VERY LOW POWER 1.8V
16K/8K/4K X 16 DUAL-PORT
© STATIC RAM

Features
T True Dual-Ported memory cells which allow simultaneous T Power supp|y isolation functiona"ty to aid system power
reads of the same memory location management
T Both pOI’ts configurable to standard SRAM or time- m Separate upper-byte and |°wer-byte control
multiplexed address/data interface @ |nput Read Register
™ High-speed access T OQutput Drive Register
- Industrial: 65ns (max.), ADM mode @ BUSY and Interrupt Flag
- Industrial: 40ns (max.), Standard SRAM mode m On-chip port arbitration logic
© Low-power operation T Fully asynchronous operation from either port
IDT70P269/259/249L @ Available in 100 Ball 0.5mm-pitch BGA
Active:27mW (typ.) @ Industrial temperature range (-40°C to +85°C)
Standby: 3.6uW (typ.) T Green parts available, see ordering information
0 Supports 3.0V, 2.5V and 1.8V I/0's
Functional Block Diagram
IRRL-IRRO @
SFEN# ————— IRR/ODR
——— ODR4- ODR0
105, = 10g. ——— 1015 - 1/Ogr
Data <15..0> Data <15..0>
1107, =10y, ——— 11075 - I0gr
Mux'ed Mux'ed
Address / Memory Array Address /
D 16K/8K/4K x 16 D
o oo AddR <13.0> X AddR <13.0> o Gore Ao
U, ——— UBg
LB —— —— LBg
A13L’ADL A13R’ADR
p fes
CS. CSg
OE, Control Logic OEg
WE, WEr
BUSY. BUSYr
INT, INTg

NOTES:
1. A13 - Ao for IDT70P269; A12 - Ao for IDT70P259; A11 - Ao for IDT70P249.
2. IRRO0 and IRR1 are not available for IDT70P269.
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IDT70P269/259/249L

Low Power 16K/8K/4K x 16 Dual-Port Static RAM Industrial Temperature Range
Description
The IDT70P269/259/249is a very low power 16K/8K/4K x 16 Dual- Fabricated using IDT’s CMOS high-performance technology, these
Port Static RAM. The IDT70P269/259/249 is designed tobe usedasa  devices typically operate on only 27mW of power.
stand-alone 256/128/64K-bit Dual-Port SRAM. The IDT70P269/259/249is packagedina 100 ball 0.5mm- pitch Ball

This device provides two independent ports with separate control, ~ Grid Array. The package is a 1mm thick and designed to fit in wireless
address, and /O pins that permitindependent, asynchronous accessfor  handsetapplications.
reads or writes to any location in memory. An automatic power down
feature controlled by CS permits the on-chip circuitry of each portto enter
a very low standby power mode.

Pin Configurations 23

70P269/259/249BY
BYG-100
100-Ball 0.5mm Pitch BGA
Top View

1 2 3 4 5 6 7 8 9 10

A Asr Agr Aair UBRr Vss ADVRg | I/O1sr | 1/O12r | 1/O10r Vss A

B Asr Asr Azr Aor CSk WER OEr | Vooior | /Osr | 1106k B

C Aok Ar A A | LBr |IRRi®| I/Our | WOwur | WOz | Vss C

D | ODR, | ODR, |BUSYRr| INTrR | Awr | Aor® | 1/O13r | 1/Ogr | 1/Osr | 1/02r D

E VSS DNU ODR3 m—L VSS VSS |/O4R VDDIOR IlolR VSS E

F SFEN | ODR;: |BUSY.| Ay Vobp Vss 1/O3r 1/Oor | /015 | VbpioL F

G ODRo Az As. A® | OE. /O3 | /O11 | /O12L | /O1aL | 1/O13L G

H AoL AL AoL LB, CS. /01 | VopioL | MSELR| MSEL, | I/O10L H

J Ag A | A |[IRRo®| Vpp | Vss | I/Ou | 1Og | UOg | 1Oo J

K AeL AgL A UB, | ADV, | WE_ | I/Og. | 1/Oz | WOs. | /07 K

1 2 3 4 5 6 7 8 9 10

7146 drw 02

NOTES:-

1. This pin is A13r for IDT70P269.

2. This pin is A1aL for IDT70P269.

3. This pin is DNU for IDT70P249.

4. DNU pins are "do not use". No trace or power component can be connected to these pins.
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IDT70P269/259/249L

Low Power 16K/8K/4K x 16 Dual-Port Static RAM

PinNames
Left Port Right Port Description
CSL CSm Chip Select (Input)
WEL WER Read/Write Enable (Input)
OEL OER Output Enable (Input)
Ao - Atz AcR - A1z ) Address (Input)
MSELL® MSELR® Mode Select (Input)
/OoL - I/O15L /Oor - VO15R Address/Data (Input/Output)
ADVL® ADVR @ Address Latch Enable (Input)
UBL UBR Upper Byte Enable (Input)
[BL LBr Lower Byte Enable (Input)
INTL INTR Interrupt Flag (Output)
BUSYL BUSYR Busy Flag (Output)
SFEN Special Function Enable (Input)
IRRo - IRR1® Input Read Register (Inputs)
ODRo - ODR4 Output Drive Register (Outputs)
VDD Core Power Supply (Input)
VSS Ground (Input)
VDDIOL Left Port Power Supply (Input)
VDDIOR Right Port Power Supply (Input)

