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Pin Configuration
Figure 1. 44-pin SOJ / TSOP Il pinout (Top View)

44
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Selection Guide

Description -10 (Industrial) -12 (Automotive) 4l | Unit
Maximum Access Time 10 12 ns
Maximum Operating Current 90 95 mA
Maximum CMOS Standby Current 10 15 mA
Note
2. Automotive product information is Preliminary.
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Maximum Ratings DC Input Voltage B! ..., —0.5Vto Vg +0.5V
) ) . ) Current into Outputs (LOW) .....cooooeeeiiiieeie e 20 mA
Exceeding maximum ratings may shorten the useful life of the L
device. User guidelines are not tested. Static Discharge Voltage
(per MIL-STD-883, Method 3015) ........cccceveeruenne >2001V
Storage Temperature ..........ccccoceevieeinneen. —65 °C to +150 °C
) Latch-up Current ..........coooeviiiiiii e >200 mA
Ambient Temperature
with Power Applied .........cccceivieiiniennee. -55°Cto +125°C Operating Range
Supply Voltage -
. 3 Ambient
on Ve to Relative GND B! ... 0.5V to +6.0 V Range Temperature Vee Speed
DC Voltage Applied to Outputs - o o
in High Z State ) ......ccooeooeocoorrreecee 0.5V 1o Vg +0.5V Industrial —40°Cto+85°C | 5V+05 | 10ns
Automotive —40 °C to +125 °C 5V+0.5 12 ns

Electrical Characteristics

Over the Operating Range

L . -10 (Industrial) |-12 (Automotive) .
Parameter Description Test Conditions - - Unit
Min Max Min Max
VoH Output HIGH Voltage Vee = Min lon=—4.0mA| 24 - 24 - \Y,
Vce = Max loy=-0.1mA| - 3.4 M - 3.4 M
VoL Output LOW Voltage Ve = Min oL =8.0 mA - 0.4 - 0.4 \Y,
ViH Input HIGH Voltage 20 |Vgc 05| 20 |Vgc 05| V
Vi Input LOW Voltage [ -05 0.8 -05 0.8 %
lix Input Leakage Current GND <V < Ve —1 +1 —1 +1 pA
loz Output Leakage Current GND < Vout < Vee, -1 +1 -1 +1 pA
Output Disabled
lcc V¢ Operating Supply Current  |V¢ = Max, 100 MHz - 90 - - mA
F=fwax=re g3 MMz - 80 - 9%5 | mA
66 MHz - 70 - 85 mA
40 MHz - 60 - 75 mA
Isg1 Automatic CE Power-Down Max Vg, CE >V, - 20 - 25 mA
Current — TTL Inputs Vin2VigorViN< VL f= fuax
lsg2 Automatic CE Power-Down Max Vg, CE > Ve — 0.3V, - 10 - 15 mA
Current — CMOS Inputs ViNZVee—-0.3VorVy<03V,f=0
Notes

3. VL (Min)=-2.0V and V|y(max) = V¢ + 2 V for pulse durations of less than 20 ns.
4. Please note that the maximum Vg limit does not exceed minimum CMOS V  of 3.5 V. If you are interfacing this SRAM with 5V legacy processors that require a
minimum V of 3.5V, please refer to Application Note AN6081 for technical details and options you may consider.
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Capacitance
Parameter [ Description Test Conditions Max Unit
CiN Input capacitance Tpo=25°C,f=1MHz,Vec=5.0V 8 pF
Cout I/0 capacitance 8 pF
Thermal Resistance
5] Iy . 44-pin SOJ (44-pin TSOPII .
Parameter Description Test Conditions Package Package Unit
Oa Thermal resistance Still Air, soldered on a 3 x 4.5 inch, 57.91 50.66 °C/W
(junction to ambient) four-layer printed circuit board
O,c Thermal resistance 36.73 17.17 °C/W
(junction to case)

AC Test Loads and Waveforms

Figure 2. AC Test Loads and Waveforms [©!

