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/****************************************************************/

/* */
/* connect to Flash device */
/* */

/****************************************************************/

void fl_con_dev (void)
{
extern void init_f1l uart (void) ;
extern void init_fl csi(void);
int n;
int pulse;
SRMKO = true; // disable UART Rx INT.
UARTEO = false; // disable UART H.W.
switch (f1_if){ // preset pulse count by I/F
default:
case FLIF_UART: pulse = PULSE_UART; break;
case FLIF_CSI: pulse = PULSE_CSI; break;
case FLIF_CSI_HS: pulse = PULSE_CSIHS; break;
}
pPFL_RES = low; // RESET = low
pmFL_FLMDO = PM_OUT; // FLMDO = Low output
PFL_FLMDO = low;
pmFL_FLMD1 = PM_OUT; // FLMD1l = Low output
pFL_FLMD1 = low;
FL_VDD_HI () ; // VDD = high
fl wait (tDP) ; // wait
PFL_FLMDO = hi; // FLMDO = high
fl wait (tPR); // wait
pFL_RES = hi; // RESET = high
start_flto (tRC); // start "tRC" wait timer
fl wait ((tRP+tRPE) /2); // wait
if (fl_if == FLIF_UART) {
init_fl_uart(); // Initialize UART h.w. (for Flash device control)
UARTEQO = true; // enable UART h.w.
SRIFO0 = false; // clear UART Rx IRQ flag
SRMKO = false; // enable UART Rx INT.
}
else{
init_fl_csi(); // Initialize CSI h.w.
}
for (n = 0; n < pulse; n++){ // pulse output

pFL_FLMDO = low;
fl_wait (tPW) ;
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30

PFL_FLMDO = hi;
f1l _wait (tPW) ;

while(!check_flto()) // timeout tRC ?

; // no

// start RESET command proc.
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STX

LEN

Data

SUM

ETX

02H

01H

ST1(a)

Checksum

03H

00 STi(a)

goooobooon

5.8.3 U0OO0OOUOODODODOODbDOODbDDOO

00000000oooooooooooooosgz0dddoooooooooooooooooosd
21000000000

48

05020 OO00ODOOOOOODOODOODOOOODOODOOOODOODOODOV850ES/Hx20 0

STX LEN Data SUM ETX/ETB
00H-FFH

02H Verify Data Checksum 03H/17H
(OOH = 256)

OO0 VerifyData O00O0OO00O0OOOODOOOOOOCOO
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058021 ODODODODOODOOOOOOOOOODOODOODOOOVBS0ES/Hx20 0 OCODOCOOCOO

STX LEN Data SUM ETX
02H 02H ST1(b) | ST2(b) | Checksum 03H

OO0 ST1(b) OOO0OOOOOOOO
ST2(b) OOOODOOOC

0 Oooboboooboooobobobobobooobooboobobooboobog
g0DoOO0ODOOoO0DOOO0OO0ACKODOODOOODOOOoDboOOooooooooo
gbooobooboboooooboboboobobobboobooboboobobo

gbooobooboboooboooboboboooboboboooobobooboobo
ao

000000000 O00DOOVesES/Hx20 D00 DOOo0oooooooboooooboooooooooooboo
gbobooboooboobooboboboboooooo

OUARTOOOOOO0OO006.10 VerifyDOOOOOOOOOOOO

g30oooogyo ooogooooopoesioHsoooooooooogr. 10 VerfyDOOODOOOOOO
ogo

O3000o0ooopyobocsioononononnonnonos.10 VerfydOOOOOOOOOOOO
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5.9 Block Blank Check[I 0 O [

5.9.1 O O

gbobobobooobooooboboboboooobooboobobobooboobooobobobobo

5.9.2 J0OOOO0obOoOobbOoobooboboooo

Block Blank Check0 O OO OODODOOODOOOOODOSO22000000000000000DO0O0O0ODAO
oOos0d230000o0o0o0go

056022 BlockBlank CheckDO 0000000000 O0OOOOVE50ES/Hx20 O

SOH LEN COM oooooo SUM ETX
32H
01H 02H BLK Checksum 03H
(Block Blank Check)

U0 BLK O0O0O0O0OO0ODOOOODOOOOOOOO

05023 BlockBlank CheckOOOOOOOOOOOOOOOOOOOVSS0ES/Hx20OOOOOOOO

STX LEN Data SUM ETX
02H 01H ST1

Checksum 03H

OO0 ST J00O0O0Ooooooooooood

0000000000ogggyvsesoEsS/Hx20 000000 00000000000000000000O00O00OO
gboboboooboooboobobobobooooog

OUARTOOODOOOODOG.11 BlockBlank CheckDO OO OODOOOOODDO

g3oooooyo coooooooooesioHsoooooooooor. 11
goooooo

Block Blank CheckO OO OO0

g300oooopyoocsSinooonnonnnnOs. 11 BlockBlank CheckD OO O OOOOOOOOO
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5. 10 Silicon Signatureld I [ [

5.10.1 O O

gbobobobooooboooboobooboboboboboooobooobooban
00000000000V8SES/Hx20 DD D ODOODOODODODODOOODOODOODODODODOO Silicon
Signature0 00 0000002000003 0000O000OOO0O0ODOOO0ODOOOOOOOOO

5.10.2 OJ0O00OO0O0OOOOOOOODDOOObDOODO

Silicon Signature0 0 0 000000000000 OS024000000000000000000O0OOO
gsboz2s000000000d

05024 SiliconSignatureD 000000000 OOODOOQDOOV850ES/HXx20 O

SOH LEN COM SUM ETX
COH
01H 01H o . Checksum 03H
[J Silicon Signaturel]

05025 SiliconSignatureD OOOO0O0O0O0O0O0OODOODOODOODOV8S0ES/Hx20O0O00O0COOCOO

STX LEN Data SUM ETX
02H 01H ST1 Checksum 03H

OO0 ST1 ODOOOoooood

5.10.3 O00OO0OO0OOOOOOOOOOOOObOn
00000000000000000000000005026000000000

056026 OO0O0O0O0OOOOOOOOOOOOODOOV8S0ES/Hx20 D DODODOOODODO

STX LEN Data SUM ETX
02H n VEN ‘ EXT ‘ FNC ‘ INVALID DATA Checksum 03H
O001. nOLENDO gooood
VEN O000O0O00DOONECO10HD
EXT goooboob
FNC goood

INVALID DATA 0009001980 00000000000
2 00D0OO0ODOODOOCOCOVENOOOOOODOEXTOOOODOOFRNCOOOOOMDOODO
gbgoboobooooooooboobobooboo

0501 ODOO0O0O0OO0O0OO0OO0OO0OOoOooooo

oooooo O O oo ooooooooooo” oooo
ooooo

VEN 000000000NECO 1 10H (000100008 ) 10H

EXT oooo ooooo 1 4FH (01001111B) 4FH

FNC 0000 00000 1 40H (010000008 ) 40H

0 oO0O0O0OOoOoOoDOOoOO0obOOMUoOobObOOooboOoboooDo
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gbobooboooboobooboboboboooooo

OUARTOOOOOO0O0O006.12 SiliconSignatured 000000000000

O300000oyo cooooooooocesioHsoooooooooO7.12 Silicon SignatureD 000000
goooog

g30oopooyooecsioonoooonoooOgs.12 SiliconSignatured 0O O0DO0O0O0OOOOODOO
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5.11 Version Getl 0 0 O

511.1 0O O

V8S50ES/Hx20 0000000000000 00000000000000ooooooo

00000000 000OvV8s0ES/H20 0 0000000000000 0OO00ooo0oooDoooooooo
gboobooooooogo

ub obOoooooboobobooboooboooboobobobOobooboobobOobOOoboOobbobobo
gbobooboooooboboboobooboboboboobooobobobobooboobon
gpooooo

0 obobobooobooooooboooboboo

oobooooooooboooo oobooooood

000000000000000000 0100 —— % OO0O0OOO0A

00000000000000

E 02.00
gooooooooooooooooo E ——>» 0O0000B

0000000000D00000000 0 3.00

($)]

11,2 0000000000 bOooboobooon

VersionGetD OO O OOOOOO0O0O0O00006028000000000000000O0O00OOOOOOSO
20000000000

056028 VersionGetD DD ODODODODOOOOOOODOOOV850ES/Hx20 O

SOH LEN COM SUM ETX
C5H
01H 01H Checksum 03H
(Version Get)

058029 VersionGetD DD ODODODODODODODOOOOOOOOOVES0ES/Hx20 00 OOODODOO

STX LEN Data SUM ETX
02H 01H ST1 Checksum 03H

OO0 ST1 ODOOOoooood
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5.11.3 0000000O0000O00D0
000000000000000000005030000000000

058030 OOODODODOODOODOODODODOOV8S0ES/Hx20 000000 ODO

STX LEN Data SUM ETX
02H 06H DV1 ‘ DV2 ‘ DV3 ‘ FV1 ‘ FV2 | FV3 | Checksum| 03H

00 Dbvl ODO0ODOOODOOOODOOD
Dv2 00O0OO00O0ODOOOO0ODOOOOODO
Dv3 00O0OO0O00DOOO0DOOOOO0ODO
FVvi 0000000000000O000OO
FvV2 OO0OO0O0OO0OO0ODOOCOOOOOO0ODOO
FV3 OOO0OO0O0OO0OOO0ODOCOOOOOOOODOO

00000000ooooogvesoES/Hx20 00 00 000000000000 ooooooooooooo
gbobooooboobobobobobooooobog

OUARTOOOO0O0O00006.13 VersionGetD OO OOOO0O0O0O0O0O0O

Os3oooooovo coobooooooocsioHsOOOoOooooooo7. 13 Version GetDOOOOOO0OO
gooo

O3000oooopyoocsSiniooonnnnnonOs.13 VersionGetD OO OOOOOOOOOO
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5.12 Checksum 0 OO0 [

5.12.1 O O

gbobobooobooboobooboboboboooobobobo
goooo0o0oooO00DOOo00O0oO0oO00ooOoooO00ogooo0oooooOoDodo2KODOOOOoOonO
obobobooooooobooobo
gooooooooo0o0oooooOoOoDoO0ooooooooD1OooooooOoOoDbboooHOOOOOOOOo
gooo

5.12.2 00000000 OO0OOOOODOODOOO
ChecksumO 00 000000000000050310000000000000000000000050
32000000000

05031 ChecksumOOOOOOOOOOOOOOOOOVES0ES/HXx20 O

SOH LEN COM oooooo SUM ETX
BOH
01H 07H SAH SAM SAL EAH EAM EAL | Checksum 03H
(Checksum)

00 SAH-SAL O0OO0OO0OO0OOOOOOOOOO
EAH-EAL 0O00O0OO0O0O0O0OO0OO0DODOOO

056032 ChecksumOOOOOOOOOOOOOOOOOOOVS0ES/Hx2DDODODOOOOO

STX LEN Data SUM ETX
02H 01H ST1 Checksum 03H

o0 ST1 [DOO0OO00O0OO0OoOo

5.12.3 000000 O0OO0OO0ODOOODOO
0000000000000000000005033000000000

056033 O0O0O0O0O0O00O0O0O00O0000OV8S0ES/Hx20ODOOOOOOO

STX LEN Data SUM ETX
02H 02H CK1 CK2 Checksum 03H

OO0 CK1 Oo0ooo0ooooooobosood
CK2 gooooooooooooosoOod

000000000 00DOOVesES/Hx20 D00 DOOo0ooooooobooooboooooooooooboo
gbobooboooboobooboboboboooooo

OUARTOOOOO0OO0O0006.14 ChecksumOOOOOOOOOOOOO

o30oooooyo cooooooooocsioHsSoooooooooo7.14 ChecksumOOOOOOOOOO
goo

g30dopoOoyooecsioonoooonooOoOs.14 ChecksumOOOODODOOODOOOOO
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5.13 Security Setd 0 0 O

