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ICS840001I-25

FEMTOCLOCK™ LVCMOS/LVTTL CLOCK GENERATOR

GENERAL DESCRIPTION

The ICS840001I-25 is a General Purpose Clock

Generator and a member of the HiPerClocksTM fam-

ily of high performance devices from IDT. The

ICS840001I-25 can accept frequency from a

22.4MHz to 170MHz and generate a 22.4MHz to

170MHz output. The ICS840001I-25 has excellent phase jitter

performance, from 637kHz – 10MHz integration range. The

ICS840001I-25 is packaged in a small 8-pin TSSOP, making it

ideal for use in systems with limited board space.

FEATURES

• One LVCMOS/LVTTL output, 15Ω output impedence

• Output frequency range:  22.4MHz – 170MHz

• VCO range: 560MHz to 680MHz

• RMS phase jitter @ 125MHz (637kHz - 10MHz):  0.36ps (typical)

• Full 3.3V or 2.5V operating supply

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

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

packages

HiPerClockS™
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BLOCK DIAGRAM PIN ASSIGNMENT
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TABLE 2. PIN CHARACTERISTICS

TABLE 1. PIN DESCRIPTIONS

rebmuN emaN epyT noitpircseD

1 V
DD

rewoP .nipylppusevitisoP

2 NI_FER tupnI pulluP .slevelecafretniLTTVL/SOMCVL.ycneuqerftupniecnerefeR

5,4,3 2_LES,1_LES,0_LES tupnI pulluP
.sniptcelesnoitarugifnocNdnaM

.slevelecafretniLTTVL/SOMCVL

6 DNG rewoP .dnuorgylppusrewoP

7 V
ODD

rewoP .nipylppustuptuO

8 Q tuptuO
.slevelecafretniLTTVL/SOMCVL.tuptuokcolcdedne-elgniS

51 Ω .ecnadepmituptuo

:ETON pulluP .seulavlacipytrof,scitsiretcarahCniP,2elbaTeeS.srotsisertupnilanretniotsrefer

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

C
NI

ecnaticapaCtupnI 4 Fp

C
DP

ecnaticapaCnoitapissiDrewoP
V

DD
V,

ODD
V564.3= 6 Fp

V
DD

V,
ODD

V526.2= 5 Fp

R
PULLUP

rotsiseRpulluPtupnI 15 kΩ

R
TUO

ecnadepmItuptuO 51 Ω
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TABLE 3A. POWER SUPPLY DC CHARACTERISTICS, V
DD

 = V
DDO

 = 3.3V±5%, TA = -40°C TO 85°C

ABSOLUTE MAXIMUM RATINGS

Supply Voltage, V
DD

 4.6V

Inputs, V
I

-0.5V to V
DD 

+ 0.5 V

Outputs, V
O

-0.5V  to V
DDO 

+ 0.5V

Package Thermal Impedance, θ
JA

 129.5°C/W (0 mps)

Storage Temperature, T
STG

-65°C to 150°C

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.

TABLE 3C. LVCMOS/LVTTL DC CHARACTERISTICS, V
DD

 = V
DDO

 = 3.3V±5% OR 2.5V±5%, TA = -40°C TO 85°C

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

V
DD

egatloVylppuSevitisoP 531.3 3.3 564.3 V

V
ODD

egatloVylppuStuptuO 531.3 3.3 564.3 V

I
DD

tnerruCylppuSrewoP 38 Am

I
ODD

tnerruCylppuStuptuO daoLoN 2 Am

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

V
DD

egatloVylppuSevitisoP 573.2 5.2 526.2 V

V
ODD

egatloVylppuStuptuO 573.2 5.2 526.2 V

I
DD

tnerruCylppuSrewoP 08 Am

I
ODD

tnerruCylppuStuptuO daoLoN 2 Am

TABLE 3B. POWER SUPPLY DC CHARACTERISTICS, V
DD

 = V
DDO

 =2.5V±5%, TA = -40°C TO 85°C
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TABLE 4A. AC CHARACTERISTICS, V
DD

 = V
DDO

 = 3.3V±5%, TA = -40°C TO 85°C

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

f
TUO

ycneuqerFtuptuO 4.22 071 zHM

t )Ø(tij
;)modnaR(rettiJesahPSMR

1ETON

:egnaRnoitargetnI,zHM521

zHM01-zHk736
73.0 sp

:egnaRnoitargetnI,zHM52.651

zHM01-zHk736
83.0 sp

t
R

t/
F

emiTllaF/esiRtuptuO %08ot%02 051 056 sp

cdo elcyCytuDtuptuO 74 35 %

.tolPesioNesahPehtotreferesaelP:1ETON

lobmyS retemaraP snoitidnoCtseT muminiM lacipyT mumixaM stinU

f
TUO

ycneuqerFtuptuO 4.22 071 zHM

t )Ø(tij
;)modnaR(rettiJesahPSMR

1ETON

:egnaRnoitargetnI,zHM521

zHM01-zHk736
63.0 sp

:egnaRnoitargetnI,zHM52.651

zHM01-zHk736
53.0 sp

t
R

t/
F

emiTllaF/esiRtuptuO %08ot%02 051 056 sp

cdo elcyCytuDtuptuO 74 35 %

.tolPesioNesahPehtotreferesaelP:1ETON

TABLE 4B. AC CHARACTERISTICS, V
DD

 = V
DDO

 = 2.5V±5%, TA = -40°C TO 85°C
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TYPICAL PHASE NOISE AT 125MHZ @ 3.3V

