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GENERAL DESCRIPTION
The ICS854S14I is a high speed 1-to-4 Differential-
to-LVDS Fanout Buffer and is a member of the
HiPerClockS™  family of high performance clock
solutions from IDT. The ICS854S14I is optimized
for high speed and very low output skew, making

it suitable for use in demanding applications such as SONET,
1 Gigabit and 10 Gigabit Ethernet, and Fibre Channel. The
internally terminated differential input and VREF_AC pin allow
other differential signal families such as LVPECL, LVDS, and
SSTL to be easily interfaced to the input with minimal use of
external components. The device also has output enable pins
which may be useful for system test and debug purposes.

APPLICATIONS:

• Processor clock distribution

• 622MHz central office clock distribution

• High speed network routing

• Wireless basestations

• Serdes LVPECL output to FPGA LVDS input translator

• Fibre channel clock distribution

• AMC clock driver for ATCA systems

• Gigabit ethernet clock distibution

FEATURES
• Four differential LVDS outputs

• IN, nIN pair can accept the following differential input levels:
LVPECL, LVDS, SSTL

• 50Ω internal input termination to VT

• Output frequency: 1.5GHz

• Output skew:  30ps (typical)

• Part-to-part skew:  TBD

• Additive phase jitter, RMS:  0.135ps (typical)

• Propagation delay:  1.1ns (typical)

• 2.5V operating supply

• -40°C to 85°C ambient operating temperature

• Available in both standard (RoHS 5) and lead-free (RoHS 6)
packages
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The Preliminary Information presented herein represents a product in pre-production. The noted characteristics are based on initial product characterization
and/or qualification. Integrated Device Technology, Incorporated (IDT) reserves the right to change any circuitry or specifications without notice.
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TABLE 1. PIN DESCRIPTIONS

TABLE 2. PIN CHARACTERISTICS

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

R PULLUP rotsiseRpulluPtupnI 15 kΩ

rebmuN emaN epyT noitpircseD

42,31,21,1 DNG rewoP .dnuorgylppusrewoP

3,2 0Qn,0Q tuptuO .slevelecafretniSDVL.riaptuptuolaitnereffiD

5,4 1Q,1Qn tuptuO .slevelecafretniSDVL.riaptuptuolaitnereffiD

91,81,7,6 V DD rewoP .snipylppusevitisoP

8 NIn tupnI 05.tupnikcolclaitnereffidgnitrevnI Ω Votnoitanimrettupnilanretni T.

9 VT tupnI .tupninoitanimreT

01 NI tupnI 05.tupnikcolclaitnereffidgnitrevni-noN Ω Votnoitanimrettupnilanretni T.

11 V CA_FER tuptuO .snoitacilppadelpuoc-CArofegatlovecnerefeR

51,41 2Qn,2Q tuptuO .slevelecafretniSDVL.riaptuptuolaitnereffiD

71,61 3Q,3Qn tuptuO .slevelecafretniSDVL.riaptuptuolaitnereffiD

,12,02
32,22

,2EO,3EO
0EO,1EO

tupnI pulluP

.delbanesiriaptuptuoeht,HGIHcigolnehW.elbanetuptuohgihevitcA
xEOehT.etatsecnadepmihgihanisiriaptuptuoeht,WOLcigolnehW
ehtfoetatspu-rewoptluafedehtosrotsiserpulluplanretninaevahsnip

.slevelecafretniLTTVL/SOMCVL.delbaneerastuptuo
:ETON pulluP .seulavlacipytrof,scitsiretcarahCniP,2elbaTeeS.srotsisertupnilanretniotsrefer
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 FIGURE 1.  OE  TIMING DIAGRAM

OE[0:3]
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TABLE 3. OEX TRUTH TABLE

stupnI stuptuO

NI NIn 0EO 0Q 0Qn

0 1 1 0 1

1 0 1 1 0

X X 0 Z-IH Z-IH

NI NIn 1EO 1Q 1Qn

0 1 1 0 1

1 0 1 1 0

X X 0 Z-IH Z-IH

NI NIn 2EO 2Q 2Qn

0 1 1 0 1

1 0 1 1 0

X X 0 Z-IH Z-IH

NI NIn 3EO 3Q 3Qn

0 1 1 0 1

1 0 1 1 0

X X 0 Z-IH Z-IH
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TABLE 4A. POWER SUPPLY DC CHARACTERISTICS, VDD = 2.5V ± 5%; TA = -40°C TO 85°C

ABSOLUTE MAXIMUM RATINGS

NOTE: Stresses beyond those listed under Absolute

Maximum Ratings may cause permanent damage to the

device. These ratings are stress specifications only. Functional op-

eration of product at these conditions or any conditions beyond

those listed in the DC Characteristics or AC Characteristics is not

implied. Exposure to absolute maximum rating conditions for ex-

tended periods may affect product reliability.

