FUJITSU SEMICONDUCTOR
DS05:50229-2E

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

32M (x16) FLASH MEMORY &
4M (x16) STATIC RAM

MB84VD22181FM-70/MB84VD22191FM-70

m FEATURES

» Power Supply Voltage of 2.7 Vto 3.1V
 High Performance
70 ns maximum access time (Flash)
70 ns maximum access time (SRAM)
» Operating Temperature
—-30°Cto +85 °C
» Package 56-ball FBGA

(Continued)
m PRODUCT LINE UP
Part No. MB84VD22181FM/VD22191FM
Supply Voltage(V) Veef= 3.0V ooy Vees= 3.0V ‘oay
Max Address Access Time (ns) 70 70
Max CE Access Time (ns) 70 70
Max OE Access Time (ns) 30 35

Note: Both Vccf and Vecs must be in recommended operation range when either part is being accessed.

m PACKAGE

56-ball plastic FBGA

(BGA-56P-M03)

1o ®)
FUJITSU
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(Continued)
— FLASH MEMORY

Simultaneous Read/Write Operations (Dual Bank)

FlexBank ™ *1

Bank A : 4 Mbit (8 KB x 7 and 64 KB x 7)

Bank B : 12 Mbit (64 KB x 24)

Bank C : 12 Mbit (64 KB x 24)

Bank D : 4 Mbit (64 KB x 8)

Two virtual Banks are chosen from the combination of four physical banks

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

Minimum 100,000 Write/Erase Cycles

Sector Erase Architecture

Eight 4K word and sixty-three 32K word sectors in word mode

Any combination of sectors can be concurrently erased. Also supports full chip erase.
Boot Code Sector Architecture

MB84VD22181: Top sector

MB84VD22191: Bottom sector

Embedded Erase ™*2 Algorithms

Automatically pre-programs and erases the chip or any sector

Embedded Program ™*2 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, automatically switch themselves to low power mode.
Low V ccf Write Inhibit <2.5V

HiddenROM Region

256 byte of HiddenROM, accessible through a new “HiddenROM 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 bytes on boot sectors, regardless of sector protection/unprotection
status.

At Vin, allows removal of boot sector protection

At Vacc, increases program performance

Erase Suspend/Resume

Suspends the erase operation to allow a read in another sector within the same device
Please refer to “MBM29DL32TF/BF” Datasheet in Detailed Function

— SRAM

Power Dissipation

Operating : 40 mA Max

Standby : 10 pA Max

Power Down Features using CE1 s and CE2s

Data Retention Supply Voltage: 1.5V to 3.1V

CE1s and CE2s Chip Select

Byte Data Control: LB (DQ7 to DQo), UB (DQss to DQs)

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

(Top View)
Marking side

—BS c:s~ D8~ { E8~ —F8 —GB

A NG NG A NG ves
A7 B7 c7 D7 } { E7 } { F7 G7 H7
AL Az A Am NG DQis DG DO
A6 B6 cé D6 } | E6 ot {cet { He
A8 Als A9 Ao D-at; DQi3 DQi2  DQs
A5 B5 05\:} F5 G5 H5
WE  cEss A2 DO Vs NC
WPIACC RESET RYIBY DQ: Vet Dou
a2 fmad {cs (b3 Es ea ast {h
T8 U As A DOl D9 DQ DOz
A2~ B2 c2~ D2~ sz ‘F2~ 'GZ~ ‘H2
A7 A_6 As A4 ' Vss @ DQo DQs

B1 c1 DL | { E1 F1 G1

M A AL A GEr CEis

(BGA-56P-M03)
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m PIN DESCRIPTION

Pin Name Function Input/Output
A17t0 Ao Address Inputs (Common) I
A20t0 Ais Address Inputs (Flash) I

DQisto DQo Data Inputs / Outputs (Common) I/O
CEf Chip Enable (Flash) I
CEls Chip Enable (SRAM) |
CE2s Chip Enable (SRAM) I
OE Output Enable (Common) I
WE Write Enable (Common) I
RY/BY Sﬁ?rgim/Busy Outputs (Flash) Open Drain 0
UB Upper Byte Control (SRAM) I
LB Lower Byte Control (SRAM) I
RESET Uﬁlrgg\l/(a(rglgs%s)et Pin / Sector Protection |
WP/ACC Write Protect / Acceleration (Flash) I
N.C. No Internal Connection —
Vss Device Ground (Common) Power
Vecf Device Power Supply (Flash) Power
Veces Device Power Supply (SRAM) Power




MB84VD22181FM/VD22191FM-7o

m BLOCK DIAGRAM

Vecf Vss
Azo to Ao RY/BY
Az to Ao )
RE%T — > Flash Memory
CEf — > :I] DQ1s to DQo
> DQ1s to DQo
Vees Vss
A7 to Ao i i
DQs1s to D
4 M bit | 1DQist0 D |
B > Static RAM \l—
uB >
WE € »>
OE 1 >
CEls >
CE2s >
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m DEVICE BUS OPERATIONS
» User Bus Operations

__ ] WP/
Operation* 1.*3 CEf |CE1s|CE2s |OE | WE | LB | UB | DQ7to DQo |DQisto DQs| RESET ASSC
H X
Full Standby H X . X X X X High-Z High-Z H X
H H X X High-Z High-Z
H L H - -
) X H H High-Z High-Z
Output Disable H X H X
L H H X X High-Z High-Z
X L
H X
Read from Flash*2 L x . L H X X Dout Dout H X
H X
Write to Flash L H L X X Din Din H X
X L
L L Dout Dout
Read from SRAM H L H L H H L High-Z Dour H X
L H Dour High-Z
L L Din Din
Write to SRAM H L H X L H L High-Z Din H X
L H Din High-Z
Temporary Sector X X X X X X X X X vV X
Group Unprotection** °
H X
Flash Hardware Reset 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 L

Legend: L = Vi, H = Vi, X = ViL or Vin. See DC Characteristics for voltage levels.
*1 : Other operations except for indicated this column are inhibited.

*2 : WE can be Vi if OE is Vi, OE at Vi initiates the write operations.

*3 : Do not apply CEf = Vi, CEls = Vi. and CE2s = Vi at a time.

*4 : It is also used for the extended sector group protections.

*5 : WP/ACC = Vu; protection of boot sectors.
WP/ACC = Vii; removal of boot sectors protection.
WP/ACC = Vacc (9V) ; Program time will reduce by 40%.
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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
i i Vcef + 0.3 V
Voltage with Respect to Ground All pins Vi, Vour 03
except RESET, WP/ACC *! Vees + 0.4 \V;
Vecf/Vecs Supply ** Vecf, Vees -0.3 +3.3 \%
RESET *2 Vin -0.5 +13.0 \Y,
WP/ACC *3 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 I/O pins may undershoot

Vss to —2.0 V for periods of up to 20 ns. Maximum DC voltage on input or 1/O pins is Vccf+0.3 V or Vecs+0.4 V.
During voltage transitions, input or I/O pins may overshoot to Vccf+2.0 V or Vces+2.0 V for periods of up to 20 ns.

: Minimum DC input voltage on RESET pin is —0.5 V. During voltage transitions, RESET pins may undershoot

Vss to —2.0 V for periods of up to 20 ns. Voltage difference between input and supply voltage (Vin-Vccf or Vees)
does not exceed +9.0 V. Maximum DC input voltage on RESET pins is +13.0 V which may overshoot to
+14.0 V for periods of up to 20 ns.

: 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 +12.0 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
Vccf/Vecs Supply Voltages Vccf, Vees +2.7 +3.1 \

Note: Operating ranges define those limits between which the functionality of the device is guaranteed.

