FUJITSU MICROELECTRONICS
DS05-11460-1E

MEMORY Mobile FCRAM™

CMOS

32 M Bit (2 M word x 16 bit)
Mobile Phone Application Specific Memory

MB82DP02183F-es.

B DESCRIPTION

The MB82DP02183F is a CMOS Fast Cycle Random Access Memory (FCRAM*) with asynchronous Static
Random Access Memory (SRAM) interface containing 33, 554, 432 storages accessible in a 16-bit format.

This MB82DP02183F is suited for mobile applications such as Cellular Handset and PDA.
*: FCRAM is a trademark of Fujitsu Microelectronics Limited, Japan

B FEATURES

» Asynchronous SRAM Interface
» Fast Access Time : taa = tce = 65 ns Max
» 8 words Page Access Capability : tean = 20 ns Max
» Low Voltage Operating Condition : Voo =2.6 Vto 3.1V
* Operating Temperature: Ta=0°Cto + 70 °C
» Byte Control by LB and UB
* Low Power Consumption : looa1 = 30 mA Max
Iobs1 = 120 pA Max
 Various Power Down mode : Sleep

4 M-bit Partial

8 M-bit Partial
B MAIN SPECIFICATIONS

Parameter MB82DP02183F-65L

Access Time (Max) (tce, tan) 65 ns
Active Current (Max) (Ibpa1) 30 mA
Standby Current (Max) (loos1) 120 pA
Power Down Current (Max) (loops) 10 uA
Copyright©2009 FUJITSU MICROELECTRONICSLIMITED All rights reserved FU]ITSU
2009.8
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B PIN ASSIGNMENT

(TOP VIEW)
A B C D E F G H J K L M
8 (}QE} (]QE} (:A;Q} (]QE} :\’j&E} ('Aié} (LE} ('\};;} ‘Ne (Ifé}
7 NC NC A11 A12 A13 A14 NC DQ15 DQ7 DQ14 NC NC
6 Cha i ans (o 3 { A} (Do) iDeus s (D)
5 vﬁ CE2 Azo DQ4 VDD NC
4 ‘o’ :j::}lj:;- ‘ou’ (5Qs} { oo’} o
3 (1808 { A { A} (D1 {Dos? ius (D
2 NC A7 Ae A5 A4 VSS ﬁ DQo DQs NC NC
1 NC NC A3 A2 A1 Ao NC C_El NC NC
(BGA-71P-M03)

B PIN DESCRIPTION

Pin Name Description
Azo t0 Ao Address Input

CE1l Chip Enable 1 (Low Active)

CE2 Chip Enable 2 (High Active)

WE Write Enable (Low Active)

OE Output Enable (Low Active)

LB Lower Byte Control (Low Active)

UB Upper Byte Control (Low Active)
DQr7 to DQo Lower Byte Data Input/Output
DQss to DQs Upper Byte Data Input/Output

Vop Power Supply Voltage

Vss Ground

NC No Connection

DU Don't Use

2 FUCI?TSU DS05-11460-1E



B BLOCK DIAGRAM

MB82DP02183F-e5.
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B FUNCTION TRUTH TABLE

== o= | w2 | & | Tm DQr to DQss to
Mode CE2 | CE1 | WE | OE LB UB | Az to Ao DQo DOs
Standby (Deselect) H H X X X X X High-Z High-Z
Output Disable*! H H X X *3 High-Z High-Z
Output Disable (No Read) H H Valid High-Z High-Z
Read (Upper Byte) H L Valid High-Z Out[_)ut
Valid
: - Output
. utpu _—
Read (Lower Byte) L H Valid valid High-Z
. Output Output
Read (Word) H L L L Valid valid valid
No Write H H Valid Invalid Invalid
Write (Upper Byte) H L Valid Invalid | Input Valid
L H*4
Write (Lower Byte) L H Valid |InputValid| Invalid
Write (Word) L L Valid |InputValid | Input Valid
Power Down*? L X X X X X X High-Z High-Z

Note : L = Vi, H = Vi, X can be either V. or Vin, High-Z = High impedance

*1 : Should not be kept this logic condition longer than 1 us.

