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MB8441-45/-55

CMOS 64K-BIT DUAL PORT SRAM

8K x 8-BIT CMOS DUAL PORT STATIC RANDOM
ACCESS MEMORY

The Fujitsu MB8441 is an 8K words x 8 bits dual-port high—performance Static Random
Access Momory (SRAM) labricated in CMOS. The SRAM uses asynchronous circuitry and
no exwrnal clocks are required, The MB8441 provide the user with two rately controlied
YO ports with independent addresses, Chip Select (CS), Write Enable (W , Output Enable
(OE), and VO functions. This amangement permits independent access o any memory
location for either & Read or Write operation — a useful feature for shared data processing
applications. These devices have an automatic power-down feature controlied by TS, The
MBB441 can be usad as either a master operation or slave oparation by selecting the BE pin.

To avoid data contention on the same address, a (BUSY) flag is provided for address
arbitration; In addion, the MBB441 utilizes an (INT) flag which allows communication
between systams on sither side of the RAM. The MB8441 uses a single 5-volt power supply
and all pins are TTL—compatible,

Some typical applications for these memary davices are multiprocessing systems,
distributed networks, external register files, and peripheral controllers.

Features

® Organization: 8,192 words x 8 bits,
¢ Static operation: No clocks or timing strobes required,

® Accass Time: AA = tACS = 45ns max. (MBB8441-45)
1AA = tACS = 55ns max. (MBB8441-55)

* Power Consumplion:
Bath ports active = 660 mW (max)

Both ports stancby
CMOS = 1.1 mW {max)
TIL = 27.5 mW (max)
* TTL-compatible inputs and outputs.
* Three-staie outpuls with Or-—tie capability.
¢ Electrostatic prosection for all inputs and outputs,

¢ Addres arbitration: (BUSY) Rag output (Master Operation: BE « L)
(BUSY]) flag output (Slave Operation: BE = *H"

* Interrupt function for communication between systems: TNT fag.
¢ Data retantion voltaga: 2.0V min.
¢ Single +5V (£10%) supply.

® B4-pin plastic quad flat package

FPT-64P-M06

Copyright @ 1991 by FUJITSU LMITED
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Fig.1 — BLOCK DIAGRAM of MB8441
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PIN ASSIGMENT

AL WL WEL vcc TSR BUSYR A10R
A, BEn &L vec WER Wie
G4 83 62 61 00 50 S8 57 58 55 54 83 &2
At 1 8 & A
OEL 2 so[ 1 MR
PrYR s «) CEr
ALCTI4 48[ AOR
AL 5 47 AR
AL M 4f] AR
ML 7 453 AR
AaL]s TOP VIEW 411 MR
ASL Y 4[] AsA
AL 10 (FPT-64P-M06) 42 AR
411 AR
AN 1
ASL 12 w3 MR
NC. 13 3[2] AR
NC. 14 sal—] KC.
-7 15 73 NG
YOIL 18 as[—1 NC.
woat, 1”7 as{] vosA
oaL 1% a4 [—1 wo7R
23
VOLL T 1920 2y 22 2924 25 26 27 20 20 %0 31 3 [ YOOR
VOEL WOTL GND VYCC WOIR VO3R  WOSR
VOSL VoML GND OND WO2R  WOMA

PIN DESCRIPTION

CSL CSR [ Chip select
WEL WER : Write enabie
CEL OER ! Output enable
AOLoA12L AOR10A 12R , Address
1/0 1L l/08L I/0 1R 1/08R 110 Data input / output
BUSYL BUSYR 1/0 BUSY flag (BE = "L" : output, BE = "H" : input)
WTL NTR o Interrupt output
BE y BUSY output enable (Selects a Master ot a Stave.)
vee —_ Supply voitage
GND _— Ground
NC. - No connection

www.DataSheet4U.com



MB8441-45
MB8441-55

FUNCTION DESCRIPTION

The MBB441 provides two poits with separaie control signals, address nputs, and inpuVoutpul data pins that allow asynchronous read and
writa oparation to any memaory location, 'Ih:sdmoohumm—ﬁplumanpow-duwnﬁeamﬁnuoﬂcdbyﬁmﬂphcnhm
pmmhastandbymodemnlladupudeukcbd(CSuHIGH) Whan a port is enabled, access to the entire memory aray is permitied,
EaehpoﬂhnsanndependonlOutpuiEnablo(OE)oonholﬂnlhadmlnﬂnnadmodnandembbshoumdwm

