FUJITSU SEMICONDUCTOR

DATA SHEET AE2.0E

MEMORY Mobile FCRAM™
CMOS

64M Bit (4M word x 16 bit)
Mobile Phone Application Specific Memory

MB82DBS04163C-70L

CMOS 4,194,304-WORD x 16 BIT
Fast Cycle Random Access Memory
with Low Power SRAM Interface
Programmable Page Mode & Burst Mode

B DESCRIPTION

The Fujitsu MB82DBS04163C is a CMOS Fast Cycle Random Access Memory (FCRAM) with asynchronous
Static Random Access Memory (SRAM) interface containing 67,108,864 storages accessible in a 16-bit format.
The MB82DBS04163C adopts asynchronous page mode and synchronous burst mode for fast memory access
as user configurable options. The MB82DBS04163C is suited for mobile applications such as Cellular Handset

and PDA.
B FEATURES

» Asynchronous SRAM Interface » Wide Operating Temperature

« Fast Access Cycle Time Ta= -30°Cto +85°C
tce = 70ns max » Byte Control by UB and LB

» 8 words Page Read Access Capability » Low Power Consumption
teaa = 20ns max Iobar = 35mMA max

+ Burst Read/Write Access Capability loos: = 90PA max (@+40°C)
tac= 10ns max * Various Power Down mode

» Low Voltage Operating Condition Sleep, 8M-bit and16M-bit Partial

Voo = +1.7V to +1.95V

Notice: FCRAM is a trademark of Fujitsu Limited, Japan
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MB82DB S04163C -7oL PRELIMINARY

B PIN DESCRIPTION

Pin Name Description
A21t0 Ao Address Input
CE1 Chip Enable (Low Active)
CE2 Chip Enable (High Active)
WE Write Enable (Low Active)
OE Output Enable (Low Active)
UB Upper Byte Control (Low Active)
LB Lower Byte Control (Low Active)
CLK Clock Input
ADV Address Valid Input (Low Active)
WAIT Wait Signal Output
DQa1s-9 Upper Byte Data Input/Output
DQs1 Lower Byte Data Input/Output
Vop Power Supply
Vss Ground

B BLOCK DIAGRAM
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B FUNCTION TRUTH TABLE

Asynchronous Operation (Page Mode)

Mode Note | CE2 | CE1 |CLK |ADV| WE | OE | LB | UB |A21-0| DQ8-1 |DQ16-9| WAIT
Standby . . .
(Deselect) H H X X X X X X X High-Z | High-Z | High-Z
Output Disable *1 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 ?/“;ﬁé‘t High-Z
Read (Lower Byte) X |*3| H|L]|L/|H]|vaid ?/“;ﬁgt High-Z | High-Z

: Output | Output :
Read (Word) X *3 L L | Valid Valid Valid High-Z
H L
Page Read X *3 L/H | L/H | Valid *6 *6 High-Z
No Write X *3 H H | Valid | Invalid | Invalid | High-Z

[ * i ; Input .

Write (Upper Byte) X 3 " H L | Vvalid | Invalid valid High-z
L H
Write (Lower Byte) X *3 L H | Valid {?(,glljdt Invalid | High-Z

. : Input Input .
Write (Word) X *3 L L | Vvalid valid valid High-z
Power Down *21 L X X X X X X X X High-Z | High-Z | High-Z

Notes 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 1us.
Please contact local FUJITSU representative for the relaxation of 1us limitation.

*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 Partial Size. See "Power Down" in FUNCTIONAL DESCRIPTION for the
details.

*3: "L" for address pass through and "H" for address latch on the rising edge of ADV.

*4:  OE can be Vi during Write operation if the following conditions are satisfied; _
(1) Write pulse is initiated by CE1. See Asynchronous Read / Write Timing #1-1 (CE1 Control)
(2) OE stays Vi during Write cycle.

*5: Can be either Vi or Vi but must be valid before Read or VV_rite. .
*6: Output is either Valid or High-Z depending on the level of UB and LB input.
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B FUNCTION TRUTH TABLE (Continued)

Synchronous Operation (Burst Mode)

Mode Note | CE2 | CE1 |CLK |ADV| WE | OE | LB | UB |A21-0| DQ8-1 |DQ16-9| WAIT
Standby . . .
(Deselect) H X X X X X X X High-Z | High-Z | High-Z
Stal’t 3 *4 *4 *7 *g *8 *11
Address Latch 1 I 1A x| x valid | High-z | High-z | High-Z
Advance w3 s 9
Burst Read to *1 j L Output | Output ?/l{atll?(ljjt
Next Address H Valid | Valid
Burst Read . 3 : : 12
Advance w3 , )2 )2 I 10 t I 10 t s
Burst Write to *1 L npu npu High
Next Address j H H X Valid Valid
Burst Write " 5 Input | Input 12
Suspend " j H Invalid | Invalid | High
Terminate . . .
Burst Read JI X H | X High-Z | High-Z | High-Z
Terminate . . .
Burst Write j X X | H High-Z | High-Z | High-Z
Power Down *2| L X X X X X X X X High-Z | High-Z | High-Z

Notes L = Vi, H =V, X can be either ViL or Vin, j = valid edge, u = positive edge of Low pulse,
High-Z = High Impedance
*1: Should not be kept this logic condition longer than 4us. Please contact local FUJITSU representative
for the relaxation of 4us limitation.

*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 Partial Size. See "Power Down" in FUNCTIONAL DESCRIPTION for the
details.

*3: Valid clock edge shall be set on either positive or negative edge through CR Set. CLK must be started
and stable prior to memory access.

*4: Can be either ViLor 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..

*5.  When device is operating iniV_E Single Clock Pulse Control" mode, WE is don't care once write
operation is determined by WE Low Pulse at the beginning of write access together with address
latching. Write suspend feature is not supported in "WE Single Clock Pulse Control" mode

*6: Can be either Vi or Vin but must be valid before Read or Write is determined. And once UB and LB
inputs are determined, they must not be changed until the end of burst.

*7:. Once valid address is determined, input address must not be changed during ADV=L.

*8: If OE=L, output is either Invalid or High-Z depending on the level of UB and LB input. If WE=L, Input
is Invalid. If OE=WE=H, output is High-Z.

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

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

*11: Output 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 FUNCTIONAL DESCRIPTION for the details.

*13: WAIT output is driven in High level during write operation.
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B STATE DIAGRAM

Initial/Standby State Asynchronous Operation
(Page Mode)
Power Up Synchronous Operation
* (Burst Mode)

] O Common State
Pause Time

CE2=H
@RP=0

Asynchronous Operation CE2=CE1=H

Address Change

Byte Control or Byte Control

Synchronous Operation CE2=CE1=H

CE1=L, CE1=L,
ADV Low Pulse, ADV Low Pulse,
& WE=L & OE=L OE=L

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

Notes Assuming all the parameters specified in AC CHARACTERISTICS are satisfied. Refer to the FUNCTIONAL
DESCRIPTION, AC CHARACTERISTICS, and TIMING DIAGRAM for details.
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B FUNCTIONAL DESCRIPTION

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

Power-up

It is required to follow the power-up timing to start executing proper device operation. Refer to POWER-UP
Timing. After Power-up, the device defaults to asynchronous page read & normal write operation mode with
sleep power down feature.

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
configuration

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. Following table shows the detail sequence.

