LENESANS Manual

DA1453x Pro-Development Kit Hardware Description

DA1453x Pro-development kit supports the family of DA1453x SoC. This manual describes the system functions
of the hardware as well as the guidelines of how to enable or disable features of the DA1453x Pro-development
kit.
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1. Terms and Definitions

DK Development Kit (DevKit)

GPIO General Purpose Input Output (pin)
IC Integrated Circuit

JTAG Joint Test Action Group

LVD Low Voltage Directive

NP Not Populated

OoTP One-Time Programmable Memory
Pro-DB Pro-Daughterboard

Pro-MB Pro-Motherboard

PCB Printed Circuit Board

PCBA Printed Circuit Board Assembled
POR Power-On Reset

RF Radio Frequency

SoC System on Chip

SWD Serial Wire Debug

UART Universal Asynchronous Receiver Transmitter

2. References

[1] DA14531 Datasheet, Renesas Electronics.
[2] DA14535 Datasheet, Renesas Electronics.
[3] DA14531 Datasheet, Renesas Electronics.

[4]
[5]
[6]
[7]

UM-B-083, SmartSnippets Toolbox, Manual, Renesas Electronics.

AN-B-075, DA14531 Hardware Guidelines, Application Note, Renesas Electronics.
AN-B-098, DA14535 Hardware Guidelines, Application Note, Renesas Electronics.

UM-B-114, DA14531 Devkit Pro Hardware, Manual, Renesas Electronics.

Note 1 References are for the latest published version, unless otherwise indicated.
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DA1453x Pro-Development Kit Hardware Description

3. Introduction

This document describes the hardware of DA1453x Pro-Development Kit (Pro-DevKit). The DA1453x Pro-DevKit
is available as a set of a Pro-motherboard, a Pro-daughterboard with four variants (according to IC type and/or
package), and the power measurement module PMM2. Figure 1 shows the complete system.

The DA1453x Pro-DevKit, when combined with the Software Development Kit (SDK) and Smart Snippets tools,
provides an easy to use and complete platform for software/hardware development.
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......... % [A
: = TR 3 bl e ililililllll] — 7% s 3585
5 st

l,, -t
............ 3 "J

. ULs4-vo

AN=aAmG |

' E1496890

‘ | 0@
| ® TSioe i@ @1 SVYS3NI| |

Figure 1. The DA1453x Pro-DevKit

The following sections describe the system setup, the different available configuration options, as well as the
tools provided to debug, develop, and evaluate the system performance.

3.1 Features of DA1453x Pro-Daughterboard

= Embedded printed antenna.

= RF port output (connector is not included)

= Current measurement port to connect external measurement equipment.

= Onboard place holder of a 2-Mbit SPI data Flash for DA14531, DA14533 and DA14535
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= Onboard JTAG connector
= Support for coin cell battery (battery holder not included).

3.2 Features of DA1453x Pro-Motherboard

= A slot to connect a DA1453x Pro-DB which hosts one of the:
e DA14531-FCGQFN24
DA14531-WLCSP17
DA14533- WFFCQFN22
DA14535-FCGQFN24
= A slot for attaching a power measurement module (PMM2)
= Single USB port to provide power and data interfacing to a PC (USB1)
= Onboard JTAG debugger
= Virtual 4-wire UART port
= Onboard 2-Mbit SPI data Flash AT25DF021A-MAHN-T
= Multiple voltage options (1.25 V, 1.8V, 3.0 V, and 3.3V) to supply the DA1453x daughterboards
= User LEDs and push buttons (to be used with a DA14531/5 FCGQFN24 Pro-daughterboard)
= Voltage translation for the JTAG and UART signals eliminates current leakage during operation.

3.3 DA1453x Pro-DevKit Hardware Block Diagram

Pro-MB

paws3x [l O

u12 () PR

av3, FTDI spl
(UART) Flash
” Current
12 GPIOs
Sense
(PMM2)
MikroBus /
0o, PMOD
V1 (Vigy]
VLDO- V3(V,
19

14

Bluetooth

H

u3
SPI Flash

PCl-e Connector (J3)

5 PMM2 BUCK, BOOST
Configure U1s output  Selection o gypAsS Selection
from1.25Vto 33V

Figure 2. Block diagram of the Pro DA1453x DevKit Platform
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4. Getto Know DA1453x Pro-DevKit

4.1 DA1453x Pro-DevKit Hardware Components

The DA1453x Pro-DevKit consists of the following parts:

Pro-Motherboard:

= PCBA reference number 610-01-B

Pro-Daughterboard with following variants:

= FCGQFN24 Pro-DB: SoC DA14531-FCGQFN24. PCBA reference number 376-04-F
WLCSP17 Pro-DB: SoC DA14531-WLCSP17. PCBA reference number 376-05-E
WFFCQFN22 Pro-DB: SoC DA14533-WFFCQFN22. PCBA reference number 610-05-A

= FCGQFN24 Pro-DB: SoC DA14535-FCGQFN24. PCBA reference number 610-02-A
PMM2:

= Power measurement module, PMM2. PCBA reference number 500-29-E

Figure 3. DA1453x complete system of Pro-motherboard, Pro-daughterboard, and PMM2

Table 1. Pro-DevKit part numbers and description

Part number Description

DA14531-000GDB-P DA14531 WLCSP17 Pro-daughterboard
Bluetooth Low Energy DA14531 WLCSP17 Pro-daughterboard

UM-B-169 Rev. 1.2 RENESAS Page 8
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Part number

Description

DA14531-00FXDB-P

DA14531 FCGQFN24 Pro-daughterboard
Bluetooth Low Energy DA14531 FCGQFN24 Pro-daughterboard

DA14533 Pro-DB

DA14533, WFFCQFN22 Pro-daughterboard
Bluetooth Low Energy DA14533 WFFCQFN22 Pro-daughterboard

DA14535-00FXDB-P

DA14535, FCGQFN24 Pro-daughterboard
Bluetooth Low Energy DA14535 FCGQFN24 Pro-daughterboard

DA1453x Pro-MB

DA1453x Bluetooth Low Energy Development Pro-motherboard

DA14535-00FXDEVKT-P

DA14535 DK-Pro

Bluetooth Low Energy Development Kit Pro for DA1453x, including Pro-motherboard
and Pro-daughterboard.

4.2 Jumper Settings

Table 2. Headers and jumper settings of DA1453x Pro-daughterboard

HDR Function of headers Jumper options Default jumper setting
J1 Supply DA1453x SoC Supply VBAT_Hi J2:1-2 Mounted 1-2
Supply VBAT_Lo J2:4-5 Mounted 4-5

Figure 4. Default jumper settings for DA1453x Pro-DevKit

Table 3. Headers and jumper settings of DA1453x Pro-motherboard

System setup

J1 and
J10

DA1453x Pro-DevKit

HDR Function of headers Jumper options Default jumper setting
Enable SPI Data Flash on | Mount pos. 1-2 SPI Flash Enabled
Pro-motherboard Mount pos. 3-4 Mounted 1-2
Mount pos. 5-6 Mounted 3-4
Mount pos. 7-8 Mounted 5-6
Mount pos. 9-10 Mounted 7-8
Mounted 9-10
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HDR Function of headers Jumper options Default jumper setting
Enable SWD Mount pos. 21-22 SWD Enabled
Mount pos. 23-24 Mounted 21-22
Mounted 23-24
Enable Reset Mount pos. 25-26 Reset Enabled
Mounted 25-26
Enable 2-UART Mount pos. 15-16 Not mounted
Mount pos. 17-18
Enable 4-UART Mount pos. 11-12 Not mounted
Mount pos. 13-14
Mount pos. 15-16
Mount pos. 17-18
Enable Single UART Mount pos. J1.16- Single UART Enabled
J10.1 Mounted J1.16 - J10.1
Mount pos. J1.18- | \ounted J2.18 - J10.2
J10.2
Selection of Mode DA1453x BOOST Mount pos. 1-2 BUCK
SoC power configuration -
14 P 9 BUCK Mount pos. 3-4 Mounted 3-4
BYPASS Mount pos. 1-2
Mount pos. 3-4
Voltage levels of Vipo 1.2V Mount no jumper 33V
Vipo generates V1 and V3 Mounted 1-3
1.8V Mount Pos. 1-3 Mounted 2-4
J5
3.0V Mount pos. 2-4
3.3V Mount pos.1-3
Mount pos. 2-4
Force Power Enable for Force Power_Enable Mount pos. 1-2 Not mounted 1-2
36 supplying Pro-DevKit with a
power source without USB
data connection
Reset sourced from Enable Reset Mount pos. 1-2 Mounted 1-2
R7FA4AM2AD3CFL
(implemented from Segger
Js software)
LED, D5 connection to PO_9 | Enable LED connection Mount pos. 3-4 Mounted 3-4
Power Measurement Module | PMM2 Bypass Mount pos. 2-3 PMM2 mounted
PMM2 PMM2 Enable Mount pos.1-2 Mounted 1-2
Jg Mount pOS. 3_4 Mounted 3'4
PMM2 not mounted
Mounted 2-3
Enable Push buttons SW2 Enable SW2 Mount pos.1-2 Mounted 1-2
J19 and SW3
Enable SW3 Mount pos.2-3 Mounted 3-4
123 Reset source options Activate Reset driven from | Mount pos.1-2 Mounted 1-2

Debugger (U_RSTn)
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DA1453x Pro-Development Kit Hardware Description

HDR Function of headers Jumper options Default jumper setting
Activate POR functionality | Mount pos. 3-4 Not Mounted 3-4
when pressing SW1 push
button

Software Trigger activation TRIG_0O mapped to PO_11 | Mount pos.1-2 Mounted 1-2
TRIG_1 mapped to PO_0 Mount pos.3-4
TRIG_2 mapped to PO_1 Mount pos.5-6

124 TRIG_3 mapped to PO_5 Mount pos.7-8
TRIG_4 mapped to PO_6 Mount pos. 9-10
TRIG_5 mapped to PO_7 Mount pos.11-12
TRIG_6 mapped to PO_8 Mount pos.13-14
TRIG_7 mapped to PO_9 Mount pos.15-16

4.3 DA1453x Pro-DevKit Default Setup

The default configuration of DA1453x Pro-DevKit is enabled by applying the appropriate jumpers to the DA1453x
Pro-motherboard:

= Reset is enabled.
= JTAG is enabled.
= Single-wire UART is enabled.
= SPI data flash (populated on Pro-motherboard) Dual UART or full UART are not enabled.
= Crystal 32.768 kHz is not mounted on DA1453x Pro-daughterboard.

