TC5165165A]/AFT-50/60

PRELIMINARY
4,194,304 WORD X 16 BIT EDO (HYPER PAGE) DYNAMIC RAM

Description

The TC5165165AJ/AFT is the EDO (hyper page) dynamic RAM organized 4,194,304 words by 16 bits. The TC5165165AJ/
AFT utilizes Toshiba's CMOS silicon gate process technology as well as advanced circuit technigues to provide wide operat-
ing margins, both internally and to the system user. Multiplexed address inputs permit the TC5165185AJ/AFT to be pack-
aged in a 50 pin plastic SOJ, and a 50 pin plastic TSOP. The package size provides high system bit densities and is
compatible with widely available autcmated testing and insertion equipment. System oriented features include single power
supply of 3.3V+0.3V tolerance, direct interfacing capabiity with high performance logic families such as Schottky LVTTL.

Features Key Parameters
* 4,194,304 word by 16 bit crganization
» Fast access time and cycle time TCo165165A/AFT
* Single power supply of 3.3V+0.3V with a built-in Vgg generator ITEM 50 0
* Low Power
- 504mW MAX. Operating trac HAS Access Time 50ns 60ns
- (TC5165185AJ/AFT-60) taa  Column Address 25ns 30ns
- 432mwW MAX. Operating Access Time
- (TC5165165AJ/AFT-70) tcac  CAS Access Time 13ns 15ns
- 1.8mW MAX. Standby _ . _ tre  Cycle Time 84ns 104ns
. O[,Iltpl#ts unlatched at cycle end allows two-dimensional chip typc Hyper Page Mode pore o
selection —— - Cycle Time
* Read-Modify-Write, CAS before RAS refresh,

RAS-only refresh, Hidden refresh, EDO (Hyper
Page Mode) and Test Mode capability

* Allinputs and outputs LVTTL compatible

* 1024 refresh cycles/16ms

» Package TCE165165A: S0OJ50-P-
TC5165165AFT:  TSOPS0-P-400D

* For packaging details see Mechanical Dimensions section

. This technical data may be controlled under U.S. Export Administration Regulations and may be subject (o the appraval of the U.S. Department of Commerce prior to expart. Any export or re-export,
rectly, in contravention of the U.S. Export Acministration Regulations s strictly prohibited.

2. LIFE SUPPORT POLICY

directly or indi-

Toshiba products described in this document are not authanzed for use as critical camponents in life support systems without the written consent of the appropriate officer of Toshiba America, Inc. Life support sys.
tems are ither systems intended for surgical implant in the body or systerns which sustain fife.

A critical component in any cormponent of a life support system whose falure 1o perform may cause a malfunction of the life suppon systam, or may affect its safety or effectivencss.

. The information in this document has been carefully checked and is believed to bie reliable: however no responsibifity can be assumed for inaccuracies that may not have been caught. Allinfermaticn in this data book
i3 subject to change without prior notice. Furthermore, Toshiba cannot assume responsibility for the use of any license under the patent rights of Toshiba or any third parties.

TASHIBA AMERICA ELECTRONIC COMPONENTS, INC. C-9
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- TC5165165AJ/AFT-50/60 Standard DRAM DR64020496

Pin Name

AQ ~ At1 Address Inputs

RAS Row Address Strobe
— Column Address Strobe/
UCAS Upper Byte Control
[CAS Column Address Strobe/

Lower Byte Control
WE Write Enable

OE Output Enable

I/Q1 ~ /016 | Data Input/Output

Ve Power (+3.3V)
Vgs Ground
NC No Connection

Pin Connection (Top View)

Plastic 50J Plastic TSOP
{Normal Bend Type)
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DR64020496 Standard DRAM TC5165165AJ/AFT-50/60

Block Diagram
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Q1 © o3 Qs Q7 Q9 <@ yomnyY vQ139 voi1s
ww  PIVIYIYY ERREES
o 0 [T
VOLTAGE DATA IN L DATA OUT ' DATA QUT DATA iN

