RENESAS HIGH-SPEED 64/32K x 9 IDT709189/79L
SYNCHRONOUS PIPELINED OBSOLETE PARTS
DUAL-PORT STATIC RAM

Features

¢ True Dual-Ported memory cells which allow simultaneous
access of the same memory location
¢ High-speed clock to data access
- Commercial: 6.5/7.5/9/12ns (max.)
- Industrial: 9ns (max.)
¢ Low-power operation
- IDT709189/79L
Active: 1.2W (typ.)
Standby: 2.5mW (typ.)
¢ Flow-Through or Pipelined output mode on either Port via
the FT/PIPE pins
¢ Counter enable and reset features

Dual chip enables allow for depth expansion without

additional logic

Full synchronous operation on both ports

- 4ns setup to clock and Ons hold on all control, data, and
address inputs

- Data input, address, and control registers

- Fast 6.5ns clock to data out in the Pipelined output mode

- Self-timed write allows fast cycle time
10ns cycle time, 100MHz operation in Pipelined output mode

¢ TTL- compatible, single 5V (+10%) power supply
¢ Industrial temperature range (-40°C to +85°C) is

available for selected speeds
Available in a1

Functional Block Diagram
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IDT709189/79L

High-S

Description

The IDT709189/79is a high-speed 64/32K x 9 bit synchronous Dual-
Port RAM. The memory array utilizes Dual-Port memory cells to allow
simultaneous access of any address from both ports. Registers on
control, data, and address inputs provide minimal setup and hold
times. The timing latitude provided by this approach allows systems
to be designed with very short cycle times.

Pin Configurations(!:2:3)

nchronous Pipelined Dual-Port Static RAM

Industrial and Commercial Temperature Ranges

Withaninputdataregister, the IDT709189/79 has been optimized for
applications having unidirectional or bidirectional data flow in bursts.
An automatic power down feature, controlled by CEoand CE1, permits
the on-chip circuitry of each port to enter a very low standby power
mode. Fabricated using IDT's CMOS high-performance technology,
these devices typically operate on only 1.2W of power.
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NOTES:

Aisx is a NC for IDT709179.

All Vce pins must be connected to power supply.

All GND pins must be connected to ground.

Package body is approximately 14mm x 14mm x 1.4mm
This package code is used to reference the package diagram.
This text does not indicate orientation of the actual part-marking.
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IDT709189/79L

High-Speed 64/32K x 9 Synchronous Pipelined Dual-Port Static RAM

Pin Names

Industrial and Commercial Temperature Ranges

Left Port Right Port Names
CEoL, CE1L CEor, CE1R Chip Enables
RWL RWR Read/Write Enable
OEL OErR Output Enable
Aot - AsL(! AR - Atsr") Address
I/OoL - 1/08L I/OoR - 1/O8r Data Input/Output
CLKL CLKR Clock
ADSL ADSR Address Strobe
CNTENL CNTENR Counter Enable
CNTRSTL CNTRSTR Counter Reset
FT/PIPEL FT/PIPER Flow-Through/Pipeline T01;\E15x < 2 NC for DT709179.

Vee Power
GND Ground

4848 tl 01

Truth Table I—Read/Write and Enable Control(1:2:3)

OE CLK Cko CE1 RIW 1/00-8 Mode

X T H X X High-Z Deselected—Power Down

X T X L X High-Z Deselected—Power Down

X T L H L DATAN Write

L T L H H DATAouT  |Read

H X L H X High-Z Outputs Disabled

4848 tol 02
NOTES:
1. "H"=VH,"L" = Vi, "X" = Don't Care.
2. @ CNTEN, CNTRST = X.
3. OE is an asynchronous input signal.
Truth Table Il—Address Counter Control:25)
Previous | Internal
External Internal | Address MODE
Address | Address | Used CLK | ADS | CNTEN | CNTRST 11o®

An X An T L@ X H Do (n) |External Address Used

X An An + 1 T H L6 H Dvo(n+1) | Counter Enabled—Internal Address generation

X An +1 An +1 T H H H Duo(n+1) [External Address Blocked—Counter disabled (An + 1 reused)

X X Ao T X X L® Dio(0) | Counter Reset to Address 0
NOTES: 4848 tl 03

"H" = VK, "L" = ViL, "X" = Don't Care.

CEo and OE = Vi; CE1 and RIW = ViH.

Outputs configured in Flow-Through Output mode: if outputs are in Pipelined mode the data out will be delayed by one cycle.
ADS is independent of all other signals including CEo and CE:.

