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CY/7C1020V

Features

3.3V operation (3.0V - 3.6V)

High speed

—taa =10 ns

Low active power

—540 mW (max., 12 ns)

Very Low standby power

—330 pW (max., “L” version)

Automatic power-down when deselected
Independent Control of Upper and Lower bytes
Available in 44-pin TSOP Il and 400-mil SOJ

Functional Description

The CY7C1020V is a high-performance CMOS static RAM or-
ganized as 32,768 words by 16 bits. This device has an auto-
matic 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

32K x 16 Static RAM

(BLE) is LOW, then data from 1/O pins (I/O4 through 1/Og), is
written into the location specified on the address pins (Ag
through A1 ,). If byte high enable (BHE) is LOW, then data from
I/0 pins (I/0Og through 1/04¢) is written into the location speci-
fied on the address pins (Ag through Aqy4).

Reading from the device is accomplished by taking chip en-
able (CE) and output enable (OE) LOW while forcing 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 1/04 to 1/Og. If byte high enable (BHE) is LOW, then
data from memory will appear on 1/0Og to I/O4g. See the truth
table at the back of this datasheet for a complete description
of read and write modes.

The input/output pins (I/O; through 1/04¢) 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 CY7C1020V is available in standard 44-pin TSOP type Il
and 400-mil-wide SOJ packages.

Logic Block Diagram . . .
9 9 Pin Configuration
SOJ/TSOP Il
DATA IN DRIVERS : ﬁﬂ Top View
% il NC 1 441 Ag
— A140Q2 430 A
A13[]3 20 A,
Ag— o o A12[]4 411 OE
As —o= W = A1l]s 40 1 BHE
Az—m= Q) RAM :rray ™4 ? % /01~ 1/0g /0, 07 3811 1/O16
A,—m-| O g 110, 08 37 [0 11015
A > o 1> <—» |/Og - /044 11039 36 [11/0;,
1> e 1/04 O 10 35 [0 1/043
Ag—> L H E Vee Q11 341 Vss
A Vss 12 3 H Vee
|/05 013 320 |/012
|/06 014 31 I/Oll
( E 110
COLUMN DECODER Vo, E . o % 15830
WE[Q17 28 [1 NC
A10[1s 27 A3
BHE Ag [J19 26 1 Ay
R N U \(/:LEE Qa[zo 25 [ As
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Selection Guide
7C1020V-10 7C1020V-12 7C1020V-15 7C1020V-20
Maximum Access Time (ns) 10 12 15 20
Maximum Operating Current (mA) 130 120 110 100
L 100 90 80 70
Maximum CMOS Standby Current (mA) 1 1 1 1
L 0.1 0.1 0.1 0.1
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Maximum Ratings Current into Outputs (LOW)......cceeeiiiiireeiiiieiee e 20 mA
ic Discharge Voltage .........ccccovvviieenieee e >

I(iﬁggvﬁg'\[/?(iecsrt]etgﬁ useful life may be impaired. For user guide- (S;::IKA?C?é:?aDr%%?\:o&ae%ﬁod 3015) 2001V
Storage TeMPErature ..........ooovvveerrrrvveeene. _65°C to +150°C Latch-Up CUITeNt........coviieeenrie e >200 mA
Ambient Temperature with .
Power Applied ... -55°C to +125°C Operating Range

i [ _ Ambient
Supply Voltage qn Vcc to Relative GND'™ ... —0.5V to +4.6V Range Temperature 2l Vee
DC Voltage ApFlled to Outputs -
in High Z Statel ..., —0.5V to Vg +0.5V Commercial 0°C to +70°C 3.0V -3.6V
DC Input Voltage™. ..., ~0.5V to Vg +0.5V Industrial —40°C to +85°C 3.0V - 3.6V

Electrical Characteristics  Over the Operating Range

7C1020Vv-10 | 7C1020V-12
Parameter Description Test Conditions Min. | Max. Min. Max. | Unit
Von Output HIGH Voltage Vee = Min,, lgy =—4.0 mA 2.4 2.4 \
VoL Output LOW Voltage Vee = Min,, Ig = 8.0 mA 0.4 0.4 \
ViH Input HIGH Voltage 20 |Vect+ | 2.0 | Vet \Y,
0.3V 0.3V
Vi Input LOW Voltage!™! —-05 | 08 | -05 | 0.8 v
lix Input Load Current GND <V|<Vcc -1 +1 -1 +1 MA
loz Output Leakage Current GND < V| <V, Output Disabled -2 +2 -2 +2 HA
lcc V¢ Operating Supply Current | Vg = Max., 130 120 mA
#ZUP—M_A)?=m]'.A/\'ERC L 100 90 | mA
Isp1 Automatic CE Max. Vce, CE > Viy 15 15 mA
Poierbou Curen R : 7 |
Isg2 Automatic CE Max. Ve, 1 1 mA
PowerdonCurent | CE 2 Voo 0% CT [ [ w
or Viy 0.3V, =0

