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1   Introduction

This application note provides the NXP MCU-based SLN-VIZNLC-IOT solutions with fully integrated, self-
contained software and hardware. This feature includes the i.MX RT106F and pre-integrated machine-learning
face-recognition algorithms that are provided in the NXP i.MX RT runtime library, as well as all required drivers
for peripherals, such as camera, Liquid-Crystal Display (LCD), and memory.

This application note also provides power consumption details when running NXP demonstration software on
SLN-VIZNLC-IOT hardware.

The typical current consumption data splits the system into eight major contributors:

• LPC845, including PIR section
• i.MXRT106F
• Synchronous Dynamic Random Access Memory (SDRAM)
• Quad Serial Peripheral Interface (QSPI) flash
• Camera
• LCD
• Bluetooth Low Energy (BLE)
• Additional contributors include Infrared (IR) and white LEDs, an audio section, an Input/Output (I/O) expander,

a power section, and more

For more details, see Figure 1.

Summary:

• The Low-power mode is only supplied for Passive Infrared (PIR) sensor and LPC845. The LPC845 is set
in Deep power-down mode. The average current drawn from the 5 V supply is typically 220 µA. The main
contributors are as follows:
– PIR sensor - 20 µA
– LPC845 < 1 µA
– Low-Dropout (LDO) quiescent current - 200 µA, for more details on LDO, see Table 2

• In Normal mode, PIR sensor detects the live body, wake-up LPC845, and then LPC845 controls the power-
on of the RT106F system and peripheral interfaces such as camera, LCD, BLE, Wi-Fi, and Audio. The
average current drawn from the 5 V supply is typically 303 mA, equivalent to an average of 1.525 W. In that
configuration, the main contributors are as follows:
– i.MX RT106F - 90 mA
– SDRAM - 15.75 mA
– QSPI Flash -12 mA
– LCD - 113.5 mA
– Camera - 55.8 mA
– BLE 1.9 - mA
While the other combined current consumption is use 8.5 mA.

AN13804 All information provided in this document is subject to legal disclaimers. © 2023 NXP B.V. All rights reserved.

Application note Rev. 0 — 24 March 2023
2 / 15



NXP Semiconductors AN13804
SLN-VIZNLC-IOT Power Consumption Features

Figure 1. MCU SLN-VIZNLC-IOT

2   SLN-VIZNLC-IOT hardware description

Figure 2 shows the hardware block diagram of MCU SLN-VIZNLC-IOT.
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Figure 2. MCU SLN-VIZNLC-IOT hardware block diagram

3   Power supply section

The platform is supplied with a +5 V DC input via a USB-Type C connector J1. For more details on power
supplies, see Table 1.

USB_5V is down-converted to 3.3 V to power-on the LPC845 and PIR sensor; when the PIR sensor detects a
live body, it wakes up the LPC845. The LPC845 controls the power-on of SYS_5V0, and SYS_5V0 is down-
converted to 3.3 V using a DC-to-DC buck converter and to 3.0 V using a low drop-out linear regulator.

Main component Description Supply voltage Note

LPC845 Low-power MCU +3.3 V -

IRA-S210ST01 PIR + signal conditioning +3.3 V Motion detection
Can be used as a wake-up source

+3.3 V Supply to the embedded DC-to-DC converter, to
the peripherals, and so on

iMXRT106F MCU

+5 V Supply to the USB interface

W25Q128JVSIQ SPI Flash +3.3 V -

W9812G6KH-6I SDRAM +3.3 V -

Table 1. Power supplies of main components
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Main component Description Supply voltage Note

GC03-0CCM-D1 Camera +3.0 V -

RK024HH298 LCD +3.3 V -

EAR00385 1XK M.2 Module +3.3 V Not enabled in this test

PAM8013 Audio amplifier +5 V -

Table 1. Power supplies of main components...continued

4   Current consumption test setup

Figure 3 shows the details on how power consumption is measured.

 

PC USB 5V

Power Supply

UNION LDO
UM1750S-00

(U1)

Current
Sense

MPS DCDC
MP2182

(U2)

UNION LDO
UM1750S-00

(U4)

Current
Sense

NXP 
LPC845

(U13)

NXP
i.MX RT106F

(U5)

Current
Sense

WINBOND
W9812G6KH-6I

(U6)

WINBOND
W25Q128JVSIQ

(U7)

Rocktech
RK024HH298

(J8)

NXP
K32W061

(U11)

NXP+MURATA
1XK M.2 Modul
(J10)Not Enable

DIODEs
PAM8013

(U12)

Jinshengxin
GC03-0CCM-D1

(J7)

MPS
MP2410AGJ-Z

(U8/U9)