*2 : Power Down mode can be entered from standby state and all DQ pins are in High-Z state.
Data retention depends on the selection of Power Down program. Refer to “B POWER DOWN?” for the detail.

*3 : Can be either ViL or Vi but must be valid before read or write.

*4 : OE can be Vi during write operation if the following conditions are satisfied;
(1) Write pulse is initiated by CE1. Refer to “(12) Read/Write Timing 1-1 (CEL1 Control)” in “B TIMING

DIAGRAMS”.

(2) OE stays Vi during write cycle.

o)
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B POWER DOWN
e Power Down

The Power Down is low power idle state controlled by CE2. CE2 Low drives the device in Power Down mode
and maintains low power idle state as long as CE2 is kept Low. CE2 High resumes the device from Power Down
mode.

This device has three Power Down modes, Sleep, 4 M-bit Partial and 8 M-bit Partial. The selection of Power
Down mode can be programmed by series of read/write operation. Each mode has following data retention
features.

Mode Data Retention Retention Address
Sleep (default) No N/A
4 M-bit Partial 4 M bits 000000h to 03FFFFh
8 M-bit Partial 8 M bits 000000h to 07FFFFh

The default state is Sleep and it is the lowest power consumption but all data will be lost once CE2 is brought
to Low for Power Down. It is not required to program to Sleep mode after power-up.

e Power Down Program Sequence

The program requires total six read/write operations with unique address and data. The device should be in
standby mode in the interval between each read/write operation. The following table shows the detail sequence.

Cycle # Operation Address Data
#1 Read 1FFFFFh (MSB) Read Data (RDa)
#2 Write 1FFFFFh RDa
#3 Write 1FFFFFh RDa
#4 Write 1FFFFFh Don't Care (X)
#5 Write 1FFFFFh X
#6 Read Address Key Read Data (RDb)

The Cycle#l is to read from most significant address (MSB).

The Cycle#2 and Cycle#3 are to write to MSB. If the Cycle#2 or Cycle#3 is written into the different address,
the program is cancelled and the data written by the Cycle#2 or Cycle#3 is valid as a normal write operation. It
is recommended to write back the data (RDa) read by Cycle#1 to MSB in order to secure the data.

The Cycle#4 and Cycle#5 are to write to MSB. The data of Cycle#4 and Cycle#5 becomes the same arbitrary
data (Don't-Care). If the Cycle#4 or Cycle#5 is written into different address, the program is also cancelled but
write data may not be written as normal write operation.

The Cycle#6 is to read from specific address key for mode selection. And read data (RDDb) is invalid.

Once this program sequence is performed from a Partial mode to the other Partial mode, the written data stored
in memory cell array may be lost. Therefore, this program should be performed prior to regular read/write
operation if Partial Power Down mode is used.

¢ Address Key

The address key has following format.

Address
Mode -
A2 Ao Aus to Ao Hexadecimal
Sleep (default) 1 1 1 1FFFFFh
4 M-bit Partial 1 0 1 17FFFFh
8 M-bit Partial 0 1 1 OFFFFFh

DS05-11460-1E FUﬁTSU 5
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B ABSOLUTE MAXIMUM RATINGS

Rating .
Parameter Symbol - Unit
Min Max
Power Supply Voltage* Vop -0.5 + 3.6 \%
Input Voltage* ViN -0.5 +3.6 Vv
Output Voltage* Vout -0.5 + 3.6 \%
Short Circuit Output Current lout -50 + 50 mA
Storage Temperature Tste -55 + 125 °C

* . All voltages are referenced to Vss.

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.

B RECOMMENDED OPERATING CONDITIONS

Value .
Parameter Symbol - Unit
Min Max
b Supply Voltage*! Vob 2.6 3.1 \%
ower Su oltage
PPy g Vss 0 0 \Y/
Input High Voltage **. *? Vi1 Vop % 0.8 Voo + 0.2 \%
Input Low Voltage ***3 Vi -0.3 Voo x 0.2 \
Ambient Temperature Ta 0 +70 °C

*1 : All voltages are referenced to Vss.

*2 : Maximum DC voltage on input or I/O pins is Voo + 0.2 V. During voltage transitions, inputs may overshoot to
Voo + 1.0 V for periods of up to 5 ns.

