DATASHEET

BUFFER/CLOCK DRIVER ICSLV810
Description Features

The ICSLV810 is a low skew 1.5V to 2.5V, 1:10 fanout * Packaged in 20-pin QSOP/SSOP

buffer. This device is specifically designed for data * Split 1:10 fanout Buffer

communications clock management. The large fanout from .
a single input line reduces loading on the input clock. The
TTL level outputs reduce noise levels on the part. Typical
applications are clock and signal distribution.

Maximum skew between outputs.of different packages

Block Diagram

CLKIN |
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Pin Assighment
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14 JCL

13 1GND
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11 JCL

20 pin (150mil) SSOP

Pin Descriptions

K8
K7

K6
K5

(>

Pin Pin Pin Pin Desgr
Number Name Type

1 CLKIN Input | Clockput,\\ "\ N
2 GND Power /ConQ ct@\grc}lyﬂef. \& 7/
3 CLK1 Outpyts \Slodkoutput— IO\
4 VDDA, Power\ | Codrecttg +1.5 - (2B VN
5 CLK2 ( Output lock output, (@p
6 GND Power \ | Connect tp;gf\h@\k
7 /(ﬁ_KS W Clock ou?]‘s\\ug >
8 VDDA. | Power” | Copnedtto +R5 - +2.5 V.
9 \&lz@/ Output | &le \&ggu})

1(0/ éQD\ Power %mt to ground.

N NCLKED | Output\\Glogk output.

/_Xg gbl.)KG @\m Clock output.

19) ) /6/ND PM Connect to ground.

14/ CLK7 Output | Clock output.

?\5\ vDDC Power | Connectto +1.5-2.5V.

16 CLK8 Output | Clock output.

17 GND Power | Connect to ground.

18 CLK9 Output | Clock output.

19 CLK10 Output | Clock output.

20 VDDB Power | Connectto+1.5-2.5V.
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External Components

The ICSLV810 requires a minimum number of external
components for proper operation.

Decoupling Capacitors

Decoupling capacitors of 0.01uF must be connected
between VDD and GND, as close to these pins as possible.
For optimum device performance, the decoupling capacitors
should be mounted on the component side of the PCB.
Avoid the use of vias in the decoupling circuit.

Series Termination Resistor

When the PCB trace between the clock outputs and the
loads are over 1 inch, series termination should be used. To
series terminate a 50Q trace (a commonly used trace
impedance) place a 3X2 resistor in series with the clock line,

Absolute Maximum Ratings

Stresses above the ratings listed below can ca
standard values for ICS commercially rated part

parameters are guaranteed only over

as close to the clock output pin as possible. The nominal
impedance of the clock output is 20Q2
PCB Layout Recommendations

For optimum device performance and lowest output phase
noise, the following guidelings_should be observed.

should be mounted on
se to the VDD pins

een the

he PCB tace to VDD

ible, as should the PCB

1) The 0.01uF decoupling capac
the component side of the
as possible. No vias

33Qseries termination resistor, if
close to the clock output.

-1.,3 of the specifications is not implied.
rmaffect product reliability. Electrical
ature range.

temcy( )

Rating

Supply Voltage, VDD M/{)(N

All Inputs and Outputs \\ N

\> -0.5Vto VDDA + 1.2V

Ambient Opera)n@TempeM) \

> | -40t0+85°C

Reco

IDT™ /ICS™ BUFFER/CLOCK DRIVER

Storage Temp/g@ure -65to +150°C
Junchon/Temp@K}u/ 125°C
Soldering Temperatiie. S 260°C
NN
ende ration itions
Pararfieter Min. | Typ. | Max. | Units
Ambien\t\Operating Temperature -40 +85 °C
Power Supply Voltage (measured with respect to GND), VDDA 1.425 2.625 \Y
Power Supply Voltage (measured with respect to GND), VDDB 1.425 2.625 \Y
Power Supply Voltage (measured with respect to GND), VDDC 1.425 2.625 \Y
ICSLV810 REV H 051310




