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
TC514260BY/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 standard 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
e 262,144 word by 16 bit organization
* Fast access time and cycle time TC514260B)
« Single power supply of 5Vt 10% with a built- ITEM
in Vg generator -70 -80
* Low Power
550mW MAX .Operating t RAS
(TC514273BJ-70) RAC Access Time T0ns 80ns
468mW MAX. Operating t
(TC514273BJ-80) AA  Column Address 35ns 40ns
5.5mW MAX, Standby Access Time
¢ Qutputs unlatched at cycle end allows two-di-
mensional chip selection tcac TAS pccessTime | 20ns | 20ms
+ Read-Modify-Write, CAS before RAS refresh,
RAS-only refresh, Hidden refresh, Fast Page tRe  Cycle Time 130ns | 150ns
Mode and Test Mode capability
» All inputs and outputs TTL compatible thC  Fast Page Mode 45ns | 50ms
¢ 512refresh cycles/8ms Cycle Time
¢ Package TC514260BJ : SOJ40-P-400

TC514260BFT : TSOP44-P-400B
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TC514260B]/BFT-70/80

PIN NAME
AO~ASB Address Inputs
RAS Row Address Strobe
UCAS Column Address Strobe/Upper
Byte Control
xS Column Address Strobe/Lower
Byte Control
WRITE Read/Write Input
OE Output Enable
/01~1/016 Write Section/ Data Input/Qutput
Vee Power (+5V)
Vgs Ground
N.C. No Connection
PIN CONNECTION (TOP VIEW)
Plastic SO
vee[] 1 Vi
woif] 2 vo16
voz2{]3 vo15
vo3(] s o4
voa(} s 1013
VCCE 6 Vs
wosQ 7 wo12
wos[] s o1t
vo7 (] vo10
vos(] 73]
NC. [ N.C.
ne. [ LCAS
WRITE ] UCAs
RAS ] T3
NC[] AS
A0[] A7
At A6
A2(] AS
A3(] Al
Vee Vs
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Plastic TSOP
(Normal Bend Type)
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TC514260B]/BFT-70/80

BLOCK DIAGRAM

53 {1;%1313\81} . 1 HTLT]
)

VOLTAGE DOWN DATA IN DATA OUT DATA OUT DATA IN
cgbvmﬂ BUFFERS BUFFERS BUFFERS BUFFERS
} 4,\ 2y
WHTEO‘#)_" 8 8 F Vee T; 8
[
1
UGS > "No.2 clock |-
R GENERATOR [
A
A0 o= LOonEss X[ cowmn
Al O BUFFERS {3) 9' DECODER
A2 O> REFRESH _J SENSE AMP CT_
A3 O CONTROLLER |wgq /O GATE
Ad O Y m-u-suanm
A5 O REFRESH
COUNTER (9) oc MEMORY
A6 O 9 ;:EE
A7 0> ROW Mo\ 80| i ARRAY
Ag O aoDRESs || =C°7
wi 12x 16
L 3 1 surrers (9 of=p| Siaxsx
N01t:LOCK ] SUBSTRATE BIAS  fe—O V¢
- - GENERATOR  le—0
RAS 0> GENERATOR Vss

ABSOLUTE MAXIMUM RATINGS

ITEM SYMBOL RATING UNIT NOTE
Input Voltage Vv —1~7 v 1
Output Voltage Vour —1~7 A% 1
Power Supply Voltage Vee —1~7 A% 1
Operating Temperature Topr 0~70 °C 1
Storage Temperature Tstg — 55~150 °C 1
Soldering Temperature ¢ Time | T peg 260+ 10 °C * sec 1
Power Dissipation Pp 700 mW 1
Short Circuit Output Current | \oyy 50 mA 1

9097248 0025640 TOO MM
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
Vee Supply Voltage 4.5 50 55 v 2
A\ Input High Voltage 24 - Vact0.5 v 2
Vi Input Low Voltage 0.5 - 08 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

1
CC1

OPERATING CURRENT
Average Power Supply Operating Current (RAS,
UCTAS, LTAS, Address Cycling: tgc=tpc MIN.)