Cycle # Operation Address Data
1st Read 3FFFFFh (MSB) Read Data (RDa)
2nd Write 3FFFFFh RDa
3rd Write 3FFFFFh RDa
4th Write 3FFFFFh X
5th Write 3FFFFFh X
6th Read Address Key Read Data (RDb)

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

The second and third cycle 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 forth and fifth cycle is to write to MSB. The data of forth and fifth cycle is don't-care. If the forth 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 memory cell array may be lost. So, CR Set sequence should be performed prior to regular read/write operation
if necessary to change from default configuration.
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B FUNCTIONAL DESCRIPTION (Continued)
Address Key

The address key has the following format.

Add_ress Register Function Key Description Note
Pin Name
A21 — — 1 Unused bits must be 1 *1
00 16M Partial
Partial 01 8M Partial
A20-A19 PS )
Size 10 Reserved for future use *2
11 Sleep [Default]
000 Reserved for future use *2
001 Reserved for future use *2
Burst 010 8 words
A18-A16 BL
Length 011 16 words
100 to 110 | Reserved for future use *2
111 Continuous *3
0 Synchronous Mode *4
ALS M Mode (Burst Read / Write)
1 Asynchronous Mode [Default] *5
(Page Read / Normal Write)
000 Reserved for future use *2
001 3 clocks
Read 010 4 clocks
Al4-A12 RL
Latency 011 5 clocks
100 6 clocks
101 to 111 | Reserved for future use *2
All BS Burst 0 Reserveq for future use *2
Sequence 1 Sequential
Single 0 Burst Read & Burst Write
A10 SW ; - -
Write 1 Burst Read & Single Write *6
A9 VE Valid 0 Fgl”ng Clock Edge
Clock Edge 1 Rising Clock Edge
0 Reset to Page mode *7
A8 RP Reset to Page - :
1 Remain the previous mode
0 WE Single Clock Pulse Control *6
A7 WC Write Control M]out Write Suspend Function
1 WE Level Control
with Write Suspend Function
A6-A0 — — 1 Unused bits must be 1 *1

Notes *1. A21 and A6 to AO must be all "1" in any cases.
*2: Itis prohibited to apply this key.
*3:. Please contact local FUJITSU representative for the use of BL=continuous option.
*4: If M=0, all the registers must be set with appropriate Key input at the same time.
*5:  If M=1, PS must be set with appropriate Key input at the same time. Except for PS, all the other key
inputs must be "1". .
*6: Burst Read & Single Write is not supported at WE Single Clock Pulse Control.
*7. Effective only when PS=11.
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B FUNCTIONAL DESCRIPTION (Continued)

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 resume the device from power down
mode.

This device has three power down modes, Sleep, 8M Partial, and 16M 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
8M Patrtial 8M bit 000000h to 07FFFFh
16M Partial 16M bit 000000h to OFFFFFh

The default state is Sleep mode 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 setto Sleep mode after power-
up in case of asynchronous operation.

When RP=0, Power Down comprehends a function to reset the device to default configuration (asyncronous
mode). After resuming from power down mode, the device is back in default configurations. This is effective only
when PS is set on Sleep mode. When Partial mode is selected, RP=0 is not effective.
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B FUNCTIONAL DESCRIPTION (Continued)
Burst Read/Write Operation

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

Burst Read Operation

o _%_\_%Wf_\_%_\j_\f_\_%_\_

ADDRESS X valid X
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Burst Write Operation
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. . . RL-1 | : : : : .
DQ — High-zZ ( D1 X D2 x DsL >_,7

WAIT — . High-z —/ : : : : : R
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B FUNCTIONAL DESCRIPTION (Continued)
CLK Input Function

The CLK is input signal to synchronize memory to microcontroller or system bus frequency during synchronous
burst read & write operation. The CLK input increments 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 out. During
synchronous operation mode, CLK input must be supplied except for standby state and power down state. CLK
is don’t care during asynchronous operation.

ADV Input Function

The ADV is input signal to indicate valid address presence on address inputs. It is 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 positive edge of ADV.

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

WAIT Output Function
The WAIT is output signal to indicate data bus status when the device is operating in 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 out at next clock cycle is invalid, and WAIT output becomes High
one clock cycle prior to valid data out. During OE read suspend, WAIT output doesn't indicate data bus status
but carries the same level from previous clock cycle (kept High) except for burst read suspend on the final data
output. If final read data out is suspended, WAIT output become high impedance after specified time duration
from OE=H.

During burst write operation, WAIT output is valid 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 doesn’t indicate 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 in is suspended, WAIT
output become high impedance after specified time duration from WE=H.

This device doesn't incur additional delay against crossing device-row boundary or internal refresh operation.
Therefore, the burst operation is always started after fixed latency with respect to Read Latency. And there is
no waiting cycle asserted in the middle of burst operation except for burst read or write 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 asynchronous mode, WAIT output is always in High Impedance.
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B FUNCTIONAL DESCRIPTION (Continued)

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 fixed latency with respect to Read Latency set in CR.
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B FUNCTIONAL DESCRIPTION (Continued)
Address Latch by ADV

The ADV indicates valid address presence on address inputs. During synchronous burst read/write operation
mode, all the address are determined on the positive 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 begin must be satisfied for
appropriate RL counts. Valid address must be determined with specified setup time against either the negative
edge of ADV or negative edge of CE1 whichever comes late. And the determined valid address must not be
changed during ADV=L period.

Burst Length

Burst Length is the number of word to be read or write 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 initial address being latched, device internal address counter assign +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 out 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 terminated by
the positive edge of CE1.

Single Write

Single Write is synchronous write operation with Burst Length =1. The device can be configured either to "Burst
Read & Single Write" or to "Burst Read & Burst Write" through CR set sequence. Once the device is configured
to "Burst Read & Single Write" mode, the burst length for synchronous write operation is always fixed 1 regardless
of BL values set in CR, while burst length for read is in accordance with BL values set in CR.

Write Control

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

- —7[—\—7 0 1 2 3 4 5 6
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A_W W / | ' RLSS | -
S
. DQIn] (m)@(uz)@(os)@(m)@
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" 777777 W//W/SZ{{H////////////////////////////////////

e —— eI Cn)
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B FUNCTIONAL DESCRIPTION (Continued)

Burst Read Suspend

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

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

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

U

tckon | tosck tckon | tosck

o
P

1y
O
A
g
N
A;"

bQ (R X&) &
?c:; *t:Kox fos | o

WAIT

Burst Write Suspend

Burst write operation can be suspended by WE High pulse. During burst write operation, WE brought to High
suspends burst write operation. Once WE is brought to High with the specified set up time against clock where
the data being suspended, 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 resumes burst write operation. Once WE is brought to Low, data input become 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=L 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.

ACAYAWAT AW AW AW AW AW,

CLK
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o [\ﬂt 2 3
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WAIT High
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B FUNCTIONAL DESCRIPTION (Continued)

Burst Read Termination

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

CLK

wooress TN CETTIX v X7

ADV . tree N1/

= N 1

5 L, T

WAIT tac Tc KZC:TZ > High-Z— |\ W
SN G € (I

Burst Write Termination
Burst write operation can be terminated byC_El broughtto High. If BL is set on Continuous, burst write operation
is continued endless unless terminated by CE1=H. It is inhibited to terminate burst write before first data in is
completed. In order to guarantee last write data being latched, the specified minimum values of CE1=L hold
time from clock edge must be satisfied. After termination, the specified minimum recovery time is required to
start new access.
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B ABSOLUTE MAXIMUM RATINGS (See WARNING below.)

