FUJITSU SEMICONDUCTOR
DS05-11404-2E

MEMORY Mobile FCRAM™

CMOS

16 Mbit (1 M word X 16 bit)

Mobile Phone Application Specific Memory

MB82D01171A -80/80L/80LL/85/85L/85LL/90/90L/90LL

CMOS 1,048,576-WORD x 16 BIT
Fast Cycle Random Access Memory
with Low Power SRAM Interface

m DESCRIPTION

The Fujitsu MB82D01171A is a CMOS Fast Cycle Random Access Memory (FCRAM) with asynchronous Static
Random Access Memory (SRAM) interface containing 16,777,216 storages accessible in a 16-bit format. This
MB82D01171A is suited for low power applications such as Cellular Handset and PDA.

Note: FCRAM is a trademark of Fujitsu Limited, Japan.

m PRODUCT LINEUP

MB82D01171A
Parameter
80 | soL |soL | 85 [ 85L [85LL | 90 [ 9oL [90LL
Access Time (taa Max, tce Max) 80 ns 85 ns 90 ns
Active Current (looar Max) 20 mA
Standby Current (loos: Max) 200 pA | 100 pA | 70 A [200 pA[100 pA| 70 pA | 200 pA|100 pA| 70 pA
Power Down Current (Ioor Max) 10 pA
m PACKAGES
48-ball plastic FBGA 48-ball plastic FBGA
(BGA-48P-M16) (BGA-48P-M18)

O
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m FEATURES

» Asynchronous SRAM Interface

* 1 M word x 16 bit Organization

» Fast Random Cycle Time : trc =90 ns

» Fast Random Access Time : taa =tce =80 ns, 85 ns, 90 ns

e Low Power Consumption : Iops1 = 200 pA, 100 pA (L version) , 70 pA (LL version)

» Wide Operating Conditions : Voo =+2.3 V to +2.7 V
+2.7Vto+3.1V
+3.1Vto+3.5V

Ta=-30°Cto +85°C

» Byte Write Control

» 4 words Address Access Capability

» Power Down Control by CE2



m PIN ASSIGNMENTS
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m PIN DESCRIPTION

Pin Name

Description

Ao to A

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 Write Control (Low Active)

UB

Upper Byte Write Control (Low Active)

DQ: to DQs

Lower Byte Data Input/Output

DQs to DQ1s

Upper Byte Data Input/Output

Vob

Power Supply

Vss

Ground

NC

No Connection




m BLOCK DIAGRAM

MB82D01171A -80/80L/80LL/85/85L/85LL/90/90L/90LL

Vbb O——
Vss O——

Ao to A19

DQ1 to DQs

DQg to DQ16<

Memory
\ ﬁd?rﬁ; Row Cell
g Cff Decoder Array
/ uffer 16,777,216 bit
> 110 Input Data Output
Sense /
Buffer Latch & Switch Data
> Control Control
AN Column /
Decoder
Address
Latch &
Buffer
|
Power
Control l
Timing
Control
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m FUNCTION TRUTH TABLE *!

== = | /= — — DQ: to DQs to Data
Mode CE1 | CE2 | WE | OE LB uB DOs DO Iop Retention
Power Down *2 X L X X X X High-Z High-Z Ioop No
Standby (Deselect) H X X X X High-Z High-Z Iops
Output Disable*3 H X X High-Z High-Z
H Output | Output
*4
Read L X X1 valid | valid
. H Input Input Yes
write L L b | vaid | valid | fooa
. Input .
Write (Lower Byte) L H L H valid Invalid
. . Input
Write (Upper Byte) H L Invalid valid

*1:V =Valid, L = Logic Low, H = Logic High, X = either “L” or “H", High-Z = High Impedance
*2 . Power Down mode can be entered from Standby state and all DQ pins are in High-Z state.
*3 : Output Disable mode should not be kept longer than 1 ps.