5.13.1 O O

00o0oo0o0o0oooooopoopoopoooOooOoOoOOOOOOOOOODOODODOOOOODO Security Set
gboboooboooobooboboboboooboooobobobobobooooooban

b bOoboobooobooboboboboboooboboobobobOoboboboboobobOobobooo
0000000000000 OoOO0OWriteerroD1CHOO OO OO OOOOO0Ooooooooood
O00O0OO00OO0OChp Erese000000O0OOOOOOCOOCODOOOODOOOODODDOODODOOO
O0D0O0O0OBlock EraseD 000 000O0OCOO0ODOOOOOOODOOOOOOODODOOODOOO
gooooooooooooooobobobobobobooooooooboobooboboo

goooooooboooboooooobobobobobobooboooooooboobooboobon
gbobooooooog

5.13.2 0J00O0O0ODOO0OOOOODDOOObDOoOooD

Security Set0 OO0 0000000000 0O0OOSO3400 00000000000 OOOOOOOOOOS0
pOooooooooo

Security Set0 000000000 O0O0O00ODOOO0ODOOOO0ODOOO0ODOOOOODOOOODODOOOODO
oo0ooOoOo0ooocOooboooOooooHODODOODOOOO

05034 SecuritySet0 00000000000 O0OOOOV850ES/Hx20 O

SOH LEN CoM oooodo SUM ETX
AOH 00H 00H
01H 03H . Checksum 03H
(Security Set) (BE) | (E®E)

058035 SecuritySet0 00000000000 OOOOOOOV8S0ES/Hx20 00 0O0O0OOOO

STX LEN Data SUM ETX
02H 01H ST1(a) Checksum 03H

00 STi(a) 0OO0OO0O0O0O0O

5.13.3 00000 DOO0OO0OOO0DDOO0ObDoOon

gooo0o0oooOooO0O0DbDoOO0oOoboOoOoOoooshsOoooobo0oooooooooooDbooOososy
gboooooogn

05036 000000000000000000000O0O0OV850ES/Hx200

STX LEN Data SUM ETX
02H 04H FLG ADH ADM ADL Checksum 03H

OO0 FLG gooboobooooon
ADH OO000O0OO0O0O00OO0OO0O0ODOOOO0ODOCOO0OO0ObOOO230000160
ADM [OO0OQ0OOO0OOOOQOOOOOCOOOOOOOOoOoOotssgoooso
ADL goooo0ooooOoooopooooooooooroooooo
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05037 0000000000000 OOOOOOOOOOOOOODOOV8S50ES/Hx20 00000000

STX LEN Data SUM ETX
02H 01H ST1(b) Checksum 03H

OO0 ST1(b) 000000000 OO0OOOO00OO0

5.13.4 0J0O000O0O0O0OO0O0OOO0O0OO0DOO0ODOO
00000000000000000000000005038000000000

05038 OOO0O0O0OOOOOOOOOOOODOODOOOOOV8S0ES/Hx20O00O00OCOCOOO

STX LEN Data SUM ETX
02H 01H ST1(c) Checksum 03H

00 STi(c) 0000000000

gbobooboboooooooooooboobobooboon

0sS02 OQUOODOOOODOOOOODOOOODDOO

O g O g

oooz 100

oooe

Oooos

Oooo4

ooo s

0ooo2 pooooooooo1oooooopoobbbobbobooo

ooo1 ooooooooooooMooooooooooooOoooooonon

oooo ooooooooooO10O0OoOoOoOoOoooobbOOODOODODO

gbooobooboboooooooboobooboboboooboooobobobooobooooon

0503 0boboooboooooooooboooooboooooo

gooog gooooooobooboOobobooobooobooo oboboobobooooooog
gooo gboboboboobooboobooo goobooooooooobobooo
oJ0O0O0O0O xDOODOODO gboogoooog

gooogoo gooooooooooobobon

oooo Programming Chip Erase Block Erase

gooooo x o X

gooogoog o X X

gooooogoo o o X

00o0oo0oooooono  U18215JJ1VOAN

57



Oos0 00000000

58

000000000 O00DOOVesES/Hx20 D00 DOOo0oooooooboooooboooooooooooboo
gbobooboooboobooboboboboooooo
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514 ReadOl OO0

5.14.1 O O
V850ES/Hx2O0 D0 OO OROMOOOOOOOOOOOOO
gbooboboboooboobooobooboboboboobooooboooobobobobooobooobooon

5.14.2 000000 O0O0OOO0ODODDOO0OOOOODO

ReadDODDOOODOOOOODOOOOODSO3QUOOIOOOOODODOOODOOOODOODOOODSO4000
gbobooo

056039 Read0d 0O O0O0O0O0O0O0OOOOOODOOVES0ES/Hx20 O

SOH LEN COM oooooo SUM ETX
50H

01H 07H (Read) SAH | SAM | SAL | EAH | EAM | EAL | Checksum | O3H
ea

OO0 SAH-SAL 000000000000000O0O00000000
EAH-EAL OO0O0O0OOOOOOOO0ODOOOODOOOOODOOO

05040 ReadDOODOODOODOOOODOODOODOODOOVBS0ES/Hx2D DO ODDOOOODO

STX LEN Data SUM ETX
02H 01H ST1(a) Checksum 03H

00 STi(@) 0OO0OO0O0O0OO
5.14.3 O0O0O0O00DO0O0O00OO0OO0OOOO0O00O00O

gooo0o0oooOoO00oDO0oO0ooOoSoMM0O0o00DOO00DOO00DObOOoOoDboOoOs0d42000
gooooo

05041 0O0O0O0O0O0O0OO0OOOODOOOOV8S0ES/Hx2O0 00000000

STX LEN Data SUM ETX/ETB
02H 00H-FFH Read Data Checksum 03H/17H
(00H = 256)

OO0 ReadData OV850ES/Hx20000COCCOCOO

058042 OOOOOOOOOOOOOOOOOODODOOOOOOOOODODODOVS50ES/HX200O

STX LEN Data SUM ETX
02H 01H ST1(b) Checksum 03H

00 STi(b) ODOOOOOOOOOOOOODOOOOOOOACKOOBOOOOO
NACKO 15H0
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6.1 DO0ODOOO00ooooooobobooboobooboood

IV R-IL—LEERE

Y
XV R-TL—LDAYH
(SOH = 01H)
®IE

v

‘ T8 — F-HM0OIIAH ‘ tor (UART)

l

F—A& (LEN)

=18

v

‘ F=8 — F-HE0OIIA+ ‘ tor (UART)

IV RES (COM)
*EE

»

(LEN-1) )8 b Yes

EE?

‘ T8 — F-HE0OIIAH ‘ tor (UART)

I

IRV RIEHRE1 M MEE

|

‘ T8 — F-HE0OIIAH ‘ tor (UART)

.

FIIDH L T (SUM)

=

I

‘ T8 — F-HE0OIIAH ‘ tor (UART)

.

ARV E-TL=LOTVE
(ETX = 03H)
#E

y

[]7*/ F-IL—Li%ESE T]
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6.2 DO0ODOOO0O0O0OoOoooouooooboobog

62

F=8-JL—LX{ENE

F=8-7L—LOAYH

(STX = 02H)
*E1E
T3 — T-AEOUIA L tor (UART)
F—AF (LEN)
o3 H
LEN /81 b Yes
#EE?
T8 — T-AMOUIA L tor (UART)
F—A%E11M pEE
T3 — T-AEOUIA L tor (UART)
FrvhH L-T—H2(SUM)
*1E
T8 — F-AEOUIAE tor (UART)
BEOF—5-IL—L7 > O
Yes
F=5-7L—L0D F=2-7L—L0O
B8R IVL-L-794 RERIL-LEUNDTVA
(ETX = 03H) (ETB = 17H)
e H e H

[?’—9-7b—Ai§1§%T ]
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6.3 DO0U0DOOOooooooouooooooboog

T-8-JL-LZELE

T—8-7L— L0
AYH (STX=02H) &

2{8?

No

H trpi/trp2 (MAX.) (UART)

Yes

7 -5 & (LEN)
EBE?

No

a tor(MAX.) (UART)

Yes

ERALPIF-I5—

TNAEDTF—5%

ZELE?

No

= tor (MAX.) (UART)
Yes
RESMALTIR-I5-

LEN )T FR{E?

FryoYL-7—5
(SUMER1E ?

No

ﬁ tor(MAX.) (UART)
Yes
BESALTILI5—

TR IL—L0DIvRI}
|/EIL—L-TYB(ETX = 03H)
FrF

BHRIVL-LUNOTIYE(ETB = 17H)

No

E tor(MAX.) (UART)

Yes

v

v

00oo0oooooooon  U18215JJ1VOAN



0ed UARTOOOO

6.4 Resetd 00O

6.4.1 J0O0OOOODOO

Reset Y FALIEF B

7RY3% V850ES/Hx2
@ Ry Fﬁig%b'b_IL}: Ecou
@ a5+ LAJL (00H @ 9600 bps) H A >
©) DIk tiz
@ - LAJL (00H @ 9600 bps) tHA >
® DIAb| t2c
® Reset OYV R-J7L—Li#E(E >

FRMNICAT—532-IL—LZE

27—52-IL-LBiE

ZIEATHA
[ACK/ACKLL5}]

ACKLLA}

UrsA-A—7 & ACK

[Yes/No]

0O 00O0OO0O0O0O0OOO0DOO1e0DOMAX.OODOOOOODOD
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6.4.2 00O

Oo0Oooogod

goog

0000000000000 00000000000000000000 0 teond O
000000000000 0000000HD 9600 bpsh 0 0 0 O
00000000000000¢te00
0000000000000 000000HD 9600 bpsO 0 0 0 0
000000000000 00 ted O
D00000000000000[Resetd 000 1000000
0000000000000 000000000000000000000000000
D0000000000000[0000000000 [C]jpoooo
000000000 twre (MAX. )0 [

0 000000000000000000
ST1=ACKO O[O n[0ooo Aljpoo
ST1=ACKOOOOD 00000000 ts0000000000
00000000000000000000000
D00000000000[0000 Bj00a
6.4.3 OO0O0OO0O
oooo ooooOooooon O ]
0000 [Al|0000O0ACKO 06H gooooobooboooooooboooad
VB50ES/Hx2 O D DO OODOO0DOO0OO0ODOOO0O
0000 [B]{oooooooood 07H go00o0d0oodooooooooOooooooa
ooo
00000NACKO 15H Oo00000000O0oO0o0b00o00ooooOooonDo
oo
O00000000o0oooooboOooboOoonoa
OOLENOOODETXOODDOOO
ooopooooog [C) 0 0000000000 0O0ooooboOooboOoonoa
gooooa
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6.4.4 0J0O0OOOODOO

ResetdYY FALEE

BI7L—L—
IRV REFEIIA+

tcom

9600 bpsT“00"%15

9600 bpsT“00"%(5

tac

=g

IRVE-IL—L

nig

(Reset)

AT=RA-T—=L

ERE?

Yes

AT—H/A=ACK?

A

Yes

4

EFERTIA]

66

No

Yes | twro(MAX.) (UART)

[ 84 L7 - I5—[C] ]

No

UrSAE#A—IN?

#7I8]

i

\
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6.4.5 0J00OO0OOOOOO

ResetU OO0 O00OOOO0ODOOOODOOOOODDOO

/****************************************************************/

/* */
/* Reset command */
/* */
/****************************************************************/
/* [r] ulé ... error code */
/****************************************************************/
ulé6 fl ua_reset (void)
{

ulé6 rc;

u32 retry;

set_uart0_br (BR_9600); // change to 9600bps

fl _wait (tCOM_UA) ; // wait
putc_ua (0x00) ; // send 0x00 @ 9600bps
fl wait(tl2); // wait

putc_ua (0x00) ; // send 0x00 @ 9600bps

for (retry = 0; retry < tRS; retry++){

fl_wait (t2C); // wait

put_cmd_ua (FL_COM_RESET, 1, fl_cmd_prm) ; // send RESET command

rc = get_sfrm uva(fl_ua_sfrm, tWTO0_MAX) ;

if (rc == FLC_DFTO_ERR) // t.o. ?
break; // yes // case [C]
if (rc == FLC_ACK) { // ACK ?
break; // yes // case [A]
}
else{
NOP () ;
}
//continue; // case [B] (if exit from loop)
}
// switch(rc) {
!/
// case FLC_NO_ERR: return rc; break; // case [A]
// case FLC_DFTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
// 0}

return rc;
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6.5 Baud Rate Setl] 0 0 [J

6.5.1 J0O0OO0OODOO

Baud Rate SetJv Y FALIEF|E

JA93% V850ES/Hx2
AIL—L—
@ IRV REEYTA K| B
® Baud Rate Set ¥V R-JL—Li%{§ >
® vV R-Ib—L— Ewrio
Ueyh-JTVREEYI( S O
‘ @ Reset YV R-TL—Li%{E >
VI, S— AT—RAIL—LZIED
i ©® B4 L P k-Fryn o (MAX.)

