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Features

High speed

—taa =10, 12,15 ns

CMOS for optimum speed/power

Low active power

— 825 mW (max.)

Automatic power-down when deselected
Independent control of upper and lower bits
Available in 44-pin TSOP Il and 400-mil SOJ

Functional Description

The CY7C1021B/10211B is a high-performance CMOS static
RAM organized as 65,536 words by 16 bits. This device has
an automatic power-down feature that significantly reduces
power consumption when deselected.

Writing to the device is accomplished by taking Chip Enable
(CE) and Write Enable (WE) inputs LOW. If Byte Low Enable
(BLE) is LOW, then data from 1/O pins (I/O; through 1/Og), is

64K x 16 Static RAM

written into the location specified on the address pins (Ag
through Aqsg). If Byte High Enable (BHE) is LOW, then data
from 1/O pins (I/Og through 1/04g) is written into the location
specified on the address pins (Ag through A;g).

Reading from the device is accomplished by taking Chip En-
able (CE) and Output Enable (OE) LOW while forcmg the Write
Enable (WE) HIGH. If Byte Low Enable (BLE) is LOW, then
data from the memory location specified by the address pins
will appear on /04 to I/Og. If Byte High Enable (BHE) is LOW,
then data from memory will appear on I/Og to 1/04¢. See the
truth table at the back of this data sheet for a complete descrip-
tion of read and write modes.

The input/output pins (/O through 1/0,¢) are placed in a
high-impedance state when the device is deselected (CE
HIGH), the outputs are disabled (OE HIGH), the BHE and BLE
are disabled (BHE, BLE HIGH), or during a write operation (CE
LOW, and WE LOW).

The CY7C1021B/10211B is available in standard 44-pin
TSOP Type Il and 400-mil-wide SOJ packages. Customers
should use part number CY7C10211B when ordering parts
with 10ns t,,, and CY7C1021B when ordering 12 and 15ns t,,.
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Selection Guide
7C10211B-10 7C1021B-12 7C1021B-15
Maximum Access Time (ns) Commercial 10 12 15
Maximum Operating Current (mA) Commercial 150 140 130
Maximum CMOS Standby Current (mA) Commercial 10 10 10
L 0.5 0.5 0.5
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Maximum Ratings

(Above which the useful life may be impaired. For user guide-

lines, not tested.)
Storage Temperature

Ambient Temperature with

Power Applied

........... —65°C to +150°C

............................................. -55°C to +125°C

Current into Outputs (LOW)

Static Discharge Voltage
(per MIL-STD-883, Method 3015)

Latch-Up Current

Operating Range

; m Ambient
Supply Voltage on V¢ to Relative GND! .... —0.5V to +7.0V Range Temperature[zl Vee
DC Voltage Applied to Outputs : 5 5 o
in High Z Statell 0.5VitoVeerosy | commercial 0°Cto +70°C oV + 10%
H o o 0,
DC Input Voltage™...........ovvoerverrereereee _05VtoVee+0.5v | 'ndustrial —40°C to +85°C SV +10%
Electrical Characteristics Over the Operating Range
Test 7C10211B-10 7C1021B-12 7C1021B-15
Parameter Description Conditions Min. Max. Min. Max. Min. Max. Unit
VoH Output HIGH Ve = Min,, 2.4 24 24 \Y,
Voltage lop =—-4.0 mA
VoL Output LOW Ve = Min,, 0.4 0.4 0.4 \Y,
Voltage lop =8.0 mA
ViH Input HIGH 2.2 6.0 2.2 6.0 2.2 6.0 \Y,
Voltage
VL Input LOW -0.5 0.8 -0.5 0.8 -0.5 0.8 \Y,
Voltage[ ]
lix Input Load GND <V, < V¢ -1 +1 -1 +1 -1 +1 MA
Current
loz Output GND <V, < Vg, -1 +1 -1 +1 -1 +1 pA
Leakage Output Disabled
Current
los Output Short Ve = Max., -300 -300 -300 mA
Circuit VOUT =GND
Currentl
ICC VCC VCC = Max., 150 140 130 mA
Operating lout = 0 MA,
Supply f=fyax = Utrc
Current
Isg1 Automatic CE Max. Ve, 40 40 40 mA
Power-Down CE>V
Current ViN = V)y or
—TTL Inputs ViNS VL
f=fuax
Isg2 Automatic CE Max. Ve, 10 10 10 mA
Power-Down CE>
Current Vee—0.3V,Viy 2 L 0.5 0.5 0.5 mA
—CMOS Vce — 0.3V,
Inputs orV|y<0.3V,f=
0
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Capacitancel
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Tp=25°C, f=1MHz, 8 pF
Cout Output Capacitance Ve =50V 8 pF
AC Test Loads and Waveforms
R 481Q R 481Q
5V 5V 3.0V ALL INPUT PULSES
90% 90%
OUTPUT OUTPUT 10% 10%
(] 0
R2 R2 GND
30 pF 5 pF
P T 2550 P T 2550
INCLUDING = = INCLUDING = =
JIG AND JIG AND Rise Time: 1 V/ns Fall Time :1 V/ns
SCOPE @) SCOPE (b) 10218.3
167
Equivalent to: THEVENIN OUTPUT 1.73V 1021B-4
EQUIVALENT ISO pF



