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New 8FX MCU Flash serial Programming Spec V1.3.0
Chapter 1 Introduction

1 Introduction

This specification defines the principle of New 8FX MCU serial programming for programmer
supplier.

The below products are supported:
MB95F200H/210H/220H series
MB95F260H/270H/280H series
MB95F330H series

MB95F390H series
MB95F310L/370L series
MB95F350L series

MB95F430H series
MB95F410H/470H series
MB95F560H/570H/580H series
MB95F630H series

MB95F690K series

MB95F650L series
MB95F710L/710M/770L/770M series
MB95F810K series

MB95F870K series
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2 MCU Packages

2.1 MB95F200H/210H/220H Series Packages

“«,E\i}ﬂnumber MB95 | MB95 | MB95 | MB95 | MB95 | MBS95 | MB95 | MB95 | MBS5 | MB95 | MB95 | MBS5
. F204H | F203H | F202H | F204K | F203K | F202K | F214H | F213H | F212H | F214K | F213K | F212K

Package
gggnpmmm o 0 o o o o X X X X X X
8-pin plastic DIP 9] o} o} (0] 9] (0]
8-pin plastic SOP 9] o} o} (@] o o
Q: Available
X: Unavailable

.."'-.__F'Ertnumber

MB95F223H |MB95F222H | MBO5F223K |MBO5F222K

|Package
DIF-16P-MOG o o o o
FPT-16P-M0G O O O O
Cr Available
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’ Chapter 2 MCU Packages
2.2 MB95F260H/270H/280H Series Packages
HH‘nli’"ar‘t number
MBso5F | MB95F | MBS5F | MB95F | MBo5F | MB95F | MB95F | MBS5F | MBa5F | MBa5F | MB95F | MBasF
. 262H | 262K | 263H | 263K | 264H | 264K | 272H | 272K | 273H | 273K | 274H | 274K
Package
DIP-24P-Mo7 o 9] 8] ] o o X X X X X X
FET-20P-M03 0] 9] 8] 8] o 0] X X X X X X
FPT-20P-M10 o 9] 8] 9] o o X X X X X X
DIP-16P-Mo& X X X X X X X X X X X X
FRT-16P-M06 X X X X X X X X X X X X
DIP-8P-Mo3 X X X X X X 9] 9] 9] O 8] 9]
FET-8P-MOB X X X X X X 9] o] o] 0] 9] 9]
LCC-32P-M19 o o] o] ] o o X X X X X X
HH‘ulF_?‘zirt number
MBs5F | MBa5F | MBasF | MBasF| MBasF | MB95F
282H | 282K | 283H | 283K | 284H | 284K
Package
DIP-24P-Mo7 X X X X X X
FET-20P-M03 X X X X X X
FPT-20P-M10 X X X X X X
DIP-16P-Mo& 0] 9] 9] 9] O 0]
FPT-16P-M0& o 9] 8] ] o o
DIP-8P-Mo3 X X X X X X
FPT-8P-MOB X X X X X X
LCC-32P-M19 0] 9] 8] 8] o 0]
O: Available
X: Unavailable
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2.3 MB95F330H Series Packages

Pal‘t number

MB95F332H MB9EF332ZK MB95F333H MB95F333K MB95F334H MBAO5F3I34K
Package
FPT-32P-M30 8] O (8] O (8] (8}
DIP-32P-MD& 0 (0] Q0 o] Q0 (o}
LCC-32P-M19 8] O Q o] Q (o}
O: Available

2.4 MB95F390H Series Packages

Part number
S MB95F394H MB95F396H MB95F398H MB95F394K MB95F396K MB95F398K
Package _
FPT-48P-M49 (0] O o} o} 0 o]
FPT-52P-M02 0 o | o 0 o | o
LCC-48P-M11 (0] 0 (0] (0] 0 0
O: Available
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2.5 MBO95F310L/370L Series Packages
- Part number
- MB95F314E | MBO5F316E | MBO5F318E | MB95F314L | MBO5F316L | MBO5F318L | MBO5F318
Package \\"
FPT-80P-M21 O
FPT-80P-M37 O
FPT-64P-M23 X
FPT-64P-M24 X
FPT-64P-M38 X
“\g.:irt number
\\ MBO5F3T4E | MBOSF3T6E | MBOSF3ITEBE | MBO5SF3TAL | MBOSF3TEL | MBOSF3TEL
Package “‘\H
FPT-80P-M21 X
FPT-80P-M37 X
FPT-64P-M23 O
FPT-64P-M24 O
FPT-64P-M38 O
O: Available
X : Unavailable
2.6 MBO95F350L Series Packages
Paﬂ number
S MBo5F352E | MBS95F353E | MBOSF354E | MB9SF3s2L | MB95F353L | MB9SFas4aL
Package o
FPT-24P-M34 O O 0 0 0 O
FPT-24P-M10 o 0 0 0 0 o
LCC-32P-M12 O O 0 0 0 O
O: Available
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2.7 MB95F430H Series Packages

-,

~.

Package

\\Part nummr

MB95F432H

MB95F433H

MB95F434H

MB95F432K

MB95F433K

MB95F434K

FPT-32P-M30

o

o

o

DIP-32P-M06

O: Available

2.8 MB95F410H Series Packages

...
..

Package ™

\Efrt number

MB95F414H

MBI5F416H

MB95F418H

MBISF414K

MBI5SF416K

MBI5F418K

FPT-80P-M37

O Available

2.9 MB95F470H Series Packages

Package

Part number|

MBOSF474H

MB95SF476H

MBO5F478H

MBOSF4T4K

MBO5F476K

MB95F478K

FPT-64P-M38
FPT-64P-M39

‘

O

O Available
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2.10 MB95F560/570/580H Series Packages
« MBOS560H Series

~{E:numw
MBISFSE2ZH | MBOSFSE2K | MBOSFSE3H | MBOSFSE3K | MBOSFSE4H | MBISFSE4K

Package \\‘\

LCG-32P-M19 o o o o o o
FPT-20P-N0S o o o o o o
[FPT-20P-M10 o o o o o =
[FPT-16P-M0s X X X X X X
[FFT-16P-M23 X X X X X X
[FPT-8P-na0s X X X X X X

= MBOSST0OH Serias

'--.!::\-I't numbaer
MBISFST2H MBISF5TZK | MB9SF5T3IH MBYSFSTIK | MBO9SF5T4H MBYSFSTAR

Package \\

LCG-32P-M19 X X % % X X
FPT-20P-M02 X X X X X X
[FPT-200-M10 X X X X X X
[FPT-16P-M08 X X X X X X
[FPT-16P-M23 X X X X X X
[FPT-8P-na0s o o o o o o

= MBOSSBOH Serias

H{:ﬁ numbear
MBa5F562H MBISFSEZK MB25FSE3H MBISF5E3K MB25F584H MBSSFSEAK

Package \“\

LCG-32P-M19 o o o o o o
FPT-20P-h0S X X X X X X
[FFT-20P-M10 X X X X X X
[FPT-16P-h0s o o o o o o
[FFT-16P-M23 o o o o o o
[FPT-8P-na0S X X X X X X
O Availabla

X: Unavailable
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2.11 MB95F630H Series Packages

