Reference Design Programming
Board

User Guide

SUMMARY: The Atmosic Reference Design Programming Board (RPB) provides a
host computer access to some commonly needed development and debug interfaces
on an Atmosic wireless SoC based Evaluation Board or other target hardware.

Atmosic

Doc. No. ATM-UGRPB-P051



Table of Contents

Acronyms and Abbreviations
1. Overview
2. RPB Description
3. ATM33 RDK Firmware Update
3.1 ATM33 Firmware Update with Atmosic SDK
3.2 ATM33 Firmware Update with MPTool
Appendix - Frequently Asked Questions
References

Revision History

List of Figures

Figure 1 - RPB Version 083-10 (V1)

Figure 2 - Slide Switch

Figure 3 - Connection between TAG RDK and RPB
Figure 4 - 1x14 FFC Connector Circuit

Figure 5 - 2x7 14-pin Reserved Connector Circuit
Figure 6 - 2x10 pin J-LINK Connector Circuit

Figure 7 - Detail for VCCIO External Source Section

Figure 8 - Detail for VCC Source Section

Figure 9 - Jumper Configuration of RPB When FW Programming

Atmosic

10
11
12
16
17

17

Doc. No. ATM-UGRPB-P051



Atmosic

Acronyms and Abbreviations

Acronyms Definition
ATM33 ATM3325

ATM3330

ATM3330e
BBOOT Benign Boot
DTM Direct Test Mode
DUT Device Under Test
EVK Evaluation Kit
FFC Flexible Flat Cable
FW Firmware
HCI Host Controller Interface
OB On Board
OTA Over-The-Air
PWD Powerdown
RDB Reference Design Board
RDI Reference Design Interface
RDK Reference Design Kit
RPB Reference Design Programming Board
SDK Software Development Kit
SoC System-on-Chip
SWD Serial Wire Debug
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1. Overview

The Atmosic RPB provides host computer access to some commonly needed
interfaces on an Atmosic SoC based DUT. These interfaces include:

e SWD

e Debug UART

e 4-wire HCI UART or 2-wire for DTM
e Reset/PWD and Boot Mode signals

The RPB is included as part of the RDK such as PV Keyboard, PV Remote Control,
TAG, etc. The RPB can be ordered separately if needed, see Table 1.

Reference Design Programming Board ATMRPB-FJ

Table 1 - Reference Design Programming Board Ordering Information

2. RPB Description

Figure 1 shows the main components on version 083-10 (V1) of the RPB (ATMRPB-
FJ-02).

(Q - FFC Connector

© - Reserved

© - Push Switch (UARTO enable/disable)
© - Reset for Reference Design Kit (RDK)
© - vcCio Configuration

© - VCC_RDK Configuration

) - USB Connector

© - J-Link Connector

ko - Slide Switch

Figure 1 - RPB Version 083-10 (V1)
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Following is description for each section of the RPB

e USB Connector: This is a micro-USB port that is connected to the host computer
to FTDI FT4232H on RDK, which provides 3 serial ports. This should show up
as Atmosic RDI USB1 port in Windows Device Manager, and /dev/ttyUSBxxx
in Linux.

o Port 0: Debug UART (UART1 of ATM33)
o Port 1: Console UART (UARTO of ATM33)
o Port 2: SWD

e Slide Switch - The switch can be used to control SWD interface/BBOOT and
PWD signal to different connectors according to different user cases, as shown

in Figure 2.
o Interfaces controlled by Slide Switch

m SWD interface: SWD_10 and SWD_CLK

m BBOOT (Benign Boot : pull high to keep CPU in an idle mode
state, which is controlled by FTDI chip here with SDK.

m PWD : Power down input pin of ATM33, which can be used to
reset RDK.

o Based on the switch selection, the interfaces (listed above) will be
connected to FTDI chip, J-LINK or NONE:

m FTDI option : FTDI interface of FT4232 can be used for FW
programming through USB connector.

m JLINK option : J-LINK dongle will be connected to the J-LINK
connector of RPB for FW programming.

m  NONE option : This option is to make SWD/BBOOT/PWD floating
when the interfaces need to be kept open in normal application
use cases. For example, the Slide Switch needs to be in FTDI or
JLINK position during FW programming, but needs to be in NONE
position during the RDK normal operations even when the RPB is
connecting to the RDK.

o When the Slide Switch is moved to the left position , interface signals will
go to FTDI; when the Slide Switch is at the middle position, interface
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signals will go to J-LINK connector; when Slide Switch is moved to the
right position, Interface signals will be kept floating. (See in Figure 2.)

j

Figure 2 - Slide Switch

e Board Connectors: There are two options to connect the RRB to an Atmosic
RDK board:

o FFC Connector: This is a 1x14 14-pin female interface. The connector is
included in the Atmosic RDK package. FFC cable will be used to connect
RDK and RPB. Figure 3 shows an example of Tag RDK connected to the
RPB through the FFC Connector . See Figure 4 for FFC Connector
circuit.

