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4,194,304 WORD X 4 BIT DYNAMIC RAM

&

Description , ‘X\\' o

The TC51 164OOBSJ/BSTE;ﬂj@ ew generation dynamic RAM organized 4,194,304 word by 4 bit. The TC5116400BSJ/BST

utilizes Toshiba's CMOS;}S}TIQOT{ gate process technology as well as advanced circuit techniques to provide wide operating

margins, both internaliitand to the system user. Multiplexed address inputs permit the TC5116400BSJ/BST to be packaged in

a 26/24 pin pl%@fisr?‘ (300mil), 26/24 pin plastic TSOP (300mil). The package size provides high system bit densities and is
0

~7

compatible wi wid/ey available automated testing and insertion equipment. System oriented features include single power
supply of SV 10% tolerance, direct interfacing capability with high performance logic farnilies such as Schottky TTL.

Features Key Parameters
AN
. 471@4,804 word by 4 bit organization

* Fast access time and cycle time TC5116400BSJ/BST
* Single power supply of 5V+ 10% with a built-in ITEM
Vgg generator -60 -0
¢ L ow Power trac  BAS Access Time 60ns 70ns
- 440mW MAX. Operating tan  Column Address 0ns 35ns
- (TC5118400BSJ/BST-60) Access Time
- 385mW MAX, Operating tcac  CAS Access Time 15ns 20ns
- (TC5116400BSJ/BST-70) ; Cvae T 110 e
- 5.5mW MAX. Standby Ro _vyce Time ns ns
* Qutputs unlatched at cycle end allows two- tpc  Fast Page Mode 40ns 45ns
dimensional chip selection Cycle Time
¢ Common |/O capability using “EARLY WRITE”
operation
* Read-Modify-Write, CAS before RAS refresh,
RAS-only refresh, Hidden refresh, Fast Page
Mode and Test Mode capability
* Allinputs and outputs TTL compatible
* 4096 refresh cycles/64ms
* Package TC5116400BSdJ: SOJ26-P-300C QN
TC5116400BST: TSOP26-P-300D p \\\ >
Note: For packaging details see Mechanical Dimensions section. P

1. This technical data may be controlled under U.S. Export Administration Regulations and may be subject to the approval of the L.§& epa;im it of Commerce prior to export. Any export or re-export, directly or indi-
rectly, in contravention of the U.S. Export Administration Regulations is stnctly prohibited. V4
2. LIFE SUPPCRT POLICY

>
[xD

Toshiba products descrived n this document are not authorized for use as critical components in fife support systems withioutithie’written consent of the appropriate officer of Toshiba America, Inc. Life support sys-

tems are either systems intended for surgical implant in the body or systems which sustain life. ™ d

A critical component in any component of a life support system whose failure to perform may cause a ma\funcﬁ&hi)/f the life support system, or may affect its safety or effectiveness.

3. Theinformation in this document has been carefully checked and is believed to be reliable; however no responsLD‘D’(iycan be assumed for inaccuracies that may not have been caught. Allinformation in this data book
is subject to change without prior notice. Furthermore, Toshiba cannot assume responsibiity for the use of any lidehse under the patent rights of Toshiba or any third parties.
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TC5116400BSJ/BST-60/70

Standard DRAM

DR16020794

Pin Name

AQ ~ A1 Address Inputs
RAS Row Address Strobe
CAS Column Address Strobe
WE Write Enable
OE QOutput Enable

/01 ~ /04 Data Input/Output
Vee Power (+5V)
Vss Ground

Pin Connection (Top View)

Plastic SOJ
Vcc[: 1 26 jVss
o1 ]2 25 [Jwos
voz2[]3 24[Juo3
WE[}4 23[]&s
RAS s 22[]0E
A1Rr[]6 211749
A10R[]8 18] A8
ao[9 18] A7
ISERRl 17[] A6
A2 1 16[]As
A3[]12 15[ A4
Vee [ 13 14 ] vss