The address counter advances if CNTEN = VL on the rising edge of CLK, regardless of all other signals including CEo and CE1.
While an external address is being loaded (ADS = VL), R'W = ViH is recommended to ensure data is not written arbitrarily.

© 2019 Renesas Electronics Corporation
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IDT709189/79L

High-S nchronous Pipelined Dual-Port Static RAM Industrial and Commercial Temperature Ranges
Recommended Operating Recommended DC Operating
Temperature and Supply Voltage Conditions

Grade Ambient GND Vee Symbol Parameter Min. | Typ. | Max | Unit
Temperature®
- Vce | Supply Voltage 45 5.0 55 v
Commercial 0°C to +70°C ov 5.0V + 10%
GND | Ground 0 0 0 \
Industrial -40°C to +85°C oV 5.0V + 10%
ViH | Input High Voltage 22 — | 600 | Vv
4848 thl 04
NOTES: VL |Input Low Voltage 059 | — | 08 | v
1. This is the parameter TA. This is the "instant on" case temperature.
4848 tl 05
NOTES:
1. VTERM must not exceed Vcc + 10%.
2. ViL>-1.5V for pulse width less than 10ns.
Absolute Maximum Ratings" Capacitance(")
Symbol Rating Commercial Unit (TA = +25°C, f = 1.0MHz)
& Industrial Symbol Parameter Conditions® | Max. | Unit
VTERM@ Terminal Voltage 0.5t +7.0 Vv c - -
X ' : N Input Capacitance VIN = 3dV 9 F
with Respect to GND P P P
Cou® | Output Capacitance Vout = 3dV 10 F
TBiAS TemperatureUnder Bias -55 to +125 °C id P P
4848 tbl 07
NOTES:
- + 0
Tst8 Storage Temperature 65 1o +150 c 1. These parameters are determined by device characterization, but are not
TN Junction Temperature +150 °C production tested. , , _
2. 3dVreferences the interpolated capacitance when the input and output switch from
lout DC Output Current 50 mA 0V to 3V or from 3V to OV.
3. Cour also references Ciio.
4848 tbl 06
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. VTeERM must not exceed Vce + 10% for more than 25% of the cycle time or 10ns
maximum, and is limited to < 20mA for the period of VTERM > Vcc + 10%.
3. Ambient Temperature Under Bias. No AC Conditions. Chip Deselected.
DC Electrical Characteristics Over the Operating
Temperature Supply Voltage Range (vVcc = 5.0V £ 10%)
709189/79L
Symbol Parameter Test Conditions Min. Max. Unit
I Input Leakage Current Ve = 5.5V, VN = 0V to Vce — 5 WA
|ILo| Output Leakage Current CEo = ViH or CE1 = Vi, Vout = 0V to Ve — 5 HA
VoL Output Low Voltage loL = +4mA — 0.4 Vv
VoH Output High Voltage lon = -4mA 2.4 — \
4848 thl 08

NOTE:
1. At Vop < 2.0V input leakages are undefined.

© 2019 Renesas Electronics Corporation



IDT709189/79L

High-Speed 64/32K x 9 Synchronous Pipelined Dual-Port Static RAM Industrial and Commercial Temperature Ranges

DC Electrical Characteristics Over the Operating
Temperature and Supply Voltage Range'® (vcc =5V 10%)

709189/79L6 709189/79L7 709189/79L9 709189/79L12
Com'l Only Com'l Only Com'l Com'l Only
&Ind
Symbol Parameter Test Condition Version Typ. | Max | Typ® | Max | Typ.® | Max | Typ.® | Max | Unit
lcc | Dynamic Operating CEL and CER= VL coML L[| 270 525 250 440 250 400 230 355 | mA
Current Outputs Disabled
(Both Ports Active) f = fuax? IND L — — — — 300 430 — —
IsB1 | Standby Current CEL=CER=VH coML L 80 175 65 145 80 135 70 10 | mA
(Both Ports - TTL f= fuaxth
Level Inputs) IND L — — — — 95 160 — —
IsB2  [Standby Current CE"A" = VIL and coML L 180 360 160 295 175 275 150 240 | mA
(One Port - TTL CE'"= VH®
Level Inputs) Active Port Outputs IND L o o — — — —
Disabled, f=fax") 17 295
IsB3  [Full Standby Current Both Ports CER and COM'L L 0.2 5 0.2 5.0 0.5 3.0 0.5 3.0 mA
(Both Ports - CEL > Vce - 0.2V
CMOS Level Inputs) VIN > Vce - 0.2V or IND L o o — — 05 6.0 — —
VIN< 0.2V, f=0@ : '
IsB4  [Full Standby Current CE"A" < 0.2V and coML L 170 340 150 290 170 270 140 225 | mA
(One Port - CE's" > Ve - 0.2v0)
CMOS Level Inputs) VIN > Vce - 0.2V or IND L — — — —
VIN < 0.2V, Active Port — — 190 290
Outputs Disabled, f = fuax"

