MITSUBISHI LSIs

M5M51008AFP,VP,RV-85VL,-10VL,

-85VLL,-10VLL

1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM

DESCRIPTION
The MBMSTO0BAFP, VP, BRY are a 1048576-bit CMOS static
RAM organized as 131072 word by B-bhit which are

PIN CONFIGURATION (TOP VIEW)

-
fabricated using high- pecformance triple polysilicon CMOS _NC o B2 vec(sv)
technology. The use of resistive load NMOS cells and CMOS As —[2] i]‘""\15€$|DPRESSESLQCNTPUT
periphery rasult in a high density and low powser statig RAM. At - (3] pol+—s2 1NPUT
. Al —= E Eq—w WRITE CONTROL
They are low stand-by current and low operation current INPUT
and ideal for the battery back-up application. A7 —'E 28]+ a12 J—
The MSMBT00BAVP, RV are packaged in & 32-pin thin ADDRESS ) —~ [ z 2-—As NS
small outline package which is a high reliability and high npuTs | A8 — ] < 75l +—ho
density surface mount device (SMD). "wo types of devices as —=[8] § a1 GUTPUT ENABLE
are  available. MBMOI008AVP { normal lead beng type Ay —+[3] g il «—OF INPUT
package), MSMBI100BARY {reverse lead bend type package). A2 _'!% I E'_;D EE?EEEELEETPUT
Using both types of devices. it becames very easy to design At — [ B 1&PUT
a printed circuit board. LA _'E EHDQB
oQ1 ++[3 29]+-+DQ7| paTA
DA /D014 E]H[)QS INPUTS/
FEATURES e OUTRUTS
DCse» 18 EHDOE
Fower supply currant (OVIGND  [1B [i 7]+ DQa
A .
Tvpe name Cc(iﬁg,(?me Active Stand -y
(max) {max) Outline  32P2M- A (FP)
MEHE100BAFP, VP, RY-BHYL 85ns 1 b)]
N5HS100BAFP, VP, RY-10VL |  100ns 15mA SHuA A —[T] * ~ h b3 — G
Ag |2 Il «— A1D
MEMS 1 00BAFF, VP, AV-85¥LL |  BSns {TMHz) " uA Az —o[5 e 57
NSHS 1 0OBAFP. ¥, Ré-10VLL | 100ns . a1 —o[T] Bl e DO
W —[5 5]« D)7
# Single + 3.3V power supply S» —»[6] £7] = D6
® Low stand-by current 0.3 i A (tvp.) Ars —[7] be] -+ DQs
® Directly TTL ¢ompatible ; All inputs and outputs Vo B M5M51008AYP 25| e+ D04
® Easy memory expansion and power dawn by 31, 52 NC 9] 4] GND
® Data hold on + 2V power supply Ale —~LY E3) +—» DO3
. Ala —[11 22|« DO2
® Three-state outputs : OR-tie capability ==t
. . \ Az —e2 P1] e DO
o OF prevents data eontention in the 1/0 bus a7 —s[3] b0« AC
® Common data 1/0 As —=[i2] [19]+— a1
#® Package As _'E [16]+— Az
MEMETQ0BAFP - 32pin 525 mil SOP Aa —{5) " 3 17]+— A3
MBMB 1O0BAVE, RV - «--cvvee - 32pin 8 x 20mm¢ TSOP « «
Cutline 32P3H-E{VF}
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NG NG CONMNECTION
MSMBTOOBAFF, VP, RV - B5VL, -85¥LL ; Under development
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MITSUBISHI LSIs

M5M51008AFP,VP,RV-85VL,-10VL,-85VLL,-10VLL

1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM

FUNCTION _

The operation mode of the MEMB1008A series are determined
by a combination of the device control inputs 51, Sz, W and
OE. Each mode is summarized in the function table.

A write cycle 18 executed whenever the low
overlaps with the low level 51 and the high lavel Sz, The
address must be set-up before the write cyele and must
be stable during the entire cycle. The data is latched into
a cell on the trailing edge of W, 51 or Sz, whichever occurs
first, requiring the set-up and hold time relative to these
edge to be maintasined. The output enable input OF directly
controls the output state. Setting the OF at a high level, the
output stage is in a high-impedance state, and the data bus
contention problem in the write cycle is sliminated.

FUNCTION TABLE

level W

A read cycle is executed by setting W at a high level and
OF at a low level while 51 and S2 are in an active state (51
=L, S2=H)

When setting S1 at a high level or Sz at a low level, the
chip are in & non-selectable mode in which both reading
and writing are disabled. |n this mode, the output stage is
in a high-impedance state, allowing OR-tie with other chips
and memory expansion by 51 and S2. The power supply
current is reduced as low as the stand-by current which
is specified as lcca or loce, and the memory data can be
held at + 2V power supply, enabling battery back-up operation
during power failure or power-down operation in the non-
selected mode.