ICSLV810

BUFFER/CLOCK DRIVER FAN OUT BUFFER

DC Electrical Characteristics—CLKIN and Bank A

VDDA = 2.5 V, Ambient Temperature -40° C to +85° C

Parameter Symbol Conditions Min. Typ. Max. | Units
Operating Voltage VDDA 1.425 2.625 V
Quiescent Power Supply IDDA | No Load
Current F =40 MHz 15 mA
Short Circuit Current los CLK1-5 * mA
Input High Voltage, Guaranteed 1.6 9 V
CLKIN ViH Logic Level <>

High
Input Low Voltage, ViL Guaranteed 0.8 \Y%
CLKIN Logic Level Low
Output High Voltage Voy | VIN=VIHor | A 1.8 \Y
VIL
Output Low Voltage VoL | VIN=VIHor loL = Q (4 0.4 Vv
VIL QN
Input High Current lH VDD = pax (( )I =24V && \\ 1 A
Input Low Current I VDD = m?a& @N =0.5V \& Q —/ -1 MA
Input High Current I VDD/5 VNV N/ 20 A
= ma N\ ©
Input Capacitance CIN (\/INy\})\Y\\I\I\gi% F\k\ " 5 6.0 pF
Output Capacitance Co Byt =0V, \ 5.5 8.0 pF
N

DC Electrical

VDDB m iefit Temperature:4Q0-Quto +85° C, unless otherwise noted

racteristics—B

NI~
Note1: This parameter is nof\ested, &tee% .
B@

Parameter \\ | Symbo] \\'Conditions Min. Typ. | Max. | Units
| Operating Voltage) )| VDDB 1.425 2.625 v
Ngs(cé t Powef,” | IDDB \MPDB=25V
Su urrent No Load 7m A
F = 40 MHz
VDDB = 1.5V
No Load 3m A
F = 40 MHz
Short Circuit los |VDDB=15V CLK8-10 +35 mA
Current VDDB = 2.5 V CLK8-10 +80 mA
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Parameter Symbol Conditions Min. Typ. Max. | Units
Output High Voltage | Voy | VDDB=1.5V loH=-7 mA 1.1 Y
VIN = VIH or VIL
VvDDB =25V loH = -7 mA 1.8 \
VIN = VIH or VIL
Output Low Voltage VoL |VDDB=1.5V loL=12 mA 0.42 \Y
VIN = VIH or VIL
VDDB =25V loL=12 mA S 4 %
VIN = VIH or VIL
Input High Current lH VDDB = max <Q \ JN MA
Input Low Current liL VDDB = max -1 pA
Input High Current I VDDB = max, 20 MA
VIN = VDD (max)
Input Capacitance CIN VIN = 0V, Note1 (< \1 6.0 pF
Output Capacitance | CouT | Voyt=0V, < 8.0 pF
Note 1 (\
Note1: This parameter is not tested, guarante€e @ Q@
DC Electrical Characteristics—Ba
VDDC = 2.5 V, Ambient Temperature (4(&\\6\ unl/s\@e ¢ noted
Parameter Symbol | (p \\ /éqq —/ Min. Typ. | Max. | Units
Operating Voltage YQBCJ N/ 2/\\ﬁ 1.425 2.625 Vv
Quiescent Power DC |V 25V sw
Supply Current No Load 3m A
Lo\
VDDC Vo
No K 2m A
Short Cirguit Currant | \V10s | \DRQ=1.5 V CLK6-7 +35 mA
) \WDDC =25V CLK6-7 +80 mA
gh Voltage | Voy |VDDC =15V loH=-7mA | 11 v
VIN = VIH or VIL
VvDDC =25V loH = -7 mA 1.8 \
VIN = VIH or VIL
Output Low Voltage Vo |VDDC=15V loL=12 mA 0.42 %
VIN = VIH or VIL
VDDC =25V loL=12 mA 0.4 v
VIN = VIH or VIL
Input High Current IIH VDDC = max 1 MA
Input Low Current L VDDC = max -1 pA
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Parameter Symbol Conditions Min. Typ. Max. | Units
Input High Current I VDDC = max, 20 MA
VIN = VDD (max)
Input Capacitance CIN VIN = 0V, Note1 5 6.0 pF
Output Capacitance Cout | Vour=0V, 5.5 8.0 pF
Note 1
Note1: This parameter is not tested, guaranteed by design. S