- Il FFC Cable
ﬂ%—. USB Interface

Figure 3 - Connection Between Tag RDK and RPB
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o Auxiliary Connector: This is a 2.54 mm pitch 2x7 14-pin female interface
designed to connect directly to a customer board without an FFC
connector. (For example, on a customer design where only test points
are available due to board size constraints, the Auxiliary Connector can
be used for connection with test points). Customers also have the option
to ‘fly-wire’ the interface connection through this connector. See Figure 5
for Auxiliary Connector circuit.

VCC_3V_BD VCCIO_RD
| T ce10.4uF
C60 0.1uf
Piaric QRIS (o
—
1 2
RD_PWD_RESET R23. 0 3 2 R222 OR RD_BBOOT
SWD EN R 5 3 q_z,w —RD_SWDID
3 Ry N RO-UARTD ¢
TMC 9 10 qgw _ _RX
RD_UARTO TX R206.0 ik 12 R " RD UARTO CTS
S 1S R208 R 13 14 R UARTT TX
—T
HEADER 7X2 RA

Figure 5 - 2x7 14-pin Auxiliary Connector Circuit

e J-LINK Connector: This is a 2.54 mm pitch 2x10 20-pin female interface, side
launch designed to connect directly to an J-LINK dongle for FW programming.
See Figure 6 for J-LINK Connector circuit.
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Figure 6 - 2x10 pin J-LINK Connector Circuit

e VCCIO Source Selector (shown in Figure 7): These jumpers allow the VDDIO of
RDB to use either the 1/0 supply on the Atmosic RDB or through external
VCCIO source circuits. 2.5 V is set as the default on VCCIO domain, and 1.8 V
and 3 V can be supported after DM38 removed and jumpers installed. Jumper
JP30 is used to connect VCCIO voltage domain and VDDIO of Atmosic RDK.
JP30 should be kept open in most use cases. One scenario where JP30 needs
to be installed is for OTP programming.

@ - 1P30 : Installed when external VCCIO is used
© -1P33:3.0V enabled

© -)P31:1.8V enabled

@ -JP32:2.5V enabled

© -om3s

Figure 7 - Detail for VCCIO External Source Section
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o DM38 is by default installed with a 0 Q resistor to make 2.5 V the default
option. In the case where a different voltage plan will be used, DM38
must be removed first, and then a voltage jumper needs to be installed
(JP31/JP32/JP33), before the USB cable is plugged in.

o JP30 needs to be installed when an external VCCIO source is used. If
VDDIO of RDK does not need to be changed, JP30 should be kept open.

e VCC_RDK Source Selector (VCC_3V section): These jumpers allow the RDK to
use the VCC supply on the Atmosic RDB or through external VCC source. 3V is
set as default, and 2.5 V and 3.6 V can be supported after DM49 is removed
and jumpers installed as shown in Figure 8.

©) -1P27 :3.6V enabled
© - 1P25 : 2.5V enabled
@ -1P32:3.0V enabled
© -bma9

Figure 8 - Detail for VCC Source Section

o DMA49 is by default installed with a 0 Q resistor to make 3 V as the default
option. In the case where a different voltage plan will be used. DM49
must be removed first, and then a voltage jumper needs to be installed
(JP25/3P26/JP27), before the USB cable is plugged in.

e Push Switch : The switch is used to enable or disable UARTO (Console UART)
interface of Atmosic RDK, see Figure 9.
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Switch Spring

Atmosic

T 18

o
Reference De:

When spring compressed, UARTO is disabled
When spring is not compressed, UARTO is enabled

Figure 9 - Push Switch for UARTO Control

3.

