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TOSHIBA MOS MEMORY PRODUCTS

TC5565APL-10, TC5565APL-12, TC5565APL-15
TC5565AFL-10, TC5565AFL-12, TC5565AFL-15

DESCRIPTION
The TC5565APL/AFL is 65,536 bit static random access memory organized as 8,192 words by 8 bits using CM OS technology, and
operates from asingle 5V supply. Advanced circuit techniques provide both high speed and low power features with a maximum
operating current of 5SmA/MHz and maximum access time of 100ns/120ns/150ns.

When CE2 isalogical low or \CEl isalogica high, the deviceis placed in low power standby mode in which standby current is 2uA
typically. The TC5565APL/AFL hasthree control inputs. Two chip enable \CE1, CE2) allow for device selection and data retention
control, and an output enable input (\OE) provides fast memory access. Thus the TC5565APL/AFL is suitable for usein various
microprocessor application systems where high speed, low power, and battery back up are required.

The TC5565APL also features pin compatibility with the 64K bit EPROM (TMM2764D).

RAM and EPROM are then interchangeabl e inthe same socket, resulting in flexibility in the definition of the quantity of RAM versus
EPROM in microprocessor application systems. The TC5565APL is offered in adual-in-line 28 pin standard plastic package. The
TC5565AH. isoffered in 28 pin mini Flat Package.

FEATURES - Directly TTL Compatible
Low Power Dissipation : All Inputs and Outputs
27.5mW/MHz(Max.) operating - Pin Compatible with 2764 type EPROM
Standby Current: 100uA(Max.) Ta=70°C - TC5565APL Family (Package Type)
Access Time
TC5565APL/AFL-10 : 100ns(Max.) Package Type Device Name
TC5565APL/AFL-12 : 120ns(Max.) 600 mil DIP TC5565APL
TC5565APL/AFL-15 : 150ns(Max.) 300 mil DIP *TC5563APL
SV Single Power Supply - (Slim Package)
Power Down Features. CE2, \CE1 Flat Package TC5565AFL
Fully Static Operation (SOP)
Data Retention Supply Voltage: 2.0-5.5V * See TC5563APL Technical Data.
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CPERATI ON MCDE \ CE1 CE2 \CE R'wW 1/01-T/ 08 PONER
Read L H L H Dout lopo
Write L H * L Din lopo
Output Desdlect L H H H High+-Z lobo
Standby H * * * High-Z lops
L * * High-Z lops
MAXI MUM RATI NGS
SYMBOL | TEM RATI NG UNT |
Voo Power Supply Vol tage -0.3~7.0 Vv
Vin | nput Vol t age *-.0.3~7.0 vV
Viio I nput and Qut put Vol tage -0-5-VDD+0. 5 Vv
Po Power D ssipation 1.0/0. 6** W
Tsol der Soldering Tenper at ur e 260- 10 °C sec
Tstg St orage Tenperature -55~150 °C
T opr Operating Tenperature 0-70 °C
*-30vat pul se width 50ns MAX. **Fl at package
D. C RECOMMVENDED OPERATI NG CONDI TI ONS
SYMBOL PARAMETER MIN. Typ. MAX. UNIT
Vob Power Supply Voltage 45 5.0 55 %
Viu Input High Voltage 22 - Vppt0.3 v
Vi Input Low Voltage -0.3 - 0.8 \%
Vou Data-Retention Supply Voltage 20 - 55 V
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D. C and OPERATI NG CHARACTERI STI CS ( Ta=0~70°C, Vpp=5V+10%)

SYMBOL PARAMETER TEST CONDITION MIN.| TYP.|MAX.|UNIT
Input L
I p‘étur;anktage Vin-0~Voo | - |10 uA
lon Output High Current VVOH-2-4v 10| - mA
lou Output Low Current VOL-04V 40 - mA
V,y or CE2-VOL or
\CE1=V, or CE2=V, Or R'W =V, i i
lLo Output Leakage Current or \OE=V,, +10 | uA
Vour=0~Vpp
tcycle:]..OUS 10 mA
TC5565APL-10 |teyee ) ]
TC556SAFL-10 [=100ns ® mA
Vpp =H.5V
\CE1=V,,
lopoz CE2=Vy TCS565APL-12 |tyqe - 40 mA
Other input= TC5565AFL-12 [=120ns
Vin/Vi
TC5565AL-15 |teycie i
. TCE565AFL-15 |=150ns S| m
Operating Current
tcycletzl.Ous - 5 mA
TC5565APL-10
teyee=100Ns - 40 mA
Vpp=5.5V TC5565AFL-10
\CEI=0.2V
Ioboz CE2=Vpp 0.2V TCB565AFL-12
Other Input= teyie=120NS - 3B [ M
Vpp - 0.2V/0.2V TC5565AFL-12
TC5565APL-15
TCSS65AFL-15 | foee=130ns | - 0| mA
lopst \Cd =V, or CE2=V,, 3 mA
Standby Current \CE1=Vpp — 0.2V or Vop =55V - 100 | uA
* IDDSZ CE2=02V VDD =3.0V - 50 UA
Note* In standby mode with\CE1>=Vy, — 0.2V, these specification limits are guaranteed under the condition of

CE2>=Vpp — 02V or CE2<=0.2V.