TC514260B)/BFT-70

100

TC514260B)/BFT-80

85

34

I
cC2

STANDBY CURRENT
Power Supply Standby Current
(RAS=UCAS=LTAS=Vy)

Iccs

RAS ONLY REFRESH CURRENT Average Power
Supply Current, RAS Only Mode(RAS Cycling,
UCKS:ECKS=VIH: tRC=tRC MIN.)

TC514260BJ/BFT-70

100

TC514260BJ/BFT-80

85

FAST PAGE MODE CURRENT
Average Power Supply Current, Fast Page Mode(RAS
=V ;OCAS,ICAS, Address Cycling:tpc=tpcMIN.)

TC514260BJ/BFT-70

70

TC514260B)/BFT-80

34

STANDBY CURRENT
Power Supply Standby Current
(RAS=UCAS=LTCAS=V-0.2V)

I
CC6

CAS BEFORE RAS REFRESH CURRENT
Average Power Supply Current, CAS Before RAS
Mode (RAS, UCAS, LTAS Cycling: tpc=tpc MIN.)

TC514260BJ/BFT-70

100

TC514260B)/BFT-80

85

II L)

INPUT LEAKAGE CURRENT
Input Leakage Current, any input

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

-10 10

ow

OUTPUT LEAKAGE CURRENT
(Doyr s disabled, 0V <Voyr<5.5V)

-10 10

VYou

OUTPUT CURRENT
Output “H” Level Voltage (Igyr=-5mA)

OUTPUT CURRENT
Output “L” Level Voltage (Igyr=4.2mA)

0.4
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TC514260B]/BFT-70/80

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

TC514260B)/BFT
SYMBOL PARAMETER -70 -80 UNIT |NOTES
MIN | MAX. | MIN | MAX
tge  {Random Read or Write Cycle Time 130 - 150 -| mns
trmw | Read-Modify-Write Cycle 185 -l 205 -| ns
tpc  |Fast Page Mode Cycle Time 45 - 50 -| ns
tprmw | Fast Page Mode Read-Modify-Write Cycle Time | 100 - 105 -| ns
trac | Access Time from RAS - 70 - 80| ns [9,14,15
tcac | Access Time from TAS - 20 - 20{ ns 9,14
taa | Access Time from Column Address - 35 - 40 ns 9,15
tcpa | Access Time from CAS Precharge - 40 - 45| - 9
tqrz | CAS to Output in Low-Z 0 - 0 -} ns 9
torr | Output Buffer Turn-off Delay 0 15 0 15| ns 10
ty Transition Time (Rise and Fall) 3 50 3 50 ns
tgp  |KAS Presharge Time 50 - 60 -l ns
tras | FAS Pulse Width 70 10,000] 80| 10,000{ ns
trasp |RAS Pulse Width (Fast Page Mode) 70[100,000]  80[100,000[ ns
trsy | FAS Hold Time 20 - 20 -| ns
s RAS Hold Time From TAS 40 - 45 1 oo
Precharge (Fast Page Mode)
tcsu | CAS Hold Time 70 - 80 -| ns
icas |CAS Pulse Width 20 10,000] 20| 10,000 ns
tgep | KAS to TAS Delay Time 20 50 20 60| ns 14
teap | KAS to Column Address Delay Time 15 35 15 40( ns 15
tcrp  |CAS to RAS Precharge Time 5 - 5 ns
tcp  |CAS Precharge Time 10 - 10 -| ns
tasp  [Row Address Set-Up Time 0 - 0 -l ns
tgay  |Row Address Hold Time 10 - 10 -| ns
tasc  |Column Address Set-Up Time 0 - 0 - ms
tcan  |Column Address Hold Time 10 - 15 -| ns
trar  [Column Address To RAS Lead Time 35 - 40 -| ns
tres  |Read Command Set-Up Time 0 - 0 -| mns
tgey  |Read Command Hold Time 0 - 0 -| ns 11
tegry | Read Command Hold Time referenced to RAS 0 - 0 -| ns 1
twen | Write Command Hold Time 15 - 15 - ns
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TC514260BJ/BFT-70/80

