NINE OUTPUT
’ I DT 3.3V CLOCK BUFFER

IDT2309NZ

FEATURES:

* One input to nine output buffer/driver

* Supports two DIMMs or four SO-DIMMs with one additional
output for feedback to an external or chipset PLL

* Low power consumption for mobile applications: less than

32mA at 66.6MHz with unloaded outputs

8.7ns input-output delay

Buffers all frequencies from DC to 133.33MHz

Output-output skew < 250ps

Multiple Vop and Vss pins for noise and EMI reduction

3.3V operation

High drive capability

Available in SOIC and TSSOP packages

DESCRIPTION:

The IDT2309NZ is alow-cost buffer designed to distribute high-speed
clocks in mobile PC systems and desktop PC systems with SDRAM
support. This parthas nine outputs, eight of which can be used to drive
two DIMMs or four SO-DIMMs, and the remaining can be used for external
feedbacktoaPLL. The IDT2309NZ operates at 3.3V and outputs can run
up to 133.33MHz

The IDT2309NZ is designed forlow EMI and power optimization. Ithas
multiple Vop and Vss pins for noise optimization and consumes less than
32mA at66.6MHz, makingitideal for the low power requirements of mobile
systems.
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IDT2309NZ

NINEOUTPUT 3.3VCLOCK BUFFER COMMERCIAL ANDINDUSTRIAL TEMPERATURE RANGES
PIN CONFIGURATION ABSOLUTE MAXIMUM RATINGS(1)
Symbol Rating Max. Unit
\\_/ Vb Supply Voltage Range -0.5t0+4.6 V
BUF_IN [ 11 16 || OUTPUTY Vi@ Input Voltage Range (REF) -05t0+55 | V
Vi InputVoltage Range -0.5t0 \%
OUTPUTH I: 2 15 :l OuTPUTS (except REF) VbD+0.5
ouTPUT2[ | 3 14 | ] OUTPUT? K (Vi <0) Input Clamp Current -50 mA
VDD |: 4 13 :| VDD lo(Vo=0to Vbp) Continuous Output Current 150 mA
VoD or GND Continuous Current +100 mA
GND I: S 12 :I GND TA=55°C Maximum Power Dissipation 07 W
OUTPUT3[ | 6 11 [ ] OUTPUTS (instillair)®
OUTPUT4 |: 7 10 :I OUTPUT5 TsTG Storage Temperature Range —65t0+150 °C
Operating Commercial Temperature 0to+70 °C
VoD I: 8 9 :I GND Temperature Range
Operating Industrial Temperature -40t0 +85 °C
Temperature Range
NOTES:
S0/ 80P S o s JSELUTE I TGS ) o

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. The input and output negative-voltage ratings may be exceeded if the input and output
clamp-current ratings are observed.

3. The maximum package power dissipation is calculated using a junction temperature
of 150°C and a board trace length of 750 mils.

PINDESCRIPTION
Pin Name Pin Number Functional Description
%) 4,8,13 3.3V Digital Voltage Supply
GND 5,9,12 Ground
BUF_IN 1 Input clock
OUTPUT[1:9] 2,3,6,7,10 Outputs
11,14,15,16

OPERATING CONDITIONS - COMMERCIAL

Symbol Parameter Min. Max. Unit
VoD Supply Voltage 3 36 \Y
Ta Operating Temperature (Ambient Temperature) 0 70 °c
CL Load Capacitance, Fout < 100MHz — 0 pF
Load Capacitance 100MHz < Fout < 133.33MHz — 15
CIN Input Capacitance — 7 pF
BUF_IN, SDRAM[1:9] Operating Frequency DC 133.33 MHz
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NINEOUTPUT 3.3VCLOCK BUFFER COMMERCIAL ANDINDUSTRIAL TEMPERATURE RANGES

OPERATING CONDITIONS -INDUSTRIAL

Symbol Parameter Min. Max. Unit
\Vob Supply Voltage 3 36 v
Ta Operating Temperature (Ambient Temperature) 40 +85 °c
CL Load Capacitance, Fout < 100MHz — 0 pF
Load Capacitance 100MHz < Fout < 133.33MHz — 15
CIN Input Capacitance — 7 pF
BUF_IN, SDRAM[1:9] Operating Frequency DC 133.33 MHz

