INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

TOSHIBA MOS DIGITAL INTEGRATED CIRCUIT
TC518512AF/AFT/ATR - 70, - 80

SILICON GATE CMOS

524,288 WORDS x 8 BIT CMOS PSEUDO STATIC RAM

DESCRIPTION

TENTATIVE

The TC518512A Family is a 4M bit high speed CMOS Pseudo Static RAM organized as 524,288
words by 8 bits. The TC518512A Family utilizing one transistor dynamic memory cell with CMOS
peripheral circuit provides large capacity , high speed and low power features. The feature includes

single power supply of 5V110%.

The OE/RFSH input allows two types of refresh operation - auto

refresh and self refresh. The TC518512A Family also features static RAM like write function that the
input data is written into the memory cell at the rising edge of R/W, thus being easy to interface with

microprocessor.,

The TC518512A Family is moulded in Small Out line plastic flat Package and Thin Small Outline

Package.
FEATURES

: 5VX10%

® Organization: 4M bit (524,288 word X 8bit)
® Fast Access Time and Low Power Dissipation

TC518512A Family

® Single Power Supply
¢ Data Retention Supply Voltage : 2.7V ~ 5.5V
¢ Auto refresh is capable by internal counter.

-70 -80
tcea CE Access Time 700 80ns
toea OF Access Time 30ns 30ns
tac Cycle Time 115ns 130ns
Power Dissipation 385mw 330mw

® Package :

® Self refresh is capable by internal timer.
¢ All inputs and outputs

® 2048 refresh cycle/32ms
® Logic Compatible: SRAM R/W Pin
TC518512AF

: TTL compatible

: SOP32-P-525
TC518512AFT : TSOP32—-P—-400

A}

5.5V 100LA
Self Refresh Current | 3.6V 504 TC518512ATR : TSOP32—-P—400A
3.3v 404A
PIN CONNECTION (TOP VIEW) BLOCK DIAGRAM
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INTEGRATED CIRCUIT
TOSHIBA

TC518512AF/AFT/ATR -70, - 80
TECHNICAL DATA

FUNCTION LOGIC

CE OE/RFSH R/W A0~ A18 /101 ~8 CONDITION
L L H v* QuT Read
L * L v* IN Write
L H H v* HZ CE only Refresh
H L * * HZ Auto/Self Refresh
H H * * HZ Stand by
H - High Level Input (ViNy = 6.5V ~ V|g min. )
L - Low Level Input (Vin = Vi, max. ~ —1.0V)
® can VIH or VIL
V* - At CE falling edge, all address inputs are “IN”, and at the other condition, the
address input are “*7”,
HZ .- HighImpedance

ABSOLUTE MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT NOTE
Vin Input Voitage -1.0~7.0 Vv
Vour Output Voltage -1.0~7.0
Voo Power Supply Voitage -1.0~7.0
Torr Operating Temperature 0~70 °C :
Ts16 Storage Temperature —-55~150 °C
TsOLDER Soldering Temperature ( 10s) 260 °C
Po Power Dissipation 600 mw
lout Short Circuit Output Current 50 mA

D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0~ 70°C)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTE
Vop Power Supply Voltage 45 5.0 5.5
Vin Input High Voitage 24 - 6.5 \ 2
Vi Input Low Voltage -1.0 - 0.8

BN 9097248 0027155 701 N
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INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

TC518512AF/AFT/ATR =70, -80

D.C. ELECTRICAL CHARACTERISTICS (Vpp =5V +10%, Ta=0~70°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NQOTE

Operating Current 70ns version - 50 70

lobo {Average Power Supply Operating Current) mA 3,4
CE, Address cycling: tac = tac min. 80ns version - 45 60
Standby Current

lbost | == S - - 1 mA
CE = Vi, OE/RFSH = Viy
Standby Current

Ipps2 | == P — - - 100 A
CE = Vpp - 0.2V, OE/RFSH = Vpp — 0.2V
Self Refresh Current ( Average Current)

lpor1 | =— [ - - 1 mA
CE =V, OE/RFSH = V)
Self Refresh Current (Average Current)

loorz | = R - - 100 aA
CE = Vpp - 0.2V, OE/RFSH = 0.2V
Auto Refresh Current (Average Current) 70ns version - - 70

