TOSHIBA

MOS DIGITAL INTEGRATED CIRCUIT TC551664AJ-15/20

SILICON GATE CMOS

65,536 WORD x 16 BIT CMOS STATIC RAM

Description

The TC551664AJ is a 1,048,576 bits high speed static random access memory organized as 65,536 words by 16 bits using
CMQOS technology, and operated from a single 5-volt supply. Toshiba’s CMOS technology and advanced circuit form provide high
speed feature. o .

The TC551664AdJ has low power feature with device control using Chip Enable (CE), and has Output Enable input (OE) for fast
memory access. Also, it allows that lower and upper byte access by Data Byte Control (LB, UB). The TC551664AJ is suitable for
use in high speed applications such as cache memory and high speed storage. All inputs and outputs are TTL compatible.

The TC551664AJ is packaged in a 44-pin SOJ with 400mil width for high density surface assembly.

Features Pin Connection (Top View)
e Fast access time
- TC551664AJ -15 15ns (max.) TC551664A)

- TC551664AJ -20 20ns (max.)
® | ow power dissipation

Cycle Time 15 20 25 30 50 ns
Operation (max.) 260 220 | 200 | 180 | 150 mA

- Standby: 1TmA (max.) s
e 5V single power supply:  5V+10% >
e Fully static operation >
¢ |nputs and outputs 'I'I'Lgmpatible N
e Qutput buffer control:  OE o
« Data byte controls: LB (/01 ~ 1/08), UB (1/09 ~ /016) =
e Package: S0OJ44-P-400
Pin Names
A0 ~ A15 Address Inputs
I/01 ~1/016 | Data Inputs/Outputs
CE Chip Enable Input
WE Write Enable Input
OE Output Enable Input
LB, UB Data Byte Control Input
Vbp Power (+5V)
GND Ground
N.C. No Connection
N.U. Not Usable Input

The information contained here is subject to change without notice.

The information contained herein is presented only as guide for the applications of our products. No responsibility is assumed by TOSHIBA for any infringements of patents or other rights of the third parties
which may result from its use. No license is granted by implication or otherwise under any patent or patent rights of TOSHIBA or others. These TOSHIBA products are intended for usage in general electronic
equipments (office equipment, communication equipment, measuring equipment, domestic electrification, etc.) Please make sure that you consult with us before you use these TOSHIBA products in equip-
ments which require high quality and/or reliability, and in equipments which could have major impact to the welfare of human life (atomic energy control, spaceship, traffic signal, combustion control, all types
of safety devices, etc.). TOSHIBA cannot accept liability to any damage which may occur in case these TOSHIBA products were used in the mentioned equipments without prior consultation with TOSHIBA.
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Block Diagram
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Operating Mode
OPERATING MODE CE OE WE LB UB 1/01 ~ 1/08 1/09 ~ 1/016 POWER
L L Output Output Ibbo
Read L L H H L High Impedance Output Ibbo
L H Output High Impedance Ibpo
L L Input Input Ibbo
Write L * L H L High Impedance Input Ibpo
L H Input High Impedance Ibbo
. L H H * * . . Ibpo
Output Disable High Impedance | High Impedance
L * * H H Ibpo
Standby H * * * * High Impedance | High Impedance Ibps
*HorlL Note: N.U. pin must be kept open elctrically or pulled down to GND level or less than 0.8V.

Maximum Ratings

Applying a voltage more than 0.8V to N.U. pin is prohibited.

SYMBOL ITEM RATING UNIT
Vop Power Supply Voltage -05~7.0 \%
VN Input Terminal Voltage -2.0*~7.0 \
Vio Input/Output Terminal Voltage -0.5* ~Vpp + 0.5 \

Pp Power Dissipation 15 \W
TsoLper | Soldering Temperature (10s) 260 °C
Tstre | Storage Temperature -65 ~ 150 °C
Topr | Operating Temperature -10 ~ 85 °C