. Part number|
MBO5F632H | MBO5F632K | MBO5F633H | MBO5F633K | MBOSFG34H | MBOSFG34K | MBO95F636H | MBOSFG36K
Package .
FPT-32P-M30 0] 0 a 0 0 a 0 a
DIP-32P-M06 0 ] 0 ] 0 0 ] 0
LCC-32P-mM19 0] 0 a 0 0 a 0 a
O: Available

2.12 MB95F690K Series Packages

MW PACKAGES AND CORRESPONDING PRODUCTS
“._Part number

\\\ MB95F694K MB95F696K MB95F698K
Package N
FPT-48P-M49 (6] O (0]
FPT-52P-M02 (8] O (6]
LCC-48P-M11 (6] (@] (0]
Q: Available

2.13 MB95F650L Series Packages
B PACKAGES AND CORRESPONDING PRODUCTS

Part number|
MB95F652E| MB95F653E| MB95F654E |MB95F656 E| MB95F652L | MB95F653L | MB95F654L | MB95F656L
Package
FPT-24P-M10 0] 0] O 0] 0] 0] 0] 0]
FPT-24P-M34 (0] (0] O (0] (0] (0] (0] 0]
LCC-32P-M19 0] 0] O (0] @] 0] (0] 6]
O: Available

2.14 MB95F710L/710M Series Packages

Part number |
\ MBO5F714E MB95F716E MB95F718E MB95F714L MBSO5F716L MB95F718L

Package .
FPT-80P-M37 0 O (8) 0O 0 ‘ 0

O Available
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Chapter 2 MCU Packages

2.15 MB95F770L/770M Series Packages

Part number

g
Package \

MBOSF774E

MB95F776E

MBY5F778E

MB95F774L

MB95F778L

FPT-64P-M38
FPT-64P-M39

(0]
0

O
(0]

0

0
0

0O Available

2.16 MB95F810K Series Packages

“~._Part number
N

s

N
Package \

MB95F814K

MB95F816K

MB95F818K

FPT-64P-M38

O

O

(0]

FPT-64P-M39

O

(0]

(0]

O: Available

2.17 MB95F870K Series Packages

B PACKAGES AND CORRESPONDING PRODUCTS

~Part number

~
Package -

MBO5FB56K

MBI5FBE6K

MB35FETEK

FPT-24P-M10

FPT-24P-M34

FPT-32P-M30

FPT-48P-M49

FFT-52P-M02

| =|=|D| O

=| = | O x| =

DO = = =

O Available
¥: Unavailable
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3 MCU Pin Assignments

3.1 MB95F200H/210H/220H Series Pin Assignments

¥WPFO ] A 20| ] M2/ECHDBG
¥1PF1[ ] 2 18] PO7ANTOT
ves[] 3 (TOP VIEW) 18 [ ] PosANTOGTO0
Kispeze ] 4 20 pins 17 ] POS/INTOS/ANOSTOMNHC LKS
XOAPGI ] & 16 | PO4/INT 34/ANISSIN/HCLKA/ECT
Vee[ ] & 15 [ ] POS/INTO3/ANO3/SOT
c 7 14 [ ] PO2/INTO2/ANDZ/SCK
RETX/PF2[ ] &8 13| ] PO1/ANDA
ToioPez [ @ 12 [ ] POOVANDD
To1Psa |10 11| ] PE4/ECA
Ves [ ] 1 (TOP VIEW) al] HE.'IECG.'DBG
Voo ] 2 7] POS/INTOETOM
cr ] 2 Bpins &[] POS/ANOS/TOOD/HOLKS
RETXFFZ | 4 5] PO/ INTO04/ANDS'HC LKA/ECT
XKOPFO[] 1 16 || PF12/ECH/DBG
X1/PF1[] 2 15[ ] PO7/INTO7
ves[] 2 (TOP VIEW) 14 [ ] POS/INTOE/TOOA
XiapGz[] 4 16 pins 13 [ POS/INTOS/ANOS TOOO/HELK2
XOAPGI[] 5 12 | ] POS/INTOS/ANDS/SIN/HC LKA/ECD
vee[]| & 11 [ POS/INTOZ/ANDZ/SCT
RET/PF2[] 7 10 [ ] Po1/ANDY
c[] = 8] PORANTOZ/ANDZ/SCK
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o g QLUoLooLo
=z e & LL LR
I
32 31 30 29 28 27 26 25
X1PF1[ ] 1 2[_|Po7/NTO7
XorPFo[ ] 2 (TOP VIEW) 23[_|P12/ECO/DBG
vss| ]2 32 pins 22[|Pos/INTOS/TOO1
X1APG2| |« 21[_|PoS/INTOS/ANDS/TOOGHCLK2
XoAPGi[ ] 5 20[_|Po4/INT04/ANO4/SINJHCLK1/ECO
vec[ Je LCCRPMIO o iNToaANOwSOT
CT] % me number o usasie pins 15 15.18[_| POZINTO/AN02/SCK
RST/PF2| | & 7[_|Pot/ANe1
9 10 11 12 13 14 %5 16
I
2222898¢8°¢
XoPFo [ 1 16 [T P12/ECODBG
X1PFi[] 2 15 [ ] PO7/INTO7
Vss[] 3 (r?g VI:_‘ESW) 14 ] PO&/INTO6/TOO1
xiapG2 [ 4 P 13 |7 Pos/INTos/ANOS TOSOMCLK2
XoAPG1[] 5 DIP-16P-M06 12 [ ] PO4/INTO4/ANO4/SINHCLK1/ECO
Vec[] 6 FPT-16P-M06 11 [] PO3/INT03/AN0S/SOT
BSTPF2[] 7 10 [ ] PO1/ANO1
c] e 9 [ Po2/INTO2/AND2/SCK
Vss[] 1 & [ 1 P12/ECODEG
vee ] 2 ”%pp‘i’risw) 71 PosiNTo8TO0
___ ©[] 3 |oiP-sP-M03/FPT-8P-Mos | 6] POS/ANOS/TO00/HCLK2
AsT/PF2[] 4 5 |1 Po4/INT04/ANO4/HCLK1/ECO

