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1. REVISION HISTORY
Date Rev. Page Summary
201X.XX.XX 1.0 All Preliminary released
1. fHEaR A
2014.10.02 1.1 All D Bl RXITX EIF%
1. % 7. DSP #¢ normal mode [i]# A_boot mode % » $EUZE]
request boot mode 54 HYENE
2014.10.14 1.2 All e A N e e e —
2. B E] request program f5-S1&RYEIE RS (35 —E¥ITH
0x00 £ £ OxAl)
1. fii A PC flash tool £ Communication MCU 27 FHf$52-fd3%/
2017.08.24 1.3 Al BAIGEREA
2. B ¥ DSP firmware upgrade i 2 &
1PEEAEEIE
Communication MCU %l password2 $5< Bl & [a|7E PC Y%
P9 1A RZE (Communication MCU to PC) passwordl ack message
2017.10.11 1.4 P '15 JE E5(Communication MCU to PC) password2 ack message

Upgrade done # » DSP [B]7 A FAIFREELE (Communication
to DSP MCU) upgrade done ack message [ %(DSP to
Communication MCU) upgrade done ack message
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2. DSP Firmware Upgrade 2

Communication
PC Flash Tool MCU

Select COM Port &
Press "Open" button

DsP

TMS320F 28 xxx

User Step

» Press "..." button &
select Hex file

v

Press "Upgrade” button

_

— Send Boot cmd Passwordl

Flash Procedure

send more then
10 times?

No ¥

Receive & Ack Boot cmd Passwordl

Received Ack of
Password1?

| W Send Boot cmd Password2

Send more then
10 times?

| No v

| Receive & Ack Boot cmd Password2

Received Ack of
Password2

Send Boot cmd
| | Investigate
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Send more then
10 times?

Receive DSP Bootloader
Boot OK cmd?

| - Send Boot cmd
Bank Select(Flash start address)

Send more then
10 times?

¥

Receive Boot cmd Investigate

send Bootlodaer boot emd to DSP

&

When DSP ju

cmd receive

to bootloader,

by bootloader

Application: Receive
Bootloader boot cmd
more then 3 times?

Jump to DSP Bootloader

Y

mp After Bootloader ready.
cmdl received by Bootloader
d
¥
Bootloader:

Receive Bootloader boot cmd &
Ack Boot OK emd

Receivce DSP Ack cmd &
bypass to PC Flash Tool

Receive DSP
Bank Select ack
same start address?

L

Receive Boot ecmd
Bank Select &
bypass to DSP

Ack Null address

h 4

Check the received Flash start address
is same as the default start address?

Receivee DSP Ack emd &
bypass to PC Flash Tool

Ack default address

same as received
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: I
|
: |
| - Send Boot cmd
: | Data Loading
(package start address &
! | > mapping package data)
1 every 300ms
| | After Send, increase package start address
i
: | Send interval: 300ms
|
i |
|
N | Last package of flash data?
| No
i |
|
. | Yes
! \

reset the
package start address
| to the ack address

Receivce Boot cmd
Data Loading &
bypass to DsSP

Ack the last

reset the

package start address

to the bank start address
to restart hold data loading

success addrga

Check Package start address
is next to the last
success flash addrees

Receive DSP Ack cmd &
bypass to PC Flash Tool

1. Flash will be erase before
flash into first address

2. When Flash package data involve
flash password, reserve the password data
{write into flash at upgrade done procedure)

procedure
| |
| |
| |
h 4

| } —_ — =P send Boot cmd

Bank Cl
| | | (count of tm:aarlI ﬂas?ﬂSZata bytes)

Send more then
10 times?

Receive DSP Ack cmd &
bypass to PC Flash Tool

Flash Package data
to ROM

Update the count
of success flash data bytes

v

Receivce Boot cmd
Bank Close &
bypass to DSP
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i [
| ! 3

| Compare the count from Bank Close cmd
and the count of success flash data bytes,
Ack the compare result

i | |
| ¥

Receive DSP Ack cmd &
| | bypass to PC Flash Tool

Bank Clese(Flash Procedure)
success?

