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INTEGRATED CIRCUIT jrcc)gmg?osmj?gzexgg%%am’gRATED CIRCUIT
TOSHIBA :
TECHNICAL DATA TC3142008) /B2 /BFT/ BTR - 10

SILICON GATE CMQOS

TENTATIVE DATA
262,144 WORD x 18 BIT DYNAMIC RAM

DESCRIPTION

The TC514280BJ/BZ/BFT/BTR is the new generation dynamic RAM organized 262,144 words by 18
bits. The TC514280BJ/BZ/BFT/BTR 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 TC514280BJ/BZ/BFT/BTR to be packaged in a standard
40 pin plastic SOJ, 40 pin plastic ZIP 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 5V110% tolerance, direct
interfacing capability with high performance logic families such as Schottky TTL.

FEATURES
® 262,144 word by 18 bit organization ¢ Low Power
e Fast access time and cycle time 605mW MAX. Operating
TC514280B)/8BZ/BFT/BTR (T'C514280BJ/BZ/BFT/BTR —-170)
-70 -80 -10 523mW MAX. Operating
taac | RAS Access Time 70ns 80ns 100ns (TC514280BJ/BZ/BFT/BTR —80)
Column Address 468mW MAX. Operating
taa | Access Time 35ns 40ns 50ns (TC514280BJ/BZ/BFT/BTR —10)
tcac | CAS Access Time 20ns 20ns 25ns 5.5mW MAX. Standby
the | Cycie Time 130ns 150ns 180ns ¢ Outputs unlatqhed at .cycle end allows two-
Fast Page Mode dimensional chip selection
e | cycle Time 45ns 50ns 60ns ® Read-Modify-Write, CAS before RAS refresh,
RAS-only refresh, Hidden refresh and Fast
e Single power supply of 5V 10% Page Mode capability
with a built-in Vpp generator e All inputs and outputs TTL compatible

512 refresh cycles/8ms
, e Package TC514280BJ : S0OJ40-P - 400
TC514280BZ : ZIP40-P-475
PIN CONNECTION (TOP VIEW) TGU142600BET | TSOP44. . 4008
TC514280BTR : TSOP44 - P - 400C

Plastic SOJ Plastic ZIP Plastic TSOP Plastic TSOP
(Normal Bend Type) (Reverse Ber: Type) PIN NAMES
o v 443 1 Vee
V‘g:E ; V\g:&: ; :; ::g :gw Vms;g:: a3 2 :J[él/m AQ0~A8 |Address Inputs
wo2{] 3 w23 42 {I wory wo17[Ja2 3 [Qvo2 RAS |Row Address Strobe
o3[} 4 w3]s & [0 wors vor6jar a[JJvo3 Column Address
wos] s voall]s 40 [T vors voi15jaeo s [TJvos UCAS |Strobe/Upper Byte
vecll 6 Veed 6 39 [T v vss 39 6 M Vec Contro!
vos[} 7 vos[] 7 38 [T wora wor18{j38 7 [DJVOS Column Address
vos(] s wos[] 8 371 wors v013[37 8 [IJvO6 TCAS |Strobe/Lower Byte
wrle 32 vor{] 9 361 vo12 vO12[36 s [T]VO7 Control
vos ] wos1o 35 [T vors vo11 {135 10 1Nwos WRITE |Read/Write Input
o9}
ne. [ vos]13 32 [T voro wor0[32 13 [Iwo9 Vgi Output Enable
WRITE (] ne. e 31 [0 teas A3 e [IINC yo1s |Data inpuvOutput
Ras Wame[[]1s 30 [T Geas vcas (Lj30 s [JWRITE
NC] wasis 20 [0 a2 Oe[M 29 16 [IIRAS Vcc  |Power(+5V)
a0 nc.[I}17 28 [0 as as([}28 17 [DNC Vgs  |Ground
AT aoj1s 27 [T a7 ary27 18I a0 N.C. |No Connection
A2(] a9 26 [0 as as[l]26 19[Qar
A3(] a2 s[Mas  as@2s 20[0a
Veeld a3z 240 aa as[2a 21{J)a3
veel2z 23 Vgs ves (0 23 22 [TVec
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INTEGRATED CIRCUIT
TOSHIBA