*4 : Byte control at Read mode is not supported.
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m ABSOLUTE MAXIMUM RATINGS

Rating )
Parameter Symbol - Unit
Min Max
Voltage of Voo Supply Relative to Vss Voo -0.5 +3.6 \%
) . Vin -0.5 +3.6 \Y
Voltage at Any Pin Relative to Vss

Vour -0.5 +3.6 \Y/
Short Circuit Output Current lout =50 +50 mA
Storage Temperature Tste -55 +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.

m RECOMMENDED OPERATING CONDITIONS

Value .
Parameter Symbol - Unit
Min Max
Voo (31) 3.1 3.5 Y
Voo (27) 2.7 3.1 \%
Supply Voltage **
Vob (23) 2.3 2.7 \%
Vss 0 0 \
Voo + 0.3
Vin (31) 2.6 and Vv
High Level Input Voltage ** *2 =36
Vi (27) 2.2 Voo + 0.3 Vv
Vin (23) 2.0 Voo + 0.3 Y
Vi (s1) -0.3 0.5 \%
Low Level Input Voltage **.*? Vi (27) -0.3 0.5 \%
Vi (23) -0.3 0.4 Vv
Ambient Temperature Ta -30 85 °C

*1 : All voltages are referenced to Vss.

*2 : Minimum DC voltage on input or I/O pins are -0.3 V. During voltage transitions, inputs may undershoot Vss to
-1.0 V for periods of up to 5 ns. Maximum DC voltage on input and 1/O pins are Voo + 0.3 V.
During voltage transitions, inputs may positive overshoot to Voo + 1.0 V for periods of up to 5 ns.

WARNING: The recommended operating conditions are required in order to ensure the normal operation of the
semiconductor device. All of the device’s electrical characteristics are warranted when the device is
operated within these ranges.

Always use semiconductor devices within their recommended operating condition ranges. Operation
outside these ranges may adversely affect reliability and could result in device failure.

No warranty is made with respect to uses, operating conditions, or combinations not represented on
the data sheet. Users considering application outside the listed conditions are advised to contact their
FUJITSU representatives beforehand.
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m PIN CAPACITANCE
(f = 1.0 MHz, Ta = +25 °C)

» Value ]
Parameter Symbol Conditions - Unit
Min Typ Max
Address Input Capacitance Cing Vin=0V ad a 5 pF
Control Input Capacitance Cinz Vin=0V O O 5 pF
Data Input/Output Capacitance Cio Vio=0V O O 8 pF
m ELECTRICAL CHARACTERISTICS
1. DC Characteristics
N Value )
Parameter Symbol Conditions - Unit
Min Max
Input Leakage Current I Vss £ Vin £ Vop -1.0 +1.0 A
Output Leakage Current Io 0 V < Vour £ Vop, Output Disable -1.0 +1.0 HA
Vor@y | Vob = Vop@y, lon = -0.5 mA 2.4 O \Y
Output High Voltage Level VoHe7y | Vop = Vobey), lon = -0.5 mA 2.25 O \Y/
VoH@s) | Vop = Vobes), lon = —-0.5 mA 1.8 0 \Y
Output Low Voltage Level VoL lo. =1 mA a 0.4 V
Voo = Vop@Ey Max, Vin = Vi or Vi,
CE2<0.2V D 20| WA
Voo Power Down Current Ioop v v Max V= v v
DD = VDD(27,23) Mlax, VIN = VIH OF Vi,
CE2<0.2V D 10| wA
Voo = Vopay Max, O 5.5
L Version Ibps Vin = Vin or Vic 0O 2.0 mA
LL Version CE1 =CE2 =VH, lout =0 mA 0 15
Vob = Vbb(7, 23 Max, O >
L Version Ibps Vin = Vi or Vi 0 1.5 mA
Voo Standby LL Version CE1 =CE2 =VH, loutr=0 mA 0 1
Current
Voo = VobaEy Max, O 250
L Version Ippst Vin<0.2VorVinzVop =02V, 0O 150 MA
LL Version CE1=CE2=Vop—-0.2V, lout=0 mA 0 120
Vob = Vbb(7, 23 Max, O 200
L Version Iops1 Vin<0.2VorVinzVoo-0.2V, g 100 HA
LL Version CE1=CE2>=Vop-0.2V, lout =0 mA 0 70
(Continued)
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(Continued)

