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Features

m Organization: 2M x 16 bit
m Power Supply Voltage: 2.7 ~ 3.6V
m Three state outputs

m Byte read/write control by UB# / LB#

SPG032D970R3R
2M x 16 bit Asynchronous pSRAM

General Description

The SPGO032D970R3R is 33,554,432 bits of Pseudo SRAM
which uses DRAM type memory cells, with on-chip self-refresh
control. The interface is compatible to a low power asynchronous
SRAM.

The SPG032D970R3R is organized as 2,097,152 Words x 16

bit.
m Auto-TCSR for power saving
m 8 page mode
m Deep Power Down (DPD) support
Device Features
Power Dissipation
Operating Temp Power Supply Speed (trc) Standby LineiEing ILC fue)
(ISB, Max.) ICC1 ICC2
(f =1 MHz) (f = fmax)
—40°C to 85°C 2.7V to 3.6V 70 ns 120 pA 5 mA 25 mA

Functional Block Diagram
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Pad Description
Name Function Name Function
CS# Chip select input LB# Lower byte (DQg-7)
OE# Output enable input UB# Upper byte (DQg-15)
WE# Write enable input VCC Power supply
27%# Low power control VCCQ 1/0 power supply
DQo.15 Data in-out VSS(Q) Ground
Ag.o0 Address inputs — —
Absolute Maximum Ratings
Parameter Symbol Ratings Unit
Voltage on Any Pin Relative to Vgg Vin: Vout —0.2t0 Vcot0.3V \Y
Voltage on V¢ supply relative to Vgg Vee: Veeco —0.2 (Note 2) to Vg +0.3V \Y,
Power Dissipation Pp 1.0 w
Storage Temperature Tsta —65to 150 °c
Operating Temperature Ta -40to 85 °c

Notes:

1. Stresses greater than those listed above “Absolute Maximum Ratings” may cause permanent damage to the device. Functional operation should be restricted to
recommended operating condition. Exposure to absolute maximum rating conditions for extended periods may affect reliability.

2. Undershoot at power-off: -1.0V in case of pulse width <20 ns.

Document Number: 002-19563 Rev. **
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1. Functional Description
Table 1. Bus Operations
CS# 77# OE# WE# LB# UB# DQg-7 DQg-15 Mode Power
H H X X X X High-Z High-Z Deselected Standby
X L X X X X High-Z High-Z Deselected Low Power Mode
L H H H L X High-Z High-Z Output Disabled Active
L H H H X L High-Z High-Z Output Disabled Active
L H L H L H Data Out High-Z Lower Byte Read Active
L H L H H L High-Z Data Out Upper Byte Read Active
L H L H L L Data Out | Data Out Word Read Active
L H X L L H Data In High-Z Lower Byte Write Active
L H X L H L High-Z Data In Upper Byte Write Active
L H X L L L Data In Data In Word Write Active
Note:
1. X means don't care. (Must be low or high state).
2. Low Power Modes
Figure 1. Deep Power Down
14
CS# n T
; tcszz
B tzzp <>
2z# N N e >
. A R Normal
operation
Deep Power Down Entry Deep Power Down Exit
Notes (Deep Power Down):
1. During Deep Power Down mode, all refresh related activity is disabled.
Table 2. Low Power Modes
Parameter Description Min Max Units
tzzcs ZZ# low to CS# low 0 - ns
tcszz CS# high to ZZ# high 0 - ns
tr Operation Recovery Time 200 - us
tzzp ZZ# pulse width 20 - ns
Table 3. Low Power Mode Characteristics
Parameter Symbol Test Conditions Min Typ Max Unit
ZZ# < 0.2V, Other inputs = 0 ~ Vg _ _
Deep Power Down Current I77 (Max. condition: Ve = 3.6V @ 85°C) 10 MA
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3. Electrical Characteristics
Table 4. Recommended DC Operating Conditions
Parameter Symbol Min Typ Max Unit
Vee 2.7 3.3 3.6 \Y
Supply voltage
Veeo 2.7 3.3 3.6 \%
Ground Vss, VSSQ 0 0 0 \Y
Input high voltage ViH 0.7 X Vcea - Veeo +0.2(2) \Y
Input low voltage Vi -0.2 (3) - 0.2 X Vceg \
Notes:
1. Ta=-40°C to 85°C, otherwise specified
2. Overshoot: V¢ +1.0 V in case of pulse width <20ns
3. Undershoot: —1.0 V in case of pulse width <20ns
4. Overshoot and undershoot are sampled, not 100% tested.
Table 5. Capacitance (f =1 MHz, Ty=25 °C)
Iltem Symbol Test Condition Min Max Unit
Input capacitance Cin ViN=0V - 8 pF
Input/Output capacitance Cio V,0=0V - 8 pF
Note:
1. Capacitance is sampled, not 100% tested.
Table 6. DC and Operating Characteristics
Parameter Symbol Test Conditions Min Typ Max Unit
Input leakage current I VIN=Vss 10 Veeas Vee = Veemax -1 - 1 HA
Output leakage current Lo CS# = Vi, 22# = Vi, OF# = V) or WEH# =V, -1 - 1 HA

