FUJITSU SEMICONDUCTOR
DS05-11437-3E

MEMORY Mobile FCRAM™

CMOS

32 M Bit (2 M wordx16 bit)
Mobile Phone Application Specific Memory

MB82DB S02163D-70L

m DESCRIPTION

The FUJITSU MB82DBS02163D 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.
MB82DBS02163D is utilized using a FUJITSU advanced FCRAM core technology and improved integration in
comparison to regular SRAM.

The MB82DBS02163D adopts the asynchronous page mode and the synchronous burst mode for fast memory
access as user configurable options.

This MB82DBS02163D is suited for mobile applications such as Cellular Handset and PDA.

*: FCRAM is a trademark of Fujitsu Limited, Japan

m FEATURES

» Asynchronous SRAM Interface
» Fast Access Time : tce = 70 ns Max

8 words Page Access Capability : traa = 20 ns Max
Burst Read/Write Access Capability : tac = 8 ns Max
Low Voltage Operating Condition : Voo = 1.7 V10 1.95 V
Operating Temperature : Ta= —10°Cto+ 70 °C
Byte Control by LB and UB
Low-Power Consumption : lopa1 = 30 mA Max

Iops1 = 100 pA Max
 Various Power Down mode : Sleep

4 M-bit Partial

8 M-bit Partial
m PRODUCT LINEUP

Parameter MB82DBS02163D-70L

Access Time (Max) (tce, taa) 70 ns
CLK Access Time (Max) (tac) RL=5,6 8 ns
Active Current (Max) (looa1) 30 mA
Standby Current (Max) (loos1) 100 pA
Power Down Current (Max) (loops) 10 uA

Copyright©2006 FUJITSU LIMITED All rights reserved FU]ITSU
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m PIN ASSIGNMENT

(TOP VIEW)
A B C D E F G H J K L M
8 NC NC A15 NC NC A16 NC VSS NC NC
7 NC NC A11 A12 A13 A14 NC DQ15 007 DQ14 NC NC
6 (:,:A_s\::- :\}i;«;} :j:;\_g\:;- :j'[\;é} (S&{) (E{é{g;- :\’@5@) :::E;éz;:)
5 VE CE2 Azo DQ4 VDD NC
s (65{ ;- m ; W (B{;;} :\’:v};c}:) :@BJ ;
3 m U_B A18 A17 DQ1 DQg DO10 DQz
2 neh e :j:;\}f:) (a3 {ves (o :j:cié;:;- :j:ﬁé;:) :j}]Ej;- (ne
1 SISO c—E1 :j}iE} N
(BGA-71P-M03)

m PIN DESCRIPTION

Pin Name Description
Az to Ao Address Input

CE Chip Enable 1 (Low Active)

Chip Enable 2(High Active)

Write Enable (Low Active)

Output Enable (Low Active)

Lower Byte Control (Low Active)

(@)

o 9 5 8

5
(vy)

Upper Byte Control (Low Active)
CLK Clock Input
ADV Address Valid Input (Low Active)
WAIT Wait Output
DQy7 to DQo Lower Byte Data Input/Output
DQis to DQs Upper Byte Data Input/Output
Vob Power Supply Voltage
Vss Ground
NC No Connection




m BLOCK DIAGRAM
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m FUNCTION TRUTH TABLE
1. Asynchronous Operation (Page Mode)

Mode CE2 |CE1|CLK | ADV | WE | OE | LB | UB |Axto Ao|DQ7to DQo|DQisto DQs| WAIT
Standby . . .
(Deselect) H | H | X X | X | X | X | X X High-Z | High-Z | High-Z
Output Disable* X *3 H H X X *5 High-Z High-Z High-Z
Output Disable . . - — —
(No Read) X 3 H | H | Valid | High-Z | High-Z | High-Z
Read (Upper Byte) X | *3 H | L | valid | High-z ?/“;fi’gt High-Z
Read (Lower Byte) x ||| L] H ]| vaid ?/“;fi’(;” High-Z | High-Z

. . Output Output .
Read (Word) H L X 3 L L | Valid Valid Valid High-Z
Page Read X *3 L/H| L/H | Valid *6 *6 High-Z
No Write X *3 H H Valid Invalid Invalid High-Z
Write (Upper Byte) X *3 H L Valid Invalid |Input Valid| High-Z
Write (Lower Byte) X | 3 | L |H*“ L |H  Vvalid '\;‘;:‘; Invalid | High-Z

. N . Input . .
Write (Word) X 3 L L Valid Valid Input Valid | High-Z
Power Down*? L X X X X X X X X High-Z High-Z High-Z

Note : L = Vi, H = Vi, X can be either Vi or Vi, High-Z = High Impedance

: Should not be kept this logic condition longer than 1 us.
: Power Down mode can be entered from Standby state and all output are in High-Z state.

Data retention depends on the selection of Partial Size for Power Down Program.
Refer to "Power Down" in "mFUNCTIONAL DESCRIPTION" for the details.

: "L" for address pass through and "H" for address latch on the rising edge of ADV.
: OE can be Vi during write operation if the following conditions are satisfied;

(1) Write pulse is initiated by CE1. Refer to "(14) Asynchronous Read/Write Timing #1-1 (CE1 Control)" in
"mTIMING DIAGRAMS".
(2) OE stays Vi during Write cycle.

: Can be either Vi or Vin but must be valid before Read or Write.
: Output of upper and lower byte data is either Valid or High-Z depending on the level of LB and UB input.
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2. Synchronous Operation (Burst Mode

Mode CE2|CE1|CLK [ADV | WE | OE | LB | UB [Azto Ao|DQr to DQo|DQ1s to DQs| WAIT
Standby(Deselect) H X X X | X | X | X X High-Z High-Z High-Z
Start Address Latch*! ;f 1 | X | X+ Valid*” | High-Z*®¢ | High-Z*¢ |High-Z*"'
Advance Burst Read to ES L Output Output Output
Next Address™! *3 Valid*® Valid*® Valid

H
Burst Read Ky - - N
Suspend™ H L pol H High-Z High-Z High
X*6 | X*6
Advance Burst Write to gy 5 Input Input ks
Next Address*" w | H L X valid*o | valigro | Hi9n
H
. Input Input .
*1 *5 *12

Burst Write Suspend oy H Invalid Invalid High
Terminate Burst Read 41 X H X High-Z High-Z High-Z
Terminate Burst Write F 1 X X H High-Z High-Z High-Z
Power Down™? L X X X X| X | X | X X High-Z High-Z High-Z

Note : L = Vi, H = Vi, X can be either Vi or Vi, 4 = valid edge, 1 f= rising edge of Low pulse,

*1:
*2:

High-Z = High impedance
Should not be kept this logic condition longer than 8 us.

Power Down mode can be entered from Standby state and all output are in High-Z state.
Data retention depends on the selection of Partial Size for Power Down Program.
Refer to "Power Down" in “@FUNCTIONAL DESCRIPTION?” for the details.

: CLK must be started and stable prior to memory access.
: Can be either Vi or Vin except for the case the both of OE and WE are V.. It is prohibited to bring the both of

OE and WE to V...

: When device is operating in "WE Single Clock Pulse Control" mode, WE is a "don't care" once write operation

is determined by WE Low Pulse at the beginning of write access together with address latching. Burst write
suspend feature is not supported in "WE Single Clock Pulse Control" mode.

