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Features

* High speed

—tan=8,10,12 ns

Low active power

— 1080 mW (max.)

Operating voltages of 3.3 £ 0.3V

2.0V data retention

Automatic power-down when deselected

¢ TTL-compatible inputs and outputs
* Easy memory expansion with CE4, CE,, and CE;
features
Functional Description
The CY7C1062AV33 is a high-performance CMOS Static
RAM organized as 524,288 words by 32 bits.

Writing to the device is accomplished by enabling the chip
(CE4, CEj, and CE3 LOW) and forcing the Write Enable (WE)
input LOW. If Byte Enable A (Bp) is LOW, then data from 1/O

512K x 32 Static RAM

pins (I/0Oq through 1/07), is written into the location specified on
the address pins (Ag through A4g). If Byte Enable B (Bpg) is
LOW, then data from I/O pins (I/Og through 1/045) is written into
the location specified on the address pins (Ag through A4g).
Likewise, B and Bp correspond with the 1/0 pins 1/04g to 1/053
and /044 to 1/034, respectively.

Reading from the device is accomplished by enabling the chip
(CE4, CE5, and CE3 LOW) while forcing the Output Enable
(OE) LOW and Write Enable (WE) HIGH. If the first Byte
Enable (Bp) is LOW, then data from the memory location
specified by the address pins will appear on 1/0Og to 1/05. If Byte
Enable B (Bg) is LOW, then data from memory will appear on
I/0g to 1/045. Similarly, B; and Bp correspond to the third and
fourth bytes. See the truth table at the back of this data sheet
for a complete description of read and write modes.

The input/output pins (I/Og through 1/034) are placed in a
high-impedance state when the device is deselected (CE4
CE,or CE3 HIGH), the outputs are disabled (OE HIGH), the
byte selects are disabled (Bp.p HIGH), or during a write
operation (CE4 CEjp, and CE3 LOW, and WE LOW).

The CY7C1062AV33 is available in a 119-ball pitch ball grid
array (PBGA) package.
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Selection Guide
-8 -10 -12 Unit
Maximum Access Time 8 10 12 ns
Maximum Operating Current Com’l 300 275 260 mA
Ind’l 300 275 260
Maximum CMOS Standby Current Com’l/Ind’l 50 50 50 mA
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Pin Conflguration

119-ball PBGA
(Top View)
1 2 3 4 5 6 7
A | 105 A A A A A 10,
B /047 A A CE; A A /04
c 1/04g B, CE, NC CE; B, /0,
D /019 Vop Vss Vss Vss Voo /03
E /09 Vss Vop Vss Vbp Vss /04
F 1051 Vbp Vss Vss Vss Vob /05
G 1105, Vss Vbb Vss Vob Vss I/0g
H 1023 Vbp Vss Vss Vss Vob 1107
J NC Vss Voo Vss Voo Vss DNU
K /024 Vop Vss Vss Vss Vop I/0g
L /025 Vss Vbp Vss Vbp Vss I/0g
M 1026 Vop Vss Vss Vss Vbp /019
N 1057 Vss Vbp Vss Vbp Vss /014
P 1/02g Vop Vss Vss Vss Vop /012
R | 1Oy A By NC By A 1013
T 1030 A A WE A A /014
u 1031 A A OE A A /015
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MaX|mum Ratings
(Above which the useful life may be impaired. For user guide-  DC Input Voltagel ................................ —0.5V to Vg + 0.5V
lines, not tested.) Current into Outputs (LOW)........coovciiieeiiieeee e, 20 mA
Storage Temperature ..........cccoocevverieeennnen. —65°C to +150°C Operating Range
Ambient Temperature with Ambient
Power AppPlied..........covovueveeeeeeeeeeeeeeeens -55°C to +125°C Range Tem“;e;g?ure Vee
Supply Voltage on V¢ to Relative GND!" ....—0.5V to +4.6V Commercial 0°C to +70°C 33V 03V
DC Voltage Applied to Outputs : S S N
in High-2 Statetl oo _05VtoVgg+05y  [Industrial —40°C to +85°C
DC Electrical Characteristics Over the Operating Range
-8 -10 -12
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Unit
VoH Output HIGH Voltage Ve = Min,, 24 24 24 \Y
IOH =—4.0mA
VoL Output LOW Voltage Ve = Min,, 0.4 0.4 0.4 \
IOL =8.0mA
\m Input HIGH Voltage 20 | Vec | 20 | Ve | 20 | Ve | V
+0.3 +0.3 +0.3
V. Input LOW Voltagel™! 03| 08 |-03]| 08 |-03]|08]V
lix Input Load Current GND < V|2 V¢ -1 +1 -1 +1 -1 +1 pA
loz Output Leakage Current |GND < Vot < Ve, Output -1 +1 -1 +1 -1 +1 pA
Disabled
lcc Ve Operating Ve = Max., Com'l 300 275 260 | mA
Supply Current f=fuax = Mrc ind’l 300 275 260 | mA
Isg1 Automatic CE Max. Ve, CE > Vi 70 70 70 | mA
Power-down Current ViN 2> Vyor
—TTL Inputs VIN 2 VL F=fuax
Isg2 Automatic CE Max. Ve Com’l/Ind’l 50 50 50 | mA
Power-down Current CE > VCC 0.3V,
—CMOS Inputs ViN 2 Ve —0.3Y,
orViy<0.3V,f=0
Capacitance®
Parameter Description Test Conditions Max. Unit
CnN Input Capacitance Tpo=25°C,f=1MHz, Vcc =3.3V 8 pF
Cour I/0 Capacitance 10 pF