Supply Voltage, VDD  4.6V

Inputs, VI -0.5V to VDD + 0.5 V

Outputs, IO (LVDS)
  Continuous Current 10mA
  Surge Current 15mA

Input Current, IN, nIN ±50mA

VT Current, IVT ±100mA

Input Sink/Source, IREF_AC ± 0.5mA

Operating Temperature Range, TA -40°C to +85°C

Storage Temperature, TSTG -65°C to 150°C

Package Thermal Impedance, θJA 50.2°C (0 mps)
   (Junction-to-Ambient)

TABLE 4B. LVCMOS/LVTTL DC CHARACTERISTICS, VDD = 2.5V ± 5%; TA = -40°C TO 85°C

TABLE 4C. DIFFERENTIAL DC CHARACTERISTICS, VDD = 2.5V ± 5%; TA = -40°C TO 85°C

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

V DD egatloVylppuSevitisoP 573.2 5.2 526.2 V

I DD tnerruCylppuSrewoP 88 Am

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

V HI egatloVhgiHtupnI 7.1 V DD 3.0+ V

V LI egatloVwoLtupnI 0 7.0 V

I HI tnerruChgiHtupnI ]3:0[EO V DD V= NI V526.2= 5 Aµ

I LI tnerruCwoLtupnI ]3:0[EO V DD V,V526.2= NI V0= 051- Aµ

lobmyS lobmyS lobmyS lobmyS lobmyS retemaraP retemaraP retemaraP retemaraP retemaraP snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT muminiM muminiM muminiM muminiM muminiM lacipyT lacipyT lacipyT lacipyT lacipyT mumixaM mumixaM mumixaM mumixaM mumixaM stinU stinU stinU stinU stinU

R NI ecnatsiseRtupnIlaitnereffiD )NIn,NI( TV-ot-NI 04 05 06 Ω
V HI egatloVhgiHtupnI )NIn,NI( 2.1 V DD V

V LI egatloVwoLtupnI )NIn,NI( 0 V HI 51.0- V

V NI gniwSegatloVtupnI 51.0 8.2 V

V CA_FER egatloVecnerefeR V DD 24.1- V DD 73.1- V DD 23.1- V

V NI_FFID gniwSegatloVtupnIlaitnereffiD 3.0 4.3 V

I NI 1ETON;tnerruCtupnI )NIn,NI( 53 Am

.ngisedybdeetnarauG:1ETON
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TABLE 4D. LVDS DC CHARACTERISTICS, VDD = 2.5V ± 5%; TA = -40°C TO 85°C

TABLE 5. AC CHARACTERISTICS, VDD = 2.5V ± 5%; TA = -40°C TO 85°C

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

V DO egatloVtuptuOlaitnereffiD 053 Vm

Δ V DO
V DO egnahCedutingaM 05 Vm

V SO egatloVtesffO 2.1 V

Δ V SO
V SO egnahCedutingaM 05 Vm

lobmyS retemaraP noitidnoC muminiM lacipyT mumixaM stinU

f XAM ycneuqerFtuptuOmumixaM 5.1 zHG

t DP

;)laitnereffiD(;yaleDnoitagaporP
1ETON

1.1 sn

t )o(ks 4,2ETON;wekStuptuO 03 sp

t )pp(ks 4,3ETON;wekStraP-ot-traP DBT sp

t tij
;SMR,rettiJesahPevitiddAreffuB

noitcesrettiJesahPevitiddAotrefer
:egnaRnoitargetnI,zHM002

zHM02-zHk21 531.0 sp

tR/tF emiTllaF/esiRtuptuO %08ot%02 071 sp

taderusaemerasretemarapllA ≤ .detonesiwrehtosselnuzHG1
.tniopgnissorctuptuolaitnereffidehtottniopgnissorctupnilaitnereffidehtmorfderusaeM:1ETON

.snoitidnocdaollauqehtiwdnaegatlovylppusemasehttastuptuoneewtebwekssadenifeD:2ETON
.stniopssorclaitnereffidtuptuoehttaderusaeM

segatlovylppusemasehttagnitareposecivedtnereffidnostuptuoneewtebwekssadenifeD:3ETON
derusaemerastuptuoeht,ecivedhcaenostupnifoepytemasehtgnisU.snoitidnocdaollauqehtiwdna

.stniopssorclaitnereffidehtta
.56dradnatSCEDEJhtiwecnadroccanidenifedsiretemarapsihT:4ETON
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PARAMETER MEASUREMENT INFORMATION