ARBITRATION LOGIC

1. Master busy function ( BE = *L*) .
The arbitration logic resolves an address maich or chip-enable maich and delermines the access pricrity, In both cases, an active BUSY
flag is set for the port-in-waiting. Since both ports are asynchronous, there is the possibility of accessing the same memory location from
both sides. In the read mode, this condition is not a problem. However, this is a problem when both ports are in the write mode with
different data words or when one pott is reading and the other is writing. When both ports access the same memory location, the on-chip
arbitration logic delermines which port has access and the BUSY flag for the delayed port is ¢at active LOW and ak operations on that
port are inhibited. The delayed porl can be accessed when the BUSY Rag becomes inactive. Basic modes of abitration are described in
subsequen! paragraphs. (refer 1o timing diagram of "contention cydis®.)
Access 1o delayed port is enabled as foliowing, first set BUSY from *L" 10 *H* and then retain wrile mode (CS = WE = *L.") during taw.
BUSY signal dose not affect the resd mode of de'ayed port normally. But in case that write operation is done from opposite port during
BUSY signal output, read data may change. So it is recommenced ¥ read output data after t 60 passes from reset of SUSY signal.

I o A 170 ROY
BE

MBa4d1
{ Maswer)

I'H‘

MBa441
(Slavs )

Fig. 2 - 16 Bit Dual Port Memory System Configuration
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2. Slave busy function ( BE = "H")

When the MB8441 Is used with larger bit width than 8 bits, it is necessary %o use mora than two chips in paralell. In this case, sach chip
may output BUSY signal to other ports. [t will be a problem if bath CPU get BUSY signal. But the slave busy function can soive this prob-
lem. By this function, only the master chip operates the master busy function and the other chip obeys the masier chip's BUSY signal.
This function is operated by setting BE = "L" on one master chip and sstting BE = *H" on the slave chips. By way of example, the compo-

sition of the 18 bit dual port memory system is showen in fig. 2.

InlhissystemlhamasbrMBBM1wiﬂlB—E'-'L'deddeswhid\ponisﬁrst,mdwtpuuheresulthUSth. This data is sent 1o tha

CPU and slave MB8441, then the CPU incurs the "wait® condiion.

3. Interrupt function

The interrupt (INT) function provides communication between systems on both sides of the dual-port RAM. TNT is set 1o *L" when the
processor on tha ight port writes to address 1FFE (AD = "L" and A1-A12 = "H"). When the lolt port acknowledges by reading address 1FFE,
™Tis then reset 1 “H". In essence, addrass 1FFE serves as an 8-bit mailbox that transfers information from the right pott to the left port.
When TNTR is sat*L*, the processor on the left port wrilas o address 1FFF (A0-A12="H"). When the right port acknowledges by reading
address 1FFF INTRis thonreset to "H". Hence, address 1FFF serves as a second 8-bit mailbox, transferring information from the left port

1o the right port.

ABSOLUTE MAXIMUM RATINGS

( All voltages are referenced to GND.)

Supply Vokage vce -051+70 v
input Voliage on any pin VIN ~0510VCC+05 v
Output Voitage on any pin VIO -050VCC+05 v
Output Current 1ouT +20 mA
Temperature under Bias TA . ~1010 +85 °C
Storage Temperature TSTG —-401%0 + 125 °C
Power Dissipation PD 1.0 w
Nots ;

Permanent device damage may occur if the above Absolute Maximum Ratings are exceeded. Functional operation should
be rastricted to tha conditions as detailed in the operational sactions of this data sheet Exposure to absolute maximum rating

conditions for extended periods may affect davice reliability

RECOMMENDED OPERATING CONDITIONS

{ All voltages are referenced to GND.)

