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1 Overview

The Ezurio DVK for the BL54L15u modules series provides a platform for rapid wireless connectivity prototyping, providing multiple options for the
development of Bluetooth Low Energy (BLE), 802.15.4 and Near Field Communication (NFC) applications.

The development kit is designed to enable customers to test and validate all the hardware interfaces of the BL54L15u module and support the rapid
development of application software using either Zephyr RTOS or Nordic Semiconductor nRFConnect SDK.

This document should be read in association with the DVK-BL54L15u Schematics available on the BL54L15u product page, Documentation section:
https://www.ezurio .com/BL54L15u-series

2 Ezurio BL54L15u Development Kit Part Numbers

453-00223-K1 Development kit, Module, BL54L15u (Nordic nRF54L15), Chip antenna

453-00224-K1 Development kit, Module, BL54L15u (Nordic nRF54L15), RF Trace pin

Applicable to the following BL54L15u module part numbers:

Part Number Product Description

453-00223 Module, BL54L15y, (Nordic nRF54L15), Chip antenna

453-00224 Module, BL54L15y, (Nordic nRF54L15), RF Trace pin

3 Package Contents

All kits contain the following items:

Development Board The development board has the required BL54L15u module soldered onto it and exposes all available
hardware interfaces.

Power Options e USBcable (x1) - Type A to micro 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 BL54L15u development board.

for pin headers (5)

Fly leads (6) Supplied (1by 1female to female jumper cable) to allow simple connection of any BL54L15u module pins
(available on plated though holes or headers on TBD).

External BLE Supplied with development kit part # 453-00224-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

https://www.ezurio.com/ 4 © Copyright 2025 Ezurio
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4 BL54L15u Development Kit - Main Development Board

This section describes the BL54L15u development board hardware.

The BL54L15u development board is a universal development tool that highlights the capabilities of the BL54L15u module. 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 BL54L15u module to create different configurations. This allows you to test different operating
scenarios.

The board allows the BL54L15u series module to physically connect to a PC via the supplied USB cable for development purposes. The development
board provides USB1-to-Virtual COM port (UARTO, UART1 on BL54L15u) conversion through a Nordic nRF5340 debugger chip (U2).

4.1 Key Features

The BL54L15u development board has the following features:

e  BL54L15u series module soldered onto the development board
e  Powering the development board:
- USB (type C) connector (J3)

e Powering the BL54L15u module with regulated 1.8V or optional external voltage (from P6 header) anywhere between 1.7V to 3.6V.
However, once using external voltage by P6 header, 10 voltage of nRF5340 debug chip (U2) should follow this external voltage to work with
BL54L15u, more detail please see 6.1 Power Supply

e USB(J3) to UART bridge (Nordic nRF5340 debugger chip, U2).

e  BL54L15u can have multiple UARTS, on DVK-BL54L15u we have 2 UARTS that can be interfaced to:

- USB (PC) (J3) using the USB-UARTO bridge (U2)
- USB (PC) (J3) using the USB-UART1 bridge (U2)
e Current measuring options (BL54L15u module only):
- Pinheader P6 (Ammeter) for measuring current.
- Optional 10R Series resistor for differential measurement (oscilloscope).

e |Obreak-out 2.54 mm pitch 2pin header connectors in series on each GPIO of the BL54L15u 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 2pin series
header allows circuitry to be disconnected from BL54L15u module (by removing jumpers).

e  Multiple on-board sensors:

- QSPIdevice (Nor flash) chip (U9) (connected by default)
- Four buttons (BUTTONO, BUTTON1, BUTTON2, BUTTONS3)
- FourLEDs (LEDO, LED1, LED2, LED3)

e  Oneresetbutton SW1

e NFC antenna connector (J7) on-board development board for use with supplied flexi-PCB NFC antenna (0600-00061, see datasheet)

. Optionalexternal 32.768 kHz crystal (X1) circuit (Not required for operation of the BL54L15u). The 32.768 kHz crystal oscillator circuit
requires load capacitor inside the nRF54L15 chipset to be enabled in software (and for X132.768kHz part, nRF54L15 provided load
capacitance of 9pF should be used). The X1 crystal is connected by default BL54L15p by closed solder bridges (SB3, SB4).

e Optionalexternal serial (QSPI) Nor flash chip (U9). Not required for operation of the BL54L15y; is connected by default. There isin parallel
header connector J18 via open solder bridges to allow sampling of signals.

e Access toBL54L15u Serial Wire Debug (SWD) 2-wire interface (JTAG) on P15.

e On-board SWD programmer circuitry formed by Nordic nRF5340 debugger chip (U2) that transforms USB to SWD interface (which then
connects to BL54L15u module SWD interface)

e  FWupgrade or application loading HW capability:

- ViaSWD (USB to BL54L15u SWD) using on-board SWD programmer circuitry (U2 nRF5340 debugger chip MCU) on the BL54L15u
Development Kit

https://www.ezurio.com/ 5 © Copyright 2025 Ezurio
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5 Understanding the Development Board

Development board 453-00223-K1 (fitted with 453-00223 Module, BL54L15y, (Nordic nRF54L15), Chip antenna)

5.1 BL54L15u Default Configuration and Jumper Settings

Important! To ensure correct out-of-the-box configuration, the BL54L15u development board switch and jumpers must be configured as
shownin Figure 1.
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Figure 1: Correct BL54L15u development board 453-00223-K1 or 453-00224-K1 jumper and switch settings (image for 453-00223-KT)
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6 Functional Blocks

6.1 Power Supply

Figure 2 shows the BL54L15u development board Power Supply block.

I 5V0 goes to P3V3 goes to I
MikroE 134 pin7 MikroE 133 pin7
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Figure 2: BL54L15u development Kit power supply

The BL54L15u development board is powered by:
e  USBtype C connector (J3)

The USB cable supplied power (5V) goes into nPM1300 (U10) power management chip on the development board which produces 3.3V (on
Vout2 pin) and 1.8V (on Vout1 pin). Please use SW4 to enable 5V goes to nPM1300 or not.

The BL54L15p module is powered by connecting supply to 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 BL54L15u
module. This voltage can be adjusted with resistor R26 or by 12C command from the BL54L15u module.

Note: The development board for BL54L15u has on-board circuitry to allow access to BL54L15u SWD interface (via USB connector J3). Refer

to SWD (JTAG) Interface.

e VDD_nRF pin can also be powered from external power supply by using P6 header. However, in order to synchronize |0 voltage between
nRF5340 debug chip (U2) and BL54L15u, please depopulate R16 and fit R35 as 0 ohm. Figure 3 shows the PCB location of these two rework

parts.

https://www.ezurio.com/
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Figure 3: PCB location of these two rework parts for synchronizing the 10 voltage of nRF5340 and BL54L15u

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 J3. The main development board power supplies nPM1300 power management
chip (U10) which on output generates 3V3 on Vout2 pin and 1V8 on Vout1 pin.
e VBUSOUT - from nPM1300 (U10) used by debugger circuitry (U2) USB power pin.
e VDDIO - Supplies the IO supply of all other circuitry.
e VDD_DBGR - is just renamed VDDIO, used to power the debugger circuitry (U2).

e VDD_nRF - Supplies the BL54L15u series module only. Current measuring block on the development board only measures the current into
power domain VDD_nRF (that is current going into header P6 pin3-2).

https://www.ezurio.com/ 8 © Copyright 2025 Ezurio
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6.2 Reset Button

The development board has a reset button (SW1) with the net name RESET_BUTTON. The RESET_BUTTON (is active low when SW1 pushed down)
is used to control BL54L15u module nRF54L15_RESET pin. The placement of the SW1reset button and circuitry is shown in Figure 4.

VDD_DBGR

R23
0201, 100k, 1%

SB8

O SolderbridgOpen gy
ouke, TS-06M-ASM-T-TR
2

Figure 4: Reset button placement

BL54L15u module reset (nRF54L15_RESET) can be driven by 2 sources:-

- resetbutton SW1 (net name RESET_BUTTON)
- P15 header pin10 (net name SWD_nNRF54), see section 6.3 SWD (JTAG) Interface

6.3 SWD (JTAG) Interface

The development board provides access to the BL54L15u module two-wire SWD interface on P15. 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 BL54L15uy SWD (JTAG) interface, the BL54L15u development board (see Understanding the
Development Board) has on-board circuitry to allow access to BL54L15u module SWD interface (via USB connector J3). The USB to SWD debugger
circuitry is formed by Nordic nRF5340 (U2) debugger MCU).

Figure 5 shows the schematic, PCB location for USB-SWD on-board circuitry

https://www.ezurio.com/ 9 © Copyright 2025 Ezurio
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Figure 5: BL54L15u SWD interface and series header J2 with jumpers JMP10, JMPT1
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6.4 Four-wire UART Serial Interfaces

The BL54L15u can have multiple four-wire UART's (TX, RX, CTS, RTS). On the DVK-BL54L15u development board, 2 UARTS can be interfaced.

Note: The BL54L15u module can provide multiple four-wire UART interfaces on the HW and the other four signals (DTR, DSR, DCD, RI), which
are low bandwidth signals, can be implemented in FW (if required) using any spare digital GPIO pins.

