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SMED configurator v2.0 for STLUX™ and STNRG digital controllers

Introduction

This user manual provides complete information for software developers about the
complete STLUX and STNRG SMED configurator toolset.

The STLUX and STNRG SMED configurator is a powerful graphical interface that helps
application developers reducing time and effort to efficiently exploiting the SMED
technology, getting easily from an idea to proof of the concept and final product over STLUX
and STNRG devices.

The STLUX family of controllers is a part of the STMicroelectronics® digital devices tailored
for lighting applications. The STLUX controllers have been successfully integrated in a wide
range of architectures and applications, starting from simple buck converters for driving
multiple LED strings, boost for power factor corrections, half-bridge resonant converters for
high power dimmable LED strings and up to full-bridge controllers for HID lamp ballasts. The
STLUX natively supports the DALI via the internal DALI communication module (DCM). The
DALI is a serial communication standard used in the lighting industry.

STNRG devices are a part of the STNRG family of STMicroelectronics digital devices
designed for advanced power conversion applications. The STNRG improves the design of
the STLUX family to support industrial power conversion applications such as the PFC +
LLC, interleaved LC DC-DC, interleaved PFC for Smart power supplies as well as the full-
bridge for pilot line drivers for electric vehicles.

The heart of the STLUX (and consequently STNRG where not differently specified) is the
SMED (“State Machine, Event Driven”) technology which allows the device to operate
several independently configurable PWM clocks with an up to 1.3 ns resolution. An SMED is
a powerful autonomous state machine which is programmed to react to both external and
internal events and may evolve without any software intervention. The SMED even reaction
time can be as low as 10 ns, giving the STLUX the ability of operating in time critical
applications.

The SMEDs are configured and programmed via the STLUX internal low power
microcontroller (STM8).
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Reference documents

e  For hardware information on the STLUX controller and product specific SMED
configuration, please refer to the STLUX product datasheet and reference manual
(RM0380).

e  For hardware information on the STNRG controller and product specific SMED
configuration, please refer to the STNRG product datasheet and reference manual
(RM0380).

e  For information about the debug and SWIM (single wire interface module) refer to the
“STM8 SWIM communication protocol and debug module” user manual (UM0470).

e  Forinformation on the STM8 core and assembler instruction please refer to the “STM8
CPU programming manual” (PM0044).

e  For information on the STEVAL-ILLO68V1 evaluation board please refer to the

databrief.

e  Forinformation on the STEVAL-ILLO75V1 evaluation board please refer to the to the
databrief.

e  For information on the STEVAL-ISA164V1 evaluation board, please refer to to the
databrief.

e  For more information on the “STLUX™ digital controller bootloading procedure”, please
refer to the application note AN4656.
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Acronyms

A list of acronyms used in this document:

Table 1. List of acronyms

Acronym Description
ACU Analog comparator unit
ADC Analog-to-digital converter
AWU Auto-wakeup unit
CKC Clock control unit
CPU Central processing unit
CSS Clock security system
DAC Digital-to-analog converter
DALI Digital addressable lighting interface
ECC Error Correction Code
FSM Finite state machine
FW Firmware loaded and running on the CPU
GPIO General purpose input/output
HSE High Speed External crystal - ceramic resonator
HSI High-speed external crystal - ceramic resonator
12C Inter-integrated circuit interface
IAP In-application programming
ICP In-circuit programming
ITC Interrupt controller
IWDG Independent watchdog
LSI Low-speed internal RC oscillator
MCU Microprocessor central unit
MSC Miscellaneous
PM Power management
PWM Pulse width modulation
RFU Reserved for future use
ROP Read-out protection
RST Reset control unit
RTC Real-time clock|
SMED State machine event driven
STMR System timer
SWIM Single wire interface module

DoclD028624 Rev 1
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Table 1. List of acronyms (continued)
Acronym Description
UART Universal asynchronous receiver transmitter
WWDG Window watchdog
Kys DoclD028624 Rev 1 7141
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STLUX SMED configurator features

The following features are available in this tool:

Device selection

SMED configurations scheme

Input configuration

Clock settings

FSM (finite state machine) configuration
Register view

C code generation

Board connection and setting

DoclD028624 Rev 1
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4 Home view

