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Introduction

Purpose: Introduce the ABFT series, Frequency Translators & Jitter Attenuators

Objective:
- Explain the benefits of the ABFT series of products
- Provide overview of the primary features

Crystals Content: 8-Slides
Oscillators
Filters Learning Time: 5-minutes
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" " l l Welcome to Abracon’s ABFT series; Frequency Translator & Jitter Attenuator Training Module. This
. i =i training session will provide an overview of the key features and benefits; as well as discuss the
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applications of this product series.
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What is a Frequency Translator / Jitter Attenuator?

Input:

Output:

Phase Noise:

rms Jitter:

Power Consumption:

Size:
Rise & Fall Time:

Symmetry:

10.000MHz +20 ppm Reference (to be provided by the end-user)

20.000MHz or 40.000MHz Translated output; Phase & Frequency
coherent to the input 10.000MHz reference

Excellent close-to-the carrier noise, -150dBc/Hz typical at 10kHz
offset from the carrier

Better than 0.50 ps rms jitter over 12kHz to 20MHz Bandwidth
(regardless of the Input Reference Jitter)

< 14mA typical under locked state into 50Q2 load @ 20MHz carrier
< 10mA typical under locked state into 15pFload @ 20MHz carrier

Small form factor, 5.0 * 7.00 * 2.00 mm SMT Reflow-able package
Ultra fast, 1.2ns max.

45% / 55% worst case

ABFT is a miniature SMT reflow-able, Frequency Translator which has built-in capability to
attenuate close-to-the-carrier jitter; accompanied with the 10.00MHz input reference. This
device is ideally suited for space constrained solutions, requiring phase & frequency cohesion
to the System Master Clock at 10MHz. This device eliminates the need to implement a PLL
or a multiplication scheme to achieve a faster signal; typically employed to clock RF or
Digital circuitry such as processors, controllers, decoders, etc.




WWW.ABRACON.COM

Crystals
Oscillators
Filters
Precision Timing
Inductors

(I
T —
I ] ‘-_\_
F
I 1] : ’7 ]

ABRACON
CORPORATION

What is a Frequency Translator / Jitter Attenuator?

10.00 MHz
Master / System Traditional
Clock Multiplier to
obtain 20MHz or
40MHz Signal

10.00 MHz
Master / System
Clock

ABFT Frequency
Translator to
obtain 20MHz or
40MHz Signal

ABFT Frequency Translator is designed to attenuate jitter / phase noise; accompanied with a
10MHz Reference Signal - while up-converting the input frequency by times two or times 4.
This solution maintains phase & frequency cohesion to the 10MHz input reference. The
approached employed in the ABFT design is a non-traditional Phase Locked Loop; ensuring
significant jitter clean-up, very close-to-the-input carrier.
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Frequency Translator / Jitter Attenuator Features:

. 5*7*2 mm SMT, RoHS Compliant reflow-able package

. Frequency translation to either 20MHz or 40MHz carrier

. (+3.3V £ 5%) Supply Woltage

. Industrial operating temperature range (-40°C to +85°C) standard

. LVCMOS Output

. Internal absolute pull range > +100 ppm allowing for long term drift

correction; including Aging over 10-years
Frequency Translator / Jitter Attenuator Applications:

. Frequency translation, clock smoothing and jitter attenuation of the input
10MHz reference

. Datacom - DSLAM, DSLAR, Access Nodes

. Cable modem head end

. Base Station - GSM, CDMA

. Telecom - SONET/SDH/ATM

ABFT Frequency Translators are offered in an industry standard 5x7mm
footprint, with sufficient internal pull-ability to ensure long-term frequency
correction over >10-years. Typical applications for these devices include
Datacom, Cable Modem Head-End, Telecom architectures, etc.
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i Agilent ES052A Signal Source Analyzer & E5053A Microwaye Downconverter
12KHz to EMHz rmns jitter

[¥Phaze Moize 10,004 Ref 10,00dBciHz

50,00 Carvier 20.000032 MHz 86312 dBm
' 1: |1 H=z <B&|, 2085 | dBc AHz
1000 Zr 10 Hz -5&.1798 dBicsHz
3: 100 Hz | |-114.4104 dEciHz
0.000 gy kHz -135/.8015 dEc/HE
B: |10 kHz | |-151.4159 dEc/Hz
-10.00 &1 L00 kHz 155.1307 dBciHz
30,00 71 |1/ MHz -156). 7445 | dEcfHz
' =81 |5 MHz -157.z2222 | dBosHz
20,00 = HNolse =—
Ahalys1s Range 2i Band Marken
-40,00 AnalysisRange ' Band-Marker
Crystals Intg Noise: -53.7834 dBc |/ 4.983 MHz
-50.00 RME Hoize: 45,3505 Lrad