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 the recommended operating conditions. 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 representative beforehand.
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m ELACTRICAL CHARACTERISTICS
1. DC CHARACTERISTICS

N Value )
Parameter Symbol Test Conditions - Unit
Min Typ Max
Input Leakage Current Iui Vin= Vssto Vecf, Vecs -1.0 — +1.0 | pA
Output Leakage Current llo  |Vour= Vssto Vccf, Vecs -1.0 — +1.0 | pA
RESET Inputs Leakage | Vecf = Veef Max, Vees = Vees Max, . . 35 A
Current 4T |RESET =125V H
Flash Vcc Active Current lecsf CEf = Vi, tevere = 5 MHz — — 18 | mA
(Read) ™ OE = Vi tcvcte = 1 MHz — — 4 mA
Flash Vcc Active Current == _ =
(Program/Erase) * lccof | CEf = Vi, OE = Vi — — 25 mA
Flash Vcc Active Current == _ = _
(Read-While-Program)*s lccsf  |CEf = Vi, OE = ViH — — 43 mA
Flash Vcc Active Current == _ _— _
(Read-While-Erase) * lccaf  |CEf = Vi, OE = Vi — — 43 mA
Flash Vcc Active Current ¢ _ == _
(Erase-Suspend-Program) lcesf  |CEf = Vi, OE = Vi1 — — 25 mA
ACC Input Leakage | Vccf = Veef Max, Vees = Vees Max, o o 20 mA
Current YA JWP/ACC = Vacc Max
Vces = Vees Max,
SRAM Vcc Active Current Iccis |CE1ls = Vi, tcycLe =10 MHz — — 40 mA
CE2s = VH
e — tcycLe = 10 MHz — — 40 mA
SRAM Vee Active Current | lecss | SE2SZ 92V
= vees — L. tcvcte = 1 MHz — — 8 mA

Vecf = Veef Max, CEf = Vecf + 0.3 V
Flash Vcc Standby Current Iseif |RESET = Vecf£ 0.3V, — — 5 HA
WP/ACC = Vccft 0.3V

Vccf = Veof Max, RESET = Vss+ 0.3V,

Flash Vcc Standby Current

(RESET) Ise2f \WP/ACC = Voot 0.3 V — — 5 |pA
Vecf = Veef Max, CEf = Vss £ 0.3 V

Flash Vcc Current RESET =Vccf £ 0.3V,

(Automatic Sleep Mode) *3 Isesf \WPJACC = Vecft 0.3 V - - 5 HA

Vin =Vecef+ 0.3V or Vss+ 0.3V

CE1s >Vces—-0.2V, CE2s >Vces—-0.2V
SRAM Vcc Standby Current|  Iseis LB = UB > Vees—0.2 V or < 0.2V — — 10 HA

CE1s >Vces— 0.2V or<0.2V,
SRAM Vcc Standby Current| Isszs |CE2s<0.2V — — 10 A
LB = UB > Vccs—0.2 V or £ 0.2V

(Continued)
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(Continued)
N Value )
Parameter Symbol Test Conditions - Unit
Min Typ Max

Input Low Level Vi — -0.3 — 0.5 \%
Input High Level Vi1 — 2.0 — | Vccet0.3%| V
Voltage for Sector
Protection, and T_emporary Vio . 115 o 125 v
Sector Unprotection
(RESET) *
Voltage for Program
Acceleration (WP/ACC) ** Vace o 8.5 9.0 9.5 v
SRAM Output Low Level VoL |Vees = Vecs Min, loL = 0.1 mA — — 0.1 \%
SRAM Output High Level Vou  |Vces = Vees Min, loH = -0.1 mA Vees-0.1| — — \%
Flash Output Low Level Vou  |Vecf = VecfMin, loL = 4.0 mA — — 0.45 \%
Flash Output High Level Von  |Veef = Veef Min, lon = -0.1 mA Vees—0.4 | — — \%
Flash Low Vccf Lock-Out Viko _ 23 _ 25 v

Voltage

*1 : The lcc current listed includes both the DC operating current and the frequency dependent component.
*2 : lcc active while Embedded Algorithm (program or erase) is in progress.

*3 . Automatic sleep mode enables the low power mode when address remain stable for 150 ns.

*4 : Applicable for only Vccf applying.

*5 : Embedded Algorithm (program or erase) is in progress. (@5 MHz)

*6 : Vec indicates lower of Vecf or Vecs.
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2. AC CHARACTERISTICS

« CE Timing
Symbol Value
Parameter S-I;ﬁﬁt Unit
JEDEC | Standard P Min
CE Recover Time — tecr — 0 ns
» Timing Diagram for alternating SRAM to Flash
CEf \ 7Z
—»| {CCR|e— —| ICCR|—
CEls \ 4 “
—»|ICCR |a— —= {CCR{=—
CE2s A Z
J \ y

» Flash Characteristics

Please refer to “m 32M Flash Memory for MCP”.
+ SRAM Characteristics,

Please refer to “@4M SRAM for MCP”.
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m 32 M FLASH MEMORY for MCP

1. Flexible Sector-erase Architecture on Flash Memory
» Eight 4 K words, and sixty three 32 K words.
« Individual-sector, multiple-sector, or bulk-erase capability.