IopF3 . . - mA 3
{OE/RFSH cycling : tFC = tFC min) 80ns version - - 60
CE only Refresh Current (Average Current) 70ns version - - 70

Iobra — . . - mA 3
(CE, Address cycling : tRC = tRC min) 80ns version - - 60
Input Leakage Current

i -10 - 10 1A
0V = Viy = Vpp, All other Inputs not under test = 0V
Output Leakage Current

low Output Disable (CE = Viy or OE/RFSH = Viy or RIW =V}, -10 - 10 LA
OV = Vour= Vpp
Output High Level

Vou 2.4 - - v
lonw = - 1.0mA
Cutput Low Level

Vou - - 0.4 v
loL = 2.1MA

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

SYMBOL PARAMETER MIN. MAX. UNIT
Ciy Input Capacitance (AQ ~ A18) - 5 pF
C Input Capacitance ( CE, OE/RFSH, R/W ) - 7 pF
Co Input/ Qutput Capacitance - 7 pF

Note) This parameter periodically sampled is not 100% tested.
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INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

TC518512AF/AFT/ATR-70, - 80

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

(Vpp = 5V 10%, Ta= 0~70°C) (NOTES: 5, 6, 7, 8)

SYMBOL PARAMETER VN, ~70 VIAX. N ~ %9 IAX. UNIT NOTE
tac Random Read, Write Cycle Time 115 - 130 - ns

tRMW Read Modify Write Cycle Time 165 - 180 - ns

tee CE Pulse Width 70 10,000 80 10,000 ns

tp CE Precharge Time 35 - 40 - ns

tcea CE Access Time - 70 - 80 ns

toEa OF Access Time - 30 - 30 ns

telz CE to Qutputin Low-Z 20 - 20 - ns

toiz OE to Outputin Low-Z 0 - 0 - ns

twiz Output Active from End of Write 0 - 0 - ns

teuz Chip Disable to OQutput in High-Z 0 20 0 20 ns 9
tonz OE Disable to Output in High-2Z 0 20 0 20 ns 9
twhz Write Enable to Outputin High-Z 0 20 Q 20 ns 9
tosc OE Set-Up Time Referenced to CE 10 - 10 - ns ]
tone OF Hold Time Referenced to CE 0 - 0 - ns 9
tres Read Command Set-Up Time 0 - 0 - ns

trCH Read Command Hold Time 0 - 0 - ns

twe Write Pulse Width 25 - 25 - ns

twen Write Command Hold Time 40 - 40 - ns

tewl Write Command to CE Lead Time 25 - 25 - ns

tosw Data Set-Up Time from R/W 20 - 20 - ns 10
tosc Data Set-Up Time from CE 20 - 20 - ns 10
torw Data Hold Time from R/W 0 - 0 - ns 10
tpHC Data Hold Time from CE 0 - 0 - ns 10
tasc Address Set-Up Time Q - 0 - ns 1
tAHC Address Hold Time 15 - 20 - ns 11
tec Auto Refresh Cycle Time 130 - 130 - ns

treD RFSH Delay Time from CE 40 - 40 - ns

trap RFSH Pulse Width (Auto Refresh) 30 8,000 30 8,000 ns 12
tep RFSH Precharge Time 30 - 30 - ns 12
tras RFSH Pulse Width (Self Refresh) 8,000 - 8,000 - ns 12
trRs CE Delay Time form RFSH (Self Refresh) 160 - 160 - ns 12
tres Refresh Period (2048 cycle, AQ~A10) - 32 - 32 ms

tr Transition Time (Rise and Fall) 3 50 3 50 ns

g 9097248 0027157 584
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. TOSHIBA

