TOSHIBA MOS MEMORY PRODUCTS

256 WORD x 4 BIT CMOS RAM

TC5501P/-1
TC5501D/-1

DESCRIPTION

The TC5501P/D is a fully static read write memory
organized as 256 words by 4 bits using CMOS tech-
nology. Because of ultra low power dissipation, the
TC5501P/D can be used as battery operated portable
memory system and also as a nonvolatile memory
with battery back up. The TC5501P/D operates from
a single bV power supply with a static operation, so
that the no refresh periods are required. This simpli-
fies the power supply circuit design.

FEATURES

e Low Power Dissipation

The three state outputs simplify the memory ex-
pansion making the TC5501P/0 suitable for use in a
microprocessor peripheral memory. Since the mini-
mum data retention voltage is 2V, the battery back
up system needsonly simple circuit. By using Toshiba's
original C*MOS technology, the device circuitry is
not only simplified but wide operating margin and
noise margin are also realized.

The TC5501P/Dis offered in standard 22 pin plastic
and cerdip packages, 0.4 inch in width.

55uW (MAX.) STANDBY e Fully static operation y

- 83mW (MAX.) OPERATING e Three State Output
e Single 5V Power Supply e Input/output, TTL Compatible .
e Data Retention Voltage 2V to 5.5V e Access Time "
e Package TCB501P/D  ; tacC £ 450ns (MAX.) L
Plastic DIP : TCB501P TC5501P-1/D-1; tacc < 650ns (MAX.) "

- Cerdip DIP : TC5501D
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TOSHIBA

MAXIMUM RATINGS

CITEM

[" symBoL RATING O UNITS
NVoo | Power Supply Voltage —03~70 7 v
Vin Input Voltage —0.3~Vpp +03 \%
Vour QOutput Voltage o 0~ Vpp - \
Po ) Power Disswpatiqp (Ta=85°C) ) ) 800 ) riWV
TsoLDER Soldering Temperature - Time 26010 °C-sec
VTsTG " Storage Temperature —55~150 7°C
Torr Operating Temperature -30~ 85 °C
DC RECOMMENDED OPERATING CONDITION
MsymBOL PARAMETER MIN TYP. | MAX UNITS
L2 ; U . [ S )
Power Supply Voltage i .
Input High Level Voltage ! A\
- [nput Low Level Voltage Vf
Vbu : Data Retention Voitage v .
DC CHARACTERISTICS  (Ta=-30 ~ 85°C)
" SYMBOL PARAMETER ~ CONDITIONS MIN [ TYP() ~ MAX.  UNITS
i Input Current 0SvinEVpp - +0.05 £1.0 7
! “Vpp =20V 055V o -
‘ IpDs Standby Current et ° — i 0.2 10 LA
CE, =0.2V, Output open
IpDO Operating Current Vpp =55V, teye = 1us - 6.2 15 mA
ILo Output Leakage Current 0 VouT SV - +0.05 10 A
lon Output High Current Vpp =45V, Vou = 24V 10 20 - mA
loL Output Low Current Vpp =45V,VgL =04V . 20 30 - mA
Note (1) Ta=25°C  vpp =5V
CAPACITANCE (2) . (Ta=25"C)
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX. UNIT
CiN Input Capacitance Vin =0V, f=1MHz — 5 10 pF
CouT Output Capacitance Vout =0V, f = 1MH2z - 7 i 15 pF

Note (2) This parameter is periodically sampled and is not 100% tested.
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A.C. CHARACTERISTICS

® READ CYCLE

TOSHIBA

j ! PARAMETER __TCSSOTPD  TCSROPAD
i MIN, MAX. MIN MAX
T\ ‘Read Cycle Time 450 - 60 - s
| " Aodress Access Time - 650 ns
C—E1 Access Time 400 - 600 ns
CE, Access Time - 500 700 ns
" OD Access Time T o — 250 — 35077 o ns -
Qutput Enable Time - 0 . — 0 L - ‘77;5
Output Disable Time T o 13 0 180 ns
Output Data Hold Time 0 - 0 - ns
® WRITE CYCLE
SYMBOL | PARAMETER TC5501P/D TC5801P-1/D-1 UNIT
MIN. MAX. MIN. MAX.
we " Write Cycle Time - 450 = 650 . — 1 s
AW Address Setup Time TV T T T as0 D T e T
tow CE, Setup Time i 130 - E
Ctwe | WeitePuseWidth w0 o a0 = ns
| bs Data Setup Time _ 250 - 400 — ns
. toH Data Hold Time 50 - 100 : - ) ns
ﬁ\;g Write Recovery Time 50 - 50 . - ns ) ,