3.2 MB95F260H/270H/280H Series Pin Assignments
D00V LOLOO
2222222
I
® 31 30 202827 625
X1PFT[ ] 2 |Po7iNTo7
XorPFo[ ] 2 (TOP VIEW) 2 |P12/ECO/DBG
Vss| |3 32 pins 2 |Po6/INTOS/TOO1
X1AaPGz[ ] 21[_|POS/INTOS/ANDS/TOO0/HCLK2
XoAPGI| |5 LCC-32P-M19 2 |P04/INTO4/AND4/SIN'HCLK1/ECO
Vec| & 18[_|Poa/INTO3/AN03/SOT
G| ] 7 ™e rumber of ussbie pins s 20.19]_|PO2/INTO2/ANO2/SCK
BST/PF2[ ] o 1 7
:] 9 10 11 12 13 14 16 16 E EQ1/ANGS
T [
gpeee28sg
=S ER
ge g%
Xa/PFo[] 1 24[ ] P12/ECO/DEG
NC[ 2 23[INC
X1PF1[] 3 (T%F: V‘LESW ) 22| PO7/INTO7
vas[ 4 # 21| PosANTosTOG1
X1APG2[] 5 20 [ Po5/INT0S/ANOS/TOOO/HCLK2
XoAPGI[] & DIP-24P-Mo07 19 ] P04/INT04/ANO4/SIN/HCLK1/ECO
vee[| 7 18] PO3INTO/ANOZ/SOT
c]e 17 [ Po2INT02/ANO2/SCK
RSTPF2[] o 16 ] Po1/ANO1
TO1o/Pe2[] 10 - " oo 15| ] POOfANOO
NC: 1 * The number of usabie pins Is 20. 14[INC
TO11/PE3[]12 13| ] PB4/EC1
Xa/PFo[] 1 20[ ] P12/ECO/DEG
X1PF1[] 2 191 PO7/ANTO7
Vss[] 3 (Tgs Vllr:zsw) 18] Pos/INT0S/TOO1
X1APG2[] 4 B 17 ] PoS/INTOS/ANOS/TO0O/HCLK2
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3.3 MB95F330H Series Pin Assignments
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3.4 MB95F390H Series Pin Assignments
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3.5 MB95F310L/370L Series Pin Assignments
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3.6 MB95F350L Series Pin Assignments
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3.7 MB95F430H Series Pin Assignments
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3.8 MB95F410H Series Pin Assignments
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3.9 MB95F470H Series Pin Assignments
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3.10 MB95F560H/570H/580H Series Pin Assighments
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3.11 MB95F630H Series Pin Assignments
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3.13 MB95F650L Series Pin Assignments
M PIN ASSIGNMENT
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3.14 MB95F710L/710M Series Pin Assignments
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3.15 MB95F770L/770M Series Pin Assignments
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3.16 MB95F810K Series Pin Assignments
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3.17 MB95F870K Series Pin Assignments
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4 MCU Flash Memory Space

4.1 MB95F200H/210H/220H Series Memory Map

New 8FX MB Number Flash Size Programmer/MCU Address
MB95F204H/F204K/F214H/F214K 16KB CO00H~FFFFH
MB95F203H/F203K/F213H/F213K/F223H/223K 8KB EOOOH~FFFFH
MB95F202H/F202K/F212H/F212K/F222H/222K 4KB FOOOH~FFFFH

4.2 MB95F260H/270H/280H Series Memory Map

New 8FX MB Number Flash Size Programmer/MCU Address
MB95F264H/F264K/F274H/F274K/F284H/F284K 20KB BOOOH~FFFFH
BOOOH~BFFFH
MB95F263H/F263K/F273H/F273K/F283H/F283K 12KB EOOOH~FEEEH
BOOOH~BFFFH
MB95F262H/F262K/F272H/F272K/F282H/F282K 8KB FOOOH~EEEEH
4.3 MB95F330H Series Memory Map
New 8FX MB Number Flash Size Programmer/MCU Address
MB95F334H/F334K 20KB BOOOH~FFFFH
BOOOH~BFFFH
MB95F333H/F333K 12KB EOOOH~EEEEH
BOOOH~BFFFH
MB95F332H/F332K 8KB FOOOH~FFEEH
4.4 MB95F390H Series Memory Map
New 8FX MB Number Flash Size Programmer/MCU Address
MB95F398H/F398K 60KB 1000H~FFFFH
1000H~1FFFH
MB95F396H/F396K 36KB 8000H~EEEEH
1000H~1FFFH
MB95F394H/F394K 20KB COOOH~EFEEH
4.5 MB95F310L/370L Series Memory Map
New 8FX MB Number Flash Size Programmer/MCU Address
MB95F318E/F318L/378E/378L 60KB 1000H~FFFFH
1000H~1FFFH
MB95F316E/F316L/376E/376L 36KB 8000H~FEFEH
1000H~1FFFH
MBO5F314E/F314L/374E/374L 20KB COOOH~EFEEH
4.6 MB95F350L Series Memory Map
New 8FX MB Number Flash Size Programmer/MCU Address
MB95F354E/F354L 20KB BOOOH~FFFFH
BOOOH~BFFFH
MB95F353E/F353L 12KB EOOOH~EEEEH
BOOOH~BFFFH
MB95F352E/F352L 8KB FOOOH~EEEEH

New 8FX MCU Flash serial Programming Spec V1.3.0 — Page 33




iy

vy

New 8FX MCU Flash serial Programming Spec V1.3.0
Chapter 4 MCU Flash Memory Space

4.7 MB95F430H Series Memory Map

New 8FX MB Number Flash Size Programmer/MCU Address
BOOOH~BFFFH
MB95F432H/F432K 8KB FOOOH~FEEEH
BOOOH~BFFFH
MB95F433H/F433K 12KB EOOOH~EEEEH
MB95F434H/F434K 20KB BOOOH~FFFFH

4.8 MB95F410H Series Memory Map

New 8FX MB Number Flash Size Programmer/MCU Address
1000H~1FFFH
MB95F414H/F414K 20KB COOOH~FEEEEH
1000H~1FFFH
MB95F416H/F416K 36KB 8000H~FEFEH
MB95F418H/F418K 60KB 1000H~FFFFH

4.9 MB95F470H Series Memory Map

New 8FX MB Number Flash Size Programmer/MCU Address
1000H~1FFFH
MB95F474H/F474K 20KB COOOH~FEEEH
1000H~1FFFH
MB95F476H/FA476K 36KB 8000H~FEEEH
MB95F478H/F478K 60KB 1000H~FFFFH

4.10 MB95F560H/570/580 Series Memory Map

New 8FX MB Number Flash Size Programmer/MCU Address
BOOOH~BFFFH
MB95F562HK/572H/K/582H/K 8KB FOOOH~EEEEH
BOOOH~BFFFH
MB95F563HK/573H/K/583H/K 12KB EOOOH~EEFEH
MB95F564HK/574H/K/584H/K 20KB BOOOH~FFFFH

4.11 MB95F630H Series Memory Map

New 8FX MB Number Flash Size Programmer/MCU Address
MB95F632H/F632K 8KB égggﬂj:iiiﬂ
MBI5F633H/F633K 12KB é%%%ﬂ:llz':FFFFFHH
MBO5F634H/F634K 20KB é%%%HHilFT:T:T::
MBO5F636H/F636K 36KB éggg::éiiiﬂ

4.12 MB95F690K Series Memory Map

New 8FX MB Number Flash Size Programmer/MCU Address
1000H~1FFFH
MB9SFE94K 20KB CO00H~FFFFH
1000H~1FFFH
MBISFE96K 30KB 8000H~FFFFH
MB95F698K 60KB 1000H~FFFFH
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4.13 MB95F650L Series Memory Map

New 8FX MB Number Flash Size Programmer/MCU Address
MBO5F656E/L 36KB L000H-1FFFH
MBO5F654E/L 20KB gggg;:ﬂ???;
MB95F653E/L 12KB é%gga:ggﬂga
MBO5F652E/L 8KB éggg::éiiiﬂ

4.14 MB95F710L/710M Series Memory Map

New 8FX MB Number Flash Size Programmer/MCU Address
MB95F718E/L 60KB 1000H~FFFFH
1000H~1FFFH
MB95F716E/L 36KB 8000H~FEEEH
1000H~1FFFH
MBO5F714E/L 20KB COOOH~EFEEH