. Value ]
Parameter Symbol Conditions - Unit
Min Max

Voo@E1 = Voo Max,
Vﬂ= Vin or Vi,
CE1=Viand CE2 =V, lout

=0mA =
Ibba1 tR? / twe O mA
Vbb(27, 23) = Voo Max, Min

Vﬂ: Vin or Vi,
CE1=Viand CE2 =V, lout
=0mA

Vob@31) = Voo Max,
Vﬂ: Vin or Vi,
CE1=Viand CE2 =V, lout

=0mA -
IobA2 tre / twe 0 mA
Vbb(7,23) = Voo Max, lus

Vﬂ= Vin or Vi,
CEl1=Viand CE2=VH, lout
=0mA

Voo Active Current

4.0

Notes: « All voltages are referenced to Vss.
* DC Characteristics are measured after following POWER-UP timing.
* lour depends on the output load conditions.
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2. AC Characteristics
(1) Read Operation

-80/-80L/ | -85/-85L/ | -90/-90L/
Parameter Symbol -80LL -85LL -90LL | Unit | Notes
Min |Max | Min |Max [Min [Max
Read Cycle Time tre 90 a 90 O 90 a ns
Chip Enable Access Time tee O 80 O 85 O 90 | ns *1, *3
Output Enable Access Time toe O 45 O 45 O 45 | ns *1
Address Access Time taa O 80 O 85 O 90 | ns *1, *4
Output Data Hold Time ton 5 d 5 a 5 g ns *1
CE1 Low to Output Low-Z tewz 5 g 5 g 5 O | ns *2
OE Low to Output Low-Z torz 0 0 0 0 0 O | ns *2
CE1 High to Output High-Z torz O[3 |0 |3 |0 |3 ]ns *2
OE High to Output High-Z torz 0 25 | O | 25| O | 25 | ns *2
Address Setup Time to CE1 Low tasc -5 O -5 O -5 O ns *5
. - taso 45 0 45 0 45 0 ns *3, *6
Address Setup Time to OE Low
tasojass) 10 O 10 O 10 O ns *7
Address Invalid Time tax O 5 O 5 O 5 ns *4
CE1 Low to Address Hold Time teiam 90 | O |9 (O |9 |0 |ns *4
OE Low to Address Hold Time toLa 45 O 45 O 45 O ns *4,*8
CE1 High to Address Hold Time teHaH -5 | O -5 | O -5 | O | ns
OE High to Address Hold Time toraH -5 | O -5 | O 5 | O | ns
CE1 Low to OE Low Delay Time teLoL 45 |1000| 45 [1000| 45 |1000| ns |*3,*6,*8,*9
OE Low to CE1 High Delay Time toLcH 45 | O | 45 | 0 |45 | O | ns *8
CE1 High Pulse Width tep 20 0 20 0 20 a ns
. i tor 45 |1000| 45 |1000| 45 |1000| ns | *6,*8,*9
OE High Pulse Width
topiaBs] 20 d 20 g 20 a ns *7

*1: The output load is 30 pF
*2: The output load is 5 pF.

*3: The tce is applicable if OE is brought to Low before CE1 goes Low and is also applicable if actual value of both
or either taso or tcLou is shorter than specified value.

*4: Applicable only to Ao and A: when both CE1 and OE are kept at Low for the address access.
*5: Applicable if OE is brought to Low before CE1 goes Low.

*6: The taso, tco (Min) and tor (Min) are reference values when the access time is determined by toe.
If actual value of each parameter is shorter than specified minimum value, toe become longer by the amount of
subtraction actual value from specified minimum value.
For example, if actual taso, taso (actual) , is shorter than specified minimum value, taso (Min) , during OE control
access (i.e., CE1 stays Low) , the toe become toe (Max) + taso (Min) — taso (actual) .