""""""" SA70 . BKB_(4KW) | JH-rED Ty T AT eake gk | HEFEEN
SA69: 8KB (4KW) | Jrrooon SAGY : 64KB (32KW) | 3rgnqp
SA68 : 8KB (4KW) 1FD000K SAB8 : 64KB (32KW) 1E8000h
SA67: 8KB (4KW) | 1rCooon SAG7 64KB (32KW) | 1E0000N
SA66: 8KB (4KW) | 1rpoooh Bank D SA66. 64KB (32KW) | 1paooon
SA65: 8KB (AKW) |  1Fa000h SAG5 64KB (32KW) | 1poooon
SA64: 8KB (4KW) | 1Fgnooh SA64 - 64KB (32KW)
SA63: 8KB (4KW) 1F§888h ______________ SAG3 ; 64KB (32KW) igggggﬂ
Bank A SA6264KB (32KW) | 1ro000n SA62 64KB (32KW) | 158000N
SA6164KB (32KW) | 1E8000n SAGL: 64KB (32KW) | 180000N
SAB0: 64KB (32KW) |  TE0000h SAG0 ; 64KB (32KW) | aggogh
SAB - 64KB (32KW) SAB9 : 64KB (32KW)
SAS8 " 64KB (32KW) |  1oeooor SA58  64KB (32KW) |  Sooo00n
SAB57 - 64KB (32KW) 1C8000h SA57 : 64KB (32KW) 190000h
______________ SAS56: 64KB (32KW) | 1¢0000h SAS6 ;. 64KB (32KW) | 188000h
SA55 - 64KB (32KW) | 158000n SAS5 64KB (32KW) | 180000N
SAB4 64KB (32KW) | 150000n SABA_ 64KB (32KW) | 170001
SAB3 - 6AKB (32KW) SAB3: 64KB (32KW)
SAS2 " 64KB (32KW) | 1hoooon SAS2 64KB (32KW) | 100000
SA50: 64KB (32KW) | T90000n SABO 64KB (32KW) |  Teg000n
SEEGON S sakc  HERGSAN
: 180000h - 148000h
SA47: BAKB (32KW) SA47 - 64KB (32KW)
178000h 140000
SA46: 64KB (32KW) SA46 - 64KB (32KW)
SA45 64KB (32KW) |  A00000 SA45 " 64KB (32KW) | 100000
SA44.64KB (32KW) | 1e0000n SA44_ 64KB (32KW) |  T59000h
K SA43: 64KB (32KW) | 128000n SA43 64KB (32KW) | 150000h
Bank B SA42: 64KB (32KW) 150000h SAA42 : 64KB (32KW) 118000h
SA41: 64KB (32KW) 148000h SA41 : 64KB (32KW) 110000h
SA40:64KB (32KW) | T40000n Y SA40 : 64KB (32KW) | 14g000h
SA39: 64KB (32KW) | 73000h s oo Voo SA39: 64KB (32KW) | 100000h
SA38 - 64KB (32KW) SA38 64KB (32KW)
SA37 64KB (32KW) |  1agooon A SA37 64KB (32kw) | JFBO00n
SA36 - 64KB (32KW) SA36 : 64KB (32KW)
SA35 " 64KB (32KW) | 129000 SA35 64KB (32kw) | JEBO00
SA34 - 6AKB (32KW) SA34 64KB (32KW)
SA33 " 64KB (32KW) | 10000 SA33 64KB (32KW) | JDo000n
_____ Y . [EAveasiokw) 100000h SA32 - 64KB (32KW) | 0R9000N
A SA31" 64KB (32KW) | oo ot SA31 64KB (32kKW) | OS8000
SA30 - 64KB (32KW) |  ofeooon SA30 64KB (32kw) | 00000
SA29 - 64KB (32KW) SA29 - 64KB (32KW)
_ 0E8000h _ 0B000Oh
SA28 64K (32KW) | gEoooon SA28 :64KB (32KW) | 22000)
SA27 64KB (32KW) | 59000 SA27 - 64KB (32KW) |  JAS000N
SA26 64KB (32KW) | opoo00 Bank B SA26 - 64KB (32Kkw) | 9£0000N
SA25 - 64KB (32KW) SA25 : 64KB (32KW)
SA24 64K (32Kw) | OS8000N SA24° 64KB (32KW) | 090000
SA23 64K (32KW) | Eadoh SA23 :64KB (32KW) | 0280000
SA22  64KB (32KW) | Opoooo] SA22: 64KB (32KW) | 099000"
SA2164KB (32KW) | oao000r SA21 64KB (32KW) | 978000
SA20 64KB (32KW) | on0000 SA20 64KB (32KwW) |  970000N
SA19 64KB (32KW) | oeoreoh SAL0: 64KB (32Kw) |  968000N
Bank C SALB  64KB (32KW) | 950000 SA18 64KB (32KwW) |  60000N
SAL7 64KB (32KW) | 0200000 SAL7: 64KB (32KW) |  9°8000N
SAL6 64KB (32KW) | goo000] Y SAL6 64KB (32KW) | 950000
SA15 : 64KB (32KW) 078000h - ----l------ SALS : 64KB (32KW) 040000h
SA14’ 64KB (32iw) | 9780000 A SAL4: 64KB (32KW) | 30500,
SA13 : 64KB (32KW) 068000h SA13 : 64KB (32KW) 030000h
Dmam ol
SA10 - 64KB (32KW) SA10: 64KB (32KW)
SA9 64KB (32Kw) | 0500000 SAQ :64KB (32Kw) | 018000
SA8 - 64KB (32Kw) | 048000n SAB ~64KB (32Kw) | 010000h
--------------- SAT 6aKE (oK) | 040000 SAT aKB (aKw) | 008%00h
SA6 - 64KB (32KW) Bank A SAG : 8KB (4KW)
SA5 64KB (32KW) | 9300000 SA5 . 8KB (akw) | 908000n
Bank D SASedkB (oakw | 020000n SASbiaawy—| 004000n
SA2 64KB (32KW) | g1os0n SA2 : BKB (AKW) | 455000n
Y SACbiks (aakw) ] 008000n y SA0biKb (kW] 001000n
............... : 000000h B : 000000h
(Top Boot Block) (Bottom Boot Block)
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FlexBank ™ Architecture Table

Bank Bank 1 Bank 2

Splits Volume Combination Volume Combination
1 4 Mbit Bank A 28 Mbit Bank B, C, D
2 12 Mbit Bank B 20 Mbit Bank A, C, D
3 12 Mbit Bank C 20 Mbit Bank A, B, D
4 4 Mbit Bank D 28 Mbit Bank A, B, C

Example of Virtual Banks Combination Table

Bank Bank 1 Bank 2
Splits | volume |Combination Sector Size Volume Cpmbination Sector Size
Bank B
8 x 8 Kbyte/4 Kword +
1 4 Mbit Bank A + 28 Mbit Bank C 56 x 64 Kbyte/32 Kword
7 x 64 Kbyte/32 Kword +
Bank D
Bank A 8 x 8 Kbyte/4 Kword Bank B
2 8 Mbit + + 24 Mbit + 48 x 64 Kbyte/32 Kword
Bank D 15 x 64 Kbyte/32 Kword Bank C
Bank A 8 x 8 Kbyte/4 Kword Bank C
3 16 Mbit + + 16 Mbit + 32 x 64 Kbyte/32 Kword
Bank B 31 x 64 Kbyte/32 Kword Bank D

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.
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Sector Address Table (Top Boot Type)