7146 tl 01

NOTES:

Industrial Temperature Range

1. A3 - Ao for IDT70P269; A12 - Ao for IDT70P259; A11 - Ao for IDT70P249.
2. MSEL = 0 for Standard SRAM operation, MSEL = 1 for Address/Data Mux

(ADM) operation.

3. ADV is only used when the port is in ADM mode.
4. IRRo is AraL and IRR1 is A13r for 70P269.

Truth Table I: ADM Interface Read/Write Control

Inputs Outputs
ADV [33 WE OE UB B 1/00 - /015 Mode
X H X X X X High-Z Deselected/Power Down
X X X H X X High-Z Output Disable
X X X X H H High-Z Upper and Lower Bytes Deselected
Pulse L H L L L DATAouUT (I/Oo - I/0O15) | Read Upper and Lower Bytes
DATAouT (I/Oo - 1/07)
Pulse L H L H L High-Z (VOs - I/015) | Read Lower Byte Only
High-Z (I/Oo - 1/07)
Pulse L H L L H DATAouT (I/Os - I/0O15) | Read Upper Byte Only
Pulse L L X L L DATAIN (I/Oo - I/O15) | Write Upper and Lower Bytes
DATAIN (I/Oo - 1/07)
Pulse L L X H L High-Z (VOs - 1/0O1s) | Write Lower Byte Only
High-Z (I/Oo - 1/07)
Pulse L L X L H DATAIN (I/Os - I/0O15) | Write Upper Byte Only

7146 bl 02a
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IDT70P269/259/249L

Low Power 16K/8K/4K x 16 Dual-Port Static RAM Industrial Temperature Range
Truth Table 11: Standard SRAM Interface Read/Write  Control
Inputs Outputs
Cs WE OE UB B 1/00 - /015 Mode
H X X X X High-Z Deselected/Power Down
X X H X X High-Z Output Disable
X X X H H High-Z Upper and Lower Bytes Deselected
L H L L L DATAouT (I/Oo - I/O15) | Read Upper and Lower Bytes

DATAouT (I/Oo - 1/07)

L H L H L High-Z (I/Os - /O15) | Read Lower Byte Only
High-Z (I/Oo - 1/07)
L H L L H DATAouT (I/Os - I/0O15) | Read Upper Byte Only
L L X L L DATAN (/Oo - I/O15) | Write Upper and Lower Bytes
DATANIN (I/Oo - 1/07)
L L X H L High-Z (I/Os - /O15) | Write Lower Byte Only
High-Z (I/Oo - 1/07)
L L X L H DATAN (I/Os - I/O15) | Write Upper Byte Only
7146 tbl 02b
Absolute Maximum Ratings )
Commercial
Symbol Rating & Industrial Unit
VTERM® Terminal Voltage with -0.5 to Vooiox +0.5 v
Respect to GND
Teias® Temperature Under Bias -55 to +125 °C
TsTG Storage Temperature -65 to +150 °C
TN Junction Temperature +150 °C
lout DC Output Current 20 mA
NOTES: 7146 tl 03

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause permanent damage
to the device. This is a stress rating only and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect reliability.

2. VTerM must not exceed Vopiox + 0.5V for more than 25% of the cycle time or 10ns maximum, and is limited
to < 20mA for the period over VTERM = Vbpiox + 0.5V.

3. Ambient Temperature under DC Bias. No AC Conditions. Chip Deselected.
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IDT70P269/259/249L
Low Power 16K/8K/4K x 16 Dual-Port Static RAM

Capacitance
(TA=+25C, f=1.0MHz)

Industrial Temperature Range

Maximum Operating Temperature
and Supply Voltage @

Symbol Parameter Conditions® Max. | Unit Grade Ambient GND Vob
Temperature
CiN Input Capacitance VIN = 3dV 9 pF
1.8V + 100mV
Cout Output Capacitance Vourt = 3dV 10 pF Industrial -40°C to +85°C ov 2.5V + 100mV
3.0V + 300mV
7146 tbl 05
NOTES: . 7146 tb1 04
. ) . ) - . . NOTE :
1. This parameter is determined by device characterization but is not production S o |
tested 1. This is the parameter TA. This is the "instant on" case temperature.

2. 3dV references the interpolated capacitance when the input and output signals
switch from OV to 3V or from 3V to OV.