6.4.1 UARTO Interface (on BL54L15p) Driven by USB (J3) connector (USB to UARTO debugger chip U2)

e USB Connector: The development kit provides a USB Type C connector (J3) which allows connection to any USB host device. The connector
also supplies power to the development kit and the USB(J3) signals are connected to debugger nRF5340 MCU (U2) to-serial converter
device.

e USB-UARTO: The development kit is fitted with a (U2) debugger nRF5340 USB-to-UART converter which provides USB-to-Virtual COM port
(UARTO on BL54L15) on any Windows PC.

The UARTO connection on the DVK-BL54L15u and the nRF5340 (U2) are shown in Table 1and how the BL54L15u series module UARTO is mapped to
the breakout header connector J5.

Table 1: UARTO connections on DVK-BL54L 15y
BL54L15u (MOD1) pin  BL54L15p module UARTO assigned  nRF5340 (U2) IC Comments

UARTO _DBGR
P0.00 (pin38) UARTO_TX (output) RX0 via J5 header (pins 9-10) JMP15
P0.01 (pin35) UARTO_RX (input) TXO0 via J5 header (pins 7-8) JMP14
P0.02 (pin30) UARTO_RTS (output) CTS via J5 header (pins 13-14) JMP17
P0.03 (pin33) UARTO_CTS (input) RTS via J5 header (pins 11-12) JMP16

6.4.2 UART1 Interface (on BL54L15p) Driven by USB (J3) connector (USB to UART1 debugger chip U2)

e  USB Connector: The development kit provides a USB Type C connector (J3) which allows connection to any USB host device. The connector
also supplies power to the development kit and the USB(J3) signals are connected to debugger nRF5340 MCU (U2) to-serial converter
device.

e USB-UART1: The development kit is fitted with a (U2) debugger nRF5340 USB-to-UART converter which provides USB-to-Virtual COM port
(UART10on BL54L15u) on any Windows PC.

The UART1 connection on the DVK-BL54L15u and the nRF5340 (U2) are shown in Table 2 and how the BL54L15u series module UART1 is mapped
to the breakout header connector J1.

Table 2: UARTT connections on DVK-BL54L15u
BL54L15pu (MOD1) pin  BL54L15u module UART1assigned  nRF5340 (U2) Comments

IC UART1
_DBGR
P1.04 (pin17) UARTI_TX (output) RX0 via J1header (pins 15-16) JMP4
P1.05 (pin15) UARTI_RX (input) TXO via J1 header (pins 13-14) JMP3
P1.06 (pin7) UARTI1_RTS (output) CTS via J1 header (pins 9-10) JMP1
P1.07(pin8) UARTI_CTS (input) RTS via J1header (pins 11-12) JMP2
https://www.ezurio.com/ n © Copyright 2025 Ezurio
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/7 Software for Communicating to BL54L15u UARTO and UART

The development board connects the BL54L15u 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 Table 3. 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 3: PuTTY communication parameters for BL54L15u

Port (Windows) 1t0 255
Port (Mac/Linux) Any /dev/tty device
Baud Rate 1200 to 1000000

Note: Baud rate default is 19200 for BL54L15p.

Parity None
Data Bits 8
Stop Bits 1
Handshaking None or CTS/RTS
https://www.ezurio.com/ 12 © Copyright 2025 Ezurio
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7.1 GPIO Breakout Connectors

Access to all 32 x BL54L15u series module signal pins (GPIO = General Purpose Input /Output) is available on 2.54mm pitch header connectors on
1,42, J5, J37, J18, J16 (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 4 shows the BL54L15u module pins that are brought out to 2.54mm pitch header connectors and plated through holes (suitable for 2.54 mm
pitch headers).

Table 4: Module pins exposed via in-series header pins and jumpers

Header Connector BL54L15u Module Signals Exposed
J1 SB3 BL54L15u pin header J1 for access:
%pﬂ Siward, XTL741-S999-506 e  P1.00/XL1
SB4
Place X1 close as pu»sible@ndule pin. * P1.01/XL2
e« GND
I 71 B PL.OD/XLL e  P1.06 (via JMP1routes UARTI_RTS to debugger U2)
1 2 -
Sl v anp-bawn L |_<] e P1.07 (via JMP2 routes UART1_CTS to debugger U2)
P e et (] Do ROML . P1.05 (via JMP3 routes UARTI_RXD to debugger U2)
= e L «  P1.04 (viaJMP4 routes UARTI_TXD to debugger U2)
Y
IMP3 P1.05] 13 - 4
IMP4 PLOal 15 | g [ 16 ® GND
7 [ oo Ll ] BL54L15p pins
. P1.00/XL1
. P1.01/XL2
Accessed on J1via open solder brides SB5, SB6.
By default, the optional external 32.768 kHz crystal circuit
is connected to BL54L15p via closed solderbridge SB3 and
SB4. Touse P1.00, P1.01as GPIO on J1 header, then cut
SB3, SB4 and solder connect SB5, SB6.
J2 12 BL54L15u pin header J2 for access:
JMP5 P1.08 1 5] . E;;JB (via JMP5 to Button?2) routes to UART_RX (MikroE
JMP7 P1.09 3 i w B 4 e  P1.09 (via JMP7 to Button1) routes to UART_TX (MikroE
JMPS8 P1.12 5| g | © )
JMP9 P1.11 7 = 8 e P1.12 (via JMP8) routes to [2C_SDA (MikroE I2C_SDA)
| 9 10 e P1.11(via JMP9) routes to 12C_SCL (MikroE [2C_SCL)
?ﬁpl'dh SWok 11 | o8 | 1 ||' GNO . oo
JMP11 SWDIO 13 e 14 e SWDCLK (via JMP10 routes debugger U2)
<> | |_ e SWDIO (via JMP11 routes debugger U2)
https://www.ezurio.com/ 13 © Copyright 2025 Ezurio
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Header Connector BL54L15p Module Signals Exposed

