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- Elash Programming Solutions

Connecting Real People with Real Solutions

When should I think about Flash programming solutions?

Flash programming can occur in all phases
of a product’s development cycle:

_ *" Firmware debug

= Prototype units

*= Production programming
* Field updates
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Connecting Real People with Real Solutions

¢ Section 1: Flash 101: Understand F281x Flash programming
fundamentals.

¢ Section 2: Learn about programming solutions for the
development and prototype phase:

= Code Composer Studio Plug-In
= SDFlash from Spectrum Digital

DERE

¢ Section 3: Understand how you can develop for custom
solutions, field updates and production programming.

= Flash programming API
= Embedding Flash programming solutions
(@ = Custom programming solutions

&
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Connecting Real People with Real Solutions I 1 1

Understand F281x Flash Programming
Fundamentals

How to prepare the hardware for Flash programming.
What operations are needed to program the Flash?

What does it mean to erase/program Flash?
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Connecting Real People with Real Solutions

What does a Flash cell look like?

Floating gate

B ) : A cell with charge on the
. \e_ Drain floating gate: value of O
¢

ﬁ |e

Gate g_ Source

Floating gate

\ Drain A cell with little charge on
. the floating gate: value of 1
O- | 3
Gate €

Source
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T|eveloper Conference . CPUJ Based Programming

Connecting Real People with Real Solutions

F281x devices are programmed via time-critical
algorithms that execute on the DSP

The algorithms include timing-critical delay loops:

Algorithms must be executed from single-cycle SARAM.
You must configure the algorithms for the CPU frequency.

= To insure proper verification, execute the algorithms at the
1 fastest CPU frequency for your system.

= The algorithms should not be interrupted!

EEIE

Voltage supply:

= A 3.3V supply must be applied to the VDD3VFL Flash
voltage supply pin.

Note: this voltage is used for programming AND reading
the Flash. Thus it should always be connected.
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Ti[Developer Conference Algorlthm OperathnS
What operations are needed
to program the Flash?

¢ Erase:
The erase algorithm gradually removes charge until
all of the bits within a Flash sector read back 1's.

The erase algorithm consists of 3 steps:

1. Clear: Program all the bits in the sector to O.

2. Erase: Sets all the bits in the sector to 1's.

3. Compaction: Corrects any “over-erased” (depleted) bits.

DERE

¢ Program:
Program puts your application code and/or data into

Flash by gradually depositing charge on specified
bits until they read back O.
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Ti|peveloper Conference - The Erase Operation

Connecting Real People with Real Solutions

Erase FAQ’s

v’ Flash comes from the factory in an erased state.
B v The erase algorithm sets all the bits in a sector to 1.

v The minimum amount of memory that can be erased at a
time is a sector.

v’ Erase operates on Flash only. OTP cannot be erased.

Memory [Data: Hex - C Style]

0x003F60B3: O0OxFFFF OxFFFF
0x003F60BES: 0xFFFF OxFFFF
: 0x003F60E7: 0OxFFFF OxFFFF

Address in O003FROE9: 0xFFFF 0xzFFFF
Flash memory O203FGO0EE: 0xFFFF OxFFFF
0x003FGO0ED: 0OxFFFF OxFFFF
O0x003FGO0EF: 0OxFFFF OxFFFF
_0x003FA0C1: OxFFFF _OxFFFF

Contents of

erased Flash
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Ti|Developer Conference - The Program Operation

Connecting Real People with Real Solutions

Program FAQ'’s

v Program is used to set bits within the Flash to O.
v Program CANNOT move a bit froma0to a 1.
v Program operates on both Flash and OTP.
v Program operates on single bits with a 16-bit block.

Memory [Data: Hex - C Style]

OxzO003Fe0BE3: 0Ox56lF Oxz7e6ZZ
OxzO003Fe0BS: OxB9C0 O0xzZ3Z9
Oxz003F60DEY: 0Ox0065 Oxz7hla

Address in Oxz003Fe0E9: 0x007F Oxze019
Flash memory N OO3Fp0DEE: 0Ox7elBE 0xzZ294:Z
Oxz003F60BD: 0Ox5S6le 0xz7bZ5
Oxz003F60BF: OxeFO0 0xz761EB

Contents of
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Connecting Real People with Real Solutions FI h l 01 .