Table 4. DA1453x Pro-daughterboard and Pro-mother signals assignment (default)

DA14531- DA14531- DA14535- Vl\jlﬁééZSFsN Mikrobus Trigger Posg:g? °"
FCGQFN24 | WLCSP17 | FCGQFN24 Function g
22 PMOD signals motherboard
376-04-x 376-05-x 610-02-x
610-05-x connector(s)
J1:4,J1:12,
PO 0 PO 0 PO 0 PO 0 RST/MOSI X_MOSI, TRIG 1 J1:26, J2:3,
J24:4
PO_1 PO_1 PO_1 PO_1 FCS X_AN TRIG_2 J1:8, J2:4, J24:6
PO _2 PO_2 PO_2 PO _2 SW_CLK X_SCL, J1:22, 325
MISO
PO_3 P0O_3 P0O_3 PO_3 X_MISO J1:10, J2:6
(Note 1)
PO_4 PO_4 PO_4 PO_4 SCK X_CLK J1:6, J2:7
RXTx : :
PO 5 PO 5 PO 5 PO 5 X _TX TRIG_3 J1.2.0, J2:8,
- - - - (Note 2) - - J24:8
PO 6 PO 6 PO 6 X_RX TRIG_4 J2:9, J24:10
PO 7 PO 7 PO 7 PO 7 X_CSn TRIG_5 J2:10, J24:12
PO_8 PO_8 PO_8 PO_8 X_SDA TRIG_6 J2:11, J24:14
PO_9 PO_9 PO_9 X_PWM TRIG_7 J2:12,J24:16
SW_DIO/ J1:24, J2:13,
PO _10 PO 10 PO _10 SW3-Button X _RSTn 1193
PO_11 PO_11 Sw2-Button | X_INT TRIG_0 | J2:14. 7191,
J24:2
Note 1 For DA14531-WLCSP17 (376-05-x), PO_3 is assigned as RxTx.
Note 2 For DA14531-WLCSP17(376-05-x), PO_5 is assigned as SW_DIO.
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DA1453x Pro-Development Kit Hardware Description

5. DA1453x Pro-Daughterboard

The system on DA1453x Pro-daughterboard consists of the DA1453x SoC, XTALs, power section, and radio
section. Figure 5 shows the system block diagram and Figure 6 shows the actual component’s location for

DA14531 and DA14535, and Figure 7 for the DA14533.

BATI

Coin cell‘
3.0V J1 Printed
[O] VBAT_Hi Antenna
| LPF = M |
VBAT_Lo !
@ SMA
u1 s
DA1453x
——— Yl
RST, | = 3oy

GPIOs

SR

—— 32.768 kHz

No mounted

Memory
U3 -No
Mounted | Optional for
DA14533/5

Figure 5. System block diagram of DA1453x Pro-daughterboard

CIR8 CIR26
RS CIR19

R3T . ma

C8imal =

QUM i

Figure 6. DA14531 and DA14535 Component’s placement
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o R0S  [JR8 TR%6
1] m [CJR5 CIR19
O m 8 =50wom

R ma 5 _ ! I E'ﬁé‘d
C8imi =n L EI%ZDRZJ

) 9 OR3
QuX = g
CIR30 &

Figure 7. DA14533 component’s placement

Components:

1. Antenna selection network

2. DA1453x SoC (U1)

3. 32.768 kHz XTAL (Y2 - Not mounted)

4. R-Multiplexer

5. Debug Connector

6. SPI Flash (Not mounted for DA14531 & DA14535)
7. Interface Connector with DA1453x Pro-motherboard
8. Current Measurement Points

9. 32 MHz XTAL (Y1)

10. SMA Connector (Not mounted)
11. Embedded Printed Antenna.

Bluetooth LE SoC (U1): DA1453x is an ultra-low power SoC integrating a 2.4 GHz transceiver and an Arm
CortexM0+TM microcontroller with 64 kB of RAM and 12 kB of One-Time Programmable memory (OTP).

32 MHz XTAL (Y1): The main clock of the system is generated from a 32 MHz XTAL which is connected to
the internal clock oscillator. The selected crystal for DA14535 is the XRCGB32MO0O0OOF1SBARO of Murata,
whereas for DA14533 the XRCGE32M0OOOFBA1ARO of Murata is used. Alternative part for DA14533 is
CX2016SA32000BOFRLC1 of Kyocera.

32.768 kHz XTAL (Y2, NP): A crystal of 32.768 kHz can be placed on the pins PO_3 and PO_4 of DA1453x. A
crystal that can be used is the ECS-.327-7-12QS-TRfrom ECS. In most applications the DA1453x can run with
good accuracy with its internal RC oscillator (RCX) and therefore the XTAL32k is not needed. For applications
with more demanding accuracy/drift characteristics, such as timekeeping, using the XTAL32k is considered a
suitable solution.

By default, XTAL32k is not assembled on Pro-daughterboard. Internal RC clock is used. PO_3 and PO_4 pins
are assigned to other SPI data flash (mounted on Pro-motherboard).

RF section: see Section 5.2.
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DA1453x Pro-Development Kit Hardware Description

= R-Multiplexer: a group of 0 Q configuration resistors can be placed/removed as needed to hardwire various
peripherals to the DA1453x pins as desired. See Section 5.3.

= SPI Flash: see Section 5.4.

5.1 Power Section of Pro-Daughterboard

The DA14531 and DA14535 Pro-daughterboard can operate in the Buck mode (supplied VBAT_HIGH with 1.8 V
to 3.6 V) or in the Boost mode (supplied VBAT_LOW with 1.2 V to 1.65 V). DA14533 Pro-daughterboard can
operate only in Buck mode, see Ref. [1], Ref. [2], and Ref. [3].

The available voltage levels provided by DA1453x Pro-motherboard are:

= 125V

= 18V

= 3V

= 33V.

A jumper must be applied between pins 1 and 2 on header J2. This jumper shorts the VH+ and VH- for the
VBAT_Hi pin of the DA1453x SoC.

For the Boost mode, the jumper must be applied between pins 3 and 4 on header J2. This jumper short VL+ and
VL- for the VBAT_Lo pin of the DA1453x SoC.

Both jumpers should be mounted.
For any other voltage level, the DA1453x Pro-daughterboard must be supplied from external power supply.

Right angle J2 header can be used to connect external ammeter and measure the power consumption of the
DA1453x Pro-daughterboard, or to externally power supply the Pro-daughterboard when in stand-alone (not
mounted on a DA1453x Pro-motherboard).

J2
VH-
VH+

M20-8890545R

o R34 W\{NP o
R35 NP
VH- VH+
R37 0 V_FL
Figure 8. Current measurement connector, J2

Current measurement for:

= Buck mode: connect ammeter at J2 pin 1-2.

= Boost mode: connect ammeter at J2 pin 4-5.

= Power supplied externally (for example, Benchtop power supply) for:

= Buck mode: connect GND to J2 pin 3 and power supply voltage from 1.8 V to 3.6 V at pin 1.

= Boost mode: connect GND to J2 pin 3 and power supply voltage from 1.25 V to 1.65 V at pin 5.
The DA1453x Pro-Daughterboard has a provision also for external coin cell battery.

NOTE

Battery Information and Conformity Declaration: for the Coin Cell Battery: this product requires the use of a button cell
battery to operate. The recommended and required battery type is a CR2032 cell, specifically the CR2032W-1714569
model by Murata. You can see the polarity of the battery on the bottom side of the board.

You must ensure that the battery used conforms to the IEC standard 60086-4 for button cell batteries to guarantee safe
and optimal performance of the product. The use of any other battery model or non-compliant battery may result in
improper functioning or safety hazards.

For safety reasons, always use the specified battery model and ensure it complies with the required product standards.
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5.2 RF Section
A printed F-antenna (ANT1) is used as the radiating element for the DA1453x Pro-daughterboard.

The DA1453x RFIO pin is connected to the printed antenna through an RF strip-line and a matching circuit.

To perform conducted RF measurements, proceed with the following hardware modifications, see Figure 10:

1. Remove Z9.

2. Assemble Z7 = 10 pF.

3. Assemble J3, SMA Female Socket 50 Q Board Edge (142-0761-861) of Cinch Connectivity Solutions

Johnson).

3rd order Chebyshev
Low Pass Filter

Z2 3.3nH
YY)

J3
NP_142-0761-861

Z5 5.6nH

RFIOp
RFIOM

Figure 10. Modifications required for performing RF measurements

L7 Lz
I 1.8pF I 1.8pF

Figure 9. RF section of DA1453x Pro-daughterboard

10pF Z4 Z6
I 1.00pF IO.SOpF

ANT1

Antenna_IFA_type_Right
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DA1453x Pro-Development Kit Hardware Description

5.3 R-Multiplexer

Different combinations of GPIOs assignment can be selected through the R-multiplexer. Figure 11 shows the
default setup. Depending the setup of the R-Multiplexer on the DA1453x Pro-daughterboard, modifications on

software may also require.

MB2O R, PO_O
— WMEZ 1 RS P01
() Wz _ms F0 T
- o T S
O MBZ 2 R5 P04
L MBZ5 _ Re P05
=)
E o _Me27? P07
MB2_B P08
L % MB3_0 PO_10
)
(D SWCLK MB2 2
SWDIO MEZ 5
< 1 PO_10
- t P01
=
T MB0_0 MB2 4 SCLK
o ¥ el "o wWB2 1 CsF
< MB0_5 MBZ 3 MISO
w5 MBD_6 MB2_0__MOSI
L
MEO_4 MB2 0 UTX
N MBZ_1__URX
MED 6 MB2 3 UCTS
ME0_7 MB2 2 URTS
4-PIN UART
MBO S5  Ro7 NP MB2 0 jopti)
MBO 4 A28 NP P05 (defaulf
MBO 5 R29 NE__ T

1-WIRE UART(2)

1.00K PO 0 AST
NP MB2 8 POR

R30
BESET[ RIS

1.00K_MB3 0 BUTTON

MBI 1 BI7,,,

MISC. PERIPHERALS

Figure 11. R-Multiplexer default setup
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DA1453x Pro-Development Kit Hardware Description

5.4 SPI Data Flash on Pro-Daughterboard

The DA14533 Pro-daughterboard (610-05-x) and the DA14535 Pro-daughterboard (610-02-x) have the option to
support SPI Flash (U3 or U3x) as shown in Figure 12. The proposed part is the AT25DF021A-MAHN-T for the
DA14535 Pro-daughterboard and the Winbond W25X20CV for the DA14533 Pro-daughterboard (610-05-x). By
default, the SPI Flash is not mounted on the Pro-daughterboard.