10 ns device

OUTPUT

Z =50Q

50Q

* CAPACITIVE LOAD CONSISTS
OF ALL COMPONENTS OF THE 1.5
TEST ENVIRONMENT

(a)
High-Z Characteristics:

R14810
5V
OUTPUT
5 pF—-l-_
INCLUDING —
JIG AND
SCOPE (c)

Notes

ALL INPUT PULSES

Equivalent to:

R2
255Q

5. Tested initially and after any design or process changes that may affect these parameters.
6. AC characteristics (except High-Z) are tested using the load conditions shown in Figure 2 (a). High-Z characteristics are tested for all speeds using the test load

shown in Figure 2 (c).
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Data Retention Characteristics

Over the Operating Range
Parameter Description Conditions!”] Min Max Unit
VbR V¢ for Data Retention 2.0 - \
lccor Data Retention Current Vee=Vpr=20V, Industrial - 10 mA
lccor Data Retention Current CE> Vee—03V, Automotive - 15 mA
V|N > VCC —-03Vor V|N < 03V
tCDR[S] Chip Deselect to Data Retention 0 - ns
Time
tR[g] Operation Recovery Time trc - ns
Data Retention Waveform
Figure 3. Data Retention Waveform
DATA RETENTION MODE
Vee 45V Vpr> 2V 45V
I‘— tcpr == tR —

«« 77 SRR

Notes

7. No input may exceed Vgc + 0.5 V.

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

9. Full device operation requires linear Vg ramp from Vpg to Vegminy 2 50 ps or stable at Vegviny > 50 ps.
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Switching Characteristics

Over the Operating Range

-10 (Industrial) -12 (Automotive)
Parameter (1] Description Unit

Min | Max Min | Max
Read Cycle
toower Vccl(typical) to the First Accessl?! 100 - 100 - us
tre Read Cycle Time 10 - 12 - ns
taa 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
tooe OE LOW to Data Valid - 5 — 6 ns
tizoe OE LOW to Low Z 0 - 0 — ns
tuzoE OE HIGH to High zI['3 4] - 5 — 6 ns
tizce CE LOW to Low Zl'4l 3 - 3 — ns
tuzee CE HIGH to High zI'3 14 - 5 — 6 ns
tpu CE LOW to Power-Up 0 - 0 - ns
tep CE HIGH to Power-Down - 10 - 12 ns
tpBE Byte Enable to Data Valid - 5 - 6 ns
tLzBE Byte Enable to Low Z 0 - 0 - ns
thzee Byte Disable to High Z - 5 = 6 ns
Write Cycle [15 16]
twe Write Cycle Time 10 - 12 - ns
tsce CE LOW to Write End 7 - 10 — ns
taw Address Set-Up to Write End 7 - 10 - ns
tha Address Hold from Write End 0 - 0 - ns
tsa Address Set-Up to Write Start 0 - 0 - ns
towe WE Pulse Width 7 - 10 — ns
tsp Data Set-Up to Write End 6 - 7 - ns
tHD Data Hold from Write End 0 - 0 - ns
tLz7wE WE HIGH to Low z['4l 3 - 3 - ns
tuzwe WE LOW to High zI'3 14 - 5 — 6 ns
taw Byte Enable to End of Write 7 - 10 - ns
Notes

10. AC characteristics (except High-Z) are tested using the load conditions shown in Figure 2 (a). High-Z characteristics are tested for all speeds using the test load
shown in Figure 2 (c)

11. Test conditions assume signal transition time of 3 ns or less, timing reference levels of 1.5V, input pulse levels of 0 to 3.0 V, and output loading of the specified I /loy
and 30-pF load capacitance.

12. 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.

13. tyzoe: tHzce: thzee, and tyzwe are specified with a load capacitance of 5 pF as in part (c) of Figure 2. Transition is measured when the outputs enter a high impedance state.

14. At any given temperature and voltage condition, tizcg is less than t zcg, tzog is less than t 7o, tzgg is less than ty zpe and tyz e is less than t 2 e for any given device.

15. The internal Write time of the memory is defined by the overlap of CE LOW, and WE LOW. CE and WE must be LOW to initiate a Write, and the transition of either
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.

