FUJITSU SEMICONDUCTOR
DATA SHEET AE2.0E

MEMORY Mobile FCRAM™
CMOS

128M Bit (8M word x 16 bit)
Mobile Phone Application Specific Memory

MB82DBR0O8163A -70L

CMOS 8,388,608-WORD x 16 BIT
Fast Cycle Random Access Memory
with Low Power SRAM Interface
Programmable Page Mode & Burst Mode

B DESCRIPTION

The Fujitsu MB82DBR08163A is a CMOS Fast Cycle Random Access Memory (FCRAM) with asynchronous
Static Random Access Memory (SRAM) interface containing 134,217,728 storages accessible in a 16-bit format.
The MB82DBR08163A adopts asynchronous page mode and synchronous burst mode for fast memory access
as user configurable options. The MB82DBRO08163A is suited for mobile applications such as Cellular Handset

and PDA.
B FEATURES

» Fast Access Cycle Time * Wide Operating Temperature
tce = 70ns max Ta= -30°Cto +85°C

- 8 words Page Read Access Capability « Byte Control by UB and LB
tpaa = 20ns max « Low Power Consumption

» Burst Read/Write Access Capability Iopar = 35MA max
tac = 11ns max Iops1 = 300 pA max

* Low Voltage Operating Condition  Various Power Down mode
Voo = +2.6 to +3.1V Sleep, 16M-bit and 32M-bit Partial

. Vopo = +1.65V to +1.95V

Notice: FCRAM is a trademark of Fujitsu Limited, Japan
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MB82DBR0O8163A -7oL PRELIMINARY

B PIN DESCRIPTION

Pin Name Description
A2z to 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
DQa1e-9 Upper Byte Data Input/Output
DQs1 Lower Byte Data Input/Output
Vob Power Supply
Vbpo 1/0 Power Supply
Vss Ground
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M 882 D BR08163A -70L PRELIMINARY

B FUNCTION TRUTH TABLE

Asynchronous Operation (Page Mode)

Mode Note |CE2 |CE1|CLK |ADV | WE | OE | LB | UB |A22-0| 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 %‘;ﬁgt High-Z
Read (Lower Byte) X |*3|H|L]|L/|H]vaid ?}gﬁgt High-Z | High-Z

.+ | Output | Output | .

H L

Page Read X *3 L/H | L/H | Valid *6 *6 High-Z
No Write X *3 H H | Vvalid | Invalid | Invalid | High-Z

Wri * ; ; Input ;
rite (Upper Byte) X 3 " H L | Valid | Invalid valid High-Z

L H

Write (Lower Byte) X | *3 L | H | valid | \RU | invalid | High-z

. : Input Input ;
Power Down *21 L X X X X X X X X High-Z | High-Z | High-Z

Notes L =Vu, H =V, X can be either Vi or Vi, High-Z = High Impedance

*]:

*2:

*3:
*4.

*5:
*6:

Should not be kept this logic condition longer than 1ps.

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

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.

Refer to "Power Down" in FUNCTIONAL 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 CE1 Controlled Write timing), or
cycle time of the previous operation cycle is satisfied.
(2) OE stays Vi during Write cycle.

Can be either Vi or Vi1 but must be valid before Read or W_rite. L
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 |A22-0| DQ8-1 |DQ16-9 | WAIT
Standby . . .
(Deselect) H X X X X X X X High-Z | High-Z | High-Z
Start = *4 ” - i i a1
Address Latch L I 1 h] x| x valid | High-Z | High-Z | High-z
Advance 3 " g
Burst Read to *1 n L Output | Output ?/U;ﬁ(‘;t
Next Address H Valid Valid
Burst Read . s . . 12
Suspend 1 y L Y H High-Z | High-Z | High
Advance a . )2 )2 | 10 1 10 t B
Burst Write to *1 L npu npu High
Next Address j H Y X Valid | Valid
Burst Write " 5 Input | Input 12
Suspend "1 j H Invalid | Invalid | High
Terminate . . .
Burst Read j X H | X High-Z | High-Z | High-Z
Terminate . . .
Burst Write j X X H High-Z | High-Z | High-Z
Power Down *21 L X X X X X X X X High-Z | High-Z | High-Z

Notes L =Vu, H =V, X can be either Vi. or Vi, j = valid edge, u = positive edge of Low pulse,
High-Z = High Impedance

*]:

*2:

*3:

*4.

*5:

*6:

*7.
*8:

*9:

*10:
*11:
*12:

*13:

4 (AE2.0E)

Should not be kept this logic condition longer than 4ps.
Please contact local FUJITSU representative for the relaxation of 4us limitation.

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.
Refer to "Power Down" in FUNCTIONAL DESCRIPTION for the details.

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.

Can be either Vi or Vin except for the case the both of OE and WE are Vi. It is prohibited to bring
the both of OE and WE to Vi

When device is operating in "WE 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

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.

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

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

Output is either Valid or High-Z depending on the level of UB and LB input.
Input is either Valid or Invalid depending on the level of UB and LB input.
Output is either High-Z or Invalid depending on the level of OE and WE input.

Keep the level from previous cycle except for suspending on last data. Refer to "WAIT Output
Function" in FUNCTIONAL DESCRIPTION for the details.

WAIT output is driven in High level during write operation.




M 882 D BR08163A -70L PRELIMINARY

B STATE DIAGRAM

Initial/Standby State o Asynchronous Operation
(Page Mode)

Power Up Synchronous Operation
* (Burst Mode)

@ O Common State
_ B Power
@m=1 @M=0 Down

Pause Time

Power
Down

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

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 FUNC-
TIONAL 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 7FFFFFh (MSB) Read Data (RDa)
2nd Write 7FFFFFh RDa
3rd Write 7FFFFFh RDa
4th Write 7FFFFFh X
5th Write 7FFFFFh 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 back the data (RDa) read by first cycle. 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.

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 (RDDb) 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, it should perform the CR Set sequence prior to regular read/
write operation if necessary to change from default configuration.
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M 882 D BR08163A -70L PRELIMINARY

B FUNCTIONAL DESCRIPTION (Continued)

Address Key

The address key has the following format.