Notes:
1. V) (min.)=-2.0V for pulse durations of less than 20 ns.
2. Tpisthe “instant on” case temperature.
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Electrical Characteristics  Over the Operating Range (continued)

7C1020V-15 | 7C1020V-20
Parameter Description Test Conditions Min. | Max. | Min. | Max. Unit
VoH Output HIGH Voltage Vee = Min,, lgy ==4.0 mA 2.4 2.4 \Y
VoL Output LOW Voltage Vee = Min,, IgL = 8.0 mA 0.4 0.4 \
ViH Input HIGH Voltage 20 |Veec+ | 20 | Vet \
0.3V 0.3V
Vi Input LOW Voltagel™l 05| 08 | -05 | 08 v
lix Input Load Current GND <V|<Vcc -1 +1 -1 +1 MA
loz Output Leakage Current GND < V| < V¢, Output Disabled -2 +2 -2 +2 A
lcc Ve Operating Supply Current | Ve = Max. 110 100 mA
lour = 0 mA, L 80 70 | mA
f=fuax = tre
Isg1 Automatic CE Max. Ve, CE > Vg 15 15 mA
- >
Poner-Down Curten VARVALN L 7 T
Isg2 Automatic CE Max. Vg, 1 1 mA
. > -0.
Poer Down curert CE2 Voo 0% L o [ o0 | A
or Viy 0.3V, =0
Capacitance [
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Ta=25°C, f=1MHz, 8 pF
Cout Output Capacitance Vee =33V 8 pF

Notes:
3. Tested initially and after any design or process changes that may affect these parameters.

AC Test Loads and Waveforms

R 481Q R 481Q

3.3v 3.3V 50V ALL INPUT PULSES

OUTPUT OUTPUT 90%
10%
30 pF R2 5 pF R2
P T 2550 P T 2550  GND

INCLUDING = = INCLUDING = — <3ns

JIG AND JIG AND

SCOPE (@ SCOPE (b) 1020V-3

167Q 1020V-4
Equivalent to: THEVENIN OUTPUT 1.73v
EQUIVALENT l30 pF
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Switching Characteristics  [“ Over the Operating Range

7C1020Vv-10 | 7C1020V-12 | 7C1020V-15
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
READ CYCLE
tre Read Cycle Time 10 12 15 ns
tan 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
tpoE OE LOW to Data Valid 5 6 7 ns
t 70 OE LOW to Low Z 0 0 0 ns
thzoE OE HIGH to High z 6l 5 6 7 ns
tLzcE CE LOW to Low Z[% 3 3 3 ns
thzee CE HIGH to High z[> 6] 5 6 7 ns
tpy CE LOW to Power-Up 0 0 0 ns
tpp CE HIGH to Power-Down 12 12 15 ns
tpee Byte enable to Data Valid 5 6 7 ns
tLzBE 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 10 ns
thD Data Hold from Write End 0 0 ns
1 rwe WE HIGH to Low Z[®] 3 3 ns
tHzWE WE LOW to High z[° 6] 5 6 7 ns
tew Byte enable to end of write 7 8 9 ns
Notes:

4. Test conditions assume signal transition 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
loL/lon @nd 30-pF load capacitance.

5. tyzoe: thzee: thzce, 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.

6. Atany given temperature and voltage condition, ty,cg is less than t zcg, tyzog iS less than t, zog, and ty e is less than t e for any given device.

7. The 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 Characteristics  [“l Over the Operating Range (continued)
7C1020V-20

Parameter Description Min. Max. Unit
READ CYCLE

tre Read Cycle Time 20 ns
taa Address to Data Valid 20 ns
toHA Data Hold from Address Change 3 ns
tacE CE LOW to Data Valid 20 ns
tpoe OE LOW to Data Valid 9 ns
t 70 OE LOW to Low Z 0 ns
tizcE CE LOW to Low Z[®] 3 ns
thzce CE HIGH to High z> ©] 9 ns
tpy CE LOW to Power-Up 0 ns
tpp CE HIGH to Power-Down 20 ns
tpeE Byte enable to Data Valid 9 ns
tLzBE Byte enable to Low Z 0 ns
tHzBE Byte disable to High Z 9 ns
WRITE CYCLE!!

twe Write Cycle Time 20 ns
tsce CE LOW to Write End 12 ns
taw Address Set-Up to Write End 12 ns
tha Address Hold from Write End 0 ns
tsa Address Set-Up to Write Start 0 ns
tpwe WE Pulse Width 12 ns
tsp Data Set-Up to Write End 10 ns
thD Data Hold from Write End 0 ns
trwe WE HIGH to Low Z[® 3 ns
tirwe WE LOW to High z[> ® 9 ns
tew Byte enable to end of write 12 ns
Switching Waveforms

[8. 9]
Read Cycle No.1
trc >
ADDRESS X
tan »|
le—— topa ——»
DATA OUT PREVIOUS DATA VALID ><><><><>‘< DATA VALID

1020V-5

Notes:

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

9. WE s HIGH for read cycle.
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Switching Waveforms  (continued)

Read Cycle No.2 (OF Controlled) "

