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EH
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AERERESHE &0 v —
- FLASH 4544
EEIN
typedef struct HAREEE \
{ . 1, 074K
IFERERES L . o
u32 prog_store_addr://FHR R 1 bt TER  bootload5| FHEF X
u32 prog_length://Ft ks 4L BERALNER CRFIERE)
u32 prog_crcL6;//F+ e B YN S .
u32 prog_write_addr;//FLFF 78 i dR bt X 2. 4~32K A
I 4ik5 & L AT A PR X
u32 prog_success_flag; /27 5t #470x 12345678 456 b5
}BOOTLOAD_PARA _STRUCT; WEMTTHE G 3. 32760K jg
PR X e TG HRFX
Y 4, 60~61KHy
FIERERERY HAERRER SRS
FHERES Aflash
Y
WERME N
\ 4
=i
7-6 : TIEBEFHHBEFRE
L BEENBFEARMPERAE
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=1 Subversion
B
= E
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& =5

.,
& =ems ()

% bootloaderS | E25E

% bootloaderBFER

|| bootload_&+F_19502A21 H116410...
] bootloadf2REEHE.doc

EH bootloadi&eEiiEE . vsd

B FM375=0ObootloaderEMAiHER doc
- fm3316_bootload.exe

& B

2019/2/21 11:22
2019/2/21 11:22
2019/2/21 11:10
2019/2/21 10:43
2019/2/20 9:07

2018/5/14 13:40
2019/2/21 11:08

e
I
I

HEX Zzi%

Microsoft Office...
Microsoft Visio ..

Microsoft Office...

REFRER

|| fm3316_bootload.hex 2019/2/. HEX =24
|| fm3316_user_l.hex 201972/ HEX =z{4
|| fm3316_user_2.hex 201972/ HEX =z{%
| FAPTE e txt 2019/2/21 11:13 pra e =]

a HEEES (D)
e FHEEEER (E)

€ A=

|

11 40

9-8 : It BIEFNARIER

#+ 4-4 : iR EEEOFARIER 4R

X4 2 bootloader F2FRITE | fRiFHAY hex

2 flash B 4Kbootloader K78, hex ({IBZFE
"fm3316-gw-16-keil37.hex”

X4k 2 bootloader FAFFER: |, miFHAY hex

2 flash AP 4K BR9EE. hex RIBEFE
“fm3316_user.hex”

Bootload FAFFERFS PC imfIEiIFHRIE ST

<bootloader BiSEiZF>

<bootloader HFIEE>

<bootload FFiEFE(EHLY.doc>
<FM375 &[0 bootloader {#FiHE > bootload PC um#{4H{sE RS E
<fm3316_bootload.exe> bootload PC ig#k{4
<bootload &3 19 02 521 H 118} 10 | bootload 3|S5 BFEFHNSHER
9 28 Fb.hex>
<fm3316_bootload.hex>
<fm3316_lightl.hex>
<fm3316_light2.hex>

bootload 5|S&F
bootload BHFFHRER
bootload HFFAHRIER

® EiZ bootloader 2% “bootload_&F7_ 19 02 B 21 H 11 At 10 95 28 #b.hex” BN 33161t
Fr, ABIdRIERE B .

® bootload AFTER , £ P C TARNRE bootload HEHIFEIRY , BIrEB A flash 7, #EIE|
SRS, EM0t R, #HABI 4K B9 bootloader 277,

® bootloader BEFRFIREAIR , bootload iRIURE , WIRE , Mi—EI={7AI 4K #Y bootload #Z3Z.
FUE PC ASRIIECENHRI | BN AP XER. BEREARERRY  EAREFZE—SNBF
X, REEKEGERNY. NREIEEY , Mikk bootload i , BHERIBFIER | SThFt.