DC Electrical Characteristics Over the Operatingan d

Temperature and Supply Voltage Range (Voo=1.8V)
70P269/259/249
Ind'l Only
P1I/O | P21/O - _
Symbol Parameter Voltage | Voltage Min. Typ. Max. Unit
Output High Voltage (lon = -100 pA) 1.8V (any port) |Vobio - 0.2 S e \
Output High Voltage (loH = -2 mA) 2.5V (any port) 2.0 S e \
VOH Output High Voltage (loH = -2 mA) 3.0V (any port) 2.1 S e \
Output Low Voltage (loL = 100 pA) 1.8V (any port) -— e 0.2 \
Output Low Voltage (loL = 2 mA) 2.5V (any port) -— e 0.4 \
VoL Output Low Voltage (loL = 2 mA) 3.0V (any port) -— e 0.4 \
1.8V (any port) -— e 0.2 \
2.5V (any port) -— e 0.2 \
VoL ODR | ODR Output Low Voltage (lo. = 8 mA) 3.0V (any port) — — 0.2 v
1.8V (any port) 1.2 S Vobio + 0.2 \
2.5V (any port) 1.7 — Vobio+ 0.3 \
VIH Input High Voltage 3.0V (any port) 2.0 S Vobio + 0.2 \
1.8V (any port) -0.2 S 0.4 \
2.5V (any port) -0.3 — 0.6 \
ViL Input Low Voltage 3.0V (any port) -0.2 — 0.7 \Y
1.8v 1.8v -1 — 1
2.5v 2.5v -1 — 1
loz Output Leakage Current 3.0v 3.0v -1 — 1 uA
1.8v 1.8v -1 _ 1
2.5v 2.5v -1 — 1
ODR Output Leakage Current
Icex ODR VouT = VbbIo 3.0v 3.0v -1 — 1 HA
1.8v 1.8v -1 — 1
2.5v 2.5v -1 — 1
Iix Input Leakage Current 3.0v 3.0v -1 — 1 HA

7146 tbl 06
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IDT70P269/259/249L
Low Power 16K/8K/4K x 16 Dual-Port Static RAM

Industrial Temperature Range

DC Electrical Characteristics Over the Operatingan d

Temperature and Supply Voltage Range (Voo=2.5V)
70P269/259/249
Ind'l Only
P11/0 P2 1/0 - ]
Symbol Parameter Voltage | Voltage Min. Typ. Max. Unit
Output High Voltage (IoH = -2 mA) 2.5V (any port) 2.0 e — \%
VoH Output High Voltage (IoH = -2 mA) 3.0V (any port) 2.1 e — \%
Output Low Voltage (loL = 2 mA) 2.5V (any port) e — 0.4 \%
VoL Output Low Voltage (loL = 2 mA) 3.0V (any port) e — 0.4 \%
2.5V (any port) — — 0.2 \%
VoL ODR ODR Output Low Voltage (loL = 8 mA) 3.0V (any port) — — 0.2 \%
2.5V (any port) 1.7 e Vobio+ 0.3 \%
VIH Input High Voltage 3.0V (any port) 2.0 e Vobio + 0.2 \%
2.5V (any port) -0.3 e 0.6 \%
ViL Input Low Voltage 3.0V (any port) -0.2 e 0.7 \%
2.5V 2.5V -1 — 1
loz Output Leakage Current 3.0v 3.0v -1 - 1 HA
2.5V 2.5V -1 — 1
ODR Output Leakage Current
Icex ODR VouT = VDDIO 3.0v 3.0v -1 — 1 HA
2.5V 2.5V -1 e 1
lix Input Leakage Current 3.0v 3.0v -1 e 1 uA
7146 thl 07
DC Electrical Characteristics Over the Operatingan d
Temperature and Supply Voltage Range  (Voo=3.0V)
70P269/259/249
Ind’'l Only
P11/0 P2 1/0 - ]
Symbol Parameter Voltage | Voltage Min. Typ. Max. Unit
VoH Output High Voltage (IoH = -2 mA) 3.0V (any port) 21 — — \
VoL Output Low Voltage (loL = 2 mA) 3.0V (any port) e e 0.4 \%
VoL ODR ODR Output Low Voltage (loL = 8 mA) 3.0V (any port) e e 0.2 \%
VIH Input High Voltage 3.0V (any port) 2.0 — Vobio + 0.2 \%
ViL Input Low Voltage 3.0V (any port) -0.2 e 0.7 \%
loz Output Leakage Current 3.0v 3.0v -1 — 1 HA
ODR Output Leakage Current
Icex ODR | VouT = Vboio 3.0v 3.0v -1 — 1 HA
lix Input Leakage Current 3.0V 3.0V -1 e 1 uA

6 OCTOBER 16, 2008
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IDT70P269/259/249L

Low Power 16K/8K/4K x 16 Dual-Port Static RAM Industrial Temperature Range

DC Electrical Characteristics Over the Operatingan d
Temperature and Supply Voltage Range