V_FL V_FL

o
V_FL 4
R36<

NP = c8 V_FL
U3x 1.0uF us o
MBO_3 1= 8 | NP
TS vee

1 MBO 3 1 [— 8
MBO 5 2 7 |__L_ T NMB0O 5 2| Cs _vec 7
———— = D001 RST/IO3/HOLD EvE— = 1O HOLD =g MB0_0
3l 6 MB0 0 V_FLO—-{WP  |2| SCLK ¢ =
V_FLO——— wprno2 CLK ————— o GND 8| f——m—m—
MBO_6 =
©T4 GND priog [—HE0E °j_
GND =
= NP

Figure 12. Optional SPI-Flash on the DA14533, DA14535 Pro-daughterboard

NOTE

If memory is mounted on Pro-daughterboard, you must ensure that resistor R19 to R22 (Figure 11) are mounted and the
jumpers on J1 header on Pro-motherboard (Jumpers at positions 1-2, 3-4, 5-6, 7-8 and 9-10) are removed.
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6. DA1453x Pro-Motherboard

Figure 13 and Figure 14 show the block diagram and the actual component locations of the Pro-motherboard

respectively.
PR K IR e
m MCU = -
(TAG) Pf
u11 <:> = _m o—i|
usshus > . = O—
vy B B
—> ' & GPIOs
Gy
= %T u12 V_FL 3 (Vg
: va FTDI U2 - SPI
Pc 277 (uarm) Flash
usB
Al
/AR 12 ( GPIOs
MikroBus /
PMOD
m Vi \/i :
V3 (V,
14
PMM2 BUCK, BOOST
Configure U1S output  Selection o BypASS Selection
from1.25Vto 33V
Figure 13. DA1453x Pro-motherboard block diagram
i1 23 4 5 6 7
24
23
22
21
20
19
18

16 15
Figure 14. Pro-motherboard (610-01-A)

14

PCl-e Connector (J3)

10
11
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DA1453x Pro-Development Kit Hardware Description

Configuration header (J1): wiring of the available peripherals to the DA1453x pins is done with the help of
jumpers on J1 (for default configurations) or with jumper wires from J1 to J2 when custom pin assignments of
the peripherals to DA1453x pins are desired.

e RxTx single-wire UART (J10): generates RxTx single-wire UART by shorting UTX and URX through a
1 KQ resistor. Jumpers must be applied from J10.1 to J1.15 and from J10.2 to J15.17.

= Voltage translators (U3, U22, U23): transfer the data between DA1453x and FTDI (U12)/JTAG (U25) in
proper voltage level.

= USB to UART (U12): provides communication between DA1453x UART port and PC. It also transfers the
current measurement samples to PC.

= DCDC configuration (J4): selects either Boost, Buck, or Bypass mode for DA1453x. See Section 6.1.4.
= Pro-DB mating header (J3): an interface mating connector for the DA1453x Pro-daughterboard.

= Software trigger options (J24): configures the pin assignment for trigger through SmartSnippets Toolbox
software application (when PPM2 is mounted).

= Push button selection header (J19): configures the assignment of onboard push buttons to certain DA1453x
pins.

= Reset push button (SW1): push button used to reset DA1453x.
e PO_0 must be configured as RST pin to generate reset from push button SW1.

= User LED and C-Trig (J8): enables use of the onboard LED (D5) and the software cursor.

= GPIO monitoring header (J2): exposes all the pins of the Pro-daughterboard to allow wiring for custom
configurations as well as monitoring of the hardware signals.

= GND test point (TP4): can be used as GND point for external instruments connection such as oscilloscope.
= Reset options (J23): additional reset options (POR, software reset).

= MikroBus interface connector (J17 and J18): sockets for plugging in MikroBus interface add-on boards. It is
multiplexed with PMOD (to be used with DA1453Xx).

= PMOD (J20): socket for plugging in PMOD interface add-on boards. It is multiplexed with MikroBUS (to be
used with DA1453x).

= PMM2 interface connector (J7): PMM2 interface male connector. Using this current measurement circuit
monitors the current consumption of Pro-daughterboard through SmartSnippets Toolbox software application.

= Push buttons (SW2 and SW3): general use push buttons.
= USB connector (USB1): mini-USB connector for power supply and data interfacing to the PC.
= USB hub (U11): connects JTAG and UART interfaces to the PC.

= VLDO selection (J5): selects the output voltage generated for the Pro-daughterboard board (1.25V, 1.8 V,
3.0V,or3.3V).

= Adjustable LDO (U5): provides power to DA1453x Pro-daughterboard. Adjustable.

= PMM2 selection (J26): enables the current sense circuit (default PMM2 is not mounted). Also, it allows the
simultaneous connection of an external current measurement instrument to measure and profile the current
consumption of D1453x.

= USB to JTAG (U25): provides communication between DA1453x JTAG and PC.

= SPI Flash (U2): on-board SPI Flash (AT25DF021A-MAHN-T) connected with DA1453x through J1
configuration header.

= GND Test Point (J21): can be used as GND point for external instruments connection such as oscilloscope.
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6.1 Power Section
Figure 15 shows the power tree of the DA1453x Pro-motherboard.

u2s5
u11 MCU with Segger u12
USB HUB WTAG) FTDI (UART)

MB POWER

Current Sense DB POWER
(PMM2)
VLDO_EN
u26 V1 (Vmw)ﬁ
V_LDO_m_ L V3 (Vuigu)
J5 J4
Configure U15 J9 BUCK, BOOST,
output from 1.25V PMM2 or BYPASS mode
to 3.3V Selection Selection

Figure 15. DA1453x Pro-motherboard power tree block diagram

The power tree of the DA1453x Pro-motherboard, as shown in Figure 15, consist of two routes, one is used to
power supply he components of the DA1453x Pro-motherboard and the other is used to power supply the
DA1453x Pro-daughterboard and its components.

6.1.1 DA1453x Pro-Daughterboard Power Circuit

The DA1453x Pro-daughterboard is powered from the adjustable LDO (U5). The output voltage of the U5 can be
configured from the jumpers on the J5 header and provide the following voltage levels:

= 125V
= 18V
= 30V
= 33V.

NOTE

Consider the DA1453x Pro-daughterboard mode (Buck, Boost, or Bypass) before selecting the U5 output voltage. The
1.25 V used for the Boost mode, while from 1.8 V (and above) is used for Buck and Bypass modes. The mode selection is
described in Section 6.1.4.
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VBUS HUB
V_LDO VLDO V_LDO
us o) U%
1 5 . . LPS At A2
vin  OUT T ANy - VOUT VIN
1 NP
c20 L2 cat R23 = G115
1 touF - eno 1 toF %16.% 1.00F B | o anp B!
= T, I, T . 1
TCK107AG,LF
AP2127K-ADJTRGI R35s
P11
vie@-¢ | J5 475K
R24 10.0k ¥ V\ R363 100K
+——AM—0
PWR ENABLE? M20-8760242 0 1 95y V_LDO
o RAss |
el e 1.8V
Wiagtg 28 3.0V e
Ra57 :
L 205K W 3.3V

Figure 16. DA1453x Pro-daughterboard power circuit

The configuration for the jumpers of the J5 header is on the top mask of the DA1453x Pro-motherboard as
shown in the Figure 17.

-

----------------
I s

L
- ST
g.g [ Ciﬁ liP‘sl]gl _}J\!él
. b i |
Figure 17. J5 header configuration

6.1.2 U26 (POR)

To generate the Power ON Reset function for the DA1453x Pro-daughterboard the load switch U26 is used, see
Figure 16. By default, the load switch is always on and can be disabled when B2 pin is connected to GND. For
more details for the POR functionality, see Section 6.5.
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6.1.3 PMM2

PMM?2 is an external module which can be attached on the DA1453x Pro-motherboard. The usage of this
module is to measure the current consumption of the DA1453x Pro-daughterboard as well as to monitor signals
and various power rails. The PMMZ2 is connected to J7, M.2 Socket and stabilized with a screw at T6 point, as
shown in Figure 18 and Figure 19.

Figure 18. PMM2 slot

NOTE

SmartSnippets Toolbox software application is required for the monitoring of the voltages and the signals triggering. See
Ref. [4]

Screw position

Figure 19. How to mount the PMM2 on the DA1453x Pro-motherboard

Even if the PPM2 is mounted on the DA1453x Pro-motherboard, you can either include or exclude it from the
system, by configuring the jumpers on J9 header. On the top mask of the DA1453x Pro-daughterboard is
described the jumper configuration for the J9 header, see Figure 20.
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gr*] R36 R3S R3T
TP3 . C.;QH C104 056 LP8 ... :
WM = [ 5! |
T, b g |
Figure 20. J9 header configuration

6.1.4 Mode Selection (Buck, Boost, Bypass)

By applying proper jumper at J4 header, you can select among Buck, Boost, or Bypass mode of operation of the
DA1453x DC-DC converter. The supply pins are:

= Jumper pin 1-2 - Boost mode, V1 is connector to VBAT_LOW

= Jumper pin 3-4 > Buck mode, V3 is connector to VBAT _HIGH

= Jumper pin 1-2 and pin 3-4 - Bypass mode, V3 is connector to VBAT_HIGH and V1 is connector to
VBAT_LOW (DA1453x DC-DC converter is disabled).

NOTE

The Buck mode is the default selected mode.

TP12
VLDO
o 88 | BOOST

pe o
J i@ﬁ 22 | BUCK
— V3 =2 | BYPASS

M20-8760242

Figure 21. J4 header mode selection
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On the top mask of the DA1453x Pro-motherboard is described the jumper configuration for the J4 header see

Figure 22. No modifications required on DA1453x Pro-daughterboard.

(=1
(=
(=]
(=

<
-—
D
o
=
—

Figure 22. J4 header configuration

6.2 USB HUB

The USB HUB of DA1453x Pro-motherboard is implemented by U11, see Figure 23, USB2512B. This chip is

supplied with 3.3 V from U13, see Figure 24.
The signal PWR_ENABLE is generated from U11 and it is an active high signal. It enables the power

components (LDOs and DCDC converter) for UART, JTAG, and the current sensing circuit. The system powers

up only after the USB HUB is enumerated properly.

