TOSHIBA
TC514260B]/BFT-70/80

262,144 WORD X 16 BIT DYNAMIC RAM

DESCRIPTION

The TC514260BJ/BFT is the new generation dynamic RAM organized 262,144 word by 16 bit. The
TC514260B1/BFT utilizes Toshiba’s CMOS silicon gate process technology as well as advanced circuit
techniques to provide wide operating margins, both internally and to the system user, Multiplexed address inputs
permit the TC514273BJ to be packaged in a siandard 40 pin plastic SOJ, and 44/40 pin plastic TSOP. The
package size provides high system bit densities and is compatible with widely available automated testing and
insertion equipment. System oriented features include single power supply of SVt 10% tolerance, direct
interfacing capability with high performance logic families such as Schottky TTL.

FEATURES KEY PARAMETERS
+ 262,144 word by 16 bit organization
+ Fast access time and cycle time TC514260B)
+  Singie power supply of 5Vt 10% with a built- ITEM
in Vg generator -70 -30
*  Low Power o
550mW MAX .Operating t N
(TC514273BJ.70) kac AoccssTime | 7005 | 80ms
468mW MAX., Operating ¢
(TC514273BJ-80) AA Column Address 35ns 40ns
5.5mW MAY, Standby Access Time
*  Outputs unlatched at cycle end allows two-di-
mensional chip selection tcac CAS pccewsTime | 208 | 20ns
+ Read-Modify-Write, CAS before RAS refresh,
RAS-only refresh, Hidden refresh, Fast Page tRC  Cycle Time 130ns | 130ns
Mode and Test Mode capability
+ All inputs and outputs TTL compatible b Fast Page Mode 45ns | S0ms
+  512refresh cycles/8ms Cycle Time

+ Package TC514260B] : SOJ40-P-400
TC514260BFT : TSOP44-P-d(0B
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TC514260B] /BFT-70/80

PIN NAME
A0~AB Address Inputs
RAS Row Address Strobe
Column Address Strobe/Upper
UCAS Byte Control
[CAS Column Address Strobe/Lower
Byte Control
WRITE Read/Write Input
OE Output Enable
/01~1/016 Write Section/ Data Input/Cutput
Ve Power (+5V)
Vgs Ground
N.C. No Connection
PIN CONNECTION (TOP VIEW)

Plastic SOI
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Plastic TSOP

{(Normal Bend Type)
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TC514260B]/BFT-70/80

BLOCK DIAGRAM

sy LT, TIEITE

VOLTAGE DOWN DATA IN DATA OUT |~ »|  DATA QUT DATA (N
CONVERTER BUFFERS BUFFERS | »|  BUFFERS BUFFERS
j L & 4 4 - F !
WHITE O 8 8] wee 8 8
[
]
UCAS O—=1" No.2 cLock
GENERATOR [
AL O °
A
COLUMN .
AD O=[" "5  ADDRESS X COLUMN
Al O+ BUFFERS (9) 97) DECODER
A2 O REFRESH J SENSE AMP <1
A3 O CONTROLLER (- VO GATE
AL O ¥ ;tt,...m,,s..:::
A5 O REFRESH
COUNTER () o MEMORY
:: 3 9 | za
ROW g N 90|/ ARRAY
AB O > w312
9 ADDRESS V1 wiliy| S512x512x16
/| BUFFERS (9) o=F
A
o 1!:CLOCK SUBSTRATE BIAS  le—O Vec
- [ GENERATOR  |e 0
RES O] GENERATOR Vss

ABSOLUTE MAXIMUM RATINGS

ITEM SYMBOL RATING UNIT NOTE
Input Voltage Vi —1~7 v 1
Output Voltage Vout —1~7 v 1
Power Supply Voltage Veo —1-7 v 1
Operating Temperature Torr 0~70 °C 1
Storage Temperature Tstg — 55~130 °C I
Soldering Temperature « Time | Tgo; pep 260+ 10 ° « sec 1
Power Dissipation Py 700 mW 1
Short Circuit Output Current | 'op 50 mA 1

M 90972484 0025640 TOO WM
TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. A-335



TC514260B]/BFT-70/80

RECOMMENDED D.C. OPERATING CONDITION (Ta = 0-70°C)

SYMBOL PARAMETER MIN. TYP MAX UNIT NOTE
Voo Supply Voltage 45 50 5.5 v 2
Vi Input High Voltage 24 - Veet0.5 v 2
Vi Input Low Voltage 0.5 - 0.8 v 2

*-2.0V at pulse width < 20ns
D.C. OPERATING CHARACTERISTICS (V¢ =5V +10%, Ta = 0-70°C)

SYMBOL

PARAMETER

MIN. | MAX

UNIT

NOTE

OPERATING CURRENT
Average Power Supply Operating Current (RAS,
UTAS, LTAS, Address Cycling: tpe=tpe MIN.)

