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1. Introduction
This document describes how to perform the Always-On Display demo on the iCE40 UltraPlus™ Mobile Development
Platform (MDP) Board. The step-by-step procedure for setting up the demo platform is provided in detail.

The Ambiq Micro Apollo EVK base board is used in this demo as well as the Think Silicon NEMA | dc display controller
and composition engine. The demo showcases the ability of iCE40 UltraPlus to drive a small wearable display and

buffer one full image frame.

The Always-On Display demo includes four sub-demo modes listed below.

e Bouncing logo
e  Globe rotation and bouncing

e Heartrate

e  Fitness running

1.1. Sub-Demo Modes

Table 1.1 describes the four sub-demo modes which can be performed in the Always-On Display demo.

Table 1.1. Sub-Demo Modes

Index Description Layer Resolution LI Screenshot
Frames
I -
Demo 1 Bouncing logo 100 x 100 1
Demo 2 Globe rotat.lon and 40 x 40 12
bouncing
Demo 3 Heart rate 130x 70 3
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Table 1.1. Sub-Demo Modes (continued)

Demo 4

Fitness running 120 x40

Screen Resolution:

240 x 240

NEMA|dc Color Mode:  RGB8888

2. Functional Description

The Ambiq Micro EVK board provides image data to the iCE40 UltraPlus device. It also provides features for starting the
demo and switching between the different modes. After receiving image data, the iCE40 UltraPlus device manipulates
the display on the LCD panel.

Figure 2.1 shows the functional diagram of the Always-On-Display demo.

LCD
Panel

iICE40

— MIPI — .
Device

[—

UART —

POWER —»

Ambiqg Micro
EVK
Board

Figure 2.1. Always-On-Display Demo Functional Diagram
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3. Demo Platform Setup

3.1. Configuring the Apollo EVK Base Board

3.1.1. Upgrading the Ambiq MCU Firmware on the Ambiq Apollo EVK Board
The Ambiq Apollo EVK board provides two power supply sources:

e  USB connector (J1); and

e  External 3.3V DCinput (JP9).

When upgrading the Ambig MCU firmware, choose the USB connector power supply source.

The jumper and switch settings for performing firmware upgrade on the Apollo EVK base board are described below
and shown in Figure 3.1.

To set jumpers and switch:

1. Connect JP9 slot pin 4 and pin 6 (horizontal).
2. Connect J9 slot pin 1 and pin 2.

3. Set SW2 to ON position.
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Figure 3.1. Jumper Settings on Apollo EVK Base Board for Firmware Upgrade

3.1.2. Programming the Firmware
To program the Ambig MCU firmware:

1. Download and install the Ambiq flash program tool available in Ambiq Control Center.

2. Open the Ambiq Control Center application and select Utilities > AM Flash.
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Ambig Micro 2016

Figure 3.2. Ambiq Control Center Main Window

3. Inthe AM Flash window, click Browse and select the binary file ambig_nemadc.bin provided by Lattice.

) AM Flash EEEC——)

File Edit Save

@ ambiamicro

Project Builder

Step 1: Select File to Program (axf|elf|bin):

C:\AmbigMicro\AmbigSuite\boards\

Step 2: Setup: Step 3: During: Step &: After:

Reset Type: Verify Image
MCU: Apolle -
@ SRST () VECTRESET SWCLK

Interface: Autodetect

Erase Method: RunImage

Address Offset: 0x0 @ MNecessary Pages (0) Mass Erase

Qutput

Program l [ MU Reset ] [ Clear

Figure 3.3. AM Flash Window

4. Connect the Apollo board to the PC using the USB cable.

5. Click the Program button to start the firmware upgrade.
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3.2. Configuring the MDP Board

3.2.1. Setting Jumpers and Switches

Before running the demo, the MDP board must be configured by setting the switches and jumpers as shown in Figure
3.4.
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Figure 3.4. MDP Board Configuration

Table 3.1 provides detailed information on the MDP switch and jumper configuration.

Table 3.1. MDP Board Configuration Details

ITEMS CONFIGURATION DESCRIPTION

125,126,127 Shunt pin 9-10 Disables the ICE40UP5K_B/C/D devices
117 Shunt pin 1-2 Enables the ICE4A0UP5K_A device

128 Shunt pin 1-2 Board control for programming SPI Flash.
119 Shunt pin 1-3,2-4(vertical) Enables programming of SPI Flash
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J23 Shunt pin 2-3 Uses Xtal U14 as clock source
SW2 Set to ON Power switch; slide down for power-ON.
SW5 All set to OFF Selects the ICE40UP5K_A as the target device

3.2.2. Programming SPI Flash on the MDP Board

To program SPI flash in Diamond Programmer (version 3.8 or higher):

1.
2.
3.

