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Features

» 4.5V-5.5V Operation

* Low active power (70 ns, LL version)

—275 mW (max.)

Low standby power (70 ns, LL version)

— 28 pW (max.)

» 55, 70 ns access time

» Easy memory expansion with CE and OE features
e TTL-compatible inputs and outputs

» Automatic power-down when deselected

* CMOS for optimum speed/power

Functional Description

The CY62256 is a high-performance CMOS static RAM orga-
nized as 32,768 words by 8 bits. Easy memory expansion is
provided by an active LOW chip enable (CE) and active LOW

32Kx8 Static RAM

output enable (OE) and three-state drivers. This device has an
automatic power-down feature, reducing the power consump-
tion by 99.9% when deselected. The CY62256 is in the stan-
dard 450-mil-wide (300-mil body width) SOIC, TSOP, and
600-mil PDIP packages.

An active LOW write enable signal (WE) controls the writ-
ing/reading operation of the memory. When CE and WE inputs
are both LOW, data on the eight data input/output pins (/0
through 1/07) is written into the memory location addressed by
the address present on the address pins (Ag through Aqy).
Reading the device is accomplished by selecting the device
and enabling the outputs, CE and OE active LOW, while WE
remains inactive or HIGH. Under these conditions, the con-
tents of the location addressed by the information on address
pins are present on the eight data input/output pins.

The input/output pins remain in a high-impedance state unless
the chip is selected, outputs are enabled, and write enable
(WE) is HIGH.

Logic Block Diagram
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Maximum Ratings Output Current into Outputs (LOW).......ccccvvvvveeeeeennnen. 20 mA
(Above which the useful life may be impaired. For user guide- (Sggﬁliﬂ?l_lsg-?%r%%;m&ae%ﬁod3015) """""""""""""""" >2001V
lines, not tested.)
Storage Temperature ..........cccceevveveviencenneenns —-65°C to +150°C LAICN-UP CUMBNL....-ovvssvvvssvrss v >200 mA
Ambient Temperature with Operating Range
Power Applied........ccoooeiiiiiiiee e 0°C to +70°C i
Supply Voltage to Ground Potential Range Ambient Temperature Vee
(PiN 2810 PiN 14) ..o -0.5V to +7.0V Commercial 0°C to +70°C 5V +10%
DC Voltage ApFllied to Outputs Industrial —40°C to +85°C 5V + 10%
in High Z State™ ..o -0.5V to Vg + 0.5V
DC Input VoltageM ... ~0.5V to Ve + 0.5V
Electrical Characteristics  Over the Operating Range
CY62256-55 CY62256-70
Parameter Description Test Conditions Min. | Typ | Max. | Min. | Typ[d | Max. | unit
VoH Output HIGH Voltage | Vcc =Min, lopg=-1.0mA | 2.4 2.4 \
VoL Output LOW Voltage Vee = Ming, g = 2.1 mA 0.4 0.4 \
ViH Input HIGH Voltage 2.2 Vee 2.2 Vee \Y
+0.5V +0.5V
i Input LOW Voltage -0.5 0.8 -0.5 0.8 \%
Iix Input Load Current GND <V, <V¢e -0.5 +0.5 -0.5 +0.5 HA
loz Output Leakage GND <Vp< Vg, Output Dis- | -0.5 +05 | -05 +0.5 HA
Current abled
lcc V¢ Operating Supply Ve = Max.,, 28 55 28 55 mA
Current }O—UfTM;?—ml'?t’Rc L 25 50 25 50 | mA
LL 25 50 25 50 mA
lsp1 Automatic CE Max. Ve, CE > Vi, 0.5 2 0.5 2 mA
_Fr’?’L"‘TL'SJ‘t’;"“ Current— xm 2 x:[' o e L 04 | 06 04 | 06 | mA
LL 0.3 0.5 0.3 0.5 mA
lsgo Automatic CE Max. Ve, 1 5 1 5 mA
Pover Doun Curent— | 2 Voo 03/ [T Z 5| A
orVy<0.3V,f=0 LL 0.1 b 0.1 5 HA
Indust’l Temp Range | LL 0.1 10 0.1 10 A
Shaded area contains preliminary information.
Capacitance Fl
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Tp=25°C,f=1MHz, 6 pF
Cout Output Capacitance Vec =50V 8 pF
Note:

1. V) (min.)==2.0V for pulse durations of less than 20 ns.

2. Typical specifications are the mean values measured over a large sample size across normal production process variations and are taken at nominal conditions
(Tp = 25°C, V). Parameters are guaranteed by design and characterization, and not 100% tested.
3. Tested initially and after any design or process changes that may affect these parameters.
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AC Test Loads and Waveforms

