CY7C1011CV33
2-Mbit (128 K x 16) Static RAM

PERFODREM

Features Functional Description

m Temperature ranges The CY7C1011CV33 is a high performance complementary

7 Industrial: —40 °C to 85 °C
1 Automotive-A: —40 °C to 85 °C
1 Automotive-E: —40 °C to 125 °C

metal oxide semiconductor (CMOS) static RAM organized as
131,072 words by 16 bits. This device has an automatic power
down feature that significantly reduces power consumption when
deselected.

m Pin and function compatible with CY7C1011BV33 To write to the device, take CE and Write Enable (WE) inputs

LOW. If Byte Low Enable (BLE) is LOW, then data from 1/O pins
(/O through 1/05), is written into the location specified on the
address pins (Ag through Aqg). If Byte High Enable (BHE) is
LOW, then data from 1/O pins (I/Og through 1/0O45) is written into
the location specified on the address pins (Ag through Aqg).

To read from the device, take CE and OE LOW while forcing the
Write Enable (WE) HIGH. If BLE is LOW, then data from the
memory location specified by the address pins appear on /O to
I/0+. If Byte High Enable (BHE) is LOW, then data from memory
appears on 1/Og to 1/045. For more information, see the Truth
Table on page 10 for a complete description of Read and Write
modes.

m High speed
3 taa = 10 ns (Industrial and Automotive-A)
3 taa = 12 ns (Automotive-E)

m Low active power
0 360 mW (max) (Industrial and Automotive-A)

m 2.0 V data retention
m Automatic power down when deselected
m Independent control of upper and lower bits

m Easy memory expansion with Chip Enable (CE) and Output

Enable (OE) features

m Available in Pb-free 44-pin thin small outline package
(TSOP) Il, 44-pin thin quad flat package (TQFP), and non
Pb-free 48-ball very fine-pitch ball grid array (VFBGA)

The input and output pins (I/Oq through 1/0;5) 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

packages and WE LOW).
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Pin Configuration
Figure 1. 44-pin TSOP 11 (1]

A, 04 44 1 As
Az]2 43 1 Aes
A>3 42 [ Az
A1 4 41 [1] OE
Ao 5 40 [0 BHE
CE[]6 39 0 BLE
1100 7 38 [ /045
/0.0 8 37 [0 1/0Oq4
110, 9 36 [1 11043
110310 35 [ 11015
Vee [O11 34 [0 Vgg
VSS 12 334 VCC
/04713 32 [ /0y,
110514 31 [ Oqg
1/0g[] 15 30 [ I/Og
Vo70016 29 [] I/0g
WE []17 28 [1 NC
Ase []18 27 [ Ag
A1s[]19 26 [1 Aq
A4 20 25 [1 Agp
A1z 21 24 1 Agx
A1z 22 23 [1 NC

Figure 2. 44-pin TQFP

L
FPIEF 2ol8l51E
HINERIRININERINERENIn
_ 39998885883
CE[]|1 33[J1/05
o] 2 32110,
o, 3 3110y,
1o, [ 4 30 [] 110y,
o[ 5 29[ 1Vss
Vec[ ] 6 28] 1Vee
Vss[ ] 7 27[ 110y,
o, 8 26] 110y,
o[ 9 251 1/0y
V0,10 24 g
Vo, J11 23] NC
§83Ys53g3R AN
Huoouuuduuy
ERR R R R
Note
1. NC pins are not connected on the die.
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Selection Guide
Description -10 -12 Unit
Maximum access time 10 12 ns
Maximum operating current Industrial 100 95 mA
Automotive-A 100 - mA
Automotive-E - 120 mA
Maximum CMOS standby current Industrial 10 10 mA
Automotive-A 10 - mA
Automotive-E - 15 mA
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Maximum Ratings Current into outputs (LOW) ......ccooveeeeueeeeeciceieeeeenea, 20 mA

. . . ) Static discharge voltage ..........cccccveeiiiiiiieiiieeees >2001V
Exceeding maximum ratings may shorten the useful life of the (MIL-STD-883, method 3015)

device. These user guidelines are not tested.