ATM33 RDK Firmware Update

There are few sections on the RPB that need to be configured correctly for firmware
programming and debug LOG checking as shown in Figure 10.

e Keep JP30 open (no jumper installed).
e Make sure the Slide Switch is moved to the correct location. It should be either
atthe FTDI position (most common) or JLINK position.
e Push Switch needs to be in the ‘enabled’ position, as shown in Figure 10.
e Connect RDK to RPB using FFC cable.
e Then connect RPB to the host PC through the USB connector.
0 - Spring Switch enabled (not compressed)
© - P30 : REMOVED
© - slide Switch : JLink Position
(2
Switch Spring

*  When spring compressed, UARTO is disabled
*  When spring is not compressed, UARTO is enabled

Figure 10 - Jumper Configuration of RPB When Programming FW
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3.1 ATM33 Firmware Update with Atmosic SDK

Support for firmware programming and debug output requires the installation of the
latest SDK from the Atmosic Support website. Once the SDK is installed, connect the
USB port of the RPB to the PC and install the RDI interface driver from the installed
SDK folder, which will generate three consecutive COM ports and one USB device in
the laptop which can be checked from the device manager of the host PC.

The generated USB device called Atmosic MFG (Interface 0) is used for firmware
upgrading in the SDK MSYS window. For firmware upgrade with the RPB, customers
need to add an additional build option when building the image: SWDBOARD=DL
SWDIF=FTDI, in addition to the BOARD build option.

e Following are examples showing different build options:

o Image updating on ATM3330e EVK with J-Link on-board (J-LINK OB), or
Image updating on RDK through J-LINK connector on the RPB:

o Image updating for ATM3330e-based RDK through FTDI on the RPB :

1st port of the three consecutive COM ports is the Debug Port and the debug logs
(through UART1 of RDK) can be viewed from any serial port monitoring tool with the
following settings:

e Baud Rate: 115200
e Data Bits: 8
e Stop Bits: 1
e Parity: None

e Flow Control: None
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2nd port of the three consecutive COM ports can be connected to the Atmosic RF Tool
for RF testing through the UARTO interface of RDK. If the console LOG needs to be
enabled during normal RDK operations, the console LOG message can be found on
this port as well.

Refer to the References section for more information about the SDK and tools
mentioned in this section.

3.2 ATM33 Firmware Update with MPTool

Another way to update firmware is to use the Atmosic MPTool. Atmosic MPTool is
usually used in the factory during mass production. This tool can also be used in the
development stage, for example, updating the RDK with an image (atm file) received
from Atmosic FAE.

The MPTool uses the same hardware configuration and connection as the SDK. The
only difference is to install the MFx driver included in the MPTool, not the RDI driver
included in the SDK, see Fiqure 11.

A Outlook

Rl
A Access

Bl Atair 2021
Microsoft

- AtmosicMP ; OneDrive Teams

Tt
‘j Install MFx Interface (2.1.8.1) =5

ﬁ MP API Reference (2.1.8.1)

~

YU MP Tool (2.1.8.1)

®
D

o Microsoft Edge Microsoft
‘@1 Remove MFx Interface (2.1.8.1)

Bl

Uninstall_2.1.8.1

B Atmosicspk

e

&

i (Cadence
L fiype here to search

Figure 11 - Install MPTool Driver

After the driver is installed, a USB device named Atmosic MFG (Interface 0) and
COM port can be found in the Windows Device Manager.

Then launch MPTool and follow the steps below to program the firmware

Doc. No. ATM-UGRPB-P051 12



Atmosic’
e Launch MPTool

i AtmosicMP
" Install MFx Interface (2.1.8.1)
@ MP API Reference (2.1.8.1)

A9 VP Tool (2.1.8.1)

®
O

't Remove MFx Interface (2.1.8.1)

W uninsta 2.1.8.1

B AtmosicsDk

El

&

C

G

-
B donce

AL Type here to search

e Key in password Atmosic123 to enable modification in setting page.

2 Atmosic MPTool (2.1.8.1) -- [ (1) Download board |

Setting | Help
g Unlock
top

Refresh APT/DL

=>» Password = Atmosicl23

|nit Te Command mode

Check_IC_Infor
Testing Result

e Select target single image (atm file), and make sure the definition of UARTO pin
is correct.
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“m Atmosic MPTool (2.1.8.1) -- [ (1) Download board ] — n] X
T Fille() . Setting  Help L
oo s
> Crystal trim Disable ~ Programing settings Programming settings n
> Frequency test Disable Programming FW speed up True
» TX output pow: Disable User firmware (*.atm, *.mpbin, *.el E
> RX sensitivity Disable NVDS from From ATM
> PV Test Disable ~ OTP settings Otp settings