USB HUB operation is indicated through the green LED D4 on DA1453x Pro-motherboard. A 24 MHz crystal

(Y3) is required for chip operation.

VBUS Hug
&
. VDD 3V HUB
' |
100nF
o= - lcsa ceg _Lcio —cr lc:?z lma
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|| 5 oMo s0oma T J_
T = R4z »L R4z )
. 100K = 100K csg & TP
TP74 un O 5
ce2 I — 100nF 2 PWR EN
VBUS1 1% 50k VDD_3V3_HUB I S ‘:L " USB2512B-AEZG
? | ST 5 T Rray ot PR ENAELE
|9 O < R51 csg 22T & WA
4.7uF = 100K 1000F|26 | poerr o 3388385 ©
R4E < L S22>=>22 ; 18 R49, , , 100K
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ﬂ = : USEDP_UP USBDm_DN1/PRT_DIS_mi < USBDM_1 TP
' B BS54, 120K 35 D4 “USBLED
AR Reas A1
o ira| SEs Led_Green|
3 2 " N SUSP_INDILOCAL_PWF/NON_REMO
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Figure 23. USB HUB circuitry
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VBUS_HUB

6.3 USB to UART

]

g LP8
> 500mA_470 OHM

N g I

VDD_3V3_HUB

FaN
~TP23
O
U13 +3V3
RT9193-33GB
o' vin vour
3 4
EN o BP —_— C77
= c76 1.0UF
« 22nF
L =

Figure 24. USB HUB power supply

The USB to UART function is implemented by U12, FT2232HL, see Figure 25. A 12 MHz crystal (Y4) is required
for the chip operation. This chip is supplied with 3.3 V from U14, see Figure 26. U14 can be enabled manually
from J6 header. Not in use by default.

U12 functions are the following:

= Connecting a PC to the UART port of DA1453x SoC

= Connecting a PC to the power measurement module PMM2:

e SPI connection with ADC (U8)

e Up to 8 triggers including Software cursor triggering (C_TRIG)
= Reset capability of the DA1453x SoC through the T_RESET signal (not enabled).

UART signals are connected to the DA1453x SoC through voltage translators as described in Section 6.5, these
can be accessed by the breakout header J2 as described in Section 6.11.

UM-B-169 Rev. 1.2
Mar 27, 2025

RENESAS

CFRO0012

Page 25



DA1453x Pro-Development Kit Hardware Description

3.3V VREG
o o & TPIS
LPE — © vrea
[ B Y - P - -
500mA 4700HM | ca5 | css car L cas L cao
[ 10uF ] 1000F 100nF | 100nF | 100nF 3.3v
LP7 i |
Y Y L - - = - - -
500mA 4700HM | 54 | cs5 Loceo Looey Lopeo L
CS0 == C51 = C52 = C53
T 10uF ] 100nF [ 1000F [ 100nF [ 1000F [ 100nF
3.3V - 2B s HE
7 R
% vrean = > 988 SSSS  apsuso [ | RX
l 49 ADEUST (g X
CEO VREGOUT ADBUS2 g _CTS
100nF == CB1 ADBUS3 “RTS
= T drer ADBUS? (57 A RSTn
L+ ADBUSE 55 R69
- ADEUSS (5, 51
B52 33 ADBUSY [—
—W 7 pM 28
\ 8 PGS 57 P8
— W s ACBUS1 g © acpust
RE3 33 ACBUS2 759
RIS ] ~ TPT
RE7 ACBUS4 55 © aceuso
! s ACBUSS |55
a0 U2 BT
12.0K ACBUST —
i 38 R61,,, 51
BDBUSD A2« FD0_SCLK
RS 39 _R63 )\ 51
BDBUS1 37— 2> AN\~ FD1 DI
3.3V o——W\—4d| RESET FT2232HL BDBUS2 f1 EB%_DO
BDBUS3
M BDBUS4 so—P7 A -S1FD4 SYNG
- TEST BDBUSS (42 FDE DRDY
8DBUSE 45 TRa1, ., 51
BDBUS? W <FO7
8 | Eecs BCBUSO oo RB2,p 51 FCO
52__H68 )\ 51 __FCI
BCBUS1 g3 WV =
8 | Eecik BCBUS? 23 —
61 8CBUS3 7e7 FCa
" EEDATA BCBUS4 FOC
57 HikZ ., 51 FC5
s Bl
53 - i
e EoRe Rii4,, 51 _FC7
18pF 2 | osol e
\ 3 SUSPEND Pig
C74 |:|I 12.0000MHZ T % 20990959 ENULIEN
== ==
180F < COOO0 000
=1 o
- S FC70] om0l
Figure 25. USB to UART circuitry
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Figure 26. USB to UART power supply

UM-B-169 Rev. 1.2
Mar 27, 2025

RENESAS
CFR0012

Page 26



DA1453x Pro-Development Kit Hardware Description

6.4 USBtoJTAG

The USB to JTAG function is implemented by U25, R7TFA4M2AD3CFL, see Figure 27. On the ROM of U25,
software from SEGGER is loaded. Its operation is indicated through the green LED D2 on the DA1453x Pro-
motherboard. This chip is supplied with 3.3 V from U14, see Figure 26. U14 can be enabled manually from J6
header. Not in use by default.

U25 functions are the following:

= Connecting a PC to the JTAG signals SWCLK, SWDIO of DA1453x SoC
= Reset capability of the DA1453x SoC through the T_RESET signal.

JTAG signals are connected to the DA1453x SoC through voltage translators, see Section 6.6, these can be
accessed by the breakout header J2, see Section 6.11.
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Figure 27. USB to JTAG (U25)

6.5 Reset Function

At power-on and before booting in the chip, reset is active high, and it is assigned to on PO_0. After booting,
reset assignment and operation is handled by software, see Ref. [5] and Ref. [6].

DA1453x Pro-daughterboard reset signal provided by the Pro-motherboard is connected to PO_0 through a 1 kQ
resistor, reset can be enabled:
= By pressing the push button SW1
= From JTAG interface (T_RST)
= By the U_RSTn signal from UART — not enabled (a jumper must be placed at J23 pin 1-2 and — software
required for enabling this feature.
NOTE

To enable reset on an application, PO_0 must be enabled in both hardware and software.
To generate POR, a jumper must be placed at J23 pin 3-4 and press the SW1 push button.

Figure 28 shows the block diagram of the reset circuit, Figure 29 shows the circuit schematic, and Figure 30
shows the actual position of the SW1 and J23 Header.
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A

V_LDO
1.25Vto 3.3V SW1
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Figure 28. Reset circuit block diagram
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Figure 29. Reset circuit on DA1453x Pro-motherboard
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1ORCI8

Figure 30. Position of the SW1 and J23 header on the DA1453x Pro-motherboard

6.6 Voltage Translator

Voltage translation is applied to the UART and JTAG signals. The voltage translation is from 3.3 V to Vopio and
vice versa.

The Vbbio is generated from U1A, where V3 (Vsar_nicH) is used as a reference. Consequently, there is no
additional power consumption on the power circuitry of DA1453x Pro-motherboard due to voltage translation.

3.3V VDDIO VDDIO
ci7 © cas VBUS_HUB
100nF 10nF
e ! ' < mas VDDIO
o] -
U2 s hae J.
V3 VCCA VCCB <~ 200K
2 7 URTS
5.0VA U_RTS %51 1A 1B 5 ¢ c127 [
o tpas U_TX»>—> 2a 28 1.0nF 3.3V
o1 tCyooio 5| o = NI
= R3 . >
< 100K U1A m’_H_“ < Rr2 GND VA VB f&fr?F T
LMV3SBLIDT 100nF < 33 R87 74Avcf‘45c;.1_115 en |8 5
3 T <
7] L
2 SWDIO 3
ci24 = VDDIO ci16 = B «T_SWDIO
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f TP32 UTX O——2 %

Figure 31. Voltage translator circuitry

6.7 SPI Data Flash

SPI data flash is enabled by default. The SPI data flash is the AT25DF021A-MAHN-T from Renesas (2 Mbit) and
is located on the DA1453x Pro-motherboard.

Ext-SPI Slave mode is used to connect the DA1453x to SPI data flash. The SPI data flash can be isolated or
connected on the system if the appropriate jumpers are removed or mounted respectively from J1 configuration
header. Table 5 shows the configuration for the SPI data flash is. Figure 32 shows the circuit schematic, Figure
33 shows the jumper configuration of the J2 header, and Figure 34 shows the SPI data flash position on the
DA1453x Pro-motherboard.

Table 5. Configuration settings for SPI data flash in DA1453x Pro-motherboard

SPI data flash pin Enabled by jumpers DA1453x Pro-daughterboard Comments
pins
MOSI J1 pin 3-4 PO_0
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SPI data flash pin Enabled by jumpers DA1453x Pro-daughterboard Comments
pins

FCS J1 pin 7-8 PO_1

MISO J1 pin 9-10 PO_3

SCK J1 pin 5-6 PO 4

V_FL J1pin 1-2 V3 Flash voltage. It is supplied
with the voltage rail of the
VBAT_HIGH

Note 1  If the SPI data flash on the DA1453x Pro-daughterboard is mounted and is used as primary flash, the SPI data
flash from the DA1453x Pro-motherboard must be disconnected from the system. All the above jumpers must be

removed.
V_FL
V_FL
T VL@
A2 = uz
) NP i—': AT25DF021A-MAHN-T
- [ vCe
— SO/SI01 RET/REHE
V_FLo—3 wmmsioz SSCK
f* GND o Sisicn
1 uaxX <L uz2y
- NP - NP
Figure 32. SPI data flash schematic
V_FL J 1 \/3 SPI Data Flash
. § =
MOSI CTS po 0| = —
SCK FO 4| =2 =
FCS_ 01| < O
WMISO_URX_po 3| L =
UHTE ou -
- P04
UTR 05 E
. M)
F0 5 P65 E o
SW _CLK PO 2 <~ <C
SW_DIO PO 10 e o
RST PO O —
()]
PRPCO13DAAN-RC
1 2 | RESET
D1 RB531SM-30
Figure 33. Jumper configuration at J1 header on Pro-motherboard
TIRIHIRIReeIny
ol Sl AT 1 coime
Figure 34. SPI data flash and configuration jumpers position
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6.8 Configuration Headers J1 and J10

Header J1 and J10 configuration define the communication interface between the DA1453x Pro-motherboard
and DA1453x Pro-daughterboard. You can choose if the SPI data flash is to be included in the system, the type
of the UART connection (single wire UART or two-wire UART or flow control), JTAG and Reset access. This
header can also be used for monitoring and for debugging/measuring.

