CYPRESS SENICONDUCTOR

Features

o Fast access time
— Commercial; 25/35/45 ns (max.)
— Mtlitary: 35/45/55 ns (max.)
¢ Low power consumption
~ Active: 770 mW (max.)
¢ 300-mil-width package
o Low standby power
—193 mW
o TTL-compatible inputs and outputs
¢ Asynchronous

e Capable of withstanding greater than
2001V electrostatic discharge

£8 CYPRESS
SEMICONDUCTCR

CY7C182

Functional Description

The CY7C182is a high-speed CMOS static
RAM organized as 8,192 by 9 bits and it is
manufactured using Cypress’s high-perfor-
mance CMOS technology. Access times as
fast as 25 ns are available with maximum
power consumption of only 770 mW,

The CY7C182, which is oriented toward
cache memory apphcanons, features fully
static operation requiring no external
clocks or timing strobes. The automatic
power-down feature reduces the power
consumption by more than 70% when the
cu’cuu is deselected, Easy memory expan-
sion is provided by an active LOW chip en-
able (&1), an active HIGH chip enable

CE;), an active LOW output enable

E), and three-state drivers.

8,192 x 9 Static R/W RAM

An active LOW write enable signal (WE)
controls the writing/reading (_)p%ration ofthe
memory. When CE; and WE inputs are
both LOW, data on the nine data input/out-
put pins (I/Op through I/Og) is written into
the memory location addressed by the ad-
dress present on the address pins (Ag
through Aj;). Reading the device is accom-
plished by selecting the device and enabling
the outputs, {CE; and OE active LOW and
CE active HIGH), while (WE) remains in-
active or HIGH, Under these conditions, the
contents of the location addressed by the in-
formation on address pins is present on the
nine data input/output pins.
'Ihemput/outputpmsremammahxgh—unpe-
dance state unless the chip is selected, out-
puts are enabled, and write enable (WE) is
HIGH.

A die coat is used to insure alpha immunity.
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Selection Guide

Maximum Access Time (ns)

Maximum Operating Com’]
Current (mA] Ml

Maximum Standby Current (mA)
Shaded area contains advanced information,

7C182~-25 | 7C182~35 | 7C182—-45 | 7C182-55
25 35 45 55
140 140 140 140
35 35 35 35
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Maximum Ratings ’ R
(Abovewhich the useful life may be xmpau'ed Foruserguidelines,  Static Discharge Voltage ............ [ veae 22001V
nottested.) (per MIL-STD-883, Method 3015.2)
StorageTemperature ereriresrernesess —65°Cto+150°C  Latch-UpCurrent ........... ciriniinienene. >200mA
Ambient Temperaturewith s ’ ’
PowerApplied ... .. e eiiiiins, —55°Cto+1250c Operating Range S—
Supply Voltage to Ground Potentiallll ....... ~05Vto +7.0V Range 'Ibmpel“.;::lll‘elzl Vee
P(I:-I‘i,g(;:%gSeAthed to Outputs 05V 0 47,0V Commercial 0°Cto + 70°C 5V £10%
in tatell J S R T |t 0 +7. m
Milit: —55°Cto + 125°C SV £ 10%
DCInput Voltagdl!l .............. vereens =05Vi0 +7.0V Y 2 >
Output Current into Outputs (Low) ......... veeres .« 20mA
Electrical Characteristics Overthe Operating Range
7C182-12 | 7C182-15
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Units
Vou Output HIGH Voltage | Ve Min, Iog = — 4.0 mA. 24 24 v
VoL Output LOW Voltage VeeMin, IgL = 8.0mA 0.4 0.4 v
Viu Input HIGH Voltage 22 | Vec) 22 | Ve | V
Vi Input LOW Voltagelll -05{ 08 |-05] 08 | V
Ix Input Load Current GND < Viy < Vee, GND < Vour < Veo -10 )| +10 | ~10 | +10 | pA
Qutput Disabled
Ioz Output LeakageCurrent | Ve = Max, Vour = GND -10 | +10 | —10 | +10 | pA
Tos Output Short Circuit Vee = Max, Voyt = GND =350 ~350] mA
Current(3]
Icc VccOperating Circuit VccMax,, Output Current = 0 mA, Com't 170 160 | mA
Current f = Max., Viy = Vccor GND il 180 170
Isg1 AutomaticPower-Down | Max V¢, CEq > Vi, CE2 < Vi, 40 35 | mA
Current— TTL Inputs VN> Vigor Viy < Vi, f = fmax.
Isp2 AutomaticPower-Down | Max Vg, CE1 > Ve — 03V, CE; < 0.3V, 20 20 | mA
Current—CMOS Inputs | Vin> Ve —03VorViy <0.3V,£=0

Shaded area contains advanced information.
Notes:

1. Vi, (min) = — 3.0V for pulse durations of less than 20 ns.

2. Taisthe “instant on” case temperature.

3. Duration of the short circuit should not exceed 30 seconds. Not more
than one output should be shorted at one time.
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Electrical Characteristics Over the Operating Range(continued)
7C182~20 |7C182~25,35,45,55
Parameters Description Test Conditions Min. | Max. | Min. Max. | Units
Vou Output HIGH Voltage | Ve Min, Iog = — 4.0 mA. 24 24 v
VoL Output LOW Voltage VceMin, Igp, = 8.0mA 04 04 v g
Vi Input HIGH Voltage 22 | Ve 22 Vce v <
Vi Input LOW Voltagell} -05} 08 -05 - 0.8 v 3:,
Iix Input Load Current GND £ VN £ Ve, GND < Voyr <Vee, | —10 | +10 | -10 +10 nA
Output Disabled
Ioz Output LeakageCurrent | Voo = Max., Vour = GND -10 | +10 -10 +10 RA
i Ios Output Short Vce = Max,, Voyr = GND -~350 =300 mA
- CircuitCurrent(3]
Icc V¢ Operating Circuit VceMaz,, Output Current = 0mA, | Com'l 150 140 mA
Current f = Max., Vi = Vccor GND M e 150
Isp1 Automatic Power-Down | Max Vg, CE1 > Vin, 35 35 mA
Current — TTL Inputs CE < Vi, Vin 2 Vg or
ViN < Vi, f = fvax
Isp2 Automatic Power-Down | Max Ve, CE; > Vee — 0.3V, 20 20 mA
Current— CMOS Inputs { CE; < 0.3V, Viy > Ve — 0.3V or
V<03V, f=0
Shaded area contains advanced information.
Capacitance!
Parameters Description Test Conditions Max, Units
Cout OutputCapacitance Ta =25°C,f = 1 MHz, 10 pF
CiN InputCapacitance Vee=50V 10 pF
Note:
4, Testedinitially and after any design or process changes that may affect
these parameters.
AC Test Loads and Waveforms
R1481Q R1481Q
5V 0w 5V Oy ALL INPUT PULSES
OUTPUTO——I———- OUTPUTo—l—- 3.0V L 90%
90%
10% 10%
30 pF A2 §pF 2 A2 GND
I 256Q . I 255Q - <5ns
INCLUDING = =L INCLUDING & =L <é&ns <
JIGAND ~ JIGAND ~ -
SCOPE SCOPE G182-4 C1825
(@ (b)
Equivalent to: THEVENIN EQUIVALENT
167Q
OUTPUT 0-——-A———0 1,73V
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Switching Characteristics Overthe Operating Range

7C182-12 7C182-15 7C182-20

Parameters Description Min. Max. Min. Max. Min. Max. Units
READ CYCLE®]
trRC Read Cycle Time 12 15 20 ns
tAA Address to Data Valid 12 . 15 20 ns
toHA Address Valid to Low Z 3 3 5 ns
tACEL CE1 Access Time 12 15 | 20 ns
tACE2 CE; Access Time 12 15 20 ns
tLzcEL CE; LOWtoLowZ 3 3 ns
t1ZCE2 CE; HIGH to Low Z 3 3 3 ns
tHzZCEL CE; HIGH to High ZI[¢] 7 ns
tHZCE? CE; LOW to High Z[6] 7
tpy CE; LOW to Power-Up 0 0 0 ns
teD CEj HIGH to Power-Down 12 15 20 ns
tpoE OE Access Time 6 7 10 ns
t170E OELOWtoLowZ 0 0 3 ns
tHZOE OE HIGH to High ZI6} 7 8 8 ns
WRITE CYCLE!]
twe Wirite Cycle Time 12 15 20 ns
tsa Address Set-Up Time 0 0 ] ns
taw Address Valid to End of Write 9 10 15 ns
tsp Data Set-Up Time 6 7 10 ns
tscel CE; LOW to Write End 8 10 15 ns
tsce2 CE; HIGH to Write End 8 10 15 ns
tPWE WE Pulse Width ) 8 10 15 ns
tHa Address Hold from End of Write 0 0 ns
tup Data Hold Time 0 0 ns
t1ZwE Write HIGH to Low Z[8] 3 5 ns
tHZWE Write LOW to High Z[689] 6 7 7 ns

Shaded area contains advanced information.

Notes:
5. WE is HIGH for read cycle.

6.
7.

tazee and tyzwe are specified with C, = 5 pF Transitionis measured
+ 500 mV from steady state voltage.

The internal write time of the memory is defined by the overlap of CEy
LOW, CE; HIGH, and WE LOW. All three signals must be asserted
to initiate a write and any signal can terminate a write by being deas-
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8.

9.

serted. The data input set-up and hold timing should be referenced to
the rising edge of the signal that terminates the write.

At any given temperature and voltage condition, trzwg is less than
tHzwe for any given device. These parameters are sampled and not
100% tested.