Address Register Function Key Description Note
Pin Name
A22-A21 — — 1 Unused bits muse be 1 *1
00 32M Partial
i 01 16M Partial
A20-A19 PS Partial
Size 10 Reserved for future use *2
11 Sleep [Default]
000 Reserved for future use *2
001 Reserved for future use *2
010 8 words
Burst 011 16 words
A18-A16 BL
Length 100 Reserved for future use *2
101 Reserved for future use *2
110 Reserved for future use *2
111 Continuous
0 Synchronous Mode *3
(Burst Read / Write)
Al15 M Mode
1 Asynchronous Mode [Default] %4
(Page Read / Normal Write)
000 Reserved for future use *2
q 001 3 clocks
A14-A12 RL Rea 010 4 clocks
Latency
011 5 clocks
1xx Reserved for future use *2
R for fi *2
A1l 8BS Burst 0 eserveq or future use
Sequence 1 Sequential
i 0 Burst Read & Burst Write
A10 SW Slngle urs u S i .
Write 1 Burst Read & Single Write *5
i 0 Falling Clock Edge
AQ VE Valid : .I g g
Clock Edge 1 Rising Clock Edge
A8 — — 1 Unused bits muse be 1 *1
0 WE Single Clock Pulse Control *5
) without Write Suspend Function
A7 WC Write Control —
1 WE Level Control
with Write Suspend Function
AB-AO0 — — 1 Unused bits muse be 1 *1

Notes *1. A22, A21, A8, and A6 to A0 must be all "1" in any cases.

*2: ltis prohibited to apply this key.
*3: If M=0, all the registers must be set with appropriate Key input at the same time.

*4: 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".

*5:  Burst Read & Single Write is not supported at WE Single Clock Pulse Control.
7 (AE2.0E)
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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, 16M Partial, and 32M 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
16M Partial 16M bit 000000h to OFFFFFh
32M Partial 32M bit 000000h to 1FFFFFh

The default state is Sleep and it is the lowest power consumption but all data will be lost once CE2 is brought
to Low for Power Down. It is not required to perform CR Set sequence to set to Sleep mode after power-up
in case of asynchronous operation.

8 (AE2.0E)
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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 burst read/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.

CLK

ADDRESS

ADV

CE1

DQ

WAIT

Burst Read Operation

Mw_\f\_

X VaI|d

)

B

RS
U

—— High

-

RL

-

—— High-Z

— High-z
. ’ J_\

CLK

ADDRESS

ADV

CE1l

DQ

WAIT

Burst Write Operation

X v;uid

B

— High

S T N

—IHigh‘ZI RLA < D:l X D2 :X DIEBL )—57
| | | ~BL .

' High-Z _/
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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, ADV=H disables 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. 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 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 enabled to High level after specified time duration from WE=L
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'tincur 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 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.

10 (AE2.0E)
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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.

woosess TV e T
o M / RS
NCE s
 DQIIn] (Dl)@(qz)@XD;)@(m)@ '
AT e | [
o ///5/7,_;7/7/?:{{////////////////////////////////////
DQJ] g /Dl)@(02)<§>(03)©(04)@
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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.

K ASACACAS AUAE AW AW AW

tekon | tosck tckon | tosck
<> <
OE %L Aﬁj’\
tac - tOHZ= ’
bQ (L Qj“) j
tekTy tekox toLz

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.

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

AYAWAWAW AW AW AW AW AW

tekwr  twsek tekwh  twsck

tosck ' tosc}' tosck tosck

“““““““““

CLK

DQ D1

LSS RNy

WAIT High
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B FUNCTIONAL DESCRIPTION (Continued)

Burst Read Termination

Burst read operation can be terminated by CE1 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.

woress T THHD e X7,
ADV - tre R /
El tckelH [ ;Z »  tcHz AT
oe L T
WAIT tac TC:Z:TZ R High-Z_ .
S Y G (R

Burst Write Termination

Burst write operation can be terminated by CE1 brought to 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.

wooress 7T ITTTTITITTTTTITTITTITIIIT TETTTIK v XU
ADV . trre - /

CE1 # Av

WE [ AL T

WATT tenrz \ High-Z— [
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B ABSOLUTE MAXIMUM RATINGS (See WARNING below.)

Parameter Symbol Value Unit
Voltage of Voo Supply Relative to Vss Vop -0.5to +3.6 \%
Voltage of Vooq Supply Relative to Vss VbbQ -0.5t0 +2.6 \%
Voltage at Any Pin Relative to Vss Vin, Vourt -0.5t0 +2.6 \%
Short Circuit Output Current lout +50 mA
Storage Temperature Tste -551to +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 V ss)

Parameter Notes Symbol Min. Max. Unit
Supply Voltage Vop 2.6 3.1 Vv
I/O Supply Voltage VobQ 1.65 1.95 \%
Ground Vss 0 0 Vv
High Level Input Voltage *1 ViH Vope*0.8 | Vopoe+0.2 \Y,
Low Level Input Voltage *2 Vi -0.3 Vopg*0.2 V
Ambient Temperature Ta -30 85 °C

Notes *1:. Maximum DC voltage on input and I/O pins is Vooe+0.2V. During voltage transitions, inputs may

positive overshoot to Vobe+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.