AC Electrical Characteristics—Bank A

VDDA = 2.5V, Ambient Temperature -40° C to +85° C

Parameter Symbol Conditions Min, | Typ. | Max.| Units
Output Skew: skew between tsk(0) CL =38pF, 200> 200 ps
outputs of same package RL = 500
Figure 3 «((\

Pulse Skew: skew between tsk(P) CL =37 -2 200 ps
opposite transitions of same @) Q
output (tPLH-tPHL) %’@ M @
Propagation Delay tpLH / tp%)ﬂ \bE\N// w 26 | 35 ns
< %@ P o
Part to Part Skew &%M 3pF \)) -650 650 ps
L=5

N

= Figure & A\
Output Rise Time }v@ CK N\ 0.8 ns
20% to 80% ﬂ @
Output Fall Tire tf(o) &%:% pF, 0.8 ns
80% to 20% RL, = 500Q
Additive Jitter NN\ MAI Outputs 50 ps

Duty % \} w CL =3 pF, 45 55 %
VDD N RL = 500Q
@Qty Cycle, VDDA .8V DC 40 50 | 60 %

/F/requer%/ Range 1 133 MHz

IDT™ /ICS™ BUFFER/CLOCK DRIVER 6 ICSLV810 REV H 051310




ICSLV810

BUFFER/CLOCK DRIVER FAN OUT BUFFER

AC Electrical Characteristics—Bank B

VDDB = 2.5 V, Ambient Temperature -40° C to +85° C, unless otherwise noted

Parameter Symbol Conditions Min. | Typ. | Max.| Units
Output Skew: skew between tsk()C L = 3 pF, RL = 500Q -200 200 ps
outputs of same package Figure 3
Pulse Skew: skew between tsk(P) CL = 3 pF, RL = 500Q -200 200 ps
opposite transitions of same Figure 4
output (tPLH-tPHL) & @
Propagation Delay toLH/ tpHL | CL = 3pF, RL =500Q, 5 5& ns
VDDB =15V
Figure 2
CL =3pF, RL =500, 5 N6 | 35 ns
VDDB = 2.
Figure 2
Part to Part Skew CL=3 pF = -1 1 ns
VDDB = 1.5 {
Flgu

/RN
_W L = 500Q E\;& 650 | ps
@
igute.5

Output Rise Time 23 pF/RL = D 1.0 ns
20% to 80%

> 0.8 ns

= 500Q 1.0 ns
Vv

Q%é\g}ﬁﬁ, RL = 500Q 0.8 ns
Vv

B=25V

\@
Additive Ji Ml Outputs, 34 ps
VDDB =15V
All Outputs, 50 ps
\ VDDB =2.5V
Cyc DC CL =3 pF, 45 55 %
d at VD /2 RL = 500Q

Duty Cycle, VDDB = 1.8V DC 40 50 | 60 %
Output Frequency Range 1 133 MHz

Output Fall Time
80% to 20%
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AC Electrical Characteristics—Bank C