Figure 35 shows the default pin assignment and Figure 36 shows the default jumper configuration.

V_FL V3
J1 —~
|_
MOSI CTS po 0 —
SCK_ PO 4 = =2
FCS P01 < O
MISO URX__Po 3 k- =
W prPo3. o
URTS [k PO 4 O
RO
U™ B0 =
P05 P05 IO c
SW CLK P02 < <C
SW_DIO PO 10 E =
RST PO 0
0o

PRPC013DAAN-RC

1 K 2 RESET

D1 RB531SM-30

r_‘ ll.lllllllvlllll‘ﬁl

Figure 36. J1 default jumper configuration

The default configuration, see Figure 36, is the following:
= SP| data flash

= Single wire UART

= JTAG access

® Reset access.

NOTE

Consider configuring the software accordingly to support the above hardware features.
If a DA1453x Pro-daughterboard with a Flash is plugged on the Pro-motherboard, the following jumpers must be removed:
= J11:2

» J13:4
» J156
»J178
= J19:10
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Pro SPI flash signals on the Pro-motherboard must not be used and should be kept isolated to avoid conflict with

correlated signals on Pro-daughterboard.

6.9 UART Configuration

Any GPIO pin can be set as UART in the DA1453x SoC. In the DA1453x Dev Kit specific pins are used for
UART signals. The DevKit supports three different modes of UART:

= Single-wire UART (default)

= Two-wire UART

= Flow control UART.

Table 6 shows the UART signal assignment.

Table 6. UART signals assignment in DA1453x DevKit

Pro- Function Pro-daughterboard Comments
motherboard signal
signal
UTX Two-wire UART or Full UART Transmit — boot UTX PO 1 Used for SPI data flash
URX Two-wire UART or Full UART Receive — boot URX PO_0 Used for SPI data flash
UCTS Two-wire UART or Full UART Clear To Send PO_3 Used for SPI data flash
URTS Two-wire UART or Full UART Request To Send PO_4 Used for SPI data flash
RXTx Single-wire UART Receive and Transmit — boot- PO 5
TxRx

SPI data Flash and two-wire UART or full UART use same DA1453x GPIOs. This is valid for the data flash
memory located either on Pro-motherboard or on Pro-daughterboard. Consequently, when a two-wires or four-

wires UART is used, SPI data flash can’t be used and vice versa.

6.9.1 Single-Wire UART

Single-wire UART is the default configuration on the DA1453x DevKit and it is assigned to PO_5 for both RX and

TX, see Figure 37. Figure 38 shows the jumper configuration.

V_FL J 1 V3
|_

MOSI CTS pPp o = —
g SCR_ P04 — =
* FCS o1 < O
8 0 MISO URX PO 3 b =
UcTS 1 12 P03 0
URTS 31, ol 12 UHTE [ R =T O

URX 51 16 <. Single-Wire UART.? PO 1
UTX 7 g8 UTX 2B
0 oC
<
-
S—

PRPCO13DAAN-RC

1 2 | RESET URX R35
=‘ Lg1 C]M RBxTx
D1 RB531SM-30 1-wire UART

Figure 37. Single-wire UART jumper configuration at J1 header on Pro-motherboard
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Figure 38. Single-wire UART configuration jumpers position

6.9.2 Two-Wires UART

Two-wire UART pins are multiplexed with FCS (chip select) and MOSI of the SPI bus. The jumpers of the SPI
flash must be removed. The two-wire UART jumper configuration is highlighted in Figure 39 and Figure 40.

V_FL V3

J1 —~

1, =
MOS 3. o4 MOSI_CTS pog —d —
SCK 5] .6 STR_ Fod o =
FCS 7118 FCS_ P01 < @)
MISO 9 | o[ 10 MISO_URX po 3 LL =
UcTs |- [ 12 W po3 A
URTS 13 14 URTS {Two-Wire UARL? 1 Pp 4 )

URX 15 16 P01

UTX 17 18 UTX_ "] N Poo0
RxTX T 20 FU_b P05 1O e
SWCLK___ 21 22 SW CLK P02 <f <
SWDIO 23 24 SW_DIO PO 10 D
25 | %6 RST oo < =

O

PRPC013DAAN-RC
1 1< 2 | RESET URX  T-TR35
uTx 00K RxTx
DT RBS31SM-3 ] -Wire UART

Figure 39. Two-wire UART jumper configuration at J1 header on Pro-motherboard

By placing the jumpers, UTX and URX are driven from signals PO_0 and PO_1 respectively. These signals are
not connected to the correspondent pins of DA1453x SoC. You must modify the Pro-daughterboards by
mounting resistors R23 and R24 (both equal to 0 Q).

UM-B-169 Rev. 1.2
Mar 27, 2025

RENESAS
CFR0012

Page 33



DA1453x Pro-Development Kit Hardware Description

( )
MBO 4 B23 , ., NP MB2 0  UTX
MED 5 R24 MNP MBZ 1 URX
T Y =T A A — WMBZ 3 UCTS

TEe T —Ro6 VY RNP —WE 4 URTS

H26 44"

4-PIN UART

Figure 41. Enable two-wire UART on Pro-daughterboard

Alternatively, you can use a jumper wire for connecting the appropriate signals, without modifying Pro-

daughterboards:

= J1:4t0J1:17 for UTX
= J1:8 to J1:15 for URX

V_FL J1 V3
1 e 2 C|>
MQOSI 3 ° o 4
SCK 515 c? PO_0->UTX
FCS 7 o
MISO 9 o o
UCTS 11 oo
URTS 13
O O+
URX 15 o
PO_1->URX
UTX 17 o
RxTx 19 5o 20
SWCLK 21 L1 22 SW_CLK
SWDIO 23 - 24 SW DIO
25 26  RST

0 _Of

Figure 42. Enable two-wire UART with jumper wires

6.9.3 Four-Wires UART/UART with Flow Control

Four-wires UART pins UTX, URX, URTS, and UCTS are multiplexed with MOSI, FCS, SCK, and MISO of the
SPI bus, respectively. The jumpers of the SPI flash must be removed. Figure 43 and Figure 44 show the full-wire

UART jumper configuration.

V_FL V3
J1 =
a2l -
MOSI 3, 4 MOSI_CTS poo = —~
SCK 5| .16 SCR_ P04 = =z
FCS 710 FCS_ o1 < ®)
MISO C o MISO_URX__pa 3 LL =
UcTsS — Vowrwieuapld  po3
URTS = URTS™ SN )
URX — B0
UTX UTx” & P00 =
RXTX PUD PI5 1O o
SWCLK SW CIK P02 < <
SWDIO SW_DIO PO 10 Y o)
RST P00 < =
)
PRPCO13DAAN-RC
1 2 | RESET URX  T-TR35
UTX “TH00K 1 RxTx
D1 RB5318SM-3 1 q-wire UART

Figure 43. Full-wire UART jumper configuration at J1 header

UM-B-169 Rev. 1.2
Mar 27, 2025

RENESAS
CFR0012

Page 34



DA1453x Pro-Development Kit Hardware
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Figure 44. Four UART configuration jumpers position

kA UoyA P§ = 74w
U2x4 U2 o

x O
—) Vg
;gm
[T 7ol =

w

By placing the jumpers, UART signals are driven from signals PO_0 to PO_4. These signals are not connected to
the correspondent pins of DA1453x SoC. You must modify the Pro-daughterboard s by mounting resistors R23
to R26 (both equal to 0 Q) and to remove resistors R19 to R22.

Remove Resistors

L MBO 0 [ R19 0 |MB2 4 scik
EU) MBO0_3 Rzom 0 MBZ2 1 CS#

< MBO 5| R21 0 [MBZ 3 _MISO
) j __MBO G| Ro2 0 IMBZ 0__MOSI

W
m -
Mount with 0 Q

MBO 4 R23 NP MB2 0 UTX

MBO 5 R24 )" NP MBZ 1 URX

MBO 6 [ R25 " NP | WB2 3 TCTS

_ R26 NP MBZ 4 URTS

4-PIN UART

Figure 45. Enable two-wire UART on Pro-daughterboard

Alternatively, you can use a jumper wire for connecting the appropriate signals, without modifying Pro-

daughterboards:

= J1:4toJ1:17 for UTX
= J1:8to J1:15 for URX
= J1:10to J1:11 for UCTS
= J1:6 to J1:13 for URTS.

V_FL J _I V3
? 1 2
O O
MOSI 3 4
SCK 5 |0 oo PO_0-> UTX
FCS 7 O_'F
MISO 9 1, G_'?u- PO_4 ->URTS
T e P_03 ->UCTS
URTS 13 | _03->
URX 15 MZ‘
UTX 17 s_fa-s" PO_1->URX
RxTx 19 5 o 20
SWCIK 21 || 22 SW CLK
SWDIO g 24 SW _DIO
e 06 RST

Figure 46. Enable two-wire UART with jumper wires
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6.10 JTAG Configuration

JTAG uses the Serial Wire Debug (SWD) protocol and consists of the SWDIO and SWCLK lines. Table 7 shows
the JTAG signal assignment.

Table 7. UART signals assignment in DA1453x DevKit

Pro-motherboard Function Pro-daughterboard Comments
signal signal
SWCLK Serial Wire Clock PO_2
SWDIO Serial Wire Data Input Output P_10 On the WLCSP package
the SWDIO assigned to
PO_5.

Note 1 JTAG and UART cannot be used in parallel for the WLCSP versions of the DA1453x SoC without software
modification.

Figure 47 and Figure 48 show the JTAG jumper configuration.