*7: The tasopaes) and toppass) is the absolute minimum value during OE control access.

*8: If actual value of either tcLow or tor is shorter than specified minimum value, both toLan and torch become
tre (Min) — tciow (actual) or tre (Min) — tor (actual) .

*9: Maximum value is applicable if CE1 is kept at Low.
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(2) Write Operation

-80/-80L/ -85/-85L/ -90/-90L/
Parameter Symbol -80LL -85LL -90LL Unit | Notes
Min | Max | Min |Max |Min |Max
Write Cycle Time twe 90 g 90 O 90 g ns *1
Address Setup Time tas 0 O 0 O 0 O ns *2
Address Hold Time tan 45 O 45 O 45 O ns *2
CE1 Write Setup Time tes 0O |(1000f O |1000| O |1000| ns
CE1 Write Hold Time ten 0O [1000| O |1000| O |1000| ns
WE Setup Time tws 0 0 0 O 0 0 ns
WE Hold Time twh 0 O 0 O 0 O ns
LB and UB Setup Time tes -5 | O -5 | O -5 | O ns
LB and UB Hold Time ten -5 | O -5 | O -5 | O ns
OE Setup Time toes 0 1000 O 1000 O 1000 | ns *3
BE Hold Time toen 45 |(1000| 45 |1000| 45 |1000| ns *3, *4
toeH[ABS] 20 0 20 a 20 O ns *5

OE High to CE1 Low Setup Time torcL -3 | O -3 O -3 | O ns *6
Address Hold Time to OE High toraH 0 0 0 0 0 0 ns *7
CE1 Write Pulse Width tew 60 | O 60 | O 60 | O ns | *1,*8
WE Write Pulse Width twe 60 | O 60 | O 60 | O ns | *1,*8
CE1 Write Recovery Time twre 15 O 15 O 15 O ns *1,*9
WE Write Recovery Time twr 15 |1000| 15 |[1000| 15 |1000| ns |*1,*3,*9
Data Setup Time tos 20 g 20 g 20 g ns
Data Hold Time tow 0 O 0 O 0 O ns
CE1 High Pulse Width tep 20 0 20 a 20 a ns *9

*1: Minimum value must be equal or greater than the sum of actual tcw (or twe) and twrc (Or twr) .
*2: New write address is valid from either CE1 or WE is brought to High.
*3: Maximum value is applicable if CE1 is kept at Low and both WE and OE are kept at High.

*4: The toen is specified from end of twe (Min) and is a reference value when access time is determined by toe.
If actual value is shorter than specified minimum value, toe become longer by the amount of subtracting actual
value from specified minimum value.

*5: The toerass) is the absolute minimum value if write cycle is terminated by WE and CE1 stays Low.

*6: torc (Min) must be satisfied if read operation is not performed prior to write operation.
In case OE is disabled after tonc. (Min) , WE Low must be asserted after tre (Min) from CE1 Low.
In other words, read operation is initiated if tonct (Min) is not satisfied.

*7: Applicable if CE1 stays Low after read operation.
*8: tew and twe is applicable if write operation is initiated by CE1 and WE, respectively.

*9: twre and tw is applicable if write operation is terminated by CE1 and WE, respectively.
The twr (Min) can be ignored if CE1 is brought to High together or after WE is brought to High.
In such case, the tce (Min) must be satisfied.
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(3) Power Down Parameters

