RENESAS VERY LOW POWER 1.8V 'DT?OP%QX‘T%SS“I{'ZSE‘#
16K/8K/4K x 16
DUAL-PORT STATIC RAM

Features N N ,

™ True Dual-Ported memory cells which allow simultaneous |~ Power supply isolation functionality to aid system power

reads of the same memory location
High-speed access
- Industrial: 40/55ns (max.)
Low-power operation
IDT70P264/254/244L
Active: 27mW (typ.)
Standby: 3.6uW (typ.)
On-chip port interrupt logic which supports level shift
output
Fully asynchronous operation from either port

B

BEBEBBHBEA

management

Separate upper-byte and lower-byte control for multiplexed
bus compatibility

Left port is selectable 3.0V, 2.5V or 1.8V

Right port is 1.8V 1/0

LVTTL-compatible, single 1.8V (+100mV) power supply
Available in 81 Ball 0.5mm-pitch BGA

Industrial temperature range (-40°C to +85°C)

Green parts available, see ordering information

Functional Block Diagram
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NOTE:

1.

Ai3x is a NC for IDT70P254. A13x and A12x are NC for IDT70P244.
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Description

The IDT70P264/254/244 is a very low power 16K/8K/4K x 16
Dual-Port Static RAM. The IDT70P264/254/244 is designed to be used
asastand-alone 256/128/64K-bit Dual-Port SRAM.

This device provides two independent ports with separate control,
address, and /O pins that permitindependent, asynchronous access for
reads or writes to any location in memory. An automatic power down

Pin Configurations

feature controlled by CE permitsthe on-chip circuitry of each portto enter
a very low standby power mode.
Fabricated using IDT’'s CMOS high-performance technology,
these devices typically operate on only 27mW of power.
ThelDT70P264/254/244is packagedina81 ball0.5mm-pitch Ball
Grid Array. The package is a Imm thick and designed to fit in wireless
handsetapplications.

70P264/254/244BY
BY-81
81-Ball 0.5mm Pitch BGA
Top View

1 2 3 4

6 7 8 9

A Asr Ass | Aur | CEr | Vss | IOwgr | IOwr | IOw0r | /0se | A
B | Ar | Ar | Ar | Ak | A’ | IIOwr | IOur | Vss | IO | B
C | Ar | Ar | A | Ar | RWg | IOwr | Vop | /0 | 10 | C
D UBr | Asr A | INTR | OEr | /Osg | IOm | 1/Os | 1/03r D
E Vss [B. | INT. | LBr | Vpp | /O | /O | 1/Or | 1/O1r E
F UB. Aa AoL As. | WOs | UOs. | WO | VopoL | W01 | F
G Aol A | A | Al | OEL | WOa | UOo | /01 | W00 | G
H AsL Ag Ao | Al | CEL | IOg | /Ox | Vss | 1/Og H
J As. An | A | RW_ | Vgs | IOy | VppoL | 1Og | 1107 J

NOTE:
1. A1sx is a NC for IDT70P254. A13x and A12x are NC for IDT70P244.

6 7 8 9
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Pin Names
Left Port Right Port Names
CEL CEr Chip Enable (Input)
R/WL RWr Read/Write Enable (Input)
OEL OER Output Enable (Input)
AoL - AtaL() AR - A1zr(") Address (Input)
I/OoL - V/O15L I/OoR - 1/O15R Data Input/Output
UBL UBR Upper Byte Select (Input)
[BL LBr Lower Byte Select (Input)
INTL INTR Interrupt Flag (Output)
Power for Core + Right Port /O
VbD (1.8V) (Input)
Left Port /O Supply Voltage
VbbDaL (1.8V, 2.5V or 3.0V) (Input)
Vss Ground (0V) (Input)

7148 tl 01

NOTE:

1. Axis a NC for IDT70P254. A13x and A12x are NC for IDT70P244.

Truth Table |: Non-Contention Read/Write Control

Inputs Outputs

CE RW OE uB LB /0815 1/007 Mode
H X X X X High-Z High-Z Deselected: Power Down

X X X H H High-Z High-Z Both Bytes Deselected

L L X L H DATAIN High-Z Write to Upper Byte Only™
L L X H L High-Z DATAN Write to Lower Byte Only("
L L X L L DATAIN DATAN Write to Both Bytes"

