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ADQ7-FW2DDC firmware datasheet
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ADQ7-FW2DDC: application-specific firmware including digital down-
converters for radio applications:

*  Digital Down Conversion «  Differential / single-ended input
Decimation Two analog inputs
«  Streaming data «  Two digital radio channels

*  Multi-channel synchronization <+  Option with open FPGA.

Applications:

*  RF system Semiconductor RF test
*  Channel sounder «  Spectrum monitoring

*  RF recording «  Test and measurement
«  Satellite monitoring *  RF production test

* Radar - &G
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1 Block diagram

The purpose of the ADQ7-FW2DDC firmware option is to implement an efficient radio receiver for a
general purpose radio architecture. The structure of the ADQ7-FW2DDC is shown in Figure 1.

In order to achieve high bandwidth, ADQ7-FW2DDC benefits from SP Devices’ powerful interleaving
technology ADX. ADX removes typical interleaving artifacts. The result is a unique instantaneous band-
width of up to 2.5 GHz with high linearity.
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# DESCRIPTION REF

a | There are two analog inputs for receiving either, | and Q, two RF channels, or a differential RF | Table 1
signal. The analog front-end is either DC- or AC-coupled.
The high performance A/D converters are interleaved to reach higher instantaneous Table 1
bandwidth.

¢ |ADX s SP Devices proprietary IP for interleaving correction of A/D converters which enable Table 2
the unique wide band performance of ADQ7.

o

d | The quadrature mixer transforms the center frequency of the RF signal to the pass-band of the | Table 3
decimation filters.

e | The decimation reduces the sample frequency and increase SNR in the signal band. Table 4

f | This user-defined filter reduces the bandwidth and the noise level. The filter can also Table 5

implement an equalizer or 1Q balance.
g | The FIFO handles the transfer of data from the real-time data acquisition to the PC.
h | The connection to the host PC is using PCle standard for both PCle and PXle systems.

Figure 1: Principle of the ADQ7-FW2DDC.

2 Technical data

All values are typical unless otherwise noted.

Table 1: General parameters

ADQ7-FW2DDC

Key parameters

Analog input channels 2
Digital output channels 2
Digital signal representation low decimation factor [bits] 16, 32
Digital signal representation high decimation factor [bits] 32
Firmware input bandwidth [GHZz] 5
Firmware output bandwidth max [GHZz] 5
Sustained streaming bandwidth [GHZz] 1

Table 2: ADX parameters

ADQ7-FW2DDC
Time interleaving spur level up to 5 GHz [dBFS] -60
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Table 3: NCO parameters

ADQ7-FW2DDC

Frequency resolution’ [Hz] 1.1642
Spur level [dBFS] -95

1. Computed as (sampling rate / 2) / 237

Table 4: Decimation parameters

ADQ7-FW2DDC

DDC 1 and 2!

Minimum decimation factor 20
Maximum decimation factor 234
Pass band ripple [dB] 0.01
Stop band attenuation [dB] 80
Bandwidth, pass band 80 %

1. Example: The input to the DDC is at 5 GSPS and a Nyquist bandwidth of 2.5 GHz. A decimation of 2%8=8
times means that the output from the DDC is 0.625 GSPS and a Nyquist bandwidth of 0.3125 GHz. The pass
band (80%) is then 0.25 GHz.

Table 5: Equalizer parameters

ADQ7-FW2DDC

Filter length [taps] 5
Maximum filter coefficient 2214
Minimum filter coefficient -2
Filter coefficient length [bits] 16
Input data word length maximum [bits] 25

3 Related products

The ADQ FPGA Development Kit for ADQ7-FW2DDC opens the FPGA for the user to include custom
real-time signal processing. The ADQ FPGA Development Kit is purchased separately. Please contact
a Teledyne SP Devices sales representative for information about availability.

AFE g ADC B ADX Hp User Mixerm Dec. FIR User M
AFE B ADC B ADX HO RSPV 2xEq | °9°7

Figure 2: ADQ7-FW2DDC with User Logic 1 and User logic 2 for ADQ Development Kit.