AC Test Loads and Waveforms!®!

50Q

OUTPUT D—HTMW—o V= 1.5V
Z5=50Q 30 pF
(a) I .

R1317q ©f Test Equipment

3.3V
Includlng OUTPUT
Jig and
Scope 5 pF _T_ 3';129
(b) = L
Notes:

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

= Including all Components

ALL INPUT PULSES
3.3V

90%
10%

GND
Rise time > 1 V/ns |<—
THEVENIN EQUIVALENT
167Q2
OUTPUT O———wWA—0 1.73V
(c)

Fall time:
>1Vins

2. Tested initially and after any design or process changes that may affect these parameters.
3. Valid SRAM operation does not occur until the power supplies have reached the minimum operating Vpp (3.0V). As soon as 1 ms (Tyoye,) after reaching the
minimum operating Vpp, normal SRAM operation can begin including reduction in Vpp to the data retention (Vccpr, 2.0V) voltage.
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AC Switching Characteristics Over the Operating Range!*!
-8 -10 -12

Parameter Description Min. | Max. | Min. | Max. | Min. | Max. Unit
Read Cycle
toower Ve (typical) to the first access!® 1 1 ms
tre Read Cycle Time 8 10 12 ns
taa Address to Data Valid 8 10 12 ns
toHA Data Hold from Address Change 3 3 3 ns
tace CE4, CE,, or CE; LOW to Data Valid 10 12 ns
tooe OE LOW to Data Valid ns
tizoe OE LOW to Low-Z!%! 1 1 1 ns
tuzoE OE HIGH to High-Z®! 5 5 6 ns
tizce CE4, CE,, or CE; LOW to Low-Z!! 3 3 3 ns
tuzee CE;, CE,, or CE3 HIGH to High-Z[6] 5 5 6 ns
tpu CE1, CE2, or CE3 LOW to Power-upl’] 0 0 0 ns
tep CE;, CE,, or CE3 HIGH to Power-downl’] 10 12 ns
tpBE Byte Enable to Data Valid 5 6 ns
tLzBE Byte Enable to Low-Z!®] 1 1 1 ns
thzee Byte Disable to High-Z[! 5 5 6 ns
Write Cyclel® 9
twe Write Cycle Time 8 10 12 ns
tsce CE;4, CE,, or CE5 LOW to Write End 6 7 8 ns
taw Address Set-up to Write End 6 7 8 ns
tha Address Hold from Write End 0 0 0 ns
tsa Address Set-up to Write Start 0 0 0 ns
towe WE Pulse Width 6 7 8 ns
tsp Data Set-up to Write End 5 55 6 ns
tHD Data Hold from Write End 0 0 0 ns
tLzwE WE HIGH to Low-ZI°l 3 3 3 ns
tizwe WE LOW to High-Z[6! 5 5 6 ns
taw Byte Enable to End of Write 6 7 8 ns