VDDC = 2.5 V, Ambient Temperature -40° C to +85° C, unless otherwise noted

Parameter Symbol Conditions Min. | Typ. Max.| Units
Output Skew: skew between tsk()C L = 3 pF, RL = 500Q2 -200 200 ps
outputs of same package Figure 3
Pulse Skew: skew between tsk(p) CL = 3 pF, RL = 500Q -200 200 ps
opposite transitions of same Figure 4
output (tPLH-tPHL) & @
Propagation Delay totH/ tpHL | CL = 3 pF, RL = 5000, i ns
vDDC =15V
Figure 2
CL = 3 pF, RL = 50002, 5 26 | 35 | ns
VDDC = 2.
Figure 2 (\
Part to Part Skew CL=38pF, R.= -1 1 ns
VDDC =15V <<
Figure i (N
8 pF,RL = 500Q 650 | ps
=2.5
(RGNS =
Output Rise Time tro) ' /Cr=3pF/RL = D 1.0 ns
20% to 80% Q @n =15V
Cr< 3 pF; %gﬁi?ﬁ 0.8 ns
P @%\
Output Fall Time \@ < SOOQ 1.0 ns
80% to 20% (y@%@\ Vv
%@R@fﬁ RL = 500Q 0.8 ns
N C=25V
Additive Ji \ATl Outputs, 34 ps
vDDC =15V
All Outputs, 50 ps
\ VDDC =25V
Cyg DC CL =3 pF, 45 55 %
d at VD /2 RL = 500Q
Duty Cyele, VDDC=1.8V DC 40 50 | 60 %
Output Frequency Range 1 133 | MHz
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Thermal Characteristics for 20QSOP

Parameter Symbol Conditions Min. | Typ. |Max.| Units

Thermal Resistance Junction to 04a Still air 135 °C/W
Ambient 0,4 | 1 m/s air flow 93 °C/W
0,a 3 m/s air flow ?Q\ °C/W

Thermal Resistance Junction to Case 0,c 60 °C/W

Thermal Characteristics for 20SOIC i @&

Parameter Symbol |  Conditions N\ TypsMax. | Units

Thermal Resistance Junction to 0Ja Still air 83 °C/W
Ambient 0ya | 1 m/s air flow M °C/W
0,0 | 3m/s a(r@\ 58 °C/W

Thermal Resistance Junction to Case 0yc \\_7/& = °C/W
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From Output
Under Test

CL=3pF :|: 500 ohm
Figure 1. Load Circuit - B
| | VIH
Input_7§ ; \Vi
| teLn [ YT b
. ‘ |
Vou
Output J L VoL
Figure 2. Propagation Delay
Input
tpLH1 tpHL 1
> e — e
[ Vor
Output 1 / tex tox VoL
e
Output 2 ! |
—» e —» —
tpLH2 tprL 2

( tsk(o)=ItpLHz-tpuiz | OF [tpni-teuia | )
Figure 3. Output Skew
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Package Outline and Package Dimensions (20-pin QSOP, 150 Mil. Body)

Package dimensions are kept current with JEDEC Publication No. 95

20 Millimeters Inches*

. Symbol Min Max\\| Min Max

A 1.351 [ /75 \\053. | 069

Al 0.10 | \0.25~\.0040 | .010

E1 [E] A2 AN .059

e b 020\ 830~ 0.008 | 0.012
C 0Q.180N\\ .25 | .007. | 010

u u u u | D 8588 | V.75 | .337. | 344

HE v fa\\ 5.808> .20 | .228. | 244

\\EY—~ | 380 Aoo 150 | .157
4( |\ 0.633Bask) 0.025 Basic
L .

0. .016. | 050
N\ \8° 0° 8°
olli

o | ol
/*F\OJ ference ow
<

ng dimensions in mm.
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Package Outline and Package Dimensions (20-pin SSOP, 209 Mil. Body)
Package dimensions are kept current with JEDEC Publication No. 95

2:0 ~ -~ :] _ Millimeters Inches*
\ Symbol Min Max Min Max
A — 2000 — .079
A1 0.05 — .002 —
INDEX A2 1.65 | A.B5 \\065 .073
AREA 022 | \0.38, 10009 | 0.015
c 0.09>\\0.2% )\0035 | .010
D 6.9QR | 80— .271. | 295
E \7.408 20 | .291. 323
E1 580 | 560 | 197 | .220
= 0:65,Basic 0.0256 Basic
\\L) | 0550 95 | .022. | 087
(o & o
or ref&&c//@/only. IiNg dimensions in mm.
A A
2 <
\ c