Figure 1. STLUX SMED configurator home

r

&7 ST SMED Configurator - Project: UNTITLED = | B s

‘ Mew |23 Open ®cClose [ # Options 3] fullscreen  Help |
'I life.augmented

STLUX™ STNRG™
Development Environment

Last Saved Project %

Device Name Path Date modified
STNRG328A STNRG328A_2015-10-02_19-09 CAST Smed Configurator projects\STMRG328A_2015-10-02_10-() 05/0ct/2015 19:10: |4
STLUX385A STLUX3854_2015-10-02_19-08 CAST Smed Configurator projects\STLUX385A_2015-10-02_19-0| 05/0ct/2015 19:09
STLUX325A STLUX325A_2015-10-02_19-06 CAST Smed Configurator projects\STLUX3254_2015-10-02_19-0| 05/0ct2015 19:06:
STLUX383A STLUX383A_2015-10-02_19-05 CAST Smed Configurator projects\STLUX383A_2015-10-02_19-0 05/0ct/2015 19:05:
Allrights reserved ©2015 STMicroelectronics | Terms of use | Privacy Policy
The home view gives you following possibility:
1. To open a project by choosing from a list of the last saved project.
2. To choose an action from the menu bar.
KYI DoclD028624 Rev 1 9/41
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Menu bar

New button
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The menu bar contains the commands that can be used to manage the application.

The available menus are:

New

To select a device for a new project
Open

To open a project from a folder
Save

To select a save option

Option

Opens the option window

Full screen

To run the application in the full screen mode

Help

Provides information about the desktop application.

Figure 2. Smart device family selection

STLUX

The STLUX™ family of controllers is a
part of the STMicroelectronics® digital
devices failored for smart lighting
applications. The STLUX controllers
have been successfully integrated in a
wide range of architectures and
applications, starting from simple buck
converters for driving multiple LED
strings, boost for power factor
corrections. hali-bridge resonant
converters for high power dimmable
LED strings and up to full bridge
controllers for HID lamp ballasts.

STNRG

STNRG devices are part of the
STNRG™ family of STMicroelectronics®
digital devices designed for advanced
power conversion applications. STNRG
improves the design of the successiul
STLUX family, now integrated in a wide
range of LED driver architectures. to
support industrial power conversion
applications such as PFC+LLC,
Interleaved LC Dc/Dc, Interleaved PFC
for smart power supplies as well as Full
bridge for Pilot-line drivers for Electric
Vehicle.
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Figure 3. Smart STLUX device family selection

STLUX385A STLUX383A STLUX325A STLUX285A
TSSOP38 TSSOP38 QFN32L TSSOP28

PWM: x6 CMP extRef: x1 PWM: x5 CMP extRef: x1 PWM: x5 CMP extRef: x1 PWM: x4 CMP extRef: x1
DIGIN: x6 GPIO: x5 DIGIN: x5 GPIO: x5 DIGIN: x6 GPIO: x4 DIGIN: =3 GPIO: x4
ADCIN: =8 SRAM: ZKB ADCIN: x8 SRAM: ZKB ADCIN: =8 SRAM: ZKB ADCIN: x8 SRAM: ZKB
ADC Gain: x1ixé DALL Yes ADC Gain: x1 DALL “es ADC Gain: x1 DALE “es ADC Gain: x1 DALL “es
CMP: x4 CMP: x4 CMP: x4 CMP: x4

Create Create Create Create

T Datashest %1 Product Folder X Datashest %1 Product Folder T Datashest %1 Product Folder X Datashest %1 Product Folder

The “New” button runs a devices selector that indicates a different field application for
a family product and different features among devices of the same family.

Open button

The “Open” button opens a browsing windows to select a *.prj or a *.smed project.

Figure 4. Open button dialog box

&7 Open lﬂ
. J=| . » Computer » OSDisk (C) » ST Smed Configurator projects - | + Search 5T Smed Configurator... 2 |
'-\_j' P g proj t g
Organize + Mew folder §= « [ .@.
-
- Favorites Il Name Date modified Type Size
§
= L | STLUX325A_2015-10-02_19-06.prj 10/2/2015 7:06 PM PRJ File 23 KB
Bl Desktop L | STLUXZ83A_2015-10-02.19-05.prj 10/2/2015 7:05 PM PRJ File 23 KB
i Libraries m L | STLUX385A_2015-10-02_19-08.prj 10/2/2015 7:09 PM PRJ File 23 KB
g‘] _MAIN_ || STNRG328A_2015-10-02_19-09.prj 10/2/2015 7:10 PM PRJ File 23 KB
3 Documents
| My Documents
. Public Documents
;J'- Music
| Pictures
=1 Subversion
B Videns k%
File name: - [Project file (*.prj;*.smed) v]
[ Open |v] ’ Cancel ]
L
‘,_l DoclD028624 Rev 1 11/41
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Save button

The “Save” button opens a drop-down list to select a different option.

