OIDT

FEMTOCLOCKS™ CRYSTAL-TO-HCSL
CLOCK GENERATOR

GENERAL DESCRIPTION

. The ICS8416541 is an optimized PCle and sRIO clock
E generator and member of the HiPerClocks™ family
e of high-performance clock solutions from IDT. The
E device uses a 25MHz parallel crystal to generate
100MHz and 125MHz clock signals, replacing
solutions requiring multiple oscillator and fanout buffer solutions.
The device has excellent phase jitter (< 1ps rms) suitable to clock
components requiring precise and low-jitter PCle or sRIO or both
clock signals. Designed for telecom, networking and industrial
applications, the ICS841654I can also drive the high-speed sRIO
and PCle SerDes clock inputs of communication processors,
DSPs, switches and bridges.
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FEATURES

* Four differential HCSL clock outputs: configurable for PCle
(100MHz) and sRIO (100MHz or 125MHz) clock signals
One REF_OUT LVCMOS/LVTTL clock output

» Selectable crystal oscillator interface, 25MHz, 18pF parallel
resonant crystal or LVCMOS/LVTTL single-ended reference
clock input

» Supports the following output frequencies:
100MHz or 125MHz

e VCO: 500MHz
e PLL bypass and output enable

* RMS phase jitter at 100MHz, using a 25MHz crystal
(1.875MHz - 20MHz): 0.44ps (typical)

e Full 3.3V power supply mode
* -40°C to 85°C ambient operating temperature

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

PIN ASSIGNMENT

QA0 Voo 1 28] IREF
REF_OUT ]2 27[] FSELO
nQA0 GND []3 26[] FSEL1
QA0 4 25[7] QBO
QA1 nQAO0 []5 24[7 nQBO
Vopoa [16 23 Vpoos
nQA1 GND []7 22[7 GND
QA1 8 21[7] QB1
nQA1 9 20[] nQB1
QBO nREF_OE []10 191 MR/nOE
BYPASS 11 18] Vop
nQBO
REF_IN []12 17[0 XTAL_IN
REF_SEL 113 16[1 XTAL_OUT
QB1 voos C114  15[0 GND

naBt ICS841654I
28-Lead TSSOP
6.1mm x 9.7mm x 0.925mm
package body
G Package
Top View

REF_OUT
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1CS8416541

FEMTOCLOCKS™ CRYSTAL-TO-HCSL CLOCK GENERATOR

TasLE 1. PN DESCRIPTIONS

Number Name Type Description
1,18 Voo Power Core supply pins.
Single-ended reference frequency clock output.
2 REF_OUT | Output LVCMOS/LVTTL interface levels.
3,7,15, 22 GND Power Power supply ground.
4,5, QAO0, nQAO, . . . .
8 9 QA1, NQAT Ouput Differential Bank A output pairs. HCSL interface levels.
6 Voooa Power Output supply pin for Bank A outputs.
Active low REF_OUT enable/disable. See Table 3E.
10 NREF_OE | Input | Pullup | \oMos/LVTTL interface levels.
Selects PLL operation/PLL bypass operation.
1 BYPASS | Input | Pulldown | 505 raple 3C. LVCMOS/LVTTL interface levels.
Single-ended PLL reference clock input.
12 REF_IN | Input | Pulldown ||y o\oS/LVTTL interface levels.
13 REF_SEL Input | Pulldown Reference select. Selects the input reference source.

See Table 3B. LVCMOS/LVTTL interface levels.
14 \Y Power Analog supply pin.

DDA

16. 17 XTAL_OUT, Inout Parallel resonant crystal interface. XTAL_OUT is the output,
’ XTAL_IN P XTAL_IN is the input. (PLL reference.)
Active HIGH master reset. Active LOW output enable. When logic HIGH,
the internal dividers are reset and the differential outputs are in high
19 MR/nOE Input | Pulldown | impedance (HiZ). When logic LOW, the internal dividers and the
differential outputs are enabled. See Table 3D. LVCMOS/LVTTL interface
levels.
20, 21 nQB1, QB1 . . . .
04, 25 nQBO. QBO Output Differential Bank B output pairs. HCSL interface levels.
23 Vooos Power Output supply pin for Bank B outputs.
26, 27 I;SSEEIL:) Input | Pulldown | Output frequency select pins. LVCMOS/LVTTL interface levels.
HCSL current reference external resistor output. A fixed precision resistor
o8 IREF Output (RREF = 475Q) from this pin to ground provides a reference current used

for differential current-mode QA[0:1)/nQA[0:1] and QB[0:1]/nQB[0:1] clock
outputs.

