TOSHIBA

TC518129BPL/BFL/BFWL/BFTL-70V/80V/10V

SILICON GATE CMOS

131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM

Description

The TC518129B-V is a 1M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518129B-V
utilizes a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power
storage. The TC518129B-V operates from a single power supply of 2.7 ~ 5.5V. Refreshing is supported by a refresh (RFSH) input
which enables two types of refreshing - auto refresh and self refresh. The TC518129B-V 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 R/W thus simplifying the microprocessor

interface.

A CS standby mode interface is incorporated in the TC518129B-V family, with the CE2 pin in the TC518128B-V family changed
to a CS pin. The TC518129B-V is available in a 32-pin, 0.6 inch width plastic DIP, a small outline plastic flat package, and a 32-pin thin

small outline plastic package (forwzrd type).

Features Pin Connection (Top View)
¢ Organization: 131,072 words x 8 bits s
* Low voltage operation: 2.7V ~ 55V RFSHO 1 32p Vq
; , A1642 31palt 1 32
¢ Data retention supply voitage: 2.7V ~ 5.5V AtaQs 30BCs
. a129a 29 P aw § §
* Fast access time ards 8P a13 6 "
r A64 6 27p a8
TC5181298-V Family As5g7 26 P A9 TC518129BFTL (Forward)
AaQgs 2s B an
-70 -80 -10 A3d9g 24P 0t
tcea CE Access Time 70ns 80ns 100ns :?E :? g 3 ééo
T o5 0 4 A0g 12 21 pwos
toea O Access Time zdns 30ns Ons vord 13 %0 b vo7
tgre Cycle Time 115ns 130ns 160ns w2914 19 P 1106
Power Dissipation 385mwW 330mw 275mW GVP?(;E :2 :g g vai
Self Refresh Current 35V S0uA
©| efres urren
3.0V 250A TCS181298PL /BFL / GFWL
P - | refresh add Pin Names
* Auto refresh is supported by ar: internal refresh address A0~ A6 Address Inputs
counter .
* Self refresh is supported by an nternal timer RW Read/Write Control Input
e Inputs and outputs TTL compalible O Output Enable Input
* Refresh: 512 refresh cycles/8ms RFSH Refresh Input
* Auto refresh power down feature CE Chip Enable Input
* Package CS Chip Select Input
- TC518129BPL-V: DIP32-P-600 /01 ~ /108 Data Inputs/Outputs
- TC518129BFL-V: SOP32-P-450 Voo Power
- TC518129BFWL-V: SOP32-P-525 GND Ground
- TC518129BFTL-V: TSOP32-P-0820 roun
(TSOP)
PIN NO. 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
PINNAME | Ay | Ag | Ag [ Aya [RW ([ CS | Ajs | Vpp [AFSH| Ag | A | Az | A7 | Ag | As | Ag
PIN NO. 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
PINNAME | A3 | A, | A | A [vO1|VvO2| vO3 [GND | ¥04 | VOS5 | 11068 | ¥O7 | 1108 | CE | A, | OE
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TC518129BPL/BFL/BFWL./BFTL-70V/80V/10V Static RAM

Block Diagram

Vv N A
§° GED 8 COLUMN =
‘ DECODER a®
COLUMN I3 z>-
A16-9 [3\ ADDRESS |2 | SENSE AMP. (] & d
/| BUFFER (8] |6 IO GATE o P Il
] vy =
e 2 ]]'/?'
ROW Nee |, 1
A8-0 E> ADOREss (2 9w =% = 1708
BUFFER (9) 14l 1S | i | memory &
% |512] ARRAY g2
;| 512x256x8 Ox 3 |
REFRESH g | NER
COUNTER(9) = = P
£ = —/|o® |«
CEo> cLoCK = | ReFresH L+ [REFRESH| |
s o] GENERATCR > | CONTROLLER |=—{TIMER
RFSH o——p—uz-
\
OF o—j__,/
N
RIW 4

Operating Mode

- PN| T | cs | OF | mRw | RFSH | AO-At6 | 101-8
MODE T - -
Read h L H L H . v ouT
Write L H . L . v IN
CE only Refresh L H H H * v HZ
CS Standby L L * * * * HZ
Auto/Self Refresh H . . . L . HZ
Standby H . . . H . HZ