Figure 5. Save button menu options

N
Lﬁ Save As..

b

e Save

Saves the active project (if change is detected)
e SaveAs...

Saves the active project with a new name
e Save CFile

Saves the text file, that contains the “C” source code of a simple function that initializes
all the registers conforming to the current configuration.

Option button

The “Option” button opens a dialog box for choosing the same option used during the
C code generation.

Figure 6. Option button dialog box

Options settings »

Unused Smeds
| ) Disable Clock -
{ ' ResetRegisters

| C-Code generation; I

«1an assignment for each register
groups consecutive registers that have the same value |

(" » Do not show this dialog again

Ok Cancel

)
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Home view

Full screen button

The “Full screen” gives possibility to use the entire screen for the application. The feature is

useful for a monitor or a projector with a very low resolution.

Help button
Figure 7. Help button menu options
E User Manual
Release Motes
6 About
e Help

Opens this file
e Release Notes

Opens the Release Notes document
e About

Opens the About window.

)
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5 Device view

The device view contains a navigation bar and an interactive image in order to:
1. Configure the internal clock (item “3” in “device view picture”)

2. Configure the external clock (item “4” in “device view picture”)
3. Configure the comparator block and SMEDs (item “5” in “device view picture”)
4. Configure the finite state machine (FSM) (item “6” in “device view picture”)
5. Configure the analog-to-digital converter block (item “7” in “device view picture”).
Figure 8. STLUX / STNRG device scheme
&7 ST SMED Configurator - Project: *UNTITLED = | B[S
r [ New [& Open '®close [ Save 2% Options [5f fullscreen  Help [
,I life.augmented
« STLUX385AScheme SMED Configuration State Machine  ADC  Register View Board View
- o SrSMEDs (date Mochine)
I
HSI - 16MHz :
e d () |
]
I
1
HSE 20 MHz ° ° :
[}
1

3x Events

1
1
1
1
1
5 - - '
éx Digital Inputs !
I_' !
]
1
4
g; ADC with
3 seqguencer

Serial - 12C CPU

e

Registers

%t
i

Y

) DataShest 2 Product Folder

)

14/41 DoclD028624 Rev 1




UM1981

SMED configurations scheme

6

SMED configurations scheme

This page allows the user to establish:
e Enabling and setting comparators
e Inputs selection for each SMED

e  Working mode for each SMED

Which PWM is connected to the extern
Control the switch matrix both in the graphic and in tabular way
Show up the pinout of the device, highlighting the binding pins.

Figure 9. SMED configuration scheme view

&7 ST SMED Configurator - Project: STLUX385A_2015-07-22 2049

"I life.augmented

New [3 Open '®Close [g Save 3¢ Options [5Z fullscreen Help [

& STLUX385AScheme  SMED Configuration  State Machine  ADC  Register View Board View
Bl Switch Matrix 16 MHz(%) »clk SMED 0] **| Pinout
i = Enabled © —
*1LOC A 4/*@ PWMO
CPig L (D > extcil ()
_Ocro f / == i if o »
Vref: 0 my— = . | | N qCouple
— | o —————————————————
- | | 16 MHZ (% )—— clic SMED 1
CPPI0] By~ | | cFigm o enabled @) —]
- | - oTLO— >
I|I =] P4
| CP3 o =) extchl (P
\‘ H‘ | CrO o 1o
> Ocr1 | - *LO— ~ )
wet omy— - TS & | o Coupler
-— Y Y G Ty
el e | | 16 MHz (F)—-clk SMED 23 |
= I\ \ | I D *( eEnabled @) =
'\\ \ el | Rl O o ext il (P Ak =L Pwm2
N [ | CP1g |
Ocprz oML }— -+ orive out ()
Vref 0 my— - B | | ﬂ I_ 5 @sync
.
- 3 clk
CPP[2] B+ I/-' \ || = Enatied @O
- I *LO— PIWM3
Pt g | () ! extchl() L
Ext. ref (B DIG4 B
~_©OcP3 | LOC— orive out @O
Vref 0 mV— = ™~
> | e
-
CPP[3] @ + L I| | enabled (P
-~ > L
| i Ext ol A o Pwm4
Internal sources / »l
SW[0:5] = 4 N < Couple
PWM[0,1,5] & b’é:lk\ e
DIGIO:S] A Enobled O
> L~
o e B L pwms

3
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6.1.1

6.1.2

6.1.3
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Comparators configurations option

STLUX and STRNG devices show different comparators type:
1. Simple comparator

2. Comparator with external Vref

3. Comparator with hysteresis.

Simple comparators configurations option

The basic configurator allows us to enable the comparator unit and choice voltage reference
level.

