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‘M5M5165P,FP-70,-10,-12,-15,
-70L,-10L,-12L,-15L

65536-BIT (8192-WORD BY 8-BIT) CMOS STATIC RAM

DESCRIPTION '
The M5M5165P, FP is a 65536-bit CMOS static RAM orga- PIN CONFIGURATION (TOP VIEW)

nized as 8192 words by 8 bits which is fabricated using

high-performance double polysilicon CMOS technology. NG Vee W(;\QE
The use of resistive load NMOS cells and CMOS periphery Az 2] " W CONTROL INPUT
result in a high-density and low-power static RAM. It is :: : i: f:;ZTSELECT
ideal for the memory systems which require simple interface. ne [ 2 bl As A[:,DRESS
The stand-by current is low enough for a battery back- ADDRESS | 5, _, g B9 — A INPUT
up application . INPUTS 1 A o - Glgi OUTPUT
’ 3= =~ 22 o CNABLE INPUT
— o Bl —
FEATURES Az —[E] 3 g Avo ADDRESS INPUT
Ay —[3] . b+ 5, CHIP SELECT
Power supply current 7 INPUT
Type Access time . "~ Ao — fig] T 18] «> DQg
SRS 00, =[] . o0,
DATA I/ «= DQgp DAT,
M5M5165P, FP-70 T0ns 041D Y 7] DOG ATA 1/0
M5M5165P, FP-10 100ns 2mA DQy 3 g]«» DQs
M5M5165P, FP-12 120ns (0V) GND f5]es DQs
M5M5165@, FP- 15 150ns somA
M5M5165P, FP-70L T0ns 20 uA NC : NO CONNECTION
M5M5185P, FP-10L 100ns (Vee=5.5V) Outline  28P4 (DIP)
M5M5185P, FP- 12L. 120ns 101A SePoW.C
M5M5165P, FP- 15L 150ns (Vag=3.0V) -C (SOP)
& Single +5V Power Supply and OE. Each mode is summarized in the function table.
® Fully Static Operation: No Clocks, No Refresh (see next page)
® Data-Hold on +2V Power Supply A write cycle is executed whenever the low level W
® Directly TTL Compatible: All Inputs and Outputs overlaps with the low level S, and the high level S,. The
® Three-State Outputs: OR-tie Capability address must be set up before the write cycle and must be
® Simple Memory Expantlon' bV.Sl » Sz stable during the entire cycle. The data is latched into a cell
® OE Prevents Data Contention in The 1/O Bus on the trailing edge of W, S; or S, whichever occurs first,
® Common Data /0 requiring the set-up and hold time relative to these edge to
APPLICATION be maintained. The Output enable input OE directly
Small Capacity Memory Units. controls the output stage. Setting the OE at a high level,
the output stage is in a high-impedance state, and the data
FUNCTION bus contention problem in the write cycle is eliminated.
The operation mode of the MBM5165P, FP is dﬂermimﬂ A read cycle is excuted by setting W at a high level and
by a combination of the device control inputs S;, S;, W  OE at a low level while 5, and S, are in an active state S,=L,
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MITSUBISHI LSis

M5M5165P,FP-70, -10,-12,-15,-70L,-10L,-12L,-15L

65536-BIT (8192-WORD BY 8-BIT) CMOS STATIC RAM

Sz=H)