? F281x Flash programming is done by:
v’ Executing algorithm code on the DSP.
? The algorithms must be configured for:
v' The CPU frequency of the device.
? And must be executed from:
v’ Zero wait state SARAM
? The erase operation:

v’ Removes charge from the floating gates within a
sector so all bits in the sector read back a 1.

? The program operation:

v’ Deposits charge on the floating gate to make specified
single bits read back 0.

? The OTP cannot be:
v’ Erased

%
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Ti|peveloper Conference - Saction 2 — Development Solutions

Connecting Real People with Real Solutions

Learn about programming solutions for the

firmware development and prototype phase.
|

How can | easily program the Flash during
= firmware development? f?

How can | program a few prototypes on machines
without CCS installed?
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Tijpeveloper Conference - @yvelopment Solutions

Connecting Real People with Real Solutions

¢ TMS320C2000 Code Composer Studio™ on-chip
. Flash programmer plug-in
E|

¢ SDFlash from Spectrum Digital Inc.
(www.spectrumdigital.com)
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Ti|eveloper Conference - Code Composer Studio Plug-in

Connecting Real People with Real Solutions

¢ Integrated Flash programming tool within the Code
Composer Studio environment including on-line
help.

¢ Developed specifically for the C2000 Flash devices
and feature set.

¢ No need to close CCS and switch tools to program
the device.

¢ Available for full CCS 2.2 and later via update
advisor.
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Ti|eveloper Conference - Code Composer Studio Plug-in

Connecting Real People with Real Solutions

Code Composer HOST (PC)

Studio ™
Emulator
Wrapper
I Plug-in to Flash
Emulation APl Interface
Logic Flash API File
Algo’s
Flash Control
Target (F281x) .
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Ti|eveloper Conference - Code Composer Studio Plug-in

Connecting Real People with Real Solutions

‘¥ JF2812 5P1525 Emulator/CPU_1 - 28xx - Code Composer Studio
File Edt “iew Proect Debug Profler GEL  Ophion | Toolz: DSP/BIOS ‘Window Help
F28%e On-Chip Flazh Programmer

et ~u Er: Ky o
5 ||| o B | s o o C26x Pipeline Display

Example_281%Flash.pit leehug | C28x Emulatar Analysis F &
Comrmand *indow

Symbol Browser
Part Connect

Fin Connect

RTL

DERE

Files
D GE'_-f“EE JFFBFD FFFF ITEAP1
=43 Projects 3FFEFE FFFF ITRAP1

-Gy Example_281xFlash.pjt (Debug) 3FFBFF FFFF ITRAFP1

= 3FFCO0 28AD MOV W=E , #L
JFFCOZ2 561F SETC QB JMOL
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Tl|Developer Conference

February 18-20, 2004 « Houston, TX « Westin Galleria Hotel

Connecting Real People with Rea

On-Chip Flash Programmer

— Clock Configuration

IED.DDD

PLLCR % alue: 10 -

DSCCLE [Mha):

—Eraze Sectar Selection

W Sectord: [3FE000-3F7FFF)
W SectorB: [3F4000-3F5FFF)
W SectorC: [3F0000-3F3FFF)
W SectorD: [3ECO00-2EFFFF)
W SectorE: [3ES000-3EEFFF)

W Sector F- [3E4000-3E 7FFF)
W Sector G: [3E0000-3E3FFF)
W Sectar H: [3DC000-30FFFF)
W Sectorl: [3DA000-3DEFFF)
W SectorJ: [2DE000-309FFF)

SYSCLEOUT [MHz]: |'| a0. 0000

— Code Securnty Pazsword

Fep 7 [0=4E7:  |FFFF
kew B [O<A4EE)  |FFFF
Foep B [D&E5]:
Feyd [0=5E4]  |FFFF
Kep 3 [0x2E3)  [FFFF
Fep 2 [0=4EZ:  |FFFF
Few 1 [0=4E1):  |FFFF
Fep 0[0=5EQ]:  |FFFF

1=

RARERRER

[l ozt | Lock |

Frogram Pazsward |

Flazh Programmer S ettings... |

— Operation

Flease zpecify the COFF file to Program.: Y erify:
IE:'\tidn:s"u::EB‘»DSF'EE'I W DSP281\DSP231 5 _eramples’, . Browse... I
% Erasze, Program, Yerfy € Load Rk Only

" Erase Only " Frequency Test

" Program, Verify Register: [Pk =
" Program Only Pir Ipwm (0] j
© Werify Only

™ Calculate Checkaums

Flazh Fandarm ' ait State: |15 :I'
Flazh:
Flash Page ‘W ait State: |15 "I 0Tp:

OTP “wWait State: A Flash+OTE:

B

Execute Operation | Help...

