‘ DIDT  PClExpress Jitter Attenuator 9DB306

DATA SHEET

GENERAL DESCRIPTION FEATURES

The 9DB306 is a high performance 1-to-6 Differential-to- o Six differential LVPECL output pairs
LVPECL Jitter Attenuator designed for use in PCl Express™ ) ) )

systems. In some PCl Express systems, such as those found  ® One differential clock input

in desktop PCs, the PCI Express clocks are generated from a P .
low bandwidth, high phase noise PLL frequency synthesizer. In ¢ E\I/_IL(EaC?IEj t\(/:gé Stj\?ﬁ%q_itgest})ﬂoﬁggll_npm types:
these systems, a zero delay buffer may be required to attenuate ’ ’ ’ ’

high frequency random and deterministic jitter components from ¢ Maximum output frequency: 140MHz

the PLL synthesizer and from the system board. The 9DB306

has 2 PLL bandwidth modes. In low bandwidth mode, the PLL e Input frequency range: 90MHz - 140MHz

loop BW is about 500kHz and this setting will attenuate much of .

the jitter from the reference clock input while being high enough * VCO range: 450MHz - 700MHz
to pass a triangular input spread spectrum profile. There is also e Output skew: 135ps (maximum)

a high bandwidth mode which sets the PLL bandwidth at 1MHz

which will pass more spread spectrum modulation. o Cycle-to-Cycle jitter: 30ps (maximum)

For serdes which have x30 reference multipliers instead of x25 * RMS phase jitter @ 100MHz, (1.5MHz - 22MHz): 3ps (typical)

multipliers, 5 of the 6 PCI Express outputs (PCIEX1:5) can be e 3.3V operating supply
set for 125MHz instead of 100MHz by configuring the appropriate
frequency select pins (FS0:1). Output PCIEX0 will always run at
the reference clock frequency (usually 100MHz) in desktop PC PCI o Available in lead-free (RoHS 6) package
Express Applications.

e 0°C to 70°C ambient operating temperature
e Industrial temperature information available upon request
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9DB306 DATA SHEET

TasLE 1. PiIN DESCRIPTIONS

Number Name Type Description
1,14, 20 V. Power Negative supply pins.
PCIEXTT, . . . .
2,3 PCIEXCH Output Differential output pairs. LVPECL interface levels.
PCIEXT2, . . . .
4,5 PCIEXC2 Output Differential output pairs. LVPECL interface levels.
6,9, 15, 28 VCC Power Core supply pins.
Output enable. When HIGH, forces true outputs (PCIEXTx) to go LOW
7,8 nOEO, nOE1 Input | Pulldown |and the inverted outputs (PCIEXCx) to go HIGH. When LOW, outputs
are enabled. LVCMOS/LVTTL interface levels.
PCIEXCS, . . . .
10, 11 PCIEXT3 Output Differential output pairs. LVPECL interface levels.
PCIEXC4, . . . .
12,13 PCIEXT4 Output Differential output pairs. LVPECL interface levels.
PCIEXCS, . . . .
16, 17 PCIEXT5 Output Differential output pairs. LVPECL interface levels.
18 FS1 Pulldown |Frequency select pin. LVCMOS/LVTTL interface levels.
Bypass select pin. When HIGH, the PLL is in bypass mode, and the
19 BYPASS Input | Pulldown device can function as a 1:6 buffer. LVCMOS/LVTTL interface levels.
21 A Power Analog supply pin. Requires 24Q series resistor.
22 PLL_BW Input Pullup [Selects PLL Bandwidth input. LVCMOS/LVTTL interface levels.
23 CLK Input | Pulldown |Non-inverting differential clock input.
24 nCLK Input Pullup/ Inverting differential clock input. V_/2 default when left floating.
Pulldown o
25 FSO Input Pullup [Frequency select pin. LVCMOS/LVTTL interface levels.
PCIEXTO, . . . .
26, 27 PCIEXCO Output Differential output pairs. LVPECL interface levels.