15 (AE2.0E)
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B DC CHARACTERISTICS

(Under Recommended Operating Conditions unless otherwise noted) Note *1,*2,*3
Parameter Symbol Test Conditions Min. Max.  Uhit
Input Leakage Current i Vin= Vss to Vbbo -1.0 +1.0 HA
Output Leakage Current Io Vour = Vss to Vopg, Output Disable -1.0 +1.0 A
Output High Voltage Level Von | Vope = Vope(min), lon = -0.5mA 1.4 — \%
Output Low Voltage Level VoL |lor = 1mA — 0.4 \%
loops | \/o5 = Voo max., SLEEP — 10 HA
Vobp Power Down Vobe = Vbbg max., .
Current Ioopie Vin = Vit OF Vi, 16M Partial — 120 A
loorsz | CE2 0.2V 32M Partial | — | 150 | pA
Vop = Vob max., Voog = Vbbo max.,
loos | Vin (including CLK)= ViH or Vi, — 1.5 mA
CE1=CE2=VH
Vob = Vop max., Vobq = Vobog max.,
Voo Standby Vi~ (including CLK) < 0.2V or
Current loost | vy (including CLK) 2 Voo — 0.2V, — | 800 | pA
CE1 =CE2 = Vooo — 0.2V
Vop = Voo max., Vopq = Vope max., tCK=min.
Iopsz | Vin < 0.2V or Vin 2 Voog — 0.2V, — 350 KA
CE1 =CE2 = Vooo — 0.2V
Vob = Vop max., tre / twe =
oo Vobo = Vbbg max., minimum o 35 mA
Vob Active Current ViN = ViH Oor Vi,
loore | CE1 =ViLand CE2= Vi, tRC]/-tWC = _ 5 mA
lout=0mA S
Voo = Vop max., Vooe = Vope max.,
Voo Page Read Current Iobas | Vin =V or Vi,, CE1 = Vi and CE2= Vi, — 15 mA
lout=0mMA, tprc = mMin.
Voo = Vop max., Vooe = Vope max.,
Voo Burst Access Current lopas | VN T Vi OF Vi, Cﬁl = Viand CE2= Viw, — 30 | mA
tek = tek min., BL = Continuous,
lout=0mMA,

Notes *1:. Allvoltages are referenced to Vss.
*2: DC Characteristics are measured after following POWER-UP timing.

*3:
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lour depends on the output load conditions.




M 882 D BR08163A -70L 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 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 ton 5 — ns *3
CE1 Low to Output Low-Z teLz 5 — ns *4
OE Low to Output Low-Z toLz 0 — ns *4
LB, UB Low to Output Low-Z terz 0 — ns *4
CE1 High to Output High-Z terz — 20 ns *3
OE High to Output High-Z tomz — 20 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 tvpL 10 — ns *8
Address Hold Time from ADV High taHv 5 — ns

Address Invalid Time tax — 10 ns *5, *9
Address Hold Time from CE1 High teHaH -5 — ns *10
Address Hold Time from OE High toraH -5 — ns

CEL1 High Pulse Width tce 15 — ns
Notes *1. Maximum value is applicable if CElis kept at Low without change of address input of A3 to A22.

*2:
*3:
*4.
*5:
*6:
*7.

*8:
*9-

If needed by system operation, please contact local FUJITSU representative for the relaxation of
1ps limitation.

Address should not be changed within minimum trc.

The output load 50pF with 500hm termination to Voog*0.5 V.

The output load 5pF without any other load.

Applicable to A3 to A22 when CEL1 is kept at Low.

Applicable only to A0, Al and A2 when CEL1 is kept at Low for the page address access.

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

tveL is specified from the negative edge of either CE1 or ADV whichever comes late.
Applicable when at least two of address inputs among applicable are switched from previous state.

*10: tre(Min) and terc(mMin) must be satisfied.
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MB82DBR0O8163A -7oL PRELIMINARY

B AC CHARACTERISTICS (Continued)
ASYNCHRONOUS WRITE OPERATION

Value
Parameter Symbol : 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
Address Hold Time from ADV High taHv 5 — ns

CE1 Write Pulse Width tow 45 — ns *3
WE Write Pulse Width twe 45 — ns *3
LB, UB Write Pulse Width tew 45 — ns *3
CE1 Write Recovery Time twre 15 — ns *5
WE Write Recovery Time twr 15 1000 ns *5
LB, UB Write Recovery Time ter 15 1000 ns *5
Data Setup Time tos 15 — ns

Data Hold Time ton 0 — ns

OE High to CE1 Low Setup Time for Write tomeL -5 — ns *6
%Vv:gz to Address Setup Time tors 0 o s -
LB, UB Write Pulse Overlap tewo 30 — ns

CEL1 High Pulse Width tce 15 — ns
Notes *1: Maximum value is applicable if CElis kept at Low without any address change. If the relaxation is

*2:

*3:
*4.
*5:
*6:

*7.
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needed by system operation, please contact local FUJITSU representative for the relaxation of 1 s
limitation.

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

Write pulse is defined from High to Low transition of CE1, WE or LB / UB, whichever occurs last.
tvee is specified from the negative edge of either CE1 or ADV whichever comes late.
Write recovery is defined from Low to High transition of CE1, WE or LB / UB, whichever occurs first.

If OE is Low after minimum toxct, read cycle is initiated. In other word, OE must be brought to High
within 5ns after CE1 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.



M 882 D BR08163A -70L PRELIMINARY

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

Value
Parameter Symbol : Unit Notes
Min. Max.
RL=5 13 — ns *1
Clock Period RL=4 tek 18 — ns *1
RL=3 30 — ns *1
Clock High Time tekH 4 — ns
Clock Low Time teke 4 — ns
Clock Rise/Fall Time tekr — 3 ns *2

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

SYNCHRONOUS OPERATION - ADDRESS LATCH (BURST MODE)

Value
Parameter Symbol : Unit Notes
Min. Max.
Address Setup Time to ADV Low tasv -5 — ns *1
Address Setup Time to CE1 Low tascL -5 — ns *1
Address Hold Time from ADV High tanv 5 — ns
ADV Low Pulse Width tveL 10 — ns *2
ADV Low Setup Time to CLK tvsck 5 — ns *3
ADV Low Setup Time to CE1 Low tvieL 5 — ns *1
CE1 Low Setup Time to CLK teLek 5 — ns *3
ADV Low Hold Time from CLK tekvh 1 — ns *3
Burst End ADV High Hold Time from CLK tvHvL 13 — ns

Notes *1: tascLis applicable if CE1 brought to Low after ADV is brought to Low under the condition where tvic.
is satisfied. The both of tascL and tasv. must be satisfied if tvce is not satisfied.