BEEIRICAT—AR- TL— L3215

AT—AHA-TL—-LE(E

ACKLL4H

UrsA-A—)52 E ACK

[Yes/No]

EFERTIA]

0O 0O0OCOO0O0OOOOO0DoOO1e0DOMAX.OODOOOOODODO
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6.5.2 OJOOOOO

0000000000000 00000000000000000000 tewd O
D00000000000000]BaudRateSetd 000 0000000
0000000000000 000000000000000000000000 twmed O
0D00000000000000[Reset0000 DO00OOO
0000000000000000000000000000000000000000
D0000000000D[0000000000([C]jpo00a
000000000 tws (MAX. )0
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/****************************************************************/

/* */
/* Set baudrate command * /
/* * /
/****************‘k***********************************************/
/* [1] u8 brid ... baudrate ID */
/* [r] ulé6 ... error code */

/****************************************************************/

ulé6 fl_ua_setbaud(u8 brid)

{
ulé rc;
u8 br;
u32 retry;
switch (brid) {
default:
case BR_9600: br = 0x03; break;
case BR_19200: br = 0x04; break;
case BR_31250: br = 0x05; break;
case BR_38400: br = 0x06; break;
case BR_76800: br = 0x07; break;
case BR_153600: br = 0x08; break;
}
fl _cmd_prm[0] = br; // "DO1"
f1_wait (tCOM_UA) ; // wait before sending command
put_cmd_ua (FL_COM_SET_BAUDRATE, 2, fl_cmd_prm); // send "Baudrate Set" command
set_flbaud(brid) ; // change baud-rate
set_uart0_br (brid) ; // change baud-rate (h.w.)
retry = tRS;
while (1) {
fl_wait (tWT10) ;
put_cmd_ua (FL_COM_RESET, 1, fl_cmd_prm) ; // send RESET command
rc = get_sfrm ua(fl_ua_sfrm, tWT0_MAX); // get status frame
if (rc){
if (retry--)
continue;
else
return rc;
}
break; // got ACK !!
}
// switch(rc) {
// case FLC_NO_ERR: return rc; break; // case [A]
// case FLC_DFTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
// )
return rc;
}
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Oscillating Frequency Set0 0 0 000000000000 OOOOO

/****************************************************************/

/* */
/* Set Flash device clock value command */
/* */
/****************************************************************/
/* [1i] u8 clk[4] ... frequency data(D1-D4) */
/* [r] ule ... error code */

/****************************************************************/

ulé6 fl ua_setclk(u8 clk[])
{
ulé rc;
fl_cmd_prm[0] = clk[O0]; // "DO1"
= clk([1]; // "DO2"
= clk[2]; // "DO3"
= clk([3]; // "D04"

fl cmd_prm[1l

] [
] [
fl cmd_prm[2] [
] [

fl cmd_prm[3
fl _wait (tCOM_UA) ; // wait before sending command
put_cmd_ua (FL_COM_SET_OSC_FREQ, 5, fl_cmd_prm) ;

rc = get_sfrm uva(fl_ua_sfrm, tWT9_MAX); // get status frame
// switch(rc) {

//

// case FLC_NO_ERR: return rc; break; // case
// case FLC_DFTO_ERR: return rc; break; // case
// default: return rc; break; // case
/7 0}

return rc;
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/****************************************************************/

/* */
/* Erase all(chip) command */
/* */
/****************************************************************/
/* [r] ule ... error code */
/****************************************************************/
ulé6 fl ua_erase_all (void)
{

ulé rc;

f1 wait (tCOM_UA) ; // wait before sending command

put_cmd_ua (FL_COM_ERASE_CHIP, 1, fl _cmd_prm); // send ERASE CHIP command

rc = get_sfrm uva(fl_ua_sfrm, tWT1l_MAX); // get status frame
// switch(rc) {

//

// case FLC_NO_ERR: return rc; break; // case [A]
// case FLC_DFTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
/7 0}

return rc;
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/****************************************************************/

/* */
/* Erase block command */
/* */
/****************************************************************/
/* [1] u8 block ... block number */
/* [r] ulé6 ... error code */
/****************************************************************/
ulé6 fl _ua_erase_blk(u8 block)
{

ulé rc;

u32 wt2_max;

fl _cmd_prm[0] = block; // BLK

wt2_max = get_wt2_max(get_block size(block));

f1l_wait (tCOM_UA) ; // wait before sending command

put_cmd_ua (FL_COM_ERASE_BLOCK, 2, fl_cmd_prm); // send ERASE CHIP command

rc = get_sfrm va(fl_uva_sfrm, wt2_max); // get status frame
// switch(rc) {
!/
// case FLC_NO_ERR: return rc; break; // case
// case FLC_DFTO_ERR: return rc; break; // case
// default: return rc; break; // case
!/}

return rc;
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/****************************************************************/

/* */
/* Write command */
/* */
/****************************************************************/
/* [1] u32 top ... start address */
/* [1] u32 bottom ... end address */
/* [r] ulé ... error code */

/****************************************************************/

#define fl _st2_ua (fl_ua_sfrm[OFS_STA_PLD+11])
ulé6 fl ua_write(u32 top, u32 bottom)
{

ulé rc;

u32 send_head, send_size;

bool is_end;

u32 wt5_max;

/************************************************/

/* set params */
/*"k*'k*****"k*"k*'k*****"k*"k*'k************************/

set_range_prm(fl_cmd_prm, top, bottom); // set SAH/SAM/SAL, EAH/EAM/EAL

wt5_max = get_wt5_max(bottom - top + 1);

/************************************************/

/* send command & check status */
/************************************************/

fl wait (tCOM_UA) ; // wait before sending command

put_cmd_ua (FL_COM_WRITE, 7, fl_cmd prm); // send "Programming" command

rc = get_sfrm ua(fl_ua_sfrm, tWT3_MAX); // get status frame
switch(rc) {

case FLC_NO_ERR: break; // continue
// case FLC_DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]

/************************************************/
/* send user data */
/************************************************/
send_head = top;

while (1) {

// make send data frame

if ((bottom - send_head) > 256){ // rest size > 256 ?
is_end = false; // yes, not is_end frame
send_size = 256; // transmit size = 256 byte
}
else{

is_end = true;

send_size = bottom - send_head + 1; // transmit size

- send_head)+1 byte

}

memcpy (f1_txdata_frm, rom_buf+send_head, send_size);

= (bottom

// set data frame payload

send_head += send_size;

f1l wait (tFD3) ; // wait before sending data frame
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put_dfrm_ua(send_size, fl_txdata_frm, is_end);

rc = get_sfrm uva(fl_ua_sfrm, tWT4_MAX) ;
switch(rc) {

case FLC_NO_ERR:
case FLC_DFTO_ERR: return rc;
default: return rc;
}
if (fl_st2_ua != FLST ACK) { // ST2
rc = decode_status (fl_st2_ua); // No
return rc; // case
}
if (is_end)
break;

}

/************************************************/

/* Check internally verify */

/************************************************/

rc = get_sfrm uva(fl_ua_sfrm, wtb5_max);

switch(rc) {

case FLC_NO_ERR: return rc; break;

case FLC_DFTO_ERR: return rc; break;

default: return rc; break;
}

return rc;
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/****************************************************************/

/* */
/* Verify command */
/* */
/****************************************************************/
/* [1] u32 top ... start address */
/* [i1] u32 bottom ... end address */
/* [r] ulé ... error code */
/****************************************************************/
ulé6 fl ua_verify(u32 top, u32 bottom, u8 *buf)
{

ulé rc;

u32 send_head, send_size;

bool is_end;

/************************************************/

/* set params */
/************************************************/

set_range_prm(fl_cmd_prm, top, bottom); // set SAH/SAM/SAL, EAH/EAM/EAL

/************************************************/

/* send command & check status */
I I I S I I I I L I I S I S S I S T I S S I S I I S S S S
/ /

fl_wait (tCOM_UA) ; // wait before sending command
put_cmd_ua (FL_COM_VERIFY, 7, fl_cmd_prm) ; // send VERIFY command
rc = get_sfrm uva(fl_ua_sfrm, tWT6_MAX) ; // get status frame
switch(rc) {
case FLC_NO_ERR: break; // continue
// case FLC_DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}

/************************************************/
/* send user data */
/************************************************/
send_head = top;

while (1) {

// make send data frame

if ((bottom - send_head) > 256){ // rest size > 256 2
is_end = false; // yes, not is_end frame
send_size = 256; // transmit size = 256 byte

}

else{
is_end = true;
send_size = bottom - send_head + 1; // transmit size = (bottom

- send_head)+1 byte
}
memcpy (f1_txdata_frm, buf+send _head, send_size); // set data frame

payload
send_head += send_size;

f1l _wait (tFD3);
put_dfrm_ua (send_size, fl_txdata_frm, is_end); // send user data
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rc = get_sfrm ua(fl_ua_sfrm, tWIT7_MAX); // get status frame
switch(rc) {
case FLC_NO_ERR: break; // continue
// case FLC_DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
if (fl_st2_ua !'= FLST_ACK) { // ST2 = ACK ?
rc = decode_status(fl_st2 ua); // No
return rc; // case [D]
if (is_end) // send all user data ?
break; // yes
//continue;
}
return FLC_NO_ERR; // case [A]
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/****************************************************************/

/* */
/* Block blank check command */
/* */
/****************************************************************/
/* [i]1 u8 block ... block number */
/* [r] ulé ... error code */
/****************************************************************/
ulé6 fl ua_blk blank chk(u8 block)
{

ulé rc;

u32 wt8_max;

fl_cmd_prm[0] = block; // "BLK"

wt8_max = get_wt8_max(get_block _size(block));

f1 wait (tCOM_UA) ; // wait before sending command

put_cmd_ua (FL_COM_BLOCK_BLANK_CHK, 2, fl_cmd prm) ;

rc = get_sfrm uva(fl_ua_sfrm, wt8_max); // get status frame
// switch(rc) {
//
// case FLC_NO_ERR: return rc; break; // case [A]
// case FLC_DFTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
/7 }

return rc;
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/****************************************************************/

/* */
/* Get silicon signature command */
/* */
/****************************************************************/
/* [1] u8 *sig ... pointer to signature save area */
/* [r] ulé6 ... error code */

/****************************************************************/

ulé fl ua_getsig(u8 *sig)
{
ulé6 rc;
f1 wait (tCOM_UA) ; // wait before sending command

put_cmd_ua (FL_COM_GET_SIGNATURE, 1, fl_cmd prm); // send GET SIGNATURE command

rc = get_sfrm uva(fl_ua_sfrm, tWTll_MAX); // get status frame
switch(rc) {
case FLC_NO_ERR: break; // continue
// case FLC_DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}
rc = get_dfrm_ua(fl_rxdata_frm, tFD2_MAX) ; // get status frame
if (xrc){ // if error
return rc; // case [D]
}

memcpy (sig, fl_rxdata_frm+OFS_STA PLD, fl_ rxdata_frm[OFS_LEN]) ;
// copy Signature data
return rc; // case [A]

102 0o000O0O0oo0oO0ooO  U18215JJ1V0AN



0ed UARTOOOO

6. 13 Version Getld O [0 [

6.13.1 O0O0OO0OOOO

Version GetdvY Y FALIE F|IE

o373 V850ES/Hx2
BI7L—L—
@ IRV RRIEYTA R B
‘ @) Version Get YV R-JL—Li%{E >
AT—BATL—LZED
I ® B4 LFo k- Fryy trmz (MAX.)