Addressvalid prior to or coincident with CE transition LOW and CE3
transition HIGH,
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Switching Characteristics Overthe Operating Range(continued)
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7C182-25 7C182-35 7C182—-45 7C182-55
Parameters Description Min. l Max. | Min. I Max. | Min, I Max. | Min. | Max. | Units
READ CYCLED!
trc Read Cycle Time 25 35 45 55 ns
tAA Address to Data Valid 25 35 45 55 ns
toHA Address Valid to Low Z 3 3 3 3 ns
tacE] CE1 Access Time ' 25 35 45 55 s
tACE?2 CE; Access Time 25 25 45 55 ns
tLzCEL CEL LOW to Low Z ' ns
t1ZCE2 CE;HIGH toLow Z 5 5 5 ns
tHZCEL CE; HIGH to High Z[6! 20 20 25 25 ns
tazZCE2 CE; LOW to High Z[®] 20 20 25 25
tpy CE; LOW to Power-Up 0 0 0 0 ns
tep CE; HIGH to Power-Down 20 20 25 25 ns
tDoE OE Access Time 20 20 20 25 ns
tLZOE OELOWtwoLowZ 3 3 3 3 ns
tHZOE OE HIGH to High Z[6] 20 20 25 30 ns
WRITE CYCLE!]
twe Write Cycle Time 25 35 45 50 ns
tsA Address Set-Up Time 0 0 0 0 ns
taw Address Valid to End of Write 20 30 40 50 ns
tsp Data Set-Up Time 18 20 25 30 ns
tSCE1 CE; LOW to Write End 20 30 40 50 ns
tsCE2 CE, HIGH to Write End 20 30 40 50 ns
tPWE WE Pulse Width 20 25 30 35 ns
tHA Address Hold from End of Write 5 5 5 ns
tHD Data Hold Time 0 0 0 ns
tLZWE Write HIGH to Low Z[8] 3 3 ns
tHZWE Write LOW to High Z[6 8 9] 13 15 20 25 ns
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Switching Waveforms
Read Cycle No, 1{5: 10] N K
C
ADDRESS ) 4 *
taa »
e topp =l
DATA OUT PREVIOUS DATA VALID X XX DATA VALID
) €182-8
Read Cyele No, 205 11}
CE fac
1 _\‘ ;l
e N
CEp —; tAQE1 * N\
O —— tace2 ;|(
h{
tizoe fo_.oe T I o tzce 1 L
DATA OUT HIGH IMPEDANCE &L DATA VALID )ME
le——— tpy e fe—— tpp —>»
SUPHEY PR lcc
CURRENT 0% N— 38
ci82-7
Write Cycle No. 1 (W—EControlled)m .
WC Ll
ADDRESS g{ )k
CEENNNN NN 7 7. 7
7 7 N N\
o8 Z i ARk
taw «— tyy —>
WE je————— 1ga tpwe ’
N 4
RN 7
—1] »| tHp
DATAIN DATA VALID )—k
l—— tyzwe -—\-I je— tzuE —>|
DATA VO DATA UNDEFINED J HIGH IMPEDANCE

S

C182:8

Notes:

10. Device is continuously selected. OE, CEj = V.. CE; = Vi

11, If CE; goes HIGH and CE; goes LOW simultaneously with WE

HIGH, the output remains in a high-impedance state.

2-318




LN L

4LE D EE 2589LL2 000L58L 9 &= CYP

= ) CY7C182
S mucTor T-46-23-12
Switching Waveforms (continued)
Write Cycle No. 2 (CE Controlled)[? 11]
o ‘Wc -l
— e
CE;
Y 4
N\ /|
s tscet
tsce2
N
CE, /] i : N '
taw tha
- tewe
N 4
AN y I/
fe— tsp tup
DATAIN * DATA VALID
[ thzwe ;l
HIGH IMPEDANCE
DATA /O DATA UNDEFINED /l
Ci82-9
Truth Table
CE; | CE; | OF | WE | Data-In | Data-Out Mode
H]|X|X}|X YA Z Deselect/Power-Down
LIH|]LI|H Z Valid Read
L H| X L Valid VA Write
L|H|H|H VA VA Output Disable
X L X1 X Z Z Deselect
Ordering Informatio ’
Speed : Package | Operating Speed Package | Operating
(ns) Ordering Code Type Range (ns) Ordering Code Type Range
12 CY7C182-12DC D22 Commercial 25 CY7C182-25DC D22 Commercial
CY7C182-12PC P21 CY7C182-25PC P21
CY7C182—-12VC \758 CY7C182-25VC V21
CY7C182-12DMB D22 Military 35 CY7C182-35DC D22 Commercial
CY7C182-12L.MB L54 CY7C182--35PC P21
15 CY7C182—15DC D22 Commercial CY7C182--35VC Va1
CY7C182—15PC P21 45 CY7C182-45DC D22 Commercial
CY7C182~15VC V21 CY7C182-45PC P21
CY7C182-15DMB D22 Military CY7C182-45VC Vai
CY7C182-15LMB LS54
20 CY7C182-20DC D22 Commercial
CY7C182-20PC P21
CY7C182-20VC V21
CY7C182-20DMB D22 | Military
CY7C182~20LMB L54

Shadedarea contains advanced information.
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