Parameter Symbol Value Unit
Voltage of Voo Supply Relative to Vss Vob -0.5t0 +3.6 \%
Voltage at Any Pin Relative to Vss VN, Vour -0.5t0 +3.6 \%
Short Circuit Output Current lout +50 mA
Storage Temperature Tste -55to +125 °C

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 (See WARNING below.)
(Referenced to Vss)

Parameter Notes Symbol Min. Max. Unit
Vop 1.7 1.95 Y,
Supply Voltage
Vss 0 0 \Y
High Level Input Voltage *1 Vi1 Voo*0.8 | Vop+0.2 \%
Low Level Input Voltage *2 Vi -0.3 Voo*0.2 \
Ambient Temperature Ta -30 85 °C

Notes *1. Maximum DC voltage on input and I/O pins is Voo+0.2V. During voltage transitions, inputs may positive
overshoot to Voo+1.0V for periods of up to 5 ns.

*2:  Minimum DC voltage on input or I/O pins is -0.3V. During voltage transitions, inputs may negative
overshoot Vss to -1.0V for periods of up to 5ns.

WARNING: Recommended operating conditions are normal operating ranges for the semiconductor device. All
the device’s electrical characteristics are warranted when 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.

B PACKAGE PIN CAPACITANCE
Test conditions: Ta= 25°C, f= 1.0 MHz

Symbol Description Test Setup Typ. Max. Unit
Cin Address Input Capacitance Vin =0V — 5 pF
Cinz Control Input Capacitance Vin = 0V — 5 pF
Co Data Input/Output Capacitance Vio = 0V — 8 pF
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B DC CHARACTERISTICS

(Under Recommended Operating Conditions unless otherwise noted)Note *1,*2,*3

tck = tek min., BL = Continuous,
lout=0mA,

Parameter Symbol Test Conditions Min. Max. |Unit
Input Leakage Current Iu ViN= Vss to Vob -1.0 +1.0 HA
Output Leakage Current ILo Vour = Vss to Vop, Output Disable -1.0 +1.0 MA
Output High Voltage Level Von Vop = Voo(min), lon = -0.5mA 1.4 — \%
Output Low Voltage Level VoL loo=1mA — 0.4 \%
loops SLEEP — 10 HA
Vop = Vop max.,
Voo Power Down Current Iopps Vin = Vi or Vi, 8M Partial — 80 MA
CE2<0.2v :
Iobpi6 16M Partial — 100 MA
Vop = Vop max.,
Iops Vi (including CLK)= Vix or Vi, — 1.5 mA
CE1=CE2=VH
Vop = Vop max., Ta< +85°C — 170 HA
Vop Standby Current Iobs1 x'N (|_nclluz|_ng gl__lli) i 3’2\/ oor oV
_IN(|nC u |ng ) =2 VDD — U. y TA < +400C _ 90 MA
CE1=CE2=>=Vop-0.2V
Vob = Vop max., tCK=min.
Ibbs2 Vin< 0.2V or Vin 2 Vop — 0.2V, — 220 HA
CE1=CE2=>=Vop-0.2V
lopar | Voo = Vop max., tre / twe = — 35 mA
Voo Active Current Vin = Vi or Vi, bl
o° CE1 = Viand CE2= Vi, _
Ippa2 tre / twe = — 5 mA
lour=0mA 1ps
Voo = Voo max., Vin = Vin or Vi,
Voo Page Read Current Iopas CE1 =Vwand CE2= Vm, — 10 mA
lout=0mA, trrc = min.
Voo = Voo max., Vin = Vin or Vi,
Vop Burst Access Current Iopa4 CE1 = Vi and CE2= Vi, — 25 mA

Notes *1. All voltages are referenced to Vss.
*2: DC Characteristics are measured after following POWER-UP timing.
*3: lout depends on the output load conditions.
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MB82DB S04163C -7oL PRELIMINARY

B AC CHARACTERISTICS
(Under Recommended Operating Conditions unless otherwise noted)
ASYNCHRONOUS READ OPERATION (PAGE MODE)

Parameter Symbol - Value Unit Notes
Min. Max.

Read Cycle Time trc 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 trrc 20 1000 ns *1, *6, *7
Output Data Hold Time tow 5 — ns *3
CE1 Low to Output Low-Z tewz 5 — ns *4
OE Low to Output Low-Z toLz 10 — ns *4
LB, UB Low to Output Low-Z teLz 0 — ns *4
CE1 High to Output High-Z tehz — 20 ns *3
OE High to Output High-Z tonz — 14 ns *3
LB, UB High to Output High-Z terz — 20 ns *3
Address Setup Time to CE1 Low tasc -5 — ns
Address Setup Time to OE Low taso 10 — ns
ADV Low Pulse Width tveL 10 — ns *8
ADV High Pulse Width tven 15 — ns *8
Address Setup Time to ADV High tasv 5 — ns
Address Hold Time from ADV High tanv 5 — ns
Address Invalid Time tax — 10 ns *5, *9
Address Hold Time from CE1 High tcHan -5 — ns *10
Address Hold Time from OE High tonaH -5 — ns *10
WE High to OE Low Time for Read twroL 25 1000 ns *11
CE1 High Pulse Width ter 15 — ns

Notes *1: Maximum value is applicable if CElis kept at Low without change of address input on A3 to A21. If
needed by system operation, please contact local FUJITSU representative for the relaxation of 1us
limitation.

*2: Address should not be changed within minimum trc.

*3: The output load 50pF with 500hm termination to Voo*0.5 V.

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

*5: Applicable to A3 to A21 when CElis kept at Low.

*6: Applicable only to A0, A1 and A2 when CElis 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 4us. In other words, Page Read Cycle must be closed within 4us.

*8: tveL is specified from the negative edge of either CE1 or ADV whichever comes late. The sum of tvee
and tven must be equal or greater than trc for each access.

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

*11: If actual value of twrol 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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MB82DB S04163C -7oL PRELIMINARY

B AC CHARACTERISTICS (Continued)
ASYNCHRONOUS WRITE OPERATION

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 tven 15 — ns *4
Address Setup Time to ADV High tasv 5 — ns

Address Hold Time from ADV High tanv 5 — ns

CE1 Write Pulse Width tew 45 — ns *3
WE Write Pulse Width twe 45 — ns *3
LB, UB Write Pulse Width tew 45 — ns *3
LB /UB Byte Mask Setup Time tes -5 — ns *5
LB /UB Byte Mask Hold Time ten -5 — ns *6
Write Recovery Time twr 0 — ns *7
CE1 High Pulse Width ter 15 — ns

WE High Pulse Width twp 15 1000 ns

LB / UB High Pulse Width tenp 15 1000 ns

Data Setup Time tos 15 — ns

Data Hold Time ton 0 — ns

OE High to CE1 Low Setup Time for Write toHcL -5 — ns *8
OE High to Address Setup Time for Write toes 0 — ns *9
LB, UB Write Pulse Overlap tewo 30 — ns

Notes *1:

*2:

*3:
*4.

*5:
*6:
*7:

*8:

*9:
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Maximum value is applicable if CE1 is kept at Low without any address change. If the relaxation is
needed by system operation, please contact local FUJITSU representative for the relaxation of 1us
limitation.

Minimum value must be equal or greater than the sum of write pulse (tcw, twe or tsw) and write recovery
time (twr).

Write pulse is defined from High to Low transition of CE1, WE or LB / UB, whichever occurs last.
tveL is specified from the negative edge of either CE1 or ADV whichever comes late. The sum of tveL
and tven must be equal or greater than twc for each access.