*2: tveL is specified from the negative edge of either CEL1 or ADV whichever comes late.
*3:  Applicable to the 1st valid clock edge.
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MB82DBR0O8163A -7oL PRELIMINARY

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

Value
Parameter Symbol : Unit Notes
Min. Max.

Burst Read Cycle Time tree — 8000 ns

CLK Access Time tac — 11 ns *1
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
ADV Low to WAIT Low tvut 0 20 ns *1
CLK to WAIT Valid Time tokTy — 11 ns *1
WAIT Valid Hold Time from CLK tekTx 3 — ns *1
CEL1 Low to Output Low-Z terz 5 — ns *2
OE Low to Output Low-Z toLz 0 — ns *2
LB, UB Low to Output Low-Z teLz 0 — ns *2
CE1 High to Output High-Z tenz — 20 ns *1
OE High to Output High-Z tomz — 20 ns *1
LB, UB High to Output High-Z tenz — 20 ns *1
CE1 High to WAIT High-Z tertz — 20 ns *1
OE High to WAIT High-Z torTz — 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 *3
OE Setup Time to CLK tosck 5 — ns

OE Hold Time from CLK tekon 5 — ns

Burst End CE1 Low Hold Time from CLK tokeLH 5 — ns

Burst End UB, LB Hold Time from CLK tokeH 5 — ns

Burst Terminate BL=8,16 e 26 - ns *4
Recovery Time BL=Continuous 70 — ns *4

Notes *1: The output load 50pF with 500hm termination to Voog*0.5 V.
*2: The output load 5pF without any other load.
*3: Once they are determined, they must not be changed until the end of burst.

*4: Defined from the Low to High transition of CE1 to the High to Low transition of either ADV or CE1
whichever occurs late.

20 (AE2.0E)



M 882 D BR08163A -70L PRELIMINARY

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

Value
Parameter Symbol : Unit Notes
Min. Max.

Burst Write Cycle Time twes — 8000 ns

Data Setup Time to Clock tosck 5 — ns

Data Hold Time from CLK toHek 3 — 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 5 — ns

WE Hold Time from CLK texkwH 5 — ns

CE1 Low to WAIT High teLth 5 20 ns *2
WE Low to WAIT High twLTh 0 20 ns *2
CE1 High to WAIT High-Z temTz — 20 ns *2
WE High to WAIT High-Z twhTz — 20 ns *2
Burst End CE1 Low Hold Time from CLK teketH 5 — ns

Burst End CE1 High Setup Time to next

CLK feHek 5 — ns

Burst End UB, LB Hold Time from CLK tokeH 5 — ns

Burst Write Recovery Time twrs 26 ns *3
Burst Terminate BL=8,16 trre 26 - ns *4
Recovery Time BL=Continuous tres 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 they are determined, they must not be changed until the end of burst.

*2: The output load 50pF with 50o0hm termination to Voog*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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MB82DBR0O8163A -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 20 — ns *1
CE2 Low Hold Time after Power Down Entry tcap 70 — ns *1
CE1 High Hold Time following CE2 High .
after Power Down Exit [SLEEP mode only] tonn 300 o HS 1
CEL1 High Hold Time following CE2 High .
after Power Down Exit [not in SLEEP mode] tomwe ! o HS 2
CE1 High Setup Tlmt_a following CE2 High tors 0 . ns %1
after Power Down Exit
Notes *1: Applicable also to power-up.
*2:  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 teHox 10 — ns
CE1 High to WE Invalid Time for Standby Entry terwx 10 — ns *1
CE2 High Hold Time after Power-up teaHL 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

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 shown in below. If actual tr is longer than specified
values, it may violate AC specification of some timing parameters.
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M 882 D BR08163A -70L PRELIMINARY

B AC CHARACTERISTICS (Continued)

AC TEST CONDITIONS
Symbol Description Test Setup Value Unit Note

ViH Input High Level Vopg * 0.8

ViL Input Low Level Vopg * 0.2

VReF Input Timing Measurement Level Vopo * 0.5
Async. 5 ns

tr Input Transition Time Between Vi and Vi

Sync. 3 ns

AC MEASUREMENT OUTPUT LOAD CIRCUIT

Vopo*0.5V
Voo ¢ 500hm
v 0.1uF DEVICE
s oL UNDER ouT
Voo 0——— TEST
0.1uF 1
Vss o | —— 50pF
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MB82DBR0O8163A -7oL PRELIMINARY

B TIMING DIAGRAMS
Asynchronous Read Timing #1-1 (Basic Timing)

See Note.

ADDRESS

ADV

CE1

DQ
(Output)

tre

Y

A

XXXK

ADDRESS VALID

Low
tasc tce tcHAH tasc
AN A X
_ toe _ tcHz
N / \

N Ve
» _ . toHz _
- -~ » - »

X‘ \
teLz |- teHz

Yy

<
-

torz

< A

VAL

D DATA OULI'PUT

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

Asynchronous Read Timing #1-2 (Basic Timing)

See Note.

ADDRESS

ADV

CE1

DQ
(Output)

<
-

Y

ADDRESS VALID

"

tav ~< > tanv
- = > N
/ N~
tasc tasc
< tce _ <>
RN A e N
B toe = tcHz o
N K \
_ _ B toHz _
- — > - >
K \
{BLZ |— teHz
toz < >
VALID DATA OULI'PUT o

Note: This timing diagram assumes CE2=H and WE=H.
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M 882 D BR08163A -70L PRELIMINARY

B TIMING DIAGRAMS (Continued)

Asynchronous Read Timing #2 (OE_ & Address Access) See Note.
trc AtAi ‘ tre -
ADDRESS < ADDRESS VALID > ADDRESS VALID
tan _ . taa o toHAH
El Low
_ taso sl toe =
— S
O X i
158 TN /SRR
toLz toH << > toHz
00 - <> <—>»| ton
N S
(outpu < : PRIV \ 28
VALID DATA OUTPUT VALID DATA OUTPUT