)
4

EFREAIC
AT—RA-TL—-L%21{E

\< @ AT—=8A-TL—LZIE

ZIEATHA
[ACK/ACKLELS}]

ACKLL4}

ACK

EERT [B] ® TR IL—LZED

B4 P b Frop| B2 (MRX-)

S4LFOL BRI
RE FhIL-LEE

FT=3-Ib—L(IN=Y3av-T- R

TF—=8-JL—LIFIEE?
[Yes/No]

No

Yes

000000000000 U18215JJ1VOAN 103



0ed UARTOOOO

6.13.2 OJOOOODO

U obobooobooboboboboboobooboobobobobO0bOtend O
DDDDDDDDDDDDDDDDD|VersionGetI:IDI:ID|EII]EII]EIDEI
U toboobooooboobobobobooobooobooobooboboboboooooboobOobo
DDDDDDDDDDDDDD|DDDDDDDDDD[C]|DD
000000000 twrz(MAX. )T O
0 obooooboboboboooooon

O

ST1=ACKO OO obobobooooo

ST1=ACKOOOOO Oo|joooomBelooO

0 00000000000 O0000000000000000000000000000000
0000000000000[{0000000000[¢]po
000000000 tepa(MAX. )0 O

0 00000000000000000000000000000000

dooogoogoooooog O|000O0[AloDOO

dooogoogoooooog DDDDDDDDDDDDD[D]|DDD

6.13.3 OOOOODO

104

gooo ooooooood O a

oooo [Al|DO0ODDOACKO 06H gobooooooooboooooooooobooo
goboooobooboooooo

oooo [Bl|IODOOOOOOOOO 07H gobooooobooooooooOOOO0OO0O0O0
oono

00000 DONACKO 15H gboooooboooobooOooooooooboooooo
oo

goooboooooooboobooooooboooo
OOLENOOODETXOOOODOO

ooooooooobo C O gobObooooooooobooooboOoooboooo
goooooooooboooooo

gooooooooooo [p] O goboooooooooooooooooooo
gooooooooooogoo

00oo0oooooooon  U18215JJ1VOAN



0ed UARTOOOO

6.13.4 0O0O0OO0OODOO

Version Get

avy

(U

A

IRV R

ArLb—L—

EOIA+

A

=I5

IRVE-IL—L4

Pl

(Version Get)

Y

tcom

>
«

ey

AT—RA-TL—L No

ERIE?

Yes

twriz (MAX.)
Yes

[ 84 L7 k-I5—([C] ]

7=5Ib-L
(N=330-7-4)

57

4

[%"—9-71/—L\-13—[D]j [ E##TIA]

trp2 (MAX.)
Yes

[ 84 L7 k-I5—([C] ]

00oo0oooooooon  U18215JJ1VOAN

105



0ed UARTOOOO

6.13.5 00O0OO0OOOODODO

VersionGetD OO O DOODOODOOOOOOOOOOOO

/****************************************************************/

/* */
/* Get device/firmware version command */
/* */
/****************************************************************/
/* [1i] u8 *buf ... pointer to version date save area */
/* [r] ule ... error code */
/****************************************************************/
ulé6 fl ua_getver (u8 *buf)
{

ulé6 rc;

f1 wait (tCOM_UA) ; // wait before sending command

put_cmd_ua (FL_COM_GET_VERSION, 1, fl_cmd_prm); // send GET VERSION command

rc = get_sfrm uva(fl_ua_sfrm, tWT1l2_MAX) ; // get status frame
switch(rc) {
case FLC_NO_ERR: break; // continue
// case FLC_DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}
rc = get_dfrm uva(fl_rxdata_frm, tFD2_MAX) ; // get data frame
if (rc){
return rc; // case [D]
}

memcpy (buf, fl_ rxdata_frm+OFS_STA_PLD, DFV_LEN);// copy version data
return rc; // case [A]
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/****************************************************************/

/* */
/* Get checksum command */
/* */
/****************************************************************/
/* [i] ulé *sum ... pointer to checksum save area */
/* [1] u32 top ... start address */
/* [1] u32 bottom ... end address */
/* [r] ulé ... error code */
/****************************************************************/
ulé fl_ua_getsum(ulé *sum, u32 top, u32 bottom)

{

ulé rc;

/************************************************/

/* set params */
/************************************************/

// set params
set_range_prm(fl_cmd_prm, top, bottom); // set SAH/SAM/SAL, EAH/EAM/EAL

/************************************************/

/* send command */
/************************************************/

fl _wait (tCOM_UA) ; // wait before sending command

put_cmd_ua (FL_COM_GET_CHECK_SUM, 7, fl _cmd_prm); // send GET VERSION command

rc = get_sfrm uva(fl_ua_sfrm, tWT1l6_MAX) ; // get status frame
switch(rc) {
case FLC_NO_ERR: break; // continue
// case FLC_DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}

/************************************************/

/* get data frame (Checksum data) */

/************************************************/

rc = get_dfrm uva(fl_rxdata_frm, tFD1_MAX) ; // get status frame

if (rc){ // if no error,
return rc; // case [D]

}

*sum = (fl_rxdata_frm[OFS_STA PLD] << 8) + fl rxdata_frm[OFS_STA_ PLD+1];

// set SUM data
return rc; // case [A]
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/****************************************************************/

/* */
/* Set security flag command */
/* */
/****************************************************************/
/* [1i] u8 scf ... Security flag data */
/* [r] ulé6 ... error code */
/****************************************************************/
ulé6 fl ua_setscf (u8 scf, u32 vect)
{

ulé rc;

/************************************************/

/* set params */
/************************************************/

fl _cmd_prm[0] = 0x00; // "BLK" (must be 0x00)

fl_cmd_prm[l] = 0x00; // "PAG" (must be 0x00)

fl_txdata_frm[0] = (scf|: 0b11110000) ; // "FLG" (upper 4bitsmustbe 'l' (tomakesure))
fl txdata_frm[1l] = (u8) (vect >> 16); // "ADH"

fl txdata_frm[2] = (u8) (vect >> 8); // "ADM"

fl txdata_frm[3] = (u8) vect; // "ADL"

/************************************************/

/* send command */
/************************************************/

fl wait (tCOM_UA) ; // wait before sending command

put_cmd_ua (FL_COM_SET_ SECURITY, 3, fl_cmd_prm);

rc = get_sfrm ua(fl_ua_sfrm, tWT13_MAX) ; // get status frame
switch(rc) {
case FLC_NO_ERR: break; // continue
// case FLC_DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}

/************************************************/

/* send data frame (security setting data) */
/************************************************/

fl wait (tFD3);

put_dfrm ua(4, fl_txdata_frm, true); // send securithi setting data
rc = get_sfrm ua(fl_ua_sfrm, tWT1l4_MAX) ; // get status frame
switch(rc) {
case FLC_NO_ERR: break; // continue
// case FLC_DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}
/************************************************/
/* Check internally verify */
/************************************************/
rc = get_sfrm ua(fl_ua_sfrm, tWT15_MAX) ; // get status frame
// switch(rc) {
//
// case FLC_NO_ERR: return rc; break; // case [A]
// case FLC_DFTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
// 0}

return rc;
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ReadDOOOODOOOODOOOODOOOOODO

/****************************************************************/

*/
*/
*/

/*
/* Read command
/*
/****************************************************************/
ulé fl ua_read(u32 top, u32 bottom)
{

ulé rc;

u32 read_head;

ulé len;

u8 hooter;

/************************************************/

/* set params */
/************************************************/

set_range_prm(fl_cmd_prm, top, bottom); // set SAH/SAM/SAL, EAH/EAM/EAL

/************************************************/

/* send command & check status */
/************************************************/

f1 _wait (tCOM_UA) ;

put_cmd_ua (FL_COM_READ, 7, fl_cmd_prm);
rc = get_sfrm uva(fl_uva_sfrm, tWT1l7_MAX) ; // get
switch(rc) {
case FLC_NO_ERR: break;
// case FLC_DFTO_ERR: return rc; break;
default: return rc; break;

/************************************************/
/* receive user data */
/************************************************/
read_head = top;
while (1) {

rc = get_dfrm_ua(fl_rxdata_frm,

tWT18_MAX) ;

switch(rc) {

case FLC_NO_ERR:

case FLC_DFTO_ERR: return rc;
// case FLC_RX_DFSUM_ERR:

default:

£l _wait (tWT19) ;
put_sfrm_ua (FLST_NACK) ;
return rc;

break;

}

fl_wait (tWT19);
put_sfrm_ua (FLST_ACK) ;

00oo0oooooooon  U18215JJ1VOAN

// wait before sending command

status frame

// case [C]
// case [B]

// get ROM data from FLASH

// continue
// case [C]

break;
break;

// case [B]

// send status (NACK) frame
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/************************************************/

/* save ROM data */

/************************************************/

if ((len = fl_rxdata_frm[OFS_LEN]) == 0) // get length
len = 256;

memcpy (read_buf+read_head, fl_rxdata_frm+2, len); // save to external RAM

read_head += len;

/************************************************/

/* end check */

/************************************************/

hooter = fl_rxdata_frm[len + 3];

if (hooter == FL_ETB) // end frame ?
continue; // no
break; // yes

return FLC_NO_ERR;
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7.4.5 0J00O0O0OOODODOO

StausDOOOOOOOCOOOOOOOOODOOO

/****************************************************************/

/* */
/* Get status command (CSI-HS) */
/* */
/****************************************************************/
/* [r] ulé ... decoded status or error code */
/* */
/* (see fl.h/fl-proto.h & */
/* definition of decode_status() in fl.c) */

/****************************************************************/

static ul6 fl_hs_getstatus (void)
{

ulé rc;

u32 retry = 0;

command

[C]

rc = put_cmd_hs (FL_COM_GET_STA, 1, fl _cmd_prm); // send "Status"
if (rc)

return rc; // case [C]
if (hs_busy_ to(tSF_MAX)) // HS-Busy t.o. ?

return FLC_HSTO_ERR; // t.o. detected : case
if (rc = get_sfrm hs(fl_rxdata_frm))

return rc; // case [C] or [B(checksum error)]

rc = decode_status(fl_stl); // decode return code

return rc; // case [A] or [B]
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ResetU OO0 O00OOOO0ODOOOODOOOOODDOO

/****************************************************************/

/*
/*
/*

Reset command

(CSI-HS)

*/
*/
*/

/****************************************************************/

/* [r] ule

error code

*/

/****************************************************************/

ulé6 fl_hs_reset (void)
{
ulé6 rc;
u32 retry;
for (retry = 0; retry < tRS; retry++){
if (hs_busy_to (tCOM_MAX) )
return FLC_HSTO_ERR;
rc = put_cmd_hs (FL_COM_RESET,
if (rc)
return rc;
if (hs_busy_to (tWT0_MAX) )
return FLC_HSTO_ERR;
rc = fl_hs_getstatus();
if (rc == FLC_ACK)
break;
//continue;
}
// switch(rc) {
// case FLC_NO_ERR: return
// case FLC_HSTO_ERR: return
// default: return
/7

return rc;

130

1,

fl cmd_prm) ;

// case [C]

/7
/7
/7
/7

rc;
rc;
rc;

get
ST1
case
case

// t.o.detected :case [C]

// send "Reset" command

// t.o.detected :case [C]

status frame

= ACK 7
[A]
[B] (if exit from loop)

break; // case [A]
break; // case [C]
break; // case [B]
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Oscillating FrequencyD 0 0 00000000000 O0OOOOO

/****************************************************************/

/* */
/* Set Flash device clock value command (CSI-HS) */
/* */
/****************************************************************/
/* [1] u8 clk[4] ... frequency data(D1-D4) */
/* [r] ule ... error code */

/****************************************************************/

/****************************************************************/

ulé6 fl _hs_setclk(u8 clk[])
{

ulé6 rc;

= clk([O0]; // "DOL1"
= clk([1]; // "DO2"
= clk[2]; // "DO3"
= clk([3]; // "DO04"

fl cmd_prm[0
fl cmd_prm[1l

] [
] [
fl cmd_prm[2] [
] [

fl cmd_prm[3
if (hs_busy_ to (tCOM_MAX))
return FLC_HSTO_ERR; // t.o. detected :case [C]
if (rc = put_cmd_hs(FL_COM_SET OSC_FREQ, 5, fl_cmd_prm))
// send "OscilatingFrequency Set" command

return rc; // case [C]

if (hs_busy_ to (tWT9_MAX))

return FLC_HSTO_ERR; // t.o. detected :case [C]
rc = fl_hs_getstatus(); // get status frame
// switch(rc) {
// case FLC_NO_ERR: return rc; break; // case [A]
// case FLC_HSTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
// 0}

return rc;
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7.7.5 DO0OOOOO0OOOO

ChipEraseD 0 0O0O0OO0OOOODOOOODOOODODOO

/****************************************************************/

/* */
/* Erase all(chip) command (CSI-HS) */
/* */
/****************************************************************/
/* [r] ulé ... error code */
/****************************************************************/
ulé6 fl _hs_erase_all (void)