*-3V with a pulse width of 10ns
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DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpp Power Supply Voltage 4.5 5.0 5.5 \%
ViH Input High Voltage 2.2 - Vpp + 0.5 Vv
VL Input Low Voltage -0.5* - 0.8 \
* -8V with a pulse width of 10ns
DC and Operating Characteristics (Ta = 0 ~ 70°C, Vpp = 5V£10%)
SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX. | UNIT
Input Leakage Current A B B
Iui (Except N.U. pin) Vin=0~Vpp 10 | KA
ILo Output Leakage Current CE= \_/'H or WE =Vy_or OF =Viy - - | 10 | pA
Vout=0~Vpp
vy | Input Current (N.U. pin) Viy=0~0.8V -1 - 20 HA
loH Output High Current Von = 2.4V -4 - - mA
loL Output Low Current VoL = 0.4V 8 - - mA
teycle = 15ns - - 260
s teycle = 20NS - - | 220
. CE =V, loyr = 0mA, = - -
Ibbo Operating Current Other Inputs = ViV, teycle = 25ns 200 | mA
teycle = 30Ns - - 180
teycle = 50Ns - - 150
I CE =V,, Other Inputs = V,4/V, - - 30
DDS1 Standby Current ——_H P L mA
lDDSZ CE= VDD - 0.2V, Other Inputs = VDD -0.2Vor 0.2V = - 1
Capacitance (Ta = 25°C, f = 1.0MHz)
SYMBOL PARAMETER TEST CONDITION MAX. | UNIT
Cin Input Capacitance V\ny = GND 6 pF
Cio Input/Output Capacitance V0 = GND 8 pF
Note: This parameter is periodically sampled and is not 100% tested.
TOSHIBA CORPORATION SR01030895 3/8



TC551664AJ-15/20

AC Characteristics (Ta =0 ~ 70°CY), Vpp = 5V+10%)

Read Cycle
TC551664AJ -15 | TC551664AJ -20
SYMBOL PARAMETER UNIT
MIN. MAX. MIN. MAX.
tre Read Cycle Time 15 - 20 -
tacc | Address Access Time - 15 - 20
tco | CE Access Time - 15 - 20
tog | OE Access Time - 8 - 10
tga | UB, LB Access Time - 8 - 10
ton Output Data Hold Time from Address Change 5 - 5 -
tcoe | Output Enable Time from CE 5 - 5 - ne
toee | Output Enable Time from OE 1 - 1 -
tge | Output Enable Time from UB, LB 1 - 1 -
tcop | Output Disable Time from CE - 8 - 8
topo | Output Disable Time from OE - 8 - 8
tgsp | Output Disable Time from UB, LB - 8 - 8
Write Cycle
TC551664AJ -15 | TC551664AJ -20
SYMBOL PARAMETER UNIT
MIN. MAX. MIN. MAX.
twe Write Cycle Time 15 - 20 -
twp Write Pulse Width 9 - 10 -
tcw | Chip Enable to End of Write 12 - 13 -
tsw | UB, LB Enable to End of Write 12 - 12 -
taw Address Valid to End of Write 12 - 12 -
tas Address Setup Time 0 - - ns
twr Write Recovery Time 0 - -
tps Data Setup Time 8 - 10 -
toH Data Hold Time 0 - 0 -
toew | Output Enable Time from WE 1 - -
topw | Output Disable Time from WE - 8 - 8
AC Test Conditions
Input Pulse Levels 3.0v/0.0V 5V 5V
Input Pulse Rise and Fall Time 3ns
Input Timing Measurement Reference Level 1.5V 4800 480N
Output Timing Measurement Reference Level 1.5V I/Opin I/Cpin
Output Load Fig. 1
cL=3o,,Fl 2550 C=5pF /J._7 2550
(For tcoe. toee. tcoo.
topo, toew and topw)
Figure 1.
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Timing Waveforms
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Write Cycle 1 ©) (WE Controlled)
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Write Cycle 2 ) (CE Controlled)
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Dout

1. tos ton |

Din *DATA IN STABLE*

Write Cycle 3 © (UB, LB Controlled)

twe -
ADDRESSES )( ><
taw -
as, - twe e WR___
WE \ N\ X y, % %
tew
SN Z .
Us, T8 SO A
Sl toow (6)
_‘_tag (6) | |e=—>

High Impedance

o tos | ton |

Din ‘ )ko,qm IN STABLE
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Notes:

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute.

2. WE is High for Read Cycle.

3. Assuming that CE Low transition occurs coincident with or after the WE Low transition, Outputs
remain in a high impedance state.

4. Assuming that CE High transition occurs coincident with or prior to the WE High transition, Outputs
remain in a high impedance state.

5. Assuming that OE is High for Write Cycle, the Outputs are in a high impedance state during this period.

6. These parameters are specified and measured by using the load shown in Figure 1.

(A) tcoe toee toew - - - - - Output Enable Time
(B) tCODl tODO’ tODW e OUtpUt Disable Time
TE, OF \_ ¥
Us, 1B \ i /
4}
7/ \\
WE
@A) - (8) -
) _Yoav
High Impedance 0.2v . High Impedance
Dour OUTPUT DATA VALID .
0.2v ( —T 0.2V
UNKNOWN UNKNOWN 4
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Outline Drawings
Plastic SOJ (SOJ44-P-400)

Unit in mm
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Weight : 1.64g

(Typ.)
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