CONVERTER BUFFERS BUFFERS BUFFERS BUFFERS

WE O (8__5 BQi vee ! ]/B\F L
o= |

UCAS O— NO.2 CLOCK
[TAS O—{ GENERATOR | ]
¥
COLUMN
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® /i BUFFERS (10) '0]  DECOOER
AQ O SENCE AMP | A
Al O REFRESH -~ w0GATE  NJE ]
A2 O» CONTROLLER | ™ v
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A9 Ol | 5\  ADDRESS 21 3 =3
j BUFFERS (12} 4
| 2 Y SUBSTRATE BIAS [=——0 Vcc
AIORO» [V A GENERATOR ~ je—F0 Vss
A1RO»> NO.1 CLOCK
RAS 0> GENERATOR
Absolute Maximum Ratings
ITEM SYMBOL RATING UNIT NOTE
Input Voltage Vin -0.5 ~Vpe +0.3 \Y 1
Qutput Voltage Vout 0.5~V +0.3 Vv 1
Power Supply Voltage Vee -03~446 V 1
Operating Temperature Topr 0~70 °C 1
Storage Temperature Ts1a -55 ~ 150 °C 1
Soldering Temperature (10s) | TsoLper 260 °C 1
Powar Dissipation Pp 1.0 w 1
Short Circuit Output Current louT 50 mA 1
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TC5165165AJ/AFT-50/60 Standard DRAM DR64020496

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

SYMBOL PARAMETER MiN. TYP MAX UNIT | NOTE
Vee  {Supply Voltage 3.0 3.3 3.6 \ 2
ViH Input High Voltage 2.0 - |Vee+03* V 2
ViL  |Input Low Voltage -0.3™ - 0.8 v 2

e + 1.2V at pulse width < 20ns (pulse width is measured at V).
**-1.2V at pulse width £ 20ns (puise width is measured at Vgg).

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

SYMBOL PARAMETER .| MIN. | MAX | UNIT | NOTES

OPERATING CURRENT TC5165165AJ/AFT-50 - | 140

lccy  |Average Power Supply Operating Current mA | 3,4,5
(RAS, CAS, Address Cycling: tro=trc MIN.) TCS165165AJ/AFT-50 - | 120
STANDBY CURRENT

lcca  |Power Supply Standby Current - 1 mA
(RAS=CAS=V )
RAS ONLY REFRESH CURRENT TC5165165AJ/AFT-60 - | 140

lccs  |Average Power Supply Current, RAS Only Mode mA 3,5
HYPER PAGE MODE CURRENT TC5165165AJ/AFT-50 - | 105

lccs  |Average Power Supply Gurrent, Hyper Page Mode mA 3,5
(RAS=V,, CAS, Address Cycling: typg=typc MIN.) TCS165165AJ/AFT-50 ) 85
STANDBY CURRENT

lccs  |Power Supply Standby Current - {500 | uA
(RAS=CAS=V-0.2V)
CAS BEFORE RAS REFRESH CURRENT TC5165165AJ/AFT-50 - | 140

lcce | Average Power Supply Current, CAS Before RAS — mA | 3,5
Mode (RAS, TAS, Cycling: tae=tae MIN.) TC5165165AJ/AFT-50 - | 120
INPUT LEAKAGE CURRENT

lyqy {input Leakage Cutrent, any input -10 | 10 | pA
(OVEV Ve, All Other Pins Not Under Test=0V)

| QUTPUT LEAKAGE CURRENT 40| 10 | uaA

O Doy is disabled, (OVVoyTsVee)

v OQUTPUT LEVEL 54 ) Vv

OH 1 Output “H" Level Voltage (lgyt= -2mA) '
v OUTPUT LEVEL i 04 | v
OL | Qutput “I’ Level Voltage (Igyr=2mA) '
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DR64020496

Standard DRAM

TC5165165AJ/AFT-50/60

Electrical Characteristics and Recommended AC Operating Conditions (Vg = 3.3V+0.3V, Ta = 0 ~ 70°C)

