@ IDT Low Skew, 1-to-4, Crystal-to-LVCMOS/  1CS83904-02
" LVTTL Fanout Buffer

DATA SHEET

GENERAL DESCRIPTION

The ICS83904-02 is a low skew, high performance 1-to-4 Crystal-
to-LVCMOS Fanout Buffer. The 1CS83904-02 has selectable
single-ended clock or two crystal-oscillator inputs. There is an
output enable to disable the outputs by placing them into a high-
impedance state.

Guaranteed output and part-to-part skew characteristics

make the 1CS83904-02 ideal for those applications demand-
ing well defined performance and repeatability.

BLock DiIAGRAM

OE Pullup

CLK_SELO Pulldown

CLK_SEL1 Pulldown

XTAL_INﬂ_— 0SC

FEATURES

e Four LVCMOS/LVTTL outputs,

19Q typical output impedance @ V, =V, =3.3V

e Two Crystal oscillator input pairs

One LVCMOS/LVTTL clock input

e Crystal input frequencry range: 12MHz — 38.88MHz

e Output frequency: 200MHz (maximum)

e Output Skew: 40ps (maximum) @ V =V - = 3.3V

* RMS phase jitter @ 25MHz output, using a 25MHz crystal

(100Hz — 1MHz): 0.16ps (typical) @ V__ =V, _ = 3.3V

* RMS phase noise at 25MHz:

Offset Noise Power
100Hz ............. -118.4 dBc/Hz
1kHz ............. -141.5 dBc/Hz
10kHz ............. -157.2 dBc/Hz
100kHz ............. -157.2 dBc/Hz
e Supply Voltage Modes:
(Core/Output)
3.3V/3.3V
3.3V/2.5V
3.3v/1.8V
2.5V/2.5V
2.5V/1.8V

e 0°C to 70°C ambient operating temperature
e Available in both standard (RoHS 5) and lead-free (RoHS 6)

packages

PIN ASSIGNMENT

>—— Qo
|:| 00 CLK_SELO[] 1 16 [ Vooo
XTAL_OUTO[] 2 15[1Q0
xTaLOUTo[ | XTALINOC]3  14p a1
™ Voo [] 4 13[1GND
} Q1 XTAL_IN1[]5 12[0Q2
o XTAL_OUT1[]6 11[71Q3
CLK_SEL1[]7 10 [ Voo
XTAL_IN1 OSC \ CLK[]8 91 OE
[] 0 1
xaL_ouri L >— o ICS83904-02
B L 16-Lead TSSOP
N 4.4mm x 5.0mm x 0.92mm
LK _Pulldown 10 Q3 package body
11 G Package
| Top View
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LOW SKEW, 1-TO-4, CRYSTAL-TO-LVCMOS/LVTTL FANOUT BUFFER

TaBLE 1. PiN DESCRIPTIONS

Number Name Type Description
17 CLK_SELO, Input | Pulldown Clock select input;. See Table 3, Input Reference Function Table.
’ CLK_SELA1 LVCMOS / LVTTL interface levels.
53 XTAL_OUTO, Input Crystal oscilla_ltor interface. XTAL_INO is the input.
’ XTAL_INO XTAL_OUTO is the output.
4 Voo Power Positive supply pin.
56 XTAL_INT1, Input Crystal oscilla}tor interface. XTAL_IN1 is the input.
’ XTAL_OUT1 XTAL_OUT1 is the output.
8 CLK Input | Pulldown | Single-ended clock input. LVCMOS/LVTTL interface levels.
9 OE Input Pullup Output enable. When LOW, Qutputs are in HIGH imlpedance state.
When HIGH, outputs are active. LVCMOS / LVTTL interface levels.
10, 16 Voo Power Output supply pins.
11,12, 14, 15| Q3, Q2, Q1, Q0 | Output Single-ended clock outputs. LVCMOS/LVTTL interface levels.
13 GND Power Power supply ground.

NOTE: Pullup and Pulldown refer to internal input resistors. See Table 2, Pin Characteristics, for typical values.

