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1 Overview

The Ezurio DVK for the BL54LM20 Series provides a platform for rapid wireless connectivity prototyping, offering multiple options for the
development of Bluetooth LE, 802.15.4 (Thread & Matter), and Near Field Communication (NFC) applications.

The development kit is designed to enable customers to test and validate all hardware interfaces of the BL54LM20 Series module and supports
rapid application software development using either Zephyr RTOS or the Nordic nRF Connect SDK.

This document should be read in conjunction with the DVK-BL54LM20B schematics available from the BL54LM20 Series Documentation section.
BL54LM20 Series - Bluetooth LE + 802.15.4 + NFC | Ezurio

2 Ezurio BL54LM20 Development Kit Part Numbers

453-00672-K1 Development kit, Module, BL54LM20B (Nordic nRF54LM20B), Chip antenna

453-00671-K1 Development kit, Module, BL54LM20B (Nordic nRF54LM20B), MHF4 Connector

Applicable to the following BL54LM20 Series module part numbers:

Part Number Product Description

453-00586 Module, BL54LM20A, (Nordic nRF54LM20A), Chip antenna
453-00585 Module, BL54LM20A, (Nordic nRF54LM20A), MHF4 Connector
453-00672 Module, BL54LM20B, (Nordic nRF54LM20B), Chip Antenna
453-00671 Module, BL54LM20B, (Nordic nRF54LM20B), MHF4 Connector

3 Package Contents

All kits contain the following items:

Development Board The development board is supplied with a BL54LM20B module pre-installed and provides access to all
available hardware interfaces.

Power Options e USBcable (x1) - Type A to type C. The cable also provides serial communications via the USB -

UART converter chip on the board.

Two-pin jumpers Five jumpers for 2.54 mm pitch headers used on BL54LM20B development board.

for pin headers (5)

Fly leads (6) Supplied (1by 1female to female j B e) to allow simple connection to any BL54LM20 Series
module signals available on the develdpment board. (available on plated though holes or headers).

External BLE Supplied with development kit part # 453-00671-K1 only.

dipole antenna External antenna, 2 dBi, FlexPIFA (Ezurio part #001-0022) with integral RF coaxial cable with 100 mm
length and

IPEX-MHF4 compatible RF connector.
External NFC antenna Ezurio NFC flexi-PCB antenna - Part # 0600-00061

DVK‘Legs’ 4 x stand-off and 4 x associated nuts
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4 BL54LM20B Development Kit - Main Development Board

This section describes the BL54LM20B development board hardware. The BL54LM20B development kit can be used to evaluate both BL54LM20A
and BL54LM20B modules, which share an identical footprint and pinout.

The BL54LM20B development board is a universal development platform that highlights the capabilities of the BL54LM20 Series modules. The
development kit is supplied in a default configuration which should be suitable for multiple experimentation options. It also offers several header
connectors that help isolate on-board sensors and UART from the BL54L.M20 Series module to create different configurations. This allows you to
test different operating scenarios.

The board allows BL54LM20 Series modules to connect to a PC through the supplied USB cable for development purposes. The development board
provides USB-to-Virtual COM port (UARTO, UART1 on BL54LM20 Series module) conversion through a Nordic nRF5340 debugger chip (U1).

4.1 KeyFeatures

The BL54LM20B development board has the following features:

e  BL54LM20B module soldered onto the development board
e  Powering the development board:
- USB (type C) connector (J11, J12)

e Powering the BL54LM20 Series module by on-board PMIC (U3) or optional external voltage (from P1header) anywhere between 1.7V to 3.6V.

e USB(J12) to UART bridge (Nordic nRF5340 debugger chip, U1).

e  TheBL54LM20 Series supports multiple UART interfaces, on development board we have 2 UARTSs that can be interfaced to:

- USB(PC) (J12) using the USB-UARTO bridge (U1)

- USB (PC) (J12) using the USB-UART1 bridge (U1)
e  Current measuring options:

- Pinheader P1for measuring current.

. IO break-out 2.54 mm pitch 2-pin header connectors in series on each GPIO of the BL54LM20 Series module - on which various interfaces
UARTO, UART1, SPI, High Speed SPI (32Mbps), QSPI, 12C, GPIO, AIN, NFC - and allow for plugging in external modules/sensors. These 2-pin
series headers allow circuitry to be disconnected from BL54LM20 Series module (by removing jumpers).

e  Multiple on-board sensors:

- QSPIdevice (Nor flash) chip (U2) via switches (U12, U13) connected by default, the more detail can refer to 7.3.4)
- Four buttons (BUTTONO, BUTTONT1, BUTTON2, BUTTON3)
- Four LEDs (LEDO, LED1, LED2, LED3)

e  Onereset button SW3

e NFCantenna connector (J5) on-board development board for use with supplied flexi-PCB NFC antenna (0600-00061, see datasheet)

e  Optional external 32.768 kHz crystal (X1) circuit (Not required for operation of the BL54LM20 Series).

e  Optional external serial (QSPI) Nor flash chip (U2). Not required for operation of the BL54LM20 Series module; is connected via switches (U12,
U13) by default. For more details refer to 7.3.4

e AccesstoBL54LM20 Series Serial Wire Debug (SWD) 2-wire interface (JTAG) by either Nordic nRF5340 debugger chip (U1) that transforms
USB to SWD interface or on-board header P4.

e  FWupgrade or application loading HW capability:

- ViaSWD (USB to BL54LM20 Series SWD) using on-board SWD programmer circuitry (U1 nRF5340 debugger chip MCU) on the
BL54LM20B Development Kit

https://www.ezurio.com/ 5 © Copyright 2026 Ezurio
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5 Understanding the Development Board

Development board 453-00672-K1 (fitted with 453-00672 Module, BL54L.M20B, (Nordic nRF54LM20B), Chip antenna)

5.1 BL54LM20 Series Default Configuration and Jumper Settings

Important! To ensure correct out-of-the-box configuration, the BL54LM20B development board switch and jumpers must be configured as
shownin Figure 1.