(Notes 6,7,8)
TC3165165AJ/AFT
SYMBOL PARAMETER -50 -60 UNIT ; NOTES
MIN MAX MIN MAX
tre Random Read or Write Cycle Time 84 - 104 ns
thmw | Read-Modify-Write Cycle 111 - 135 ns
trac  |Access Time from RAS 50 - 60 ns 9,14, 15
tcac  |Access Time from CAS 13 - 15 ns 9,14
taa Access Time from Column Address 25 - 30 ns 9,15
tcpa  |Access Time from CAS Precharge 28 - 35 ns
tcrz  |CAS to Output in Low-Z - 0 ns
tor Output Buffer Turn-off Delay 13 0 15 ns 10, 16
tr Transition Time (Rise and Fall) 50 1 50 ns 8
tse |RAS Precharge Time 30 - 40 ns
taas |RAS Pulse Width 50 10,000 60 10,000 ns
trasp  |RAS Pulse Width (Hyper Page Mode) 50 100,000 60 100,000 ns
trsy  |RAS Hold Time 8 10 ns
e [T ARERE -
tcsy  |CAS Hold Time 35 - 40 ns
tcas  |CAS Pulse Width 8 10,000 10 10,000 ns
thep  |RAS to CAS Delay Time 11 37 14 45 ns 14
trap  |RAS to Column Address Delay Time 9 25 12 30 ns 15
tcre  |CAS to RAS Precharge Time 5 - 5 ns
tcp  |CAS Precharge Time 8 - 10 ns
task Row Address Set-Up Time 0 - 0 ns
trAH Row Address Hold Time 7 - 10 ns
tasc Column Address Set-Up Time 0 0 0 0 ns
tcan Column Address Hold Time 7 - 10 ns
traL  |Column Address to RAS Lead Time 25 30 ns
tres Read Command Set-Up Time 0 - 0 ns
troH Read Command Hold Time 0 - 0 ns 11
trrr  |Read Command Hold Time referenced to RAS 0 - 0 ns 11
twon | Write Command Hold Time 7 - 10 ns
twp Write Command Pulse Width 7 - 10 ns
tawL  |Write Command to RAS Lead Time 8 - 10 ns
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TC5165165AJ/AFT-50/60 Standard DRAM DR64020496

Electrical Characteristics and Recommended AC Operating Conditions (Cont)

TC5165165AJ/AFT
SYMBOL PARAMETER -50 -60 UNIT | NOTES
MIN MAX MiN MAX
tewL |Write Command to CAS Lead Time 7 . 10 - ns
ths |Data Set-Up Time 0 - 0 - ns 12
tpy  |Data Hold Time 7 - 10 - ns 12
trer  |Refresh Pericd - 64 - 64 ms
tweg | Write Cammand Set-Up Time 0 - 0 - ns 13
tcwp |CAS to WE Delay Time 30 - 34 - ne 13
trwo | RAS to WE Delay Time 67 - 79 - ns 13
tawp | Column Address to WE Delay Time 42 - 49 - ns 13
tcpwn  |CAS Precharge to WE Delay Time 45 - 54 - ns 13
tcsr | CAS Set-Up Time {CAS before RAS Cycle) 5 - 5 - ns
ichr  |CAS Hold Time (CAS before RAS Cycle) 7 - 10 - ns
trpc  |RAS to CAS Precharge Time : 5 - 5 - ns
tnoy |RAS Hold Time referenced to OE 7 - 10 - ns
toea |OF Access Time - 13 - 15 ns 9
ioep  |OE to Data Delay 13 - 15 - ns
torz |OE to Output in Low-Z 0 - 0 - ns
togz | Qutput buffer turn off Delay Time from OE 0 13 0 15 ns 10
toen |OE Command Hold Time 7 - 10 - ns
lops |Output Disable Set-Up Time 0 - - ns
twts | Write Command Set-Up Time (Test Mode In) 5 - 5 - ns
twry  |Write Command Hold Time (Test Mode in) 7 - 10 - ns
twap |WE to RAS Precharge Time (CAS before RAS Cycle) 5 - 5 - ns
twan |WE to RAS Hold Time (CAS before RAS Cycle) 7 - 10 - ns
tanco  |RAS 1o next CAS Delay Time (Hyper Page Mode) 50 - 60 - ns
type  |Hyper Page Mode Cycle Time 20 - 25 - ns
tHprwe |Hyper Page Mode Read-Modify-Write Cycle Time 56 - 68 - ns
tcor |Output Data Hold Time 5 - 5 - ns
thez | Output Buffer Turn-off Delay from RAS 0 13 0 15 ns 10, 16
twez |Cutput Buffer Turn-off Delay from WE 0 13 0 15 ns 10
twep  |WE to Data Delay 13 - 15 - ns
toz  |OE Pulse Width 13 - 15 - ns
toep |OFE Precharge Time 8 - 10 - ns
tcpo  |CAS to OE Precharge Time 5 . 5 - ns
tocy |CAS Hold Time referenced to OE 7 - 10 - ns
Capacitance (Ve = 3.3V10.3V, f = 1MHz, Ta = 0 ~ 70°C)
SYMBOL PARAMETER MIN | MAX | UNIT
Ciy Input Capacitance (A0 ~ A11) - 5
Ci>  |Input Capacitance (RAS, CAS, WE, OE) . 7 sF
Co Input Capacitance (I/01 ~ 1/016) -
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DR64020496 Standard DRAM TC5165165AJ/AFT-50/60