M 9097248 0028292 457
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Plastic TSOP
Vcc[o'l 26 ]Vss
o1 2 5[] vos
wox[] 3 24{] V03
WE[] 4 23] A
RAS[] s 2] CE

A1R[] 6 21[] A9
AtOR[] 8 19[] A8
Mg 9 18] A7
At} 10 17] A6
a2 n 161 ] A5
A3[] 12 15]] A4
vee[] 13 14 [] vss
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DR16020794 Standard DRAM TC5116400BSJ/BST-60/70

Bilock Diagram
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Absolute Maximum Ratings

ITEM SYMBOL RATING UNIT NOTE
Input Voltage Vin -0.5~Vee+05 \ 1
Output Voltage Vout -0.5 ~ Ve + 0.5 \Y 1
Power Supply Voltage Vee -05~70 \ 1
Operating Temperature Torr 0~70 °C 1
Storage Temperature Tsta -65 ~ 150 °C 1
Soldering Temperature (10s) TsoLpeR 260 °C 1
Power Dissipation Pp 900 mw 1
Short Circuit Output Current lout 50 mA 1

B S097248 0028293 393 M
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TC5116400BSJ/BST-60/70 Standard DRAM DR16020794

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

SYMBOL PARAMETER MIN. TYP. MAX. UNIT | NOTE
Voo Power Supply Voltage 4.5 5.0 5.5 A 2
Vi Input High Voltage 24 - Vgg + 0.5” \ 2
ViL Input Low Voltage -0.5** - 0.8 A 2

Vg + 2.0V at pulse width < 20ns (pulse width is measured at Veg).
.2 0V at pulse width < 20ns (pulse width is measured at Vgg).

DC Electrical Characteristics (Vg = 5V £ 10%, Ta = 0 ~ 70°C)

SYMBOL PARAMETER MIN | MAX | UNIT | NOTE

OPERATING CURRENT TC5116400BSJ/BST-60 - 80 4

lcct Average Power Supply Operating Current mA 3
(RAS, CAS, Address Cycling: tae = tag MIN) TC511640088J/BST-70 - |7 5
STANDBY CURRENT )

lcce Power Supply Standby Current - 2 mA
(RAS =CAS =V}
RAS ONLY REFRESH CURRENT TC5116400BSJ/BST-60 - 80

lces Average Power Supply Current, RAS Only Mode mA 3,5
(RAS Cycling, CAS = Vit tre = tac MIN.) TC5116400BSJ/BST-70 - 70
FAST PAGE MODE CURRENT TC5116400BSJ/BST-60 - 70 34

lcca Average Power Supply Current, Fast Page Mode mA ;
(BAS =V, CAB, Address Cycling: tpc = tog MIN.) TC51164008S./BST-70 - | 80 5
STANDBY CURRENT

lecs Power Supply Standby Current - 1 mA
(RAS =CAS = Vg - 0.2V)
CAS BEFORE RAS REFRESH CURRENT TC5116400BSJ/BST-60 - 80

lecs Average Power Supply Current, CAS Before RAS Mode mA 3,5
(RAS, CAS, Cycling: tge = tre MIN.) TC5116400BSJ/BST-70 - 70
INPUT LEAKAGE CURRENT

I Input Leakage Current, any input -10 | 10 nA
(OV <V < Vg, All Other Pins Not Under Test = 0V)

[ OUTPUT LEAKAGE CURRENT 10 10 A

00 |(Dgyr is disabled, (OV < Vout < Veo) K
OUTPUT LEVEL

Von Output “H” Level Voltage (loyt = -5mMA) 24 | - v
OUTPUT LEVEL

Vor Output “I” Level Voltage (loyT = 4.2mA) o N B

M 90972484 0028294 22T I
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DR16020794 Standard DRAM TC5116400BSJ/BST-60/70

Electrical Characteristics and Recommended AC Operating Conditions {Vce = 5V £ 10%, Ta = 0~70°C) (Notes 6,7,8)