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 2 =
Rouiiue Input PullupResistor 5 <
Reuoowy | INPUt Pulldown Resistor 51 <
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1CS8416541

FEMTOCLOCKS™ CRYSTAL-TO-HCSL CLOCK GENERATOR

TasLe 3A. FSELx FuncTion TABLE (f,, = 25MHz)
Inputs Outputs Frequency Settings
FSELA1 FSELO M QAO0:1/nQAO0:1 QB0:1/nQBO0:1
0 0 20 VCO/5 (100MHz) VCO/5 (100MHz) (default)
0 1 20 VCO/5 (100MHz) VCO/4 (125MHz)
1 0 20 VCO/5 (100MHz) QBO:1 =L, nQBO:1 =H
1 1 20 VCO/4 (125MHz) VCO/4 (125MHz)
TasLe 3B. REF_SEL FuncTioN TABLE TasLE 3C. BYPASS FuncTion TABLE
Input Input
REF_SEL Input Reference BYPASS PLL Configuration NOTE1
0 XTAL (default) 0 PLL on (default)
REF_IN 1 PLL bypassed (QA, QB = fref/N)
NOTE 1: Asynchronous function.
TasLE 3D. MR/nOE FuncTion TABLE
Input
MR/nOE FunctionM°TE!
0 Outputs enabled (default)
1 Device reset, outputs disabled (High Impedance)
NOTE 1: Asynchronous function.
TaBLe 3E. nREF_OE FuncTioNn TABLE
Input
nREF_OE FunctionM°TE!
0 REF_OUT enabled
1 REF_OUT disabled (High Impedance) (default)

NOTE 1: Asynchronous function.
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1CS8416541

FEMTOCLOCKS™ CRYSTAL-TO-HCSL CLOCK GENERATOR

ABsoLuTE Maximum RATINGS
4.6V
-0.5V to V_, + 0.5V

Supply Voltage, V,, 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.

Inputs, V,

-0.5V toV,

DDOX

Outputs, V, + 0.5V

Package Thermal Impedance, 6, 64.4°C/W (0 Ifpm)

7 YUA
1_

Storage Temperature, T,

-65°C to 150°C

TasLE 4A. Power SuppPLY CHARACTERISTICS, V=V ., =V, o = 3.3V£5%, Ta = -40°C 10 85°C
Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
Voo Core Supply Voltage 3.135 3.3 3.465 \
Vooa Analog Supply Voltage Vo~ 0.20 3.3 3.465 \Y
xDDOAv Output Supply Voltage 3.135 3.3 3.465 \Y,
DDOB
loo Power Supply Current Unterminated 85 mA
looa Analog Supply Current Unterminated 20 mA
:DDOA and Qutput Supply Current Unterminated, RREF = 475Q + 1% 5 mA
DDOB
TasLE 4B. LVCMOS / LVTTL DC CHARACTERISTICS, V= 3.3V+5%, Ta = -40°C T0 85°C

Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
Vi, Input High Voltage 2 Vi, +0.3 \%
vV, Input Low Voltage -0.3 0.8 \%

REF_IN, REF_SEL,

) BYPASS, MR/nOE, V=V, =3465V 150 pA

Ly Input High Current FSELO, FSEL1

nREF_OE V,, =V, = 3.465V 5 HA

REF_IN, REF_SEL,

BYPASS, MR/nOE, V,,=3.465V,V =0V -5 pA
. Input Low Current | FSELO, FSEL1

nREF_OE V,,=3.465V,V =0V -150 pA

Ouput High Voltage; _
Vo, NOTE 1 REF_OUT V., = 3.465V 2.6 v
Ouput Low Voltage; B

Vo, NOTE 1 REF_OUT V,, = 3.465V 0.5 v
Zor Output Impedance | REF_OUT V,, = 3.465V 20 Q

NOTE 1: Outputs terminated with 50Q to V /2. See Parameter Measurement Information Section,

Output Load Test Circuit diagram.

IDT™/ICS™ HCSL CLOCK GENERATOR
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1CS8416541

FEMTOCLOCKS™ CRYSTAL-TO-HCSL CLOCK GENERATOR

TaBLE 5. CRYSTAL CHARACTERISTICS

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

Frequency 25 MHz
Equivalent Series Resistance (ESR) 50 Q
Shunt Capacitance 7 pF

NOTE: Characterized using an 18pF parallel resonant crystal.

