TOSHIBA

SILICON GATE CMOS

TCO18128AP/ASP/AF/AFW-80/10/12
TC18128APL/ASPL/AFL/AFWL-80/10/12
TCO18128AFI1-80/10/12

131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM

Description

The TC518128A is a 1M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518128A utilizes
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power storage. The
TC518128A operates from a single 5V power supply. Refreshing is supported by a refresh (RFSH) input which enables two types of
refreshing - auto refresh and self refresh, The TC518128A features a static RAM-like interface with a write cycle in which the input
data is written into the memory cell at the rising edge of RW thus simplifying the microprocessor interface.
The TC518128A is pin-compatible with the 1M bit CMOS static RAM JEDEC standard and is available in a 32-pin, 0.6 inch and
0.3 inch width plastic DIP, a small outline plastic flat package, and a 32-pin thin small oLtline plastic package (forward type).

Features Pin Connection (Top View)
* Organization: 131,072 words x 8 bits —
. RFSHO 1 2PV
* Single 5V power supply A1642 31 P afY 1 12
» Fast access time A14893 30 & CE2
A1202 9prw S §
TC518128A Family A74s 2P A3 16 17
AB86 275 AB
-80 -10 12 ASQ7 26 P A9 TCS518128AFTL ( Forward )
Aad3s 25P an
tcea CE Access Time 80ns 100ns 120ns A399 24P 0E
— , A2810 23 P A10
toea OF Access Time 35ns 40ns 50ns Ard 1 22 ACEq
- A0K 12 21 P 1108
tre Cycle Time 130ns 160ns . 190ns vo1d13 2061107
Power Dissipation 385mW | 330mwW | 275mw 102G 14 19 B 106
, 034915 18 P UOS
Self Refresh Current 1mA/200uA (L version) GND 16 17 B8 104
» Auto refresh is supported by an internal refresh address TCS1812BAPL/ AFL/ ASPL/AFWL
counter
* Self refresh is supported by an internal timer
* Inputs and cutputs TTL compatible Pin Names
* Refresh: 512 refresh cycles/8ms AD ~ A16 Address Inputs
* Auto refresh power down feature R/W Read/Write Control Input
* Pin compatible: 1M SRAM (JEDEC) OF Output Enable Input
) P?FCCL‘.(Z?;QBAP/APL DIP32-P-600 i Refrosh Input
- TC518128AF/AFL  : SOP32-P-450 CE1,CE2 | Chip Enable Inputs
- TC518128ASP/ASPL @ DIP32-P-300 I/O1 ~ 1708 | Data Inputs/Outputs
- TC518128AFW/AFWL  : SOP32-P-525 Vob Power
- TCB18128AFTL : TSOP32-P-0820 GND Ground
(TSOP)
PIN NC. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
PINNAME | Ay; | Ag | Ag | Ay |RWICE2 | Aig | Vpp (RFSH| A | Ay | Ap | A7 | A | As | Aq
PIN NO. 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
PINNAME | A3 | Ay | Ay | Ap | I/O1 | /02 | /O3 | GND | VO4 | /05 | 1/O6 | /07 | 108 | CET | Ay | OE
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TC518128AP/ASP/AF/AFW-80/10/12
TC518128APL/ASPL/AFL/AFWL/AFTL-80/10/12 Static RAM

Block Diagram
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Operating Mode

PIN| += — ==&

MODE CE1 CE2 OE R/W RFSH | AO~A16 | 1/O1-~8
Read L H L H v* ouT
Write L H * L * v* IN
CE only Refresh L H H H * (A HZ
Auto/Self Refresh H * * * L * HZ
Auto/Self Refresh * L * * L * HZ
Standby H * * * H * HZ
Standby * L h * H v HZ

H = High level input (V)
L = Low levelinput (Vy)
=V or vy
V= = At the falling edge of CET (CE2 = H) or the rising edge of CE2 {CET = L}, all address inputs are latched. At all other times, the address inputs are e,
HZ = High impedance

Maximum Ratings

SYMBOL ITEM RATING UNIT NOTES
ViN input Voltage -1.0~7.0 Vv
Voutr | Output Voltage -1.0~7.0 Vv
Vop Power Supply Voltage -1.0-~-7.0 Vv
Topr | Operating Temperature 0-~70 °C ;
TstRe | Storage Temperature -55 ~ 160 °C
TsoLper | Soldering Temperature ¢ Time 26010 - |°Cesec
Pp Power Dissipation 600 mw
loyr | Short Circuit Output Current 50 mA
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TC518128AP/ASP/AF/AFW-80/10/12

