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1.Introduction

NXP SLN-LOCAL-IOT development kit is a comprehensive, secure and cost optimized voice control solution
with a widely adopted development environment that enables customers to quickly get to market with a
production ready end-to-end software application.

SLN-LOCAL-IOT embeds all the components required to produce a local voice commands solution. It is
based on the i. MXRT106L microcontroller powered by an ARM® Cortex®-M7 core.

The present note provides power consumption figures when running NXP demonstration software
(local_commands_demo) on SLN-LOCAL-IOT hardware. The note highlights typical current
consumption data splitting the system into 2 major contributors:

1. iIMXRT106L + hyperflash memory + microphones
2. TFA9894D Class-D audio amplifier with its DC to DC converter.

In summary:

e When the platform is waiting for “Hey NXP” local wake word, the average current drawn from
the +5V supply is typically 142mA. This is equivalent to an average of 0.71W.

e The peak current consumption is observed when the device answers to a local command. The
peak is always very brief. The highest peak current was observed at 466mA. Which is equivalent
to a peak power of 2.3W.
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2. SLN-LOCAL-IOT hardware description

Figure 1 details SLN-LOCAL-IOT hardware architecture.
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Figure 1.

MCU Local Voice hardware block diagram

Note: greyed components are not used in this solution. Although they are present on this HW, their
functionality is not used for voice local commands.

3. Power Supply section

The platform is supplied with a +5V DC input, typically delivered via an USB type C connector.
To power the various sections of the platform the +5V is down-converted to +3.3V using a DCDC buck
converter and to +1.8V using a Low Drop Out Linear regulator.

Main Description Supply voltage | Note
component
IMXRT106L MCU +3.3V Supply to the embedded DCDC
converter, to the peripherals,
etc...
+5V Supply to the USB interface
IS26KL256S Hyperflash memory +3.3V
SPHO0641LM4H | PDM microphone +3.3V
TFA9894D Audio amplifier +5V Supply to DCDC boost
converter and class-D amplifier
+3.3V Supply for the digital interface
to IMXRT
+1.8V Supply for the audio DSP

Table 1. Power supplies of the main components.
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4. Current consumption test setup

The diagram below details how the 2 power consumption contributors are measured.
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Figure 2. Current Sensing on SLN-LOCAL-IOT

Notes:
e The HW needs to be modified to allow the current measurements. Cf. Annex — HW modifications for
current consumption measurements).
e The current contributions are measured using Keysight CX332A (Device Current Waveform
Analyzer) together with the associated current probe CX1101A.

PCB Description Version
SPF-SOL0001 iMXRT106L connected module C2
SPF-SOL0002 Voice control board C

Table 2. HW revision

Application Version
Local commands demo Alpha 0.3
Table 3. SW revision
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5. Current consumption data
In the following measurement results, 2 situations were evaluated:
a. Waiting for “hey NXP”” wake word,
b. Answering to the command with an audio output volume set to the maximum.

The table shows the current consumption from the +5V supply.

On +5V supply

Operating section Average Maximum
mode current (mA) current (mA)
IMXRT106L +
Waiting for Hyperflash + 141.6 209.5
“hey NXP” | microphones
wake word Class-D audio
e 0.2 -
amplifier
iIMXRT106L +
. Hyperflash + 141.6 209.5
Answering to microphones
the command Class-D audio
with max audio amolifier
output volume P 47.7 256.3
saying
“sorry...”

Table 4. Current consumption figures

Note:
The current delivered by the audio amplifier depends on the output volume but also on the audio content, the

more stressful captured sample corresponds to the sentence “sorry...”.
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5.1. IMXRT106L + Hyperflash + Microphones
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Figure 3. +5V Current consumption of iMXRT106L + Hyperflash + Microphones — Waiting for “hey NXP”
wake word - large time window.
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Figure 4. +5V Current consumption of IMXRT106L + Hyperflash + Microphones — Waiting for “hey NXP”
wake word — zoom.
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5.2. Class-D amplifier section
Remark: the current consumption is measured on the +5V supply to TFA9894D INB pins. The current
measurements highlight the behavior of the section driving the speaker.

ey

Channel 1:

uSWwAINseapy

60.0 mA

400 mA

200 mA

1266u)

0.00A

sisheuy

-20.0 mA

-40.0 mA

=]
i}
=

-500 ms -400 ms -300 ms -200 ms -100 ms 100 ms 200 ms 300 ms 400 ms

Measurement

Description Range Std Dev. Count Start

@ Average -1 -186.561 20.6346 pA 4.42085 pA 79 -500.000 ms 500.000 ms

Marker

100.0 m: 00s HR
1.000 M: 000 Mpts

Figure 5. +5V Current consumption of Class-D audio amplifier — waiting for “hey NXP” wake word.
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Figure 6. +5V Current consumption of Class-D audio amplifier — Saying “Sorry...”, with max volume,
zoom on the current peak.
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6. Annex — HW & SW versions

PCB Description Version
SPF-SOL0001 | iMXRT106L connected module C2
SPF-SOL0002 | Voice Control Board C

Table 5. HW revision.

Application Version
Local commands_demo Alpha 0.3
Table 6. SW revision.

7.Annex — HW modifications for current consumption
measurements

72
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+5V to audio/"
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Figure 7. Test setup.

The following snapshots illustrate the changes made to the reference schematic to enable the current
measurements. Note that to measure the current flowing into the audio amplifier section, the PCB needs a

physical cut.
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Figure 8.

+5V from external power supply (red cable
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Figure 9.
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iMXRT + hyperflash + microphones section, modification to measure the current.
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