Latch Up CUITeNt ... > 200 mA
Storage temperature .........cccccoevviveerennninns —65 °C to +150 °C .
Ambient temperature with Operating Range
power applied ........cccoeeviiiiniiiin -55°Cto +125°C Ambient
s i [2] ARl Temperature (Tx) Ve
upply voltage on V¢ relative to GND!“L..... -0.5Vto+4.6 V p A
DC V0|tage apP“ed to outputs Industrial —-40 °C to +85 °C 3.3V10%
in High Z state 2 e, -0.5Vto Voot 05V Automotive-A —-40 °C to +85 °C
DC input voltage!?! —0.5V 1o Vet 0.5V Automotive -E —40 °C to +125 °C
Electrical Characteristics
Over the Operating Range
- " -10 -12 _
Parameter Description Test Conditions - - Unit
Min Max Min Max
VoH Output HIGH voltage |V = Min, Igy = —4.0 mA 24 - 2.4 - \Y,
VoL Output LOW voltage Vee = Min, g, = 8.0 mA - 0.4 - 0.4 \Y,
Viy Input HIGH voltage 20 | Vg +03| 20 | Ve t03 | V
Vi Input LOW voltagel? -0.3 0.8 -0.3 0.8 Y,
lix Input leakage current  |GND <V, < V¢ Industrial -1 +1 -1 +1 pA
Automotive-A | -1 +1 - -
Automotive-E - - -20 +20
loz Output leakage current |GND <V, < V¢, Industrial -1 +1 -1 +1 A
Output disabled Automotive-A | —1 +1 - -
Automotive-E - - -20 +20
lcc Ve operating supply  |Vee = Max, loyt = 0 mA, Industrial - 100 - 95 mA
current f=fwax = Ltre Automotive-A | — 100 - -
Automotive-E - - - 120
Isg1 Automatic CE power Max Vee, CE >V, Industrial - 40 - 40 mA
down current —TTL V|N > VlH or V|N < V||_, f= fMAX Automotive-A _ 40 _ _
Inputs
Automotive-E - - - 45
Isg2 Automatic CE power Max Vee, CE > Ve — 0.3V, |Industrial - 10 - 10 mA
down current — CMOS |V, > Vcc—0.3V, or P _ _ _
inputs Vin< 0.3V, f=0 Automotive-A 10
Automotive-E - - - 15
Note
2. V| (min) =-2.0V for pulse durations of less than 20 ns.
Document Number: 38-05232 Rev. *M Page 5 of 16
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Capacitance
Parameter 13 Description Test Conditions Max Unit
Cin Input capacitance Tpo=25°C,f=1MHz,Vc =33V 8 pF
Court Output capacitance 8 pF
Thermal Resistance
Parameter [ Description Test Conditions 44-pin TSOP Il | 44-pin TQFP | Unit
O Thermal resistance Still air, soldered on a 3 x 4.5 inch, 44.56 42.66 °C/IwW
(Junction to ambient) four-layer printed circuit board
[OFS Thermal resistance 10.75 14.64 °C/W
(Junction to case)
AC Test Loads and Waveforms
Figure 3. AC Test Loads and Waveforms 4]
10-ns devices: 12-ns devices:
7-500 R317 Q
OUTPUT 33
500 30 pF* OUTPUT
* CAPACITIVE LOAD CONSISTS T 30 pF R2
OF ALL COMPONENTS OF THE 1.5 I 3510
TEST ENVIRONMENT = =
(a) (b)
High-Z characteristics:
R317Q
ALL INPUT PULSES 3.3
30V
90% 90% OUTPUT
10% 10% R2
GND |‘_ ° pFI 3510
(©) Fall Time: 1 V/ns (d)

Rise Time: 1 V/ns

Notes
3. Tested initially and after any design or process changes that may affect these parameters.
4. AC characteristics (except High Z) for 10-ns parts are tested using the load conditions shown in Figure 3 (a). All other speeds are tested using the Thevenin load shown
in Figure 3 (b). High Z characteristics are tested for all speeds using the test load shown in Figure 3 (d).
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Switching Characteristics

