RENESAS

2.5V TO 3.3V HIGH
PERFORMANCE CLOCK

IDT5V2310

BUFFER
FEATURES: DESCRIPTION:
» High performance 1:10 clock driver for general purpose The IDT5V2310 is a high performance, low skew clock buffer that
applications operates up to 200MHz. Two banks of five outputs each provide low skew

» Operates up to 200MHz at Vop = 3.3V

* Pin-to-pin skew < 100ps

* Vbprange: 2.3Vto 3.6V

» Qutput enable glitch suppression

« Distributes one clock input to two banks of five outputs
« 25Q on-chip series dampening resistors

+ Available in TSSOP package

NOTE: EOL for non-green parts to occur on 5/13/10 per PDN
U-09-01

copies of CLK. Throughthe use of control pins 1G and 2G, the outputs of
banks 1Y(0:4) and 2Y(0:4) can be placedin alow state regardless of CLK
input. The device operatesin 2.5V and 3.3V environments. The built-in
output enable glitch suppression ensures a synchronized output enable

sequence to distribute full period clock signals.

The IDT5V2310 is characterized for operation from -40°C to +85°C.
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PIN CONFIGURATION
GND [M] CLK
Voo [ | 2 23 | ] Voo
1Yo [ | 3 22 [ ] Voo
1Y1 |: 4 21 :| 2Yo
1Y2 |: 5 20 :I 2Y1
GND [| 6 19 | ] GND
GND [ ] 7 18 | ] GND
1Y3 |: 8 17 :l 2Y2
wYal | 9 16 [ ] 2Ys
Voo [ | 10 15 [ ] Voo
1G [ | 11 14 [ ] Voo
2Ys [] 12 13 [] 2aG
TSSOP
TOP VIEW
ABSOLUTE MAXIMUMRATINGS() CAPACITANCE a=+25°C,t= 1MHz, Vin=0V)
Symbol Description Max Unit Parameter | Description Min. Typ. | Max. | Unit
VbD Power Supply Voltage -0.5t0 +4.6 Vv CIN Input Capacitance — 25 — pF
Vi Input Voltage® -0.5to VDD +0.5 \Y Vi = 0V or Vop
Vo Output Voltage® -0.5to Vbp +0.5 \Y
lIK Input Clamp Current +50 mA
o FUNCTIONTABLE
lok Output Clamp Current +50 mA
Vo <0 or Vo> VbD Inputs Outputs
lo Continuous Total Output Current +50 mA G s CLK 1Yoy 2Y04
Vo < 0 to VDD L L X L L
TsTa Storage Temperature —65 to +150 °C H L H H L
NOTES: L H H L H
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause H H H H H
permanent damage to the device. This is a stress rating only and functional operation NOTE.

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 1. H = HIGH Voltage Level

conditions for extended periods may affect reliability. L = LOW Voltage Level
2. Not to exceed 4.6V. X = Don’t Care
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PINDESCRIPTION
TERMINAL
Symbol 1/0 Description
1G | Output Enable Control for 1Y(0:4) Outputs. This output enable is active HIGH. If this pin is Logic HIGH, the 1Y(0:4) clock outputs will follow the]
input clock (CLK). If this pin is logic LOW, the 1Y(0:4) outputs will drive low independent of the state of CLK.
2G | Output Enable Control for 2Y(0:4) Outputs. This output enable is active HIGH. If this pin is Logic HIGH, the 2Y(0:4) clock outputs will follow the|
input clock (CLK). If this pin is logic LOW, the 2Y/(0:4) outputs will drive low independent of the state of CLK.
1Y(0:4) O Buffered Output Clocks
2Y(0:4) (e} Buffered Output Clocks
CLK | Input Reference Frequency
GND Ground
Vobp PWR DC Power Supply, 2.3V to 3.6V

RECOMMENDED OPERATING RANGE

Symbol Description Min. Typ. Max. Unit
VDD Internal Power Supply Voltage 23 25 \
3.3 3.6
ViL Input Voltage LOW VoD =3V to 3.6V 0.8 \
Vbb=2.3Vto2.7V 0.7
VIH Input Voltage HIGH VpD = 3V to 3.6V 2 \
VbD=2.3Vt02.7V 1.7
Vi Input Voltage 0 VDD \
loH Output Current HIGH VbD =3V to 3.6V -12 mA
Vbp=2.3Vto2.7V 6
loL Output Current LOW Vbb =3V to 3.6V 12 mA
VoD = 2.3V to 2.7V 6
TA AmbientOperating Temperature -40 +85 °C