4.15 MB95F770L/770M Series Memory Map

New 8FX MB Number Flash Size Programmer/MCU Address
MB95F778E/L 60KB 1000H~FFFFH
1000H~1FFFH
MB95F776E/L 36KB 8000H~EEFFH
1000H~1FFFH
MB95F774E/L 20KB COOOH~FEEEH

4.16 MB95F810K Series Memory Map

New 8FX MB Number Flash Size Programmer/MCU Address
MB95F818E/L 60KB 1000H~FFFFH
1000H~1FFFH
MB95F816E/L 36KB
8000H~FFFFH
1000H~1FFFH
MB95F814E/L 20KB
CO0OH~FFFFH

4.17 MB95F870K Series Memory Map

New 8FX MB Number

Flash Size

Programmer/MCU Address

MB95F876K

36KB

1000H~1FFFH
8000H~FFFFH
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5 Serial Programming Mode

5.1 Programmer Connection

l _
i uee 8FX-LPC HMCU
D1
| UCC
I o LR
L RSTX
: DBG
= DBG
<To Programmer | ucc
I Ucc
: GND
| + —Yss
I -
| —°
| Adaptor T Cs
| =
Components Recommendation:
R1, R2: 10KQ
Cs: 0.022uF/25V
D1: VF < 0.3V when IF = 1mA. E.g. LL103A, 1SS294
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Required pins for serial programming (5 pins are required to the programmer)

Pin

Function

Description

VCC

Power supply

The write voltage is supplied from the programmer
system. *1

VCC and DBG pin timing controls the PGM mode entry,
refer to the timing diagram in next section.

VSS

Power supply (GND)

Common to the GND with the programmer.

RSTX

Reset

The pull-up resistance is needed between RSTX pin and
Vce.

Programmer provides 10V directly to RSTX pin during
flash erase/write operation. *2

If it is pulled high in programming adaptor/user system,
please consider to add a low-drop diode for separate H
voltage. *2

The reserved connection between programmer and
RSTX is recommended for the test

DBG

Mode control and 1-line
UART

DBG pin provides 1-line UART communication with the
Programmer.

Serial programming mode can be set once provide the
special (power-on) timing in DBG and VCC pin.

*1:

For MB95F260H/270H/280H/F430H/410H/470H/560H/570H/580H/630H/690K/870K/810K
Series, the write voltage is from 3V~5.5V. 5V is recommended.

For MB95F310L/370L/350L Series, the write voltage is from 2.7V~3.6V. 3V is
recommended.
For MB95F650L/710L/710M/770L/770M Series, the write voltage is from 1.8V~5.5V. 5V is
recommended.
*2: For MB95F200H/210H/220H Series, the 10V high voltage is needed, and D1 for separate
H voltage is recommended.

New 8FX MCU Flash serial Programming Spec V1.3.0 — Page 37




il

_- ¢y New 8FX MCU Flash serial Programming Spec V1.3.0
Chapter 5 Serial Programming Mode

5.2 Programming Mode Entry Timing

The following timing enables New 8FX MCU entering the programming mode.

;
1
vce H :
I
|
L
|
: Enter PGHM Hode
| \L \
DBG H ; .
i |
. .
L | E
e <
| »=1s H

New 8FX MCU Flash Serial Programming Spec V1.3.0— Page 38



§|

L=

New 8FX MCU Flash serial Programming Spec V1.3.0
Chapter 6 Serial Communication Outline

Ny

6 Serial Communication Outline

The following sections describe how to communication with New 8FX MCU.
6.1 1-line UART Features

1-line UART features:

Baud rate = 62500bps/500Kbps *1
8bit data length

1bit stop bit

No parity

LSB first

All the communications are initialized by Programmer. That is, Programmer is master and
New 8FX MCU is slave during serial programming mode.

The 1-line UART between programmer and New 8FX MCU is half-duplex, so data transfer is
unidirectional.

sending Recelving

Programmer ::> New 8FX MCU

Command frame is transferred from Programmer to MCU. Programmer is in sending status,
while MCU is in receiving status.

Receiving Sending

Programmer <:| New 8FX MCU

Return frame is transferred from MCU to Programmer. Programmer is in receiving status,
while MCU is in sending status.

Programmer New 8FX MCU

Both command frame and return frame transfer at the same time is forbidden based on the
1-line UART communication.

Notes:

*1: From here, all New 8FX MCU must set the initial baud rate to 62500bps for
communication until FLASH initialize competed.

For MB95560H/570H/580H/630H/690K/870K/650L/710L/710M/770L/770M/810K Series, the
baud rate can be changed up to 500Kbps after FLASH initialize step. Please refer to Table
7-1 for details setting.
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Chapter 6 Serial Communication Outline

6.2 The Communication Sequences Outline

Command

Reply
—

Command

!

—

Reply
—

—

!

New 8FX MCU
(Slave)

Time
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7 Programming Commands Specification

7.1 Hand-shake Process

After the first power on entry, hand-shake with MCU is necessary before executing
programming commands. The following is the hand-shank process:

After first reset, programmer sends two bytes (Ox55AA) to MCU repeatedly. There is an
interval (=3ms) between 0x55 and 0xAA. Then programmer waits some time (=6.6ms) for
the ACK from MCU. Repeating 20 times until ACK (0x51) is received.

|Ox55 <<interval>> OxAA

<<wait for ACK>>

0x55

<<interval>>

OxAA

If programmer receives 0x51 after sending Ox55AA, the hand-shank process is completed

successfully.

In this case, programmer needs wait for ImS before sending the following commands.

| O0x55AA | No ACK Ox55AA

Ox55AA

ACK(0X51)

Success |

If programmer receives no ACK (or ACK is not 0x51) in 5000 times, the hand-shake fails. It
is necessary for programmer to power on MCU again and re-do the hand-shake operation.

7.2 Command Format Outline

Programmer can send commands to MCU only after the hand-shake succeeds.
Command formats include basic command and functional command.

Basic command

They are fixed to 5 bytes, as shown below:

Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Function Code

Data H

Data L

Checksum

ACK

Checksum is the sum of Function Code, Data H and Data L.
Normal ACK byte is 0x00.

Functional command
Functional command provides read function and program function. The detailed will be
described in the following sections.
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7.3 Clock Modification Command

Clock modification command is used to modify clock setting 1mS after the hand-shake. This
operation will increase New 8FX MCU running speed.

Programmer is recommended to keep less than 250uS interval time between each byte
UART data transmitting to ensure MCU can receive these commands during sending them.

The Clock modification command is shown below:

Communication Transmit/Receive Data | Description Clommunlcatlon
byte number direction
15t byte 0x00 Fixed Data PGM *1 to MCU
2" pyte 0x00 Fixed Data PGM to MCU
- Parameter set
3 pyte 0x07 Fixed Data PGM to MCU
(62500bps)
4t pyte 0x07 Checksum PGM to MCU
5" byte 0x00 ACK MCU to PGM
1st byte 0x03 Fixed Data PGM to MCU
2" pyte 0x00 Fixed Data PGM to MCU
Parameter set
3 pyte XX *2 Fixed Data PGM to MCU
(62500bps)
4t pyte XX *3 Checksum PGM to MCU
5" byte 0x00 *4 ACK MCU to PGM
Notes:

*1: From here, “PGM” is the shortened form of “programmer”.