: Can be either ViL or Vi1 but must be valid before Read or Write is determined. And once LB and UB input levels

are determined, they must not be changed until the end of burst.

: Once valid address is determined, input address must not be changed during ADV = L.
: 1If OE =L, output is either Invalid or High-Z depending on the level of LB and UB input. If WE = L, input is Invalid.

If OE = WE = H, output is High-Z.

: Outputs is either Valid or High-Z depending on the level of LB and UB input.

*10: Input is either Valid or Invalid depending on the level of LB and UB input.

*11: OQutput is either High-Z or Invalid depending on the level of OE and WE input.

*12: Keep the level from previous cycle except for suspending on last data. Refer to "WAIT Output Function" in

"mFUNCTIONAL DESCRIPTION" for the details.

*13: WAIT output is driven in High level during burst write operation.



MB82DB S02163D-70L

m STATE DIAGRAM

« Initial/Standby State

Asynchronous Operation

(Page Mode)
Power Up Synchronous Operation
v (Burst Mode)
- O Common State
Pause Time

CE2 Low Pulse
@RP =0

* Asynchronous Operation

CE2=CE1=H

Byte
Control

Address Change
or Byte Control

Byte Control @OE = L

« Synchronous Operation CE2 =CE1=H
CE1=H CE1=H
Write CE1=H CE1=H Read
Suspend Suspend
WE =H CE1=L, CE1=L, OE=H
ADV Low Pulse, ADV Low Pulse, —
WE=L &WE=L &OE =L OE=L

L =,
ADV Low Pul - ADV
ow Pulse A5V Low Pulse ADV Low Pulse

(@BL = 8 or 16, and after burst
operation is completed)

Note : Assuming all the parameters specifiedin AC CHARACTERISTICS are satisfied. Refer to the "mFUNCTIONAL
DESCRIPTION", "2. AC Characteristics" in "mELECTRICAL CHARACTERISTICS", and "mTIMING DIA-
GRAMS" for details.
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m FUNCTIONAL DESCRIPTION

This device supports asynchronous read, page read & normal write operations and synchronous burst read and
burst write operations for faster memory access and features three kinds of power down modes for power saving
as user configurable option.

e Power-up

Itis required to follow the power-up timing to start executing proper device operation. Refer to "Power-up Timing"
in "mTIMING DIAGRAMS". After Power-up, the device defaults to the asynchronous page read & normal write
operation mode with sleep power down feature.

e Configuration Register

The Configuration Register(CR) is used to configure the type of device function among optional features. Each
selection of features is set through CR set sequence after power-up. If CR set sequence is not performed after
power-up, the device is configured for asynchronous operation with sleep power down feature as default con-
figuration.

¢ CR Set Sequence

The CR set requires total 6 read/write operations with unique address. Between each read/write operation
requires that device being in standby mode. 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 X
#5 Write 1FFFFFh X
#6 Read Address Key Read Data (RDb)

The first cycle is to read from most significant address(MSB).

The second and third cycles are to write to MSB. If the second or third cycle is written into the different address,
the CR set is cancelled and the data written by the second or third cycle is valid as a normal write operation. It
is recommended to write back the data(RDa) read by first cycle to MSB in order to secure the data.

The fourth and fifth cycles are to write to MSB. The data of fourth and fifth cycle is a "don't-care". If the fourth
or fifth cycle is written into different address, the CR set is also cancelled, but write data may not be written as
normal write operation.

The last cycle is to read from specific address key for mode selection. And read data(RDb) is invalid.

Once this CR set sequence is performed from an initial CR set to the other new CR set, the written data stored
in the memory cell array may be lost. So, CR set sequence should be performed prior to the regular read/write
operation if necessary to change from the default configuration.
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e Address Key

The address key has the following format.

Address | Register . .
Pin Name Function Key Description Note
00 |8 M-bit Partial *q
) ) 01 |4 M-bit Partial *q
A2, A1o PS Partial Size
10 |Reserved for future use *2
11 |Sleep [Default]
000, *
001 Reserved for future use 2
010 |8 words
A1s to Aie BL Burst Length 011 |16 words
100
to |Reserved for future use *2
110
111 |Continuous
0 |Synchronous Mode (Burst Read / Write) *3
Ai1s M Mode
1 | Asynchronous Mode [Default] (Page Read / Normal Write) | *4
000 |Reserved for future use 2
001 |3 clocks
010 |4 clocks
Aisto Az RL Read Latency | 911 |5 clocks
100 |6 clocks
1111(: Reserved for future use *2
At — — 1 Unused bits must be 1 *5
] ] 0 |Burst Read & Burst Write
Aio SW Single Write
1 Reserved for future use *2
A VE Valid Clock 0 |Reserved for future use *2
9
Edge 1 |Rising Clock Edge
0 |Resetto Page mode *6
As RP Reset to Page - -
1 | Remain the previous mode [Default] *1
0 WE Single Clock Pulse Control without Write Suspend
A7 wWC Write Control Function
1 |WE Level Control with Write Suspend Function
) . 0 |Strong
As DS Driver Size
1 |Center [Defaull]
As to Ao — — 1 Unused bits must be 1 *5
*1 : Sleep and Partial power down mode are effective when RP = 1.
(Continued)
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(Continued)
*2 : It is prohibited to apply this key.
*3: If M = 0, all the registers must be set with appropriate Key inputs at the same time.

*4 : If M =1, PS and DS must be set with appropriate Key inputs at the same time. Except for PS and DS, all the
other key inputs must be "1".

*5: A1 and As to Ao must be all "1" in any cases.

*6 : In case of RP = 0, CE2 brought to Low reset the device to the asynchronous standby state regardless PS set
value and so Sleep and Partial power down modes are not available.
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e Power Down

The Power Down is a low power idle state controlled by CE2. CE2 Low drives the device in power down mode
and maintains the 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 is set through CR set sequence. Each mode has following data retention

features.

Mode Data Retention Size 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 after power-up 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 perform CR set sequence to set to Sleep mode after
power-up in case of the asynchronous operation.

When RP =0, CE2 brought to Low reset the device to the asynchronous standby state regardless PS set value.

e Burst Read/Write Operation

Synchronous burst read/write operation provides faster memory access that synchronized to the microcontroller
or system bus frequency. Configuration Register(CR) Set is required to perform a burst read & write operation
after power-up. Once CR set sequence is performed to select the synchronous burst mode, the device is
configured to synchronous burst read/write operation mode with corresponding RL and BL that is set through
CR set sequence together with the operation mode. In order to perform a synchronous burst read & write
operation, it is required to control new signals, CLK, ADV and WAIT that Low Power SRAMs do not have.

* Burst Read Operation

N\ A L

Address XVaIi(Ij addrelssX

e NV e s e

I A A an

= T

T T S R

DQ _E.High-Zi <Q1 XCéz :XQEBL —
S L E

WAIT —HghZ | : E | | | L

(Continued)



MB82DBS02163D-7oL
T

(Continued)

* Burst Write Operation

Address . XValid address) 1

ADV é\i/

OE B o

___ : Y A e '__:_7.i

WE ! L, ! ! ! . ! !
TR L .