TC514260B)/BFT-70

- 100

TC514260B)/BFT-80

- 85

34

STANDBY CURRENT
Power Supply Standby Current
=UCAS=LCAS=Vp)

KAS ONLY REFRESH CURRENT Average Power
Supply Current, RAS Only Mode(RAS Cycling,
UCAS-LCAS=Vyy: taestae MIN.)

TC514260BJ/BFT-70

TC514260BJ/BFT-80

3,5

FAST PAGE MODE CURRENT
Average Power Supply Current, Fast Page Mode(RAS
-_-V]]_IICISII'.'IS,Mdms Cycling:tpr=tpcMIN.)

TC514260B)/BFT-1)

TC5142608)/BFT-80

34

STANDBY CURRENT
Power Supply Standby Current
(RAS=UCAS=LUAS=V0.2V)

TAS BEFORE KAS REFRESH CURRENT
Average Power Supply Current, TAS Before RAS
Mode (RAS, OCAS, LTAS Cycling: tpc=ipc MIN.)

TC514260B)/BFT-70

- 100

TC514260B)/BFT-80

- BS

3,5

I
1L}

INPUT LEAKAGE CURRENT
Input Leakage Current, any input

(OV<V<6.5V, All Other Pins Not Under Test=0V)

-10 10

10 L

OQUTPUT LEAKAGE CURRENT
(Dgoyris disabled, OV &V p=5.5V)

-1Q 10

OUTPUT CURRENT
OQutput “H” Level Voltage (Ig=-5mA)

VoL

OUTPUT CURRENT
Output “L” Level Voltage {{gr=4.2mA)

A-336
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TC514260B]/BFT-70/80

ELECTRICAL CHARACTERISTICS AND RECOMMENDED A.C. OPERATING
CONDITIONS (V¢ = 5V + 10%, Ta = 0~70°C)(Notes 6,7,8)

TC514260B)/BFT
SYMBOL PARAMETER -70 -80 UNIT |NOTES
MIN | MAX. | MIN | MAX
tgc  {Random Read or Write Cycle Time 130 -| 150 -| ms
teyw | Read-Modify-Write Cycle 185 -l 205 -| ns
tpc  |Fast Page Mode Cycle Time 45 - 50 -| ms
tpamw | Fast Page Mode Read-Modify-Write Cycle Time | 100 -l 105 -| ns
trac  |Access Time from FAS - 70 - 80] ns {9,14,15
tcac | Aoccess Time from TAS - 20 - 201 ns 9,14
taa Access Time from Column Address - 35 - 40| ns 9,15
tcpa | Access Time from TAS Precharge - 40 - 45| - g
ez |CTAS w0 Output in Low-Z 0 - 0 -l ns 9
Output Buffer Tumn-off Delay 0 15 0 15| s 10
ty Transition Time (Rise and Fall) 3 50 3 S0 ns
tgp | KAS Presharge Time 50 - 60 -1 ns
tgas |RAS Pulse Width 70 10,000 80( 10,000; ns
trasp | RAS Pulse Width (Fast Page Mode) 70| 100,000  80[100,000] ns
tgey  |RAS Hold Time 20 - 20 -| mns
RAS Hold Time From CAS 40 - 45 -
tRice Precharge (Fast Page Mode) ns
tcsn  |TAS Hold Time 70 - 80 -| s
tcas | TAS Pulse Width 20{ 10,000 20( 10,000| ns
tgep  |KAS to TAS Delay Time 20 50 20 60| ns 14
tgap  |FAS to Column Addrese Delay Time 15 35 15 40| ns 15
Icp  |CAS to KAS Precharge Time 5 - 5 ns
tcp | CAS Precharge Time 10 - 10 -| ms
tasg  |Row Address Set-Up Time 0 - 0 -| ns
tgay  |Row Address Hold Time 10 - 10 -| ns
tasc  [Column Address Set-Up Time 0 - 0 -1 ns
ican  [Column Address Hold Time 10 - 15 - ns
tgar |Column Address To RAS Lead Time 35 - 40 -| ns
tpes  |Read Command Set-Up Time 0 - 0 -| ns
tacn | Read Command Hold Time 0 - 0 -1 ns 11
tgry | Read Command Hold Time referenced to RAS 0 - 0 -| ns 11
tweg | Write Command Hold Time 15 - 15 -] ns