OTP file(.nvm)

Hardware EFuse (On->Off) (32K, SWD, 32kCheck) : (On, On, Need)

~ GUI settings Gui settings

Start Option Button

Waiting after start (ms) 0 y

Ny il ot L a

User firmware (*.atm, *.mpbin, *.elf)
Assign product firmware(.elf) for programming

UARTO Pin Modification ATM33xx 2
EVK pin table Open table Please make sure pin definition of
X P15 UARTO should be correct.
RX P30
CTS P12
RTS P13 v
Crystal trim UARTO Pin Modification

e Bluetooth address needs to be set as Auto, and device name (BT SSID) needs
to be less than 7 bytes.

User firmware (*.atm, *.mpbin, *.elf)
Assign product firmware(.elf) for programming

RX P30
cTS P12
RTS P13

M Tags customization Use Ul option

Custom Taq list file (.ini)
Address generation mehtod Auto generate address
Device name |Atmos|c BT

Update test result command

Tags customization

e Return To Run page and start FW programming, then check if the result is
passed or falil.
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“m Atmosic MPTool (2.1.8.1) - [ (1) Download board )

Init_Testing

Check_IC_Infor
BT Address O XKD
Name/Other 30000¢

Testing Result

<

Main  (0430)

[23:58:40] ——; >Booti-———

[23:58:41] Load config file from: C:\AtmosicMP\Test-flow\mp_setting.ml failed!
[23:58:41] Factory state = InitMpSoftware

[23:58:41] Factory state = SearchingMpBoard

[23:58:42] Factory state = Waitdstarc

Start Retry

Atmosic

Doc. No. ATM-UGRPB-P051 15



Atmosic
Appendix - Frequently Asked Questions

1) How to supply power to the RPB?

a) Connect a USB cable to a host computer (default and recommended
method).

or

b) Connect a5V supply at the red loop and ground to any black loop
or

c) Connect a USB cable to a USB power adapter.

2) After firmware update, certain peripherals on the RDB are not working properly.
For example, key matrix on Keyboard RDK, or buttons on Remote Control RDK.

Peripherals on the RDK may use the same GPIOs that are used by the various
switches (SWD/UART) on the RPB. Disconnecting the various switches
(SWD/UART) on RPB can help isolate the specific lines which may be used as
GPIO input on the RDB.

Which means the Slide Switch on RPB should be set to NONE and UART Push
Switch should be in compressed position (UARTO disabled) after firmware
update.

3) Debug UART lines show garbage characters.

Sometimes the UART lines may not be pulled correctly due to the level shifter’s
bi-directional nature. When this symptom occurs, close and re-open tool may
correct the issue.
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ATMOSIC TECHNOLOGIES — DISCLAIMER

This product document is intended to be a general informational aid and not a substitute for any
literature or labeling accompanying your purchase of the Atmosic product. Atmosic reserves the right to
amend its product literature at any time without notice and for any reason, including to improve product
design or function. While Atmosic strives to make its documents accurate and current, Atmosic makes
no warranty or representation that the information contained in this document is completely accurate,
and Atmosic hereby disclaims (i) any and all liability for any errors or inaccuracies contained in any
document or in any other product literature and any damages or lost profits resulting therefrom; (ii) any
and all liability and responsibility for any action you take or fail to take based on the information
contained in this document; and (iii) any and all implied warranties which may attach to this document,
including warranties of fitness for particular purpose, non-infringement and merchantability.
Consequently, you assume all risk in your use of this document, the Atmosic product, and in any action
you take or fail to take based upon the information in this document. Any statements in this document in
regard to the suitability of an Atmosic product for certain types of applications are based on Atmosic’s
general knowledge of typical requirements in generic applications and are not binding statements about
the suitability of Atmosic products for any particular application. It is your responsibility as the customer
to validate that a particular Atmosic product is suitable for use in a particular application. All content in
this document is proprietary, copyrighted, and owned or licensed by Atmosic, and any unauthorized use
of content or trademarks contained herein is strictly prohibited.

Copyright ©2023 by Atmosic Technologies. All rights reserved. Atmosic logo is a registered trademark of
Atmosic Technologies Inc. All other trademarks are the properties of their respective holders.

Atmosic

Atmosic Technologies | 2105 S. Bascom Ave. | Campbell CA, 95008
www.atmosic.com
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