TCH1V4260DFTS60/70

PRELIMINARY
262,144 WORD X 16 BIT DYNAMIC RAM

Description

The TC51V4260DFTS is the new generation dynamic RAM organized 262,144 word by 16 bits. The TC51V4260DFTS uti-
lizes 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 TC51V4260DFTS to be packaged
in a standard 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 3.3V+0.3V
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 TC51V4260DFTS | TC51V4260DFTS
* Single power supply of 3.3v+0.3V with a built-in Vgg ITEM o -
generator ) i
* | ow Power trac  BRAS Access Time 60ns 70ns
- 342mW MAX, Operating tan  Column Address 30ns 35ns
- (TC51V4260DFTS-60) Access Time
- 288mW MAX. Operati)ng tcac  CAS Access Time 15ns 20ns
- (TC51V4260DFTS-70 o Ti 11
- 5.5mW MAX, Standby tre Cycle Time Ons 130ns
* Outputs unlatched at cycle end allows two-dimensional tre gast Pa.ge Mode 40ns 45ns
) . ycle Time
chip selection

* Read-Modify-Write, CAS before RAS refresh, RAS-only
refresh, Hidden refresh, Self refresh, and Fast Page
Mode capability

* All inputs and outputs TTL compatible

* 512 refresh cycles/64ms

* Package TC51V4280DFTS: TSOP44-P-400B

Note: For packaging details see Mechanical Dimensions section.



TC51V4260DFTS-60/70

Standard DRAM

Pin Name
AD ~ A8 Address Inputs
RAS Row Address Strobe
UCAS Column Address Strobe/Upper Byte Control
LCAS Column Address Strobe/Lower Byte Control
WE Write Enable
OE Output Enable
/01 ~ /016 Data Input/Output
Vee Power (+3.3V)
Vgs Ground
N.C. No Connection

Pin Connection (Top View)
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Standard DRAM

TC51V4260DFTS-60/70

Block Diagram
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Absolute Maximum Ratings
ITEM SYMBOL RATING UNIT NOTE
Input Voltage Vin -0.3~V+0.3 v 1 ’
Output Voltage VauTt -0.3~Veet+0.3 V 1
Power Suppiy Voltage Veo -0.3~4.6 v 1
Operating Temperature TorRr 0~70 °C 1
Storage Temperature Tsta -55~150 °C 1
Soldering Temperature (10s) TsoLpER 260 °C 1
Power Dissipation Pp 500 mw 1
Short Circuit Output Current lout 50 mA 1




TC51V4260DFTS-60/70 Standard DRAM DR04031194

Recommended DC Operating Conditions (Ta = 0 ~ 70°C)

SYMBOL PARAMETER MIN | TYP MAX UNIT NOTE
Voo Supply Voitage 3.0 3.3 36 v 2
ViH Input High Voitage 22 - {Vpo+0.3* Vv 2
Vi [nput Low Voltage -0.3* - 0.8 v 2

Voo + 1.2V at pulse width < 20ns (pulse width is measured at Vo)
**-1.2V at pulse width < 20ns (pulse width is measured at Vgg}

DC Electrical Characteristics (Voc = 3.3V £ 0.3V, Ta = 0 ~ 70°C)

SYMBOL PARAMETER MiN MAX UNIT NOTE

OPERATING CURRENT TC51V4260DFTS-60 - 95

lee Average Power Supply Operating Current TC51VA260DFTS0 ” mA Sé4
(RAS, UCAS, LTAS, Address Cycling: tre=tre MIN) - -
STANDBY CURRENT

lcoe Power Supply Standby Current - 1 mA
(RAS=UCAS=LCAS=V,) '
RAS ONLY REFRESH CURRENT TC51V4260DFTS-60 - 95

locs  |Average Power Supply Current, RAS Only Mode mA 3,5
(RAS Cycling, UCAS=LCAS=V : tre=trg MIN.) TC51V4260DFTS-70 - 80
FAST PAGE MODE CURRENT TC51V4260DFTS-60 - 50 34

lcca Average Power Supply Current, Fast Page Mode mA i
(RAS =V, UCAS, LCAS, Address Cycling: tpo=tpg MIN,) | 1C051V4260DFTS-70 | - 45 5
STANDBY CURRENT

