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Abstract

This document outlines the system design, configuration options, and supported features of
DA14695 USB Kit, rev-C (331-22-C).




i RRENESAS

DA14695 USB Kit

Contents
N 1 4 = (o RS PPRRRRS 1
GO NS e 2
T L= SRR 3
1= 0] =SS PSP PS 3
1 Terms and DefinitiONS ... ... e e e e e e e st e e e e e e e e snnb e e e eaeae e s 4
A (=Y =] 4= o [o] = T PEURPS 4
I 114 oo 18 (o] £ o o DT PSP PPTT T PPPPP 5
A SYSTEM OVEIVIEW ....eetiiiiee ettt et e e ettt et e e e e o e et b b be et et e e e e oo bbbt et et e e e e e s bbb be e e e e e e e e s nnbebneeaeeeseaannbnneeeas 5
o R T LU (S TP PPUPPTPTTT PR 5
4.2  System and Components Description (TOP VIEW) .......uuviieiieeiiiiiiiiere e sinnee e e e e e snnvaaee s 6
4.3 System and Components Description (BoOttOmM VIEW) .........ocuuviiiiiiiieeiiiiiie e 7
N = 1Y A = o T £ 8
I =1 o Tod (@ DI T= To ] =Tt o F T TP UPTTR T PPPPP 10
I U] S ) )23 =1 PRSPPI 11
TR I O 11T 4T SRR 11
A B Y N T LR 0T @] (] 11
5.3  DALABI5 PinN ASSIGNIMENT .....eiiiiiiiiiiiiiiee ettt ettt e e e st e e sbne e e e snbreeesnnneeens 14
5.4 B0OtNG fTOM UART ...ttt s e e s e e s enbbe e e e e nneas 16
TS T O 4 £ -1 LT PP UTTT PRI 16
LN ST Y a1 (=T o F= =g o B o o SO 17
5.6.1 RF Measurements and Antenna MatChing ..............cccovvieere e, 17
5.7 QSPI Data Flash MemOory (U5) ......ccoiuuiiiiiiiiiiiiiiee ettt 18
IR S B o =TT = O (ol B SRR 19
5.9 General PUrpoSe PUSH BUION .......coiiiiiiiiiiiiiiiie ettt 19
5.10 Debugging POrt DIP SWILCH .....c.ciouuiiiiiiiiiie it 20
5.11 USEI CONIOIEA LED .....ciiiiiiiiiiiiiiie ettt e e e e e e et e e e e e e e s sannbeeeeeas 21
5.12 MIKFOBUS™ MOGUIES .....ciiiieiiiiiiiiiieeie ettt e et e e e e e e e e st e e e e e e e e annnreeeeeas 21
5.13  GND TESE POINE....eiiiiiiiiiee ittt et e e sttt e e st e e e snbbe e e e snteeeeesnbeeaesnseeeean 22
5.14 Over Voltage Protection CirCUit (OVP).......c.uuiiiiiiiiiaiiiiee ettt 23
5.15 Over-Current Protection Circuit on V30 POWET Fail ......cueeveiiiiiiiiiiiie e 24
N ST U ST = N o 1 SRR 24
5.17 Debugging ProCeSSOr (U4) ....ccoiiiiiiiiiiiei ettt e e s 25
I T oo 1Y =T ST =T 1o o SRR 26
5.19 Power SeleCtion HEAUEIS ..........uviiiiiie ittt e e e e e e e eee s 27
LS O = B -\ 1 U PR RPPRRt 28
APPENAIX A SCHEIMALICS ....eeieeiiiei ittt e e e e e e st e e e e e e e e s e sanbbeeeeeaeeeaannees 29
Appendix B Bill Of MAEIIAIS .....ccoo ittt e e e e e e e e e e s nenee 32
RS A A=Y Lo g T £ o Y/ USSR 33
User Manual Revision 1.1 18-Jan-2022