V_FL J1 V3
|_

MOSI CTS poo = =
: 2 SCR_ P04 = =
FCe ¢ TS P01 < O
MIS o 0 MISO URX _po 3 LL =
Ucis Va1 W po3 n
URTS 13 [ o 14 UETE™ QFaT S

URX 75 16 RO
UTX 7 | | 18 Ut CTiAG ) s P00 k=
P05 05O c
SWCLK 2 2 SW_CLK PO 2 <t <C
SWDIO 2 4 SW_DIO PO_10 T -]
&5 8 PO O g —

PRPCO13DAAN-RC

1 H 2 RESET URX B
UTX %1 RxTx
D1 RB531SM-30 -wire UART

Figure 47. JTAG jumper configuration at J1 header

(52}

>< ><
s —
- =

RxTx
L5 SWCLK
1= SWDIO
=14 RST

Figure 48. JTAG configuration jumpers position

UM-B-169 Rev. 1.2 RENESAS Page 36
Mar 27, 2025 CFR0012



DA1453x Pro-Development Kit Hardware Description

6.11 Breakout Header J2

All PO_X GPIOs of the DA1453x Pro-daughterboards are diverted also to the DA1453x Pro-motherboard for
monitoring on the breakout header J2 of the Pro-motherboard. Figure 49 shows the schematic of the J2 in and
Figure 50 shows the position of the J2 header on DA1453x.

Jo — &AIN
1 =0 2
PO_O R325 ,Vv\’ 33 X_MOS| 3 = 4 X_AN R3z2s 33 P0_1
PO 2 R329 33 X_SCL 5 [ X _MISO  R330 33 P0_3
P04 Raal ../ 3 X CIK 7 1° %8 X_1X R332 33 P0_5
P06 R3ss ..\ 33 X AX 9 | 910 X CSn_ Rasa 33 PO_7
P08 R335 )/ 33 X _SDA T |. | 12X PWW__Ra36 33 P0_9
PO_T0_Ras; )/ 33 X ASIn_| 13 |0 o[ 14 XN ___Rass 33 PO_Ti
15 16
O O
1
= 2x08_h_2.54 TFE

Figure 50. J2 position on DA1453x Pro-motherboard

Figure 49. J2 schematic
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6.12 Push Buttons

There are two available push buttons on the DA1453x Pro-motherboard, the SW2 and SW3. The SW2 is
assigned to PO_11 and the SW3 to PO_10. The WLCSP versions of the DA1453x SoC do not support any push
button whereas DA14533 supports only the SW3.

By default, the jumpers on J19 are mounted. Figure 51 shows the circuit schematic, Figure 52 shows the
position of the push buttons, and Figure 53 shows the position of the J19 header.

sw2
| | EVQ-Q2s03w J19
[>|_' _ P0_11
R7 1.00K E *

.J_ W | . RBUTT _ PO_10
| = R6 1.00K *
= SW3

~=| | Eva-Q2sosw

.||_

Figure 51. Push buttons SW2 and SW3
T
b3

i

| )

USB1 &
| %]

LRS54
AR

= =

Figure 53. J19 header position on the DA1453x Pro-motherboard
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6.13 User LED

The user LED (D5) is supported only from DA14531 and DA14535 FCQFN packages. The user LED is assigned
to PO_9. Figure 54 shows the circuit schematic and Figure 55 shows the position of the user LED on the
DA1453x Pro-motherboard. The jumper on the J8 header (pin 3-4) is mounted by default.

TP41

3.3V
05 Sf LED R70
o 330
1 |‘ 2 l VLED A A A
P74 o
Led Orange

h 1
Q5 ,Ew
DTC143ZET1G

o

Figure 54. User LED (D5)

Figure 55. User LED position

6.14 MikroBus Interface

DA1453x Pro-motherboard can support one MikroBus module. The MikroBus slot is compatible with MikroBus
standard click boards for additional expandability requirements. Two female headers (8 position 0.100", through
hole, socket type) are mounted (by default) on J17 and J18. Figure 56 shows The schematic circuit and Figure
57 shows the position of the MikoBus slot.

J17 J18
T T
X_AN 1 1 X_PWM
X_RSTh 21 §§T ?ﬁl\f 12 “INT
~TSn 3 g P mikro o g 3 _RX
_CIK 4 C%%g S 4 _T.
SO 514 |scw BUS x| a2 gsjein
—MOST 6 g ﬁéﬂg SCL g 6 5D
7 S SDA 7
V3Xo 817 |+3.3V +5v|  T[3 0 V5X
T 8 |ewD cNp| 8 1
= 1 Cl =
NP NP
Figure 56. MikroBus slot
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Figure 57. MikroBus position on the DA1453x Pro-motherboard

6.15 PMOD Interface

DA1453x Pro-motherboard can support one PMOD module. The female header (J20) is mounted (by default).
Figure 58 shows the schematic circuit and Figure 59 shows the position of the MikoBus slot.

PMOD_12P/SCK

Figure 58. PMOD slot

Figure 59. PMOD position on the DA1453x Pro-motherboard
GPIOs and Pin Assignment and Functions of DA1453x DK Pro.
All PO_X GPIOs of the DA1453x Pro-daughterboards are diverted also to the DA1453x Pro-motherboard for
monitoring.

On the breakout headerJ2 of the Pro-motherboard, you can monitor the PO_X GPIOs mainly used for the
MikroBUS, PMOD interface.
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6.16 Measurements and Software Triggers

On DA1453x Development kit, you can monitor the critical current and voltages of the system. This is
implemented with a power measurement circuitry which consists of the power measurement module (PMM2)
and the monitoring circuit, which resides on the DA1453x Pro-motherboard. With the aid of the Power profiler of
Renesas Smart Snippets Toolbox, a good visualization of the system current drawn and various voltages is
provided. Measurements are quite accurate, but for precise measurements, use an external calibrated
instrument.

PMM2 features are the following:

= DA1453x current measurement (1 yA-100 mA at 128 kHz)

= Measurement of two additional system currents (voltage rails V3x and V5x for Mikrobus/PMOD)

= 2x DA1453x system voltage measurement

= 8x DA1453x system voltage monitoring

= Monitoring and measuring up to 8 Digital signals with capability to be configured as software triggers.

Figure 60 shows the block diagram of PMM2. The analog frontend and ADC converter are implemented on the
PMM2 module, whereas the SPI to USB bridge (FT2232H, U12) and digital signals reside on the motherboard.

DA1453x
Pro-DB

ProDB —]
signals —

x front en
hunt Ir’—
|| Vs-
R e
x inpu E
hunts 28 : —] eosuso
Prol —] =§— sosus1
V1 Eg—*| BOBUS2
VSX Current @ M peteped
V3X Current || sosusa
|—+| BDBUSS
|——{ BOBUS6
ProDB ADS131A04, 4chn ’—‘ |—{ BOBUS7
signals vs 24bit, 128KS/5
V6 501 mode 1
v
V8 o7 12 Iia
(3..5]
| Qlo.2] EEPROM
SHIFT REGISTER | M95020 (2KBit)
Pl mode 0
T4HCS95
PMM2 SPI mode O compatible
TRIG(0:7) D nDIG_IN [0:7 S uss
4 o200
level shift
DA1453x PRO-MB FT2232H

Figure 60. Power measurement module (PMM2) block diagram

An EEPROM is also provided on the module to store production data and allows autodetection from the host
software.

The power measurement module (PMM2) is connected to Pro-motherboard through J7, M.2 socket. PMM2 is
supplied from 3.3 V and VCM through power switch U24.

The DA1453x does not employ shunt voltage drop compensation. The voltage drop on the PMM2 is
Vpmmz_dropout=2.4*lveat. Use cases for the DA1453x rarely draw more than 40-50 mA of current in which case the
max voltage drop of about 100 mV due to the PMM2 should not cause problems.
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CURRENT MEASUREMENT SOCKET (M.2)

Table 8. Monitored power sources

Figure 61. Current measurement socket (M2)

PMM2 pins DA1453x signals | Comments

(Note 1)

V1 Reset Reset line, applied on pin J7.20

V2 V5X 5 V rail powering MikroBUS. It is connected to USB1 through a 0.1 Q resistor and
filter L1.

V3 Vi This is voltage rail is connected to the VBAT_Low of the DA1453x SoC. When,
VLOW.
It is applied on pin J7.44.
Sourced from Pro-daughterboard when DA13453x is configured in Buck or Bypass
mode.
Sourced from Pro-motherboard when DA13453x is configured in Boost mode.

V4 VF It is a sample of the voltage that is supplied to DA1453x SoC. It is applied on pin
J7.46. Sourced from Pro-motherboard.

V5 VFL The supply voltage of Flash that is located on the Pro-motherboard. It is applied on
pin J7.48.

V6 TRIG 0 Pin PO_11 or another signal connected on J24.1. Applied on pin J7.3.

V7 TRIG_3 Pin PO_5 or another signal connected on J24.7. Applied on pin J7.5.

V8 AIN Any signal connected on J2.2 with a jump wire. Applied on J7.59.

VLDOp, Vs+, Vs- DA1453x VBAT_x current measurement.

VLDON Sourced from Pro-motherboard.
Current enters PMM2 from Vs+ (pin J7.10) and exits from Vs- (pin J7.8).
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PMM2 pins DA1453x signals | Comments

(Note 1)

Clp, Cln V3P, V3X 3.3 V voltage rail. V3X current measurement. The current drawn from PMOD.

C2p, C2n V5P, V5X 5 V voltage rail. V5X current measurement. The current drawn from MikroBUS or
PMOD.

Note 1l  See PMM2 daughterboard pinout.
There are eight TRIG options defined (TRIG_O to TRIG_7).

As shown in Figure 62, suitable jumper block (J7) allows you to directly select any of the available signals. Any
other GPIO can be used as a trigger source by connecting a TRIG pin on J7 with a jumper wire to the desired

position at breakout header (J2).

' TRIG [0.7]

Jz24

TRIG_0

2 C TRIG PO 11
0

P01

10O 4

anf ol —f ol ~if el ol =

G E

2x08_h 254 TH

SOFTWARE TRIGGER

TRIG_[0..7]
FO[T:0) oo

SOFTWARE TRIGGER OPTIONS

Figure 62. Selection jumper block (J24) and buffer MOSFETS for I/O levels compatibility
The dual Mosfets Q1 to Q4 buffer the signals to provide compatibility with 1.2 to 5 V 1/O levels.

Renesas Smart Snippets Toolbox is required for capturing the waveforms of DA1453x system. By using Power

profiler, you can monitor simultaneously, on separated windows, the DA1453x VBAT current, two analog
waveforms (voltages or currents) and up to eight digital signals, see Figure 63.
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Power Profiler x 2.
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Figure 63. DA1453x waveforms, captured from Power profiler of SmartSnippet Toolbox

This functionality, coupled with the digital trigger signals allows profiling the power footprint of software
operations and provides you a better insight of how the system works. Digital signals can be used either as
monitoring signals or as triggers to start/stop capture of data so the user can isolate specific events. The trigger
functionality is implemented in SDK.
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7. The Power Measurement Module 2 (PMM2), (500-29-x)

The power measurement module (PMM2) is an external add-on board that is interfaced (connected) on the Pro-
motherboard through connector J7, see Ref. [4].