OUTPUT LOAD AC TEST CIRCUIT DIFFERENTIAL INPUT LEVEL

OUTPUT SKEWPART-TO-PART SKEW

OUTPUT RISE/FALL TIME PROPAGATION DELAY
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SINGLE ENDED & DIFFERENTIAL INPUT VOLTAGE SWING

VIN, VOUT

400mV 
(typical)

VDIFF_IN, VDIFF_OUT

800mV 
(typical)

OFFSET VOLTAGE SETUP

➤

➤

➤
100

out

out

LVDSDC Input VOD/Δ VOD

VDD

out

out

LVDSDC Input ➤

➤

➤
VOS/Δ VOS

VDD

DIFFERENTIAL OUTPUT VOLTAGE SETUP



IDT™ / ICS™ LVDS FANOUT BUFFER 8 ICS854S14AKI  REV. A   FEBRUARY 23, 2007

ICS854S14I
LOW SKEW, 1-TO-4 DIFFERENTIAL-TO-LVDS FANOUT BUFFER PRELIMINARY

APPLICATION INFORMATION

LVPECL INPUT WITH BUILT-IN 50ΩΩΩΩΩ TERMINATIONS INTERFACE

The IN /nIN with built-in 50Ω terminations accepts LVDS,
LVPECL, LVHSTL, CML, SSTL and other differential signals.
The signal must meet the V

PP
 and V

CMR
 input requirements.

Figures 2A to 2F show interface examples for the HiPerClockS
IN/nIN input with built-in 50Ω terminations driven by the most

common driver types. The input interfaces suggested here are
examples only. If the driver is from another vendor, use their
termination recommendation. Please consult with the vendor
of the driver component to confirm the driver termination
requirements.

FIGURE 2A. HIPERCLOCKS IN/nIN INPUT WITH BUILT-IN 50ΩΩΩΩΩ
DRIVEN BY AN LVDS DRIVER

FIGURE 2B. HIPERCLOCKS IN/nIN INPUT WITH  BUILT-IN 50ΩΩΩΩΩ
DRIVEN BY AN LVPECL DRIVER

IN

nIN

VT

2.5V

LVDS

3.3V or 2.5V

Zo = 50 Ohm

Zo = 50 Ohm

Receiver
With
Built-In
50 Ohm

Zo = 50 Ohm

Receiver
With
Built-In
50 Ohm

Zo = 50 Ohm

IN

nIN

VT

2.5V2.5V

R1
18

2.5V LVPECL

FIGURE 2E. HIPERCLOCKS IN/nIN INPUT WITH BUILT-IN 50ΩΩΩΩΩ
DRIVEN BY A 3.3V LVPECL DRIVER

FIGURE 2C. HIPERCLOCKS IN/nIN INPUT WITH BUILT-IN 50ΩΩΩΩΩ
DRIVEN BY AN OPEN COLLECTOR CML DRIVER

FIGURE 2D. HIPERCLOCKS IN/nIN INPUT WITH  BUILT-IN 50ΩΩΩΩΩ
DRIVEN BY A CML DRIVER WITH

BUILT-IN 50ΩΩΩΩΩ PULLUP

Zo = 50 Ohm

2.5V

Zo = 50 Ohm

IN

nIN

VT

Receiver
With
Built-In
50 Ohm

2.5V

CML - Open Collector

IN

nIN

VT

Receiver
With
Built-In
50 Ohm

2.5V

Zo = 50 Ohm

Zo = 50 Ohm

CML - Built-in 50 Ohm Pull-up

2.5V

FIGURE 2F. HIPERCLOCKS IN/nIN INPUT WITH BUILT-IN 50ΩΩΩΩΩ
DRIVEN BY A 3.3V CML DRIVER WITH

BUILT-IN PULLUP
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Zo = 50 Ohm
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50 Ohm
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OUTPUTS:
LVDS Output
All unused LVDS outputs can be left floating. We recommend
that there is no trace attached. Both sides of the differential output
pair should either be left floating or terminated.

RECOMMENDATIONS FOR UNUSED INPUT AND OUTPUT PINS

FIGURE 3.  TYPICAL LVDS DRIVER TERMINATION

2.5V LVDS DRIVER TERMINATION

Figure 3 shows a typical termination for LVDS driver in
characteristic impedance of 100Ω differential (50Ω single)

2.5V

100 Ohm Differential Transmission Line

2.5V

LVDS_Driv er

R1
100

+

-

100ΩΩΩΩΩ Differential Transmission Line

transmission line environment. For buffer with multiple LVDS
driver, it is recommended to terminate the unused outputs.

INPUTS:
LVCMOS CONTROL PINS:
All control pins have internal pull-ups;  additional resistance is
not required but can be added for additional protection. A 1kΩ
resistor can be used.