Data Retention Waveform

DATA RETENTION MODE————

Vee

3.0V

Vpr> 2V

|<— tcor —>

>

3.0V

je— tg —>

CE

7

Notes:

o N [©2N)] e

N

. 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 @and transmission line loads. Test conditions for the read cycle use output loading as shown in (a) of AC Test Loads, unless specified otherwise.
. This part has a voltage regulator that steps down the voltage from 3V to 2V internally. t,,er time has to be provided initially before a read/write operation is started.
. tHZOE, thzce: tHzwe: thzee, and t 7ok, tizce, tLzwe, and t_ zge are specified with a load capacitance of 5 pF as in (b) of AC Test Loads. Transition is measured
+ 200 mV from steady-state voltage.
. These parameters are guaranteed by design and are not tested.
. The internal write time of the memory is defined by the overlap of CE1 LOW, CE2 HIGH, CE3 LOW, and WE LOW. The chip enables must be active and WE

must be LOW 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.
9. The minimum write cycle time for Write Cycle No. 3 (WE controlled, OE LOW) is the sum of t;;zyg and tsp-

Document #: 38-05137 Rev. *E
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Switching Waveforms

Read Cycle No. 1[10: 1]

tre >
ADDRESS X
tAA |
— foHa ——>|
DATA OUT PREVIOUS DATA VALID ><><><>< ATAVALID
Read Cycle No. 2 (OE Controlled)!!" 12!
ADDRESS >< : | :
tre
/
/|

E1 ,Ez,C_E3 SR

OE X

tace

«<— tizoe >

EA! EB’ Ec, ED s‘

1&— tpge

HIGH IMPEDANCE

1< tzBe —>

DATA OUT

Vee - tpy
SUPPLY 50%
CURRENT

le—— tizcE ———»}

Notes:

10. Device is continuously selected. OE, CE, EA, EB, EC, ED =V

11. WE is HIGH for read cycle.

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

Document #: 38-05137 Rev. *E

7(
tHzoe —>
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— / < tHzce —>
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HZBE HIGH
IMPEDANCE
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SW|tch|ng Waveforms (continued)
Write Cycle No. 1 (CE Controlled)!'3 4. 191

< twe
ADDRESS X X
— tsa tsce >
CE
N A
taw e tHa — >
tpwe
NN NN par
< taw >
B 855, B N\ P2
tsp > tHD\"
DATAI/O s
Write Cycle No. 2 (ﬁ or BHE Controlled)m' 14, 15]
twe
ADDRESS X ><
je— tgp ————> taw >
Ba, B, Bc, Bp \ \§\ 71
- taw g PR i ——>
tpwe
ZZAIII . YA
- tsce >

m

EZAMMIMIMNIIITINTSESOGGSN

zuzzzzz

DATAI/O

Notes:

fe——— tgp —>1= tHD‘j

/

13. CE indicates a combination of all three chip enables. When ACTIVE LOW, CE indicates the CE4, CE,, and ﬁ3 are LOW.

14.Data /O is high-impedance if OE or B, Bg, B¢, Bp =

Vi

15.1fCE goes HIGH simultaneously with WE going HIGH, the output remains in a high-impedance state.

Document #: 38-05137 Rev. *E
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Switching Waveforms (continued)
Write Cycle No. 3 (WE Controlled, OE LOW)

ADDRESS

WE

twe
X X
— - tsce
CE #
\ Z
- taw > .
B _>‘ < tpwe > "
N N A
< taw -

EA! EB, EC: ED \\ &\

W

~< tyzwe ;‘r tsp —=|

"tHDj

DATA 1/0
— tzwg —=
Truth Table
— | —_ | —= | —= | — | = — — | = 1/0g— 1/0g— 11046 1/1024—
CE1 CEZ CE3 OE | WE BA BB Bc BD IIO7 |/015 |/023 |/031 Mode Power
H X X X X X X X X |High-Z High-Z High-Z High-Z Power Down | (lgg)
X H X X X X X X X |High-z High-Z High-Z High-Z Power Down | (lgg)
X X H X X X X X X |High-Z High-Z High-Z High-Z Power Down | (Igg)
L L L L H L L L L |Data Out |Data Out |Data Out |Data Out | Read All Bits | (Icc)
L L L L H L H H H |Data Out |High-Z High-Z High-Z Read Byte A |(Icc)
Bits Only