LtBEBRBFEARMBHERLF
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v Bootload F ' 2 F i
FIFF LB FEE|

R R 4 |
e el
Bootload 534 3¢

u32 bootload_mode_flag;/# & 0x12345678 Jyitk Abootload#s i
BOOTLOAD_PARA_STRUCT; i

pedef struct

Hibootload 5 bx
E5 Aflash

I

I AR AL

8

10-9 : EREEEHFHREFREZE

Bootload 5| SF2 ¥ it
2

FLASH %Hy

1. 0~4KJNy
FiE  bootload5| FHEFIX
(AATHERR

# A\bootload5| 5

2. 4~32K N
M EAT R PR X

o Uart @15
3. 32~60K A
TR

n}{g

El-:
4. 60~61KH v
bootload## A7 #0x12345678 .
bootload3
Uart i35 ol LA

27D

n}lﬁ

o
pail

& bootload =,
bRk

BT e

11-10 : FISEERRIEE

8 B 3 A
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3.5 ohR&EENE

351 FLASH S{F3e4i4
% 5-5 : FLASH 57338459

HFes iR
ERCSR Flash {=iz5IZ577e8
PRCSR Flash {RiEi=HIZ17es
FLSKEY FlashKey 251728
FLSCIE Flash Fhifi{fEREE1728
EPFLAG Flash I EirEET788
RPARERR RAM B IRITE B (7 25
RPARIE RAM e sEiR MRS 7en

3.5.2 FLASH IBSERL
7 6-6 : FLASH iB8SE@RL

HE= iz

Flash_Erase_SECTOR FLASH BBX#EkR

Flash_Write_BYTE FLASH BTSN
Flash_Write_SHORT FLASH SUEFBA
Flash_Write_STRING FLASH ZFHEA

Flash_Write_ SECTOR FLASH BXB A

Flash_Read_BYTE FLASH E2==753sEE

Flash_Read_SHORT FLASH X==15i5EEY
Flash_Read_STRING FLASH =155

Flash_Int_Cfg FLASH 25l E

® Flash Erase SECTOR
2% 7-7 : Flash_Erase SECTOR &F#4

[Fek e Flash_Erase SECTOR
BREUREY unsigned char Flash_Erase_SECTOR(unsigned long Addr)
ThRefEk FLASH B3X#ZB&

BMASH1 Addr : #REXERF I
mHsE1 7
RENE 0: pIh ; Hfth : REEIR

® Flash Write BYTE g%
7 8-8 : Flash_Write_BYTE ##]
LS ERBFEARMERAH
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HEE Flash_Write_BYTE
EREREY unsigned char Flash_Write_BYTE(unsigned long Addr, unsigned char WrByte)
ThacHEA FLASH BB
WMAS#E 1 Addr : fRfEitbit
BMASE 2 WrByte : fmi2EiE
Tk | 7
R[EHE 0 : pktf ; Eift - RAERIR

Flash_Write_ SHORT & #

% 9-9 : Flash_Write_. SHORT &##§

HREE Flash_Write_ SHORT
BREREY unsigned char Flash_Write_SHORT(unsigned long Addr, unsigned short WrShrot)
Thieftit FLASH WFTEAN
BNSH 1 Addr : fEiEttsit
BNSE 2 WrShrot : {RIZEUE
BHSH 1 7
REE 0 : BZh ; Hfth : REHER

® Flash_Write_ STRING eR#{

2% 10-10 : Flash_Write STRING &#§

E]o '] Flash_Write_STRING
EREREY unsigned char Flash_Write_STRING(unsigned long Addr, unsigned char *Buf, unsigned
int Len)
Iheeik FLASH =3B
mASH 1 Addr : fgFEittt
WMASE 2 *Buf : JRFE&UEEUEbIE
HINSEL3 Len : fRE=SH
s 1 7
REE 0 : pkIh ; Bftt . RERIR

® Flash_Write SECTOR &#

I BEEBRBTFEARBAERDF
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Bk £ Flash_Write_SECTOR
BREUREY unsigned char Flash_Write_SECTOR(unsigned long Addr)
ThReHEA FLASH BXEA
BMAS#E 1 Addr : fmiEibit
mHsE1 7
R[EHE 0 : piIZh ; Eftt . RERIR
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® Flash Read BYTE R#