When setting S; at a high level or S, at a low level, the

FUNCTION TABLE

chip is in a non-selectable mode in which both reading and S1]S: /W O Mode ba fee
writing are disabled. In this mode, the output stage is in a X [ L] X | X | Nonsalection | - highimpedance Standby
high-impedance state, allowing OR-tie with other chips and H| X' | X | X | Nonselection high-impedance Standby
memory expantion by S; and S;. The power supply Ll wl L] x Write Din Active
current is reduced as low as the stand-by current which is tlinlnlL fead oyt Activ
specified as Iccs or Ige4, and the memory data can be held
at +2V power supply, enabling battery back-up operation LijH HIH high-impedance Active
during power failure or power-down operation in the non-
selected mode.
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Conditions Ratings Unit
Voo Supply voltage —-0.3~7 v
' tnput vottage With respect to GND —0.3~Vgct+0.3 v
Vo Output voltage 0~Vee \"
Pd Power dissipation Ta=25C 700 mw
Topr Operating temperature 0~170 c
Tstg Storage temperature —65—~150 °C
ELECTRICAL CHARACTERISTICS (Ta=0~70°C, Vec=5V +£10%, unless otherwise noted )
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
Vin High input voltage 2.2 Voo+03 v
Vio Low input voltage —0.3 0.8 4
Vor High output voltage lon=—1TmA 2.4 A\
VoL Low output voltage loL= 2 mA 0.4 v
1 Input current Vi=0~ Vge 1 77
lozn High level output current in off-state S1=Vn or Sz= V)L or OE =Vin 1 A
lozL Low level output current in off-state Vi/o=0—Vce -1 uA
51=0.2, S;=Vge—0.2
leot Active supply current Qutout open 30 45 mA
Other inputs 0.2 or =Vge—0.2
Si=V|L or S;=Viu
lcce Active supply current Output open 35 50 mA
Other inputs = V)
. her inputs =
lces Stand-by supply current E):i\fszz E%: zz%e\;ccp—:l.w. :' ::‘L 2: ::
Other inputs=0~Vge ’
lcos Stand-by supply current S2=V|L, S1=ViR, Other inputs=0 ~ Vg 3 mA
Ci Input capacitance (Ta=25"C) ViI=GND, Vi=25mVrms, f=1MHz 6 pF
Co Output capacitance (T 3=25"C) Vo=GND, Vo=25mVrms, f=IMHz 8 pF

Note 1 Direction for current flowing into IC is indicated as positive {(no mark)

2 Typical value is Vee=5V, Ta=25°C
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MITSUBISHI LSis

M5M5165P,FP-70, -10,-12,-15,-70L,-10L,-121,-15L

65536-BIT (8192-WORD BY 8-BIT) CMOS STATIC RAM

SWITCHING CHARACTERISTICS (Ta=0~70°C, Voo =5V £10%, unless otherwise noted)

Read cycle
Limits
- e e | e e e |
Min | Typ | Max | Min{ Typ | Max | Min | Typ ; Max | Min | Typ Max
tcr Read cycle time 70 100 120 150 ns
ta(a) Address access time 70 100 120 150 ns
ta(s,) Chip select 1 access time 10 100 120 150 ns
ta(sy) Chip select 2 access time 70 100 120 150 ns
ta (o) Output enable access time 35 50 60 70 ns
tdis(s,) Output disable time after 51 high 30 35 40 50 ns
tdis (s,) Qutput disable time after S, low 30 35 40 50 ns
tdis (o) Output disable time atter OE high 30 35 40 50 ns
ten(sy) Output enable time after 5; low 9 10 10 - 10 ns
ten (s,) Output enable time after S, high 5 . 10 10 10 ns
ten (0E) Output enable time after OF low 5 10 10 10 ns
tv(a) Data valid time after address change 20 . 20 20 20 ns
TIMING R EQUIREM ENTS (Ta=0~70C, Vgc=5V* 10% , unless otherwise noted )
Write cycle
Limits
Symbol Parameter MSMSI65P, FP-70 | MSM5IE5P,FP-10 | M5MSIE5P FP-12 | MSMSI65P, FP-15 Unit
M5M5165P, FP-T0L | M5M5165P, FP-10L | M5M5165P, FP-12L | MSM5165P, FP-15L
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max | Min | Typ Max
tow Write cycle time 70 100 120 150 ns
tw(w) Write pulse width 40 60 70 90 ns
tsu(a) Address set up time 0 0 0 0 ns
tsu(s) Chip select set up time 65 80 85 100 ns
tsu (D) Data set up time 30 35 40 50 ns
th(o) Data hold time S 5 5 5 ns
trec (w) Write recovery time 5 5 10 10 ns
tdis (w) Output disable time after W low 0 30 35 40 S0 ns
tdis (oE) Output disable time after OF high 0 30 35 40 50 ns
ten(w) Output enable time after W high 5 10 10 10 ns
ten (cE) Output enable time after OE low 5 10 10 10 ns
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MITSUBISHI LSIs

M5SMS165P,FP-70, -10, -12,-18,-70L,-10L,-12L,-15L

65536-BIT (8192-WORD BY 8-BIT) CMOS STATIC RAM

TIMING DIAGRAM
Read cycle

( ten |

Ag— Az : *
ta (A) ty (A)