70P269/259/249
Ind’'l Only
65 ns 90 ns
Symbol Parameter Test Condition VDD Typ. Max. Typ. Max. | Unit
1.8V 25 40 15 25
Iop Dynamic Operating Current Vop = Max, louT = OmA 2.5V 39 55 28 40
3.0V 49 70 42 60 mA
CSmand CSL > Vooo -0.2v, | 1-8Y 2 6 2 6
Standby Current (Both Ports MSELL and MSELR < 0.2V
Ise1 Inactive) or > Vopio - 0.2V, 25V 6 8 6 8
f = fwax 3.0V 7 10 7 10 LA
1.8V 8.5 18 8.5 14
Standby Current (One Port CSror CSL > Vooio - 0.2V,
IsB2 Active, One Port Inactive) f = fmax 28V 21 30 8 25
3.0V 28 40 25 35 mA
g g, 1.8V 2 6 2 6
CSr and CSL > Vooio - 0.2V,
Full Standby Current (Both = ’
lses | Ports Inactive - CMOS Level |MSELLand MSELR < 0.2V 2.5V 4 6 4 6
or > Vooio - 0.2V,
Inputs) f=0
- 3.0V 6 8 6 8 HA
Standby C (One P 1.8V 8.5 18 8.5 14
tandby Current (One Port == ==
lssa | Active, One Port Inactive - | U5t Of CSR > Voo - 0.2V, 2.5V 21 30 18 25
CMOS Level Inputs) -
3.0V 28 40 25 35 mA
7146 tol 09

NOTE :
1. fmax = 1/trc = All inputs cycling at f = 1/trc (except output enable). =0 means no address or control lines change. This applied only to inputs at CMOS

level standby IsBa3.
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IDT70P269/259/249L
Low Power 16K/8K/4K x 16 Dual-Port Static RAM

Industrial Temperature Range

AC Test Conditions

3.0v/2.5V/1.8V

Input Pulse Levels GND to 3.0V/GND to 2.5V/GND to 1.8V
Input Rise/Fall Times 3ns Max.
Input Timing Reference Levels 1.5V/1.25V/0.9V
Output Reference Levels 1.5V/1.25V/0.9V
Output Load Figure 1
7146 !l 10

R1 3.0v/2.5V 1.8V
R1 1022Q2 1350002
R2 729Q 108002
30pF@) I R2 7146 tol 11
7146 drw 03
Figure 1. AC Output Test Load
(5pF for tiz, tHz, twz, tow)
Timing of Power-Up Power-Down
CS
tru trD
IDD
50% 50%
IsB
7146 drw 04
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IDT70P269/259/249L

Low Power 16K/8K/4K x 16 Dual-Port Static RAM Industrial Temperature Range

AC Electrical Characteristics Over the
Operating Temperature and Supply Voltage Range @

70P269/259/249
65 ns 90 ns
Symbol Parameter Min. | Max. Min. | Max.. Unit
ADM Port Read Cycle @
tRC Read Cycle Time 65 — 90 — ns
tacct Random Access ADV Low to Data Valid — 65 — 90 ns
taccz Random Access Address to Data Valid — 65 — 90 ns
taccs Random Access CS to Data Valid — 65 — 90 ns
tavDA Random Access ADV High to Data Valid — 35 — 50 ns
tavp ADV Low Pulse 15 — 20 — ns
tavDs Address Set-up to ADV Rising Edge 15 — 20 — ns
tavDH Address Hold from ADV Rising Edge 3 — 5 — ns
tcss CS Set-up to ADV Rising Edge 7 — 10 — ns
toe OE Low to Data Valid — 35 — 50 ns
tzoe® | OE Low to /O Low-Z 3 — 5 — ns
tHzoe® | OE High to /O High-Z — 15 — 25 ns
tHzcs® | CS High to /O High-Z — 15 — 25 ns
tDBE UB/LB Low to /O Valid — 35 — 50 ns
tzse® | UB/LB Low to /O Low-Z 3 — 5 — ns
tizse® | UB/LB High to /O High-Z — 15 — 25 ns
tavoE ADV High to OE Low 0 — 0 — ns
tPu Chip Enable to Power Up Time 0 — 0 — ns
tPD Chip Disable to Power Down Time — 65 — 90 ns
Standard Port Read Cycle ®
tRC Read Cycle Time 40 — 60 — ns
taA Address to Data Valid — 40 — 60 ns
toHA Output Hold from Address Change 5 — 5 — ns
tacs CS to Data Valid — 40 — 60 ns
tDoE OE Low to Data Valid — 25 — 35 ns
tzoe® | OE Low to Data Low-Z 5 — 5 — ns
tHzoe® | OE High to Data High-Z — 10 — 30 ns
tizcs® | CS Low to Data Low-Z 5 — 5 — ns
tHzcs® | CS Low to Data High-Z — 10 — 30 ns
tz8e® | UB/LB Low to Data Low-Z 5 — 5 — ns
tHzse® | UB/LB High to Data High-Z — 10 — 30 ns
tABE UB/LB Access Time — 40 — 60 ns
NOTES: 7146 tl 12
1. VDD = 1.8V