EXPOSED PAD

Expose Metal Pad

(GROUND PAD)

GROUND PLANE

SOLDER

SIGNAL
TRACE

SIGNAL
TRACE

THERMAL VIA

SOLDER MASK

FIGURE 4.  P.C. BOARD FOR EXPOSED PAD THERMAL RELEASE PATH EXAMPLE

THERMAL RELEASE PATH

The expose metal pad provides heat transfer from the device to
the P.C. board. The expose metal pad is ground pad connected
to ground plane through thermal via. The exposed pad on the
device to the exposed metal pad on the PCB is contacted through

solder as shown in Figure 4. For further information, please refer
to the Application Note on Surface Mount Assembly of Amkor’s
Thermally /Electrically Enhance Leadframe Base Package, Amkor
Technology.
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POWER CONSIDERATIONS

This section provides information on power dissipation and junction temperature for the ICS854S14I.
Equations and example calculations are also provided.

1.   Power Dissipation.
The total power dissipation for the ICS854S14I is the sum of the core power plus the power dissipated in the load(s).
The following is the power dissipation for V

DD 
= 2.5V + 5% = 2.625V, which gives worst case results.

• Power_
MAX

 = V
DD_MAX

 * I
DD_MAX

 = 2.625V * 88mA = 231mW

2.   Junction Temperature.
Junction temperature, Tj, is the temperature at the junction of the bond wire and bond pad and directly affects the reliability of the
device. The maximum recommended junction temperature for HiPerClockSTM devices is 125°C.

The equation for Tj is as follows:  Tj = θJA * Pd_total + TA

Tj = Junction Temperature

θJA = Junction-to-Ambient Thermal Resistance

Pd_total = Total Device Power Dissipation (example calculation is in section 1 above)
TA

 = Ambient Temperature

In order to calculate junction temperature, the appropriate junction-to-ambient thermal resistance θJA
 
must be used. Assuming a

moderate air flow of 1 meter per second and a multi-layer board, the appropriate value is 43.9°C/W per Table 6 below.

Therefore, Tj for an ambient temperature of 85°C with all outputs switching is:
85°C + 0.231W * 43.9°C/W = 95.1°C.  This is well below the limit of 125°C.

This calculation is only an example. Tj will obviously vary depending on the number of loaded outputs, supply voltage, air flow, and
the type of board (single layer or multi-layer).

TABLE 6.  THERMAL RESISTANCE θθθθθ
JA

 FOR 24-PIN VFQFN, FORCED CONVECTION

θθθθθ
JA

 by Velocity (Meters per Second)

0 1 2.5
Multi-Layer PCB, JEDEC Standard Test Boards 50.2°C/W 43.9°C/W 39.3°C/W
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RELIABILITY INFORMATION

TRANSISTOR COUNT

The transistor count for ICS854S14I is:  288

TABLE 7. θ
JA

VS. AIR FLOW TABLE FOR 24 LEAD VFQFN

θθθθθ
JA

 vs. 0 Air Flow (Meters per Second)

0 1 2.5
Multi-Layer PCB, JEDEC Standard Test Boards 50.2°C/W 43.9°C/W 39.3°C/W
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TABLE 8. PACKAGE DIMENSIONS FOR 24 LEAD VFQFN

PACKAGE OUTLINE - K SUFFIX FOR 24 LEAD VFQFN

 

Reference Document:  JEDEC Publication 95, MO-220

NOITAIRAVCEDEJ
SRETEMILLIMNISNOISNEMIDLLA

LOBMYS MUMINIM MUMIXAM

N 42

A 08.0 0.1

1A 0 50.0

3A ecnerefeR52.0

b 81.0 03.0

e CISAB05.0

ND
6

NE
6

D 4

2D 03.2 55.2

E 4

2E 03.2 55.2

L 03.0 05.0
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While the information presented herein has been checked for both accuracy and reliability, Integrated Device Technology, Incorporated (IDT) assumes no responsibility for either its use or for
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 and
industrial applications. Any other applications such as those requiring 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.

TABLE 9. ORDERING INFORMATION

rebmuNredrO/traP gnikraM egakcaP gnigakcaPgnippihS erutarepmeT

IKA41S458 DBT ,NFQFVdaeL42 ebut C°58otC°04-

TKA41S458 DBT NFQFVdaeL42 leer&epat0052 C°58otC°04-

FLIKA41S458 LIA41S NFQFV"eerF-daeL"daeL42 ebut C°58otC°04-

TFLIKA41S458 LIA41S NFQFV"eerF-daeL"daeL42 leer&epat0052 C°58otC°04-

.tnailpmocSHoReradnanoitarugifnoceerF-bPehterarebmuntrapehtotxiffus"FL"nahtiwderedroeratahtstraP:ETON
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