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Features

■ Organization: 2M  16 bit

■ Power Supply Voltage: 2.7 ~ 3.6V

■ Three state outputs

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

■ Auto-TCSR for power saving

■ 8 page mode

■ Deep Power Down (DPD) support

General Description 
The SPG032D970R3R 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  16
bit.

Functional Block Diagram

Device Features
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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.

Pad Description

Name Function Name Function

CS# Chip select input  LB# Lower byte (DQ0~7)

OE# Output enable input  UB# Upper byte (DQ8~15)

WE# Write enable input  VCC Power supply

ZZ# Low power control VCCQ I/O power supply

DQ0-15 Data in-out VSS(Q) Ground

A0-20 Address inputs — —

Absolute Maximum Ratings

Parameter Symbol Ratings Unit

Voltage on Any Pin Relative to VSS VIN, VOUT –0.2 to VCCQ+0.3V V

Voltage on VCC supply relative to VSS VCC, VCCQ –0.2 (Note 2) to VCCQ +0.3V V

Power Dissipation PD 1.0 W

Storage Temperature TSTG –65 to 150 oC

Operating Temperature TA –40 to 85 oC
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1. Functional Description

Note:
1. X means don’t care. (Must be low or high state).

2. Low Power Modes
Figure 1.  Deep Power Down

Notes (Deep Power Down):
1. During Deep Power Down mode, all refresh related activity is disabled.

Table 1.  Bus Operations

CS# ZZ# OE# WE# LB# UB# DQ0~7 DQ8~15 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

tCSZZ

CS#

ZZ#

tZZCS

Deep Power Down Entry

tR

Deep Power Down Exit

Normal
operation

~ ~
~ ~

tZZP

~ ~

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  µs

tZZP ZZ# pulse width 20  ns

Table 3.  Low Power Mode Characteristics

Parameter Symbol Test Conditions Min Typ Max Unit

Deep Power Down Current IZZ
ZZ#  0.2V, Other inputs = 0 ~ VCCQ
(Max. condition: VCC = 3.6V @ 85oC)

  10 µA
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3. Electrical Characteristics

Notes:
1. TA= –40oC to 85oC, otherwise specified

2. Overshoot: VCC +1.0 V in case of pulse width  20 ns

3. Undershoot: –1.0 V in case of pulse width  20 ns

4. Overshoot and undershoot are sampled, not 100% tested.

Note:
1. Capacitance is sampled, not 100% tested.

Note:
1. Maximum ICC specifications are tested with VCC = VCCmax

Table 4.  Recommended DC Operating Conditions

Parameter Symbol Min Typ Max Unit

Supply voltage
VCC 2.7 3.3 3.6 V

VCCQ 2.7 3.3 3.6 V

Ground VSS, VSSQ 0 0 0 V

Input high voltage VIH 0.7 x VCCQ  VCCQ + 0.2 (2) V

Input low voltage VIL –0.2 (3)  0.2 x VCCQ V

Table 5.  Capacitance (f =1 MHz, TA=25 oC)

Item Symbol Test Condition Min Max Unit

Input capacitance CIN VIN=0V  8 pF

Input/Output capacitance CIO VIO=0V  8 pF

Table 6.  DC and Operating Characteristics

Parameter Symbol Test Conditions Min Typ Max Unit

Input leakage current ILI VIN = VSS to VCCQ, VCC = VCCmax 1  1 µA

Output leakage current ILO
CS# = VIH, ZZ# = VIH, OE# = VIH or WE# = VIL, 
VIO = VSS to VCCQ, VCC = VCCmax

1  1 µA

Average operating current
ICC1

Cycle time = 1 µs, IIO = 0 mA,100% duty,
CS#  0.2V, ZZ#  VCCQ–0.2V,
VIN  0.2V or VIN VCCQ–0.2V

  5 mA

ICC2
Cycle time = Min, IIO = 0 mA, 100% duty,
CS# = VIL, ZZ# = VIH, VIN = VIL or VIH

  25 mA

Page access operating
current ICCP

tPC = Min, CS# = VIL, ZZ# = VIH, IIO = 0 mA,
Page add. cycling.   15 mA

Output low voltage VOL IOL = 0.5 mA, VCC = VCCmin   0.2 x VCCQ V

Output high voltage VOH IOH = –0.5 mA, VCC = VCCmin 0.8 x VCCQ   V

Standby Current (CMOS) ISB
CS#, ZZ#  VCCQ-0.2V, Other inputs = 0~VCCQ
(Max. condition: VCC = 3.6V at 85 oC)   120 µA
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3.1 AC Operating Conditions
Test Conditions (Test Load and Test Input/Output Reference)

 Input Pulse Level: 0.2V to VCCQ-0.2V

 Input Rise and Fall Time: 5 ns

 Input and Output Reference Voltage: VCCQ/2

 Output Load: CL(1) = 30 pF (See Figure 2)

Note:
1. Including scope and Jig capacitance.

