TOSHIBA

TC55328AP/AJ-15/20/25/35

SILICON GATE CMOS
32,768 WORD x 8 BIT CMOS STATIC RAM

Description
The TC55328AP/AJ is a 262,144 bit high speed CMOS static random access memory organized as 32,768 words by 8 bits and
operated from a single 5V supply. Toshiba’s advanced CMOS technology and circuit design enable high speed operation.

The TC55328AF/AJ featurss low power dissipation when the device is deselected using chip enable (CE) and has an output
enable input (OF) for fast memory access. Also, the device power between memory accesses is reduced by an automatic power
down circuit.

The TC55328AP/AJ is suitatle for use in high speed applications such as cache memory and high speed storage. Al inputs
and outputs are TTL compatible.

The TC55328AP/AdJ is available in a 300mil width, 28-pin DIP and SOJ suitable for high density surface assembly.

Features Pin Connection (Top View)

* Fast access time TC55328AP TC55328A)
- TC55328AP/AJ-15 15ns (max.

)

- TC5H5328AP/AJ-20 20ns (max.) i Voo AlaldcT 280 Vpp

- TC55328AP/AJ-25 25ns (max.) [y v2-2 v

- TC55328AP/AJ-35 35ns (max.) ; XV]E3 A}lgE g g; % ,\2,153
* | ow power dissipation

- Operation: 4 A8 A6Q 4 25[] A8

- TC55328AP/AJ-15 140mA (max.) 5 A9 AsO s 240A9

- TC55328AP/AJ-20 140mA (max.) 6 All A4(]l 6 23] A1

- TC55328AP/AJ-25 140mA (max.) 7 OF A3Q 7 2200 0F

- TCB5328AP/AJ-35 120mA (max.) 8 A1l0 AZE 8 210 A10

- Standby: 1mA (max ) 9 CE A1 9 203 CE
¢ Single 5V power supply: 5V£10% 10 I1O8 Ao0f] 10 190 o8
* Fully static operation 1 wo7 o1 11 18[] 1107
* Inputs and outputs Tl'ﬁompatible 1706 v02{ 12 170 106
* Output buffer control: OE 1105 1103{ 13 16 1105
* Package: 1104 GND(] 14 15{ 1104

- TC55328AP: DIP28-P-300E —

- TCB5328AJ: SOJ28-P-300A (DIP) (50N
Pin Names

AO ~ At4 Address Inputs
1/01 ~ I/O8 | Data Inputs/Outputs

CE Chip Enable Input
WE Write Enable Input
OE Output Enable Input
Vob Power (+5V)

GND Ground
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TC55328AP/AJ-15/20/25/35 Static RAM

Block Diagram
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Operating Mode
- o | oW 1/01-1/08 | POWER
MODE T
Read L L H Output lboo
Write L * L Input lopo
Output Disable L H H High Impedance | lppo
Standby H * * High Impedance lops
‘Hor L
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vpp | Power Supply Voltage 05~70 \
Vin input Voltage 20~70 \
Vio Input/Output Voltage 05" ~Vpp+05 \
Pp Power Dissipation 1.0 w
TsoLper | Soldering Temperature « Time 260+ 10 °C e sec
Tstrg | Storage Temperature -65 ~ 150 °C
Topr | Operating Temperature -10 ~ 85 °C

-3V with a pulse width of 10ns
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Static RAM

TC55328AP/AJ-15/20/25/35

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vop Power Supply Voltage 4.5 5.0 5.5 \
ViH Input High Voltage 2.2 - Vpp +0.5 \
Vi Input Low Voltage -0.5" - 0.8 \

* -3V with a pulse width of 10ns

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

SYMBOL PARAMETER TEST CONDITION MIN. TYP. | MAX. | UNIT
I Input Leakage Currert Vin=0~Vpp - - +1 pA
CE = V| or OE =V, or WE =V
I Output Leakage Current IH H L - - +1
o P g Vour=0-~Vpp wA
lon Output High Voltage Vou =24V -4 - - mA
loL Output Low Voltage VoL = 0.4V 8 - - mA
-15 - - 140
teycle = Min cycle 20 _ _ 140
lopo | Operating Current C% =V mA
Other Inputs = V,/V,, -25 - - | 140
-35 - - 120
-15
teycle = Min cycle 20
lops1 CE=Vy = _ _ 20
Standby Current Other Inputs = Vy,,/Vy . mA
-35
| CE = Vpp - 0.2V _ ]
DDbsz Other Inputs = Vpp - 0.2V or 0.2V -
Capacitance* (Ta = 25°C, f = 1.0MHz)
SYmsoL PARAMETER TEST CONDITION MAX. | UNIT
Cin Input Capacitance Vin = GND pF
Cio Input/Output Capacitance Vyjo=GND pF
*This parameter is periodically samplad and is not 100% tested.
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TC55328AP/AJ-156/20/25/35