{

ulé rc;

if (hs_busy_ to (tCOM_MAX))
return FLC_HSTO_ERR; // t.o. detected

if (rc = put_cmd_hs(FL_COM_ERASE_CHIP, 1, fl_cmd_prm))

// send "ChipErase" command

return rc; // case [C]

if (hs_busy_ to (tWT1l_MAX))

return FLC_HSTO_ERR; // case [C]
rc = fl_hs_getstatus(); // get status frame
// switch(rc) {
// case FLC_NO_ERR: return rc; break; // case
// case FLC_HSTO_ERR: return rc; break; // case
// default: return rc; break; // case

/7Y

return rc;
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/****************************************************************/

/* */
/* Erase block command (CSI-HS) */
/* */
/****************************************************************/
/* [i] u8 block ... block number */
/* [r] ulé ... error code */
/****************************************************************/
ulé6 fl _hs erase_blk(u8 block)
{

ulé rc;

u32 wt2_max;

fl cmd_prm[0] = block; // set param (BLK)

wt2_max = get_wt2_max(get_block_size(block));
if (hs_busy_ to (tCOM_MAX))

return FLC_HSTO_ERR; // t.o. detected :case [C]

if (rc = put_cmd_hs (FL_COM_ERASE_BLOCK, 2, fl_cmd_prm))
// send "Block Erase" command
return rc; // case [C]

if (hs_busy_ to(wt2_max))

return FLC_HSTO_ERR; // t.o. detected :case [C]
rc = fl_hs_getstatus(); // get status frame
// switch(rc) {
// case FLC_NO_ERR: return rc; break; // case [A]
// case FLC_HSTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]

// 0}
return rc;
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7.9.5 0J0OO0O0OOODODO

Programmingd OO 000000 O0OOO0OODOODOODOO

/****************************************************************/

/* */
/* Write command (CSI-HS) */
/* */
/****************************************************************/
/* [1i] u32 top ... start address */
/* [1i] u32 bottom ... end address */
/* [r] ulé6 ... error code */
/****************************************************************/
ulé6 fl _hs_write(u32 top, u32 bottom)
{

ulé rc;

u3?2 send_head, send_size;

bool is_end;

u32 wt5_max;

/************************************************/

/* set params */
/************************************************/
set_range_prm(fl_cmd_prm, top, bottom); // set SAH/SAM/SAL, EAH/EAM/EAL
wt5_max = get_wt5_max(bottom - top + 1);

/************************************************/

/* send command & check status */
EE R R R I I S S I I I I e I I I I 2 R I I R I I S S e R I R S I b kb I
/ /

if (hs_busy_ to (tCOM_MAX))

return FLC_HSTO_ERR; // t.o. detected
if (rc=put_cmd_hs (FL_COM_WRITE, 7, f1_cmd_prm)) // send "Programming" command
return rc; // t.o. detected

if (hs_busy_ to (tWT3_MAX))

return FLC_HSTO_ERR; // t.o. detected
rc = fl_hs_getstatus(); // get status frame
switch(rc) {

case FLC_NO_ERR: break; // continue
// case FLC_HSTO_ERR: return rc; break; // case [C]

default: return rc; break; // case [B]

/***‘k********************************************/

/* send user data */
/‘k***‘k‘k*‘k*‘k‘k***‘k‘k***‘k‘k***‘k***********************/

send_head = top;

while (1) {

// make send data frame

if ((bottom - send_head) > 256) { // rest size > 256 2
is_end = false; // yes, not end frame
send_size = 256; // transmit size = 256 byte

}

else{
is_end = true;
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send_size = bottom - send_head + 1;
// transmit size = (bottom - send_head) +1 byte

}
memcpy (f1_txdata_frm, rom_buf+send_head, send_size);

// set data frame payload
send_head += send_size;

if (hs_busy_to (tFD3_MAX)) // t.o.checkbefore sendingdata frame
return FLC_HSTO_ERR; // t.o. detected

if (rc = put_dfrm_hs(send_size, fl_txdata_frm, is_end))

// send user data
return rc; // error detected

if (hs_busy_to(tWT4_MAX))

return FLC_HSTO_ERR; // t.o. detected
rc = fl1_hs_getstatus() ; // get status frame
switch(rc) {
case FLC_NO_ERR: break; // continue
// case FLC_HSTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}
if (fl_st2 != FLST_ACK) { // ST2 = ACK ?
rc = decode_status(fl_st2); // No
return rc; // case [D]
}
if (is_end) // send all user data ?
break; // yes

}

/************************************************/

/* Check internally verify */

/************************************************/

if (hs_busy_ to(wt5_max))

return FLC_HSTO_ERR; // t.o. detected
rc = fl1_hs_getstatus() ; // get status frame
// switch(rc) {
// case FLC_NO_ERR: return rc; break; // case [A]
// case FLC_HSTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]

// 0}
return rc;
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VerfyDOOOOOOOOOOOOOOOOOOO

/****************************************************************/

/* */
/* Verify command (CSI-HS) */
/* */
/****************************************************************/
/* [1i] u32 top ... start address */
/* [1i] u32 bottom ... end address */
/* [r] ulé ... error code */
/****************************************************************/
ul6 fl hs_verify(u32 top, u32 bottom, u8 *buf)
{

ulé rc;

u32 send_head, send_size;

bool is_end;

/************************************************/

/* set params */
/************************************************/

set_range_prm(fl_cmd_prm, top, bottom); // set SAH/SAM/SAL, EAH/EAM/EAL

/************************************************/

/* send command & check status */
E I R I I I R I S I S
/ /

if (hs_busy_ to (tCOM_MAX))

return FLC_HSTO_ERR; // t.o. detected
if (rc = put_cmd_hs(FL_COM_VERIFY, 7, fl_cmd_prm)) // send "Verify" command
return rc; // error detected

if (hs_busy_ to (tWT6_MAX))

return FLC_HSTO_ERR; // t.o. detected
rc = fl_hs_getstatus(); // get status frame
switch(rc) {

case FLC_NO_ERR: break; // continue
// case FLC_HSTO_ERR: return rc; break; // case [C]

default: return rc; break; // case [B]

/************************************************/

/* send user data */
/************************************************/
send_head = top;

while (1) {

// make send data frame

if ((bottom - send_head) > 256){ // rest size > 256 ?
is_end = false; // yes, not end frame
send_size = 256; // transmit size = 256
byte
}
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else{
is_end = true;
send_size = bottom - send_head + 1; // transmit size =
(bottom - send_head)+1 byte
}
memcpy (f1_txdata_frm, buf+send_head, send_size); // set data
frame payload
send_head += send_size;
if (hs_busy_to (tFD3_MAX))
return FLC_HSTO_ERR; // t.o. detected
if (rc = put_dfrm_hs(send_size, fl_txdata_frm, is_end))// send user

data

return rc; // error detected

if (hs_busy_to (tWT7_MAX))

return FLC_HSTO_ERR; // t.o. detected

rc = fl_hs_getstatus();
switch(rc) {

// get status frame

case FLC_NO_ERR: break; // continue
// case FLC_HSTO_ERR: return rc; break; // case
default: return rc; break; // case
}
if (fl_st2 != FLST_ACK) { // ST2 = ACK ?
rc = decode_status(fl_st2); // No
return rc; // case [D]
}
if (is_end) // send all user data ?
break; // yes
}
return FLC_NO_ERR; // case [A]
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10 00000Block Blank CheckD O OO OO OOOOOOOOOOOODOO

/****************************************************************/

/* */
/* Block blank check command (CSI-HS) */
/* */
/****************************************************************/
/* [1] ulé6 block ... block number */
/* [r] ulé ... error code */
/****************************************************************/
ulé fl_hs blk blank chk(u8 block)
{

ulé rc;

u32 wt8_max;

fl cmd_prm[0] = block; // "BLK"

wt8_max = get_wt8_max(get_block size(block));

if (hs_busy_ to (tCOM_MAX))

return FLC_HSTO_ERR; // t.o. detected :case [C]

if (rc = put_cmd_hs (FL_COM_BLOCK_BLANK_CHK, 2, fl_cmd_prm))

// send "Block Blank Check" command

return rc; // case [C]

if (hs_busy to(wt8_max))

return FLC_HSTO_ERR; // t.o. detected :case [C]
rc = fl_hs_getstatus(); // get status frame
// switch(rc) {
// case FLC_NO_ERR: return rc; break; // case [A]
// case FLC_HSTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
!/}

return rc;
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/****************************************************************/

/*
/* Get silicon signature command

/*

(CSI-HS)

*/
*/
*/

/****************************************************************/

/*
/*

[i1]
[r]

u8 *sig...

ul6 error code

pointer to signature save area

*/
*/

/****************************************************************/

ulé fl _hs_getsig(u8 *sig)
{
ulé rc;
if (hs_busy_ to (tCOM_MAX))
return FLC_HSTO_ERR; // t.o. detected :case [C]
if (rc = put_cmd_hs(FL_COM_GET SIGNATURE, 1, fl_cmd_prm))
// send "Silicon Signature" command
return rc; // error detected :case [C]
if (hs_busy_ to(tWT1ll_MAX))
return FLC_HSTO_ERR; // t.o. detected :case [C]
rc = fl_hs_getstatus(); // get status frame

switch(rc) {

case FLC_NO_ERR:
// case FLC_HSTO_ERR: return
default: return
}
if (hs_busy_ to (tFD2_MAX))
return FLC_HSTO_ERR;
rc = get_dfrm _hs(fl_rxdata_frm) ;
switch(rc) {
case FLC_NO_ERR:
// case FLC_HSTO_ERR: return
default: return
}

memcpy (sig,

return rc;

fl _rxdata_frm+OFS_STA_PLD,

break; // continue
rc; break; // case [C]
rc; break; // case [B]
// t.o. detected :case [C]

// get signature data

break; // continue
rc; break; // case [C]
rc; break; // case [D]

fl_rxdata_frm[OFS_LEN]) ;
// copy Signature data

// case [A]
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/****************************************************************/

/* */
/* Get device/firmware version command (CSI-HS) */
/* */
/****************************************************************/
/* [1] u8 *buf ... pointer to version date save area */
/* [r] ulé ... error code */
/****************************************************************/
ulé fl1_hs_getver (u8 *buf)

{

ulé rc;

if (hs_busy_ to (tCOM_MAX))

return FLC_HSTO_ERR; // t.o. detected :case [C]

if (rc = put_cmd_hs(FL_COM_GET VERSION, 1, fl_cmd_prm))

// send "Version Get" command

return rc; // error detected :case

if (hs_busy_ to(tWT1l2_MAX))

return FLC_HSTO_ERR; // t.o. detected :case [C]
rc = fl_hs_getstatus(); // get status frame
switch(rc) {

case FLC_NO_ERR: break; // continue
// case FLC_HSTO_ERR: return rc; break; // case

default: return rc; break; // case

if (hs_busy_ to (tFD2_MAX))

return FLC_HSTO_ERR; // t.o. detected :case [C]
rc = get_dfrm _hs(fl_rxdata_frm) ; // get signature data
switch(rc) {

case FLC_NO_ERR: break; // continue
// case FLC_HSTO_ERR: return rc; break; // case

default: return rc; break; // case

}

memcpy (buf, fl_ rxdata_frm+OFS_STA_PLD, DFV_LEN);// copy version data

return rc; // case [A]
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/****************************************************************/

/* */
/* Get checksum command (CSI-HS) */
/* */
/****************************************************************/
/* [1] ulé *sum pointer to checksum save area */
/* [i] u32 top start address */
/* [1i] u32 bottom end address */
/* [r] ulé6 error code */
/****************************************************************/
ulé6 fl_hs_getsum(ul6 *sum, u32 top, u32 bottom)

{

ulé rc;

// set params
set_range_prm(fl_cmd_prm,

if (hs_busy_ to (tCOM_MAX))
return FLC_HSTO_ERR;

if (rc = put_cmd_hs(FL_COM_GET CHECK_SUM, 7, fl_cmd_prm))

// send "Checksum" command

return rc; // error detected :case
if (hs_busy_ to(tWT1l6_MAX))

return FLC_HSTO_ERR;
rc = fl_hs_getstatus(); // get status frame
switch(rc) {

case FLC_NO_ERR: break; // continue
// case FLC_HSTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]

if (hs_busy_ to(tFD1_MAX))

return FLC_HSTO_ERR;

top, bottom); // set SAH/SAM/SAL, EAH/EAM/EAL

// t.o. detected :case [C]