- Sy =]
710 e
U-___U u U'U_-I.U'.U'_Lll;-lu_-_,_u u_.;_h "

VDD _DBGR

1uiEs L

Figure 1: Correct BL54LM20B development board 453-00672-K1 or 453-00671-K1jumper and switch settings
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6 Functional Blocks

6.1 Power Supply

Figure 2 shows the BL54LM20B development board Power Supply block.

: l
| J11 :
| BLS4LM20A USB VBUS P5VO P3V3 |
I SwW7 T - 4 T us J P3v3 goes to MikroE I8 pin7 I
! OFF 41— VBUS  PVDD IN  OUuT
| oN 6| | |5 |
| I
1 VDD_nRF
l OFF 1| —_ | 17 ) D._ :
2 G VSET1  youma 2 5
| ON 3 47K 3 1 P1 |
16
I HC_H{vser2 |
P22
USBC L T (Default) VOUT2 —
I i — s P6 |
| DEBUGUSB ToBL5412C 13|cDA
VDD_DBGR |
I L vDDIO |
I 12 I
: l
: !
! l

Figure 2: BL54LM20B development Kit power supply

e TheBL54LM20B development board can be powered through either USB Type-C connector (J11 or J12). To enable USB power, move SW7
from the OFF position to the ON position.

e The USB cable supplied power (5V) goes into nPM1300 (U3) power management chip on the development board which produces 3.3V (on
Vout2 pin) and 1.8V (on Vout1 pin). User can adjust jumper on P22 to select use 1.8V (P22, pin2-3) or 3.3V (P22, pin1-2) for BL54LM20
Series module and on-board peripheral devices.

The BL54LM20 Series module is powered through the following pin:

e VDD_nRF pin (operating range of 1.7V to 3.6V) - the development board generates 1.8V from the nPM1300 Vout1 pin to power the BL54LM20
Series module. This voltage can be adjusted with resistor R34 (default 47K) or by 12C commands from the BL54LM20 Series module.

Note: The BL54LM20B development board has on-board circuitry to allow access to the BL54LM20 Series module SWD interface (via USB
connector J12). Refer to SWD (JTAG) Interface.

e  VDD_nRF pin can also be powered from external power supply by using P1header.

Power circuitry net names

On the development board, the power circuity net names are as follows:
e VBUS - This voltage from USB cable plugged into connector J11 or J12. The main development board power supplies nPM1300 power
management chip (U3) which on output generates 3V3 on Vout2 pin and 1V8 on Vout1 pin.
e  VDD_DBGR - Supplies nRF5340 debugger chip MCU(U1) and some peripheral devices such as NOR flash (U2), level shifter (U4,U6,U8,U9),
switch(U12,U13).

https://www.ezurio.com/ 7 © Copyright 2026 Ezurio
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e  VDD_nRF - Supplies the BL54LM20 series module only.
. P5V0 - for MikroE 5V and LED power supply.
e P3V3-for MikroE 3.3V and Qwiic 3.3V

6.2 ResetButton

The development board has a reset button (SW3) with the net name RESET_BUTTON. The RESET_BUTTON (is active low when SW3 pushed down)
is routed to NRF5340 debugger chip MCU (with jumper populated default on J18) and BL54LM20 Series module RESET pin (with jumper unpopulated
default on J13). The placement of the SW3 reset button and circuitry is shown in Figure 3.

R74 Flonﬁ%l B8

RESET B=Ra Nl
meRRean J19
s o |18

SW3
3 Touke, TS-06M-ASM-T-T/R

RESET_BUTTON < ° —|—°{
4 2 l

Figure 3: Reset button placement

BL54LM20 Series module reset (NRF54LM20_RESET) can be driven by 2 sources:

- Resetbutton SW3 (net name RESET_BUTTON)
- P4header pin10 (net name SWD_nRF54_RESET), see section 6.3 SWD (JTAG) Interface

6.3 SWD (JTAG) Interface

The development board provides access to the BL54LM20 Series module two-wire SWD interface by either Nordic nRF5340 (U1) debugger MCU or
P4 connector. This SWD interface is REQUIRED for customer use for FW programming.

Note:  Werecommend SWD two-wire interface used for FW loading. Customer MUST wire out the SWD two-wire interface (namely SWDIO,
SWDCLK, nReset, GND, and VCC).

For those customers that require access to BL54LM20 Series SWD (JTAG) interface, the BL54LM20B development board (see Understanding the
Development Board) has on-board circuitry to allow access to BL54LM20 Series module SWD interface (via USB connector J12 or P4 connector).
The SWD(JTAG) connection can be formed by Nordic nRF5340 (U1) debugger MCU via USB connector J12 or using connector P4 with external
debugging board.

Figure 4 shows the schematic, PCB location for USB J12, UTand P4 connector

https://www.ezurio.com/ 8 © Copyright 2026 Ezurio
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> SWD_nRF54 RESET

Samtee, FTSH-105-01-F-DV-K

Figure 4: BL54LM20 Series SWD(JTAG) interface schematic and PCB location

6.4 Debugout for programming external boards

The BL54LM20B Development Kit supports programming and debugging external boards using BL54L.M20 Series modules. To program or debug an
external board, connect to the Debug out header P3 using a 10-pin cable.

Note: The programming cable used to connect to the external board must be no longer than 10 cm. Power the external board separately from the
BL54LM20B Development Kit. The VDD_SWDO voltage must be within the range of 1.8 Vand 3.6 V.