16. The minimum Write cycle time for Write Cycle No. 4 (WE Controlled, OE LOW) is the sum of thzwe and tgp.
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Switching Waveforms

Figure 4. Read Cycle No. 117 18]

trc >

ADDRESS X

taa
le—— togp ———»

|
DATA OUT PREVIOUS DATA VALID ><><><><* DATA VALID

Figure 5. Read Cycle No. 2 (E Controlled) [19, 20]

ADDRESS >< 9{

trc
CE X A
tace
OE 5\ 7[
) thzoe —>
BOE BRI E T WboE — >
BHE, BLE
5{— tizoe —> 7(
— tHZCE —>
1«— tpBE >
T tzBe —> _ ¢ ]
= HeBE HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT L& DATA VALID >—
fe—— tizcE ———»} 1 o ]
VCC < tpu S \_
SUPPLY 50% 50% N
CURRENT
Notes
17.No input may exceed Vg + 0.5 V.
18. Device is continuously selected. O, CE, BHE, and/or BHE = \
19.WE is HIGH for read cycle.
20. Address valid prior to or coincident with CE transition LOW.
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Switching Waveforms(continued)
Figure 6. Write Cycle No. 1 (CE Controlled) 21 2]

twe
ADDRESS X ><
CE e tgp ——> tsce >
V4
K 7
- t >
AW ——— typ —>
< tpwe >
_ 4
WE \é\ V4
- tBW >
BHE, BLE NS A
o — tSD — |- tHDj
DATAI/O s

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

twe

aopRESS B X

ﬁ,ﬁ [e————— tgp ———> tsw -
N A
n taw >
——— typ —>
tpwe >
WE NN NN Y%
tsce >

& X\ N quiizz

e tsp —>j= tHD:'

DATAI/O

/

Notes o
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.
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Switching Waveforms(continued)
Figure 8. Write Cycle No. 3 (WE Controlled, OE HIGH During Write) [23: 24]

twe

ADDRESS X X

tsce
cE NN £

taw > tHa —>

€e———— tgp ————

tpwe

WE &i\\\é\ 7(
o7 7
BHE, BLE \ \ /

tSD

DATA 1/0 ><\NOT\E 25>< ><>< DATAIN VALID

<t —
HZOE

Figure 9. Write Cycle No. 4 (E Controlled, OE Low) [26]

o t
BHE, BLE we

ADDRESS X
I - t
CE T SCE /

t
- f{gp HA

N/
/™

trwe

taw

BHE, BLE \ X\ /
< thzwe >‘ tsp —>= typ
O OOz N

[ tLZWE —b‘

Notes _
23. Address valid prior to or coincident with CE transition LOW.

24. Data I/O is high impedance if OE or BHE and/or BLE= V.
25. During this period the 1/Os are in the output state and input signals should not be applied.

26. The minimum Write cycle time for Write Cycle No. 4 (WE Controlled, OE LOW) is the sum of ty»ye and tsp-
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Truth Table
CE | OE | WE | BLE | BHE 110410, 1/0g-1/045 Mode Power
H X X X X |HighZ High Z 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 |Dataln Data In Write All bits Active (Icc)
L X L L H |Dataln High Z Write Lower bits only Active (Icc)
L X L H L |Highz Data In Write Upper bits only Active (Icc)
L H H X X |HighZz High Z Selected, Outputs Disabled Active (Icc)

Ordering Information

Table 1 lists the CY7C1041D key package features and ordering codes. The table contains only the parts that are currently available.
If you do not see what you are looking for, contact your local sales representative. For more information, visit the Cypress website at
www.cypress.com and refer to the product summary page at http://www.cypress.com/products.