[C]

// t.o. detected :case [C]

// t.o. detected :case [C]

rc = get_dfrm _hs(fl_rxdata_frm) ;

switch(rc) {

case FLC_NO_ERR:
// case FLC_HSTO_ERR:
default:
}
*sum = (fl_rxdata_frm[OFS_STA_PLD] << 8)

return rc;

// get signature data

break; // continue
rc; break; // case [C]
rc; break; // case [D]

+ fl rxdata_frm[OFS_STA_PLD+1];
// set SUMdata
// case [A]
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Security Set0 00000000 OOOOOOOOOOO

/****************************************************************/

/* */
/* Set security flag command (CSI-HS) */
/* */
/****************************************************************/
/* [1] u8 scf Security flag data */
/* [r] ulé6 error code */
/****************************************************************/
ulé6 fl hs setscf(u8 scf, u32 vect)
{

ulé rc;

/********************************************************/

/* set params & data frame */
/********************************************************/
fl _cmd_prm[0] = 0x00; // "BLK" (must be 0x00)

fl cmd _prm[1l] = 0x00;

fl_txdata_frm[0] = (scf|= 0b11110000);

sure) )

// "PAG" (must be 0x00)

// "FLG" (upper 4bits must be '1"'

fl_txdata_frm[1l] = (u8) (vect >> 16); // "ADH"
fl txdata_frm[2] = (u8) (vect >> 8); // "ADM"
fl_txdata_frm[3] = (u8) wvect; // "ADL"

/************************************************/

/* send command */

/************************************************/

if (hs_busy_ to (tCOM_MAX))
return FLC_HSTO_ERR; // t.o. detected :case [C]

if (rc = put_cmd_hs (FL_COM_SET_SECURITY, 3, fl_cmd_prm)) //

"Security Set" command

return rc; // error detected :case [C]
if (hs_busy_ to (tWT13_MAX))

return FLC_HSTO_ERR; // t.o. detected :case [C]
rc = fl_hs_getstatus();
switch(rc) {

// get status frame

case FLC_NO_ERR: break; // continue
// case FLC_HSTO_ERR: return rc; break; // case [C]

default: return rc; break; // case [B]
}

/************************************************/

/* send data frame (security setting data) */
/************************************************/
if (hs_busy_ to (tFD3_MAX))

return FLC_HSTO_ERR; // t.o. detected :case [C]
if (rc = put_dfrm_hs (4, fl_txdata_frm, true))

return rc; // error detected :case [C]
if (hs_busy_to(tWT1l4_MAX))

return FLC_HSTO_ERR; // t.o. detected :case [C]
rc = fl_hs_getstatus();
switch(rc) {

// get status frame

case FLC_NO_ERR: break; // continue
// case FLC_HSTO_ERR: return rc; break; // case [C]

default: return rc; break; // case [B]
}
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//
//
//

//

/************************************************/

/* Check internally verify */

/************************************************/

if (hs_busy_ to(tWT1l5_MAX))

return FLC_HSTO_ERR; // t.o. detected
rc = fl_hs_getstatus() ; // get status frame again
switch(rc) {
case FLC_NO_ERR: return rc; break; // case [A]
case FLC_HSTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]

}

return rc;
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ReadDOOOODOOOODOOOODOOOOODO

/****************************************************************/

/* */
/* Read command */
/* */
/****************************************************************/
ulé6 fl _hs_read(u32 top, u32 bottom)
{

ulé rc;

u32 read_head;

ulé len;

u8 hooter;

/************************************************/

/* set params */
/************************************************/

set_range_prm(fl_cmd_prm, top, bottom); // set SAH/SAM/SAL, EAH/EAM/EAL

/************************************************/

/* send command & check status */
EE T I I I I I S I S I I S I S
/ /

if (hs_busy_ to (tCOM_MAX))
return FLC_HSTO_ERR; // t.o. detected :case [C]

if (rc = put_cmd_hs(FL_COM_READ, 7, fl_cmd_prm))
return rc;

if (hs_busy_ to(tWT1l7_MAX))

return FLC_HSTO_ERR; // t.o. detected :case [C]
rc = fl_hs_getstatus(); // get status frame
switch(rc) {

case FLC_NO_ERR: break; // continue
// case FLC_HSTO_ERR: return rc; break; // case [C]

default: return rc; break; // case [B]

/************************************************/

/* receive user data */
/************************************************/
read_head = top;

while (1) {

if (hs_busy_to (tWT18_MAX))

return FLC_HSTO_ERR; // t.o. detected :case [C]
rc = get_dfrm _hs(fl_rxdata_frm); // get ROM data from FLASH
switch(rc) {

case FLC_NO_ERR: break; // continue

case FLC_HSTO_ERR: return rc; break; // case [C]
// case FLC_RX_DFSUM_ERR:

default: // case [D]
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frame

if (hs_busy_ to (tWT19_MAX))
return FLC_HSTO_ERR; // t.o.detected

put_sfrm_hs (FLST_NACK) ; // send status (NACK)

return rc;

break;
}
if (hs_busy_to (tWT19_MAX))
return FLC_HSTO_ERR; // t.o. detected
put_sfrm_hs (FLST_ACK) ; // send status (ACK) frame

/************************************************/

/* save ROM data */

/************************************************/

if ((len = fl_rxdata_ frm[OFS_LEN]) == 0) // get length
len = 256;

memcpy (read_buf+read_head, fl_rxdata_frm+2, len); // save to external RAM

read_head += len;

/************************************************/

/* end check */

/************************************************/

hooter = fl_rxdata_frm[len + 3];

if (hooter == FL_ETB) // end frame ?
continue; // no
break; // yes

return FLC_NO_ERR;
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StausDOOOOOOOCOOOOOOOOODOOO

/****************************************************************/

/* */
/* Get status command (CSI) */
/* */
/********‘k*********‘k*********************************************/
/* [r] ulé6 ... decoded status or error code */
/* */
/* (see fl.h/fl-proto.h & */
/* definition of decode_status() in fl.c) */

/****************************************************************/

static ulé fl_csi_getstatus(u32 limit)
{

ulé rc;

start_flto(limit);

while (1) {

put_cmd_csi (FL_COM_GET_STA, 1, fl1_cmd_prm); // send "Status" command frame
fl wait (tSF); // wait

rc = get_sfrm csi(fl_rxdata_frm); // get status frame

switch(rc) {

case FLC_BUSY:
if (check_flto()) // time out ?
return FLC_DFTO_ERR; // Yes, time-out // case [C]
continue; // No, retry
default: // checksum error

return rc;

case FLC_NO_ERR: // no error
break;
}
if (fl_stl == FLST_BUSY) { // STl = BUSY
if (check_flto()) // time out ?
return FLC_DFTO_ERR; // Yes, time-out // case [C]
continue; // No, retry
}

if (f1_rxdata_frm[OFS_LEN] ==2&&fl_stl==FLST_ACK&& fl_st2==FLST_BUSY) {

if (check_flto()) // time out ?
return FLC_DFTO_ERR; // Yes, time-out // case [C]
continue;
}
break; // ACK or other error (but BUSY)
}
rc = decode_status(fl_stl); // decode status to return code
// switch(rc) {
//
// case FLC_NO_ERR: return rc; break; // case [A]
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// default: return rc; break; // case [B]
/7Y
return rc;
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8.5.5 U0ODOOOOOOODO

ResetU OO0 O00OOOO0ODOOOODOOOOODDOO

/****************************************************************/

/* */
/* Reset command (CST) */
/* */
/****************************************************************/
/* [r] ulé6 ... error code */
/****************************************************************/
ulé6 fl csi_reset (void)
{

ulé rc;

u32 retry;

for (retry = 0; retry < tRS; retry++){

f1l wait (tCOM_CSI) ; // wait before sending command frame

put_cmd_csi (FL_COM_RESET, 1, f1_cmd_prm) ; // send "Reset" command frame

f1l _wait (tWTO) ;

rc = fl_csi_getstatus (tWT0_MAX) ; // get status
if (rc == FLC_DFTO_ERR) // timeout error ?
break; // yes // case [C]
if (rc == FLC_ACK) // Ack ?
break; // yes // case [A]
//continue; // case [B] (if exit from loop)
}
// switch(rc) {
//
// case FLC_NO_ERR: return rc; break; // case [A]
// case FLC_DFTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
/7 }

return rc;
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/****************************************************************/

/* */
/* Set Flash device clock value command (CSI) */
/* */
/****************************************************************/
/* [1] u8 clk[4] ... frequency data(D1-D4) */
/* [r] ulé6 ... error code */
/****************************************************************/
ulé6 fl csi_setclk(u8 clkl[])

{

ulé rc;

= clk([0]; // "DO1"
= clk([1]; // "DO2"
= clk([2]; // "DO3"
= clk([3]; // "D04"

fl cmd _prm[0]
fl cmd _prm[1]
fl cmd _prm[2]
1

fl cmd_prm[3

f1 wait (tCOM_CSI) ; // wait before sending command frame

put_cmd_csi (FL_COM_SET OSC_FREQ, 5, fl_cmd_prm);

// send "Oscilation Frequency Set"

fl wait (tWT9) ;

rc = fl_csi_getstatus (tWT9_MAX) ; // get status frame
// switch(rc) {
//
// case FLC_NO_ERR: return rc; break; // case [A]
// case FLC_DFTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
/7 }

return rc;
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/****************************************************************/

/* */
/* Erase all(chip) command (CSI) */
/* */
/****************************************************************/
/* [r] ulé6 ... error code */
/****************************************************************/
ulé6 fl csi_erase_all (void)
{
ulé rc;
f1 wait (tCOM_CSI) ; // wait before sending command frame

put_cmd_csi (FL_COM_ERASE_CHIP, 1, fl_cmd_prm); // send "Chip Erase" command
fl wait (tWT1);
rc = fl_csi_getstatus (tWT1_MAX) ; // get status frame

// switch(rc) {

//
// case FLC_NO_ERR: return rc; break; // case [A]
// case FLC_DFTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
/7 }

return rc;
}
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/****************************************************************/

/* */
/* Erase block command (CSI) */
/* */
/****************************************************************/
/* [1i] u8 Dblock ... block number */
/* [r] ulé6 ... error code */
/****************************************************************/
ulé6 fl csi_erase_blk(u8 block)
{

ulé rc;

u32 wt2, wt2_max;

fl_cmd_prm[0] = block; // set params

wt2 = get_wt2 (get_block_size(block)) ;

wt2_max = get_wt2_max(get_block_size(block));

f1 wait (tCOM_CSI) ; // wait before sending command frame

put_cmd_csi (FL_COM_ERASE_BLOCK, 2, fl_cmd _prm); // send "Block Erase"

f1l wait (wt2);

rc = fl_csi_getstatus(wt2_max); // get status frame
// switch(rc) {
//
// case FLC_NO_ERR: return rc; break; // case [A]
// case FLC_DFTO_ERR: return rc; break; // case [C]
// default: return rc; break; // case [B]
/7 }

return rc;
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/****************************************************************/

/*
/* Write command
/*

(CSI)

*/
*/
*/

/****************************************************************/

/* [1i] u32 top start address
/* [1i] u32 bottom end address
/* [r] uleé error code

*/
*/
*/

/****************************************************************/

ulé6 fl _csi_write(u32 top,
{
ulé rc;
u3?2 send_head, send_size;
bool is_end;
u32 wth5, wtb5_max;

// set params

u32 bottom)

bottom); // set SAH/SAM/SAL, EAH/EAM/EAL

set_range_prm(fl_cmd_prm, top,
wt5h = get_wth(bottom - top + 1);
wt5_max = get_wt5_max(bottom - top + 1);

/************************************************/

/* send command & check status

*/

/***‘k********************************************/

f1 _wait (tCOM_CSTI) ;

put_cmd_csi (FL_COM_WRITE, 7, fl_cmd_prm); // send "Programming" command
fl wait (tWT3);
rc = fl_csi_getstatus (tWT3_MAX) ; // get status frame
switch(rc) {
case FLC_NO_ERR: break; // continue
// case FLC_DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}
/************************************************/
/* send user data */
/************************************************/
send_head = top;
while (1) {
if ((bottom - send_head) > 256) { // rest size > 256 2
is_end = false; // yes, not end frame
send_size = 256; // transmit size = 256 byte
}
else{
is_end = true;
send_size = bottom - send_head + 1;
// transmit size = (bottom - send_head) +1 byte
}

memcpy (f1_txdata_frm,
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/!
/!
/!
//
//

send_head += send_size;

f1_wait (tFD3) ;

put_dfrm_csi(send_size,

£l _wait (tWT4) ;

rc =
switch(rc) {

fl_txdata_frm,

fl_csi_getstatus (tWT4_MAX) ;