Figure 10. Simple analog comparator enabling

(cPo . OcPo
! 0 Vref 164 mV— -
CPP(0] B4 cPPO] B
e
Comparator disabled Comparator enabled

Comparators with external Vref configurations option

Comparators with external reference show an additional control to select if use internal DAC
or external reference voltage.

Figure 11. Analog comparator with external reference

Extwel(D ExtwetD
Vref 0 mv— - = CPM3e—-
-8 S N —

CPP3| &4+ cPPBlE-+ g CPP{Y B+

Comparators with hysteresis configurations option

Comparators with hysteresis show additional control to select
e If add or subtract an offset to voltage reference
e  Choice the hysteresis level to use (as a percentage of an infernal Vref).

)
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Figure 12. Analog comparators with hysteresis

Extvet@® Ext. Vret (O Cicre
oy [P - NO
tef. m —l-ﬂ"‘QcPo Vref: 0'mV
i i *u:_. NO
CPP[0] m—I-g. .l CPP[0] @
Comparator disabled Comparator enabled

The graphical user interface helps user to set comparators in a very easy way.

Figure 13. Analog comparators hysteresis setting

Ext. Vref () Ext.Vref () |
e SVHT ©cPo — 7 OcP
Vrrst? (] | — @ Vayst? [T !
vevers (7 || Versts (7 ]|
Vrrsts [T Vevsts [T
Vierst4 [[] O CP1 : Vervard [T .-
Vavst3 [ |74 Positive Hysteresis voltage code 5
VeysT2 Hy " YT T .
VysTi VrrsT
, Nohyst. [ | No hyst. [[x
~.OcP2 Ocp
Comparator: Hysteresis setting Comparator: Hysteresis tooltip

6.2 SMED configurations option

All the possible SMEDs configuration schemes are:

e  Single SMED

e  Synchronous coupled SMEDs

e  Two synchronous coupled SMEDs

e  Two asynchronous coupled SMEDs

e  Asynchronous coupled SMEDs

e  Externally controlled SMED

The page shows the six SMEDs and for each of them there is a button to enable it and

a button to choose the control mode (internally/externally). Each SMED, if not coupled to

another, will be configured respectively in the SINGLE mode or EXTERNAL depending on
whether the control button in either “Int” (internal) or “Ext” (external).

DoclD028624 Rev 1 17/41
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SMED configurations scheme

Figure 14. SMED unit configuration

Clock.
The user can change the clock

setting clicking on it

GPIO connect.
To change clicking on it

6.2.1

—

16 MHz(V)—» clk o |sMED O
i Enabled i =
CFQ P O ; A
CP1_o L 0O extc () i
cP2 L |
LEO— .
F ¥ \\/ﬂ ‘niinle .
Name.
The user can put an Alias
clicking on it
Input.

The user can change the Inputs
setting clicking on it

Synchronous/asynchronous coupled SMEDs
To configure 2 SMEDs in the coupled mode it's needed to click on the figure of the part
showing the possibility of coupling the SMED.

Figure 15. Two coupled SMEDs

16 MHz(V— > clk M Y sMED 2
enabled @) e =

cP2 ] Dﬂ
% ® : () N
.1 e

L,

4 Couple

SMED 2 |

16 MHz (V——» cli
enabled )

.%D l ey
2 MWOo—

)
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3

The result is that the tool shows graphically the 2 SMEDs coupled and allows the user to
configure their features.

Figure 16. Two coupled SMEDs configuration

Unlock. Drive Out.
To change clicking on it To change clicking on it
16 MHzZ(V)—» clk " | sMED 23
R Enabled I -
cP2 - |
| i -—4/
LR oL O)- > extctd ()
FeLO—> orive out () ¢
7& | :' @©sync
“| clk D
Enabled
z: 10 | ey W
— oL O—
2 LOo— prive out ()

Sync/Async.
To change clicking on it. Only for SMEDs 4 and 5 coupled

To remove the coupled mode click on the part that highlights the coupling of SMEDs.