Supply Voltage vVCC 4.5 50 55 v
Supply Voltage GND — o — v
Operating Temperature TA 1] o +70 °c
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FUNCTION TABLE

1. BASIC FUNCTION ( A OL to A12 L= A 0 Rto A12 R)

CS1| WEL} OEL | CSR| WER -'oe_a e e
Hlx | x| x x | x Lokt port standby
Ll x| x| x Lek port cutput disable
L e L x| x| x Left port read Active
L | x|x | x| x Lett port write Active
X {x | x| H | x| x Right port stancby Standby
x | x| x|t H | H Right port output disable Active
x | x | x | H| L Right port read Active
x | x| x| L | x Right port write Active

NOTES: X =Dont Care, L w Low, H = High

2. ARBITRATION FUNCTION (A CLto A12L=A0 R to A12R)

ﬁnmeer
es_‘g AGH nAsa e"‘""?us ﬁi{j
L Valid L Left operaion psmiited
ight operati rmitted
L | ter]  mmen H L Maich L R on et pe
Master | | 1 L vakd L L VEL H Right operation permitted
L L VsT L VST
L [ ] L §
L LST Match LST Match
Left operation parmittde
Slave H L X H L X L Right operation not parmitted
X Right operation permitted
H L L L X H Left Boh not ited

X = Don'tCare, L = Low, H = Hi

VST = Vakd Same Time, LST
+ In case that Lt APS (min.) Is not satishied, the on-chip arbitration logic decides which port has access. And the busy flag
for the delayed portis set "L" and all operations on that port are inhibited. But it is undefined which port has access or
not. ( Refer to tming diagram )

iVBR VaHdchﬁﬁhLVBL-VaidBafomuh LBR = Low Before Right, LBL. = Low Before Left,
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DC CHARACTERISTICS

(Recommended Operating Conditions unless otherwise noted.)

R bor A 1cc — | — | 120 | ma| Cyce~min Duty=100%, [OUT=0mA
1881 -_— - 5 mA Eompomaisund:y:m&m-vm
1582 — | = ™| ™ omm;.gl%-vm. FOUT = 0 mA
Stuncby Supply Curront isss | — | — | 02 | ma] Bothports atFur stanaey:
CSL&eTSRavee-02V
BE2VCC~-0.2VorBESGND +0.2V
S84 — | o m g&mtghl?lvsmév.lounom
Input Leakage Current i 10| — 10 BA VIN=GNDtoVCC
Output Leakage Current Lo 10 | - 10 | pA CS=ViH, VOUT=GND b VCC
Input High Vottage VIH 22 | — |VSe v —
Input Low Voltage viL 05| — | o8| v —
Output High Vokage VOH 24 | — | — | v | 10H--roma?
DOUT _ | — | o4 ' IOL= 3.2mA
Output Low Vokage %‘Tu's'\‘r v — | — ] 04} VI 10L=80mA

+1 -0.3 V Min. for puise width less than 20 ns.

+2 The BUSY and INT pins require pull-up resistors because they are open—drain outputs.

/O CAPACITANCE (1A 25°, 1 1 Mriz)

Ut Cepaci
(VIN = 0V) CIN —— — . 10 pF
170 Capacitance —

(VIO =0V) cwo 10 pF
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AC CHARACTERISTICS

READ CYCLE ( Recommended operatlng condlllons unless othemlsw noted. )

s mus M‘Bﬂ“‘l-ss
Address Access Time tAA nes) — 43 — — £ ns
TS Access Time 1ACS | = — 45 e e 55 ns
OF Access Time tAOE | — — 25 — - 0 ns
Output Hold Time toOH 3 — ety 3 — At ns
CS to Output Low-2 *1 tcLZ 3 — — 3 — — ns
OF 1o Output Low-2*1 L2 3 — — a —_— — ns
CS to Quiput High-2e1 ICHZ | == | — 28 — — 25 ns
OF 10 Output High-2#+1 tOHZ — — 25 — — 30 ns
Power Up Tima tPU 0 o s 9 — o ns
Power Down Time IPD o— s—rme 30 — ——— 40 ns
READ CYCLE TIMING DIAGRAMS (WE=VIH)
Read Cycle No. 1 ( Address controlled) (CS = OE =V IL)
tRC
Address ;
——
D OUT Provious Data Vaiki K XX Data Valid
Read Cycle No. 2 (55 controlled) 2

< tRC =
cs N *

») 1ACS : '~ = 1HZ —»

- 1z >
o ANAAAAR A KT 77777¥ 77777

LAQE | ! iz
. IZ =p
pouT Hoh 2 XXX Data Vaiid N——
Vpgg - LY -pL 4=~tpp -»
1

VGG cumen 50% so%%

Legend : [N\ ] Undefined DOCX] Don'tcare

»1 :Transition is measured at the point ¢f x 500 mV from a steady state voliage with CL = 5 pF.
+2: Address should be fixed before high-to-low transter of &5,
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WRITE CYCLE