Vio = Vss 10 Ve, Vee = Vecmax

Cycle time = 1 ps, ;o = 0 mA,100% duty,
lcc1  |CS#<0.2V, ZZ#> Veeg0.2V, - - 5 mA
V|N S 0.2V or V|N > VCCQ—O.ZV

Cycle time = Min, I, = 0 mA, 100% duty,

Average operating current

lec2 | csp = vy, zz# = Vi, Vin = Vi OF Vig - - 25 mA
Page access operating locp tpc = Min, CS# = V), ZZ# =V, lj0 = 0 MA, _ _ 15 mA
current Page add. cycling.
Output low voltage VoL |loL=0.5mA, Ve = Veemin - — |02xVceo| V
Output high voltage Vou |lon =-0.5mA, Vce = Veemin 0.8XxVecq| — - Y,

CSH#, ZZ# >V cco-0.2V, Other inputs = 0~V¢cq _ _

Standby Current (CMOS) Ise (Max. condition: V¢ = 3.6V at 85 °C) 120 WA
Note:
1. Maximum Ic¢ specifications are tested with Vec = Vecmax
Document Number: 002-19563 Rev. ** Page 4 of 10
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3.1 AC Operating Conditions
Test Conditions (Test Load and Test Input/Output Reference)
W [nput Pulse Level: 0.2V to VCCQ-O.ZV
B [nput Rise and Fall Time: 5 ns
B Input and Output Reference Voltage: Vcco/2
B Output Load: CL(1) = 30 pF (See Figure 2)
Note:
1. Including scope and Jig capacitance.
Figure 2. Output Load
Dout l
(- l/
cL™ J‘
Table 7. AC Characteristics
Parameter List Symbol : Speed Unit
Min Max
Read Cycle Time tre 70 10,000 ns
Address access time tan — 70 ns
Chip enable to data output tco — 70 ns
Output enable to valid output tor — 25 ns
UB#, LB# enable to data output tea — 25 ns
Read Chip enable to low-Z output t 2 10 — ns
UB#, LB# enable to low-Z output tgLz 0 — ns
Output enable to low-Z output toLz 0 — ns
Chip disable to high-Z output thz 0 20 ns
UB#, LB# disable to high-Z output taHz 0 20 ns
Output disable to high-Z output toHz 0 20 ns
Output hold from Address change ton 5 — ns
Write Cycle Time twe 70 10,000 ns
Chip enable to end of write tew 60 — ns
Address setup time tas 0 — ns
Address valid to end of write taw 60 — ns
UB#, LB# valid to end of write tew 60 — ns
Write Write pulse width twp 50 — ns
Write recovery time twr — ns
Write to output high-Z twHz 20 ns
Data to write time overlap tow 20 — ns
Data hold from write time toH — ns
End write to output low-Z tow — ns
Maximum cycle time tvRC — 10,000 ns
Page Page mode cycle time tpc 25 — ns
Page mode address access time tpaA — 25 ns
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4. Timing Diagrams

Figure 3. Read Cycle (1) (Address controlled, CS#=OE#=V, , ZZ#=WE#=V|y, UB# or/and LB#=V)

Address

Data Out

Address

CS#

LB#, UB#

OE#

Data Out

Note: (Read Cycle 1, 2)

< N

tre

X

X

— ftaa

Previous

Data Valid

Figu

«— toH
Data Valid %

re 4. Read Cycle (2) (ZZ#=WE#=V )

< »l

tre

X

X

- tAA ———Pp| «— tOH
e——tco——» —
thz —p)
e tgp ——>
toe «— 1BHZ
torz fou
High-Z X Datavaid X >
" ez
- tLZ —p

1. tyz tguz, and toz are defined as the time at which the outputs achieve the open circuit conditions and are not referenced to output voltage levels.
2. Do not Access device with cycle timing shorter than tz¢ for continuous periods > 10 ps.