DQ —_LHigh-Z : /LD-1 D2 DB }——

WAIT — ' High-Z.—/

e CLK Input Function

The CLK is input signal to synchronize the memory to the microcontroller or system bus frequency during
synchronous burst read & write operation. The CLK input increments the device internal address counter and
the valid edge of CLK is referred for latency counts from address latch, burst write data latch, and burst read
data output. During synchronous operation mode, CLK input must be supplied except for standby state and
power down state. CLK is a “don't care” during asynchronous operation.

e ADV Input Function

The ADV is input signal to latch a valid address. Itis applicable to synchronous operation as well as asynchronous
operation. ADV input is active during CE1 = L and CE1 = H disables ADV input. All addresses are determined
on the rising edge of ADV.

During synchronous burst read/write operation, ADV = H disables all address inputs. Once ADV is brought to
High after a valid address latch, it is inhibited to bring ADV Low until the end of burst or until the burst operation
is terminated. ADV Low pulse is mandatory for the synchronous burst read/write operation mode to latch the
valid address input.

During asynchronous operation, ADV = H also disables all address inputs. ADV can be tied to Low during
asynchronous operation and it is not necessary to control ADV to High.
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o WAIT Output Function

The WAIT is output signal to indicate the data bus status when the device is operating in the synchronous burst
mode.

During burst read operation, WAIT output is enabled after specified time duration from OE = L or CE1 = L
whichever occurs last. WAIT output Low indicates data output at next clock cycle is invalid, and WAIT output
becomes High one clock cycle prior to a valid data output. During OE read suspend, WAIT output does not
indicate the data bus status but carries the same level from previous clock cycle (kept High) except for read
suspend on the final data output. If final read data output is suspended, WAIT output becomes high impedance
after specified time duration from OE = H.

During burst write operation, WAIT output is enabled to High level after specified time duration from WE = L or
CE1 = L whichever occurs last and kept High for entire write cycles including WE write suspend. The actual
write data latching starts on the appropriate clock edge with respect to Valid Clock Edge, Read Latency, and
Burst Length. During WE Write suspend, WAIT output does not indicate the data bus status but carries the same
level from previous clock cycle (kept High) except for write suspend on the final data input. If final write data
input is suspended, WAIT output becomes high impedance after specified time duration from WE = H.

This device does not incur additional delay against crossing device-row boundary or internal refresh operation.
Therefore, the burst operation is always started after the fixed latency with respect to Read Latency. And there
is no waiting cycle asserted in the middle of burst operation except for burst suspend by OE brought to High or
WE brought to High. Thus, once WAIT output is enabled and brought to High, WAIT output keep High level until
the end of burst or until the burst operation is terminated.

When the device is operating in the asynchronous mode, WAIT output is always in High Impedance.

e Latency

Read Latency (RL) is the number of clock cycles between the address being latched and first read data becoming
available during synchronous burst read operation. It is set through CR set sequence after power-up. Once
specific RL is set through CR set sequence, write latency, that is the number of clock cycles between address
being latched and first write data being latched, is automatically set to RL-1.

The burst operation is always started after the fixed latency with respect to Read Latency set in CR.
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CLK

Address XVaIidladdressIX

ADV

A
:_\:

OE or WE

''''''''''''''''''''''''''''''''''''''''''''''''''''''

DQ [Output] @( Qs )@( Q2 X§X Qs X§X Qs X§X Qs )@
WAIT o High:-Z o
DQ [Input] E E E ( DE1 m D:2 W Dfs W DE4 m Dis m D:G m

------------------------------------------------------------------

DQ [Output]

WAIT

DQ [Input]

------------------------------------------------------------------

_______________________________________________________________

DQ [Output]

WAIT

DQ [Input]

L

DQ [Output]

WAIT

DQ [Input]

13
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e Address Latch by ADV

The ADV latches valid address presence on address inputs. During synchronous burst read/write operation
mode, all the addresses are determined on the rising edge of ADV when CE1 = L. The specified minimum value
of ADV = L setup time and hold time against valid edge of clock where RL count is begun must be satisfied for
appropriate RL counts. Valid address must be determined with specified setup time against either the falling
edge of ADV or falling edge of CE1 whichever comes late. And the determined valid address must not be changed
during ADV = L period.

e Burst Length

Burst Length is the number of word to be read or written during synchronous burst read/write operation as the
result of a single address latch cycle. It can be set on 8,16 words boundary or continuous for entire address
through CR set sequence. The burst type is sequential that is incremental decoding scheme within a boundary
address. Starting from the initial address being latched, the device internal address counter assigns +1 to the
previous address until reaching the end of boundary address and then wrap round to least significant address
(= 0). After completing read data output or write data latch for the set burst length, operation automatically ended
except for continuous burst length. When continuous burst length is set, read/write is endless unless it is termi-
nated by the rising edge of CE1.

e Write Control

The device has two types of WE signal control method, "WE Level Control" and "WE Single Clock Pulse Control",
for the synchronous burst write operation. It is configured through CR set sequence.

1
Valid address

o L
WE Level Control ..... ..... ..... S ......
R e M N
DQ [Input] é i E : ([I)1WI?2WDFWDI4W

WE Single Clock Pulse Control ----i---- - R - - - S ERRRES

w o\ |
DQ [Input] é R ; é ( D:1 W E:)z W E;a m D:4 m

WL TTAL

" RL=5:

14
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e Burst Read Suspend

Burst read operation can be suspended by OE High pulse. During burst read operation, OE brought to High
from Low suspends the burst read operation. Once OE is brought to High with the specified setup time against
clock where the data being suspended, the device internal counter is suspended, and the data output becomes
high impedance after specified time duration. It is inhibited to suspend the first data output at the beginning of
burst read.

OE brought to Low from High resumes the burst read operation. Once OE is brought to Low, data output becomes
valid after specified time duration, and internal address counter is reactivated. The last data output being sus-
pended as the result of OE = H and first data output as the result of OE = L are from the same address.

In order to guarantee to output last data before suspension and first data after resumption, the specified minimum
value of OE hold time and setup time against clock edge must be satisfied respectively.

CLK

tCKOH tosck tCKOH tosck
4—-| <—>|
OE F AP(

tac toHz

o TRCOENE

[e—p-
tckTv tckax toLz tckax | tckax
WAIT

e Burst Write Suspend

Burst write operation can be suspended by WE High pulse. During burst write operation, WE brought to High
from Low suspends the burst write operation. Once WE is brought to High with the specified setup time against
clock where the data being suspended, the device internal counter is suspended, data input is ignored. It is
inhibited to suspend the first data input at the beginning of burst write.

WE brought to Low from High resumes the burst write operation. Once WE is brought to Low, data input becomes
valid after specified time duration, and internal address counter is reactivated. The write address of the cycle
where data being suspended and the first write address as the result of WE = L are the same address.

In order to guarantee to latch the last data input before suspension and first data input after resumption, the
specified minimum value of WE hold time and setup time against clock edge must be satisfied respectively.