Figure 17. Two coupled SMEDs mode enabling/disabling

16 MHz (V) clk | sMED 23 |
s Eabled @
CPO Lo 4 ey ol
e 31 g >
ﬂ-'LD——vl Drive out( )
8 o
—u-|cik C}
Enabled
o *LQ | ten(y =X
_CP1 oMY . Ext C
2 TLO— Drive out (P
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6.2.2 Two synchronous/asynchronous coupled SMEDs

To configure 4 SMEDs (SMEDO - SMED 1 - SMED 2 - SMED 3) in the “two coupled” mode
it's needed to click on the area representing this mode:

Figure 18. Four coupled SMEDs enabling

> clk

Enabled (P
e =%
g Ext (D) B
>
T auple
| cli

enabled (P
edcr(y) WX

B
e %
,‘ Ext i) 1
4 couple
B u:!k\
Enabled ()

sy W&

L

The result is that the tool shows graphically the 2 SMEDs coupled and allows the user to
configure their features.

)
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Figure 19. Four coupled SMEDs
16 MHz(V)o— o/ clk O SMED 0123 |
i Enabled .
o MOoH— m— %m
EA e ¥ . et (P
WO rive out )
e TIsyne
s clk
L mo N enabled @)
cPz -LD - =10 Hha B
b i = orive out(CJ)
TFSynec — e
+— cli O
. Enabled
S e | > o 5
C TS . et el (P
e 1_[:)——-| Drive out( )
i L - (Tsync
L clk
o : enabled @)
CPY -L ® . mtcr(p B
2 MO— orive out () |
6.2.3 Clock setting

3

Once a SMED configuration scheme has been selected, it is possible to configure the clock
of the used SMEDs clicking on the clock label.

Figure 20. Single SMED clock configuration

16 MHz (v} clk | SMED O |

enabled @)
CPO
—— ol O— o | o]
Pl oL () . ext el (R
Ca e .
. \/ l:? '_. DLIne
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A dialog will open in order to select one of the all possible values for the clock.
Figure 21. SMED clock configuration dialog box
Clock Settings »
Clock for SMED 0
Frequency 1 | Clock source from = 4| Period Divisor
96 MHz = PLL @@ 96 MHz internal 1042 ns 1 |4
43 MHz | PLL i@ 96 MHz internal 2083ns 2
24 MHz | PLL i@ 96 MHz internal 41.67 ns 4
20 MHz | HSE @@ 20 MHz external 50 ns 1
16MHz HSI@16MHz  internal 625ns 1
12 MHz | PLL @ 96 MHz internal 83.33ns a
10 MHz = HSE @ 20 MHz external 100 ns 2
8 MHz | HS3l @ 16 MHz internal 125 ns 2
6 MHz  PLL @ 96 MHz internal 166.67 ns 16
BMHz | HSE @ 20 MHz external 200 ns 4
4 MHz | HSI @ 16 MHz internal 250 ns 4 B
3MHz | PLL i@ 96 MHz internal 33333 ns 32
25MHz | HSE @ 20 MHz external 400 ns a
2MHz | HSI @ 16 MHz internal 500 ns a
1.5MHz | PLL i@ 96 MHz internal 666.67 ns 64
1.25 MHz | HSE @ 20 MHz external 200 ns 16
1MHz | HSl @ 16 MHz internal 1us 16
750 kHz | PLL i@ 96 MHz internal 1.33 us 128 L
AR kHr HeFE i 20 B aviarnal 10 us % ¥
Ok Cancel
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6.2.4 Input setting

Once a SMED configuration scheme has been select, it is possible to configure the inputs of
the used SMEDs clicking on the input label.

Figure 22. SMED input configuration

16 MHz(V}——» clk o | SMED O |
— Enabled re——]
1P oMt ext el (R
CP2 1'::]__"'
* \/ -‘ Calnie .

A dialog will be open in order to configure the three inputs of the selected SMED.