- Send Boot cmd
| Upgrade Done

Send more then
10 times?

| ¥

i Receive Boot cmd
Bank Close &
bypass to DSP

Check Flash result

i Fail

| Ack Fail emd

: Wirte password{0x55AA) to
| Flash password address
I ¥

- Ack success emd

i Receive DSP Ack cmd & |

bypass to PC Flash Tool [

PIC32 check
Upgrade Done success?

PC Flash Tool check
Upgrade Done success?

Send Reset cmd
to DSP bootloader
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h 4

Check device infomation
(Ref. check device info cmd)

Upgrade complete

v

For 2806x, Enabl
wait for timeout reset &

For 28377D, Disable interrupt and
jump to 0x00088000({application start address)

e watchdog and
o application rumtime;

k.

¥

Entry application code

v

Entry Power Restore Status,
™ Back to re-send Passwordl cmd
restart Flash procedure

send mere then
1 minute?

Error procedure

4

Receive & Ack Boot cmd Passwordl

Received Ack of
Password1?

need Manual restart upgrade procedure

Upgrade Fail
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3. Frimware upgrade {§%

PC flash tool 5g#A DSP firmware upgrade 25 » Z85L 25 H W78 password {55 &
communication MCU(PIC32):@ 15[ 545 DSP firmware upgrade » {{¢f543 515 passwordl
Bl password2 5%

(PC to communication MCU) passwordl message

0 1 2 3 4 5 | 6 | 7] 8 | 9 |10 11| 12 | 13

Head] Source ID | Target ID | Length | Command Random number Check sum

0xFO| 0x10 OxFD! | OxOE 0x05 |ox7C| oxoF |ox4aC | oxFo [ 0x21 [ox4A [ 0x55 CRC

75 communication MCU Uy %l passwordl 55 Hi|&r 5|78 PC

(Communication MCU to PC) passwordl ack message
0 1 2 3 4 5 6
Head | Source ID |Target ID| Length | Command | Check sum
0xFO 0xFD 0x10 0x07 0x05 CRC

PC Uizl passwordl {550 1% K4 4E H 2% password2 f5< 2 communication MCU

(PC to communication MCU) password2 message

0 1 2 3 4 5 | 6 ] 7] 8 [ 9 10| 11| 12 | 13

Head|] Source ID | Target ID | Length | Command Random number Check sum

oxFO| 0x10 OXFD | OxOE 0x06 | 0x96 | 0x5A | 0x8F | 0x30 | 0xF0 | 0x63 | OXEO CRC

Communication MCU %1 password2 54l & a7 PC

(Communication MCU to PC) password2 ack message
0 1 2 3 4 5 6
Head | Source ID |Target ID| Length | Command | Check sum
0xFO 0xFD 0x10 0x07 0x06 CRC

PC U %l password2 f5-4 1[0 1% & 1% investigate 52 (522 10 )44 communication
MCU » H 37 DSP # A Bootloader & 4 & A bank select [&E%

(PC to communication MCU) investigate message
0 1 2 3 4 5 6

Head | Source ID |Target ID| Length | Command | Check sum
OxFO 0x10 OxFD 0x07 0x15 CRC

1 Target ID fFARIEHT A EHTHIIE4 T /971 /5] - OXFD /328/% 1D
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& comunication MCU Uy #I[H1 PC {#1£HY investigate $551% » B {# 1% request boot mode
154 % DSP - 1fif DSP f2=X#{T4E normal mode i >
Brer4t sk normal mode » # A boot mode(DSP bootloader) - # A boot mode Fij » ZHrEZIfE
SHAVIRRE Ry 2V (S (EFERA AR PWM B BRHEAIRER) » S AIATRE s pliHaH R -

Z U E| request boot mode 54 =% >

(Communication MCU to DSP) request boot mode message
0 1 2 3 4 | 5 6 | 7 8 | o9 10 | 11
MCU ID | DSP ID | Command | Length Reserved Password 0 Password 1 Check sum
0x50 0x51 OxA5 0x0C don’t care 0x57 | 0x13 0x68 | 0x24 CRC