4  Compatible hardware
ADQ7-FW2DDC is compatible with

ADQ7WB-PXle
ADQ7WB-PCle
ADQ7DC-PXIe in dual channel mode
ADQ7DC-PCle in dual channel mode
ADQ7DC-USB in dual channel mode
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Important Information

Teledyne Signal Processing Devices Sweden AB (Teledyne SP Devices) reserve the right to make cor-
rections, modifications, enhancements, improvements, and other changes to its products and services
at any time and to discontinue any product or service without notice. Customers should obtain the latest
relevant information before placing orders and should verify that such information is current and com-
plete. All products are sold subject to Teledyne SP Devices’ general terms and conditions supplied at
the time of order acknowledgment.

Teledyne SP Devices warrants that each product will be free of defects in materials and workmanship,
and conform to specifications set forth in published data sheets, for a period of one (1) year. The war-
ranty commences on the date the product is shipped by Teledyne SP Devices. Teledyne SP Devices’
sole liability and responsibility under this warranty is to repair or replace any product which is returned
to it by Buyer and which Teledyne SP Devices determines does not conform to the warranty. Product
returned to Teledyne SP Devices for warranty service will be shipped to Teledyne SP Devices at
Buyer’s expense and will be returned to Buyer at Teledyne SP Devices’ expense. Teledyne SP Devices
will have no obligation under this warranty for any products which (i) has been improperly installed; (ii)
has been used other than as recommended in Teledyne SP Devices’ installation or operation instruc-
tions or specifications; or (iii) has been repaired, altered or modified by entities other than Teledyne SP
Devices. The warranty of replacement products shall terminate with the warranty of the product. Buyer
shall not return any products for any reason without the prior written authorization of Teledyne SP
Devices.

In no event shall Teledyne SP Devices be liable for any damages arising out of or related to this docu-
ment or the information contained in it.

TELEDYNE SP DEVICES’ EXPRESS WARRANTY TO BUYER CONSTITUTES TELEDYNE SP
DEVICES’ SOLE LIABILITY AND THE BUYER’S SOLE REMEDY WITH RESPECT TO THE PROD-
UCTS AND IS IN LIEU OF ALL OTHER WARRANTIES, LIABILITIES AND REMEDIES. EXCEPT AS
THUS PROVIDED, TELEDYNE SP DEVICES DISCLAIMS ALL WARRANTIES, EXPRESS OR
IMPLIED, INCLUDING ANY WARRANTY OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE OR NON-INFRINGEMENT.

TELEDYNE SP DEVICES DOES NOT INDEMNIFY, NOR HOLD THE BUYER HARMLESS, AGAINST
ANY LIABILITIES, LOSSES, DAMAGES AND EXPENSES (INCLUDING ATTORNEY’S FEES)
RELATING TO ANY CLAIMS WHATSOEVER. IN NO EVENT SHALL TELEDYNE SP DEVICES BE
LIABLE FOR SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES, INCLUDING LOST
PROFIT, LOST DATAAND THE LIKE, DUE TO ANY CAUSE WHATSOEVER. NO SUIT OR ACTION
SHALL BE BROUGHT AGAINST TELEDYNE SP DEVICES MORE THAN ONE YEAR AFTER THE
RELATED CAUSE OF ACTION HAS ACCRUED. IN NO EVENT SHALL THE ACCRUED TOTAL LIA-
BILITY OF TELEDYNE SP DEVICES FROM ANY LAWSUIT, CLAIM, WARRANTY OR INDEMNITY
EXCEED THE AGGREGATE SUM PAID TO SP BY BUYER UNDER THE ORDER THAT GIVES RISE
TO SUCH LAWSUIT, CLAIM, WARRANTY OR INDEMNITY.

Worldwide Sales and Technical Support
www.spdevices.com
Teledyne SP Devices Corporate Headquarters

Teknikringen 6

SE-583 30 Linképing
Sweden

Phone: +46 (0)13 465 0600
Fax: +46 (0)13 991 3044
Email: info@spdevices.com

Copyright © 2020 Teledyne Signal Processing Devices Sweden AB. All rights reserved, including those to repro-
duce this publication or parts thereof in any form without permission in writing from Teledyne SP Devices.
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