User Guide

Scope

This document, User Guide provides detailed information and testability of the Board Dophin, and its ingredients.

This User Guide can be used and rereferred by the user/operator or any stakeholder for a better operational understanding.

Block Diagram

The system level block diagram and detailed architecture diagram is depicted below
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Figure - 1 System Block Diagram

System Interface
The system interface of Dolphin board is classified into two types.
a) Hardware Interface

b) Software Interface

Hardware Interface

This section provides detailed description of Hardware interfacing of Dolphin



Figure - 2 TOP VIEW

Figure - 3 BOTTOM VIEW

Configuration / selection switch

We have a few configuration/selection switches on the Dolphin board.

As shown in the below table, following are the major configuration/selection switches and their respective locations on the Dolphin board.

Connector | Key Description
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11

12

13

14

15

16

17

J2

J9

J20

J3&J4

J5

J15

J1&J10

SW1

SW2

SW3

Power Connector gnLy sviaa Power Adapter shall be used as Power source to Dolphin board. From the PWR

source, USB type C cable will be connected at J2. That's how Dolphin board gets power.
MODE SELECTION This is a 2-pin connector and shall be closed ALWAYS.

ADB Port (J30) From PC | LAPTOP we shall connect a USB Micro-AB cable @J30. This connectivity we will use
when we need to programl/flash the board. Additionally cable shall always be connected for adb access. In the

Windows PC device manager USB port will be advertised as QD Loader port. Refer Figure -5

USB PATH SELECTION (J20) This is a 3-pin connector. When we short(close) pin 2 & 3 it will serve as adb port

and when we short(close) pin 1 & 2 it will connect to USB HUB.

Boot Mode Selection (321) 1his is a 2-pin connector and shall be closed(shorted) during programming/flashing
the Dolphin board. Once the programmingl/flashing is successful it shall be removed i.e for Normal booting J21 shall

be open.

USB-UART Debug (J3 & J4) o, enabling serial console purpose, pin 1 & 2 shall be always shorted. Pin 2 & 3

shall be shorted for enabling UART2 which facilitates data transfer.

USB-Micro-AB Connector j5 seryves as DEBUG port. For Dolphin board debugging and logging, we will
connect a compatible USB cable from PC/LAPTOP @J5 and then start a terminal emulator like tera term, xshell,
Minicom, cutecom etc. with COM port settings 115200 8 N 1 From PC / Laptop connect micro-USB cable @J5 on
Dolphin.

HDMI-Micro HDMI Connector compatible HDMI - Micro HDMI cable shall be connected @J26, (which is exactly
opposite to the PWR connector) And after Powering ON the Dolphin, Dolphin output will be shown on that HDMI
monitor. Make sure Display selection switch J15 is in CLOSE state. If it is open HDMI display functionality will not

work.
Camera Connector: on.poard camera connector which would support picture | video recording.

Display Selection ;s is a 2-pin connector. If 315 shorted(closed), then Dolphin will facilitate HDMI display if it
is open Dolphin facilitates MIPI display.

SIM Connectors there are two SIM slots on Dolphin board, and it supports 4G LTE carrier network on both these
slots. Note: For SIM card detection and effective working with the sim card, a calibration file ((QCN) needs to be

restored.

4G LTE Antennas When signal strength is low then we need to attach the external antenna on the corresponding
connector for better signal strength. Dolphin by default provides LTE access as soon as we insert the SIM card in
the slot. If it could not detect or achieve appropriate signal, then antenna shall be connected to make sure a proper

signal strength is achieved. (4G LTE).

SD Card Connector (J29) gp card can be connected @3J29. Dolphin detects the SD card insertion. User can
organize(read/write/view) the SD card content via screen mirror apps like vysor/scrcpy OR through adb shell OR

Dolphin debug terminal.

Audio Connector ye would connect a head-phone / head-set with suitable audio jack @J24 to record and

playback audio.

Module PWR ON Key afier programming the board, and energizing it, we need press & hold this key for 10
seconds, such that the Soft Module gets powered on. After which the OS boot up happens and we can see the

detailed logs on the connected terminal emulator.
Volume Down Key T4 gecrease the volume during audio recording/playback operations

Volume Up Key To increase the volume during audio recording/playback operations.

representatiol bf the above 'Xlrcﬂ%%llecgﬁﬁgeﬁ A6 Ui HissharspRe RIS VRSN b Aiied 4o reboot the soft modaule this key can be

used. Press & release this key to do module reset.
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Figure - 4 Dolphin - Key Components

Make sure that in Windows device manager QP Loader portjs 4qyertised
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Figure - 5 HS-USB QDLoader 9008

Then go ahead for Programming the Dolphin board ( Download the image to Dolphin board) as described in the Flashing Guide

Antenna Connectors

This section contains 3 different connectors on board

GPS (J7) Wifi / BT (ANT1) LTE (J1 & J10)

Just similar to LTE antenna we need to connect GPS antenna @J7

Note: Please make sure that QCN restoration is a mandatory step for acquiring a proper GPS signal and go ahead with GPS testing.