Switching Characteristics!® Over the Operating Range

CY7C1021B/
CY/7C10211B

7C10211B-10 7C1021B-12 7C1021B-15
Parameter Description Min. Max. Min. Max. Min. Max. Unit

READ CYCLE
tre Read Cycle Time 10 12 15 ns
taa Address to Data Valid 10 12 15 ns
tonA Data Hold from Address Change 3 3 3 ns
tace CE LOW to Data Valid 10 12 15 ns
thoe OE LOW to Data Valid 5 6 7 ns
t 70k OE LOW to Low Z[f] 0 0 0 ns
thzoE OE HIGH to High z[6 7] 5 6 7 ns
tLzcE CE LOW to Low Z[%] 3 3 3 ns
thzce CE HIGH to High z[6: 7] 5 6 7 ns
tpy CE LOW to Power-Up 0 0 0 ns
tep CE HIGH to Power-Down 10 12 15 ns
tpRE Byte Enable to Data Valid 5 6 7 ns
tzBE Byte Enable to Low Z 0 0 0 ns
thzee Byte Disable to High Z 5 6 7 ns
WRITE CYCLE®!

twe Write Cycle Time 10 12 15 ns
tsce CE LOW to Write End 8 9 10 ns
taw Address Set-Up to Write End 7 8 10 ns
tha Address Hold from Write End 0 0 ns
tsa Address Set-Up to Write Start 0 0 ns
tpwe WE Pulse Width 7 8 10 ns
tsp Data Set-Up to Write End 5 6 ns
tHp Data Hold from Write End 0 0 ns
tL2WE WE HIGH to Low Z°! 3 3 3 ns
thzwE WE LOW to High z[6: 7] 5 6 7 ns
taw Byte Enable to End of Write 7 8 9 ns
Notes:

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

2. Tpisthe “Instant On” case temperature.

& Testen el anti aftr any desioh of Process, Changes tat my affect hese PATAMEreIs, | o oo 0 oo

5. ;I;:Ls/ltg:gggigg;g%:dmcisg%ﬂgrlé?nsition time of 3 ns or less, timing reference levels of 1.5V, input pulse levels of 0 to 3.0V, and output loading of the specified
6. Atany given temperature and voltage condition, ty cg is less than t zcg, thzog IS less than t zog, and tyx e is less than t »e for any given device.

7. tyzoe tzee: tzce and tyzye 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. 'H1e internal write time of the memory is defined by the overlap of CE LOW, WE LOW and BHE / BLE LOW. CE, WE and BHE / BLE must be LOW to initiate a write,

and the transition 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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Switching Waveforms

[9, 10]
Read Cycle No. 1
ADDRESS X
t |
AA o
— tOHA e |
DATA OUT PREVIOUS DATA VALID ><><>< DATA VALID
1021B-5
— 10, 11
Read Cycle No. 2 (OEControIIed)[ -1
ADDRESS>< ><
tre
CE 5\ /_l
tace
OE 5‘ 7(
< thzoe
BHE, BLE T tooE >
5“— tLzoE —> 7.(
[— tHZCE —
T IpBg >
T tizBe —> ‘ L
HZBE HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID >—
fe— Y 72cE ———— > = _
I \] lec
50% N
Iss

Vee tpy >
SUPPLY 50%

CURRENT

1021B-6

Notes:
Device is continuously selected. OE, CE, BHE and/or BHE = V.

9.