DSP # A Bootloader 1% - %] request boot mode message ¥ » &[0|7E NYIEHE

(DSP bootloader to communication MCU) request boot mode ack message byte0O~byte9
0 1 2 3 4 | 5 6 | 7 8 | o9
DSPID [ MCU ID |Command| Length Flash flag? Password 0 Password 1

0x51 0x50 0xC5 0x12 0x00 | 0x00 0x57 | ox13 0x68 | 0x24
(DSP bootloader to communication MCU) request boot mode ack message byte10~bytel7
10 | 11 12 | 13 14 | 15 6 | 17
FW version3 FW build date* HW version® Check sum
FW version FW build date HW version CRC

Communication MCU %] DSP bootloader [E]7EHY request boot mode ack message 1% » %5
FUg %] PC flash tool {#:%HY investigate 5205 » ¥ &r[0|78 PC

(Communication MCU to PC) investigate ack message
0 1 2 3 4 5 6 7 8
Head | Source ID | Target ID |Length| Command| Reserved Check sum
0xFO OxFD 0x10 0x09 0x15 don’t care CRC

PC flash tool I/{Z]] investigate ack message 1% /F{# 7% bank select $§% » FARMERIFEE
i DSP firmware FE4a{HE & IEREGS(E AR [ERY DSP &15% - ftaafirik A=)

2 Flash flag % DSP bootloader /Y254 #% firmware upgrade /5 /{8507 lag » #2812 7F /1B 2507 » (H AR R
#%1% 2 PC Flash Tool /AT FEr -

3 FW version % DSP normal mode #2744k 5
4 FW build date #//& 7 2 #I2Fck7ei & & [H R
S HW version 2377 8711 A FTA15 E)
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(PC to communication MCU) bank select message

0 1 2 3 4 5 6 | 7 8 | o9 10 | 11
Head] Source ID | Target ID | Length | Command | Reserved Firmware start address Check sum
OxFO] 0Ox10 OxFD 0x0C 0x12 don’t care Hex start address® CRC

Communication MCU Y%l bank select message(flash program command’)% & FF 4448 15 2%
message #{# & DSP bootloader

(Communication MCU to DSP) bank select bypass message

0 1 2 3 456 ] 7 [ 8 | 9 | 10 | 12 J12] 13
MCU ID | DSP ID |Command|Length| Reserved | Copy PC bank select message byte[4]~byte[9] |Check sum
0x50 0x51 OxAl 0XOE | don’t care | 0x12 |don’t care| Hex start address CRC

DSP bootloader %] communication MCU (&5 HY bank select message 1% » & Bz %
1+ DSP bootloader N[ HY firmware FE4GATHEE HETTERET - F5EEEEESRAR [F R [E &L A ak(E
% communication MCU - i H & 5 ¥ AE AU R SR LR AR TR L - EFBaRAIRE
HISE &R

(DSP to Communication MCU) bank select ack message

0 1 2 3 45| 6] 7 | 8 | 9 | 10 | 112 [12]13
DSP ID | MCU ID |Command]|Length| Flash flag | Copy MCU bank select message byte[6]~byte[11] |Check sum
0x51 | 0x50 0xAl | 0xOE |ox01[{0x00]0x12 |don’t care] Code start address CRC

Communication MCU %] DSP bootloader /Y bank select ack message % - &% ack
message fE & {EH 2 PC

(Communication MCU to PC) bank select bypass ack message

0 1 2 3 4 | 5 [ 6 | 7 | 8 [ o 10 | 11
Head| Source ID | Target ID | Length Copy DSP bank select ack message byte[6]~byte[11] Check sum
0xFO| OxFD 0x10 | oxoC 0x12 | don’t care | Code start address CRC

PC flash tool %] communication MCU [E]{&HY bank select ack message kgL EH A

&Y code start addres B[S {#7% 3 K HY Hex start address MH[E 2 1% - &HE K &R
7y N {li package(:{lE package 1y package data £y 64 byte)ilf: 2L 300ms il {525 & & {[E
F E%HY data loading message & communication MCU » communication MCU FifE{#45 DSP