Code Composer Studio Plug-in

REAL WORLD SIGNAL

PROCESSIN
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Ti|eveloper Conference - Code Composer Studio Plug-in

Connecting Real People with Real Solutions

0On-Chip Flazh Programmer 3
— Clock Configuration—————— [~ Erasze Sechor Selection =
OSCELE (Mha) 30.000 V¥ Sector & [3FE000-3F7FFF) ¥ Sector F: [3E4000-3E 7FFF)
V¥ Sector B: [3F4000-3F5FFF) v Sector G: [3E0000-3E 3FFF)
PLLCR % alue: m = V' Sector T [3FO000-3F3FFF) ¥ Sector H: [3DCO00-3DFFFF)
¥ SectorD: [3ECOO0-ZEFFFF] ¥ Sectorl: [3DA000-30BFFF)

SYSCLKOUT (MHz): 150.0000 || & oo b [3EBO00-9EEFFF] ¥ SectorJ: (3DE000-3DSFFF]

@l — Code Securnty Pazzword — Operation
Key 7 [ORAET] IW F'Iea.se zpecify the COFF file to Program.erify:

m Key 6 (DxAEE] IW LE.\tldcs\c28\DSP281 :-:.\DSF'281 wDSP28Tw_examples', MI
Koy 5 [ORAES IW f: Erase, Program, Yerfy ¢ Load Rk Only
Key 4 (0:2E4)  [FFFF ~ E:SE am _ " Frequency Test

@ Key 3 (023} [FFFF
=,
Key 2 (0x4E2}  [FFFF

Kep 1 [0=4E1):  |FFFF

f" (n
Ve Flazh Programmer Settings

Kep O [0=4E 0] |FFF_F AE —Select DSF Device to Program—— Options oK
Uik | Lock  Faa1 W Load Symbols
P P 4 " F2811 v Dizplay Tooltips Cancel
rogiam Password i+ F2ai2 v Dizplay Diagnostics Help

Select verzion of Flazh AP Interface file:

C:\bhpluginshFlash28x\algorithms 281 24Flasha Pl nterface281 241_0Beta.out Browse. ..

Flazh Programmer Settings.
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Ti|eveloper Conference - Code Composer Studio Plug-in

Connecting Real People with Real Solutions

How do | configure the algorithm
for my system’s operating frequency?

OSCCLE [Mhz): |3EI.EIEIEI

FLLCR *alue: 10 -

SYSCLEOUT [MHz]: |1 50.0000
/

1.Specify the input clock frequency

_________ 2.5pecify the PLLCR value

The Plug-in calculates SYSCLKOUT
and configures the algorithms.

To guarantee that the Flash is

— Code |
ey 7 [0=AET7]:
K.y b [OxAEE]:
Key 5 (0<4E5E  [FFFF
Fey 4 [O=2E4)  |FFFF
ey 3 [0=2ESL  |FFFF
Fey 2 [0=2E2)  |FFFF
Fey 1 [0=2E1)  |FFFF

RRRENGR

REAL WORLD

programmed to the correct level,
always use the fastest CPU frequency
that your system will run at.

% Eraze, Program, Yerfy ¢ Load BAM Orly
" Erase Only " Frequency Test
" Pragram, Verify Register.  |PAN L |
™ Program Only Fir IP'WM1 0] j
™ Werify Only
" Calculate Checksums
. TS

SIGNAL PROCESSING. wi# TEXAS INSTRUMENTS
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Ti|eveloper Conference - Code Composer Studio Plug-in

Connecting Real People with Real Solutions

How can | test the frequency configuration?

b

ector Selection
SeoNgrds [ EEENNNEEETEEE] V| Sector B [SEA0N0-3E7ERR
SeatorNe [EEANNIEEEREER I | Cecton & (SENNTEESERE
Sectan CoNGEONNI-EEEEEE] ¥ | Cecton HE (2 ENTEDERER

2. Select which pin to toggle.
"‘@L et [ EENGINSEEEEE] ¥ Sectorls [EEAONN-EDERRR

SYSCLKOUT (MHzE [130.0000° | | /& ocie £ (3EEONG9EBFFF] W Gectord: (3DB000-30 9FFF)