Hardware Test Equipment / Tools
Following Hardware Test Equipment is required for testing the unit / modules

o Fully assembled Dolphin board

* 5v/4A Power adapter with USB type C cable for Power inlet
« Micro USB cable for Debug port

« USB breakout cable setup for programming

¢ HDMI — Micro HDMI cable

« Digital Multi-meter

« Digital Oscilloscope



Software Interface

Tools Required

Android image with all the customized features will be flashed on to Dolphin board.

For flashing the image on Dolphin, we need the following installation on the PC/LAPTOP

QFIL (Qualcomm Flash Image Loader) Qualcomm USB loader driver for flashing image on Dolphin board. QFIL can be downloaded
from this link @ QFIL Tool v2.0.1.9 for Windows - Qualcomm Flash Tool

QPST for restoring sim card related calibration file (.qcn) on Dolphin board QPST can be downloaded from the this link @ QPST Tool -
Qualcomm Product Support Tools (QPST)

Terminal Emulator (like Tera Term, XShell, HyperTerminal or any) for debug purpose
Vysor tool: https://www.vysor.io/download/

screcpy @ Download scrcpy 1.18 - free - latest version or any suitable android tools for getting Dolphin soft screen mirror on the
PC/LAPTOP

EUT Operation

EUT operations are highlighted as below

Board level visual inspection and Impedance Measurement

This preliminary check ensure that the Board can be powered ON.

Flashing Guide for the Dolphin board

For programming the Dolphin board, we need a Windows 10 PC/Laptop with QFIL tool installed and configured with the compatible USB

driver configuration.

For USB driver configuration, we need to install SIM89XXDriver. Follow the steps carefully.

From the PC/LAPTOP Connect the USB Micro-AB cable @J30

Power on the Dolphin board and follow the below instructions carefully.

Note: Without installation and configuration of this driver, USB port detection will not work and we cannot proceed further for flashing.

v = Manage tools

Home Share View Application Tools

« = v P » This PC » (D:) Local Disk > ORCA_TOOLS » simcom » tools v
MName Date modified Type Size
# Quick access
i i 29-08-2022 17:2¢ File folde
I Desktop * bengal_32go_image_merge_automation 29-08-2022 17:28 e folder
bengal32go_01_Jul_22_12_15 29-08-2022 17:28 File folder
& Downloads » 5
gpst.win.2.7_installer_00480.14 29-08-2022 17:28 File folder
4 Dy t o+ :
JILDELITSTES Windows10 29-08-2022 17:28 File folder
&=l Pictures * # bengal 32go_image_merge_automation.tar 29-08-2022 11:47 WinRAR archive 1,64,920 KB
& Music = bengal32go_01Jul_22_12_15 tar 29-08-2022 11:47 WinRAR archive 21.31,220 KB
! Videos ﬂ qpstwin.2.7_installer_00480.14 29-08-2022 11:50 WinRAR ZIP archive 37,991 KB
= . % SIM8B9XXDriverinstall_v1.03 29-08-2022 11:51 Application 9,243 KB
[®7 OneDrive
18 windows10 29-08-2022 11:51 WinRAR archive 10,558 KB
@ OneDrive

Figure - 6 SIMCOM Driver & Qualcomm Driver Installation Folder
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o) SIM89XX Driver Install

X

‘Welcome to SIMBI<X Driver Install Setup program. This program
will install SIMB%< Driver Install on your computer,

Itis strongly recommended that you exit all Windows programs
before running this Setup Program.

Click Cancel to quit Setup and close any programs you have
running. Chck Mext to continue with the Setup program.

WARNING: This program is protected by copyright law and
international treaties.

Unauthorized reproduction or distribution of this program, or any
portion of it, may result in severe civil and criminal penalties, and
will be prosecuted to the maximum extent possible under lawe.

Figure - 7 SIMCOM Driver & Qualcomm Driver Installation Folder

&b SIM89XX Driver Install

Destination Location

Destination Folder
’7 C:\Program Files [x86)\SIMS8<<Driver Browse. .. I
Wise Installation Wizard?

Setup will install SIMB83<< Driver Install in the following folder.
To install into a different folder, click Browse, and select another folder.
You can choose not to install SIM8%<< Driver Install by clicking Cancel to exit Setup.

< Back Cancel

Figure - 8 Driver Installation



54 SIM89XX Driver Install X

SIM83<LK Driver Install has been successfully installed.

Click the Finish button to exit this installation.