2. ADM port timing applies to the left or right port when configured to ADM mode.
3. This parameter is guaranteed by design and is not tested.
4. Standard SRAM port timing applies to the left or right port when configured to standard SRAM mode.
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IDT70P269/259/249L

Low Power 16K/8K/4K x 16 Dual-Port Static RAM Industrial Temperature Range
ADM Port Read Cycle (Either Port Access, WE High)
tACC2
tAVDS tAVDH ——»|
/0 [15:0] —— Valid Address — << Valid Data
tACC1
tAVD tAVDA
ABV
tACC3
[#——— tCSS ——| + tHZCS -
=3
tAVOE
i t tOE [+ tHZOE -»
oE
We
tLZBE
tDBE (—— tHZBE —
UB.(8

7146 drw 05

Standard Port Read Cycle (Right Port Access, WE High)

tRC
tAA tOHA
Address Valid Address
tACS
tLzcs tHZCS
cs
tDOE
tLZOE tHZOE
OE
WE
tABE
tLZBE ‘ tHZBE
UB, (B J/
Data Out < Valid Data > —

7146 drw 06
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IDT70P269/259/249L

Low Power 16K/8K/4K x 16 Dual-Port Static RAM

AC Electrical Characteristics Over the
Operating Temperature and Supply Voltage Range

Industrial Temperature Range

(1)

70P269/259/249

65 ns 90 ns
Symbol Parameter Min. | Max. Min. | Max.. Unit
ADM Port Write Cycle @
twe Write Cycle Time 65 — 90 — ns
tscs CS Low to Write End 65 — 90 — ns
tavD ADV Low Pulse 15 — 20 — ns
tavbs Address Set-up to ADV Rising Edge 15 — 20 — ns
tavDH Address Hold from ADV Rising Edge 3 — 5 — ns
tcss CS Set-up to ADV Rising Edge 7 — 10 — ns
twRL WE Pulse Width 28 - 45 — ns
tBw UB/LB Low to Write End 28 — 45 — ns
tsp Data Set-up to Write End 20 — 30 — ns
tHD Data Hold from Write End 0 — 0 — ns
tizwe® | WE High to /O Low-Z 0 — 0 e ns
tAvWE ADV High to WE Low 0 - 0 e ns
twoDpR Write End to ODR Valid — 40 — 60 ns
Standard Port Write Cycle ¥
twe Write Cycle Time 40 — 60 — ns
tscs CS Low to Write End 30 — 50 — ns
taw Address Valid to Write End 30 — 50 — ns
tHA Address Hold to Write End 0 — 0 — ns
tsa Address Set-up to Write Start — — ns
twRL Write Pulse Width 25 — 45 — ns
tsD Data Set-up to Write End 20 — 30 — ns
tHD Data Hold from Write End 0 — 0 — ns
tHzwe® | WE Low to Data High-Z —— 15 — 25 ns
ttzwe® | WE High to Data Low-Z 0 — 0 e ns
twoDR Write End to ODR Valid — 40 — 60 ns
NOTES: 7146 tol 13
1. VDD = 1.8V

2. ADM port timing applies to the left or right port when configured to ADM mode.

3. This parameter is guaranteed by design and is not tested.

4. Standard SRAM port timing applies to the left or right port when configured to standard SRAM mode.

11
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IDT70P269/259/249L

Low Power 16K/8K/4K x 16 Dual-Port Static RAM Industrial Temperature Range

ADM Port Write Cycle (Either Port Access , WE Controlled, OE High)

‘ tAVDS tAVDH tSD lHDg—‘
1/0 [15:0] ‘k Addr1<15..0> WDatal<15..0> ‘
tAVD ——»

ADV

tsCS
[+—— tcss —»
cs

tAVWE

BW

7146 drw 07

ADM Port Write Cycle (Either Port Access , €S Controlled, OE High)

AVDS DH D (HDa‘
1/0 [15:0] <k Addr1<15..0> WDatal<15..0; ‘

AVD ——»

ADV

tscs
le—— 1css —t
cs

tAVWE

BW

7146 drw 08
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IDT70P269/259/249L

Low Power 16K/8K/4K x 16 Dual-Port Static RAM

Industrial Temperature Range

Standard Port Write Cycle (Either Port Access, WE Controlled)

twe

tAW

Address Valid Address

[ ISA —»

fe——tHA

[4—tHZWE —w

tLZWE

BwW

Data

tSD —wa— tHD —»

. }

7146 drw 09

Standard Port Write Cycle (Either Port Access, €S Controlled)

we

AW

Address Valid Address

Data

fe— tSA —»|

fe— tHA

tscs

S

1Lzes

WRL

f—tHZWE —»

