FUJITSU SEMICONDUCTOR
DATA SHEET SMCPO.3E

Stacked MCP (Multi-Chip Package) FLASH MEMORY & FCRAM
CMOS

64 M ( x 16) FLASH MEMORY &
32 M ( x16) Mobile FCRAM ™

MB84VD23481FJ -7

m FEATURES

« Power Supply Voltage of 2.7 Vto 3.1V
¢ High Performance
70 ns maximum access time (Flash)
70 ns maximum access time (FCRAM)
* Operating Temperature
-30 °Cto +85 °C
« Package 65 -ball FBGA

(Continued)
m PRODUCT LINE-UP
Flash Memory FCRAM
Power Supply Voltage (V) Vecf*=2.7Vt03.1V Veer*=2.7V1t0 3.1V
Max. Address Access Time (ns) 70 70
Max. CE Access Time (ns) 70 70
Max. OE Access Time (ns) 30 40

*: Both Vecf and Vecr must be the same level when either part is being accessed.

m PACKAGE

65-ball plastic FBGA

(BGA-65P-M01)
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(Continued)
* FLASH MEMORY

* 0.17 pm Process Technology
< Simultaneous Read /Write Operations (Dual Bank )
* FlexBank ™
Bank A : 8 Mbit (8 KB x 8 and 64 KB x 15)
Bank B : 24 Mbit (64 KB x 48)
Bank C : 24 Mbit (64 KB x 48)
Bank D : 8 Mbit (8 KB x 8 and 64 KB x 15)
Two virtual Banks are chosen from the combination of four physical banks (Refer to Table 2, 3)
Host system can program or erase in one bank, and then read immediately and simultaneously from the other
bank with zero latency between read and write operations.
Read-while-erase
Read-while-program
« Single 3.0 V Read , Program , and Erase
Minimized system level power requirements
¢ Minimum 100,000 Program /Erase Cycles
» Sector Erase Architecture
Sixteen 4 Kword and one hundred twenty-six 32 Kword sectors in word.
Any combination of sectors can be concurrently erased. It also supports full chip erase.
« Hidden ROM (Hi-ROM) Region
256 byte of Hi-ROM, accessible through a new “Hi-ROM Enable” command sequence
Factory serialized and protected to provide a secure electronic serial number (ESN)
« WP/ACC Input Pin
At Vi, allows protection of “outermost” 2 x 8 Kbytes on both ends of boot sectors, regardless of sector protection/
unprotection status
At Vi, allows removal of boot sector protection
At Vacc, increases program performance
« Embedded Erase ™ Algorithms
Automatically preprograms and erases the chip or any sector
« Embedded Program ™ Algorithms
Automatically writes and verifies data at specified address
« Data Polling and Toggle Bit Feature for Detection of Program or Erase Cycle Completion
« Ready/Busy Output (RY/BY)
Hardware method for detection of program or erase cycle completion
« Automatic Sleep Mode
When addresses remain stable, the device automatically switches itself to low power mode.
e Low V ccf Write Inhibit <25V
« Program Suspend /Resume
Suspends the program operation to allow a read in another byte
e Erase Suspend /Resume
Suspends the erase operation to allow a read data and/or program in another sector within the same device
* Please Refer to “MBM29DL640F” Datasheet in Detailed Function

(Continued)
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(Continued)
« FCRAM
» Power Dissipation
Operating : 25 mA max.
Standby : 100 HA max.
* Power Down Mode
Sleep : 10 HA max.
NAP : 60 pA max.
8M Partial : 70 A max.
« Power Down Control by CE2r
« Byte Write Control: LB (DQ7-DQo), UB(DQ15-DQs)
« 8 words Address Access Capability

*: Embedded Erase™ and Embedded Program™ are trademarks of Advanced Micro Devices, Inc.
*: FlexBank™ is a trademark of Fujitsu Limited, Japan.
*: FCRAM™ is a trademark of Fujitsu Limited, Japan.
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m PIN ASSIGNMENT
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m PIN DESCRIPTION

Pin Name Function Input/Output
A20 10 Ao Address Inputs (Common) I
A21 Address Input (Flash) I
DQ1s to DQo Data Inputs/Outputs (Common) I/O
CEf Chip Enable (Flash) I
CE1r Chip Enable (FCRAM) |
CE2r Chip Enable (FCRAM) I
OE Output Enable (Common) I
WE Write Enable (Common) I
RY/BY Ready/Busy Outputs (Flash) Open Drain Output (0]
uB Upper Byte Control (FCRAM) I
LB Lower Byte Control (FCRAM) I
RESET Hardware Reset Pin/Sector Protection Unlock (Flash) I
WP/ACC Write Protect/Acceleration (Flash) I
PE Partial Enable (FCRAM) |
N.C. No Internal Connection ad
Vss Device Ground (Common) Power
Vecf Device Power Supply (Flash) Power
Vecr Device Power Supply (FCRAM) Power
m BLOCK DIAGRAM
Veef Vs
A21 10 Ao __
pertoho [ > ——» RY/BY
WP/IACC — >
RESET — > I?a?h?\/litemory
CEf  — > j DQis to DQo
i DQ:s to DQo
Veer Vss
Az0 1o Ao i l
PE >= 32 M bit &
B »| FCRAM
UB »
WE >
OE >
CE1r >
CE2r >
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m DEVICE BUS OPERATIONS

®

Operation (1), (2) |CEf |CELr CE2r|OE WE | [B | UB | PE | "4l Dgégo Dgg:" RESET WF(’@;:C

Full Standby H H H X X X X H X HIGH-Z | HIGH-Z H X

. H L H H H X X H X (10) | HIGH-Z | HIGH-Z H X
Output Disable (3)

L H H H H X X H X HIGH-Z | HIGH-Z H X
Read from Flash (4) L H H L H X X H Vaild Dour Dour H X
Write to Flash L H H H L X X H Vaild Din Din H X
ggad fromFCRAM | ' L | W | L | H L@ | L@ | H | Vvaild | Door | Dour H X
L L Din Din
Write to FCRAM H L H H L H L H Vaild HIGH-Z Din H X
L H Din HIGH-Z

Temporary Sector
Group X X X X X X X X X X X Vip X
Unprotection(6)
Flash Hardware
Reset X H H X X X X X X HIGH-Z | HIGH-Z L X
Boot Block Sector
Write Protection X X X X X X X X X X X X .
FCRAM Power Down .
Program(7) H H H X X X X L Vaild HIGH-Z | HIGH-Z H X
FCRAM No Read H L H L H H H H Vaild HIGH-Z | HIGH-Z H X
FCRAM Power Down X X L X X X X X X X X X X

Legend: L=V, H=Vn, X=VwiLor V. See DC Characteristics for voltage levels.

Notes:

N O b WwN

1. Other operations except for indicated this column are prohibited.
. Do not apply CEf = Vi, CE1r = Vi and CE2r = Vi all at once.
. FCRAM Output Disable condition should not be kept longer than 1ps.
. WE can be Vuw if OE is Vi, OE at Vi initiates the write operations.

. FCRAM LB,UB control at Read operation is not supported.
. Itis also used for the extended sector group protections.

. The FCRAM Power Down Program can be performed one time after compliance of Power-UP

timings and it should not be re-programmed after regular Read or Write.

8. FCRAM Power Down mode can be entered from Standby state and all DQ pins are in High state.

Iror current and data retention depends on the selection of Power Down Program.

9. Either or both LB and UB must be Low for FCRAM Read Operation.

10. Can be either V.. or Vin but must be valid before Read or Write.
11. See “ FCRAM Power Down Program Key Table “ in next page.

12. Protect “ outer most “ 2x8K bytes ( 4 words ) on both ends of the boot block sectors.
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FCRAM Power Down Pro gram Key Table (See notes)

Basic Ke y Table

Definition Al6 Al7 Al8 Al9 A20
KEY Mode Select Area Select
'
Al8 | A19 | A20 AREA
L L L BOTTOM "
L H X RESERVED
H L X RESERVED
H|H/|H TOP *2
> Al6 Al7 MODE
L L NAP ™
L H RESERVED
H L 8M Partial
H H SLEEP "5
Available Ke y Table
MODE Al6 Al7 Al8 Al9 A20 Data ﬁggntion
Mode Select Area Select
NAP L L X X X None
H L L L L Bottom 8M only
8M Partial
H L H H H Top 8M only
SLEEP H H X X X None
Notes *1: The Power Down Program can be performed one time after compliance of Power-up timings

and it should not be re-programmed after regular Read or Write.
Unspecified addresses, A0 to A15, can be either High or Low during the programming.
The RESERVED key should not be used.

*2: TOP area is from the lowest address location. (i.e., A[20:0] = L)
*3: BOTTOM area is from the highest address location. (i.e., A[20:0] = H)

*4:. NAP and SLEEP do not retain the data and Area Select is ignored.

*5: Default state. Power Down Program to this SLEEP mode can be omitted.




MB84VD23481FJ-70
e ___

m FLEXIBLE SECTOR-ERASE ARCHITECTURE on FLASH MEMORY

¢ Sixteen 4K words, and one hundred twenty-six 32 K words.
« Individual-sector, multiple-sector, or bulk-erase capability.