Burst write suspend function is available when the device is operating in WE level controlled burst write only.

oL 1\
tCKWH twsck tCKWH twsCk
i [~
WE
! !
tbsck ' tDSCN‘tDSCK tbsck
— |— - e |t

DQ Lo D2 D3 D4

—- -

tDHCK | tbHCK

WA High |

15
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e Burst Read Termination

Burst read operation can be terminated by CE1 brought to High. If BL is set on Continuous, the burst read
operation is continued endlessly unless terminated by CE1 = H. It is inhibited to terminate the burst read before
first data output is completed. In order to guarantee last data output, the specified minimum value of CE1 = L
hold time from the clock edge must be satisfied. After termination, the specified minimum recovery time is required

to start a new access.

tTRB

tCKCLH

tcHz

CE1 /

tCKOH [+

OE 711111

toHz

[T\

wawess — Z I, TSt sceres)

L/

tac

tCHTZ

tckax

ba G E

High-Z -

geeedecec

S

e Burst Write Termination

Burst write operation can be terminated by CE1 brought to High. If BL is set on Continuous, the burst write
operation is continued endlessly unless terminated by CE1 = H. It is inhibited to terminate the burst write before
first data input is completed. In order to guarantee last data input being latched, the specified minimum values
of CE1 = L hold time from the clock edge must be satisfied. After termination, the specified minimum recovery

time is required to start a new access.

cLK N\_/

tTRB

{CKCLH |=—»

[+={ tCHCK

tCKWH [«

=
m
S

/

A

Jr

AYAYANRWAT AWAN
[T (1]]]Kveid addressX ]

L/

WAIT tpsck|  tpsck

tCHTZ

High-Z -

tbHCK  tDHCK
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m ABSOLUTE MAXIMUM RATINGS

Rating )
Parameter Symbol - Unit
Min Max
Voltage of Voo Supply Relative to Vss* Voo -0.5 +2.6 \Y
Voltage at Any Pin Relative to Vss* VN, Vour -0.5 +2.6 \Y
Short Circuit Output Current * lout -50 + 50 mA
Storage Temperature Tsra - 55 +125 °C

*: All voltages are referenced to Vss =0 V.

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
P SUBDIv Voltage™ Vob 1.7 1.95 \%
ower Su oltage
PPy g Vss 0 0 \Y
High Level Input Voltage*': *2 ViH Voo x 0.8 Voo + 0.2 \Y
Low Level Input Voltage™': *3 Vi -0.3 Voo x 0.2 V
Ambient Temperature Ta -10 +70 °C

*1 : All voltages are referenced to Vss =0 V.

*2 : Maximum DC voltage on input and 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
FUJITSU representatives beforehand.

m PACKAGE PIN CAPACITANCE
(f=1MHz, Ta= +25°C)

Test Value _

Parameter Symbol conditions i Tvp Mo Unit
Address Input Capacitance Cint Vn=0V — — 5 pF
Control Input Capacitance Cinz Vn=0V — — 5 pF
Data Input/Output Capacitance Ci/o Vio=0V — — 8 pF
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m E| ECTRICAL CHARACTERISTICS

1. DC Characteristics
(At recommended operating conditions unless otherwise noted)

o Value .
Parameter Symbol Test Conditions - Unit
Min Max
Input Leakage Current I Vss £ Vin £ Voo -1.0 +1.0 | pA
0V < Vour £ Vop,
Output Leakage Current ILo Output Disable -1.0 +1.0 LA
Output High Voltage Level Vou | Vob = Vobp (Min), lon = — 0.5 mA 1.4 — \%
Output Low Voltage Level VoL lo.=1mA — 0.4 \%
Iobps Voo = Voo (Max), Sleep — 10 HA
Voo Power Down Current loopa | Vin= Vi OF Vi, 4 M-bit Partial — 45 pA
loops | CE2<0-2V 8 M-bit Partial — 55 | WA

Voo = Voo (Max),
loos | Vin (including CLK) = Vix or Vi, — 15 mA
CE1=CE2=Vmn

Voo = Voo (Max),
Vin (including CLK) < 0.2 V or

Voo Standby Current Ioosy Vin (including CLK) = Voo — 0.2V, o 100 KA
CE1=CE2>Vop-0.2V
VDD = VDD (MaX), tek = M'n RL — 6 _ 600 LLA
| Vin £0.2VorVin >Vop —
o E Vi RL=3,4,5 200 A
CE1=CE2>Vop-0.2V =% — H
IbpAL xDD :\>/DD (I\<I/ax), tre/twec = Min — 30 mA
. IN= VIH OI Vi,
Voo Active Current | CE1 = Vi and CE2 = Viu, 1 3 R
DDA || O mA tre/twe = 1 ps — m
Voo = Voo (Max), Vin = Vik or Vi,
Voo Page Read Current Iopas  |CE1 =V and CE2 = Vi, — 10 mA

loutr = 0 MA, tprc = Min

Voo = Voo (Max), Vin = Vi or Vu,
CE1 =V and CE2 = Vi,
Voo Burst Access Current Ibbas ok = tex (Min), BL = Continuous, — 20 mA

lout=0 MA

Notes : o All voltages are referenced to Vss =0 V.
* Ioo 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.
® lpors, Ioops, loops, lopsi, and Ioos2 might be higher for up to 200ms after Power-up or power down/standby
mode entry.



2. AC Characteristics

(1) Asynchronous Read Operation (Page Mode)

(At recommended operating conditions unless otherwise noted)
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Parameter Symbol - Value Unit Notes
Min Max

Read Cycle Time tre 70 1000 ns |*1,*2
CE1 Access Time tce — 70 ns |[*3
OE Access Time toe — 40 ns |[*3
Address Access Time taa — 70 ns |*3,*5
ADV Access Time tav — 70 ns |[*3
LB, UB Access Time tea — 30 ns |*3
Page Address Access Time traa — 20 ns |*3,%6
Page Read Cycle Time terc 20 1000 ns |*1,%6,*7
Output Data Hold Time tow 3 — ns |*3
CE1 Low to Output Low-Z tciz 5 — ns |*4
OE Low to Output Low-Z toiz 10 — ns |*4
LB, UB Low to Output Low-Z teLz — ns |*4
CE1 High to Output High-Z tchz — 12 ns |*3
OE High to Output High-Z torz — 12 ns |[*3
LB, UB High to Output High-Z teHz — 12 ns |*3
Address Setup Time to CE1 Low tasc -5 — ns
Address Setup Time to OE Low taso 0 — ns
ADV Low Pulse Width tveL 10 — ns |*8
ADV High Pulse Width tven 10 — ns |*8
Address Setup Time to ADV High tasv 10 — ns |*9
Address Hold Time from ADV High tanv 5 — ns |*9
Address Invalid Time tax — 10 ns |*5,*10
Address Hold Time from CE1 High tcHaAH -5 — ns |*11
Address Hold Time from OE High toHaH -5 — ns
WE High to OE Low Time for Read twhoL 10 1000 ns [*12
CE1 High Pulse Width tee 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 with 50 Q termination to Voo x 0.5 V.

*4 : The output load 5 pF without any other load.

*5 : Applicable to Az to As when CE1 is kept at Low.

*6 : Applicable only to Az, A1 and Ao when CE1 is kept at Low for the page address access.

(Continued)
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(Continued)

*7 : In case Page Read Cycle is continued with keeping CE1 stays Low, CE1 must be brought to High within 4 ps.
In other words, Page Read Cycle must be closed within 4 us.

*8 : tveL is specified from the falling edge of either CE1 or ADV whichever comes late.

*9 : The sum of actual tasv and tasv must be equal or greater than 10 ns.

