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Embedded in Tomorrow™ 4K x 8 Dual-Port Static RAM

Features

m True dual-ported memory cells, which allow simultaneous
reads of the same memory location

m 4K x 8 organization

m 0.65 micron CMOS for optimum speed and power

m High speed access: 15 ns

m Low operating power: lcc = 180 mA (max)

m Fully asynchronous operation

m Automatic power down

m Available in 52-pin plastic leaded chip carrier (PLCC)

m Pb-free packages available

Logic Block Diagram

Functional Description

The CY7C135 is a high speed CMOS 4K x 8 dual-port static
RAMs. Two ports are provided permitting independent,
asynchronous access for reads and writes to any location in
memory. Application areas include
interprocessor/multiprocessor designs, communications status
buffering, and dual-port video/graphics memory.

Each port has independent control pins: chip enable (CE), read
or write enable (R/W), and output enable (OE). The CY7C135 is
suited for those systems that do not require on-chip arbitration
or are intolerant of wait states. Therefore, the user must be
aware that simultaneous access to a location is possible. An
automatic power down feature is controlled independently on
each port by a chip enable (CE) pin.

The CY7C135 is available in 52-pin PLCC.
For a complete list of related documentation, click here.
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Embedded in Tomorrow™
Selection Guide
Parameter 7C135-15 | Unit
Maximum access time 15 ns
Maximum operating current Commercial 220 mA
Maximum standby current for Igg1 Commercial 60 mA
Pin Configurations
Figure 1. 52-pin PLCC pinout (Top View)
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1107R
Pin Definitions
Left Port Right Port Description
AoL-11L AQR-11R Address lines
CE, CEg Chip Enable
OE, OER Output Enable
RIW, R/Wg Read/Write Enable
Page 3 of 16
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Architecture

The CY7C135 consists of an array of 4K words of 8 bits each of
dual-port RAM cells, 1/0 and address lines, and control signals
(CE, OE, R/W).

Functional Description

Write Operation

Data_must be set up for a duration of tgp before the rising edge
of R/W to guarantee a valid write. Because there is no on-chip
arbitration, the user must be sure that a specific location is not
accessed simultaneously by both ports or erroneous data could
result. A write operation is controlled by either the OE pin (see
Figure 6 on page 9) or the R/W pin_(see Figure 7 on page 9).
Data can be written tyog after the OE is deasserted or tyzwe
after the falling edge of R/W. Required inputs for write operations
are summarized in Table 1.

If a location is being written to by one port and the opposite port
attempts to read the same location, a port-to-port flowthrough
delay is met before the data is valid on the output. Data is valid

Document Number: 38-06038 Rev. *K

on the port wishing to read the location tppp after the data is
presented on the writing port.

Read Operation

When reading the device, the user must assert both the O__Eand
CE pins. Data is available tycg after CE or tpo after OE are
asserted. Required inputs for read operations are summarized in
Table 1.

Table 1. Non-Contending Read/Write

Inputs Outputs .
Operation
CE R/W OE 1/0¢-/0;
H X X High Z Power-down
X X H High Z I/O Lines disabled
L H L Data out Read
L L X Data in Write

