TOSHIBA MOS MEMORY PRODUCTS

TC55258PL-10/PL-12/PL-15
TC55258FL-10/FL-12/FL-15

DESCRIPTION

TC55258PL/FL is 262,144 bit static random access memory organized as 32,768 words
by 8 bits using CMOS technology, and operated from a single 5V supply. Advanced cir-
cuit techniques provide both high speed and low power features with a operating cur-
rent of SmA/MHz (Typ.) and minimum cycle time of 100ns. The TC55258PL/FL has two
control inputs. Two chip enable inputs (CEL, CE2) allow for device selection and data
retention control. When device is placed in standby mode with chip off state, standby
current is typically 0.0lnA. Thus the TC55258PL/FL is suitable for use in various
microprocessor application systems where high speed, low power, and battery back up
are required. Ultra low standby power allow not only battery but capacitance back up.
The TC55258PL/FL is offered in both a standard dual-in-line 28 pin plastic package
(0.6 inch width) and small-out line plastic flat package.

FEATURES
+ Low Power Dissipation + Access Time
27.5mW/MHz(Typ.) Operating TC55258PL | TC55258PL | TC55258PL
Standby Current -10/FL-10 | -12/FL-12 | -15/FL-15
O.2uAEMAX.; at Ta=§g C Access Time 100ns 120ns 150ns
1.0pA(MAX.) at Ta=60°C — -
10.0pA(MAX.) at Ta=85°C CEl Access T?me 100ns 120mns 150ns
. 5V Single Power Supply CE2 Access Time 100ns 120mns 150ns
« Fully Static Operation » Directly TTL Compatible: All Inputs and Outputs
. Data Retention Supply Voltage . Plastic DIP and Plastic Flat Package
2.0n 5.5V + Wide Temperature Operation: -40~ 85°C
PIN CONNECTION] (TOP VIEW) BLOCK DIAGRAM
AHE 1~ 280vp CE
Ar2]} 2 27l pwW :
-—0
A7[ 3 26[] a13 as H T VDD
48]l 4 25[1 A8 a7 2|12 | MEMORY CELL IR
asll s 24} a9 A8 HE2HEE] ARRAY 16
A4[ 6 23[] A11 A9 :2"’ 98 —
H2= | |123|w] 512x32x16
A3 7 22]J ce2 A1l = 2li-a
a2fl s 210 A10 Al2 E=[18 | (262144)
Alll o 20[] TE1 Al3 = =
aofi10 19{] 1708 Al4 H L
o111 18{] L./07 o So- 32 T
10212 17} 106 o - 3 L SENSE AMP,
03[ 13 IGgI/OS o =
COLUMN ADDRESS
GNp[] 14 15)) L04 ) z{l & DECODER
° “ 113! [coross_appmess ]
o <
PIN NAMES g gg REGISTER E—]
4]
1/08 © [3)5]
A0 v Al4 | Address Inputs "[‘_‘ CE —K
R/W Read/Write Control Input AD Al A2 A3 A4 A1O
CE1, CE2 Chip Enable Inputs
1/01 ~ I/08| Data Inputs/Outputs R/W
Vpp Power (+5V)
CEZ2
GND Ground &El CE
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1655258PL-10/PL-12/PL-15

TC55258FL-10/FL-12/F1-15

[OPERATION MODE]

OPERATION MODE CEl CE2 R/W 1/01~1/08 POWER
Read L H H Doyt Ippo
Write L H L D1y Ippo
Standby L High-Z Ipps
H High-Z Ipps
*) Hor L
| MAXIHMUM RATINGS]
SYMBOL ITEM RATING UNIT
Vpp Power Supply Voltage -0.3v7.0 v
Vin Input Voltage -0.3%~ 7.0 v
VI/O Input and Output Voltage ~0.5~ Vppt0.5 Y
Pp Power Dissipation 1.0/0.6%x W
Teolder Soldering Temperature 260 - 10 °Crsec
Tstrg Storage Temperature -551 150 °c
Topr Operating Temperature -40~ 85 °C
*) -3.0V at pulse width 50ns
##*) Flat package
[D.C. and RECOMMENDED OPERATING CONDITIONS] (Ta=-40~ 85°C)
SYMBOL PARAMETER MIN. TYP. MAX, UNIT
VDD Power Supply Voltage 4.5 5.0 5.5 \
Vin Input High Voltage 2.2 - Vpp+0.3 \Y
ViL Input Low Voltage -0.3% - 0.8 v
Vpy Data Retention Supply Voltage 2.0 - 5.5 v