*2: For MB95F200H/260H/330H/390H/310L/370L/350L/430H/410H/470H Series, this Byte is
0x00.

For MB95F560H/570H/580H/630H/690K/870K/650L/710L/710M/770L/770M/810K/870K
Series, this Byte is 0xD8

*3: For MB95F200H/260H/330H/390H/310L/370L/350L/430H/410H/470H Series, this Byte
is 0x03.

For MB95F560H/570H/580H/630H/690K/870K/650L/710L/710M/770L/770M/810K/870K
Series, this Byte is 0xDB

*4: |If flash security is enabled, “OxFD” will be returned here. Please send chip erase
command to MCU when “OxFD” received (refer to chapter O — flowchart).
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7.4 Erase Command

Programmer needs to keep 1mS interval time between each byte UART data transmitting to

ensure MCU can received these commands during sending them.
The erase command sequence is shown below:

Communication | Transmit/Receive Description C_ommunication
byte number Data direction
1% byte 0x00 Fixed Data PGM to MCU
2" pyte 0x00 Fixed Data PGM to MCU
3 byte 0x0C Fixed Data | Parameter set oGy 1o MCU
4" pyte 0x0C Checksum (62500bps) PGM to MCU
5" byte 0x00 ACK MCU to PGM
1st byte 0x05 Fixed Data PGM to MCU
2nd byte 0x00 Fixed Data PGM to MCU
3rd byte 0x60 Fixed Data (Fgg(r)%%ts;)set PGM to MCU
4th byte 0x65 Checksum PGM to MCU
5" byte 0x00 ACK MCU to PGM
Turn on 10V high voltage and output to RSTX pin *2
1st byte 0x06 Fixed Data PGM to MCU
2nd byte Oxitt Sector Addr PGM to MCU
3rd byte OxiH Sector Addr | Flash Erase | pgM to MCU
L (62500bps)
4th byte Ox## Checksum PGM to MCU
Erasing...
5" byte 0x00 *1 ACK MCU to PGM
Turn off 10V high voltage *2

In sector erase operation, “Sector Addr H” and “Sector Addr L” in the last command indicate
the sector to be erased. The value must be an effective address in the sector. For example,
if sector C which is from 0xC000 to OxFFFF will be erased, the value of “Sector Addr H” can
be in OxCO~0xFF and the value of “Sector Addr L” can be in 0x00~0xFF.

In chip erase operation, both “Sector Addr H” and “Sector Addr L” must be 0x00.

More than 35S timeout-time waiting for ACK is recommended. The typical erase time can be
referred in the below chapter 9.
The chip erase time should be the summation of every sector operation time.

Note

*1: If flash security is enabled, “OxFD” will be returned here (sector erase only, chip erase
won’t get “OxFD” return.

*2: 10V high voltage is only for MB95F200H/210H/220H
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7.5 Flash Initialize Command

Flash initialize command should be sent to New 8FX MCU after erase operation. Then New

8FX MCU can accept read/write commands and enter read/write mode.

The following is the flash initialize command sequences:

Communication | Transmit/Receive _ Communication
byte number Data Description direction

1% byte 0x00 Fixed Data PGM to MCU
2" pyte 0x00 Fixed Data Parameter set PGM to MCU
3" byte 0x0C Fixed Data (62500bps) PGM to MCU
4" byte 0x0C Checksum PGM to MCU
5" byte 0x00 ACK MCU to PGM
1st byte 0x05 Fixed Data PGM to MCU
2nd byte 0x00 F?xed Data Parameter set PGM to MCU
3rd byte 0x60 Fixed Data (62500bps) PGM to MCU
4th byte 0x65 Checksum PGM to MCU
5" byte 0x00 ACK MCU to PGM
1%t byte 0x00 Fixed Data PGM to MCU
2" pyte 0x00 Fixed Data PGM to MCU
3 hyte 0x90 Fixed Data | Parameter set oGy o MCU
4™ pyte 0x90 Checksum | (82°00bps) PGM to MCU
5" byte 0x00 ACK MCU to PGM
6" byte 0x03 Fixed Data PGM to MCU
7" byte 0x00 Fixed Data , PGM to MCU
8" byte 1% data in Table 7-1 | Data }’ggg%g“ber;‘)ory PGM to MCU
9" byte 6'"+7M+8th Checksum P PGM to MCU
10" byte 0x00 *1 ACK MCU to PGM
11" byte 0x03 Fixed Data PGM to MCU
12" byte 0x00 Fixed Data _ PGM to MCU
13" byte 2" data in Table 7-1 | Data }’gggeog"begory PGM to MCU
14" byte 11M+121+13" Checksum P PGM to MCU
15" byte 0x00 ACK MCU to PGM
Repeat Send all data in Write memory

11t~15® Table 7-1 (62500bps)

N-4byte Ox0A Fixed Data PGM to MCU
N-3 byte 0x00 Fixed Data PGM to MCU
N-2 byte 0x00 Fixed Data gsI\ZASDOObps) PGM to MCU
N-1 byte Ox0A Checksum PGM to MCU
N byte 0x00 ACK MCU to PGM
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Table 7-1: data of flash initialize command (New 8FX UART PGM INIT DA.BIN)

F1 | D4 | 01 |5 | 05 |YY3| 61 | 01| 58 | E5 | 01 60 | 41 | F3 | 40 | 70
40 | E4 | 70 | 30 | 71 04 00 | EA| 8 | 26 | XxX*2| E9 | 10 | E9 | E3 E9
4F | E9 | 48 | E9 | 49 99 FF | FD | 31 | 99 | AA FD | 56 | 99 | 55 | FD
69 99 88 | FD 7F 05 | YY*3 | 64 CF 45 | YY*3 | 98 00 | FD | OF D8
E4 00 D9 | 40 E4 FF D4 93 EO F2 EA 21 00 | CB | 9F 00
FD 05 DF | D8 21 00 DO 21 00 AB 05 | YY*3| 64 | CF | 45 | YY*3
AE 0oC 98 | 00 FD OF D8 E9 E2 E4 01 02 40 | E4 | FF EO
93 EO 21 | 00 F2 9F 00 FD 05 DF D8 21 00 | F7 | A6 0C
21 00 AB | 05 | YY*3 | 64 CF 45 | YY*3 | F3 E2 E4 01 | 24 | 40 E4
FF | DE | 93 | EO | 05 81 EA | 21| 00 | AB| 05 |YY*3| 64 | CF | 45 | YY*3
AE| OC | 04 | 00 | 10 08 E2 | E4 | 01 | 3F | 40 E4 | FD | DF | EO | A6
0OC| 21 | 00 | AB | 50 71 50 | E3 | 51 | C4 | 01 56 | E1 | 60 | 01 | 58
45 | YY*3 | 85 | 26 | XX*2 | 20

Note

*1: If flash security is enabled, “OxFD” will be returned here.
In this case, read and write command will not be effective.

*2: For MB95200H/260H/330H/390H/310L/370L/350L/430H/410H/470H Series, this Byte is

04H.