Current
Sense

VBUS_5V VBUS_5V0

SYS_5V0

NPN
+

PMOS

Current
Sense

MURATA
IRA-S210ST01
(+Signal conditioning)

CTL

DCDC_3V3

CSI_3V0

Current
Sense

Current
Sense

PIR Section

Low-power 
MCU

CPU

128Mb 
SDRAM

128Mb
QSPI 
FLASH

LCD Panel

BLE MCU

Wi-Fi 
Module

Audio 
Amplifier

IR/WLED 
Drive

IR&RGB 
Camera

SLN-VIZNLC-IOT

Figure 3. Current sensing on SLN-VIZN-IOT

Note:  The hardware must be modified to get the current measurements, see Section 6.

Note:  The current contributions are measured using Keysight DSO9254A (Oscilloscope) together with the
associated current probe N2820A+N2824A and Fluke 17 B+ (Multimeter).
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5   Current consumption data

Two application scenes were evaluated:

1. Low-power mode: PIR sensor and its signal conditioning circuit are supplied, but the PIR sensor does not
detect the live body. The LPC845 runs in Deep power-down mode, its functional pins are set in 3-state
except for the WAKEUP pin.

2. Normal mode: PIR sensor detects live body and wake-up LPC845, LPC845 controls the power-on of the
whole system.

5.1  Summary
Table 2 shows the current consumption from the +5 V supply, the +3.3 V line (after LDO or DC-to-DC buck
regulator), or the 3.0 V line (after LDO).

On +5 V supply On +3.3 V supply On +3.0 V supplyOperating
mode

Section

Average
current

(mA)

Average
Power
(mW)

Average
current

(mA)

Average
power
(mW)

Average
current

(mA)

Average
Power
(mW)

LDO (U1) 0.19[1] 0.95[1] 0.009[1] N/A[1] N/A N/A

LPC845 0.001[1] 0.099[1] 0.001[1] N/A[1] N/A N/A

PIR Sensor 0.02[2] 1.0 0.02[2] 0.066 - -
Low-power
mode

Total 0.22[2] 1.1 0.03[2] 0.099 N/A N/A

LPC845 5.48[1] 27.4[1] 5.48[1] 18.1[1] N/A N/A

PIR Sensor 0.02[1] 0.1[1] 0.02[2] 0.07 N/A N/A

i.MXRT106F 90[1] 450[1] 120[2] 396 N/A N/A

SDRAM 15.75[1] 78.75[1] 21[2] 69.3 N/A N/A

QSPI FLASH 12[1] 60[1] 16[2] 52.8[1] - -

RGB Camera 27.2[1] 136[1] n.a n.a 27.2[2] 81.6

IR Camera 28.6[1] 143[1] n.a n.a 28.6[2] 85.8

LCD Interface 5.49[1] 27.5[1] 7.32[2] 24.2 N/A N/A

LCD backlight 108[1] 540[1] 144[2] 475.2 N/A N/A

BLE 1.93[1] 9.67[1] 2.58[2] 8.5 N/A N/A

Others[3] 8.5[1] 42.6[1] N/A N/A N/A N/A

Normal mode

Total 303[2] 1515 311[1] 1026[1] 55.8[1] 167[1]

Table 2. Current consumption

[1] Estimated currents either based on the datasheets or calculation, assuming that the DC-to-DC buck regulator has a power efficiency of 88 % at 300 mA
[2] Actual test data
[3] The power consumption is smaller in the Low-power mode while using a new LDO with ultra-low quiescent current.

Note:  LPC845 current is about 1 µA in Deep power-down mode and about 5.4 mA when active.

Note:  Decrease MCU frequency to 528 MHz or even lower would allow significantly reduce the total power
consumption. The impact on the inference time (not reported in this document) must be evaluated.
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5.2  PIR signal conditioning circuit and LPC845
Figure 4 shows the +3.3 V current consumption of PIR+LPC845 – running all software.

Figure 4. +3.3 V current consumption of PIR+LPC845 – running all software
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5.3  i.MX RT106F
Figure 5 shows the +3.3 V current consumption of i.MXRT106F – running all software.

Figure 5. +3.3 V current consumption of i.MXRT106F – running all software
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5.4  SDRAM
Figure 6 shows the +3.3 V current consumption of SDRAM – running all software.

Figure 6. +3.3 V current consumption of SDRAM – running all software
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5.5  SLN-VIZN-IOT kit
Figure 7 shows the +5 V current consumption of SLN-VIZN-IOT kit – running all software.