H = High level input (V)
L. = Low level input (V| }
=V or Vi,
V' = At the falling edge of GE. all address inputs are latched. At all other times, the address inputs are “*".
HZ = High impedance

Maximurn Ratings

SYMBOL ITEM RATING UNIT NOTES
ViN Input Voltage -1.0~7.0 v
Vout | Output Voltage -1.0~7.0 \
Vpp Power Supply Voitage -1.0~7.0 v
Topr | Operating Tempe-ature 0~70 °C 1
Tstrg | Storage Temperaiure -55 ~ 150 °C
TsoLper | Soldering Temperature « Time 260+ 10 °C - sec
Pp Power Dissipation 600 mwW
loyt | Short Circuit Output Current 50 mA
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Static RAM TC518129BPL/BFL/BFWL/BFTL-70V/80V/10V

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT | NOTES
Voo | Power Supply Voltage 4.5 5.0 5.5 v
Vin Input High Voltage 24 - 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
70ns version - 50 70

Operating Current (Average)

oo | TE, Address cycling: tec = tre min. 80ns version - 40 60 | mA | 34
100ns version - 35 50

| Standby Current _ _ 1 mA

DDS1 | TE =V} RFSH = Viy

| Standby Current
DDS2 | TF = Vpgp - 0.2V, AFSH = Vpp - 0.2V

Self Refresh Current (Average)

loor1 | TE - vy, RFSH =V, - - 1| mA
Self Refresh Current (Average)
'boF2 | TE = Vg - 0.2V, AFSH = 0.2V - | 3% ] S0 | pA

Auto Refresh Current (Average)

'bors | AFEH cycling: teg = ig:¢; min. - - 2 mA
oE 70ns version - 50 70
only Refresh Curre:t (Average) - ~
looFs | TE, Address cycling: tpe = tae min. 80ns version 40 60 mA 8
100ns version - 35 50
| Input Leakage Current _ _ +10
KO | OV < Viy < Vpp. All ather Inputs not under test = OV - KA
Output Leakage Currerit
lo | Output Disabled (CE = V), or OF = Vi or RW = V), - - +10 HA
ov< VOUT < VDD
Output High Level
Vo |15, = -1.0mA 24 1 - - v
Output Low Level
Vo loL = 2.1mA - - 0.4 v
Capacitance* (Vpp = 5V, Ta = 25°C, f = 1MHz)
SYMBOL PARAMETER MIN. MAX. UNIT
Cy Input Capacitance (A0 ~ A16) -
C> | Input Capacitance (CE, CS, OE, R/W, RFSH) - 7 pF
Cio Input/Output Capacitance -

“This parameter is periodically sampled and is not 100% tested.
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TC518129BPL/BFL/BFWL/BFTL-70V/80V/10V

Static RAM

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

-70 -80 -10
SYMBOL PAFAMETER UNIT | NOTES
MIN. MAX. MIN. MAX. MiN. MAX.

tre Random Read. W-ite Cycle Time 115 - 130 - 160 -
tamw | Read Modify Writ:: Cycle Time 160 - 180 - 220 -

Ice | CE Pulse Width 70 [10000| 80 [10000] 100 |10,000

tp CE Precharge Tin'e 35 - 40 - 50 -
tcea | CE Access Time - 70 - 80 - 100
toea | OF Access Time - 25 - 30 - 40

tcrz | CE to Output in Low -Z 20 - 20 - 20 -

to,z | OF to Output in Low -Z 0 - 0 - 0 -
twrz | Output Active frarm End of Write 0 - 4] - 0 -
tchz | Chip Disabie to Output in High-Z 0 20 0 20 0 25 9
toHz OF Disable to Qulput in High-Z 0 20 ] 20 ] 25 9
twhz | Write Enable to Qutput in High-Z 0 25 o] 25 0 30 9
tops | OF Output Disabii Setup Time 0 - 0 - 0 -
toon | OF Output Disakiiz Hold Time 10 - 10 - 10 -
taes | Read Command Setup Time 0 - 0 - 0 -
trcy | Read Commant! Hold Time 0 - o] - 0 -
tcss | Chip Select Setup Time 0 - 0 - 0 -
tcsn | Chip Select Hold “ime 20 | - | 5 ] - | s | - | ™