DCELECTRICALCHARACTERISTICS OVER OPERATING RANGE

Symbol Parameter Test Conditions Min. Typ. Max Unit
ViK Input Voltage Vob = 3V, IIN = -18mA -1.2 \
IIN Input Current Vi =0V or Vbp +5 UA
Iop Static Device Current” CLK = 0V or Vop, lo = OmA, Vop = 3.3V 25 UA
NOTE:

1. For Iop over frequency, see TEST CIRCUIT AND WAVEFORMS.

DCELECTRICALCHARACTERISTICS-Vpp=3.3V+0.3V

Symbol Parameter Test Conditions Min. Typ.™" Max Unit
Vop = Min. to Max. loH = -100UA Vop - 0.2
VoH HIGH level Output Voltage Vop = 3V loH = -12mA 2.1 \
IoH = -6mA 24
Vop = Min. to Max. loL = 100UA 0.2
VoL LOW level Output Voltage Vop = 3V loL = 12mA 0.8 \
loL = 6mA 0.55
Vop = 3V Vo =1V 28
loH HIGH level Output Current Vop = 3.3V Vo = 1.65V -36 mA
Vop = 3.6V Vo = 3.135V -14
Vop = 3V Vo = 1.95V 28
loL LOW level Output Current Vop = 3.3V Vo = 1.65V 36 mA
Vop = 3.6V Vo = 0.4V 14
NOTE:

1. All typical values are at respective nominal Vop.
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DCELECTRICALCHARACTERISTICS-Vpp=2.5V 0.2V

Symbol Parameter Test Conditions Min. Typ." Max Unit

VoH HIGH level Output Voltage Vob = Min. to Max. loH = -100UA Vop - 0.2 \
Vop = 2.3V loH = -6mA 1.8

VoL LOW level Output Voltage Vop = Min. to Max. loL = 100UA 0.2 \Y
Vop = 2.3V loL = 6mA 0.55
Vop = 2.3V Vo =1V -17

loH HIGH level Output Current Vop = 2.5V Vo = 1.25V -25 mA
Vop = 2.7V Vo = 2.375V -10
Vop = 2.3V Vo = 1.2V 17

loL LOW level Output Current Vop = 2.5V Vo = 1.25V 25 mA
Vop = 2.7V Vo = 0.3V 10

NOTE:

1. All typical values are at respective nominal Vob.

TIMING REQUIREMENTS OVERRECOMMENDED RANGE

Symbol Parameter Test Conditions Min. Typ. Max Unit
fork Clock Frequency Vop = 3V to 3.6V 0 200 MHz
Vop = 2.3V to 2.7V 0 170
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SWITCHING CHARACTERISTICS OVER OPERATING RANGE -

Vop = 3.3V £0.3V()

Symbol Parameter Test Conditions Min. Typ.( Meax Unit
tPLH CLK to Yx f = OMHz to 200MHz 1.3 2.8 ns
tPHL

tsk(0)® Output Skew, Yx to Yx 100 ps
tsk(P) Pulse Skew 250 ps
tsk(PP) Part-to-Part Skew 500 ps
tr Rise Time Vo = 0.4V to 2V© 0.7 2 V/ns
13 Fall Time Vo =2V t0 0.4V® 0.7 2 Vins
tsu G before CLKY, V(THRESHOLD) = VDD/2 0.1 ns
tH G after CLK{ 0.4
NOTES:
1. All typical values are at respective nominal Vob.
2. This specification is only valid for equal loading of all outputs.
3. Measured at 100MHz.
SWITCHING CHARACTERISTICS OVER OPERATING RANGE -
Vop = 2.5V £0.2v()

Symbol Parameter Test Conditions Min. Typ.M Max Unit
tPLH CLK to Yx f = OMHz to 170MHz 15 35 ns
tPHL

tsk(0)® Output Skew, Yx to Yx 100 ps

tsk(P) Pulse Skew 400 ps
tsk(PP) Part-to-Part Skew 600 ps
il Rise Time Vo = 0.4V to 1.7V®) 0.5 14 V/ins
t Fall Time Vo =1.7V to 0.4V® 05 1.4 V/ns
tsu G before CLK{, V(THRESHOLD) = VDD/2 0.1 ns
4 G after CLK{ 0.4
NOTES:

1. All typical values are at respective nominal Vbp.

2. This specification is only valid for equal loading of all outputs.

3. Measured at 100MHz.
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OUTPUTENABLE GLITCHSUPPRESSION CIRCUIT

The purpose of the glitch suppression circuitry is to ensure the output enable sequence is synchronized with the clock input such that the output buffer will be
enabled onthe next full period of the input clock (negative edge triggered by the input clock). The Ginput mustbe stable one ten - time prior to the falling edge
ofthe CLKfor predictable operation.