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

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

Write recovery is defined from Low to High transition of CE1, WE or LB / UB whichever occurs first.
If OE is Low after minimum tonct, read cycle is initiated. In other word, OE must be brought to High
within 5ns after CEL1 is brought to Low. Once read cycle is initiated, new write pulse should be input
after minimum trc is met.

If OE is Low after new address input, read cycle is initiated. In other word, OE must be brought to High
at the same time or before new address valid. Once read cycle is initiated, new write pulse should be
input after minimum trc is met and data bus is in High-Z.



MB82DB S04163C -7oL PRELIMINARY

B AC CHARACTERISTICS (Continued)
SYNCHRONOUS OPERATION - CLOCK INPUT (BURST MODE)

Value
Parameter Symbol Unit Notes
Min. Max.
RL=6 13 — ns
RL=5 15 — ns
Clock Period tek *1
RL=4 18 — ns
RL=3 30 — ns
Clock High Time tokn 4 — ns
Clock Low Time ok 4 — ns
Clock Rise/Fall Time ekt — 3 ns *2

Notes *1. Clock period is defined between valid clock edges.
*2: Clock rise/fall time is defined between Vin Min. and Vi. Max.

SYNCHRONOUS OPERATION - ADDRESS LATCH (BURST MODE)

Value
Parameter Symbol Unit Notes
Min. Max.

Address Setup Time to CE1 Low tascL -5 — ns *1
Address Setup Time to ADV Low tasvi -5 — ns *2
Address Hold Time from ADV High tany 5 — ns
ADV Low Pulse Width tveL 10 — ns *3
S RL=6, 5 4 — ns *4
ADV Low Setup Time to CLK tvsck

RL=4, 3 7 — ns *4
_ RL=6, 5 4 — ns *4
CE1 Low Setup Time to CLK terex

RL=4, 3 7 — ns *4
ADV Low Hold Time from CLK tekve 1 — ns *4
Burst End ADV High Hold Time from CLK tvhve 13 — ns

Notes *1. tascLis applicable if CElis brought to Low after ADV is brought to Low.
*2: tasvL is applicable if ADV is brought to Low after CElis brought to Low.
*3: tveL is specified from the negative edge of either CE1 or ADV whichever comes late.
*4:. Applicable to the 1st valid clock edge.
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MB82DB S04163C -7oL PRELIMINARY

B AC CHARACTERISTICS (Continued)
SYNCHRONOUS READ OPERATION (BURST MODE)

Value
Parameter Symbol Unit Notes
Min. Max.
Burst Read Cycle Time tree — 4000 ns
RL=6,5 — 10 ns
CLK Access Time tac *1
RL=4,3 — 12 ns
Output Hold Time from CLK tekox 3 — ns *1
CE1 Low to WAIT Low teum 5 20 ns *1
OE Low to WAIT Low tout 0 20 ns %1, *2
ADV Low to WAIT Low tvTe 0 20 ns *1
CLK to WAIT Valid Time tekrv — 10 ns *1,*3
WAIT Valid Hold Time from CLK tekTx 3 — ns *1
CE1 Low to Output Low-Z teiz 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 — 20 ns *1
OE High to Output High-Z tonz — 14 ns *1
LB, UB High to Output High-Z teHz — 20 ns *1
CEL1 High to WAIT High-Z tomrz — 20 ns *1
OE High to WAIT High-Z tontz — 20 ns *1
OE Low Setup Time to 1st Data-out toLq 30 — ns
UB, LB Setup Time to 1st Data-out teLo 26 — ns *5
OE Setup Time to CLK tosck 4 — ns
OE Hold Time from CLK tekon 2 — ns
Burst End CE1 Low Hold Time from CLK tekewn 2 — ns
Burst End UB, LB Hold Time from CLK tekeH 2 — ns
Burst Terminate Recovery BL=8,16 - 26 — ns *6
Time BL=Continuous 70 — ns *6
Notes *1. The output load 50pF with 500hm termination to Voo*0.5 V.
*2:  WAIT drives High at the beginning depending on OE falling edge timing.
*3. texrv is guaranteed after toure (max) from OE falling edge and tosck must be satisfied.
*4: The output load 5pF without any other load.
*5: Once they are determined, they must not be changed until the end of burst.
*6: Defined from the Low to High transition of CE1 to the High to Low transition of either ADV or CE1
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whichever occurs late.



MB82DB S04163C -7oL PRELIMINARY

B AC CHARACTERISTICS (Continued)
SYNCHRONOUS WRITE OPERATION (BURST MODE)

Value
Parameter Symbol Unit Notes
Min. Max.
Burst Write Cycle Time twes — 4000 ns
Data Setup Time to Clock tosck 4 — ns
Data Hold Time from CLK toHek 2 — ns
WE Low Setup Time to 1st Data In twip 30 — ns
UB, LB 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 teuTh 5 20 ns *2
WE Low to WAIT High twitH 0 20 ns *2
CE1 High to WAIT High-Z tewrz — 20 ns *2
WE High to WAIT High-Z twntz — 20 ns *2
Burst End CE1 Low Hold Time from CLK tekeLH 2 — ns
Burst End CE1 High Setup Time to next CLK teHek 4 — ns
Burst End UB, LB Hold Time from CLK teke 2 — ns
Burst Write Recovery Time twrs 26 ns *3
Burst Terminate Recovery BL=8,16 trre 26 — ns *4
Time BL=Continuous trrs 70 — ns *4

Notes *1: Defined from the valid input edge to the High to Low transition of either ADV, CE1, or WE, whichever
occurs last. And once UB, LB are determined, UB, LB must not be changed until the end of burst.
*2: The output load 50pF with 500hm termination to Voo*0.5 V.

*3: Defined from the valid clock edge where last data-in being latched at the end of burst write to the High
to Low transition of either ADV or CE1 whichever occurs late for the next access.

*4. 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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MB82DB S04163C -7oL PRELIMINARY

B AC CHARACTERISTICS (Continued)
POWER DOWN PARAMETERS

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 tcatp 70 — ns
CE2 Low Hold Time for Reset to Asynchronous Mode tcaLpr 50 — us *1
CEL1 High Hold Time following CE2 High .
after Power Down Exit [SLEEP mode only] tomn 300 - HS 2
CEL1 High Hold Time following CE2 High .
after Power Down Exit [not in SLEEP mode] tonrp 70 - ns 3
CE1 High Setup Tlme_ following CE2 High tons 0 . ns %
after Power Down Exit
Notes *1. Applicable when RP=0 (Reset to Page mode)
*2: Applicable also to power-up.
*3: Applicable when Partial mode is set.
OTHER TIMING PARAMETERS
Value
Parameter Symbol Unit Note
Min. Max.

CE1 High to OE Invalid Time for Standby Entry tcHox 10 — ns
CE1 High to WE Invalid Time for Standby Entry terwx 10 — ns *1
CE2 Low Hold Time after Power-up tcaun 50 — us
CE1 High Hold Time following CE2 High after Power-up tern 300 — us
Input Transition Time (except for CLK) tr 1 25 ns *2,*3

Notes *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 5ns for Asynchronous operation and 3ns for Synchronous
operation respectively. If actual tris longer than 5ns or 3ns specified as AC test condition, it may violate
AC specification of some timing parameters. See "AC TEST CONDITIONS".
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MB82DB S04163C -7oL PRELIMINARY

B AC CHARACTERISTICS (Continued)
AC TEST CONDITIONS

Symbol Description Test Setup Value Unit Note
ViH Input High Level Voo * 0.8 \%
Vi Input Low Level Voo * 0.2 \%
VRer Input Timing Measurement Level Voo * 0.5 \%
Async. 5 ns
tr Input Transition Time Between Vi and Vin
Sync. 3 ns

AC MEASUREMENT OUTPUT LOAD CIRCUIT

Voo*0.5V
500hm
Voo o
DEVICE
0.1pF == UT’\‘E'?SETR out
Vs 0 —— 50pF
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MB82DB S04163C -7oL PRELIMINARY

B TIMING DIAGRAMS

Asynchronous Read Timing #1-1 (Basic Timing)

See Note.