6 Hex start address % DSP firmware & &4#/75//##7 linking command file 4547 &'/ 4

7 Flash program command #72 bank select/data loading/bank close/upgrade done message - Z~Z PC flash
tool 7% 35 /Uf#E message #F - communication MCU H 7 4 o7 /2 #z 5y /o (o /£ flash program command 0xAl
A command FCHE - 7 PC & DSP bootloader 5/ message N2 E 742
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bootloader £ A £ Flash § - &5Z0{#:i£1Y message N2 4 package data [l K7 3% package
P2 %5 A/ start address - Hex image HYFHTH £ 45 M P #£(1~N) ; & DSP ZE A
Flash i - &{£FT45 EHY package start address FIAF A » B ANE HHULEIHY package
data - data loading message HYf&=CEL{E A B2 A0 T

(PC to communication MCU) data loading message 1
0 1 2 3 4 5 | 6 | 7 [ 8 9~72 73 | 74
Head| Source ID | Target ID | Length | Command Package start address Package data Check sum
OxFO| 0x10 OXFD | Ox4B 0x10 15! package start address | 15! package data CRC
(Communication MCU to DSP) data loading bypass message 1
0 1 2 3 4]ls5|e6f| 7 | 8] 9 | 10] 11~74 75 | 76
MCU ID | DSP ID |Command]Length|Reserved| Copy PC data loading message byte[4]~byte[72] |Check sum
0x50 0x51 0OxAl 0x4D |don’t care 0X10| ]_St package start address |:|_St package data CRC
(PC to communication MCU) data loading message 2
0 1 2 3 4 5 | 6 | 7 [ 8 9~72 73 | 74
Head| Source ID | Target ID | Length | Command Package start address Package data | Check sum
OxFO| 0x10 OxFD | 0x4B 0x10 2"d package start address | 2" package data CRC
(Communication MCU to DSP) data loading bypass message 2
0 1 2 3 4 ]ls5|e6f| 7 | 8] 9 | 10] 11~74 75 | 76
MCU ID | DSP ID [Command]|Length|Reserved] Copy PC data loading message byte[4]~byte[72] |Check sum
0x50 0x51 OxAl 0x4D |don’t care|0x10| ond package start address ohd package CRC
data
(PC to communication MCU) data loading message N
0 1 2 3 4 5 | 6 [ 7 | 8 9~(M8+8) M+9 [M+10
Head| Source ID | Target ID | Length | Command Package start address Package data Check sum
OxFO| 0x10 OXFD | M+11 0x10 N package start address | N package data CRC

8 34 M 2 package N(#Z7%— package)#y data fr& 217 byte #i& - %5 & #r77 Hex image #7byte A%
N*64+M bytes (4z/ package f7&7 24y data 272 % 64 bytes)
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(Communication MCU to DSP) data loading bypass message N
0 1 2 3 4ls5]16] 7] 8] 9 ] 10] 11~vm+10) |M+11|M+12
MCU ID | DSP ID |Command|Length|Reserved Copy PC data loading message Check sum
byte[4]~byte[M+9]
0x50 0x51 OxAl M+13 |don’t care|0x10 |Nth package start addressthh package data CRC

& DSP bootloader Ui ZIffy package start address B[N #4C#%1Y Flash start address(&1 bank
select [Ny address #H[E))F - @54 normal mode F2ZCRHERAIALE ((KHE{[E Y DSP 24
SRIMAFTR[E)ETT flash erase » A erase JH{EE—LLiFf (X9%4F)) - {2 PC flash tool &4
iEEE % data loading message ¢ Rt erase 52k » package B{F A » JEBEE
% —5& message(1st package)fyNZ - AfLLE erase 5€{% » DSP bootloader & [a|{# 7EE14#
Uiy package start address 45 PC flash tool » 5K EE#rH:% package BRIAE Hi K7 {Hi% data
loading message - DSP bootloader i [o|{#HAVRAEL T