Word Mode Word Mode

“TTTQ1T T [ SA0 . 8KE (KW) 8828882 A SA7L : 64KB (32KW) ggggggﬂ
SAL - 8KB_(4KW) 002000n SA72 - 64KB (32KW) | 510000h

SA2 . 8KB (4KW) 003000h SA73 : 64KB (32KW) |  518000h

SA3 : BKB (4KW) 004000h SA74 : 64KB (32KW) | 220000h

SA4 : BKB (4KW) 005000h SATS : 64KB (32KW) | 228000h

SA5 : 8KB (4KW) 006000h SA76 : 64KB (32KW) | 530000h

SAG : 8KB (4KW) 007000h SAT7 : 64KB (32KW) | 238000h

SAT : BKB (4KW) 008000h SA78 : 64KB (32KW) | 240000h

SAB_: 64KB (32KW) 010000h SAT9 : 64KB (32KW) | 248000h

SA9 : 64KB (32KW) 018000h SA80 : 64KB (S2KW) | >50000h

Bank A [[Sa10764kB (32kWI | g50000n SAB1 - 64KB (32KW) |  28000n
SALS oakD (o) ] 028000n Ao oakD (oK) | 290000

SAL3 64KB (32kw) | 030000n gAgi 3g4KB 532Kw3 268000n
SALA - 64KB (32kw) | 0380000 SAB5 - BAKB (32KW) |  2,0000n

SAL5 64KB (32kW) | 040000n SABG - BAKB (32KW) |  2,2000n

SAL6 : 64KB (32KW) 048000h SAB7 64KB (30KW) |  200000h

SAL7 : 64KB (32KW) 050000h SAB8 64KB (3oKW) |  208000h

SAL8 - 64KB (32KW) 0580000 SABY - BAKB (32KW) | 290000n

SAL9 : 64KB (32KW) 060000h SA90 - 64KB (32KW) | 258000h

SA20 : 64KB (32KW) 0680000 SA9L - BAKB (32KW) |  240000n

SA21: 64KB (32KW) 070000h SA92 64KB (32KW) | 2A8000N

Y SA22: 64KB (32kwW) | 0/8000h SA93 ~64KB (32KW) | apo00on
TR T sa23t 6aKB (32w | 080000N SA9L S BAKB (32KW) | 220000n
A SA24 - 64KB (32KW) 088000 SA95 : 64KB (32KW) 2€0000n
SA25 - 64KB (32kw) | 020000h SA96 - 6aKB (32Kw) | 258000h

SA26 - 64KB (32kw) | 098000N SA97 - 64KB (32kW) | 2D0000N

SA27 - 64KB (32kw) | 0A0000N SA98 ~6AKB (32kw) | 2028000

: 0A8000h Bank C : 2E0000N

SA28: 64KB (32KW) | gpoooon SA99 - 64KB (32KW) | 5E8000h

SA29: 64KB (32KW) | gmadoon SAL00: 64KB (S2KW) | 5Fpgo0h

SA30: 64KB (32KW) | o0000n SAL01: 64KB (32KW) | 5rgoooh

SA31 : 64KB (32KW) 0C8000h SA102 : 64KB (32KW) 300000h

SA32: 64KB (32KW) | oot SA103: 64KB (32KW) | 308000h

SA33 : 64KB (32KW) 0D8000h SA104 : 64KB (32KW) 310000h

SA34 - 64KB (32KW) OE0000h SA1065 : 64KB (32KW) | 378000h

SA35 64KB (32KW) | j=orot SA106: 64KB (32KW) | 350000h

SA36 - 64KB (32KW) OF0000h SAL07 : 64KB (32KW) | 358000p

SA37: 64KB (32KW) | racion SAL08 . 64KB (32KW) | 330000h

SA38 : 64KB (32KW) 100000h SA109 : 64KB (32KW) 338000h

SA39 : 64KB (32KW) 108000h SA110 : 64KB (32KW) 340000h

SA40 : 64KB (32KW) 110000h SAL11:64KB (32KW) | 348000h

SA41 : 64KB (32KW) 118000h SA112 : 64KB (32KW) 350000h

SA42 : 64KB (32KW) 120000n SA113: 64KB (32KW) | 326000n

SA43 : 64KB (32KW) 128000h SA114 : 64KB (32KW) 360000h

SA44 : 64KB (32KW) 130000n SAL15 64KB (32KW) |  3e0000n

Bank B |-SA45:64KB (32kw) 138000h SA116 64KB (32KW) | 370000n
SA46 : 64KB (32KW) 140000h SA117 : 64KB (32KW) 378000h

SA47 - 64KB (32KW) 1s000h .Y SALL8 : 64KB (32KW) | 3550001

SA48 : 64KB (32KW) 150000h SA119 : 64KB (32KW) 388000h

SA49 : 64KB (32KW) 158000h SA120 : 64KB (32KW)
SA50 : 64KB (32KW) 160000h SA121 : 64KB (32KW)
SA51 : 64KB (32KW)

390000h

SA122 : 64KB (32KW) gzggggﬂ

SA52 : 64KB (32KW) i?ggggﬂ SA123 64KB (32KW) | 3n8000n
SA53 64KB (32Kw) | 170000N SA124 64KB (32KW) | p0000n
SA54 : 64KB (32KW) 180000h SA125 : 64KB (32KW) 3B8000h
SAS5 64KB (32KW) | 1900001 SA126 64KB (32KW) | 5000001

SA56 : 64KB (32KW) SA127 : 64KB (32KW)
SAST aKB (oKwi ] 190000h Bank D SAToE . oAk (aoKwA] 3C8000N

SAB8 : 64KB (32KW) 11288882 SA129 : 64KB (32KW) ggggggﬂ
SA59 : 64KB (32KW) 1AB000N SA130: 64KB (32KW) 3E0000h
SA60 64KB (32Kw) | 1A8000N SAL131 64KB (32KW) |  3-a000n
SA61: 64KB (32KW) | 1B0000N SA132 : 64KB (32KW) | 5co0000n
SA62 : 64KB (32Kkw) | 158000h SA133 64KB (32KW) | 3roo00h
SA63: 64KB (32KkwW) | 199000 SAL34: 8KB (4KW) | 5rgnn0h
SAG4 64KB (32KW) | 1580000 SA135: 8KkB (4Kw)| STO000
SAG5: 64KB (32KW) |  1D00C0N SAL36: 8KB (AKW) |  r-pnnon
SAB6 - 64KB (32KW) oo SA137: 8KB (4KW) | oc-nqgp
SA67 - 64KB (32KW) iE n SA138: 8KB (4KW)
SA68 - 64KB (32Kw) |  1EB000N SA139. 8KB (akw)| 3EPOCOD
SA69 : 64KB (32KW) h SAL40: 8KB (4KW) | ‘orcpoon
Y [Shroeaxs(zokw) | 1F8000 oV [sauansskeaw)] 3
1FFFFFh 3FFFFFh

Sector Architecture
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Table 1 FlexBank ™ Architecture

Bank Bank 1 Bank 2
Splits Volume Combination Volume Combination
1 8 Mbit Bank A 56 Mbit Remainder (Bank B, C, D)
2 24 Mbit Bank B 40 Mbit Remainder (Bank A, C, D)
3 24 Mbit Bank C 40 Mbit Remainder (Bank A, B, D)
4 8 Mbit Bank D 56 Mbit Remainder (Bank A, B, C)
Table 2 Example of Virtual Banks Combination
Bank Bank 1 Bank 2
Splits | Volume |Combination Sector Size Volume Copmbination Sector Size
Bank B
8 x 8 Kbyte/4 Kword + 8 x 8 Kbyte/4 Kword
1 8 Mbit Bank A + 56 Mbit Bank C +
15 x 64 Kbyte/32 Kword + 111 x 64 Kbhyte/32 Kword
Bank D
Bank A 16 x 8 Kbyte/4 Kword Bank B
2 16 Mbit + + 48 Mbit + 96 x 64 Kbyte/32 Kword
Bank D 30 x 64 Kbyte/32 Kword Bank C
Bank A
+ 16 x 8 Khyte/4 Kword
3 24 Mbit Bank B 48 x 64 Kbyte/32 Kword | 40 Mbit Bank C +
+ 78 x 64 Kbyte/32 Kword
Bank D
Bank A 8 x 8 Kbyte/4 Kword Bank C 8 x 8 Kbyte/4 Kword
4 32 Mbit + + 32 Mbit + +
Bank B 63 x 64 Kbyte/32 Kword Bank D 63 x 64 Kbyte/32 Kword
Note : When multiple sector erase over several banks is operated, the system cannot read out of the bank to which

a sector being erased belongs. For example, suppose that erasing is taking place at both Bank A and Bank B,
neither Bank A nor Bank B is read out (they would output the sequence flag once they were selected.)
Meanwhile the system would get to read from either Bank C or Bank D.

Table 3 Simultaneous Operation

Case Bank 1 Status Bank 2 Status
1 Read mode Read mode
2 Read mode Autoselect mode
3 Read mode Program mode
4 Read mode Erase mode *
5 Autoselect mode Read mode
6 Program mode Read mode
7 Erase mode * Read mode

*: By writing erase suspend command on the bank address of sector being erased, the erase operation gets
suspended so that it enables reading from or programming the remaining sectors.

Note: Bank 1 and Bank 2 are divided for the sake of convenience at Simultaneous Operation. Actually, the Bank
consists of 4 banks, Bank A, Bank B, BankC and Bank D. Bank Address (BA) meant to specify each of the
Banks.
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Table 4 Sector Address Tables

Sector Address Address Range
Bank Sector Bank Address Word Mode
A21 | Ao | A | Awis | A7 | Aws | Ais | Aws | Az | A
SAO 0 0 0 0 0 0 0 0 0 0 000000h to 000FFFh
SA1 0 0 0 0 0 0 0 0 0 1 001000h to 001FFFh
SA2 0 0 0 0 0 0 0 0 1 0 002000h to 002FFFh
SA3 0 0 0 0 0 0 0 0 1 1 003000h to 003FFFh
SA4 0 0 0 0 0 0 0 1 0 0 004000h to 004FFFh
SA5 0 0 0 0 0 0 0 1 0 1 005000h to 005FFFh
SA6 0 0 0 0 0 0 0 1 1 0 006000h to 006FFFh
SA7 0 0 0 0 0 0 0 1 1 1 007000h to 007FFFh
SA8 0 0 0 0 0 0 1 X X X 008000h to 00FFFFh
SA9 0 0 0 0 0 1 0 X X X 010000h to 017FFFh
SA10 0 0 0 0 0 1 1 X X X 018000h to 01FFFFh
Bank A SA11 0 0 0 0 1 0 0 X X X 020000h to 027FFFh
SA12 0 0 0 0 1 0 1 X X X 028000h to 02FFFFh
SA13 0 0 0 0 1 1 0 X X X 030000h to 037FFFh
SA14 0 0 0 0 1 1 1 X X X 038000h to 03FFFFh
SA15 0 0 0 1 0 0 0 X X X 040000h to 047FFFh
SA16 0 0 0 1 0 0 1 X X X 048000h to 04FFFFh
SA17 0 0 0 1 0 1 0 X X X 050000h to 057FFFh
SA18 0 0 0 1 0 1 1 X X X 058000h to 05FFFFh
SA19 0 0 0 1 1 0 0 X X X 060000h to 067FFFh
SA20 0 0 0 1 1 0 1 X X X 068000h to 06FFFFh
SA21 0 0 0 1 1 1 0 X X X 070000h to 077FFFh
SA22 0 0 0 1 1 1 1 X X X 078000h to 07FFFFh

