CY7C1061DV18

) PERFORM 16-Mbit (1 M x 16) Static RAM

Features
m High Speed
Otan =15ns

m Low Active Power
A lgec = 150 mA at 67 MHz

m Low complementary metal oxide semiconductor (CMOS)
Standby Power

O lggs =25 MA
m Operating voltages of 1.7 Vto 2.2 V
m 1.5V data retention
m Automatic power-down when deselected
m Transistor-transistor logic (TTL) compatible inputs and outputs
m Easy memory expansion with El and CE, features

m Available in Pb-free 54-Pin thin small outline package (TSOP)
Il package

Logic Block Diagram

INPUT BUFFER

:—Sl—'

Functional Description

The CY7C1061DV18 is a high performance CMOS Static RAM
(SRAM) organized as 1,048,576 words by 16 bits.

To write to the device, enable the chip (CE; LOW and CE, HIGH)
while forcing the Write Enable (WE) input LOW. If Byte Low
Enable (BLE) is LOW, then data from I/O pins (1/0Oq through 1/O5),
is written into the location specified on the address pins (Ag
through A4g). If Byte High Enable (BHE) is LOW, then data from
I/0 pins (1/Og through 1/045) is written into the location specified
on the address pins (Ag through A4g).

To read from the device, enable the chip by taking CE; LOW and
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
appears on I/Og to I/04. If Byte High Enable (BHE) is LOW, then
data from memory appears on I/Og to I/O;5. See the Truth Table
on page 9 for a complete description of Read and Write modes.

The input/output pins (/O through 1/045) are placed in a high
impedance state when the device is deselected (CE; HIGH/CE,
LOW), the outputs are disabled (OE HIGH), the BHE and BLE
are disabled (BHE, BLE HIGH), or during a Write operation (CE;
LOW, CE, HIGH, and WE LOW).

The CY7C1061DV18 is available in a 54-pin TSOP Il package
with center power and ground (revolutionary) pinout.
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Selection Guide

Description -15 Unit
Maximum access time 15 ns
Maximum operating current 150 mA
Maximum CMOS standby current 25 mA

Pin Configurations

Document #: 001-08350 Rev. *G

Figure 1. 54-Pin TSOP Il (Top View)
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Maximum Ratin gs Current into outputs (LOW) ....ceeevveeviviiiieniiesiieeiee e 20 mA
Exceeding maximum ratings may impair the useful life of the Static discharge voltage............. ccoooveeeveeeeeeeeeeee. >2001V
device. These user guidelines are not tested. (per MIL-STD-883, method 3015)
SIOrage teMPErature ..oeoooooossssssssssssssvnon —65°Cto+15°C LatCh-up CUIMTENt ......ccvvvieeeeciiee e >200 mA
Ambient temperature with .
power applied .........cccooiiiiiin -55°Cto +125°C Operat' ng Range
Supply voltage on V¢ to relative GNDI..—0.2Vto +2.45V Ambient
: Rl Temperature Ve
DC voltage apFlled to outputs P
in High Z state .................. 0.2V t0 +2.45 V Industrial —40 °C to +85 °C 1.7Vto22V
DC input voltage!!! -0.2Vto +2.45V
DC Electrical Characteristics over the Operating Range
— . -15 :
Parameter Description Test Conditions - Unit
Min Max
Vou Output HIGH voltage Min Ve, oy =-0.1 mA 1.4 - \
VoL Output LOW voltage Min Ve, lor = 0.1 mA - 0.2 \
V4 Input HIGH voltage 1.4 Ve +0.2 \Y
VL Input LOW voltagell -0.2 0.4 Y
Iix Input leakage current GND < V|y £ Ve -1 +1 pA
loz Output leakage current GND < Vour £ Vg, output disabled -1 +1 pA
lcc V¢ operating supply current Max Ve, f = fyax = Uire, - 150 mA
lout = 0 MA CMOS levels
Isg1 Automatic CE power-down CE; 2V, CEp <=V, Max V¢, - 30 mA
current — TTL inputs Vin 2 Vig or Vi < Vi, = fuax
Isg2 Automatic CE power-down CE; >V —-0.2V,CE;<=0.2YV, - 25 mA
current — CMOS inputs Max Ve, ViN 2 Vee — 0.2V, or
V|NSO.2V,f=0
Capacitance?