Figure - 9 Successful Installation of the USB Driver

Attention

You need reboot or replug the device to
complish the drniver installation.

oK Cancel

Figure -10 Confirmation- USB Driver

Confirmation to plug-out and plug-in the USB cable or reboot the device.

Flashing Procedure
« Make sure Dolphin is in Power OFF condition
« Keep the Boot Mode Selection switch (J21) CLOSE.
« Keep the USB Micro AB cable connected to Dolphin board @J30 from PC/Laptop
« Power ON the Dolphin board.
e Launch the QFIL tool

We need to do the following:



« Initially “No Port Available” might come.

* Select the COM port number assigned as Qualcomm HS-USB QDLoader Port
« Select the Build Type as “Flat Build”

« Browse for an appropriate programming file (.elf) from the release folder

« Load the appropriate XML file

¢ Click On Download

e QFIL File | Tools | Configuration | Help

Qualcomm HS-USB QDLoader 9008 (COM10)

Select Build Type
(® Flat Buld (O Meta Build

Select Programmer

Programmer Path |C:‘.Users\Admin‘.DesId.up‘.ORGA‘.hengal3290_20_Apr_23_[]9_59‘.Dulphin1prug_ﬁrehu|

Select Flat Build
Search Path CAUsers\Admin\DeskiopV\ORCA\bengal32go_20_Apr_23 09_59%Dolphin |

Rawprogram and Patch

RawProgram

rawprogram _unsparse 0 xml patchxml
Status
2023-04-21 17:34:18.307  Image Search Path: C:\Users \Admin‘Desktop ORCA\bengal3Zao_20_Apr_23 059_5%Dolphin A
2023-04-21 17:34:18.307 RAWPROGRAM file path: C-\Users"Admin*DesktopORCAbengal32go_20_Apr_23_05_ 59%.Dolphin‘rawprogram_unsparsel.
xml

2023-04-21 17:34:18.307  PATCH file path:C:\Users\Admin*Desktop"JRCAengal 32go_20_Apr_23 09 5% \Dolphin‘patch xml

2023-04-21 17:34:18.307  Programmer Path:C:\Users'Admin‘\Desktop \ORCA'bengal32go_20_Apr_23_05_5%\Dolphin‘prog_firehose_ddr.ef
2023-04-21 17:34:18.444  Process Index:0 =
2023-04-21 17:34:18.454  Qualcomm Fash Image Loader (GFIL) 2.0.2.3

Qualcomm Flash Image Loader (QFIL) 3 Storage Type: emmc

Figure -11 Select the flash image - QFIL

Wait till the programming successful and confirmation message.




Configuration

Qualcomm HS-USB QDLoader 9008 (COM10)

Select Build Type
(@ FAst Buld () Meta Buid

Select Programmer
Programmer Path |C:‘.Usem\Admin\Desktup\ORGA‘.hengal32gu_2[]_Apr_23_[]9_59‘.Dulphin‘.pmg_ﬁrehu|

Select Flat Build
Search Path CAUsers\Admin\Desktopy\ORCA\bengal32go_ 20 Apr_23 09 59%\Dolphin |

RawProgram - Load XML __
rawprogram_unsparse [xml patch 0ol

Status
2023-04-21 17:34:03 267 Whiting log to 'C:\Users \AdminApp Data‘\Roaming " QualcommQFILNCOMPORT_100port_trace td”, might take a minute ~
2023-04-21 17:34.03.267
2023-04-21 17:34.03.267
2023-04-21 17:34:03 267 Log is T:\Users Admin App Data . Roaming \Gualcomm \IFILVCOMPORT _100port_trace txt”
2023-04-21 17:34:03 267
2023-04-21 17:34:03.277  Download Succeed =
2023-04-21 17:34:03.277  Finish Download

Rawprogram and Patch

Qualcomm Flash Image Loader (QFIL) 202 Storage Type:  emmc

Figure -12 Download Success - QFIL

Power OFF the Dolphin Board.
Disconnect the programming cable.
Keep the Boot Mode Selection switch (J21) OPEN.

Now the Dolphin board is ready for use.

Power on the Dolphin & Reset
Launch any terminal emulator and check the Dolphin booting.

Dolphin board approximately takes 50-55 seconds to complete its boot up.
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Figure - 13 Dolphin Booting - Debug Console
Once the Dolphin Debug Console is active, walit till $ is present with indication Conole:/ $ we can execute the supported Android/Linux
commands here and see the response/results accordingly.
Alternately, from the OS command shell, we can use adb shell for better accessibility of the android environment

Also we can use Vysor application on the PC/LAPTOP to get the best possible Ul experience.

Figure - 14 adb shell

SD Card detection
Please connect any working SD card to Dolphin board @J29 Power cycle Dolphin.