Page 4 of 16
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CY7C135
Embedded in Tomorrow™
Maximum Ratings DC input voltage 1 ..o, —30Vto+7.0V
. . . 1 . Static discharge voltage
Exceeding maximum ratings ('l may shorten the useful life of the (per MIL-STD-883, Method 3015) .......ooovvvrrooo > 2001V
device. User guidelines are not tested. '
Latch up current ..........oovveeveeeiee e > 200 mA
Storage temperature .........cccccocveiiienene —65 °C to+150 °C
Ambient temperature with Operating Range
power applied ........cccoeiiiiiiii -55°C to+125 °C
Supply voltage to ground potential Range Ambient Temperature Vee
(Pin48to Pin24) ..o —-0.5Vto+7.0V Commercial 0 °C to +70 °C 5V +10%
DC voltage applied to outputs Industrial —40 °C to +85 °C 5V +10%
in HighZstate ..o -0.5Vto+7.0V
Electrical Characteristics
Over the Operating Range
L . 7C135-15 .
Parameter Description Test Conditions - Unit
Min Max
VoH Output HIGH voltage Ve = Min, lgy =—4.0 mA 24 - \
VoL Output LOW voltage Vee = Min, I =4.0 mA - 0.4 \
\m Input HIGH voltage 22 - \Y,
Vi Input LOW voltage - 0.8 \
lix Input load current GND <V, < Ve -10 +10 pA
loz Output leakage current Outputs disabled, GND <V < V¢ -10 +10 pA
lcc Operating current Vee = Max, Commercial - 220 mA
lour =0 mA Industrial - -
Isp1 Standby current CE, and CEg >V, Commercial - 60 mA
(Both ports TTL levels) - ~ —
f= fMAX[S] Industrial
Isg2 Standby current CE, and CEg > V|4, Commercial - 130 mA
(One port TTL level) - ~ —
f= fMAX[3] Industrial
Isg3 Standby current Both ports Commercial - 15 mA
(Both ports CMOS levels) _ _ - ~ —
CE and CEg > Ve - 02V, Industrial
VIN > VCC —-0.2Vor VIN <0.2V,
f=0oM8
Isga Standby current One port Commercial - 125 mA
(One port CMOS level) - - ~ ~
CE_ or CEg > Voo - 0.2V, Industrial
V|N > VCC —-02Vor V|N <0.2 V,
Active port outputs, f = fyyax®!
Notes

1. The voltage on any input or I/O pin cannot exceed the power pin during power up.
2. Pulse width <20 ns.
3. fuax = 1/trc = All inputs cycling at f = 1/tg¢c (except output enable). f = 0 means no address or control lines change. This applies only to inputs at CMOS level standby

SB3.

Document Number: 38-06038 Rev. *K
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Capacitance
Parameter [ Description Test Conditions Max Unit
CiN Input capacitance Tpo=25°C,f=1MHz, V=50V 10 pF
Cout Output capacitance 10 pF
AC Test Loads and Waveforms
Figure 2. AC Test Loads and Waveforms
5V
R1 =893Q
Ry = 2500 Ry = 250Q
OUTPUT OUTPUT OUTPUT
= = = Viy =14V = Vx
(a) Normal Load (Load 1) (b) Thévenin Equivalent (Load 1) (c) Three-State Delay (Load 3)

ALL INPUT PULSES

3.0V  90%

90%
10%
GND

IN

3 ns > —>|

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

Document Number: 38-06038 Rev. *K
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CY7C135

Switching Characteristics

Over the Operating Range

7C135-15
Parameter [% Description Unit
Min Max

Read Cycle
tre Read cycle time 15 - ns
tan Address to data valid - 15 ns
toHA Output hold from address change 3 - ns
tacE CE LOW to data valid - 15 ns
tooe OE LOW to data valid - 10 ns
tLZOE[S' 7.8] OE Low to Low Z 3 - ns
tuzoe® 78 |OE HIGH to High Z - 10 ns
tyzcel® 78 CE LOW to Low Z 3 - ns
tuzcel® 8 |CE HIGH to High Z - 10 ns
tpy ! CE LOW to Power-up 0 - ns
tpp!®! CE HIGH to Power-down - 15 ns

Write Cycle
twe Write cycle time 15 - ns
tsce CE LOW to Write End 12 - ns
taw Address setup to Write End 12 - ns
tha Address hold from Write End 2 - ns
tsa Address setup to Write Start 0 - ns
tpwE Write pulse width 12 - ns
tsp Data setup to Write End 10 - ns
tHD Data hold from Write End 0 - ns
tizwel” & R/W LOW to High Z - 10 ns
t zwel 8 R/W HIGH to Low Z 3 - ns
twopl) Write pulse to data delay - 30 ns
tDDD[g] Write data valid to read data valid - 25 ns
Notes

5. ;'ﬁ(sjtggr;)d':ltllggz izspt;gl?aﬂ(g:gal 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 | /lon
6. Atany given temperature and voltage condition for any given device, tyzcg is less than t zcg and tyzog is less than t zoE.