(DSP to Communication MCU) data loading ack message
0 1 2 3 4 | 5 6 7 | 8] 9 |10 11 |12
DSP ID | MCU ID |Command|Length| Flash flag Sub command Request start address | Check sum
0x51 0x50 OxAl 0x0D 0x15|0x00 0x10 + 0x80(offset) Expected address CRC

Communication MCU ;%] DSP bootloader /7 data loading ack message % » t &% ack
message HHral g EEE PC

(Communication MCU to PC) data loading bypass ack message
0 1 2 3 4 | 5 | e | 7 | 8 9 | 10
Head| Source ID | Target ID | Length | Copy DSP data loading ack message byte[6]~byte[10] Check sum
0xFO| OxFD 0x10 0x0B 0x90 | DSP expected address CRC

PC flash tool Us Z[[a|{#HHVEHE% » &1R1E DSP expected address H{H @ &AL EFTERN
package E¥FAiGHK ¢4 data loading message ; [EEEHY @ & DSP i #HzUZ data
loading message [} - thEstH N —FEER AR address - &5 A58 - H N —SBUNEHY
address 1EffE - AIEER A » RO{EE - EHEFEE ALY package address B 1ERE » BI{HEAT
# package data(package 1~package N)%5 ASERK > A GHEOERERONE » FRULE
address &1 DSP bootloader FHHARYAFHET » RIS ES A I 07 ==& T 206y
package address(n]gE& 4k HIFZ YRR B & T bootloader 55 A R 5eplF » CUXEE#H [T
K PL_F#Y data loading message - 2% uart buffer N message #/7& 2 ; =iE data loading
message g1 PC {&i% % communication F{#% % DSP bootloader B¥ &} &5 4E Exk © s 2 H
MR AIFERR)
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‘= pc flash tool 2[5 package HY{Eig1% » @& {#2% bank close message » & T
#{ Hex image 1Y byte 1 H ( Total byte = (N-1) * 64 + M) » $Z{i£45 DSP #EfTERYS »

(PC to Communication MCU) bank close message
0 1 2 3 4 5 6 | 7 8 | o9 10 | 11
Head] Source ID | Target ID | Length | Command | Reserved Total flash data bytes Check sum
OxFO| 0x10 OxFD 0x0C 0x13 don’t care ((N-1) * 64 + M)hex CRC

Communication MCU %[ bank close message % & F 4 45Ff 7% message ##{#H 2 DSP

bootloader
(Communication MCU to DSP) bank close bypass message
0 1 2 3 lals| 6] 7 | 8 | 9 | 10 | 12 J12]13
MCU ID | DSP ID |Command|Length| Reserved | Copy PC bank close message byte[4]~byte[9] |Check sum
0x50 0x51 OxAl OxOE |don’t care | 0x13 |don’t care| ((N-1) * 64 + M)hex CRC

H1f> DSP bootloader #£5¢ & —{iil package FVES At > bk I &% Ll 2 ERE R A
R - g B — A B4 %Y checksum(crel6) Ll ke ZHNE ARKIIHY byte # 5 (Kt DSP
bootloader %l bank close message % & LL¥f message AHY total flash data byte %5E
DSP WL Z 05 A2 flash 1Y byte % - Z5AH[E] - All[E{EEL(E @2 S AERFETE
2511 checksum(cre16)%: communication MCU ; A AHE IR A& > [E{E#ER AT

(DSP to Communication MCU) bank close ack message
0 1 2 3 4 | 5 6 | 7 8 | 9 101
DSP ID | MCU ID [Command|Length| Flash flag | Copy MCU bank close message |CRC of all flash|Check sum
byte[6]~byte[7] data
0x51 | 0x50 0xAl | oxoC |ox81|0x00 0x13 [ don’tcare CRC CRC

Communication MCU %] DSP bootloader #7 bank close ack message % » t&#f#% ack
message E T EI R EE R

(Communication MCU to PC) bank close bypass ack message
0 1 2 3 4 | 5 | 6 7 8 | 9
Head| Source ID | Target ID | Length | Copy DSP bank close ack message byte[6]~byte[9] Check sum
0xFO| OxFD 0x10 | Ox0A 0x13 | don‘tcare | CRC CRC

