AN-1013
RRENESANS F0448 GUI Automation Application Note

Introduction

This document provides guidelines for controlling the F0448 dual RF digital variable gain amplifier using IDT’s RF Digital Control Software. The
F0448 is not directly referenced in the software. This document describes how to download the software, how to make proper connections on
the evaluation board, and how to control the F0448.

IDT will supply the controller board, USB cable, and connection wires. For the purposes of this document, the RF Digital Control Software will
be referred to as GUI.

Requirements for GUI Automation

Computer or laptop:

= Must run the Microsoft Windows Operating System (Windows 7 or 8)
= Must use a powered USB port on the computer or laptop to the RF Digital Control Board

Power supply:
= Must provide a separate regulated 3 to 5 V input to the Product EVkir connection

How to Download the RF Digital Software Control

= Download the RF Digital Control Software from www.idt.com/document/swt/rf-digital-control-software-installer
= See instructions on installing the software in application note, AN-896 RF Products EVS Digital Control Software Guide

Controlling the F0448

The F0448 uses both a serial communication mode to control a 23dB digital step attenuator and parallel communication mode to control a total
of three digital attenuators in each path for a total of six digital attenuators. The serial mode controls a 23dB step attenuator with a step size of
1dB in the path. The parallel mode controls step attenuators in each path. The parallel mode is used for faster switching rates for the attenuation.
Both parallel and serial modes can be used together to get the full attenuation, 47dB, of the device.

Serial Control of the F0448

The F0448 does not have a standalone GUI nor has it been included in our latest software. The F1950 serial word is a superset of the F0448
serial word. When controlling the F0448 with the F1950 serial word, no effect in the attenuation will occur when the attenuation is a fraction of
a whole number (x.25, x.50, and x.75 dB).
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Figure 1. F0448 Serial Register Data Flow Diagram (LSB Clock in First)

Data Word
Latched into

Active Register \

CSb
Data Word 8 bits
DATA X X 1dB 2dB | 4dB | 8dB | 16dB X
DO D1 D2 D3 D4 D5 D6 D7
LSB MSB

X - don't care

Table 1. Serial Mode Pin Connection for F0448

RF Digital Control Board Wire Color F0448 EVB Board Pin
GND Red J13-Pin1
D1 Yellow J13-Pin2
D2 Orange J13-Pin3
D3 Blue J13-Pin4
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Figure 2 shows the pin connection on the RF Digital Control Board. The ribbon cable is connected to the right-side header (when looking into
the USB connector). Make the brown cable align with the 5V pin and the black cable with pin D7.

Figure 2. Cable Connections of RF Digital Control Board — Top and Side Views

Figure 3 shows how the ribbon cable connection to the F0448 evaluation board is used to control DSA1 for both channels.

Figure 3. Serial Cable Connection to the F0448 Evaluation Board
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Figure 4 shows the two required jumpers so that CSh_A and CSb_B can be controlled simultaneously.

Figure 4. Required Connections to Control DSA1 for Both Channels
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Using the GUI
Users should connect a supply voltage between 3.3V to 5V to Vpp of the FO448EVB (Product EVkr).

After all connections are made, per the previous section, and the device is powered up per the datasheet, start the RF Digital Control Software.
If successful, a screen similar to the one displayed in Figure 5 will appear. For the Device option, select F1950.

Figure 5. RF Digital Control Software Screen
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The scale will be from 0 to 31.75 dB in 0.25dB steps. The F0448 will change to the appropriate attenuation state for any integer value between
0 and 23 dB. All non-integer attenuation values (x.25, x.50, and x.75) will not affect the attenuator, nor will any attenuator integer values between
24 and 31 dB. Table 2 and Table 3 show how the F0448 will change for all the F1950 states.
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F1950

F0448

Table 2. F0448 Attenuation using the F1950 Commands
F19.50 F04.48 Comment
Attenuation (dB) | Attenuation (dB)

0.00 0

0.25 0 Not Recommended
0.50 0 Not Recommended
0.75 0 Not Recommended
1.00 1

1.25 1 Not Recommended
1.50 1 Not Recommended
1.75 1 Not Recommended
2.00 2

2.25 2 Not Recommended
2.50 2 Not Recommended
2.75 2 Not Recommended
3.00 3

3.25 3 Not Recommended
3.50 3 Not Recommended
3.75 3 Not Recommended
4.00 4

4.25 4 Not Recommended
4.50 4 Not Recommended
475 4 Not Recommended
5.00 5

5.25 5 Not Recommended
5.50 5 Not Recommended
5.75 5 Not Recommended
6.00 6

6.25 6 Not Recommended
6.50 6 Not Recommended
6.75 6 Not Recommended
7.00 7

7.25 7 Not Recommended
7.50 7 Not Recommended
7.75 7 Not Recommended

Attenuation (dB) | Attenuation (dB) Celment

8.00 8

8.25 8 Not Recommended
8.50 8 Not Recommended
8.75 8 Not Recommended
9.00 9

9.25 9 Not Recommended
9.50 9 Not Recommended
9.75 9 Not Recommended
10.00 10

10.25 10 Not Recommended
10.50 10 Not Recommended
10.75 10 Not Recommended
11.00 11