twp | Write Pulse Wiciin 20 - 25 - 30 -
twcn | Write Commarit Hold Time 35 10,000 40 10,000 50 10,000
towr | Write Command 1n CE Lead Time 20 10,000 25 10,000 30 10,000
tosw | Data Setup Tim: from RAW 15 - 20 - 25 - 10
thsc | Data Setup Time from CE 15 - 20 - 25 - 10
tonw | Data Hold Time from R/W 0 - 0 - 0 - 10
tone | Data Hold Time ‘rom CE 0 - 0 - 0 - 10
tasc | Address Setup Tire 0 - - 0 - 1
tanc | Address Hold Tz 20 - 25 - 30 - 1
tanc | RFSH Command Hold Time 15 - 15 - 15 -

trc Auto Refresh Cycie Time 115 - 130 - 160 -
teep | RFSH Delay Tme from CE 35 - 40 - 50 -

teap | RFSH Puise Wit‘:ﬂ 7 (Auto Refresh) 30 8,000 30 8,000 30 8,000 12
trp | RFOH Precharge Time 30 - 30 - 30 - 12
tras | RFSH Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - 12
trrs | CE Delay Time frem RFSH (Self Refresh) | 160 - 160 - 190 - 12
taer | Refresh Period {3 2 cycles, AO ~ A8) - 8 - 8 - 8 ms

tr Transition Time (F:se and Fall) 3 50 3 50 3 50 ns
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Static RAM TC518129BPL/BFL/BFWL/BFTL-70V/80V/10V
3.0V Operation
DC Recommended Operating Conditions
SYMBOL PARAMETER MIN. TYP. MAX. UNIT | NOTES
Voo Power Supply Voltage 2.7 3.0 3.3 \
Vi | Input High Voltage Vpp-02V | — [Vpp+10V]| V 2
Vi Input Low Voltage -0.5 - 0.2 \
DC Characteristics (Ta = 0 ~ 70°C, Vpp = 3.0V+0.3V)
SYMBOL PARAMETER MIN. TYP. | MAX. | UNIT | NOTES
Operating Current (Average)
looo | TE Address cycling: tas = tre min. - 15 20 mA | 34
Ibpsz | Standby Current - 15 25 pA
Ippez | Self Refresh Current (Average) - 15 25 pA
| Auto Refresh Current (Average) _ _ 2 A
DDFa RFSH CyC”ngZ tre = ters min. m
CE only Refresh Current (Average)
'ooF4 | CF Address cycling: 15 = tre min. - 15 20 mA 3
I Input Leakage Current _ _ +10
W) | 0V < Viy < Vpp, All othar Inputs not under test = OV * WA
Output Leakage Curre it
low) | Qutput Disable, OV < Vigyt < Vip - S| H0 | A
, low = -1MA 2.4 - -
Von | Output High Levei \'
lon = -100pA Vpp-0.2V | - -~
loL = 2.1mA - - 0.4
VoL | Output Low Level o '
loL = 100uA - - 0.2
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TC518129BPL/BFL/BFWL./BFTL-70V/80V/10V Static RAM

AC Characteristics (Ta = 0 ~ 70°C, Vpp = 3.0V+0.3V) (Notes: 5, 6, 8)

