8,192 WORD X 8 BIT CMOS STATIC RAM

DESCRIPTION

The TC5565APL/AFL is a 65,536 bit static random access memory organized as 8,192 words by 8
bits using CMOS technology, and operates from a single 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/1580ns.

When CE; is a logical low or C_E1 is a logical high, the device is placed in low power standby mode
in which standby current is 0.6p A typically. The TC5565APL/AFL has three control inputs. Two
chip enables (CE,, CE,) allow for device selection and data retention control, and an output enable
input (@) provides fast memory access. Thus the TC55865APL/AFL is suitable for use in various
microprocessor application systems where high speed, low power, and battery back up are required.
The TCB5565APL also features pin compatibility with the 64K bit EPROM (TMMR764D). RAM and
EPROM are then interchangeable in the same socket, resulting in flexibility in the definition of the
quantity of RAM versus EPROM in microprocessor application systems. The TCS5565APL is offered in
a dual-in-line 28 pin standard plastic package.

The TC5568AFL is offered in 28 pin mini Flat Package.

+ Low Power Dissipation + Directly TTL Compatible
27.5mW/MHz (Max.) Operating : All Inputs and Outputs
+ Standby Current: IpA(Max.) Ta=25°C + Pin Compatible with 2764 type EPROM
+ Access Time - TC5565APL Family (Package Type)
TC5565APL/AFL-10L: 100us(Max.) Package Type Device Name
TC5565APL/AFL-12L: 120ns(Max.) 600 mil DIP TC5565APL
TC5565APL/AFL-15L: 150ns(Max.) 300 mil DIP %
TC AP
+ 5V Single Power Supply (Slim Package) 3563APL
« Power Down Features: CE2, CEl Flat Package
Fully Static Operation (SOP) TC5565AFL

Data Retention Supply Voltage: 2.0~5.5V *: See TC5563APL Technical Data.

[PIN CONNECTION] (TOP VIEW) s4x vit mprom  |BLOCK DIAGRAM
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TC5565APL—-10L, TC5565APL—12L, TC5565APL—15L
TC5565AFL—10L, TC5565AFL—12L, TC5565AFL—15L

OPERATION MODE

OPERATION MODE CE) CE2 OE R/W 1/01-1/08 POWER
Read L H L H DOUT IDDO
Write L H * L DIN IDDO
Output Deselect L H H H High-Z Ipno

H * * * High-2 Ipps
Standby
* L * * High-Z Ipps
*: Hor L
MAXIMUM RATINGS
SYMBOL ITEM RATING UNIT

VDD Power Supply Voltage -0.3-7.0 v

VIN Input Voltage -0.3*~7.0 v

V1i/0 Input and Output Voltage -0.5-Vpp+0.5 v

PD Power Dissipation 1.0/0:6%% w

Tsolder [Soldering Temperature 260 - 10 °C-sec

Tstg Storage Temperature =55~150 °C

Topr Operating Temperature 0-70 °C

*: -3.0V at pulse width 50ns MAX.
**: Flat package
D.C RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT

VDD Power Supply Voltage 4.5 5.0 3.5 v

VIH Input High Voltage 2.2 - Vpp+0.3 v

VIL Input Low Voltage =0.3% - 0.8 v

VDH Data Retention Supply Voltage 2.0 - 5.5 \4

*: =3.0V at pulse width 50ns MAX.
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TC5565APL—10L, TC5565APL—12L, TC5565APL—15L
TC5565AFL—-10L, TC5565AFL—12L, TC5565AFL—15L

D.C. and OPERATING CHARACTERISTICS

(Ta=0~ 70°C, Vpp=5V+10%)