— Code Security Password———  — Operation \

. i Feaze speciy the EREE e
3. Press Execute Operation —

hideshoZBNDSP2ET DS P2E

1. Select a GPIO MUX Register.

%

1=

[

Eraarar s et

DSP231 % exampless. Browse,.. |
THAM Orily \
& Frequency Test
Register: IGF‘FMUH j
Pin: IHF (0] x

{%Erase, Program, Yerify

4. Observe with an
oscilloscope.

Eraze Only

i gram, "Yerify

PNaram Only
:

Wer ’_I:Inl_l,l

i andom W ait State: |19

5. The selected pin should

™ Calculat

M=

toggle at 10KHz e Flaste |
FEE ] : L Shate; 15 a1p: Ii

e, S Fashedtr |

Frogram Pazsword

f

E;-:e::uteperatin:un Help...
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Ti|eveloper Conference - Code Composer Studio Plug-in

Connecting Real People with Real Solutions

On-Chip Flazh Programmer
Erase

— Clock Configuration————— — Eraze Sector Selection Sector
v Sectord: [3FE000-3F7FFF) ¥ Sector F: [3E4000-34
OSCCLE [Mhz): ISD.EIEIEI
W SectorB: [JFADD0FFEFFF) @ Sector G: (3E0000- 3 ALY ntrol

Frequency
Config.

PLLCR Value: 0 ~|| | ¥ SectorC: [3FO000-3FIFFF] ¥ Sector H: (30C000-28
W SectorD: (3ECOO0-3EFFFF] ¥ Sector|: [3D4000-3DBFFF]
SYSCLKOUT (MHz) 1500000 & oo F: (3EB000-3EBFFF] ¥ Sectord: [3D8000-3D9FFF)

— Operation
Pleaze zpecify the COFF file to Program" erify:

II:: Shidcshc 2B DS P28TNDSP2ET DS P28 5 _examplest | Browse.. |

key B [0<4EB]  [FFFF
@ Erase, Frogram, Verify ¢

Key 5 (0x4E5)  [FFFF raze, Program, Werify A Only
" Erase Only

! ™ Frequency Te
Fey 4 [0<5E4:  |FFFF .
 Progiam, Veriy Fegister File to Program

Fey 3 [0=5E3L  |FFFF g

Defaults to
Key 2 [(44E2}  [FFFF Project Loaded
Key1(0x4E1)  [FFFF

Fep 0 [0=EQ)  [FFFF

7| | Code Securty Password
Key 7 [0=4E7]:  |FFFF

™ Pragram Only Fir

RANERRER

[ lEeh: I Lock I

\ Frogram Pazsword I
\ Operation For More Info
Flash Programmer Settings. .. Control On-line Help

REAL WORLD SIGNAL PROCESSING. wi# TEXAS INSTRUMENTS




Tl

Developer Conference SDF' as h

¢ SDFlash is a stand alone generic Flash
programming interface from Spectrum Digital Inc.
(http://Iwww.spectrumdigital.com)

¢ SDFlash does not require Code Composer Studio.
Only the Spectrum Digital JTAG emulation driver
IS required for JTAG programming.

¢ RS232 programming with example communication
Interface code is also available as of SDFlash
V1.60.

pmm http://www.spectrumdigital.com/drivers/
2 /download.cgi?file=docstore/LatestC2000Tools.htm ..
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Tijpeveloper Conference: - SPFlash Stand Alone Programmer

Connecting Real People with Real Solutions

HOST (PC)
SDFlash

Emulator SDFlash
Wrapper

I > Algorithm
Emulation File

Logic Flash API

Algo’s

Flash Control

Target (F281x)

22
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Tijpeveloper Conference - Yownloading SDFlash

Connecting Real People with Real Solutions

How can | get SDFlash?

E“i'ge'?'g 1. SDFlash GUI interface: Download
D cxnpls the C2000 emulation drivers from
) sdconfig SpeCtrum Dlgltal
Eﬁg'a;h 2. SDFlash algorithm files:
G B mdivers Download the Tl supplied
B &) myprojects algorithm files from the Spectrum
) 28 v2_1 Digital website and unzip them
DD 28143 into the sdflash\myprojects
directory.

http://www.spectrumdiqgital.com/drivers/
/download.cgi?file=docstore/LatestC2000Tools.htm

23
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TI| Developer Conference The SDFIaSh PrOJ ect

Connecting Real People with Real Solutions

An SDFlash project is a text file that is used to
store your Erase and Program settings.