Table 1 Header P3 pinout for programming external targets

P3pin  P3pin signal Description
1 VDD_SWDO |/0 voltage reference input from the external target.
2 SWDO_IO_EXT Serial Wire Debug (SWD) data I/0.

https://www.ezurio.com/
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P3pin P3pin signal Description
3 SWDO_SEL_EXT  Debug out select signal. Connect to ground on the external board.
4 SWDO_SEL_EXT  Serial Wire Clock line.
5 GND Ground.
6 SWDO_SEL_EXT  Serial Wire Output (SWO) line is not used for programming and debugging over SWD.
7 N.C. Not used.
8 N.C. Not used.
9 N.C. Not used.
10 SWDO_SEL_EXT  Resetline.
Debug OUT Connector
VDD_SWDO
P3
; i ¢ i < SWD0 10 EXT

SWDO0 SEL F.XT(( 3 ® @ r3 SWDO0 CLK EXT

® o <{{SWD0_SWO_EXT

i 7 8 7 T -
® © > SWDO0 RESET EXT
— Samtec, FTSH-105-01-F-DV-K

Figure 5: BL54LMZ20 Series DEBUG out interface schematic and PCB location

6.5 Four-wire UART Serial Interfaces

The BL54LM20 Series supports multiple four-wire UART's (TX, RX, CTS, RTS). On the DVK-BL54LM20B development board, 2 UARTSs can be

interfaced.

https://www.ezurio.com/ 10
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6.5.1 UARTO Interface (on BL54LM20 Series) Driven by USB (J12) connector (USB to UARTO debugger chip U1)

e USB Connector: The development kit provides a USB Type C connector (J12) which allows connection to any USB host device. The
connector also supplies power to the development kit and the USB(J12) signals are connected to debugger nRF5340 MCU (U1) to-serial
converter device.

e  USB-UARTO: The development kit is fitted with a (U1) debugger nRF5340 USB-to-UART converter which provides USB-to-Virtual COM port
(UARTO on BL54LM20 Series module) on any Windows PC.

The UARTO connection on the BL54LM20B Development Board and the nRF5340 (U1) are shown in Table 2 and how the BL54LM20 Series module
UARTO is mapped to the breakout header connector J1.

Table 2: UARTO Connections on the BL54LM20B Development Board

BL54LM20 Series BL54LM20 module UARTO assigned nRF5340 (U1) IC UARTO _DBGR Comments

(MOD1) pin

P0.06 (pin43) UARTO_TX (output) RX0 via J1 header (pins 23-24) JMP15
P0.07 (pin&1) UARTO_RX (input) TXO0 via J1 header (pins 25-26) JMP16
P0.08 (pin4s) UARTO_RTS (output) CTS viaJ1header (pins 21-22) JMP14
P0.04 (pin46) UARTO_CTS (input) RTS via J1 header (pins 19-20) JMP13

6.5.2 UART1 Interface (on BL54LM20 Series) Driven by USB (J12) connector (USB to UART1debugger chip U1)

e USB Connector: The development kit provides a USB Type C connector (J12) which allows connection to any USB host device. The
connector also supplies power to the development kit and the USB(J12) signals are connected to debugger nRF5340 MCU (U1) to-serial
converter device.

e USB-UART1: The development kit is fitted with a (U1) debugger nRF5340 USB-to-UART converter which provides USB-to-Virtual COM port
(UART1 on BL54LM20 Series module) on any Windows PC.

The UARTI connection on the DVK-BL54LM20B and the nRF5340 (U1) are shown inTable 3 and how the BL54LMZ20 series module UARTT is mapped
to the breakout header connector J1.

Table 3: UARTT1 Connections on the BL54LM20B Development Board

BL54LM20 Series BL54LM20 module UART1 nRF5340 (U1) IC UART 1_DBGR Comments

(MOD1) pin assigned

P1.16 (pin51) UART1_TX (output) RX0 via J1 header (pins 11-12) JMP9

P1.15 (pin52) UARTI1_RX (input) X0 via J1header (pins 9-10) JMP8

P1.14 (pin50) UARTI1_RTS (output) CTS via J1header (pins 13-14) JMP10

P1.19 (pin49) UARTI_CTS (input) RTS via J1header (pins 15-16) JMP11
https://www.ezurio.com/ n © Copyright 2026 Ezurio

AllRights Reserved



(]
e1l PD BL54LM20B Development Kit

A User Guide

7/ Development Board Interfaces and Peripherals

7.1 UART Software

The development board connects the BL54LM20 Series module to a virtual COM port (UARTO or UART1) of a PC or other device. From a PC, you can
communicate with the module using a terminal emulator like PUTTY https://www.chiark.greenend.org.uk/~sgtatham/putty/

This utility allows connections to serial devices using any combination of the communications parameters listed in Error! Reference source not
found.. If you want to send commands via UART PUTTY settings can be seen
https://developer.nordicsemi.com/nRF_Connect_SDK/doc/latest/nrf/gs_testing.html

Table 4: PuTTY communication parameters for BL54LM20 Series

Port (Windows) 1to0 255
Port (Mac/Linux) Any /dev/tty device
Baud Rate 1200 to 1000000

Note: Baud rate default is 19200 for the BL54LM20 Series
module firmware.

Parity None
Data Bits 8
Stop Bits 1
Handshaking None or CTS/RTS
https://www.ezurio.com/ 12 © Copyright 2026 Ezurio
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7.2 GPIO Breakout Connectors

Access to all 40 BL54LM20 Series module signal pins (GPIO = General Purpose Input /Output) is available on 2.54mm pitch header connectors on J1,
J10, J14, J15, J25 (2.54mm header connector).

These breakout connectors can interface to a wide array of sensors via customer developed FW, and the DVK incorporates additional fly-lead
cables inside the box to enable simple, hassle-free testing of these multiple interfaces.