J5 75 BL54L15u pin header J5 for access:
. P1.10 (via JMP12 to LED?1)
JMP12 HLD I\ i1 2 . P1.14 (via JMP13 to LED3 and MikroE_PWM)
JMP13 P1.14 3 — 4 .  GND
G JI — 00— ||. GND  * PO.01(viaJMP14 routes UARTO_RXD to debugger U2)
1 P0.01 7 | g8 «  P0.00 (via JMP15 routes UARTO_TXD to debugger U2)
IMPLS  P0.00 | 9 | o | 10 «  P0.03 (via JM16 routes UARTO_CTS to debugger U2
IMP16  P0.03 |11 | g | 12 «  P0.02 (via JMP17 routes UARTO_RTS to debugger U2)
JMP17 P0.02 |13 14 e P15
S I :
15 16
PN . GND
P1.15 17 °e 18 e  P0.04 (via JMP18 to Button3) routes to MikroE Reset
JMP18 P0.04 19 N 20 e P1.13 (via JMP19 to Button0) routes to MikroE Analog
JMP19 P1.13 21 P 22
J18 Harwin M20-8770746 BL54L15u pin header J18 for access provides parallel access to:
m, =
SB17 | J18 e P2.00 (via open solderbridge SB17)
P2.00 GPIO_P2.00
P2.01 SBIS GPIO_P2.01 2 : o P2.01 (via open solderbridge SB]B)
P2.02_ SBI9 GPIO_P2.02 3l e e P2.02 (via open solderbridge SB19)
P2.03__ SB20 GPIO_P2.03 4 , ,
P2.04  SB21 GPIO_P2.04 5 : e P2.03 (via open solderbridge SB20)
P2.05 SB22 GPIO_P2.05 g °® e P2.04 (via open solderbridge SB21)
R SBI1 ageND '|| ® e P2.05 (via open solderbridge SB22)
P2.01 SB12 SK e GND
P2.02 SB13 . . . .
P2.04 SB14 100 SPI which are directly connected to QSPI chip U9. To disconnect
o1 s >
P2.03 SB15 e QSPI chip U9 from BL54L15y, cut solderbridges SB11, SB12, SB13,
P2.00 SB16 103 SB14, SB15, SB16.
J37 BL54L15u pin header J37 for access:
SWD and Trace W e  P2.06 (viaR68) and traceCLK
oo SWD e  P2.07 (viaR69) which routes to also LED2 and
SWDIO
LK swocik - MikroE PWMand
NRF54L15_RESET :\g% Cowo_neess > - MikroE SPI_DCX and
e SELECT
- SWO
EZ —————— y—@Matchcd trace l;:fgz Matched Net Lengths [Delay Tolerance = 500ps] _ TraceData0
1
i EI;ETAO e P2.08 (viaR71) and TraceDatal
| A Crace > e P2.09 (viaR75) routes to also LEDO and
1
1
S e - MikroE SPI_CS (via R61)
P2.06 R68,0201,0 Ohm 1 _ T Data2
v n raceData
P2.07 R69 V201,00hm 2
p2.08 R7LYS0L,00mm 3 [ ® e P2.10 (viaR79) and TraceData3
P2.09 R75(201,00hm 4 : )
P2.10_R790701,0 Ohm 51 e . GND
>
_.
= Kingmate,S110-S-06-2-60/25/30E1
GND
https://www.ezurio.com/ 14 © Copyright 2025 Ezurio