TaBLE 2. PIN CHARACTERISTICS

Symbol Parameter Test Conditions Minimum | Typical | Maximum | Units
Cy Input Capacitance 4 pF
Rouiiue Input Pullup Resistor 51 kQ
Rouioown | INPut Pulldown Resistor 51 kQ
o . Voo = 3.465V 8 pF
C., I;)og:%rult)r;zf)lpanon Capacitance Vo, = 2.625V 7 oF
Voo = 2.0V 7 pF
Voo = 3.3V 19 Q
Rour Output Impedance Voo = 2.5V 21 Q
Voo = 1.8V 32 Q

TasLE 3. INPuT REFERENCE FuNncTiON TABLE

Control Inputs Reference
CLK_SEL1 | CLK_SELO
0 0 XTALO (default)
0 1 XTALA
1 0 CLK
1 1 CLK

ICS83940AG-02 REVISION A SEPTEMBER 3, 2010
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LOW SKEW, 1-TO-4, CRYSTAL-TO-LVCMOS/LVTTL FANOUT BUFFER

ABsoLuTE Maximum RATINGS

4.6V
-0.5V to V, + 0.5V
-0.5V 1o Vo, + 0.5V
100.3°C/W (0 mps)
-65°C to 150°C

Supply Voltage, V,,

Inputs, V,

Outputs, V,

Package Thermal Impedance, 6,

Storage Temperature, T,

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.

TasLE 4A. Power SuppLY DC CHARACTERISTICS, V=V .= 3.3V+5%, Ta = 0°C T0 70°C
Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
Voo Power Supply Voltage 3.135 3.3 3.465 \
Vooo Output Supply Voltage 3.135 3.3 3.465 \Y,
No Load & XTALx selected @ 12MHz 7 mA
loo Power Supply Current
No Load & CLK selected 1 mA
looo Output Supply Current No Load & CLK selected 1 mA
TasLE 4B. Power SuppLy DC CHARACTERISTICS, V= 3.3V+5%, V= 2.5V+5%, Ta = 0°C 10 70°C
Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
Voo Power Supply Voltage 3.135 3.3 3.465 \Y
Voo Output Supply Voltage 2.375 25 2.625 \Y
No Load & XTALx selected @ 12MHz 7 mA
Ioo Power Supply Current
No Load & CLK selected 1 mA
looo Output Supply Current No Load & CLK selected 1 mA
TasLE 4C. Power SuppLy DC CHARACTERISTICS, V= 3.3V+5%, V= 1.8V+0.2V, Ta = 0°C 10 70°C
Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
Voo Power Supply Voltage 3.135 3.3 3.465 \Y,
Voo Output Supply Voltage 1.6 1.8 2.0 Vv
No Load & XTALx selected @ 12MHz 7 mA
Ioo Power Supply Current
No Load & CLK selected mA
looo Output Supply Current No Load & CLK selected 1 mA
TasLE 4D. Power SuppLy DC CHARACTERISTICS, V=V = 2.5V+5%, TAa = 0°C 10 70°C
Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
Voo Power Supply Voltage 2.375 25 2.625 Vv
Voo Output Supply Voltage 2.375 2.5 2.625 \Y
No Load & XTALx selected @ 12MHz 3 mA
Ioo Power Supply Current
No Load & CLK selected 1 mA
looo Output Supply Current No Load & CLK selected 1 mA
ICS83940AG-02 REVISION A SEPTEMBER 3, 2010 3 ©2010 Integrated Device Technology, Inc.
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TasLE 4E. Power SuppLy DC CHARACTERISTICS, V= 2.5V+5%, V = 1.8V%0.2V, Ta = 0°C 10 70°C

Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
Voo Power Supply Voltage 2.375 2.5 2.625 Vv
Voo Output Supply Voltage 1.6 1.8 2.0 \Y,
No Load & XTALx selected @ 12MHz 3 mA
Ioo Power Supply Current
No Load & CLK selected 1 mA
looo Output Supply Current No Load & CLK selected 1 mA