lecs Power Supply Standby Current 200 MA
(RAS=UCAS=LCAS= Vc-0.2V)
CAS BEFORE RAS REFRESH CURRENT TC51V4260DFTS-60 - 95

icce Average Power Supply Current, CAS Before RAS mA 3,5
Mode (RAS, UCAS, LCAS, Cydling: tao=tne MIN.) TC51V4260DFTS-70 | - 80
BATTERY BACK UP CURRENT
Average Power Supply Current, Battery Back Up Mode

lcey (RAS Cycling, UCAS or LCAS = CAS Before RAS Cycling or 0.2V, - 300 MA 3,6

OF, WE, A0~A8=Vc-0.2V or 0.2V, 1/01-1/018 = Ve - 0.2V, 0.2V o
OPEN: tRC = 125[1,8, tF{AS = tRAS MIN. ~ H,LS)

SELF REFRESH CURRENT
Average Power Supply Current, Self Refresh Mode

'ccs | (RAS-UCAS-LCAS= V,,OF, WE, A0~A8=V(c-0.2Y or 0.2V, ©o| %0 1 uA
/01 ~1/018 = Vg - 0.2V, 0.2V or OPEN)
INPUT LEAKAGE CURRENT

Iy Input Leakage Current, any input -10 10 LA
(OVEVySV e, All Other Pins Not Under Test=0V)

| OUTPUT LEAKAGE CURRENT 10 10 A

O) Doy is disabled, (OV<VouT<Vegc) K
OUTPUT LEVEL

VoH  |outout "H Level Voltage (Ioy7=-2mA) 24 - v

Vo |QUTPUTLEVEL ) 04 v

Output “1” Level Voltage ([ot=2mA)
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Electrical Characteristics and Recommended AC Operating Conditions {Voc = 3.3V +£ 0.3V, Ta = 0~70°C) (Notes 7,8,9)

TC51V4260DFTS
SYMBOL PARAMETER -60 -70 UNIT | NOTES
MIN | MAX MiIN MAX
tre |Randem Read or Write Cycle Time 110 - 130 - ns
tamw | Read-Medify-Write Cycle 155 - 180 - ns
toc  |Fast Page Mode Cycle Time 40 - 45 - ns
trrmw |Fast Page Mode Read-Modify-Write Cycle Time 85 - 95 - ns
trac | Access Time from RAS - 60 - 70 ns 101’:55’
tcac |Access Time from CAS - 15 - 20 ns | 10,15
tan  |Access Time from Column Address - 30 - 35 ns 10,16
topa  |Access Time from CAS Precharge - 35 - 40 - 10
torz |CAS to Cutput in Low-Z 0 - 0 - ns 10
torr  |Output Buffer Turn-off Delay 0 15 4] 15 ns 11
tr  |Transition Time (Rise and Fall) 3 50 3 50 ns
tzp |RAS Precharge Time 40 - 50 - ns
tras |RAS Pulse Width 60 (10,000 | 70 |10,000| ns
trasp |RAS Pulse Width (Fast Page Mode) 60 (100,000 70 1100,000| ns
trgy | RAS Hold Time 15 - 20 - ns
e RAS Hold Time from CAS 35 ] 40 ) ns
Precharge (Fast Page Mode)
tcsq |CAS Hold Time 60 - 70 - ns
tcas |CAS Pulse Width 15 110,000 | 20 {10,000| ns
trep  |RAS to CAS Delay Time 20 45 20 50 ns 15
trap |HAS to Column Address Delay Time 15 30 15 35 ns 16
tcrp  |CAS to RAS Precharge Time 5 - 5 ns
tcp  |CAS Precharge Time 10 - 10 - ns
tasg  |Row Address Set-Up Time 0 - 0 - ns
{gan | Row Address Hold Time 10 - 10 - ns
tasc 1Column Address Set-Up Time 0 - 0 - ns
tcaq  {Column Address Hold Time 15 - 15 - ns
trar  |Column Address to RAS Lead Time 30 - 35 - ns
tgos |Read Command Set-Up Time 0 - 0 - ns .
they |Read Command Hold Time Q - 0 - ns 12
ary  {Read Command Hold Time referenced to RAS 0 - 0 - ns 12
twen [ Write Command Hold Time 10 - 15 - ns
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Standard DRAM

DR04031194

Electrical Characteristics and Recommended AC Operating Conditions (Cont)

Note: Please refer to Timing Diagrams Number 1.