(Continued)
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(Continued)
Sector Address Address Range
Bank Sector Bank Address Word Mode
A21 | Ao | A | Ais | A7z | Aws | Ais | Aws | Az | A

SA23 0 0 1 0 0 0 0 X X X 080000h to 087FFFh
SA24 0 0 1 0 0 0 1 X X X 088000h to 08FFFFh
SA25 0 0 1 0 0 1 0 X X X 090000h to 097FFFh
SA26 0 0 1 0 0 1 1 X X X 098000h to 09FFFFh
SA27 0 0 1 0 1 0 0 X X X 0A0000h to OA7FFFh
SA28 0 0 1 0 1 0 1 X X X 0A8000h to OAFFFFh
SA29 0 0 1 0 1 1 0 X X X 0B0000h to OB7FFFh
SA30 0 0 1 0 1 1 1 X X X 0B8000h to OBFFFFh
SA31 0 0 1 1 0 0 0 X X X 0C0000h to 0C7FFFh
SA32 0 0 1 1 0 0 1 X X X 0C8000h to 0CFFFFh
SA33 0 0 1 1 0 1 0 X X X 0D0000h to OD7FFFh
SA34 0 0 1 1 0 1 1 X X X 0D8000h to ODFFFFh
SA35 0 0 1 1 1 0 0 X X X 0E0000h to OE7FFFh
SA36 0 0 1 1 1 0 1 X X X 0E8000h to OEFFFFh
SA37 0 0 1 1 1 1 0 X X X 0F0000h to OF7FFFh
SA38 0 0 1 1 1 1 1 X X X OF8000h to OFFFFFh
SA39 0 1 0 0 0 0 0 X X X 100000h to 107FFFh
SA40 0 1 0 0 0 0 1 X X X 108000h to 10FFFFh
SA41 0 1 0 0 0 1 0 X X X 110000h to 117FFFh
SA42 0 1 0 0 0 1 1 X X X 118000h to 11FFFFh
SA43 0 1 0 0 1 0 0 X X X 120000h to 127FFFh
SA44 0 1 0 0 1 0 1 X X X 128000h to 12FFFFh
SA45 0 1 0 0 1 1 0 X X X 130000h to 137FFFh
Bank B SA46 0 1 0 0 1 1 1 X X X 138000h to 13FFFFh
an SA47 0 1 0 1 0 0 0 X X X 140000h to 147FFFh
SA48 0 1 0 1 0 0 1 X X X 148000h to 14FFFFh
SA49 0 1 0 1 0 1 0 X X X 150000h to 157FFFh
SA50 0 1 0 1 0 1 1 X X X 158000h to 15FFFFh
SA51 0 1 0 1 1 0 0 X X X 160000h to 167FFFh
SA52 0 1 0 1 1 0 1 X X X 168000h to 16FFFFh
SA53 0 1 0 1 1 1 0 X X X 170000h to 177FFFh
SA54 0 1 0 1 1 1 1 X X X 178000h to 17FFFFh
SA55 0 1 1 0 0 0 0 X X X 180000h to 187FFFh
SA56 0 1 1 0 0 0 1 X X X 188000h to 18FFFFh
SA57 0 1 1 0 0 1 0 X X X 190000h to 197FFFh
SA58 0 1 1 0 0 1 1 X X X 198000h to 19FFFFh
SA59 0 1 1 0 1 0 0 X X X 1A0000h to 1A7FFFh
SA60 0 1 1 0 1 0 1 X X X 1A8000h to 1AFFFFh
SA61 0 1 1 0 1 1 0 X X X 1B0000h to 1B7FFFh
SA62 0 1 1 0 1 1 1 X X X 1B8000h to 1BFFFFh
SA63 0 1 1 1 0 0 0 X X X 1C0000h to 1C7FFFh
SA64 0 1 1 1 0 0 1 X X X 1C8000h to 1CFFFFh
SA65 0 1 1 1 0 1 0 X X X 1D0000h to 1D7FFFh
SA66 0 1 1 1 0 1 1 X X X 1D8000h to 1DFFFFh
SA67 0 1 1 1 1 0 0 X X X 1E0000h to 1E7FFFh
SA68 0 1 1 1 1 0 1 X X X 1E8000h to 1EFFFFh
SA69 0 1 1 1 1 1 0 X X X 1F0000h to 1F7FFFh
SA70 0 1 1 1 1 1 1 X X X 1F8000h to 1FFFFFh

(Continued)
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(Continued)
Sector Address Address Range
Bank Sector Bank Address Word Mode
A21 | Ao | A | Ais | A7z | Aws | Ais | Aws | Az | A

SA71 1 0 0 0 0 0 0 X X X 200000h to 207FFFh
SAT72 1 0 0 0 0 0 1 X X X 208000h to 20FFFFh
SA73 1 0 0 0 0 1 0 X X X 210000h to 217FFFh
SA74 1 0 0 0 0 1 1 X X X 218000h to 21FFFFh
SA75 1 0 0 0 1 0 0 X X X 220000h to 227FFFh
SA76 1 0 0 0 1 0 1 X X X 228000h to 22FFFFh
SA77 1 0 0 0 1 1 0 X X X 230000h to 237FFFh
SA78 1 0 0 0 1 1 1 X X X 238000h to 23FFFFh
SA79 1 0 0 1 0 0 0 X X X 240000h to 247FFFh
SA80 1 0 0 1 0 0 1 X X X 248000h to 24FFFFh
SA81 1 0 0 1 0 1 0 X X X 250000h to 257FFFh
SA82 1 0 0 1 0 1 1 X X X 258000h to 25FFFFh
SA83 1 0 0 1 1 0 0 X X X 260000h to 267FFFh
SA84 1 0 0 1 1 0 1 X X X 268000h to 26FFFFh
SA85 1 0 0 1 1 1 0 X X X 270000h to 277FFFh
SA86 1 0 0 1 1 1 1 X X X 278000h to 27FFFFh
SA87 1 0 1 0 0 0 0 X X X 280000h to 287FFFh
SA88 1 0 1 0 0 0 1 X X X 288000h to 28FFFFh
SA89 1 0 1 0 0 1 0 X X X 290000h to 297FFFh
SA90 1 0 1 0 0 1 1 X X X 298000h to 29FFFFh
SA91 1 0 1 0 1 0 0 X X X 2A0000h to 2A7FFFh
SA92 1 0 1 0 1 0 1 X X X 2A8000h to 2AFFFFh
SA93 1 0 1 0 1 1 0 X X X 2B0000h to 2B7FFFh
Bank C SA94 1 0 1 0 1 1 1 X X X 2B8000h to 2BFFFFh
an SA95 1 0 1 1 0 0 0 X X X 2C0000h to 2C7FFFh
SA96 1 0 1 1 0 0 1 X X X 2C8000h to 2CFFFFh
SA97 1 0 1 1 0 1 0 X X X 2D0000h to 2D7FFFh
SA98 1 0 1 1 0 1 1 X X X 2D8000h to 2DFFFFh
SA99 1 0 1 1 1 0 0 X X X 2E0000h to 2E7FFFh
SA100 1 0 1 1 1 0 1 X X X 2E8000h to 2EFFFFh
SA101 1 0 1 1 1 1 0 X X X 2F0000h to 2F7FFFh
SA102 1 0 1 1 1 1 1 X X X 2F8000h to 2FFFFFh
SA103 1 1 0 0 0 0 0 X X X 300000h to 307FFFh
SA104 1 1 0 0 0 0 1 X X X 308000h to 30FFFFh
SA105 1 1 0 0 0 1 0 X X X 310000h to 317FFFh
SA106 1 1 0 0 0 1 1 X X X 318000h to 31FFFFh
SA107 1 1 0 0 1 0 0 X X X 320000h to 327FFFh
SA108 1 1 0 0 1 0 1 X X X 328000h to 32FFFFh
SA109 1 1 0 0 1 1 0 X X X 330000h to 337FFFh
SA110 1 1 0 0 1 1 1 X X X 338000h to 33FFFFh
SA111 1 1 0 1 0 0 0 X X X 340000h to 347FFFh
SA112 1 1 0 1 0 0 1 X X X 348000h to 34FFFFh
SA113 1 1 0 1 0 1 0 X X X 350000h to 357FFFh
SA114 1 1 0 1 0 1 1 X X X 358000h to 35FFFFh
SA115 1 1 0 1 1 0 0 X X X 360000h to 367FFFh
SA116 1 1 0 1 1 0 1 X X X 368000h to 36FFFFh
SA117 1 1 0 1 1 1 0 X X X 370000h to 377FFFh
SA118 1 1 0 1 1 1 1 X X X 378000h to 37FFFFh