/ Flash Data File

SDFlash Project (.sdp) Algorithm File

\ User Defined Options
Communications

Drlver

You can view and edit SDFlash project contents
through the SDFlash GUI interface.
(G
pm Sample projects are included with the algorithm files.
@

S
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T|eveloper Conference - SPFlash Setup - Target

Connecting Real People with Real Solutions

: SD Emulation Driver
Downloaded with SDFlash

T arget | Eraze I F'ru:ugrammingl Wernfy I

Froceszar; IEEB:-:

JTAG Port Address
Setup with SDConfig

Diriver:
|E:Htihdrivers"»sdgnEE:-:.dw

Ernuilatar:
[#DS510PF_PLUS

Board File: Board F||e
[C:\tspecdig\SDFlashmyprojects\t28s_v2_1icoBrd028kda . | PrO_Vl des me_rmatl on on what
Kind of devices are on the
JTAG scan chain

Froceszar Mame: |cpu_0

] Cancel Help
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TI|Developer Conference SDF' h S _ E
February 18-20, 2004 = Houston, TX « Westin Galleria Hotel aS et u p r a-S e
Connecting Real People with Real Solutions
PSD_EMU_CONTROLLER_INFO _ 7| x

Target Eraze |F'ru:ugramming| Werify I

Algorithm File
SDFlash Wrapper + Flash API ryprojectsit28,_v2\281 2\lash2B\Diebun S DFlash2812.ou

S

' imeout: [200
User Option 1 Timeat: o
For 281x used to specify a b
sector mask for the Uszer Options 1: |0=FF PHST:
erase operation. sar Dotione 2 PMST Address:
=zer Optionz 3:
Functionality of user options Uset Dptians 4
Is algorithm specific.
k. I Cancel Help

Erase Sector Mask
Bit 9 Bit 3 Bit 2 Bit 1 Bit 0

Sec D Sec C Sec B Sec A
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Ti|Developer Conference - SPFlash Setup - Program

Connecting Real People with Real Solutions

PSD_EMU_CONTROLLER_I 2 x|

Target | Erase  Programming | veriy | Algorithm File
Algarithrm File: SDFlash Wrapper + Flash API

rojectah 287« w3 082871 Mflash28\Debug SDFlazh281 2. out J SU p p I | ed by TI

Azshleiz il Download from SD’s website
C:Atvzpecdigiedilashhmpprojects\hif281 w3 0M2ET 2vimages | . |

Timeout; IEEIEI STO:

|

5T1: | Flash Data File
|
|

UserOptions 1: | PMST: .out file to be programmed
Uszer Options 2: | PMST Address: into the Flash/OTP
Uszer Options 3: L
Ilzer Optiong 4:
] | Cancel | Help

v Erasze ¥ Program v ey

——

Easy to use interface allows you to |
perform desired operations

Start | St | Cloge
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Tjpeveloper Conference - SPFlash Frequency Configuration

Connecting Real People with Real Solutions

What about frequency configuration?

SDFlash JTAG Algorithm

SDFlash
Wrapper

|

Flash API

Algo’s
Flash Control

REAL WORLD

File CCS Project

S1GNAL

File

> Algorithm

PROCESSING

wi# TEXAS INSTRUMENTS



Tjpeveloper Conference - SPFlash Frequency Configuration

Connecting Real People with Real Solutions

What about frequency configuration?

SDFlash JTAG Algorithm 4

Ify the PLLCR Ing i
File CCS Project Specify the CR setting In

| SDFlash28x_Wrapper.h
= ﬁ 5DFlash2812.pit (Debug) 2. Specify the CPU frequency in
g9

...... N dent P
______ D ket Modify Flash281x_API_Config.h

------ {1 Generated Files 3. Rebuild the algorithm file.
E| ‘E Include

------ --[E] Flash281x_API_Config.h
------ 5] Flash2B1 API_Libraph
------ . SDFlash28: Wiapper. h ]

e

Close Code Composer Studio.
Run the frequency toggle test

o} a Libraries from to verify proper frequency
[F] Flash2812_ AP V1000 configuration!
EI ‘E Source