*3 : Minimum DC voltage on input or I/O pins is -0.3 V. During voltage transitions, inputs may undershoot Vss to

-1.0 V for periods of up to 5 ns.

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
representatives beforehand.

B PACKAGE PIN CAPACITANCE

(f=1 MHz, TA=+25 °C)
- Value )
Parameter Symbol | Test conditions - Unit
Min Typ Max
Address Input Capacitance Cina Vn=0V — — 5 pF
Control Input Capacitance Cinz Vin=0V — — 5 pF
Data Input/Output Capacitance Cio Vio=0V — — 8 pF

o)
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B ELECTRICAL CHARACTERISTICS

1. DC Characteristics

MB82DP02183F-65L
T

(Under recommended operating conditions unless otherwise noted)

. Value )
Parameter Symbol Test conditions - Unit
Min Max
Input Leakage Current L Vss < Vin < Voo -1.0 | +1.0 UA
Output Leakage Current Io Vss < Vour < Vop, Output Disable -1.0 | +1.0 HA
Output High Voltage Vou | Voo = Vop Min, lon =-0.5 mA 2.4 — \%
Output Low Voltage VoL lo.=1mA — 0.4 \%
loops |\, 0~ \/op Max, Sleep — 10 A
Voo Power Down Current Ioopa | Vin = VoD OF Vss, 4 M-bit Partial — 75 UA
loors | CE2 = Vs 8 M-bit Partial | — | 85 | pA
Voo = Voo Max, Vin = Vi1 or Vi,
loos | EE1 = CE2 = Vin — | 5 mA
Voo Standby Current
| V_DD = Vop Max, Vin = Vop Or Vss, o 120 A
PPt |CE1=CE2=Vm K
IobaL xDD =\>/D[z),rvl\?‘x’ tre/twe = Min — 30 mA
. IN= VIH IL,
Voo Active Current | CE1 = Vi and CE2 = Vi, e X A
DDA2 lout = 0 MA rc/tlwc = 1 US — m
V_DD =Vop Max, Vin = Vi1 or Vi,
Voo Page Read Current lobas  |CE1=Vw and CE2 = Vi, — 10 mA
loutr = 0 MA, terc = Min

Notes : o All voltages are referenced to Vss.

oo depends on the output termination, load conditions, and AC characteristics.

o After power on, initialization following power-up timing is required.
DC characteristics are guaranteed after the initialization.
* |oors, Iopps, loors, and Ioos: might be higher for up to 200 ms after power-up or Power Down/standby mode

entry.

DS05-11460-1E
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2. AC Characteristics
(1) Read Operation

(Under recommended operating conditions unless otherwise noted)

Parameter Symbol - Value Unit Notes
Min Max
Read Cycle Time tre 65 1000 ns *1,*2
CE1 Access Time tce — 65 ns |*3
OE Access Time toe — 40 ns |*3
Address Access Time taa — 65 ns *3,*5
LB, UB Access Time tea — 30 ns |*3
Page Address Access Time tean — 20 ns *3, *6
Page Read Cycle Time terc 20 1000 ns *1, *6, *7
Output Data Hold Time ton 5 — ns *3
CE1 Low to Output Low-Z teiz 5 — ns | *4
OE Low to Output Low-Z totz 10 — ns |*4
LB, UB Low to Output Low-Z teLz 0 — ns |*4
CE1 High to Output High-Z tenz — 12 ns |*3
OE High to Output High-Z tomz — 12 ns |*3
LB, UB High to Output High-Z terz — 12 ns |*3
Address Setup Time to CE1 Low tasc -5 — ns
Address Setup Time to OE Low taso 10 — ns
Address Invalid Time tax — 10 ns *5, *8
Address Hold Time from CE1 High tcHaH -6 — ns |*9
Address Hold Time from OE High toran -6 — ns
WE High to OE Low Time for Read twhoL 10 1000 ns |*10
CE1 High Pulse Width tep 10 — ns
*1 : Maximum value is applicable if CE1 is kept at Low without change of address input of Az to As.
*2 . Address should not be changed within minimum trc.
*3 . The output load 50 pF.
*4 . The output load 5 pF.
*5 : Applicable to Az to As when CE1 is kept at Low.
*6 : Applicable only to Az, A1 and Ao when CEL1 is kept at Low for the page address access.
*7 . In case page read cycle is continued with keeping CE1 stays Low, CE1 must be brought to High within
4 us. In other words, page read cycle must be closed within 4 us.
*8 . Applicable when at least two of address inputs among applicable are switched from previous state.
*9 : trc(Min) and terc(Min) must be satisfied.
*10 : If the actual value of twroL is shorter than specified minimum values, the actual taa of following Read may
become longer by the amount of subtracting the actual value from the specified minimum value.
8 FUﬁTSU DS05-11460-1E
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(2) Write Operation