11.25 1 Not Recommended
11.50 1 Not Recommended
11.75 1 Not Recommended
12.00 12

12.25 12 Not Recommended
12.50 12 Not Recommended
12.75 12 Not Recommended
13.00 13

13.25 13 Not Recommended
13.50 13 Not Recommended
13.75 13 Not Recommended
14.00 14

14.25 14 Not Recommended
14.50 14 Not Recommended
14.75 14 Not Recommended
15.00 15

15.25 15 Not Recommended
15.50 15 Not Recommended
15.75 15 Not Recommended
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F1950

F0448

Table 3. F0448 Attenuation using the F1950 Commands (Cont.)
F19.50 F04.48 Comment
Attenuation (dB) | Attenuation (dB)

16.00 16

16.25 16 Not Recommended
16.50 16 Not Recommended
16.75 16 Not Recommended
17.00 17

17.25 17 Not Recommended
17.50 17 Not Recommended
17.75 17 Not Recommended
18.00 18

18.25 18 Not Recommended
18.50 18 Not Recommended
18.75 18 Not Recommended
19.00 19

19.25 19 Not Recommended
19.50 19 Not Recommended
19.75 19 Not Recommended
20.00 20

20.25 20 Not Recommended
20.50 20 Not Recommended
20.75 20 Not Recommended
21.00 21

21.25 21 Not Recommended
21.50 21 Not Recommended
21.75 21 Not Recommended
22.00 22

22.25 22 Not Recommended
22.50 22 Not Recommended
22.75 22 Not Recommended
23.00 23

23.25 23 Not Recommended
23.50 23 Not Recommended
23.75 23 Not Recommended

Attenuation (dB) | Attenuation (dB) Celmes
24.00 22 Not Recommended
24.25 22 Not Recommended
24.50 22 Not Recommended
24.75 22 Not Recommended
25.00 23 Not Recommended
25.25 23 Not Recommended
25.50 23 Not Recommended
25.75 23 Not Recommended
26.00 22 Not Recommended
26.25 22 Not Recommended
26.50 22 Not Recommended
26.75 22 Not Recommended
27.00 23 Not Recommended
27.25 23 Not Recommended
27.50 23 Not Recommended
21.75 23 Not Recommended
28.00 22 Not Recommended
28.25 22 Not Recommended
28.50 22 Not Recommended
28.75 22 Not Recommended
29.00 23 Not Recommended
29.25 23 Not Recommended
29.50 23 Not Recommended
29.75 23 Not Recommended
30.00 22 Not Recommended
30.25 22 Not Recommended
30.50 22 Not Recommended
30.75 22 Not Recommended
31.00 23 Not Recommended
31.25 23 Not Recommended
31.50 23 Not Recommended
31.75 23 Not Recommended
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Parallel Control of the F0448

The F0448 evaluation board parallel pins for the other attenuators cannot be controlled through the GUI. Therefore, each parallel pin must have
logic levels supplied externally. Internally, the parallel pins for the device are set for logic LOW.

Figure 6. Parallel Pin

A

‘VCTRL2_B
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Table 4. Channel A DSAO (DSAO_A) Truth Table

VCTRLO_A LOGIC LEVEL

DSA0_A ATTENUATION

LOwW

0dB

HIGH

6dB

Table 5. Channel B DSAO (DSAO_B) Truth Table

VCTRLO_B LOGIC LEVEL

DSA0_B ATTENUATION

LOwW

0dB

HIGH

6dB
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Table 6. Channel A DSA2 (DSA2_A) Truth Table

VCTRL1_A VCTRL2_A DSA2_A ATTENUATION
LOW LOwW 0dB
HIGH Low 6dB
LOwW HIGH 12dB
HIGH HIGH 18dB

Table 7. Channel B DSA2 (DSA2_B) Truth Table

VCTRL1_B VCTRL2_B DSA2_B ATTENUATION
LOW LOW 0dB
HIGH LOW 6dB
LOW HIGH 12dB
HIGH HIGH 18dB
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IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers who are designing with Renesas products. You are solely responsible for (1)
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only to develop an
application that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is
granted to any other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims
responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses,
or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise
alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01 Jan 2024)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most
Koto-ku, Tokyo 135-0061, Japan up-to-date version of a document, or your nearest sales
www.renesas.com office, please visit www.renesas.com/contact-us/.
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