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

TC514260BJ/BFT
SYMBOL PARAMETER -70 -80 UNIT {NOTES
MIN | MAX | MIN | MAX
twp |Write Command Pulse Width 15 - 15 - ns
taw | Write Command to RAS Lead Time 20 - 20 - ns
tewr, | Write Command to TAS Lead Time 20 - 20 - ns
tps | Data Set-Up Time 0 - 0 - ns 12
tpy  |Data Hold Time 15 - 15 - ns 12
teer | 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
tpwp | KAS to WRITE Delay Time 100 - 110 - ns 13
tawp | Column Address to WE Delay Time 65 - 70 - ns 13
tcpwp | CAS Precharge to WRITE Delay Time 70 - 75 - ns 13
tcsg | CAS Set-Up Time {CAS before RAS Cycle)| 5 - 5 - ns
tcur | CAS Hold Time (CAS before RAS Cycle) 15 - 15 - ns
trec | RAS to TAS Precharge Time 5 - 5 - ns
trou |KAS Hold Time referenced to OE 10 - 10 ns
toea |OE Access TIme - 20 0 20 ns 9
togp | OF to Data Delay 20 - 20 - ns
togz | Output buffer turn off Delay Time from OF 0 20 0 20 ns 10
togn | OE Command Hold Time 20 - 20 - ns
tops |Output Disable Set-Up Time 0 - 0 - ns
CAPACITANCE (V¢ =5V £10%, f = 1IMHz, Ta = 0~70°C)
SYMBOL PARAMETER MIN | MAX | UNIT
Cn Input Capacitance (AO~A8) - pF
Cp Input Capacitance (RAS, UCAS, LCAS, OE)) - pF
Co Input Capacitance(I/O1~1/016) - pF
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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 voltages are referenced to Vgg.

3. Iecrs Ioess Iocss Iocs depend on cycle rate.

4. Yeet, Iocs depend on output loading. Specified values are obtained with the output open.

5. Address can be changed one or less while RAS=V[; . In case of Ly, 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 internal refresh counter, a minimum of 8 TAS
before RAS refresh cycles instead of 8 RAS only refresh cycles are required.

7. AC measurements assume ty=5ns.

8. Vi (min.) and Vi (max.) are reference levels for measuring timing of input signals. Also, transition
times are measured between Vi and V.

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

10. topr (max.) and topz (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 tgpy 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 tcwps tawp and tepwp are not restictive operating parameters. They are included in the data
sheet as electrical characteristics only. If tycg 2twcs (min.), the cycle is an early write cycle and the
data output will remain open circuit (high impedance) through the entire cycle; If tgywp2trwp (min.),
tewp2towp (Min), tawp2tawp (min.) and tepyp2tepwp (min.), (Fast Page Mode), the cycle is a 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 tg,c can be met. tgep (max.) is specified as a
reference point only: If tpep, is greater than the specified tpep (max.) limit, then access time is controlled
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: If tpapy is greater than the specified tpap (max.) limit, then access time is
controlled by t4 5.
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TC514260BJ/BFT-70/80

UPPER BYTE READ CYCLE
taas ) L'73
Vi —T———— ¥
LI N / N\
1
I._‘GL. ¢ " tRsh. tcnp

v D YO~

1
lncs) e ,_m
WHRITE
Vi
-

Loea

™ N1Z
v?-’uow :::: OFEN &@L DATA - OUT }———
Note: Dy (VO1~VOB) = Don't Care A: - o

Din (VO9~1/O16) = OPEN
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TC514260B]/BFT-70/80

LOWER BYTE READ CYCLE

Vi ey

%, — N / N\

R | RPC, |
s
Vi

oo s U <
Vi —
"= 4 \\‘ teas / ﬂ
Vip = a0 X
t tras L.
S L s tean,
Vi I -
AO~AB ROW COLUMN
Vi x b % Z
t
2acs | tapH i

Vin
WHRITE
A\
thoH
tan
toea

. N 14

o 1KAC OFF .
taac - )74 >

vo1 Vou— Y
oPEN DATA - OUT }———
~V08 yg — A
i1z,

vos. Vou— OPEN
~V016 v, —
Note: Dy (VO1~V/OB) = OPEN VA : “H" or "L”

Dy (VO9~VO16) = Don't Care
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TC514260B]/BFT-70/80

WRITE CYCLE (EARLY WRITE)

tac
—trag I L' 2
Vi s —— )—l
. \ \—
l..‘mL. _tRep tasn 1 e tCRE ]
Uezs, Vm— tcas /
o™= v — / \- .
W 'HAH
tasr R, !:”
Vm - L
AQ~A3 :mg ROW % COLUMN
Vl |

twen

. I

D

tps <« DH

o D (X

% :"H" or "L”

e. Oguyr = OPEN
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TC514260B]/BFT-70/80