Figure 7. +5 V current consumption of SLN-VIZN-IOT kit – running all software

6   Hardware modifications for current consumption measurements

Figure 8, Figure 9, Figure 10, Figure 11, Figure 12, and Figure 13 shows the changes made to the reference
schematic to enable the current measurements.
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Figure 8. i.MXRT106F section, modification to measure current
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Figure 10. Camera section, modification to measure current

Layout notes:
======
1) Locate C92 less than 5mm from pin28.
2) Locate C89 less than 5mm from pins32/35.
3) Locate C94 less than 5mm from pins20.

Layout notes:
======
Place C99 close to U11.31.

Layout notes:
======
1.RF Trace: 50ohm impendence.
2.Overlap R95.1 and R97.1 pads.

GND

GND

GND

GND

GND

GNDGND

GND

GND

GND

DCDC_3V3BT_3V3

VDD_PMU_RADIO

VDD_PMU_RADIO

BT_3V3

BT_WIFI_3V3

WIFI_3V3

GND BT_RSTN [5,12]

BT_RFRX [5]
BT_RFTX [5]

K32W061

U11

ADC3/GPIO17/SPI1_MOSI/SWO/PWM6/SPIFI_IO3/ISO7816_CLK/CLK_OUT
21ADC4/GPIO18/SPI1_MISO/CT32B0_MAT1/PWM7/SPIFI_CLK/ISO7816_IO/USART0_TXD
22ADC5/GPIO19/ADO/PWM4/SPIFI_IO0/USART1_RXD/CLK_IN/USART0_RXD
23ACP/GPIO20/IR_BLASTER/PWM8/RFTX/SPIFI_IO2/USART1_TXD
24ACM/GPIO21/IR_BLASTER/PWM9/RFRX/SWO/SPIFI_IO1/USART1_SCK
25V

D
D

E
20

LA
40LB
39

V
D

D
_R

A
D

IO
35

V
D

D
_P

M
U

32

V
B

A
T

28

RF_IO
37

FB
31

LX
29

RSTN
27

TRST
26

V
S

S
_R

F
_2

38
V

S
S

_R
F

_1
36

V
S

S
_D

C
D

C
30

E
P

A
D

41

C91
47pF
50V
0402

L15 3.3nH
1 2

L14
600 OHM

12

R93 0

R94 0

L16 4.7uH
1 2

TP40 BLE_RSTN

C94
0.1UF
10V
0402

C97
1.2pF
0402
50V

R95 0

DNP

ANT1

Balun_2.4Ghz

in
3

G
N

D
1

C99
10uF
10v

C92
0.1UF
10V
0402

C90
47pF
50V
0402

R97 0

C93
10uF
10v

R96 0

C89
0.1UF
10V
0402

C136
0.1UF
10V
0402

J9
U.FL

1
2

3

C96
2pF
0402
50V

RF_IO

RF_IO_A RF_IO_B RF_IO_C_1

RF_IO_C_2

Current
 Sense

Figure 11. BLE section, modification to measure current
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Figure 12. LCD section, modification to measure current
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Figure 13. Whole board, modification to measure current

Note:  Modify the (Universal Serial Bus) USB cable and keep the multimeter or probes in series to the power
line of the USB cable. It is easy to measure the current of the whole board.

7   References

• NXP EdgeReady MCU-Based Solution for Face Recognition with Liveness Detection

8   Revision history

Table 3 summarizes the changes done to this document since the initial release.

AN13804 All information provided in this document is subject to legal disclaimers. © 2023 NXP B.V. All rights reserved.

Application note Rev. 0 — 24 March 2023
12 / 15

https://www.nxp.com/design/designs/nxp-edgeready-mcu-based-solution-for-face-recognition-with-liveness-detection:SLN-VIZNAS-IOT?tid=vanMCU-VISION2


NXP Semiconductors AN13804
SLN-VIZNLC-IOT Power Consumption Features

Revision number Date Substantive changes

0 24 March 2023 Initial release

Table 3. Revision history

AN13804 All information provided in this document is subject to legal disclaimers. © 2023 NXP B.V. All rights reserved.

Application note Rev. 0 — 24 March 2023
13 / 15



NXP Semiconductors AN13804
SLN-VIZNLC-IOT Power Consumption Features

9   Legal information

9.1  Definitions
Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

9.2  Disclaimers
Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not give
any representations or warranties, expressed or implied, as to the accuracy
or completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.
In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.
Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to
make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.
Customers are responsible for the design and operation of their
applications and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.
NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default
in the customer’s applications or products, or the application or use by
customer’s third party customer(s). Customer is responsible for doing all
necessary testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications
and the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at http://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Suitability for use in non-automotive qualified products — Unless
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to reduce the effect of these vulnerabilities on customer’s applications
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for compliance with all legal, regulatory, and security related requirements
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