ADV

DQ
(Output)

tre

A

\

ADDRESS W

ADDRESS VALID

Low
tasc tce
[ »
—
N
| toe o
N \_
N
. o - toHz o
tea
X \
‘ tHz
tBLZ |«

toLz

Yy

-
3

< A

Vg

VALID DATA OUTPUT  fon

A

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

Asynchronous Read Timing #1-2 (Basic Timing)

See Note.

ADV

CE1

DQ
(Output)

tre

€
€

ADDRESS W

ADDRESS VALID

TN

[

A

A

tasv

'

- -
tanv

A

tav

/

[
'

tven

[

tveL

[
>

AN

Y/

tasc

A

Y

tce

v

tcp

AN

A

°y /

tas

tcHz

A
v

4

toe

A

toHz

toLz

teLz

-

tea

v

I V&l )

Yy

-

tHz

< A

Vg

VALID DATA OUTPUT  fon

A

YUY
/ O

Note: This timing diagram assumes CE2=H and WE=H.
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MB82DB S04163C -7oL PRELIMINARY

B TIMING DIAGRAMS (Continued)

Asynchronous Read Timing #2 (E & Address Access) See Note.
tre o tre o
ADDRESS < ADDRESS VALID > ADDRESS VALID
taa o | taa . foHAH |
taso toe
<« >
— X /
OE N /1
10 SRR /IRRX
toLz toH < »| toHz
00 <> P, <«—>»| ton
N N
(Outpuy) < : DREXXXXXXXK ? 2
VALID DATA OUTPUT VALID DATA OUTPUT

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

Asynchronous Read Timing #3 (ﬁ /UB Byte Access) See Note.
tax | trc | tax
ADDRESS ADDRESS VALID
taa
El, E Low
o tea A
B N / N /
| tea
uB _ tBHZ X‘ 7[‘ tBHz |
teLz > toH teLz <& toH
DQ1-8
(Output) KA < A R—
VAL|D|DATA ALID DATA (= »| {sHz
teLz [ toH
DQY-16 OUTPUT OUTPUT
(Output) < T ><><>—
VALID DATA OUTPUT

Note: This timing diagram assumes CE2=H, ADV=L and WE=H.
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MB82DB S04163C -7oL PRELIMINARY

B TIMING DIAGRAMS (Continued)

Asynchronous Read Timing #4 (Page Address Access after CE1 Control Access) See Note.
. tre |
- > |
ADDRESS
(A2LA3) ADDRESS VALID XXX
tre terc | trrc | trrc
€ L B EEE——— '<—>| <>
ADDRESS ADDRESS ADDRESS ADDRESS
(A2-A0) ADDRESS VALID > VALID VALID VALID ><><><
tasc _ teaa tPaa | | teaa | o tenan
ADV x\ 7@
CE1 3‘ 71
tchz
R o t = L
OE >\ CE :
7
LB /UB N (
terz ton ton ton toH
DQ
(Outpu) CKEHRRK A KXARXK W RRXKK N RXXKKT R
VALID DATA OUTPUT VALID DATA OUTPUT
(Normal Access) (Page Access)

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

Asynchronous Read Timing #5 (Random and Page Address Access) See Note.
trc tAx trc tax
- <> > <
ADDRESS
ADDRESS VALID ADDRESS VALID
(A21-A3)
| trc o tPrc | | trc o trrc o
ADDRESS ADDRESS ADDRESS ADDRESS ADDRESS
(A2-A0) VALID VALID VALID VALID
| taa o _ tean | taa o _ traa
El Low
taso toe
OE NS
_ tea |
LB /UB 5\
---------- E'—é ton tow tow ton
DQ  ceeeenes toLz, <> - <> D
Oupuy % s RXXXK ~XXRXRK KKK XX
VALID DATA OUTPUT VALID DATA OUTPUT
(Normal Access) (Page Access)

Notes *1: This timing diagram assumes CE2=H, ADV=L and WE=H.
*2: Either or both LB and UB must be Low when both CE1 and OE are Low.
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MB82DB S04163C -7oL PRELIMINARY

B TIMING DIAGRAMS (Continued)

Asynchronous Write Timing #1-1 (Basic Timing)

See Note.

ADV

CE1

DQ
(Input)

twe

Y

-
-

ADDRESS VALID

Low

tas

tew

y

twr

Y

A

V'Y

tas

AN

N A

tcp

twp

A

twr

A

Y

AN

N A

\

twhp

tew

y

twr

Y
A

A

toHcL

Y

A

N\l
NA |

teHp

A

Y, /v

tos

toH

A

Y
A

\j

A

|
VALID DATA INPU

TN

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

Asynchronous Write Timing #1-2 (Basic Timing)

See Note.

ADDRESS

ADV

CE1

DQ
(Input)

<

twe

-«

-
>

[

€

fy

tasv

tveL

<%

>
tanv

NLY )

tven

v

tew

A

twr tas

v

V'Y

tas

tc

AN

twp

A

W A
Y
Y J

twr

A

A

twhp

AN

/!

tew

Y
A

A A A kA %

toHcL

A

v

tenp

ANA AN

YV

N A

tos

A

V

VALID DATA INPU

g
/]

Notes:This timing diagram assumes CE2=H.
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MB82DB S04163C -7oL PRELIMINARY

B TIMING DIAGRAMS (Continued)

Asynchronous Write Timing #2 (WE Control) See Note.
P twe o | twe o
| - > -< >
ADDRESS }éé{ ADDRESS VALID >§X}< ADDRESS VALID >§x><
<>
toHAH
CE1 Low
_tas | twe S| twr | tas | twe S| twr |
m *
/| twhp N /
EAENNNNN AN S
| foes |
N
| fonz | tos | toH_ P tos | _toH
DQ
(Input)
VALID DATA INPUT VALID DATA INPUT

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

ADDRESS

CE1

Asynchronous Write Timing #3-1 (ﬁ/ﬁ/ﬁ Byte Write Control) See Note.
- twe | | twe =
><X§< ADDRESS VALID >§X§< ADDRESS VALID >§x><
Low
_tas twp o | tas twp o
N / t N
N ST X o
< twr - tes "' |
\ S S S S \\ e’ \: ; ;\
AN yava ////
tes |=> 0‘ teH < twr >
/, V/
NNN\N b

DQ1-8
(Input)

DQ9-16
(Input)

toi

€

tos

H
'

y

A

VALID DATA INPUT

tos toH

A
Y

VALID DATA INPUT

Note: This timing diagram assumes CE2=H, ADV=L and OE=H.
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MB82DB S04163C -7oL PRELIMINARY

B TIMING DIAGRAMS (Continued)

Asynchronous Write Timing #3-2 (ﬁ/ﬁ/ﬁ Byte Write Control) See Note.
. twe o | L twe >
ADDRESS ><X§< ADDRESS VALID >§X}< ADDRESS VALID >§x><
CE1 Low
twr twr
I > -
ﬁ x\ 74 twrp xi 7Z
PLLN tew > le>| tBs -] toH
B N N\
LB N YA
tos |0 0| ten gtAS=€ tew -
UB N
B K AR /
tos <tDH=
DQ1-8
(Input)
VALID DATA INPUT tos ton
DQ9-16 P —
(Input)
VALID DATA INPUT