Static RAM

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

Read Cycle
TC55328AP/AJ-15 | TC55328AP/AJ-20 | TC55328AP/AJ-25 | TC55328AP/AJ-35
SYMBOL PARAMETER UNIT
MIN. MAX. MIN. MAX. MIN. MAX. MIN. | MAX
trc Read Cycle Time 15 - 20 - 25 - 35 -
tacc | Address Access Time - 15 - 20 - 25 - 35
tco | CE Access Time - 15 - 20 - 25 - 35
tog | OF Access Time - 8 - 10 - 12 - 15
ton 8:;;:\13(303(3 Hold Time from Address 5 _ 5 _ 5 _ 5 _ ns
tcoe | Output Enable Tirne from CE 5 - 5 - 5 - 5 -
tcop | Output Disable Time from CE - 8 - 8 - 10 - 15
toge | Output Enable Time from OE 1 - 1 - 1 - 1 -
topo | Output Disable Time from OE - 8 - 8 - 10 - 15
Write Cycle
TC55328AP/AJ-15 | TC55328AP/AJ-20 | TC55328AP/AJ-25 | TC55328AP/AJ-35
SYMBOL PARAMETER UNIT
MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
twe | Write Cycle Time 15 - 20 - 25 - 35 -
twp | Write Pulse Width 10 - 11 - 13 - 18 -
taw Address Valid to Iznd of Write 12 - 13 - 15 - 20 -
tow Chip Enable to End of Write 12 - 13 - 15 - 20 -
tas Address Setup Time 0 - 0 - 0 - 0 -
twr Write Recovery Time 0 - 0 - 0 - 0 - ns
tos Data Setup Time 8 - 10 - 12 - 15 -
ton Data Hold Time: ] - 0 - 0 - 0 -
toew | Output Enable Time from WE 1 - - 1 - 1 -
topw | Output Disable Time from WE - 8 - 8 - 10 - 15
AC Test Conditions
Input Puise Levels 3.0v/0.0v
Input Pulse Rise and Fait Time 3ns 5V 5V
Input Timing Measurement Reference Levels 2.2v/0.8V
Qutput Timing Measurement Reference Levels 2.0v/0.8V 4800 4801
Output Load Fig. 1 VOpin ¥Opin
C.= 30pFIJ; 2550 CL=5pF ; 25502
(For tcoe. toes. teoo,
tooo, toew and toow)
Figure 1.
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Static RAM TC55328AP/AJ-15/20/25/35

Timing Waveforms

Read Cycle 2
tre
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Dour High Impedance — OUTPUT DATA VALID
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Write Cycle 1 ®) (WE Controlled Write)

ADDRESSES X — X
e A\ /

Din DATA STABLE
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TC55328AP/AJ-15/20/25/35 Static RAM

Write Cycle 2 © (CE Controlled Write)
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Static RAM TC55328AP/AJ-15/20/25/35

Notes:

-

. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute.
2. WE is high for read cycles.

3. If the CE low transticn occurs coincident with or after the WE low transition, outputs
remain in a high impedance state.

4. if the CE high transition occurs coincident with or prior to the WE high transition, outputs
remain in a high impe:dance state.

5.1f OE is high during & write cycle, the outputs are in a high impedance state during this period.

6. The following parameters are measured using the load shown in Fig. 1.

(A) tooe toee: torw - - - - Output Enable Time
(B) tCOD' tODO' tOD'N P Output Disable Time
—

TE. OF \ . /
WE / | \

— (A) &)
N \ 0.2v
High Impedance 0.2V ! High Impedance
Dourt 0.2v OUTPUT DATA VALID x
UNKNOWN UNKNOWN 0.2v
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