AllRights Reserved



€n rin

A=\

BL54L15p Development Kit
User Guide

Header Connector BL54L15p Module Signals Exposed

P15 P15 header brings access BL54L15u module SWD interface.
DEbUg IN Connector APlace on top of Trace connector | . SWDIO
VDDIO . SWDCLK
B, SWD e SWO
R BaR SWDIO
T OO SWDCLK . NRESET
o0 SWo { SWD_nRF54 »
g__. Q——ffo o SELECT
L X RESET
| Kingmate,N123-1}-1p-2-3(/2025/G1
Traceconnector ATRACE clock skew is important (96MHz)
vDDIO  NOPOP
‘|’ P16
1 2
i e
3 4
L N
5 6
L N
7 8
o e
9 10 NRESET
e e TRACE
11 12 P2.06
—@ @ 5207 K
13 14] p2os . DATAO
—10 @ s DATAL {TRACE >
5 @ @llsl[2u DATAZ
DATA3
17 18
o ® e 0 R76 P2.09_MK_SPI_CS_TraceData2
O O 0201,0 Ohm
= Kingmate,N123-1-20230/2025
J16

BL54L15u pin header for access:

116

P1.02/NFC10201,0 Qhm R33 NOPOP 1 | o e  P1.02viaR33 OR (default NOPOP)

P1.03/NFC20201,0¢ hm R34 NOPOP IL_. ° P1.03viaR34 OR (default NOPOP)
Kingmate,S110-S-02-2-60/25/30 To use NFC1 pin as P1.02 GPIO fit R33 OR, remove R21

To use NFC2 pin as P1.03 GPIO fit RR34 OR, remove R22
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7.2 Additional Peripherals/Sensors

The BL54L15u 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.

7.2.1 MikroE and Qwiic connectors
P3V3 P3V3 Qwiic connector
]\3
LRO NOPOP SR40 NOPOP| 1F 32
47k 347k > = |WCON,WF1001-WMO4ERI
0201 0201 5 a
1% 1 a
4 a
=
P3v3 MikroE Socket 5v0 GND
133 134
MikroE_AN 1 - B 1 MikroE_PWM
MikroE_RESET 2 ® P 2 MikroE_INT
MikroE_SPI_CS 3 ° ° 3 MikroE_UART_RX
MikroE_SPI_CLK 4 ° ® 4 MikroE_UART_TX
MikroE SPI_MISO 5 ® ® 5 MikroE SCL
MikroE_SPI_MOSI 6 6 MikroE_SDA
 J @
7 7
5 ® 1
I b
— CON,2185-108MGOCYNR2 WCON,2185-108MGOCYNR2
GND

Table 5: MikroE connector J33 signal via level shifter chip (U13, U6, U5) on DVK-BL54L15u to BL54L 15 module signal mappings

MikroE MikroE signal via level shifter BL54L15u module Comments
connector, pin (MOD1) pin signal
J33pin1 MikroE_AN R41.R42 resistive P1.13 P1.13 shared with Button0
divider

J33pin2 MikroE_RESET u13 P0.04 P0.04 shared with Button3
J33pin3 MikroE_SPI_CS ue P2.09 viaR61 P2.09 shared with LEDO
J33pin4 MikroE_SPI_CLK ue P2.01via R62 P2.01 shared with QSPI_SCK
J33pin5 MikroE_SPI_MISO U6 P2.04 viaR63 P2.04 shared with QSPI_IO1
J33pin6 MikroE_SPI_MOSI U6 P2.02via R64 P2.02 shared with QSPI_IO0
J33pin7 P3V3 Generated by LDO U5
J33pin8 GND
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Table 6: MikroE connector J34 signal via level shifter chip (UT1, U14, U12) on DVK-BL54L15u to BL54L15u module signal mappings

MikroE MikroE signal vialevel BL54L15p Comments
connector, shifter module
pin (MOD1) pin
signal
J34pin1 MikroE_PWM un pP2.07 P2.07 shared with LED2, TraeData0O, SWO
P1.14 P1.14 shared with LED3
J34pin2 MikroE_INT un P1.10 P1.10 shared with LED1
J34pin3 MikroE_UART_RX  Ul4 P1.08 P1.08 shared with Button2
J34pin4 MikroE_UART_TX  Ul4 P1.09 P1.09 shared with Button!
J34pin5 MikroE_SCL U12 P1M P1.11 shared with BL54L15u, debugger chip nRF5340 and nPM1300
J34pin6 MikroE_SDA uU12 P1.12 P1.12 shared with BL54L15u, debugger chip nRF5340 and nPM1300
J34pin7 5V0 From nPM1300
J34pin8 GND

Table 7: Qwiic connector J32 signal on DVK-BL54L15u to BL54L 151 module signal mappings

Qwiic MikroE signal via level BL54L15pu Comments

connector, shifter module

pin (MOD1) pin

signal

J32pin1 GND

J32pin2 P3V3

J32pin3 MikroE_SDA P11 P1.11 shared with BL54L15p, debugger chip nRF5340 and nPM1300