M 9097244 0025L42 583 mm
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TC514260B]/BFT-70/80

ELECTRICAL CHARACTERISTICS AND RECOMMENDED A.C.
OPERATING CONDITIONS (CONT)

TC514260BBFT
SYMBOL PARAMETER -70 -80 UNIT [NOTES
MIN | MAX | MIN | MAX
twp | Write Command Pulse Width 15 - 15 - ns
lgw | Write Command to KAS Lead Time 20 - 20 - ns
tewr, | Write Command to TAS Lead Time 20 - 20 - ns
Ipg Data Set-Up Time 0 - 0 - ns 12
tpy | Data Hold Time 15 R 15 - ns 12
tger | Refresh Period - 8 - 8 ns
twes | Write Command Set-Up Time 0 - 0 - ns 13
tcwp |CAS to WRITE Delay Time 50 - 50 - ns 13
tewn | RAS to WRITE Delay Time 100 - 110 - ns 13
tawp | Column Address to WE Delay Time 65 - 70 - ns 13
trpwn | CAS Precharge to WRITE Delay Time 70 - 75 - ns 13
tcsg [CAS Set-Up Time {TAS before RAS Cycle)| 5 - 5 - ns
toug  |CAS Hold Time (TAS before KAS Cycle) 15 - 15 - ns
tec | FAS to UAS Precharge Time 5 - 5 - ns
e e A A
won |KAS Hold Time referenced to OF 10 - 10 ns
toga | OF Access TIme . 20 0 20 ns 9
taep | OF to Data Delay 20 - 20 - ns
togz |Output buffer tum off Delay Time from OE 0 20 0 20 ns 10
tgey |OE Command Hold Time 20 - 20 - ns
tops | Output Disable Set-Up Time 0 - 0 - ns
CAPACITANCE (Ve =5V £10%, f = 1MHz, Ta = 0~-70°C)
SYMBOL PARAMETER MIN | MAX | UNIT
Cy Input Capacitance {AO~AR) - 5 Ny
Ciz Input Capacitance (RAS, UCAS, LTAS, OE)) - 7 oF
Co Input Capacitance(l/O1-1/016) - 7 P

- “lD‘l?E"-i& 0g2skLy3 71T N
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TC514260B]/BFT-70/80

NOTES:

1. Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to
the device.

2, All voitages are referenced to Vgg.

3. Lect: Locas Icoss Locs depend on cycle rate.
4, Icei. Icca depend on output loading. Specified values are obtained with the output open.

5 Address can be changed one or less while RAS=Vy . In case of Ioqy, it can be changed once or less
during a fast page mode cycle (tpc).

6. An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before
proper device operation is achieved. In case of using iniernal refresh counter, 2 minimum of 8§ TAS
before RAS refresh cycles instead of 8 RAS only refresh cycles are required.

7. AC measurements assume r=5ns.

8. Viy (min.) and ¥y {max.) are reference levels for measuring timing of input signals. Also, transition
times are measured between Vg and V.

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

10, topp (max.) and typy (max.} define the time at which the output achieves the open circuit condition and
are not referenced to output voltage levels.

11. Either tpcy Or trpy must be satisfied for a read cycle.

12 These parameters are referenced to UCAS, LTAS leading edge in early write cycles and to WRITE,
leading edge in Read-Modify-Write cycles,

13, twess trwps towps tawp and tepyp are not restictive operating parameters. They are included in the data
sheet as electrical characteristics only, If tyeg 2tweg (min.), the cycle is an early write eycle and the
data output will remain open circuit (high impedance) through the entire cycle; If tpup2tpwp (min.),
tewp2lewp (ML), tawp2tawp (Min.) end tepwptopwn (Min.), (Fast Page Mode), the cycle is 2 Read-
Modify-Write cycle and the data out will contain data read from the selected cell: If neither of the above
sets of condifition is satisfied, the condition of the data out (at access time) is indeterminate.