( Recommended operating conditions unless otherwise noted. )

Min: yP:
Write Cycle Time tWC 45 —_— — 55 — — ns
Address Valid to End of Write tAW 40 — — 50 —_— — ns
Chip Salect 1o End of Write icw 40 = - 50 - - ns
Addrass Setup Tima LAS 0 — - 0 — — ns
Wrile Pulse Width LWp 25 —_ _— 35 ——- —_— ns
Write Recovery Time tWR 0 — — 0 — — ns
Data Setup Time 1pw 20 — — 25 — — ns
Data Hold Time tDH 0 —_— — 0 — — s
WE to Output Low-2Z *} tow 0 —_ — 0 — — ns
WE to Output High-2%1 twz 20 -_ — 30 — — ns
WRITE CYCLE TIMING DIAGRAMS
Write Cycle No. 1 (WE Controlied) +2:3 +4
- twe »
Address ¥ B 4
- AW o
1w »
- ANANANANNNNY 5 17777
- - 1AS »! twp »ietWRD]
L NN Y ¥
Hioh7 b tow pa— LOH Hich-2
DIN 4 X Data Vaid 4
i toWs
H
DOUT igh—2

Legond : \\ \| Undefined

+1 : Transition is measured at the point of £ 500 mV from a steady stale voitage with CL = 5 pF.
«2 : WE must be high during address transition.

-s:lfo—E'mdc_SarainheFlEADMode.IfOphsarein the output state so that the input signals of the opposite phase to the output

must not be applied.

+4 : If CS goes high prior to, or coincidently with, WE transition 10 high, the output remains in high impedance state.
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Write Cycle No. 2  (CS Controlied) *1 2+

» twe
Addrass Xi
-t AW -
@ 1CW »
J\\’r £
t
AS IWP ==l {WR-P
WwE
N A7 1777
LDW s B
High-2 b— ow g S
DIN l\ Data Vakd
e L2 g~ WZ

High-Z

DCUT

Legend : \\|\| Undefined

+1: WE must be high during address transition.

+2  1f OF and CS ate in the READ Moda, then L'O pins ara in the cutput state so that the input signals of opposite phase lo the output
must not be applied.

+3 : { CS goes high prior 10, or coincidently with, WE transition to high, the output remaing in high impedance state,
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BUSY TIMING ({ BE = "L ; Master Function )
( Recommended operating conditions unless otherwise noted. )

BUSY Access Time from Address 1BAA | — p— 30 — — 30 ns
BUSY Access Tima from CS tBAC | — —_ 30 —— — 30 ns
BUSY Ouiput High-Z from Addross tBpA | — p— 30 — — 30 ns
BUSY Output High-Z from €S tBDC | ~— — 30 — — 30 ns
Arbitration Priority Setup Time 1APS 5 —_— —_— 5 —_ —_— ns
Data Output Accass Time from BUSY t B8O — — 0 — — 0 ns
Write Hold Time from BUSY 1BW 25 — — 35 — — ns

CONTENTION READ CYCLE TIMING DIAGRAMS (WE = VIH ) ( BE = V IL ; Master Function )

Data Contention Cycle No.1 (Address Controlled) (CS = OE = viL)" *2

frech gy t— Addcess L = Address R ) 4
tAPS—

(m:" [‘) b 4 Addrass L = Address R

- lw—hl t— ‘BDA—DI
BUSYR
(BUSYL ) R =[: %
(bata ovtpun Ly __Provious Damvaid | XXX XX KCOCROCKXKKXKK KKK Dt Vaka

-10H -] . -l

» {AA
Data Contention Cycle No. 2 (CS Controlled) ™' **
(ccgk) Address L = Address R

tAPS—P
(%f, X Address L = Address R *77777/
R ‘— tBAc—:L I" 1BDC -
(BUSYL) . .
(gs NN *7:77 /77
t BO M TOHZ
- t oLz >
Data output R Data valid
{Data output L) ¢ t AOE- ’
o toLz >
" tACS —>

Legend : [N\ Undefined BXX] Don'tcare

«1 :In case of dual access at the same memaxy location, the port that accesses the RAM first sets the BUSY flag high.
* 2 : CS must be low belore, or coincide with, transition of address.
* 3 ; Address is valid prior to, or coincidently with, high-10-low transition of TS.
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CONTENTION WRITE CYCLE TIMING DIAGRAMS ( BE = V IL ; Master Function)