Parameter Symbol - Value Unit Note
Min Max
CE2 Low Setup Time for Power Down Entry tesp 10 O ns
CE2 Low Hold Time after Power Down Entry tcap 100 g ns
L e e e ez tia |0 |
ﬁlr gigvcesr%zsv:ilrzn;tfollowing CE2 High tons " 0 ns
(4) Other Timing Parameters
Parameter Symbol - Value Unit Note
Min Max
CEL1 High to OE Invalid Time for Standby Entry tcHox 20 d ns
CE1 High to WE Invalid Time for Standby Entry teHwx 20 | ns *1
CE2 Low Hold Time after Power-up tcam 50 a us *2
CE2 High Hold Time after Power-up teaHL 50 a us *3
S_(I)Ev%elj_igg Hold Time following CE2 High after torm 350 0 us %0
Input Transition Time tr 1 25 ns *4
*1: It may write some data into any address location if tchwx is not satisfied.
*2: Must satisfy tcun (Min) after tcan (Min) .
*3: Requires Power Down mode entry and exit after tcani.
*4: The Input Transition Time (tr) at AC testing is 5 ns as shown in below. If actual tr is longer than 5 ns,
it may violate some timing parameters of AC specification.
(5) AC Test Conditions
Parameter Symbol Conditions Measured Value Unit Note
Voo =3.1Vto35V 2.6 \Y
Input High Level Vi1 Voo =2.7Vt03.1V 2.3 \%
Vop=2.3V1t0 2.7V 2.0 Y
Vop=3.1Vto3.5V 0.5 \Y,
Input Low Level Vi Voo =2.7Vt03.1V 0.5 \Y
Vop=23Vto2.7V 0.4 \Y
Voo =3.1Vto35V 15 \Y
Input Timing Measurement Level Vrer  |Vo0=2.7V103.1V 13 \%
Vop=2.3V1t0 2.7V 11 Y
Input Transition Time tr Between Vi and Vi 5 ns
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m TIMING DIAGRAM
1. READ Timing #1 (OE Control Access)

Valid Data Output

Note : CE2 and WE must be High for entire read cycle.

trRC trRC
|
Address Address Valid Address Valid
toHAH
tce taso
tOHAH
CE1 N
toLcH
tcLoL toe top toe
OF N N /—
OE N J N 7
taso toHz toHz
toLz toH toLz toH
DQ R
(Output)
Valid Data Output Valid Data Output
Note : CE2 and WE must be High for entire read cycle.
2. READ Timing #2 (CE 1 Control Access)
trRcC trRC
[ |
Address Address Valid Address Valid
tasc tce tCHAH tasc tcE {CHAH
Bl N /N T
CEl < J N /1
toLcH tcp
toe tcHz
tcHz
o < Josases
tcLz toH tcLz toH
(Output)

Valid Data Output
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3. READ Timing #3 (Address Access after OE  Control Access)

trRC tRC
(ﬁ?g[eﬁg) < Address Valid Address Valid (No change)
'?:gf ri%? < Address Valid Address Valid
taso toLAH tAA toHAH
tAx
toE toHz
I N\ /|
OE N /|
toLz toH toH
DQ —
(Output) < T > < 4| !
Valid Data Output Valid Data Output

Note : CE2 and WE must be High for entire read cycle.

4. READ Timing #4 (Address Access after CE 1 Control Access)

trRC trRC
'(A‘/ggr_eA% Address Valid Address Valid (No change)
Address : ;
(A1, A0) Address Valid Address Valid
tasc tCcLAH tAA tCHAH
tax
CEl 5\ 74
tce tcHz
ok N Joosses
tcLz toH toH
DQ —
(Output) < i > < A
| | '
Valid Data Output Valid Data Output

Note : CE2 and WE must be High for entire read cycle.
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5. WRITE Timing #1 (CE 1 Control)

twe

Address Address Valid

tAs tAH tAs

°|
L
/

N /] \ _
tcw twRC
tws twH tws
We 000 0N, JRIKN
tBS teH tes
U8 N JRIIR

toHCL

tps tDH

D
(In;%t) A

Valid Data Input

Note : CE2 must be High for write cycle.
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6. WRITE Timing #2-1 (WE Control, Single Write Operation)

twe

Address Valid

tAH

tCH

tas

A o KL

twp

tBs

Address
tOHAH tas
CEl
ZZZZ/ N
toHcL tcs
WE N

ez

UB.T8 0 L UON

Z

A

toES

toHz

DS

tDH

(bt

Note : CE2 must be High for write cycle.