TC514280B)/BZ/BFT/BTR-70
TC514280BJ/BZ/BFT/BTR - 80

TECHNICAL DATA TC5142808)/BZ/BFT/BTR- 10

BLOCK DIAGRAM

1/84 I/86 17108 17011 1/813 1015 1017
l/O7o OI/O‘I2I l/O14T l/016T /1018

on LTI . SIELENLE

[ O — L S O 2ol
&

i102

VOLTAGE DOWN DATA IN DATA OUT n > DATA OUT DATA IN
BUFFERS

CONVERTER BUFFERS - BUFFERS BUFFERS
T \ <N\ A < 0N\ A
WRITE O+ 9 3 wvee s 9
UCAS =1 no.2 cLock —
___ GENERATOR
LCAS O—
A
COLUMN
A0 O 9 ADDRESS N COLUMN
Al O> BUFFERS (9) 9) DECODER
AZ O REFRESH J SENCE AMP |2
A3 O CONTROLLER | /O GATE \———
A4 O> ¥ rn~~-~51zx1a~-:::
A5 O REFRESH
A6 O COUNTER(9) E - MEMORY
9 ;Q =
A8 O axulsi2
9 ADDRESS 1 wh 2.1 592x512x18
BUFFERS (9) oF—=E
Nm*qoc}( ] SUBSTRATE BIAS O Vee
RAS : GENERATOR e 0O
RAS O>1 GeNERATOR Vss
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INTEGRATED CIRCUIT sl ee e TG
TOSHIBA 1/82/8 :
TECHNICAL DATA TC2142000) /o3 BET/BTR - 10

ABSOLUTE MAXIMUM RATINGS

ITEM SYMBOL RATING UNIT NOTE
input Voltage ViN -1~7 \ 1
Output Voitage Vour -1~7 v 1
Power Supply Voltage Vee -1~7 \ 1
Operating Temperature Torr 0~70 °C 1
Storage Temperature Ts16 -55~150 °C 1
Soldering Temperature - Time TsoLDER 260-10 °C-sec 1
Power Dissipation Po 700 mw 1
Short Circuit Output Current lout 50 mA 1

RECOMMENDED DC OPERATING CONDITIONS (Ta =0~70°)

SYMBOL PARAMETER MiIN. TYP. MAX. UNIT NOTE
Vee Supply Voltage 45 S.0 5.5 \ 2
Vin Input High Voltage 24 - Vee+ 0.5 Vv 2
Vi Input Low Voltage -0.5* - 0.8 \" 2

* -2.0V at pulse width = 20ns
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INTEGRATED CIRCUIT

TOSHIBA

TC514280BJ/BZ/BFT/BTR-70

TECHNICAL DATA

TC514280B)/BZ/BFT/BTR - 80
TC5142808)/BZ/BFT/BTR-10

DC ELECTRICAL CHARACTERISTICS (Vcc =5V + 10%, Ta=0~70°)

SYMBOL PARAMETER MIN. | MAX. | UNIT | NOTE

OPERATING CURRENT TC5142808J/BZ/BFT/BTR-70 - 110

Ice Average Power Supply Operating Current TC5142808)/8Z/BFT/BTR-80 - 95 mA | 3,4,5
(RA;, UCA;, LCAS, Address Cycling: tre=1tre MIN.) TC5142808)/82Z/BFT/BTR-10 - 85
STANDBY CURRENT

lcc2 Power Supply Standby Current - 2 mA
(m =UCAS=LCAS = V|H)
RAS ONLY REFRESH CURRENT TC5142808/8Z/8FT/BTR-70) - 110

lccs Average Power Supply Current, RAS Only Mode TC5142808//BZ/BFT/BTR-80]  — 95 mA 3,5
(RAS Cycling, UCAS = TCAS = Vj: tac=tre MIN.) TC514280BBZ/BFT/BTR-10| - 85
FAST PAGE MODE CURRENT TC5142808J/BZ/BFT/BTR-70 - 80

lc¢4 Average Power Supply Current, Fast Page Mode TC5142808)/BZ/BFT/BTR-80 - 70 mA 3,4, 5
(RAS = Vi, UCAS, LCAS, Address Cycling:tec = toc MIN.} [tc51428081/B2/BFT/BTR-10 - 65
STANDBY CURRENT

lees Power Supply Standby Current - 1 mA
(RAS = UCAS = LCAS = V¢ - 0.2V)
CAS BEFORE RAS REFRESH CURRENT TC51428081/BZ/BFT/BTR-70 - 110

lcce | Average Power Supply Current, CAS Before RAS TC5142808)/8Z/BFT/BTR-80] - 95 mA 3,5
Mode (RAS, UCAS, LCAS Cycling: tac=trc MIN.) TC5142808)/BZ/BFT/BTR-10|  — 85
INPUT LEAKAGE CURRENT

hw Input Leakage Current, any input -10 10 uA
(OV=VnS Ve, Al Other Pins Not Under Test =0V)
OUTPUT LEAKAGE CURRENT

low L -10 10 pA
(DOUT is disabled, OVSVoufsvcc)
QUTPUT LEVEL

Vou . 24 - v
Output "H" Level Voltage (loyr= - SmA)
OUTPUT LEVEL

VoL - 0.4 \
Output "L" Level Voltage (loyr =4.2mA)

TC514280B)—4
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TOSHIBA

INTEGRATED CIRCUIT
TECHNICAL DATA

TC514280B)/BZ/BFT/BTR-70
TC514280BJ/BZ/BFT/BTR- 80
TC514280B)/BZ/BFT/BTR-10

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

(Vec=5V+10%, Ta=0~70%) (Notes 6, 7, 8)