CLK

Gx

-+ tDiIs —P

Yx

G (ten, tois) Relative to CLKY

© 2019 Renesas Electronics Corporation



TEST CIRCUITSAND WAVEFORMS

FROM OUTPUT
UNDER TEST

50002

Al
1 1

NOTES:

1. CL includes probe and jig capacitance.

2. All input pulses are supplied by generators having the following characteristics:
PRR <200MHz; Zo = 50Q; tr < 1.2ns; tF < 1.2ns.

Test Load Circuit

Vob
CLK 50% VoD
ov
tPLH | ——— tPHL | ——

VoH
1.7V or2V
Yx 50% Vob
0.4V -1 0.4V VoL
R tF -+

Voltage Waveforms Propagation Delay Times

Vob
CLK
ov
/ VoH
Any Y 50% VoD —\
VoL

VoH
Any Y 50% Vobp
VoL
tsk©) —m — 4— tsk(0)
Qutput Skew
Vob

CLK 50% Vop
ov
tPLH  —m |<— tPHL
VoH
Yx 50% Vop 4\

tsk(pp) = | tPLH—tPHL |

VoL

Pulse Skew
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PACKAGE DRAWING AND DIMENSIONS (24-PINTSSOP)
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NOTES:

ALL DIMENSIDSING AND TOLERANCING COMPORM 10 ASHE ¥14.5N-1%94 ¥ —
DeTUMS [-A-] &k [-B-] TO BE [ETERMNED AT DATUM PLANE [-H-] I".

DIMENSON E T0 BE DETERMINED AT SEATNG FLANE [ "‘nl =

i
IMENSIONS O AMD E1 ASE TD BE DETERMMED AT DATUM PLAKE |-H- \ III

DIMENSAON [ DOES MOT INCLUDE MOLD FLASH, PROTRUSIONS OR JATE BURRS ]
MOLD FLASH, PROTRUSIDNG OF GATE BURRS SHALL NOT EXCEED .13 rmm FER 308

- I_.
DIMENSA0N ED DOES ROT IRCLUDE INTERLEAD FLASH 0F PROTAUSIONG. INTERLEAD / i
FLASH DB PROTRUSIONS SHALL ROT EXCEED 2% mm PER SIE

i .
DETMIL ©OF FIN © IDEMTIFIER 15 DFTONAL BUT MUST BE LOCATED WITHN IlI — ] -
THE Z0KE INDICATED ||.'."-EE|"_H.]II I

LEAD WIDTH DIMENSION OOES MOT WNCLUDE DANERE PROTAUSION. ALLOWABLE -8
DAMEAR PROTRUSON 15 08 mm N EXCESS OF THE LEAD WIDTH DIMENSION -
AT WAIMUM MATERWL CONDITION. DAMEAR CANWOT BE LOCATED OW THE LOWER

RATIUS OR THE FOOT 3

THESE [MMENSONS APPLY TO THE FLAT SECTION OF THE LEAD BETWEEM
10 AND .25 men FROM THE LEAD TIP B:T,ﬂ[”_ B
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i ALL DIMENSIDNS ARE ™ MILLIWETERS

1] THIS DUTLIRE CONFORNS 10 JEDEC PUSLICATION 3% BECEIRATIIN RO-1055,
WARIATION AR, AB-1_ AB, AL, AD & AE

MARKINGDIAGRAM - { SEE DETAL 8
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ORDERINGINFORMATION

IDT XXXXX XX XX
Device Type Package Process/
Temp. Range
L I Industrial (-40°C to +85°C)

PGG TSSOP — Green

5Vv2310 2.5V to 3.3V High Performance Clock Buffer




IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (“RENESAS”) PROVIDES TECHNICAL
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 skilled in the art 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 for
development of 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 out of 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 o any Renesas resources
expands or otherwise alters any applicable warranties or warranty disclaimers for these products.

Corporate Headquarters

TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan

www.renesas.com

Trademarks

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

(Disclaimer Rev.1.0 Mar 2020)

Contact Information

For further information on a product, technology, the most
up-to-date version of a document, or your nearest sales

office, please visit:
www.renesas.com/contact/
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