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. loct: loea foca locs depend on cycle rate.

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

5. Addrsss can be changed one or less while RAS=V_. In case of lcca, it can be changed once or less during a hyper page mode cycle {typc)-
g.

Andinitial pause of 200us is required after power-ug followed by 8 RAS only refresh cycles before proper device operation is achiaved.

When the internal
refresh counter is used, a minimurm of 8 CAS tefore RAS refresh cycles instead of & BAS only refresh cycles are required.

7. AC measurements assume tr=2ns.

8. Vi (min) and V) (max.) are reference levels for measuring timing of input signals. Also, transition times are measured between Vi and VL.
9. Measured with a load equivalent to 100pF at Vg=2.0V {loy=-2mA}, Vo, =0.8V (lour=2mA).

10.

torr (Max.), togz (max.), trez (Max.) and tyez (Max.) define the tima at which the output achieves the open circuit condition and is not referenced to output
voltage levels.

11, Either tgey or tapy must be satisfied for a read cycle.

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

- lwes: trwo: tewn: tawp and topwnp are not restrictive operating parameters. They are included in the data sheet as slectrical characteristics only. if tyeg
Zlweg (Ming, the cycle is an sarly write cycle and the data out pin will remain open circuit (high impedance) through the entire cycle; If trwp=tawo (Min.)

tewp2town (Min, tawp2tawp (Min.) and tepwpztepwp (Min.) (Hyper Page Mode), the cycleis a Read-Modify-Write cycle and the data out will contain

data read from the selected celi: if nefther of the above sets of conditions are satisfied, the condition of the data out (at access time) is indeterminate.

Operation within the tpop (max.) imit insures that tga can be met. trep (Max.) is specified as a reference point only: If trep is greater than the specified
tpep (Mex) Imit, then access time is controlled by toace.

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

If RAS goes to high before CAS high gaing, the open circuit condition of the output is achieved by CAS high going (tops). If GAS goes to high before CAS
high going, the open circuit condition of the cutput is achieved by RAS high going (trez).

14.

15.

18,
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TC5165165AJ/AFT-50/60

Standard DRAM

DR64020496

Data Out Hi-Z Control Logic

RAS UCAS, LCAS OE WE Timing Specification
HH” L1 B “HH tOFF
((H)) Wwypn ESH” tREZ
“I_)! wyn EGH” tOEz
ILI_!) IEH!I Hl_!! _\_ tWEZ
Data Out Lo-Z Control Logic
RAS UCAS, LCAS DE WE Timing Specification
L RL __\_— “L:, riHsl iCLZ
‘l‘_l! KEL:! —__\_ “H!l tOLZ
R [HE. ——/‘_“\— uHsl tOLZ
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