TaBLE 4F. DC CHARACTERISTICS, TA = 0°C 10 70°C

Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
, V,, =33V +5% 2.2 Vo, +03 | V
vV, Input High Voltage
V,, =25V 5% 1.6 V,,+0.3 \Y
Vi, =3.3V 5% -0.3 1.3 \
vV, Input Low Voltage
Vo, =25V 5% -0.3 0.9 v
CLK
’ V_,=383Vor25V +5% 150 A
Ly Input High Current | CLK_SELO:1 o0 g
OE V,,=3.3Vor25V+5% 5 pA
CLK
’ V_ =383V or25V + 5% -5 A
I, Input Low Current | CLK_SEL0:1 o ° g
OE Vo, =3.3Vor25V+5% -150 pA
Voo = 3.3V + 5%; NOTE 1 2.6 \Y
Vou Output HighVoltage Voo = 2.5V + 5%; NOTE 1 1.8 \Y
Voo = 1.8V = 0.2V; NOTE 1 1.2 \Y
Voo = 3.3V + 5%; NOTE 1 0.6 \Y
Vo Output Low Voltage Voo = 2.5V + 5%; NOTE 1 0.5 \
Vipo = 1.8V = 0.2V; NOTE 1 0.4 \Y

NOTE 1: Outputs terminated with 50Q to V___/2. See Parameter Measurement section, "Load Test Circuit" diagrams.

DDO

TaBLE 5. CRYSTAL CHARACTERISTICS

Parameter Test Conditions Minimum | Typical | Maximum Units
Mode of Oscillation Fundamental

Frequency 12 38.88 MHz
Equivalent Series Resistance (ESR) 50 Q
Shunt Capacitance 7 pF
Drive Level 1 mW
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TasLE 6A. AC CHARACTERISTICS, V=V, = 3.3V = 5%, Ta = 0°C 10 70°C
Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
w/external XTAL 12 38.88 MHz
fiuax Output Frequency
w/external CLK 200 MHz
Propagation Delay, Low-to-High;
tp,, NOTE 1 1.4 1.9 24 ns
tsk(o) Output Skew; NOTE 2 40 ps
tsk(pp) | Part-to-Part Skew; NOTE 2, 3 700 ps
.. RMS Phase Jitter, Random; 25MHz, Integration Range:
@) | NoTE 2, 4 100Hz — 1MHz 0.16 ps
ty/ Output Rise/Fall Time 20% to 80% 100 800 ps
d Output w/external XTAL 45 55 %
odc
Duty Cycle w/external CLK f< 150MHz 46 54 %
tey Output Enable Time; NOTE 5 10 ns
ths Output Disable Time; NOTE 5 10 ns
NOTE 1: Measured from V /2 of the input to V,/2 of the output.
NOTE 2: This parameter is defined in accordance with JEDEC Standard 65.
NOTE 3: Defined as skew between outputs on different devices operating a the same supply voltages and
with equal load conditions. Using the same type of input on each device, the output is measured at V /2.
NOTE 4: Phase jitter is dependent on the input source used.
NOTE 5: These parameters are guaranteed by characterization. Not tested in production.
TasLE 6B. AC CHARACTERISTICS, V_ = 3.3V + 5%, V, , = 2.5V + 5%, Ta = 0°C T0 70°C
Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
w/external XTAL 12 38.88 MHz
fiuax Output Frequency
w/external CLK 200 MHz
Propagation Delay, Low-to-High;
to,, NOTE 1 15 2.0 25 ns
tsk(o) Output Skew; NOTE 2 40 ps
tsk(pp) | Part-to-Part Skew; NOTE 2, 3 700 ps
.. RMS Phase Jitter, Random; 25MHz, Integration Range:
i@ | NOTE 2, 4 100Hz - 1MHz 0.16 ps
t /. Output Rise/Fall Time 20% to 80% 100 800 ps
g Output w/external XTAL 45 55 %
odc
Duty Cycle w/external CLK f< 150MHz 46 54 %
ten Output Enable Time; NOTE 5 10 ns
tos Output Disable Time; NOTE 5 10 ns

NOTE 1: Measured from V /2 of the input to V /2 of the output.