A

Valid Data Input
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7. WRITE Timing #2 (WE Control, Continuous Write Operation)

twc

Address

Address Valid

toHAH tas tAH tAs
N
toHCL tcs twp tWR
N—
tBs tBH tBs
UB.U8 U LN 2

tOES

toHz

tbs

(ol

A

Valid Data Input
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8. READ/WRITE Timing #1-1 (CE 1 Control)

Address

DQ

twe
| | | |
Write Address Read Address
tCHAH tas tAH tasc
tcp / tWRC ;
tcw
twH tws twH tws
N /
N /|
tBS tBH
. LY
% N 7 A/ v,
toHcL tcLoL
j N
I N
tcHz toLz
toH tps tDH tcLz

A

Read Data Output

A

Write Data Input

Note : Write address is valid from either CE1 or WE of last falling edge.




9. READ/WRITE Timing #1-2 (CE 1 Control)

MB82D01171A -80/80L/80LL/85/85L/85LL/90/90L/90LL

Address

DQ

tRC

»’

tBH

tcE

Read Address Write Address
tasc
tCHAH tas
twRC
tWRC (Min) / Py tcp ;
tWH | ltws twH tws

N

tOEH

tcLz

toHCL

tcHz

toH

Write Data Input

LD

Read Data Output

Note : The toen is specified from the time satisfied both twrc and tws (Min) .
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10. READ (OE Control) /WRITE (WE Control) Timing #2-1

twc
[ |
Address Write Address < Read Address
tOHAH tas tAH taso
CE1 Low
twp twR
WE N V.
tBS tBH
UB LB Y NSV
UB.B ) N R a
toEs tOEH
oF A N
toHz
toH tbs tDH toLz
Z
DQ A A
| ' |
Read Data Output Write Data Input
Note : CE1 can be tied to Low for WE and OE controlled operation.
When CEL1 is tied to Low, output is exclusively controlled by OE.
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11. READ (OE Control) /WRITE (WE Control) Timing #2-2

tRC
[
Address Read Address Valid Write Address
taso tOHAH tas
CEl Low
LI
WE / N
— Ne—
tBH tBsS
UB, LB
1 !
{OEH toE toES
OF N Vi
toHZ
tDH toLz toH
bQ
T
Write Data Input Read Data Output
Note : CE1 can be tied to Low for WE and OE controlled operation.
When CEL1 is tied to Low, output is exclusively controlled by OE.

20
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12. POWER DOWN Timing

CE1 N ) N
NNNNNNN N
tCHs
CE2 N /
N /|
tcsp tcaLp tCHH
U High-Z
DQ V4
Power Down Entry Power Down Mode Power Down Exit
|
13. Standby Entry Timing after Read or Write
CE1
/
tCHOX tCHWX
oF 777 /
/ /
we TTT 7
/ /
Active (Read) Active (Write) Standby

| Standby
I

Note : Both tcrox and tciwx define the earliest entry timing for Standby mode. If either of timing is not satisfied,
it takes trc (Min) period from either last address transition of Ao and A1, or CE1 Low to High transition.

14. POWER-UP Timing 1

ost A%,

tcaLH

/

tCHs

tCHH

CE2

ov

VDD 71 Vob Min

Note : It is recommended to keep CE2 at Low during Voo power-up.
The tcaun specifies after Voo reaches specified minimum level.
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15. POWER-UP Timing 2

CE1 N 4
© A NN
tcHS
tcaHL tcsp tcoLp tCHH

CE2 V4474 N /

%, < 7

tcaHL
VDD 71 Vb Min
ov

Note : The tczn specifies from CE2 Low to High transition after Voo reaches specified minimum level.
CE1 must be brought to High prior to or together with CE2 Low to High transition.
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m DATA RETENTION
1. Low Voo Characteristics