L H L L H DATAouT High-Z Read Upper Byte Only

L H L H L High-Z DATAouT Read Lower Byte Only

L H L L L DATAout DATAout Read Both Bytes

X X H X X High-Z High-Z Outputs Disabled

7148 tol 02
NOTE:

1. AoL — A13L # AoR — A13R
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Absolute Maximum Ratings(!

Symbol Rating Industrial Unit
VTERM Supply Voltage on Vop -0.5t0 +2.9 Vv
with Respect to GND
VTERM Supply Voltage on VopaL -0.5t0 +3.6 Vv
with Respect to GND
VTERM® Terminal Voltage with -0.5 to Voo +0.3% \Y
Respect to GND
Taias® Temperature Under Bias 55 to +125 °C
TsTG Storage Temperature -65 to +150 °C
TuN Junction Temperature +150 °C
lout (for DC Output Current 20 mA
VobaL = 3.0V)
lout (for DC Output Current 20 mA
VopaL = 2.5V)
7148 tbl 03
NOTES:

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 Vop + 0.3V for more than 25% of the cycle time or 10ns maximum, and

is limited to < 20mA for the period over VTeRM = Vop + 0.3V.
3. Ambient Temperature under DC Bias. No AC Conditions. Chip Deselected.
4. VopaL + 0.3V for left port.

Capacitance
(TA = +25°C, f = 1.0MHz)

Symbol

Parameter

Conditions® | Max | Unit

Maximum Operating Temperature

and Supply Voltage™

CiN Input Capacitance

VIN = 3dV 9 pF

Cout | Output Capacitance

Vout = 3dV 10 pF

NOTES:

7148 tol 07

1. This parameter is determined by device characterization but is not production

tested.

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

Grade Ambient GND Vop
Temperature
Industrial -40°C to +85°C ov 1.8V + 100mV
NOTE: 7148 bl 04

1. This is the parameter TA. This is the "instant on" case temperature.
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Recommended DC Operating Conditions (VoboL=3.0V+300mV)

Symbol Parameter Min. Typ. Max. Unit
VDD Supply Voltage 1.7 1.8 1.9 \Y
VDDQL Left Port Supply Voltage 2.7 3.0 33 \Y
Vss Ground (0] (0] (0] \Y
VIHL Input High Voltage (VbbpgL = 3.0V) 2.0 e VopQL + 0.2 \Y
ViLL Input Low Voltage (VbpbqL = 3.0V) -0.2 — 0.7 \Y
VIHR Input High Voltage 1.2 e VoD + 0.2 \Y
VILR Input Low Voltage -0.2 — 0.4 \%
7148 tbl 05

Recommended DC Operating Conditions (VooaL=2.5V+100mV)

Symbol Parameter Min. Typ. Max. Unit
VDD Supply Voltage 1.7 1.8 1.9 \Y
VDDQL Left Port Supply Voltage 2.4 2.5 2.6 \Y
Vss Ground (0] (0] (0] \Y
VIHL Input High Voltage (VbbpqL = 2.5V) 1.7 — VobpQL + 0.3 \Y
ViLL Input Low Voltage (VbbqL = 2.5V) -0.3 e 0.6 \Y
VIHR Input High Voltage 1.2 — VoD + 0.2 \Y
VILR Input Low Voltage -0.2 e 0.4 \Y

7148 tbl 06

Recommended DC Operating Conditions (VooaL=1.8V+100mV)

Symbol Parameter Min. Typ. Max. Unit
VDD Supply Voltage 1.7 1.8 1.9 \Y
VDDQL Left Port Supply Voltage 1.7 1.8 1.9 \Y
Vss Ground 0 0 0 \
VIHL Input High Voltage (VbbgoL = 1.8V) 1.2 — VbbQL + 0.2 \%
ViLL Input Low Voltage (VbpQL = 1.8V) -0.2 e 0.4 \%
VIHR Input High Voltage 1.2 e VoD + 0.2 \Y
VILR Input Low Voltage -0.2 e 0.4 \%
7148 tbl 06_5
NOTES:

1. ViL> -1.5V for pulse width less than 10ns.
2. VTERM must not exceed Vop + 0.3V.
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DC Electrical Characteristics Over the Operating
Temperature and Supply Voltage Range (Vob=1.8V +100mV)

Symbol Parameter Test Conditions Min. Max. Unit
ILi Input Leakage Current Vop = 1.8V, VIN = OV to VbD -1 1 HA
ILo Output Leakage Current CE = VH, VouT = 0V to Vop -1 1 HA
VoLL Output Low Voltage (VpobqQL = 3.0V) |low = +2mA — 0.4 \Y%
VoOHL Output High Voltage (VopoL = 3.0V) | oL = -2mA 2.1 \Y%
VoLL Output Low Voltage (VbpoL = 2.5V) ||oL = +2mA e 0.4 \Y
VOHL Output High Voltage (VopoL = 2.5V) ||onL = -2mA 2.0 \Y%
VoLL Output Low Voltage (VbpqQL = 1.8V) ||oL = +0.1mA e 0.2 \Y
VOHL Output High Voltage (VbbQL = 1.8V) ||oHL = -0.1mA VobaL - 0.2V \Y%
VOLR Output Low Voltage IoLR = +0.1mA — 0.2 \Y%
VOHR Output High Voltage IoHR = -0.1mA Vop - 0.2V \Y%
VoLint®? [ Output Low Voltage Interrupt loL = +2mA — 0.4 \%
NOTES: e

1. Interrupt can be level shifted to a higher voltage by tieing a resistor (R3) to an external power supply (VDDINTXx). The value of R3 is a trade off between
tinx and power.
2. VDDINTR > Vob, VDDINTL > VbbaL

DC Electrical Characteristics Over the Operating
Temperature and Supply Voltage Range (Vobo=1.8V+100mV)

70P264/254/244
Ind'l Only
40ns 55ns
Symbol Parameter Test Condition Version Typ" | Max | Typ." [ Max | Unit
Ibo | Dynamic Operating Current | CEr and CEL = Vi, Outputs Open IND'L L 25 40 15 25 mA
(Both Ports Active) f = fuax®@
IsB1 Standby Current (Both Ports | CER = Vop - 0.2V and CEL = Vobat - 0.2V, IND'L L 2 6 2 6 uA
Inactive) f = fuax®
Isez [ Standby Current (One Port | CE"a" = Vi and CE"s" = ViH®, Active Port Outputs Open IND'L L 8.5 18 8.5 14 mA
Inactive, One Port Active) f = fuax®
IsB3 Full Standby Current (Both CEL > VooaL - 0.2V and CER > Vop - 0.2V, IND'L L 2 6 2 6 uA
Ports Inactive - CMOS Level | f=0
Inputs)
Ise4  |Standby Current (One Port | CE*a" < 0.2V and CE*s* > Vooa - 0.2V, IND'L L 8.5 18 8.5 14 mA
Inactive, One Port Active - Active Port Outputs Open
CMOS Level Inputs) f = fuax®

NOTES: 7148 tl 09

1. Voo = 1.8V, Ta = +25°C, and are not production tested. Ioo = 15mA (typ.)

2. At f = fuax, address and control lines are cycling at the maximum frequency read cycle of 1/trc, and using “AC Test Conditions”.
3. Port "A" may be either left or right port. Port "B" is the opposite from port "A".
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AC Test Conditions

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
Qutput Reference Levels 1.5V/1.25V/0.9v
Output Load Figure 1A

7148 bl 10

3.0V/2.5V1.8V 3.3V
L
R1 3.0v/2.5V 1.8V % R3 = 1kQ

R1 10222 13500€2

]

R2 729Q2 10800€2

30pF R2 7148 tbl 10_5

[ 1]

30pF

7148 drw 03a
7148 drw 03

Figure 1A. AC Output Test Load Figure 1B. AC Output Test Load for Interrupt

(5pF for tz, thz, twz, tow)

Timing of Power-Up Power-Down

tru trD

IcC

50% 50
ISB

7148 drw 04
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AC Electrical Characteristics Over the
Operating Temperature and Supply Voltage Range®