NOTE 2: This parameter is defined in accordance with JEDEC Standard 65.
NOTE 3: Defined as skew between outputs on different devices operating a the same supply voltages and
with equal load conditions. Using the same type of input on each device, the output is measured at V /2.
NOTE 4: Phase jitter is dependent on the input source used.
NOTE 5: These parameters are guaranteed by characterization. Not tested in production.
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TasLe 6C. AC CHARACTERISTICS, V= 3.3V + 5%, V  , = 1.8V0.2V, Ta = 0°C 10 70°C
Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
w/external XTAL 12 38.88 MHz
fiuax Output Frequency
w/external CLK 200 MHz
Propagation Delay, Low-to-High;
tp,, NOTE 1 1.7 22 2.7 ns
tsk(o) Output Skew; NOTE 2 40 ps
tsk(pp) | Part-to-Part Skew; NOTE 2, 3 700 ps
.. RMS Phase Jitter, Random; 25MHz, Integration Range:
it©@) | NoTE 2, 4 100Hz - 1MHz 0.16 ps
ty/ Output Rise/Fall Time 20% to 80% 100 1000 ps
d Output w/external XTAL 45 55 %
odc
Duty Cycle w/external CLK f< 150MHz 46 54 %
tey Output Enable Time; NOTE 5 10 ns
ths Output Disable Time; NOTE 5 10 ns
NOTE 1: Measured from V /2 of the input to V,/2 of the output.
NOTE 2: This parameter is defined in accordance with JEDEC Standard 65.
NOTE 3: Defined as skew between outputs on different devices operating a the same supply voltages and
with equal load conditions. Using the same type of input on each device, the output is measured at V /2.
NOTE 4: Phase jitter is dependent on the input source used.
NOTE 5: These parameters are guaranteed by characterization. Not tested in production.
TasLe 6D. AC CHARACTERISTICS, V|, =V = 2.5V + 5%, Ta=0°C 10 70°C
Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
w/external XTAL 12 38.88 MHz
fiuax Output Frequency
w/external CLK 200 MHz
Propagation Delay, Low-to-High;
tp,, NOTE 1 1.5 2.2 3.0 ns
tsk(o) Output Skew; NOTE 2 40 ps
tsk(pp) | Part-to-Part Skew; NOTE 2, 3 700 ps
.. RMS Phase Jitter, Random; 25MHz, Integration Range:
it©@) | NoTE 2, 4 100Hz - 1MHz 0.20 ps
ty/ Output Rise/Fall Time 20% to 80% 100 800 ps
d Output w/external XTAL 45 55 %
odc
Duty Cycle w/external CLK f< 150MHz 48 52 %
tey Output Enable Time; NOTE 5 10 ns
ths Output Disable Time; NOTE 5 10 ns

NOTE 1: Measured from V /2 of the input to V,
NOTE 2: This parameter is defined in accordance with JEDEC Standard 65.
NOTE 3: Defined as skew between outputs on different devices operating a the same supply voltages and
with equal load conditions. Using the same type of input on each device, the output is measured at V /2.
NOTE 4: Phase jitter is dependent on the input source used.
NOTE 5: These parameters are guaranteed by characterization. Not tested in production.

/2 of the output.

DDO
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TasLe 6E. AC CHARACTERISTICS, V= 2.5V + 5%, V= 1.8Vx0.2V, Ta = 0°C T0 70°C

Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
w/external XTAL 12 38.88 MHz
fiuax Output Frequency
w/external CLK 200 MHz
o, Zg_lqggftlon Delay, Low-to-High; 17 o5 33 ns
tsk(o) OQutput Skew; NOTE 2 40 ps
tsk(pp) | Part-to-Part Skew; NOTE 2, 3 700 ps
fiit(@) Zg_?EP;a:e Jitter, Random; 25MHz‘I,OI(?'t_'eZg_ra1ti|\(3|r|1| Izqange: 0.19 ps
ty/ Output Rise/Fall Time 20% to 80% 100 1000 ps
odc Output w/external XTAL 45 55 %
Duty Cycle w/external CLK f< 150MHz 46 54 %
tey Output Enable Time; NOTE 5 10 ns
ths Output Disable Time; NOTE 5 10 ns

NOTE 1: Measured from V /2 of the input to V /2 of the output.