Figure 23. SMED input configuration dialog box

SMED 0
Enabie Control  Level Alias I
InSigno(» cPo L Falling Edge | /nsioni | D Latched [
Insign1(» cP1  TL FalingEdge  [/nSians |
insignz(» cPz T FalingEdge  [/nsign2 |
0Ok Cancel
I

It is possible to enable an input directly clicking on the “Enable” button:

InSign0 (P «<— InSigno O

It is also possible to change the input trigger level directly clicking on the trigger icon:

A menu with the 4 possible values will be opened:

Figure 24. Menu with the 4 possible trigger values

[ H
¢« TL raoling Edge
|
J7 rising Edige
Lo LEWE
™= High Lewvel

It is also possible to enable on the InSign0 input line a supplementary latch functionality
used to memorize an occurrence of an InSign0 capture condition.

)
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Figure 25. SMED input configuration - latched input

SMED 0

Enable Control  Level Alias

!
Ingign0(»  cPo  TLl Falling Edge | /nsigno (D Latched | |

insign1(d cP1  TL FalingEdge  |/nSign |

insignz(» cP2 T FallingEdge  [/nsign2 |

Ok Cancel

This allows a deferred event transition occurrence from any of the configured states to react
to InSign0 input capture. The latched information is selectively cleared by entering any of
the SO-S3 states if the latch reset for the state is set in the correspondent SMED state
machine page.

)
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Figure 26. State machine view

& ST SMED Configurator - Project: *STLUX385A_2015-07-22_20-49
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Enable @ f 0 cnt ~
Interrupt § ) | O &\
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&
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Enable (3
Interrupt § ()
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Switch matrix

The “Switch Matrix” button allows to show internal multiplexing.

The signal families multiplexed are the following:

o DIGINs (primary input signals)

e  CMPs (output of the internal comparator units)

e  SW (internal register signal driven by SW)

e  PWMs (available only for some SMED units).

Figure 27. Switch matrix dialog box

l Switch Matrix x
smep | Eve™
sl 1 10 11
0 cP0 | DIGO | DIG2 | DIGS
0 1 ch1 | pico | pies | cp3
2 cp2 | D61 | DIG4 | swo
0 ce1 | piG1 | DiG3 | DIGO
1 1 cP2 | DiIG1 | DIG4 | cP3
2 cP0 | DIG2 | DIGS | sw1
0 cp2 | oig2 | pigs | DIG1
2 1 cr0 | DiG2 | DIGS | PWMO
2 cP1 | DIG3 | DIGO | sw2
0 cPo | DIG3 | DIGS | DIG2
3 1 cP1 DIG3 | DIGD | PWM1
2 cr2 | piGa | DIG1 | sw3
0 cr1 | DiIG4 | DIGO | DIG3
1 4 1 cP2 | DIG4 | DIGL | PWMS
2 cPo | DIG5 | DIG2 | Sw4
0 cr2 | oiGs | DIG1 | DIG4
5 1 cpo | piIGs | DIG2 | cP3
2 cp1 | pico | pIG3 | sws
] Close
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6.2.6 Pinout

The pinout button shows the package and pinout.

Figure 28. Device pinout dialog box

- CPﬂ.lo i i
Pl (P — > il ®
| PinOuts x
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DIGIN[1] ‘ i l ADCIN[2]
GPIO1[1yPWMI [ 3l ADCIN3] 2
Vref:0 mv apiotzypwie i 1 ADCING4] :
CPP1] & + DIGIN(2Z} 1 ADCIN{S] -
1 oiciNgz) B o il ADCINE] p
criotsyPwns B - 4 ADCINIT]
|y
g swiM I . = W vssa e
VieE 0 mv— - | NRST |10 5 1 VDDA L
| voo Bf4 gg 1 cPP(o]
CPP[2] B + 3 vss [|12 ‘hﬂ i cPPi1]
vout Bt i cPM3) i
Ext. Vref () GPICO[4)/Dali_TXN2C_sdalar_TX | 14 1l crr2)
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7 State machine view

The state machine view allows to design the finite state machine configuration and thus set
the SMED registers implementing it.

Figure 29. State machine configuration

‘ o/ Mew [@open ®ciose |gSave ,f Opions [7 tuliscreen Heip [ I
,’ Lt ougmented
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————
SMEDO SMED2 SMED3
—
worsetngs SMED O - Single
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» 1
FSM Counter Overflow Interrupt §f (B 1 :
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¥/ S0 83
Enable @ . 25ent Oent &r
interrupt § () '& O 1O !
Lateh Rst Lateh Rst (D
nSignt: cP1 L
_ i .
Enable () \ o7
interrupt § (D ! M
q * 82 %\
] Scnl |
. e J
insignz: ce2 "L ——
Enable () VA _H
Interrupt § OB
Fromsiste 14 toswe 2. condition Pumonexit | Counterreset
s 50 Start m e
50 s0 nSignd o L
0 3] 25 ent 0 @
51 s2 5ent ] L ]
52 s0 5 ent | o

This page is divided into 2 parts:
1. General settings

a) Interrupt

b) Dithering

¢) Time stamp
2. Transitions.

