a cheap and easy stall detection can be implemented

STALL!
BEMF is null and

QUTRRS IS shddonly,

Ip“\AAA | 1al ope
VAVAY

BEMF

SILICA | The Engineers of Distribution



I ‘ﬁ L6470 DSPIN a complete digital interface = SILICA

» The fast SPI interface with daisy-chain
capability allows a single MCU to manage
multiple devices

v Programmable alarm FLAG open drain
output for interrupt-based FW
In daisy-chain configuration, FLAG pins
of different devices can be or-wired to
save host controller GPIOs

v BUSY open drain output allows the MCU
to known when the last command has
been performed
In daisy-chain configuration, BUSY pins
of different devices can be or-wired to
save host controller GPIOs

SILICA | The Engineers of Distribution



I‘ﬁ L6470 DSPIN Positioning & Speed profile AT SILICA

25
G

pC sends dSPIN high level commands...

Free-run - run at constant speed
Positioning - reach the desired position

... and dSPIN does the tricky job!

SILICA | The Engineers of Distribution
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I { L6470 DSPIN Fully progammable speed profile = SILICA

Maximum speed
from 15.25 to 15610 step/s
(15.25 stepls resolution)

»

Speed

/7 \
/N
/ / |
\
o NN
i I
i I
| ' ,
| Time
Minimum speed Acceleration & Deceleration
from 0 to 976 step/s from 14.55 to 59590 step/s?
(0.24 stepls resolution) (14.55 step/s? resolution)

SILICA | The Engineers of Distribution
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I ‘ﬁ L6470 DSPIN Costant speed command S=SILICA

An Avnet Company

Run(SPD, DIR) command drives the motor to reach the target speed SPD in
the selected direction. Target speed and direction can be changed anytime

Speed ‘.
(step frequency)

SPD3 |- —————————— - — - rm---

L
#
'.q_ RUN{SFD4 , BH)

SPDZ J======f === ofm =
EUM{3FDd, EW) \

EUN {SPD3, FW)

Minimam
Spasd

ROM (SEDL, FWh

P === === s s s s s s e s s == ==

SILICA | The Engineers of Distribution



IS7; L6470 DSPIN Step Clock Mode =SILICA

An Avnet Company

|

Very slow motion can be achieved enabling step-clock mode through the
StepClock(DIR) command

When L6470 is in step-clock mode, internal pstep logic is clocked through
the external STCK pin instead of internal motion engine

STEPCK

STEPCK_MODE

DIR

uSTEP | 10 | X11X12X13X12X I11

Time

SILICA | The Engineers of Distribution



I‘ﬁ L6470 DSPIN Automatic Microstepping Full Step =5 SILICA

An Avnet Company

Control system automatically switches from microstep to
full- step mode when the speed is greater than a programmable
threshold

Switching from microstep to full-step allows increasing the torque at

high speed with a:Iow,imp:acit on motion smoothness
Phase A | ' ' b

Phase B

| |
| |
| |
i i
I |
| |
| |
| |
i i
| |
P .
P |
| |
| |
i i
| |
| |
| |
| |
| |
I I
i |
] ]

' !
! !
! !
! !
| |
i i
! !
! !
! !
| |
|
i i
| Lo
! !
! !
| |
' !
' !
! !
! !
| |
i
] ]

I
T

|
|
|
|
|
] H 1
uStepping i Full-Step i uStepping

(2N+1) x m/4 (2N+1) x /4

SILICA | The Engineers of Distribution



I {y7 L6470 DSPIN External Switch Management

Device can manage an external switch to:

— immediately stop the motor

— init home position through GoUntil command

Voo

SW

)

4

I

External switch

= SILICA

An Avnet Company

i

GoUntil command moves the motor with a selected constant speed and stops
the motor when the switch is closed; at that time one of the following actions

can be taken:

— absolute position register is reset to zero

— current absolute position is stored into MARK register

SILICA | The Engineers of Distribution
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I Lyy 16470 DSPIN Progammable Output Slew Rate S SILICA

n Avnet Company

530 Vips

: I 290 V/ps
H=Bridge

180 Vius
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I ‘ﬁ L6470 DSPIN Daisy Chaining ==SILICA
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DEV 1
s I cs
CK CK
uc SDOw I l sDI
5Dl = SDO
DEV 2
cs
. —_— CK
uC SPI signals <O
Ty SDO
Cs 'y /_\_

"
LR N

i
SDOwm m Byte N XByte N-1X Byte 1 Byte N
o £ DEV N
; —_—
SDIm 4< Byte N XByte N-1X Byte 1 Byte N ‘ CS
i