4848 thl 09
NOTES:
1. Atf=fvax, address and control lines (except Output Enable) are cycling at the maximum frequency clock cycle of 1/tcyc, using "AC TEST CONDITIONS" at input levels of
GND to 3V.
f =0 means no address, clock, or control lines change. Applies only to input at CMOS level standby.
Port "A" may be either left or right port. Port "B" is the opposite from port "A".
Vee = 5V, TA = 25°C for Typ, and are not production tested. Icc pe(f=0) = 150mA (Typ).
CEx = ViL means CEox = ViL and CE1x = ViH
CEx = ViH means CEox = ViH or CE1x = ViL
CEx < 0.2V means CEox < 0.2V and CE1x > Vcc - 0.2V
CEx > Ve - 0.2V means CEox > Vcc - 0.2V or CE1x < 0.2V
"X" represents "L" for left port or "R" for right port.

RN
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IDT709189/79L

High-S nchronous Pipelined Dual-Port Static RAM Industrial and Commercial Temperature Ranges
AC Test Conditions
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns Max.
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
Output Load Figures 1,2 and 3

4848 tbl 10

893Q

DATAouT

4848 drw 04 4848 drw 05

Figure 1. AC Output Test load. Figure 2. OQutput Test Load
(For tckLz, tckHz, toLz, and toHz).
*Including scope and jig.

8 —_
O - 10pF is the /O capacitance
7 + of this device, and 30pF is the
AC Test Load Capacitance
6 —_
5 —_—
AtCD?, 4
AtCD2
(Typical, ns) 31
o _L
1
0 | —
/20/;‘0 60 80 100120 140 160 180 200
-1~ Capacitance (pF)
4848 drw 06

Figure 3. Typical Output Derating (Lumped Capacitive Load).
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IDT709189/79L

High-Speed 64/32K x 9 Synchronous Pipelined Dual-Port Static RAM Industrial and Commercial Temperature Ranges

AC Electrical Characteristics Over the Operating Temperature Range
(Read and Write Cycle Timing)®) (vcc = 5V £ 10%, Ta = 0°C to +70°C)

709189/79L6 709189/79L7 709189/79L9 709189/79L12
Com'l Only Com'l Only Com'l Com'l Only
&Ind
Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit

tevet Clock Cycle Time (Flow-Through)® 19 — 2 — 25 — 30 — ns
teve Clock Cycle Time (Pipelined)® 10 — 12 — 15 — 20 — ns
teH1 Clock High Time (Flow-Through)® 6.5 — 75 — 12 — 12 — ns
oLt Clock Low Time (Flow-Through)® 6.5 — 75 — 12 — 12 — ns
toHe Clock High Time (Pipelined)? 4 — 5 — 6 — 8 — ns
toL2 Clock Low Time (Pipelined)® 4 — 5 — 6 — 8 — ns
R Clock Rise Time — 3 — 3 — 3 — 3 ns
|3 Clock Fall Time — 3 — 3 — 3 — 3 ns
tsA Address Setup Time 35 — 4 — 4 — 4 — ns
tHA Address Hold Time 0 — 0 — 1 — 1 — ns
tsc Chip Enable Setup Time 35 — 4 — 4 — 4 — ns
tHe Chip Enable Hold Time 0 — 0 — 1 — 1 — ns
tsw RIW Setup Time 35 — 4 — 4 — 4 — ns
tHw RW Hold Time 0 - 0 - 1 - 1 - ns
tso Input Data Setup Time 35 — 4 — 4 — 4 — ns
tHD Input Data Hold Time 0 — 0 — 1 — 1 — ns
tsAD ADS Setup Time 35 — 4 — 4 — 4 - ns
tAD ADS Hold Time 0 - 0 - 1 - 1 — ns
tson CNTEN Setup Time 35 - 4 - 4 - 4 — ns
tHen CNTEN Hold Time 0 - 0 - 1 - 1 - ns
tsRST CNTRST Setup Time 35 - 4 — 4 — 4 — ns
BHRST CNTRST Hold Time 0 — 0 — 1 — 1 - ns
toE Output Enable to Data Valid — 6.5 — 75 — 9 — 12 ns
toz Output Enable to Output Low-Z" 2 — 2 — 2 — 2 — ns
toHz Output Enable to Output High-Z" 1 7 1 7 1 7 1 7 ns
tent Clock to Data Valid (Flow-Through)® — 15 — 18 — 20 — 25 ns
tco2 Clock to Data Valid (Pipelined)® — 6.5 — 75 — 9 — 12 ns
e Data Output Hold After Clock High 2 — 2 — 2 — 2 — ns
tokHz Clock High to Output High-Z") 2 9 2 9 2 9 2 9 ns
tokiz Clock High to Output Low-Z" 2 — 2 — 2 — 2 — ns
Port-to-Port Delay