70P264/254/244
Ind'l Only
40ns 55ns
Symbol Parameter Min. Max. Min. Max. Unit
READ CYCLE
RC Read Cycle Time 40 — 55 — ns
thA Address Access Time — 40 — 55 ns
tACE Chip Enable Access Time — 40 — 55 ns
tABE Byte Enable Access Time — 40 — 55 ns
thOE Output Enable Access Time — 25 — 30 ns
toH Output Hold from Address Change 5 — 5 — ns
Lz Output Low-Z Time ¥ 5 — 5 — ns
tz Output High-Z Time ¥ — 10 — 25 ns
U Chip Enable to Power Up Time" 0 — 0 — ns
D Chip Disable to Power Down Time" — 40 — 55 ns
NOTES: 7148 tol 11

1. This parameter is guaranteed by device characterization, but is not production tested.

2. The specification for toH must be met by the device supplying write data to the SRAM under all operating conditions. Although to1 and tow values will vary over
voltage and temperature, the actual toH will always be smaller than the actual tow.

3. At any given temperature and voltage condition, tHz is less than tLz for any given device.
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Waveform of Read Cycles

< tRC >
ADDRESS
- taA >
S\ 777
- tAOE >
> \\\ /1)
S \\\ 777
RW
e, O ——»] +—tOH—™>
DATAouT VALID DATA (X0
e — tHZ(z) —
7148 drw 05
NOTES:

1. Timing depends on which signal is asserted last, OE, CE, EB, or UB.
E, o]

2. Timing depends on which signal is de-asserted first CE, OE, LB, or UB.
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AC Electrical Characteristics Over the
Operating Temperature and Supply Voltage®

70P264/254/244
Ind'l Only
40ns 55ns

Symbol Parameter Min. Max Min. Max. Unit
WRITE CYCLE
twe Write Cycle Time 40 — 55 — ns
Ew Chip Enable to End-of-Write® 30 — 45 — ns
taw Address Valid to End-of-Write 30 — 45 — ns
tas Address Set-up Time® 0 — 0 — ns
twp Write Pulse Width 25 — 40 — ns
WR Write Recovery Time 0 — 0 — ns
ow Data Valid to End-of-Write 20 — 30 — ns
DH Data Hold Time® 0 — 0 — ns
wz Write Enable to Output in High-Z" — 15 — 25 ns
tow Output Active from End-of-Write " 0 — 0 — ns

7148 Bl 12

NOTES:

1. This parameter is guaranteed by device characterization, but is not production tested.

2. To access SRAM, CE = ViL, UB or LB = ViL.

3. The specification for toH must be met by the device supplying write data to the SRAM under all operating conditions. Although toH and tow values will vary over
voltage and temperature, the actual toH will always be smaller than the actual tow.
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Timing Waveform of Write Cycle No. 1, RW Controlled Timing(:5:8
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Timing Waveform of Write Cycle No. 2, CE, UB, LB Controlled Timing(®
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NOTES:

O N OA WD~

RW or CE or UB & LB must be high during all address transitions.

A write occurs during the overlap (tew or twe) of a low UB or LB and a LOW CE and a LOW R/W for memory array writing cycle.

twR is measured from the earlier of CE or RW going HIGH to the end of write cycle.

During this period, the I/O pins are in the output state and input signals must not be applied.

If the CE LOW transition occurs simultaneously with or after the RW LOW transition, the outputs remain in the high-impedance state.

Timing depends on which enable signal is asserted last, CE, RAW or byte control.

This parameter is guaranteed by device characterization, but is not production tested.

If OE is LOW during RAW controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the I/O drivers to tum off and data to be placed
on the bus for the required tow. If OE is HIGH during an RW controlled write cycle, this requirement does not apply and the write pulse can be as short as the specified
twe.

To access SRAM, CE = ViL, UB or LB = ViL.
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AC Electrical Characteristics Overthe
Operating Temperature and Supply Voltage Range

70P264/254/244
Ind'l Only
40ns 55ns
Symbol Parameter Min. Max. Min. Max. Unit
INTERRUPT TIMING
tas Address Set-up Time 0 0 — ns
wR Write Recovery Time 0 0 — ns
fiNs Interrupt Set Time — 35 — 45 ns
INR Interrupt Reset Time — 45 — 45 ns
7148 tbl 13
Waveform of Interrupt Timing™
-t tWC >
ADDR-a" >< INTERRUPT SET ADDRESS” ><><><><
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EIIA" ﬁ
N
RWa —————
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_ I tINS(s)
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7148 drw 08
- trRC -
ADDR's" >< INTERRUPT CLEAR ADDRESS® W
_ - > tas®
CEs" I
N
OEs" N
N
~— tnR®
INT"8" 7148 drw 09
NOTES:

1. Alltiming is the same for left and right ports. Port “A” may be either the left or right port. Port “B” is the port opposite from “A”.
2. See Interrupt Truth Table II.