J32pin4 MikroE_SCL P1.12 P1.12 shared with BL54L15u, debugger chip nRF5340 and nPM1300
https://www.ezurio.com/ 17 © Copyright 2025 Ezurio
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P3V3 P3V3 Qwiic connector
<
R9 NOPOP R40 NOPOP| 32
MIKROE Analog .y 1 2T R— X e—— = [WCON,WF1001-WMOMERI
ORF54_MIK AN Analog 0201 0201 .
0402,18.2k, 1% 1% v 0
e cs7 P3v3 -
0402,10nE50V 0402,18.2k, 1% GND -||
0201,100nf10V] CS8 L
= = 0402, 1 0uF 10V Pav3 MikroE Socket svo GND
N GND ) 133 134
0201,100k.1% U 1 - 1 MikroE_PWM
MIKROE Reset £0.04 2'— N.C. vCC GTD 2|l o 2 MikroE_INT
GRFS4_MIK Reset Reset e—— H A 4 EN 4 3 MikroE_UART_RX
G\D Y 71 ® 7 MikroE_UART_TX
_,__— 5 [ a 5 MikroE_SCL
— TILSN74LVIT34DCKR [ 3 MikroE_SDA
GND 79 7
MIKROE SPI e T ® 3
e P2.09_MK_SPI_CS_TraceData2 Al BI 3 MikroE_SPI_G _I__
SPI_CIK P20l A2 B k2 Mikrok_SPl_CLK = TON,2185-108MGOCYNR2  WCON, 218 §-108MGOCYNR2
{ nRF54_MK_SPI 61 MISO P2.04 A3 B 1 MikroE_SPI_MISO GND ’ 7
= 2023 0 MikroE_SPI_MOSI —
SPI_MOSI A4 B4 =
6 s R74 GND
—5 NC OE <—o—~w—|1vumo
T 0201,10k,1%
0201,100nE 10V VDDIG R4
© —'Wv—JLI'GND
anp | |_Tfi veea 0201, 100d'1%
P3v3 'VCCB GND __I_
GND 'IHT' TLTXBOT04PWR =
0201,100nE 10V GND
TXS0102 device has 10-kQ intemal pullup resistors.
External pullup resistors can be added to reduce the
total RC of a signal trace 1f necessary.
TXS0102 for interfacing with open-drain drivers on the
vDOIO0  data I'Os such as I2C.
0201, 100eF, 10Y
U2
GND« II|_|| vecA Rd6 [1-cx0
vees 0201, 100k, 1%
5| R70
G'\-D‘II OE L2 VDDIO
0201, 1 lO\ 0201, 10k, 1%
12c
MikroE SCL 2 P11
MikroE_SDA A B; ':; ;1 P112 :;: nRF54_MK_I2C,
GN‘D-lll—Bl GND
I, TXSO102YZPR
U1l =)
Mikro€_INT 1 g B1 & MikroE_PWM | C12 R73 R45
G-VD'll ] P3V3
2 ~ o vees |cxo R74 R44
C6 0201, 100aF, 10\1 5 0201 '100eE, 10v
GND'\| VOCA  OE voDiD
VDDIO| 4 5 R72 0201, igk, 1%
A2 Al |*GND
43 02 9
1, TX0DCy R82 0201 O0hm
, WF1001-WMMER1
LEDS = g3
P LE D3jEF=] = '
Ul4 LED3 -+
Ml Ll oyt mssoc v ex ‘ 8 ED R20ea I
! GND| 4 LEDZ = g2
! RN ] oD VCCB |1 cxp . LEDOYE=] = |
204, 2 OoF, 10V
GND-l[H 3] veca  ©E 0bio LED4 -+
= 4-|o= s ke 1% LED2 eftay "= 1]
VDDIO A2 Al —] ik R45 0201, 100k, 1% 1" pmikroE uart —_—
p1gs TL TXS0102DCT TR: NRFS4_MK_UART

Figure 6: MikroE and Qwiic connectors, level shifters circuitry

Level shifters U6 (for MikroE SPI), U11(MikroE PWM, INT), U14 (MikroE UART), U12(MikroE 12C) are needed adapt 3.3V |0 of MikroE to the BL54L15u 10

voltage.
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7.2.2 4 Buttons and 4 LEDs connected to BL54L15p

Four Buttons, four LEDs are connected to the BL54L15u pins via pin headers. Table 8 lists signal mappings

Table 8: LEDs and Buttons on BL54L15u devboard to BL54L 151 module signal mappings

LED, BL54L15u module (MOD1) pin Comments
Button
LED2 p2.07 P2.07 shared with SWO, TraceData0 and with
MikroE_PWM
LED3 P1.14 P1.14 shared with MikroE Reset
LEDO P2.09 P2.09 shared with TraceData2 and with MikroE_SPI_CS
LED1 P1.10 P1.10 shared with MikroE_INT
ButtonO P1.13 P1.09 shared with MikroE Analog
Buttonl P1.09 P1.09 shared with MikroE UART TX
Button2 P1.08 P1.08 shared with MikroE UART RX
Button3 P0.04 P0.04 shared with MikroE Reset