Connect the MDP board to the PC using a USB cable and power ON the MDP board.
Start Diamond Programmer.

In the Diamond Programmer Getting Started dialog box, select Create a new project from a JTAG scan and click
OK.

After scanning, set Programming Speed Settings to Use customer Clock Divider and select the value 5.
Set Device Family to “iCE40 UltraPlus” and Device to “iCE40UP5K”.

Open the Device Properties dialog. Apply the settings as shown in Figure 3.5.

Access mode: set to “SPI Flash Programming”.

Operation: set to “SPI Flash Erase, Program, Verify” mode.

Programming File: load bit stream file for demo.

SPI Flash Options: select correct Flash chip.

Load from File button should be used to refresh fields such as “Data file size” and “End address(Hex)”.
Click OK to exit Device Properties dialog.

Click the Program button in Diamond Programmer to download the bitstream file.

Enable  Statud Device Operation File Name File o
o . Cable settngs
l.| V| ICEAD UttraPlus ICEAOUPSK SPI Flash Erzse, Program, Verify ..[P User Guide/DEMO_UIGS Face detection/PERSON 3017
~ Detect Cable |
4.2 ICE40 UltraPlus - iCE40UPSK - Device Properties ? = Cable: = =5 (7o) <
Gererd | Dewice Information | Port: FTUss-0 -
Device Operation Custom port:
Access mode: |sP1 Fizeh Programming d Frogramming Speed Settings
Operation: 571 Flash Erase, Program, verify = (0 Use default Clock Divider L
& @
armring Otions g @ Use custom Clock Divider
T
S TCK Divider Settng (0-30x): 5
Erogramming file: 82-001/PERSON FINDER/VO3 2017-05-23 release3 (230ms) fiash.bin B _;‘
5
o 10 Settings
Device Optiors H .
= @ Use default 1/O settings
[C] Renitiaize part on program error -
() Use custom I/O settngs
5P Flash Optiors
INITN pin connecied
Family: |5P1 Serial Fiash v] DOME pin connected
Vendor: |Miron -] TRST pin connects:
Device: |SPI-M25PE0 v] @ SetTRST high
Package: [8-pin soIC -] Set TRST low
SP1 Programiming
» -
4 —
output Data fie sze (Bytes): 757219 Load from Fie: ax
Lattice v Drivers detected (HW-DUN-3C (Paralisl), HW-USEN Start address (Hex): | 0x00000000 =) Message
T&ﬁ%ﬂ@?ﬁ-?““ database loaded End address (Hex): |0x00080000 > lg USB2 Port FTUSB-Q...

FRGAE - Fais
i [

Erase SPI part on programming error

Secure SPI flash golden pattern sectors

Figure 3.5. Programming Settings in Diamond Standalone Programmer
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3.3. Connecting the Lattice MDP Board to the Apollo EVK Base Board.

Before running the demo, remove the USB cable from J1 on the Apollo EVK board and shunt Pin3-4 of JP9 to get the
power supply from the Lattice MDP board. There are three lines that need to be connected between these two boards.
Table 3.2 provides detailed information on these connections.

Table 3.2. Board Connection Descriptions

Lattice J31 Slot Ambiq Board. Description

Pin1 Pin 35 UART Rx for iCE40UP5K_A(U1) on MDP board

Pin 2 Pin VBAT External power supply from Lattice to Ambiq board.
Pin23 GND GND line

Figure 3.6 shows detailed information on the board connection.

GND
VBAT
PIN 35 L -
'
4 w
JP9 -6 00 0es
4 D

Figure 3.6. Board Connection between MDP Board and Apollo EVK Base Board

3.4. Starting the Demonstration.
1) Press button 2 on the Apollo EVK base board to start the demo.
2)  Press button 0 on the Apollo EVK base board to switch among the sub demo modes.
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Technical Support Assistance

For assistance, submit a technical support case at www.latticesemi.com/techsupport.

Revision History

Date

Version

Change Summary

June 2017

1.0

Initial release.
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