HBICEE 0Q Ioc
X | L | X | X |Non selection| High-mpedance | Stand- by
H | X | X | X |Ncn selection| High-impedance | Stand-by
L{H|L]|X Writa Din Active
LIH|H]|L Fead o Dour Active
LIH|H]|H High- impedance Agtive
BLOCK DIAGRAM
'_ "
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& ) » & BLOTKS) Z |
9( &

ADDRESS INPUTS <

.
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CHIP SELECT INPUTS¢ :
« 82608

OUTPUT ENABLE :
oyt OEES

@ éi\fcctsv)
L (5 GNDOV)

# Pin numbers inside dotted line show thosa of TSOP.
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MITSUBISHI LSis

M5M51008AFP,VP,RV-85VL,-10VL,-85VLL,-10VLL

1048576-BiT(131072-WORD BY 8-BIT)CMQOS STATIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbel Farameter . Conditions Ratings Unit
Voo Supply voltage ) - 03~7 v
Vi Input voltage _ With respect to GND -0.3 ~Vec + 03 W
Yo h Cutput voltage ' . ) O~Vee Y]
P4 _| Power dissipstion Ta=257TC w0 mw
Toor Operating temperature 0~70 C
Tatg Storage temperature — B5~150 C

DC ELECTRICAL CHARACTERISTICS { Ta = 0~70%C. Vee = 3.3 + 0.3V, unless otherwise noted)

! o Limits
Symbal _ Parameter _ Test conditions Min Tvo Max Uit
WViH High-level input voltage ] : 20 ¥oo4. 3 v
ViL Low -level input voltage ) -03 0.6 '
Vo High-level output voltage | _ lowe = - TmA 2.4 W
V2 High-level output voltage 2 lor =~ 0.1mA ¥oo-0. 5 v
VoL Low level outout voltage ToL = 2ré 0.4 Y
I Input_current ) V)= 0~Vee + 14 A
. 5 =V or S2=ViL or OF = Vi N
la Output current in off state Vo = O~Vee =1 oA
oot Act'ive supply current @tput—open {duty 1009%) 15 30 mA
(Min cycle) 5 =Wvi,5z =V, )
Active supply current other inputs = Vi or Vi .
leez (1MHz) Output-open (duty 100 %) 8 15 c MA
Ses02V or Srzvoe - 02V, | -vL 55 u s
lcea . Stand-by current Sz 2 Voo = 0.2V, -
i other inputs = O~Vee -VLL 03 11 u A
3 =vm _or- Sz =V, -
Icca Stand-by current other inputs = O~Vee 0.33 mA
CAPACITANCE (Ta = 0~70°C, Vee = 3.3 + 0.3V, unless otherwise noted)
. Limits )
Symbal Parameter Test conditions - Unit
o Min Tvp Max
Ci Input capacitance Vi = GND, Vi = 26mVrms, f = TMHz 5] pF
Co Qutput capacitance Vo = GND, Vo = 28mVrms, f = 1MHz 8 pF

Note 1. Dirsction for current flowing into an I is positive (no mark?).
2. Typicat value is ¥Co = 3.3V, Ta=25C.
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MITSUBISHI LSIs

M5M51008AFP,VP,RV-85VL,-10VL,-85VLL,-10VLL

1048576-BIT(1 31072-WORD BY 8-BIT)CMOS STATIC RAM

AC ELECTRICAL CHARACTERISTICS (Ta = 0~70°C, Ver = 3.3 £ 0.3V, unless otherwise noted)

(1) MEASUREMENT CONDITIONS vee
Input pulse level - ViH = 2.2V, VI = 0.4V
Input rise and fall timeg-----ee Bns 1.8k Q
Reference level - Von = VoL = 1.5V ©a
Output loads v Fig.1, CL = 30pF (FP, VP, RV-85VL - 10VL, 990 Q CL('HC'udig scope
and
-85VLL,- 10VLL)
CL = SpF{for te-, tas}
Transition is measured + 500mV from steady Fig. 1 QOutput load
state voltage.(for ten, tois)
{2) READ CYCLE
Limits
Symbol Parameter _!\é‘|55\|‘>,‘| L5-1 3(5) Sﬁ_ _ Tg\t}’ts_'l ?83& Unit
Min [ Typ | Max | Min Typ Max
tor Read cycle time o 85 100 | | ns
talA} Address access time B85 106 ns
ta(51) Chip select 1 access time 1 B5 100 ns
ta(s2) Chip select 2 access time B85 100 ng
ta(QE) Qutput enable access time _ .l 45 50 | ns
tdis(31) | Output disable time after 51 high ~ 30 35 ns
1dis {52) Cutput disabla time after Sz low 30 35 ns
tdis (OE) Output disable time _atter DF high 30 35 ns
ten(57) Output enable time after 51 low 10 10 ng
tor (523 Output enable time after Sz high 10_+_ L 10 ns
tan (CE) Qutput enable time after OFE low o Ly b ns
tu{A) Data valid time after address 10 10 ns
(2) WRITE CYCLE
Lirmits
B | o | o
1 Min | Typ | Max | Min 'l Tvp | Max
Cow Write cycle tirme g5 100 ns
T W) Write pulse width 65 IS ns
tsu{a) Address set up time 0 6] 1 ns |
tau{a -wh)| Address set up time with respect to W 75 85 ns
tsu (513 Chip_select 1 set up time 75 ::<) ns
tsutszy | Chip select 2 set up time ) 75 85 ns
tsuiD) Cata set up time 35 40 ns
thiD) Data hold time ¢ 0 ns
trac (W) Write recovery time G 0 ns
tais (W) Qutput disable time fram W low 30 35 ns
taiscoe) | Output disable time from OF high 30 ; 35 ns
ten {w) Ou_tp_ut enable time from W high B 5 ns
tan (OF) Output enable time from OC low 5 5 | ns
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MITSUBISHI LSIs