£ 12-12 : Flash_ Read BYTE %4

HREE Flash_Read_BYTE
EREUREY unsigned char Flash_Read_BYTE(unsigned long Addr)
ThaeHEA FLASH Ba=$5i5EY
BMASE1 Addr : SEEREhE
mHsl 7%

REHE XINIHbLEAS FLASH S

® Flash Read SHORT e{#

% 13-13 : Flash_Read_SHORT ##§

ERES Flash_Read_SHORT
EREUREY unsigned short Flash_Read_SHORT(unsigned long Addr)
IheekmA FLASH Y=T5isEEY
MAS#1 Addr : SEEUELE
mHsEl 7%

REWE JINIHbBLEAY FLASH S

® Flash_Read STRING &#

2% 14-14 : Flash_Read_STRING F#4

ERES Flash_Read_STRING
EREREY unsigned char Flash_Read_STRING(unsigned long Addr, unsigned char *Buf, unsigned
int Len)
ThaeHmA FLASH =518
BMASH1 Addr : jEEUbIE
BANSE 2 *Buf : BRI HBAE
BWAS# 3 Len : SEBUKE
BHEE1 IRzt FLASH IES
R[EHE 7c

® Flash Int_Cfg BR¥

% 15-15 : Flash_Int_Cfg &#j

HESE Flash_Int_Cfg
EREUREY void Flash_Int_Cfg(unsigned char Mode)
Thiaek FLASH 1RE5rhififcE
BMASE1 Mode : 0=kAFlf ; 1=FEBE5TaFHT ; 2=FSEE5THHT+iEIRFHT
S 1 7
REWE v

I BEEBRBTFEARBAERDF
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SEGIIE(EAREE

3.6.1 WMAEEERPERENRATLL bootload HIAFIER
o BXIEF=EERtbt

K Options fc arget Target

Device Target ]Uutput] Listing] User

SEEMEF

FM

3.6

| c251 | AZE1 | L2B1 Locate | L251 Misc | Debug | Utilities |

Diolphin Aip80251 Typhoon
[T Use Onchip Code Rom

¥ 4 Byte Intemupt Frame Size

dal: |4.0
CPU Mode: [Source (251 native) =~
Memory Model: |XSrna|I: near vars, far const, ptr-4 ﬂ

=]

[T Treat far pointer as huge pointer

Code Rom Size: |Large: 64K program

Data Threshold

™ Code Banking Start: End:
data: |0 near: |0 xdata: |0 . m Btk Aras. 50000 W
Exdemal Memany
Start: Size: Start: Size

#1: [Rom < || [e<FF1000  [oxro00 ua: [RAm =] | [

#2. [RAM ~| |@x0000 @000 #5: [RAM ~] | [

#3: [rom ] | | #6: [RAM -] | [

0K | Cancel | Defaults | Help |-

12-11 : {EFERFZS AL

o RBUFHEEREEE
A Options for Target Target

Derice I Tarzet I Output ] Listing] User Cz51

| #2581 | 1251 Locate | 1251 Misc| Debuz | Utilities |

Preprocessor Symbals

Define: |

Undefine: |

Code Optimization

Lewvel: |5: Dead local varable elimination

VWamings: |Waminglevel 1

Emphasis: |Fa\rorexec:ution speed j [T Register Coloring

[T Linker Code Packing fmax. AJMP / ACALL)
[T Generate reentrant functions

[T Keep varables in order
[ treat plain char as ‘unsigned char

[T double precision floating point

Bits to round for float compare: |3 -

¥ Alias checking on pointer accesses

Include
Paths | J
Misc |
I et |INTVECTO R 1000) I
Compiler  [XSMALL WARNINGLEVEL (1) OPTIMIZE {5, SPEED) EROWSE INTVECTOR((x1000) DEBUG

control
string

0K |

13-12 : (EhirRERBE

Cancel | Defaults |

Help |-

LtBEBRBFEARMBHERLF
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S sEwaT

o fEHIEFE it  0x1000 (EBENXH START251.A51 BEH)
] START251.A51
179

180 ICSEG AT 1000H

181 PCPESTARTUFP {Prefix}:
182 ?C _ESTARTUP{Prefix}:
183 LJMF STARTUFP1

14-13 : (EMGERFS itk
® XPeT 2ty startaddr.inc, monitor.asm + monitor.inc X=43#. TIEFEEHE.
startaddr.inc

monitor.asm

15-14 : XRTENXH
o EMmIFTIR, BSRIFH hex BIFXZF# bootloader ThiE

3.6.2 &3 bootloader EESHEPIEE
1881 bootloader EFESHAREFRSHE—E , FEE~IHARESRREEANGCH. S&FMiRE