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
C, Input Capacitance 4 pF
- Input Pullup Resistor 51 kQ
S Input Pulldown Resistor 51 kQ
TaBLE 3A. RaTio oF OutPuT FREQUENCY TO TaBLE 3B. RaTio oF OuTPUT FREQUENCY TO
INpuT FREQUENCY FuNcTION TABLE, FSO INpuT FREQUENCY FuNncTION TABLE, FS1
Inputs Outputs Inputs Outputs
FSO0 PCIEX0 PCIEX1 PCIEX2 FS1 PCIEX3 PCIEX4 PCIEX5
0 1 5/4 5/4 0 1 1 1
1 1 1 1 1 5/4 5/4 5/4
TaBLE 3C. OutPuT ENABLE TaBLE 3D. OutpuT ENABLE TaBLE 3E. PLL BanpbwiDTH TasLE 3F. PLL MobEe
FuncTion TaBLE, NOEQ FuncTion TaBLE, nOE1 FuncTion TABLE FuncTioN TABLE
Inputs Outputs Inputs Outputs Inputs . Inputs
ngEO PCIEF;(O:Z ngE1 PCIEpX3:5 pLL Bw | Condwidth Bypass | - Mode
0 Enabled 0 Enabled 0 500kHz 1 Disabled
1 Disabled 1 Disabled 1 1MHz 0 Enabled

PCI Express Jitter Attenuator 2 REVISION C 7/24/15
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9DB306 DATA SHEET

ABsoLuTE Maxivum RATINGS

Supply Voltage, V_

Inputs, V

Outputs, I0
Continuous Current
Surge Current

Package Thermal Impedance, eJA

Storage Temperature, T

4.6V
-0.5VtoV_+0.5V

50mA
100mA

49.8°C/W (0 Ifpm)
-65°C to 150°C

TaBLE 4A. Power SuppLy DC CHARACTERISTICS, V_ =38.3V£10%, Ta = 0°C 70 70°C

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 Characteristics is not
implied. Exposure to absolute maximum rating conditions for ex-
tended periods may affect product reliability.

Symbol |Parameter Test Conditions Minimum | Typical | Maximum | Units
A Core Supply Voltage 2.97 3.3 3.63 Vv
V.. Analog Supply Voltage V_—0.60 3.3 (N Vv
I Power Supply Current 135 mA
I Analog Supply Current 25 mA
TaBLE 4B. LVCMOS / LVTTL DC CHARACTERISTICS, V_=3.3V£10%, Ta = 0°C 10 70°C
Symbol [Parameter Test Conditions Minimum | Typical | Maximum | Units
N Input High Voltage 2 V,+03 mV
. Input Low Voltage -0.3 0.8 mV
nOEO, nOE1, FS1
: ’ ’ V =V =3.63V 150 A
1, Input High Current |BYPASS o H
FS0, PLL_BW 5 pA
nOEOQ, nOE1, FS1
: ’ ’ V _=3.63V,V =0V -5 A
. Input Low Current |BYPASS o w H
FSO, PLL_BW -150 pA
TasLe 4C. DiFFereNTIAL DC CHARACTERISTICS, V_ = 3.3V+10%, TA = 0°C T0 70°C
Symbol |Parameter Test Conditions Minimum | Typical | Maximum | Units
. Input High Current |CLK, nCLK V.=V, =363V 150 pA
Iu Input Low Current |CLK, nCLK Vcc = 3.63V, VIN =0V 150 MA
VPP Peak-to-Peak Input Voltage; NOTE 1 0.15 1.3 \
Vm Common Mode Input Voltage; NOTE 1, 2 VEE+ 0.5 VCC -0.85 \

NOTE 1:V should not be less than -0.3V.
NOTE 2: Common mode voltage is defined as V .