tcwob Write Port Clock High to Read Data Delay — 24 — 28 — 35 — 40 ns
fccs Clock-to-Clock Setup Time — 9 — 10 — 15 — 15 ns
NOTES: 4848 tol 11

1. Transition is measured OmV from Low or High-impedance voltage with the Output Test Load (Figure 2). This parameter is guaranteed by device
characterization, but is not production tested.

2. The Pipelined output parameters (tcvcz, tcpz) to either the Left or Right ports when FT/PIPE = ViH. Flow-Through parameters (tcyct, tcb1) apply when
FT/PIPE = VL for that port.

3. Al input signals are synchronous with respect to the clock except for the asynchronous Output Enable (OE), FT/PIPER and FT/PIPEL.

© 2019 Renesas Electronics Corporation



IDT709189/79L

High-Speed 64/32K x 9 Synchronous Pipelined Dual-Port Static RAM Industrial and Commercial Temperature Ranges

Timing Waveform of Read Cycle for
Flow-Through Output (FT/PIPE"x" = ViL)(3:6)
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Timing Waveform of Read Cycle for Pipelined Operation
(FT/PIPE"x" = VIH)(3:6)
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4848 drw 08
NOTES:
1. Transition is measured OmV from Low or High-impedance voltage with the Output Test Load (Figure 2).
2. OE is asynchronously controlled; all other inputs are synchronous to the rising clock edge.
3. ADS = Vi, CNTEN and CNTRST = ViH.
4. The output is disabled (High-Impedance state) by CEo = ViH or CE1 = ViL following the next rising edge of the clock. Refer to Truth Table 1.
5. Addresses do not have to be accessed sequentially since ADS = VIL constantly loads the address on the rising edge of the CLK; numbers

are for reference use only.
"X" here denotes Left or Right port. The diagram is with respect to that port.

32
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IDT709189/79L

High-Speed 64/32K x 9 Synchronous Pipelined Dual-Port Static RAM Industrial and Commercial Temperature Ranges

Timing Waveform of a Bank Select Pipelined Read(1:2)
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Timing Waveform of Write with Port-to-Port Flow-Through Read(4:5:7)
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NOTES:

1. B1 Represents Bank #1; B2 Represents Bank #2. Each Bank consists of one IDT709189/79 for this waveform, and are setup for depth expansion in this
example. ADDRESS(81) = ADDRESS(82) in this situation.

OE and ADS = ViL; CE1(81), CE1(82), RIW, CNTEN, and CNTRST = VIH.

Transition is measured OmV from Low or High-impedance voltage with the Output Test Load (Figure 2).

CEo and ADS = Vi; CE1, CNTEN, and CNTRST = V.

OE = VL for the Right Port, which is being read from. OE = Vi for the Left Port, which is being written to.

If tccs < maximum specified, then data from right port READ is not valid until the maximum specified for tcwob.

If tccs > maximum specified, then data from right port READ is not valid until tccs + tco1. tcwpp does not apply in this case.

7. Al timing is the same for both Left and Right ports. Port "A" may be either Left or Right port. Port "B" is the opposite from Port "A".

4848 drw 10
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IDT709189/79L

High-Speed 64/32K x 9 Synchronous Pipelined Dual-Port Static RAM Industrial and Commercial Temperature Ranges

Timing Waveform of Pipelined Read-to-Write-to-Read (OE = ViL)®
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Timing Waveforn of Pipelined Read-to-Write-to-Read (OE Controlled)?®
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4848 drw 12

NOTES:

1. Transition is measured OmV from Low or High-impedance voltage with the Output Test Load (Figure 2).
2. Output state (High, Low, or High-impedance) is determined by the previous cycle control signals.