:@ )
@'@. « FREH » SEMBTMBIGTARR » ABNES » footonderf 0 8% | oJofmmmer g
v @AM HE Y B4 E-J @
i o WEE £
B _| bootload &3 17512R01H 143095428 hex 00711211409 HEX # 2K8
W =E || fm3315 bootloadhex 0178311530 HEX ft 108
5| EFRERGE | fm3316_user_Lhex M17/9/11005  HEXTH 19KB
o | Basttee NUAA1165  HEEE 818
S THE R 08531558 WiRAR BB 6470KB
; THEHER NU/2/11400 SR 18
a ) W) st aRA doc 017/9/11437  Microsoft Office... 132K8
5] Subversion
[ LA
=l -
l 1%

16-15: &¥ bootloader}iﬁ'—ﬁﬁipﬁifi
3.6.3 bootloader §9 4K t{aJ{Ee&7s 6K , 8K

bootloader 4K fNI3ARRAE AT , SETLAXLRL 6K 5 8K , TEMBINUE 4K 208 8K, FE(EIMLLhS

® bootloader KIBFEEE MM
18 mainproc.c X{4H#9 0x1000 J3 0x2000

BEBR NE
inﬁa%udan%c%ir%n?llrﬂfj %omﬁpali% in_r\m(;;l ﬂ /@ % iE
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Flle Edit View Project Flash
=" N1 @ |
& (3 B § | e | Targers
Project n

Debug

2 ainpeoes

SVCs  Window  Help
| e e s | @ nitsysen
y = @

£) file_bootload.e

| | » e @ e

START251.A51

BT

e

INT_REMAP.asm

uare

= §4 Target 1
Bl Source Group 1

itc

#] START251.A51

| [) bintohexh
|- [ fm37sreg.h
|- [ absacch
(- [ exvarh
1) inteinsh
1. [ string.h

B [f vare

- [£] INT_REMAP.asn

- [2] file_bootload.c

4 il ] v

.. [@e (8]

Iniv_Syscem():
Delay xSms (5)

BootEnable
JumpCount = O;

18 /v BRERATH T BErcorload i/

Af (BOOTLOAD_file () ==0)

/EEEEERFE

EA = 0:

while (1)

29[ ¢
EA = 0:
WDTSERV = 0
JumpCount++
UartGecDaca () ;//HIZE A

Aif (Uaxt(2].FlagaBOoooo_0100)
¢

UartBroc(2): //i RS04 AbiE
Delay_xsma (5) ;
33 »

Af( (BootEnable == 0) && (JumpCount >= WATTTIME) )
<

TIEST_SYS_WaE (]
#pragma asm

LIMP Ox1000;/ /BB EEFR
#pragma endasm

.

17-16 : {Z2¢ mainproc.c X{§

18 INT_REMAP.asm X/{§rhayrhiibkeEitiit 1003h ESI?;'I 2003h, 100Bh $g75 200Bh %% 2EpE

i Damm 37ﬁsﬁmﬂ\mcmﬁ\$?msn 671

File Edit View Project Flash
Nedad|: o3|
£ EE e | W
Project

| Targets

Debug

L=

Peripherals  Tools SVCS  Window  Help
| | ™ omom R JE U | 2 initsysak
H& b2 e 2@

[#] INT_REMAP.asm uart.c

e @ e

mainproc.c FLASH.c  [#] file_bootioad.c  [=] exvarh

o el &

[ exfunch

START251 A51

- x|

E-#23 Target 1
B-£3 Source Group 1

8 mainproc.c

- [#] initc

- [#] START251.AS1

- [] FLASH.c

- [] ex_funch

- [2] defined.h

-[2] bintohexh
[w] fm375Sreg.h
[ absacch
[ ex_varh
[ intrinsh
[ string.h

bootload.c

1 CSEG AT 0003h

LOMP 1003h

2

3

4

5 CSEG AT 000l
6 Ti

7

8

Build Output

® FAFRRBEREEHITS

= project| ¥ sooks | £} Func...| 0y Temp..]