Static RAM TC518128APL/ASPL/AFL/AFWL/AFTL-80/10/12
DC Recommended Operating Conditions
SYMBOL PARAMETER MIN. | TYP, MAX. UNIT | NOTES
Vop | Power Supply Voltage 4.5 5.0 55 Vv
ViH Input High Voltage 2.4 - Vpp + 1.0 v 2
Vi Input Low Voltage -1.0 - 0.8 \
DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)
SYMBOL PARAMETER MIN TYP. | MAX. | UNIT | NOTES
80ns version - 50 70
Operating Current (Average) : ~
oo | T, CE2, Address cycling: tre = tge min. 100ns version 40 60 mA | 34
120ns version - 35 50
] Standby Current Normal version - - 2 A
PPS1 1 TET = Viy or CE2 = v RFSH =V, L version - - 1 m
Standby Current Normal version - - 1 mA
IDDS2 CE1 = VDD -0.2Vor CE2 = 02V, .
AFSH = Vpp - 0.2V L version - 100 200 HA
Self Refresh Current (Average) Normal version - - 2
IDDF1 CEl1= VIH or CE2 = V”_, . mA
RFSH =V, L version - - 1
Self Refresh Current {Average) Normal version - - 1 mA
'DDF2 CEt = VDD -0.2VorCE2 = 0.2V, ]
RESH = 0.2V L version - 100 200 HA
Autoc Refresh Current (Average) _ _
'ooFs | RESH cycling: tr = te min 2 mA
80ns version - 50 70
CE only Refresh Current (Average) . —
'oDFs | TET, CE2, Address cyciing: g = tag min. || 001S version 40 | 60 | mA | 3
120ns version - 35 50
| Input Leakage Current _ B +10 uA
KL T ov < Vi < Vpp, Al other Inputs not under test = OV -
Output Leakage Current
IO(L) OUtpUt Disabled {CE1 = V!H or CE2 = V“_ orOE = VIH or R/W = V“_), - - 10 LA
OV<Voyur s Vop
Output High Level B B
Vo low = -5MA 24 Vv
Output Low Level
Vou loL = 4.2mA - - 0.4 Vv
Note:  For ippgy and Ippey with CET =V, (CE2 = Vi, the specified limits are guaranteed under the condition GE2 = Vygor CE2 =V

(CE1 =V|H ar ﬁ = V|L)

For Ippgz and Ippee with CET 2 Vpp - 0.2V (CE2 < 0.2V), the specified limits are guaranteed under the condition CE2 > Vpp - 0.2V or CE2 £ 0.2V

(CE1 2 Vpp - 0.2V or CE1 £ 0.2V).

Capacitance* (Vpp = 5V, Ta = 25°C, f = 1MHz)

SYMBOL PARAMETER MIN. | MAX. | UNIT
Ciy Input Capacitance (A0 ~ A16) - 5
Ci2 | Input Capacitance (CET, CE2, OE, R/W, RFSH) - 7 pF
Cio Input/Output Capacitance - 7

*This parameter is periodically sampled and is not 100% tested.
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TC518128AP/ASP/AF/AFW-80/10/12

TC518128APL/ASPL/AFL/AFWL/AFTL-80/10/12

Static RAM

AC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%) (Notes: 5, 6, 7, 8)

-80 -10 -12
SYMBOL PARAMETER UNIT | NOTES
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
tre Random Read, Write Cycle Time 130 - 160 - 190 -
tamw | Read Modify Write Cycle Time 195 - 235 - 280 -
tce | CE Pulse Width B0 | 10,000 | 100 |10,000| 120 | 10,000 13
tp CE Precharge Time 40 - 50 - 80 -
tcea | CE Access Time - 80 - 100 - 120
topa | OE Access Time - 35 - 40 - 50
torz | CE to Output in Low -Z 30 - 30 - 30 -
toLz | OE to Outputin Low -Z 0 - 0 - 0 -
twiz | Output Active from End of Write 0 - 0 - 0 -
ez | Chip Disable to Output in High-Z 0 25 o 30 0 35
tonz | OE Disable to Output in High-Z 0 25 0 30 0 35
twnz | Write Enable to Qutput in High-Z 0 25 0 30 0 35 9
tops | OE Output Disable Setup Time 0 - 0 - 0 -
topH | OE Output Disable Hold Time 10 - 10 - 10 -
thes | Read Command Setup Time 0 - 0 - 0 -
tacy | Read Command Held Time 0 - - 0 -
twp | Write Pulse Width 60 - 70 - 85 - ne
twen | Write Command Hold Time 60 10,000 70 10,000 | 85 10,000
towe | Write Command to CE Lead Time 60 |[10,000| 70 |[10,0007 85 |10,000
tpsw | Data Setup Time from RW 30 - 35 - 45 - 10
tpsc | Data Setup Time from CE 30 - 35 - 45 - 10
toppw | Data Held Time from RAW 0 - - 0 - 10
inye | Data Hold Time from CE - - 0 - 10
tasc | Address Setup Time - - - 1A
taHe | Address Hold Time 20 - 25 - 30 - 1
truc | AFSH Command Hold Time 15 - 15 - 15 -
trc Auto Refresh Cycle Time 130 - 160 - 190 -
taep | RFSH Delay Time from CE 40 - 50 - 60 -
teap | RFSH Pulse Width (Auto Refresh) 30 | 8,000 30 8,000 { 30 | 8,000 12
trp | RFSH Precharge Time 30 - 30 - 30 - 12
teas | RFSH Pulse Width {Self Refresh) 8,000 - 8,000 - 8,000 - 12
tepg | CE Delay Time from RFSH (Seff Refresh) | 160 - 190 - 225 - 12
taer | Refresh Period (512 cycles, AD ~ A8) - 8 - 8 - 8 ms
tr Transition Time (Rise and Fall) 3 50 3 50 3 50 ns
tces | CE2 Low Setup Time 5 - 5 - 5 - ns 14
tcen | CE2 Low Hold Time 5 - 5 - 5 - ns 14
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TC518128AP/ASP/AF/AFW-80/10/12
Static RAM TC518128APL/ASPL/AFL/AFWL/AFTL-80/10/112

Notes:
1) Stress greater than those listed under “Maximum Ratings” may cause permanent damage to the device.