Table 5 shows the BL54LM20 Series module pins that are brought out to 2.54mm pitch header connectors and plated through holes (suitable for
2.54 mm pitch headers).

Table 5: Module pins exposed via in-series header pins and jumpers

Header Connector BL54LM20 Series Module Signals Exposed
J1 BL54LM20 Series pin header J1 for access:
11 e  P1.06 (via JMP2 to Button2)
IMP?2 1 2 P1.06 e  P1.05 (via JMP3to Button1)
TMP3 3 & 1 P10 e P1.27 (via JMP4 to LED2)
e £ 1 £ T e P1.28 (via JMP5 to LED3)
TMES : 3 3 150 e P1.15 (via JMP8 routes UARTI_nRF54_RXD to debugger
™MPS 9 | ot 10 PLIS "
Ad ' e P1.16 (via JMP9 routes UARTI_nRF54_TXD to debugger
JMP9 11 g 12 P1.16 u1)
IMPIO__ 13 | gy @ 14 P1.14 e P1.14 (via JMP10 routes UARTI_nRF54_RTS to debugger
IMP11 15 =N 16 P1.19 u1)
JMP12 17 & 18 P1.22 e P1.19 (via JMP11 routes UART1_nRF54_CTS to debugger
JMP13 19 s 20 P0.04 u1)
IMP14 21 =y 22 P0.08 e P1.22 (viaJMPI12 to LEDO)
JMP15 23 =t 24 P0.06 e P0.04 (viaJMP13 routes UARTO_NRF54_CTS to debugger
IMP16 25 ey 26 P0.07 u1)
e  P0.08 (via JMP14 routes UARTO_NRF54_RTS to debugger
Kingmate, S123-T-26-2-60/33-F0 u1)
- e P0.06 (via JMP15 routes UARTO_nRF54_TXD to debugger
u1)
e  P0.07 (via JMP16 routes UARTO_nRF54_RXD to debugger
u1)
J10 rLoUNecy 0201, 00k RE7 BL54LM20 Series pin header J10 for access:
T Worop L] no «  P1.01viaR87 OR (default NOPOP)
e T T . f“_g Kingmate, S110-5-02-2-602530 4 P1,02 via R88 OR (default NOPOP)
_.\%EOP To use NFC1 pin as P1.01 GPIO fit R87 OR, remove R26
To use NFC2 pin as P1.02 GPIO fit R88 OR, remove R27
https://www.ezurio.com/ 13 © Copyright 2026 Ezurio
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Header Connector BL54LM20 Series Module Signals Exposed

BL54LM20 Series pin header J14 for access:

J14

{ l J14
¢ ¢ ; < 1
¢ IMPIO 5 | Sa 1 6 P1.31
E IMP21 7 P 8 P1.29
[ F 9 10
[ JMP23 11 H 12 L pr1o4
L JMP25 13 o4 £  PL30

SB1 and SB2 need to manually solder in SMT process in default

0000090,
® Solderbridge Open ¢
SBI °

® P1.20/XL1
— 9

— (D

Siward, ¥T1.741-S999-506 ®

l%IXl : SB2 M P1.21/XL2
DT ]
® Solderbridge Open
° -

™ P2.01
eceosooceodqa’
SB35

ap

Solderbridge Open

SB20 P1.01/NFC1

P1.02/NFC2
Solderbridge Open

P1.20/XL1 (via J14 pin1)

P1.21/XL2 (via J14 pin3)

P1.31 (via JMP19 routes to MikroE connector PWM)
P1.29 (via JMP21 routes to MikroE UART TX)

P1.04 (via JMP23 routes to MikroE UART RX)

P1.30 (via JMP25 routes to MikroE connector AN)

BL54LM20 Series pins

P1.20/XL1
P1.21/XL2

Accessed on J14 via open solder bridges SB5, SB20.

By default, the optional external 32.768 kHz crystal circuit
is connected to BL54LM20 Series via closed solder bridge
SB1and SB2. Touse P1.20, P1.21as GPIO on J14 header,
then cut SB1, SB2 and solder connect SB5, SB20.
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J15 BL54LM20 Series pin header J15 for access provides parallel
J15 access to:
P1.07 2 1 e P1.07 (J15pin2)
MPA 4 g 3 P1.26 e P1.26 (viaJMP24 to Button0)
TMP26 6 5 P0.03 e  P0.03 (via JMP26 to Button3)
TMP27 3 . 7 P1.25 . P1.25 (via JMP27 to LEDT1)
< Ad - o P3.05(J15pin10)
P3.05 10 P 9 o P3.04 (viaJMP29 routes to MikroE reset)
JMP29 12 = 11 P3.04 e P1.03 (via JMP30 routes to MikroE SPI CS)
IMP30 14 H 13 P1.03 e P1.24 (via JMP31 routes to MikroE SPI CLK)
TMP31 16 “ 15 P1.24 e  P1.13 (via JMP32 routes to MikroE SPI MISO)
TMP32 18 17 P1.13 e P11 (viaJMP33 routes to MikroE SPIMOSI)
> 3 ' «  P3.03 (via JMP34 routes to MIKROE/QWIIC/PMIC SCL)
JMP33 20 @ gmg | 19 P1.11 e P3.01 (via JMP35 routes to MIKROE/QWIIC/PMIC SDA)
JMP34 22 Pwr 21 P3.03 e P1.00 (via JMP36 routes to MikroE INT)
JMP35 24 n 23 P3.01
JMP36 26 - 25 P1.00
Kingmate, S123-T-26-2-60/33-F0
J25 BL54LM20 Series pin header J25 for access:
. P2.00 routes to J25.1 or on board NOR SPI flash 103
. P2.01 routes to J25.2 or on board NOR SPI flash CLK
1 J25 e  P2.02routestoJ25.3 or on board NOR SPI flash 100
| Harwjn’ M20-8770746 . P2.03 routes to J25.4 or on board NOR SPI flash 102
2 L ] . P2.04 routes to J25.5 or on board NOR SPI flash 101
3 O . P2.05 routes to J25.6 or on board NOR SPI flash CS
4 ® P2.00 ~ P2.05 can be controlled toward J25 or on board NOR SPI
5 flash by on board switch U12,U13. Default path is to NOR SPI
6 @ flash, change JMP17 to J17 pin 2-3 can switch P2.00 ~ P2.05 to
5 @ J25.
9
GND
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7.3 Additional Peripherals/Sensors

The BL54LM20B development board provides for simple and hassle-free connectivity to a wide range of sensors but also includes several on-board
sensors and options to enable a developer to test functionality straight out of the box.