CSEG AT 003Bh
L,

18-17 : {E2X INT_REMAP.asm

(eSS aiRiaittit OXFF1000 2% OxFF2000, Size 2% OxE000

LtBEBRBFEARMBHERLF

Shanghai Fudan Microelectronics Group Company Limited

ANO0O01—BOOTLOAD
21

A 1.1

n

=@l

DrfiE v



Shanghai Fudan Microelectronics Group Company Limited Q

S sBEpsF
B Options for Target Target b4

Device Target |Output | Listing | User | 0251 | A2E1 | L2561 Lecate | 1251 Misc | Debuz | Utilities |

Dolphin Flip80251 Typhoon

wal: [40 [T Use On-chip Code Rom

j ¥ 4 Byte Intemupt Frame Size

CPU Mode: |Source (251 native)
Memorny Model: |XSrna|I_ near wars, far const, ptr-4 j
Code Rom Size: |Large: 64K program ;I

[T Treat far pointer as huge pointer

Data Threshold
™ Code Banking Start: End:

data: [ e | R Banks: Itl Bank Area: (<0000 IW

Edemal Memony

Start: Size: Start: Size:
1 ||:|o|\.'|;| Ox<FF1000 'CchD-DI] #a: [RAM -] | |
#2: [Ram -] |e<00OD <1000 us: [RAM _~] | |
#2: [Rom ~] | | u6: [RAM ~] | |

0K | Bemmcll | Defaults | Help |

19-18 : {EMiERFZS Al initE

(EqrhifirE{RISE 0x1000 2775 0x2000
KA Opticns for Target ‘Target

Devioe | Target | Output | Listing | User 6251 | AzB1 | L2B1 Loecate | L2561 Mise | Debug | Utilities |

Preprocessor Symbols
Define: |
Undefine: |

Code Optimization
Lewvel: |5: Dead local wvarable elimination -

Wamings: |Waminglevel 1 -

™ Keep varables in order
Emphasis: |Fa\rnrexecutinn speed | [T Register Coloring ™t atp lain ch . _ d .char
reat plain char as ‘unsigned char

[T Linker Code Packing {max. AJMP ~ ACALL)
™ Generate reentrant functions

[T double precision floating point

¥ Alias checking on pointer accesses Bits to round for float compars: |2 -
Include
Pathe | =]
Misc 1
P [INTVECTORI(<1000) I
Compiler  [XSMALL WARNINGLEWEL (1) OPTIMIZE {5.SPEED) BROWSE INTVECTOR((x1000) DEEUG
cortrol
string

0K | Bemeal | Defaults | Help |

20-19 : {EPTREREE
(EREFE (il 0x1000 275 0x2000 ( {EBENSC {4 START251.A51 (g )
] START251.A51

175
180 CEEG AT 1 000H
181 FCFSTARTUOF{Frefix}:

182 ?C_STARTUP{FPrefix}:

183 LJMFE STARTUFP1L

21-20 : {EEFS uitblit

® PCHRHiEK
ERRBARHARREEAR , RAUARAY bootloader X1\ PCIRHF,

BEBR NE
SJh:anga%uda nf%:[i cﬁirﬁcﬂrﬂo&:j %omﬁ;‘alfs Lli:\m(;] E /@ %}B
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4 EBNRIEEISER