3
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7.1 General settings
7.1.1 Interrupt settings
The “Interrupt Settings” is used to configure the interrupt handling.
Clicking on the label “Interrupt Settings” a dedicated window will be opened.
The interrupts are grouped in three blocks for the state timers compare events, external
input events and counter overflow event.
Figure 30. Interrupt settings dialog box
Interrupt Settings
State Compare
I2e I
[de k3
F¥s2
FOps3
# (I FSM Counter Overflow
Ok Cancel
7.1.2 Dithering settings

)

The “Dithering Settings” is used to determine in which PWM cycle(s) to apply the temporary

increment of the selected timer. Any number of cycles may be enabled/disabled.

Clicking on the label “Dithering Settings” a dedicated window will be opened.

Figure 31. Dithering setting dialog box

Dithering Setting

| Cycles:

0 1

Temporary Increment:
i Time Register state 3

2

L4

Ok

Cancel

Average time compare over 8 cycles: 15.62 ns
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7.1.3 Time stamp setting

The “Time Stamp Setting” is used to control the dumping feature of the SMEDs.

Clicking on the label “Time Stamp Setting” a dedicated window will be opened.

Figure 32. SMEDs time stamp dialog box

- . -

Time Stamp Setting X

(Binput0 (®input 1 (Pinput2 (P Ever (PLock

Ok Cancel

714 State timer setting

The “State Timer Setting” is used to control the initial value of the State 0.3 timer (clock ticks
or time interval) and the “Update Mode” to be applied: instantly, on the “PWM Rising Edge”,
“PWM Falling Edge”, “Counter Reset”.

Figure 33. SMED state timer setting dialog box

| State Timer Setting x

Update Mode: PWM Falling Edge

Instantly
State 0 timer: [ PWM RISIng Edge

State 1 timer: [ PWM Falling Edge

Counter Reset
State 2 timer:
State 3 timer: cnt

Ok Cancel

)
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7.2 Transitions

In the center of the page is representing the FSM.

Figure 34. Finite state machine transitions

% ST SMED Configurator - Project: *STLUX385A_2015-07-22_20-4
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.
InSign0: CPO - Latched T State namd = \§7
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Latch Rst
S &
Insign1: cP1 T /’\x Latched Information —=
Enable (D Transition e
click to change ™ jpu—
Interrupt § OB 5 i
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Ocnt Ocnt tate Timer
( click to change
Insignz: cP2 T Al 1‘
- Latch Rst(D
Enable ()
Interrupt
nio Interrupt on state timer compare events
Transition Summary
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idle s0 Start B [ ]
50 52 InSign0 o ®

To add a new transaction, click on the button relative to the initial state of the transition.

A dedicated window will be open to select the end state of the transition.
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Figure 35. State machine transition setting dialog box

Transition settings - SMED 0 - Single X
Transition settings - SMED 0 - Single

Path

From State: 53 (To State: selecta state]

oK Cancel

To define a transition three steps are needed:
1. Path:

Determines the path of transition from the initial state to the end state. The tool
automatically determines the type of transition (sequential or controlled) or, in case of
ambiguity, leaving the user the choice.

2. Condition:

Determines which is the condition that generates the transition: the state timer
compare, edgeX triggering event, edgeY triggering event and their combination.

3. Action:

Determines which is the action of the transition in term of the PWM value and reset
counter.

)
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Figure 36. State machine transition setting dialog box

Transition settings - SMED 0 - Single x

Transition settings - SMED 0 - Single

(Path

From State: 50 To State: S1

| sequential [> @ \
\ controlled [# f
[ | | | &) %! |

T

' ik Y i < '
1| Condition Action
. PWM:
f LI reset Counter (_J
”5’5"9/ uset (P useitCP
@ et @[insigno @ |insigno
InSigni InSign1
InSign2 InSignz
AN FAN v

OK Cancel

For controlled transition the user can enable the possibility to enter the HOLD state and
decides which is the condition that determines the exit from the HOLD state to go on the end
state of the transition.

