PRELIMINARY

CY7C1071AV33

Features

» High density 32-Mbit SRAM
High speed

_tAA: 10 ns

Low active power

— lgc = 450 mA

Operating voltages of 3.3 £ 0.3V

2.0V data retention

Automatic power-down when deselected

TTL-compatible inputs and outputs
Available in standard 119-ball FBGA

Functional Description
The CY7C1071AV33 is a 3.3V high-performance 32-Megabit
static RAM organized as a 2,097,152 words by 16 bits.

Writing to the device is accomplished by enabling the chip (CE
HIGH) while forcing the Write Enable (WE) input LOW. If Byte

32-Mbit (2M x 16) Static RAM

Low Enable (BLE) is LOW, then data from the I/O pins (1/Og
through 1/07), is written into the location specified on the ad-
dress pins (Ag through A,g). If Byte High Enable (BHE) is
LOW, then data from I/O pins (I/Og through 1/0O45) is written into
the location specified on the address pins (Ag through Ayg).

Reading from the device is accomplished by enabling the chip
by taking CE HIGH while forcing the Output Enable (OE) LOW
and 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/Oq to 1/05. If Byte High Enable
(BHE) is LOW, then data from memory will appear on 1/Og to
I/045. See the truth table at the back of this data sheet for a
complete description of Read and Write modes.

The input/output pins (1/Oq through 1/0,5) are placed in a
high-impedance state when the_device is deselected (CE
LOW), the outputs are disabled (OE HIGH), the BHE and BLE
are disabled (BHE, BLE HIGH), or during a Write operation
(CE HIGH, and WE LOW).

The CY7C1071AV33 is available in a 119-ball grid array
(FBGA) package.
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E%YPRESS PRELIMINARY CY7C1071AV33
Selection Guide
CY7C1071AV33-10 | CY7C1071AV33-12 Unit
Maximum Access Time 10 12 ns
Maximum Operating Current Com’l / Ind'l 450 400 mA
Maximum CMOS Standby Current Com’l / Ind'l 100 100 mA
Pin Configurations
119 BGA
(Top View)
1 2 3 4 5 6
A NC A A A A A
B NC A A NC A A NC
C NC BHE CE A NC BLE NC
D NC Vpp Vss Vgsg Vgs Vpp NC
E I/Og Vss Vbb Vss Vbb Vss I/0g
F 1/0g Vbbb Vss Vsg Vssg Vbb /0,
G /019 Vss Vbb Vss Vbb Vss I/0;
H /011 Vbp Vss Vss Vss Vbp 1103
J NC Vss Vbp Vsg Vbp DNU
K /1015 Vbp Vgg Vgg Vssg 1/104
L 1/1013 Vss Vbb Vssg Vbb 1/05
M /014 Vbb Vss Vss Vss Vbp I/Og
N /045 Vss Vbb Vss Vbb Vss I/07
P NC Vbp Vgg Vsg Vssg Vbp NC
R NC A NC A NC A NC
T NC A A WE A A NC
u NC A A OE A A NC
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Maximum Ratings

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

lines, not tested.)

Storage Temperature .............ccceeee

Ambient Temperature with

Power Applied.........ccooeeiiiieniiieee

.......... —65°C to +150°C

.......... -55°C to +125°C

Current into Outputs (LOW)

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

Latch-Up CUIreNt.......ccvveveeiiieee e >200 mA

Operating Range

Supply Voltage on V¢ to Relative GNDIY ... 0.5V to +4.6V Ambient
DC Voltage ApFIied to Outputs Range Temperature Vee
in High-Z Statel™ ..............cocooviiie —0.3V to Ve + 0.3V Commercial 0°C to +70°C 3.3V £ 0.3V
DC Input Voltage™...........cc.ccocooiivnnn. —0.3Vto Vg + 0.3V Industrial —40°C to +85°C
DC Electrical Characteristics Over the Operating Range
-10 -12
Parameter Description Test Conditions Min. Max. Min. Max. | Unit
VoH Output HIGH Voltage |V¢c = Min., Igy =—4.0 mA 24 2.4 \Y
VoL Output LOW Voltage  |V¢e = Min., Ig. = 8.0 mA 0.4 0.4 \Y
Vi Input HIGH Voltage 2.0 Vee 2.0 Vee \
+0.3 +0.3
Vi Input LOW Voltage!™] -0.3 0.8 -0.3 0.8 v
lix Input Load Current GND <V, < V¢ -2 +2 -2 +2 pA
loz Output Leakage GND < Vgyt £ Ve, Output Disabled -2 +2 -2 +2 pA
Current
lcc Ve Operating Vee = Max., f=fyyax = Utge|Com’'l / Ind’l 450 400 mA
Supply Current
Isg1 Automatic CE CE <=V, Max. Vcc,V iy 2 V |y or 140 140 mA
Power-down Current  |V|y <V, T = fyax
—TTL Inputs
Isg2 Automatic CE CE <= 0.3V, Max. V¢, Com’l / Ind’l 100 100 mA
Power-down Current |V > Ve — 0.3V,
—CMOS Inputs orVn<03V,f=0
Capacitance?
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Tp =25°C, f=1MHz, Ve = 3.3V 12 pF
Cout I/O Capacitance 15 pF
Thermal Resistance?
Parameter Description Test Conditions All-Packages Unit
(SR Thermal Resistance Still Air, soldered on a 3 x 4.5 inch, two-layer TBD °C/W
(Junction to Ambient)?l |printed circuit board
0;c Thermal Resistance TBD °C/W
(Junction to Case)[?!
Notes:
1. Vi (min.) = -2.0V and V y(max) = V¢ + 0.5V for pulse durations of less than 20 ns.
2. Tested initially and after any design or process changes that may affect these parameters.
Document #: 38-05634 Rev. *A Page 3 of 10
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AC Test Loads and Waveforms[®