(Continued)
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(Continued)
Sector Address Address Range
Bank Sector Bank Address Word Mode
A21 | Ao | A | Ais | A7z | Aws | Ais | Aws | Az | A
SA119 1 1 1 0 0 0 0 X X X 380000h to 387FFFh
SA120 1 1 1 0 0 0 1 X X X 388000h to 38FFFFh
SA121 1 1 1 0 0 1 0 X X X 390000h to 397FFFh
SA122 1 1 1 0 0 1 1 X X X 398000h to 39FFFFh
SA123 1 1 1 0 1 0 0 X X X 3A0000h to 3A7FFFh
SA124 1 1 1 0 1 0 1 X X X 3A8000h to 3AFFFFh
SA125 1 1 1 0 1 1 0 X X X 3B0000h to 3B7FFFh
SA126 1 1 1 0 1 1 1 X X X 3B8000h to 3BFFFFh
SA127 1 1 1 1 0 0 0 X X X 3C0000h to 3C7FFFh
SA128 1 1 1 1 0 0 1 X X X 3C8000h to 3CFFFFh
SA129 1 1 1 1 0 1 0 X X X 3D0000h to 3D7FFFh
Bank D SA130 1 1 1 1 0 1 1 X X X 3D8000h to 3DFFFFh
SA131 1 1 1 1 1 0 0 X X X 3E0000h to 3E7FFFh
SA132 1 1 1 1 1 0 1 X X X 3E8000h to 3EFFFFh
SA133 1 1 1 1 1 1 0 X X X 3F0000h to 3F7FFFh
SA134 1 1 1 1 1 1 1 0 0 0 3F8000h to 3F8FFFh
SA135 1 1 1 1 1 1 1 0 0 1 3F9000h to 3F9FFFh
SA136 1 1 1 1 1 1 1 0 1 0 3FA000h to 3FAFFFh
SA137 1 1 1 1 1 1 1 0 1 1 3FB000h to 3FBFFFh
SA138 1 1 1 1 1 1 1 1 0 0 3FC000h to 3FCFFFh
SA139 1 1 1 1 1 1 1 1 0 1 3FD000h to 3FDFFFh
SA140 1 1 1 1 1 1 1 1 1 0 3FE000h to 3FEFFFh
SA141 1 1 1 1 1 1 1 1 1 1 3FF000h to 3FFFFFh
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Table 5 Sector Group Addresses

Sector Group A2 A2 A Aais A Ais Ais A Aais A1z Sectors
SGAO0 0 0 0 0 0 0 0 0 0 0 SAO0
SGA1 0 0 0 0 0 0 0 0 0 1 SAl
SGA2 0 0 0 0 0 0 0 0 1 0 SA2
SGA3 0 0 0 0 0 0 0 0 1 1 SA3
SGA4 0 0 0 0 0 0 0 1 0 0 SA4
SGA5 0 0 0 0 0 0 0 1 0 1 SA5
SGA6 0 0 0 0 0 0 0 1 1 0 SA6
SGA7 0 0 0 0 0 0 0 1 1 1 SA7

0 1
SGAS8 0 0 0 0 0 1 0 X X X SA8 to SA10

1 1
SGA9 0 0 0 0 1 X X X X X SAll to SA14
SGA10 0 0 0 1 0 X X X X X SA15 to SA18
SGA11 0 0 0 1 1 X X X X X SA19 to SA22
SGA12 0 0 1 0 0 X X X X X SA23 to SA26
SGA13 0 0 1 0 1 X X X X X SA27 to SA30
SGA14 0 0 1 1 0 X X X X X SA31 to SA34
SGA15 0 0 1 1 1 X X X X X SA35 to SA38
SGA16 0 1 0 0 0 X X X X X SA39 to SA42
SGA17 0 1 0 0 1 X X X X X SA43 to SA46
SGA18 0 1 0 1 0 X X X X X SAA47 to SA50
SGA19 0 1 0 1 1 X X X X X SA51 to SA54
SGA20 0 1 1 0 0 X X X X X SA55 to SA58
SGA21 0 1 1 0 1 X X X X X SA59 to SA62
SGA22 0 1 1 1 0 X X X X X SA63 to SA66
SGA23 0 1 1 1 1 X X X X X SA67 to SA70
SGA24 1 0 0 0 0 X X X X X SAT71to SA74
SGA25 1 0 0 0 1 X X X X X SAT75 to SA78
SGA26 1 0 0 1 0 X X X X X SAT9 to SA82
SGA27 1 0 0 1 1 X X X X X SA83 to SA86
SGA28 1 0 1 0 0 X X X X X SA87 to SA90
SGA29 1 0 1 0 1 X X X X X SA91 to SA9%4
SGA30 1 0 1 1 0 X X X X X SA95 to SA98
SGA31 1 0 1 1 1 X X X X X SA99 to SA102
SGA32 1 1 0 0 0 X X X X X SA103 to SA106
SGA33 1 1 0 0 1 X X X X X SA107 to SA110
SGA34 1 1 0 1 0 X X X X X SA111 to SA114
SGA35 1 1 0 1 1 X X X X X SA115 to SA118
SGA36 1 1 1 0 0 X X X X X SA119 to SA122
SGA37 1 1 1 0 1 X X X X X SA123 to SA126
SGA38 1 1 1 1 0 X X X X X SA127 to SA130

0 0
SGA39 1 1 1 1 1 0 1 X X X SA131 to SA133

1 0
SGA40 1 1 1 1 1 1 1 0 0 0 SAl134
SGA41 1 1 1 1 1 1 1 0 0 1 SA135
SGA42 1 1 1 1 1 1 1 0 1 0 SA136
SGA43 1 1 1 1 1 1 1 0 1 1 SA137
SGA44 1 1 1 1 1 1 1 1 0 0 SA138
SGA45 1 1 1 1 1 1 1 1 0 1 SA139
SGA46 1 1 1 1 1 1 1 1 1 0 SA140
SGA47 1 1 1 1 1 1 1 1 1 1 SAl141
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Table 6 Flash Memory Autoselect Codes

Type A2z1to A As As Az A1 Ao Code (HEX)
Manufacture’s Code BA L L L L L 04h
Device Code BA L L L L H 227Eh
Extended Device BA L H H H L 2202h
Code *2 BA L H H H H 2201h
sorgow [smecow [0 0 [0 [ || om

Legend: L = Vi, H = Vin. See DC Characteristics for voltage levels.
*1 : Outputs 01h at protected sector group addresses and outputs 00h at unprotected sector group addresses.

*2 : A read cycle at address (BA) 01h outputs device code. When 227Eh was output, this indicates that there will
require two additional codes, called Extended Device Codes. Therefore the system may continue reading out
these Extended Device Codes at the address of (BA) OEh, as well as at (BA) OFh.
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Table 7 Flash Memory Command Definitions

Bus | FirstBus | Second Bus | Third Bus E%%%?V\I?rlijtse Fifth Bus Sixth Bus
Command | write | Write Cycle | Write Cycle | Write Cycle Cvel Write Cycle | Write Cycle
Sequence |C eclgeds ycle
a Addr. |Data |Addr. Ppata |Addr. Data Addr. Data Addr. Data Addr. Data
Read/Reset 1 XXXh | FOh — — — — — — — — — —
Read/Reset 3 555h | AAh | 2AAh | 55h | 555h | FOh RA RD — — — —
(BA) _ _ _ _ _ _
Autoselect 3 555h | AAh | 2AAh | 55h 555h 90h
Program 4 555h | AAh | 2AAh | 55h | 555h | AOh PA PD — — — —
Program
Suspend 1 BA BOh - - _ _ - _ _ _ _ _
Program 1 BA [30h| — | —| — | —| — | = | = | =] = | =
esume
Chip Erase 6 555h | AAh | 2AAh | 55h | 555h | 80h | 555h | AAh | 2AAh | 55h | 555h | 10h
Sector Erase 6 555h | AAh | 2AAh | 55h | 555h | 80h | 555h | AAh | 2AAh | 55h SA 30h
Erase
Suspend 1 BA | BOh | — o o o o o o o o o
Erase
Resume 1 BA | 30h | — o o o o o o o o o
Extended
Sector Group 4 XXXh | 60h | SPA | 60h | SPA | 40h | SPA | SD — — — —
Protection *2
Set t
Setle e 3 | 555h | AAh | 2AAh | 55h | 555h | 20h | — | — | — | — | — | —
Roul 2 | xxxh|AOh| PA |PD| — | — | — | — | — | = | — | —
rogram
Reset from x4
R o 2 BA | 9oh [Xxxh| | — | — | — | —| — | —| — | —
(BA) _ _ _ _ _ _ _ _ _ _
Query 1 55h 98h
oM 3 | 555h | AAh | 2AAh | 55h | 555h | 88h | — | — | — | — | — | —
rROM 4 | 555h | AAh | 2AAN | B55h | 555h | Aoh | R I pp | — | — | — | —
rogram PA
Hi-ROM (HRBA)S
Exit *3 4 555h | AAh | 2AAh | 55h 55h 90h | XXXh | 00h — — — —
(Continued)
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(Continued)

*1: This command is valid during Fast Mode.

*2: This command is valid while RESET = Vip.

*3: This command is valid during Hi-ROM mode.

*4: The data “00h” is also acceptable.

Notes: 1. Address bits Az1 to Aux = X = “H” or “L” for all address commands except or Program Address (PA),

5.

6
7
8
9

Sector Address (SA), and Bank Address (BA), and Sector Group Address (SPA).

. Bus operations are defined in m DEVICE BUS OPERATION.
. RA =Address of the memory location to be read

PA = Address of the memory location to be programmed
Addresses are latched on the falling edge of the write pulse.
SA = Address of the sector to be erased. The combination of Az1, Az, Ais, Ais, A17, Ais, A1s, A14, A1z, and
Az2 will uniquely select any sector.
BA = Bank Address (A2, Azo, A1)

. RD = Data read from location RA during read operation.

PD = Data to be programmed at location PA. Data is latched on the falling edge of write pulse.

SPA =Sector group address to be protected. Set sector group address and (As, As, A2, A1, Ao) = (0, 0, 0,

1, 0).

SD = Sector group protection verify data. Output 01h at protected sector group addresses and output
00h at unprotected sector group addresses.

. HRA = Address of the Hi-ROM area: 000000h to 00007Fh

. HRBA = Bank Address of the Hi-ROM area (A21 = A2 = A19 = Vi)

. The system should generate the following address patterns: 555h or 2AAh to addresses Ao to Ao
. Both Read/Reset commands are functionally equivalent, resetting the device to the read mode.