TasLE 6A. LVCMOS AC CHARACTERISTICS, V= 3.3V+5%, Ta = -40°C 10 85°C

Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
fiuax Output Frequency | REF_OUT 25 MHz
ty/ . Output Rise/Fall Time 20% to 80% 0.60 1.80 ns
odc Output Duty Cycle 49 51 %
TasLe 6B. HCSL AC CHARACTERISTICS, V=V, =V 05 = 3.-3V£5%, Ta = -40°C 10 85°C
Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
fuax Output Frequency veors 100 Mz
VCO/4 125 MHz
_ 100MHz, 0.44 ps
fit(@) RMS Phase Jitter (Random); (1.875MHz - 20MHz)
NOTE 1 125MHz, 0.44 ps
(1.875MHz - 20MHz)
fiit(cc) Cycle-to-Cycle Jitter; NOTE 3 35 ps
R Y S L o |
t, PLL Lock Time 100 ms
Vien Voltage High 125MHz 650 700 950 mV
Viow Voltage Low -150 150 mV
Vovs Max. Voltage, Overshoot 0.3 \Y
Vios Min. Voltage, Undershoot -0.3 \Y
V., Ringback Voltage 0.2 \
Veross | Absolute Crossing Voltage 200 550 mV
AV o lgtga;s\/arlatlon of Vpoes OVer all 160 mv
t./t, | Output Rise/Fall Time | SEXNORX it 100 700 ps
At,/At. | Rise/Fall Time Variation 125 ps
odc Output Duty Cycle gg‘zgggi’ 48 52 %

NOTE: All specifications are taken at 100MHz and 125MHz.

NOTE 1: Please refer to the Phase Noise Plot.

NOTE 2: Defined as skew between outputs at the same supply voltage and with equal load conditions.
Measured at the output differential cross points.

NOTE 3: This parameter is defined in accordance with JEDEC Standard 65.
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ICS841654l

FEMTOCLOCKS™ CRYSTAL-TO-HCSL CLOCK GENERATOR

TypricaL PHASE Noise AT 100MHz
0.0-
L

-10.0 » il

20,0 Filter |

-30.0
-40.0 100MHz
' RMS Phase Jitter (Random)
-50.0 1.875MHz to 20MHz = 0.44ps (typical)
-60.0
-70.0
-50.0
-20.0
-100.0
-110.0
120.0 . %
130.0
140.0

150.0
160.0 _LLTIIW_ Phase Noise Result by adding

L] a Filter to raw data
170.0 .

180.0 =7

190.0-4 )
1k 10k 100k 1M 10M 100M

OFFseT FREQUENCY (Hz)

Hz

Raw Phase Noise Data

Noise Power dBc

\
f

A

TypicaL PHASE Noise aT 125MHz

. T B

-10.0 |
-20.0 Filter

-30.0

400 125MHz
RMS Phase Jitter (Random)

0.0 1.875MHz to 20MHz = 0.44ps (typical)

-60.0
-70.0
-50.0
-90.0

Hz

-100.0 Raw Phase Noise Data
-110.0
-120.0 -F=— — ‘4

-130,0 —

Noise Power dBc

-140.0 — <

-150.0 =

L L4 k e
-160.0 - Phase Noise Result by adding
1700 " an Filter to raw data

-180,0 -———=

-190.0 -4 )
1k 10k 10k 1M 100 100M

OFrseT FREQUENCY (HZ)
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1CS8416541

FEMTOCLOCKS™ CRYSTAL-TO-HCSL CLOCK GENERATOR

PARAMETER MEEASUREMENT INFORMATION

3.3V+5%
3.3V+5%

3.3V+5% 3.3V+5%

SCOPE 100

%SOQ
%SOQ

HCSL Ourtput Loap AC TesT Circult HCSL Ourtput Loap AC Test CircuiT
1.65V+5%
1.65V45% Phase Noise Plot
SCOPE g
&
& N
S ' [ Phase Noise Mask
z ' '
%509 ' i
f: Offset Frequency f:
1 2
RMS Jitter =\IArea Under the Masked Phase Noise Plot
-1.65V+5%
3.3V LVCMOS Ourtput Loap AC Test Circuit RMS PHase JITTER
nQA[0:1],
nQBI0:1
[0:1] nQx
s XX X XXX
QB[0:1] Qx :
]
feycle n teycle n+1 nQy i
I
fiit(cc) = |tcyc|e n — tcycle n+1 | Qy ! X >< ><
I |
1000 Cycles —>»  <€—tsk(0)
CycLe-To-CYCLE JITTER HCSL Output SKEwW
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1CS8416541