BW

’f tSD —mlt— tHD —»‘
Valid Data

| |

7146 dw 10
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IDT70P269/259/249L

Low Power 16K/8K/4K x 16 Dual-Port Static RAM Industrial Temperature Range

AC Electrical Characteristics Over the
Operating Temperature and Supply Voltage Range @

70P269/259/249
65 ns 90 ns

Symbol Parameter Min. | Max. Min. | Max.. Unit

Arbitration Timing

BLA BUSY Low from Address Match — 30 — 50 ns

BHA BUSY High from Address Match — 30 — 50 ns

tBLC BUSY Low from CS Low — 30 — 50 ns

tBHC BUSY High from CS High — 30 — 50 ns

trs@ Port Set-up Priority 5 — 5 — ns

tBDD BUSY High to Data Valid — 30 — 50 ns

twobp Write Pulse to Data Delay — 55 — 85 ns

toob Write Data Valid to Read Data Valid — 45 — 70 ns
NOTES: 7146 ol 14
1. VDD =1.8V.

2. Add 2 ns to this parameter if Voo and Vobior are <1.8V, and VooioL is >2.5V at temperature <0°C.

Arbitration Timing

Address

<

Address Match ><

ER

tPS

TS,

tBL

[+—tBHC

BUSY,

7146 drw 11
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IDT70P269/259/249L
Low Power 16K/8K/4K x 16 Dual-Port Static RAM Industrial Temperature Range

Arbitration Timing
(Address Controlled with Port A ADM and Port B STD Configuration)

Port A Address Valid First

1/0, [15:0] X Ao ><

ADVa

tAVDH

Address a

(Internal) Ao

tPS —»

Address g Ao A1

[—1tBLA tBHA

BUSYs

Port B Address Valid First

1/0, [15:0] X Ao >< Data >< A1 ><

ADV,
tAVDH— tAVDH—
nemay ho A
tPS
Address g Ao
tBLA tBHA
BUSY,
7146 drw 12
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IDT70P269/259/249L

Low Power 16K/8K/4K x 16 Dual-Port Static RAM Industrial Temperature Range

Arbitration Timing
(Address Controlled with Port A ADM and Port B ADM Configuration)

ADVa —\—

Address a Mismatch
(Internal)

tAVDH tAVDH

[— tPS

ADV,

tAVDH

»?Ic:‘ ferflfasl)a Address Match

tBLA [e—tBHA

BUSYe

7146 drw 13

Read with BUSY Timing

/0, [15:0] :>< Valid Address Data >< Valid Address ><
. _\J _/
W_EA /
Address g >< Address Match
" \

Valid
Data Out g Data

tBDD —»

tDDD

twbD

7146 drw 14
NOTES:
1. twpp is measured from the time WE goes low on Port A to the beginning of valid data on Port B whether the ports are in ADM or Standard mode.
2. topp is measured from the end of valid address on Port A to the beginning of valid data on Port B whether the ports are in ADM or Standard mode.
3. t8pD is measured from the time BUSY goes high on Port B to the beginning of valid data on Port B whether the ports are in ADM or Standard mode.
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IDT70P269/259/249L
Low Power 16K/8K/4K x 16 Dual-Port Static RAM

AC Electrical Characteristics Over the
Operating Temperature and Supply Voltage Range ()

70P269/259/249

65 ns 90 ns
Symbol Parameter Min. | Max. Min. | Max.. Unit
Interrupt Timing
tNs INT Set Time — 35 — 55 ns
tNR INT Reset Time — 35 — 55 ns
NOTE: 7146 1 15
1. VDD = 1.8V

Interrupt Timing

Left Port Writes to Right Mailbox Setting INT

/0, [15:0] X Right Mailbox Address ><

OE,

cs.

WE,

INTg

Industrial Temperature Range

Write Data

«

tINS

Right Port Reads Right Mailbox Clearing INT &

Address x :><

Right Mailbox Address

A

OE,

WEr

INTR

tINR

17
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IDT70P269/259/249L

Low Power 16K/8K/4K x 16 Dual-Port Static RAM Industrial Temperature Range
Truth Table IIl — Interrupt Flag @
Left Port Right Port
WE cs OEL At3L-AoL INTL WE cs OER A13r-AoR INTR Function

L L X 3FFF®@ X X X X X L Set Right INTR Flag

X X X X X X L L SFFF@ H Reset Right INTR Flag

X X X X L L L X 3FFE® X Set Left INTL Flag

X L L 3FFE® H X X X X X Reset Left INTL Flag
NOTES: neone

1. Assumes BUSYL = BUSYR = VIH.
2. 3FFF for 70P269, 1FFF for 70P259, FFF for 70P249.
3. 3FFE for 70P269, 1FFE for 70P259, FFE for 70P249.