7.3.1 MikroE and Qwiic connectors
Pava
'[ 18
MikroE AN
ikrol - 1 -
MikroE RESET L ®
MikroE 5Pl CS 3 ®
MikroE_SP|_CLK L 4 ®
MikroE_SPI MISO [ .
MikroE_SPI_MOSI L 6 °
L7
g 9
LT
— NCON, 2

mappings
MikroE
connector, pin

MikroE signal

Qwiic connector

P3v3
R50 NOPOH 1
0201 "
-7 L3

) P

r

(-
-]

PSVO

I
WCON, WF1001-WMO4ER1

MikroE PWM

=
L

[ MikroE INT

I [P [ (] P

MikroE UART RX
MikroE_UART _TX

MikroE SCL

MikroE_SDA

s (=

=

T'..TT.I

g

GND

Table 6: MikroE connector J8 signal via level shifter chip U9, buffer U7, LDO U5 on DVK-BL54LM20B to BL54LM20 Series module signal

via level shifter, buffer

orLDO

185-108MGOCYNR2 WCON, 2183-108MGOCYNR2

BL54LM20 Series module (MOD1) pin  Comments
signal

J8pin1 MikroE_AN R51. R54 resistive divider P1.30
J8pin2 MikroE_RESET U7 P3.04
J8pin3 MikroE_SPI_CS us P1.03
J8pin4 MikroE_SPI_CLK U9 P1.24
J8pin5 MikroE_SPI_MISO U9 P1.13
J8pin6 MikroE_SPI_MOSI U9 P11
J8pin7 P3V3 Generated by LDO U5
J8pin8 GND
https://www.ezurio.com/ 16 © Copyright 2026 Ezurio
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Table 7: MikroE connector J9 signal via level shifter chip (U11, U14, U12) on DVK-BL54LM20B to BL54LM20 Series module signal mappings

MikroE MikroE signal via level shifter, BL54LM20 Series module Comments
connector, pin buffer or LDO (MOD?1) pin signal

J9pin1 MikroE_PWM U6 P1.31

J9pin2 MikroE_INT U6 P1.00

J9pin3 MikroE_UART_RX U8 P1.04

J9pin4 MikroE_UART_TX U8 P1.29

J9pin5 MikroE_SCL U4 P3.03

J9pin6 MikroE_SDA U4 P3.01

J9pin7 P5V0 From nPM1300

J9pin8 GND

Table 8: Qwiic connector J7 signal on DVK-BL54LM20B to BL54LM20 Series module signal mappings

Qwiic MikroE via level BL54LM20 Series module (MOD1) Comments
connector, pin  signal shifter pin signal
J7pin1 GND
J7pin2 P3V3 Generated by
LDOUS
J7pin3 MikroE_SDA U4 P3.01
J7pin4 MikroE_SCL U4 P3.03

https://www.ezurio.com/
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200 2 5 Vour=0.8°[1+(R47IRAS)] e
VIN VOUT ——@ -
C36 3 i 4 R47
0402, 2.20F, 10V~ | BN FB 0201, 316k, 1% mm LSpE SO0V 2.2uF, 10V
.
- = GND
R51
nRF54 MK AN Mikrof AN = = Fichiek, FIVIS/BGB LR48 =
GND GND 0201, 10k, 1% (}\'D GND
cil RS54 =E
0402, 10aF, 50V 0402, 200k, 1% Go @wiic connector
T PIVE 1 P23
GD G RS0 NOPOR
4.7k
gaoi
Ccaz P
VDD 2"3 | 7
B 0201, 100uE|10v] 43 WOON, WF1001-WMIMER]
70402, 1.0uF 10V — = =
7 | FIVE = FEVD GND
$0301, 100k 1% 7 MikroE AN | ] i —[ Mikrok_ PWMA
l]l_' NC. VOC = WAkroE_RESET _; 1 y BT [ Mikrok_INT
oRF54 MK Reset ; A 1 -8 | 3 Mikrok, LART_RX
1 GND Y MiiroE_5F1_CLK =11 4 MikroE LART Ti
GxD- _,_ WikroE_5F1_MIS0 5 ] | b Mikrok_SCL
I T SNTALVITI4DCKR ™
- = MircE SPLMOS [ 6 | o | 6 Wikeof_SDA
u [ - g
oFF54_ME_SPI -:sj; 2l A1 Bl (ad3 . — 1|
SR T e = WEON, 2155-108MGOCYNR2 us} 10BMGICYNR
aRF54 ME_SPI_MOSIS 2rs St
§ G!\'D
9|
0201, 1008F, 10V
GND ||
GND||
0201, 100sF, 10V

TXS0102 device has 10k internal pullup resistors
pullup mmmmbcad.dcdlncdmﬁn
total RC of a signal trace if nace:

TXS0102 for uwaﬁmpnr]myudmm drivers on the
VOD_DBGR  datn [/0n such aa 12C.

