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GENERAL DESCRIPTION
The ICS844021-01 is an Ethernet Clock Generator
and a member of the HiPerClocksTM family of high
performance devices from IDT. The ICS844021-01
uses an 18pF parallel resonant crystal over the
range of 24.5MHz – 34MHz. For Ethernet appli-

cations, a 25MHz crystal is used. The ICS844021-01 has
excellent <1ps phase jitter performance, over the 1.875MHz –
20MHz integration range. The ICS844021-01 is packaged in a
small 8-pin TSSOP, making it ideal for use in systems with
limited board space.

FEATURES

• One Differential LVDS output

• Crystal oscillator interface, 18pF parallel resonant crystal
(24.5MHz – 34MHz)

• Output frequency range:  122.5MHz – 170MHz

• VCO range:  490MHz – 680MHz

• RMS phase jitter @ 125MHz, using a 25MHz crystal
(1.875MHz – 20MHz):  0.32ps (typical) @ 3.3V

• 3.3V or 2.5V operating supply

• 0°C to 70°C ambient operating temperature

• Available in both standard (RoHS 5) and lead-free (RoHS 6)
packages

HiPerClockS™

ICS

ICS844021-01
8-Lead  TSSOP

4.40mm x 3.0mm x 0.925mm
package body
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TABLE 2. PIN CHARACTERISTICS

TABLE 1. PIN DESCRIPTIONS

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU
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R PULLUP rotsiseRpulluPtupnI 15 kΩ
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NOTE: Stresses beyond those listed under Absolute

Maximum Ratings may cause permanent damage to the

device. These ratings are stress specifications only. Functional

operation of product at these conditions or any conditions

beyond those listed in the DC Characteristics or AC Char-

acteristics is not implied. Exposure to absolute maximum rating

conditions for extended periods may affect product reliability.

TABLE 3A. POWER SUPPLY DC CHARACTERISTICS, VDD = 3.3V±5%, TA = 0°C TO 70°C

TABLE 3C. LVCMOS/LVTTL DC CHARACTERISTICS, VDD = 3.3V±5% OR 2.5V±5%, TA = 0°C TO 70°C

TABLE 3B. POWER SUPPLY DC CHARACTERISTICS, VDD = 2.5V±5%, TA = 0°C TO 70°C

ABSOLUTE MAXIMUM RATINGS

Supply Voltage, VDD  4.6V

Inputs, VI -0.5V to VDD + 0.5 V

Outputs, IO (LVDS)
  Continuous Current 10mA

  Surge Current 15mA

Package Thermal Impedance, θJA  129.5°C/W (0 mps)

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

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

V HI egatloVhgiHtupnI
V DD V3.3= 2 V DD 3.0+ V

V DD V5.2= 7.1 V DD 3.0+ V

V LI egatloVwoLtupnI
V DD V3.3= 3.0- 8.0 V

V DD V5.2= 3.0- 7.0 V

I HI tnerruChgiHtupnI V DD V= NI V526.2roV564.3= 5 Aµ

I LI tnerruCwoLtupnI V DD V,V526.2roV564.3= NI V0= 051- Aµ

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

V DD egatloVylppuSeroC 531.3 3.3 564.3 V

V ADD egatloVylppuSgolanA V DD 01.0– 3.3 V DD V

I DD tnerruCylppuSrewoP 57 Am

I ADD tnerruCylppuSgolanA 01 Am

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

V DD egatloVylppuSeroC 573.2 5.2 526.2 V
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I DD tnerruCylppuSrewoP 07 Am

I ADD tnerruCylppuSgolanA 01 Am
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TABLE 4. CRYSTAL CHARACTERISTICS

TABLE 5. AC CHARACTERISTICS, VDD = 3.3V±5% OR 2.5V±5%, TA = 0°C TO 70°C

TABLE 3E. LVDS DC CHARACTERISTICS, VDD = 2.5V±5%, TA = 0°C TO 70°C

TABLE 3D. LVDS DC CHARACTERISTICS, VDD = 3.3V±5%, TA = 0°C TO 70°C
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TYPICAL PHASE NOISE AT 125MHZ @ 3.3V
125MHz