For MB95560H/570H/580H/630H/690K/870K/650L/710L/710M/770L/770M/810K/870K
Series, this Byte can be 02H, means setting the baud rate to 500Kbps.

*3: For MB95200H/260H/330H/390H/310L/370L/350L/430H/410H/470H/560H/570H/580H
Series, this Byte is 80H.

For MB95630H/650L/690K/710L/710M/770L/770M/810K/870K Series, this Byte is 7CH.

New 8FX MCU Flash serial Programming Spec V1.3.0 — Page 45




New 8FX MCU Flash serial Programming Spec V1.3.0
Chapter 7 Programming Commands Specification

A

Note:
be in 0OxCO~0xFF and the value of “Sector Addr L” can be in 0x00~0xFF.

In chip erase operation, both “Sector Addr H” and “Sector Addr L” must be 0x00

7.6 Erase Command after Flash Initialize
Data can be read from New 8FX MCU flash through the below read command sequences.
1% byte Ox## Erase start Address H PGM to MCU
2" pyte Ox## Erase start Address L PGM to MCU
3" byte 0x00 Reserve Igz:];m%tisre Flash "oGMm to Mcu
4" pyte 0x00 Reserve (62500bps) PGM to MCU
5" byte OXAA Fixed Data PGM to MCU
0x00 ACK MCU to PGM
In sector erase operation, “Sector Addr H” and “Sector Addr L” in the last command indicate

6" byte
the sector to be erased. The value must be an effective address in the sector. For example,
if sector C which is from 0xC000 to OxFFFF will be erased, the value of “Sector Addr H” can

Note:
N = Read Length +5. If N is not correct, read operation failure.
*1. For MB95F560H/570H/580H/630H/690K/650L/710L/710M/770L/770M/810K/870K

7.7 Read Command
Data can be read from New 8FX MCU flash through the below read command sequences.
1%t byte Ox## Read start Address H PGM to MCU
2" pyte Ox## Read start Address L Send Read Flash | PGM to MCU
3" pyte Ox## Read Length H Parameter PGM to MCU
4" pyte Oxi## Read Length L (62500bps*1) PGM to MCU
5" byte 0x00 Fixed Data PGM to MCU
PGM receive the data from MCU
6" byte Ox## Data MCU to PGM
7 byte Ox## Data PGM receive data | \cy to PGM
Ox# | Data Egg;‘imggsly MCU to PGM
N-1 Oxit Data (62500bps*1) MCU to PGM
N Ox## Data MCU to PGM
Read command is only effective after flash initialize command passed.

Series, the baud rate depends on BIN code set by FLASH initialize command.
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7.8 Write Command

Data can be written in New 8FX MCU flash through the below write command sequences.

Turn on 10V high voltage and output to RSTX pin *2

1st byte Ox# Write start Address H PGM to MCU
2nd byte Oxi## Write start Address L Send Write PGM to MCU
3rd byte Oxi## Write Length H Flash Parameter PGM to MCU
4th byte Ox# Write Length L (62500bps*3) PGM to MCU
5th byte OxFF Fixed data PGM to MCU

PGM sends the data to MCU

6th byte Ox### Data *1 PGM to MCU
7th byte Oxi# Data PGM send data to | PGM to MCU

Oxi# Data MCU continuously  "pGM to MCU
N-1 Oxitt Data (62500bps*3) PGM to MCU
N Ox# Data PGM to MCU

Wait about 1ms

Turn off 10V high voltage *2

*1. Please refer to chapter 7.14 and chapter 9 for write operation time.

Write command is only effective after flash initialize command passed.

N = Write Length +5.

*2. 10V high voltage is only for MB95F200H/210H/220H

*3. For MB95560H/570H/580H/630H/690K/650L/710L/710M/770L/770M/810K/870K Series,
the baud rate depends on BIN code set by FLASH initialize command.

7.9 Write CR Trimming Command

Data can be read from New 8FX MCU flash through the below read command sequences.

1st byte Oxi# Write start Address H PGM to MCU

2nd byte Oxi## Write start Address L Send Write Flash | PGM to MCU
Parameter and send

3rd byte 0x00 Reserve data PGM to MCU

4th byte Oxi# Data (62500bps*3) PGM to MCU

5th byte 0x55 Fixed Data PGM to MCU

*1. Please refer to chapter 7.14 and chapter 9 for write operation time.

Write command is only effective after flash initialize command passed.

N = Write Length +5.

*2. 10V high voltage is only for MB95F200H/210H/220H

*3. For MB95F630H/690K/870K/650L/710L/770L/810K Series, the baud rate depends on
BIN code set by FLASH initialize command.

Note: if using old 0.35um product, maybe it cannot use this command.
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7.10 Quit Command
New 8FX MCU can quits from read/write mode through quit command.

1st byte Oxi# Reserved PGM to MCU

2nd byte Oxit Reserved Send Quit [ PGM to MCU
command

3rd byte Ox# Reserved Parameter PGM to MCU

4th byte Ox## Reserved (62500bps*1) PGM to MCU

5th byte 0x88 Fixed data PGM to MCU

Note:

Quit command could only be sent in flash read/write mode.

*1. For MB95F630H/690K/650L/710L/710M/770L/770M/810K/870K Series, the baud rate
depends on BIN code set by FLASH initialize command.
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7.11 Recommend Programming Flow Chart

| PGM mode entry (refer sec 5.2) |

Erase
failure
\Vay
. N
\Y4 o~
[ Programming end j\ Add CR
Trimming

The below flow is not the reference.
\4
| Hand-shake |
<- 9 a
Y
| Clock modification |
Send chip erase 4
command Y ACK is OXFD?
(62500bps)
\l/ N
Y i ?
ACK is 0x00" ACKs 0x00
N
Send erase Send flash initial
2
command command (62500bps) ?ﬁ%mingCR
62500bps
( ps) Al check
\1, process as
below
ACK is 0x00" v v 7
v Send quit Send read Send write
conpmand command command
Erase (62500bps) 62500bps) (62500bps)
success v
Length is N
match?
Read
failure
| Read success |
N

check

New 8FX MCU Flash serial Programming Spec V1.3.0 — Page 49




A

New 8FX MCU Flash serial Programming Spec V1.3.0
Chapter 7 Programming Commands Specification

Add CR Trimming Value check process:

After finishing erasing successfully, read data back from flash area and then compare these
data with the data in RAM, if the data is different, and send sector erase command to sector
erase, then write the data in RAM to flash (the corresponding flash address). And after
programming end, do CR Trimming check process again.

0.35um product: compare OxFFBC OxFFBD with OXOFE4, OXOFES

0.18um product: compare OXFFBC 0xFFBD OxFFBB with OxOFE4, OXOFES5, OXOFE7

Read data back(OxFFBC,
OxFFBD,0xFFBB)

Send erase command
(62500bps)

Compare these data with
(OxOFE4,0x0FES5, OXOFE7)

ACK is 0x00 ?

The same data ?

Erase failure

[

: Write the data :
LY (OXOFE4,0x0FE5, OXOFE7) to| /Frogrammin
I (OXFFBC, OxFFBD,0XFFBB) end

[

[

\'4

It is recommended to do flash erase before enter into read/write mode in factory mode. But
without erase operation, read and write operation also can be accessed firstly.
Please power on again if programmer encountered any failure.