TC5142808B1/BZ/BFT/BTR
SYMBOL PARAMETER 70 80 10 UNIT| NOTE
MIN. MAX. MIN. MAX. MIN. MAX.
tre Random Read or Write Cycle Time 130 - 150 - 180 - ns
trRmMw Read-Modify-Write Cycle Time 185 - 205 - 245 - ns
tec Fast Page Mode Cycle Time 45 - 50 - 60 - ns
termw | Fast Page Mode Read-Modify-Write Cycle Time 100 - 105 - 125 - ns
trac Access Time from RAS - 70 - 80 - 100} ns ?'SM'
tcac Access Time from CAS - 20 - 20 - 25| ns | 9,14
taa Access Time from Column Address - 35 - 40 - S0] ns | 9,15
tcpa Access Time from CTAS Precharge - 40 - 45 - 55| ns |9
tez CAS to output in Low-Z 0 - 0 - 0 - ns |9
torr Output Buffer Turn-off Delay 0 15 0 15 0 20| ns | 10
tr Transition Time (Rise and Fall) 3 50 3 50 3 SO | ns
trp RAS Precharge Time 50 - 60 - 70 - ns
trAS RAS Pulse Width 70| 10,000 80 | 10,000 100 | 10,000 | ns
trasP RAS Pulse Width (Fast Page Mode) 70 {100,000 80 100,000 100 {100,000 ns
trsH RAS Hold Time 20 - 20 - 25 - ns
tance ?’giti-;cglgeT;wn;ij:)rom CAS Precharge 40 _ 45 _ 55 B ns
tesH CAS Hold Time 70 - 80 - 100 - ns
teas CAS Pulse Width 20| 10,000 20 ] 10,000 25| 10,000 | ns
treD RAS to CAS Delay Time 20 50 20 60 25 751 ns | 14
traD RAS to Column Address Delay Time 15 35 15 40 20 S0 | ns {15
terp CAS to RAS Precharge Time 5 - 5 - 10 - | ns
tep CAS Precharge Time 10 - 10 - 10 - | ns
tasr Row Address Set-Up Time 0 - 0 - 0 - ns
trRAH Row Address Hold Time 10 - 10 - 15 - ns
tasc Column Address Set-Up Time 0 - 0 - 0 - ns
tcan Column Address Hold Time 15 - 15 - 20 - ns
trAL Column Address to RAS Lead Time 35 - 40 - 50 - ns
tres Read Command Set-Up Time referenced to RAS 0 - 0 - 0 - ns
trCH Read Command Hold Time 0 - 0 - 0 - ns | 11
tRRH Read Command Hold Time referenced to RAS 0 - 0 - 0 - ns | 11
tweH Write Command Hold Time 15 - 15 - 20 - ns

TC5142808)—5
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INTEGRATED CIRCUIT

TC5142808)/BZ/BFT/BIR-70
TC5142808)/BZ/BFT/BTR - 80
TC514280BJ/BZ/BFT/BTR- 10

TOSHIBA TECHNICAL DATA

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

(Continued)

TC5142808J/BZ/BFT/BTR
SYMBOL, PARAMETER 70 80 0 UNIT| NOTE
MIN. MAX. MIN. MAX. MIN. MAX.
twe Write Command Pulse Width 15 - 15 - 20 - | ns
tRwL Write Command to RAS Lead Time 20 - 20 - 25 - ns
towl Write Command to CAS Lead Time 20 - 20 - 25 - ns
tos Data Set-Up Time 0 - 0 - 0 - ns 12
toH Data Hold Time 15 - 15 - 20 - ns 12
trer Refresh Period - 8 - 8 - 8| ms
twes Write Command Set-Up Time 0 - 0 - 0 - ns 13
tcwo CAS to WRITE Delay Time 50 - 50 - 60 - ns 13
tawd RAS to WRITE Delay Time 100 - 110 - 135 - ns 13
tawp | Column Address to WRITE Delay Time 65 - 70 - 85 - | ns| 13
tcpwo | CAS Precharge to WRITE Delay Time 70 - 75 - 90 - ns 13
tesr TAS Set-Up Time (CAS before RAS Cycle) 5 - S - 5 - ns
teHR TAS Hold Time (CAS before RAS Cycle) 15 - 15 - 20 - | ns
trec RAS to CAS Precharge Time 5 - 5 - 5 - ns
teor TAS Precharge Time (CAS before RAS Counter 30 _ 30 _ w| - ns
Test Cycie)
troH RAS Hold Time referenced to OF 10 - 10 - 20 - ns
toea OF Access Time - 20 - 20 - 251 ns 9
toep OFE to Data Delay 20 - 20 - 25 - ns
toez Output buffer turn off Delay Time from OE 0 20 0 20 0 25| ns 10
toeH OE Command Hold Time 20 - 20 - 25 - ns
toos Qutput Disable Set-Up Time 0 - 0 - 0 - ns
CAPACITANCE (Vcc =5V £10%, f=1MHz, Ta= 0~70°%)