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

Asynchronous Read Timing #3 (LB_ /UB Byte Access) See Note.
tax | tre _ | tax
ADDRESS ADDRESS VALID
1 " T
CE1,0E  Low
 tea _ tea
©® Y / N v/
N |/ N |/
 ta
uB _ tBHz X‘ 7[‘ teHz
> teLz > toH teLz > toH
DQ1-8 —
(Output) A < A R
VALID|DATA . ALID DATA = tOH= teHz
BLZ
DQ9-16 OUTPUT OUTPUT [*>
(Outpur) < | RO
VALID DATA OUTPUT

Note: This timing diagram assumes CE2=H, ADV=L and WE=H.
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MB82DBR0O8163A -7oL PRELIMINARY

B TIMING DIAGRAMS (Continued)

Asynchronous Read Timing #4 (Page Address Access after CE "~ 1 Control Access) See Note.
B tre o
- > |
ADDRESS
(A22-3) ADDRESS VALID XXX
tre terc trrc trrc
ADDRESS ADDRESS ADDRESS ADDRESS
(A2-A0) ADDRESS VALID VALID VALID VALID ><><><
tasc traa _ tpaa  tran = ol tchan
ADV x\ 7%
CEL N 7‘ tcHz
— ‘ t o L
OE >\ CE :
7
LB/UB N (
tcz ton ton ton ton
2R —— KRR :
(Output) A KKKKK W RKHK A RKRKKT K
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.
tre tax trc tax
- > » [
ADDRESS
(A22-A3) ADDRESS VALID ADDRESS VALID
‘ tre o tPrc B tre o terc -
ADDRESS ADDRESS ADDRESS ADDRESS ADDRESS
(A2-A0) VALID VALID VALID VALID
_ taa - . tean . taa - traa
CE1 Low
taso toe
OE X
_ tea
LB/ UB xx
---------- lo'-é ton ton ton ton
DQ  ceeeeeses tBLz_ <> <> <> <>
upu) TR KKK XXX DK R
VALID DATA OUTPUT VALID DATA OUTPUT
(Normal Access) (Page Access)
Notes *1: This timing diagram assumes CE2=H, ADV=L and WE=H.

*2:
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Either or both LB and UB must be Low when both CE1 and OE are Low.




M 882 D BR08163A -70L PRELIMINARY

B TIMING DIAGRAMS (Continued)

Asynchronous Write Timing #1-1 (Basic Timing) See Note.
B twe o
| < > |
ADV Low
tas | tew | twre tas
CE1 N /
N /
_ tas | | twe Sl twr tas
WE 71
_ tas | tew |, R tas
15,08 * v
_ forcL
OE ; ; ; >\7Z tos toH
DQ
(Input) ? /‘
VALID DATA INPUT
Notes: This timing diagram assumes CE2=H and ADV=L.
Asynchronous Write Timing #1-2 (Basic Timing) See Note.
B twe =
| - | ol
v \[* - >
ADV tveL . tanv N\
L—7< > L—/
fas | tew | twre | _tas
CE1 N / N
N /| N\
L ots | | twe Sl twr | tas |
WE 71 5‘(
_ tas | tew Sl ter | tas |
AV * / #L
_ toHcL 4
OE ; ; ; >\7l tos toH
b N
(Input) f /‘
VALID DATA INPUT

Notes: This timing diagram assumes CE2=H.
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B TIMING DIAGRAMS (Continued)
Asynchronous Write Timing #2 (WE_ Control)

See Note.

twe

twe

-
Ll

<
-

Y
A

ADDRESS

28K

ADDRESS VALID

ADDRESS VALID

28K

CE1

toHaH

Low

tas

twp

twe

\d

A

twr

Y

A

DQ
(Input)

#r

A

ANNN

toes
>

A
NA

tonz

A

tos toH

Y

A

tos

toH

A
Y

VALID DATA INPUT

VALID DATA INPUT

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

Asynchronous Write Timing #3-1 (WE_ /LB /UB Byte Write Control)

See Note.

ADDRESS

CE1

DQ1-8
(Input)

DQ9-16
(Input)

twe

twe

[y
’

-«
-

-«
-«

.y
?

PRI

ADDRESS VALID

RXK

ADDRESS VALID

XXX

Low

_tas

twe

Y

A

—\

tas

twe

A

RN

V'Y

A

Y

tos toH

Y
A

A

Y

VALID DATA INPUT

tos

toH

A
A

VALID DATA INPU

Note: This timing diagram assumes CE2=H, ADV=L and OE=H.
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M 882 D BR08163A -70L PRELIMINARY

B TIMING DIAGRAMS (Continued)
Asynchronous Write Timing #3-2 (WE_ /LB /UB Byte Write Control)

See Note.

twe

twe

-
Ll

- <

<
-

ADDRESS

XK

ADDRESS VALID

2SR

ADDRESS VALID

28K

CE1

Low

DQ1-8
(Input)

DQ9-16
(Input)

N\

twr

.y
?

-«
-«

_tas

tsw

Y

—\

A

twr

- [y
€

PN
/

tas

tew

Y

tos

toH

V'Y

A
Y
A

A

A

e
—

VALID DATA INPUT

toH

A
A
A
Y

VALID DATA INPU

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

Asynchronous Write Timing #3-3 (WE_ /LB /UB Byte Write Control)

See Note.