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

Asynchronous Write Timing #3-3 (ﬁ/ﬁ/ﬁ Byte Write Control) See Note.
_ twe | | twe =
ADDRESS ><X§< ADDRESS VALID >§X§< ADDRESS VALID >§x><
CE1 Low
ﬁ 5‘ 7Z twhp X‘R
_tas_ | tew S twr |0‘ tes ten “’{
B N v/ \: ; ;\
LB N /| ////
tes |<_, <_,| ten <tAs=< tsw -l twr -
UB AN
N IR A
 tbs | _toH |
DQ1-8
(Input)
VALID DATA INPUT  tos | ton_
DQ9-16 ) —
(Input)

VALID DATA INPU

—

Note: This timing diagram assumes CE2=H, ADV=L and OE=H.
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MB82DB S04163C -7oL PRELIMINARY

B TIMING DIAGRAMS (Continued)
Asynchronous Write Timing #3-4 (ﬁ/ﬁ/ﬁ Byte Write Control)

See Note.

ADDRESS

CE1

DQ1-8
(Input)

uB

DQ9-16
(Input)

twe

!
r

twe

A

-
-

[
'

XXX ADDRESS VALID XKXK ADDRESS VALID XXX
Low
_tas tew ol twr | fas tew oy fwr |
N\ 7Z teHp }R /]
f— tawo tos 3 toH tos toH
~— >l - > —>
VALID VALID
DATA INPUT DATA INPUT
< tas -l tew < twr - <tAs= tawo >l twr -
N / \— tsw —>/
\—7 teHp ‘\—7
| Ibs ‘:tDH‘ o s | ton_
VALID VALID
DATA INPUT DATA INPUT

Note: This timing diagram assumes CE2=H, ADV=L and OE=H.
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MB82DB S04163C -7oL PRELIMINARY

B TIMING DIAGRAMS (Continued)

Asynchronous Read / Write Timing #1-1 (El Control) See Note.
. twe o . trc o
| |
ADDRESS }{}é{ WRITE ADDRESS ><X§< READ ADDRESS ><
tcHAH tas tew twr tasc tce tcHAH
|| - € -l - € { <—>_
CE1 A N / \ /]
- tcp “ 7‘ tcp “ /|
WE \ /
us e | [Ty S Y I
foHcl,
OE 7F
— T teHz \
; »| tor = < tos >l tDH= <tC|.z= <tOH=
D
© T X
READ DATA OUTPUT WRITE DATA INPUT

Notes *1: This timing diagram assumes CE2=H and ADV=L.
*2:  Write address is valid from either CE1 or WE of last falling edge.

Asynchronous Read / Write Timing #1-2 (El / WE / OE Control) See Note.
. twe o . trc o
| |
ADDRESS }{X%{ WRITE ADDRESS ><X§< READ ADDRESS X
tcHAH tas twr tasc tce tcHAH
<—J > - -« >
CE1l / N
—7‘ tcp “ tcp ‘
< twe >
WE 5‘ v
WE V4
UB,LB | . |
foHcl, L toe |
OE 7F N
— teHz N
PN ton =  tbs | _toH_ | toz foH
D
© T T XX
READ DATA OUTPUT WRITE DATA INPUT READ DATA OUTPUT

Notes *1: T_his timing diagram assumes CE2=H and ADV=L.
*2: OE can be fixed Low during write operation if it is CE1 controlled write at Read-Write-Read sequence.
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MB82DB S04163C -7oL PRELIMINARY

B TIMING DIAGRAMS (Continued)
Asynchronous Read / Write Timing #2 (E, WE Control)

See Note.
- twe o - tre _
| _ > - »
ADDRESS XXX WRITEADDRESS XXX READADDRESS XXX
tOE_H»J taa toHAH
CE1 Low
sl twe | twr
WE *—7_/
toes
A - e e R S
taso toe
- |
OE / —
—7‘ torz _ | twHoL Y o
; »| tor o < tos =<tDH= foLz = o for
DQ
L2 o
READ DATA OUTPUT WRITE DATA INPUT READ DATA OUTPUT

Notes *1: This timing diagram assumes CE2=H and ADV=L.
*2: CEL can be tied to Low for WE and OE controlled operation.

Asynchronous Read / Write Timing #3 (E, ﬁ, ﬁ, UB Control)

See Note.
. twe o - tre |
| - > < >
ADDRESS }{X%{ WRITE ADDRESS >{X§< READ ADDRESS >§X§<
tan
— —»t - » —» t<—
OHAH OHAH
CE1l Low
toes tas tsw twr o tea o
[ > - - '
UB. 1B /| / N /|
UB, LB 7 N Ve
teHz taso
OE / /
/] twHoL / toriz
<> foH « 25l My <% <> fon
D
Q L 4
READ DATA OUTPUT WRITE DATA INPUT READ DATA OUTPUT
Notes *1:. This timing diagram assumes CE2=H and ADV=L.

*2: CEL can be tied to Low for WE and OE controlled operation.
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MB82DB S04163C -7oL PRELIMINARY

B TIMING DIAGRAMS (Continued)
Clock Input Timing See Note.

tek

CLK

tck tckn ek ek fekr

Notes *1. Stable clock input must be required during CE1=L.
*2: tex is defined between valid clock edges.
*3: texr is defined between Vi Min. and Vi. Max.

Address Latch Timing (Synchronous Mode) See Note.

Case #1 Case #2

N A S S A S
ADDRESS 7// valid // 7// Valid //

tascL tanv tasve tanv
[-— [-—
tvsck tekvH tvsck tckvH
e - > > % \ - > >
N 7 < A
- tver - tveL .
_ ﬁ tcLek
CEl N Low

Notes *1. Case #1 is the timing when CElis 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.

*2: tveL is specified from the negative edge of either CEL1 or ADV whichever comes late.
At least one valid clock edge must be input during ADV=L.

*3: tvsck and tciek are applied to the 1st valid clock edge during ADV=L.
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B TIMING DIAGRAMS (Continued)

Synchronous Read Timing #1 (E Control) See Note.
o _/_\_7‘_\_/_\_/_\_7‘_\_7‘_\;‘_\_§§ A AWAWAW N
voeess ][ s Y7TTETITIILS JETTTETITII oo
- tASCL—_if: [ towex §§ texon t;ji;—tcT
_ AS : §§ :L tep
WE High §§
WAIT — High-Z | §§
bQ  — HighZ f'ﬁ(((((((((((((((((

Note: This timing diagram assumes CE2=H, the valid clock edge on rising edge and BL=8 or 16.
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B TIMING DIAGRAMS (Continued)
Synchronous Read Timing #2 (El Control) See Note.

RL=5

[
>

AT AWAWAW AW AW ‘_\JF\_T_\_F\_T_\

ADDRESS /[ /. vali jW/////////////////////////// I S Y

i

- | §§ ta - tanv
tvsck tvscl
<> <> <><>| [CKvH
ADV R a A
g S el
<€ > t tvH <€ >
- i > tveL
tascL _p| |ee tascL —p| e
CE1 A N
\ y tep
e B e
tekeLH t
= 7\ ¢ 1
WE High §§
tekeH
S
tc
tchrz ——>
- < teLte
WAIT §§ 4L
c

Q1

D@Lw*&««{«««««

Note: This timing diagram assumes CE2=H, the valid clock edge on rising edge and BL=8 or 16.

o)
QO
A
i a
]
i
i
L~ \
i
]
i
i
]
i
i
i
i
]
i
L
o]
L I~
_— !
L
o]
L
L
L —
L
i 7l
2N

->

lcLz tekox
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B TIMING DIAGRAMS (Continued)
Synchronous Read Timing #3 (ADV Control) See Note.