Truth Table IV —
Address BUSY Arbitration

Inputs Outputs
I Address Match - .
CSL | CSr Left/Right Port BUSYL BUSYR Function
X X NO MATCH H H Normal
H X MATCH H H Normal
X H MATCH H H Normal
L L MATCH (1) ) Write Inhibit®
7146 bl 17
NOTES:

1. L if the inputs to the opposite port were stable prior to the address and enable inputs of this port. H if the inputs to the opposite port became stable after the address
and enable inputs of this port. If tps is not met, either BUSYL or BUSYR = LOW will result. BUSYL and BUSYR outputs cannot be LOW simultaneously.

2. Writes to the left port are internally ignored when BUSYL outputs are driving LOW regardless of actual logic level on the pin. Writes to the right port are internally ignored
when BUSYR outputs are driving LOW regardless of actual logic level on the pin.
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IDT70P269/259/249L

Low Power 16K/8K/4K x 16 Dual-Port Static RAM Industrial Temperature Range

Truth Table V — Input Read Register Operation ©

SFEN Cs WE OE UB LB ADDR 1/00-/01 | 1/02-1/015 Mode
H L H L LM LM x0000 - Max | VALID® | VALID™ | Standard Memory Access
L L H L X L x0000 VALID® VALID® | IRR Read®
NOTES: e

1. UBorLB =V If [B = Vi, then I/Qo - /07 are VALID. If UB = ViL, then /08 - 1/015 are VALID.
2. LB must be active (LB = Vi) for these bits to be valid.

3. SFEN = Vi to activate IRR reads.

4, Valid data bits from memory.

Truth Table VI — Output Drive Register Operation ©

SFEN CE RW OE UB LB ADDR 1/004/04 | 1/05-/015 Mode
H L H X L® L@ x0000 - Max | VALID® [ VALID® |Standard Memory Access
L L L X X L x0001 VALID® | VALID®¥ |ODR Write®
L L H L X L X0001 VALID® | VALID® |ODR Read®
7146 tbl 19
NOTES:

Output enable must be low (OE = Vil) during reads for valid data to be output.

UB or LB = V. If LB = Vi, then /00 - /07 are VALID. If UB = ViL, then /g - /15 are VALID.
LB must be active (LB = Vi) for these bits to be valid.

During ODR writes data will also be written to the memory.

SFEN = Vi to activate ODR reads and writes.

Valid data bits from memory.

ook
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IDT70P269/259/249L
Low Power 16K/8K/4K x 16 Dual-Port Static RAM

Industrial Temperature Range

Functional Description

The IDT70P269/259/249 are low-power CMOS 16K/8K/4K x 16
dual-portstatic RAMs. The two ports support user configurable standard
SRAM ortime-multiplexed address and data (ADM) interfaces. The two
ports provide separate control, address, and I/O pins that permitindepen-
dent, asynchronous read and write access toany memory location. The
IDT70P269/259/249 has an automatic power-down feature controlled by
CS. The CS controls on-chip power down circuitry that permits the
respective portto gointoa standby mode when not selected (CSHIGH).

Power Supply

The core voltage (Vop)canbe 1.8V, 2.5V or 3.0V, aslong asitis lower
than orequaltothe I/O voltage. Each portcan operate onindependent
I/Ovoltages. Thisis determined by what is connected to the VopioL and
Vobiorpins. The supported I/O standards are 1.8V/2.5VLVCMOS and
3.0V LVTTL.

The IDT70P269/259/249 includes power supply isolation functional-
ity which aids system powermanagement. Vob, Vooiorand VooioL canall
be independently powered up/down which allows either portand/or the
core to be powered down when notin use. If Vopiox is powered down,
but Voo remains powered up all inputs to the core will be forced to
deasserted statesat full swing DC values to minimize leakage currentand
active power consumption. If Voo is powered down but Vboiox remain
powered up, all outputs for the port(s) in question will remainin the state
they were in prior to power down.

ADM Interface Read/Write Operation

The description of this section is applicable to either port when
configuredin ADMmode.

Three control signals, ADV, WE, and CS are used o performthe read/
write operation. Address signals arefirstapplied tothe I/O bus along with
CSLOW. Theaddresses are loaded fromthe /O businresponsetothe
rising edge of the Address Latch Enable (ADV) signal. Itis necessary
to meet the set-up (tavps) and hold (tavoH) times given in the AC
specifications with valid address informationin orderto properly latch the
addresses.

Oncethe address signals are latched in, aread operationisissued
whenWE stays HIGH. The /O bus becomes HIGH-Z once the address
signals meeting tavoH. The read datais driven onthe I/O bus toe afterthe
OE is asserted LOW, and held until tzoe or tHzcs after the rising edge of
OE orCS, whichever comesfirst.

A write operation is issued when WE is asserted LOW. The write
datais appliedtothe I/O bus right after address meets the hold time
(tavoH). And write data is written with the rising edge of either WE or
CS, whichever comes first, and meets data set-up (tsb) and hold (tHp)
times.