ADDRESS>< ;<
1 tre
CE N 7
tace
o] 5‘ 7(
M tyzog —>7
N R S —_—
BHE, BLE —\ tooE
{— t zoe —> 7[
<= thzce —>
1«— Ippe >
< fizpe —»1 B ‘
h HZBE HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID >—
' t —
le——— i zcE ‘ o 1
Vce je—— tpy \ lec
SUPPLY 50% 50% ¢
CURRENT ;ISB
1020V-6
. — [11, 12]
Write Cycle No. 1 (CE Controlled)
twe
ADDRESS \
X X
le— —_— t
CE SA \ \Q SCE ,
< taw >
o S— tHA —
< thwe >
4
WE \é\ V4
- tBW >
BHE, BLE \é\ 7[
le—— ftsp —|= tHD\"
DATAI/O ),
1020V-7
Notes:

10. Address valid prior to or coincident with CE transition LOW.
11. Data I/O is high impedance if OE or BHE and/or BLE= V.

12. 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. 2 (BLE orBHE Controlled)

twe
ADDRESS X X
j—————— 1, —_—> { L
BHE, BLE SA BW %
N 7
-« t >
AW e tya —>
tpwg >
_ 4
WE \é\ /|
tsce >
~ 4
CE \éc\ /
1e—— tsp —>1= tHD‘('
DATAI/O )
1020V-8
Write Cycle No.3 (WE Controlled , OE LOW)
twe
ADDRESS X X
- t >
cE SCE /
-« t >
AW - tHA —
- tSA —»‘ ‘
< lpwE
I 4
WE \ \é\ /
- tBW >
BHE, BLE \ 3\ /
< thzwe >‘ tsp —{= typ
DATA 1/O

le— ] —>‘
LZWE 1020V-10
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Truth Table
CE | OE | WE | BLE | BHE 1/01 - /Og I/Og - 1/04¢ Mode Power
H X X | X X High Zz High Z Power-Down Standby (Igg)
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 Zz 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 Zz Data In Write - Upper bits only Active (Icc)
H H | X X High Zz High Z Selected, Outputs Disabled Active (Icc)
L X X |H H High Zz High Z Selected, Outputs Disabled Active (Icc)
Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
10 CY7C1020V33-10VC V34 44-Lead (400-Mil) Molded SOJ | Commercial
CY7C1020V33L-10VC V34 44-Lead (400-Mil) Molded SOJ | Commercial
CY7C1020Vv33-10ZC Z44 44-Lead TSOP Type Il Commercial
CY7C1020Vv33L-10zC Z44 44-Lead TSOP Type Il Commercial
12 CY7C1020V33-12VC V34 44-Lead (400-Mil) Molded SOJ | Commercial
CY7C1020V33L-12VC V34 44-Lead (400-Mil) Molded SOJ | Commercial
CY7C1020Vv33-12ZC 744 44-Lead TSOP Type Il Commercial
CY7C1020Vv33L-12zC Z44 44-Lead TSOP Type Il Commercial
15 CY7C1020V33-15VC V34 44-Lead (400-Mil) Molded SOJ | Commercial
CY7C1020V33L-15VC V34 44-Lead (400-Mil) Molded SOJ | Commercial
CY7C1020Vv33-15ZC 744 44-Lead TSOP Type Il Commercial
CY7C1020Vv33L-15zC 744 44-Lead TSOP Type Il Commercial
CY7C1020V33-15ZI Z44 44-Lead TSOP Type Il Industrial
20 CY7C1020V33L-20ZC Z44 44-Lead TSOP Type I Commercial

Document #: 38-00543-B
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Package Diagrams

CY7C1020V

44-Lead (400-Mil) Molded SOJ V34

44 23

O

DIMENSIONS IN INCHES MIN,
MAX.

1 ce

SEATING PLANE

0,082
MIN.
1 1 0365 1
‘ . 0375
MAX 0.015 TYP. 0.025 0°-10
0080 MIN.

44-Pin TSOP Il 44

DIMENSION [N MM CINCH)
MAX
MIN,

LEAD COPLANARITY 0,004 [NCHES.

PIN 1 ID.
HHHAAHAAAAAAAAAAAARAARA

_
j

11938 (0470)
11735 0.462>
10262 <0.404>
10,058 <0.356>

e

HEHEEEEHEHEEHEEEHEEHEEEHEE HE BN\

EJECTOR PIN

TP VIEW BOTTOM VIEW
0.4000.016) || 10262 (0404)
(%%ﬂg[le?SC 0.3D0 <0.D12>

=

BASE PLANE

0210 <0,D0OR2D

T 10058 0,396 =
0°-5°
|

1“:. 0120 (0Q047>
— %

s
N

misinislalalalninlsiniainininininialnd

18.517 (1.729>
1B.313 <D.721>

A

—]

0,597 <00235)
=~ 0,406 0,0160)

SEATING
PLANE

1194 <0047
0991 (003D
0,150 (0.0059)
0.05D <0.0020)
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