10. The command combinations not described in this table are illegal.
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m ABSOLUTE MAXIMUM RATINGS

Rating ]
Parameter Symbol - Unit
Min. Max.
Storage Temperature Tstg -55 +125 °C
Ambient Temperature with Power Applied Ta -30 +85 °C
) ) ViN -0.3 Vecf +0.3 \%
Voltage with Respect to Ground All pins **
Vour -0.3 Vcer +0.3 \%
Vecf Supply ** Vecf -0.2 +3.6 \%
Veer Supply ** Vecer -0.2 +3.6 \%
RESET *? Vin -0.5 +13.0 Y,
WP/ACC * Vin -0.5 +10.5 \Y

*1: Minimum DC voltage on input or I/O pins is —0.3 V. During voltage transitions, input or 1/O pins may undershoot
Vss to —1.0 V for periods of up to 20 ns. Maximum DC voltage on input or I/O pins is Vccf+0.3 V or Vecr+0.3 V.
During voltage transitions, input or I/O pins may overshoot to Vecf+1.0 V or Vecr+1.0 V for periods of up to 5 ns.

*2: Minimum DC input voltage on RESET pin is —0.5 V. During voltage transitions, RESET pin may undershoot Vss
to —2.0 V for periods of up to 20 ns.
Voltage difference between input and supply voltage (VIN-Vccf or Vecr) does not exceed 9.0 V.
Maximum DC input voltage on RESET pinis +13.0 V which may overshoot to +14.0 V for periods of up to 20 ns.

*3: Minimum DC input voltage on WP/ACC pin is —0.5 V. During voltage transitions, WP/ACC pin may undershoot
Vss to —2.0 V for periods of up to 20 ns. Maximum DC input voltage on WP/ACC pin is +10.5 V which may
overshoot to +10.5 V for periods of up to 20 ns, when Vccf is applied.

WARNING: Semiconductor devices can be permanently damaged by application of stress (voltage, current,
temperature, etc.) in excess of absolute maximum ratings. Do not exceed these ratings.

m RECOMMENDED OPERATING CONDITIONS

Value ]
Parameter Symbol - Unit
Min. Max.
Ambient Temperature Ta -30 +85 °C
Vecf Supply Voltages Vecf +2.7 +3.1 \%
Veer Supply Voltages Vecr +2.7 +3.1 \%

WARNING: The recommended operating conditions are required in order to ensure the normal operation of the
semiconductor device. All of the device’s electrical characteristics are warranted when the device is
operated within these ranges.

Always use semiconductor devices within their recommended operating condition ranges. Operation
outside these ranges may adversely affect reliability and could result in device failure.

No warranty is made with respect to uses, operating conditions, or combinations not represented on
the data sheet. Users considering application outside the listed conditions are advised to contact their
FUJITSU representatives beforehand.
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m ELECTRICAL CHARACTERISTICS
1. DC Characteristics (Note "1,2,"3)

Parameter

Symbol Parameter Description Test Conditions Min.  Typ. Max. Unit
I Input Leakage Current Vin= Vssto Vecf, Veer -1.0 — +1.0 | pA
lo |Output Leakage Current Vout = Vssto Vecf, Vecr -1.0 — +1.0 | pA
RESET Inputs Leakage Vecf = Vecf Max.,

™ current RESET = 125V - — | % A
i __ _ tevele =5 MHz — — 18 mA

- Flash V::f Active Current CEf = Vi, OE = Vi YCLE
(Read) tevete =1 MHz — — 4 mA
lecsf Flash Vcc Active Current CEf = Vi, OF = Vm . . 35 mA

(Program/Erase) *?

Flash Vcc Active Current —_— —
lccsf (Read-While-Program) * CEf = Vi, OE = Vi — — 53 mA

Flash Vcc Active Current —_— —
lccaf (Read-While-Erase) * CEf =V, OE = VH — — 53 mA

Flash Vcc Active Current

lccsf (Erase-Suspend-Program) CEf = Vi, OE = Vi — — 40 mA
lhe WP/ACC Acceleration Veef = Veef Max., . . 20 |ma
A Program Current WP/ACC = Vacc Max.
Veccr = Veer Max., tre / twe =min. — — 25
lccir | FCRAM Vee Active Current |CELF = Vie, CE2r =V, mA
Vin = Vin or Vi, tre / twe =1ps. — — 3
loutr = OMA
Veef = Veef Max., CEf = Vecf + 0.3 V
Iseif  |Flash Vec Standby Current |RESET = Vecf £ 0.3V, — 1 5 A

WP/ACC = Vccf+ 0.3V

lsgof Flash Vcc Standby Current |Vecf = Vecf Max., RESET = Vss+ 0.3V, o 1 5 A
se2l | (RESET) WP/ACC = Vccft 0.3 V H

Vecf = Veof Max., CEf = Vss £ 0.3 V
RESET =Vecf £ 0.3V,

Flash Vcc Current

Isssf gﬁgign%?tic Sleep Mode) WP/ACC = Veof+ 0.3 V — 1 5 HA
Vin=Veeft 0.3V orVss+ 0.3V
Vcer = Veer Max.,CE1r > Vcer — 0.2V,

jsear | ECRAM Vee Standby CE2r > Veor— 0.2V, — | — | 100 |paA

urren Vin< 0.2 V or Veer — 0.2 V

Iposr Sleep — — 10 HA
Vccer = Veer Max.,

lPONT (F:C:::?r'\\:l Vce Power Down CE1r > Veer — 0.2V, NAP — — 60 HA

| u CE2r< 0.2V aM 20 A

Poar Partial - — H

(Continued)
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(Continued)
P;;Tbe;fr Parameter Description Test Conditions Min. Ty ax. Unit
Vi |Input Low Level — -0.3 — 0.5 \%
) Flash 2.0 Vecf+0.3
Vi |Input High Level — — \%
FCRAM 2.2 Veer+0.3
Voltage for Autoselect and
Vio  |Sector Protection (RESET) — 115 — 12.5 \%
(Note 7)
Voltage for WP/ACC Sector
Vacc |Protection/Unprotection and — 8.5 9.0 9.5 \%
Program Acceleration
Voo |FCRAM Output Low Level Vcer = Veer Min., lo =1.0mA — — 0.4 V
Vo |FCRAM Output High Level |Vccr = Veer Min., low = —0.5mA 2.2 — — \%
Vou |Flash Output Low Level Vecf = Veef Min., low = 4.0mA — — 0.45 \%
Von |Flash Output High Level Vecf = Veef Min., lon = -0.1mA Vecf-0.4| — — \%
Flash Low Vcc Lock-Out
Viko Voltage — 2.3 2.4 2.5 V

Notes: 1. All voltage are referenced to Vss.
2. FCRAM DC characteristics are measured after following POWER-UP timing.
3. lour depends on the output load conditions.
4. The lcc current listed includes both the DC operating current and the frequency dependent component.

5. lcc active while Embedded Algorithm (program or erase) is in progress.

6. Automatic sleep mode enables the low power mode when address remain stable for 150ns.
7. Applicable for only Vcc applying.
8. Embedded Alogorithm (program or erase) is in progress. (@5MHz)
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2. AC Characteristics

« CE Timing
Symbol - Value )
Parameter Condition - Unit
JEDEC Standard Min.
CE Recover Time 0 tccr 0 0 ns
CE Hold Time a tcroLp O 3 ns
CEL1r High to WE Invalid time for . ¢ o " ns
Standby Entry crX

« Timing Diagram for alternating FCRAM to Flash

—=| tcCR [=— —=| tccr

l=— tcHWX —= ~— tcHoLD:

|-—

—={ tccr —= tccr
!
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< Read Only Operations Characteristics (Flash)

Symbol - Value (Note) ]
Parameter Condition - Unit
JEDEC | Standard Min. Max.
Read Cycle Time tavav tre — 70 — ns
CEf=Vu

Address to Output Delay tavov tacc OF = Vi — 70 ns

Chip Enable to Output Delay teLov teef OE = Vi — 70 ns

Output Enable to Output Delay teLov toe — — 30 ns

Chip Enable to Output High-Z tenqz tor — — 25 ns

Output Enable to Output High-Z teHqz tor — — 25 ns

Output Hold Time From Addresses, A o L 0 . ns
CEf or OE, Whichever Occurs First XX ;

RESET Pin Low to Read Mode — treaDY — — 20 Hs

Note: Test Conditions— Output Load:1 TTL gate and 30 pF
Input rise and fall times: 5 ns
Input pulse levels: 0.0 V to Vccf
Timing measurement reference level
Input: 0.5xVeccf
Output: 0.5xVccf

22
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< Read Operation Timing Diagram (Flash)

trRC
Address >< Address Stable ><
tacc
— \ /
CEf N 7/
|—— tOE —» — tDF |—
— /
OE \( /
toEH |
WE
tce toH —=| [—
High-Z High-Z
Outputs g <<< Outputs Valid g

« Hardware Reset/Read Operation Timing Diagram (Flash)

trRC
Address >< Address Stable ><
tacc
CEf L
—»{ tRH
trRP tRH ; tce
RESET 4
[<— toH
High-Z
Outputs g << Outputs Valid
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» Write /Erase/Program Operations (Flash)

Parameter Symbol Value Unit
JEDEC Standard Min. Typ. Max.
Write Cycle Time tavav twe 70 O 0 ns
Address Setup Time tavwe tas 0 ad ad ns
ﬁglcljir:;ss Setup Time to OE Low During Toggle Bit 0 taso 12 O O ns
Address Hold Time twiax tanH 45 O ad ns
?gggla:sé?ﬂg”'il;rge from CEf or OE High During 0 tanT 0 0 0 ns
Data Setup Time tovwH tos 30 g a ns
Data Hold Time twHDX tow 0 O O ns
Output Read 0 ad ad ns
Enable Hold J— O toen
Time Toggle and Data Polling 10 g O ns
CEf High During Toggle Bit Polling O tcepH 20 O O ns
OE High During Toggle Bit Polling O toepH 20 O O ns
Read Recover Time Before Write terHwL terHwL 0 ad ad ns
Read Recover Time Before Write teHEL teHEL 0 O O ns
CEf Setup Time teLwe tes 0 g a ns
WE Setup Time twieL tws 0 g a ns
CEf Hold Time twHEH tew 0 ad ad ns
WE Hold Time teHwH twH 0 ad ad ns
Write Pulse Width twiwH twp 35 O ad ns
CEf Pulse Width teLEH tep 35 O O ns
Write Pulse Width High twHwL twpH 25 O 0 ns
CEf Pulse Width High tereL tepH 25 O 0 ns
Programming Operation twHWH1 twHWHL O 6 60 Hs
Sector Erase Operation ** twHwH2 twHwH2 a 0.2 1 S
Vecf Setup Time O tves 50 ad ad Hs
Rise Time to Vio *? O tvior 500 O O ns
Rise Time to Vacc *3 O tvaccr 500 O 0 ns
Voltage Transition Time *2 O tvLHT 4 O O Us
Write Pulse Width *2 O twep 100 O O Us
(Continued)

24
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(Continued)

Parameter Symbol Value Unit

JEDEC Standard Min. Typ. Max.