3. CEoand ADS = ViL; CE1, CNTEN, and CNTRST = ViH. "NOP" is "No Operation".
4
5

. Addresses do not have to be accessed sequentially since ADS = ViL constantly loads the address on the rising edge of the CLK; numbers are for reference use only.
"NOP" is "No Operation." Data in memory at the selected address may be corrupted and should be re-written to guarantee data integrity.

10
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IDT709189/79L

High-Speed 64/32K x 9 Synchronous Pipelined Dual-Port Static RAM Industrial and Commercial Temperature Ranges

Timing Waveform of Flow-Through Read-to-Write-to-Read (OE = ViL)(®)
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Timing Waveform of Flow-Through Read-to-Write-to-Read (OE Controlled)®
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NOTES:

Transition is measured OmV from Low or High-impedance voltage with the Output Test Load (Figure 2).

Output state (High, Low, or High-impedance is determined by the previous cycle control signals.

CEo and ADS = Vi; CE1, CNTEN, and CNTRST = ViH. "NOP" is "No Operation".

Addresses do not have to be accessed sequentially since ADS = ViL constantly loads the address on the rising edge of the CLK; numbers are for reference use only.
"NOP" is "No Operation." Data in memory at the selected address may be corrupted and should be re-written to guarantee data integrity.

oo~
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IDT709189/79L

High-Speed 64/32K x 9 Synchronous Pipelined Dual-Port Static RAM Industrial and Commercial Temperature Ranges

Timing Waveform of Pipelined Read with Address Counter Advance(')
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Timing Waveform of Flow-Through Read with Address Counter Advance(?)
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NOTES:

1. CEoand OE = Vi; CE1, R/W, and CNTRST = Vi.

2. Ifthere is no address change via ADS = ViL (loading a new address) or CNTEN = VI (advancing the address), i.e. ADS = Vi1 and CNTEN = Vi, then the data output
remains constant for subsequent clocks.
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IDT709189/79L

High-Speed 64/32K x 9 Synchronous Pipelined Dual-Port Static RAM Industrial and Commercial Temperature Ranges

Timing Waveform of Write with Address Counter Advance
(Flow-Through or Pipelined Outputs)()
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ADDRESS

Timing Waveform of Counter Reset (Pipelined Outputs)(?
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NOTES: N

CEo and RW = ViL; CE1 and CNTRST = V.

CEo = Vi; CE1= V.

The "Internal Address" is equal to the "External Address" when ADS = ViL and equals the counter output when ADS = ViH.

Addresses do not have to be accessed sequentially since ADS = ViL constantly loads the address on the rising edge of the CLK; numbers are for reference use only.
Output state (High, Low, or High-impedance) is determined by the previous cycle control signals.

No dead cycle exists during counter reset. A READ or WRITE cycle may be coincidental with the counter reset cycle.

CNTEN = ViL advances Internal Address from ‘An’ to ‘An +1'. The transition shown indicates the time required for the counter to advance. The ‘An +1" Address is written
to during this cycle.

NooahrwN =~
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IDT709189/79L

High-Speed 64/32K x 9 S

A Functional Description

The IDT709189/79 provides a true synchronous Dual-Port Static
RAM interface. Registered inputs provide minimal set-up and hold
times on address, data, and all critical control inputs. All internal
registers are clocked on the rising edge of the clock signal, however,
the self-timed internal write pulse is independent of the LOW to HIGH
transition of the clock signal.

An asynchronous output enable is provided to ease asynchronous
bus interfacing. Counter enable inputs are also provided to stall the
operation of the address counters for fast interleaved memory appli-
cations.

CE0 = VIH or CE1 = VIL for one clock cycle will power down the
internal circuitry to reduce static power consumption. Multiple chip
enables allow easier banking of multiple IDT709189/79's for depth
expansion configurations. When the Pipelined output mode is en-
abled, two cycles are required with CE0 = VIL and CE1 = ViH to re-
activate the outputs.

nchronous Pipelined Dual-Port Static RAM

Industrial and Commercial Temperature Ranges

Depth and Width Expansion

The IDT709189/79 features dual chip enables (refer to Truth Table
)inordertofacilitate rapid and simple depth expansion with no require-
mentsforexternallogic. Figure4illustrates how to control the various chip
enables in order to expand two devices in depth.