REVISION C 7/24/15
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9DB306 DATA SHEET
TaBLE 4D. LVPECL DC CHARACTERISTICS, V_ =38.3V£10%, Ta = 0°C 70 70°C
Symbol |Parameter Test Conditions Minimum | Typical | Maximum | Units
\ Output High Voltage; NOTE 1 V. -14 V._.-09 \
\' Output Low Voltage; NOTE 1 V._.-20 V. -17 \
e Peak-to-Peak Output Voltage Swing 0.6 1.0 \
NOTE 1: Outputs terminated with 50QtoV__ - 2V.
TaBLE 5A. AC CHARACTERISTICS, V_ =3.3V£5%, Ta=0°C 10 70°C
Symbol |Parameter Test Conditions Minimum | Typical [ Maximum | Units
f Output Frequency 140 MHz
tsk(o) Output Skew; NOTE 1, 2 55 135 ps
tjit(cc) Cycle-to-Cycle Jitter, NOTE 2 25 ps
- RMS Phase Jitter (Random); Integration Range:
@) INoTE 3 1.5MHz - 22MHz 3 ps
t/t Output Rise/Fall Time 20% to 80% 200 700 ps
odc Output Duty Cycle 48 52 %

NOTE: Electrical parameters are guaranteed over the specified ambient operating temperature range, which is established
when the device is mounted in a test socket with maintained transverse airflow greater than 500 Ifpm. The device will meet
specifications after thermal equilibrium has been reached under these conditions.
NOTE 1: Defined as skew between outputs at the same supply voltage and with equal load conditions.

Measured at the output differential cross points.
NOTE 2: This parameter is defined in accordance with JEDEC Standard 65.

NOTE 3: Please refer to the Phase Noise Plot following this section.

TaBLE 5B. AC CHARACTERISTICS, V_=3.3V£10%, Ta=0°C 10 70°C

Symbol |Parameter Test Conditions Minimum | Typical | Maximum | Units
f Output Frequency 140 MHz
tsk(o) Output Skew; NOTE 1, 2 25 100 ps
tjit(cc) Cycle-to-Cycle Jitter, NOTE 2 30 ps
ijit(@) Eg?EPgase Jitter (Random); I?fgﬁﬂratizo_nzzi/rlﬁze: 3 ps
t/t Output Rise/Fall Time 20% to 80% 200 700 ps
odc Output Duty Cycle 47 53 %

NOTE: Electrical parameters are guaranteed over the specified ambient operating temperature range, which is established
when the device is mounted in a test socket with maintained transverse airflow greater than 500 Ifpm. The device will meet
specifications after thermal equilibrium has been reached under these conditions.
NOTE 1: Defined as skew between outputs at the same supply voltage and with equal load conditions.

Measured at the output differential cross points.
NOTE 2: This parameter is defined in accordance with JEDEC Standard 65.

NOTE 3: Please refer to the Phase Noise Plot following this section.

PCI Express Jitter Attenuator
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TypricaL PHASE Noise AT 100MHz

10, 1T —— k| e
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The illustrated phase noise plot was taken using a low phase noise to the tracking ability of a PLL, it will track the input signal up to its
signal generator, the noise floor of the signal generator is less than loop bandwidth. Therefore, if the input phase noise is greater than
that of the device under test. that of the PLL, it will increase the output phase noise performance

of the device. It is recommended that the phase noise performance
Using this configuration allows one to see the true spectral purity or of the input is verified in order to achieve the above phase noise
phase noise performance of the PLL in the device under test. Due performance.
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PARAMETER MEASUREMENT INFORMATION

-1.3V £0.33V
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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 performance,
power supply isolation is required. The 9DB306 provides separate
power supplies to isolate any high switching noise from the outputs
tothe internal PLL.V_andV__ should be individually connected to
the power supply plane through vias, and 0.01pF bypass capacitors
should be used for each pin. Figure 1 illustrates this for a genericV_

pin and also shows thatV __ requires that an additional 24 reS|stor
along with a 10pF bypass capacitor be connected to the V__ pin.