INTEGRATED CIRCUIT
TC518512AF / AFT/ ATR - 70, - 80

TECHNICAL DATA

NOTES :
1) Stress greater than those listed under * Absolute Maximum Ratings” may cause permanent
damage to the device.
2) All voltage are referenced to GND.
3) Ippo, Ipprs and Ippr4 depend on cycle rate.
4) Ippo depends on output loading. Specified values are obtained with the output open.
5) An initial pause of 100us with high CE is required after power-up, before proper device operation
is achieved.
6) AC measurements assume tT = 5ns.
7) Timing reference level
Input Level : VIg = 2.6V 26V |
_ INPUT 2y
ViL = 0.6V 0.6V 28V
Input Reference Level : Vig = 2.4V —
ViL = 0.8V OuTPUT X—o'sv
Output Reference Level: Vo= 2.2V INPUT REFERENCE ~ OUTPUT REFERENCE
LEVEL LEVEL
VoL = 0.8V
8) Measured with a load equivalent to 1 TTL loads and 100pF.
9) tcHZ, toHZ, twHz define the time at which the output achieves the open circuit condition and is
not referenced to output voltage levels.
10) In write cycles, the input data is latched at the earlier of R/W or CE rising edge. Therefore the
input data must be valid during set-up time (tpsw or tpsc) and hold time (tpHw or tpDHC).
11) All address inputs are latched at the falling edge of CE. Therefore the all address inputs must be
valid during tasc and tAHC.
12) Two refresh operation - auto refresh and self refresh are defined by the RFSH pulse width under

the condition of CE = Viu.
Auto refresh: RFSH pulse width = tpap(max.)
Self refresh : RFSH pulse width 2 tpag(min.)
The timing parameter (tFrg) must be kept for device proper operation in the following conditions.
o after self refresh
® in case of OE/RFSH = “L” after power-up

TC518512AF—5
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INTEGRATED CIRCUIT
TOSHIBA

TECHNICAL DATA

TC518512AF/ AFT/ATR -70, - 80

DATA RETENTION CHARACTERISTICS (Ta = 0~ 70°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
VoH Data Retention Supply Voltage 2.7 - 5.5 v
Vou =3.3V - - 40 uA
lopF2 Self Refresh Current Vpn = 3.6V - - 50 LA
Vpw = 5.5V - - 100 pA
tr Recovery Time 5 - - m5S

*  The raising and falling siope of Vpp must be more than 50ms in order to operate the device safely. (20ms/V)

Vob

A5V = ——— X __________________

VOH mem i e s e — \

Vb

GND

DATA RETENTION MODE

treD

ViH

“OE / RFSH ~_ Ons min.

=0.2V

tR

teRs

GND

ZVpp - 0.2V

ViH

Viu

GND

{Note)o R/'W , A0~A18 = VI{ or VIL
o Ippr1 is applied in OE/RFSH=VIL max., CE=VIH min.

o At any state but Data Retention Mode, Auto Refresh or CE Only Refresh with 2048cycle/

32ms is required.

mm 909724 0027159 357 H
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INTEGRATED CIR
TOSHIBA

CUIT

TC518512AF/ AFT/ATR~70, - 80

TECHNICAL DATA

TIMING WAVEFORMS

READ CYCLE
< tac .
Vi = < tce o S =
CE v, — \.k / \
tasc taHc
> | —>
ViH —7
AD~ A18 4 ADDRESS A
_tosc [ ]|, tonc _tosc o
o Vig — < - + -+
OERFSH y, _ / N / /
tRes o «—> tReK
VIH —— -+ N"‘
RW vy - / -« tcea > toHz o
< 10ea > < —» teys
Vou—
VO1~1/08 o %‘ DATA-OUT )
P taz .
WRITE CYCLE-1 (OE Fix High)
< tre >
e tee e tP i
RV \ [ "R
CE VlL __/ \—k Nc
tASC el |

wo~nis ™ 000000 7,

AoorRESs ?W////// 0

t
05C <« tonHc ) ¢
Vg = ="
OF/RF V'H / < tweh R T
L — < >
< towl >
Vig — \4 twe %7‘
RW vy X £
<« Josw L tonw
tosc < > | > . o 1DHC
| » - Ll
Vik — y e N B
- < DATA-IN N N
VO1~108 y = 4 P —
% : VIH or VIL

TC518512AF—7
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INTEGRATED CIRCUIT

TC518512AF/ AFT/ ATR - 70, 80
TOSHIBA
TECHNICAL DATA

WRITE CYCLE-2 (OE Clock & Fix Low)

tRC
te < i)
Viu = x|+ £ » ¥
CE Vii — Yt i 1Z \__
tace 1. tanc
A0~ A8y, MM ADDRESS W//////// 77
P touc
V- ' d ) 3\ 1
- 0sC .
OERFSH y, _ /e N >
towL -
tres . . twoe < — »
ViH — 4 - twe jﬂ
W v - / \—k = .
< DSC
toswi. toHW _lbHc
Vig — + X \-
DATA-IN
N vy 2 <X £ £