R1 1800Q R1 1800 Q
v v ALL INPUT PULSES
OUTPUT! OUTPUT! 3.0V !
10% 90% 90(?I.AJOO/
0 0
100 pF R2 5pF R2 GND
:I: 990Q :I: 990Q
<5ns —=> —> < 5ns
INCLUDING = — INCLUDING = -
JIGAND ~ - JIGAND ~ -
SCOPE SCOPE C62256-5 C62256-6
(a) (b)
Equivalent to: THE/ENIN EQUIVALENT
639Q
OUTPUTe AMA o 1.77V
Data Retention Characteristics
Parameter Description Conditions Min. | Typ.”d | Max. | Unit
Vpr V¢ for Data Retention Vee=3.0V, 2.0 \
- CE> Vce — 0.3V,
lccor Data Retention Current | L Vin>Vee - 0.3V or 2 50 MA
LL Vin<03V 0.1 5 HA
LL Indust| 0.1 10 HA
tCDR[?’] Chip Deselect to Data 0 ns
Retention Time
tR[?’] Operation Recovery Time tre ns

Data Retention W aveform

DATA RETENTION MODE————»
-
Vee 3.0v Vpr> 2V / 3.0V
|<— tCDR —| < tR —

C62256-7

Note:
4. Noinput may exceed Vc+0.5V.
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Switching Characteristics  Over the Operating Range!
CY62256-55 CY62256-70

Parameter Description Min. Max. Min. Max. Unit
READ CYCLE
tre Read Cycle Time 55 70 ns
tan Address to Data Valid 55 70 ns
toHA Data Hold from Address Change 5 5 ns
tacE CE LOW to Data Valid 55 70 ns
thoE OE LOW to Data Valid 25 35 ns
tLz0E OE LOW to Low Z[] 5 5 ns
thzoE OE HIGH to High Z[6 7] 20 25 ns
tizce CE LOW to Low Z[°! 5 5 ns
thzce CE HIGH to High z[® 7] 20 25 ns
tpy CE LOW to Power-Up 0 0 ns
tep CE HIGH to Power-Down 55 70 ns
WRITE CYCLE® 9
twe Write Cycle Time 55 70 ns
tsce CE LOW to Write End 45 60 ns
taw Address Set-Up to Write End 45 60 ns
tha Address Hold from Write End ns
tsa Address Set-Up to Write Start ns
tpwe WE Pulse Width 40 50 ns
tsp Data Set-Up to Write End 25 30 ns
tHD Data Hold from Write End 0 0 ns
tHzwE WE LOW to High z[6 7] 20 25 ns
tL 7 WE WE HIGH to Low Z[°! 5 5 ns
Shaded area contains preliminary information.

Switching Waveforms
Read Cycle No. 1 (10.11]
tre >]
ADDRESS X
taa >|
jfe—— topa ——>
DATA OUT PREVIOUS DATA VALID 7<><>< >k DATA VALID
C62256-8

Notes:

5. Testconditions assume signal transition time of 5 ns or less, timing reference levels of 1.5V, input pulse levels of 0 to 3.0V, and output loading of the specified
lou/lon and 100-pF load capacitance.

e
rOo® ONO

At any given temperature and voltage condition, tyycg is less than t, ycg, tyzoe iS less than t_ zog, and ty,ye is less than t e for any given device.

thzoe: thzce: and tyzwe are specified with C|_ =5 pF as in part (b) of AC Test Loads. Transition is measured 500 mV from steady-state voltage.

The internal write time of the memory is defined by the overlap of CE LOW and WE LOW. Both signals must be LOW to initiate a write and either signal can terminate
awrite by going HIGH. The data input set-up and hold timing should be referenced to the rising edge of the signal that terminates the write.

The minimum write cycle time for write cycle #3 (WE controlled, OE LOW) is the sum of tyyyg and tgp

Device is continuously selected. OE, CE=V,..
WE is HIGH for read cycle.



—
==F ~VPRESS CY62256
—_— L
Switching Waveforms  (continued)
Read Cycle No. 2 [11.12]
cE < tre
N /
N /|
tace
OE '__\
~
e thop ————» — tHzoe
t«— t 70 —>» ' fhzcE HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID >—
te—— l7cE ————>
- tPU [ - tPD —>
Vee \ Icc
SUPPLY 50% 50% Nc
CURRENT 0 \— 1ISB
C62256-9
o [8,13,14]
Write Cycle No. 1 (WE Controlled)
twe
ADDRESS X ><
IAW IHA —>
[— tsa thwe
WE
N Y/
RO 7
OF 7/
- tSD IHD
DATA I/O ><>< NOTE 15 ><>< DATAN VALID
tHzoe C62256-10
. - [8,13,14]
Write Cycle No. 2 (CE Controlled)
twe
ADDRESS X X
CE tsce
N 4
tsa =\ /)
IAW IHA »
je—————— t5p ————— > tip —:'
DATA I/O DATAyN VALID
/| C62256-11
Notes:

12. Address valid prior to or coincident with CE transition LOW.

13. Data I/O is high impedance if OE = V.

14.