*) -3.0V at pulse width 50ns
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[D.C. and OPERATING CHARACTERISTICS]

TC55258PL-10/PL-12/PL-15
TC55258FL-10/FL-12/FL-15

(Ta=-40~ 85°C, Vpp=5V%10%)

SYMBOL PARAMETER CONDITION MIN. TYP. | MAX.] UNIT
Ity Input Leakage Current Vin=0~ Vpp - - 1.0 uA
Ion Output High Current Vop=2.4V -1.0 - - mA
IoL Output Low Current VoL=0.4V 4.0 - - mA
Vog  |Output High Voltage Ioy=-20uA Vpp-0.1] - - v
VoL Output Low Voltage IoL=20uA - - 0.1 \Y
CEl=Vyy or CE2=Vyp or R/W=V
I10 Output Leakage Current 8 L I - - {#1.0 | ypA
Vour=0~ Vpp
Vpp=5. 5V, C—ETL=VIL tcycle=luS - 10 -
CE2=VIH, R/W=VIH
Ippo1 Lopr=OmA teycle™ - - 70 | mA
Other Input= Min. cycle
Operating Current VIL/VIH
(Read Cycle)* Vpp=5.5V, CE1=0.2V|tcycle=1Ms - 5 -
CE2=Vpp=0. 2V
R/W=Vnn— 7 =
Ippo2 /W=Vpp-0.2¥ teyele _ _ 60 | ma
Other Input= Min. cycle
Vpp—0-2V/0.2V
Toyr=Oma
Ippsl |Standby Current 6E1=VIH or CE2=Vq - - 3| mA
CEI=Vpp-0.2V or Ta=25°C - 0.01| 0.2
Ipps2 |Standby Current CE2=0.2V Ta=60°C - - 1.0 | HA
VDD=2.0'\/5.5V Ta=85°C - - 10.0

* Assuming that R/W is Low for Write Cycle, the current consumption is twice as much
as that when R/W is high for Write Cycle.

CAPACITANCE! (Ta=25°C, f=1MHz)

SYMBOL PARAMETER CONDITIONS MAX. UNIT
CIN Input Capacitance V1y=GND 10 pF
Cout Output Capacitance VouT=GND 10 pF
Note: This parameter is periodically sampled and is not 1007 tested.
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TC55258PL-10/PL-12/PL-15
TC55258FL-10/FL-12/FL-15

|A.C. CHARACTERISTICS]

(Ta=~40" 85°C, Vpp=5V=10%)

READ CYCLE
TC55258PL | TC55258PL | TC55258PL
SYMBOL PARAMETER -10/FL-10 -12/FL-12 |-15/FL-15 UNIT
MIN. |MAX. | MIN, | MAX.|MIN. | MAX.
tre Read Cycle Time 100 - 120 - 150 -
tace Address Access Time - |100 - 120 | - | 150
tco1 | CEL Access Time - 1100 | - [120| - 150
tecoz CE2 Access Time - |00 - 120 | - 150
tCoE Ezingnable (CEL, CE2) to Output in 5 _ 5 - 5 _ ne
top Chip Enable (CEL, CE2) to Output in B 50 _ 60 _ 20
High-Z
ton Output Data Hold Time 10 - 10 - 10 -
WRITE CYCLE
TC55258PL | TC55258PL | TC55258PL
SYMBOL PARAMETER -10/FL-10 | -12/FL-12 |-15/FL-15 | yNIT
MIN.|[MAX., | MIN, | MAX.| MIN.| MAX.
tyc Write Cycle Time 100 | - 120 - 150 | -
twp Write Pulse Width 70 | - 80 - 100 | -
tew Chip Selection to End of Write 90 | - 100 - 120 -
tas Address Set Up Time - 0 - 0 -
twr Write Recovery Time - 0 - 0 - ns
topw R/W to Output in High-Z - 50| - 60 - 70
toEw R/W to Output in Low-2 51 - 5 - 5 -
tps Data Set Up Time 40 | - 50 - 60 | -
tpu Data Hold Time 0} - 0 - 0 -
LA;C. TEST CONDITION]
+ Input Pulse Levels 2.4V/0.6V
» Timing Measurement Reference Levels: 2,2V/0.8V
» Output Reference Levels 2.2V/0.8V