10. WE s HIGH for read cycle. _
11. Address valid prior to or coincident with CE transition LOW.
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Switching

_ 12
Write Cycle No. 1 (CE Controlled)[

Waveforms (continued)

,13]

twe
ADDRESS X X
_ - t t
cE SA SCE y
N
< t
AW e S— tHA —
<« tpwE
__ /
WE \é\ y4
tew >
BHE, BLE \é\ Z 2
e tSD —| - tHDJ
DATA I/O / o
Write Cycle No. 2 (BLEor BHE Controlled)
twe
ADDRESS N \<
/]

- -t t. -t t

BHE, BLE A BW /

NK 7
< taw > .
HA
tpwE
_ /
WE \é\ /|
tsce
CE \é\ 7(
tsp —= tHD\"
DATA I/O P,
1021B-8

Notes:
12. Data /O is high impedance if OE or BHE and/or BLE= V.

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

Write Cycle No. 3 (WE Controlled, LOW)

twe
ADDRESS X X
— - t >
cE T SCE /
-« tAW
< tha — >
- tSA
4>‘ tpwE >
I 4
WE \ \é\ /
-« tBW >
BHE, BLE \ X\ /
- tHZWE " tSD —_— - tHD
DATA 1/O0
tzwe _>‘ 1021B-10
Truth Table
CE | OE | WE | BLE | BHE 1/0,—1/Og 1/Og—1/046 Mode Power
H X X | X X High Z High Z Power-Down Standby (Isg)
L L H |L L Data Out Data Out Read - All bits Active (Icc)
L H Data Out High Z Read - Lower bits only Active (Icc)
H L High Z Data Out Read - Upper bits only Active (Icc)
L X L |L L Data In Data In Write - All bits Active (Icc)
L H Data In High Z Write - Lower bits only Active (Icc)
H L High Z Data In Write - Upper bits only Active (Icc)
H H | X X High Z High Z Selected, Outputs Disabled Active (Icc)
X X |H H High Z High Z Selected, Outputs Disabled Active (Icc)
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Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
10 CY7C10211B-10VC V34 44-Lead (400-Mil) Molded SOJ Commercial
CY7C10211B-10ZC Z44 44-Lead TSOP Type Il Commercial
CY7C10211BL-10ZC Z44 44-Lead TSOP Type Il Commercial
12 CY7C1021B-12VvC V34 44-Lead (400-Mil) Molded SOJ Commercial
CY7C1021B-12VI V34 44-Lead (400-Mil) Molded SOJ Industrial
CY7C1021BL-12VvC V34 44-Lead (400-Mil) Molded SOJ Commercial
CY7C1021B-12z2C 744 44-Lead TSOP Type Il Commercial
CY7C1021B-12ZI Z44 44-Lead TSOP Type I Industrial
CY7C1021BL-12ZC Z44 44-Lead TSOP Type Il Commercial
15 CY7C1021B-15VC V34 44-Lead (400-Mil) Molded SOJ Commercial
CY7C1021B-15VI V34 44-Lead (400-Mil) Molded SOJ Industrial
CY7C1021BL-15VC V34 44-Lead (400-Mil) Molded SOJ Commercial
CY7C1021B-15z2C 744 44-Lead TSOP Type Il Commercial
CY7C1021B-15zI 744 44-Lead TSOP Type I Industrial
CY7C1021BL-15ZC Z44 44-Lead TSOP Type I Commercial
Document #: 38-00951-*C
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Package Diagrams

44-Lead (400-Mil) Molded SOJ V34

23
DIMENSIONS IN INCHES MIN.
MAX.

O

0.395
0.405
0.435
0.445

1
SEATING PLANE

0095
0115 L
o Sors
0.0
0.045 —=1
MAX. 0013 TYP. 0.025 51-85082-B
0.023 MIN.

© Cypress Semiconductor Corporation, 2001. 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.
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Package Diagrams (continued)

44-Pin TSOP 1l Z44
DIMENSION IN MM CINCH)
MAX

MIN
. . PIN 1 LD.
__l l EEEEEEEEEEEEEEEEEEEEELE
oF 2
g “_I HHEHHHEEEHEEEHEEEEHEEHEN EECTOR PIN
T0P VIEW BOTTOM VIEW
0.4000.016 10.262 €0.404

(%%guﬁfsc—l l— 8300 co0t> [~ BASE PLANE [ 10058 3%
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S lesl7 0782 at \_ PR 0597 <00235)
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