PC flash tool /{5 bank close fy[ElfE% - ~N—25 & {#i% upgrade done message » #E%]
DSP bootloader 7B it fZHY e 1% — {20 B
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(PC to Communication MCU) upgrade done message
0 1 2 3 4 5 6 7

Head [Source ID| TargetID | Length |Command]Reserved | Check sum
0xFO 0x10 OxFD 0x08 0x14 |don’t care CRC

[Ef£HY » Communication MCU %] upgrade done message & 4448/ 2% message (& &
DSP bootloader

(Communication MCU to DSP) upgrade done bypass message
0 1 2 3 4 | 5 6 | 7 8 | 9
MCU ID | DSP ID |Command|Length| Reserved | Copy PC upgrade done message byte[4]~byte[5] |Check sum
0x50 0x51 OxAl O0x0A |don’t care 0x14 | don’t care CRC

DSP fesies AifEsepii% - Ui F] upgrade done message &7 Ox55AA 55 A flash password
address M{ir' & » 7 1%[0]{# upgrade done ack message 2 communication MCU ; {E DSP
bootloader & RIE A% flash Z&H » A firmware 5 R52 85T ASERE @ & BEIRETHY
package [&@E¢E = _FLASH_PASSWORD_ADR & {[E{ir ikHYE AR G4 (L ik P HY B S E [
JE Ky OX55AA) » B AREFLAIHEES A OXS5AA( %5 A OXFFFF) » DA 1EFERSAE 55 ARSERERT
R BT FEEAR SRR EE WrRa % - DSP #2504 A normal mode » /T~ A] THEARVEN(E » (Rlit
_FLASH_PASSWORD_ADR #y data(Ox55AA) » W/EFEHEERLAS F IS A BEE A »

(DSP to Communication MCU) upgrade done ack message
0 1 2 3 4 | 5 6 | 7 8 | 9
DSP ID [ MCU ID [Command|Length| Flash flag Copy MCU upgrade done message Check
byte[6]~byte[7] sum
0x51 | 0x50 0xA1 | 0xOA |0x41]0x00 0x14 | don’t care CRC

Communication MCU Uy %] DSP bootloader [£]{&HY upgrade done ack message & & & #H
AR PC > 3 H {834 bootloader reset message 2 DSP bootloader Z Kk DSP bootloader
reset

(Communication MCU to PC) upgrade done bypass ack message
0 1 2 3 4 5 6 7

Head Source ID | Target ID Length Copy DSP upgrade done ack | Check sum
message byte[6]~byte[7]
0XFO OXFD 0x10 0x08 0x14 [ don't care CRC
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(Communication MCU to DSP) bootloader reset message
0 1 2 3 4 | 5 6 | 7 | 8 | 9 10 | 11
MCU ID | DSP ID | Command | Length Reserved Reset password Check sum
0x50 | Ox51 OXA4 0x0C | don’t care oxCD | oxaB | oxBA | oxDC CRC

DSP bootloader %] bootloader reset message 1% @ [A]{& bootloader reset ack message i
H7E 500ms & T4 £ #E(2806x AT THYEN{E By filgEh watchdog timeout reset > reset 1%
DSP bootloader @& {2 flash password address > 7% 5 Ox55A HIPkEE & normal mode BT

firtik 3 28377 AT THVENE & B2 T A ik E P 2 normal mode AT Tz it)

(DSP to Communication MCU) bootloader reset ack message

0 1 2 3 4 | s 6 | 7 | 8 | 9 10 | 11
DSP ID | MCU ID | Command | Length Flash flag Reset password Check sum
0x51 | 0x50 0xC4 0x0C | ox41 | ox00 | oxcD | oxAB | OoxBA | 0xDC CRC

1% » PC flash tool %] upgrade done ack message & #F&r=EHY firmware R FH#&
#ATHERY » Communication MCU Ui %l bootloader reset ack message & & B2 = TR

#: DSP firmware upgrade (YFERERAE

/

END
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