CK
SDI
5DO
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I ‘ﬁ L6470 DSPIN Typical Application S5SILICA
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v Minimal component count

v MC: only 4 SPI signals + 2+4 optional
GPIOs

'\flg (8V -45V)
c 1
% DDPOL ICDD CVSJ_ é. Cosvor
£
|- L | -
VREG VDD VBOOT CP VSB VSA
RPU g §RPU
'n ADCIN[ }
. — FIAG Ra
- BUSY
- e e e e STBY OUT1A
o] STCK ouT2A
,'I: [
CK
5 sD0 L6470
}:E: SDI
Jsw
QUT1B
ouT2B
OSCIN
QSCouUT
DGND AGND PGND
1 1

LT
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‘y, NEWSI!I 16480 CSPIN Features

Supply voltage 7.5V - 85V

Dual full-bridge gate drivers
Fully programmable gate driving
Embedded miller clamp

Up to 128 microsteps

Voltage mode operation
Sensorless Stall Detection
Programmable speed profile
Programmable positioning

8bit 5Mhz SPI interface
(Daisy Chain compatible)

Integrated 16MHz oscillator
Integrated 5bit ADC

Integrated 3.3V voltage regulator

ADCIN

VDD
cs
cK

SDO

SDI

STBY

FLAG

BUSY/SYNC

STCK

sw

DGND

VSREG
1

VCC

~==SILICA

An Avnet Company

VCCREG VREG CP  VBOOT Vs
1 1

7

Voltage Reg.

[

Voltage Reg. TV%EG

HVGA1
OUTAT

LVGA1

HVGA2
QUTA2
LVGA2

PGND

HVGB1

OuUTB1

LVGB1

Oscillator

HVGB2
ouTB2

16MHz

[

LVGB2

Ext. Osc. driver

Clock gen.

&

PGND

T

T

Integrated 15V/7.5V voltage requlator

Full set of protection

e Over Current

e Over Temperature

e Under Voltage protections

SILICA | The Engineers of Distribution
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OSCIN  OscouTt

ES available
SOP H1 2012
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I‘ﬁL648O CSPIN Programmable Gate Driver Turn ON _i——:S'L'CA

An Avnet Company

Controlled current time
from 125 ns to 3.75 us

0 (125 ns resolution)
Gate 3 e g
source
curre nk ........
IGATE
] >

time
Controlled gate current
4,8,16, 24, 32, 64 and 96 mA
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IELMSO CSPIN Programmable Gate Driver Turn Off _i-—:S'L'CA

An Avnet Company

Controlled current time
from 125 ns to 3.75 us
(125 ns resolution)

Gate 1 _ tcr:

sink
Turn-off overboost time

cu rr&m't,_\ U to 250 ns

time
Controlled gate current
4,8,16, 24, 32, 64 and 96 mA

SILICA | The Engineers of Distribution



i

I [’I L6480 CSPIN Eval Board —é:s""CA

An Avnet Company

Try the new CSPIN with our demonstration board!

L6480 + STD10ONF10
Up to 85V —
Upto 10 A —
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AC DC PWR SUPPLY
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SILICA
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AC DC PWR SUPPLY ALTAIR FAMILY




I

An Avnet Company

I Ly7 ALTAIR05T-800 & ALTAIR04-900 Schematic  AEFSILICA

o8 v No Optocoupler!!ttl

SILICA | The Engineers of Distribution

f‘C'N ; >
No secondary side voltage
i 5 reference & error amplifier(s)
No secondary sense resistor
< 1T
— GND
—1¢ [ 1|
Redc +Caux Daux Raux
H e 3; Control of output voltage and current
entirely from primary side 5% accuracy
CDC VDD DRAN
s e bk
FRzeP — . ALTAIR05T-800 800V 11 ohm Typ 25°C
COVP IREF GND  SOURCE
U1 ALTAIR04-900 900V 16 ohm Typ 25° C
ALTAIR = coormp
|:| Rb e Cref |:| .
Rcomp sense
N



I

ALTAIR Costant Voltage Mode __§:=—-—:TS'L'CAM

; ﬂx AT
AV,
AN V [
AL N AVNALY

An accurate image of the output voltage can be obtained by sampling
the voltage of the auxiliary winding right at the end of transformer’s
demagnetization. We use our proprietary technique to do the job.
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I ‘y, ALTAIR Costant Current mode =SILICA
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Vin Vout