SYMBOL CHARACTERISTIC MIN. MAX. UNIT

Ciy Input Capacitance (A0~A8) - 5 pf

C input Capacitance (RAS, UCAS, LCAS, WRITE, OF) - 7 pF

Co Input/Output Capacitance (/01~1/018) - 7 pF

TC5142808)—6
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INTEGRATED CIRCUIT

TOSHIBA TC21428081 /87, BFT/ BTR - 80
BTR-
TECHNICAL DATA TC514280BJ/BZ/BFT/BTR- 10

NOTES:

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

2. All voltages are referenced to Vss.

3. Iccj, Iccs, Icca, Iccs depend on cycle rate.

4. Icci, Iccadepend on output loading. Specified values are obtained with the output open.

5. Address can be changed once or less while RAS=Vjy,. In case of Icc4, 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
CAS before RAS refresh cycles instead of 8 RAS only refresh cycles are required.

7. AC measurements assume tT=>5ns.

8. Viyg (min.) and VjL (max.) are reference levels for measuring timing of input signals. Also,
transition times are measured between Vig and ViL.

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

10. torr (max.) and togz (max.) define the time at which the output achieves the open circuit condition
and are not referenced to output voltage levels.

11. Either trcy or trrH must be satisfied for a read cycle.

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

13. twcs, tRwD, tcwD, tAwD and tCcpwD are not restrictive operating parameters. They are included
in the data sheet as electrical characteristics only. If twcs=twcs (min.), the cycle is an early
write cycle and the data out pin will remain open circuit (high impedance) through the entire cycle;

If tRwpZtrRwp (min.), tcwp=tcwp (min.), tawp2tawp (min.) and tcpwp=tcpwp (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 conditions is satisfied, the condition of the data
out (at access time)is indeterminate.

14. Operation within the tRcp (max.) limit insures that trac (max.) can be met.
treD (max.) is specified as a reference point only: If trcp is greater than the specified trcp (max.)
limit, then access time is controlled by tcac.

15. Operation within the trap (max.)limit insures that trac (max.) can be met.

tRAD (max.) is specified as a reference point only: If tRap is greater than the specified trRaD (max.)
limit, then access time is controlled by taa.

TC514280B)—7
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INTEGRATED CIRCUIT .
TOSH'BA TC5142 /BZ/BFT/BTR:70
TECHNICAL DATA TCaiaa08) Ba BEr B TR 30

READ CYCLE

Vin N
S
V"_ -~
Iesu
|tCRP < trcD - tRSH -~
Vig — X
UCAS, } \\‘ teas /
[CAS ViL — tRAD - b
t -

e o & @@

treH

tres tRRH

o |
e .y

- tRac | i’ P _ -
1101 Vor— v d X
V018 v — OPEN X DATA-OUT /
| ez,

Note: Dy = OPEN % : “H" or “L”

TC514280B)—8
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INTEGRATED CIRCUIT
TOSHIBA

TC514280BJ/BZ/BFT/BTR-70
TC514280B)/BZ/BFT/BTR - 80
TC5142808)/B2/BFT/BTR-10

TECHNICAL DATA

UPPER BYTE READ CYCLE

/] \

RAS
P
K
s
cre < tReD tRsH < CRP

Vi —— z
TCAS \\: teas / /

Vi — X

tcrp

trRAL

AAAAA - o T @

tRcH

tRRH

a0 | \

e .y

——teac torr
RAC toez
0 K { ATA )
_ \ y
t
Note: Dy (VO1~1/09) =Don't Care % : "H" or "L"

Din (171010~1/018) = OPEN

TC514280Bi1—9
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TOSHIBA

INTEGRATED CIRCUIT

TECHNICAL DATA

TC514280B)/8B
TC514280BJ/B
TC514280B)/8B

Z/BFT/BTR-70
Z/BFT/BTR-80
Z/BFT/BTR-10

LOWER BYTE READ CYCLE

C
wy

]
- W

AO~AS8

o1
~1/09

11010
~1/018

" ~ / N
w0 N .
< CRP | treD tcsr: - tRsH tere

S B \

- e, @
w N

" N\ ZZ .
://0”: oPEN :f DATA-OUT Rr

oL &

Note:

Din (VO1~1/09) = OPEN

D\ (1010~1/018) = Don't Care

: "H" or "L"

TC5142808)—10
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INTEGRATED CIRCUIT

TOSHIBA TECHNICAL DATA

TC514280BJ/BZ/BFT/BTR-70
TC514280B)/BZ/BFT/BTR- 80
TC514280B)/BZ/BFT/BTR-10

WRITE CYCLE (EARLY WRITE)

tre
- tRAS e trp
V|H — -
S N N
|| — N —
tesk -
| tERP tRCD tRsH - < CRP
— Viy — 2
s /'I N—e—/  /
L S VlL -_— tRAH =
tasr =

AAAAA mEERE

- \eu=y
- T
e ‘Em.