14, Operation within the tpep (max.) limit insures that tp, can be met. tpep (Max.) is specified as a
reference point only: If toepy 15 greater than the specified tgcp (max.) limit, then access time is controtled

by tcac-

15. Operation within the tg s, (max.) limit insures that tg , ¢ (max.) can be met. tg 5, (Max.) is specified as
a reference point only: I ty,r, is greater than the specified tpap (max.} limit, then access time is
controlled by t,4.
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TC514260B]/BFT-70/80

READ CYCLE
> tac .
* S R
RAZ Vu __-_.\~ z#
a1 |
- tma -
w  |arSAl,
YA
LT I

o1 Voy— rd K
~VO16 Vo — OPEN DATA-OUT [
-lmb

Note: Dy = OPEN ] -v -
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TC514260B]/BFT-70/80

UPPER BYTE READ CYCLE

an} PL

ack

A

- Vi —
Vy e
o VOH_ QOPEN
~08 Vg =——
— s O
- Tpac - | (toez ]

Vo"-— o
vos OPEN DATA - QUT }'—_
.
UL,

~E v, —

: *H* or "L*

Note: Dy (MO 1~V0B} = Don't Care
Dy (MO9~W018) m OPEN
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TC514260B]/BFT-70/80

LOWER BYTE READ CYCLE
. N I X
k I-—‘CBL— L« tacp tcsf - Pl T I S ~ R
w T N/
Al-~A3 :: W: ROW %: COLUMN : 7%
o "~ Bk
w N\
. .._lw:__: _ <OFE o
~V08 Vm: OPEN &@{‘ DATA - OUT ?———

Note: Dy {If01~14C8) » DPEN
Dy (YQS~VO 16} w Don't Care
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TC514260B]/BFT-70/80

WRITE CYCLE (EARLY WRITE)

o) T \l T
|<-‘£L ;__Jmuii:<_m'_; T I
o T

'
o TN o T

% :THY or "L”
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TC514260B]/BFT-70/80

UPPER BYTE WRITE CYCLE (EARLY WRITE)

\ | N
w T Ny

o

: "H® ar "L*
Note: Dy (/O ~¥08) = Don™t Care
Doyt = OPEN
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TC514260B]/BFT-70/80

LOWER BYTE WRITE CYCLE (EARLY WRITE)

\ | — N

s TR o KON oo KT

Lpwy

Ny—=—/| /

o

% t"H" or LT

1o

Hote: Dy {VOS—1O16) = Don’t Care
Doyt = OPEN
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TC514260B]/BFT-70/80

WRITE CYCLE (OE CONTROLLED WRITE)

e

Vi —
m\:-—-— \h

COLUMN

toos, | .

-
e .

Note: Doyt = OPEN : YH* or "L"

o oy
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TC514260B]/BFT-70/80

UPPER BYTE WRITE CYCLE (OE CONTROLLED WRITE)
tac

Vit — )
KAS
Vi, — \'
| .
T e b g
Ve —
[ro11

gs clen oo

- \ //// 2
ME:W* =

.

Note: Dy (VO1~1/08) = Dan't Care 2] "H” or "L
= OPEN
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TC514260B]J/BFT-70/80

LOWER BYTE WRITE CYCLE (OE CONTROLLED WRITE)

- 'r___ has - |.._._‘nr__.:.
s Vg — \k / e
g | e

Y

] LT

Note: Dy {/09~VO16) = Don't Care b7 “H" or "L
Dour = OPEN
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TC514260B]/BFT-70/80

READ-MODIFY-WRITE CYCLE
- Lptyy
- taas
v'l T r—
7] N
Vg — |.
tond | - — LV} =
v - as
A, W
m Vl — L trap _ Qﬁ
t,
S b R 2T
YiH o - ///A-W R
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s L - lewn
Vin
v
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= /
Vi —
[' ! - B o
Vi = Y e
OPEN G777 77
v — P's
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~vong AL
Vay— N
OPEN para-ouf)
Vﬁ_
\

: “H" or "L
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TC514260BJ/BFT-70/80

UPPER BYTE READ-MODIFY-WRITE CYCLE

v N
- taas
RS :: — \L
i'ﬂ: - 1820 i — tc::SH . tone
v O\ /';;F'——
Wi tarc
fasel [t tase) | ftoa
e B H@
I e - AWD o - f‘%’
- fiou _
- N
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Vi — ~ | toea
oF . — Y /
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, 1 . sl Lo
o e,
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t . E2
Von— h
QOFEN TA-OUL/
VoL — |

Nate: Dy (1/01~1108) = Don't Care
Doyt (O 1~V08) = DPEN
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‘TC514260B]/BFT-70/80