UPPER BYTE WRITE CYCLE (EARLY WRITE)

tac
Aras ——he ]

w TR 1

[

umv-— "m’. Am%i )_k"-

o —
Vi —._/
tene tap
e %
A iR
task
et

e =

Srwi

o = ___

% : "H” or “L°
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TC514260BJ/BFT-70/80

LOWER BYTE WRITE CYCLE (EARLY WRITE)

T ™
'/

Vig e —
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tpas
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N——/

%§ |
[

N
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-
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™
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DATA-IN
Vi ——]

Note: Dy (VO9~1/O16) = Don't Care
= OPEN
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TC514260BJ/BFT-70/80

WRITE CYCLE (OE CONTROLLED WRITE)
tRe

L7\ T

— _—-—-:\

N

s/ N\

7

AO~AB X:W ROW }%{’ COLUMN /////////////////////////////////

o,
[t

N

tol

ot

W

s v DA
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TC514260B)/BFT-70/80

UPPER BYTE WRITE CYCLE (OE CONTROLLED WRITE)
tac

wr TN N
I._'cm. tacp o tg;mp P I
= N

taec
Vi 4 ‘
tasr| ftran

e el e

DL J,

L8
|1

w
N = a0
o TN o X

Note: Dy (O1~1/08) = Don't Care % t"H" or "L”
Dgyt = OPEN

< <
W
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TC514260BJ/BFT-70/80

LOWER BYTE WRITE CYCLE (OE CONTROLLED WRITE)

RAS

s

tac

s Y e N
'<-"-nr-, | 5CD QL tasy e tee
NV
= 'C &
. Y @
o, |

e aaw

vo1 v
~l08 vy,

w @@= R

tps ton

Note: Dy (O9~VO16) = Don’t Care VA “H” or "
Dour = OPEN
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- N
e e N N / 7?‘4
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73
N
% DATA-OUT "4
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UPPER BYTE READ-MODIFY-WRITE CYCLE

w0 N ﬁ -
S SN = ?Z*%
e giw o

tawp

w2

tan

o \:7

Vi —

toeo
thac V|
-— +
ik

lo
~Vo1 te £2
Vor—
OPEN PAT*-O'-H}
VoL—

Note: Din(VO1~1/08) = Don't Care
Doyt (VO1~VO8) = OPEN
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TC514260BJ/BFT-70/80

LOWER BYTE READ-MODIFY-WRITE CYCLE

tamw
ABLD
A a—
o N \_

vIL — L T

tor taec

o
Vi
k{<7] -

terp _taep tRSH . tere

v I" teas
o —— -
=, N / /
L PR TV I
tasr| [tRAH  tasc tean
[t S
Viy 4 -«
A0~AB % ROW @ COLUMN
Vi h X
AWD towe
tacs tewo taw

Note: Dy (¥O9~1/O16) = Don't Care
Doyt (YO9~VO16) = OPEN
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tan
toea
Vi —
ot /
Vi —
toeo
tRaC ﬁgﬂ !Qﬂ
. e,
OPEN DATA-IN
Vu. -
vo1 icac
~ toy toez
|
v ——
oH OPEN %Dﬂmmg
Voo—

: "H" or "L”
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TC514260B]/BFT-70/80

FAST PAGE MODE READ CYCLE

taasp tap
s ]
Vg — \
tg e
|S-'3 | e TRED [T T | tore
v deas . ,su_.l/ (]
TCAS, LU e tBAD l y
RS Vi —/ taay \ \ o \ '
o toan toat
g L e e Vo [
v I
so-sa " " Dllson MOA_cov A 5%4 couN @W
" /
, 'Lﬁ_i oy | | taes tacn ]t Al teen
WRITE v'" on
" t
taa - tan l‘i':: o
AL =2 A
Vi — lota Rl :.;: 3&
o
" | nac teac bl tors
' %”ﬂ taz, ﬁ 6t
VoH— tag
Y2006 v, Oour 1 Oour 2 b P
Note: Dy = OPEN : “H" or "L