The current measurement unit has the following features:

= Full scale range 640 mA at 3 V (for currents > 50-100 mA dropout compensation is recommended — not
implemented in the DA1453x Pro-DevKit)

= Measure accurately down to 1 pA

= Dedicated Hibernation mode to measure down to 100 yA

= Current sense resistors
e 2.4 Qin series to VLDO (located on PMM2)
¢ 0.1 Qin series for measuring current on C1p/C1n (located externally to PMM2)
e 0.1 Qin series for measuring current on C2p/C2n (located externally to PMM2)

= Analog processing blocks

= Fast quad channel 24-bit ADC with SPI interface

= FTDI chip for transferring data to the PC

= Software trigger inputs

= System voltage measurement

= External analog input 5 V.

vs
T e v

T Op-Amp. Power

Figure 64. PMM2 current measurement circuit PMM2

The input to the circuit is the voltage across the sense resistors R74 and R75. The voltage across the sense
resistors is sampled simultaneously by two differential amplifier stages and is converted by the ADC to a digital
value. The low range has a conversion gain of 5053 V/A and covers from 1 yA up to about 790 pA. The high scale
has a conversion gain of 6.114 V/A and covers up to about 600 mA depending on the VBAT voltage. Both channels
are sampled simultaneously, and the host software selects the correct channel using a threshold of 750 pA. R9
provides a constant offset which helps avoid the nonlinear region of the low scale. A blue LED serves as a visual
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indicator of the range. It switches on close to 750 YA and allows you to have a quick indication of the state of the
system (on when active, off when sleeping).

Multiplexers U7 and U8 select among the available system voltages and feed channels 3 and 4 of the ADC. A
divider formed by R59 and R60 can be selected on CH4 to allow for 5 V input signal range (the full-scale voltage
of the ADC is 4 V). Two analog front ends around U11 and U12 are provided for measuring the C1 (VBATp/n) and
C2 (VBUSp/n) currents. The switch in front of U11 prevents the leakage current of the differential amplifier stage
from C1 (VBATp/n) to be measured as system current.

A shift register and associated logic control the multiplexers and the rest of the functions of the module. An
EEPROM memory is used to store production data and allows the host software to autodetect the module. Charge
pump U6 generates a slightly negative voltage (-230 mV) to allow the output of the frontend OPAMPs to reach
true zero.

VBUS2 V6
o J1 -
V12 C40
VBUS ps Y 2ls 1 R43 100pF
4 7 3
LP2 RBS21S30TIG 5 4 3 5 W:OUK TV14X
Aaaeeay T 6 5= WA o V7
Ic24 250mA_IKCHM Icg5 VLDOn o 018 719
Lear Lzar VLDOp o 3 10 9 ] . FDO_SCLK
12 11 3 <FD1_DI
. I & 18 13 [H2 CFD2 DO
Misc. Power 3.3Vo 8| 16 15 47 < FD3_CS
V1 V30 20 18 17 19 « FD4_SYNC
o] VEYS 551 20 19 53 EBZ,DRDY
v v V2 © 22 7] g; 23 EFW
VBAT) 32 — 33
' o T m - CIp e, VBATE 34 | 32 7— 33 35
T MOS02-DRMFSTAK I oo C1n C 36 34 35 37
r—pm [ weft < VBUSp 35 | 38 37 39
i ot i wY A C2p ot a0 | 88177139 [a
a3V fGND g s« Czn O 12| 40 4
< T 21 42 43 o
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(o} ——
Vs b e
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: . 62 | 50 61 53
3av G OF T oo ame T &4 82 63 (5
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Figure 65. PMM2 on board peripherals (power supply, memory and so on)

The circuit can be set in a Low Current Measurement mode from the Host (Hibernation mode). This is useful to
measure the current of the SoC in Hibernation (Shipping) mode, which is in the order of some hundreds of pA.
The measurement range of the circuit in this mode is from 100 nA to 60 pA. This is achieved with a significantly
larger sense resistor (R76) which is shorted by Q2 in normal operation. In Hibernation mode, Q2 switches off and
R76 is placed in series with R74 and R75 forming a 24.4 Q sense resistor. The lower sampling point of the low
range is moved to the terminals of this series combination with the help of analog switch U18. The high range
connections remain unchanged, and it monitors the current through R74 and R75 only. To avoid excessive voltage
drop due to the large sense resistor, in case the system wakes up and draws large currents, the LED indicator
output also overrides the control of Q2 when the measured current exceeds ~600-700 pA. This ensures that the
system can wake up normally and its operation is not affected by the Hibernation mode. The Hibernation mode is
intended for measuring low level and mostly stable currents.

The offset of the circuit can be calibrated in the Smart Snippets Toolbox software. The procedure necessitates
disconnecting the daughterboard either physically or by sliding the daughterboard power selection switch to the
right.

Sampling rate is by default 128 kS/s but can be further reduced to 84 kS/s when using slower machines or lower
speed USB ports. All analog and digital signals are sampled simultaneously.
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Figure 66. Current measurement unit PCBA (TOP)

7.1 Accuracy of Current Measurement for VBAT System (VLDO)

The total measuring range of the current measurement circuit of the power measurement module two is 100 pA to
500 mA for VLDO= 3 V, implemented into two scales. The current measurement range is covered by two operating
modes, the default (1 pyA to 500 mA) and the Hibernation mode (100 pA to 60 pA). Switching from default to
Hibernation mode is done manually over Smart Snippets Toolbox (a version supporting this mode must be used).

The circuit accuracy is measured by applying a constant current, monitoring the same current with an external
instrument and the ADC of the PMM2 module, then comparing the two. In general, the inaccuracy presented in
the current measurement circuit is less than 5% (practically less than 2%) in most of the current range (Table 9).

Figure 67 shows the averages of multiple points.

Table 9. Accuracy of the current measurement circuit

Channel Range Error (%) Comment
CH1/CH2: 100 pA-60 pA +15% at 100 pA, Mode automatically overridden in
VBAT current hibern. <+2% at 1pA-60 pA hardware if current > ~750 pA
CH1/CH2: 1 pA-640 mA +10% at 1 pA, 2 ranges [1pA-750 pA/750 pA-640 mA]
VBAT current active <+2% at 100 pA-640 mA
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Channel Range Error (%) Comment
CH3, CH4 current: 1mA-1A +5% Range and accuracy depend on external
Cilp/n, C2p/n Rsense. Values shown with 0.1 Q/1% shunt
CH3 voltage 0-4V +2%
CH4 voltages 0-4VIO-5V +2% 0-5 V range available with 0.776x divider
enabled
response - normal mode error - normal mode
1E+0 25
evaluation data (15 samples)
20 + production data (85 samples)
1E-1
15 — envelope
162 10
=<
= 5
o 1E3 =
5 <
: I § R .
g 14 e
2 -5
g A
1E-5 -10
i -15
1E-6 -
/ -20 /
1E7 “ 25
1E7 1E6 1E5 1E-4 1E-3 1E-2 1E-1 1E+0 1E-7 1E-6 1E5 164 163 1E-2 161 1E+0
input current input current (A)
Figure 67. Normal mode (1 pA to 640 mA at 3.3 V) data after offset calibration
response - hibernation mode error - hibernation mode
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Figure 68. Hibernation mode (100 pA to 60 pA at 3.3 V) data after offset calibration
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Appendix A Schematics

Al

DA1453x Pro-Motherboard (610-01-B), Schematic
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Figure 69. DA1453x Pro-motherboard (610-01-B), GPIO connectivity, voltage translators, and data flash
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Figure 70. DA1453x Pro-motherboard (610-01-B), PMM2 interface
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Figure 72. DA1453x Pro-motherboard (610-01-B), USB hub, UART and power section

EROESe P PuUmOquUEN Oid MWATD TESHYD  C
= 0GEL
It loxsl . I | T SNOILJO CaT va
T L A
e SVYSINIR o e B iy,
a AT B || rig,, |
— = A
o071 Ae— AT R — — W TIEYNE M
W0l EIEH ¥ 0L EH
wove bopaan
= i e
LT
aWE Ko T = v | MEE =
T . ml ool mT " aels  wml
MIALNOA [ My 1 T I wa T
H n h h 5n H
oa1 A oA oat A e
S3MNddns WNd 4322351014 AlddNS H3IMod 8nH 85N
.1 T le by ol
e
IOVHHILNI 1457T¥IHIS B3N - [BL [ g Ms T | 6. = %
= i3 r E
._| O bl ._| T IN0A WA
. LNOA MIA
= T * e
. ® e, ERN PR D WS
z |_|P|_ = e qul o &1
M ooEn mﬁ.’iﬂe“_—.—“_ L25]
weol— T |
_ i) SRR pan EMHENEA
5 LN o
- B g
= B33 ey —— h_-n. T anH gsn
o el 5,?
e ) BAEREEAE B :
A5 ar | sErens 1m= | T
Wi H e e B ot N
o1 20 ZETEOE LI o A——O AT WIS NON IS
R fast S— ¥ erem MOTINTIYL
8. ¥|“mu,mu{§|.§ : | renena THegzz1d S S DN DENETE nCeLe
T VESTBJOONEH
_| W
==l N _- : e ,}..l._| O MO M YOOV EE L
e uw|4 - q_w..m.um s m.‘.mswvwm
a—— -
S ZEnEDY
N g ! TETEIY 0 LS ENT LN 0Esn AT 40BEN
Bl EMEDY B vl S0 kN COEETT o1 WCEEN
a5 1 2P EI0 {HAENT WOEET
3 — sneny B oo 3450 HaENd cOEn -
15 | mnEy N L T M
o £ ey v T - NS D M Lt s
__ﬂﬁ—” “__ ! 13 J.m_u« w3 de T g mmmm.mm s
ELO 1 B aEneay AMOSEHA 5 e 3 EHEpbp
i S Eedy ._| T8 3 S menuns
i e P i ; =
gagg g88 g 2 nF DTS BTISTEEN e =
oodo mAm 2 g wn oSH
nzu . |+ M -
s T w0 2wt | soae | w001 | deoe | soor | awose |
=T 3 0T ZOT uIT 1OT T EOT
% = ] . o
AEE n [0 Jaom | aon T oo T A
AT AT MT FIT SOT  MED0s was ENH £
BgEA —
Bldl @
DIHA ee
I Z 3 ¥ k]