Parameter Description Test Conditions TSOP II Unit
Cin Input capacitance Tpo=25°C,f=1MHz,Vcc=1.8 V. 6 pF
Cout I/O capacitance 8 pF
Thermal Resistance

Parameterl?] Description Test Conditions TSOP I Unit

(CIN Thermal resistance (Junction to Still Air, soldered on a 3 x 4.5 inch, 24.18 °CIW
ambient) four-layer printed circuit board
O;c Thermal resistance (Junction to case) 5.40 °C/W
Notes

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

2. Tested initially and after any design or process changes that may affect these parameters.

Document #: 001-08350 Rev. *G Page 4 of 14
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Figure 2. AC Test Loads and Waveforms!®!

500 R1 16670
OUTPUT Vi = Vpp/2 1.8V O———WWAV—
T 30 pF*  * Capacitive Load consists of all com- OuTPUT OT
= = = ponents of the test environment. 5 pF* j Rggg
@ INCLUDING l — n
ALL INPUT PULSES JIG AND =
18v o7 SCOPE (b)
GND 0%
Rise time > 1 V/ns Fall time:
(c) > 1 V/ns
AC Switching Characteristics Over the Operating Range!*!
Parameter Description - 1 Unit
Min Max
Read Cycle
toower Vec(typical) to the first accessl® 150 - us
tre Read cycle time 15 - ns
tan Address to data valid - 15 ns
tonA Data hold from address change 3 - ns
tace CE, LOW/CE, HIGH to data valid - 15 ns
tboE OE LOW to data valid - 7 ns
tL70E OE LOW to Low Z 1 - ns
thzoe OE HIGH to High z[% - 7 ns
tizcE CE; LOW/CE, HIGH to Low-Z®! 3 - ns
thzce CE; HIGH/CE, LOW to High-Z!®! - 7 ns
tpy CE; LOW/CE, HIGH to Power-upl!’] 0 - ns
tpp CE; HIGH/CE, LOW to Power-downl’] - 15 ns
tpBE Byte Enable to data valid - 7 ns
tLzBE Byte Enable to Low Z 1 - ns
tHzBE Byte Disable to High Z - 7 ns
Write Cyclel® 9
twe Write cycle time 15 - ns
tsce CE; LOWI/CE, HIGH to write end 10 - ns
taw Address setup to write end 10 - ns
tha Address hold from write end 0 - ns
Notes

3. Valid SRAM operation does not occur until the power supplies have reached the minimum operating Vpp, (1.5 V). 150 ps (tpower) after reaching the minimum operating
Vpp, hormal SRAM operation can begin including reduction in Vpp to the data retention (Vecpg, 1.5 V) voltage.

4. Test conditions assume signal transition time of 3 ns or less, timing reference levels of 0.9 V, input pulse levels of 0 to 1.8 V. Test conditions for the Read cycle use

output loading shown in part a) of the Figure 2, 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.

thzoE: thzce: tzwe: tzee, and t zoe, tizce, tizwe, tizse are specified with a load capacitance of 5 pF as in (b) of Figure 2. Transition is measured +200 mV from

steady-state voltage.

These parameters are guaranteed by design and are not tested. ___ o o

The internal Write time of the memory is defined by the overlap of CE; LOW (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. _ _

9. The minimum Write cycle time for Write Cycle No. 3 (WE controlled, OE LOW) is the sum of t,zyg and tgp.

ou

© N
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AC Switching Characteristics Over the Operating Rangel*l(continued)

-15
Parameter Description - Unit
Min Max

tsa Address setup to write start 0 - ns
tpwE WE pulse width 10 - ns
tsp Data setup to write end 7 - ns
tHp Data hold from write end 0 - ns
i zwE WE HIGH to Low z[1] 3 - ns
thzwe WE LOW to High ZI10l - 7 ns
taw Byte enable to end of write 10 - ns
Data Retention Characteristics (Over the Operating Range)

Parameter Description Conditions Min Typ™ [ Max | Unit
Vpr V for data retention 15 - - \Y
lccpr Data retention current Vee=15V,CE; >Vc-02V, 25 mA

CE;<0.2V,V|y=Vcc-0.2V, or - -

ViN<0.2V
tcpr ) Chip deselect to data retention 0 - - ns

time
trl 2 Operation recovery time tre - - ns
Figure 3. Data Retention Waveform
DATA RETENTION MODE—)L
Vee 1.65V Vpr> 15V 7 1.65V
|<— tCDR - S tR e
CE 714 5(

Notes

10. tyzoE: thzce: tHzwe: thzee, @and t 7o tLzce: twzwe tLzee are specified with a load capacitance of 5 pF as in (b) of Figure 2. Transition is measured +200 mV from
steady-state voltage

11. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Vcc = Ve (typ), TA = 25 °C.