// set data frame payload

// wait before sending data frame
is_end) ;
// send data frame (user data)

// wait

// get status frame

case FLC_NO_ERR: break; // continue
// case FLC_DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}
if (fl_st2 != FLST_ACK) { // ST2 = ACK ?
rc = decode_status(fl_st2); // No
return rc; // case [D]
}

if (is_end)
break;
//continue;

}

// send all user data ?
// yes

/************************************************/

/* Check internally verify

*/

/************************************************/

£l _wait (wth);

rc = fl_csi_getstatus (wth_max) ;

switch(rc) {

case FLC_NO_ERR: return
case FLC_DFTO_ERR: return
default: return
}
return rc;

// wait

// get status frame
rc; break; // case [A]
rc; break; // case [C]
rc; break; // case [E]
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/****************************************************************/

/* */
/* Verify command (CST) */
/* */
/****************************************************************/
/* [1] u32 top ... start address */
/* [1] u32 bottom ... end address */
/* [1] u8 *buf ... pointer to verify data buffer */
/* [r] ulé6 ... error code */
/****************************************************************/
ul6 fl csi_verify(u32 top, u32 bottom, u8 *buf)
{

ulé rc;

u3?2 send_head, send_size;

bool is_end;

// set params
set_range_prm(fl_cmd_prm, top, bottom); // set SAH/SAM/SAL, EAH/EAM/EAL

/************************************************/

/* send command & check status */
/************************************************/

f1l_wait (tCOM_CSI) ;

put_cmd_csi (FL_COM_VERIFY, 7, fl_cmd_prm); // send "Verify" command
fl wait (tWT6) ;

rc = fl_csi_getstatus (tWT6_MAX) ; // get status frame
switch(rc) {
case FLC_NO_ERR: break; // continue
// case FLC_DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}

/***‘k********************************************/

/* send user data */
/‘k***‘k‘k*‘k*‘k‘k***‘k‘k***‘k‘k***‘k***********************/

send_head = top;

while (1) {
if ((bottom - send_head) > 256) { // rest size > 256 2
is_end = false; // yes, not end frame
send_size = 256; // transmit size = 256
byte
}
else{

is_end = true;
send_size = bottom - send_head + 1; // transmit size =
(bottom - send_head)+1 byte

memcpy (f1_txdata_frm, buf+send_head, send_size); // set data
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frame payload

}

return

send_head += send_size;

f1l _wait (tFD3);
put_dfrm_csi (send_size,
fl_wait (tWT7);

fl_ txdata_frm,

rc = fl_csi_getstatus (tWT7_MAX) ;

switch(rc) {

case FLC_NO_ERR:

// case FLC_DFTO_ERR: return
default: return

}

if (fl_st2 != FLST_ACK) {
rc = decode_status (fl_st2);
return rc;

}

if (is_end) // send
break; // yes

//continue;

FLC_NO_ERR; // case [A]
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// wait before sending data frame
is_end); // send data frame
// wait

// get status frame

break; // continue
rc; break; // case [C]
rc; break; // case [B]
// ST2 = ACK ?
// No
// case [D]

all user data ?
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/****************************************************************/

/*
/* Block blank check command
/*

(CSI)

*/
*/
*/

/****************************************************************/

u8 block
ulé

/* block number

/*

[i]
[r]

error code

*/
*/

/****************************************************************/

ulé6 fl csi_blk_blank_chk(u8 block)
{

ulé rc;

u32 wt8, wt8_max;

fl_cmd_prm[0] = block; // "BLK"

wt8 =
wt8_max =

f1l _wait (tCOM_CSTI) ;

put_cmd_csi (FL_COM_BLOCK_BLANK_CHK, 2,

f1l wait (wt8);

rc = fl_csi_getstatus (wt8_max); // get
// switch(rc) {
//
// case FLC_NO_ERR: return
// case FLC_DFTO_ERR: return
// default: return
/7 }

return rc;
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get_wt8 (get_block_size(block));
get_wt8_max (get_block_size(block));

// wait before sending command frame

fl1_cmd_prm) ;
// send "Block Blank Check" command

status frame

rc; break; // case [A]
rc; break; // case [C]
rc; break; // case [B]
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/****************************************************************/

/* */
/* Get silicon signature command (CSI) */
/* */
/****************************************************************/
/* [1] u8 *sig ... pointer to signature save area */
/* [r] ulé6 ... error code */
/****************************************************************/
ulé fl_csi_getsig(u8 *sig)
{

ulé rc;

f1 wait (tCOM_CSI) ; // wait before sending command frame

put_cmd_csi (FL_COM_GET_SIGNATURE, 1, fl_cmd_prm);
// send "Silicon Signature" command

£l wait (tWT11) ;

rc = fl_csi_getstatus (tWT11l_MAX) ; // get status frame

switch(rc) {
case FLC_NO_ERR: break; // continue

// case FLC_DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]

}

f1l wait (tFD2_SIG) ; // wait before getting data frame

rc = get_dfrm_csi(fl_rxdata_frm); // get data frame (signature data)

if (rc){ // if no error,
return rc; // case [D]

}

memcpy (sig, fl_rxdata_frm+OFS_STA_ PLD, fl_rxdata_frm[OFS_LEN]) ;
// copy Signature data
return rc; // case [A]

000000000000 U18215JJ1VOAN 225



080l 3poOoOoowyoocsioooon

8.13 Version Getld O [0 [

8.13.1 OODOOOODOO

Version GetJvYY FALIE F)[E

FO55% V850ES/Hx2
HIL—L—
@ IRV RRIESTA R oM
@ Version Get YV K- JL—LiE{E >
o IRVE =L
AT—AR-FIYIROYIA | -

@ AT—HA-FIyDILE >

2F—BA-FIoDMEBOKEE |

R
[EERT BERT
BALTIRI5-]

BALPORI5—

Ot EELT

#I7L— L
© s soL-LEEYI(H B

F=5-Ib—L(N=Yav-T-H) ZENE

F=R-IL—LIEEE?
[Yes/No]

No

Yes

226 0o000O0O0oo0oO0ooO  U18215JJ1V0AN



080l 3poOoOoowyoocsioooon

8.13.2 OOOODODO

Oo0oo0oooo

gbobooooboobobobobobooboboobobobobO0bUtend O

gbobobooooooooooboan

VersionGetD OO0 DOOO0OO0O

gboboboooboobuobobobobobobooooobobbooboOoibOD w200
obobobooooobooboboboooooooooooboobobo
gbobobooboooooobobobobooooobooobo

gogoooo
gogoooo

obobobooooo

ojooooB]ooo

gogogogogoaoan DDDDDDDDDDD[C]‘DDD

gbobooooboobobobobobooboboobobobobO0bOerm200
gbobobooboobooboobobobooobooooboooboobobob

godpdpdogogoog g
godpdpdogogoog g

8.13.3 UOOODODO

O0DO0O[Al|[DDO

00o000000000[D oo

oooo ooooooooo O g
0000 [A]l |[D0000ACKOD 06H poooooooooOoOOOO0ODOODOOO00
oooooooocooboooo
oooo Bl (coooobobooboo 07H oobooooooobooooooooooooo
ogooo
0000 ONACKO 15H gooooooooooooooboooooog

ooao
goooooooooobooooboooooooo
OOOLENOOOOETXOOOOOO

0000000000 [C]

ooooooooooboooooooooooo
oooooooo

000000000000 [D]

oooooooOo0ooobOoooooooooDooon
ooooooooooooooo

00oo0oooooooon  U18215JJ1VOAN

227



080l 3poOoOoowyoocsioooon

8.13.4 U0ODOOOODOO

Version GetdYY FALIE

y
BiJL—L— e
ITVREEITA+ cou

A
ARV R-Ib—L
EENE
(Version Get)

4
IRV E-Ib—L— w1z
AT—AA-FIYIREODIIA
A
AT—RA-FIYHNE
Yes

SALTIRI5—7

;

[ "4 LTk I5—[C] ]

3%

| wmera

BoL—L— .
F—R-IL—LBEDHIA b o2

F—5-7L—LEE
mz

T—=5-IL—-Ll No
EE?

Yes

[ EHEETIA] j [7"'—9'7b—L\-13—[D]j

228 0o000O0O0oo0oO0ooO  U18215JJ1V0AN



080l 3poOoOoowyoocsioooon

8.13.5 UDODOOODOOODDO

VersionGetD OO O DOODOODOOOOOOOOOOOO

/****************************************************************/

/* */
/* Get device/firmware version command (CSI) */
/* */
/****************************************************************/
/* [1] u8 *buf ... pointer to version date save area */
/* [r] ulé6 ... error code */
/****************************************************************/
ulé6 fl_csi_getver (u8 *buf)
{
ulé rc;
f1 wait (tCOM_CSI) ; // wait before sending command frame
put_cmd_csi (FL_COM_GET _VERSION, 1, fl_cmd _prm); // send "Version Get" command
fl wait (tWT12);
rc = fl_csi_getstatus (tWT12_MAX) ; // get status frame
switch(rc) {
case FLC_NO_ERR: break; // continue
// case FLC_DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}
f1l wait (tFD2_VG) ; // wait before getting data frame
rc = get_dfrm _csi(fl_rxdata_frm); // get version data
if (rc){ // if no error,
return rc; // case [D]
}
memcpy (buf, fl_rxdata_frm+OFS_STA_PLD, DFV_LEN);// copy version data
return rc; // case [A]

00oo0oooooooon  U18215JJ1VOAN

229



080l 3poOoOoowyoocsioooon

8.14 Checksum 0[O0 [

8.14.1 O0ODOOOODOO

ChecksumdY Y FALIEF|IF

70557 V850ES/Hx2
Bi7b—L—
@ RV REESTA R oo
® Checksum JY Y F-JL—Li#E(E >
o i Sed P
AT—AA-FIYIREOHIA | e

@ AT—HA-FIyDILE >

2F—BA-FIoDMEBOREE |

R
[EBRT/BEERT/
BALTPIR-I5-]

BALTO I35

BERT

F—8-IL-LBEIIA b

trp1

<® FB-TL—L(FIyDY Lo 7—5) BIEMLE

F=R-IL—-LIEEE?
[Yes/No]

No

EFERTIA]

230 00oo0oooooooon  U18215JJ1VOAN



080l 3poOoOoowyoocsioooon

8.14.2 OOOODODO

O 0Oo0ooao

gbobooooboobobobobobooboboobobobobO0bUtend O

gbobobooooooooooboan

ChecksumO OO0 [DO0O0O0O0OO

gbobobooobooboboboboboboboobooobobobbobOobOD ewesdO
obobobooooobooboboboooooooooooboobobo
gboboooooboobobobooooooooboobobo

gogoood
goapoooo

obobobooooo

ojooooB]ooo

dododogoogogn DDDDDDDDDDD[C]‘DDD

gbobooooboobobobobobooboboobobobobO0bU0esmad0O
gbobobooboooboobooboboboboooooobobaobo

godpdooggogooodg o
godpdogoogopoodg d

8.14.3 UOOODODO

O0O0O[Al|[DDO

00o000000000[D oo

oooo ooboooboooo g a
0000 [A]l |[D0000ACKOD 06H gooooooodoodoooooooooo
goooooooooooon
oooo Bl |[coooOOboOoDODOO 05H gobobooooooobooboboooboooooboo
goboooobooooooooo
oooooooooo 07H goboooooooooooobooooooo
oooo
000 O00ONACKO 15H oooooooooooooooboooooo
ooao
oobooooooooobooooobooooooo
OOOLENODOODETXOOOOOO
oooooooooo @ O goobooooboooobOoOooobooooooo
gooooooo
gooooooooooo b O goboooboooooooooooooooo

gooooooooooooooo

00oo0oooooooon  U18215JJ1VOAN

231



080l 3poOoOoowyoocsioooon

8.14.4 O0ODOOOODOO

ChecksumJdY Y FALIE

y
BiIL—L— .
ARV REEYIA+ com

A
ARV R-Ib—L
EENE
(Checksum)

A
ARV R-Ib—L— &
AF—BA-FIIDEOIIA b w6

AT—RA-FIvDAME

BALFYRTS5—7 YOS

;

[ "4 LTk I5—[C] ]

3%

| wmera

BoL—L— .
F—R-IL—LBEDHIA b ot

F—5-7L—LEE
mz

T—=5-IL—-Ll No
EE?