The tool uses four different symbols to identify the transition:

Sequential transition

a Controlled transition

INe Controlled transition with the HOLD jump and exit from the HOLD when the same
condition is retriggered.

Controlled transition with the HOLD jump and exit from the HOLD when the coupled
SMED enters in the HOLD.

iljc

)
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8 Analog-to-digital converter view

In order to offer a very complete tool for the SMED device setting, you can configure the
ADC block. In STNRG devices the user can enable and perform a digital conversion by
a trigger generated from the finite state machine.

Figure 37. ADC configuration dialog box

r JHew (@ Open [ Save o0 Options (3 fullscroen  Heip [
RL382 IF gurabp Ty | Adc o | Wi Bpal "

1 Hi Trigges 8 ource
SNED1]

Gan =xl Ced

i Samphng
2 Q =34 Mz st ¥ TR
Canatied il:::mmd 5
10, |Lom
ADC 7

4 8 FIFO registers

As shown in Figure 37, the user can:

Select the source to use as a hardware trigger

Select the sampling frequency and source frequency (HSI clock, PLL clock, HSE clock)
Select the analog input

Select a delay to apply to the first conversion

Select which format to use for the digital result

Select if perform a single conversion or a circular conversion.

I

)
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9 Register view

After finishing the project, in the “Register View” the user is able to view how the internal
register has been set.

The interactive tooltip shows the setting for each single register row with the light gray color
which indicates that the component is not used and no configuration setting will be send to
the board.

Figure 38. SMEDs register view
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10 Board view

10.1 Preliminary board configuration

In order to be able to connect a STLUX / STNRG device based board, there are a few
simple operations to be done to get ready.

10.1.1 General purpose GUI firmware check

The first step to connect your board to the SMED configurator is to be sure the general
purpose GUI firmware has been uploaded to your device. This is by default the evaluation
boards native configuration for available boards such as the STEVAL-ILL068V1, STEVAL-
ILLO75V1 and STEVAL-ISA164V1.

In case you need to reset your hardware to this default configuration, you can find the
general purpose GUI available on the ST website. You can either download it to your device
via the SWIM interface by using development tools (IAR Systems®, Raisonance or Cosmic)
or via a serial port by using the bootloading procedure as explained in the “STLUX™ digital
controller bootloading procedure” application note (AN4656).

10.1.2 Serial port connection check

Once your board firmware configuration is ready, you can connect the UART serial port to
your computer using a USB cable. Then please check the assigned COM port shows in the
dialog box as shown in Figure 40: Board view connection dialog box and confirm the
connection port by pushing the OK button.

10.2 Loading a model on-board

When the model is ready, you can transfer changes on a real board.

Using the “board view”, you will be able to:

e View the current model loaded®

e Manage the connection to a real board®

e  Write SMED configuration's registers to a replicate model on the real board®
e  Start the execution of a single SMED or all SMEDs®

e Run asingle operation (read or write) by a dedicated dialog window(©.

a. Refers toFigure 39: Board view on page 37: Initial view”.
b. Refers to Figure 39: Board view: “Final view".

c. Refers to Figure 39: Board view: “Single operation dialog window”.

)
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You can connect the board and write the registers configuration in two ways:
1. One shot

a) Simply pressing the central button.
2. Two steps

b) First connect the board by the “Connect...” button

¢) Then write information on the board by the central button.

Figure 39. Board view
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When you start the previous operation, a dialog box asks for the connection type.

Figure 40. Board view connection dialog box

Board Connection »

Connection type: (O TCPAP
(=)1Serial (USB)

Serial Port: | COM4 (VCPO) |+| Refresh

Ok Cancel
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After that, the application starts to write registers on the board. A dialog window shows the
progress, time spent, and result of the write operation.

Figure 41. Board connection progress window

writengtem X
@ Operation status: Pass Elapsed Time (ms). 1304
o | B O e ——————————

Close

If the operation is correctly completed, in the board panel you can see the situation on a real

board.

Figure 42. Board view - successful connection
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You can run “SMEDs” either individually or together.
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3

Moreover using the “User” button ( o ) you can open a dialog window in order to execute

a single read or write operation on the board.

Figure 43. Board view - single register read operation

Single register operation x
|
Operation type : (s)Read () Write
Address: [0
| Value:
i
Start Close

Figure 44. Board view - single register write operation
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