3. Timing depends on which enable signal (@ or R/\E) is asserted last.
4. Timing depends on which enable signal (CE or R/W) is de-asserted first.
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Truth Table Il — Interrupt Flag®™
Left Port Right Port
RIWL CEL OEL Az-AoL) INTL RWa CEr OEr At3r-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 3FFF 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: [

1. Asx is a NC for IDT70P254. A13x and A12x are NC for IDT70P244. Interrupt Addresses are 1FFF and 1FFE for IDT70P254 and FFF and FFE for IDT70P244.

Functional Description

The IDT70P264/254/244 provides two ports with separate control,
address and I/O pins that permitindependent access to any location in
memory. The IDT70P264/254/244 has anautomatic power down feature
controlled by CE. The CE controls on-chip power down circuitry that
permits the respective portto gointo a standby mode when not selected
(CEHIGH). When a portis enabled, access to the entire memory array
ispermitted.

Power Supply

Each port can operate on independent I/O voltages. This is deter-
mined by whatis connected to the VooioL and Voo pins. The supported
/0 standards are 1.8V/2.5V LVCMOS and 3.0V LVTTL.

The IDT70P264/254/244 includes power supplyisolation functional-
ity which aids system power management. Vob and VooioL can be
independently powered up/downwhichallows theleft portorthe right port
and core tobe powered downwhennotinuse. If VooioL is powered down,
but Voo remains powered up allinputs to the core fromthe left port will be
forcedto deasserted states at full swing DC values to minimize leakage
currentand active power consumption. If Vopis powered downbut VobioL
remain powered up, all outputs forthe left port willremainin the state they
were in prior to power down.

Interrupts

Ifthe user chooses the interruptfunction, amemory location (mailbox
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 IDT70P254, FFE for IDT70P244), where a write is
defined as the CE=R/W=VIL per Truth Table II. The left port clears the
interruptby accessingaddress location 3FFE (1FFEforIDT70P254, FFE
forIDT70P244) when CER= OER=VIL, R/Wisa "don'tcare". Likewise,
the right portinterruptflag (INTR) is asserted when the left port writes to
memory location 3FFF (HEX) (1FFF forIDT70P254, FFF forIDT70P244)
andtocleartheinterruptflag (INTR), the right port must read the memory
location 3FFF. The message (16 bits) at 3FFE or 3FFF is user-defined,
sinceitisanaddressable SRAMIocation. Iftheinterruptfunctionis notused,
addresslocations 3FFE and 3FFF are notusedas mailboxes, butas part
of the random access memory. Refer to Truth Table Il for the interrupt
operation.

Theinterruptoutputs of the IDT70P264/254/244 should be connected
to an interrupt power supply (VDDINTX) through an external pull-up
resistor. Aslongas VDDINTR>VDD and VDDINTL > VDDQL, there will
be no current flowing between VDDINTx and VDD/VDDQL.
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Ordering Information

XXXXX A 999 A A A
Device Power Speed Package Process/
Type Temperature
Range
\—{ | Industrial (-40°C to +85°C)
I G Green
‘ BY 81 Ball 0.5mm-pitch BGA(BY81)
| 40 Industrial Only } S i
‘ 55 Y ; Speed in nanoseconds
{ L Low Power

‘ 70P264 256K (16K x 16) 1.8V Dual-Port SRAM
70P254 128K (8K x 16) 1.8V Dual-Port SRAM
‘ 70P244 64K (4K x 16) 1.8V Dual-Port SRAM

7148 drw 10

Datasheet Document History

09/26/08: Initial Datasheet
02/20/09: Removed Preliminary status from entire datasheet
Page 14 Removed "IDT" from orderable part number
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