LEDS {1 power supplied by 1600 LEDO' LED3 ‘LEDL
2R [Eopwr |
e 2 R20
201, 220, 5% 0201, 220, 59
Coss = 2.3pF B Everlight, 10-217/B7C-ZLIN1B3X/AT
Crss = 1.5pF e LEDS
. 4 ")
mi | A
Nexperia, NX138AKSX Nexperia, NX138AKS
Q2 G?\'D|||h A 3
s1 DI |2 >—s— S1 DI (=
Gl G = o * — Gl G —
3 5 L4 3 = S [ 4
D2 82 RI12 R11 D2 s2 R27
M, 1% == 0201, 1M, 1% 0201, 1M, 1% — = 0201, 1M, 1%
P T NOPOP NOPOP NOPOP
g PLID = = L = =
LEDS E;I-. P2.07 =
N PL14
U4
Buttons ul SW2 "Buttong’
HE _ 3 Touke TS-06M-ASM-T-TR
uil 1
Lol 2
SW3 : 'Button1'
L 3 Touke TS-06}ASM-T.T/R
uiz
L3 2]
{_BUTTONS b 1
SW5 Button2'
_ - 3 Touke TS-06M-ASM-T-TR
(W1E]
| |
SW6 = Bultoha’
e 3 Touke TS-O6}LASM-TTR
o< FRERRH N P i
4 2
=4 )
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PZ.07 P2.08
pP2.08 P2.10 GN

Figure 7: LEDs and Buttons schematic and PCB

7.23 NFC External Antenna Connector and NFC Antenna RF Matching Circuit

BL54L15p Development Kit
User Guide

The NFC antenna input connector (J7) allows the Ezurio-supplied flex-PCB NFC antenna to be plugged in. The BL54L15u module NFC circuit uses

two pins, pin 11 (NFC1/P1.02) and pin 9 (NFC2/P1.03) to connect the antenna. These pins are shared with GPIOs (P1.02 and P1.03). Pin 11
(NFC1/P0.02) and pin 9 (NFC2/P0.03) are configured by default on the development board schematic to use NFC antenna, but if pin 11
(NFC1/P1.02) and pin 9 (NFC2/P1.03) are needed as normal GPIOs, R21 and R22 must be removed and R33 and R34 must be shorted by OR.

C53 (300pF) and C54 (300pF) are RF tuning elements for the flexi-PCB NFC antenna (see datasheet).

Table 9: NFC input BL54L15u signal mappings

BL54L15u (MOD1) pin Bring out P0.02 and P0.03 to Bring out P1.02 and P1.03 to
NFC antenna connector (J7) Header connector (J16)
(MOD1 pin11) P1.02/NFC1 default connected Fit R33 OR
(MOD1pin9) P1.03/NFC2 default connected Fit R34 OR
NFCT Antenna Connector ~
1| 7
NFC 2 olex, 0512810598

NFC1 o— 3

NFC i 7 J16
] PLO2/NFC10201,0 Qhm R33 NOPOP 1 [
>
© P1.03/NFC20201,0 Ohm R34 NOPOP ®
Kingmate,S110-S-02-2-60/25/30

C17
R21 0402,300pE 50V
NF'zlziC O‘Z‘QI’OOhmI NECL NFC1
{_NFC_nRF54 ) ok NFC2 o NFC

0201,0 Ohm
o 1o

0402,300pE 50V
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Figure 8: NFC antenna RF matching circuit, NFC antenna connector schematic and NFC plugged in to connector J7

7.2.4 Optional External Serial QSPI Flash IC

There is an optional external serial QSPI Nor flash IC (U9) that may be used, for example, for data logging purposes. U9 can also be capable of SPI
mode.

Closed solder bridges SB11, SB12, SB13, SB14, SB15 and SB16 by default connects this optional external serial (QSPI) flash (U9 to the BL54L15u
module(mod1).

By default, these BL54L15u pins are GPIO pins.

Flash memory 9 | cse veC
Datasheet link asI 61 SCLK  SI/SIO0 S0s01 RESETHSION * or HOLDESIOS *
cs — 3> Cs# : WPRSIO2 ax
CLK [[——c:- WP#  SO/SIOI GND SUSI00
100
_QSPI [ 7
I EEEEE :8; -] HOLD# £p L2 8-LAND WSON (6x5mm)
Fay
Max input capacitance: 6pF | 103 § vCC GND =
SBY Macronix, MX25R6435FZNILO
VDDIO
Solderbridge Closed C21
0201, 100nF, 10V
I]r{grwin,MZO—8770746
GPIO_P2.00 1|
GPIO_P2.01 2l o
GPIO_P2.02 3l o
GPIO_P2.03 4 ®
GPIO_P2.04 5 ®
GPIO_P2.05 6
7 @
agéND | o
cs
CLK
100
- Laspl >
102
103
https://www.ezurio.com/ 21 © Copyright 2025 Ezurio

AllRights Reserved



BL54L15p Development Kit
User Guide

Figure 9: Optional external serial QSP! flash IC (U9) schematic and PCB

Table 10 shows the U9 pin mapping to BL54L15u GPIO pin mapping (via closed solder bridges).