M5M51008AFP,VP,RV-85VL,-10VL,-85VLL,-10VLL

1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM

(4) TIMING DIAGRAMS

Read cycle
, toR
Ao~ Als * >(
|
’ ta (A tu(a
o S SR ‘ ta(s1} WK %’.’0 .'.¢.¢‘.‘“‘.“.‘
i ots 3) y, e B RIS
tdis($3 |,
1
R K YT H ¥ MK S K R AR A A
QR s S AR ta(GE) A RN H K
ten (O] tds(52)
: Z K % T REE
T R e D y o 3
- X 2 e K e .4 LN
ton(51) . tdis (0E)
ten(S2)
DQ:~D0a DATA VALID
W= “Hlavel
Write cycle (W control mode)
tow
Ap~~Als )( )(
—_ X i
= AR oo 2%2‘,.’%?& tsu(S1) RIRRIRRIRAIRIL
e Tt e 2 bt 2 5 %y
é:%k ,( L\I ore \«3 24 (Note 3) R RHR KRR KIS
AT teatom
Sz S (Nate 3) Su(E2
P _ Tsuga-wen -
tsuwiAl o twny | tres(w)
W \ /
dis (W) ten{QE)
td'S(OE} ‘tar‘.{W)
BRI RLRID ‘? 5o DATA IN
~ oSl b
DOI~00s  SEEEEEHILIIS e STABLE
tsu (D)
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MITSUBISHI LSIs

M5M51008AFP,VP,RV-85VL.,-10VL,-85VLL,-10VLL

1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM

Write cycle (S1 control mode)

Ao~ Als

Sz

=l

0Q1~D0s

tow ,
tsu(A_] ~ tsu{31; trac (W
EATETee, R f B R T Y,
KRS KRN LSR5 RIS
RAXRRXREIKL [ Note 3) LRRARRS fSOIIIXIIITL (Note B XAl RS
KRR SRR R NCLL IR o o o KRR
{Note 5)
R S R R o
bateteteteletelals! SRR
KL Nttt et
eteleletetelete’ )(qr;‘litf xi) 50 ’o’o”o‘o‘o‘o% {Note 4)
tsu{ th (D)

Write cycle (Sz control mode}

Ao~Als
5

Sz

W

D ~004

DATA N STABLE

e tow ,
R N K, T
SRS Note. 3) STy / (Note 3) SERSIRBISE
SIS o o 2 ot N e e 1 SOOI
' tau{A) . tzuis2) Lrec (W)
{Note 5)
{Note 4)
I
tsu D) R
J

Note 3. Hatching indicates the state is

DATA IN STABLE

“dom’t care”.

4, Writing is executed whila 52 high overlans St and W low.

5. When the falling edge of W is simultanecusly or prior to the falling edge of 31 or rising edge of Sz, the outputs
are maintained in the high impedance state.

6. Dan't apply inverted phase signal extermally when DO pin is output mode.
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MITSUBISHI LSls
M5M51008AFP,VP,RV-85VL,-10VL,-85VLL,-10VLL

1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM

POWER DOWN CHARACTERISTICS
(1) ELECTRICAL CHARACTERISTICS (Ta = 0~70°C, unless otherwise noted)

" Lirrits ‘ )
S\;Ln.bor_ o _Paraieter_ L _Test_corﬂnoi ] Min Tyo Max Unit
Vec(pp) | Power down supply voltage 2 v
" _ 2.2V = Voo (Po; 2.2 +
| | ==* = = 4 T . \
VILET) ‘ Chip select input 351 2 E Vot ey S 2.2V ____E?ﬂ?l_ v
_ ) . 4bvsveoeem» | |08
., Voo = 3V L 50 |
lcoiPo)y Power down supply current 3250.2Y or g A
3 2 Voo — 0.2V, o 10
Sz 2 Ver - 0.2V -VLL 3 (Note 7}
Note 7. ICC{FD}=1 g A in case of Ta=25°C.
{2) TIMING REQUIREMENTS ( Ta = 0~70"C, unless otherwise noted)
Syrbol Parameter Test condition Limits Unit
e e L e TMin [Typ [ Max | ™7
T (FD} Power down set up time 0 ns
trec(P0) | Power down recowvery time 5 ms
{3) POWER DOWN CHARACTERISTICS
51 control mode
Voo
45v 4.5Y
tsu(PD) trac (PD)
=0 2.2V | 2.2¥
Sz Vee - 0.2V
Sz control mode
Veo
4.5V 45v
tauiA0y | treci(PD)
A

Sz
o2v 0.2V

S2£02v
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