RMS Phase Jitter (Random)
1.875MHz to 20MHz = 0.32ps (typical)
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TYPICAL PHASE NOISE AT 125MHZ @ 2.5V
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PARAMETER MEASUREMENT INFORMATION

OUTPUT RISE/FALL TIME OFFSET VOLTAGE SETUP

LVDS 3.3V OUTPUT LOAD AC TEST CIRCUIT LVDS 2.5V OUTPUT LOAD AC TEST CIRCUIT

RMS PHASE JITTER OUTPUT DUTY CYCLE/PULSE WIDTH/PERIOD
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APPLICATION INFORMATION

FIGURE 2. CRYSTAL INPUt INTERFACE

CRYSTAL INPUT INTERFACE

The ICS844021-01 has been characterized with 18pF parallel
resonant crystals. The capacitor values, C1 and C2, shown in
Figure 2 below were determined using a 25MHz, 18pF parallel

resonant crystal and were chosen to minimize the ppm error.
The optimum C1 and C2 values can be slightly adjusted for
different board layouts.

 

C1 
33p 

X1 
18pF Parallel Crystal 

C2 
27p 

XTAL_OUT 

XTAL_IN 

POWER SUPPLY FILTERING TECHNIQUES

As in any high speed analog circuitry, the power supply pins are
vulnerable to random noise. To achieve optimum jitter perfor-
mance, power supply isolation is required. The ICS844021-01
provides separate power supplies to isolate any high switching
noise from the outputs to the internal PLL. VDD and VDDA should
be individually connected to the power supply plane through vias,
and 0.01µF bypass capacitors should be used for each pin. Fig-
ure 1 illustrates this for a generic VDD pin and also shows that
VDDA requires that an additional10Ω resistor along with a 10µF
bypass capacitor be connected to the VDDA pin. FIGURE 1.  POWER SUPPLY FILTERING

10Ω

V
DDA

10μF

.01μF

3.3V or 2.5V

.01μF

VDD
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LVCMOS TO XTAL INTERFACE

The XTAL_IN input can accept a single-ended LVCMOS signal
through an AC coupling capacitor. A general interface diagram
is shown in Figure 3. The XTAL_OUT pin can be left floating.
The input edge rate can be as slow as 10ns. For LVCMOS
inputs, it is recommended that the amplitude be reduced from
full swing to half swing in order to prevent signal interference
with the power rail and to reduce noise. This configuration
requires that the output impedance of the driver (Ro) plus the

FIGURE 3.  GENERAL DIAGRAM FOR LVCMOS DRIVER TO XTAL INPUT INTERFACE

series resistance (Rs) equals the transmission line impedance.
In addition, matched termination at the crystal input will
attenuate the signal in half. This can be done in one of two
ways. First, R1 and R2 in parallel should equal the transmission
line impedance. For most 50Ω applications, R1 and R2 can be
100Ω. This can also be accomplished by removing R1 and
making R2 50Ω.

R2

Zo = 50

VDD

Ro

Zo = Ro + Rs

R1

VDD

XTAL_IN

XTAL_OUT

.1ufRs

3.3V, 2.5V LVDS DRIVER TERMINATION

A general LVDS interface is shown in Figure 4 In a 100Ω
differential transmission line environment, LVDS drivers
require a matched load termination of 100Ω across near

the receiver input. For a multiple LVDS outputs buffer, if only
partial outputs are used, it is recommended to terminate the
unused outputs.

FIGURE 4. TYPICAL LVDS DRIVER TERMINATION

LVDS Driver

R1
100Ω

–

+

50Ω

50Ω

3.3V or 2.5V

VDD

100Ω Differential Transmission Line
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SCHEMATIC LAYOUT

Figure 5 shows an example of ICS844021-01 application
schematic.  In this example, the device is operated at V

DD 
= 3.3V.