R1317Q
500 3.3V
OUTPUT Viy= 1.5V
2 =500 OUTPUT
0= 30 pF* " R2
= LT > Pk T 3510
(a) * Capacitive Load consists of all INCLUDING = p—
components of the test environment. JIG AND
SCOPE (b)
ALL INPUT PULSES
3.3V
90%
10%
GND
Rise time > 1 V/ns |<— Fall time:
>1Vins
()
AC Switching Characteristics Over the Operating Range !
-10 -12
Parameter Description Min. Max. Min. Max. Unit
Read Cycle
thower Vc(typical) to the first accessP! 1 1 ms
tre Read Cycle Time 10 12 ns
tan Address to Data Valid 10 12 ns
toHA Data Hold from Address Change 3 3 ns
tacE CE HIGH to Data Valid 10 12 ns
tboe OE LOW to Data Valid 5 6 ns
tLz06 OE LOW to Low-Z 1 1 ns
thzoE OE HIGH to High-Z®! 5 6 ns
tizcE CE HIGH to Low-Z[®! 3 3 ns
tuzce CE LOW to High-Z!®! 5 6 ns
tpu CE HIGH to Power-Upl’] 0 0 ns
teD CE LOW to Power-Downl’] 10 12 ns
toBE Byte Enable to Data Valid 10 12 ns
t zBE Byte Enable to Low-Z 1 1 ns
tHzBE Byte Disable to High-Z 5 6 ns
Write Cyclel® 9l
twe Write Cycle Time 10 12 ns
tsce CE HIGH to Write End 7 8 ns
Notes:

3.
4.

Valid SRAM operation does not occur until the power supplies have reached the minimum operating Vpp (3.0V). As soon as 1 ms (Tpoye) after reaching the
minimum operating Vpp, normal SRAM operation can begin including reduction in Vpp to the data retention (Vccpr, 2.0V) voltage.

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 specified transmission line loads. Test conditions for the Read cycle use output loading shown in part a) of the AC test loads, unless specified
otherwise.

. tpower gives the minimum amount of time that the power supply should be at typical V¢ values until the first memory access can be performed.
. thzog: tHzce: tHzwe: tHzee and t zoe, tLzce: tzwe. tLzee 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 CE HIGH and WE LOW. Chip enables must be active and WE and byte enables 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.

. The minimum Write cycle time for Write Cycle No. 3 (WE controlled, OE LOW) is the sum of tyzye and tgp.
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AC Switching Characteristics Over the Operating Range (continued)™!
-10 -12
Parameter Description Min. Max. Min. Max. Unit

taw Address Set-up to Write End 7 8 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 ns
tsp Data Set-up to Write End 55 6 ns
tHp Data Hold from Write End 0 0 ns
tL7wE WE HIGH to Low-Z[%] 3 3 ns
thzwE WE LOW to High-Z!®] 5 6 ns
taw Byte Enable to End of Write 7 8 ns
Data Retention Characteristics Over the Operating Range

Parameter Description Conditions!11] Min. | Max | Unit
Vpr V¢ for Data Retention 2.0 \Y
lcepr Data Retention Current Com'l/Ind’l  |Vce = Vpr = 2.0V, 100 | mA
tCDR[Z] Chip Deselect to Data Retention Time Slii?/:g_ 0.3V or Vjy < 0.3V 0 ns
tg10] Operation Recovery Time ps

Data Retention Waveform

DATA RETENTION MODE———>] _
Vee 3.0v Vpr> 2V / 3.0V

tcpr —> — tg —>
CE HE 74;;;;/

Switching Waveforms
Read Cycle No. 111 13]

tRC L.