(N2 c

/k.[%

Ordering Information

Part / Order Numbér{  Marking Shipping Packaging Package Temperature
LV810RILE \4Z>/e.10R|LF \Yubes 20-pin QSOP -40 to +85° C
|.V810R|(|<f 10RILF Tape and Reel 20-pin QSOP -40 to +85° C
Lv8 ) \LVBAOFILER, NN Tubes 20-pin SSOP -40 to +85° C
L\BIOFILFY JLV810FILE\\ Tape and Reel 20-pin SSOP -40 to +85° C

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

"LF" suffix to the'patt number are the Pb-Free configuration and are RoHS compliant.

While the information rresented herein has been checked for both accuracy and reliability, Integrated Device Technology (IDT) assumes no responsibility
for either its use or for the infringement of any patents or other rights of third parties, which would result from its use. No other circuits, patents, or licenses
are implied. This product is intended for use in normal commercial applications. Any other applications such as those requiring extended temperature range,
high reliability, or other extraordinary environmental requirements are not recommended without additional processing by IDT. IDT reserves the right to
change any circuitry or specifications without notice. IDT does not authorize or warrant any IDT product for use in life support devices or critical medical
instruments.
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Revision History

Rev. | Originator Date | Description of Change

A P.Griffith 03/25/05 | New device/datasheet.

B P.Griffith 05/02/05 | Released from Preliminary to final; changed Short Circuit Current parameter in 2.5 V DC
Char table to +80 mA; changed Short Circuit Current parameter in 3.5 V DC Char table to
+35 mA

C P.Griffith 05/12/05 | Added bullet in “Features” for operating voltage of 2.5 V on Bank A an ecified that

operating voltages of 1.5 and 2.5 V are on Banks B and
and pin 1 from IN to CLKIN; removed +1.5 V spec from pin4 8 igns; added
“VDDA + 1.2 V” to “All Inputs and Outputs” section of Abs r@ Ratings; added
min and max values for Banks A, B, and C “Powe q Recommended

e a separate table
e a separate table

for Banks A, B, and C; expanded AC ElectricalCha
for Banks A, B, and C;

D P.Griffith 06/21/05 | Added 209 mil 20-pin SSOP package@qering info.

E K. Beckmeyer | 07/27/05 | Specified operating voltage on Bank A W .5V, igures 4 and 5 on page
10 to explain Pulse Skew and Part-to-Part 6 ( quency Max
Specification to 133MHz in AC Electrical C d C; Added Duty
Cycle Spec for VDD = 1.5V in 3 , C; Changed CLK
conditions in DC Electricéj\cg tab ; ved SOIC package.

F K. Beckmeyer | 10/13/05 | Added “LF” packaging anéﬁide\rw both “R”a\d(F”S‘Q\aéﬁages.

G 12/17/09 | Added EOL note for figh-gsen patts.’, >
H 05/13/10 | Removed EOL rote-and(non-yseén orderafes. "))

TR @%\fv
S5

<
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Inno h'IDT and accelerate your future networks. Contact:

For Sales For Tech Support
800-345-7015 www.idt.com/go/clockhelp
408-284-8200

Fax: 408-284-2775

Corporate Headquarters
Integrated Device Technology, Inc.
www.idt.com

I | I D Iw © 2006 Integrated Device Technology, Inc. All rights reserved. Product specifications subject to change without notice. IDT and the IDT logo are trademarks of Inte grated Device

Technology, Inc. Accelerated Thinking is a service mark of Integrated Device Technology, Inc. All other brands, product names and marks are or may be trademarks or registered
trademarks used to identify products or services of their respective owners.
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