Table 10: U9 QSPI (or SPI) flash IC pin mapping to BL54L15u GPIO mappings
BL54L15u (MOD1) BL54L15u GPIO U9 Pin (QSPI flash Via Closed Solder bridge

pin (3]
and Pin Name
pin1 P2.05/QSPI_CSN  Pin1CS# SBT11
Drive from BL54L15p line low to
select.
pinG P2.01/QSPI_CLK Pin 6 SCLK SB12
pin13 P2.02/QSPI_I00 Pin 5 SIO0/SI SB13
pin45 P2.04/QSPI_IO1 Pin 2 SIO1/SO SB14
pin&44 P2.03/QSPI_I02 Pin 3 SIO2/WP# SB15
Pin2 P2.00/QSPI_IO3 Pin 7 SIO3/HOLD# SB16

Link to datasheet for QSPI device flash chip (U1),
http://www.macronix.com/Lists/Datasheet/Attachments/7428/MX25R6435F,%20Wide%20Range, %2064Mb, %20v1.4.pdf

Manufacturer: Macronix
Manufacturer part number: MX25R6435FZNILO

7.2.5 Optional 32.768 kHz Crystal

The BL54L15u on-chip 32.768kHz RC oscillator provides the standard accuracy of =250 ppm, with calibration required every 8 seconds (default) to
stay within 250 ppm.

The BL54L15p also allows, as an option, to connect an external higher accuracy (20 ppm) 32.768 kHz crystal to the BL54L15p pins P1.00/XL1 (pin
12) and P1.01/XL2 (pin 10). 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 BL54L15u module, cut SB3 and SB4 (to disconnect tracks
going to X1).
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SB3 @

CX1 Siward, XTL741-8999-506

T SB4 @

-18-2-60/33-F0 G D555 P1.00/%L1
—.—

ND

CI SB6 P1.01/%L2

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

The load capacitor inside the nRF54L15u for LFXO is set to 17.5pF in Firmware, customer can use Quartz Watch Analyzer by coupling method to fine
tune the internal NRF54L15 capacitors on the customer board from 4 pF to 18 pF in 0.5pF step if needed.
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8 Other Features

8.1 Current Consumption Measurement

Aremovable jumper (P6) is provided to break the power supply line directly to the module, allowing you to measure current consumption.

For BL54L15u to measure current use header P6 (with jumper in P6pin3-2).

IMPORTANT: To achieve the optimal power consumption of the BL54L15u series module on the development board, see the Nordic System
OFF sample application https://github.com/zephyrproject-rtos/zephyr/tree/master/samples/boards/nrf/system_off
DVK-BL54L15u

Note: This measures the current consumption of the BL54L15u series module ONLY.

The current drawn by the BL54L15u series module can be monitored on the development board. Figure 11 shows the schematic and location of
measuring points on the PCB related to current measurements.

Kingmate

S113-A-03-2-60/33F0
P6_IMP6

VDD_nRF

- " 0402,10,5%
NOPOP
LR35
$0402,0 Ohm
to nRF53 VDDIO
E R16 T
0402,0 Ohm

Figure 11: Current measurement schematic and PCB

There are three primary ways to measure the current consumption:

e Using Ammeter - the BL54L15u is powered using the normal voltage Mode (BL54L15u operated VDD_nRF), then remove jumper JMP6 and
connect an ampere meter between the two pins of P6 pins 2-3.

e Using Oscilloscope - fit 100hm resistor R24 which is mounted across P6pins 2-3 can be used as current sense resistor.
Connect an oscilloscope or similar with two probes on the pins on the connector P6-pin3-2 and measure the differential voltage drop. The
voltage drop is proportional with current consumption. If the 10 Ohm resistor is chosen, 10 mV equals TmA.
This method allows the dynamic current consumption waveforms to be shown on an oscilloscope as the BL54L15u radio operates. This can
provide insight into power optimization.

. Power Profiler Kit (PPK) from Nordic - For more details, refer to http://www.nordicsemi.com/eng/Products/Power-Profiler-
Kit/ (language)/eng-GB
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9 Additional Information

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

Headquarters Ezurio
50 S. Main St. Suite 1100

Akron, OH 44308 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 2025 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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