NOTE 2: This parameter is defined in accordance with JEDEC Standard 65.

NOTE 3: Defined as skew between outputs on different devices operating a the same supply voltages and
with equal load conditions. Using the same type of input on each device, the output is measured at V /2.
NOTE 4: Phase jitter is dependent on the input source used.

NOTE 5: These parameters are guaranteed by characterization. Not tested in production.
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TypricaL PHASE Noise AT 25MHz

-10 25MHz
RMS Phase Jitter (Random)

-30 100Hz to 1MHz = 0.16ps (typical)

Hz

o

S o

~
=)
-1
=

Noise Power dBc

100 1k 10k 100k 1Y
OFFseT FREQUENCY (Hz)
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PARAMETER MEEASUREMENT INFORMATION

1.65V+5% 1.25V+5%
SCOPE SCOPE
%509 %509
-1.65V+5% -1.25V+5%
3.3V CoRre/3.3V Output Loap AC Test CircuiT 2.5V Conre/2.5V Output Loap AC Test CircuiT
2.05V+5% 2.4V+0.065V
1.25V5% 0.9Vx0.1V
» SCOPE > SCOPE
Voo Z =500 ox Vooo Z =500 o
GND %509 GND %509
1.25V+5% -0.9V=0.1V
3.3V Core/2.5V Output Loap AC Test CircuiT 3.3V Core/1.8V Output Loap AC Test CircuiT
1.6V+0.025V
0.9V£0.1V
Part 1 Vv
DDO
D SCOPE ax _712—\_/_
I
Vooo Z =500 o |
Part2 Voo
GND, %50(2 Qy : : >
/ —>»  €— tsk(pp)
-0.9V=0.1V
2.5 Core/1.8V Output Loap AC Test Circuit PART-TO-PART SKEW

ICS83940AG-02 REVISION A SEPTEMBER 3, 2010 9 ©2010 Integrated Device Technology, Inc.



ICS83904-02 Data Sheet LOW SKEW, 1-TO-4, CRYSTAL-TO-LVCMOS/LVTTL FANOUT BUFFER

PARAMETER MEASUREMENT INFORMATION, CONTINUED

[]
—> € tsk(o) —>: <1ty —>: :<— tPrL
OuTPUT SKEW PropraGATION DELAY
|
_ 80%
Q0:03 /] :
I
P 1 X 20%
«———— togpop ——— > : !
tF—!<—>|
tPW
odc = x 100%
tPERIOD
Ourtput Duty CycLE/PuLse WibTH/PERIOD OutpuT Rise/FaLL TivME
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APPLICATION INFORMATION

RecommenpaTions FOR UNuseD INPUT AND OuTtpuT Pins

INPUTS: Ourtpurts:

CRysTAL INPUTS LVCMOS Outpruts

For applications not requiring the use of the crystal oscillator input, All unused LVCMOS output can be left floating. There should be
both XTAL_IN and XTAL_OUT can be left floating. Though not no trace attached.

required, but for additional protection, a 1kQ resistor can be tied

from XTAL_IN to ground.

CLK InpuT

For applications not requiring the use of the clock input, it can be
left floating. Though not required, but for additional protection, a
1kQ resistor can be tied from the CLK input to ground.

SeLEcT PiNs

All select pins have internal pull-ups and pull-downs; additional
resistance is not required but can be added for additional
protection. A 1kQ resistor can be used.

ICS83940AG-02 REVISION A SEPTEMBER 3, 2010 11 ©2010 Integrated Device Technology, Inc.
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CRySTAL INPUT INTERFACE

Figure 1 shows an example of ICS83904-02 crystal interface with
a parallel resonant crystal. The frequency accuracy can be fine
tuned by adjusting the C1 and C2 values. For a parallel crystal
with loading capacitance CL = 18pF, we suggest C1 = 15pF and
C2 = 15pF to start with. These values may be slightly fine tuned
further to optimize the frequency accuracy for different board
layouts. Slightly increasing the C1 and C2 values will slightly
reduce the frequency. Slightly decreasing the C1 and C2 values
will slightly increase the frequency. For the oscillator circuit below,
R1 can be used, but is not required. For new designs, it is
recommended that R1 not be used.