Contention Write Cycle No.1 (WE Controlled) *! *2°3°4

ety Address L = Addrest R b 4
tAPS—
(Addre::f') X Addrass L = Address R W
BUSYR
(BUSYL) X
t BW|a=
- | AW | WA
RER —»{AS|e~ 1e L WP >
(WEL) TNANK A '
=t DW->1e-t DH
Data Input R .
(Data Input L) Data vald

ot tWZ
aa QL WI ko W&m
(Data Output L)

of 02345

Contentlon Write Cycle No.2 (CS Controlled)

(%:;) Addrass L = Address R ,L
1APS '
S X Address L= AdcessR X777 77777
(CSL )
=t BAC - 1BOC
BEVR
{BUSYL') 1 C BWe—
et {ol] g
L BEANNANNAANY T W /7777777
tOW -—e— tD
et e —
- tcLz twz _,l 1oLz
et ‘..I@uuzu I

Legend : Undafined

«1 ;: WE must be Kgh during address ransition.

o2:0f ?Exgp(‘:ifdiueh the READ Mode, then U0 pins are in the output state, and the input signals of opposite phase to the culputs must
m ]

3 : in case of dual access at the same memory location, the port that accesses the RAM first sets the BUSY flag high,

«4 : CS must be low before, or coincide with, ransition of GS.

+5 1 If CS goes high prior 1o, or coincidenty with, WE transition fo high, the cutput remaing in high impedance.

www.DataSheet4U.com



MB8441-45
MB8441-55

BUSY TIMING ( BE = "H” ; Slave Function )
( Recommended operating condlitions unless otherwise noted. )

Data Output Accass Time from BUSY tBO — -_— 0 -_— —_ 0 ns
Write Setup Time to ausy"! tWs -10 -_— —_ -10 — —_ ns
Write Hoid Time from BUSY tWH 25 — — 35 —_ —_ ns

CONTENTION READ CYCLE TIMING DIAGRAMS (WE =V IH , BE = VIH : Slave Function )

Contention Read Cycle No.1 (Address controlled) (CE = OE = V IL )2

(Adchn l-b * Y
BUSYR .
(BUSY ) | A\ ’[
t
=i tAA
jt— t OH

Data Output R 5, coy)s Data Valid %()(XX X X XX X X X* Data Vakd

(Data Output L)

Contentlon Read Cycle No.2 (CS controlled) *2

CSR Y };7;;;7;;
(csy)
SYR
(BUSYL) \ _j‘
! R
b tACS ™

Data Output R Data Vakd
— XXXXXX

Legend : [NNN] Undefined [RXX] Don't care

*1: It takes 30 ns 1o output BUSY signal rom the mastar side, and so, the tAS (address set up time) of the slave side must be 20 ns or

moie.
+2 : TS5 must be low before, o coincide with, transition of address,
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CONTENTION WRITE CYCLE TIMING DIAGRAMS ( BE = V IH : Slave Function)

Contention Write Cycle No.1  (WE controlied) ' *2 304
Addrass R {
{Address L)
tAS - tWR
BUSYR ,L
(BUSYL )
| Wb |. - R
WER b WP
EL) ,F g
F— {DW aeeinlg t DH
Oata Input R Dam Vaid
(Data Input L) A
Contention Write Cycle No.2 (CS controlled) ! *2 *3*4
m — —
{CsL) /
BUSYR
(BUSTL) T
ws |“' L WH el
WER twp >
(We XTTT777777.
l;— t W —>1%— tDH
Data Input R
{Data Input L) N Data Vakd
Legend : [\\\| Undefined

+1 : WE must be high during address transition.
2 :U_Q_phs sre in the output staie, 80 the input signals of oppesite phase must not be applied.
+3 : CS must be low bafore, or coincide with, transition of addcess.