3.3V

24Q

10pF

Ficure 1. Power SuppLy FILTERING

WIRING THE DIFFERENTIAL INPUT TO AcCCEPT SINGLE ENDED LEVELS

Figure 2 shows how the differential input can be wired to accept
single ended levels. The reference voltage V_REF =V /2 is
generated by the bias resistors R1, R2 and C1. This bias circuit
should be located as close as possible to the input pin. The ratio

of R1 and R2 might need to be adjusted to position the V_REF in
the center of the input voltage swing. For example, if the input clock
swing is only 2.5V and V_ = 3.3V, V_REF should be 1.25V and R2/
R1=0.609.

VCC
r
R1
1K
Single Ended Clock Input
ClLEKx
V_REF
NCLE)
1 _ |
01U 1~ R2
1K
|

Ficure 2. SINGLE ENDED SiGNAL DRIVING DIFFERENTIAL INPUT

REVISION C 7/24/15

PCI Express Jitter Attenuator



9DB306 DATA SHEET

OIDT

DirrerenTIAL CLOCK INPUT INTERFACE

The CLK /nCLK accepts LVDS, LVPECL, LVHSTL, SSTL, HCSL
and other differential signals. Both Vswne and Vou must meet the
Vee and Vewr input requirements. Figures 3A to 3E show interface
examples for the CLK/nCLK input driven by the most common
driver types. The input interfaces suggested here are examples

3.3V
1.8V

Zo =50 Ohm

Zo =50 Ohm

ICS R1 R2
= HiPerClockS 50 50 1
LVHSTL Driver =

nCLK iPerClockS
Input

Ficure 3A. CLK/nCLK InpuT DRIVEN BY AN
IDT LVHSTL Driver

3.3V

3.3V
R3 R4
125 125
Zo =50 Ohm
g7 )

Zo =50 Ohm

3.3V

only. Please consult with the vendor of the driver component to
confirm the driver termination requirements. For example in Figure
3A, the input termination applies for IDT LVHSTL drivers. If you are
using an LVHSTL driver from another vendor, use their termination

recommendation.

3.3V
3.3V

Zo =50 Ohm

Zo =50 Ohm

R1 R2

R3
50

; nCLK iPerClockS
VPECL Input

Ficure 3B. CLK/nCLK INpuT DRIVEN BY A
3.3V LVPECL Driver

LVDS_Driver

R1
100

| % L

CLK

nCLK

R1

= 84

R2
84

iPerClockS
Input

Ficure 3C. CLK/nCLK InpuT DRIVEN BY A
3.3V LVPECL Driver

33v

R4

3.3V

I‘ nCL

Zo =50 Oh3

Receiver

Ficure 3D. CLK/nCLK InpuT DRIVEN BY A
3.3V LVDS DRiver

LVPECL

Zo =50 Ohm

Zo =50 Ohm

Y

RS R6 R1 R2 JL
100-200 < 100-200 g < 84 |

R5,R6 Iocalé near the drive} pin.

@/ nCLK_iPerClocks
\ Input

Ficure 3E. CLK/nCLK InpuT DRIVEN BY A
3.3V LVPECL Driver witH AC CoupLE

PCI Express Jitter Attenuator
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TermiNATION FOR LVPECL OutpuTs

The clock layout topology shown below is a typical termination for
LVPECL outputs. The two different layouts mentioned are recom-
mended only as guidelines.

The differential outputs are low impedance follower outputs that
generate ECL/LVPECL compatible outputs. Therefore, terminating
resistors (DC current path to ground) or current sources must be
used for functionality. These outputs are designed to drive 50Q
transmission lines. Matched impedance techniques should be used

Ficure 4A. LVPECL OutpuT TERMINATION

to maximize operating frequency and minimize signal distortion.
Figures 4A and 4B show two different layouts which are recom-
mended only as guidelines. Other suitable clock layouts may exist
and it would be recommended that the board designers simulate
to guarantee compatibility across all printed circuit and clock com-
ponent process variations.