*10 : Applicable to address access when at least two of address inputs are switched from previous state.
*11 : tre (Min) and terc (Min) must be satisfied.

*12 : If actual value of twHol is shorter than specified minimum values, the actual taa of following Read may become
longer by the amount of subtracting actual value from specified minimum value.
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(2) Asynchronous Write Operation

(At recommended operating conditions unless otherwise noted)

Parameter Symbol - Value Unit Notes
Min Max
Write Cycle Time twe 70 1000 ns *1, *2
Address Setup Time tas 0 — ns *3
ADV Low Pulse Width tveL 10 — ns *4
ADV High Pulse Width tvpH 10 — ns *4
Address Setup Time to ADV High tasv 10 — ns |*5
Address Hold Time from ADV High taHv 5 — ns *5
CE1 Write Pulse Width tow 45 — ns |[*3
WE Write Pulse Width twe 45 — ns *3
LB, UB Write Pulse Width taw 45 — ns *3
LB, UB Byte Mask Setup Time tes -5 — ns *6
LB, UB Byte Mask Hold Time taH -5 — ns *7
Write Recovery Time twr 0 — ns *8
CE1 High Pulse Width tcp 10 — ns
WE High Pulse Width twhp 10 1000 ns
LB, UB High Pulse Width terp 10 1000 ns
Data Setup Time tos 15 — ns
Data Hold Time ton 0 — ns
OE High to CE1 Low Setup Time for Write torcL -5 — ns |*9
OE High to Address Setup Time for Write toes 0 — ns *10
LB and UB Write Pulse Overlap tawo 40 — ns
*1:  Maximum value is applicable if CE1 is kept at Low without any address change.
*2 1 Minimum value must be equal or greater than the sum of write pulse width (tcw, twe or tew) and write recovery
time (twr).
*3: Write pulse width is defined from High to Low transition of CE1, WE, LB, or UB, whichever occurs last.
*4 . tve is specified from the falling edge of either CE1 or ADV whichever comes late.
*5:  The sum of actual tasv and tawv must be equal or greater than 10 ns.
*6: Applicable for byte mask only. Byte mask setup time is defined from the High to Low transition of CE1 or WE
whichever occurs last.
*7 . Applicable for byte mask only. Byte mask hold time is defined from the Low to High transition of CE1 or WE
whichever occurs first.
*8: Write recovery time is defined from Low to High transition of CE1, WE, LB, or UB, whichever occurs first.
*9: IfOEis Low after minimum towct, read cycle is initiated. In other word, OE must be brought to High within
5 ns after CE1 is brought to Low.
*10 : If OE is Low after a new address input, read cycle is initiated. In other word, OE must be brought to High at

the same time or before the new address is valid.
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(3) Synchronous Operation - Clock Input (Burst Mode)

(At recommended operating conditions unless otherwise noted)

Value ]
Parameter Symbol - Unit Note
Min Max
RL=6 12 — ns *1
RL=5 15 — ns *1
Clock Period tek
RL=4 18 — ns *1
RL=3 30 — ns *1
Clock High Pulse Width tekn 3.5 — ns
Clock Low Pulse Width tekL 3.5 — ns
Clock Transition Time toxr — 1.5 ns *2

*1: Clock period is defined between valid clock edges.

*2: Clock transition time is defined between Vi (Min) and Vi (Max).

(4) Synchronous Operation - Address Latch (Burst Mode)
(At recommended operating conditions unless otherwise noted

Value ]
Parameter Symbol - Unit Notes
Min Max

Address Setup Time to CE1 Low tascL -3 — ns |*1,*3
Address Setup Time to ADV Low tasvL -3 — ns |*2,*3
Address Hold Time from ADV High taHv 5 — ns
ADV Low Pulse Width tveL 8 — ns *3
I RL=6 4 — ns *4
ADV Low Setup Time to CLK tvsck

RL=3,4,5 5 — ns *4
_ RL=6 4 — ns *4
CE1 Low Setup Time to CLK teLek

RL=3,4,5 5 — ns *4
ADV Low Hold Time from CLK tokvh 1 — ns *4

*1: tascL is applicable if CE1 is brought to Low after ADV is brought to Low.

*2: tasvL is applicable if ADV is brought to Low after CE1 is brought to Low.

*3: tveL is specified from the falling edge of either CE1 or ADV whichever comes late. The sum of actual tve. and
tasvL (or tascL) must be equal or greater than the specified minimum value of tveL.

*4: Applicable to the 1st valid clock edge.
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(5) Synchronous Read Operation (Burst Mode)
(At recommended operating conditions unless otherwise noted)

Parameter Symbol - Value Unit Notes
Min Max

Burst Read Cycle Time trcs — 8000 ns
CLK Access Time AL=56 tac — 8 s |1

RL=3, 4 — 10 ns *1
Output Hold Time from CLK tekax 2 — ns *1
CE1 Low to WAIT Low toum 5 15 ns |*1
OE Low to WAIT Low toLtL 5 15 ns |*1,*2
CLK to WAIT Valid Time tekTv — 8 ns |*1,*3
WAIT Valid Hold Time from CLK tokrx 2 — ns *1
CE1 Low to Output Low-Z toiz 5 — ns |*4
OE Low to Output Low-Z torz 10 — ns |*4
LB, UB Low to Output Low-Z teLz 0 — ns |*4
CE1 High to Output High-Z tchz — 12 ns |*1
OE High to Output High-Z torz — 12 ns |*1
LB, UB High to Output High-Z teHz — 12 ns |*1
CE1 High to WAIT High-Z tcrtz — 12 ns |*1
OE High to WAIT High-Z tontz — 12 ns |*1
OE Low Setup Time to 1st Data-output toLa 30 — ns
LB, UB Setup Time to 1st Data-output teLa 30 — ns |*5
OE Setup Time to CLK tosck 4 — ns
OE Hold Time from CLK tckon 2 — ns
Burst End CE1 Low Hold Time from CLK teken 2 — ns
Burst End LB, UB Hold Time from CLK toker 2 — ns
Burst Terminate BL=8,16 tre 30 — ns |"6
Recovery Time BL = Continuous 70 — ns |*6

*1: The output load 50 pF with 50 Q termination to Voo x 0.5 V.

*2: WAIT drives High at the beginning depending on OE falling edge timing.

*3: tekv is guaranteed after tour. (Max) from OE falling edge and tosck must be satisfied.
*4: The output load 5 pF without any other load.

*5: Once LB and UB are determined, they must not be changed until the end of burst read.

*6: Defined from the Low to High transition of CE1 to the High to Low transition of either ADV or CE1 whichever
occurs late.
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(6) Synchronous Write Operation (Burst Mode)
(At recommended operating conditions unless otherwise noted)

Parameter Symbol - Value Unit Note
Min Max
Burst Write Cycle Time twes — 8000 ns
Data Setup Time to CLK tosck 4 — ns
Data Hold Time from CLK toHek 2 — ns
WE Low Setup Time to 1st Data Input twio 30 — ns
LB, UB Setup Time for Write tes -5 — ns "1
WE Setup Time to CLK twsck 4 — ns
WE Hold Time from CLK tekwH 2 — ns
CE1 Low to WAIT High toLth 5 15 ns |[*2
WE Low to WAIT High twiTH 5 15 ns |[*2
CE1 High to WAIT High-Z tcHtz — 12 ns |[*2
Burst End CE1 Low Hold Time from CLK tekeLn 2 — ns
Burst End CE1 High Setup Time to next CLK tcHek 4 — ns
Burst End LB, UB Hold Time from CLK tcken 2 — ns
Burst Terminate BL=8,16 trea 30 — ns "3
Recovery Time BL = Continuous 70 — ns |*3

*1: Defined from the valid input edge to the High to Low transition of either ADV, CE1, or WE, whichever occurs
last. And once LB, UB are determined, LB, UB must not be changed until the end of burst write.