The decoupling capacitor should be located as close as
possible to the power pin. The 18pF parallel resonant 25MHz
crystal is used. The C1 = 33pF and C2 = 27pF are recommended

U1

ICS844021I-01

1
2
3
4

8
7
6
5

VDDA
GND
XTAL_OUT
XTAL_IN

VDD
Q0

nQ0
OE

C1
33pF

18pF nQ

+

-

VDD

Zo = 50 Ohm
X1

25 MHz

R2
100

C4
10u

OE

Zo = 50 Ohm

RU2
Not Install

VDDVDD

RD1
Not Install

To Logic
Input
pins

RU1
1K

R1
10

C3
0.1u

Set Logic
Input to
'1'

Logic Input Pin Examples

Q

C5
0.01u

To Logic
Input
pins

C2
27pF

Set Logic
Input to
'0'

RD2
1K

VDDA
VDD

for frequency accuracy.  For different board layout, the C1 and
C2 may be slightly adjusted for optimizing frequency accuracy.
For the LVDS output drivers, place a 100Ω resistor as close to
the receiver as possible.

FIGURE 5.  ICS844021-01 SCHEMATIC LAYOUT
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POWER CONSIDERATIONS

This section provides information on power dissipation and junction temperature for the ICS844021-01
Equations and example calculations are also provided.

1.   Power Dissipation.
The total power dissipation for the ICS844021-01 is the sum of the core power plus the analog plus the power dissipated in the
load(s).
The following is the power dissipation for V

DD 
= 3.3V + 5% = 3.465V, which gives worst case results.

• Power (core)
MAX

 = V
DD_MAX

 * (I
DD_MAX

 + I
DDA_MAX

) = 3.465V * (75mA + 10mA) = 294.5mW

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 no air

flow and a multi-layer board, the appropriate value is 129.5°C/W per Table 6 below.

Therefore, Tj for an ambient temperature of 70°C with all outputs switching is:
70°C + 0.295W * 129.5°C/W = 108.2°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 8-LEAD TSSOP, FORCED CONVECTION

θθθθθ
JA

 by Velocity (Meters per Second)

0 1 2.5
Multi-Layer PCB, JEDEC Standard Test Boards 129.5°C/W 125.5°C/W 123.5°C/W
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RELIABILITY INFORMATION

TRANSISTOR COUNT

The transistor count for ICS844021-01 is:  2533

TABLE 7. θ
JA

VS. AIR FLOW TABLE FOR 8 LEAD TSSOP

θθθθθ
JA

 by Velocity (Meters per Second)

0 1 2.5
Multi-Layer PCB, JEDEC Standard Test Boards 129.5°C/W 125.5°C/W 123.5°C/W

PACKAGE OUTLINE & DIMENSIONS

PACKAGE OUTLINE - G SUFFIX FOR 8 LEAD TSSOP TABLE 8. PACKAGE DIMENSIONS

 

Reference Document: JEDEC Publication 95, MO-153

LOBMYS
sretemilliM

muminiM mumixaM

N 8

A -- 02.1

1A 50.0 51.0

2A 08.0 50.1

b 91.0 03.0

c 90.0 02.0

D 09.2 01.3

E CISAB04.6

1E 03.4 05.4

e CISAB56.0

L 54.0 57.0

α °0 °8

aaa -- 01.0
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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
applications. Any other applications such as those requiring extended temperature ranges, 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

10-GB120448 10B12 POSSTdael8 ebut C°07otC°0

T10-GB120448 10B12 POSSTdael8 leer&epat0052 C°07otC°0

FL10-GB120448 L10B1 POSST"eerF-daeL"dael8 ebut C°07otC°0

TFL10-GB120448 L10B1 POSST"eerF-daeL"dael8 leer&epat0052 C°07otC°0

.tnailpmocSHoReradnanoitarugifnoceerF-bPehterarebmuntrapehtotxiffus"FL"nahtiwderedroeratahtstraP:ETON
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TEEHSYROTSIHNOISIVER

veR elbaT egaP egnahCfonoitpircseD etaD

A 5T 4 .noitidnoceltitelbatot"%5±V5.2ro"deddA-elbaTscitsiretcarahCCA 80/5/9



ICS844021-01
FEMTOCLOCKS™ CRYSTAL-TO-LVDS CLOCK GENERATOR

Innovate with IDT and accelerate your future networks. Contact:

www.IDT.com
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800-345-7015 (inside USA)
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Fax: 408-284-2775
www.IDT.com/go/contactIDT

For Tech Support
netcom@idt.com
+480-763-2056
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