Yes

[ EHEETIA] j [7"'—9'7b—L\-13—[D]j

232 0o000O0O0oo0oO0ooO  U18215JJ1V0AN



080l 3poOoOoowyoocsioooon

8.14.5 00ODOOODOODODO

ChecksumO O OO0 OOO0OOOOOOOOOOOOOO

/****************************************************************/

/* */
/* Get checksum command (CSI) */
/* */
/****************************************************************/
/* [1] ulé *sum pointer to checksum save area */
/* [1] u32 top start address */
/* [1] u32 bottom end address */
/* [r] ulé ... error code */
/****************************************************************/
ulé fl_csi_getsum(ulé *sum, u32 top, u32 bottom)
{

ulé rc;

u3?2 £d41;

/************************************************/

/* set params

*/

/************************************************/

// set params
set_range_prm(fl_cmd_prm,
fdl

top, bottom) ;
get_fdl (bottom - top + 1);

// set SAH/SAM/SAL, EAH/EAM/EAL

/************************************************/

/*

send command

*/

/************************************************/

f1l wait (tCOM_CSI) ;

// wait before sending command frame

put_cmd_csi (FL_COM_GET_CHECK_SUM, 7, fl_cmd_prm); // send "Checksum" command
fl_wait (tWT16) ;
rc = fl_csi_getstatus (tWT1l6_MAX) ; // get status frame
switch(rc) {
case FLC_NO_ERR: break; // continue
// case FLC_DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}

/************************************************/

/* get data frame (Checksum data)

*/

/************************************************/

£l _wait (£d41);

rc = get_dfrm_csi(fl_rxdata_frm);
if (rc){
return rc;
}
*sum = (fl_rxdata_frm[OFS_STA_PLD] << 8)

return rc;
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// get data frame(version data)

// if error,
// case [D]

+ fl_rxdata_frm[OFS_STA_PLD+1];
// set SUM data

// case [A]
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/****************************************************************/

/*
/* Set security flag command
/*

(CSI)

*/
*/
*/

/****************************************************************/

/* 1]
/* [r]

u8 scf

ulé error code

Security flag data

*/
*/

/****************************************************************/

ulé
{

fl csi_setscf (u8 scf,

ulé rc;

ul32 vect)

/********************************************************/

/* set params & data frame

*/

/********************************************************/

fl _cmd _prm[0] = 0x00;

0x00;

fl cmd_prm[l] =

fl_ txdata_frm[0] =
sure) )

fl _txdata_frm[1l]

fl_txdata_frm[2]

fl_txdata_frm[3]

(scf|= 0b11110000) ;

(u8) (vect >> 16);
8);

(u8) (vect >>
(u8)

vect;

// "BLK"
// "PAG"

(must be 0x00)
(must be 0x00)

// "FLG" (upper 4bits must be 'l' (to make

// "ADH"
// "ADM"
// "ADL"

/************************************************/

/* send command

*/

/************************************************/

f1_wait (tCOM_CSI) ;
frame

put_cmd_csi (FL_COM_SET SECURITY, 3,
command

£l _wait (tWT13) ;

rc = fl_csi_getstatus (tWT13_MAX) ;

switch(rc) {

case FLC_NO_ERR:
// case FLC_DFTO_ERR: return
default: return

fl _cmd_prm) ;

// wait

// wait before sending command

// send "Security Set"

// get status frame

break; // continue
rc; break; // case [C]
rc; break; // case [B]

/***‘k********************************************/

/* send data frame (security setting data) */
EE R R R I b S I I S I I I I I I I I 2 R I I R I I h S e 2 S I b S I 2 kb I
/ /

fl wait (tFD3);

put_dfrm_csi(4, fl_txdata_frm, true);

vector)

f1l wait (tWT14) ;

rc = fl_csi_getstatus (tWT14_MAX) ;

switch(rc) {
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// wait before getting data frame

// send data frame (Security data & reset

// get status frame
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/!
/!
/!
//
/!
//

case FLC_NO_ERR: break;
// case FLC_DFTO_ERR: return rc; break;
default: return rc; break;

/************************************************/

/* Check internally verify */

/************************************************/

fl_wait (tWT15) ;

// continue
// case [C]
// case [B]

// case [A]
// case [C]
// case [B]

rc = fl_csi_getstatus (tWT15_MAX) ; // get status frame
switch(rc) {
case FLC_NO_ERR: return rc; break;
case FLC_DFTO_ERR: return rc; break;
default: return rc; break;
}

return rc;
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ReadDOOOODOOOODOOOODOOOOODO

/****************************************************************/

/* */
/* Read command (CSI) */
/* */
/****************************************************************/
/* [1] u32 top ... start address */
/* [i1] u32 bottom ... end address */
/* [r] ulé ... error code */
/****************************************************************/
ulé6 fl_csi_read(u32 top, u32 bottom)
{

ulé rc;

u32 read_head;

ulé len;

u8 hooter;

/************************************************/

/* set params */
/************************************************/

set_range_prm(fl_cmd_prm, top, bottom); // set SAH/SAM/SAL, EAH/EAM/EAL

/************************************************/

/* send command & check status */
/************************************************/
f1 wait (tCOM_CSI) ; // wait before sending command
put_cmd_csi (FL_COM_READ, 7, fl_cmd_prm); // send "Read" command
fl wailt (tWT17); // wait
rc = fl_csi_getstatus (tWT17_MAX) ; // get status frame
switch(rc) {
case FLC_NO_ERR: break; // continue
// case FLC_DFTO_ERR: return rc; break; // case [C]
default: return rc; break; // case [B]
}

/************************************************/

/* receive user data */
ER R I I I I I I I I I I I I I R I I I I I I I I 2 b 2 g
/ /

read_head = top;

while (1) {
fl _wait (tWT18) ;

rc = get_dfrm_csi(fl_rxdata_frm); // get ROM data from FLASH
switch(rc) {
case FLC_NO_ERR: break; // continue
// case FLC_RX_DFSUM_ERR:
default: // case [D]
£l wait (tWT19) ;
put_sfrm csi (FLST_NACK) ; // send status (NACK)
frame
return rc;
break;
}
f1l_wait (tWT19) ;
put_sfrm_csi (FLST_ACK) ; // send status (ACK) frame

/************************************************/

/* save ROM data */

/************************************************/
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return

if ((len = fl_rxdata_frm[OFS_LEN]) == 0) // get length
len = 256;

memcpy (read_buf+read_head, fl_rxdata_frm+2, len); // save to external RAM

read_head += len;

/‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k***‘k***‘k*‘k***‘k*‘k*‘k*‘k***/

/* end check */

/‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k***‘k***‘k*‘k***‘k*‘k*‘k*‘k***/

hooter = fl_rxdata_frm[len + 3];

if (hooter == FIL_ETB) // end frame ?
continue; // no

break; // yes

FLC_NO_ERR;
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9.1 DODODOOO0O0O0D0D0OUOUoDobDbOoObbOO0OoUooOon

a 0 0o 0O MIN. TYP. MAX.
Voot to FLMDO / FLMD 11 tor 1ms
FLMDO/FLMD 1t to RESET?t ter 2ms
Count start time from RESETt to FLMDOD1 tre 66920/fx
Count finish time from RESETt to FLMDOD1 tree 139566/fx
FLMDO counter high level width / low level width tew 10 us 100 us
Wait for Reset command (CSI / CSI+HS) tre 148103/fx 3s
Wait for low level data1 (UART) tru 148103/fx 3s
Wait for low level data2 (UART) ti2 30000/fx 3s
Wait for Read command (UART) tzc 30000/fx 3s
Low level data / data2 width” > tu1, tu 02
FLMDO counter rise time / fall time O 1 us

0O1. FLMDOOOOOO0O000O0000ODO66920/fx0139566/0/20 000000000000
2. 0000O0O0O0OO00O9%00bpsOOOOHOOOODOOOODOO
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9.2 DOOODOOOOOd

0ooo 0o OO0 |00O0O0WF| MIN. MAX.
00000000000000000 0000000000 | o csl 125/i 3s
UART 125/f 3s
O000000000 | to csl 127/ 3s
UART 0 3s
Status 000 000000000000000000000 — ter csl 01
00000000000000000000000010 — tro csl 55920/fx 3s
0 33802/
fxx N
UART 0 3s
00000000000000000000000020 — tro2 csl 2998/fx 3s
UART 0°? 3s
00000000000000000000000 — tros csl 168/fx 3s
UART 168/fx 3s
000000000000000000000000 — tcon csl 154/fx 3s
UART 120/fx 3s

01. 0000000OtsfOMIN.O O MAX.O

oooo MIN. MAX.
Reset / Read/Oscillating Frequency Set / Checksum / Silicon Signature / Version Get 241/fx 3s
Chip Erase 936/fx 3s
Block Erase 807/fx 3s
Programming 12960/fx 3s
Verify 4584/fx 3s
Block Blank Check 12960/fx 3s
Security Set 826/fx 3s

2. 0D000O0DOoOO0oOooOoOoOoOobbOoooboOo

001, NODOOODOOOOOOOODoOoKOODO
2 0DO0OO0O0OOOOOODOOOoDOOOOoOD

[ tor, trp3, tcomd
VBS50ES/Hx20 00D 000000 OMINODDOODOODODOODOODO
0000000000000 000OMINOMAX.ODODODOODODOODOOODODODOOOOOO0

[ tor, tsF, trp1, trp20]

V850ES/Hx20 000 0DOCO0ODOOMINOOOODODODOOODOOODODOD
O000oOo0ooooOooooDooOOoOMINOMAX.OOOOOODOOODOOOOODOOOODO
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oooo oo |oooouF MIN. MAX.
Reset twro CSlI 199/fx 3s
UART ot 3s
Chip Erase - _ U u PD70F3700, 70F3701C1 0 PD70F3700, 70F37010
32088940/fcx 820.8 ms 550375712/fcx0 16242/fx00 35410 ms
U u« PD70F3702, 70F3703, 70F3704, 70F3706, (L1 12 PD70F3702, 70F3703, 70F3704, 70F3706,
70F37070] 70F37070)
64177880/fcx] 1641.6 ms 1313350208/fcx0 19130/fx0
70820 ms
U 4 PD70F3709, 70F3710, 70F3711, 70F371201 |1 £ PD70F3709, 70F3710, 70F3711, 70F37120]
128355760/fcx] 3283.2 ms 3477095552/fcx] 24906/fx]
141640 ms
Block Erase twra - (5.2 msO 125147/fcx)0 (6.25 msO 25570/fx0 (282.9 ms 1836104/fcx)
246784/fcx)x N 0 (267.8 ms0 3619584/fcx)x N
Programming twrs CsSl 12768/fx 3s
UART g1 3s
twra — 971.3 s 29818 /fex 49.5 msO 367079/fcx
twrs o) 98400/fcxx N 123000/fcxx N
UART 01 123000/fcxx N
Verify twrs Csl 407 /fex 3s
UART o1 3s
twr7 Csl 28128/fx 3s
UART o1 3s
Block Blank Check twre — 44904/fexx N (8114000 2777554% N)/fexO
21611/fx
Oscillating Frequency Set | twms csl 6199/fx0 2" /fx 3s
UART o1 3s
Baud Rate Set twrio UART 4488/fx 3s
Silicon Signature twr1a CSlI 557/fx 3s
UART o1 3s
Version Get twri2 CsI 570/fx 3s
UART o1 3s
Security Set twris Csl 461/fx 3s
UART o1 3s
twria — 16114/fx0 364.3 usO 11295/fcx 17266/fx0 49.5 ms 367079/fcx
tuwris Csl 11834400/fcx 147930960/fcx
UART o1 147930960/fcx
Checksum twrie Csl 691/fx 3s
UART o1 3s
Read twr17 Csl 12903/fx 3s
UART o1 3s
twris Csl 21466/fx 3s
UART o1 3s
twris — 02 02
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