LOWER BYTE READ-MODIFY-WRITE CYCLE

m TN g —{L\_

“r SEYPE \Sj — '/r/; :

o “EBD e $O

o R |\ A
w NI

DAL
v —
[a]
o teac
- ey, )y tOEZ
el
v [r——
oH OPEN ——%{wmm?
VoL —

Note: Dy{fO9-~WC16) m Con't Care
Doyt {HO9~VO16) = OPEN

1 "H" or 7L
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TC514260B]/BFT-70/80

FAST PAGE MODE READ CYCLE
Vi _—q\*
[ 71
vy —
s, M
A Vu '""-Zm

Y

AQ~Al
Vo

]
o tag gl tae e taSH |
taar

)
Yil;
r

Vin

WHITE
Vu

Vi —

OE

Vo —

o1 Vs —

~H016 g —

Note: D = OPEN b7 4= or “L°

FAST PAGE MODE WRITE CYCLE (EARLY WRITE)

tRasp - tnp
vy —
b vm F\T ’FT\‘
w . 4
tlgl Ywep | . - vl

v
g Vi T ey
L
Al~AS Ve mw‘&ﬂ’t
ey
g <, tm'i"' ot losd L ToM
ou - “EEEX_ - YO O~ NEEE
Note: Doyr = OPEN % T *H"oor "L
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TC514260B]/BFT-70/80

FAST PAGE MODE BYTE READ CYCLE

o | B Tfm&
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Vo — Loez o Sy
Ot Vi, — K 1
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Vou —
PO:M %ﬁ Ogyr 2 }
Yo —

Al tory
*._.!Ml: - m - e
g 2 ci¥] <L,
VQ,H_ I '
w» N ?_
~¥16 VoL =— % Poyy 1 " % Doyr N
Note: Dy = OPEN : *H® or "L"
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FAST PAGE MODE BYTE WRITE CYCLE (EARLY WRITE)

- taage o il
Vo —

mo N 1%

'ﬂ - p {* T T ton

» ” ! *

A A
LLg R
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Note: Dgyr = OPEN 27 "H" o "L
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TC514260B)/BF1-70/80

FAST PAGE MODE READ-MODIFY-WRITE CYCLE
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FAST PAGE MODE BYTE READ-MODIFY-WRITE CYCLE
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TC514260B) /BFT-70/80

RAS ONLY REFRESH CYCLE
T Vi — —k -t thas -
Vo — . \
f v
Vi ——
s,
TRV — \_/

tasa Itun
) ”
ap-ag " 7
Vu,
Note: WHITE, OF="H" or “L" ~
Dwa Don't Care % : “H" or "L
Dgur = OPEN

TAS BEFORE RAS REFRESH CYCLE

tap s - }

W,/ \
’E\Eiﬂr toig

VOt~ You— “\
QPEN
V016 vy~ /

] “H or LT
Nate! WRTTE, UE, AD~AR = "H" or "L

Dy = Don't Care

TAY before BAT refresh is performed when either TEAT or [TAS meets this timing,
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HIDDEN REFRESH CYCLE (READ)

> g nz -

- AAS_ o

Vi — - tﬂ——b#

w Vo — g.-- :Z \—h— A N
toam Terp InsH _‘Wl - ey

v, T j\
T Y —

Lie;
| g
2

wt  Vou— rdi b
- DATA -OUT ———

Voo — - it

Taac -
Note: Dy = QPEN VA “q” or “L”

B 9097248 0025663 508 mA
A-358 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.



TC514260B]/BFT-70/80

HIDDEN REFRESH CYCLE (WRITE)

ac et
- Ioas i -
Vi — | F tras
w Wy —— %-_ 4 \3‘ 1 \
"Ff— D L., tay teun -l
L, Y /
Mg ol
=
LN
_‘Ds 1

Hate: Dgyy = OPEN : “H* g "L"
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CAS BEFORE RAS REFRESH COUNTER TEST READ CYCLE

| taas

. J\ /N

e

D

Vi — .4-:;9;7%:%;%/;
WHTE e
oW —d
TROH
v .l 2.9
L] 7
TUE vg — \ £
gat

taa

lors

g

Von — 4
W ots v°" OPEN DATA-QUT
-

Note: Dy » OPEN

ZFZ S HR o "Lt

CAS BEFORE RAS REFRESH COUNTER TEST WRITE CYCLE

[

w7 X

"
o N

Note: Dgyr = OPEN
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CAS BEFORE RAS REFRESH COUNTER TEST READ-MODIFY-WRITE CYCLE
tar
Vi — Shas -
e Ve — L
L RP

e =

acg )

195! T tDH -
Vi — 0
teac toto

~vo1g & | o
\'OH il - -\R

OPEN Dour
Vo — il
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