SYMBOL PARAMETER TEST CONDITION MIN.| TYP.| MAX.|UNIT
I1L Input Leakage Current |ViN=O~ Vpp - |#1.0] pA
Ion Output High Current Vog=2.4V - - mA
IoL Output Low Current Vor=0.4V - - mA
C—EIBVIR or CEZ‘VIL or
IL0 Output Leakage Current |R/W=Vyp or OE=Viy - | £1.0] pa
Vout=0" Vpp
Vpp=5.5V teycle=1,0us - 10 | ma
CEl=Vyp, TC5565APL-10L [ teycle 45
topo1 CE2=V1y TC556 5AFL-10L | =1 00ns - mA
TC5565APL-12L | teycle
input= -
Other inpu TC556 5AFL~12L | =120ns 40 | mA
VIn/VIL TC556SAPL-15L | Coycle " 95 | o
Igyr=0mA TC5565AFL-15L|=150ns
Operating Current
Vpp=5.5V teycle=l,0us - 5| mA
CE1=0.2V TC5565APL~10L[tcycle
- 40 mA
CE2=Vpp-0.2v | TC5565AFL-10L =100ns
I 2
DDO2 Other input= | IC5565APL-12L[tcycle R 35 | ma
Ve —0.2/0.2V TC556 5AFL-12L|=120ns
DD "+ *®" [TC5565APL-15L[tcycle - {30 | ma
Ioyr=OmA TC556 5AFL-15L|=150ns m
Ipps1 |Standby Current CEl=Viy or CE2=Vy N 3 | maA
* CE1=Vpp-0.2V or =050 _
Ippg2 |Standby Current DD Ta=25°C 0.6 |1.0 A
CE2=0,2V Ta=0n 70°C - - 30

*: In standby mode with CEI Z Vpp-0.2V, these specification limits are
the condition of CE232 Vpp-0.2V or CE2 g5 0.2V,

guaranteed under

CAPACITANCE (Ta=25°C)

SYMBOL PARAMETER TEST CONDITION MAX. UNIT
CIN Input Capacitance ViN=GND 10

Cout Output Capacitance VouT=GND 10 pF

Note: This parameter periodically sampled is not 1007% tested.
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TC5565APL-10L, TC5565APL—12L, TC5565APL—15L
TC5565AFL—-10L, TC5565AFL—12L, TC5565AFL—15L

A.C. CHARACTERISTICS

(Ta=0~70°C, Vpp=5V+10%)

READ CYCLE
TC5565APL-10L | TC5565APL~12L [TC556 5APL~15L
SYMBOL PARAMETER TC3565AFL~10L [TC556 SAFL~12L | TC5565AFL-15L} ynyT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
trc |Read Cycle Time 100 - 120 - 150 -
tacc |Address Access Time - 100 - 120 - 150
tcol |CEl Access Time - 100 - 120 - 150
tco2 [CE2 Access Time - 100 - 120 - 150
toEg [Output Enable to Output Valid - 50 - 60 - 70 ns
N e ks o |- o[ [ -
toEg |Output Enable to Output in Low-Z 5 - 3 - 5 -
Rl e T N N N N
topo [Output Enable to Output in High-~Z - 35 - 40 - 50
toy |Output Data Hold Time 20 - 20 - 20 -
WRITE CYCLE
TC5565APL-10L |TC556 SAPL-12L |TC5565APL-15L
SYMBOL PARAMETER IC3565AFL~10L |TCS56SAFL-12L [TC5565AFL-15L | UNIT
MIN. | MAX. [ MIN. | MAX. | MIN. | MAX.
tyc |Write Cycle Time 100 - 120 - 150 -
typ |Write Pulse Width 60 - 70 - 90 -
tcw |Chip Selection to End of Write 80 - 85 - 100 -
tas |[Address Set up Time 0 - 0 - 0 -
tyr |[Write Recovery Time - 0 - 0 - ns
topw |R/W to Output High-Z - 35 - 40 - 50
toEw |R/W to Output Low-2 5 - 5 - 10 -
tps |Data Set up Time 40 - 50 - 60 -
tpg |Data Hold Time 0 - 0 - 0 -

A.C. TEST CONDITION

This Materi al

Output Load

Input Pulse Level : 0.6V,
Timing Measurement VIN : 0.8v,
Reference Level vour : 0.8V,
tr, tf : 5ns

: 100pF + 1 TTL Gate

2.4V
2.2V
2.2v
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TC5565APL—10L, TC5565APL—-12L, TC5565APL—-15L
TC5565AFL—-10L, TC5565AFL-12L, TC5565AFL—15L

TIMING WAVEFORMS
READ CYCLE (1)