ADDRESS

CE1

DQ1-8
(Input)

DQ9-16
(Input)

twe

.y
?

twe

[y
’

-«
-

-«
-«

PRI

ADDRESS VALID

RXK

ADDRESS VALID

XXX

Low

RN

tas
< Sy

taw

N

—\

A

Y

tas

tew

A

A

tos

toH

Y
A

A

Y

V'Y

A

VALID DATA INPUT

tos toH

A
Y

VALID DATA INPU

Note: This timing diagram assumes CE2=H, ADV=L and OE=H.
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B TIMING DIAGRAMS (Continued)
Asynchronous Write Timing #3-4 (WE_ /LB /UB Byte Write Control)

See Note.

twe

twe

-
Ll

A

- <

2SR

ADDRESS VALID

28K

ADDRESS XXX ADDRESS VALID
CE1 Low
m ----------- -~ , 3 .~ . . 3 R
- tas >l tew >l ter - - tas >l tew >l ter -
5 *—71 S
<_<tBW_° F:<tDH= - tbs - =tDH=
(ot oA BuT o 2Ryt
«® ale tow e R < e tewo _ple BR o
UB b . 2 G
< tos ==tDH= < tos ==tDH=
o) oA Ut oA HBur

Note: This timing diagram assumes CE2=H, ADV=L and OE=H.
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B TIMING DIAGRAMS (Continued)

Asynchronous Read / Write Timing #1-1 (CE_l Control)

ADDRESS

DQ

See Note.
< twe _ _ tre ‘
| | |
XK WRITE ADDRESS XK READ ADDRESS X
tcHAH tas tew twre tasc tce tcHAH
<—J - » - > |
et I ol = T
— _ ter N /] _ ter N /]
foHCL
- olton  tos | _toH_ ez _fon
|
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 (CE_l / WE / OE Control) See Note.
_ twe _ _ trc _
| | |
ADDRESS XK WRITE ADDRESS XK READ ADDRESS X
tcHaH tas twr tasc tce tcHaH
CE1 / N
—7‘ tep ‘R tcp N
T o twe
WE SE 71
BB | LS N O
foHcl, » toe |
OE 7F N
E— techz N
_ lton  tbs | _toH_ toz_ foH
D
Q L < XX
READ DATA OUTPUT WRITE DATA INPUT READ DATA OUTPUT

Notes *1:
*2:

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 se-
guence.
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B TIMING DIAGRAMS (Continued)

Asynchronous Read / Write Timing #2 (OE_, WE Control) See Note.
» twe = B tre >
| -< > -< >
ADDRESS >{§X§< WRITE ADDRESS ><X§< READ ADDRESS ><X><
toHAH taa toHaH
CE1l Low
_tas twp | fwr |
WE 5‘? v/
| ftoes
uB,ie | SO S R E LT
taso toe
— | >
OE 7! N /
-< tonz N /| toHz
o olton s | _ton_ toz_ = lton
D
) A
READ DATA OUTPUT WRITE DATA INPUT READ DATA OUTPUT

Notes *1: This timing diagram assumes CE2=H and ADV=L.
*2: CE1 can be tied to Low for WE and OE controlled operation.

Asynchronous Read / Write Timing #3 (OE , WE, LB, UB Control) See Note.
_ twe - _ trc -
| - > - >
ADDRESS XXK  WRITEADDRESS XXX READADDRESS XXX
taa
— - > —> |-
CE1 Low toHaH toHaH
toes tas | tew ol [BR B tea o
UB, LB 7[j\—7 N / d
tHz taso
OE ]Z q§ K
<« for PRI <L <>
D
Q L KA
READ DATA OUTPUT WRITE DATA INPUT READ DATA OUTPUT
Notes *1: This timing diagram assumes CE2=H and ADV=L.
*2: CE1 can be tied to Low for WE and OE controlled operation.
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B TIMING DIAGRAMS (Continued)
Clock Input Timing See Note.

tek

CLK

tek tekn teke tekr ekt

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

Address Latch Timing (Synchronous Mode) See Note.

Case #1 Case #2

CLK ml_v_ m/_v_
ADDREssy///>k valid // 7// valid //

tascL texkvh tanv tvsck texkvh tanv
—| |- - >l > tasvL < >l >l =|
tvsck -
_____ € — — — B
ADV N / N /
N / N\ /
€ > ¢ >
tveL tveL
tvicL
— | |-
€ >
ﬁ teiek
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 CEL or ADV whichever comes late.
At least one valid clock edge must be input during ADV=L.

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

Synchronous Read Timing #1 (OE_ Control) See Note.
RL=5 _
SVAVAVAVAU AW AW AN AW AWAWAW A
tres
- ~
wooress 717X vaa YT ZITTITITITITITIN veis
tasve | t\}/:(; tany bew. > t\}/:(; tekv
<> «»| [CKVH <> >
m ]4 n%VPL §§ t A‘ ‘E
tascl ) | ) tascL —>=<— o
CE1 lT §§ 1/ (S
—> }4— teLek teron < _: tc||_<c;
| tee
OE Av §§ 7L
= too >
WE High §§
teken
LB, UB JF e §§ 7L
e toHTz
WAIT — High-Z §
- toLTL g tekTx tac

loLz

DQ  — High-Z —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 (CE_l Control) See Note.

RL=5

-
>

S VAT AWAWAW AW AW AW 7{_\_7[_\_T_\_7[_\_T_\

ADDRESS /[ vaiid j#//////////////////////////// I S 1

[ | tAISVL > - tanv
tvsck tvsck
<> > <>1e»| lcKvH
ADV 3{ jL | \ /

/
=
<
T

tascL | |

CE1 \
—> }4— teLek

WE High

tckeH

5. U8 i
o e }t:;x e | | tac § e towz | e
DQ 4&(((((((((((((((((((((((((( < §§:>@LQ;*(((((( Jﬂ‘((((((((((

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 #3 (ADV  Control)
RL=5

S NVAT AWAWAW AW RS AW

-
'

Az
X
\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 (WE_ Level Control) See Note.

RL=5

AT AWAWVAWAWAE I AT AWAWAW WA

twee

ADDRESS////%kva'id LT ’////////////7///ﬁ€¥alid 77,
ADV _‘AV:L — — fci<= toxn

twio tekwH

WE * 1 i
tes tckeH tes

)
)
)
Y
GE  High §§
y
Y
)

WAIT High-Z — ™ §
twiTH tosck tosck tosck twHTZ
- o8 -
DQ D1 D2 §§ DsL
>| @ >|
toHek 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 Write Timing #2 (WE_ Single Clock Pulse Control)

See Note.