Table 1. Key Features and Ordering Information

Speed Package Operating
(ns) Ordering Code Diagram Package Type Range
10 |CY7C1041D-10ZSXI 51-85087 |44-pin TSOP (Type Il) Pb-free Industrial

Ordering Code Definitions

Cy 7C 1041 D-10 XX X |

—r— Temperature Range:

Document Number: 38-05472 Rev. *K

Downloaded from AFFOW.Com.

| = Industrial
Pb-free

Package Type: XX = ZS
ZS = 44-pin TSOP Type Il

Speed: 10 ns

Process Technology: D = C9, 90 nm Technology

Data width: 1 = x 16-bits
Density: 04 = 4-Mbit density

Family Code: 1 = Fast Asynchronous SRAM family

Technology Code: C = CMOS
Marketing Code: 7 = SRAM
Company ID: CY = Cypress
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Package Diagrams
Figure 10. 44-pin SOJ (400 Mils) Package Outline, 51-85082

44 23

DIMENSIONS IN INCHES MIN.

O MAX.

Package Weight - Refer to PMDD spec.

0435
0.445

1 22
SEATING PLANE
1.120
| 1.130
0.095 , M
0115
0045 —1 |=— 0023 — 0050
MAX TYP
0.023
51-85082 *E
Figure 11. 44-pin TSOP Il Package Outline, 51-85087
o ,PINLID
5 |
A 3
:
cer o
HEHHEHHEHEEHEHHEHEHEHHE
I N EJECTOR MARK
23 44 (OPTIONALY
BOTTOM VIEW ARVWLERE TN THE
TOP VIEW BOTTOM PKG
(%%%'Jls?sca‘ ’— 0 300 <0, 012) I~ BASE PLANE
10.262 €0.404)
- | ” 10058 0396
i B (.10 _cods
18517 €0.729> ,\L 0°-5° . ) [ %
Rle 18313 0.72D N l Lt '
= Iy SEATING T
38 S BLANE
ele Ske | 0597 <0.0235)
@ 8 0,406 <0.0160>
—lo oS
DIMENSION IN MM CINCH> HEX
PKG WEIGHT: REFER TO PMDD SPEC
51-85087 *E
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CY7C1041D

Acronyms Document Conventions
Acronym Description Units of Measure
CE Chip Enable Symbol Unit of Measure
CMOS Complementary Metal Oxide Semiconductor °C degree Celsius
I/0 Input/Output MHz megahertz
OE Output Enable MA microampere
SRAM Static Random Access Memory mA milliampere
soJ Small Outline J-Lead mv millivolt
TSOP | Thin Small Outline Package mw milliwatt
VFBGA  |Very Fine-Pitch Ball Grid Array ns nanosecond
pF picofarad
Y, volt
W watt
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Document History Page

Document Title: CY7C1041D, 4-Mbit (256K x 16) Static RAM
Document Number: 38-05472

Revision

ECN

Orig. of
Change

Submission
Date

Description of Change

*%

201560

Swi

01/09/2004

Advance data sheet for C9 IPP.

*A

233729

RKF

06/14/2004

Updated Electrical Characteristics:

Updated almost entire table (as per EROS (spec 01-02165)).
Updated Switching Characteristics:

Updated almost entire table (as per EROS (spec 01-02165)).
Updated Ordering Information:

Updated part numbers.

351117

PCI

04/18/2005

Changed status from Advance to Preliminary.

Removed 17 and 20 ns speed bins related information in all instances across
the document.

Added 10 ns speed bin related information in all instances across the
document.

Updated Maximum Ratings:

Added “Static Discharge Voltage” and its corresponding details.

Added “Latch-up current” and its corresponding details.

Updated Electrical Characteristics:

Updated Note 3 (Added Vymax) = Vcc +2 V).

Changed maximum value of | parameter from 80 mA to 90 mA corresponding
to Test Condition “Industrial” and 10 ns speed bin.

Changed maximum value of | parameter from 67 mA to 75 mA corresponding
to Test Condition “Commercial” and 12 ns speed bin.

Changed maximum value of | parameter from 67 mA to 85 mA corresponding
to Test Condition “Industrial” and 12 ns speed bin.

Changed maximum value of | parameter from 54 mA to 70 mA corresponding
to Test Condition “Commercial” and 15 ns speed bin.

Changed maximum value of | parameter from 54 mA to 80 mA corresponding
to Test Condition “Industrial” and 15 ns speed bin.

Updated AC Test Loads and Waveforms:

Added Note 6 and referred the same note in Figure 2.