o SFHIME, EIFEEAM bootload F53%

e v AT BaRE - ErE HrEris

-

=] Subversion =t 4 {2prHER
| bootloadZiE 2019/2/21 11:22
. bootloadiEiE 2019/2/21 11:22
| bootloadiTi2Es 2019/2/21 11:22
| bootloadiZ@FE{G 2019/2/21 14:04
ThexToBinaa 70107221 11:22
| TiEEE 2019/2/21 11:22
B wmes (o - = AR bt 2018/4/20 10:51
bootloadiTiE &1 ERHES: 2019/2/21 14:04
=
%4 ‘Bootloadersxf® » bootloadiEiE »
==E3 223FESR - == - FRE it
~ | == - e
5 B = . bootloadergi=iEES 2018/4/20 10:51 g =
" B =mE B = 2018/4/20 10:51 Microsoft Office... 24d
E BRSSPSR ¥ FM375=bootloader{&AifeA.doc 2018/5/11 16:42 Microsoft Office... 29
- = fm3316_bootload.exe 2018/1/30 13:55 67
L =] fm3316_lightl.hex 2018/4/20 10:51
B s & | fm3316_light2.hex 2018/4/20 10:51
W s . ¥ =258 5T% . doc 2018/4/20 10:51 3
=il Subversion = HEE. et 2018/5/11 16:31
.‘ iﬂ = = | EETRNESL ot 2018/4/20 10:51
= = @ FEresrEEEoc 2018/5/11 16:40
" ) =z )
I & ==
F 51, BRE N ERF, K6F yz:y)
o IZ/ATFHM 35 EY, | Uz@@ﬂd Edus
= 2 R -3.5 =FEFIFE(=
= 2.1 e
PR
5 ::::,Ilﬁliiﬂj Befuit = 3.5.1 IMMmIEEEATE
= 3 ITIR A - 3.65.1.1 tsamems=n

3.1 FHimA=Hh_E BRigi1s
plc ol == R #%i,#ai#‘ﬁi
3.2 J:EE.% Iﬁipﬁiiﬁ*{

=]

Dawice Tar

Dot FoB1

cPL
Mo 1
Code Ron

Drts Thres

[T T T T R O TR N TN TR B AN ]

ma: 877

5.1 FrEaE it = =
RE =452

E i B i e ) AR PR T 47 =

o RIFEACHRK, BUUBRFEMY, &% PC]H.

= B=F INEF
i b kR i i i B
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5 e = E =0

51 k&t

o RIFER5 vart ORAER , BFALIE CHEERHER
o flash BXEINEEHREMEI ram &5 512 F 15, ATEHIFEFIX 512 FHEEEHN.
o IEARRER , NIMBRAFRERA/NE 28K, MAFRIEELE 28K , BERERKIINRGAR,

S sEwaT

N =] a0 L N\ =]
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S sEwaT

FM

RBMER

WS | BB SEEiER
1.0 |2018.05 [ENRAET

1.1 |2019.02 {EINEAEAREMNTST

BEBR % NE
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S sEwaT

FM

LB EMBEFREARGERLAAHEHERRSTMR

g A MEFRARBERLF

#hat . EXBTESRE 127 5 4 5

HB4R : 200433

BiE : (86-021) 6565 5050

£ & : (86-021) 6565 9115

tBEEMEF (&R ) ROERLHE

it EEARRDBREEREE 98 SHRBAEILF L 5 # 506 E
BiE : (852) 2116 3288 2116 3338

f£E : (852) 2116 0882

IERAEL
ik ERHRBEXRE I NEE LR 1 SHEKE B E 423
BR4% : 100007

Bif : (86-10) 8418 6608

f£E : (86-10) 8418 6211

Y HELE

iyt RYITHAERIEE] 4002 SR EHEEHLE 1301 =

HR4m - 518028

Bi% : (86-0755) 8335 0911 83351011 83352011 8335 0611
f£ & : (86-0755) 8335 9011

AENEL

ik - Bk 114 RXRGHEE —ER 252 5 12 £ 1225 =

B : (886-2) 7721 1889

f£E : (886-2) 7722 3888

#bn3g 7R EAL

it : 237, Alexandra Road, #07-01, The Alexcier, Singapore 159929
1% : (65) 6472 3688

f£E : (65) 6472 3669

JexHEL

ik : 2490 W. Ray Road Suite#2 Chandler, AZ 85224 USA
BiE : (480) 857-6500 ext 18

22T : http://www.fmsh.com/
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