TRC

Vig— s
ADDRESSES m— M
vIiL ViL
tace ToH

v TR T
N T
= 7 T \\\*\xfm /W// I
oy T — ) o K—

WRITE CYCLE 1 (4) (R/W Controlled Write)

Rl | %‘
. - —
v mT RN 7

Vige— 7 4 AY
epy// . Y
CW

tow

SET Vig —
toDw , tOEW
"0'.'.7070'0'0' v -."’V”‘V.'."Q' 'v,,”v.v‘v.v.v.v v’;””"‘v‘
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tpg ._tDB
— 4
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TC5565APL-10L, TC5565APL—12L, TC5565APL—15L
TC5565AFL—-10L, TC5565AFL—12L, TC5565AFL—15L

WRITE CYCLE 2 (4) (TE1 Controlled Write)
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WRITE CYCLE 3 (4) (CE2 Controlled Write)
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K.
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TC5565APL-10L, TC5565APL—-12L, TC5565APL—-15L
TC5565AFL—-10L, TC5565AFL—12L, TC5565AFL-15L

Note 1. R/W is High for Read Cycle.
2. Assuming that CE] Low transition or CE2 High tramsition occurs coincident
with or after R/W Low transition, Outputs remain in a high impedance state.
3. Assuming that CTE] High transition or CE2 Low transition occurs coincident
with or prior to R/W High tramsition, Outputs remain in a high impedance
state.
4. Assuming that OE is High for Write Cycle, Outputs are in high impedance

state during this periced.

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

SYMBOL PARAMETER MIN. TYP. { MAX. | UNIT
VDH Data Retention Supply Voltage 2.0 - 5.5 v
IDpDS2 Standby Supply Current VDp=3. 0V — = 15 HA

VDD=5.5V - - 30
tCcDR Chip Deselection to Data Retention Mode o] - - us
tr Recovery Time trc *| - - us

*: Read cycle time.

CE71 Controlled Data Retention Mode (1)

Vop DATA RETENTION MODE
457V @ —m e -~ —-_—— e ——
Vig - — 2 \ / 2)
cEl teoR VDD -0V tR
GND

CE Controlled Data Retention Mode (3)
VoD DATA RETENTION MODE /""""“""'
@BV m e m e e Y e — ——————-
CEp teDR *R

Vie ——\ /——
vIL ———

AAAARNAN azv (777777

GND
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TC5565APL—-10L, TC5565APL—-12L, TC5565APL—15L
TC5565AFL—-10L, TC5565AFL—-12L, TC5565AFL—15L

Note 1 :

In CE] controlled data retention mode, minimum standby current mode 1is
achieved under the condition of CE2s50.2V or CE22Vpp-0.2V.

If the Vi of CE, is 2.2V in active operation, Ippsy current flows during the
period that the Vpp voltage is going down from 4.5V to 2.4V.

In CEz»controlled data retention mode, minimum standby current mode is
achieved under the condition of CE2s50.2V.

DEVICE INFORMATION
The TC5565APL/AFL is an asynchronous RAM using address activated circuit

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 VDD/GND lines. Thus the use of about

0.1yF decoupling capacitor for every device is recommended to eliminate such noise.

This Materia

ADDRESSES )( ),
Vpp= &5V
60 Vig= %3V
Vip= QRV
40 Horizontal = 100ns/div
Ippo

20

|t

Fig .TYPICAL CURRENT WAVEFORMS
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TC5565APL—10L, TC5565APL—-12L, TC5565APL—-15L
TC5565AFL—-10L, TC5565AFL—-12L, TC5565AFL—-15L

QUTLINE DRAWINGS  (DIP28-P-600)
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Note: Package width and length do not include mold protrusion, allowable

mold protrusion is 0.15mm.
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TC5565APL—-10L, TC5565APL—-12L, TC5565APL—15L
TC5565AFL—-10L, TC5565AFL—12L, TC5565AFL—15L

OUTLINE DRAWINGS (SOP28-P-450)

Unit in mm

185102

28 15
onnopnnnnnonnaQ

‘

?ﬁETTUUUUUUUUU L 1
1.OTYP, 043:!:01

127

(143
(450mil)

8.810.2
11.810.3

\

Note: Package width and length do not include mold protrusion, allowable

mold protrusion is 0.15mm.
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