SYMBOL PARAMETER MIN. | MAX. | UNIT | NOTES
tre Random Read, Write Cycle Time 240 -
tamw | Read Modify Write Cycle Time 320 -
tce CE Pulse Width 150 | 10,000 13
tp CE Precharge Time 80 -
tcea | CE Access Time - 150
toea | OF Access Time - 80
tcrz | CE to Output in tow -Z 20 -
torz | OF to Output in Low -Z 5 -
twiz | Output Active from End of Write 5 -
tchz | Chip Disable to Output in High-Z 0 30
tonz | OF Disable to Cutput in High-Z ] 30
twnz | Write Enable to Output in High-Z 0 40 9
tops | OF Output Disank: Setup Time 0 -
topn | OF Output Disabie: Hold Time 10 -
tres | Read Command Setup Time 0 -
tacy | Read Command Hold Time 0 -
twp | Write Pulse Width 35 - ns
twon | Write Commang Hold Time 70 10,000
towL | Write Commang t: TE Lead Time 35 {10,000
tosw | Data Setup Time from R/W 30 - 10
tpsc | Data Setup Time from CE 30 - 10
tonw | Pata Hold Time frcm R/W 0 - 10
tpuc | Data Hold Time trem CE 0 - 10
tasc | Address Setup Time 0 - 1
tanc | Address Hold Time 35 - 1
tanc | RFSH Comman: Hold Time 15 -
tre Auto Refresh Cycl2 Time 240 -
trrp | RFSH Delay Time from CE 80 -
trap | RFSH Pulse Wictit (Auto Refresh) 50 8,000 12
trp | RFSH Precharge Time 50 - 12
tras | RFSH Pulse Width (Self Refresh) 8,000 [ - 12
trrs | CE Delay Time from RFSH (Self Refresh) | 300 - 12
trer | Refresh Period (512 cycles, AQ ~ A8) - 8 ms
tr Transition Time [Rise and Fall) 3 50 ns

Timing Reference Levels:
Input Reference Levels: 1.5V/1.5V
Qutput Reference Levels:  1.5V/1.5V
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Static RAM TC518129BPL/BFL/BFWL/BFTL-70V/80V/10V

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

2) All voltages are referencec to GND.

3) ippo and Ippr4 depend or the cycle time.

4} Ippo depends on the output loading. Specified values are obtained with the outputs open.

5) An initial pause of 100us with high CEis required after power-up before proper device operation is achieved.
6) AC measurements assume ty = 5ns.

7) Timing reference levels

Input Levels V=26V 2.6V TV
V) = 0.6V INPUT 0.6v oay

Input Reference Lerels V=24V
V=08V OUTPUT [22Y

Output Reference: L avels D Vou =22V INPUT REFERENCE  QUTPUT REFERENCE
VoL = 0.8V LEVEL LEVEL

8) Measured with a load equivalent to 1 TTL load and 100pF.

9} toHz, torz, twiyz define thi 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 R/W or Egrising edge. Therefore, the input
data must be valid during the setup time (tpgw Or tpge) and hold time (tyw of toHe)-

11) All address inputs are latched at the falling edge of CE. Therefore, all the address inputs must be valid
during IASC and tAHC'

12} The two refresh operatior s, auto refresh and self refresh, are defined by the RFSH pulse width under the condition
CE = V.

Auto refresh : RFSH pulse width < tgap (Max.)

Self refresh  : RFSH pulse width 2 tpag (min.)

The timing parameter t; 35 must be met for proper device operation under the following conditions:
» after self refresh
¢ if RFSH = “L” after power-up
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TC518129BPL/BFL/BFWL/BFTL-70V/80V/10V Static RAM

Data Retention Characteristics (Ta = 0 ~ 70°C)

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpy | Data Retention Supply Voltage 2.7 - 5.5 \
Vpu = 3.0V - 15 25
Ippr2 | Self Refresh Current pA
Vpn = 5.5V - 35 50
tr Recovery Time 5 - - ms
Voo ..
A5V e m e — - S ___________ - o —— { _____ - ———
Voo Vo - —---—~—»-.-\ /. ............. -
GND
DATA RETENTION MODE
trep (SELF REFRESH)
Vin tegs
RFSH Ons min. R
0.2V
GND
’ } ZVpp - 0.2V f \
— VIH = = m o om e = ——————-
CE
VIL —

GND

Notes:  CS, OF, RW, A0 ~ A1€ = V) or Vi,
Ipe+ is applicable w en AFSH = Vy_(max.), CE = Vi (min.).
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Static RAM TC518129BPL/BFL/BFWL/BFTL-70V/80V/10V

Timing Waveforms
Read Cycle

tac

< 2 >
t <

v » teg .