Over the Operating Range

Parameter [ Description - 10 - 12 Unit
Min Max Min Max
Read Cycle
tpower[ﬁl Vcc (typical) to the first access 1 - 1 - us
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 LOW to data valid - 10 - 12 ns
tboE OE LOW to data valid Industrial/Automotive-A - 5 - 6 ns
Automotive-E - - -
t 708 OE LOW to Low ZI] 0 - 0 - ns
thzoE OE HIGH to High zI"- 8l - 5 - 6 ns
tizce CE LOW to Low ZI"] 3 - 3 - ns
thzce CE HIGH to High zI"+ & - 5 - 6 ns
tpy CE LOW to power up 0 - 0 - ns
tpp CE HIGH to power down - 10 - 12 ns
tpRE Byte enable to data valid Industrial/Automotive-A - 5 - 6 ns
Automotive-E - - -

tLzBE Byte enable to Low Z 0 - 0 - ns
tyzee Byte disable to High Z - 5 - 6 ns
Write Cycle [®10]
twe Write cycle time 10 - 12 - ns
tsce CE LOW to write end 7 - 8 - ns
taw Address setup to write end 7 - 8 - ns
tha Address hold from write end 0 - 0 - ns
tsa Address setup to write start 0 - 0 - ns
tpwe WE pulse width 7 - 8 - ns
tsp Data setup to write end 5 - 6 - ns
tHD Data hold from write end 0 - 0 - ns
tLzZwE WE HIGH to Low z[”] 3 - 3 - ns
thzwe WE LOW to High zI"+ 8 - 5 - 6 ns
taw Byte enable to end of write 7 - 8 - ns
Notes

5. Test conditions assume signal transition time of 3 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 3.0 V.

6. tpower gives the minimum amount of time that the power supply is at typical V¢ values until the first memory access is performed.

7. Atany temperature and voltage condition, tyzcg is less than t zcg, thzog is less than t o, and tyzwe is less than t ze for any device.

8. tyzoe thzee: thzce, and tyzywe are specified with a load capacitance of 5 pF as in part (d) of Figure 3 on page 6. Transition is measured +500 mV from steady state voltage

9. 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.

The transition of these signals terminate the write. The input data setup and hold timing is referenced to the Ieadmg edge of the signal that terminates the write.
10. The minimum write cycle time for Write Cycle No. 3 (WE controlled, OE LOW) is the sum of t,zyg and tgp.
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Switching Waveforms
Figure 4. Read Cycle No. 1 (Address Transition Controlled) [11-12]

tRC

ADDRESS X
tAA :I
[ e——— topa —
DATA OUT PREVIOUS DATA VALID ><><>< DATA VALID

Figure 5. Read Cycle No. 2 (OE Controlled) 12 13l

ADDRESS \<
>< /
< tre
CE \Y ¥
N /|
tace
OE 5‘ 7(
< thzoe — >
- R o — tDOE —_—
BHE, BLE S{— tLizoe —> 7(
< thzce —>
T« Ipge >
T tizge —>™
tHzBe —> HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT & DATA VALID >—
e—— lzcE ——— top 1
Vee < tru \] Icc
SUPPLY 50% 50% Nc |
CURRENT — S8
Notes o -
11. Device is continuously selected. OE, CE, BHE, and/or BLE = V,,.
12. WE is HIGH for read cycle.
13. Address valid prior to or coincident with CE transition LOW.
Page 8 of 16
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Switching Waveforms (continued)
Figure 6. Write Cycle No. 1 (CE Controlled) 14 15!

twe

ADDRESS X X

e fgp — > tsce

- t >
AW -
< tpwe >
WE \Q\ 7(
< tew >

le—— tgp —>{= tp

N

DATA 10
Figure 7. Write Cycle No. 2 (BLE or BHE Controlled)
twe
ADDRESS D{ X
R — < tsa > < tsw >
BHE, BLE /
N 7
fe——— tya —>
tpwE
_ 4
WE \\ \é\ /|
tsce >
cE \ \é\ /l
«— lsp —>= tHD\'|