N Value )
Parameter Symbol Test Conditions - Unit
Min Max
Voo Data Retention Supply CE1=CE22 Voo -0.2Vor,
Voltage Vor 1 GE1=CE2 = Vin, 2.1 35 v
Vob = Vob (23) , 0 5
L Version Ior Vin = Vi (23) or Vie O 15 mA
Voo Data Retention LL Version CE1=CE2=VH (23), lour=0 mA 0 1
Supply Current
PPy Voo = Voo (23) , - 200
L Version Ior1 Vin<0.2VorVinzVoo—-0.2V, O 100 HA
LL Version CE1=CE2=Vopo-0.2V, lour =0 mA 0 70
Data Retention Setup Time tors | Voo = Vob (27) at data retention entry 0 O ns
Data Retention Recovery Time torr Voo = Voo (27) after data retention 90 g ns
Voo Voltage Transition Time AVIAt O 0.5 O Vius
2. Data Retention Timing
tDRS IDRR
35V
VoD \ AV/At AVIAt /
B e R Rt ety SRR R
CE2
21V -oremeeeees - RRREREREEEEN SRR ZRR e R E LR EEERLEEE e
CEL— CE1=CE22Vpbp-0.2V or
'.' VIH (23) Min “.
0.4V ommme o Soonnnsieees
L7 i Ittt H ettty
Data Retention Mode
Data bus must be in High-Z at data retention entry.
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m ORDERING INFORMATION

Part Number

Package

Remarks

MB82D01171A-80PBT

48-ball plastic FBGA 0.8 mm pitch
(BGA-48P-M16)

tce = 80 ns Max, Iops1 = 200 pA Max
Flash Compatible Package

MB82D01171A-80LPBT

48-ball plastic FBGA 0.8 mm pitch
(BGA-48P-M16)

tce = 80 ns Max, Iops1 = 100 pA Max
Flash Compatible Package

MB82D01171A-80LLPBT

48-ball plastic FBGA 0.8 mm pitch
(BGA-48P-M16)

tce = 80 ns Max, loos1 = 70 HA Max
Flash Compatible Package

MB82D01171A-85PBT

48-ball plastic FBGA 0.8 mm pitch
(BGA-48P-M16)

tce = 85 ns Max, Ioos1 = 200 HA Max
Flash Compatible Package

MB82D01171A-85LPBT

48-ball plastic FBGA 0.8 mm pitch
(BGA-48P-M16)

tce = 85 ns Max, Iops1 = 100 pA Max
Flash Compatible Package

MB82D01171A-85LLPBT

48-ball plastic FBGA 0.8 mm pitch
(BGA-48P-M16)

tce = 85 ns Max, loos1 = 70 pA Max
Flash Compatible Package

MB82D01171A-90PBT

48-ball plastic FBGA 0.8 mm pitch
(BGA-48P-M16)

tce = 90 ns Max, Iops1 = 200 pA Max
Flash Compatible Package

MB82D01171A-90LPBT

48-ball plastic FBGA 0.8 mm pitch
(BGA-48P-M16)

tce = 90 ns Max, Iops1 = 100 pA Max
Flash Compatible Package

MB82D01171A-90LLPBT

48-ball plastic FBGA 0.8 mm pitch
(BGA-48P-M16)

tce = 90 ns Max, loos1 = 70 HA Max
Flash Compatible Package

MB82D01171A-80PBN

48-ball plastic FBGA 0.75 mm pitch
(BGA-48P-M18)

tce = 80 ns Max, Iops1 = 200 HA Max
SRAM Compatible Package

MB82D01171A-80LPBN

48-ball plastic FBGA 0.75 mm pitch
(BGA-48P-M18)

tce = 80 ns Max, Iops1 = 100 HA Max
SRAM Compatible Package

MB82D01171A-80LLPBN

48-ball plastic FBGA 0.75 mm pitch
(BGA-48P-M18)

tce = 80 ns Max, loos1 = 70 pA Max
SRAM Compatible Package

MB82D01171A-85PBN

48-ball plastic FBGA 0.75 mm pitch
(BGA-48P-M18)

