TOSHIBA MOS MEMORY PRODUCTS

1024 WORD X 4BIT CMOS RAM

SILICON GATE CMOS

TC5047AP- |
TC5047AP-2

DESCRIPTION

The TCBO47AP is a static read write memory
organized as 1024 words by 4 bits using CMOS
technology. Because of ultra fow power dissipation,
the TCH5047AP can be used as battery operated
portable memory system and also as a nonvolatile
memory with battery back up. The TCBH047AP
operates from a single 5V power supply with a static
operation, so that the no refresh periods are required.
This simplifies the power supply circuit design.

FEATURES

® Low Power Dissipation
110 uW (MAX.) STANDBY
110mwW (MAX.) OPERATING
® Single 5V Power Supply
o Data Retention Voltage; 2.0~5.5V
@ 20 PIN Piastic Package

PIN CONNECTION

(TOP VIEW) — U
A 20[]vpp
Aq 2 1904,
A Qs 180 R/W
A Qs 17 [] €€,
A s 161] oD
A e 15[ ce,
Az 140 A,
GND[]8 130 A,
Data 1/0,[}9 12[7] Data 1/0,
Data /0,00 10 11 Data 1/0,
PIN NAMES
Ag~A, Address Inputs
R/W Read Write Input
CE,, CE, Chip Enable inputs
Data 1/0, .., Data (nput/Qutput
oD Output Disable Input
Vpp/GND Power Supply Terminals

The three state outputs simplify the memory
expansion making the TC5047AP suitable for use ina
microprocessor peripheral memory. Since the mini-
mum data retention voltage is 2V, the battery back
up system needs Only simple circuit. By using
Toshiba's original C2MOS technology, the device
circuitry is not only simplified but wide operating
margin and noise margin are also realized.

The TC5047AP family is moulded in a dual-in-line
20 pin plastic package, 0.4 inch in width,

e Static Operation

® Three State Outputs

® Input/Qutput; TTL Compatible

® Access Time
TCBOATAP-1; thcc = B50Nns (MAX.)
TCBOATAP-2; tacc < 800ns (MAX.)
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TOSHIBA

MAXIMUM RATINGS

SYMBOL [

TEM I _ RATING ool
VDD | _Power Supply Voltage -03~ 719777 o 7\/ o
Vin { Input Voltage —0.3~ Vpp +0 Y
VouT Output Voltage 0~ Vpp v
Pp Power Dissipation (Ta= 85°C) 700 W
TsoLDER Soldering Temperature - Time 260+ 10 7°7C7. Se?ﬁ
Tsrg Storage Temperature -55~ 150 °c
Torr Operating Temperature —30~ 85 °C ;
DC RECOMMENDED OPERATING CONDITIONS
svmsoL . | PARAMETER oM LT, | wax UNIT
T - T T
Voo | Power Supply Voltage : 4.5 5.0 ' 55 34 |
Vin | Input High Level Voltage . Vpp-15 - I Vpp+03 v ﬂ
Vi [ Input Low Level Voltage ! —03 - 06 v ;
Vou ] Data Retention Voltage | 2.0 — [ 5.5 \
DC CHARACTERISTICS (Ta=-30~85°C)
SYMBOL PARAMETER ‘ CONDITIONS MIN. [ TyP o [ max. [ oniT |
_
lin Input Current i ovEviy SVpp 0 +0.05 +1.0 HA
Vop = 2~ 5.5V 3
CE, = 0.2V, Output Open
'obs Standby Current : utputop 0 0.2 20 A
oo Operating Current Vpp=5.5V, leyc=lus 0 10 20 mA
lLo Output Leakage Current oV £Vgout £ Voo 0 0.1 50 uA
loH Output High Current Vpp=4.5V, Vo = 2.4V -1.0 2.0 - mA
oL Output Low Current Vop =4.5V, Vo =04V 1.6 20 - mA
Ci @ Input Capacitance = IMHz - 5 10 pF
Co @ Output Capacitance f=1MHz - 7 15 pF
Note (1} Ta=25°C, Vpp=5v J
Note (2} This parameter is periodically sampled and is not 100% testad.
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A.C. RECOMMENDED OPERATING CONDITIONS

o TC5047AP-1

TOSHIBA

l

i SYMBOL PARAMETER ' CONDITIONS MIN. MAX, UNIT
: Tac » Read Cycie Time 650 - ns
twe Write Cycle Time 650 — ns
T tees CE Setup Time ! 0@ T = ns
teen CE Hold Time . Vpp = 4.5~ 55V T 20w - ns
T tpe Precharge Time \ C, =100 pF 100 - ns
1GE CE Pulse Width ! Vin = Vpp — 1.5V 550 - ns
- twp Write Pulse Width ‘ ~Vpp + 0.3V 300 - ns
T Data Setup Time | V= -03~06V 300 = ns
Ton Data Hold Time T Ta= -30~85C 0 = s
tew Write Setup Time i 350 - ns “
tRS Read Setup Time | 0 - ns t
T tRH Read Hold Time [0 — ns .
Note {3) togs + tegH = 100 ns
® TCS5047AP-2
i SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
; tre Read Cycle Time 1000 — ns
twe Write Cycle Time 1000 = ns
tCES ] CE Setup Time 20(4) — ns
b tc;H CE Hold Time Vpp =45~556V 20(4) — ns
o tpe Precharge Time Cp =100pF 200 - ns
teE CE Pulse Width ViH = Vpp — 1.5V 800 - ns
twp Write Pulse Width ~Vpp + 0.3V 500 — ns
tps Data Setup Time Vi =-03~06V 500 - ns
1DH Data Hold Time Ta=-30~85°C 0 - ns
tow Write Setup Time 550 - ns
tRs Read Setup Time 0 - ns
1RH Read Hold Time 0 - ns
Note (4) togg + togH 2 200 ns.
A.C.. CHARACTERISTICS (Ta=-30~85°C)
® TC5047AP-1
SYMBOL PARAMETER CONDITIONS MIN TYP MAX., | UNIT
tacc | Access Time Vpp =45~ 55V - - 550 ns
tpis Output Disable Time Cp =100pF - . = 100 ns
tcoe | Output Enable Time Vou =2.4V, Vg =0.6V — | 100 - ns
©® TC5047AP-2
SYMBOL PARAMETER CONDITIONS MIN. | TYP MAX. | UNIT
tace Access Time Vpp =4.5~ 5.5V — — 800 ns
tpis Qutput Disable Time CL =100 pF - - 200 ns
tcoe | Output Enable Time VoHr =2.4V, Vg = 0.6V - 200 - ns
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TOSHIBA

TIMING WAVEFORMS

.
Read Cycle o RC ,
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® Write Cycle we
ViKY
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TYPICAL CHARACTERISTICS
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TOSHIBA
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TOSHIBA
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TOSHIBA
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TOSHIBA
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Note:
the right, at any time without notice, to change said circuitry.
©Mar., 1980 Toshiba Corporation

Distributed by
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Tohiba does not assume any responsibility for use of any circuitry described; no circuit patent licenses are impiled, and Toshiba reservas



