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» 45V -5.5V operation

CMOS for optimum speed/power

Low active power (70 ns, LL version)

— 330 mW (max.) (60 mA)

Low standby power (70 ns, LL version)

— 110 pW (max.) (20 pA)

Automatic power-down when deselected
TTL-compatible inputs and outputs

Easy memory expansion with CE;, CE,, and OE options

Functional Description

The CY62128 is a high-performance CMOS static RAM orga-
nized as 131,072 words by 8 bits. Easy memory expansion is
provided by an active LOW chip enable (CE), an active HIGH
chip enable (CE,), an active LOW output enable (OE), and
three-state drivers. This device has an automatic power-down

128K x 8 Static RAM

feature that reduces power consumption by more than 75%
when deselected.

Writing to the device is accomplished by taking chip enable
one (CE1) and write enable (WE) inputs LOW and chip enable
two (CE,) input HIGH. Data on the eight I/O pins (I/Oq through
I/05) is then written into the location specified on the address
pins (Ag through Asg).

Reading from the device is accomplished by taking chip en-
able one (CEq) and output enable (OE) LOW while forcing
write enable (WE) and chip enable two (CE,) HIGH. Under
these conditions, the contents of the memory location speci-
fied by the address pins will appear on the 1/O pins.

The eight input/output pins (/O through I/O7) are placed in a
high-impedance state when the device is deselected (CE;
HIGH or CE, LOW), the outputs are disabled (OE _HIGH), or
during a write operation (CE; LOW, CE, HIGH, and WE LOW).

The CY62128 is available in a standard 450-mil-wide SOIC,
32-pin TSOP type | and STSOP packages.
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Selection Guide
CY62128-55 CY62128-70
Maximum Access Time (ns) 55 70
Maximum Operating Current Commercial L 50 40
LL 50 40
Maximum CMOS Standby Current Commercial L 80 80
LL 15 15

Maximum Ratings

(Above which the useful life may be impaired. For user guide-
lines, not tested.)

Storage Temperature ..........ccccceeeeeeieiinnnnns —-65°C to +150°C
Ambient Temperature with
Power Applied ... —55°C to +125°C

Supply Voltage on V¢ to Relative GNDIY ... —0.5V to +7.0V
DC Voltage Ap;[)ll]ied to Outputs

in High Z State!™ ... —0.5V to Ve + 0.5V
DC Input Voltage™. ... —0.5V to Ve + 0.5V
Notes:

1.V (min.)=-2.0V for pulse durations of less than 20 ns.
2. Tplisthe “instant on” case temperature.

Current into Outputs (LOW)....
Static Discharge Voltage

(per MIL-STD-883, Method 3015)

Latch-Up Current.........cooviiiieniee e >200 mA
Operating Range
Ambient
Range Temperaturel? Vee
Commercial 0°C to +70°C 5V + 10%
Industrial —40°C to +85°C 5V + 10%
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Electrical Characteristics Over the Operating Range

62128-55 62128-70
Parameter Description Test Conditions Min. Typ[3] Max. | Min. Typ[3] Max. | Unit
VoH Output HIGH Voltage | Ve = Min., oy ==1.0 mA 2.4 2.4 \
VoL Output LOW Voltage Vee = Ming, lgL = 2.1mA 0.4 0.4 \
ViH Input HIGH Voltage 2.2 Vee | 2.2 Vee | V
+0.3 +0.3
Vi Input LOW Voltagel™] -0.3 0.8 | -0.3 08 | V
lix Input Load Current GND <V, < Ve -1 +1 -1 +1 MA
loz Output Leakage Cur- | GND <V, < V¢, Output Disabled | +1 +1 +1 +1 HA
rent
los Output Short Circuit Ve = Max., Voyt = GND -300 -300 | mA
Currentt]
lcc V¢ Operating Ve = Max. Com’l 40 115 40 110 | mA
Supply Current |o_UT = O_mA, L 30 70 30 60 mA
f=fuax = Utre
LL 30 70 30 60 | mA
Ind.l 40 115 40 110 | mA
L 30 70 30 70 | mA
LL 30 70 30 70 | mA
Isg1 Automatic CE Max. Ve, Com’l 0.3 25 0.3 1 mA
P Do Curent | [ o 015 | 1 | mA
ViN 2 V) or LL 0.1 0.1 1 mA
Vin =ViL = Tax gy 03 | 25 03 | 1 | mA
L 0.15 3 0.15 1 mA
LL 0.1 2 0.1 1 mA
Isg2 Automatic CE Max. Ve, Com’l 500 500 | pA
Poer Sewn curert | Ce,2Voe 0% | | 04 [ || ©4 [0 | A
Vin 2 Vee - 0.3V, LL 20 20 HA
orViNs0.3V, =0 Fig 500 500 | pA
L 0.4 100 04 100 HA
LL 40 40 HA
Capacitancel
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Tp=25°C, f=1MHz, 9 pF
Cout Output Capacitance Vee =50V 9 pF
Notes:

3. Typical values are included for reference only and are not tested or guaranteed. Typical values are an average of the distribution across normal production

variations as measured at V¢ = 5.0V, Ty = 25°C, and ty4=70ns

4. Not more than one output should be shorted at one time. Duration of the short circuit should not exceed 30 seconds.
5. Tested initially and after any design or process changes that may affect these parameters.
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AC Test Loads and Waveforms

R1 1800 Q R11800 Q ALL INPUT PULSES
5V 5V 3.0V
90%
OUTPUT OUTPUT
10%
100 pF R2 5 pF R2 GND
I 990 Q I 9900
INCLUDING = = INCLUDING = = <5ns

JIG AND JIG AND

SCOPE () SCOPE (b) 621283
Equivalentto:  THEVENIN EQUIVALENT 621284

639Q
OUTPUT O———wW—0Q 177V
Switching Characteristics!® over the Operating Range
62128-55 62128-70

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, CE, HIGH to Data Valid 55 70 ns
tooe OE LOW to Data Valid 20 35 ns
ti zoE OE LOW to Low Z 0 0 ns
tizoE OE HIGH to High z["8! 20 25 ns
t zcE CE, LOW to Low Z, CE, HIGH to Low Z!®! 5 5 ns
trzce CE; HIGH to High Z, CE, LOW to High z[78] 20 25 ns
tpy CE; LOW to Power-Up, CE, HIGH to Power-Up 0 0 ns
tpp CE; HIGH to Power-Down, CE, LOW to Power-Down 55 70 ns
WRITE CYCLEP
twe Write Cycle Time 55 70 ns
tscr CE; LOW to Write End, CE, HIGH 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 45 50 ns
tsp Data Set-Up to Write End 25 30 ns
tHp Data Hold from Write End ns
2 we WE HIGH to Low Z!® ns
trzwWE WE LOW to High z["- 8 20 25 ns
Notes:

6. Test conditions assume signal transition time of 5ns or less, timing reference levels of 1.5V, input pulse levels of 0 to 3.0V, and output loading of the specified
lo/lon @nd 100pF load capacitance.

7. thzoe thzce and ty,we are specified with a load capacitance of 5 pF as in part (b) of AC Test Loads. Transition is measured 500 mV from steady-state voltage.

8. Atany given temperature and voltage condition, ty;cg is less than t zcg, thzog IS less than t zqg, and tyzye is less than t e for any given device.

9. The internal write time of the memory is defined by the overlap of CE; LOW, CE, HIGH, and WE LOW. CE; and WE must be LOW and CE, HIGH to initiate a write,
and the transition of any of these signals can terminate the write. The input data set-up and hold timing should be referenced to the leading edge of the signal that terminates

the write.
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Data Retention Characteristics (Over the Operating Range for “L” and “LL” version only)

Parameter Description Conditions! Y Min. Typ. Max. Unit
VDR VCC for Data Retention 2.0 \
lccpr Data Retention Current | Coml. L Vee=Vpr=3.0V, 100 A

CE =V - 0.3V,
LL cC ’ 20 A
Vi 2 Vg — 0.3V or, 0.4 a
Indl. L Vi € 0.3V 100 HA
LL 20 HA
tcpr™! Chip Deselect to Data Retention Time 0 ns
tR[3] Operation Recovery Time trc ns
Switching Waveforms
Read Cycle No.1[11:12]
tRC >
ADDRESS X
taa >
e— fona ——>|
DATA OUT PREVIOUS DATA VALID ><><><>< DATA VALID
62128-5
Read Cycle No. 2 (OE Controlled)[1213]
ADDRESS >< ;<
- tRC
CE, 71 \\
tacE
oF B
. thzog —>
poF <— tHzcE —>
le— tzo0 —> HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID >—
le————— U 72cE ————» 0
vV, le—— tpy ICC
cc o 50%\—\
SUPPLY 50%
CURRENT 62128-IDSB

Notes:

10. No input may exceed Ve

11. Device is continuously selected OE,CE, =

12. WE is HIGH for read cycle.

+05V.

ViL CEz = Vip.

13. Address valid prior to or coincident with CE; transition LOW and CE, transition HIGH.
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Switching Waveforms (continued)
Write Cycle No. 1 (CE; or CE, Controlled)*415]

I
g
@)

twe
ADDRESS X X
tsce
. N 4
CE; \ 7
tsa >

CE, 4 N

/ tsce — N

taw tha —»t

tpwe

je——— isp ——= f4p -:l

DATA 1/0 DATA VALID )
62128-7
Write Cycle No. 2 (WE Controlled, OE HIGH During Write)[1415]
twe
ADDRESS X X
tsce
CEl Q\ /
CE, 7( \
tsce
taw tHa
fe——— tgp ———>| fe—— thue
WE N /
RO 7
oF 4
tsp tHp
DATA 1/0 >(NOTE 18 >< ><>< < DATAN VALID
< thzoe
62128-8

Notes:

14. Data I/O is high impedance if OE = Vi
15. If CE, goes HIGH or CE, goes LOW S|multaneously with WE going HIGH, the output remains in a high-impedance state.