CLK [\

RL=5

-

AVAVAWAW

twee

'

A\

-
[~

AVAVAW WA

|

[-——

tes

LB, UB

tckeH

i

WAIT —High-Z

twiTH

tosck

DQ

toHek

tosck

A
A

tcHtz

cooness 7Y s TZEIEITETIEIL TETITIITRS oo T
ADV _3::: g §§ —— ;ici<= o
CE1 tASCL—_’AV §§ ! i—ASCL"S;——
we TR AT IR | 77T

S
S

twitH

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 #3 (A[T Control) See Note.
RL=5 _
VAV AVAVAWAW AW AW SWA
. twes
[
ADDRESS///%% veis X TTITITITITIITITITILS ’////////////////ff /11
tasvi t}<* tanv tasvi t}<— tanv
<>»«>»]| tcKvH <>l fckvH
ADV # §§ tvhvL 2
l€e—» | tvPL < >l » | tvPL
CE1 §§ - twrs -
oF High §§
" y
tes tekeH tes
5 77 ¢ |
___ — High
WAIT §§
tosck tosck tosck
DQ ’L D1 T??* D2§§ DsL
_>|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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B TIMING DIAGRAMS (Continued)

Synchronous Write Timing #4 (WE_ Level Control, Single Write) See Note.
RL=5 _
AT AVAVAWAY AW AWAWAW AWAWAN
. twes v
I 1
APORESS [11AK vais XTI vaie KT
tasve —»| }4* tanv tagve —>| }4— ’4* tanv
tvsck tvsck
<>»«>»]| tcKvH <>»<>»] tcKvH
ADV _] B tvHvL é
l€e—» | tvPL B T twre :<_> tveL
- tascL —; teLek
tascl —p| | > |-
CEL By £ X
—> }4— teLek = tep >
OE High
< twio . tekwH
WE AT AE
tes tekeH tes
- -
=X %
WAIT High-Z a
b twLTH g tosck b twHTZ g b twLTH g
j |-
DQ P D1 1
toHck

Notes *1: Thistiming 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(CE_1 Control) See Note.

RL=5

K JF\J‘_\J_\J‘_\J—\J—\J_\JF\;‘_\_;‘_L§§ AU AW

twes

rooressTTTTTTT TN e XTI TITITITITIITITES ///////////

tasve —>| }4— tanv

<> <> fckvH

<> <

T
o TS §§

le—» | tvPL

fokeLH |gitascL _*4_ terek teketn
|
CE1 - / SV §§ 7L_

o /7 ¢
e \ ¢

I
tckeH tes tckeH
-

LB, UB 777%{ §§ y

teHTz

tcHz

3

]

A

A\

tac < »| lcith tosck tosck tosck tosck
»l/ s - s
o Yo Qﬂ(«((( hm@m@o 0 0
tckox tekox _>|tDHCK ﬂDHCK _>|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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B TIMING DIAGRAMS (Continued)
Synchronous Read to Write Timing #2(ADV  Control) See Note.

RL=5

K JF\J‘_\J_\J‘_\J—\J—\J_\JF\;‘_\_;‘_L§§ AU AW

AooRess 11T [ T

tasv. > |= tanv
tvsck
»| LckvH

ADV i §§
le—3 | tvPL

tvHvL

CEL - - §§
tckoH [
oF r §§
twip tekwhH
WE A
WE N
tckeH tes tckeH

LB, UB 797777777753& §§ 1

< »| toHTz

g
N

A
Y

tac < > twiTH tosck tosck tosck tosck
»l/ s - s
o Yo Qﬂ(«((( hm@m@o 0 0
tckox tekox _>|tDHCK ﬂDHCK _>|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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B TIMING DIAGRAMS (Continued)
Synchronous Write to Read Timing #1 (CE_l Control)

See Note.

RL=5

aVa¥

L

S AW AWAWAWAW AWAWAY AW
oo e @W////////////////////////”/////
@ | [ MF -
- I,
- [T
e S IR /111
0

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

N A aVavavaVl aWaWalaValalal

ADDRESS’//////////////////////////ﬁr Valid ﬁ///////////////////////////////////

tasvL —
tvsck
A5V AE ﬂt
< » | tvprL
twrs
CE1 Low
oF X
toro
TCKWH | ] ~ >
- ¥
texen
BN - teLQ .
(5, UB T

WAIT High-Z
tosck tosck = twHTZ ” = toLte g ’t:(:x tac tac
< ' |l [/
o0 ey e e
tbHek toHek toL tekox teko

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.
CE1 7[ 2 X<
_ tornn ™ o
CE2 2 AN
./ N

Vbbo 74\/DDQ min "1

ov

Vob /£VDD min *1*2
ov

Notes *1: Vooo shall be applied and reach the specified minimum level prior to Voo applied.
*2: The both of CE1 and CE2 shall be brought to High together with Vooq prior to Voo applied.
Otherwise POWER-UP Timing#2 must be applied for proper operation.
*3:

The tern specifies after Voo reaches specified minimum level and applicable to both CE1 and CE2.
POWER-UP Timing #2

See Note.
CE1 / 3 / N t ; z >Z N
Z 7 tehs N
P teonl 2 _ ‘tCSP‘ B tcor <> tenH _
CE2 / N / N
/ // // N / N—
D
Voo 7£VDDQ min "
ov
Vob /4 Vob min "1
ov
Notes *1: Vooo shall be applied and reach specified minimum level prior to Voo applied.
*2:  The tcane specifies from CE2 Low to High transition after Voo reaches specified minimum level.
If CE2 became High prior to Voo reached specified minimum level, tczr is defined from Voo minimum.
*3:

CEL1 shall be brought to High prior to or together with CE2 Low to High transition.
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B TIMING DIAGRAMS (Continued)

POWER DOWN Entry and Exit Timing See Note.
CE1 N » N
NANNNNNNN <
_fens_
CE2 /
/
_ tesp o tcap Sl tehn (teHmp) o
R >« > >
High-Z
D AN
7

| Power Down Entry
<

Y
A

Power Down Mode

Power Down Exit

Y
A

Y

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
oF ; 7 \ %
M N——
we 7 \
N
Active (Read) _ | Standby Active (Write) Standby
>

>l
>

Note: Both tcHox 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.