+4 : During BUSY input is low, write peration can not be excuted even if WE is fow.
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INTERRUPT TIMING
( Recommended operating condlitions unless otherwise noted. )

iNT Set Time tINS —_ ~— s |- - 55 ns

iNT Reset Time tINR — — 45 —_— — 85 ns

INTERRUPT CYCLE TIMING DIAGRAMS

(Md"il - ::f) _ 1FFE (1FFF) T
tAS = t

1FFE (1FFF)
tWR
W 77T

B AL LR LARALALAL LRLAARARALARARAAARRRRARRAN S
L <— NS I"— HINR
(INTR) _1

Legend :[\\\] Undefined
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MBB8441-556
Fig.3 — AC Test Conditions
+5V +5V
* Input Pulse Levels 10030V 1250 Q 575 n
« Input Puise Rise and Fall Times :tR=tFaSms
oTiming Reference Levels 115V vo _J_ BUSY
o Output Loads 1 iNT
(m 70 50pF
Nots : Includes jig and stray capacitance
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DATA RETENTION CHARACTERISTICS

( Recommended operating conditions unless otherwise noted.)

Data Relention Supply Voitage VDR 20 55 v
. VCC=VDR =3V
Data Retention Current — —
Supply IDR — 0.02 mA | SsLaTBR2vCC -0y,
BE 2 VCC - 0.2 V or BESGND + 0.2V
Data Retention Setup Time tDRS 0 — ns
Operation Recovery Time tR tRC — ns

DATA RETENTION TIMING

Data retention (C3S contolled)

4,5V

POWER ON/RESET CHARACTERISTICS

{Recommended operating conditions unless otherwise noted.)

Rising Time of Supply VYolitage

Power Off Time tOFF 1 —_— s
POWER ON/RESET TIMING
Vee 45V
0.2V
t OFF
tVR .

Note : Rise power slowly
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Nole; o
*1 : This is required ko keep normai operation for the powser on/reset circuit which inftialize INT output to "H*® automatically when
Ve is spplied. in order 1o operata power-on-Tesal circuit normally, inpul condiions 1o set INT (refer to balow) must not be

appied during tVR period.  And when input conditions ate undefined during tva period, INT may be set. So itis necessary 1o
resat with a dummy read (refer to befow).

< INTL set conditons > < INTL reset conditions >
_gh& side address : #iFFE Leit side address  : #1FFE
R T "L level L "Lt level
WER D L level L : *H lovel
L DL level
< THTR st conditions > < INTR resat conditions >
&hside address : #1FFF %‘ganiduddms : MFFF
L ¢ "Lleved L level
WEL 1L level WER : *H love!
QER LT leved
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PACKAGE DIMENSIONS

64-LEAD PLASTIC FLAT PACKAGE
(Case No. ; FPT-64P-M06)

.132(3.35) MAX

[MOUNTING HEIGHT)
9724.016(24.7020.40) —————= 00210.05) MIN
.787(20. . ;
D (20.00) D _ . (STAND OFF HEIGHT)
642+ .016
.736+.016 (16.30+0.40)
O O (18.7910.40)
551(14.00) .47%&2.001
INDEX
a"
LEAD No. (1 t HH l".__.-'. 008+.002
0394 {1.00) ” 016%.004 &7 f 2002
VP [0.4020.10) 008020 @] " fe1szeon
T Detsils of “A” part \; Details of 8" part !
! {4 .010 }! .
warr L § B By 1y !
8 t T T(0.25) 1) _— 1
../ 1 —t i: '\ - i
Lod, . I
J A I 0120030 i\ !
Z[-00810.15) i J{ 007(0.18) hi 1 :
! MAX 1) i
e 709{18.00) REF ; i 047£.008 ,
. } M i (1.20+£0.20) !
b — 878,016 {22.30:£0.40) — i MAX T :
e e e e R, J
Dimengions in
©1990 FYIITSU LIMITED FE40135-20 inches fmitimeters)

All Rights Reserved.

Circuit diagrams utiizing Fujitsu products are included as a means of lustrating typical semicon-
ductor applications. Complete Information sufficient for construction purposes is not necessarily
The Information contained in this document has been carefully checkad and is bekieved 1o be reii-
able, Howsver, Fujitsu assumas no responsibility for inaccuracies.

The Information contained in this document does not convey any license under the copyrights,
patant rights or rademarks claimed and owned by Fufitsu.

Fw'uumsﬁnﬁﬁtudunqemwspedﬁaﬁomﬁmm.

Nopannlﬁispubimﬁonmybeoopiedorraprodwodhmyfomorbyanymm,oﬂms-
ferred to any third party without prior writlen consent of Fujitsu.
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