Updated Data Retention Characteristics:

Updated Note 9.

Updated Switching Characteristics:

Updated Note 13 (Replaced £500 mV with £200 mV).

Changed minimum value of tgcg parameter from 8 ns to 7 ns corresponding to
10 ns speed bin.

Updated Switching Waveforms:

Added Figure 8.

Updated Ordering Information:

Updated part numbers.

Shaded the table (containing advance information).

*C

446328

NXR

04/17/2006

Changed status from Preliminary to Final.

Removed 15 ns speed bin related information in all instances across the
document.

Removed Commercial Temperature Range related information in all instances
across the document.

Added Automotive Temperature Range related information in all instances
across the document.
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Document History Page(continued)

Document Title: CY7C1041D, 4-Mbit (256K x 16) Static RAM
Document Number: 38-05472

Revision

ECN

Orig. of
Change

Submission
Date

Description of Change

*C (cont.)

446328

NXR

04/17/2006

Updated Maximum Ratings:

Changed value of “Supply Voltage on V¢ to Relative GND” from
“~0.5Vto+7.0V"to “-0.5V to +6.0 V".

Updated Thermal Resistance:

Replaced “two-layer” with “four-layer” in “Test Conditions” column.
Removed “All Packages” column.

Added “SOJ Package” and “TSOP Il Package” columns.

Updated Switching Characteristics:

Updated Note 13.

Changed maximum value of t»ye parameter from 6 ns to 5 ns corresponding to
10 ns speed bin.

Updated Ordering Information:

Updated part numbers.

Removed “Package Name” column.

Added “Package Diagram” column.

*D

2897049

VKN

03/22/2010

Updated Ordering Information:

Updated part numbers.

Updated Package Diagrams:

spec 51-85082 — Changed revision from *B to *C.
spec 51-85087 — Changed revision from *A to *C.

*E

3109184

AJU

12/13/2010

Updated Ordering Information:
No change in part numbers.
Added Ordering Code Definitions.

*F

3236731

PRAS

04/21/2011

Added Acronyms and Units of Measure.
Updated to new template.

*G

4040855

MEMJ

06/27/2013

Updated Functional Description.

Updated Electrical Characteristics:

Added one more Test Condition “V¢ = Max, loy =—0.1mA” for Vo parameter
and added maximum value corresponding to that Test Condition.

Added Note 4 and referred the same note in maximum value for Vo parameter
corresponding to Test Condition “V¢ = Max, loy = -0.1mA”".

Updated Package Diagrams:

spec 51-85082 — Changed revision from *C to *E.

spec 51-85087 — Changed revision from *C to *E.

Updated to new template.

*H

4390998

MEMJ

05/27/2014

Updated Switching Characteristics:

Updated Note 16 (Replaced “Write Cycle No. 3” with “Write Cycle No. 4”).
Updated Switching Waveforms:

Added Note 26 and referred the same note in Figure 9.

Completing Sunset Review.

*|

4578500

MEMJ

11/24/2014

Updated Functional Description:
Added “For a complete list of related documentation, click here.” at the end.

*J

5759424

VINI

06/01/2017

Obsolete document.
Completing Sunset Review.

*K

6321995

VINI

09/26/2018

Reactivated document.
Updated Ordering Information:
Updated part numbers.
Updated to new template.
Completing Sunset Review.
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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

Arm® Cortex® Microcontrollers

Automotive
Clocks & Buffers
Interface

Internet of Things

Memory
Microcontrollers
PSoC

Power Management ICs

Touch Sensing
USB Controllers

cypress.com/arm
cypress.com/automotive
cypress.com/clocks
cypress.com/interface
cypress.com/iot
cypress.com/memory
cypress.com/mcu
cypress.com/psoc
cypress.com/pmic
cypress.com/touch
cypress.com/usb

PSoC® Solutions
PSoC 1| PSoC 3| PSoC 4 | PSoC 5LP | PSoC 6 MCU

Cypress Developer Community
Community | Projects | Video | Blogs | Training | Components

Technical Support
cypress.com/support

Wireless Connectivity cypress.com/wireless
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