3.3V

1250 é g 12502

> Mg

G4( Ii iﬁf-ﬁl

Ficure 4B. LVPECL OutpuT TERMINATION

RecommenDpATioNs FOR UNuseD INPuT AND OuTtpuT PINS
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 1kQ resistor can be used.

OurTPuTS:

LVPECL Ourtruts

All unused LVPECL 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.

REVISION C 7/24/15
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ScHEMATIC EXAMPLE

Figure 5 shows an example of 9DB306 application
schematic. In this example, the device is operated atV_=3.3V.The
decoupling capacitor should be located as close as possible to the
power pin. The input is driven by a HCSL driver. For LVPECL output

drivers, one of terminations approaches is shown in this schematic.

For additional termination approaches, please refer to the LVPECL

Termination Application Note.

LVPECL

(U1-1 5\)CC (U1-28)

Zo =50
\Vele} Q )
R11
\Vele 1K Zo =50
R7 24
VCCA
u1 1CS9DB306
\Yele] \elo]
c16 c11
10uF ] 0.1uF
15 14
— vcec VEE
- 1? PCIEXC5 PCIEXT4 %—D
18 | PCIEXTS PCIEXC4 71
Vi 19 | FS1 PCIEXT3 [ =
0—12- Bypass PCIEXCS [—0—0
20 9
2V, s [
= n
Riz. 33 20= 0—22- b Bw nOEO £
23 6
/ 24 CCI)_EK PC|E\§<Cc02 0
n
Zo=50 56 Fso PCIEXT2 50 ®
57 | PCIEXTO PCIEXC1T [5—H
1 58 | PCIEXCO PCIEXTT [
HCSL R13 33 1 vee VEE 1 = =
= R1 R2 R10, Zo =50
50 50 1K (j )
. B Zo =50
(U1-6) (U1-9)

1 1
VCC=3.3V C1 c2
TO.1UF TO.1uF

C3 C3
T 0.1uF /|\ 0.1uF

—

LVPECL

Ficure 5. ExampLE oF 9DB306 ScHEMmATIC

REVISION C 7/24/15
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Power CONSIDERATIONS

This section provides information on power dissipation and junction temperature for the 9DB306.
Equations and example calculations are also provided.

1. Power Dissipation.
The total power dissipation for the 9DB306 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 + 10% = 3.63V, which gives worst case results.

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

Power (core) =V * =3.63V * 135mA = 490.1mW

MAX CC_MAX EE_MAX

e Power (outputs) ==30mW/Loaded Output pair
If all outputs are loaded, the total power is 6 * 30mW = 180mW

Total PoweriMAx (3.63V, with all outputs switching) = 490.1mW + 180mW = 670.1mW

2. Junction Temperature.

Junction temperature at the junction of the bond wire and bond pad directly affects the reliability of the device. The maximum
recommended junction temperature is 125°C. Limiting the internal transistor junction temperature, Tj, to 125°C ensures that the bond
wire and bond pad temperature remains below 125°C.

The equation for Tj is as follows: Tj = 0. * Pd_total + Ta
Tj = Junction Temperature
0. = 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 6. must be used. Assuming a
moderate air flow of 200 linear feet per minute and a multi-layer board, the appropriate value is 43.9°C/W per Table 6 below.

Therefore, Tj for an ambient temperature of 70°C with all outputs switching is:
70°C + 0.670W * 43.9°C/W = 99.4°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 0,. FOR 28-PIN TSSOP, Forcep CONVECTION

0. by Velocity (Linear Feet per Minute)

0 200 500
Single-Layer PCB, JEDEC Standard Test Boards 82.9°C/W 68.7°C/W 60.5°C/W
Multi-Layer PCB, JEDEC Standard Test Boards 49.8°C/W 43.9°C/W 41.2°C/W

NOTE: Most modern PCB designs use multi-layered boards. The data in the second row pertains to most designs.