*2: The output load 50 pF with 50 Q termination to Voo x 0.5 V.
*3: Defined from the Low to High transition of CE1 to the High to Low transition of either ADV or CE1 whichever

occurs late for the next access.
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(7) Power Down Parameters
(At recommended operating conditions unless otherwise noted)

Value ]
Parameter Symbol - Unit Note
Min Max

CE2 Low Setup Time for Power Down Entry tesp 10 — ns
CE2 Low Hold Time after Power Down Entry tcaLp 70 — ns
CE2 Low Hold Time for Reset to Asynchronous Mode tcarr 70 — ns |[*1
CE1 High Hold Time following CE2 High .
after Power Down Exit [Sleep mode only] fonw 300 o us 2
CE1 High Hold Time following CE2 High .
after Power Down Exit [not in Sleep mode] tonte 70 o ns 3
CE1 High Setup Tlme_z following CE2 High toris 0 o ns |*2
after Power Down Exit

*1 : Applicable when RP = 0 (Reset to Page mode) .
*2 : Applicable also to power-up.
*3 : Applicable when Partial mode is set.

(8) Other Timing Parameters

(At recommended operating conditions unless otherwise noted)
Parameter Symbol - Value Unit Notes
Min Max

CE1 High to OE Invalid Time for Standby Entry tcHox 10 — ns

CE1 High to WE Invalid Time for Standby Entry toHwx 10 — ns [*1

CE2 Low Hold Time after Power-up tcan 50 — us

CE1 High Hold Time following CE2 High after Power-up teHH 300 — us

Input Transition Time (except for CLK) tr 1 25 ns |*2,*3

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

*2 : Except for clock input transition time.

*3 : The Input Transition Time (tr) at AC testing is 5 ns for Asynchronous operation and 3 ns for Synchronous

operation respectively. If actual tr is longer than 5 ns or 3 ns specified as AC test condition, it may violate AC

specification of some timing parameters. Refer to " (9) AC Test Conditions".
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(9) AC Test Conditions

Description Symbol Test Setup Value Unit Note
Input High Level ViH — Voo x 0.8 \Y
Input Low Level Vi — Voo x 0.2 Vv
Input Timing Measurement Level VREeF — Vop x 0.5 \
. i Async. 5 ns
Input Transition Time tr Between ViL and Vix
Sync. 3 ns
* AC MEASUREMENT OUTPUT LOAD CIRCUIT
Vbop x 0.5V
VbD OT 50 Q
Device under
0.1 uF Test Output
Ves °_L 50 pF
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m TIMING DIAGRAMS
(1) Asynchronous Read Timing #1-1 (Basic Timing)

tRC
| | |
Address X X XX Address Valid KX XX
ADV Low
tasc tce {CHAH tasc
CEH N 4 o
N / tcp

tcHz

toE

toHz

T
g

tBA

tBHZ
tBLZ

toLz toH

DQ
(Output) C A D

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

:

27
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(2) Asynchronous Read Timing #1-2 (Basic Timing)

tRC

Address W

Address Valid

PP ONINNINNNS

tasv

tARV

ADV N

tav

tvpL

tvPH

tCE

tasc

tcp

tcHz

tBA

DQ

toHz

tBLZ

tBHZ

(Output)

<

A

toH

Valid Data Output

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

F(

PN
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(3) Asynchronous Read Timing #2 (OE Control & Address Access)

tRC tAX tRC
Address Address Valid Address Valid
tAA tOHAH
— tAA
CE1 Low
tAso toE
OF RN 7

w0 R s

toHz

toLz toH toH

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

Note : This timing diagram assumes CE2 = H, ADV = L and WE = H.
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(4) Asynchronous Read Timing #3 (LB, UB Byte Control Access)

tax tRC tAx
— |<—

Address ) Address Valid )
tAA I
(ﬁt OE Low
tBA tBA
\| / N /
LB N | N |
tBA
UB \\ 7/
tBHZ tBHZ
tBLZ toH tBLZ le—»| tOH
DQy~ to DQo
(Output) < T > < T >Q<>_
Valid Data Output Valid Data Output | tBHz
tBLZ toH
DQ1s to DQs
(Output) Q \ X

Valid Data Output

Note : This timing diagram assumes CE2 = H, ADV = L and WE = H.
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(5) Asynchronous Read Timing #4 (Page Address Access after CE1 Control Access)

tRC

| |
(ﬁgodtrjii) >Q|< Address Valid )QQ(

tRC tPRC tPRC tPRC
Address XX | Adaress vaiid KAdaress Valid XK Address Valid Address Valid | KX X
ress vali ress vall ress vall ress vall
(Az2to Ao) Z
tasc tPAA tPAA tPAA tcHAH
ADV N /| Q §
CE1 5\ /4
tCE tcHz

tcLz for fon or o
Outpu) —TIXKXK : PRIKKE X RERKK T DREKXK » KKx
Valid Data Output Valid Data Output
(Normal Access) (Page Access)

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

tRC tAx

tRC tAx
Address . _
(Azo to As) Address Valid Address Valid
tRC tPRC tRC tPRC
(AAC:dtLeZ; Address Valid > Qddress Valid Address Valid Address Valid
tAA tPAA tAA tPAA
CE1 Low
taso toe
OE N
tBA
(8, UB N
toLz toH toH toH toH
DQ tBLZ
sEEEERTOTV O /
(Outpu) T2 TR a DRSKAK KKK KXKKK s XK

Valid Data Output

Valid Data Output
(Normal Access)

(Page Access)

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




(7) Asynchronous Write Timing #1-1 (Basic Timing)

MB82DB S02163D-70L

Acdress. TXRXXK

ADV

CEf1

Note : This timing diagram assumes CE2 = H.

twe

Address Valid

tAs tcw tWR tAs

N 4 N\

N /| tcp N
tas | twp twr tas
}i 7Z twHP XR
tas | tBw twr tas
L 7Z tBHP XR
toHCL
tDs tDH

A

Valid Data Input
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(8) Asynchronous Write Timing #1-2 (Basic Timing)

| twe
Address TIIIIK | Address Valid_ SERRRRRRRRRK
tasv tARv
ADV XR tvpL 7[ . X_\ /
tAs tcw twRr tAs
CE1 XR 7( op XR
tas | twp twRr tas
WE X‘( 7Z twHP XR
tas | tBw twr tas
E’ UB X‘K 7Z tBHP XR
toHCL

tDs tDH

DQ
(Input) 4

Valid Data Input

Note : This timing diagram assumes CE2 = H.
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(9) Asynchronous Write Timing #2 (WE Control)

twc twe

Address )K}(}( Address Valid ){X}( Address Valid ){X}(

CE1

/| twHP N /|

EAENNNNN\\N ARKRN Y,

toEs

tOHZ tbs toH tps tDH

DQ
(Input)