*» Input Pulse Rise and Fall Time : 5ns

+ Output Load
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[TIMING WAVEFORMS]

READ CYCLE (1)

TC55258PL-10/PL-12/PL-15

TC55258FL-10/FL-12/FL-15

| ‘RC |
ADDRESSES >{ ><|
\ tace tOH
il ol
ce // too2
X
\ tco1 =
tcor top ‘
tcoE ‘
Doyt L OUTPUT DATA VALID >@——

WRITE CYCLE 1 (R/W Controlled Write)

twe
ADDRESSES )<
tas twR
i twp
R/W \ \r—————/
o /A N N

m— /A,

topw tOEW
Dout (3)
t DS tDH
Box DATA IN
IN STABLE
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TC55258PL-10/PL-12/PL-15
TC55258FL-10/FL-12/FL-15

WRITE CYCLE 2 (CEl Controlled Write)

ADDRESSES

Doyt

DN

twe

I o
X X
twr
N tup //{7//
/ tow \\ \
tow [/
topw
tps 1 'DH
hat}
DATA IN D<
y STABLE
i

WRITE CYCLE 3 (CE2 Controlled Write)

ADDRESSES

R/W

9!
5!
S

Doy

X ——
N\NNNNNN———=/77777///777777777.
S
NN~ 777777777777777777.

tco Feed
@

tDs tpH
DATA IN N
STABLE
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TC55258PL-10/PL-12/PL-15
TC55258FL-10/FL-12/F1-15

NOTE:
(1) R/W is High for Read Cycle.

(2) Assuming that CEL Low transition or CE2 High transition occurs coincident with

or after R/W Low transition, Outputs remain in a high impedance state.

(3) Assuming that CEl High transition or CE2 Low transition occurs coincident with

or prior to R/W High transition, outputs remain in a high impedance state.

[DATA RETENTION CHARACTERISTICS] (Ta=-4085°C)

SYMBOL PARAMETER MIN. TYP. MAX. | UNIT

VpH Data Retention Supply Voltage 2.0 - 5.5 v
Ta=25°C - 0.01} 0.2

Ipps?2 Standby Supply Current Ta=60°C - - 1.0 HA
Ta=85°C - - 10.0

tcDR Chip Deselection to Data Retention Mode [} - -

tr Recovery Time tRC(1) - - e

CEI Controlled Data Retention Mode (2)

v
. DD
VYpp | DATA RETENTION MODE
[ y
4.5V —————— B N A ——Am———
3) / (3)
ViH —77°° \ /
t
CEl CDR Vpp— 0.2V ‘R
G\D
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TC55258PL-10/PL-12/PL-15
TC55258FL-10/FL-12/FL-15

CE2 Controlled Data Retention Mode (4)

NOTE:

GND

(€3]
(2)

(3)

(4)

Vpp

DATA RETENTION MODE

I/,
|
|
&
=)
==}

tre: Read Cycle Time

In CEl controlled data retention mode, minimum standby current

mode is achieved under the condition of CEl 2 Vpp-0.2V.

If the Vyy of CEL is 2.2V in operation, during tiie period that the

Vpp voltage is going down from 4.5V to 2.4V, Ippgy current flows.