L L L L H H H H |High-Z Data Out |High-Z High-Z Read Byte B |(lcc)
Bits Only

L L L L H H H L H |High-Z High-Z Data Out |High-Z Read Byte C | (Icc)
Bits Only

L L L L H H H H L |High-z High-Z High-Z Data Out |Read Byte D | (Icc)
Bits Only

L L L X L L L L L |Dataln Dataln |DataIn DataIn |Write All Bits | (Icc)

L L L X L L H H |Dataln |High-Z High-Z High-Z Write Byte A (Icc)
Bits Only

L L L X L H L H H |High-Z DataIn |High-Z High-Z Write Byte B (Icc)
Bits Only

L L L X L H H L H |High-Z High-Z DataIn |High-Z Write Byte C | (Icc)
Bits Only

L L L X L H H H L |High-Z High-Z High-Z Dataln |WriteByteD |(Igc)
Bits Only

L L L H H X X X X |High-Z High-Z High-Z High-Z Selected, (Icc)
OQutputs
Disabled

Document #: 38-05137 Rev. *E
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Ordering Information

Speed Package Operating
(ns) Ordering Code Name Package Type Range

8 CY7C1062AV33-8BGC BG119 14 x 22 mm 119-ball PBGA Commercial
CY7C1062AV33-8BGI Industrial

10 CY7C1062AV33-10BGC Commercial
CY7C1062AV33-10BGlI Industrial

12 CY7C1062AV33-12BGC Commercial
CY7C1062AV33-12BGlI Industrial

Package Diagram

A1l CORNER

119-ball PBGA (14 x 22 x 2.4 mm) BG119

f @1.00(3X) REF.

4

90.05 (@)|C

p0.25 W|c|AlB]

$0.7540.15(119X)

7 65 4321

A F—@oo00poo0d A
B — SO0O0bOC0OO0 B
c [OROACRCASRGR®) c
D CoOO0QPOOO D
E CcCooQOO0O0O E
F coowQaQaaQ F
G 2 COoOO0OEOOO G
H S CoOQPOOO H
Pl
J o J
K 2 000GO0OO0 K
L o COoOO0OQEOOO L
M [CNGAONOAOXCNO] M
N cCoo0obO0OO0 N
P [CACAORCAONON® P
R [CACACRGACROR®) R
T [CACAORCAORON®) T
U GOo00bOCD U
1.27
—=1 = 0.70 REF. [a]
[f9)
S . [B]—<=— 14.000.20
+ <
o = |
g 30" TYP. Q o]o0.15(4X)
: O J C C - i
L SEATING PLANE f f
© o
o S
+
o
© 51-85115-*B
o
All product and company names mentioned in this document may be the trademarks of their respective holders.
Document #: 38-05137 Rev. *E Page 8 of 9

© Cypress Semiconductor Corporation, 2005. 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 product. Nor does it convey or imply any license under patent or other rights. Cypress products are not warranted nor intended to be
used for medical, life support, life saving, critical control or safety applications, unless pursuant to an express written agreement with Cypress. Furthermore, Cypress 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
products in life-support systems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress against all charges.
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Document History Page

Document Title: CY7C1062AV33 512K x 32 Static RAM
Document Number: 38-05137

Orig. of
REV. ECN NO. |Issue Date| Change Description of Change
** 109752 02/27/02 HGK New Data Sheet
*A 117059 09/19/02 DFP Removed 15-ns bin and added 8-ns bin.
Changed CE, TO CE,.
Changed Cy — input capacitance — from 6 pF to 8 pF.
Changed Cq1 — output capacitance — from 8 pF to 10 pF.
*B 119389 10/07/02 DFP Updated Igc, Tsg, and Tqoe parameters.
Removed note 7 (I,/h; comment).
*C 120384 11/13/02 DFP Final Data Sheet.
Removed note 2.
Added note 3 to “AC Test Loads and Waveforms” and note 7 to t,, and tpg.
*D 124440 2/25/03 MEG Changed ISB1 from 100 mA to 70 mA
*E 329638 See ECN RKF Removed CE, waveform showing Active High signal timing on Page #5, and

included it with the CE4, CE3 waveform _

Corrected Truth Table on page 7 with CE, active low information
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