FEMTOCLOCKS™ CRYSTAL-TO-HCSL CLOCK GENERATOR

PARAMETER MEASUREMENT INFORMATION, CONTINUED

80%
\, REF_OUT __//
20%
REF_OUT | . «— toy —>
s <« lpepiop —8 >
tow
odc = x 100%
tPEF{IOD
LVCMOS Output Rise/FALL TiME LVCMOS Output Duty CycLe/PuLse WipTH/PERIOD
nQAX, i<—CIock Period (Differential);»i
nQBx 1 «—Positive Duty____ 5.« Negative Duty_____ .|
0.525V 0.525V X T ' Cycle (Differential) 1 Cycle (Differential) |
! Vswing : ‘ :
0.175V \0.175V | ! ! !
QAx, QBx by (- 00vV_________ [ ] £
i tR te — e | i |
Q-nQ i i |
DirrerenTIAL MEASUREMENT PoINTS FOR RiSE/FALL TIME DirrerenTIAL MEASUREMENT PoinTs FOrR Duty CycLe/PERIOD

. TsTABLE , ‘ ‘

e | |

! 1 VRB ! !

I I I I
Hsomyv / A/ N o o
\CEESUVL AR \ S R o

0.0V !
T Y A R T

-150mV

) I
Q-nQ 3 3
I I
i LV
}4—)} RB
TSTABLE
SE MeasurReMENT PoiNTs FOR DeLTA Cross PoINT DirrerenTIAL MEASUREMENT POINTS FOR RINGBACK
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1CS8416541

FEMTOCLOCKS™ CRYSTAL-TO-HCSL CLOCK GENERATOR

PARAMETER MEASUREMENT INFORMATION, CONTINUED

Vwax=118V__
nQ

VCROSS_MAX = 550mV

VCROSS_MIN = 250mV

Q
VMIN = -0.30V

SE MEeasurReMENT PoiNTs FOR ABsoLUTE Cross PoINT/SwiNG

APPLICATION INFORMATION

Power SuppLy FILTERING TECHNIQUES

As in any high speed analog circuitry, the power supply pins
are vulnerable to random noise. To achieve optimum jitter per-
formance, power supply isolation is required. The ICS841654I
provides separate power supplies to isolate any high switching
noise from the outputs to the internal PLL. V,, V,, V., and
Vioos Should be individually connected to the power supply
plane through vias, and 0.01uF bypass capacitors should be
used for each pin. Figure 1 illustrates this for a generic V, pin
and also shows that V_ , requires that an additional10Q
resistor along with a 10pF bypass capacitor be connected to

the V,, pin.

Ficure 1. Power SuppLy FILTERING

RecommenbpaTions FOR UNuseD INPUT AND OQuTtpuT PINS

INPUTS:

CRrysTAL INPUTS

For applications not requiring the use of the crystal oscillator input,
both XTAL_IN and XTAL_OUT can be left floating. Though not
required, but for additional protection, a 1kQ resistor can be tied

from XTAL_IN to ground. Outpurs:

HCSL Ourtputs

REF_IN InpuT

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

LVCMOS ConTtroL Pins

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

IDT™/ICS™ HCSL CLOCK GENERATOR

All unused HCSL 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.

LVCMOS Ourtput

The unused LVCMOS output can be left floating. We recommend
that there is no trace attached.
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1CS8416541

FEMTOCLOCKS™ CRYSTAL-TO-HCSL CLOCK GENERATOR

CRyYSTAL INPUT INTERFACE

The 1CS8416541 has been characterized with 18pF parallel
resonant crystals. The capacitor values shown in Figure 2 below

were determined using a 25MHz, 18pF parallel resonant crystal
and were chosen to minimize the ppm error.

XTAL_OUT

1
C1

T =

xt £3 i
18pF Parallel Crystal

1
Cc2
27p

XTAL_IN

Ficure 2. CRysTtAL INPUt INTERFACE

LVCMOS 1o XTAL INTERFACE

The XTAL_IN input can accept a single-ended LVCMOS signal
through an AC couple 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

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.