B Sector address
ﬁ Sector a dBOzlarr;I; s Sgt(:\t,\% r(sj';)e Address range
k A2 | As | Ais | A7 | Aws | A1s | Awa | A1z | Az | An
SAO0 0 0 0 0 0 0 X | X | X | X 32 000000h to 007FFFh
SAl 0 0 0 0 0 1 X | X | X | X 32 008000h to O0FFFFh
B| sa2 0 0 0 0 1 0 X | X | X | X 32 010000h to 017FFFh
al sA3 0 0 0 0 1 1 X | X | X | X 32 018000h to 01FFFFh
E SA4 0 0 0 1 0 0 X | X | X | X 32 020000h to 027FFFh
D| SA5 0 0 0 1 0 1 X | X | X | X 32 028000h to 02FFFFh
SA6 0 0 0 1 1 0 X | X | X | X 32 030000h to 037FFFh
SA7 0 0 0 1 1 1 X | X | X | X 32 038000h to 03FFFFh
SA8 0 0 1 0 0 0 X | X | X | X 32 040000h to 047FFFh
SA9 0 0 1 0 0 1 X | X | X | X 32 048000h to 04FFFFh
SA10 | O 0 1 0 1 0 X | X | X | X 32 050000h to 057FFFh
SAll1 | O 0 1 0 1 1 X | X | X X 32 058000h to 05FFFFh
SA12 | O 0 1 1 0 0 X | X | X | X 32 060000h to 067FFFh
SA13 | O 0 1 1 0 1 X | X | X | X 32 068000h to 06FFFFh
SAl14 | O 0 1 1 1 0 X | X | X | X 32 070000h to 077FFFh
SA15 | O 0 1 1 1 1 X | X | X | X 32 078000h to 07FFFFh
SA16 | O 1 0 0 0 0 X | X | X | X 32 080000h to 087FFFh
SA17 | O 1 0 0 0 1 X | X | X | X 32 088000h to 08FFFFh
Bl sais | 0 1 0 0 1 0 X | X | X X 32 090000h to 097FFFh
alsa19 | O 1 0 0 1 1 X | X | X | X 32 098000h to 09FFFFh
E SA20 | O 1 0 1 0 0 X | X | X | X 32 0A0000h to OA7FFFh
c| SA21 | O 1 0 1 0 1 X | X | X | X 32 0AB8000h to OAFFFFh
SA22 | O 1 0 1 1 0 X | X | X | X 32 0B0000ON to OB7FFFh
SA23 | O 1 0 1 1 1 X | X | X X 32 0B8000h to OBFFFFh
SA24 | O 1 1 0 0 0 X | X | X | X 32 0C0000h to OC7FFFh
SA25 | O 1 1 0 0 1 X | X | X | X 32 0C8000h to OCFFFFh
SA26 | O 1 1 0 1 0 X | X | X | X 32 0DO0000h to OD7FFFh
SA27 | O 1 1 0 1 1 X | X | X | X 32 0D8000h to ODFFFFh
SA28 | O 1 1 1 0 0 X | X | X | X 32 0E0000h to OE7FFFh
SA29 | O 1 1 1 0 1 X | X | X | X 32 0E8000h to OEFFFFh
SA30 | O 1 1 1 1 0 X | X | X X 32 0FO0000h to OF7FFFh
SA31 | O 1 1 1 1 1 X | X | X | X 32 0F8000h to OFFFFFh
(Continued)
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(Continued)
B Sector address
ﬁ Sector aclja da:r;l; s Szalgs\?(;rzlsz)e Address range
k Az | A | Ais | A1z | Awe | Ais | A1a | Az | A1z | Aur
SA32 1 0 0 0 0 0 X | X | X | X 32 100000h to 107FFFh
SA33 1 0 0 0 0 1 X | X | X | X 32 108000h to 10FFFFh
SA34 1 0 0 0 1 0 X | X | X | X 32 110000h to 117FFFh
SA35 1 0 0 0 1 1 X | X | X | X 32 118000h to 11FFFFh
SA36 1 0 0 1 0 0 X | X | X | X 32 120000h to 127FFFh
SA37 1 0 0 1 0 1 X | X | X | X 32 128000h to 12FFFFh
SA38 1 0 0 1 1 0 X | X | X | X 32 130000h to 137FFFh
SA39 1 0 0 1 1 1 X | X | X | X 32 138000h to 13FFFFh
SA40 1 0 1 0 0 0 X | X | X | X 32 140000h to 147FFFh
SA41 1 0 1 0 0 1 X | X | X | X 32 148000h to 14FFFFh
Bl sA42 1 0 1 0 1 0 X | X | X | X 32 150000h to 157FFFh
al sa43 1 0 1 0 1 1 X | X | X | X 32 158000h to 15FFFFh
E SA44 1 0 1 1 0 0 X | X | X | X 32 160000h to 167FFFh
B| SA45 1 0 1 1 0 1 X | X | X | X 32 168000h to 16FFFFh
SA46 1 0 1 1 1 0 X | X | X | X 32 170000h to 177FFFh
SA47 1 0 1 1 1 1 X | X | X | X 32 178000h to 17FFFFh
SA48 1 1 0 0 0 0 X | X | X | X 32 180000h to 187FFFh
SA49 1 1 0 0 0 1 X | X | X | X 32 188000h to 18FFFFh
SA50 1 1 0 0 1 0 X | X | X | X 32 190000h to 197FFFh
SA51 1 1 0 0 1 1 X | X | X | X 32 198000h to 19FFFFh
SA52 1 1 0 1 0 0 X | X | X | X 32 1A0000h to 1A7FFFh
SA53 1 1 0 1 0 1 X | X | X | X 32 1A8000h to 1AFFFFh
SA54 1 1 0 1 1 0 X | X | X | X 32 1B0000h to 1B7FFFh
SA55 1 1 0 1 1 1 X | X | X | X 32 1B8000h to 1BFFFFh
SA56 1 1 1 0 0 0 X | X | X | X 32 1C0000h to 1C7FFFh
SA57 1 1 1 0 0 1 X | X | X | X 32 1C8000h to 1CFFFFh
SA58 1 1 1 0 1 0 X | X | X | X 32 1D0000h to 1D7FFFh
SA59 1 1 1 0 1 1 X | X | X | X 32 1D8000h to 1DFFFFh
SA60 1 1 1 1 0 0 X | X | X | X 32 1E0000h to 1E7FFFh
B| SA61 1 1 1 1 0 1 X | X | X | X 32 1E8000h to 1EFFFFh
al| SA62 1 1 1 1 1 0 X | X | X | X 32 1F0000h to 1F7FFFh
n| SA63 1 1 1 1 1 1 0 0 0 X 4 1F8000h to 1F8FFFh
k| sa64 1 1 1 1 1 1 0 0 1 X 4 1F9000h to 1F9FFFh
Al sn65 1 1 1 1 1 1 0 1 0 X 4 1FA000h to 1FAFFFh
SA66 1 1 1 1 1 1 0 1 1 X 4 1FB00Oh to 1FBFFFh
SA67 1 1 1 1 1 1 1 0 0 X 4 1FCO000h to 1FCFFFh
SA68 1 1 1 1 1 1 1 0 1 X 4 1FDO0Oh to 1FDFFFh
SA69 1 1 1 1 1 1 1 1 0 X 4 1FEO00O0h to 1FEFFFh
SA70 1 1 1 1 1 1 1 1 1 X 4 1FFO00h to 1FFFFFh
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Sector Address Table (Bottom Boot Type)