OE Setup Time to WE Active *? O toesp 4 O O Hs
CEf Setup Time to WE Active *? tcsp 4 O O Us
Recover Time from RY/BY O tre 0 ad ad ns
RESET Pulse Width O trp 500 O ad ns
RESET High Level Period Before Read O trRH 200 O O ns
Program/Erase Valid to RY/BY Delay O teusy O O 90 ns
Delay Time from Embedded Output Enable O teoe g a 70 ns
Erase Time-out Time O trow 50 O HUs
Erase Suspend Transition Time O tspp ad ad 20 VES

*1: This does not include preprogramming time.

*2: This timing is for Sector Group Protection operation.

*3: This timing is for Accelerated Program operation.
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- Write Cycle (WE control) (Flash)

3rd Bus Cycle

Data Polling

Address 555h PA ><
twc tRC—»
tas | taH
CEf /\ y
tcs tCcH
|<- -»I {CE [=
OE \ y
twp | twpH toE
tGHWL IWHWHL ——» ™
WE / \ 7/ \
tos | toH toF N toH
Data ) AOh { PD ) { D_Q7> Dout Dout
Notes: PA is address of the memory location to be programmed.

PD is data to be programmed at word address.

Dour is the output of the data written to the device.
Figure indicates last two bus cycles out of four bus cycle sequence.

1
2
3. DQr is the output of the complement of the data written to the device.
4
5




MB84VD23481FJ-70

« Write Cycle (CE f control) (Flash)

3rd Bus Cycle Data Polling

CEf

Data

Notes:

o

I twc T 1

tws |<— —>| twH

tcp tcPH |

tGHEL tWHWHL ———

tbs

tDH

:>— AOh \/F’_\_D/ @

R

PA is address of the memory location to be programmed.

PD is data to be programmed at word address.

DQr is the output of the complement of the data written to the device.
Dour is the output of the data written to the device.

Figure indicates last two bus cycles out of four bus cycle sequence.
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« AC Waveforms Chip/Sector Erase Operations (Flash)

Address 555h 2AAh 555h X 555h X 2AAh X SA* X
twc s oan
tcs —»| |w— tcH
” *
twp| twPH
| tGHWL |
e/ VIR VARV VR VARV
lD_S» [oH 30h for Sector Erase
AAh { 55h ) { 80h ) { AAh ) { 55h ) { 10h )
pata / —/ ) L
+—— tvCs —»
Vecf

* . SAis the sector address for Sector Erase. Addresses = 555h (Word) for Chip Erase.
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« AC Waveforms for Data Polling during Embedded Algorithm Operations (Flash)

CEf

DQ7

DQs to DQo

RY/BY

\
"‘ tcH tOE [« tDF —~|
toEH
1
tce
\ y/// — DO7 = High-Z
&/ AR DQ7 Valid Data »
tWHWH1 or 2
\ y//, DQs to DQo = H0s to D High-Z
e ) W\ Output Flag vad Datg»—
tBUSY tEOE

*: DQr = Valid Data (the device has completed the Embedded operation) .
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« AC Waveforms for Toggle Bit during Embedded Algorithm Operations (Flash)

Address
taHT | taso taHT | taAs
| I
CEf / \ / S
] tcerPH \
WE £
toepH
toeH toeH
OE 5\ 7Z &
— tDH [=— toe fee
—— — Toggl *(1 St > < Output
oggle oggle oggle op utpu
DQ 6/DQ2 Data Data Data ogglin Valid

tBusy

RY/BY

/

* : DQs stops toggling (the device has completed the Embedded operation).




« Back-to-back Read/Write Timing Diagram (Flash)

MB84VD23481FJ-70

Read Command Read Command Read Read
twc tRC twc
BA2 BA2
(555h) BAL (PA)
tan tacc tas

| trRC
Address * BA1
tas

CEf

/\

tAH'I;

trRC trRC
BA2 *
BA1 (PA)

tCEPH

tDF
t-—

GG

OE

tGHWL

‘_tWP |[4— tOEH—»
WE 4
| tps tDH EE

DQ Valid Valid Valid

utpu Intput utpu

(AOH)

(PD)

Note : This is example of Read for Bank 1 and Embedded Algorithm (program) for Bank 2.
BA1 : Address corresponding to Bank 1
BA2 : Address corresponding to Bank 2
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« RY/BY Timing Diagram during Write/Erase Operations (Flash)

CEf \ /
—=| The rising edge of the last WE signal

Entire programming
or erase operations

e

RY/BY \|\ /7

1
tBUSY

« RESET, RY/BY Timing Diagram (Flash)

W ./

RESET 5

[——1tRP

RY/BY

S

tREADY

.
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e Temporary Sector Unprotection (Flash)

Vecf / VIDR
tvcs [a—tvLHT

& L/ X
WE \_/_\_,_/ N

tVLHT]
tVLHT Program or Erase Command Sequence
_ /
RY/BY
-«—————— Unprotection period ———
» Acceleration Mode Timing Diagram (Flash)
Vccf
tVACCR
<—tves [e— tvLHT
VACC --------------- - -
VIH

WP/ACC /
. S X
e N/ O\ X

tVLHT]

[«—— tVLHT —= Program or Erase Command Sequence

RY/BY

«——— Acceleration period —————»
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< Extended Sector Group Protection (Flash)

Vccf
tvcs

RESET / tVLHT

T G C5 GEE GEETE @ 2
S G U S /N
. N G — 7
CEf —\\ }! \\

= / \§ /
OF — N w | TIME-OUT

. U\ \/ \/

Data —< 60h >< 60h > 40h <01h >—< 60h

toE

SPAX : Sector Group Address to be protected
SPAY : Next Sector Group Address to be protected
TIME-OUT : Time-Out window = 250 us (Min.)
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* READ OPERATION (FCRAM)

Value
Parameter Symbol Unit Notes
Min Max
Read Cycle Time trc 70 — ns
Chip Enable Access Time tce — 65 ns *1,*3
Output Enable Access Time toe — 40 ns *1
Address Access Time taa — 65 ns *1,*4
Output Data Hold Time ton 5 — ns *1
CE1r Low to Output Low-Z tewz 5 — ns *2
OE Low to Output Low-Z torz 0 — ns *2
CE1r High to Output High-Z tcrz — 20 ns *2
OE High to Output High-Z torz — 20 ns *2
Address Setup Time to CE1r Low tasc -5 — ns *5
) — taso 25 — ns *3,%*6
Address Setup Time to OE ra— 10 — s 7
LB / UB Setup Time to CE1r Low tesc -5 — *5
LB / UB Setup Time to OE Low teso 10 —
Address Invalid Time tax — 5 ns *4,*8
Address Hold Time from CE1r Low teLan 70 — ns *4
Address Hold Time from OE Low toLan 45 — ns *4,*9
Address Hold Time from CELr High teHan -5 — ns
Address Hold Time from OE High tora -5 — ns
LB / UB Hold Time from CE1r High teHBH -5 —
LB / UB Hold Time from OE High torsH -5 —
CE1r Low to OE Low Delay Time teLoL 25 1000 ns | *3,%*6,*9,*10
OE Low to CE1r High Delay Time toLcH 45 — ns *9
CEL1r High Pulse Width tep 12 — ns
OF High Pulse Width top 25 1000 ns *6,*9,*10
tor[aBs] 12 — ns *7

Notes *1:

The output load is 30pF.
The output load is 5pF.__

The tce is applicable if OE is brought to Low before CE1r goes Low and is also applicable if actual
value of both or either taso or tcio is shorter than specified value.

Applicable only to A0 and A1 when both CElr and OE are kept at Low for the address access.
Applicable if OE is brought to Low before CEL1r goes Low.

The taso, tcror(min) and tor(min) are reference values when the access time is determined by toe.

If actual value of each parameter is shorter than specified minimum value, toe become longer by the
amount of subtracting actual value from specified minimum value.

For example, if actual taso, taso(actual), is shorter than specified minimum value, taso(min), during OE
control access (ie., CE1r stays Low), the toe become toe(max) + taso(min) — taso(actual).

The tasolass] and torjass] is the absolute minimum value during OE control access.
The tax is applicable when both A0 and Al are switched from previous state.

If actual value of either tcLoL or tor is shorter than specified minimum value, both tocas and to.ch become
tre(min) — teroc(actual) or tre(min) — tor(actual).