2) All voltages are referenced to GND.

3) Inpo and Ippr4 depend on the cycle time.

4) Inpo depends on the output loading. Specified values are obtained with the outputs cpen.

5) An initial pause of 100us with high CET or low CE2 is required after power-up before proper device operation is achieved.

6) AC measurements assume ty = 5ns.

7) Timing reference levels 26V '
Inpu’t Levels . VIH = 2.6V INPUT . . tlﬂ\l
V”_ =0.86V Q.6v QEY
Input Reference Levels D Vi = 2.4V i
Output Referance Levels Vg = 2.0 mpurLREEFERENCE OUTPUT REFERENCE
Vo = 0.8V VEL LEVEL

8) Measured with a load equivalent to 2 TTL loads and 100pF.

9) tehz, torz, twhz define the time at which the output achieves the open circuit condition and is not referenced to output
voltage levels.

10) For write cycles, the input data is latched at the earlier of RW or CE1 rising edge (CE2 falling edge). Therefore, the
input data must be valid during the setup time {tngyy or tpge) and hold time {torw or toro)-

11) All adaress inputs are latched at the faling edge of CET (rising edge of CE2). Therefore, all the address inputs must be
valid during tags and tape.

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition
CE1 = V]H or CE2 = V“_.

Auto refresh ; RFSH pulse width < tpap (max.)
Seff refresh  : RFSH pulse width = tgag (min.)

The timing parametef trrs must be met for proper device operation under the following conditions:
+ after self refresh
* if RFSH = “L” after power-up

13) The timings, te (Min.) and toe (max.) must be met for proper device operation.

Vm —— Vin ! ]
CET ViL — S <33 Vit = et

Vik | Vin _ %—
ce2 oy, = 7 ‘\ B2 vy —

14) The timings, tges (Min.) and toey (Min) must be met when using CET and CE2 as shown below.

. Vik — s,
Vi ey T
CET vy — 3 = __/
ViK o Vi .
CE2 v, — CE2 v, = £
l‘"  tas h
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TC518128AP/ASP/AF/AFW-80/10/12

TC518128APL/ASPL/AFL/AFWL/AFTL-80/10/12 Static RAM
Timing Waveforms
Read Cycle
< tac
< Lo 4
Vin — “‘ e nav 4 :
CEr Vi — / * Z \___

"
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o i w0 | T\____
4O1-108 yor o 4%@‘* ATA-OUT { L
L m/‘f =X — AR
Write Cycle 1 (OE Fixed High)
w7 N ; i/ —
@uwl N\ __ g N L
e T, N
o — —— [ —
ow g N\ s — Z — —

:HorL

Note: The device can be operated by cyciing CE1 {or CE2) only provided that CE2 (or CE1} is connected to Vi (or V).
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TC518128AP/ASP/AF/AFW-80/10/12
Static RAM TC518128APL/ASPL/AFL/AFWL/AFTL-80/10/12

Write Cycle 2 (OE Clocked)
A, "
- 3;: AN e N ﬁff
A~ at6 //////// (rooess M
ot 3:[‘ _ A : - N -
o N T
VE:::: vg’:_ .M}%WE - 'gf///// H

Vig = b e X

mvlt-— /4 E ‘\ : 7/-* \

Write Cycle 3 (OE Fixed Low)

< tac
Vi — <+ b o £

et ViL — / _ \-t Z \_
Vg~ & /

CE2 V:: —_ [ \k .

Vig —
Oy, _
hile; —] e - lweH | towm >
Vig — twp |
Vi — / \-vg {' oo
tosw toHw toHe
Vih — + - W
R - —{osain 3
¥o1~108 - \Z
L—OUT OH™, W : e
VoL — e

Ien PR |___tep

proa Horl
Note: The dewce can be operated by cychng CET (or CE2) only provided that CE2 {or CET} is connected to Vi {or V.
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TC518128AP/ASP/AF/AFW-80/10/12

TC518128APL/ASPL/AFL/AFWL/AFTL-80/10/12

Static RAM

Read Modify Write Cycle
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Note : A9 ~ A16 =V or V),

Note: The device can be operated by cycling CET (or CE2) only provided that CE2 for CET) is connected to Vi (or Vi)
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Static RAM

TC518128AP/ASP/AF/AFW-80/10/12

TCS518128APL/ASPL/AFL/AFWL/AFTL-80/10/12

Auto Refresh
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Note : OF, R/W, AU ~ A16 = Vi or V.

Self Refresh
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