4
VCCA

0201, 100uF, LU\
B;

I

o ”_'J VCCB
00| -
0201, 1 1w

|I: G0

(2]
w
[+

0201, 100k, 1%
R43

VDD_DBGR

0201, 10k, 1% ]
Mikrof 5C1L__A2 2 e
~ Bl Al L uRFS4 C CLK
o <R m— E
GND- ||l GND ?
I, TREOTOIVZPR: o
[ ]
us 0
Mtk _INT B2 Bl 8 Mikrof_PWN s |
aND|
_\—.— GND  VCCB mig
€390201, 100uF, T0V o
veea  ©oE & Ba
A a s
TOS0I0DCT
'Rfd
0201, §, Oben QERES MK UM
>>uRF34_ME_INT
us .
MikroE_WART TX 1 > MikroE_UART_RX
== B2 Bl == Pava
@oif— | GND Ve | I 1. D
0201, 100eF, 10V = 1T cas0201 100eE. 10V
a0 | 3 veea ok |- \Do_pec
3 2 .
Voo pock all 5 i R o, 101 e
TI TXS0102DCU R B o 1% PURFS4 MK UAF
< nRF54 MK UA

Figure 6: MikroE and Qwiic connectors, level shifters, buffer or LDO circuitry

Level shifters U9 (for MikroE SPI), U6 (MikroE PWM, INT), U8 (MikroE UART), U4 (MikroE 12C) are needed adapt the 3.3 V MikroE 1/0 levels to the
BL54LM20 Series module I/O voltage.

Please note pulldown resistors on the B side of U4, U6, U8 should be avoided because of decreased high levels. If pulldown resistors are necessary,

they must be limited to values of 50 kQ or greater. For more details, refer to the TI TXS level translator documentation.
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7.3.2

4 Buttons and 4 LEDs connected to the BL54LM20 Series Module

Four Buttons, four LEDs are connected to the BL54LM20 Series pins via pin headers. Table 9 lists signal mappings

Table 9: LEDs and Buttons Signal Mapping on the BL54LM20B Development Board

LED, BL54LM20 Series module Comments
Button (MOD1) pin
LEDO P1.22
LED1 P1.25
LED2 P1.27
LED3 P1.28
ButtonO P1.26
Button1 P1.05
Button2 P1.06
Button3 P0.03
LEDS  [*ie power supphied by ten LEDY 'LEDO" 'LED3 LEDY'
nPM1300 L52 ‘ |
R19 LR18
[ ’) -R20 0 S0 20, 5%
NX138AKS capacitances: 352‘&1_210 59 201, 220, 5% 0201, 220. 5% 9201, 220, 5
Ciss = 15pF : "
E“‘ =12 -SJPF‘ - = ~| Everlight, 19-217/B7C-ZLINIBIX/
rss = 1.5p ~ LED2 I.I-Il)l!
LEDS W LEDS .
NN i o N a
Nexperia, NX138AKSX Nexperia, NX138AKSX|
Q| [ G!\'le”—l Q3
G?C[)-Ill Lisi m[S$ llg m f
6l G A g] (;: ; *
D2 824 i 2 5 "
LM 1% — 0201, 1M, 1% = 0201, 1M, 1%
LED_UILS NOPOP 1 NOPOP NOPOP
LED_UI2 iz = = =
—rra Gl I
LED_UI3
LED 1 ]4§<
Buttons SW1 '‘Button0
3 IQ_uk:__'LS;UﬁM-ASM-T—TR
Buttons_UTI <<
[« [Fo4]]
5wl "Buttonl'
3 Touke, H-OE}I-ASM-T-TR
Buttons_UT2 <£ |
4|1° A2
SW4 utton2'
3 Touke TS-O6M-ASM-TTR 0o
Buttons_UT3 <4 1
4 |I° =2
SW3 = ,
3 Jouke TS-O06M-ASM-TTR ~ Buftond
Buttons_Ul4 <§ T i
=0 O~
L 2
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Debugger GND

F/gure 7: LEDs and Buttons schematic and PCB

7.3.3 NFC External Antenna Connector and NFC Antenna RF Matching Circuit

The NFC antenna input connector (J5) allows the Ezurio-supplied flex-PCB NFC antenna to be plugged in. The BL54LM20 Series module NFC circuit
uses two pins, pin 30 (P1.01/NFC1) and pin 28 (P1.02/NFC2) to connect the antenna. These pins are shared with GPIOs (P1.01and P1.02). Pin 30
(P1.01/NFC1) and pin 28 (P1.02/NFC2) are configured by default on the development board schematic to use NFC antenna, but if Pin 30
(P1.01/NFC1) and pin 28 (P1.02/NFC2) are needed as normal GPIOs, R26 and R27 must be removed and R87 and R88 must be shorted by OR, then

user can use on board J10 connector to test

C18 (300pF) and C19 (300pF) are RF tuning elements for the flexi-PCB NFC antenna (see datasheet).

GPIO.

Table 10: NFC input BL54LM20 Series signal mappings
BL54LM20 Series (MOD1) Bring out P1.01 and P1.02 to

pin NFC antenna connector (J5)

(MOD1pin30) P1.01/NFC1 default connected

Bring out P1.01 and P1.02 to

Header connector (J10)
Fit R87 OR, remove R26

(MOD1 pin28) P1.02/NFC2 default connected

Fit R88 OR, remove R27

NFCT Antenna Connector

N,

NFCI
NFC2

s
]
|u..l:-'

A
~|

- 1 Js
Molex, 0512810598

(%] [§]

o

p1.01/NFC1 0201, 0 Ohm Rg7

NOPoP

P1.02/NFC2 0201. 0 R88

L1
—

=
| g

OPOP

I10
Kingmate, S110-5-02-2-60/25/3(

NFC pin configuration

Cl8

——0402, 300pF, 50V

R26
0201, 0 Ohm |

P1.01/NFCI § Wi § NFC1
P1.02/NFC2<{< AV <{NFC2
0201, 0 Ohm C19
R27 ==Cl
0402, 300pF, 50V
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Figure 8: NFC antenna RF matching circuit, NFC antenna connector schematic and NFC plugged in to connector J5

7.3.4 Optional External Serial QSPI Flash IC

There is an optional external serial 64Mb QSPI NOR flash IC (U2) that may be used, for example, for data logging purposes. U2 can also be capable
of SPImode.