------ . SDFlazhz8x_Boot.azm

------ . SDFlazh2tw_Caembkeys asm

------ . SDFlazh8x_lzrStubs. asm
e . SDFlazhBx_\wWrapper.c
...... . SDFlazsh28w_Ink.crd
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Tjpeveloper Conference - SPFlash Frequency Configuration

Connecting Real People with Real Solutions

PSD_EMU_COMTROLLER_INFO 7| x|

Erase User Option 2 Target Erase | Programming | Verify |

Algaorithr File:

Used to run the frequency
Im_l.Jpn:uiectshtifEB:-:_vE'xfEE'l P Hazh28\Debug SDFlazh281 2. aut J

pin toggle test

The value indicates

which pin to toggle: imech - |
5T1: |
User Options ¥ [03FF  PMST: |
Pin Toggled User Options 2 [000T PMST Address: |
blank Test not run -
0000 Test not run et Sptans &
001 GPIOF14_XF oK. Cancel Help
0002 GPIOAO_PWM1
0003 GPIOF4_SCITXDA
0004 GPIOG4_SCITXDB
0005 GPIOF12_MDXA
> 0006 Test not run 0
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Tl|peveloper Conference - Customizing SDFlash

Connecting Real People with Real Solutions

SDFlash JTAG Algorithm You can modify the SDFlash wrapper
File CCS Project to perform custom operations before

& ﬁ SDFlash2812.pit [Debug) or after calling the Flash API.

------ | Dependent Praojects
------ --[_] DSP/BIOS Config

B0l

;D ------ -[_7]) Generated Files Example:
= E| ‘E Include
. |2 Plash281:_AP1_Configh Before verify, perform a checksum on

- = ?83;25}11;;«1 Llhraryhh the Flash contents and compare it
- ash2Bw_‘Wrapper '
N E = against a golden value.
Lo[#] Flash2E 2 AP V100.0ib
El ‘E S ource

------ . SDFlazhz8x_Boot.azm
------ . SDFIaSHEE:-: Esml'ie_l,ls A
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TDeveloper Conference - Saction 3 — Custom Solutions

Connecting Real People with Real Solutions

Understand how to develop custom
programming solutions.

How can | add Flash programming to my
embedded system?

bo

How do | create custom programming solutions? -’

DERE

How can | perform updates in the field?

What resources are there for production programming?

REAL WORLD SIGNAL PROCESSING. wi# TEXAS INSTRUMENTS
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Developer Conference Cu Sto m Pro g ramm | N g

Con th al People with Real Solutio

¢ F281x Flash API (SPRC125)

How can | create my own programming solution?
Used by both the CCS plug-in and SDFlash.
= Allows you to create custom programming

solutions (example: RS232, eCAN)

; é You can also add Flash programming to your
ﬁ embedded application.

http://focus.ti.com/docs/toolsw/folders/print/c28xflashtools.html

@f@

@
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TI{Developer Conference F281 FI h API
February 18-20, 2004 = Houston, TX « Westin Galleria Hotel X aS

Connecting Real People with Real Solutions

What is the Flash API Library?

¢ The Flash API library consists of Tl supplied
Flash programming algorithms with a well
defined and easy to use interface.

SARAM

Easy to use, Your
well defined Application
interface I

Flash API F281x Flash
140’ API Library
Flash/OTP Algo’s (lib)

Flash Control

REAL WORLD SIGNAL PROCESSING. wi# TEXAS INSTRUMENTS



Ti|eveloper Conference  Elash AP Integration

Connecting Real People with Real Solutions

F281x Flash API

Application

Ready to go Algorithms Algo  Algo  Algo

¥ — 4

Easy Integration

Shorter Development Cycle
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M|Developer Conference - 281 % Flash APl Function Calls

Connecting Real People with Real Solutions

Erase specified sectors:
Uintl6 Flash2812 Erase(SectorMask, &FStatus)

» SectorMask: Which sectors to erase.

> &Fstatus: Pointer to status structure.

Program code and data into Flash/OTP:

Uintl6 Flash2812 Program(&FlashAddr, &BuffAddr, Length, &FStatus)
» &FlashAddr: Pointer to first Flash/OTP address to program.
» &BuffAddr: Pointer to the buffer of data/code to program.
» Length: Number of 16-bit words to be programmed.

> &Fstatus: Pointer to the Flash status structure.