TC51V4260DFTS
SYMBOL PARAMETER -60 ~70 UNIT | NOTES
MIN MAX MIN MAX
twp  |Write Command Pulse Width 10 - 15 - ns
tawr | Write Command fo RAS Lead Time 15 - 20 - ns
towr  |Write Command to CAS Lead Time 14 - 20 - ns
tpg  |Data Set-Up Time 0 - 0 - ns 13
1oH Data Hold Time referenced to RAS 10 - 15 - ns 13
trer | Refresh Period - 8 - 8 ms
twes | Write Command Set-Up Time 0 - 0 - ns 14
tcwp |CAS to WE Delay Time 40 - 45 - ns 14
trwp |RAS to WE Delay Time 85 - 95 - ns 14
tawp | Column Address to WE Delay Time 55 - 60 - ns 14
tcpwp | CAS Precharge to WE Delay Time 80 - 65 - ns 14
tcgr  |CAS Set-Up Time (CAS before RAS Cycle) 5 - 5 - ns
tchr  |CGAS Hold Time (CAS before RAS Cycle) 10 - 15 - ns
trpe | BAS to CAS Pracharge Time 5 - 5 ns
tcpr  |CAS Precharge Time (CAS hefore RAS Counter Test Cycle) 20 - 30 - ns
tron | RAS Hold Time referenced to OE 10 - 10 ns
toea | OE Access Time - 15 0 20 ns 10
toep  |CE to Data Delay 15 15 - ns
togz | Output buffer turn off Delay Time from CE 0 15 0 15 ns 11
toen |OE Command Hold Time 10 - 10 - ns
topg  |Qutput Disable Set-Up Time 0 0 - ns
tywcs  |Masked Write Set-Up Time 0 - 10 - ns
Capacitance (Vg = 3.3V £ 0.3V, f = 1MHz, Ta = 0 ~ 70°C)
SYMBOL PARAMETER MIN MAX | UNIT
Ch Input Capacitance (A0O~A8) - 5
Ci,  |input Capacitance (RAS, UCAS, LCAS, WE, OF) - 7 pF
Co input Capacitance (I/O1~1/0186) - 7
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Notes: %
1. Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. §
2. Allvoltages are referenced to Vgg. %
3. leet loea locss loces depend on cyale rate. i
4. o legs depend on cutput loading, Specified values are obtained with the output open. %
5. Acdress can be changed one or less while RAS=V)_. In case of lgzy, it can be changed once or less during a fast page mode cycle {(tec). !
6. o

An initial pause of 500us is required after power-up followed by 8 RAS only refresh cycles beiore proper device operation is achieved. When the internal §
refresh counter is used, a rinimum of 8 TAS before RAS refresi cycles instead of 8 RAS only refresh cycles are required.

7. 1pag (mex.) = 1ps is only applied to refresh of battery back-up. tgag (Max.) = 10us is applied to functional operating.

8. AC measurements assume tr=5ns.

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

10. This parameter is measured with a load equivalent to 1 LVTTL lcad and 100pF at Vg = 2.0V (lgyr = -2mA), Vo = 0.8V (lnr = 2mA}.

1. topr (Mmax.) and togz (Max.) define the time at which the output achieves the open circuit condition and are not referenced to output voltage levels.

12. Either tgon or trry Must be satisfied for a read cycle.

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

14 twes: trwp. towo. tawp and topwp are net restrictive operating parameters. They are included in the data sheet as electrical characteristics only. If tyes
2twes (Min.), the cycle is an early write cycle and the data out pin will remain open circuit (high impedance) through the entire cycle; 1§ trwD=tRwp (Min.,
tewptown Min., tawptawe (Min. and topwpicpwp IMin.) (Fast Page Mode), the cycle is a Read-Modify-Wite cycle and the data out will contain data

read from the selected cell: If neither of the above sets of conditions are satisfied, the condition of the data out (at access time) is indeterminate.
Operation within the tgep (Max ) limit insures that tgag can be met. trep (Max.} is specified as a reference point only: If ircp is greater than the specified
trep (max.) iimit, then access time is controlled by {gac.

Cperation within the tgap (max.) limit insures that tpae (Max.) can be met. tgap (Max.) is specified as a reference point only: if trap is greater than the
specified tgap (max.) limit, then access time is controlied by taa.

15.

16.