/01 ~1/08 PELITN Jonz e twiz g‘%&[ , | ¢—1CHZ
L_oyr Vo % Y l@ w0
A 74 7 %

VoL —

READ MODIFY WRITE CYCLE

) tRMwW

. J tee -A tp »
E vy _ N / N\
tAHC
- 2 T o s Y
OE/RFSH z B \t /h /f
tres - Towl »
oy j N
tosw DRW,,
< tnse <P tone
l——‘N z:t : < tcEtA t, LMZ; ;{DAT?—lN >|tCHZ }
1/01~1/08 - QEA . OHZ » WLZ )
L—our zﬁf— —— : DATA - OUT !H 1, ;/—;?

TC518512AF—8
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INTEGRATED CIRCUIT

TOSHIBA

TC518512AF /AFT/ATR-70, - 80
TECHNICAL DATA

CE ONLY REFRESH

tre .
Tp
tee

__ Vi~ «— !
E V:}:— / %t ¥ \\'——
b e—taHC

oo ™ TR s X777

NA

tosc tonc
<
e VYiH
QOE/RFSH Vv
L — . t
e <y
Vig — —+ A
RW V|L ___—_/ \___

Vo
IO1~VO8 OPEN
NOTE : Al1~ A18 = Vjy or Vi, // s Vi or Vi

AUTO REFRESH

__ Vi —
CE ViL —
trc tr¢ > tong,

tRFD N
o LtEp
< LEP trap . trap S ¢ tep
__ Vig — ra o b
OERFSH y, _ / \D/ \l: 7/ N
Vou —
110 1~1/08
Voo — OPEN
NOTE : R/W, A0~ A18 = V|y or V)L
SELF REFRESH
{(
_ Viu— »
E v, —
ltoHe
» trrD R
. P u teas o t
V- Fa
OERFSH / y N
12
Vou —
1/101~1/08
VoL = OPEN

NOTE : R/W, A0~ A18 = Vjy or V|

TC518512AF—9
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INTEGRATED CIRCUIT
TOSHIBA

TECHNICAL DATA

TC518512AF/ AFT/ATR - 70, - 80

OUTLINE DRAWING (SOP32-P-525)

EREREREREREEET ]

)
< .E’: §
1HHH€1HHEHHHHHHH1@_
0775w l
0.77S 1ve 03+0.1 [570.25 )
21.1 max
20.610.2
3
~

Weight : 1.10g (Typ.)
TC518512AF - 70, - 80

B 9097248 00271L3 488 WM

Unit in mm

A

13.335
(525 mil)

+0.1

0.15 -0

0.8+0.2

TC518512AF— 10
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INTEGRATED CIRCUIT
TOSHIBA

TC518512AF / AFT/ATR ~ 70, - 80
TECHNICAL DATA

OUTLINE DRAWING (TSOP32-P-400)

Unit in mm

32 17
,EHEQQQEHEHEEHQEQ‘ ¥ 2
S| =
O 4
HEEBEHHBEEHEBEEEHEBERBE 4 S
1 16
0.957YP 0.4+0.1 ggm@
1.27
21.35MAX
20.9510.1 . g % o
H| = ~C.
23 A
k o Z}‘E

0.1+0.05,
0~1

Weight : 0.51g (Typ.)
TC518512AFT - 70, - 80

TC518512AF— 11
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INTEGRATED CIRCUIT
TOSHIBA

TC518512AF / AFT/ATR =70, - 80
TECHNICAL DATA

OUTLINE DRAWING ( TSOP32 -P -400A)

Unit in mm

1 16
TEEHHHQRQQQQEHHQQ f
e :

10.1640.1
11.76+0.2

EEEEEEEEEEEE R R
32 17

0.951vp | | 0.4+0.1 .
- e B0 @

21.35MAX

20.95+0.1

1.0+0.1
1.2MAX

0.140.05

Weight : 0.51g (Typ.)
TC518512ATR - 70, - 80

A
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