16. Durlng this period the I/Os are in the output state and input signals should not be applied.



I
g
@)

YPRESS

Switching Waveforms (continued)

CY62128

Write Cycle No.3 (WE Controlled, OE LOW)14.19]

twe
ADDRESS X ><
tsce
CE, \é\ /
tsce
taw ta —>
[e— tsa —>| thwe
WE 5|< N 4
re—— 1sp tHp
DATAI/O  NOTE 16 ><><><>< >< DATA VALID >
thzwe e— Tt zwe
62128-9
Truth Table
CE, |CE, | OE | WE | 1/Og-1O; Mode Power
H X X X | Highz Power-Down Standby (Igg)
X L X X | Highz Power-Down Standby (Isg)
L H L H | Data Out Read Active (Icc)
L H X L |Dataln Write Active (Icc)
L H H H | Highz Selected, Outputs Disabled | Active (Icc)
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Ordering Information
Speed Package Operating

(ns) Ordering Code Name Package Type Range

55 CY62128-55SC S34 32-Lead 450-Mil SOIC Commercial
CY62128-55ZC 732 32-Lead TSOP Type |
CY62128-55ZAC ZA32 32-Lead STSOP Type |

70 CY62128-70SC S34 32-Lead 450-Mil SOIC Commercial
CY62128-70ZC Z32 32-Lead TSOP Type |
CY62128-70ZAC ZA32 32-Lead STSOP Type |
CY62128-70ZRC ZR32 32-Lead Reverse TSOP Type |
CY62128-70SI S34 32-Lead 450-Mil SOIC Industrial
CY62128-70ZI z32 32-Lead TSOP Type |
CY62128-70ZAl ZA32 32-Lead STSOP Type |
CY62128-70ZRI ZR32 32-Lead Reverse TSOP Type |
CY62128L-70SC S34 32-Lead 450-Mil SOIC Commercial
CY62128L-70ZC Z32 32-Lead TSOP Type |
CY62128L-70ZAC ZA32 32-Lead STSOP Type |
CY62128L-70ZRC ZR32 32-Lead Reverse TSOP Type |
CY62128L-70SI S34 32-Lead 450-Mil SOIC Industrial
CY62128L-70zI Z32 32-Lead TSOP Type |
CY62128L-70ZAl ZA32 32-Lead STSOP Type |
CY62128L-70ZRI ZR32 32-Lead Reverse TSOP Type |
CY62128LL-70SC S34 32-Lead 450-Mil SOIC Commercial
CY62128LL-70ZC Z32 32-Lead TSOP Type |
CY62128LL-70ZAC ZA32 32-Lead STSOP Type |
CY62128LL-70ZRC ZR32 32-Lead Reverse TSOP Type |
CY62128LL-70SI z32 32-Lead 450-Mil Type | Industrial
CY62128LL-70ZI 732 32-Lead TSOP Type |
CY62128LL-70ZAl 732 32-Lead STSOP Type |
CY62128LL-70ZRI ZR32 32-Lead Reverse TSOP Type |
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Package Diagrams
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Package Diagrams (continued)

32-Lead Shrunk Thin Small Outline Package ZA32

J
DIMENSION IN MM CINCH) Zlu
MIN. 2z
| 13.20 (.520) | MAX. ]
13.60 (535
11.70 (461> 120 (047> —=f |-
11.90 469 ' 0.05 ¢.002)
0.15 ¢.006>
PIN 1 1D ESE =|84 050 ¢.0197> T
= 1= i Ty
— =] j4(82]
1|:D = 7
= = =
= = i N
= =, | 017 006 i
0.23 (009>
0.95 037>
0.142 ¢.0056) SEATING PLANE
 0.158 (0062 105 <04D
f \[0.10MM
00_50
0.675 (0275 0.25 010>
MIN. GAUGE PLANE
N
0.30 ¢0i2> _ | 51-85094
0.70 €.028>
32-Lead Reverse Thin Small Outline Package ZR32
19.80 (780>
2020 (795
F EERE 047 (006>
L 1t — -
= O = T ﬁ = =
0 5“333557 % %I%@S s =3 % % FiRaTEH
M 0.05 <002 J *
R 1 A T gy, o] M Pou w1 12 —
% s DIMENSION IN MM (INCHES>
it Rt
%‘J LT 0.10 ¢.004> 51-85089-A
0.20 <.008)
0.40 (016>
0.60 024>

© Cypress Semiconductor Corporation, 1998. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility for the use
of any circuitry other than circuitry embodied in a Cypress Semiconductor product. Nor does it convey or imply any license under patent or other rights. Cypress Semiconductor does not authorize
its products for use as critical components in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress
Semiconductor products in life-support systems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress Semiconductor against all charges.