The IDT709189/79 can also be used in applications requiring ex-
panded width, asindicated in Figure 4. Since the banks are allocated at
the discretion ofthe user, the external controller canbe setup todrive the
input signals for the various devices as required to allow for 18-bit
or wider applications.

Aie/A15(1)

1 |
IDT709189/79  CEo IDT709189/79  CEo
CE1 [FVce CE1 [~Vce
Control Inputs Control Inputs
[ |
1 |
IDT709189/79  CE+ IDT709189/79  CEt1
CEo [ CEo [
Control Inputs = |Control Inputs = CNTRST
| I CLK
ADS
CNTEN
4848 drw 19 RW
OE

Figure 4. Depth and Width Expansion with 1DT709189/79

NOTE:
1. Ass is for IDT709179.
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IDT709189/79L

High-Speed 64/32K x 9 Synchronous Pipelined Dual-Port Static RAM Industrial and Commercial Temperature Ranges

Ordering Information

XXXXX A 99 A A
Device Power Speed Package Process/
Type Temperature
Range
Blank  Commercial (0°C to +70°C)
I Industrial (-40°C to +85°C)
PF 100-pin TQFP (PN100-1)
g gommercial 8n=y
ommercial Only :
9 Commercial & Industrial Speed in nanoseconds
12 Commercial Only
L Low Power
709189 576K (64K x 9-Bit) Synchronous Dual-Port RAM
709179 288K (32K x 9-Bit) Synchronous Dual-Port RAM
4848 drw 20
NOTE:
1. Industrial temperature range is available.
For other speeds, packages and powers contact your sales office.
IDT Clock Solution for IDT709189/79 Dual-Port
Dual-Port 1/0 Specitications Clock Specifications
IDT Dual-Port | Input Duty M J :DDLTL Nolr?;LL
Part Number nput aximum itter . s
Voltage Vo Capacitance | Cycle Frequency | Tolerance | Clock Device | Clock Device
equirement
49FCT805T
709189/79 5 TTL 9pF 40% 100 150ps FCT88915TT | 49FCT806T
49FCT807T
4848 tbl 12

© 2019 Renesas Electronics Corporation



IDT709189/79L

High-Speed 64/32K x 9 Synchronous Pipelined Dual-Port Static RAM Industrial and Commercial Temperature Ranges

Datasheet Document History

9/30/99: Initial Public Release
11/10/99: Replaced IDT logo
12/22/99: Page 1 Addedmissingdiamond
1112/01: Page3 Changedinformationin Truth Table I
Page4 Increasedstorage temperature parameter
Clarified TAparameter

Page5 DCElectrical parameters—changedwording from "open"to "disabled"
Changed +200mV toOmVin notes
Removed Preliminary status
04/26/04: Consolidated multiple devicesinto one datasheet
Page2 Added date revision to pin configuration
Page4 AddedJunction Temperature to Absolute Maximum Ratings Table
Added Ambient Temperature footnote
Page 4,5 & 7 Removed Industrial temp footnote from all tables
Page5 Added I-tempnumbers for9ns speed tothe DC Electrical Characteristics Table
Added 6ns speed DC timing numbers to the DC Electrical Characteristics Table
Page7 AddedI-tempfor9nsspeedto AC Electrical CharacteristicsTable
Added 6ns speed AC timing numbers to the AC Electrical Characteristics Table
Page 15 Added 6ns speed grade and 9ns I-temp to ordering information
Added IDT Clock Solution Table
Page 1 & 16 Replaced old v logo with new T logo
01/29/09: Page 15 Removed "IDT" from orderable part number
04/26/09: PDN-F-09-01 issued. See IDT.com for PDN specifics
02/06/14: Datasheet changed to Obsolete Status
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SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers who are designing with Renesas products. You are solely responsible for (1)
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only to develop an
application that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is
granted to any other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims
responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses,
or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise
alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most
Koto-ku, Tokyo 135-0061, Japan up-to-date version of a document, or your nearest sales
www.renesas.com office, please visit www.renesas.com/contact-us/.
Trademarks

Renesas and the Renesas logo are trademarks of Renesas
Electronics Corporation. All trademarks and registered
trademarks are the property of their respective owners.

© 2025 Renesas Electronics Corporation. All rights reserved.


https://www.renesas.com/contact-us
https://www.renesas.com


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