Sector address

B
ﬁ Sector aclj?’ da:r;l; s Sﬁf\tﬁérz'sz)e Address range
k Az | Ao | As | A7 | Ae | A1is | Awa | Az | Az | An
SA70 1 1 1 1 1 1 X X X X 32 1F8000h to 1FFFFFh
SAG9 1 1 1 1 1 0 X X X X 32 1F0000h to 1F7FFFh
B| sA68 1 1 1 1 0 1 X X X X 32 1E8000h to 1EFFFFh
al sa67 1 1 1 1 0 0 X X X X 32 1E0000h to 1E7FFFh
E SA66 1 1 1 0 1 1 X X X X 32 1D8000h to 1DFFFFh
D| SA65 1 1 1 0 1 0 X X X X 32 1D0000h to 1D7FFFh
SA64 1 1 1 0 0 1 X X X X 32 1C8000h to 1CFFFFh
SA63 1 1 1 0 0 0 X X X X 32 1C0000h to 1C7FFFh
SA62 1 1 0 1 1 1 X X X X 32 1B8000h to 1BFFFFh
SA61 1 1 0 1 1 0 X X X X 32 1B0000h to 1B7FFFh
SA60 1 1 0 1 0 1 X X X X 32 1A8000h to 1AFFFFh
SA5L9 1 1 0 1 0 0 X X X X 32 1A0000h to 1A7FFFh
SA58 1 1 0 0 1 1 X X X X 32 198000h to 19FFFFh
SA57 1 1 0 0 1 0 X X X X 32 190000h to 197FFFh
SA56 1 1 0 0 0 1 X X X X 32 188000h to 18FFFFh
SA55 1 1 0 0 0 0 X X X X 32 180000h to 187FFFh
SA54 1 0 1 1 1 1 X X X X 32 178000h to 17FFFFh
SA5G3 1 0 1 1 1 0 X X X X 32 170000h to 177FFFh
B| sAs2 1 0 1 1 0 1 X X X X 32 168000h to 16FFFFh
al sas51 1 0 1 1 0 0 X X X X 32 160000h to 167FFFh
E SA50 1 0 1 0 1 1 X X X X 32 158000h to 15FFFFh
c | SA49 1 0 1 0 1 0 X X X X 32 150000h to 157FFFh
SA48 1 0 1 0 0 1 X X X X 32 148000h to 14FFFFh
SA47 1 0 1 0 0 0 X X X X 32 140000h to 147FFFh
SA46 1 0 0 1 1 1 X X X X 32 138000h to 13FFFFh
SA45 1 0 0 1 1 0 X X X X 32 130000h to 137FFFh
SA44 1 0 0 1 0 1 X X X X 32 128000h to 12FFFFh
SA43 1 0 0 1 0 0 X X X X 32 120000h to 127FFFh
SA42 1 0 0 0 1 1 X X X X 32 118000h to 11FFFFh
SA41 1 0 0 0 1 0 X X X X 32 110000h to 117FFFh
SA40 1 0 0 0 0 1 X X X X 32 108000h to 10FFFFh
SA39 1 0 0 0 0 0 X X X X 32 100000h to 107FFFh
(Continued)
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B Sector address
ﬁ Sector adB(j;gI;s S(e‘g\s\(l)(;rzz)e Address range
K Az | Aws | Ais | A1z | Awe | Ais | A1a | Az | A1z | Aur
SA38 | O 1 1 1 1 1 X | X | X | X 32 0F8000h to OFFFFFh
SA37 | O 1 1 1 1 0 X | X | X | X 32 OF0000h to OF7FFFh
SA36 | O 1 1 1 0 1 X | X | X | X 32 0E8000h to OEFFFFh
SA35 | O 1 1 1 0 0 X | X | X | X 32 0E0000h to OE7FFFh
SA34 | O 1 1 0 1 1 X | X | X | X 32 0D8000h to ODFFFFh
SA33 | O 1 1 0 1 0 X | X | X | X 32 0D0000h to OD7FFFh
SA32 | O 1 1 0 0 1 X | X | X | X 32 0C8000h to OCFFFFh
SA31 | O 1 1 0 0 0 X | X | X | X 32 0C0000h to OC7FFFh
SA30 | O 1 0 1 1 1 X | X | X | X 32 0B8000h to OBFFFFh
SA29 | O 1 0 1 1 0 X | X | X | X 32 0B0000h to OB7FFFh
Bl sa28 | 0 1 0 1 0 1 X | X | X | X 32 0AB8000h to OAFFFFh
alsa27 | o 1 0 1 0 0 X | X | X | X 32 0A0000h to OA7FFFh
E SA26 | O 1 0 0 1 1 X | X | X | X 32 098000h to 09FFFFh
B| SA25 | O 1 0 0 1 0 X | X | X | X 32 090000h to 097FFFh
SA24 | 0O 1 0 0 0 1 X | X | X | X 32 088000h to 08FFFFh
SA23 | O 1 0 0 0 0 X | X | X | X 32 080000h to 087FFFh
SA22 | O 0 1 1 1 1 X | X | X | X 32 078000h to 07FFFFh
SA21 | O 0 1 1 1 0 X | X | X | X 32 070000h to 077FFFh
SA20 | O 0 1 1 0 1 X | X | X | X 32 068000h to 06FFFFh
SA19 | O 0 1 1 0 0 X | X | X | X 32 060000h to 067FFFh
SA18 | O 0 1 0 1 1 X | X | X | X 32 058000h to O5FFFFh
SA17 | O 0 1 0 1 0 X | X | X | X 32 050000h to 057FFFh
SA16 | O 0 1 0 0 1 X | X | X | X 32 048000h to 04FFFFh
SA15 | O 0 1 0 0 0 X | X | X | X 32 040000h to 047FFFh
SA14 | O 0 0 1 1 1 X | X | X | X 32 038000h to 03FFFFh
SA13 | O 0 0 1 1 0 X | X | X | X 32 030000h to 037FFFh
SA12 | O 0 0 1 0 1 X | X | X | X 32 028000h to 02FFFFh
SA1l1 | O 0 0 1 0 0 X | X | X | X 32 020000h to 027FFFh
SA10 | O 0 0 0 1 1 X | X | X | X 32 018000h to 01FFFFh
B SA9 0 0 0 0 1 0 X | X | X | X 32 010000h to 017FFFh
al| SA8 0 0 0 0 0 1 X | X | X | X 32 008000h to OOFFFFh
n| SA7 0 0 0 0 0 0 1 1 1 X 4 007000h to 007FFFh
k| sa6 0 0 0 0 0 0 1 1 0 X 4 006000h to 006FFFh
A SA5 0 0 0 0 0 0 1 0 1 X 4 005000h to 005FFFh
SA4 0 0 0 0 0 0 1 0 0 X 4 004000h to 004FFFh
SA3 0 0 0 0 0 0 0 1 1 X 4 003000h to 003FFFh
SA2 0 0 0 0 0 0 0 1 0 X 4 002000h to 002FFFh
SAl 0 0 0 0 0 0 0 0 1 X 4 001000h to 001FFFh
SA0 0 0 0 0 0 0 0 0 0 X 4 000000h to 000FFFh
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Sector Group Addresses Table (Top Boot Type)

Sector group | A 20 A1 Aais A Ais Ais A1 A1z A1z Sectors
SGAO 0 0 0 0 0 0 X X X SA0
0 1
SGAl 0 0 0 0 1 0 X X X SAlto SA3
1 1
SGA2 0 0 0 1 X X X X X SA4 to SA7
SGA3 0 0 1 0 X X X X X SA8 to SAl1l
SGA4 0 0 1 1 X X X X X SA12 to SA15
SGA5 0 1 0 0 X X X X X SA16 to SA19
SGA6 0 1 0 1 X X X X X SA20 to SA23
SGA7 0 1 1 0 X X X X X SA24 to SA27
SGA8 0 1 1 1 X X X X X SA28 to SA31
SGA9 1 0 0 0 X X X X X SA32 to SA35
SGA10 1 0 0 1 X X X X X SA36 to SA39
SGA11 1 0 1 0 X X X X X SA40 to SA43
SGA12 1 0 1 1 X X X X X SA44 to SA47
SGA13 1 1 0 0 X X X X X SA48 to SA51
SGAl4 1 1 0 1 X X X X X SA52 to SAB5
SGA15 1 1 1 0 X X X X X SA56 to SA59
0 0
SGA16 1 1 1 1 0 1 X X X SA60 to SA62
1 0
SGAl7 1 1 1 1 1 1 0 0 0 SA63
SGA18 1 1 1 1 1 1 0 0 1 SA64
SGA19 1 1 1 1 1 1 0 1 0 SA65
SGA20 1 1 1 1 1 1 0 1 1 SA66
SGA21 1 1 1 1 1 1 1 0 0 SA67
SGA22 1 1 1 1 1 1 1 0 1 SA68
SGA23 1 1 1 1 1 1 1 1 0 SA69
SGA24 1 1 1 1 1 1 1 1 1 SA70
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Sector Group Addresses Table (Bottom Boot Type)

Sector group | A 20 A1 Aais A Ais Ais A1 A1z A1z Sectors
SGAO 0 0 0 0 0 0 0 0 0 SAO0
SGAl 0 0 0 0 0 0 0 0 1 SAl
SGA2 0 0 0 0 0 0 0 1 0 SA2
SGA3 0 0 0 0 0 0 0 1 1 SA3
SGA4 0 0 0 0 0 0 1 0 0 SA4
SGA5 0 0 0 0 0 0 1 0 1 SA5
SGA6 0 0 0 0 0 0 1 1 0 SA6
SGA7 0 0 0 0 0 0 1 1 1 SA7

0 1
SGA8 0 0 0 0 1 0 X X X SA8 to SA10
1 1
SGA9 0 0 0 1 X X X X X SA11 to SA14
SGA10 0 0 1 0 X X X X X SA15 to SA18
SGA11 0 0 1 1 X X X X X SA19 to SA22
SGA12 0 1 0 0 X X X X X SA23 to SA26
SGA13 0 1 0 1 X X X X X SA27 to SA30
SGAl4 0 1 1 0 X X X X X SA31to SA34
SGA15 0 1 1 1 X X X X X SA35 to SA38
SGA16 1 0 0 0 X X X X X SA39 to SA42
SGA17 1 0 0 1 X X X X X SA43 to SA46
SGA18 1 0 1 0 X X X X X SA47 to SA50
SGA19 1 0 1 1 X X X X X SA51 to SA54
SGA20 1 1 0 0 X X X X X SA55 to SA58
SGA21 1 1 0 1 X X X X X SA59 to SA62
SGA22 1 1 1 0 X X X X X SAB3 to SA66
0 0
SGA23 1 1 1 1 0 1 X X X SA67 to SA69
1 0
SGA24 1 1 1 1 1 1 X X X SA70
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Sector Group Protection Verify Autoselect Codes Table (Top Boot Type)

Type A2oto Az As As Az A1 Ao Code (HEX)
Manufacture’s Code BA Vie Vie Vie Vie Vie 04h
Device Code BA Vio Vi Vie Vio ViH 227Eh
Extended Device BA Vi ViH ViH ViH Vi 220Ah
Code BA Vi Vi Vi Vi Vi 2201h
?reo(ZttEOétgLOUp SA Vie Vi Vic ViH Vie 01h*

*: Outputs 01h at protected sector group addresses and outputs 00h at unprotected sector group addresses.