7. Test conditions used are Load 3.

8. This parameter is guaranteed but not tested.

9. For information on port-to-port delay through RAM cells from writing port to reading port, refer to Figure 5 on page 8.
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Switching Waveforms
Figure 3. Read Cycle No. 1 [10- 1]

Either Port Address Access

tre

ADDRESS X

<

t
«— toHa —>} AR
PREVIOUS DATA VALID><><><><><>< DATA VALID

DATAGUT
Figure 4. Read Cycle No. 2 (10, 12]
Either Port CE/OE Access

= N A

CE TAGE < thzce —>

— \|

OE N .

oor ——> HZOE
—— tLZOE —>>
e t 7cE ———>
DATAGUT o DATA VALID :S—
—> tPU I‘_ - tPD
Icc
Isp s
Figure 5. Read Timing with Port-to-Port [13]
e twc
RIWg \: tpwe %
N /
'sp —_—> o
DATANR i VALID *
ADDRESS, >< MATCH
toop
DATAGUTL XVALID
- twpp
Notes

10.R/W is HIGH for read cycle. .
11. Device is continuously selected, CE =V, and OE =V,

12. Address valid prior to or coincident with CE transition LOW.
13. CE_ = CER =LOW; R/W|_= HIGH.
Page 8 of 16
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Switching Waveforms (continued)
Figure 6. Write Cycle No. 1: OE Three-States Data I/Os (Either Port) (14,15, 16]

- twe
ADDRESS X X
- tsce >
o K Y A Y
< taw > tHa —3=
_ - tpwe -
RAW AR /
N /
[ tsp ———> 7'; tsp > tp
DATAN AI‘ DATA VALID

RV SRR

> tHz0E — i z0E —
DAT, NN N\ N\ \ N HIGH IMPEDANCE _‘m
hour 222> F =
Figure 7. Write Cycle No. 2: R/W Three-States Data I/Os (Either Port) [1% 17]
twe
ADDRESS X } (
- tsce «— ty —>
_ N V4
CE N 7
s taw t
W A PWE >
RIW
N /
K 7
tsp ——> tHp
DATAIN DATA VALID
[<— tHzwe —>t l‘— tLzwe —>1
N HIGH IMPEDANCE s
DATAGUT > &

Notes _ _
14. The internal write time of the memory is defined by the overlap of CE and R/W LOW. Both signals must be LOW to initiate a write and either signal can terminate a
write by going HIGH. The data input setup and hold timing should be referenced to the rising edge of the signal that terminates the write.

15. RIW must be HIGH during all address transactions.
16. If OE is LOW during a R/W controlled write cycle, the write pulse_width must be the larger of tpyg or (tyzwe + tsp) to allow the I/O drivers to turn off and data to be
placed on the bus for the required tgp. If OE is HIGH during a R/W controlled write cycle (as in this example), this requirement does not apply and the write pulse

can be as short as the specified tpyyg.
17. Data I/O pins enter high impedance when OE is held LOW during write.
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Typical DC and AC Characteristics

NORMALIZED SUPPLY CURRENT
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Ordering Information
4K x 8 Dual-Port SRAM

Speed Package Operating
(ns) Ordering Code Diagram Package Type Range
15 | CY7C135-15JXC 51-85004 | 52-pin PLCC (Pb-free) Commercial

Ordering Code Definitions

Ccy 7 C135-15JXC

—L Temperature Range:

C = Commercial
Pb-free

Package Type:
J = 52-pin PLCC

Speed: 15 ns

Part Number Identifier
Technology Code: C = CMOS
Marketing Code: 7 = SRAM
Company ID: CY = Cypress