Now Dolphin detects the SD card insertion. User can organize(read/write/view) the SD card content via screen mirror apps vysor/scrcpy or

through adb shell or Dolphin debug.
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Figure -15 Dolphin View on Vysor App
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Figure -16 SD Card Detection - Vysor App

Camera detection
Dolphin has two camera interfaces
+ On-Board 8MP resolution camera interface - 1 No (J6)

After connecting an appropriate compatible camera @J6 on board, Dolphin facilitates camera for recording images and video of our
choice. Images & Videos can be stored on the Dolphin's internal memory as well onto the SD Card

« Raspberry PI compatible camera interface - 1 No (J23)

This connector can be used to connect to any Raspberry Pi device's camera interface



Bengal for_am

Figure -17 Camera Detection - Vysor App

SIM Card detection
Insert SIM card in the sim slot J27 & J28 and Power Cycle the Dolphin board

SIM card carrier shall be advertised as 4G LTE with proper signal strength just like normal mobile devices.
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Figure -18 SIM Card

Display Integration

Dolphin supports two types of Display, based on the Display selection switch Dolphin display output will be rendered via MIPI or HDMI.



MIPI:

Here (J22) , we can interface with a Raspberry Pl display

Connect an appropriate ribbon cable @J22 to a Raspberry Pl display.
Make sure Display selection switch J15 is OPEN

Power ON the Dolphin

Press & hold the SW1 key for 10 seconds and release it.

Make sure Dolphin boot up complete.

Now the Dolphin display output will be shown on the Raspberry Pl display

HDMI:

A compatible HDMI — HDMI Micro cable shall be connected @J26 On the Dolphin Board
Make sure Display selection switch J15 is CLOSED

Power ON the Dolphin

Press & hold the SW1 key for 10 seconds and release it.

Make sure Dolphin boot up complete.

Now the Dolphin output will be shown on the connected HDMI monitor

Figure -19 HDMI Setup

We can also play HD Video from Dolphin’s SD-card storage and view the output on the HDMI monitor.

QCN Restoration

QCN restoration is a mandatory pre-step for SIM card detection on Dolphin board
QCN restoration happens from QPST tool running on Windows PC ONLY
Dolphin shall be in Diagnostics mode to perform QCN restoration

Follow the below steps for QCN Restoration



« Power on Dolphin board, make sure it is completely booted
e Launch adb shell as root

¢ Change to Diagnostics Mode

\UsershAcerradb root

‘Acer>adb shell
" # setprop sys.us

L LA

Figure -20 Dolphin -Diagnostic Mode

« Make sure Dolphin is in Diagnostics Mode
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Figure -21 Android DIAG Port - Diaghostics Mode

« Launch QPST tool, navigate to software download and proceed for QCN Restoration

‘3 OPST Configuration (desktop-05)
File Server Start Clients Window Help

Active Phones  Ports  Active Clients  |P Server

Client Mame Server Machine Mame Client Start Time Client Process D

OPST Configuration desktop-03 12:5%:32 (2022-11-16) 11672

QPST
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Figure -22 QPST - Software Download

e Choose a QCN file

2
Options  Help

Software Download PRestore  Backup Multiimage CEFS  User Paritions Factory Image SB 3.0

Port: Eﬁ COMZZ MSKETEZ 00000000 [3313B01%05) Browse. .
xQCH File: |D:'—-.DHCI—". -Related 0527 xqcn ~ | | Browse...
SPC: 000000 Allow ESN mismatch:(_] Skip PRL (] Use Fitter

Start Abart
M File:;
Status:
File: 0%

Tatal Progress:

QI.IALCOM

Help E«it

Figure -23 Choose QCN and Start

« Wait till QCN Restoration is complete and successful
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Figure -24 QCN Restoration - Successful

« Insert SIM and check for simcard detection and status.
« Dolphin provides the best quality voice calls

« Dolphin provides 4G-LTE support and the best audio video data calling and internet browsing.

Dolphin supports Bluetooth

We can send/receive files via Bluetooth

Dolphin by default will be advertised as “QCOM-BTD” for outside world.
Dolphin supports GPS

We view the precise exact location of the device using any GPS applications for e.g GNSS Viewer, My GPS Location etc.. Make sure GPS
Antenna attached to Dolphin @J11 for GPS data acquisition.

Dolphin by default will be advertised as “QCOM-BTD" for outside world.



Dolphin has USB2.0 and USB3.0 two ports each. So overall 4 USB ports are available on Dolphin
To work with USB ports make sure J20 is closed at pin 1 and 2

Please note that EITHER adb Host OR USB hub will work at a time.

Both will not function at the same time.

Note: IN GENERAL, when we are exploring / debugging any interface on the Dolphin board, whenever there is a need for

configuration/selection switch, it is recommended to power off the Dolphin board.

Once connectivity is done then we can power on the board.