REVISION C 7/24/15 11 PCI Express Jitter Attenuator
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3. Calculations and Equations.

The purpose of this section is to derive the power dissipated into the load.

LVPECL output driver circuit and termination are shown in Figure 6.

Vee

Q1

Vour

RL
50Q

Veo-2V

Ficure 6. LVPECL Driver CircuiT AND TERMINATION

To calculate worst case power dissipation into the load, use the following equations which assume a 50Q load, and a termination

voltage of V_- 2V.

e For logic high, Vo, =V, =V uax — 0.9V

OH_MAX

(Vi s = Vi) = 0.9V

c_mAx ~

e Forlogic low, Vour = Vo = Veo uax— 1-7V

(v, Vo ued = 1.7V

ccmax ~ VoL max

Pd_H is power dissipation when the output drives high.
Pd_L is the power dissipation when the output drives low.

V,

CC_MAX

Pd_H= [(VOH,MAX_ (
[(2V - 0.9V)/50Q] * 0.9V = 19.8mW

- 2V))/RL] * (VCC,MAX- VOH,MAX) = [(2V b (Vcc,MAx - VOH,MAX))/R,_] * (Vcc,MAx' VOH,MAX

):

Pd_L= [(VOL,MAX_ (VCC,MAX_ 2V))/RL] * (Vcc,MAx_ VOL,MAX) = [(2V - (VCC,MAX - VOL,MAX))/RL] * (Vcc,MAx_ VOL,MAX) =

[(2V - 1.7V)/50Q] * 1.7V = 10.2mW

Total Power Dissipation per output pair = Pd_H + Pd_L = 30mW

PCI Express Jitter Attenuator
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RELIABILITY INFORMATION

TasLE 7A. OJAvs. AR FLow TaBLE For 28 LEAD TSSOP PACKAGE

0., by Velocity (Linear Feet per Minute)

0 200 500
Single-Layer PCB, JEDEC Standard Test Boards 82.9°C/W 68.7°C/W 60.5°C/W
Multi-Layer PCB, JEDEC Standard Test Boards 49.8°C/W 43.9°C/W 41.2°C/W

NOTE: Most modern PCB designs use multi-layered boards. The data in the second row pertains to most designs.

TasLE 7B. OJAVS. AR FLow TaBLE For 28 LEabD SSOP PackaGE

0. by Velocity (Linear Feet per Minute)

0 200 500
Multi-Layer PCB, JEDEC Standard Test Boards 49°C/W 36°C/W 30°C/W

TraNsISTOR COUNT

The transistor count for 9DB306 is: 2190

REVISION C 7/24/15 13 PCI Express Jitter Attenuator
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PackaGe OuTLINE - G SurFix For 28 LEap TSSOP

AZ
=i
s
m e N g
TaBLE 8A. PACKAGE DIMENSIONS
SYMBOL Millimeters
Minimum Maximum
N 28
A - 1.20
A1 0.05 0.15
A2 0.80 1.05
b 0.19 0.30
c 0.09 0.20
9.60 9.80
E 6.40 BASIC
E1 4.30 4.50
e 0.65 BASIC
0.45 0.75
o 0° 8°
aaa - 0.10

Reference Document: JEDEC Publication 95, MO-153

PackaGge OUTLINE - F Surrix For 28 LEap SSOP

iy
ij

3
e

A

oJE

A ]

|

r_||+\* "

TaBLE 8B. Package DIMENSIONS

Millimeters
SYMBOL
Minimum Maximum
28
- 2.0
Al 0.05 -
A2 1.65 1.85
b 0.22 0.38
c 0.09 0.25
D 9.90 10.50
7.40 8.20
E1 5.0 5.60
e 0.65 BASIC
L 0.55 0.95
o 0° 8°