Awrite operationisissuedwhen WE isasserted LOW. The write data
isappliedtothe I/Obus right afteraddress meets the holdtime (tavoH). And
write data is written with the rising edge of either WE or CS, whichever
comesfirst, and meets data set-up (tsp) and hold (tHp) times.

Standard SRAM Interface Read/
Write Operation

The description of this section is applicable to either port when
configuredto operate in Standard SRAMmode. Read/write operation with
standard SRAMinterface configurationis the same asthe ADM portexcept
addresses are presented onthe address bus. Operationis controlled by
CS, OEand WE. Aread operationisissued when WE is asserted HIGH.
Awrite operationisissued when WE isasserted LOW. Thel/Obusisthe
destination forread dataand the source data for write data whentheread
operationisissued. However, write dataneedstobe driventothe [/Owhen
the write operationisissued.

Interrupts

Ifthe user chooses the interruptfunction, amemory location (mail box
ormessage center) is assigned to each port. The left portinterrupt flag
(INTL) is asserted when the right port writes to memory location 3FFE
(HEX) (1FFE for IDT70P259 and FFE for IDT70P249), where a write
is defined as the CS=WE=VIL per Truth Table ll. The left port clears the
interruptby accessingaddress location 3FFE when CSR=0ER=VIL, WE
isa"don'tcare". Likewise, the right portinterrupt flag (INTR) is asserted
when the left port writes to memory location 3FFF (HEX) (1FFF for
IDT70P259 and FFF for IDT70P249) and to clear the interrupt flag
(INTR), the right port must read the memory location 3FFF. The message
(16bits) at 3FFE or 3FFF is user-defined, since itis an addressable SRAM
location. Ifthe interrupt functionis not used, address locations 3FFE and
3FFF are not used as mail boxes, but as part of the random access
memory. Refer to Truth Table Il for the interrupt operation.

Busy Logic

Busy Logicprovidesahardwareindication that both ports of the SRAM
have accessedthe samelocationatthe sametime. ltalsoallowsone ofthe
twoaccessestoproceedandsignalsthe otherside thatthe SRAMis “busy”.
The BUSY pin canthen be used to stall the access until the operation on
the other side is completed. If a write operation has been attempted from
the side that receivesa BUSY indication, the write signal is gatedinterally
to preventthe write from proceeding.

Theuse ofBUSY logicis not required or desirable for all applications.
Insome casesitmay be useful tologically OR the BUSY outputs together
and use any BUSY indication as an interrupt source to flag the event of
anillegal orillogical operation.
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Input Read Register

The Input Read Register (IRR) of the IDT70P269/259/249 captures
the status oftwo external binary input devices connectedto the Input Read
pins (e.g. DIP switches). The contents of the IRR are read as a standard
memory access to address x0000 from either portand the data is output
viathe standard I/Os (Truth Table V). During Input Register reads 1/00
-1/01 are valid bits and 1/02 - /015 are read from the memory. Writes to
address x0000are normal memory operation. When SFEN= Vi, the IRR
isinactive and address x0000 can be used as part of the main memory.
The IRR inputs will be 1.8V/2.5V LVCMOS or 3.0V LVTTL, depending
onthe core voltage supply. Referto Truth Table Vfor Input Read Register
operation.

Output Drive Register

The Output Drive Register (ODR) of the IDT70P269/259/249 deter-
minesthe state of up to five external binary-state devices by providinga
pathto Vssforthe external circuit. The five external devices supported by
the ODR can operate atdifferentvoltages (1.5V < VsuppLy < 3.5V), butthe
combinedcurrentofthe devicesmustnotexceed40mA (8mA Imaxforeach
external device). The status of the ODR bits is set using standard write
accessesfromeitherporttoaddress x0001witha“1” corresponding to “on*
and a “0” corresponding to “off”. The status of the ODR bits can also be
read (withoutchangingthe status ofthe bits) viaa standard readto address
x0001. When SFEN = Vi, the ODR i active and address x0001 is not
available for standard memory operations. When SFEN = Vi1, the ODR
isinactive and address x0001 can be used as part of the main memory.
During reads and writes to the ODR 1/Oo - 1/04 are valid bits and 1/05 -
I/015 willnot affectthe ODR function but they will read from or write tothe
memory. Refer to Truth Table VIfor Output Drive Register operation.
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IDT70P269/259/249L

Low Power 16K/8K/4K x 16 Dual-Port Static RAM Industrial Temperature Range

Ordering Information

IDT XXXXX A 999 A A A
Device Power Speed Package Process/
Type Temperature
Range
\— | Industrial (-40°C to +85°C)
‘ G Green
‘ BY 100 Ball 0.5mm-pitch BGA(BY100)
|65 Industrial Only} Speed i d
|90 ndustrial Only} Speed in nanoseconds
{ L Low Power

70P269 256K (16K x 16) Dual-Port SRAM
70P259 128K (8K x 16) Dual-Port SRAM
‘ 70P249 64K (4K x 16) Dual-Port SRAM

7146 drw 16
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