S W R

: l

Vi ~ h % ydl

G Vit — Y\ /
LT PN - e
aw A N
Vi — Lcea > B toHz R
toea > < oz
Vou— N
WO1~1/08 - = @@ DATA-OUT )}
L taue ” Lz N
i | tsp
YRS | e ale teuz . e treo
D > ——>
Vin — [ % X F X
SH VlL —_ / '\ / \

Write Cycle 1 (OE Fixed High)

tce »

-

Vi = K
4 ViL >>¢

< T =R

Yos 1., <« tooH
Vi — - T B!
WCH
OE Vie —___‘_/ * N____
" towy —
Vi — < twe > J
R T \ g
N L W tonw |
- > >
Vin = {  oatamw I h
VO1~1/08 y, - 4
L llw | ey
FRS L ] tewc L treo
> > ¢ el
Vin ~ r 3 7 X
o /X
Hv — / \

Horl

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. D-143



TC518129BPL/BFL/BFWL./BFTL-70V/80V/10V Static RAM

Write Cycle 2 (OE Clocked)

2

CE zu. :_// tess \—: / \_
R ams

1 ‘ AHC Il

0
I A N
tags twen “ tom —
M / N _
r_‘N ::: : ¢ touz tw’::ﬁ&ATA.lN i [to o:i::
U 2o U s
T, A AN

Write Cycle 3 (OE Fixed Low)

e L N
_css_{‘_.. 1
o b == .

||

v
: { ADDRESS
AQ~ Al1§ v, 2
Vi —
tacs W tow
ViH — W
RW /f N\ "/
‘st‘ t lowe,
—N ~{oaTa-IN } >
WH2 e - 7
1101~1/08 LI

H

|—v
™
v
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Static RAM TC518129BPL/BFL/BFWL/BFTL-70V/80V/10V

Read Modify Write Cycle

tamw

CE 5:[‘: - \: te ‘ZA >
o =
ot o
L — A l
woa_ A \e t:” ﬁZ't .
e e
—our :gr: ,ML% DATA-OUT '}———gk_’- 27

|
i
2
=
relE
~ ¥
A
L h 4
™.
n

Vi
RFSH y
Lo

CE Only Refresh

Vo
WO1~1/OB ' OPEN

Note : AQ ~ A16 = Vy  or Vy_
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TC518129BPL/BFL/BFWL/BFTL-70V/80V/10V

Static RAM

Auto Refresh

Vin —
e VL — \
teg . tec tRuC,,
trep e
tep tep
1! tran « lrap
Vi — !
L / N / N\
vV -—
¥O1~yO8 M
Vou - OPEN
Note : CS, OF, FAY, AQ ~ A16 = Vyor V.
Seif Refresh
v 4
H =
T v, _
- RHC
tar
< e e tras R 13
eIV § \l: i
H
Vie —_......‘_/ I \____
"
WO1~108 YOH OPEN
oL -~
Note : CS, O, RW, AQ ~ A16 =V or V_
CS Standby Mode
o tre
Vi = 3 e N
e ViL — \t
tp
t
<5 tosH
VIH 7; 7 ])
cs Vi ///é
!
. OPEN

Wo1~1108 YoM
VoL —

Note : OF, RIW, AU ~ A*6 = Vi or Vy,

% ‘HorL
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Static RAM TC518129BPL/BFL/BFWL/BFTL-70V/80V/10V

inpe2 Vpn Characteristics

(pA) .
Typ Ta= 25°C
0
St
——_’/"/
0 L 1 | 1
2 3 4 5 6 (V)
Vbp
lppgz Temp. Characteristics
(wh)
Typ Vepp = 3V
60 {—
49 |-
ri)
3 1 1 1
0 25 70 (°c)
Ta
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TC518129BPL/BFL/BFWL/BFTL-70V/80V/10V Static RAM

Battery Backup Application Example

25A1015
Voo o-
L i
ZQ 100001 ‘; .y + *2
3.9v 1 .| A4 10,4F
v #
- o0 -— @ g
- 0.1,F
5000 systemd 3 P
5000 Nicd 3
- X3 i - Systern
3.6V ]
20005: 25C1a1s
GND
rJ; Ve rd o

*1: Ceramic condenser
*2: Tantalum condenser
(A large bypass condensar is preferable to absorb noise when the power supply is switched.)

This circuit does not have: memory protection. Therefore, rapid turnoff of the power supply must be avoided. Enter the Self
Refresh mode before changing to the battery backup power supply.
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