Figure 2.  Output Load

Table 7.  AC Characteristics

Parameter List Symbol
Speed

Unit
Min Max

Read

Read Cycle Time tRC 70 10,000 ns

Address access time tAA — 70 ns

Chip enable to data output tCO — 70 ns

Output enable to valid output tOE — 25 ns

UB#, LB# enable to data output tBA — 25 ns

Chip enable to low-Z output tLZ 10 — ns

UB#, LB# enable to low-Z output tBLZ 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 tBHZ 0 20 ns

Output disable to high-Z output tOHZ 0 20 ns

Output hold from Address change tOH 5 — ns

Write

Write Cycle Time tWC 70 10,000 ns

Chip enable to end of write tCW 60 — ns

Address setup time tAS 0 — ns

Address valid to end of write tAW 60 — ns

UB#, LB# valid to end of write tBW 60 — ns

Write pulse width tWP 50 — ns

Write recovery time tWR 0 — ns

Write to output high-Z tWHZ 0 20 ns

Data to write time overlap tDW 20 — ns

Data hold from write time tDH 0 — ns

End write to output low-Z tOW 5 — ns

Page

Maximum cycle time tMRC — 10,000 ns

Page mode cycle time tPC 25 — ns

Page mode address access time tPAA — 25 ns

CL(1)

Dout
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4. Timing Diagrams
Figure 3.  Read Cycle (1) (Address controlled, CS#=OE#=VIL, ZZ#=WE#=VIH, UB# or/and LB#=VIL)

Figure 4.  Read Cycle (2) (ZZ#=WE#=VIH)

Note: (Read Cycle 1, 2)
1. tHZ, tBHZ, and tOHZ 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 tRC for continuous periods > 10 µs.

Figure 5.  Write Cycle (1) (WE# controlled, ZZ#=VIH)
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Figure 6.  Write Cycle (2) (CS# controlled, ZZ#=VIH)

Figure 7.  Write Cycle (3) (UB#/LB# controlled, ZZ#=VIH)

Notes (Write Cycle):
1. A write occurs during the overlap (tWP) 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 tWP is measured from the beginning of write to the end of write.

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

3. tAS is measured from the address valid to the beginning of write.

4. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS# or WE# going high.

5. Do not access device with cycle timing shorter than tWC for continuous periods > 10 us.
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Figure 8.  Page Read Cycle (ZZ#=WE#=VIH, 8 Words access)

Notes (Page Read Cycle)
1. tHZ, tBHZ and tOHZ 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 tRC for continuous periods > 10 s.

Figure 9.  Timing Waveform of Power Up

Note:
1. After VCC reaches VCC(Min.), wait 200 µs with CS# high.Then you get into the normal operation.

tMRC

Address

tRC

High-Z Data Valid Data Valid Data Valid Data Valid Data Valid

(A20~A3)

Address
(A2~A0)

tPC tPC tPC tPC

CS#

LB#,UB#

OE#

Data
Out

tAA
tCO

tBA

tOE

tOLZ

tBLZ

tLZ

tPAA tPAA tPAA tPAA tOHZ

tBHZ

tHZ

tOH

~ ~
~ ~

~ ~
~ ~

~ ~
~ ~

~ ~
~ ~

~ ~

Power Up Mode

VCC

CS#

200us

VCC(Min.)

Normal Operation

ZZ#



Document Number: 002-19563 Rev. ** Page 9 of 10

SPG032D970R3R

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 Orig. of 
Change

Submission 
Date Description of Change

   08/31/2009 Initial release.

** 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 cypress.com/arm

Automotive cypress.com/automotive

Clocks & Buffers cypress.com/clocks

Interface cypress.com/interface

Internet of Things cypress.com/iot

Memory cypress.com/memory

Microcontrollers cypress.com/mcu

PSoC cypress.com/psoc

Power Management ICs cypress.com/pmic

Touch Sensing cypress.com/touch

USB Controllers cypress.com/usb

Wireless Connectivity cypress.com/wireless

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

http://www.cypress.com/go/locations
http://www.cypress.com/go/products
http://www.cypress.com/go/products
http://www.cypress.com/products/32-bit-arm-cortex-mcus
http://www.cypress.com/applications/automotive-solutions
http://www.cypress.com/products/clocks-buffers
http://www.cypress.com/products/interface
http://www.cypress.com/internet-things-iot
http://www.cypress.com/products/memory-products
http://www.cypress.com/mcu
http://www.cypress.com/psoc/
http://www.cypress.com/products/power-management
http://www.cypress.com/products/touch-sensing
http://www.cypress.com/products/usb-controllers
http://www.cypress.com/products/wireless-connectivity
http://www.cypress.com/psoc
http://www.cypress.com/psoc
http://www.cypress.com/psoc
http://www.cypress.com/products/psoc-1
http://www.cypress.com/products/psoc-3
http://www.cypress.com/products/psoc-4
http://www.cypress.com/products/32-bit-arm-cortex-m3-psoc-5lp
http://www.cypress.com/psoc6
http://cypress.com/psoc6
http://www.cypress.com/cdc
http://www.cypress.com/forum
https://community.cypress.com/welcome
http://www.cypress.com/projects
http://www.cypress.com/video-library
http://www.cypress.com/blog
http://www.cypress.com/training
http://www.cypress.com/cdc/community-components
http://www.cypress.com/support
http://www.cypress.com/support

	Features
	General Description
	Functional Block Diagram
	1. Functional Description
	2. Low Power Modes
	3. Electrical Characteristics
	3.1 AC Operating Conditions

	4. Timing Diagrams

	Document History
	Sales, Solutions, and Legal Information
	Worldwide Sales and Design Support
	Products
	PSoC® Solutions
	Cypress Developer Community
	Technical Support