S, (tc\o{}e/é) ta(sy - (Note 5)
rs
v VVYVY
tarsy < dis(sy
S (N/o\lé\5/)\ {Note 5
VY \
1a (0E) __10iS(S)
_ AAR ten (oe) NARERA
Ot {Note 5) \ {Note 5)
A : VY Y VM
ten (s, tdis (oE)
ten(s,)
DO1~DQg I i
(Bout)
W="H" |evel
Write cycle (W control)
L tow

i
Ap— Az
tsu(sy

WXWA : m i AW
Sz {Note 5) {Note 5)
v

Le tsu {8y

)

oF / A
/
tsu(a Tw(w) : trec(w)
w B 4
< tsu() - th (o)
"o —{ Bl
tdiS(OE) td'S(W) ten(w) t?‘ o8
DQ1~DQg AA\\\\\\\\\\\\\\\\\\\\\\\\\\\\“ L7777,
(Dout) L[/////////////////////////////I AAVIAV LT ATAVTLTTALLAEY
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MITSUBISHI LSIs

M5MS5165P,FP-70, -10, -12, -15, -70L,-10L,-12L,-15L

65536-BIT ('8192-WORD BY 8-BIT) CMOS STATIC RAM

Write cycle (S control)

A~ Aq2
%\/\/\ A
S2 {Note 5)
A'AAY
tsu(a) tsu(s) trec(w)
=1
(Note 7|
W {Note 5) {Note 5)
VVV {Note 6) VVY
tsu (D) th(o)
DQ1~DOg DATA IN
(Din) STABLE
Note 4: Test condition
Input pulse fevel . ... Vi = 2.4V, V; =06V Voc
Input rise and fall time . . ... 10ns 1.8k0
Reference level . . . .. Vgon = VoL = 1.5V
Transition is measured £500mV from DQ
steady state voltage. (for ten. tais) 9000 cL
Qutputloads....... Fig. 1, C_ = 100pF (P, FP-10,-12,-15, -10L, -12L, -15L)
C,_ = 30pF (P, FP-70,-70L) ('"C'udinu
scope and JIG

CL = BoF (for tan, tai! Fig. 1 Output load

Note 5: Hatching indicates the state is don’t care,
6: Writing is executed while S; high overlaps T, and W low.
7: 1f W goes low simultaneously with or prior 10 5, low or S; high. the output remains in the high-
impedance state.
8. Don't apply inverted phase signal externally when DQ pin is in output mode.
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MITSUBISHI LSIs

MSMS5165P,FP-70, -10,-12,-15,-70L,-10L,-12L,-15L

65536-BIT (8 19‘2-WORD BY 8-BIT) CMOS STATIC RAM

POWER DOWN CHARACTERISTICS
ELECTRICAL CHARACTERISTICS (Ta=0~70°C. unless otherwise noted }

Limits
Symbol Parameter. Test conditions Unit
Min Typ Max
Voo (Po) Power down supply voltage 2 v
- 2.2V=Vee(PD) 2.2
Vi(E) Chip select input §, v
2V=Voe(po)=2.2V Vec(PD)
) 4.5V<Vce(Po) 0.8
Vi(s,) Chip select input S, Y]
Voo (PDy< 4.5V 0.2
P,FP 2 mA
|Cc(pD) Power down supply current Voe=3V, Other inputs =3V
P,FP-L 0% ua
Note 3: When 5| is operated at 2.2V {V iy min} and the supply voltage is between 4 5V and 2 4V, supply current is defined as lgcq.
*:loc(PD}=1.A at Ta=25°C
TIMING REQUIREMENTS (Ta=0-70°C. unless otherwise noted }
Limits
Symbotl Parameter Test conditions Unit
Min Typ Max
tsu (PD) Power down setup time 1] ns
trec (pp) | Power down recovery time tom ns

POWER DOWN CHARACTERISTICS

S, control
Vee
a.5v asvf
tsu(PD) trec(PD)
5 z.2v 2.2v
S1=zvVee—0.2v
S, control
Vee
4.5v 4.5v
tsu(PD) trec (PD)
ViH
S2
0.2v 0.2v
S;=0.2v
MITSUBISHI
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