DCELECTRICAL CHARACTERISTICS-COMMERCIAL

Symbol Parameter Conditions Min. Max. Unit
ViL InputLOW Voltage" — 08 \Y
VIH Input HIGH Voltage® 2 — \Y
I InputLOW Current VIN =0V — 50 MA
IIH Input HIGH Current VIN = VDD — 100 MA
VoL OutputLOW Voltage® loL = 8mA — 04 \Y
VoH Output HIGH Voltage® loH = -8mA 24 — \Y
IoD Supply Current Unloaded Outputs at 66.66MHz — R mA
NOTES:

1. BUF_IN input has a threshold voltage of Vbp/2.
2. Parameter is guaranteed by design but not production tested.

DCELECTRICAL CHARACTERISTICS -INDUSTRIAL

Symbol Parameter Conditions Min. Max. Unit
ViL InputLOW Voltage — 038 v
VIH Input HIGH Voltage 2 — v
It InputLOW Current VIN = 0V — 50 MA
IIH Input HIGH Current VIN = VDD — 100 MA
VoL OutputLOW Voltage® loL = 8mA — 04 v
VoH Output HIGH Voltage® loH = -8mA 24 — \Y
IbD Supply Current Unloaded Outputs at 66.66MHz — b mA
NOTES:

1. BUF_IN input has a threshold voltage of Vbp/2.
2. Parameter is guaranteed by design but not production tested.

SWITCHING CHARACTERISTICS - COMMERCIAL""

Symbol Parameter® Conditions Min. Typ. | Max. Unit
B Rise Time Measured between 0.8V and 2V — — 15 ns
# Fall Time Measured between 0.8V and 2V — — 15 ns
13 Outputto Output Skew Alloutputs equally loaded — — 250 ps
13 Propagation Delay, BUF_IN Rising Edge Measured atVpp/2 1 5 87 ns
to OUTPUT Rising Edge
NOTES:

1. All parameters specified with loaded outputs.
2. Parameter is guaranteed by design but not production tested.
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SWITCHING CHARACTERISTICS - INDUSTRIAL"

Symbol Parameter® Conditions Min. Typ. | Max. Unit
B Rise Time Measured between 0.8V and 2V — — 1.5 ns
# Fall Time Measured between 0.8V and 2V — — 15 ns
13 Outputto Output Skew Alloutputs equally loaded — — 250 ps
13 Propagation Delay, BUF_IN Rising Edge Measured atVbp/2 1 5 8.7 ns
to OUTPUT Rising Edge
NOTES:

1. All parameters specified with loaded outputs.
2. Parameter is guaranteed by design but not production tested.

SWITCHING WAVEFORMS
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ORDERING INFORMATION

IDT  XXXXX XX X
Device Type Package Process

Blank Commercial (0°C to +70°C)
I Industrial (-40°C to +85°C)

DCG SOIC - Green

PGG TSSOP - Green

2309NZ-1H Nine Output 3.3V Clock Buffer

Part / Order Number Shipping Packaging Package Temperature
2309NZ-1HDCG Tubes 16-pin SOIC 0°to+70°C
2309NZ-1HDCG8 Tape and Reel 16-pin SOIC 0°to+70°C
2309NZ-1HDCGI Tubes 16-pin SOIC -40°1t0+85°C
2309NZ-1HDCGI8 Tape and Reel 16-pin SOIC -40°1t0+85°C
2309NZ-1HPGG Tubes 16-pin TSSOP 0°to+70°C
2309NZ-1HPGG8 Tape and Reel 16-pin TSSOP 0°to+70°C
2309NZ-1HPGGI Tubes 16-pin TSSOP -40°1t0+85°C
2309NZ-1HPGGI8 Tape and Reel 16-pin TSSOP -40°1t0+85°C

CORPORATE HEADQUARTERS for SALES: for Tech Support:

" I DT 6024 Silver Creek Valley Road 800-345-7015 or 408-284-8200 clockhelp@idt.com
™ San Jose, CA 95138 fax: 408-284-2775
www.idt.com



OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