Expanded Autoselect Code Table (Top Boot Type)

Type Code | DQis | DQu | DQ1s | DQi2 | DQu1 | DQ1o | DQs | DQs | DQ7 | DQs | DQs | DQs | DQs | DQ2 | DQ:1 | DQo
Manufacture’s osh| 0o|o|lo|o|o]lo|lo|o|o|lo|lo|o|o|1]|o0]oO
Code
Device Code 227Eh| O 0 1 0 0 0 1 0 0 1 1 1 1 1 1 0
Extended 220Ah| 0 0 1 0 0 0 1 0 0 0 0 0 1 0 1 0

Device Code 2200hf 0o |o|1|l0]O0|O|21|0|lO]|]O|]O|O]|]O|O|O]|1
Sector Group

othf oo |O0|lO0O|lO|l0O0O|J]O0O]J]O]J]O]J]O]O]O]|O0O]O0]O0]1

Protection
Sector Group Protection Verify Autoselect Codes Table (Bottom Boot Type)

Type Az20to A As As Az A1 Ao Code (HEX)
Manufacture’s Code BA Vi Vie Vio Vi Vie 04h
Device Code BA Vi Vi Vi Vi ViH 227Eh
Extended Device Code BA Vi Vi Vi Vi Vi 220Ah

BA ViL ViH ViH VH ViH 2200h
Sector Group Protection SA ViL Vi Vi ViH Vi 01h*

*: Qutputs 01h at protected sector group addresses and outputs 00h at unprotected sector group addresses.

Expanded Autoselect Code Table (Bottom Boot Type)

Type Code |DQis | DQis | DQis | DQ12 | DQu1 | DQio | DQo | DQs | DQ7 | DQs | DQs | DQ4 | DQs | DQ2 | DQ: | DQo
Manufacture's | o4 1 90| 0| o |o|o|o|ololo]lo|lololo|1]|0]o
Code
Device Code 227Eh| O 0 1 0 0 0 1 0 0 1 1 1 1 1 1 0
Extended 220Ah| O 0 1 0 0 0 1 0 0 0 0 0 1 0 1 0

Device Code  |2200n| 0 | 0 |1 | 0| O0|O|1|0|0O]|]O|O0O|O0O|O0O]|]O|O]|oO

Sector Group
Protection

oth |00} 0}|0O0O}|O0O|]O|jO]JO]jJO|JO|JO|0O0|0|0|O0]|1
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Command Definitions Table

Bus | Fistbus | Secondbus | Thirdbus | FOUMRBUS 1 iy pus Sixth bus
Command write | \yrite cycle write cycle write cycle cle y write cycle write cycle

sequence cycles

reqd | Addr. |Data |Addr. |Data |Addr. bData PAddr. Data Addr. Data Addr. Data

Read/Reset*! 1 | xxxh | Foh | O 0 0 0 0 0 0 0 0 0
Read/Reset*! 3 | 555h | AAh | 2AAh | 55h | 555h | Foh | RA | RD | O 0 0 0
Autoselect 3 | 555n | AAh | 2AAh | 55h ég?g 9oh | O 0 0 O 0 0
Program 4 | 555h | AAh | 2AAh | 55h | 555h | Ah | PA | PD | O 0 0 0
Program 1 BA | Boh | O 0 0 0 0 0 0 0 0 O
Suspend
Program 1 BA | 30h | O 0 0 O 0 0 O 0 0 O
Resume
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 ad O ad O O ad O O ad
Erase Resume 1 BA 30h 0O 0O 0O 0 0O 0O O 0 0O O
Setto 3 | 555n | AAh | 2AAh | 55h | B55h | 20n | O 0 0 0 0 0
Fast Mode
Fast

2 | xxxh|Aoh| PA | PD 0 0 0 0 0 0 0 0
Program *?
Resetfrom Fast | BA | 90h | XXxh | Foh*s | O 0 0 0 0 0 0 0
Mode *2
Extended
Sector Group 4 XXXh | 60h | SPA | 60h SPA 40h | SPA SD d O O d
Protection *3
Query * 1 (SBSAh) 98h | O 0 0 0 0 0 0 0 0 0
:L‘i‘:ye“ROM 3 | 555h | AAh | 2AAh | 55h | 555h | 88h | O 0 0 0 0 0
HiddenROM 4 | 555h | AAh | 2aah | s5h | ss5h | Aoh | RAY pp | g 0 0 O
Program *> PA
HiddenROM (HRBA)
Exit #e 4 | 555h | AAh | 2AAh | 55h | CCt | g0 | xxxh | 00h | O 0 0 O

(Continued)

20
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(Continued)
*1 : Both of these reset commands are equivalent.

*2 : This command is valid during Fast Mode.
*3 : This command is valid while RESET = V.
*4 : The valid address are As to Ao.

*5 : This command is valid during HiddenROM mode.

*6 : The date “00h” is also acceptable.

Notes: ¢

Address bits Az to A1z = X =“H” or “L” for all address commands except or Program Address (PA) , Sector

Address (SA) , Bank Address (BA) .

Bus operations are defined in

“User Bus Operations Tables” (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 Azo, Ais, A1s, A17, Ais, A1s, Ai4, A1z, and
A1z will uniquely select any sector.

BA = Bank Address (Azo to Ais)

RD = Data read from location RA during read operation.

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

SPA = Sector group address to be protected. Set sector group address and (As, As, Az, 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 HiddenROM area

Top Boot Type Word Mode : 1FF000h to 1FFO7Fh

Bottom Boot Type Word Mode : 000000h to 00007Fh
HRBA = Bank Address of the HiddenROM area

Top Boot Type tA20=A19=A18=1

Bottom Boot Type cA20=A19=A18=0

The system should generate the following address patterns :

Word Mode : 555h or 2AAh to addresses Ao to Ao
Both Read/Reset commands are functionally equivalent, resetting the device to the read mode.
The command combinations not described in “Command Definitions Table” are illegal.
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2. AC Characteristics
* Read Only Operations Characteristics

Symbol Test Value* _

Parameter JEDEC | Standard | SeUP Min Max on

Read Cycle Time tavav tre — 70 O ns
Address to Output Delay tavov tacc %f::\\//l 'LL 0 70 ns
Chip Enable to Output Delay teLQu tce OE = V. O 70 ns
Output Enable to Output Delay teLqv toe — g 30 ns
Chip Enable to Output High-Z teHqz tor — O 25 ns
Output Enable to Output High-Z teHoz tor — O 25 ns
QupUHOUTime fOmAOS%eS | wex | e | — | o | O | ns
RESET Pin Low to Read Mode — treADY — 0 20 s

* : Test Conditions:
Output Load : 1 TTL gate and 30 pF
Input rise and fall times: 5 ns
Input pulse levels : 0.0 Vto 3.0V
Timing measurement reference level
Input : 0.5 x Vccf
Output : 0.5 x Vccf