DA1453x Pro-Development Kit Hardware Description

UM-B-169 Rev. 1.2
Mar 27, 2025



DA1453x Pro-Development Kit Hardware Description

A.2

DA14535 Pro-Daughterboard (610-02-A), Schematic
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Figure 73. DA14535 Pro-daughterboard (610-02-A)
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A.3 DA14533 Pro-Daughterboard (610-05-A), Schematic
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Figure 74. DA14533 Pro-daughterboard (610-05-A)
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A.4 PMMZ2, Power Measurement Module (500-29-E), Schematic
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Figure 75. PMM2 (500-29-E), main circuit

UM-B-169 Rev. 1.2

Mar 27, 2025

RENESAS
CFR0012

Page 55



Page 56

L z E L
E _© E EET| E202 LE uL_-=eq|

3-Aay| Hd ;W._?.wmu_ 362005 "IN (|

ENNG SNPOYY JUSWEINEE By J8mad XLp VD ey

TPEDEEOTYZ (DE+) "x=F

DPEOGEDTIZ [DES) "T33 [ ]
i Bt SLLLE T
ST uouTYIY-uoIRg OTE N

13
aotanagnera sessre an en 1oj [ley w>=mmwz
R B Ah_\|mn_n_z\s:moh:._ u_:momou__H ummu_,H
=00 Tanze T =SS\ OOA | 1 1
56 wHOM wwosz_ | |
BBp- o t IV s(LnoA OS¢ %
o 11 J—F—— 530 ssa u.l__
& 4Ly 6D - +. i
6d =H] 43 AE'E
pleoquiely 0] adelialu) g _
SN
iI
anzy 910
T & edfy prEa W T
——— GL #L Snan
(73 N vl e
a7 e
1/ | gy gs [0
8 i 93 [ 83 = \CDEw_.Z
s e g | 99 -
- g9 [£3 =
. 65 B PRI IS & ano .
e L % 0% WIS D04 >———= ¥198 an [ Lo NeE
EaE Colgs > 031 - fral] 0s 2 00 zas
55 e 75 | E5 - = |3 S o
9 {1 05 |25 ; 7 LI = .— &
L5 gy gy |05 o Ju0ai WOLEINHO-0Z0S6N |
B | g | BF 5 250 gin = N
—1¥ |gp | O o S o8
SF fgp Zf LFF | % TeucTIde
EF
i et ysnan
BE |y 9t | BE_J MEE AE'E
LE e N #€ €1 o ujvap
.# EE 4 mm —o dlwan
204 £2
£ N
904 Lz 2z —C SASA .
A0 G0 &8t 7| g o OkA 1amod "osI
ONAS +04 m__” m" T e
s07E0d
s 51 1+
o0 204 £l 7l
19 o M_. M" M|"A 0 doain = =
¥10S 004 5| oL anzz e
LA O .|m m w - voamA mNoM_m y WHOM L wwpsz vNoM_m
Jdoor L woos £ m_. N w 1 ——= o
we L ?m% - % M 911065 k258Y 2d1 M
= : 3
Lr R AD'S a snaA
LA ESnan
L Z E L

DA1453x Pro-Development Kit Hardware Description

CFRO0012

RENESAS

Figure 76. PMM2 (500-29-E), mating connector, power supply and EEPROM

UM-B-169 Rev. 1.2
Mar 27, 2025




DA1453x Pro-Development Kit Hardware Description

Appendix B Conformity Assessment

DA1453x Pro Kit conforms to laws and regulations that are described in the following subsections.

B.1 FCC Notice (Applicable to Evaluation Kits not FCC-Approved)

This kit is designed to allow product developers to evaluate electronic components, circuitry, or software
associated with the kit to determine whether to incorporate such items in a finished product and software
developers to write software applications for use with the end product. This kit is not a finished product and when
assembled may not be resold or otherwise marketed unless all required FCC equipment authorizations are first
obtained. Operation is subject to the condition that this product not cause harmful interference to licensed radio
stations and that this product accept harmful interference. Unless the assembled kit is designed to operate under
part 15, part 18 or part 95 of this chapter, the operator of the kit must operate under the authority of an FCC
license holder or must secure an experimental authorization under part 5 of this chapter.

B.2 CE (Radio Equipment Directive 2014/53/EU (RED)) — (Europe)
The DA1453x Pro-motherboard is tested and found to comply with EMC Directive (2014/30/EU) for
electromagnetic compatibility. Applicable standards are the following:

= EN 55032 (2015)/AC (2016)/A11 (2020) & EN 55035 (2017)/A11 (2020).

The DA14535-FCGQFN24 and DA14533- WFFCQFN22 radio boards are tested to RED 2014/53/EU Essential
Requirements for Health, Safety, and Radio. The applicable standards are:

= Radio: EN 300 328 v2.2.2 (2019-07)

= Health: EN IEC 62311:2020

= Safety: EN 62368-1:2014 + AC:2015 + A11:2017, IEC 62368-1:2014 + COR1:2015 + COR2:2015
= EMC: ETSI EN 301 489-1 V2.2.3 (2019-11), Final Draft ETSI EN 301 489-17 V3.3.0 (2024-07).

Simplified Declaration of Conformity

Hereby, Renesas Design Netherlands B.V. declares that radio type equipment DA14535-FCGQFN24, DA14533-
WFFCQFN22 is in compliance with Directive 2014/53/EU. DA1453x Pro-motherboard is in compliance with EMC
Directive (2014/30/EU). The full texts of the EU declaration of conformity are available at the following internet address:
Www.renesas.com

B.3 UKCA (UK)

The DA1453x Pro-motherboard is tested and found to comply EMC Directive (2014/30/EU) for electromagnetic
compatibility. Applicable standards are:
= EN 55032 (2015)/AC (2016)/A11 (2020) & EN 55035 (2017)/A11 (2020).

The DA14535-FCGQFN24 and DA14533- WFFCQFN22 radio boards are tested and found to comply with the
standards harmonized with the regulations listed below according to UKCA-Radio Equipment Regulations 2017-
CHAPTER 1 6(1)(a) Health, 6(1)(b) and 6(2). The applicable standards are:

= Radio: EN 300 328 v2.2.2 (2019-07)

= Health: EN IEC 62311:2020

= Safety: EN 62368-1:2014 + AC:2015 + A11:2017, IEC 62368-1:2014 + COR1:2015 + COR2:2015
= EMC: ETSI EN 301 489-1 V2.2.3 (2019-11), Final Draft ETSI EN 301 489-17 V3.2.3 (2024-07)

Simplified Declaration of Conformity

Hereby, Renesas Design Netherlands B.V. declares that radio type equipment DA14535-FCGQFN24 and DA14533-
WFFCQFN22 are in compliance with Radio Equipment Regulations 2017. DA1453x Pro-motherboard is in compliance
with EMC Directive (2014/30/EU). The full texts of the UK declaration of conformity are available at the following internet
address: www.renesas.com.
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B.4 MIC (Japan)

The DA14535-FCGQFN24 (radio board DA14535-00FXDB-P) and DA14533- WFFCQFN22 (radio board
DA14533-00RNDB-P) have received type certification as required to conform to the technical standards
regulated by the Ministry of Internal Affairs and Communications (MIC) of Japan pursuant to the Radio Act of
Japan.

Model no: DA14535-FCGQFN24 (radio board DA14535-00FXDB-P), MIC ID: 203-JN1403
Model no: DA14533- WFFCQFN22 (radio board DA14533-00RNDB-P), MIC ID: 203-JN1417

memm | R|203-JN1403
T

Figure 77. DA14535- FCGQFN24 GITEKI mark label

memm | R [203-JN1417
T

Figure 78. DA14533- WFFCQFN22 GITEKI mark label

B.5 WEEE Directive (2012/19/EU)

C€ CA

The Waste Electrical and Electronic Equipment Regulations 2013

For customers in the UK and European Union

The WEEE (Waste Electrical and Electronic Equipment)

regulations put responsibilities on producers for the collection and recycling or disposal of
electrical and electronic waste. Return of WEEE under these regulations is applicable in
the UK and European Union.

This equipment (including all accessories) is not intended for household use. After use,
the equipment cannot be disposed of as household waste, and the WEEE must be
treated, recycled, and disposed of in an environmentally sound manner.

_ Renesas Electronics Europe GmbH can take back the end of line equipment. Register for
this service at https://www.renesas.com/eu/en/support/regional-customer-support/weee.

B.6 RoHS Compliance

Renesas Electronic's suppliers certify that its products are in compliance with the requirements of Directive
2011/65/EU of the European Parliament on the restriction of the use of certain hazardous substances in
electrical and electronic equipment. RoHS certificates from our suppliers are available on request.

UM-B-169 Rev. 1.2 RENESAS Page 58
Mar 27, 2025 CFR0012


https://www.renesas.com/eu/en/support/regional-customer-support/weee

DA1453x Pro-Development Kit Hardware Description

8. Revision History

Revision Date Description
1.2 Mar 27, 2025 Updated Regulatory Information.
11 Feb 18, 2025 = Updated Regulatory Information.
= DA14533 DevKit support.
= Converted to Renesas template.
1.0 Feb 9, 2024 Initial version.
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Status Definitions

Status Definition
DRAFT The content of this document is under review and subject to formal approval, which may result in modifications or additions.
APPROVED The content of this document has been approved for publication.

or unmarked

RoHS Compliance

Renesas’ suppliers certify that its products are in compliance with the requirements of Directive 2011/65/EU of the European
Parliament on the restriction of the use of certain hazardous substances in electrical and electronic equipment. RoHS
certificates from our suppliers are available on request.
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IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers who are designing with Renesas products. You are solely responsible for (1)
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only to develop an
application that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is
granted to any other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims
responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses,
or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise
alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most
Koto-ku, Tokyo 135-0061, Japan up-to-date version of a document, or your nearest sales
www.renesas.com office, please visit www.renesas.com/contact-us/.
Trademarks

Renesas and the Renesas logo are trademarks of Renesas
Electronics Corporation. All trademarks and registered
trademarks are the property of their respective owners.

© 2025 Renesas Electronics Corporation. All rights reserved.
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