GPIOs P2.00-P2.05 can be enabled as QSPI signals for the external flash. Switches (U12, U13) between the BL54LM20 Series module and the
external flash determines if the GPIOs connect to the external flash or act as regular GPIO signals routed to pin headers J25. The state of the
switches is controlled by the location of JMP17 on J17 connector, JMP17 to J17 pin1-2 (DVK default) means P2.00-P2.05 switch to NOR flash IC (U2),
JMP17 to J17 pin2-3 means P2.00-P2.05 switch to J25 connector.

Flash memory U2 | cse VeC
Datasheet link 6 SCLE  SISIO0 S0S01 “{ESE TWSI03 * or HOLDESIOS *
- eSOz SCLK

nRF54 SPI CS 2 > o CS# -
nRF54_SPI_CLK 32 [ = WP#  SO/SIOIL S ws00
ﬁi:j_:l;ll—llg? S r e HOLD#
FIq_SEL_ (4 7 9 B-LAND WSON (6x5mm)
G nRF54_SPI_102 0> - EP —
Max input capacitance: 6pf nRF54 SPI 103 ) VCC GND

Macronix, MX25R6435FZNIL0

VI)[)_I)“(EI!I
L] Bl
| c20
0201, 100xF, 10V
(s ) | IMP20

120
Kingmate, $110-5-02-2-60/25/30 — —
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|l-e¥m
0201, 100nF, 10V
un
VDD
y A6
% - 51A
naa DI—/.'/ T
i — 818 fod
it R
| — s [
. [, — s
n L 538
| LI b ¥}
— 844
G.\'U'll—]!b n—4 .
T | — s
— Y
Bd o oo ¢
T TRIURI IR VE Von_pacR
= G;:T)
T [}
200 |I-c.3:D
w P | 0201, 100aF, 10V
: o ik
3
101 VoD
asPics P05 = 6
5 — s1A
S in L
i — SIB fad
5 o— s
G.\'D-I”—‘—:n m— . H||-0.\:>
i — 88
7 P — sIA
Ds—"
— Y=
o — SAA 3‘—
19 Dé—
e L
151 H
& SELE
g N T onp |-£
jE— T, TMUN1 S HRBVE |
VDD_DBGR 1 [ B
= = & | Haurwis, M20-3770746
- == 3
GND a0 5 1*|
iT®|
Rl 1*|
- 0201, 100k, 1% 1|
1 —1* |
nen| 3 g Table 1. TMUX1574 Truth Table SE
G?'D
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5110-5-08-2-6025730 [} o Setected Scurce Pims Connected To Drasn Pus (Da)
| S1A cormecied o 01
o o S2A cormecied o D2
%

;:Ra
0201, 100k, 1% o 1 S;
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Figure 9: Optional external serial QSP! flash IC (U2) schematic and PCB and J17/J25 connector

shows the U2 pin mapping to BL54LM20 Series GPIO signals.
Table 11 shows the U2 pin mapping to BL54LM20 Series GPIO signals.
Table 11: U2 QSPI (or SPI) flash IC pin mapping to BL54LM20 Series GPIO mappings

BL54LM20 Series BL54LM20 U2 Pin (QSPI flash IC)
(MOD1) pin Series GPIO and Pin Name

Pin33 P2.05 Pin1CS#

Pin37 P2.01 Pin 6 SCLK

Pin32 p2.02 Pin 5 SIOO0/SI

Pin31 P2.04 Pin 2 SIO1/SO

Pin35 P2.03 Pin 3 SIO2/WP#
Pin34 P2.00 Pin 7 SIO3/HOLD#

Link to datasheet for QSPI device flash chip (U1)
https://www.macronix.com/Lists/Datasheet/Attachments/8868/MX25R6435F,%20Wide%20Range, %2064Mb,%20v1.6.pdf

Manufacturer: Macronix
Manufacturer part number: MX25R6435FZNILO

7.3.5 Optional 32.768 kHz Crystal

The BL54LM20 Series module includes an on-chip 32.768 kHz RC oscillator with a typical accuracy of £250 ppm after periodic calibration, with
calibration required every 8 seconds (default) to stay within =250 ppm.

The BL54LM20 Series module also allows, as an option, to connect an external higher accuracy (20 ppm) 32.768 kHz crystal to the BL54LM20
Series pins P1.20/XL1 (pin 39) and P1.21/XL2 (pin 38). This provides improved protocol timing and helps with radio power consumption in the system
on idle /system off sleep modes by reducing the time that the Rx window must be open.

By default, the optional external 32.768kHz crystal oscillator circuit is connected to the BL54LM20 Series module, By cutting solder
bridges SB1and SB2 and soldering SB5 and SB20, crystal X1 is disconnected and GPIOs P1.20 and P1.21 are connected to the header J14 pin1 and
pin3 for general use.