*10: Maximum value is applicable if CE1r is kept at Low.
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* WRITE OPERATION (FCRAM)

Value
Parameter Symbol : Unit | Notes
Min. Max.
Write Cycle Time twe 70 — ns *1
Address Setup Time tas 0 — ns *2
Address Hold Time taH 35 — ns *2
CE1r Write Setup Time tes 0 1000 ns
CE1r Write Hold Time teu 0 1000 ns
WE Setup Time tws 0 — ns
WE Hold Time twh 0 — ns
LB and UB Setup Time tes -5 — ns
LB and UB Hold Time teH -5 — ns
OE Setup Time toes 0 1000 ns *3
- ) toeH 25 1000 ns *3, *4
OE Hold Time
toEH[ABS] 12 — ns *5

OE High to CE1r Low Setup Time torcL -5 — ns *6
OE High to Address Hold Time toraH -5 — ns *7
CE1r Write Pulse Width tcw 45 — ns *1, *8
WE Write Pulse Width twp 45 — ns *1, *8
CE1r Write Recovery Time twre 10 — ns *1, *9
WE Write Recovery Time twr 10 1000 ns | *1,*3,*9
Data Setup Time tos 15 — ns
Data Hold Time ton 0 — ns
CEL1r High Pulse Width tep 12 — ns *9

Notes: *1: Minimum value must be equal or greater then the sum of actual tcw (or twe) and twrc (Or twr).
*2:  New write address is valid from either CE1r or WE is bought to High.

*3: The toen is specified from end of twcmin). The toes(min) is a reference value when the access time is
determined by toe.

If actual value, toen(actual) is shorter than specified minimum value, toe become longer by the amount
of subtracting actual value from specified minimum value.

*4:  The toen(max) is applicable if CE1r is kept at Low and both WE and OE are kept at High.
*5: The toenrassi is the absolute minimum value if write cycle is termnated by WE and CE1r stays Low.
*6:  tonc(min) must be satisfied if read operation is not performed prior to write operation.
In case OE is disabled after toncL(min), WE Low must be asserted after trc(min) from CE1r Low.
In other words, read operation is initiated if tonct (min) is not satisfied.
*7:  Applicable if CE1r stays Low after read operation.
*8: tcw and twe is applicable if write operation is initiated by CE1r and WE, respectively.
*9: twre and twr is applicable if write operation is terminated by CE1r and WE, respectively.
The twr(min) can be ignored if CE1r is brought to High together or after WE is brought to High.
In such case, the tce(min) must be satisfied.
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+ POWER DOWN and POWER DOWN PROGRAM PARAMETERS (FCRAM)

Value )
Parameter Symbol - Unit Note
Min. Max.
CE2r Low Setup Time for Power Down Entry tese 10 — ns
CE2r Low Hold Time after Power Down Entry tcap 70 — ns
CEL1r High Hold Time following CE2r High after - 350 . s
Power Down Exit[SLEEP mode only] H
CEL1r High Setup Time following CE2r High after o 1 . s
Power Down Exit[Except for SLEEP modeT] i H
CE1r High Setup Time following CE2r High after tons 10 . ns
Power Down Exit
CE1r High to PE Low Setup Time teps 70 — ns *1
PE Power Down Program Pulse Width tep 70 — ns *1
PE High to CE1r Low Hold Time tepH 70 — ns *1
Address Setup Time to PE High teas 15 — ns *1
Address Setup Time from PE High tean 0 — ns *1
Notes: *1: Applicable to Single Cycle Power Down Program.
¢ OTHER TIMING PARAMETERS (FCRAM)
Value ]
Parameter Symbol - Unit Note
Min. Max.
CEL1r High to OE Invalid Time for Standby Entry tcHox 10 — ns
CEL1r High to WE Invalid Time for Standby Entry | tcrwx 10 — ns *1
CE2r Low Hold Time after Power-up tcaun 50 — us *2
CE2r High Hold Time after Power-up teaHe 50 — us *3
CEZ1r High Hold Time following CE2r High after torm 350 . us %
Power-up
Input Transition Time tr 1 25 ns *4

Notes: *1: It may write some data into any address location if tcrwx is not satisfied.

*2: Must satisfy tcan(min) after tcan(min).

*3: Requires Power Down mode entry and exit after tcah.
*4: The input Trasition Time(tr) at AC testing is 5ns as shown in below. If actual tr is longer than 5ns,
it may violate AC specification of some timing parameters.

e AC TEST CONDITIONS (FCRAM)

Symbol Description Test Setup Value Unit Note
ViH Input High Level Veer = 2.7V to 3.1V 2.3 \%
Vi Input Low Level Veer = 2.7V to 3.1V 0.4 \%
VRrer Input Timing Measurement Level Veer = 2.7V to 3.1V 1.3 \%
tr Input Transition Time Between Vi and Vi 5 ns
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« READ Timing #1 (OE Control Access) (FCRAM)

» tre o . tre -
| | |
ADDRESS ><X§< ADDRESS VALID ADDRESS VALID W
toHaH
‘ tce = L _laso_ <>
e toHAH
CELr RN ARKR
_ toLcH o
_ fcon toe = - tor ‘: toe o
OE N / NC /
e N /| N /
teso toHsH teso toHBH
LB/ UB 50N AR ARRRK
tonz _ tonz
toLz ton toLz toH
DQ
(Output) < T < T
VALID DATA OUTPUT VALID DATA OUTPUT

Note: CEZr, PE and E must be High for entire read cycle. .
Either or both LB and UB must be Low when both CE1r and OE are Low.
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« READ Timing #2 (CE 1r Control Access) (FCRAM)

- tre > -< tre >
ADDRESS ><X§l< ADDRESS VALID XY ADDRESS VALID m
;ASC: < tce - ?:HAi ?ASC= < tce - 4CHAH=
CEr A AN A

tesc tcHBH tesc tcHeH

> <> <> <>

LB/UB X5 ARK AR

 tchz  tchz
toz o tor __tez >~ t‘O,H
DQ
(Output)

VALID DATA OUTPUT VALID DATA OUTPUT

Note: CEZr, PE and E must be High for entire read cycle. .
Either or both LB and UB must be Low when both CE1r and OE are Low.



MB84VD23481FJ-70
e ___

« READ Timing #3 (Address Access after OE  Control Access) (FCRAM)

< tre - < trc -

ADDRESS >< >< >< ><—> ADDRESS VALID ADDRESS VALID (No change) W
(A20-A3) <

Sg

ADDRESS W% ADDRESS VALID ADDRESS VALID \—{X >< >< ><
(A2-A0) < < £

taso toLaH taa toran

- »lat - -
- i) - 3

N AR

Y
A

T e SRR

toLz ton

oupu) < % DREEKHKIKAKK : RO

VALID DATA OUTPUT VALID DATA OUTPUT

Note: CEZ2r, PE and @ must be High for entire read cycle. .
Either or both LB and UB must be Low when both CE1r and OE are Low.
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« READ Timing #4 (Address Access after CE  1r Control Access) (FCRAM)

< trc - < trc -

ADDRESS ><X§< ADDRESS VALID ADDRESS VALID (No change) W
(A20-A3)

ADDRESS < ADDRESS VALID >§X§< ADDRESS VALID W

(A2-A0)
dasc | tewan el tan _ fowan
tax
CE1r N /
N J

A
/

tesc tcHsH

R - <<
<> <>

I TR oz

OE XN AR
XX

_ tcz ‘to"L AtOH
g RRRRRIZRK ) RR—
(Output) < T > < T !
VALID DATA OUTPUT VALID DATA OUTPUT

Note: CEZr, PE and E must be High for entire read cycle. .
Either or both LB and UB must be Low when both CE1r and OE are Low.
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« WRITE Timing #1 (CE 1r Control) (FCRAM)

-

twe

<

ADDRESS DX XXXXXK | ADDReESS VALD IR XX XXX

tas taH

Py -«

CE1r \‘

- -

A

WE LSO

A

B LN

<%ty

CEENNNNN\Y

DQ

tos toH

A
A
A
\ 4

(Input)

A

VALID DATA INPUT

Note: CE2r and PE must be High for write cycle.
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« WRITE Timing #2-1 (WE Control,Single Write Operetion) (FCRAM)

twc

| | | |
ADDRESS Aooress vaLD SOSIIIEEIK
toHaH _tas | tan _ _tas
 ften
CE / 4 N
BV AN, A K
_foreL | tes | twp ol twr o
WE \‘ 7[ X \/z é é 1 i

teH

U5, 0B K A S S

toes

A
\

tonz - tbs ton

DQ
(Input)

VALID DATA INPUT

Note: CE2r and PE must be High for write cycle.

43



MB84VD23481FJ-70
e ___

« WRITE Timing #2-2 (WE Control,Continuous Write Operetion) (FCRAM)

. twe =
- >

ADDRESS AooRESs vALD SRS

toHAH tas tan tas
B NN

_foreL | tes | twp ol twr o
WE \‘ 7 N

ten tes teH tes

A
Y
A
Y
A

Y

\
|

toes

tonz tbs ton

DQ
(Input)

VALID DATA INPUT

Note: CE2r and PE must be High for write cycle.
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« READ /WRITE Timing #1-1 (CE 1r Control) (FCRAM)

ADDRESS

DQ

twe

WRITE ADDRESS W READ ADDRESS

A

A

ol Sy | Lo

ten teso
> <>

A
y

toH

A A

Y

. tos | foH <t0|_z>

Y

A

READ DATA OUTPUT

A

WRITE DATA INPUT

Note: Write address is valid from either CE1r or WE of last falling edge.
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« READ /WRITE Timing #1-2 (CE 1r Control) (FCRAM)

trc

| |
ADDRESS W{ READ ADDRESS >|§X§< WRITE ADDRESS
tasc tcHAH tas
. twrc = <> <>
CE1lr / N\ / A\
— _twre(min) N /| B tcp _ ‘—
twe o Mtws | tce = twh | tws
m %
teH tesc tcHBH tes
.8 XK XX
| | [
OF toHcL

» = _toz
-« -

DQ < f

WRITE DATA INPUT READ DATA OUTPUT

Note: The toen is specified from the time satisfied both twrc and twr(min).