22
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» Write/Erase/Program Operations

Symbol Value )

Parameter . Unit
JEDEC | Standard | Min Typ Max

Write Cycle Time tavav twe 70 O g ns
Address Setup Time tavwe tas 0 O O ns
égld"rnegss Setup Time to OE Low During Toggle Bit . taso 12 0 0 ns
Address Hold Time twiax tan 45 O O ns
?ggéisgi?ggl;lge from CEf or OE High During . tani 0 0 0 ns
Data Setup Time tovwh tos 30 O a ns
Data Hold Time twHDx ton 0 g g ns
Output Enable Read . . tomn 0 0 0 ns
Hold Time Toggle and Data Polling 10 O | ns
CEf High During Toggle Bit Polling — tcepH 20 O a ns
OE High During Toggle Bit Polling — toepH 20 g g ns
Read Recover Time Before Write torwL terwL 0 O O ns
Read Recover Time Before Write teHEL teHEL 0 g | ns
CEf Setup Time teLwL tes 0 a 0 ns
WE Setup Time twier tws 0 a 0 ns
CEf Hold Time twHEH teH 0 O O ns
WE Hold Time terwH twH 0 O 0 ns
Write Pulse Width twown twe 35 O O ns
CEf Pulse Width teLen tee 35 O O ns
Write Pulse Width High twHwL tweH 25 O a ns
CEf Pulse Width High terEL tcrH 25 a 0 ns

Sector Erase Operation*! twHwH2 twHwH2 O 0.5 | S
Vecf Setup Time — tves 50 O a us
Rise Time to Vip *? — tvior 500 ad g ns
Rise Time to Vip *? — tvaccr 500 O 0 ns
Voltage Transition Time *2 — tvLHT 4 O g us
Write Pulse Width *2 — twep 100 O g Hs
OE Setup Time to WE Active *2 — toesp 4 a | Us
CEf Setup Time to WE Active *2 — tcsp 4 0 a Hs
Recover Time from RY/BY — tre 0 O | ns
RESET Pulse Width — tre 500 O ad ns
RESET High Level Period before Read — trH 200 O g ns
Program/Erase Valid to RY/BY Delay — teusy O O 90 ns
Delay Time from Embedded Output Enable — teoe O O 70 ns
Erase Time-Out Time — trow 50 O ad HS
Erase Suspend Transition Time — tspp O O 20 us

*1 : This does not include the preprogramming time.
*2 : This timing is for Sector Group Protection operation.
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* Read Cycle (Flash)

< tre >
Address
>< Address Stable ><
< tacc »
CEf \_ /
[e— toe — [— tor —¥
OE \; 7/
toen >
WE i
_7 < tces >
High-Z /// >>> High-Z
D Output Valid
Q ANNN P
tre
Address >< Address Stable ><
tacc
CEf
—{ trH «j\
- trp tRH | teer
RESET _\g 7/
[*— toH —
High-Z
DQ 9 << Output Valid >

24
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« Write Cycle (WE control) (Flash)

3rd Bus Cycle Data Polling
Address * sesh * P RRAXAX P XAXKX A
I twe e P tRc —=|
S a
tcs I__ _" tcH tees e

teHwL e toe
I [-—

twp tweH twHwH1

{ AOh ] { PD ) { DQ7 X Dour ) Dour

Notes : ¢ PA is address of the memory location to be programmed.
« DQ~ 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.
* These waveforms are for the x16 mode.

DQ

) 1L
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« Write Cycle (CE f control) (Flash)

3rd Bus Cycle Data Polling

R X

==
ﬁ/

oF { \ /

Address 555h

3
g*

tws—

il

tGHEL —

tee | tepn ' twhwHL
= j_\‘\_;f_
tps
— toH
w A<

Notes : ¢ PA is address of the memory location to be programmed.
« 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.
» These waveforms are for the x16 mode.

26
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« AC Waveforms Chip/Sector Erase Operations (Flash)

Address * 555h * 2AAN * 555h X 555h X 2AAh X SA* X

twe T 1

tas taH

AN wwa
\_

(@)
m
—
]

tcs —» |- = tcH

twp tweH

1Y o Ve Van VanVanV,

teHwL

Rl
\ _+

tos

L

30h for Sector Erase

/ \ / \ / \ /10h/\
AAh 55h 80h AAh 55h
po / T/ L/ "/ 30h
tvcs —
Vecf

*: SAis the sector address for Sector Erase. Addresses = 555h for Chip Erase.
Note : These waveform are for the x16 mode.
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« AC Waveforms for Data Polling during Embedded Algorithm Operations (Flash)

CEf
\
— ftcH toe [~ toF —>
OE
toen
WE i
teEr
— _ \ — D07 = High-Z
DQr Dataln ) <<< DQ7 Vanggbata »})—
TWHWHZ1 or 2 |
" ) High-Z
(DQeItDOQDQo) Datain ) <<< DQs to DQo = Output Flag '\3,2"[}°D28>>>>—
e—— tBUSsY teoE
RY/BY
*: DQ7 = Valid Data (The device has completed the Embedded operation.)

28
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» AC Waveforms for Toggle Bit during Embedded Algorithm Operations (Flash)

Address

taHT | taso taHT | tas

tcerPH

WE /
toen toerH toen
OE
1 X /N
toH toe teer”
DOs/D Dat Toggle Toggle l/ToggIe\ /Stop_ \ / Output
Qs/DQ2 ata Data Data Data / \{ogglmg/ Valid

tBusy
RY/BY J\ /

*: DQs stops toggling (The device has completed the Embedded operation).
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» Back-to-back Read/Write Timing Diagram (Flash)

Read Command Read ‘ Command Read Read ‘
twc tRC twc tRC tRC
BA2 BA2
< BAl1 (PA) BAl1 >< (PA)

tAH

CEf

/\

‘ trRC
Address :* BAL X (E4h) )
tas
_\

tas

toE

OE
WE
| tos tDH | toF|
DQ Valid Valid Valid
Output Intput Output
(AOh)

tDF

(PD)

tcePH

Output

Status>—

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

e\ /

—= Rising edge of the last write pulse

Entire programming

or erase operations

]
RY/BY % /

tBusy

« RESET, RY/BY Timing Diagram (Flash)

e v/

RESET SK -*l~
——trP

RY/BY \

—| tRB |

tREADY

31
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« Temporary Sector Unprotection (Flash)

Vecf tvior
< tvesplep € tuinr

CEf
\_/_\7%/ o
WE

— tvint —P

Program or Erase Command Sequence

RY/BY \_/ /

——  Unprotection Period ——

32
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» Extended Sector Group Protection (Flash)

Vecf
tves

s o et et
S G € G S @ )
“ N4 \ /\
. % ZZ \ / \—/
: N/ \ [\

CEf S Z 1

OF / \ /
_— TIME-OUT

Data —< 60h 60h 40h \ O1h >—< 60h

toe

~—

SGAX : Sector Group Address to be protected
SGAYy : Next Group Sector Address to be protected
TIME-OUT : Time-Out window = 250 ps (Min)
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 Accelerated Program (Flash)

Vccf
tvaccr
tves r— tvLHT

VACC --------------- - -

W/Af:\é /
o S A
& S N

tvLHT
¢—— tvuht —  Program Command Sequence <

RY/BY

|«— Acceleration period ————»
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3. Erase and Programming Performance

Limits
Parameter Unit Comments
Min Typ Max

Sector Erase Time a 0.5 2.0 S EXCIUdeS programming time

prior to erasure
. . Excludes system-level

Word Programming Time O 6.0 100 us
overhead

Chip Programming Time O ad 100 S Excludes system-level
overhead

Program/Erase Cycle 100,000 ad a cycle a
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m 4 M SRAM for MCP