TC51164008S4/BST
SYMBOL PARAMETER -60 -10 UNIT | NOTES
MIN | MAX. | MIN MAX
tre Random Read or Write Cycle Time 110 - 130 - ns
trmw | Read-Modify-Write Cycle 155 - 180 - ns
tpc Fast Page Mode Cycle Time 40 - 45 - ns
tpruw | Fast Page Mode Read-Modify-Write Cycle Time 85 - 95 - ns
taac  |Access Time from RAS - 60 - 70 ns 9’1154 ’
tcac  |Access Time from CAS - 15 - 20 ns 9,14
taa Access Time from Column Address - 30 - 35 ns 9,15
tora Access Time from CAS Precharge - 35 - 40 - 9
tc.z  |CAS to Outputin Low-Z 0 - 0 - ns 9
torr Output Buffer Turn-off Delay 0 15 0 15 ns 10
tr Transition Time (Rise and Fall) 3 50 3 50 ns 8
tae  |RAS Precharge Time 40 - 50 - ns
tRas RAS Pulse Width 60 | 10,000 | 70 10,000 ns
thasp | RAS Pulse Width (Fast Page Mode) 60 (200,000| 70 |200,000 ns
trsy  |RAS Hold Time 15 - 20 - ns
TR s o] |
tcsH  |CAS Hold Time 60 - 70 - ns
tcas CAS Pulse Width 15 | 10,000 | 20 10,000 ns
tacp  |RAS to CAS Delay Time 20 45 20 50 ns 14
trap  |RAS to Column Address Delay Time 15 30 15 35 ns 15
terp  {CAS to RAS Precharge Time 5 - 5 ns
tcp  |CAS Precharge Time 10 - 10 - ns
task Row Address Set-Up Time 0 - 0 - ns
tRAH Row Address Hold Time 10 - 10 - ns
tasc  [Column Address Set-Up Time 0 - 0 - ns
tcay  |Column Address Hold Time 10 - 15 - ns
thar  |[Column Address to RAS Lead Time 30 - 35 - ns
trcs Read Command Set-Up Time 0 - 0 - ns
tqaey  |Read Command Hold Time 0 - 0 - ns 1
tRAH Read Command Hold Time referenced to RAS 0 - 0 - ns 11
El 9097248 00248295 1lbL EA
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TC5116400BSJ/BST-60/70

Standard DRAM

DR16020794

Electrical Characteristics and Recommended AC Operating Conditions (Cont)

TC5116400BSJ/BST
SYMBOL PARAMETER -60 -70 UNIT NOTES
MIN | MAX. MIN MAX
twoH  |Write Command Hold Time 10 - 15 - ns
twp  |Write Command Pulse Width 10 - 15 - ns
tawL  |Write Command to RAS Lead Time 15 - 20 - ns
towL |Write Command to CAS Lead Time 15 - 20 - ns
tpg |Data Set-Up Time 0 - 0 - ns 12
tpy  |Data Hold Time 10 - 15 - ns 12
trer | Refresh Period - 64 - 64 ms
twog  |Write Command Set-Up Time 0 - 0 - ns 13
towp |CAS to WE Delay Time 40 - 45 - ns 13
trwp  |RAS to WE Delay Time 85 - 95 - ns 13
tawp | Column Address to WE Delay Time 56 - 60 - ns 13
tcpwp | CAS Precharge to WE Delay Time 60 - 65 - ns 13
tesm CAS Set-Up Time 5 - 5 - ns
(CAS before RAS Cycle)
tnpc  [RAS to CAS Precharge Time 5 - 5 - ns
tepr (C?%T:g;: r%Irggunter Test Cycle) 20 ) 30 ) ns
tron | RAS Hold Time referenced to OE 10 - 10 - ns
toea |OE Access Time - 15 - 20 ns 9
toep |OE to Data Delay 15 - 15 - ns
togz |Output buffer turn off Delay Time from OFE 0 15 0 15 ns 10
togy |OE Command Hold Time 10 - 15 - ns
tops  |Output Disable Setup Time 0 - 0 - ns
twrs g:;zta 1\(/3|8<Ten|]§)nd Set-up Time 10 : 10 ) ns
frH \(ql‘;:,? I\(A)gcrjr‘\arrlls)nd Hold Time 10 ) 10 ) ns
e WE to RAS Hold Time 10 ) 10 ) ns
(CAS before RAS Cycle)