A.C. TEST CONDITIONS

Output Load

e Input Pulse Levels © 045V, 24V

e Timing Measurement Reference Levels
Input : 0.65V, 2.2V
Output 1 065V, 2.2V

® |nput Pulse Rise and Fall Times

10ns

100 pF +1 TTL Gate
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TOSHIBA

Read Cycle

Write Cyclé 1

Write Cycle 2
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TYPICAL CHARACTERISTICS
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TOSHIBA

'DDs WA)

fon (mA)

loL {mA)

Vi)

e

b - - .
|
————— —
60 90
Vpp = 4.5V
Vo = 2.4V
~6.0 |— ‘ ]
|
-4.0 B
——
—
e
! — ]
-2.0 :
I
1
. [
—3e o 30 60 90
Ta (°C)
1oL~ Ta
8.0 ,
l [ Vpp = 4.5V
: VoL = 0.6V
6.0 T
+—
a0
[———
P———
\ -
2.0
] T
0 |
—30 o 30 60 90
Ta (%)
ViL- Voo
4.0
T
Ta=25%
30
2.
1.0 "
| et
0
3 0 s 7
Vpp (V)

—134—

1GH (mA)

loL (ma}

Vin (V)

tpg (ns}

foH ~ Vor
-8.0
_ Ta = 25°C
Vpp = 4.5V
-60} . - .
—t—F———--——  Ta=25%
6. + |
! !
| ;
.o /f
2.0 / ;
P ‘
[ L I i ! | L
[ 0.5 1.0 1.5 2.0
Voo (V)
Vii — Vop
5.0
T T T
| !
1 } 1 Ta=28°C
|
a0 |
' 1
3 . e | B
: i |
! ;
t
20 ) : /4
i ; |
T N
10 L i | !
3 4 s 0 7
Voo (V)
tDs - Vop
400
Ta=25°C
300
200
100 ~
I — TGSED 1P 7Dk ¢
B .
[ﬂxsowm l
o I
EXY 40 5.0 6.0 7.0
Vpp (V)



s (n9)

twR (ns)

B
2
3

400
300
200
100
[}
—-30
Ta (°C)
twr — VDD
40 ‘ "
I I 4__L — Ta= 25°C
30 . ‘l ‘
~ ! :
20 N i ‘
10 \
. \ .
3 4 5 6 7
Vop (V)
taw ~ Voo
100 T
N - Ta = 25°C
e \\\\‘\ r05501p [
\‘\ E———
7'0550 P ——
50 1P/D
25
[\
3.0 2.0 5.0 6.0 7.0
Vpo (V)

twR (ns)

taw (ns)

—135—

TOSHIBA

twR — Ta
40 - T
i ‘l <] Vpp = 45V
30
20 : ——
_// JE—
—
10
C
-t
L |
—30 [ 30 60 o
Ta (°C)
taw — Ta
100 ‘
. i Vpp = 4.5V
}
410
75 1cB80V P
i)
___’ﬁw
s0
[+]
-30 0 30 60 20
Ta (°C)

- o e A



TUORIBA

OUTLINE DRAWINGS

PLASTIC PACKAGE
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Notes: Each lead pitch is 2.54 mm. All leads are located within
0.25 mm of their true longitudinal position with raspect to
No. 1 and No. 22 leads.

Note: Toshiba does not assume any responsibility for use of any circuitry described; no circuit patent licenses are implied, and Toshiba reserves the
right, at any time without notice, to change said circuitry,
©Mar., 1981 Toshiba Corporation
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