RL=5

[
>

VAT AWAWAY AW AW AN AW Z_\_T_\

I

[T

////////////qg =

|- —

tvhve

El Low

2l
m
—
b
ECAN AN AN AN AN AN R
3

o)
QO
L
L
o]
i
i
i
i
]
i
i
]
i
i
i
i
]
i
i
]
i
i
i
i
]
i
L
o]
L e
L ¢
L
L
o]
L
L
L —
L
QO
9I
=
2N
gj
o)
VL
L
L
L
L
L
L
L
o]
L
L
L
L
o]
i
i
o]
i
i

Note: This timing diagram assumes CE2=H, the valid clock edge on rising edge and BL=8 or 16.
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B TIMING DIAGRAMS (Continued)
Synchronous Write Timing #1 (ﬁ Level Control) See Note.

RL=5
S ATAVAVAWAY A I A AWAWAY AWA
twes
< -
ADDRESS [/ vaii /////////////////////////§§ UL vais KTy
tasvL — t|\:;< tanv tasvL —>] t\}:;( tanv
<>« tckvH <> |«>»| fckvH
ADV _lu‘a §§ A$
la——» | tvPL B twrs =<_, tveL
tAscL | e tASEL‘*‘_ teLek
CEL X §§ £ X
> }4— teLek = tep g
OE High §§
B twio _ tckwH
WE X §§ T A
tes tekeH tes
LB, UB JN §§ ; JK
WAIT High-Z §§
twithH tosck tosck tosck - twHTz g
DQ |L D: rgz* D2§§ DeL
_>|tDHc+<* _>|tDHCK*

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

See Note.

ADV

CE1

WAIT

DQ

% I

RL=5

[

twes

>

SEVAT AVAVAVAE RS AT AVAWAS AWA!

ADDRESS////% v

D s Y T o
tAscL__if ;_ §§ 7< AS°£>=<—
|_:.\ilg\/gsr;( tekwh §§ twsck | tckwe
71T | I T | 7T
. 1 bl
—High-Z §§ ] ) ‘ an

twith tosck

toHck

tosck

D1 D2 ig;
> |-

tosck

Note: This timing diagram assumes CE2=H, the valid clock edge on rising edge and BL=8 or 16.

38 (AE2.0E)




MB82DB S04163C -7oL PRELIMINARY

B TIMING DIAGRAMS (Continued)
Synchronous Write Timing #3 (ADV Control) See Note.

RL=5

[
>

VAY AWAWAWAY AW

twes
71

ADDRESS///fY{Va"d LT ’//////////////l/ff vaid 47y

WA

A

AN

|<— tanv tasvL }4— tanv
tvsck tvsck

tasvL

»| tckvH

ADV A
a———

CE1

<> |«>»| fckvH

A\
——

A
/

twrs

OE High

tes

[-—
LB, UB

tcken tes

Y
X

=
m
AN AN AN AN AN AN

— High
WAIT
tosck tosck tosck
- »| |= »| |-
DQ D: D2§§ DeL
A A
toHck toHek

Note: This timing diagram assumes CE2=H, the valid clock edge on rising edge and BL=8 or 16.

39 (AE2.0E)



MB82DB S04163C -7oL PRELIMINARY

B TIMING DIAGRAMS (Continued)

Synchronous Write Timing #4 (ﬁ Level Control, Single Write) See Note.
RL=5 .
rav aVaVaVat Al avavaAT aVavas
L twes .
[ >
AOORESS [fIX vaia LTI A vais K111
tasve —»| |<— tanv tagve —| |<— tanv
tvsck tvsck
<>« tckvH <>« tckvH
ADV _lv_% AY_*
la——» | tvPL B twrs > tveL
tasct o] 1< b tAS(i.;;<_ F teLek
CEL X £ X
> }4— teLek " tepr
OE High
B twip | LCKWH
WE AT % AE
tes tckeH tes
> |- -—> > |-
LB, UB -4K- ‘-J[- -4‘-
WAIT High-Z d‘ a
twithH tosck twHTz twLTH

ey
DQ D1
gy

toHck

Notes *1. This timing diagram assumes CE2=H, the valid clock edge on rising edge and single write operation.
*2: Write data is latched on the valid clock edge.
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B TIMING DIAGRAMS (Continued)
Synchronous Read to Write Timing #1(&1 Control) See Note.

AU A

RL=5

S A AWAY AWAWAWAE RS R AW

twes

-
ADDRESS’///////////////%FVa"d LTS LT

ADV A
B tvHvL _ tvpL

tcken

tekewH

CE1 A \

tckeH tes tcken

_$Q

teHTz

WAIT §

tcHz

A

A

tac < »| tcuTH tosck tosck tosck tosck

->b - - - > -

SO G Gy (((( W@H@k 0 20
PRI U BN N

tekax tekox toHek toHek toHck toHek

Note: This timing diagram assumes CE2=H, the valid clock edge on rising edge and BL=8 or 16.
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B TIMING DIAGRAMS (Continued)
Synchronous Read to Write Timing #2(ADV Control) See Note.

RL=5

S A AWAY AWAWAWAE RS R AW

AU A

AOORESST TR vaie RIS, LT

tasvi |-

tvsck

tanv

<>« tcKVH

ADV A
l—> |tvPL

tvHvL

A
A

CE1

tckoH [

twip

A
Y

tckeH tes

l«—— 3| toHTZ

toHz >
tac < - twiTH tosck tosck tosck tosck
->b - - - > -
SO G Gy (((( W@H@k 0 20
PRI U BN N
tekax tekox toHek toHek toHck toHek

Note: This timing diagram assumes CE2=H, the valid clock edge on rising edge and BL=8 or 16.

42 (AE2.0E)



MB82DB S04163C -7oL PRELIMINARY

B TIMING DIAGRAMS (Continued)

Synchronous Write to Read Timing #1 (El Control) See Note.

RL=5

S AN aWaVaVat aWalaValalaWal

AoORESST)ITTIITTTTTTITTITITTITER: veie ﬁ////////////////////////Z//////////

|<—
tvsck
ADV A
l«—> | tvpL
tas
t > |-

-

~ A
T
O LTI

We LT

<!>
<

TN

WAIT High-Z
[ |0 -«
teume tekrx tac tac
BL-1

,_
w
5|
V3]

]

tosck tosck tcHTz

Note: This timing diagram assumes CE2=H, the valid clock edge on rising edge and BL=8 or 16.
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B TIMING DIAGRAMS (Continued)

Synchronous Write to Read Timing #2 (ADV Control) See Note.

RL=5

S AN aWaVaVat aValaValalaWal

ADDRESS’//////////////////////////qé Vali ﬁ////////////////////////Z//////////

|<—

>
>

ADV A

le—3 |tvPL

twrs
CE1 Low
OF A
OE N
toLo
tCKWH || - >

WE <

A
A

A

V/////////////////////A,:

|

High-Z

Y

Note: This timing diagram assumes CE2=H, the valid clock edge on rising edge and BL=8 or 16.
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B TIMING DIAGRAMS (Continued)
POWER-UP Timing #1 See Note.

cEt 2L A

tcHs

<>

tcan teHH

A
\
A
y

CE2 4

Vob 74 Vob min

ov

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

POWER-UP Timing #2 See Note.