12. Tested initially and after any design or process changes that may affect these parameters

13. Full device operation requires linear Ve ramp from Vpg to Vee(miny 2 100 ps or stable at Vg miny > 100 ps.
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Switching Waveforms
[14,15]

Figure 4. Read Cycle No. 1

tre
ADDRESS X
tAA :I
[ tOHA —_—
DATA 110 PREVIOUS DATA VALID ><><>< DATA OUT VALID

Figure 5. Read Cycle No. 2 (OE Controlled)26:17]

X

ADDRESS ><
—\ tre /
CEl ‘ ;
e, K N
tace
OE 5‘ 7(
™ tizoe —>
BHE, BLE T tooe
5“— tLzoe —> 7[
<— tHZCE —>
1«<— ipBE >
T tzee —> B ¢
HZBE —> HIGH
HIGH IMPEDANCE 7 IMPEDANCE
DATA I/0 DATA OUT VALID >—
je—— tzcE ————» o 1
Vee ~— tpy \ lcc
SUPPLY 50% 50% N
CURRENT Iss
Notes
14. Full device operation requires linear Ve ramp from Vpg to Veg(miny 2 100 ps or stable at Ve miny 2 100 ps.
15. Device is continuously selected. OE, CE, BHE and/or BHE =V, _. CE, = V.
16. WE is HIGH for Read cycle. .
17. Address valid prior to or coincident with CE; transition LOW and CE; transition HIGH.
Page 7 of 14
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Figure 6. Write Cycle No. 1 (CE Controlled)[18:19.20]

twe

ADDRESS X X

— t - t

CE SA SCE P
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< tpwe >
4

WE \é\ V4

s
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m

B BLE R Z
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— tSD —> |- tHDj
/

Figure 7. Write Cycle No. 2 (BLE or BHE Controlled)

twe
ADDRESS X ><
BHE, BLE ~ 'sA ~ faw >
NN A
< taw “_ tn —>

tpwe

TE NN NN yara
tsce

ce N Yl
l«—— tgp — 1= tHDj

DATA 1/O DATA IN VALID

Notes
18. Data I/O is high impedance if OE or BHE and/or BLE = V.
19. If CE, goes HIGH simultaneously with WE going HIGH, the output remains in a high impedance state.
20. CE is the logical combination of CE1 and CE2. When CE1 is LOW and CE2 is HIGH, CE is LOW; when CEL1 is HIGH or CE2 is LOW, CE is HIGH

Document #: 001-08350 Rev. *G
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Figure 8. Write Cycle No. 3 (WE Controlled, OE Low)[21:22:23]

twe
ADDRESS 4 N
X X
— - t
CE T SCE /
< taw > ‘ =
[ tSA HA
thwe
! Y
WE \ \é\ /
tBw
BHE, BLE \ \A\ /
- tHZWE " tSD e tHD
DATA 1/O DATA IN VALID
e— t zwE —>‘
Truth Table
CE, | CE, | OE | WE | BLE | BHE | 1/Ogl/O; /0g—1/045 Mode Power

H X X X X X |High z High Z Power-down Standby (Isg)
X L X X X X High Z High Z Power-down Standby (Isg)
L H L H L L Data out Data out Read all bits Active (Icc)
L H L H L H Data out High Z Read lower bits only Active (Icc)
L H L H H L High -z Data out Read upper bits only Active (Icc)
L H X L L L Data in Data in Write all bits Active (Icc)
L H X L L H Data in High Z Write lower bits only Active (Icc)
L H X L H L High Zz Data in Write upper bits only Active (Icc)
L H H H X X High Z High Z Selected, outputs disabled Active (Icc)

Notes

21. Data I/O is high impedance if OE or BHE and/or BLE = V.
22.1f CE, goes HIGH simultaneously with WE going HIGH, the output remains in a high impedance state.
23. CE is a shorthand combination of both CE; and CE, combined. It is active LOW.