tce = 85 ns Max, Iops1 = 200 pA Max
SRAM Compatible Package

MB82D01171A-85LPBN

48-ball plastic FBGA 0.75 mm pitch
(BGA-48P-M18)

tce = 85 ns Max, Iops1 = 100 pA Max
SRAM Compatible Package

MB82D01171A-85LLPBN

48-ball plastic FBGA 0.75 mm pitch
(BGA-48P-M18)

tce = 85 ns Max, loos1 = 70 HA Max
SRAM Compatible Package

MB82D01171A-90PBN

48-ball plastic FBGA 0.75 mm pitch
(BGA-48P-M18)

tce = 90 ns Max, Iops1 = 200 HA Max
SRAM Compatible Package

MB82D01171A-90LPBN

48-ball plastic FBGA 0.75 mm pitch
(BGA-48P-M18)

tce = 90 ns Max, Iops1 = 100 pA Max
SRAM Compatible Package

MB82D01171A-90LLPBN

48-ball plastic FBGA 0.75 mm pitch
(BGA-48P-M18)

tce = 90 ns Max, loos1 = 70 A Max
SRAM Compatible Package
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m PACKAGE DIMENSIONS

48-ball plastic FBGA
(BGA-48P-M16)

9.00£0.10(.354+.004)

6.00£0.10
(.:236£.004)

INDEX AREA

[=]0.10(.004)]

© 2000 FUJITSU LIMITED B48016S-1c-1

+0.15

R N W b~ OO O

1.05 ;0032 (Mounting height)

(.0417%%) (5.60(.220))
| 036+0.10 0.80(.031)
T 014000 (Stand off)  —=—=""ryp
D O OO0 00000
D [CXORONONCHCRONO)
D OO0OO0OO0OOOO0OO0
D @O | 50000000
D 0O O0O000O00O0
D © ? OO0OO0O0O0O

0.80(.031)
P

HG\FEDCEBA
48-@0.45+0.10 _
48-0.0182.004) 2 0-08(.003) ®

Dimensions in mm (inches)

(Continued)
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(Continued)

48-ball plastic FBGA
(BGA-48P-M18)

+0.15

1.05 -0.10

—o0s 1~ (Mounting height)
9.00+0.10(.354+.004) (.0417532) (5.25(.207))
0.25¢0.10 0.75(.030
¢ 0.25+0.10
(:010+.004) (Stand off) TE(P )
D D O OO0 0000 6
D OO0 O0OO0OO0O0O0O0 5
6.00+0.10 p OO0 000000 4
3.75(.148
(:236+.004) D (3.75(148) O0O00O00O0O0 3
D © 0000000 2
D © Q000000 1
L 0.75(.030) %
TYP
H G\F EDCBA INDEX MARK
INDEX AREA 1500 455010
-90.35+0.
(48-2.014%.004)

[=0.10004) [s]|

© 2001 FUJITSU LIMITED B48018S-¢-1-1

Dimensions in mm (inches)
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FUJITSU LIMITED

All Rights Reserved.

The contents of this document are subject to change without notice.
Customers are advised to consult with FUJITSU sales
representatives before ordering.

The information and circuit diagrams in this document are
presented as examples of semiconductor device applications, and
are not intended to be incorporated in devices for actual use. Also,
FUJITSU is unable to assume responsibility for infringement of
any patent rights or other rights of third parties arising from the use
of this information or circuit diagrams.

The products described in this document are designed, developed
and manufactured as contemplated for general use, including
without limitation, ordinary industrial use, general office use,
personal use, and household use, but are not designed, developed
and manufactured as contemplated (1) for use accompanying fatal
risks or dangers that, unless extremely high safety is secured, could
have a serious effect to the public, and could lead directly to death,
personal injury, severe physical damage or other loss (i.e., nuclear
reaction control in nuclear facility, aircraft flight control, air traffic
control, mass transport control, medical life support system, missile
launch control in weapon system), or (2) for use requiring
extremely high reliability (i.e., submersible repeater and artificial
satellite).

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

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

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