46 (AE2.0E)



M 882 D BR08163A -70L PRELIMINARY

B TIMING DIAGRAMS (Continued)

Configuration Register Set Timing #1 (Asynchronous Operation) See Note.
< tre - -< twe - < twe - < twe - -< twe - < trc -
aporess Nk Mser LXK mser KXK mser kXK wse KXK wse= KXK ey KXH
tep™3
CEl _\ 71_3( 71_\ 71_\ 71_3( 71_\ 7m\_

WE \ AN LN SN Y

DQ*3 ——<XRDaX>——< RDa >— RDa >——< X >——< X >— RDb:X>-—

Cycle #1 Cycle #2 ‘Cycle #3' ‘Cycle e ‘Cycle #5' ‘Cycle #6'

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
operation and data are not guaranteed.

*3:  After tce or tre following Cycle #6, the Configuration Register Set is completed and returned to the
normal operation. tce and trc are applicable to returning to asynchronous mode and to synchronous
mode respectively.
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B TIMING DIAGRAMS (Continued)
Configuration Register Set Timing #2 (Synchronous Operation) See Note.

" UL LRSI

I I I
I I I
I I I I I I I I I I
ADDRESS|MsB § MSB § MSB § MSBFg § MSB § Key g[
L | | A 7 | | |
I I twes ! I twecs twe I twes ! I tr
e —— —1p e —— — le—— —1p le—— — 1 e —— —1p l—— —™
4 ! —1 | — 11 g4 1 A7 | —1 ! | —1 1 gy —/
AN/ I I I I I I I I I I I
ADV L |§§ I | |§§ I I |§§ | I lg I | |§§ I | |§ ! |
I bty I Ultrés | ! I |trés | ! bty I Foltr I ' trde
: - | : : - > : : - : < > | - > : -
I I I
—— T I — I —/1 1
CEl I << I I << I §§ I
—/ 7 :

1§§. | §§
7§ 33
=TI i§1i<<§r§§ l
asl_{ 1L (irqL §§F§§ w

[ [
I RL IRLl I I RL-1 ! I RL-1 ! RL-1 RL !

RN
W
X
X
—_—1
X
_I

DQ —“””K RDa| § §RDa—§ : §§—RDa—§—§: 1 x §§ §§ X {gg—“””ﬁ RDb g—
// I ; I ;
| Cycle #1 : Cycle #2 | Cycle#3 ' Cycle #4 : Cycle #5 | Cyclett6
+— > > > T >t >+ >

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
operation and data are not guaranteed.

*3. Aftertrrs following Cycle #6, the Configuration Register Setis completed and returned to the normal
operation.
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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
A22 10 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
DQa1s-9 Upper Byte Data Input/Output
DQs1 Lower Byte Data Input/Output
Vop Power Supply
Vobq I/O 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)

E F G

[ee]

“NCONE

CA151 1 A21"A22' AL6 T NC 1 Vs

“NC ' NC"All""A12 ' A13'Al4 ' NC 'DQL6 'DQ8 DQI5 '

“NCONE

NC ' NC

e s caohibar puid paibiboss

: ﬁ ( /C’E\Z\/‘ A2 : /D’Q‘S\I' Voo L NC

(CLK "RBV AT DA™ Vooe QL2

e 'ﬁ :’\A'lé‘; 1@7‘; (p'éz\; :ééié' 1|§éii; :’\D'Q%\:
NC K A7 :AG’ A5 ! A4 Vss E DQl DQ9 NC NC K
NC ,::@é’ : :‘/;3\‘ 1\/;21 :\/;1: :\/;c;"; NC e :'Nc,‘;i\r@ci‘;

(BGA-71P-M03)

Ball Description

Pin Name Description
A2z to 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
DQs1 Lower Byte Data Input/Output
DQa1s-9 Upper Byte Data Input/Output
Vob Power Supply
Vobq I/O 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-é)in plastic FBGA
(BGA-71P-M03)
11.00+0.10(.433+.004) & E
1.09 ‘010 4 0.40(.016) 0.80(.031)
T‘i(.OB ) (Seated height) REF REF
[ .80(.031 '
® QBB | 50 ooolddo 00 | 8
0 000000000000 7
8 ©000/0000 6
7.00£0.10 0 . — ©00 | 000 _ . |5
(276+.004) | |0 000 | 000 4
0.40(.016 !
0 e 00000000 3
7 O O00O00O0IOOO O 2
\T D=—{2]0.10(.004) [ S] PO 000000 00 |1
LU |
0.390.10 MLKJHGFEDCEBA
INDEX-MARK AREA (015:.004) (Stand off)
5} 71-20.45 350
(0200008 [S[A] 1, 5 18;%;; [6]20.08(.003) @[S AB]
! |
OO0 OO0 U00U0U0U0
[>]0.10(.004) [ S|
© 2003 FUITSU LIMITED B710035-¢-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: +81-3-5322-3353

Fax: +81-3-5322-3386

http://edevice.fujitsu.com/

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://iwvww.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://mvww.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://ivww.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 FUJITSU sales
representatives before ordering.

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

Any information in this document, including descriptions of
function and schematic diagrams, shall not be construed as license
of the use or exercise of any intellectual property right, such as
patent right or copyright, or any other right of Fujitsu or any third
party or does Fujitsu warrant non-infringement of any third-
party’s intellectual property right or other right by using such
information. Fujitsu assumes no liability for any infringement of
the intellectual property rights or other rights of third parties
which would result from the use of information contained herein.
The products described in this document are designed, developed
and manufactured as contemplated for general use, including
without limitation, ordinary industrial use, general office use,
personal use, and household use, but are not designed, developed
and manufactured as contemplated (1) for use accompanying fatal
risks or dangers that, unless extremely high safety is secured,
could have a serious effect to the public, and could lead directly
to death, personal injury, severe physical damage or other loss
(i.e., nuclear reaction control in nuclear facility, aircraft flight
control, air traffic control, mass transport control, medical life
support system, missile launch control in weapon system), or (2)
for use requiring extremely high reliability (i.e., submersible
repeater and artificial satellite).

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

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

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