N\

DATA /O

Notes
14. Data I/O is high impedance if OE, BHE, and/or BLE = V.
15. If CE goes HIGH simultaneously with WE going HIGH, the output remains in a high impedance state.
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Switching Waveforms (continued)

CY7C1011CV33

Figure 8. Write Cycle No. 3 (ﬁ Controlled, LOW)
twe
ADDRESS X X
- tsce >
CE T \§ /
- t >
AW e ) —
- tSA
. ﬂ < thwe >
WE T Y
N N /
_ - tBW >
BHE, BLE &
\ N / /
- tHZWE -‘ tSD e e 3 tHD
DATA I/0
~— tzwg —=
Truth Table
CE | OE | WE | BLE | BHE | 1/Ogl/O; | l/Og-1/O;g Mode Power
H X X X X High Z High Zz Power down Standby (Isg)
L L H L L Data Out |Data Out |Read — all bits Active (Icc)
L L H L H Data Out |High Z Read — lower bits only Active (Icc)
L L H 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 X L L H Data In High Z Write — lower bits only Active (Icc)
L X L H L High Z Data In Write — upper bits only Active (Icc)
L H H X X High Z High Z Selected, outputs disabled Active (Icc)
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Ordering Information
Speed Package Operating
(ns) Ordering Code Diagram Package Type Range
10 |CY7C1011CV33-10ZSXA 51-85087 |44-pin TSOP Il (Pb-free) Automotive-A
12 |CY7C1011CV33-12AXI 51-85064 |44-pin TQFP (Pb-free) Industrial
CY7C1011CV33-12ZSXE 51-85087 |44-pin TSOP Il (Pb-free) Automotive-E

Ordering Code Definitions

CY7 C 1011 C V8-xX XX X X

‘— Temperature range: X=Aorlor E
A = Automotive-A; | = Industrial; E = Automotive-E

Pb-free

Package Type: XX =ZS or A or BV
ZS = 44-pin TSOP I
A = 44-pin TQFP

Speed grade: XX =10 ns or 12 ns

V33=33V

Process Technology: 150 nm
Bus Width: x 16 bits

Density: 2-Mbit

Fast Asynchronous SRAM family

Technology Code: C = CMOS
Marketing Code: 7 = SRAM

Company ID: CY = Cypress
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Package Diagrams
Figure 9. 44-pin TSOP Z44-I1, 51-85087

o , PINLID
5 | .
s <
5 Sie
°F o
[0}
EEEEEEEEEEEEEEEEEEEELE
I H\—EJECTEIR MARK
23 44 C(OPTIONAL)
CAN BE LOCATED
BOTTOM VIEW ANYWHERE IN THE
TOP VIEW BOTTOM PKG
0.400¢0.016> __||_
(%%030151)33‘3—‘ ’— 0.300 (0.012> BASE PLANE
10,262 ¢0.404>
3 | 10,058 <0.396)
i N [0.10_cod4>
I 18517 (0729 ,\',\ \|_|_q_ - | ‘ 0.210 <0.0083)
Rlx 18:313 (0.72D NS T N 0.120 (0.0047>
N Dy SEATING
== 8i PLANE T
cle Sle 0597 <0.0235
- ~ 0.406 (0.0160)
2R 28
—lc Slo
DIMENSION IN MM CINCH)
MAX 51-85087 *D

MIN.
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Package Diagrams (continued)
Figure 10. 44-pin TQFP (10 x 10 x 1.4 mm) A44S, 51-85064

12.00+0.25 sSQ
~——— 10.00+0.10 SQ
H HHHHAHAAA H

= O 33 0.3740.05 R. 0.08 MIN
£t - STAND—OFF ’
mas o — 0.05 MIN.
o o ! 0.15 MAX. [ || GAUGE PLANE
[mms nam} %_Y
- - R. 0.08 MIN:
s aaa] 0.20 MIN. 0-7
oM
o E:rL 0-20 MIN. 0.60£0.15
o o 1.00 REF.
0.80
11 oo s 389

DETAIL A

1I51E|IEIEIIEIEIEIEIEIIE|2E|2
NOTE:

1. JEDEC STD REF MS-026
2. BODY LENGTH DIMENSION DOES NOT INCLUDE MOLD PROTRUSION/END FLASH

SEATING PLANE -
1.60 MAX. - (&) MOLD PROTRUSION/END FLASH SHALL NOT EXCEED 0.0098 in (0.25 mm) PER SIDE
AN BODY LENGTH DIMENSIONS ARE MAX PLASTIC BODY SIZE INCLUDING MOLD MISMATCH

3. DIMENSIONS IN MILLIMETERS

0.20 MAX. Z\-’
SEE DETAL A

51-85064 *E
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Document Conventions

Acronyms
Acronym Description Units of Measure
BHE byte high enable Symbol Unit of Measure
BLE byte low enable °C degree Celsius
CMOSs complementary metal oxide semiconductor MHz megahertz
CE chip enable HA microampere
110 input/output us microsecond
OE output enable mA milliampere
SRAM static random access memory mm millimeter
TQFP thin quad flat pack ms millisecond
TSOP thin small outline package mVv millivolt
TTL transistor-transistor logic mw milliwatt
VFBGA very fine-pitch ball gird array ns nanosecond
WE write enable % percent
pF pico farad
\% volt
W watt

Document Number: 38-05232 Rev. *M

Downloaded from AFfOW.com.

Page 14 of 16


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

——
—
—
—
—— =

=

=

= J CYPRESS

PERFORM

CY7C1011CV33

Document History Page

Document Title: CY7C1011CV33, 2-Mbit (128 K x 16) Static RAM
Document Number: 38-05232
Revision ECN gﬁgﬁgé Subg]alusesmn Description of Change
* 117132 HGK 07/31/02 |New Data Sheet
*A 118057 HGK 08/19/02 |Pin configuration for 48-ball FBGA correction
*B 119702 DFP 10/11/02 |Updated FBGA to VFBGA,; updated package code on page 8 to BV48A. Updated
address pinouts on page 1 to A0 to A16. Updated CMOS standby current on page
1 from 8 to 10 mA
*C 386106 PCI See ECN |Added lead-free parts in Ordering Information Table
*D 498501 NXR See ECN |Corrected typo in the Logic Block Diagram on page# 1
Included the Maximum Ratings for Static Discharge Voltage and Latch up Current
on page# 3
Changed the description of I,y from Input Load Current to
Input Leakage Current in DC Electrical Characteristics table
Updated the Ordering Information Table
*E 522620 VKN See ECN |Added Thermal Resistance Table
*F 1891366 | VKN/AESA | See ECN |Added -10ZSXA part
Updated Ordering Information table
*G 2428606 | VKN/PYRS | See ECN |Corrected typo in the 44-Pin TSOP and 48-Ball FBGA pinout
Removed Commercial parts
Removed 15 ns speed bin
Removed inactive parts from the Ordering Information table
*H 2664421 | VKN/AESA 02/25/09 |Added Automotive-E specs for 12 ns speed
Updated Ordering Information table
*| 2898399 | KAO/AJU | 03/24/2010 |Updated Package Diagrams
*J 2950666 VKN 06/11/2010 |Included “CY7C1011CV33-12BVXE” in Ordering Information
Added Contents and Acronyms
Updated Sales, Solutions, and Legal Information
Added Ordering Code Definitions.
*K 3089939 PRAS 11/13/2010 |Removed inactive part from Ordering Information.
*L 3276463 KAO 06/07/2011 |Updated Functional Description (Removed “For best practice recommendations,
refer to the Cypress application note AN1064, SRAM System Guidelines.”).
Added Units of Measure.
Updated Package Diagrams.
Updated in new template.
*M 3591978 TAVA 04/19/2012 |Removed all information related to 48-ball VFBGA throughout the document.
Updated package diagram revisions.

Document Number: 38-05232 Rev. *M

Downloaded from AFfOW.com.

Page 15 of 16


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

_“"':9-

!"l

-‘“'\. e "‘ =4

PER‘FOR‘M

.-—3 CYPRESS

CY7C1011CV33

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| PSoC5
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