125MHz
RMS Phase Jitter (Random)

637kHz  to 10MHz = 0.37ps (typical)
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TYPICAL PHASE NOISE AT 156.25MHZ @ 3.3V
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PARAMETER MEASUREMENT INFORMATION

RMS PHASE JITTER OUTPUT RISE/FALL TIME

3.3V OUTPUT LOAD AC TEST CIRCUIT

SCOPE

Qx

LVCMOS

GND

1.65V ± 5%

-1.65V ± 5%

20%

80% 80%

20%

tR tF

t
PERIOD

t
PW

t
PERIOD

odc =

V
DDO

2

x 100%

t
PW

   
Q

V
DD,

V
DDO

2.5V OUTPUT LOAD AC TEST CIRCUIT

Phase Noise Mask

Offset Frequency
f1 f2

Phase Noise Plot

RMS Jitter =   Area Under the Masked Phase Noise Plot

N
o

is
e

 P
o
w

e
r

OUTPUT DUTY CYCLE/PULSE WIDTH/PERIOD

SCOPE

Qx

LVCMOS

GND

1.25V ± 5%

-1.25V ± 5%

V
DD,

V
DDO

Q
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APPLICATION INFORMATION

INPUTS:

LVCMOS CONTROL PINS:

All control pins have internal pullups or pulldowns; additional

resistance is not required but can be added for additional

protection. A 1kΩ resistor can be used.

RECOMMENDATIONS FOR UNUSED INPUT PINS
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POWER CONSIDERATIONS

This section provides information on power dissipation and junction temperature for the ICS840001I-25.

Equations and example calculations are also provided.

1.   Power Dissipation.

The total power dissipation for the ICS840001I-25 is the sum of the core power 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.

Core and Output Power Dissipation

• Power (core, output) = V
DD_MAX

 * (I
DD

 + I
DDO

) = 3.465V * (83mA + 2mA) = 294.5mW

LVCMOS Output Power Dissipation

• Output Impedance R
OUT

 Power Dissipation due to Loading 50Ω to V
DDO

/2

Output Current I
OUT

 = V
DDO_MAX

 / [2 * (50Ω + R
OUT

)] = 3.465V / [2 * (50Ω + 15Ω)] = 26.6mA

• Power Dissipation on the R
OUT

 per LVCMOS output

Power (R
OUT

) = R
OUT

 * (I
OUT

)2  = 15Ω * (26.6mA)2 = 10.6mW per output

• Dynamic Power Dissipation at 156.25MHz

Power (156.25MHz) = C
PD

 * Frequency * (V
DDO

)2  = 6pF * 156.25MHz * (3.465V)2  = 11.26mW per output

Total Power Dissipation

• Total Power

= Power (core, output) + Power Dissipation (R
OUT

) + Dyamic Power Dissipation (156.25MHz)

= 294.5mW + 10.6mW + 11.26mW

= 316.4mW
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TABLE 5.  THERMAL RESISTANCE θθθθθ
JA

 FOR 8-LEAD TSSOP, FORCED CONVECTION

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 = θ
JA
 * Pd_total + T

A

Tj = Junction Temperature

θ
JA
 = Junction-to-Ambient Thermal Resistance

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

T
A
 = Ambient Temperature

In order to calculate junction temperature, the appropriate junction-to-ambient thermal resistance θ
JA

 

must be used. Assuming a

moderate air flow of 1meter per second  and a multi-layer board, the appropriate value is 125.5°C/W per Table 5.

Therefore, Tj for an ambient temperature of 85°C with all outputs switching is:

85°C + 0.316W * 125.5°C/W = 124.7°C.  This is 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 (multi-layer).

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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PACKAGE OUTLINE - G SUFFIX FOR 8 LEAD TSSOP TABLE 7. 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

RELIABILITY INFORMATION

TRANSISTOR COUNT

The transistor count for ICS840001I-25 is: 2588

TABLE 6. 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 AND PACKAGE DIMENSIONS
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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 8. ORDERING INFORMATION

rebmuNredrO/traP gnikraM egakcaP gnigakcaPgnippihS erutarepmeT

52-IGB100048 52IB1 POSSTdael8 ebut C°58otC°04-

T52-IGB100048 52IB1 POSSTdael8 leer&epat0052 C°58otC°04-

FL52-IGB100048 L52IB POSST"eerFdaeL"dael8 ebut C°58otC°04-

TFL52-IGB100048 L52IB POSST"eerFdaeL"dael8 leer&epat0052 C°58otC°04-

.tnailpmocSHoReradnanoitarugifnoceerF-bPehterarebmuntrapehtotxiffus"FL"nahtiwderedroeratahtstraP:ETON
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Innovate with IDT and accelerate your future networks. Contact:

w w w.IDT.com
For Sales
800-345-7015 (inside USA)

+408-284-8200 (outside USA)

Fax: 408-284-2775

www.IDT.com/go/contactIDT

For Tech Support
netcom@idt.com

+480-763-2056

Corporate Headquarters
Integrated Device Technology, Inc.

6024 Silver Creek Valley Road

San Jose, CA 95138

United States

800-345-7015 (inside USA)

+408-284-8200 (outside USA)

© 2009 Integrated Device Technology, Inc. All rights reserved. Product specifications subject to change without notice. IDT, the IDT logo, ICS and HiPerClockS are
trademarks of Integrated 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.
Printed in USA
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