(Under recommended operating conditions unless otherwise noted)

Parameter Symbol - Value Unit Notes
Min Max

Write Cycle Time twe 65 1000 ns *1,*2

Address Setup Time tas 0 — ns *3

CE1 Write Pulse Width tew 40 — ns |*2,*3

WE Write Pulse Width twe 40 — ns |*2,*3

LB, UB Write Pulse Width tew 40 — ns [*2,*3

LB, UB Byte Mask Setup Time tes -5 — ns |*4

LB, UB Byte Mask Hold Time teH -5 — ns |*5

Write Recovery Time twr 0 — ns *2,*6

CE1 High Pulse Width tep 10 — ns

WE High Pulse Width twhp 10 1000 ns *7

LB, UB High Pulse Width terp 10 1000 ns |*7

Data Setup Time tos 12 — ns

Data Hold Time ton 0 — ns

OE High to CE1 Low Setup Time for Write torcL -5 — ns |*8

OE High to Address Setup Time for Write toes 0 — ns *9

*1 : Maximum value is applicable if CE1 is kept at Low without any address change.

*2 . The sum of actual write pulse (tcw,twe Or tsw) and actual write recovery time (twr) must be equal or greater
than specified minimum twc.

*3: Write pulse is defined from High to Low transition of CE1, WE, LB or UB, whichever occurs last.

*4 : Applicable for byte mask only. Byte mask setup time is defined to the High to Low transition of CE1 or WE
whichever occurs last.

*5 : Applicable for byte mask only. Byte mask hold time is defined from the Low to High transition of CE1 or WE
whichever occurs first.

*6 . Write recovery is defined from Low to High transition of CE1, WE, LB or UB, whichever occurs first.

*7 : Maximum specification values of tw+r and texr are applicable to Output Disable mode when CEl=1L,
WE = OE = H after write operation. Refer to “(7) Write Timing 2 (WE Control)” in “BTIMING DIAGRAMS".

*8: If OE is Low after minimum towct, read cycle is initiated. In other words, OE must be brought to High within
5 ns after CE1 is brought to Low.

*9: If OE is Low after a new address input, read cycle is initiated. In other words, OE must be brought to High

at the same time or before the new address valid.

DS05-11460-1E FUﬁTSU 9
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(3) Power Down Parameters
(Under recommended operating conditions unless otherwise noted)

Value .
Parameter Symbol - Unit Notes
Min Max

CE2 Low Setup Time for Power Down Entry tesp 10 — ns
CE2 Low Hold Time after Power Down Entry tcap 65 — ns
CE1 High Hold Time following CE2 High .
after Power Down Exit [Sleep mode only] tort 300 o Hs 1
CEL1 High Hold Time following CE2 High o .
after Power Down Exit [not in Sleep mode] tonwe 65 ns 2
CE1 High Setup T|m<=T following CE2 High tons 0 . ns 1
after Power Down Exit

*1 : Applicable also to power-up.
*2 : Applicable when Partial mode is set.

(4) Other Timing Parameters
(Under recommended operating conditions unless otherwise noted)

Value .
Parameter Symbol - Unit | Notes
Min Max
CEL1 High to OE Invalid Time for Standby Entry tcHox 10 — ns
CE1 High to WE Invalid Time for Standby Entry teHwx 10 — ns |*1
CE2 Low Hold Time after Power-up tcan 50 — us
CE1 High Hold Time following CE2 High after Power-up tenn 300 — us
Input Transition Time tr 1 25 ns |*2

*1 : Some data might be written into any address location if tchwx(Min) is not satisfied.