In CE2Z controlled data retention mode, minimum standby current

mode is achieved under the condition of CE2 =2 0.2V.
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TC55258PL-10/PL-12/PL-15
TC55258FL-10/FL-12/FL-15

3V OPERATION SPECIFICATION

[D.C. RECOMMENDED OPERATING CONDITIONS]

(Ta=-10~ 60°C)

SYMBOL l PARAMETER MIN. TYP. MAX. | UNIT
VpD ’ Power Supply Voltage 2.7 - 5.5
Vin ! Input High Voltage Vpp-0.2 - Vpp \Y
Vip ! Input Low Voltage 0 - 0.2

[D.C. and OPERATING CHARACTERISTICS] (Ta=-10760°C, Vpp=2.7V ®5.5V)

SYMBOL PARAMETER CONDITION MIN. TYP X MAX.| UNIT
I1x Input Leakage Current Vin=0~ Vpp - - 1.0 | uA
Ion Output Figh Current Vop=VYpp-0-2V -100 - - LA
IoL  |Output Low Current Vor=0.2V 100 - - | pA
Vou Output High Current Ioy=—20rA Vpp-0.1| - - v
VoL Output Low Voltage Ig;,=20uA - - 0.1| Vv
CEl=V., or CE2=V_, or R/W=V
I1o Output Leakage Current |, _IH . IL L - - 1+1.0 | uA
Vour=0 ~ Vpp
CEl:VIL’ CE2=VIH
R/U=V1y
* . Other Input= _
Ippo Operation Current tcycle'lus - 3.0 5.0 mA
VDD“O.ZV/O.ZV
Ioyp=0mA
Inp CEI=Viy or Ta=25°C - 0.01 .2
S |Standby Current HA
y o CE2=VL Ta=60°C - - ] 1.

All voltage is measured from GND.

* Vpp=3V, Ta=25°C.

%% Ippo is slightly depending on input pulse tr, tf.

This value shows with typical lot and reference only.

If long ty, tf pulse is applied,

there are some transient current at input stage. These specification is

guaranteed with ty, tf< 20ns.
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TC55258PL-10/PL-12/P1-15

TC55258FL-10/FL-12/FL-15

3V OPERATION SPECIFICATION

[A.C. CHARACTERISTICS] (Ta=-10~60°C, Vg

p=2.7VA 5.5V)

READ CYCLE
SYMBOL PARAMETER MIN, | TYP.* MAX. UNIT
tre Read Cycle Time 1000 - -
tacc Address Access Time - 300 1000
teol CEL Access Time - 300 1000
tco? CE2 Access Time - 300 1000 ns
teoE Chip Enable (CEl, CE2) to Output in Low-Z 5 - -
top Chip Enable (CEL, CE2) to Output in High-Z - - 200
ton Output Data Hold Time 10 - -
* Vpp=3V, Ta=25°C. This value shows with typical lot, and reference only.
WRITE
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
twc Write Cycle Time 1000 - -
typ Write Pulse Width 500 - -
tew Chip Selection to End of Write 800 - -
tas Address Set Up Time 100 - -
twr Write Recovery Time 160 - - ns
topw R/W to Output in High-2Z - - 200
oW R/W to Output in Low-Z 5 - -
tps Data Set Up Time 400 - -
tDH Data Hold Time 50 - -

[A.C. TEST CONDITIONS]

Input Pulse Levels

Timing Measurement Reference Levels:

Output Reference Levels

Input Pulse Rise and Fall Time

Output Load

VDD"O - ZV/O - 2\’
VDD/2 / VDD/2
Vpp/2 / Vpp/2
£ 20ns

100pF ++ 1 TTL Gate
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TC55258PL-10/PL-12/PL-15
TC55258FL-10/FL-12/FL-15

DIP 28 PIN OUTLINE DRAWING (DIP28-P-600)
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Note: Lead pitch is 2.54 and tolerance is *0.25 against theoretical center
of each lead that is obtained on the basis of No.l and No.28 leads.

SOP 28 PIN OUTLINE DRAWING (S0P28-P-450)

A0QN0NNNNN0Nan

quugoutuuobout

J.*

1.5+04

_.l P).I 54:005

]'OASiOJ l‘ 12701
T 1

+

Note: Lead pitch is 1.27 and tolerance is *0.12 against theoretical center
of each lead that is obtained on the basis of No.l and No.28 leads.

— D-85 —