2l XTAL_IN
L -
C1
15p
0= x i
18pF Parallel Cry stal
0
4+ XTAL_OUT
Cc2 R1 (optional)
15p

Ficure 1. CRysTAL INPUT INTERFACE

OVERDRIVING THE CRYSTAL INTERFACE

The XTAL_IN input can a single-ended LVCMOS signal through
an AC coupling capacitor. A general interface diagram is shown
in Figure 2A. The XTAL_OUT pin can be left floating. The maximum
amplitude of the input signal should not exceed 2V and the input
edge rate can be as slow as 10ns. This configuration requires
that the output impedance of the driver (Ro) plus the 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 50Q applications, R1 and R2 can be 100Q. This can
also be accomplished by removing R1 and making R2 50Q. By
overdring the crystal oscillator, the device will be functional, but
note, the device performance is guaranteed by using a quartz
crystal.

3.3V

3.3V

Ro ~ 7 Ohm

W

Driver_LVCMOS

Crystal Input Interface

Ficure 2A. GeNERAL Diagram For LVCMOS Driver 1o XTAL INPUT INTERFACE

VCC=3.3V

C1

|(
AN

0.1uF

o

LVPECL

Crystal Input Interface

Ficure 2A. GeNerRAL Diagram For LVPECL Driver To XTAL INPUT INTERFACE
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RELIABILITY INFORMATION

TaABLE 7. GJAvs. AR FLow TaBLE For 16 LEap TSSOP

6, by Velocity (Linear Feet per Minute)

0 1 25
Multi-Layer PCB, JEDEC Standard Test Boards 100.3°C/W 96.0°C/W 93.9°C/W
TrANsISTOR COUNT
The transistor count for ICS83904-02 is: 205
Package OuTLINE - G SuFFix For 16 LEab TSSOP TaBLE 8. PAckaGE DIMENSIONS
Millimeters
¢ _."‘— i SYMBOL Minimum Maximum
J—{ N 16
L A -- 1.20
Al 0.05 0.15
El [E] A2 0.80 1.05
b 0.19 0.30
c 0.09 0.20
ﬁ D 4.90 5.10
Yy E 6.40 BASIC
_,A.‘_ a E1 4.30 4.50
e 0.65 BASIC
0.45 0.75
o 0° 8°
2 A- aaa - . .0.10
Reference Document: JEDEC Publication 95, MO-153

N g

ofaaa|C]|
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TaBLE 9. ORDERING INFORMATION

Part/Order Number Marking Package Shipping Packaging Temperature
83904AG-02 83904A02 16 Lead TSSOP tube 0°C to 70°C
83904AG-02T 83904A02 16 Lead TSSOP 2500 tape & reel 0°C to 70°C
83904AG-02LF 3904A02L 16 Lead "Lead-Free" TSSOP tube 0°C to 70°C
83904AG-02LFT 3904A02L 16 Lead "Lead-Free" TSSOP 2500 tape & reel 0°C to 70°C

NOTE: Parts that are ordered with an "LF" suffix to the part number are the Pb-Free configuration and are RoHS compliant.

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.
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REVISION HISTORY SHEET

Rev Table Page Description of Change Date
12 Updated Overdriving the Crystal Interface section.
A T9 14 Ordering Information Table - deleted the "ICS" prefix in the Part/Order Number column 9/3/10

and corrected the Temperature column.
Updated header/footer.
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We've Got Your Timing Solution.

@IDT

www.lDT.com

6024 Silver Creek Valley Road Sales Tech Support

San Jose, CA 95138 800-345-7015 (inside USA) netcom@idt.com
+408-284-8200 (outside USA)  +480-763-2056
Fax: 408-284-2775
www.IDT.com/go/contactIDT
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