CE1 4 N
—7 L

- tchH |

CE2 / N
_/ N

Vobp 74 Vob min
oV

Note: The tcnn specifies after Voo reaches specified minimum level and applicable to both CE1 and CE2.
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B TIMING DIAGRAMS (Continued)
POWER DOWN Entry and Exit Timing See Note.

cEt ENNNNNNN\ RN

fcHs_
>

CE2 /

N

tcsp B tcaip(tcaLpr)

DO > High-Z

tern (tornp)

A
Y

A
A
A
/

|, Power Down Entry | Power Down Mode Power Down Exit
[ >

Yy
A
yY

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.

Standby Entry Timing after Read or Write See Note.
CE1 y
tcHox teHwx
ot f/ 7777 N %
;
wE /7 \
/ N—
Active (Read) Standby Active (Write) Standby

Note: Both tciox and tchwx define the earliest entry timing for Standby mode. _
If either of timing is not satisfied, it takes trc (Min) period for Standby mode from CE1 Low to High transition.
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B TIMING DIAGRAMS (Continued)

Configuration Register Set Timing #1 (Asynchronous Operation) See Note.
< trc - twe twe < twe - twe trc
aooress \f mse JAK wse KXR wser XK wse YAX mse= KXR key FXL
tcp™3
tce tce tcp tce tcp (tre
- [ [ - [ [
cE1 [\ [\ [\ [\ [\ [\
CEL ) 1B TN 1N 1N T I
= W\ /7 \ /7
e \ N TN YN /T
moe W\ 70 N N N N TN
D= ——{(Roa [ )— Rpa | - RDa >——< x > x |- RDb:X>-—
‘Cycle #1' ‘Cycle #2' ‘Cycle #37 ‘Cycle #4' ‘Cycle #5' ‘Cycle #67
Notes *1. The all address inputs must be High from Cycle #1 to #5.

*2: The address key must confirm the format specified in FUNCTIONAL DESCRIPTION. If not, the oper-
ation and data are not guaranteed.

*3:  After tee or tre following Cycle #6, the Configuration Register Set is completed and returned to the
normal operation. tcr and trc 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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B TIMING DIAGRAMS (Continued)

Configuration Register Set Timing #2 (Synchronous Operation)

See Note.

CLK

Uyuyuuuy

ADDRESS |\/|éSB /: : §|\/|:SB /: : §I\/§SB /: : §I\/I;SBE}K : §I\/I:SB /: : § K:ey /: : §[:
= LT LT T T
ShnstIRIRIRIRERERIRERE 2 o
=TT T
G S R Ly L S
T

*1:
*2:

Notes

*3:

*4:
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The all address inputs must be High from Cycle #1 to #5.

The address key must confirm the format specified in FUNCTIONAL DESCRIPTION. If not, the oper-
ation and data are not guaranteed.

After trre following Cycle #6, the Configuration Register 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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B BONDING PAD
Bonding Pad Layout

Please contact local FUJITSU representative for pad layout and pad coordinate information.

Bonding Pad Description

Pin Name Description
A21t0 Ao Address Input
CE1l Chip Enable (Low Active)
CE2 Chip Enable (High Active)
WE Write Enable (Low Active)
OE Output Enable (Low Active)
LB Lower Byte Control (Low Active)
UB Upper Byte Control (Low Active)
CLK Clock Input
ADV Address Valid Input (Low Active)
WAIT Wait Signal Output
DQais-9 Upper Byte Data Input/Output
DQs1 Lower Byte Data Input/Output
Vop Power Supply
Vss Ground
TEST/OPEN Test/Open (This pad should be left open. Do not use.)
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B PACKAGE FOR ENGINEERING SAMPLES

Ball Assignment

(TOP VIEW)
A B C D E F G H J K L M
8 “NCINe "A15"A21  NC A6 NC Vs “Ne O Ne
7 “NC ' 'NC 1 'ALLY A12 11 A131 1 'AL4 NC ' DQ16 'DQ8" DQL5 ! NC 1 NC
6 A8 ''A19'' A9 ''A10''DQ7:DQ14 DQI3 'DQ6"
5 ' WE ''CE2' ' A20 " 'DQ5' ! Voo ' NC
4 'CLK''ADV' 'WAIT' 'DQ4 "’ Voo ' DQ12:
3 . LB ', UB ' A18'!Al7 ''DQ2' DQI0 DQIL 'DQ3’
2 NC ! VA7 ' AB ', A5 '\ A4 ', Vss'| OE ''DQLl'.DQ9'| NC '\ NC
1 “NC '\ NC VA3 ', A2 ' Al ', AD .\ NC ) .CE1} NC ' NC
(BGA-71P-M03)
Ball Description
Pin Name Description
A21t0 Ao Address Input
CE1 Chip Enable (Low Active)
CE2 Chip Enable (High Active)
WE Write Enable (Low Active)
OE Output Enable (Low Active)
LB Lower Byte Control (Low Active)
UB Upper Byte Control (Low Active)
CLK Clock Input
ADV Address Valid Input (Low Active)
WAIT Wait Signal Output
DQis-9 Upper Byte Data Input/Output
DQs1 Lower Byte Data Input/Output
Vop Power Supply
Vss Ground
NC No Connection
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B PACKAGE FOR ENGINEERING SAMPLES (Continued)

Package View

71-pin Plastic FBGA Package

(BGA-71P-M03)

Note: This is for engineering sample only.

Package Dimensions

71-|§)in plastic FBGA
(BGA-71P-M03)
11.00£0.10(.433+.004) ®0200008[S[8) B
1.09 1o . 0.40(.016) 0.80(.031)
(043 ) (Seted height REF REF
M .80(.031 :
® QBB | 50 ooolddo 00 | 8
8 000000000000 | 7
0 ©000/0000 6
7.00£0.10 O 000 000 5
(.276;.004) N 0400019 S A 6’6’67’{7’666 ****** m 4
® —ReF 00000000 3
* C O000O0IOOO O 2
\T b=—=[0.10(004)[ s PO 000000 00 |1
0.39:0.10 MLKJHGFEDCSBA
INDEX-MARK AREA (0152.004) (Stand off)
71-90.45 338
-BU.40 005 |
©[020(008) ([ (11001873 [ 200E0NBIS |28
! !
OO0 U O0OU0OU0U0U
[0.10(.004) [ S]
© 2003 FUJITSU LIMITED B71003S-¢-1-1 Dimensions in mm (inch)

Note: This is for engineering sample only.
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FUJITSU LIMITED

For further information please contact:
Japan

FUJITSU LIMITED

Marketing Division

Electronic Devices

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

Tel: +81-3-5322-3324

Fax: +81-3-5322-3386

http://edevice.fujitsu.com/jp

North and South America

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

Sunnyvale, CA 94088-3470, U.S.A.

Tel: +1-408-737-5600

Fax: +1-408-737-5999

http://www.fma.fujitsu.com/

Europe

FUJITSU MICROELECTRONICS EUROPE GmbH
Am Siebenstein 6-10,

D-63303 Dreieich-Buchschlag,

Germany

Tel: +49-6103-690-0

Fax: +49-6103-690-122

http://www.fme. fujitsu.com/

Asia Pacific

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

New Tech Park,

Singapore 556741

Tel: +65-6281-0770

Fax: +65-6281-0220

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

Korea

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

Korea

Tel: +82-2-3484-7100

Fax: +82-2-3484-7111

http://www.fmk.fujitsu.com/
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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 aslicense
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 industria 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 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.



