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1 Introduction

IMD, or Intermodulation Distortion, is one way to measure linearity in Analog to Digital Converters.
The intermodulation between two frequency components will form additional signals at the sum and
difference frequencies of the original tones and at multiples thereof. The second order products can
typically be filtered out but third order ones, which occur at 2f2-f1 and 2f1-f2, are close to the original
signals. Aliased third harmonics can also present trouble. These IMD products can mask out small
signals in the presence of larger ones, creating difficulty in multi-channel communication systems.

2 HMCAD1520 IMD Measurement Data

In this example, two tones are applied to a HMCAD1520, 1 MHz apart and at -7dBFS to avoid ADC
clipping. The tones are applied at 39.123 and 40.123 MHz and also at 59.123 and 60.123 MHz, for two
sampling rates, 105 MSPS and 125 MSPS.

The results are summarized in table below and in the plots which follow.

[MHZz] [dBFS] [dBm] [MHZz] [dBFS] [dBm] [dBFS] [dBFS]

Fs Fil Ail Pil Fi2 Ai2 Pi2 iMD2 iMD3
105 39.123 -7.1 11.7 40.123 -7.1 11.6 -92.3 -91.6
105 59.123 -7.0 12.1 60.123 -7.0 11.9 -109.7 -82.1
125 39.123 -7.0 11.6 40.123 -7.1 11.4 -95.9 -91.4
125 59.123 -7.1 11.7 60.123 -7.1 11.1 -101.8 -89.4

Note 1: The iMD2 and iMD3 in the table is in [dBFS]. The [dBc] numbers are 7 dB higher.
Note 2: Temperature: 23C  Supply Voltage: 1.8v

Table 1 HMC1520AD IMD Measurement Data

© 2012 Hittite Microwave Corporation, All Rights Reserved.
2 Elizabeth Drive Chelmsford, MA 01824 Phone: 978-250-3343 Fax: 978-250-3373
Page 3 of 7



CiMittite

MICROWAVE CORPORATION V00.0112

HMCAD1520 IMD Measurements Product Application Note

Measurement

Run cortrel Dizts storing

Read all channels: ]

File prefix: ‘E\/ALDW -HMCAD1520_

— taHittite

Single run

Astive channel

[] Auto-st

cchannel 1 "‘ ‘ Plot ‘ [] Auto-step filename  Reset counter| |1

MICROWAVE CORPORATION
HMCAD1520 Fs=105MSPS Fin=40,123MHz
precision Mode 64K FFT length F_delta=1MHz

ADC output

———
i

I —_]

e

FFT bandwidth
[_] user defined ADC output BW
0 000
Fmin: MHz
50000
40 000
@
FFT length: 65538 (16.0) 2 \
BW: MHz 2 30 000
Bin width: 16022 Hz 20000
Messuremert values 10 000
Signal: -7.07 dBFS
SR 72.34 dBFS 0 5 10

SWNDR: 6.928 dBFS
EMOB: 0.858 bit

25 30 35 40 45 50 55 60 &5 70 75 80 85 o0 95 100 105 110 115 120 125

Sample

® EVALOL-HMCAD1520_ch1_2012-02-10_r1

SFDR: -0.1376 dBc ( 39.1)MHz

FFT

HD2:  -90.83 dBc  ( 24.8)MHz 0
HD3:  -92.50 dBc  ( 15.4)MHz

Save results | | Check overlap ‘ -50

00 25 50

12,5 150 175 200 225 250 275 300 325 350 37,5 400 425 450 47,5 50,0
Frequecy (MHz)

‘13 EVALO1-HMCAD1520_chi_2012-02-10_cl ‘

Figure 2 39.123 & 40.123 MHz input tones, Fs: 105 MSPS Precision Mode
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Figure 2 iMD3, Fs: 105 MSPS, Fin 39.123 & 40.123 MHz Precision Mode
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Figure 3 39.123 & 40.123 MHz input tones, Fs: 125 MSPS Precision Mode
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iMD3, Fs: 125 MSPS, Fin 39.123 & 40.123 MHz Precision Mode
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