Address

CS#

LB#,UB#

WE#

Data In

Data Out

Figure 5. Write Cycle (1) (WE# controlled, ZZ#=Vy)
< twe
N
< X
+— tAW —_————»
+—— oy —mmmm»
—— tBW ——>
—» |«—twr
< —— twp —— ¥/
T tas ton
<« tpw —>
—— High-Z Data Valid

twhz
<

Data Undefined
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Figure 6. Write Cycle (2) (CS# controlled, ZZ#=V|y)

< twe »
Address ><
— toy ———— > wr
cs# tas 3 A
LB#,UB# w2
e — L  ———
WE# we
!
«— tbw—ple2H
Data In Data Valid
Data Out —— High-Z
Figure 7. Write Cycle (3) (UB#/LB# controlled, ZZ#=V )
< twe 4
Address >< ><
——— toy ——— | WRl—
CS#
tAW X »
¢
LB#,UB# tas N BW '71
WE# : fwp ’
« tow—peDH
Data In Data Valid ;{
Data Out —— High-Z

Notes (Write Cycle):

1. Awrite occurs during the overlap (typ) of low CS#, low WE# and low UB# or LB#. A write begins at the last transition among low CS# and low WE# with asserting UB#
or LB# low for single byte operation or simultaneously asserting UB# and LB# low for word operation. A write ends at the earliest transition among high CS# and high
WE#. The typ is measured from the beginning of write to the end of write.

o wN

tcw is measured from CS# going low to end of write.

Document Number: 002-19563 Rev. **

tas is measured from the address valid to the beginning of write.
twr IS measured from the end of write to the address change. t\yr applied in case a write ends as CS# or WE# going high.
Do not access device with cycle timing shorter than tyc for continuous periods > 10 us.
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Figure 8. Page Read Cycle (ZZ#=WE#=V |y, 8 Words access)

< tvre
Address 33
P D ¢ X
< tre e tPc |, tc | tc . tec
Address 133 N
(A2~A0) < 0 {
T ? N OH
co
N Y
cs# N " Vi
L33
thz
tea |
N
LB#,UB# N " J
for " tBHz, |
OE# N " v
t 1, T 1 t
oz PA PA N PA PA OHZ
L9
Data  ___ pjighz Data Valid X Data Valid X Data Valid ¥Data Valid X Data Valicbo
Out L Bz | R
iz

Notes (Page Read Cycle)

1. tyz tgnz and tonz are defined as the time at which the outputs achieve the open circuit conditions and are not referenced to output voltage levels.

2. Do not Access device with cycle timing shorter than tz¢ for continuous periods > 10 zs.

Figure 9. Timing Waveform of Power Up

: 200us
Veg(Min.) b >
. D) ;
Vee / :
: b) :
CS# 4 h
.: Power Up Mode .
o . Normal Operation "
«
P))
27Z# /

Note:
1. After V¢ reaches Vcc(Min.), wait 200 ps with CS# high.Then you get into the normal operation.
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Document History

Spansion Publication Number: SPG032D970R3R

Section

Description

Revision 01 (August 31, 2009)

‘ Initial release

Document Title: SPG032D970R3R, 2M x 16 bit Asynchronous pSRAM
Document Number: 002-19563

Revision ECN (O;Eigﬁé)é Su bE)n;f;ion Description of Change
- — — 08/31/2009 |Initial release.
ki 5725329 NFB 05/05/2017 |Updated to Cypress template.
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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

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

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

Cypress Developer Community

Forums | WICED IOT Forums | Projects | Video | Blogs |
Training | Components

Technical Support

cypress.com/support

USB Controllers
Wireless Connectivity

cypress.com/usb
cypress.com/wireless

© Cypress Semiconductor Corporation, 2009-2017. 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. Itis
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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