E 9097248 002829L 0T MM
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DR16020794 Standard DRAM TC5116400BSJ/BST-60/70

Electrical Characteristics and Recommended AC Operating Conditions in the Test Mode
(Vee =5V £10%, Ta = 0 ~ 70°C) (Notes 6,7,8)

TC5116400BSJ/BST
SYMBOL PARAMETER -60 -70 UNIT | NOTES
MIN | MAX. MIN MAX

trc  [Random Read or Write Cycle Time 115 - 135 - ns

teg Fast Page Mode Cycle Time 45 - 50 - ns

trac  |Access Time from RAS - 65 - 75 ns 9’1154’
tcac |Access Time from CAS - 20 - 25 ns | 9,14
taa  |Access Time from Column Address - 35 - 40 ns 9,15
tcpa  |Access Time from CAS Precharge - 40 - 45 ns 9
tras AS Pulse Width 65 [ 10,000 | 75 | 10,000 | ns
trasp |RAS Pulse Width (Fast Page Mode) 65 |200,000( 75 [200,000| ns

tRSH RAS Hold Time 20 - 25 - ns

tcsy  |CAS Hold Time 65 - 75 - ns
taHcp |CAS Precharge to RAS Hold 40 - 45 - ns

tcas |CAS Pulse Width 20 | 10,000 | 25 | 10,000 | ns

traL  |Column Address to RAS Lead Time 35 - 40 - ns

Capacitance (Voc = 5V + 10%, f= 1MHz, Ta=0 ~ 70°C)
SYMBOL PARAMETER MIN MAX UNIT

Ciy Input Capacitance (A0 ~ A11) - 5

Ciz  |Input Capacitance (RAS, CAS, WE, OF) - 7 pF

Co Input Capacitance (I/01 ~ 1/04) - 7

Note: Please refer to Timing Diagrams Number 1.
B 9097248 0028297 T39 EM
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TC5116400BSJ/BST-60/70 Standard DRAM DR16020794

Notes:

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

2. All voltages are referenced to Vgg.

3. locts locs: locas locs depend on cycle rate.

4. lgcts locs depend on output loading. Specified values are obtained with the output open.

5. Address can be changed one or less while BAS=V),. In case of Iggy, it can be changed once or less during a fast page mode cycle (teg)-

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 refrash cycles instead of 8 RAS only refresh cycles are required.

7. AC measurements assume t=5ns.

8. Vy(min)and Vy_(max.) are reference lavels for measuring timing of input signals. Also, transition times are measured between Viy and Vy..

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

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

11, Either tgey or trry Must be satisfied for a read cycle.

12. These parameters are referenced to CAS leading edge in early write cycles and to WE leading edge in Read-Modify-Write cycles.

13. twes trwo: town: tawp @nd tcpwp are not restrictive operating parameters. They are included in the data sheet as slectrical characteristics only. If tywes
>ty (Min, the cycle is an early write cycle and the data out pin will remain open circuit (high impedance) through the entire cycle; If tawptrwo (Min.),
tewnZtowp (Min., tawpztawp (MinJ and topwp2tepwn (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 are satisfied, the condition of the data cut (at access time) is indeterminate.

14, Operation within the tpep (Max.) imit insures that trac can be met. trep (Max.) is specified as a reference point only: If trep is greater than the specified
trop (max.) limit, then access time is controlled by toac.

15. Operation within the tgap (max.) limit insures that trag (Max.) can be met. trap (Max.) is specified as a reference point only: If tgap is greater than the
specified tgap (Max.) fimit, then access time is controlled by taa.

B 9097248 0028298 975 Ha
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