Document Number: 38-06038 Rev. *K Page 11 of 16
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Package Diagram
Figure 8. 52-pin PLCC (0.756 x 0.756 Inches) J52 Package Outline, 51-85004
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Document Conventions

Units of Measure

Acronyms
Acronym Description
CMOS Complementary Metal Oxide Semiconductor
I/0 Input/Output
PLCC Plastic Leaded Chip Carrier
SRAM Static Random Access Memory
TQFP Thin Quad Flat Pack

Document Number: 38-06038 Rev. *K

Symbol Unit of Measure
°C degree Celsius
MHz megahertz
MA microampere
mA milliampere
mV millivolt
ns nanosecond
Q ohm
pF picofarad
Y, volt
W watt
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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 PSoC®Solutions

ARM® Cortex® Microcontrollers cypress.com/arm PSoC 1| PSoC 3| PSoC 4 | PSoC 5LP
Automotive cypress.com/automotive Cypress Developer Community
Clocks & Buffers cypress.com/clocks Forums | Projects | Video | Blogs | Training | Components
Interface cypress.com/interface

Internet of Things cypress.com/iot Technical Support

Lighting & Power Control Cypress.com/powerpsoc cypress.com/support

Memory cypress.com/memory

PSoC cypress.com/psoc

Touch Sensing cypress.com/touch

USB Controllers cypress.com/usb

Wireless/RF cypress.com/wireless

© Cypress Semiconductor Corporation, 2001-2016. This document is the property of Cypress Semiconductor Corporation and its subsidiaries, including Spansion LLC ("Cypress"). This document,
including any software or firmware included or referenced in this document ("Software"), is owned by Cypress under the intellectual property laws and treaties of the United States and other countries
worldwide. Cypress reserves all rights under such laws and treaties and does not, except as specifically stated in this paragraph, grant any license under its patents, copyrights, trademarks, or other
intellectual property rights. If the Software is not accompanied by a license agreement and you do not otherwise have a written agreement with Cypress governing the use of the Software, then Cypress
hereby grants you a personal, non-exclusive, nontransferable license (without the right to sublicense) (1) under its copyright rights in the Software (a) for Software provided in source code form, to
modify and reproduce the Software solely for use with Cypress hardware products, only internally within your organization, and (b) to distribute the Software in binary code form externally to end users
(either directly or indirectly through resellers and distributors), solely for use on Cypress hardware product units, and (2) under those claims of Cypress's patents that are infringed by the Software (as
provided by Cypress, unmodified) to make, use, distribute, and import the Software solely for use with Cypress hardware products. Any other use, reproduction, modification, translation, or compilation
of the Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS DOCUMENT OR ANY SOFTWARE
OR ACCOMPANYING HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. To the extent
permitted by applicable law, Cypress reserves the right to make changes to this document without further notice. Cypress does not assume any liability arising out of the application or use of any
product or circuit described in this document. Any information provided in this document, including any sample design information or programming code, is provided only for reference purposes. lItis
the responsibility of the user of this document to properly design, program, and test the functionality and safety of any application made of this information and any resulting product. Cypress products
are not designed, intended, or authorized for use as critical components in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, life-support devices or
systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution control or hazardous substances management, or other uses where the failure of the
device or system could cause personal injury, death, or property damage ("Unintended Uses"). A critical component is any component of a device or system whose failure to perform can be reasonably
expected to cause the failure of the device or system, or to affect its safety or effectiveness. Cypress is not liable, in whole or in part, and you shall and hereby do release Cypress from any claim,
damage, or other liability arising from or related to all Unintended Uses of Cypress products. You shall indemnify and hold Cypress harmless from and against all claims, costs, damages, and other
liabilities, including claims for personal injury or death, arising from or related to any Unintended Uses of Cypress products.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, WICED, PSoC, CapSense, EZ-USB, F-RAM, and Traveo are trademarks or registered trademarks of Cypress in
the United States and other countries. For a more complete list of Cypress trademarks, visit cypress.com. Other names and brands may be claimed as property of their respective owners.
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