REAL WORLD SIGNAL PROCESSING. wi# TEXAS INSTRUMENTS



M|Developer Conference - 281 % Flash APl Function Calls

Connecting Real People with Real Solutions

Verify proper algorithm frequency configuration:

Uintl6 Flash2812 ToggleTest (&MuxReg, &ToggleReg, Mask)
» &MuxReg: Pointer to a GP I/0O MUX register.
» &ToggleReg: Pointer to a GP I/O TOGGLE register.
» Mask: Mask indicating which pin to toggle.

Verify values in Flash/OTP:

Uintl6 Flash2812 Verify(&FlashAddr, &BuffAddr, Length, &FStatus)
» &FlashAddr: Pointer to first location within the Flash/OTP
» &BuffAddr: Pointer to the buffer to compare against.
» Length Number of 16-bit words to compare.

> &FStatus: Pointer to the Flash status structure.

REAL WORLD SIGNAL PROCESSING. wi# TEXAS INSTRUMENTS
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Connecting Real People with Real Solutions

What is the Flash status structure?

. Uintl6 Flash2812 Program(&FlashAddr, &BuffAddr, Length,
Sl

In Flash281x_API_Library.h In your application:

typedef struct {
Uint32 FirstFailAddr;
Uintlé ExpectedData; FLASH_ST FStatus
Uintlé ActualData;

(@ }FLASH _ST;

&
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¢ To add embedded Flash programming to your
project, you must make the following changes:

1. Add the Flash API Library to your project.
. Include the Flash API header file in your source code.

3. Initialize the PLLCR and configure the Flash algorithms
for the proper CPU frequency.

. Execute the Flash API source is in single cycle SARAM.
. Don’t forget the Code Security Module

DERE
N

ol b~
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Add Files to Project
Loak in: I'.';? lib

Flazh2812_AP|_%100.lib

File name: |Fla3h281 2_&P1_V100.lib

Files of type: ll:ll:uiect and Library Files [*.0% ]

Flash API Library

Flash2812_API_V100.lib
Flash2811_API_V100.lib
Flash2810_API_V100.lib

REAL WORLD SIGNAL

Step 1: Add the Flash API Library

Frojects

=- ﬁ Example_Flazh2812_API pjt [Dehug]

------ -] Dependent Projects

...... -[_] DSPYEIDS Config

------ 7] Generated Files

E| a Include

- [E] Example_Flash281x_AF1h
------ --[E] Flash281_API_Config.h

------ I FIashEEh: API_Library. b

i B odestartBranch. azm
------ I %] Example_Flash281x_AP|.c

------ - [#] Example_Flash281x_Csmkeys. asm
. X] Erample_Flash2812 AP cmd

PROCESSING

wi# TEXAS INSTRUMENTS



Tijpeveloper Conference - Step 2: Include the APl Header File

Connecting Real People with Real Solutions

Include the Flash API Header File in your application source code.
%F‘miects

£ Example_Flash2812_API.pit (Debug) |
... Dependent Projects

This file includes:

» Function prototypes. [ DSP/BIDS Conf
> Status structure definition. 51‘% Generaed Fies

» APl error codes.
» API Config.h file.

B- ——

- Flash2812_aPl_v100.b
=43 Source

' ----- D5P281 s _CodeStartBranch. azm
- Examnple_Flash281s_ AP

DERE

lication:

/*-—-—- Flash APl i1nclude file
#include "Flash281x APl Library.h"
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Connecting Real People with Real Solutions O p e r at I n g F r- eq u e n Cy

You must configure the API for the CPU operating frequency of
your system.

Modify Flash281x_Config.h to specify the proper CPU frequency.
Flash281x_Config.h:

#define CPU_RATE 6.667L // for a 150MHz CPU
//#define CPU RATE 7.143L // for a 140MHz CPU

The CPU_RATE is used to calculate a scale factor that you will
use to configure the algorithms for the correct CPU frequency

Flash281x Confi

// Do not modify this linel!!

#define SCALE_FACTOR 1048576.0L*((200L/CPU_RATE))
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Connecting Real People with Real Solutions O p e r at I n g F r- eq u e n Cy

Add code to your application to initialize the global variable
Flash CPUScale Factor.

This variable is used by the API to scale critical timing loops.

%
Flash_CPUScale_Factor = SCALE_FACTOR;

*PLLCR = PLLCR_VALUE;
// Wait 131072 cycles for PLL to lock
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Connecting Real People with Real Solutions

If the Flash API source is stored in Flash/OTP, then you must
copy it to SARAM before making any calls to the API.