If CE goes HIGH simultaneously with WE HIGH, the output remains in a high-impedance state.
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Switching Waveforms  (continued)

- . [9,14]
Write Cycle No. 3 (WE Controlled, OE LOW)

ADDRESS X ><
ce N\ W

taw tHa —>
— € tsa —>f
WE

RN A

re——— tgp tHp

DATA I/O ><><>< NOTE 15 >< >< DATAyN VALID >

IHZWE [~ tLZWE —

C62256-12

Note:
15. During this period, the I/Os are in output state and input signals should not be applied.
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Typical DC and AC Characteristics

NORMALIZED SUPPLY CURRENT
vs. SUPPLY VOLTAGE
4

-~z
812
5 Icc
(@] (@]
010 O
a // ]
LINJ 0.8 i}
3 / N
< 06 ViN=50V  —
% 04 TA:25°C o
z g
0.2
Isg
0.0
4.0 4.5 5.0 55 6.0
SUPPLY VOLTAGE (V)
NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE
14
< 1.3 <
8 1.2 a
N N
] l.l\ <—(|
< ~ T =25°C S
o
g 10 o
=4 ~— z
0.9
0.8
4.0 4.5 5.0 55 6.0

SUPPLY VOLTAGE (V)

STANDBY CURRENT
vs. AMBIENT TEMPERATURE

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

1.4 | 3.0
cC
1.2 ~. 2.5 /
1.0 2.0
Iss /
0.8 <15
\ ~ /
0.6 510 /
0.4 Veec=5.0V  — 05
VlN =5.0V _
0.2 0.0 Vec =5.0V |
: VlN =5.0V
0.0 -0.5
-55 25 125 -55 25 105
AMBIENT TEMPERATURE (°C) AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
1.6 < 140
£
= 120
1.4 z
o 100
s
1.2 o 80
z
1.0 D 60 4 Vee=5.0V
= Ta=25°C
Vce =5.0V é 40 A i
0.8 /
5 20
)
0.6 0
-55 25 125 0.0 1.0 2.0 3.0 4.0
AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
OUTPUT SOURCE CURRENT
2 vs. OUTPUT VOLTAGE
c 120
=
Z 100 \
&
S 80 2
O \
L VCC =5.0V i
g 6o N Ta=25°C
3
R 40
[
£ 20
> ¥
3 o
0.0 1.0 2.0 3.0 4.0

OUTPUT VOLTAGE (V)
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Typical DC and AC Characteristics

TYPICAL POWER-ON CURRENT
vs. SUPPLY VOLTAGE

(continued)

TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING

NORMALIZED | cc vs.CYCLE TIME

3.0 30.0 1.25
] |
o 25 7 250 0 Vee =5.0V
=8 (= ) °
= = a Tp =25°C
S 2.0 < 20.0 4 o 1.00— Vin=0.5V
< N
N o / |
2 15 = 150 < /
< V =
E m / o /
o 10 2 100 Vec=45V — Q075
z / Ta=25°C /
0.5 /, 5.0 /
0.0 0.0 / 0.50
0.0 1.0 2.0 30 40 50 0 200 400 600 800 1000 10 20 30 40
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MHz)
Truth Table
CE WE OE Inputs/Outputs Mode Power
H X X High Z Deselect/Power-Down Standby (Igg)
L H L Data Out Read Active (Icc)
L L X Data In Write Active (Icc)
L H H High Z Deselect, Output Disabled Active (Icc)
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Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
55 CY62256-55SNC S22 28-Lead 450-Mil (300-Mil Body Width) SOIC Commercial
CY62256L-55SNC S22 28-Lead 450-Mil (300-Mil Body Width) SOIC
CY62256LL-55SNC S22 28-Lead 450-Mil (300-Mil Body Width) SOIC
CY62256-55ZRC ZR28 28-Lead Reverse Thin Small Outline Package
CY62256L-55ZRC ZR28 28-Lead Reverse Thin Small Outline Package
CY62256LL-55ZRC ZR28 28-Lead Reverse Thin Small Outline Package
CY62256-55ZC 728 28-Lead Thin Small Outline Package
CY62256L-55Z2C 728 28-Lead Thin Small Outline Package
CY62256LL-55Z2C 728 28-Lead Thin Small Outline Package
CY62256-55PC P15 28-Lead (600-Mil) Molded DIP
70 CY62256-70SNC S22 28-Lead 450-Mil (300-Mil Body Width) SOIC Commercial
CY62256L-70SNC S22 28-Lead 450-Mil (300-Mil Body Width) SOIC
CY62256LL-70SNC S22 28-Lead 450-Mil (300-Mil Body Width) SOIC
CY62256-70SNI S22 28-Lead 450-Mil (300-Mil Body Width) SOIC Industrial
CY62256L—-70SNI S22 28-Lead 450-Mil (300-Mil Body Width) SOIC
CY62256LL-70SNI S22 28-Lead 450-Mil (300-Mil Body Width) SOIC
CY62256-70ZC 728 28-Lead Thin Small Outline Package Commercial
CY62256L-70ZC 728 28-Lead Thin Small Outline Package
CY62256LL-70ZC 728 28-Lead Thin Small Outline Package
CY62256-70ZI 728 28-Lead Thin Small Outline Package Industrial
CY62256L-70ZI 728 28-Lead Thin Small Outline Package
CY62256LL-70ZI 728 28-Lead Thin Small Outline Package
CY62256-70PC P15 28-Lead (600-Mil) Molded DIP Commercial
CY62256L-70PC P15 28-Lead (600-Mil) Molded DIP
CY62256LL-70PC P15 28-Lead (600-Mil) Molded DIP
CY62256-70ZRC ZR28 28-Lead Reverse Thin Small Outline Package
CY62256L-70ZRC ZR28 28-Lead Reverse Thin Small Outline Package
CY62256LL-70ZRC ZR28 28-Lead Reverse Thin Small Outline Package