*2 . The Input Transition Time (tr) at AC testing is 5 ns as shown in below. If actual tr is longer than 5 ns, it may
violate AC specification of some timing parameters.

(5) AC Test Conditions

Parameter Symbol Test Setup Value Unit
Input High Voltage ViH — Voo X 0.8 \Y
Input Low Voltage ViL — Voo x 0.2 \%
Input Timing Measurement Level VRer — Voo X 0.5 \Y
Input Transition Time tr Between ViL and Vi 5 ns

* AC Measurement Output Load Circuit

Vbb © l

Device under
0.1 uF

T Test
Vss © ¢

To Output
J/; 50 pF

10 DS05-11460-1E
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B TIMING DIAGRAMS

(1) Read Timing 1 (Basic Timing)

tRC

paess. XRZK Address val XRRK

tasc tCHAH tasc
tcE

CE1l N 4 N\
tcp
tcHz

toHz

r
(

tBA

tBHZ
tBLZ

toLz toH

DQ tcLz
(Output) < A >

Valid Data Output

3

Note : This timing diagram assumes CE2 = H and WE = H.

DS05-11460-1E FUT:[)TSU 11
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(2) Read Timing 2 (OE Control & Address Access)

trRC tax trRC
Address < Address Valid Address Valid
tAA tOHAH
o tan
CE1 Low
tAso toE
OE \\ /

toLz toH toH

DQ Valid Data> Valid Data > I
(Output) Output Output

Note : This timing diagram assumes CE2 = H and WE = H.

12 FUT:])TSU DS05-11460-1E



(3) Read Timing 3 (LB , UB Byte Control Access)

MB82DP02183F-e5.

tAax

Valid Data Output

Note : This timing diagram assumes CE2 = H and WE = H.

— trRC tAX .
Address > ( Address Valid > (
tAA
Cﬁl, OE Low
tBA tBA
LB N 7/ \\
tBA
uB \\ /
tBHZ tBHZ
tBLZ toH tBLZ [—» tOH
DQ7 to DQo I
(Output) < T p Q T XX
Valid Data Output Valid Data Output| tsHz
tBLZ toH
DQ15 to DQs
(Output) < A > QQ_

DS05-11460-1E
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(4) Read Timing 4 (Page Address Access after CE1 Control Access)

tRC

Address : : |
(A20 to A3) >Q< Address Valid >|§X><

tRC tPRC tPRC tPRC
Address . . . .
(A2 to Ao) Xx Address Valid AddressValid Address Vali Address Valid m
= tean (PAA tPar tCHAH
CE1 5\ /Z—
tce tcHz

toLz toH toH toH toH
oy RIRRK : PRRKK w KXXKK T DREKXK « RKx
Valid Data Output Valid Data Output
(Normal Access) (Page Access)

Note : This timing diagram assumes CE2 = H and WE = H.
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(5) Read Timing 5 (Random and Page Address Access)

tRC tax tRC tax .~
Address - -
(A20 to A3) Address Valid Address Valid
tRC tPRC trRC tPRC
Address -
(A2 to Ao) Address Valid ddress Valid Address Valid ddress Valid
taA tPAA tAA trPAA
CE1 Low
tAso toE
OE 5(
tBA
LB, UB X
toLz toH toH toH toH
DO tBLZ
---- R=9 =~V =~ /
(Output) - >R \\ DRIQERK. ~RXRKKK e KRR K4 RO

Valid Data Output
(Normal Access)

T~

Notes : e This timing diagram assumes CE2 = H and WE = H. _ o
e Either or both LB and UB must be Low when both CE1 and OE are Low.

Valid Data Output
(Page Access)

DS05-11460-1E
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(6) Write Timing 1 (Basic Timing)

twe
| |
adress TEETIR Address Valid BK
tas twr tas
tcw
CE1 N / N
N / tcp . ~—
tas twr tas
twp
WE N / N
WE N /| ‘ twHP L
tas twr tas
tBw
LB, UB N / N
LB, UB N /| tBHP N
toHCL
OE t : : : >Z
tDs tDH

DQ

(Input) L)
Valid Data Input
Note : This timing diagram assumes CE2 = H.