VDD

Ro Rs

Zo=Ro+Rs

XTAL_IN

XTAL_OUT

Ficure 3. GeENERAL Diagram For LVCMOS Driver 1o XTAL INPuT INTERFACE

IDT™/ICS™ HCSL CLOCK GENERATOR 10
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1CS8416541

FEMTOCLOCKS™ CRYSTAL-TO-HCSL CLOCK GENERATOR

ScHemATIC LAYouT

Figure 4 shows an example of 1CS841654I application
schematic. In this example, the device is operated atV __
3.3V. The 18pF parallel resonant 25MHz crystal is used.
The C1 = 27pF and C2 = 27pF are recommended for
frequency accuracy. For different board layout, the C1 and

C2 may be slightly adjusted for optimizing frequency
accuracy. One example of HCSL and one example of
LVCMOS terminations are shown in this schematic. The
decoupling capacitors should be located as close as possible
to the power pin.

R1 33 Z0 =50
REF_OUT
LVCMOS
R2 33
EZO:SO ) .
T2
VDD R4 R5 33
475 on ::so )
T3
Ui
= ?06 ?07 Using for PCI Express
4 28 Add-In Card
> vbD IREF [57— FSELO
£ REF_ouT FSELO [5¢ =L L
GND FSEL1 R -
VDDOA o4 25 VDDOB
VGCOA 551 nako naBo |28
vCcCcoB
? VDDOA VDDOB gg VDD=3.3V g
~ zC7 R e Qo 2 c8 VDDOA=3.3V L HCSL Termination
Auf 9| oA nan1 |20 Auf e
= REF_OE | "o VMR/NOE -
T BvrASs 191 nREF_OE MR/OE |2 = \bp = VDDOB=3.3V
12| BYPASS VDD [ ¢ R
REF SEL C— 37 REF_IN XTAL_IN (g DD
74| REF_SEL  XTAL_OUT [
VDDA GND
VDD = Ll c6
= 0.1u Zo =50
VDD 10 VDDA = +
1CS8416541 TL4
c1
0.1u c2 70 =50
10u
L5
X1
= 273:3 ZSMF:E . ] Rz ¢ RIS Using for PCI Express
) L p! ﬁ gl
Logic Control Input Examples Point-to _Pomt
L Connection
T S -
] : Pl
wop Setlogic| o Setlogic =
Input to Input to
e )
RU1 RU2
1K Not Install
To Logic To Logic
Input Input
pins pins
RD1 RD2
Not Install 1K

IDT™/ICS™ HCSL CLOCK GENERATOR

Ficure 4. ICS8416541 ScHEmATIC LaYouT
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1CS8416541

FEMTOCLOCKS™ CRYSTAL-TO-HCSL CLOCK GENERATOR

Power CONSIDERATIONS

This section provides information on power dissipation and junction temperature for the ICS8416541.
Equations and example calculations are also provided.

1. Power Dissipation.
The total power dissipation for the ICS8416541 is the sum of the core power plus the power dissipated in the load(s).
The following is the power dissipation for V= 3.3V + 5% = 3.465V, which gives worst case results.

NOTE: Please refer to Section 3 for details on calculating power dissipated in the load.

Power (core),, =V .. " o = 3-465V " 85mA = 294.5mW

Power (outputs) = 50.06mW/Loaded Output pair
If all outputs are loaded, the total power is 4 * 50.06mW = 200.24mW

Total Power  (3.465V, with all outputs switching) = 294.5mW + 200.24mW = 494.74mW

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 HiPerClockS™ devices is 125°C.

The equation for Tj is as follows: Tj=6,, * Pd_total + T,
Tj = Junction Temperature
6,, = Junction-to-Ambient Thermal Resistance

Pd_total = Total Device Power Dissipation (example calculation is in Section 1 above)
T, = Ambient Temperature

In order to calculate junction temperature, the appropriate junction-to-ambient thermal resistance 6, must be used. Assuming no air
flow and a multi-layer board, the appropriate value is 64.5°C/W per Table 7 below.

Therefore, Tj for an ambient temperature of 85°C with all outputs switching is:
85°C + 0.495W * 64.5°C/W = 116.9°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 (single layer or multi-layer).