FAST PAGE MODE WRITE CYCLE (EARLY WRITE)

< thase trp
Vin —
w N
tec trc
Lere taco | . [ tasu fene
t-» F

<]
Voe o, h i
[
m‘ Vi =/ taan i A \- \
tesH traL
by LT ot fass asg
Vi L L
AQ~AS ROW % coL.1 coL.2 COLN
Vi e
] tead i ol tow,
s 2 U oty I [twar x|
A WP twes 1
w T | kT
Vi %
Vin
oF
Vi
tos, ton 135_10 ton 1, ton
vo1 Vik . 5
Vi — — —
Note: Doyt = OPEN VA “w or "
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TC514260BJ/BFT-70/80

FAST PAGE MODE BYTE READ CYCLE

toasp 4
Vi — ’\
=a— I\ /
tc —tBSH
erp trep o tance tone
'<-> [e—= fer
v / e\ / N A
i — 4 £/
g
e o |
Vin
w N’
Vi tean
tesn tean _taay
] S 5 e asgl e
Vi N
AD~A8 ROW @ coL % CoL.2 COLN
Vo 3 [ 7
tacs | tacu| | J tees  tecul ]S 1 tRcH
Viu
e 4
Vi, RRH
- taa taa tan
N " tcpa T
Vg —* R 28 s,
[+
Y y Tac | o
taz, | ]
vor Vou— . B
~08 v Oon 2 |7
tRac i teac ors
ac o7 %2 18 |
taz
VoH — — '
vo9 N\ § .
~V016 vg — % Ot 1 i/ % Douyr N
Note: Dy = OPEN : “H" or "L"
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FAST PAGE MODE BYTE WRITE CYCLE (EARLY WRITE)
Y

RASP

toc e

) Wﬁf& =

|
&

ton

o N~ K

Vo9 vm -
~V016 Dy 1 Dy N
Vu P _A
Note: Doyt = OPEN VA "w oor "
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FAST PAGE MODE READ-MODIFY-WRITE CYCLE

thasp e,
v ——% e ;F jr
Wv.. N
p 'g,l tene
AT tonmw A !
tras _Yeas [
Vi — ’\ z K| tcan
WA V. — taan \ 3 3
e
o
! aa),
o)
Ao~Ao:“ Q coLs coL2 COLN
L i
tawp owp owp
tacs town | ) towp B
17 / / o,
WRITE ™ \1- S
Vo tawp t M !
L7V o !nm.n towy tan )
? t M OE we Al twr
Viy —
Vo — / \IJ {
¥
l thac tozo oo boe e tcea | to
teac H-.It,os teac ‘ﬂ.‘bi toag ‘-{.‘DS
~ 1 I
Vi — o ;’K %‘ DN
Vg — N
o1
~Vo1 oz oez

VA: v o -
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FAST PAGE MODE BYTE READ-MODIFY-WRITE CYCLE

s Y
s

s Vw

A
e U %C

vo1

Vo9
~/01§

Vyp —

l tfr
'(" 1

task

X

Ve
Vi

Vo

Vu
Vo

COLN

taa

€4

tawo Spwn
lowy
tawp _tawp )

Ve —
Ve —

Vi —

I

tepa

Vy —

Vou

Vi —

e —

Von —
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RAS ONLY REFRESH CYCLE

- I
R i it
o/ N4
o ©=%. .

3
i

: WRITE, OF = *H" or "L"
% oy .
Dy = Don't Care ) : “H" or "\
Dour = OPEN

T N —_
] bd tcup ,
el al y =

: “H" or "L”

Note: WHRITE, OE, A0~A8= "H" or “"L*
Dy = Don't Care
TAS before RAS refresh is performed whan either UCAS or [TAS meets this timing.
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HIDDEN REFRESH CYCLE (READ)
3

L& ac
3
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HIDDEN REFRESH CYCLE (WRITE)
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Note: Dour = OPEN 2. 1 or L7

B 9097248 0025664 yuy HA
TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. A-359




TC514260B]/BFT-70/80

CAS BEFORE’HS REFRESH COUNTER TEST READ CYCLE
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CAS BEFORE RAS REFRESH COUNTER TEST WRITE CYCLE
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CAS BEFORERAS REFRESH COUNTER TEST READ-MODIFY-WRITE CYCLE
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