Valid Data Input Valid Data Input

Note : This timing diagram assumes CE2 = H and ADV = L.
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(10) Asynchronous Write Timing #3-1 (WE, LB, UB Byte Write Control)

twe twe
Address XXX Address Valid XXX Address Valid XX
CEf1 Low
tas twp tAs twp
— -
WE N /| twHP N
twR tBs tBH
_ / N
ERENNNN\N AN T 3’&3&3\
tBs <tEH> twr
__ < —
U L NNN\N A
tDs tDH
DQ7 to DQo
(Input)
tbs tDH
DQis to DQs Valid Data Input
(Input)

Valid Data Input

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




(11) Asynchronous Write Timing #3-2 (WE, LB, UB Byte Write Control)

MB82DB S02163D-70L

twe

twe

Address ><><><

Address Valid

RXX

Address Valid XXX

tBw

CE1 Low
WE R
tAs
B N
tBS |<->

|.‘ tBs

YIIIE

i

tAs

| 1BH

tBw

DQ7 to DQo

DS

ENNNNNNR

tDH

(Input)

DQis to DQs

Valid Data Input

tbs tDH

(Input)

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

Valid Data Input
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(12) Asynchronous Write Timing #3-3 (WE, LB, UB Byte Write Control)

twe

Address

Address Valid

Address Valid XXX

CE1

AN

NN\

AN

tBw tWR

DQz to DQo

N

tDs

NN\

(Input)

DQis to DQs

Valid Data Input

tbs tDH

(Input)

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

Valid Data Input
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(13) Asynchronous Write Timing #3-4 (WE, LB, UB Byte Write Control)

twe

twe

Address

XXX

Address Valid

2RXX

Address Valid

Low

DQ7 to DQo
(Input)

DQis to DQs
(Input)

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

tAS tBw twR tAs tBw twR
tBHP X< 7Z
tBwWO
tDs tDH tbs tDH
Valid Data Input Valid Data Input
tBwWO
tAs tBw twR tAs tBw twRr
N /
N 7 tBHP N /|
tDs tDH tDs tDH

Valid Data Input

Valid Data Input
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(14) Asynchronous Read/Write Timing #1-1 (CE1 Control)

twe tRC
| | |

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

tCHAH tAs twr tASC tCHAH
tcw ™ tCE -—>

CE1 4 \| / N /

tcp tcp

LB, UB x x
toHCL
o 7|: L
tcHz
toH tDs tDH tcLz toH
DQ § < T >(
Read Data Output Write Data Input Read Data Output

Notes : e This timing diagram assumes CE2 = H and ADV =L
» Write address is valid from either CE1 or WE of last falling edge.
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(15) Asynchronous Read/Write Timing #1-2 (CE1, WE, OE Control)

Address

DQ

Notes :

Read Data Output

Write Data Input

e This timing diagram assumes CE2 = H and ADV = L.
¢ OE can be fixed Low during write operation if it is CE1 controlled write at Read-Write-Read

sequence.

twe tRC
| | |
>|§X§K Write Address >§X§K Read Address X
tcHAH tas twr ASC tCHAH
tcE -
/ N N
tcp tcp
twp
\P/‘
x x
toHcL
J';— toE
tcHz
toH tps tDH toLz toH
? < T KX

Read Data Output
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(16) Asynchronous Read/Write Timing #2 (OE, WE Control)

Address

CEf1

twe tRC
W Write Address >§>§}< Read Address ><><><
tAA
o
toHAH tOHAH
Low
tas twp twr
N\ /
N/
toEs
X x x
taso toE
4 N\ 4
—/ N /]
toHz twHoL toHz
toH tDs tDH toLz toH
j o

Read Data Outpu

t

Write Data Input

Notes :  This timing diagram assumes CE2 = H and ADV = L.

e CE1 can be tied to Low for WE and OE controlled operation.

Read Data Output
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B Control)

(17) Asynchronous Read/Write Timing #3 (OE, WE, LB,

twe

tRC

|
Address >|§X}< Write Address XX}( Read Address XXX
L tAA
- tOHAH tOHAH
CEr1 Low
WE \ 7/
toEs tAs | tBw twR
tBA
tBHZ tAsO
OE 71 twHOL
! tBHZ
toH tDs tDH tBLZ toH
DQ
? < T >

Read Data Output Write Data Input Read Data Output

Notes : e This timing diagram assumes CE2 = H and ADV = L.
e CE1 can be tied to Low for WE and OE controlled operation.
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(18) Clock Input Timing

tck

CLK

tck tCKH tcKL tekT tckT

Notes : e Stable clock input must be required during CE1 = L.
o tok is defined between valid clock edges.
o tokt is defined between Vi (Min) and Vi (Max)

(19) Address Latch Timing (Synchronous Mode)

Case #1 Case #2

ok TN A S NS S

Address W Valid Valid

tAsCL tAHV tAsvL tAHV
— [e— —| [—
tvsck tCKVH tvsck tCKVH
4 N 4
ADV \\ . < a
tvpL tvpL
— ﬁ tcLek
CE1 N Low

Notes : e Case #1 is the timing when CE1 is brought to Low after ADV is brought to Low.
Case #2 is the timing when ADV is brought to Low after CE1 is brought to Low.
o Address valid time must be equal or greater than the specified minimum value of tc.
« tveL is specified from the falling edge of either CE1 or ADV whichever comes late.
At least one valid clock edge must be input during ADV = L.
e tvsck and tcick are applied to the 1st valid clock edge during ADV=L.
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(20) Synchronous Read Timing #1 (OE Control)

RL=5

e \I\WF&WP\
S T R
CE1 ;_f;_k—tcmx gg — — ;_K:T
OF Al §§ 4_;L
WE High gg
SR )
WAIT — High-Z ) =~ tAC' _ |§§ t | o

o —Honz—— (R i X HG——

toLz

tckax

tckax

Note : This timing diagram assumes CE2 = H, the valid clock edge on rising edge and BL = 8 or 16.
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(21) Synchronous Read Timing #2 (CE1 Control)

RL=5

S EELERLENNN]

Address [J[JX " < s J(/ /]

tASVL —»| tAHV |
|4_ tASVL |<— | taRv
tvsck tvsck
tCKVH tCKVH
ADV A §§ X jC
tvpL
tvPL
tAscL> . tascL -—
CE1 3( £ R
tcp ;—
— |<— tcLek
|| — - -—
tCKCLH tcLek

/) ¢ /A

tCKBH

tekTv

R E—
tCHTZ toLTL

WAIT

DQ

Note : This timing diagram assumes CE2 = H, the valid clock edge on rising edge and BL = 8 or 16.
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(22) Synchronous Write Timing #1 (WE Level Control)

RL=5

oK M\ | [§§

| | gl
Address  JJJIN e j67777777777777777777777777§§ i XTT]
tasvl | |‘_| taHy

WSCK  ltckvH

ADV X | S gg ‘AY_7| t
tvpL VPL
o fetorex
tasCL, | [ tASCL—>| [-—
CE1 AN gg Y 3(
tcp