Oscllllato s o
Filters 70,00
Precision Timing 20,00
Inductors 30,00

| 2.62704 moleg
FMZ |Iqtter: B6d.866 fsec
Fesiduzl FM: 127,091 Hz

Stratum-111 10.00MHz low Noise Reference

/

-100.0 ABFT-20.00MHz Phase Noise under Lock
»P BN I
-110.0
-120,0
-130.0
-140.0
-150,0
| | W
-160,0 3 [ .l'E_'I. ==
-170.0 il
A Fa prt & i g o a

IF Gain 204 Fraq Band [10M-41rHz] Lz Oopt [ =150kHz]

Phase Maoize Start 1 Hz Stop 5 MHz ST
i (1671 i)
|F‘hase Maise: Meas -_— attn 0dE --

- =" If ABFT Translator is driven with an Ultra low noise 10.00MHz reference, the
I i _: PR intrinsic phase noise of the Translator; starting at 10kHz offset will typically be
= better than -150dBc/Hz
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Comparative Phase Noise Performance; under Lock... (continued)
L+ Agilent E5S052A Signal Source Analyzer & E5S053A Microwaye Downconverter

12KHz ta SMHz trns jitker
[WPhaze MHoize 10,00dBJ Ref 10.00dE:Hz

0.0 Carrier 19,999912 MHz 2.6368 dBm
' 1: |1 Hz 11.9232 decsHz
10,00 2t 10 Hz -30. 2821 dBc/Hz
3: ) LO0 Hz -65,3077  dBcfHz
0,000 gL kHz -120:184% dBc/Hz
L:| 10 kHz -150, 2560 dBc/H=
-10.00 B 100 kHz q154.1580 dBcsHz
o 7i| 1/MHz| | 1E.538¢ dEciHz
' =51 | 5 MHz -157. 2410 dBcsHz
-30,00 == Nolse ==
Analysis Range X |Band Markan
-40,00 Analys1s Range Vi Band Marken
Intg|Noise: -%9.5883 dBc ¢ 4.988 MHz
-50.00 RME Hoise: 47.0544 prad
0,00 | 2163602 mdeg
' FMS 1itter: 374.448 fzec
70,00 Residual FM: 127.041 Hz
-80,00
-90,00
-100.0
-110.0
-120.0
-130.0
-140.0
-150.0
. 7 ¥
a0 | 10.00MHz Noisy Reference 3 f :
7
00 ABFT-20.00MHz Phase Noise under Lock =
LA iy i i i Fiiog pa A

IF Gain 20dE Fraq Band [106-41rHz]

BECpts
Phase Moise |Start 1 Hz Stop & MHz T

|Phase Moise: Meas -_ Pty

If ABFT is driven from a Noisy 10.00MHz reference, the intrinsic phase noise of the
ABFT device will take over; starting at about 1kHz offset and will be typically better
than -150dBc/Hz @ 10kHz away from the carrier. This will yield better than 0.50 ps
rms jitter over 12kHz to 20MHz BW, regardless of the input reference noise
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ABFT Evaluation Board

Abracon Part #:
ABFT-20.000MHz-EVAL
Or

ABFT-40.000MHz-EVAL

To facilitate quick engineering evaluation of the Frequency Translators, Abracon also
offers Evaluation Boards — with either the 20MHz or 40MHz Translators already
mounted for ease of use. Designers can input a 10MHz reference into the Evaluation
Board and quickly characterize the output characteristics of the Translator solution.
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Summary

Key Specifications:

. Ultra Small SMT packaging
. 20MHz and 40MHz frequency offering for clocking processors,
pcontrollers, A/D, D/A, decoders, etc.

Target Markets and Applications:

. Ideally suited for Applications using a Master Clock as a primary
reference and clocking subsequent RF/Digital circuitry at a higher
frequency. A typical example will be measurement & telecommunication
instruments, BTS equipment, Networking cards, etc.

. Hand-held, miniature designs (space constrained) limiting the possibility to
up-convert (multiply) the master frequency

Abracon’s Advantage:
. Low cost, small form-factor solution
. Available through Abracon’s Global Distribution Network