16 FUT:[)TSU DS05-11460-1E
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(7) Write Timing 2 (WE Control)

twc twc

|
Address XK Address Valid XXX Address Valid XXX

<t-C:HAH
CE]- Low

tas | twp twr tas twp twr

WE X‘i 7 twHP N /|
AN OSSN s
EAV-EENNNNA\N .

toEs

toHz tbs tDH tbs tDH

DQ
(Input)

Valid Data Input Valid Data Input

Note : This timing diagram assumes CE2 = H.

DS05-11460-1E FUT:[)TSU 17
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(8) Write Timing 3-1 (WE, LB, UB Byte Write Control)

twe

twe

Address ><><><

Address Valid

RK

Address Valid ><><><

CE1 Low

tas

twp

tas

7 twHP

twr tBs

tBH

N

tBs ﬂ twr
_ < S
U L ENNNNN p
tbs tDH
DQ7 to DQo
(Input)
tbs tDH
DQ15 to DQs Valid Data Input
(Input)

Note : This timing diagram assumes CE2 = H and OE = H.

Valid Data Input

18
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(9) Write Timing 3-2 (WE, LB, UB Byte Write Control)

twe twe

Address ><><}< Address Valid ><><>< Address Valid ><><><

CE1 Low

twr twr

N 7/ twHP

B ths tBw |~>‘ t8s «—' tBH i
5 TN JTTT7 EANNN

s |‘_> |« | tBH tas tBw
s LS TN /
tbs IDH

DQ7 to DQo

(Input)

tos tDH
Valid Data Input

DQz15 to DQs

(Input)

Valid Data Input

Note : This timing diagram assumes CE2 = H and OE = H.

DS05-11460-1E FUT:])TSU 19
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(10) Write Timing 3-3 (WE, LB, UB Byte Write Control)

twc twc
Address XK Address Valid XXXK  Address Valid XXX
CE1 Low
WE \AR 7/ twHP 3‘\
bl tBw WR <>tes ten |
—_— - ] N\
B RN AV RO
tBs |<-> tBH tAs tBw twRr
_ e
UB /, / 4 4 7‘ S’R\\\\\AK /
tbs tDH
DQ7 to DQo
(Input)
tbs tDH
Valid Data Input
DQ15 to DQs .
(Input)
Valid Data Input
Note : This timing diagram assumes CE2 = H and OE = H.

20 FUT:])TSU DS05-11460-1E
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(11) Write Timing 3-4 (WE, LB, UB Byte Write Control)

twc twc
Address XXK Address Valid XXK Address Valid XXX
CE1 Low
tAs tBw twR tas tBW tWR
LB X‘R 7Z tBHP XK /| a
tbs toH tbs toH
DQ7 to DQo
(Input) Valid Data Input Valid Data Input
tas | tBW twr tas tBW twr
— / N /
uB %—7 tBHP ‘—7
tDs {DH tbs tDH
DQz1s to DQs
Q(Input) Q Valid Data Input Valid Data Input
Note : This timing diagram assumes CE2 = H and OE = H.

DS05-11460-1E FUT:])TSU 21
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(12) Read / Write Timing 1-1 (CE1 Control)

twc tRC

Address >|§><§K Write Address >§><§K Read Address X

tCHAH tas twr SC tCHAH
tcw ™ tCE

CEL _ 7 N V. N J

UB, LB x *
toHCL
OE \
tcHz
toH tbs tDH tcLz toH
DQ T E < A ><
|
Read Data Output Write Data Input Read Data Output

Notes : e This timing diagram assumes CE2 =H.
* Write address is valid from either CE1 or WE of last falling edge.

22 FUT:])TSU DS05-11460-1E



(13) Read / Write Timing 1-2 (CE1, WE, OE Control)

MB82DP02183F-e5.

Read Data Output

Notes : e This timing diagram

Write Data Input

assumes CE2 = H.

twe tre
| | |
Address >|<><§|< Write Address >§><§K Read Address X
tC‘Hﬂ‘ LLE tWR i’ff tCHAH
tce Sl
CE
CE1l 7( 5\ S
tep tcp
| twp
WE N ,
VT AR A o R
toHcL
toE
oE .
tcHz N—
toH tbs tDH toLz toH
* X

Read Data Output

« OE can be fixed Low during write operation if itis CE1 controlled write at Read-Write-Read sequence.