Ell Assign symbols to the load start, load end and run start
addresses of the API source in the linker .cmd file:

Your linker .cmd file:

Flash28 API:
{

o le

Flash2812 API V100.lib(.econst)
Flash2812 API_V100.l1i1b(.text)
LOAD = FLASHD,
RUN = RAMLO,
LOAD START( Flash28 APl LoadStart),
LOAD END( _Flash28 APl _ LoadEnd),
RUN_START( Flash28 APl _RunStart),
PAGE = O
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Connecting Real People with Real Solutions

Use these symbols to copy the source from its load address Iin
Flash to its run-time address in SARAM:

Flash281x APl Library.

extern Uintle Flash28 APl LoadStart;
extern Uintle Flash28 APl _LoadEnd;
extern Uintle Flash28 APl _RunStart;

Your application source:

// Copy the Flash APl functions to SARAM

Example MemCopy(&Flash28 APl _LoadStart,
&Flash28 APl LoadEnd,
&Flash28 APl _RunStart);
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Developer Conference - Step 5. Don’t Forget the CSM!

The Flash and OTP are protected by { @

the Code Security Module (CSM). X%

In order to erase Flash or program the Flash/OTP:
The CSM must be unlocked,

_OR -

DERE

The Flash API must be executed from
secure SARAM memory.
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Recall for JTAG Flash

HOST (PC) programming solutions:

SDFlash or
Plug-in

Emulator

Interface
Wrapper

Emulation
Logic

I Algorithm
File

Flash API

Algo’s

Flash Control

Target (F281x)

47
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Connecting Real People with Real Sulutinni P r O g ram m i n g SO I u t i O n S

¢ You can extend this concept to other communication
ports to create your own custom programming
solutions.

Communication Communication
Interface Port

I

Flash API

Algo’s

Flash Control
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Connecting Real People with Real Solutions

HOST You can create custom programmers that use
The F281x boot loaders in the the boot ROM.

SCI

SPI Example: SDFlash V1.60 RS232 support.
Parallel GP I/O

Includes Communications Interface code.

SARAM

Communications SCI

Interface SPI
Parallel GP I/0

!

Flash API
Algo’s
Flash Control

Target (F281x)

49
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Connecting Real People with Real Solutions

HOST You can create loaders for other peripherals

and store them in OTP or Flash.
eCAN
These loaders can then be used to create
custom Flash programmers.

1

SARAM
OTP
Or Flash Communications
Interface

Flash API

Algo’s

Flash Control

Target (F281x)
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Connecting Real People with Real Solutions

The API can also be stored directly in Flash or OTP with
your firmware and later copied to SARAM to perform
Flash updates.

Target (F281x)

SARAM

OoTP
Or Flash Communications Communication
Interface Port

I Optional
Flash API

Algo’s

Flash Control
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A few Flash Programming Do’s:

-,
v’ Execute the algorithms from single cycle memory.
v’ Do execute the algorithms at the highest CPU
o frequency that your CPU will run at in the system.
_ V v’ Configure the API for the correct CPU frequency.
- v’ Do verify the frequency configuration.

v Unlock the CSM or execute the algorithms from
secured memory.
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Connecting Real People with Real Solutions

A Few Flash Programming Don'’ts:

v’ Break any of the Do’s.

v Do not run the algorithms from wait
stated memory.

v Do not interrupt the algo’s before
completion. d

v' Do not expect to execute code or
read from Flash/OTP while < A >

programming or erasing.

DERE
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Tl Partners supporting C2000 Flash programming
solutions include:

¢ Data I/O www.datalo.com

¢ BP Microsystems www.bpmicrosystems.com

¢ Local Distributor
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¢ Flash programming can occur in every phase of the
development cycle.
¢ C2000 Code Composer Flash Plug-in

= |ntegrated way to quickly program the Flash during the
development cycle.

= Developed specifically for the F281x family of DSPs.
¢ SDFlash

= Generic stand-alone interface from Spectrum Digital

= Uses Tl supplied algorithms to program the F281x DSPs.

= SDFlash is available for both JTAG and RS232 programming.
¢ Flash APl library.

= Used by both the Plug-in and SDFlash.

= Can be used to create custom programming solutions.
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TMS320F281X Flash Programming
Solutions

Texas Instruments
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