TasLE 7. THERMAL ResisTANCE 0, FOR 28-Leap TSSOP, Forcep CoNvECTION

6, by Velocity (Meters per Second)

0 1 2.5
Multi-Layer PCB, JEDEC Standard Test Boards 64.5°C/W 60.4°C/W 58.5°C/W
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1CS8416541

FEMTOCLOCKS™ CRYSTAL-TO-HCSL CLOCK GENERATOR

3. Calculations and Equations.

The purpose of this section is to calculate power dissipation on the IC per HCSL output pair.

HCSL output driver circuit and termination are shown in Figure 4.

Voo

loyt =17mA

Vour

RRer =
475Q = 1%

p— IC p—

Ficure 4. HCSL Driver CircuiT AND TERMINATION

HCSL is a current steering output which sources a maximum of 17mA of current per output. To calculate worst case on-chip power
dissipation, use the following equations which assume a 50Q2 load to ground.

The highest power dissipation occurs when V_ is HIGH.

Power = (V, V.,.) "l sinceV =1

DD_HIGH ouT

*
uT RL

Ol

- ( DD_HIGH ouT L ouT

= (3.465V — 17mA * 50Q) * 17mA

Total Power Dissipation per output pair = 50.06mW
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1CS8416541

FEMTOCLOCKS™ CRYSTAL-TO-HCSL CLOCK GENERATOR

RecoMmMENDED TERMINATION

Figure 5A is the recommended termination for applications
which require the receiver and driver to be on a separate PCB.
All traces should be 50Q impedance.

PCTI EXPERESS

1
'
CLOCKE DREIVER '
1
'
'

PCI EXPRESS | e
CONNECTOR

Ficure 5A. RECOMMENDED TERMINATION

Figure 5B is the recommended termination for applications which
require a point to point connection and contain the driver and
receiver on the same PCB. All traces should all be 50Q impedance.

BCI EXPREES
CLOCEK DRIVER

48 D5 £ 5%

Ficure 5B. RECOMMENDED TERMINATION
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1CS8416541

FEMTOCLOCKS™ CRYSTAL-TO-HCSL CLOCK GENERATOR

RELIABILITY INFORMATION

TaBLE 8. GJAvs. AR FLow TaBLE FoR 28 Leap TSSOP

6, by Velocity (Meters per Second)

0 1 25
Multi-Layer PCB, JEDEC Standard Test Boards 64.5°C/W 60.4°C/W 58.5°C/W

TrANsISTOR COUNT
The transistor count for ICS841654| is: 2954

PAckAGE OUTLINE AND PACKAGE DIMENSIONS

Packacge OUTLINE - G Surrix For 28 Leap TSSOP TaBLE 9. PackAaGE DIMENSIONS

Millimeters

c —b”q— SYMBOL
Minimum Maximum

—_—
Jj N 28
L A - 1.20
A1 0.05 0.15
El [E] A2 0.80 1.05
b 0.19 0.30
c 0.09 0.20
ﬁ D 9.60 9.80
v

—_— E 8.10 BASIC
-«—a E1 6.00 6.20

e 0.65 BASIC

0.45 0.75

o 0° 8°
A2 A- aaa - 0.10
Reference Document: JEDEC Publication 95, MO-153

A
Al
,—} v [e
b PLANE
olaaa|C|
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1CS8416541

FEMTOCLOCKS™ CRYSTAL-TO-HCSL CLOCK GENERATOR

TaBLE 10. ORDERING INFORMATION

Part/Order Number Marking Package Shipping Packaging | Temperature
ICS841654AGlI ICS841654AGI 28 Lead TSSOP tube -40°C to 85°C
ICS841654AGIT ICS841654AGl 28 Lead TSSOP 1000 tape & reel -40°C to 85°C
ICS841654AGILF ICS841654AGILF 28 Lead "Lead-Free" TSSOP tube -40°C to 85°C
ICS841654AGILFT ICS841654AGILF 28 Lead "Lead-Free" TSSOP 1000 tape & reel -40°C to 85°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 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. ICS does not authorize or warrant any IDT product for use in life support devices or critical medical instruments.
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Innovate with IDT and accelerate your future networks. Contact:

For Sales For Tech Support Corporate Headquarters
800-345-7015 (inside USA) netcom@idt.com Integrated Device Technology, Inc.
+408-284-8200 (outside USA) +480-763-2056 6024 Silver Creek Valley Road

Fax: 408-284-2775 San Jose, CA 95138
www.IDT.com/go/contactiDT United States

800-345-7015 (inside USA)
+408-284-8200 (outside USA)
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