—|  f—torck

OE High gg
tCKWH
B twLD .
WE A
WE N §§
tBs tckeH o |t
__> 4—
5, U5 5‘; § 1‘
WAT —— HighZ —————— §§
twLTH tosck|  tbsck tosck teHTz
DQ D1 D2§§ DBL
Ll —
tDHCK tDHCK

Note : This timing diagram assumes CE2 = H, the valid clock edge on rising edge and BL = 8 or 16.
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(23) Synchronous Write Timing #2 (WE Single Clock Pulse Timing)

RL=5

CLK [\

k

. twes |
| [ [
Address —€ Address *77777777/777/777/77777/77gg A /7
o |<_ | PECI tAsvL | [*ltanv
tvSCK oKy wsfii «—>| tCKVH
Vi o \ [
ADV l[ | gg ‘ L7
tvpPL tvpL
— *— tcLCK
taseL | |- tAscL —>| -~
CE
CE1 3( 7[ 3(
- ~— tcLck
tcp
[*—>| tCKCLH
OE High §§
twsck tCKWH
twsck tCKWH
tBS_» e tCKBH tBs
LB, UB //7/) §§ T
WAIT - High-Z §§
tWLTH tpsck | tosck tpsck tcHTZ tWLTH
—> -— |-— — -—
— — |
tDHCK tDHCK

Note : This timing diagram assumes CE2 = H, the valid clock edge on rising edge and BL = 8 or 16.
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(24) Synchronous Read to Write Timing #1 (CE1 Control)

RL=5
e AW AWAS AWAWAWAS AW 9
| twes N
' | —
s LY Y T
tasvL |<_ tAHY
tvscK tCKVH
o )LJLIVPL gg
s T Tk tCKCLH
CE1 tCKC"lH 7[ S(tASCL gg 4—:1_

tcp

e [] M
W \\ § /I

tCKBH tBs tCKBH

506 vl § 1/

tcHTZ

tCLTH

tpsck |tbsck | tDScK tbsck
—>|I - | l— [ -—
DQ |\D1WD2WD3@(§
tckax  tckax fDHCK  tDHCK  tDHCK tDHCK

Note : This timing diagram assumes CE2 = H, the valid clock edge on rising edge and BL = 8 or 16.
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(25) Synchronous Write to Read Timing #1(CE1 Control)

tDHCK

00 YouJfiom
e

tDHCK

tckTv

SO AW AWAWAWAW
Address 777777777777//7//777777/77/7—%1%53
tASVL —» |<—| > tAHv
WSCK  ltowyn
ADV _Y|_7LtVPL
tCKCLH tascL | |
(E1 _L tcp j(
—» ‘<_ tcLek
oF TN
WE [T
tCKIBH
LB,UB 79;;;;/;;;;;//»\
WAIT T‘ High-Z
tosck | tbsck torTz

l
|

tckax tckax

Note : This timing diagram assumes CE2 = H, the valid clock edge on rising edge and BL = 8 or 16.
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(26) Power-up Timing #1

cEf AL

tCHS
tcoH | tCHH

i
Y
A

A

CE2 /

AN

VDD A Vo (Min)

oV

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

(27) Power-up Timing #2

CE1 e O

{CHH

CE2 4 NC

A

Y

VDD A Vob (Min)

ov

If transition time of Voo(from OV to Voo Min) is longer than 50ms, Power-up Timing#1 must be
applied.

Note : The tcrn specifies after Voo reaches specified minimum level and applicable both CE1 and CE2.
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(28) Power Down Entry and Exit Timing

CET1 N N
NNNNNNNN N
tCHs
CE2 N /
N /|
tcsp tcaLp (tCaLPR) tCHH (tCHHP)
High-Z
D N
@ 2
Power Down Entry Power Down Mode Power Down Exit |

Note : 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.

(29) Standby Entry Timing after Read or Write

: Both tcHox and tchwx define the earliest entry timing for Standby mode.

CE1

/ /

tCHOX tCHWX
e /7 /
N—

/M

we V7 \
LM N—
/
Active (Read) Standby Active (Write) Standby
Note
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(30) Configuration Register Set Timing #1 (Asynchronous Operation)

tRC twe twe twc twc tRC
Address - O wssrt XX mss XA wss kN veer RN wss NN Koy KK
B X X X X X X 1%

WE A ANYIANSYS AN/

DQ*  — RDa:X> RDa >— RDa >——G>‘_Q>_ Aob :X>_

Cycle #1 Cycle #2 Cycle #3 Cycle #4 Cycle #5 Cycle #6

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

*2 1 The address key must conform to the format specified in “@FUNCTIONAL DESCRIPTION”.
If not, the operation and data are not guaranteed.

*3 : After tcp or trc following Cycle #6, the CR Set is completed and returned to the normal operation.
tcp and tre are applicable to returning to asynchronous mode and
to synchronous mode respectively.

*4 : Byte read or write is available in addition to Word read or write. At least one byte control
signal (LB or UB) need to be Low.
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(31) Configuration Register Set Timing #2 (Synchronous Operation)

- WAL S SRS
MO

= LIS s
SRR IRE IR IR Iy

JUR Y
LT
e LT Ti
1

LR T

| 1 1 \ 1 |
| AL LR ' RL-1 ' R

sl _{IYL_TY

| | |
| - |
| RL-1 .

o -l

Cycle #1 Cycle #2 Cycle #3 Cycle #4 Cycle #5 Cycle #6

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

: The address key must conform to the format specified in “@FUNCTIONAL DESCRIPTION”.
If not, the operation and data are not guaranteed.

* % * %
N~ oW N o=

. After trre following Cycle #6, the CR Set 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) need to be Low.
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m ORDERING INFORMATION

Part Number

Package

Remarks

MB82DBS02163D-70LBGT

71-ball plastic FBGA
(BGA-71P-M03)
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m PACKAGE DIMENSION

71-ball plastic FBGA Ball pitch 0.80 mm
Package width x 7.00 x 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-MO03)
11.00£0.10(.433+.004) &1020(008)[S[B]
1.09 6% . 0.40(.016) 0.80(.031)
T (043 :;0?.3;) (Seated height) REF REF
0 M’S{E‘;ﬁL OO0 000ObO 00 8
® 000000000000 7
& 00000000 6
7o0:010 | IO A 4 000 | 000 | 5
(276+.004) | | 000 | 000 4
0 M‘ﬁ% 000 o{o 00O 3
— 0 0000000000 O 2
\T D=—{>J0.10(.004) [ S| PO 000000 0O 1
] T
39:0. MLKJHGFEDCBA
INDEX-MARK AREA (_%1331_%;2) (Stand off)
s} 71-00.45 56
[®]0.20.008) (71_5_618%;3‘)2) [4]20.08(.003) @[S AB]
[ |
I CACACAVACACAVACACACAVR)
(2] 0.10(.004)
Dimensions in mm (inches).
© 2003 FUJITSU LIMITED B71003S-¢-1-1 Note: The values in parentheses are reference values.

Please confirm the latest Package dimension by following URL.
http://edevice.fujitsu.com/fyDATASHEET/ef-ovpklv.html
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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 FUJTSU 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, genera office use,
personal use, and household use, but are not designed, developed
and manufactured as contemplated (1) for use accompanying fatal
risks or dangersthat, 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, masstransport 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 aninherent 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.

Edited  Business Promotion Dept.
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