Reference Document: JEDEC Publication 95, MO-150

PCI Express Jitter Attenuator
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TABLE 9. ORDERING INFORMATION
Part/Order Number Marking Package Shipping Packaging | Temperature
9DB306BLLF ICS9DB306BLLF 28 Lead “Lead-Free” TSSOP Tube 0°C to 70°C
9DB306BLLFT ICS9DB306BLLF 28 Lead “Lead-Free” TSSOP 1000 tape & reel 0°C to 70°C
9DB306BFLF ICS9DB306BFLF 28 Lead “Lead-Free” SSOP Tube 0°C to 70°C
9DB306BFLFT ICS9DB306BFLF 28 Lead “Lead-Free” SSOP 1000 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.

REVISION C 7/24/15
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REVISION HISTORY SHEET

Rev

Table

Description of Change

Date

T3F

Added PLL Mode Function Table.

4/7/05

T4A
T9

Power Supply Table - minimum V__ changed from 3.135V to V__ - 0.60V,
and maximum setto V_.

Corrected 3.3V Output Load AC Test Circuit diagram to correspond with Power
Supply table.

Added Recommendations for Unused Input and Output Pins.

Ordering Information Table - added lead-free SSOP part number.

6/16/06

Features Section - added Input Frequency Range and VCO Range bullets.

7/14/06

T5

Changed power supply from 3.3V+5% to 3.3V+10% throughout the datasheet.
AC Characteristics Table - changed Output Skew from 55ps typ./135ps max. to
25ps typ./100ps max.

Changed Cycle-toCycle Jitter from 25ps max. to 30ps max.

Changed Output Duty Cycle from 48% min./52% max. to 47% min./53% max.
Power Considerations - correct Power Dissipation to coincide with the power sup-
ply change.

9/22/06

T4C
T5A -T5B
T9

© 0o~NP~W

-
(63}

Differential DC Characteristics Table - updated notes.

AC Characteristics Tables - added thermal note.

Power Supply Filtering Techniques - deleted last line “ The 10ohm resistor can

also be replaced by a ferrite bead.”

Updated Differential Clock Input Interface section.

Updated Figures 4A and 4B.

Ordering Information Table - deleted ICS prefix in Part/Order Number column.
Added 28 Lead SSOP Lead-free marking.

8/13/09

Package Information - Table 8A and 8B corrected D and N dimensions.

3/14/12

T9

15

Ordering Information - removed leaded devices.
Updated data sheet format.

7/24/15

PCI Express Jitter Attenuator

16

REVISION C 7/24/15



OIDT

www.IDT.com

Corporate Headquarters Sales Technical Support
6024 Silver Creek Valley Road 800-345-7015 or +408-284-8200  email: clocks @idt.com
San Jose, California 95138 Fax: 408-284-2775

www.IDT.com

DISCLAIMER Integrated Device Technology, Inc. (IDT) and its subsidiaries reserve the right to modify the products and/or specifications described herein at any time and at IDT’s sole discretion. All information in
this document, including descriptions of product features and performance, is subject to change without notice. Performance specifications and the operating parameters of the described products are determined
in the independent state and are not guaranteed to perform the same way when installed in customer products. The information contained herein is provided without representation or warranty of any kind, wheth-
er express or implied, including, but not limited to, the suitability of IDT’s products for any particular purpose, an implied warranty of merchantability, or non-infringement of the intellectual property rights of others.
This document is presented only as a guide and does not convey any license under intellectual property rights of IDT or any third parties.

IDT’s products are not intended for use in applications involving extreme environmental conditions or in life support systems or similar devices where the failure or malfunction of an IDT product can be reason-
ably expected to significantly affect the health or safety of users. Anyone using an IDT product in such a manner does so at their own risk, absent an express, written agreement by IDT.

Integrated Device Technology, IDT and the IDT logo are registered trademarks of IDT. Other trademarks and service marks used herein, including protected names, logos and designs, are the property of IDT or
their respective third party owners.

Copyright 2015. All rights reserved.