.|||_._{
y

o)
4
]
T

. Is
PWM k'__ \
R1 . LoGIC — >t

DEMAG [ | S llc » 1

LoGic | | Q

R
Rs Ic | crer
R2
Cref mmm—
T Ve » 1

v,
%7 ICREF:_FC
lour = ﬂ_(TONSEc) lb = Ve
2 \ T Rsense N v Valid in DCM only
o =N Rlrer
el I v Tout not depend on
> either Vin, Vout or Fsw

V,
IREF' T- TONSEC + (IREF - ?Cj : TONSEC =0
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VDS
O
A * *
Lm Ls Vout
’ 1
*
‘ O
Cin LIk )
=l Vinl
Vin
I .
|--> p— Vbs P
|_
O -
IPKp

K/ Operation close to the boundary
between CCM and DCM

v'Zero Voltage/Zero Current Switching
at turn-on achievable

v'Less EMI generated

K/Var'iable Frequency spreads spectrum

SILICA | The Engineers of Distribution

ALTAIR QR Commutation ==SILICA
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I‘l
¢ Lp&Cd i,
nly

' .
1
1
1
! X TN
- I \
: '; ' | nozvs! 'Ir ZVS
]
1 " 1

Is @ Vin2 >Vin

Ip @ Vin2 >Vin

le———=v fsw—>I

ZVS condition: Vin < VR




[y, STMicroelectronics WEB SITE Support

VIICIOEIECLO]]

Analog

Amplifiers & Comparators
ASSP for Industrial

Clocks & Timing Circuits

Interface, Filtering & Signal ..

Power Management

Sensors & MEMS

Overview

fLow-power, two- and four-channel clock
distribution circuits

= SILICA

An Avnet Company

7%

Highlights #~ Search e

ST introduces a new family of
single- and two-axis MEMS
gyroscopes

ST's MEMS enables motion
sensing in Openmoko mobile
handsets

ST promotes green power for
electronics

Faster broadband amplifiers
from ST accelerate multimedia
networking

A World of Analog J

Design

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

ST increases power output of

Our World of Analog products include sensors and MEMS, amplifiers, interfaces, analog front-end and back end, and power
management devices, among many others.
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KY[ STMicroelectronics WEB SITE Support  S=SILICA
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Vlicloelecyol Ky_’

Power
- f ¥ " Highlights 2~ 5earch e
. = STs" MDmesh™ V power-MOSFET
n n B MDmesh V Powerful Eﬂ:ICIEﬂCy technology achieves the industry’s
ower Conversion Modules Performance I:lreakthruugh MOSFETs Eﬁ;th?gnr;r55|stance per area for

Protection Devices

Mew power AC switches featuring
built-in surge protection deliver
the competitive edage for
appliances

Thyristors & ACSwitches

Transistors

ST advances IGBT switching
performance and reduces size in
energy-saving ballasts and

B . . e 3ense converters
Chatpast poserar (W) r

A World of Anaiog
- ’
Overview Desian

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.

IGBT: the latest series of ignition products achieves unrivalled low voltage drop combined with high energy capability for a more efficient
system design.
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[y, STMicroelectronics WEB SITE Support

= SMPS @ eDesign Studio
= Everywhere you need power

I/O Specifications

Input voltage

12 18| v
TN s

Output  voltage  Cumrent

5 W 1 A
Ripple #
Actuals —
-

@ vin: 18v  louk 1A ) i
Vout: 5v ripple: 40mv-D.8%
ILrpple: 15101 mMA- 151 %
fsw: 250 kHZ Tom: 1.2ps
bondwidth: 41.18 kHz

phase margin: 52.55°

& Design refinements...

3¢ Simulation: duty cycle 301 % &

M 18

=, ® 2

RS

o 5

= 10 0. L
-18 n

D1 2345678
@ Tirree [js)

Other

|
T e v
-|E Circuit
& L&
WiW 12w -8y
L #
Cin
15 UF D
COMP STPS5L25
— 7
Cc
——— 8.9 nF
Cr o
Rc
24 ki
1] Efficiency: 86.4 % C:J,. P" Bode: fo = 41.18 kHz - phase margin = 52.5° ki—'i
o0 _1m 0
3 i) o
G ™ g
T £ wo g
£ s oo i
£ :E' \ S
70 0 710
00 03 05 OF 0% 1 10 100 1k 10k 100k 1M
@ Cufput cument (A) @ Frequency (Hz)
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*Project: UNTITLED

-|E schematic

Ij BOH

I\ oscLaiver. .

Vour
5V £ 40 mv

IC

Diode

Incducior

| m—]
I

Q

—
lour 1 -

Couwr
S8 F

@& Losses 7887 mW-1346% &

487 456 mw - 52.046 %

244 .59 MW - 31.01 %

531 mMW-673%

1.54mwW-02%