‘ SB1 and SB2 is solderbridge closed by default ‘

CIC )
o Solderbridge Open : —__E
: aaLD M P1.20/XL1 GN
J_ 0
Sl\\‘nm_‘le,T-il-Q‘M?-ﬁﬁﬁ -
39
2 Solderbridge Open o ag[A2ET
b - P2.01 3] paot
prepeees oy 3| OO SB1 and SB2 is solderbridge closed by default
SBS ¢ P2.03
- P2.00 N 5
P2.05 [4 3 ::;g(:
Solderbridge Open :j; ;:‘; E ‘] P02
SB2 P1.01/NFC1 C g :':‘HO‘; bkt il o
A = GND
Solderbridge Open A o i NFC P 4 BN E NN
26 | GND -
=1 PL29 N
USB_D+_nRF54 > USB_ D
USE_D- nkl-‘:-x%%? USB D % ..
oD PN ] |
VBUS_nRF .
efal=lafssl el
A | EEEEEEENEEEEE B N
l l J]-l' m
{4 ; } 3 m
T = ]
L5 G§ MO 5 gglé FLa v
https://www.ezurio.com/ 23 © Copyright 2026 Ezurio

AllRights Reserved


https://www.macronix.com/Lists/Datasheet/Attachments/8868/MX25R6435F,%20Wide%20Range,%2064Mb,%20v1.6.pdf

BL54LM20B Development Kit
User Guide

Figure 10: Optional external 32.768kHz crystal (X1) circuit and J14 schematic and PCB

The internal LFXO load capacitance within the nRF54LM20 device for LFXO is set to 17.5pF in Firmware, customer can use Quartz Watch Analyzer by
coupling method to fine tune the internal NRF54LM20 Series capacitors on the customer board from 3 pF to 18 pF in 0.65pF step if needed.

.- — -

Figure 11 Measuring the 32.768 kHz Crystal Using a Quartz Watch Analyzer

Here is the procedure to alter the load capacitor of LFXO in Radio firmware (v0.5.9)

1. Use Tera Term or similar tool to communicate with the DVK
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T COM10 - Tera Term VT

File Edit Setup Control Window Help
art="% B

2. Readthe default LFXO capacitor value by using command “load_capacitor read_Ifxo*

4 COM10 - Tera Term VT
File Edit Setup Control Window Help

=% load_capacitor read_lfxo
ILFX0 load capacitor is 16.88pF

art:="%

3. Customer can alter the value by using command “load_capacitor write_Ifxo Value”. Here shows change to 17pF

T COMI0 - Tera Term VT = O >
File Edit Setup Control Window Help

art="% load_capacitor read_lFfxo
LFE0 load capacitor is 16.H@pF

art:="% load_capacitor write_l1fxo 17
LFEQ capacitors set OK

art="%

4. Customer can measure the ppm of 32.768KHz crystal by using Quartz Watch Analyzer or equivalent to get the suitable tuning value.
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8 Other Features

8.1 Current Consumption Measurement

Aremovable jumper (on P1) is provided to break the power supply line directly to the module, allowing you to measure current consumption.

For BL54LM20 Series current consumption measurements, use header P1pin 2.

Note: This measures the current consumption of the BL54LM20 Series module ONLY.

The current drawn by the BL54L.M20 Series module can be monitored on the development board. By default, JMP1 is installed on P1, allowing the
PMIC to provide power to the BL54LM20 Series module. Figure 12 shows the schematic and location of measuring points on the PCB related to
current measurements.

Kingmate, S113-A-03-2-60/33-F0
P22 JMP22

Normal Voltage mode (VDD_nRF 1.7V-3.6V).
" _|
'DD_nRF_1.8V | if | VDD_nRF
bl L]
el el =)
ry
to nRF54

JTuF, 10V h

Pl IMP1

P6 used fo measure debugger current consumption in case for debugging the hardwage

P6  IMP6

'DD_nRF_3.3V | - VDD_DBGR
| l

&
to nRF53 and some
peripheral 10

JTuF, 10V

INT
P |

sDA
p |

SCL

MK

]

P1.00
| -

P3.01
—
MK_I2C P3.03

T (=]
& rogRrss S
D o LI 5

Figure 12: Current Measurement Circuit and PCB Locations

There are three primary ways to measure the current consumption:

e  Using Ammeter - Remove jumper JMP1and connect an ampere meter between the two pins of P1 pins.

e Using External power supply with current reading -

a. Current measurement under external power supply voltage 1.8V: Remove JMP1and connect an external power supply to P1pin 2 for
BL54LM20 Series current measurements.

e  Current measurement under external power supply voltage 3.3V: Move JMP22 from default pin2-3 to pin 1-2, it will change voltage supply by
PMIC (U3) from VOUT1to VOUT2, and VOUT2 default setting is 3.3V. After that. Remove JMP1and connect an external power supply to P1pin 2
for BL54LM20 Series current measurements.

e  Power Profiler Kit (PPK) from Nordic - For more details, refer to
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https://www.nordicsemi.com/Products/Development-hardware/Power-Profiler-Kit
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9 Additional Information

Please contact your local sales representative or our support team for further assistance:

Headquarters Ezurio
388 S. Main St. Suite 330

Akron, OH 44311 USA

Website http://www.ezurio.com
Technical Support http://www.ezurio.com/resources/support
Sales Contact http://www.ezurio.com/contact

Note: Information contained in this document is subject to change.

Ezurio’s products are subject to standard Terms & Conditions.

© Copyright 2026 Ezurio All Rights Reserved. Any information furnished by Ezurio and its agents is believed to be accurate but cannot be guaranteed. All specifications are subject to change without notice. Responsibility for the
use and application of Ezurio materials or products rests with the end user since Ezurio and its agents cannot be aware of all potential uses. Ezurio makes no warranties as to non-infringement nor as to the fitness, merchantability,
or sustainability of any Ezurio materials or products for any specific or general uses. Ezurio or any of its affiliates or agents shall not be liable for incidental or consequential damages of any kind. All Ezurio products are sold pursuant
to the Ezurio Terms and Conditions of Sale in effect from time to time, a copy of which will be furnished upon request. Nothing herein provides a license under any Ezurio or any third-party intellectual property right. Ezurio and its
associated logos are trademarks owned by Ezurio and/or its affiliates.
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