MB84VD23481FJ-70
e ___

« READ(OE Control) / WRITE(WE Control) Timing #2-1 (FCRAM)

ADDRESS

CE1

DQ

twe

READ DATA OUTPUT

WRITE DATA INPUT

toHAH tas tan taso
Low
. twp oy twr | toEn_
N /
N /
toHBH tes teH teso
| | I |
. toes =
/ N
— N—
_ tonz =
_toH | » tos | toH  tolz |
| A

Note: CE1r can be tied to Low for WE and OE controlled operation.___
When CEL1r is tied to Low, output is exclusively controlled by OE.
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« READ(OE Control) / WRITE(WE Control) Timing #2-2

. tre =
| |
ADDRESS W READ ADDRESS VALID >|§X§< WRITE ADDRESS
taso toHAH tas
CE1lr Low
_twr | toen
WE 4 N\
—7 ;
ten teso toHsH ey
UB, LB
| | | |
. toe - . toes
OE N 4
© N 7
_  tonz -
_toH _ toz :tOH - o
D
Q A 4 T |
WRITE DATA INPUT READ DATA OUTPUT

Note: CE1r can be tied to Low for WE and OE controlled operation.
When CEl1r is tied to Low, output is exclusively controlled by OE.

e SINGLE CYCLE POWER DOWN PROGRAM Timing (FCRAM)

cexr J/ _/71
ters tep terH

PE * 7[

teas o | fEAH
>

ADDRESS
(A20-A16) X KEY X

A

\ A
A
/

Note: CE2r must be High for Single Cycle Power Down Programming.
Any other inputs not specified above can be either High or Low.
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CE1r

CE2r

DQ

N )4 N
NANNNNNW N
_fchHs
N 4
N /
_ tesp P tcaLp . ten (tenhn) o
\ High-Z
/
L Power Down Entry | Power Down Mode Power Down Exit ‘|
[ T - =

Note: This Power Down mode can be also used for Power-up #2 below except that tchin can not be used at Power-
up timing.

« POWER-UP Timing #1 (FCRAM)

CE1lr

CE2r

Vecr

2L LA

tcoLn

tcHs

€

'

tcHH

A

A

74 Vcer min

ov

Note: The tcaun specifies after Vecer reaches specified minimum level.

« POWER-UP Timing #2 (FCRAM)

CE1r

CE2r

Vecr

A

(2

tcsp

NN\

tcaLp

Az N
I

yye

A

teHn

<€
€

Y
A
/

<>

2

tcane

A

N

<
-

74 Vcer min

ov

Note: The tcane specifies from CE2r Low to High transition after Vccr reaches specified minimum level.

CE1r must be brought to High prior to or together with CE2r Low to High transition.
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e Standby Entry Timing after Read or Write (FCRAM)

CE1r

tcHox

/

teHwx

% ST TTRRIRIIK

Active (Read)

-
-

LS ARRRERKK

|, Standby _ Active (Write) Standby
> >

Note: Both tcrox and tchwx define the earliest entry timing for Standby mode. If either of timing is not satisfied, it
takes trc (min) period from either last address transition of A0 and A1, or CE1r Low to High transition.
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m ERASE AND PROGRAMMING PERFORMANCE (Flash)

Value )
Parameter - Unit Remarks
Min. Typ. Max.
. . Excludes programming time
Sector Erase Time 0.2 1 S prior to erasure
. . Excludes system-level

Word Programming Time — 6 60 Us overhead

. . . Excludes system-level
Chip Programming Time — 25.2 95 S overhead
Erase/Program Cycle 100,000 — — cycle

m DATA RETENTION Low V ccr Characteristics (FCRAM)

. Value )
Symbol Parameter Test Conditions - Unit
Min. | Max.
i CE1r = CE2r = Veer — 0.2V or,
Vor Vcer Data Retention Supply Voltage CELr = CE2r = Vin, 2.1 3.1 \%
2.3V £ Veer< 2.7V,
Ibr Vin = VIH®D or Vi — 1.5 mA
. CE1r = CE2r = ViK™, lour=0mA
Vccer Data Retention Supply Current T
2.3V < Vcer< 2.7V,
Ibr1 Vin< 0.2V or Vin 2 Veer — 0.2V, — 100 HA
CE1r = CE2r = Vcer — 0.2V, lout=0mA
tors Data Retention Setup Time 2.7V < Vcer £ 3.1V at data retention entry 0 — ns
torr Data Retention Recovery Time 2.7V < Vcer £ 3.1V after data retention 200 — ns
AVIAt | Vceer Voltage Transition Time — 0.2 — | Vlus
Notes: *1: 2.0 <V £ Vceer+0.3V

(Continued)
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(Continued)
« Data Retention Timing
tors . tbrRR o
3.1V /
Veer \‘AV/AL AVIAL /
27V g <~ 1t R e
e |/ Y
21V - o RS / A R U
_ 7 >Veer-0.2V or Vi1 min Y
CElr \
/ \
/ \
1 \
/ \
/ \
O ] e i - -
Vss - - -ttt mtmm------- el
Data Retention Mode
Data bus must be in High-Z at data retention entry.
m PIN CAPACITANCE
Parameter Symbol Parameter Description Test Setup Typ. Max. Unit
Cin Input Capacitance Vin=0 11 14 pF
Cour Output Capacitance Vour =0 12 16 pF
Cinz Control Pin Capacitance Vin=0 14 16 pF
Cinz WP/ACC Pin Capacitance Vin=0 21.5 26 pF

Note : Test conditions Ta=25°C, f=1.0 MHz

m HANDLING OF PACKAGE

Please handle this package carefully since the sides of package create acute angles.

m CAUTION

* The high voltage (Vio) cannot apply to address pins and control pins except RESET. Exception is when
autoselect and sector group protect function are used, then the high voltage (Vio) can be applied to RESET.

« Without the high voltage (Vo) , sector group protection can be achieved by using “Extended Sector Group
Protection” command.
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m ORDERING INFORMATION

MB84VD23481 FJ -70 PBS

PACKAGE TYPE
PBS = 65-ball FBGA

SPEED OPTION
See Product Selector Guide

Device Revision

DEVICE NUMBER/DESCRIPTION
64 Mega-bit (4 M x 16-bit) Dual Operation Flash Memory
3.0 V-only Read, Program, and Erase

32 Mega-bit (2 M x 16-bit) FCRAM



Fujitsu LSI PACKAGING DIVISION

FBGA65(BGA-65P-M01)

+0.10
65-90.45-005 (& T 8@S[A[E]

3.00+0.10 B

020 5B 1,25+015/-0.0 0.40REF OS0REE
- (SEATED HEIGHD
N n O O |10
o) X O 000000 O |9
D @ CNORONONONORONG) 8
_ D A 00000000 7/
= ) OROXE (ORORC] 6
& D L 000 000 5
o D o CROXONGHONORONE) 4
N s 00000000 3
o) O 000000 0|2
o 010 'S O OO0 |1
0.39%*0.10
< (STAND OFF) KJHGFEDCBA
“ /INDEX-MARK AREA S
g INDEX BALL
| |
SECACACACAVIICAVACAC R Preliminary
010 'S

All Rights Reserved, Copyright © Fujitsu Limited



MB84VD23481FJ-70
e ___

FUJITSU LIMITED

For further information please contact:
Japan

FUJITSU LIMITED

Marketing Division

Electronic Devices

Shinjuku Dai-Ichi Seimei Bldg. 7-1,
Nishishinjuku 2-chome, Shinjuku-ku,
Tokyo 163-0721, Japan

Tel: +81-3-5322-3353

Fax: +81-3-5322-3386

http.//edevice.fujitsu.com/
North and South America

FUJITSU MICROELECTRONICS, INC.
3545 North First Street,

San Jose, CA 95134-1804, U.S.A.

Tel: +1-408-922-9000

Fax: +1-408-922-9179

Customer Response Center
Mon. - Fri.. 7.am - 5 pm (PST)
Tel: +1-800-866-8608

Fax: +1-408-922-9179

http.//www.fujitsumicro.com/
Europe

FUJITSU MICROELECTRONICS EUROPE GmbH
Am Siebenstein 6-10,

D-63303 Dreieich-Buchschlag,

Germany

Tel: +49-6103-690-0

Fax: +49-6103-690-122

http.//www.fme.fujitsu.com/
Asia Pacific

FUJITSU MICROELECTRONICS ASIA PTE. LTD.
#05-08, 151 Lorong Chuan,

New Tech Park,

Singapore 556741

Tel: +65-281-0770

Fax: +65-281-0220

http://www.fmal.fujitsu.com/
Korea

FUJITSU MICROELECTRONICS KOREA LTD.
1702 KOSMO TOWER, 1002 Daechi-Dong,
Kangnam-Gu,Seoul 135-280

Korea

Tel: +82-2-3484-7100

Fax: +82-2-3484-7111
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All Rights Reserved.

The contents of this document are subject to change without notice.
Customers are advised to consult with FUJITSU sales
representatives before ordering.

The information and circuit diagrams in this document are
presented as examples of semiconductor device applications, and
are not intended to be incorporated in devices for actual use. Also,
FUJITSU is unable to assume responsibility for infringement of
any patent rights or other rights of third parties arising from the use
of this information or circuit diagrams.

The products described in this document are designed, and
manufactured as contemplated for general use, including without
limitation, ordinary industrial use, general office use, personal use,
and household use, but are not designed, developed and
manufactured as contemplated (1) for use accompanying fatal risks
or dangers that, unless extremely high safety is secured, could have
a serious effect to the public, and could lead directly to death,
personal injury, severe physical damage or other loss (i.e., nuclear
reaction control in nuclear facility, aircraft flight control, air traffic
control, mass transport control, medical life support system, missile
launch control in weapon system), or (2) for use requiring
extremely high reliability (i.e., submersible repeater and artificial
satellite).

Please note that Fujitsu will not be liable against you and/or any
third party for any claims or damages arising in connection with
above-mentioned uses of the products.

Any semiconductor devices have inherently a certain rate of failure.
You must protect against injury, damage or loss from such failures
by incorporating safety design measures into your facility and
equipment such as redundancy, fire protection, and prevention of
over-current levels and other abnormal operating conditions.

If any products described in this document represent goods or
technologies subject to certain restrictions on export under the
Foreign Exchange and Foreign Trade Control Law of Japan, the
prior authorization by Japanese government should be required for
export of those products from Japan.
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