Shaded area contains preliminary information.

Document #: 38—-00455-C
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Package Diagrams

28-Lead (600-Mil) Molded DIP P15

PIN 1
P b Y Y FHHHFHHHH/

DIMENSIONS IN INCHES MIN.
MAX,

T T
0.070

1450
‘ 50 i SEATING PLANE

| ﬁ tess ﬂ
01ss | \) | 0140
9

0.200 0.160 # /
J—h 0.00 J .
8&50 0015 0.012 3
0.060

8058 JL 0.015
0110 0.065 0.020

28-Lead 450-Mil (300-Mil Body Width) SOIC S22

% = HYUNDAI DIMENSIONS

S22 = ANAM DIMENSIONS PIN 1 ID

—_—
==}
P
jecdie)]
I=Y’=1
A~

o
S
|SN]
|o%]
N7

0477 DIMENSIONS IN INCHES MIN.
MAX,

LEAD COPLANARITY 0,004 MAX,

o
o
O
—
=
ro
\D
(@3}

o
w
=
S
o
w
=
~

I

SEATING PLANE
0.720 €0.710

0.728 0.722)

!

[ 0.094 Q.09
{010 <0100

T 08 e
0.050 0014 (0.014) ‘ (0.0270) 0.030

TYP, SOl OB 000 Qo0 RN 0012 (0.0125)
0050 020 . 0014 C0.010)

TYP)
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Package Diagrams (continued)

28-Lead Thin Small Outline Package 728

NOTE: ORIENTATION LD MAY BE LOCATED EITHER

AS SHOWN IN OPTION 1 OR OPTION 2
DIMENSION IN MM (INCH)

MAX, =
MIN, -y
13.6 (536) NI n
3.0 (5200 “1%
1.20 (047>
119 (468 100 ¢03% | [
OPTION 11— 1.7 (460 0.20 €008
(SEE NOTED 0.05 ¢002)
0.55 (022 .
—{\ —
=le) = { BsC f
OPTION 2 p— ]
(SEE NDTE)\% = % A5
= [
—  m— M
— — — |
PIN 1 = = IS
= EJ L $
{ 0.27 COLD
018 007>
220 L0080 1.02 (040
( { 05T 0365
[ 0\
{ A
= 0.7 027> L
0.3 (0l
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Package Diagrams (continued)

28-Lead Reverse Thin Small Outline Package  ZR28

NOTE: ORIENTATION 1D MAY BE LOCATED EITHER DIMENSION IN MM C(INCH>
AS SHOWN IN OPTION 1 OR OPTION 2 MAX, g
MIN, =y
13.6 (536> 5|5
132 (520 “10-
120 (047>
11.9 (468> 100 C03% | [
1.7 (4600 0.20 <008
0.05 002
0.55 022> .

BSC

.

OPTION 2
(SEE NOTED

Hﬂﬂ/ﬂﬂﬂﬂ
UETTLU

(312
(31D

O =
 m—
—  m—
— = o
PIN 1 /Z = o
=ie S ]
b7 o
0.18 (007>
OPTION 1
(SEE NOTE)
020 (008 1.02 (040>
(015 (006 [ 09T <036
L [
- 07 G027 JL
03 C0Io)
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