7.12 Blank Check Operation

For MB95F200H/260H/330H/390H/310L/370L/350L/430H/410H/470H Series, Blank Check
is realized by Read flash memory. If all the read data are blank except OxFFBC bit [4:0], bit
[7] and OXFFBD data, the blank check operation should be passed.

These 3 bytes are for CR trimming value storage in flash memory NVR area, and it will be
re-written into flash memory after erase operation by MCU itself if following this programming

spec.
Address bit Programmer operation
OxFFBC Bit [7] No need check blank
OXFFBC Bit [6:5] Need check blank™
OxFFBC Bit [4:0] No need check blank
OxFFBD Bit [7:0] No need check blank
All other flash address All Need check blank

For MB95F560H/630H/690K/870K/650L/710L/710M/770L/770M/810K/870K Series, Blank
Check is realized by Read flash memory. If all the read data are blank except the address as
below, the blank check operation should be passed.
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Address bit Programmer operation
OxFFBB Bit [7:0] No need check blank
OxFFBC Bit [7:0] No need check blank
OxFFBD Bit [7:0] No need check blank
All other flash address All Need check blank

*1, For MB95F200H/260H/330H/390H/310L/370L/350L/430H/410H/470H Series, the 2 bits
are programmed.

7.13 Verify Operation

For MB95F200H/260H/330H/390H/310L/370L/350L/430H/410H/470H Series, Verify is
realized by Read flash memory. If each read data except OXFFBC bit [4:0], bit [7] and
OxFFBD data equal to the written data, verify operation should be passed.

These 3 bytes are for CR trimming value storage in flash memory NVR area, and it will be
re-written into flash memory after erase operation by MCU itself if following this programming
spec.

Address bit Programmer operation
OxFFBC Bit [7] No need verify
OXFFBC Bit [6:5] Need verify™

OxFFBC Bit [4:0] No need verify
OxFFBD Bit [7:0] No need verify

All other flash address All Need verify

For MB95F560H/630H/690K/870K/650L/710L/710M/770L/770M/810K/870K Series, Verify is
realized by Read flash memory. If each read data except below address equal to the written
data, verify operation should be passed.

Address bit Programmer operation
OxFFBB Bit [7:0] No need verify
OxFFBC Bit [7:0] No need verify
OxFFBD Bit [7:0] No need verify

All other flash address All Need verify

In mass production, a verify operation should be requested after each write operation to
ensure the correct flash write.

*2, For MB95F200H/260H/330H/390H/310L/370L/350L/430H/410H/470H Series, the 2 bits
are programmed.
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7.14 Performance Estimation
The estimated performance of the above processes is listed below:

Command Name Estimated Performance (Typical)

Hand-shake 11.1~202ms

Clock modification 10.6ms

Sector erase = flash sector erase time described in data sheet
Chip erase = flash sector erase time described in data sheet
Flash Initialize 102ms

Read Flash 160us/byte*1

Write Flash 160us/byte*1
Note:

*1: For MB95560H/570H/580H/F630H/690K/870K/650L/710L/710M/770L/770M/810K/870K
series, the Read/Write performance is 50us/byte while baud rate is set to 500Kbps in flash
initialize step.
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8 Flash Security Operation

After flash initialize process completed, when writing protection code “0x01” to flash address
OXFFFC, the flash security will not be effective immediately.

In this case, all flash operation will be normal and run correctly. If programmer reads flash
address OxFFFC, the read data should be “0x01”.

The security which is read, write and sector erase operations prohibited will be effective after
MCU power reset or quit command implemented.

Once flash security is effective, only hand-shake command and chip erase command can be
implemented after power-on.

The programmer will received the wrong acknowledge signal “OxFD” (security error) when
sector erase and flash initialize commands sent.
The OxFD received situation can be referred to sector 0 and 0

If programmer receives “OxFD” from target MCU, it is recommended for programmer to
inform user that “flash security has been enabled; MCU only can be re-programmed after
chip erase”.
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9 Flash Memory Operation Characteristics

9.1 MB95200H/210H/220H/260H/270H/280H/330H/390H/430H/410H/470H Flash
Characteristics

Value .
Parameter - Unit Remarks
Min Typ Max

Sector erase time _ 0.2*" 057 g The time of writing 00w prior to
(2 Kbyte sector) ’ : erasure is excluded.
Sector erase time . 0.5 75% s |The time of writing 00w prior to
(16 Kbyte sector) z : erasure is excluded.
Byte writing time — 21 6100™2 | ps |System-level overhead is excluded.
Erase/write cycle 100000 — — cycle
Po_wer supply voltage at erase/ 3.0 xe 55 Vv
write
Eln?:h e e 20™ — — year | Average Ta = +85°C

"1:Ta = +25°C, Vec = 5.0 V, 100000 cycles
"2: Ta=+85°C, Vec = 3.0 V, 100000 cycles

*3: This value is converted from the result of a technology reliability assessment. (The value is converted from

the result of a high temperature accelerated test using the Arrhenius equation with the average temperature
being +85°C).

9.2 MB95310/370/350L Flash Characteristics

Pa 1 Value Unit R ks
rameter n emar

Min Typ Manx
Sector erase time . 0.2°1 0.5 . The time of writing 00« prior to
(2 Kbyte sector) ' : erasure is excluded.
Sector erase time . 0.5 7 5 . The time of wnting 001 prior to
(16 Kbyte sector) . ’ grasure is excludsd.
Byte writing time — 1 1002 us | System-level overhead is excluded.
Erasefwrite cycle — 100000 — cycle

i

qu&r supply voltage at erase 57 . 36 v
wte
hFIITE_:,zh memory data retention s _ _ year | Average Ta = +B5°C

*1: Ta=+25°C, Voo = 3.0 V, 100000 cycles
*2: Ta=+85°C. Voo = 2.7 V. 10000 cycles
*3: This value is converted from the result of a technology reliabilty assessment. (The value is converted from

the result of a high temperature accelerated test using the Arrhenius equation with the average temperature
being +85°C).
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9.3 MB95560H/570H/580H Flash Characteristics

Value ;
Parameter - Unit Remarks
Min Typ Max

Sector erase time _ 0.3* 1.6% 5 The time of writing 00w prior to
(2 Kbyte sector) ’ ' erasure is excluded.
Sector erase time . 0.6* 3.1%2 s The time of writing 00+ prior to
(16 Kbyte sector) : : erasure is excluded.
Byte writing time — 17 272 ps | System-level overhead is excluded.
Program/erase cycle 100000 — —_ cycle
Power supply voltage at 24 . 55 Vv
program/erase
:ﬁ:h memory data retention 5+ - s year | Average Ta = +85°C

*1:Vee = 5.5V, Ta=+25°C, 0 cycle
*2:Vee = 2.4 V, Ta=+85°C, 100000 cycles

*3: This value was converted from the result of a technology reliability assessment. (The value was converted
from the result of a high temperature accelerated test using the Arrhenius equation with an average temper-
ature of +85°C).