: “H" or "L”

Note: Doyt = OPEN

TC€5142808)— 11
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INTEGRATED CIRCUIT
TOSH'BA TC51428081/BZ/BFT/BTR:70
TECHNICAL DATA T 1ta800) Ba/BET /BTN 0

UPPER BYTE WRITE CYCLE (EARLY WRITE)

s D YO o D
o N

T
=, D -

% :"H" or "L

tRPC'
Vin —Z7 7,
RS /% 2
Vit tRAH
. - trat

Note: Dy (/O1~1/09)=Don’t Care
Doyt = OPEN

TC€514280BJ—12
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INTEGRATED CIRCUIT

TOSHIBA TECHNICAL DATA

TC5142808)/BZ/BFT/BTR-70
TC514280BJ/BZ/BFT/BTR - 80
TC514280B)/BZ/BFT/BTR-10

LOWER BYTE WRITE CYCLE (EARLY WRITE)

ViH - X
ws \
ViL X

|

N

"

tcre D
ViH —
[CAS
Vi —

et

et

iRsH
"
tas /
trat >

N

< traH
tAsSR tasc. | tea
-<—>| P
Vin B o
AAAAA / ROW coL
ViL I 7 N

trap |

towt

w " = —

//;//////// ),

= 7 ///////////////////// .

e ‘e

¥ .

Note: Dy (/010~1/018) = Don’t Care

Dout = OPEN

: “H" or “L*

TC5142808)—13
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INTEGRATED CIRCUIT
TOSHIBA 1C2142008) 02/ BET/BTR - B0

TC514280BJ/BZ/BFT/BTR-10

TECHNICAL DATA

WRITE CYCLE (OE CONTROLLED WRITE)

=2 & N
Wi e N
e N, .

“w \ /

e et

Note: Dgyrt = OPEN : “H" or “L”

TC51428081— 14
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INTEGRATED CIRCUIT
TOSHIBA TC5142808)/B2/BFT/BTR - 70
TECHNICAL DATA |  TC31428081/82/BFT /BTR - 10

UPPER BYTE WRITE CYCLE (OE CONTROLLED WRITE)

tre

———

— tras trp
e Vg —~ / \
v V: — \‘ g/
4.}_&, ~ [ s - tRsH . icrp
Ve \\ cas / /
Vip — = . d
e, itRPC'
tasr| [RAH tace 1T tCAH» .
AO~A8 z‘” /%i ROW@: COLUMN W / / / / //
i t L | )
twe
e Y N 1/ ) .
toos toen

¥  awmw
o, T T

Note: Dy (/O1~1/09)=Don’t Care % :"HY or "L

Dout = OPEN

T7C5142808)—15
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INTEGRATED CIRCUIT s
TOSHIBA TC514 BJ/BZ/BFT/BTR:?O
TECHNICAL DATA Te2142008) /B2 1 BET/BTR - 0

LOWER BYTE WRITE CYCLE (OE CONTROLLED WRITE)

tre
< tras trp

e VK :\ /-z————-\

Vi —

N
s N\

< tesH -

LCRP trep - tRsH . < CRP
v g tcas -
I N / /
Vi —, trap - 2
it

trAL

- %{' @ MW i 7

\

l

e N // 2
S aan

o N

Note: Dy (/O10~1/018) =Don't Care V4 “H" or "L
Doyt = OPEN :

TC5142808)—16
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TC514280BJ/BZ/BFT/BTR-70
TC5142808J/BZ/BFT/BTR- 80
TC514280BJ/BZ/BFT/BTR-10

INTEGRATED CIRCUIT
TOSHIBA

TECHNICAL DATA

READ-MODIFY-WRITE CYCLE

=._ N ,f_,\_
poss " %{OW& }@< QOLUM;Q{E%////////////////{/L////////////////%
w " 77 //f ‘ \‘ 2&?{///////// .

toea

_ IH I
ot \ /
L — X
toeo
- trac tos) | low

V —

" OPEN DATA-IN W /
Vi —

1101 teac
N > toez

~1/018 LEL)
Voh— ¢
OPEN %qmm-om}
LVOL I

: "H” or "L"

T€514280B)— 17
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INTEGRATED CIRCUIT C514280B)/BZ/BFT/BTR-70
T R-
TOSHIBA . \iCAL DATA |  TC5iazscessz/srr/sie o

UPPER BYTE READ-MODIFY-WRITE CYCLE

trvw —
< tras o] [tRP
Vi — 3 ,
VIL — \-k /
¢ tesu te
CRP treD = tRsH RP
‘ R teas Rl
JeAS Vig — X \ ‘V ]r-
ViL — \ X
tcre trpC
Vi
LCAS
Vi - trRAD
tasr| |tram  tasc tcan
- 'y
VIH - B
s " TR on MR Y.
Vi A * A Z
tawp L towe I
tRes towp trwi
DI
Vi — 7 X ™
we ) N
Vi trwD T
- taa
toea
Vig — > \r
OE v \
T X
toep .
- trAC - S ‘tDH;
V —
H OPEN DATA-IN }%///////
Vg T 2
11010 teac
~1/018 teuz L1 toez
o
Vow— i X
OPEN baTA-OUY 'a
VoL