ADDRESS X
tan »]
e EE— tOHA —>
DATA OUT PREVIOUS DATA VALID ><><>< DATA VALID

Notes:

10. Test conditions assume t; < 3 ns.

11. No input may exceed Vo + 0.3V, .

12. Device is continuously selected. OE, BHE and/or BHE =V, . CE = V.
13. WE is HIGH for Read cycle.
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Switching Waveforms (continued)

Read Cycle No. 2 (OE Controlled)13: 14]

ADDRESS>< g{

tre
e A N
tace
OE N Y/
N /]
tHzoE
BHE,BLE T tooE >
' 5‘{— tizoE —> 7[
— tHZCE —
1«—— tppe >
T lLze —> _ ¢ )
- HZBE HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID >—
. E—
e—— fizce D |
Vee -~ tpy \N lec
SUPPLY 50% 50% N
CURRENT Ise

Write Cycle No. 1 (CE Controlled)!5: 16l

twe
ADDRESS x \<
7
| tsce
tsa / 4 N\
CE é N
- t -
AW i —
twe
— 4
TN NN 7
- tBw =
BHE,BLE N A
le—— tgp —>{= tHD\"
DATA I/O D,
Notes:

14. Address valid prior to or coincident with CE transition HIGH.
15. Data I/O is high-impedance if OE or BHE and/or BLE = V.
16. If CE goes LOW 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 or BHE Controlled)!15: 16]
twe
ADDRESS X > <
BHE,BLE = {sA < taw
\ \é\ 7[
< taw >
tHaA
tpwe
7 IR I
tsce
CE é( X\ \
[«—— tgp —>= tHD:'
DATA /0 y

Write Cycle No. 3 (WE Controlled, OE LOW)[15: 161

twe

ADDRESS

X

N/
/™

Y

tsce

e _ L

N\

- f,
AW P
- f{gp —»‘ B t - —>
PWE >
' /
WE AN N Y
< tBW ' o
BHE,BLE \\ \\ /
- tHZWE -‘ tSD — - tHD
DATA 1/O
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_“_E%YPRESS PRELIMINARY CY7C1071AV33
Truth Table
CE | OE | WE | BLE | BHE /0107 /0g—1/045 Mode Power
L X X X X |High-Z High-Z Power-down Standby (Isg)
H L H L L |Data Out Data Out Read All Bits Active (Icc)
H L H L H |Data Out High-Z Read Lower Bits Only Active (Icc)
H L H H L High-Z Data Out Read Upper Bits Only Active (Icc)
H X L L L |Dataln Data In Write All Bits Active (Icc)
H X L L H |Dataln High-Z Write Lower Bits Only Active (Icc)
H X L H L |High-Z Data In Write Upper Bits Only Active (Icc)
H H H X X |High-z High-Z Selected, Outputs Disabled Active (Icc)
Ordering Information
Package
Speed (ns) Ordering Code Name Package Type Operating Range
10 CY7C1071Av33-10 BBC BB119 119-Ball (14 x 22 x 2.02 mm) FBGA Commercial
CY7C1071AV33-10 BBI Industrial
12 CY7C1071AV33-12 BBC BB119 119-Ball (14 x 22 x 2.02 mm) FBGA Commercial
CY7C1071AVvV33-12 BBI Industrial
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Package Diagram

N;

119 FBGA (14 x 22 x 2.02 mm) BB119B
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All products and company names mentioned in this document may be the trademarks of their respective holders.
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Document History Page

Document Title: CY7C1071AV33 32-Mbit (2M x 16) Static RAM
Document Number: 38-05634

Orig. of
REV. ECN NO. | Issue Date | Change Description of Change
*x 278072 | See ECN RKF |New Datasheet
*A 397695 | See ECN SYT |Converted from “Advance Information” to “Preliminary”

Changed the MPN from CYM1071AV33 to CY7C1071AV33

Changed Title from “CY7C1071AV33 32-Mbit (2M x 16) Static RAM Module” to
“CY7C1071AV33 32-Mbit (2M x 16) Static RAM “

Changed address of Cypress Semiconductor Corporation on Page# 1 from
“3901 North First Street” to “198 Champion Court”

Removed redundant information from the “Features” and “Functional
Description” sections

Edited typo ‘A9’ to ‘A,q’ in the Functional Description on Page # 1

Changed Package offering from 119 PBGA (BG119) to 119 FBGA (BB119)
Removed the Package Column from the Capacitance table on Page # 3
Changed the DC Voltage Applied to Outputs in High-Z State and DC Input
Voltage from “-0.5V to V¢ + 0.5V" to “-0.3V to V¢ + 0.3V” in the Maximum
Ratings on Page # 3

Changed tpgg from 5 ns to 10 ns and 6 ns to 12 ns for -10 and -12 speed bins
respectively on Page # 4

Included spec for Iccpr = 100 mA in the Data Retention Characteristics table
on Page# 5

Edited footnote # 11 from “Vc + 0.5V" to “Vc + 0.3V”

Referenced footnotes # 15 and 16 on to Write Cycle No.2 Page # 7

Updated the Ordering Information to include the BB119 Package
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