9.4 MB95630H Flash Characteristics

Value )
Parameter Unit Remarks
Min Typ | Max
Sector erase time A » : i aroncss .
(2 Kbyte sector) — 0.3 1.6 s |The time of writing “0x00" prior to erasure is excluded.
Sector erase time > 2 / s A A
(32 Kbyte sector) —_ 0.6 3.1 s [The time of writing "0x00" prior to erasure is excluded.
Byte writing time — 17 272 Hs |System-level overhead is excluded.
Program/erase cycle | 100000| — — |cycle
Power supply voltage 24 . 55 Vv
at program/erase
20% . . Average Ta = +85°C
Number of program/erase cycles: 1000 or below
Flash memory data Average TA= B0 C
S 10" - — | year [Number of program/erase cycles: 1001 to 10000
retention time : :
inclusive
5o o o Average Ta = +85°C
Number of program/erase cycles: 10001 or above

*1:Vec = 5.5V, Ta = +25°C, 0 cycle

*2:Vec =24V, Ta = +85°C, 100000 cycles

*3: These values were converted from the result of a technology reliability assessment. (These values were
converted from the result of a high temperature accelerated test using the Arrhenius equation with the av-
erage temperature being +85°C)
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9.5 MB95690K Flash Characteristics

Value
Parameter Unit Remarks
Min Typ | Max

Sector erase time s .
(2 Kbyte sector) 0.3 1.6

Sector erase time

s |The time of writing “0x00" prior to erasure is excluded.

— 0.6 | 3.1% s |The time of writing “0x00Q" prior to erasure is excluded.

(32 Kbyte sector)

Byte writing time — 17 272 ps |System-level overhead is excluded.
Program/erase cycle | 100000 — — |cycle

Power supply voltage 54 - 55 v

at program/erase

Average Ta = +85°C

*3 p—e —
20 Number of program/erase cycles: 1000 or below
Flash memory data 3 fuinge T: = ol :
retention lime 10 — — | year Numbgr of program/erase cycles: 1001 to 10000
inclusive
5+ s o Average Ta = +85°C

Number of program/erase cycles: 10001 or above

*1:Vec =55V, Ta = +25°C, 0 cycle

*2:Vee = 2.4 V, Ta = +85°C, 100000 cycles

*3: These values were converted from the result of a technology reliability assessment. (These values were
converted from the result of a high temperature accelerated test using the Arrhenius equation with the av-
erage temperature being +85°C)

9.6 MB95650L Flash Characteristics

Value
Parameter Unit Remarks
Min | Typ | Max

Sector erase time
(2 Kbyte sector)

Sector erase time

— 03" | 1.6 s [The time of writing “0x00" prior to erasure is excluded.

— 067" | 3.1 s |The time of writing “0x00" prior to erasure is excluded.

(32 Kbyte sector)

Byte writing time — 17 272 ps |System-level overhead is excluded.

Program/erase cycle |100000| — — |eycle

Power supply voltage -

at program/erase L &5 v

0% . . Average Ta = +85°C

Number of program/erase cycles: 1000 or below
Average Ta = +85°C

Fastimamory deia 10* — — | year |Number of program/erase cycles: 1001 to 10000

retention time ; ’
inclusive

Average Ta = +85°C
Number of program/erase cycles: 10001 or above

5% == —

*1:Vec =5.5V, Ta = +25°C, O cycle

*2:Vecc = 1.8V, Ta = +85°C, 100000 cycles

*3: These values were converted from the result of a technology reliability assessment. (These values were
converted from the result of a high temperature accelerated test using the Arrhenius equation with the av-
erage temperature being +85°C.)
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9.7 MB95710L/710M/770L/770M Flash Characteristics

Value )
Parameter Unit Remarks
Min Typ = Max
Sector erase time - - . — o ;
(2 Kbyte sector) - 0.3 1.6 s |The time of writing “0x00" prior to erasure is excluded.
Sector erase time o 1 s ) i e -
(56 Kbyte sector) 0.6 3.1 s |The time of writing “0x00" prior to erasure is excluded.
Byte writing time —_ 17 272 us |System-level overhead is excluded.
Program/erase cycle | 100000| — — |cycle
Power supply voltage 18 . 55 Vv
at program/erase
20* . . Average Ta = +85°C
Number of program/erase cycles: 1000 or below
Flash memory data o Average Ta = +85°Cy
fetontion time 10 — — | year Numbgr of program/erase cycles: 1001 to 10000
inclusive
5 . . Average Ta = +85°C
Number of program/erase cycles: 10001 or above

*1:Vec =5.5V, Ta = +25°C, 0 cycle

*2:Vec = 2.4V, Ta = +85°C, 100000 cycles

*3: These values were converted from the result of a technology reliability assessment. (These values were
converted from the result of a high temperature accelerated test using the Arrhenius equation with the av-
erage temperature being +85°C.)

9.8 MB95810K Flash Characteristics

Value .
Parameter Unit Remarks
Min Typ | Max
Sector erase time & w5 . sty iz .
(2 Kbyte sector) — 0.3 1.6 s |The time of writing “0x00" prior o erasure is excluded.
Sector erase time - “ a2 . I —_ .
(32 Kbyte sector) 0.6 3.1 s |The time of writing “0x00" prior to erasure is excluded.
Byte writing time — 17 272 us |System-level overhead is excluded.
Program/erase cycle | 100000 — — |cycle
Power supply voltage -
at program/erase &4 D v
20" . . Average Ta = +85°C
Number of program/erase cycles: 1000 or below
Average Ta = +85°C
Flash JUCiTony dat 10" — — | year |Number of program/erase cycles: 1001 to 10000
retention time :
inclusive
5+ . . Average Ta = +85°C
Number of program/erase cycles: 10001 or above

*1:Vec =5.5V, Ta = +25°C, 0 cycle

*2:Vec = 2.4 V, Ta = +85°C, 100000 cycles

*3: These values were converted from the result of a technology reliability assessment. (These values were
converted from the result of a high temperature accelerated test using the Arrhenius equation with the av-
erage temperature being +85°C)
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9.9 MB95870K Flash Characteristics

Paramet Value Unit Remark
arameter ni emarks
Min Typ | Max
Sector erase time " .s , T . ,
(2 Kbyte sector) — 0.3 1.6 s |The time of writing “0x00" prior to erasure is excluded.
Sector erase time i az . A _— ,
(32 Kbyte sector) — 0.6 3.1 s |The time of writing “0x00" prior to erasure is excluded.
Byte writing time — 17 272 ps |System-level overhead is excluded.
Program/erase cycle | 100000 — —  |cycle
Power supply voltage 24 . 55 v
at program/erase
203 . . Average Ta = +85°C
Mumber of program/erase cycles: 1000 or below
Average Ta = +85°C
Flashlmerpory ceta 10% — — | year |Mumber of program/erase cycles: 1001 to 10000
retention time . .
inclusive
5 . . Average Ta = +85°C
Mumber of program/erase cycles: 10001 or above

*1:Veoo = 5.5V, Ta= +25°C, 0 cycle
*2: Voo = 2.4V, Ta= +85°C, 100000 cycles

*3: These values were converted from the result of a technology reliability assessment. (These values were
converted from the result of a high temperature accelerated test using the Arrhenius eguation with the av-

erage temperature being +85°C.)
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10 Appendix

10.1 List of Figures and Tables

Table 7-1: data of flash initialize command (New 8FX UART PGM INIT DA.BIN)
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