DS05-11460-1E
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(14) Read / Write Timing 2 (OE, WE Control)

twc tRC
|
Address W Write Address ><><§< Read Address >§><><
) .
o toHAH toHAH
CE1 Low
tas twR
twp
WE \< 7(
toEs
UB, LB x % Tx )
taso toe
- Z—
OE 7Z ~ twHOL \\ /|
toHz toHz
toH tbs tDH toLz toH
bQ ? < T P
Read Data Output Write Data Input Read Data Output

Notes : e This timing diagram assumes CE2 = H.
e CE1 can be tied to Low for WE and OE controlled operation.
* Read data will be available after tas from WE = H if read address are not changed from write address.

24 FUCI?TSU DS05-11460-1E
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(15) Read / Write Timing 3 (OE, WE, LB, UB Control)

twe trRC

|
W Write Address >§>§}< Read Address ><><§<
— L (A — l—
tOHAH

tOHAH

Address

CE1 Low

WE \ 7(
toES tas | tBw twr
tBA
T8 TR /| N /|
UB.LB _ 7 ﬁ‘\—/ N J
tBHZ taso
— Z—
OE ][ twHoL N
I tBHZ
toH tbs tDH tBLZ toH

<T>

Read Data Output

DQ

Read Data Output Write Data Input

Notes : e This timing diagram assumes CE2 = H.
e CEL1 can be tied to Low for WE and OE controlled operation.
¢ Read data will be available after taa from WE = H if read address are not changed from write address

(16) Power-up Timing 1

CE1 71///////73(:%

tca2LH

tCHH

yv
A
A

A

N

CE2

VDD 7‘ VoD (Min)

Note : The tcaun specifies after Voo reaches specified minimum level.
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(17) Power-up Timing 2

tCHH

A
A

VDD A Vo (Min)

Notes : e The tcnn specifies after Voo reaches specified minimum level.
e The tchn applicable to both CE1 and CE2.
e If transition time of Voo (from O V to Voo Min) is longer than 50 ms, “ (16) Power-up Timing 1”
must be applied.

(18) Power Down Entry and Exit Timing

CE1 N 4 N
ANNNNNNW N
tcHs
CE2 N 4
N /|
tcsp tcaLp tCHH (tCHHP)
High-Z

DO N
° 7

Power Down Entry Power Down Mode Power Down Exit |

I

Notes : e This Power Down mode can be also used as a reset timing if “Power-up timing” above could not
be satisfied and Power Down program was not performed prior to this reset.
e CE2 can be brought to Low after the completion of previous read/write operation.
o CE2 must be kept at High during the specified minimum time of tce.
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(19) standby Entry Timing after Read or Write

MB82DP02183F-e5.

CE1

/ /

tcHoX tCHWX
o /7 %
N—

/%ﬂ

we Y e
N
/M
Active (Read) Standby Active (Write) Standby

Note : Both tcHox and tcrwx define the earliest entry timing for standby mode.

DS05-11460-1E
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(20) Power Down Program Timing

tRC

twe

twe

twe

twe

tRC

¢ T ¢

(A

[ wss JO0N vse™

CAA Mse™

(A

[ Key” RN

CEL Y + X + X + X FX X =

we \

/

\

/

\

/

\

/

/

\

/

\

/

\

/

DQ  — RDa:X>

RDa

>_

) e

T

RDb D_

Cycle #1

are not guaranteed.

needs to be Low.

Cycle #2

Cycle #3

. The all address inputs must be High from Cycle #1 to #5.

Cycle #4

Cycle #5

: The address key must conform to the format specified in “l POWER DOWN?". If not, the operation and data

. After tee following Cycle #6, the Power Down program is completed and returned to the normal operation.
: Byte read or write is available in addition to word read or write. At least one byte control signal (LB or UB)

Cycle #6
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B ORDERING INFORMATION

Part Number Package

71-ball plastic FBGA
(BGA-71P-M03)

MB82DP02183F-65LTBG

DS05-11460-1E FUT:[)TSU 29
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B PACKAGE DIMENSION