% : "H® or "L”
Note: Dy {(¥O1~1/0Q9) =Don't Care
Doyt (1O1~1/09) = OPEN

7C5142808)—18
1992 -02-01
TOSHIBA CORPORATION




'NTEGRATED ClRCUlT TC514280BJ/BZ2/BFT/BTR-70
IBA :
TOSH TECHNICAL DATA |  IS3142808)/2/BFT/8TR -80

LOWER BYTE READ-MODIFY-WRITE CYCLE

- trmw .
tras | e tRP
Vi =",
- N \
VIL _ - 2
tcrp trPC
Vig —
UCAS /
Vi /L
. tesn . .
D t
PPl < treD . tCASRSH ere
C Vi — - >
CAS \
Vi — < RAD =
tasr| |tRaH  tasc tcaH
'4—»- - -
Vi — - X/
A0~AS8 ROW COLUMN }% / // // /
ViL *x
tawD toewl
tRes towp tRwi
twp
Vi —77 7 "\ / /
WRITE
Vv / X /
t trwD
taa
- ~ | toga
Vg — Rig 2
OE \ /
ViL — x
toep
- trAC tos| [ tow
Viy — 3
OPEN DATA-IN /
Vie —
1101 teac
~1/09 tez ot loez
==
Vou— s N
OPEN ——@Qnm-om}
Voo™

% : "H" or "L
Note: Dy (VO10~1/018) = Don't Care
Doyt (/010~1/018) = OPEN
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INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

TC5142808)/8Z/BFT/BTR-70
TC514280BJ/BZ/BFT/BTR- 80
TC5142808BJ/BZ/BFT/BTR-10

FAST PAGE MODE READ CYCLE

trase - tre
ViR — ’\ /‘ b
RAS
ViL — x A \
tpc tpc tRsH t
- - - > RP
tcrp treD tcp tRHGP c <
< | > - € >
v ‘tCAS > - N 1 t A - A - tcAs
A
[
[CAS Vii — tpan . B 7 ~ " 4 4
tesH RAL
tcan
t T
tasr < tasc - teal ASC ey tasC CA
Vik o b -+ 3
A0~A8 v ROW g COL.1 CcOoL.2 COLN é
| R I 7
tres treH tacs  RCH|, tRes tRCH
ViH 7 o 3 g TROH
WRITE
ViL ¢ tRRH
taa taa - AR -~
D " tcra " cpa .
toea B 10EA toea
V|H —_— I = %
ot .
Vi — x =X
t t t
trac 1t9;; ‘tCAC l OFF CAC OFF
. teac logz | taz i* Jogz T}_g| Loz
czl
VOH —— —\L
1101 OH i i R
~018 v, Oour ! Cour 2 A 4

Note: Djy = OPEN

: “"H" or "L"

TC514280B)—20
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INTEGRATED CIRCUIT TC514280B)/BZ/BFT/BTR-70
TOSHIBR * recunicaL pata | ISie R R %

FAST PAGE MODE BYTE READ CYCLE

trasp tre
Vi — X a—
s \ /N
VIL b -~ A
{4 trsH
tcre treo | tep trHer | > |tere
eas <« CAS
Vi — tRAD .\\\\- /r- b ]1
veAs N \
ViL — ’ . S Z /
tpg -~
‘ tere B tp _ tRPC
N - -
Vin —7 3 2
LCAS v /t \
([ RAH 1
tesH traL
t >
tasg, tasc tca tasc *C:T tasc| [icar
VIH —_— RS L i’ L /
AO0~AS8 ROW COLA CcoL.2 COL.N %
Vi " o x - K
tres tReH | ltres el trcs trer
3 e b
Vi — 3 £
WRITE v /
iL tRRH
t t t
AA ~tor AA I~ AA
10EA lozAl toea
Vih — 2
of ViL — R X L //‘///
tcac ltOFF
taz | logz
VoH — Y
/01 OoH o 2 D
~109 vo — e 4
- tac . torE. - tCAC' N torr
<A :oez ez, toE2
v oz . —
— D= p -
1010 OH y, R o
~UO18 vg — N our 1 |/ N P
7 - oy »
Note: Dyy = OPEN % : "H® or "L

TC51428081—21
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TOSHIBA

INTEGRATED CIRCUIT

TECHNICAL DATA

TC514280B)/BZ/BFT/BTR-70
TC514280BJ/BZ/BFT/BTR- 80
TC514280BJ/BZ/BFT/BTR-10

FAST PAGE MODE WRITE CYCLE (EARLY WRITE)

AQ~AS8

17101

~1/018

tRASP fRP
\\il: : \-k ,-/ -‘\_
- tpc tpc _
tcrp treo | e tep s e j tc::sn' ltgzi
c . N NN
tesH trAL
tass tase 1o [dean tasc] tgAg t‘:Ag %
Vig — "\ - !
% ROW % \ COoL.1 CcOoL.2 % COL.N M
Vie E—‘JtRAD - ) oL o
— e mH s t\x:Hr twes twey e
I WA =
e ////// ///////////////A

oM

tps

DH

tos

Note:

Doyt = OPEN

Din 2 @

: “M" or "L"

TC5142808)—22
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INTEGRATED CIRCUIT
TC5142808B)/BZ/BFT/BTR - 70

IBA :
TOSH TECHNICAL DATA |  ICsidzsoel/sz/srr/ste- o

FAST PAGE MODE BYTE WRITE CYCLE (EARLY WRITE)

e trasp ‘tRp'
s N / ﬁ\_
) trc teg 1
tcrp trep e | tep tRsH tere
Vo — pigED Clteas oy L i o teas J;_M
v NI I’
tcrp tree
| Ve —77 |0 A DL %
s 4 N/
tesH tRAL
tasy tase, | [team , t(A_S»C tcan Tasc| [tca
M Y D
!*t:;Dcs' « tcvaLVCH o twes ‘:V:C;;:,L s t;‘:L tRWL
. [T VIl V)t
>N - =
tos tow
"o P~
105 o ton tos
. B - Y - G
Note: Dgyr = OPEN // "H" or “L"

TC514280B)—23
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TOSHIBA

INTEGRATED CIRCUIT

TECHNICAL DATA

TC514280B)/8Z/BFT/BTR-70
TC5142808)/BZ/BFT/BTR - 80
TC514280B)/BZ/BFT/BTR-10

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

WRITE

17101
~/018

Vi

trasp . ‘tgp
——
— x tesH w
trep tep - tcrp \
terMW ol trRMW — trsH
- _‘_\ teas - tcas Zl‘ P o~ tcas /
— tRAD \ X -Z X% Z /
tep
traM tcan - traL
task Tas teap tas . tasc
Rl Xk > ¥k - ¥
tacs - tewp tc;*wotcwD B e towo tawl
— r N lowe
_/% tawp \‘—-1/ tawp \C—’/ tawp &
 Itaa towl taa towt taa
1oeA twe oeA twe oea twp
—} \J U
t °
. teac <ClEI)tos tCPAtCAC ‘_0_521 tos - :CAC to'E tos
- ' -
: Din 1 @F Din2 E <g Din N E——
—hdon Fos 2
tcu’ OFZ terz toez ez toe
_ e ;%ﬂpomz‘( O pouN—

: "H" or “L”

TC514280B)—24
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TOSHIBA

INTEGRATED CIRCUIT

TECHNICAL DATA

TC514280B)/BZ/BFT/BTR-70
TC514280BJ/BZ/BFT/BTR- 80
TC514280BJ/BZ/BFT/BTR-10

FAST PAGE MODE BYTE READ-MODIFY-WRITE CYCLE

A2
AO~AS8
ViL

v
Wre ?

1101
~1/09

71010
~1/018

Vo

Vou
(

trase . trp
- '\ tesH . i \
tRCD tcp tcre
tpamw o termw . tRsH
= |~ tcas . tcas
- '\ tcan /]
—_— trAD \ X -Z
D tcp
tcas N
tRAH tean tral
tasR, tas tean tas tasc
3@5@? Xk 2 Y0k - K
- trwo tewp e tcpwo
tRcs < tewp - tcpwp . tewp LtRwL
70 \ L/ \ |/
— tawp N tawD etk tAWD
tan towt - tan tewl laa
10E4 twe 1.} Twe toea)
]
trac tcpa XoED tcpa
tcac teac l tos teAC
—_— ;-
N\
_ 02—
tauz foez
_ AF
y,
- 4 EOUTZl
toep tOEQ
|tos tos
R k ;
_ éDml ) Qg DN p—
DH
_,L.}_DH_ fox
oz toez tez toe
— Do) Do
T A _FDourv{ % outhy

T7C514280B5—25
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INTEGRATED CIRCUIT
TOSHIBA TC51428081/BZ/BFT/BTR:70
TECHNICAL DATA T ae0n) /) BFT/BTR. 30

RAS ONLY REFRESH CYCLE

trc

- trp .
tras .
Vi — s~
s \ /
Vg —
tcre trpc
Vg — 7 X
e ./ \_/
[CAS Vi~
tasr| |tRaAH
<> |

T

~ Note: WRITE, OE="H" or “L"

Dy =Don't Care : “H” or "L”

Dour = OPEN

CAS BEFORE RAS REFRESH CYCLE

tre

oo

w T N P
ws K y @ @
o1~ Vor——  \ OPEN

018 voo— ___/

: "H* or “L”

Note: WRITE, OF, A0~A8="H" or “L"
Dy = Don't Care :
TAS before RAS refresh is performed when either UCAS or [CAS meets this timing.