Document #: 001-08350 Rev. *G
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CY7C1061DV18

Speed Ordering Code

Package
Diagram

Package Type

Operating Range

15 |CY7C1061DV18-15ZSXI

51-85160 |54 pin TSOP Il (Pb-free)

Industrial

Ordering Code Definitions

Cy 7 C 1 06 1 D VI815 7S X

=

Document #: 001-08350 Rev. *G

Temperature Range: | = Industrial

Package Type: X: Pb-free
Package Type: ZS: 54-Pin TSOP I

Speed grade: 15ns

V18 = Voltage range (1.7 Vto 2.2 V)
D=C9, 90 nm Technology

1 = Data width x 16-bits

06 = 16-Mbit density

1 = Fast Asynchronous SRAM family
Technology Code: C = CMOS

7 = SRAM
Company Id: CY=Cypress
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Package Diagram
Figure 9. 54-pin TSOP Type Il
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CY7C1061DV18

Acronyms
Acronym Description
CMOS complementary metal oxide semiconductor
1/0 input/output
SRAM static random access memory
TSOP thin small outline package
TTL Transistor-transistor logic

Document Conventions

Units of Measure

Symbol Unit of Measure
°C degrees Celsius
pA microamperes
mA milliamperes
MHz megahertz
ns nanoseconds
pF picofarads
\% volts
Q ohms
W watts

Document #: 001-08350 Rev. *G
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Document History Page

Document Title: CY7C1061DV18 16-Mbit (1 M x 16) Static RAM
Document Number: 001-08350

Submission Orig. of

REV. ECN NO. Description of Change

Date Change
** 469420 See ECN NXR New data sheet
*A 2761557 09/09/2009 VKN Updated package code
*B 2800121 11/06/2009 VKN Increased I limit from 100mA to 150mA

Changed Vpg from 1.2V to 1.5V

Included Thermal specs

Changed t, ;o and t zgg from Ons to 1ns

Changed t| zcg from Ons to 3ns

Replaced 6 x 8 x Imm FBGA package with 8 x 9.5 x 1mm FBGA package
Changed status from Final to Preliminary

*C 2915361 04/16/2010 VKN Converted from Preliminary to Final
Removed 48-Ball FBGA package from the data sheet
Updated links in Sales, Solutions, and Legal Information

*D 2923463 04/27/2010 RAME |Post to external web

*E 3109102 12/13/2010 PRAS |Added Ordering Code Definitions.

*F 3147322 01/19/2011 PRAS |Updated all tables notes as per template
Added Acronyms and Units of Measure table.

*G 3387026 09/29/2011 TAVA Minor technical edits.

Updated Package Diagram.
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Sales, Solutions, and Legal Information

Worldwide Sales and Design Support
Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find the office
closest to you, visit us at Cypress Locations.

Products

Automotive

Clocks & Buffers
Interface

Lighting & Power Control

Memory

Optical & Image Sensing
PSoC

Touch Sensing

USB Controllers
Wireless/RF

cypress.com/go/automotive
cypress.com/go/clocks
cypress.com/go/interface
cypress.com/go/powerpsoc
cypress.com/go/plc
cypress.com/go/memory
cypress.com/go/image
cypress.com/go/psoc
cypress.com/go/touch
cypress.com/go/USB
cypress.com/go/wireless

PSoC Solutions
psoc.cypress.com/solutions
PSoC 1 | PSoC 3| PSoC 5

© Cypress Semiconductor Corporation, 2010-2011. 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.

Any Source Code (software and/or firmware) is owned by Cypress Semiconductor Corporation (Cypress) and is protected by and subject to worldwide patent protection (United States and foreign),
United States copyright laws and international treaty provisions. Cypress hereby grants to licensee a personal, non-exclusive, non-transferable license to copy, use, modify, create derivative works of,

and compile the Cypress Source Code and derivative works for the sole purpose of creating custom software and or firmware in support of licensee product to be used only in conjunction with a Cypress
integrated circuit as specified in the applicable agreement. Any reproduction, modification, translation, compilation, or representation of this Source Code except as specified above is prohibited without

the express written permission of Cypress.

Disclaimer: CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Cypress reserves the right to make changes without further notice to the materials described herein. Cypress does not
assume any liability arising out of the application or use of any product or circuit described herein. 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’ product in a life-support systems application implies that the manufacturer

assumes all risk of such use and in doing so indemnifies Cypress against all charges.

Use may be limited by and subject to the applicable Cypress software license agreement.
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