71-ball plastic FBGA Ball pitch 0.80 mm
Package width x .00 % 11.00 mm
package length
Lead shape Soldering ball
Sealing method Plastic mold
Ball size 20.45 mm
Mounting height 1.20 mm Max.
(BGA-71P-M03) Weight 0.14 g
71-ball plastic FBGA
(BGA-71P-M03)
11.00+0.10(.433+.004) = E
1.09 553 ) 0.40(.016) 0.80(.031)
T (o43 ") (Seated height) REF REF
® M’S{E‘;ﬂL OO0 00000 00 8
® 000000000000 7
8 00000000 6
7.00+0.10 5 S I o 7@7Q,7LQ,QQ 777777 | 5
(.276+.004) D OO0 « 00O 4
® O'—(“SE'(QﬁL 000 o}o 000 3
— ® 0000000000 O 2
\T M=—{0.10(.004)[ S| PO 000pOO 00 1
.39+0. MLKJHG‘FEDCBA
INDEX-MARK AREA (%igl%ég) (Stand off)
71-20.45 55
[$]0.20(.008) [S[A] (71_&618:333)} $[20.08(.003)@[S]AB]

|OACA) OO0 0O0U0
[=[0.10(.004)[ ]

©2003-2008 FUJITSU MICROELECTRONICS LIMITED B71003S-c-1-2

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

Please confirm the latest Package dimension by following URL.
http://edevice.fujitsu.com/package/en-search/
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FUJITSU MICROELECTRONICS LIMITED

Shinjuku Dai-Ichi Seimei Bldg., 7-1, Nishishinjuku 2-chome,

Shinjuku-ku, Tokyo 163-0722, Japan
Tel: +81-3-5322-3329
http://jp.fujitsu.com/fml/en/

For further information please contact:

North and South America

FUJITSU MICROELECTRONICS AMERICA, INC.
1250 E. Arques Avenue, M/S 333

Sunnyvale, CA 94085-5401, U.S.A.

Tel: +1-408-737-5600 Fax: +1-408-737-5999
http:/iww.fma.fujitsu.com/

Europe

FUJITSU MICROELECTRONICS EUROPE GmbH
Pittlerstrasse 47, 63225 Langen, Germany

Tel: +49-6103-690-0 Fax: +49-6103-690-122
http://emea.fujitsu.com/microelectronics/

Korea

FUJITSU MICROELECTRONICS KOREA LTD.
206 Kosmo Tower Building, 1002 Daechi-Dong,
Gangnam-Gu, Seoul 135-280, Republic of Korea
Tel: +82-2-3484-7100 Fax: +82-2-3484-7111
http://kr.fujitsu.com/fmk/

Asia Pacific

FUJITSU MICROELECTRONICS ASIA PTE. LTD.
151 Lorong Chuan,

#05-08 New Tech Park 556741 Singapore

Tel : +65-6281-0770 Fax : +65-6281-0220
http://www.fmal.fujitsu.com/

FUJITSU MICROELECTRONICS SHANGHAI CO., LTD.
Rm. 3102, Bund Center, No.222 Yan An Road (E),
Shanghai 200002, China

Tel : +86-21-6146-3688 Fax : +86-21-6335-1605
http://cn.fujitsu.com/fmc/

FUJITSU MICROELECTRONICS PACIFIC ASIA LTD.
10/F., World Commerce Centre, 11 Canton Road,
Tsimshatsui, Kowloon, Hong Kong

Tel : +852-2377-0226 Fax : +852-2376-3269
http://cn.fujitsu.com/fmc/en/

All Rights Reserved.

levels and other abnormal operating conditions.

Specifications are subject to change without notice. For further information please contact each office.

The contents of this document are subject to change without notice.

Customers are advised to consult with 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 MICROELECTRONICS device; FUJITSU MICROELECTRONICS
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 MICROELECTRONICS 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 MICROELECTRONICS
or any third party or does FUJITSU MICROELECTRONICS warrant non-infringement of any third-party's intellectual property right or
other right by using such information. FUJITSU MICROELECTRONICS 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 MICROELECTRONICS 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

Exportation/release of any products described in this document may require necessary procedures in accordance with the regulations of
the Foreign Exchange and Foreign Trade Control Law of Japan and/or US export control laws.
The company names and brand names herein are the trademarks or registered trademarks of their respective owners.

Edited: Sales Promotion Department
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