T1€5142808)—26
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INTEGRATED CIRCUIT
TOSHIBA T daeon) o e AR 8

TECHNICAL DATA TC5142808J/BZ/BFT/BTR-10

HIDDEN REFRESH CYCLE (READ)

tre tre

€ L 2y -

S I s e N
TN I
o - G | | W% i

% N\ di..

tcac torrF

g 1082
o1 Vow — y & X
~i018 DATA - OUT —
oL —— X

,—

tRAC

Note: D;y = OPEN : YW or "L

T1C5142808)—27
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| INTEGRATED CIRCUIT
TOSHIBA TC5142808]/BZ/BFT/BTR:70
TECHNICAL DATA 1€3142808) ) b2/ BFT/BTR- 10

HIDDEN REEFRESH CYCLE (WRITE)

!
—_—

R tre -
- traS trp trp
trAS |
Viu N [ N
RS N N
Vi —— X £ >
tere trReD t teHR

1 tcrpe

Fu—/ | [ N b
W. ‘®leme.

C

o |
> @@

N

: “H” or "L”

TC€5142808)—28
1992-02 - 01
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TOSHIBA

INTEGRATED CIRCUIT
TECHNICAL DATA

TC514280B)/BZ/BFT/BTR-70
TC514280BJ/BZ/BFT/BTR - 80
TC5142808)/BZ/BFT/BTR-10

CAS BEFORE RAS REFRESH COUNTER TEST READ CYCLE

trp

T“ e
S A :
I T

N

troH

Y.

LorF

taa

le—

torz

OPEN

Note: Dy = OPEN

Y S
DATA-QUT }————
X 7
| L2

: "H" or "L"

TC514280B)—29
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INTEGRATED CIRCUIT rCs1a280
TOSHIBA 1C2142808) B2, BFT/BIR - 80

TECHNICAL DATA TC514280BJ/BZ/BFT/BTR- 10

CAS BEFORE RAS REFRESH COUNTER TEST WRITE CYCLE

tras

Ve — A X
s %
Vii — A
¢ L teet tRsH tcre
CSR tcuR - D) teas
Viy — = ’\ - /
L Vi — X

e =

tawl
towl

twes twen

"7 Lo
N ..
Soun . % W e

Note: Doyt =OPEN % : "H" or "L”

TC5142808)--30
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INTEGRATED CIRCUIT

TOSHIBA TECHNICAL DATA

TC514280BJ/BZ/BFT/BTR-70
TC514280BJ/BZ/BFT/BTR - 80
TC514280BJ/BZ/BFT/BTR-10

CAS BEFORE RAS REFRESH COUNTER TEST READ-MODIFY-WRITE CYCLE

tras

trp

g J A -
T LA A
. aE
w L

ez ﬁ@ e

: "H" or "L"

TC5142808)—31
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INTEGRATED CIRCUIT
TOSHIBA TC5142808)/B2/BFT/BTR - 70
TECHNICAL DATA |  TC3142808)/B2/BFT/BTR- 10

OUTLINE DRAWING (S0J40 - P -400)

40 1
(mmmmmﬁmmmmmnﬂmmmmr—lné
)
gl =
[ o
@ &
S| 2
QCR —/ Y
S D 1 WA [ D O (VU 0 J D SO S (A (D ) O O 150 (R A ) S D (O A
1 20
26.46MAX
. 26.04+0.12

0.7110.1

0.8MIN
3.530.2

=lo] 0.4330.1 5T 18 )

Unit in mm

Y

9.371YP
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INTEGRATED CIRCUIT

TOSHIBA TECHNICAL DATA

TC514280BJ/BZ/BFT/BTR-70
TC514280BJ/BZ/BFT/BTR - 80
TC514280BJ/BZ/BFT/BTR-10

OUTLINE_DRAWING (Z1P40 - P — 475)

Unit in mm
3.05max
7 ]
~| 3
(=} ~
+i o
~| o+
e B
i o
m
o
N +
(=] [Vs]
—_—i ey
Q
0.835 1vp
0.25¢ s
, 51.7 max
51.2+0.2

12

40
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INTEGRATED CIRCUIT TC514280BJ/BZ/BFT/BTR-70
TOSHIBA  recunicar pata | TIRENRERIERS

OUTLINE DRAWING (TSOP44 - P — 4008)

44 35 32 23
EARAAEAARA HAAAHHAABE —  F

)
- o
'k
sl =
LLO +—t <)
HHHHHﬁHHH HdHdE6HHBEEERE 3
i 10 13 22
0.805TYP 0.30.05
. H 3013
L 18.81 MAX
\V| 18.4140.1 é %

2]0.1]

0.1+0.05,

Unit in mm

A
0AS t%.o‘&
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INTEGRATED CIRCUIT
TC5142808)/BZ/BFT/BTR- 70

TOSHIBA  recunica pata | Teliieiat/an/sns

OUTLINE DRAWING (TSOP44 - P - 400Q)

1 10 13 22
HBHAHBAHANH HHHRHEIHHHQW i
r ) )

O

10.16+0.1
11.764+0.2

I

‘é}ﬁﬁaaﬁbaa ELEECELELE |
44 35 32 23

0.805TvR| | _ . 03005 1515 5
L 18.81MAX

| 18.4140.1

1.040.1
1.2MAX

0.1+0.05,

Unit in mm

A
045 005

0.5+0.1
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