CAPACI TANCE (Ta=25° Q)

SYMBCL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
Cin Input Capacitance Vin =GND - - 10 pF
Cout Output Capacitance Voutr = GND - - 10 pF

* This parameter periodically sampled is not 100% tested.
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A.C. CHARACTERISTICS (Ta=0~70° C, Vpp = 5V+10%)

Read Cycle
SYMBOL |PARAMETER TC5565APL-10 TC5565APL-12| TC5565APL-15
TC5565AFL-10 TC5565AFL-12 | TC5565AFL-15
MIN. | MAX. | MIN. | MAX. | MIN. | MAX
tre Read Cycle Time 100 - 120 - 150 -
tacc Address Access Time - 100 - 120 - 150
tcoL \CE1 Access Time - 100 - 120 - 150
teo CE2 Access Time - 100 - 120 - 150
toe Output Enable to Output Valid - 50 - 60 - 70
tcoe Chip Enable (\CE1, CE2) to
Output in Low-Z 10 i 10 i 15 i
toee Output Enable to Output in Low-Z 5 - 5 - 5 -
top Chip Enable (CEL, CE2) to
Output in High-Z i 5 i 40 i %0
topo Output Enable to Output in High-Z - 35 - 40 - 50
ton Output DataHold Time 20 - 20 - 20 -
Write Cycle
TCB565APL-10 TC5565APL-12| TC5565APL- 5
SYMBOL PARAMETER TCB565AFL-10 TC5565AFL-12| TC5565AFL- 5
MIN. | MAX. | MIN. | MAX. | MIN. | MAX..
twe Write Cycle Time 100 - 120 - 150 -
twp Write Pulse Width 60 - 70 - 0] -
tew Chip Selection to End of Write 80 - 85 - 100 -
tas Address Set up Time 0 - 0 - 0 -
r'wr Write Recovery Time 0 - 0 - 0 -
toow R/W to Output High-Z - 35 0 40 - 50
Toew R/W to Output L ow-Z 5 - 5 - 10 -
tos Data Set up Time 40 - 50 - 60 -
ton DataHold Time 0 - 0 - 0 -
A.C. TEST CONDITION
Output Load : 100pF + 1 TTL Gate
Input Pulse Level 06V, 24V
Timing Measurement Vin 108V, 2.2V
Reference Level Vout 108V, 22V

t :5ns



TIMING WAVEFORMS
READ CYCLE (1)

TC5565APL-10, TC5565APL-12, TC5565APL-15
TC5565AFL-10, TC5565AFL-12, TC5565AFL-15
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WRITE CYCLE 2 (4) (\CE1 Controlled Write)
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Note 1. R/W isHigh for Read Cycle.

2. Assuming that \CE1 Low transition of CE2 High transition occurs coincident with or after R/W Low transition, Outputs
remain in a high impedance state.

3. Assuming that \CEI High transition or CE2 Low transition occurs coincident with or prior to R/W High transition, Outputs
remain in a high impedance state.

4.  Assuming that \OE is High for Write Cycle, Outputs are in high impedance state during this period.

DATA RETENTION CHARACTERISTICS (Ta=0~70° C)

SYMBOL PARAMETER M N. TYP. MAX, UNIT
Von Data Retention Supply Voltage 2.0 - 5.5 \%
| Stand by Supply Current VDD=3. 0V - - 50 UA
eos? VDD=5. 5V - - 100
t cor Chip Deselection to Data Retention Mde 0 - - us
tr Recovery Mbde t RC(1) - - us

Note (1) : Read cycle Tine.
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Note2: In\CEL1 controlled data retention mode, minimum standby current mode is achieved under the condition Of CE2<= 0.2V Or
CE2>=Vpp -02V.

3: IftheV,y of \CELis2.2V in operation, Ipps; current flows during the period that the Vpp voltage is going down from 4.5V to
24V,

4;  InCE2 controlled data retention mode, minimum standby current mode is achieved under the condition of CE2<=0.2V.

DEVICE INFORMATION

The TC5565APL/AFL isan synchronous RAM using address activated circuit technology, thus the internal operation is synchronous.
Then once row address change occur, the precharge operation is executed by internal pulse generated from row address transient.
Therefore the peak current flows only after row address change, as shown in the following figure.

This peak current may induce the noise on Vpp /GND lines. Thus the use of about 0.1uF decoupling capacitor for every deviceis
recommended to eliminate such noise.

ALDRESEES
Vop= a3V
= Vig= 53V
VL =02V
Inna v Horizeon 100ne sdiv
(ma)d =
o

Pig. TYPICAL CURRENT WAVEFORMI
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Note) Lead pitch is 2.54 and tolerance is +\-0.25 against theoretical center of each
| ead that is obtained on the basis of No.1 and No. 28 | eads.

MFP 28 PIN QUTLI NE DRAW NG ( F28GC- P) Unit in mm
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Note) Lead pitch is 1.27 and tolerance is +\-0.12 against theoretical center of each
| ead that isobtained on the basis of No.1 and NO. 28 | eads