1. AC Characteristics
» Read Cycle (SRAM)

Parameter Symbol - Value Unit
Min Max

Read Cycle Time tre 70 — ns
Address Access Time taa — 70 ns
Chip Enable (CE1s) Access Time tcon — 70 ns
Chip Enable (CE2s) Access Time tcoz — 70 ns
Output Enable Access Time toe — 35 ns
LB, UB to Output Valid tea — 70 ns
Chip Enable (CE1s Low and CE2s High) to Output Active tcoe 5 — ns
Output Enable Low to Output Active toee 0 — ns
UB, LB Enable Low to Output Active tee 0 — ns
Chip Enable (CE1s High or CE2s Low) to Output High-Z too — 25 ns
Output Enable High to Output High-Z topo — 25 ns
UB, LB Output Enable to Output High-Z tep — 25 ns
Output Data Hold Time ton 10 — ns

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 Vccs
Timing measurement reference level
Input: 0.5xVcces
Output: 0.5xVccs
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» Read Cycle (SRAM)

X A
tan — &»‘
cess 111177771777 _ 7 /////////|////////////
o T T U,
= T | i
o too : i
/1 /Y
0 o RRIX vawmommowen @—

Note: WE remains HIGH for the read cycle.
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» Write Cycle (SRAM)

Parameter Symbol - Value Unit
Min Max

Write Cycle Time twe 70 — ns
Write Pulse Width twe 50 — ns
Chip Enable to End of Write tew 55 — ns
Address valid to End of Write taw 55 — ns
UB, LB to End of Write tew 55 — ns
Address Setup Time tas 0 — ns
Write Recovery Time twr 0 — ns
WE Low to Output High-Z toow — 25 ns
WE High to Output Active toew 0 — ns
Data Setup Time tos 30 — ns
Data Hold Time tow 0 — ns
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* Write Cycle* * (WE control) (SRAM)

- Y
tas

.

| tew

S N S
O ) SR

S/ )

toew

o~ T T T
S S s Vs

*1 : If OE is HIGH during the write cycle, the outputs will remain at high impedance.

*2 . 1f CE1s goes LOW (or CE2s goes HIGH) coincident with or after WE goes LOW, the output
will remain at high impedance.

A

*3: If CE1s goes HIGH (or CE2s goes LOW) coincident with or before WE goes HIGH, the output
will remain at high impedance.

*4 . Because I/O signals may be in the output state at this Time, input signals of reverse polarity
must not be applied.
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» Write Cycle* ! (CE1s control) (SRAM)

v Y X

T s T

cets NN e

e

= LTI ULy,

S R

BE
[

A\
y

*1 : If OE is HIGH during the write cycle, the outputs will remain at high impedance.

*2 : Because /O signals may be in the output state at this Time, input signals of reverse
polarity must not be applied.
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» Write Cycle * 1 (CE2s Control) (SRAM)

s N X
4tA_S>| twe twr
LTI LA

=TI |

T\

= I |

toow

*1 : If OE is HIGH during the write cycle, the outputs will remain at high impedance.

*2 . Because I/O signals may be in the output state at this Time, input signals of reverse
polarity must not be applied.
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+ Write Cycle * 1 (LB, UB Control) (SRAM)

X A
S S

s I ST

<=2 NN IR \ AN

aw = /

>
S s WV////

*1 : If OE is HIGH during the write cycle, the outputs will remain at high impedance.

*2 : Because I/O signals may be in the output state at this Time, input signals of reverse
polarity must not be applied.
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2. Data Retention Characteristics (SRAM)

Value .
Parameter Symbol - Unit
Min Typ Max
Data Retention Supply Voltage VoH 15 — 3.1 Y
Standby Current Von=3.0V lops2 — — 10 HA
Chip Deselect to Data Retention Mode Time tcor 0 — — ns
Recovery Time tr tre — — ns

Note : trc: Read cycle time

* CE1s Controlled Data Retention Mode * 1

Vces Data Retention Mode

27V = — — — —_—_ - ) \-—_———_ - - — — - - = = _— — _—_—-

Vees — 0.2V

GND

*1: In CE1ls controlled data retention mode, input level of CE2s should be fixed Vccs to Vees—0.2 V or Vss
to 0.2 V during data retention mode. Other input and input/output pins can be used between —0.3 V to
Vces+0.3 V.

*2 : When CEls is operating at the Vin Min level, the standby current is given by Iseis during the transition
of Vces from Vees Max to Vin Min level.

* CE2s Controlled Data Retention Mode *

Vces Data Retention Mode

Vi tcor tr
CE2s
Vio

""" TTITITR [TTTTTT]

*: In CE2s controlled data retention mode, input and input/output pins can be used between
—-0.3 Vto Vces+0.3 V.
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m PIN CAPACITANCE

Value
Parameter Symbol Test Setup Unit
Typ Max
Input Capacitance Ci Vin=0 11 14 pF
Output Capacitance Cour Vour =0 12 16 pF
Control Pin Capacitance Cinz Vin=0 14 16 pF
WP/ACC Pin Capacitance Cins Vin=0 21.5 26 pF
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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 (Vi) 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

MB84VvD2218 1 FM  -70 PBS

PACKAGE TYPE
PBS = 56-ball FBGA

SPEED OPTION
See Product Selector Guide

Device Revision

Bank Architecture
1= 4Mbit/12Mbit/ 12Mbit / 4Mbit (Flex Bank)

DEVICE NUMBER/DESCRIPTION
32Mega-bit (2M x 16-bit) Dual Operation Flash Memory
3.0 V-only Read, Program, and Erase
4Mega-bit (256K x 16-bit) SRAM

BOOT CODE SECTOR ARCHITECTURE
84VvD2218 = Top sector
84VvD2219 = Bottom sector
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m PACKAGE DIMENSION

56-ball plastic FBGA
(BGA-56P-M03)

9.00+0.10(.354+.004)

1.2(.047) (Mounting height)
MAX. 5.60(.220)
0.30:0.10 0.80
-
(0122.004) (Stand off) (031)

O00bbO
OO000000O0
O0000000
5.60(.220) © O O 00O
0.80 OO0 [ONONG)
(.031) O00OO0OO0O00O0
O00OO0OO0O00OO0
?OOOOO

KJHGFEDCBA
INDEX-MARK AREA
+0.10
56-20.45 -0.05 _
= 0.08(.003) ®
(56-0.018 ,188;') L0039
| CAVAUEVAVAVAWY)
(>[0.10(.004)

7.00£0.10
(:276+.004)

=
(ACAVAVAVAWAWAw

PN WSO N ©

© 2002 FUJITSU LIMITED BGA560030Sc-1-1

Dimensions in mm (inches)
Note: The values in parentheses are reference values.
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FUJITSU LIMITED

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, such as descriptions of function and application
circuit examples, in this document are presented solely for the
purpose of reference to show examples of operations and uses of
Fujitsu semiconductor device; Fujitsu does not warrant proper
operation of the device with respect to use based on such
information. When you develop equipment incorporating the
device based on such information, you must assume any
responsibility arising out of such use of the information. Fujitsu
assumes no liability for any damages whatsoever arising out of

the use of the information.

Any information in this document, including descriptions of
function and schematic diagrams, shall not be construed as license
of the use or exercise of any intellectual property right, such as
patent right or copyright, or any other right of Fujitsu or any third
party or does Fujitsu warrant non-infringement of any third-party’s
intellectual property right or other right by using such information.
Fujitsu assumes no liability for any infringement of the intellectual
property rights or other rights of third parties which would result
from the use of information contained herein.

The products described in this document are designed, developed
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 an inherent chance 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 Law of Japan, the prior
authorization by Japanese government will be required for export
of those products from Japan.
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