CFR0012 20f 34 © 2022 Renesas Electronics



UM-B-103
DA14695 USB Kit

Figures

FIgure 1: DALABO5 USB Kit......ciiiiiiiitiieiiee ittt eiee ettt sttt e stee et e e st e e sateesnteesbe e e snbeeeseeesseeesnneeesnneees 5
Figure 2: DAL14695 USB Kit - TOP SIOE .....eiiiiiiiiiiiiiiie ettt 6
Figure 3: DA14695 USB Kit - BOMOM SIOE.........coiiiiiiiieiiiiie et 7
Figure 4: Test Points Topology (BOTTOM VIEW).......cciiuiiiiiiiiiiieiiiee et 9
Figure 5: Block Diagram of DAL4695 USB Kit .........uuiiiiiiiiiiiiiiiii et 10
Figure 6: DALAB95 SCHEMALIC .....cooiiiiiiiiiiii et e et e e e e e e e aba e e e aaee e s 12
Figure 7: RF Matching Circuit, Printed Antenna, and SMA CONNECION ..........cooiiiiiiieieieeeiiiieeeeeeeee 17
Figure 8: RF Port, RF Connector, RF Matching, and SMD Chip Antenna...........cccccceveeeveiiicivieeeneeennnn 17
Figure 9: QSPI Data FIASh .......uveiiiiii e e e e e s a e e 18
Figure 10: Available packages for QSPI Data Flash..........ccccociiiiiiiiiiiiiie e 18
FIQUIE 11: RESET CICUIL....eeieiiiiie ettt e e e e et e e e e e e e e e bt e e e e nbe e e e ennbeas 19
Figure 12: RESET PUSh BUIION (K2) .....uviiiiiiiiie ettt 19
Figure 13: General PUrpoSe PUSH BULION .........ccoiiiiiiiiiiiie ettt 19
Figure 14: General Purpose Push Button K1 (Populated at TOP)........cccveiiiiiieiiiiiie e 20
Figure 15: Debugging DIP SWILCH .....cccoiiiiiiiiii e 20
Figure 16: Debugging DIP SWILCH ......ooi ittt e e e e re e e e e e e 20
Figure 17: General PUrp0oSE RE LED ........ooiiiiiiiiiiiiiiiiec et 21
Figure 18: General PUrpoSe Red LED D7 ......cooiiiiiiiiiiiie ettt a e 21
Figure 19: MiKrobus™ Pin ASSIGNMENT ... ... s 21
Figure 20: J15, J16, J17, and J18 Female Sockets (Must Be Soldered by Users)...........cccccvvvveeeeenn. 22
Figure 21: Guides for Proper Mikrobus™ Click Boards Insertion ...........cccccceevviiiiiiiiee s 22
Figure 22: Mikrobus™ Pin ASSIGNMENT......ccoiuiiiiiiiii it 22
Figure 23: GND SUPPOIT POINE ....couviiiiiiiiie ettt ettt ettt st e s b e e e s nb e e e enaeas 23
Figure 24: GND Support Point (Must Be Placed by USErS) ... 23
Figure 25: Over Voltage ProteCtion CilCUIL...........oocuiiiiiiiiie ittt 23
Figure 26: Over Current Protection Circuit on V30 Power Rail...........coccveiiiiiiii e, 24
FIgure 27: USB HUB CIFCUILIY ...ccciiutiiieiitiee ettt ettt et e e et e e e s e e 24
Figure 28: Debugging Processor UART And JTAG Interface (U4)......c..ueeviiiiiiiiiiiiiiiieeeeeiiieceee e 25
Figure 29: DAL4695 USB Kit POWET TIBE ...ceiiiiiiiiiiiiiieee e ettt ettt e e e ettt e e e e e e e snnnbeeeaaae e s 26
Figure 30: Linear Voltage Regulators (LDOS) U2 AN U3 ........ooiiieiiiiiiiieiieee e e e 26
FIQUre 31: PCB CrOSS SECHON ....ciiiiiiiiiiiiiiiiie e e sttt e e e s e s e e e e e e e s et e e e e e e e s e sanataeeeaaeessanrnbeeeeaeeeean 28
Figure 32: DALAB95 SOC SECHON ...ccciiiiieiee e e ettt e e e e s e e e e e s e r e e e e e e s s eaaa e e e e e e e e s santnreeeeaeeaaan 29
Figure 33: UART & JTAG Interface Chip SECHON .......covuiiiiiiiiiie e 30
FIgure 34: USB HUD SECHION .....ccoiiiiiieiiiie ettt ettt e e et e e e et e e e eneeas 31
Figure 35: Bill of Materials (BOM) .....ccoiiiiiiiiiiee ettt et e e e e e e e e 32
Tables

Table 1: TeSt POINIS ASSIGNIMENT....c.iiiiiiiiiiiie ettt e et e e e st e e e e snbeeeessnbeeeessbeeeeeaans 8
Table 2: USB Kit Pin ASSIGNIMENT........uiiiiiiiiiie ittt ettt e et e e b e e e snnneee s 14
Table 3: Y1 (32 MHz crystal) CharaCteriStiCS.........uvii ittt 16
Table 4: Y2 (32.768 KHz crystal) CharacCteriStiCS .........uuviiiiuiiieiiiiiie ettt 16
Table 5: RF Components Names and ValUES..........cooiiiiiiiiiiiiiiiieeie e 17
Table 6: DA14695 power CONFIQUIALIONS .........uuieiiiiie ittt ettt e et e e e e e e e be e e e e e e e e e aeaeees 27
User Manual Revision 1.1 18-Jan-2022

CFR0012 30f34 © 2022 Renesas Electronics



RENESAS

UM-B-103
DA14695 USB Kit

1 Terms and Definitions

CiB Communication Interface Board
DCR Direct Current Resistor

DMIPS Dhrystone Million Instructions per Second
GPIO General Purpose Input Output
1°C Inter-Integrated Circuit

JTAG Join Test Action Group

LDO Low Dropout

MISO Master In Slave Out

MOSI Master Out Slave In

OoTP One Time Programmable

OVvP Over Voltage Protection

PC Personal Computer

PLL Phase-Locked Loop

QSPI Quad Serial Peripheral Interface
RF Radio Frequency

RFIO Radio Frequency Input Output
SDK Software Development Kit
SIMO Single-Inductor Multiple-Output
SMA Sub-Miniature version A

SMD Surface-Mount Device

SOC System on Chip

SOIC Small Outline Integrated Circuit
SPI Serial Peripheral Interface

SW Software

UART Universal Asynchronous Receiver-Transmitter
UsSB Universal Serial Bus

2 References

[1] DA1469x, Datasheet, Dialog Semiconductor.

[2] AN-B-052, DA1458x/68x Development kit J-Link Interface, Application Note, Dialog
Semiconductor.
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3 Introduction

This document describes the DA14695 USB Kit. This kit offers a low-cost development board with
basic functionality. The development kit is implemented on a single PCB. The block diagram, the
actual board, the various sections and settings as well as the connectivity are presented. The
purpose of this cost-effective USB kit is to provide users with the capability of:

e Software development

® Programming DA14695 via JTAG or UART using Dialog's SDK

e Connecting MikroBUS™ modules

Jieees

s
F 0: L))

Figure 1: DA14695 USB Kit

4  System Overview

4.1 Features
The features of DA14695 USB kit include:

Highly integrated DA14695 Bluetooth® Smart SoC from Dialog Semiconductor
Access on GPIOs provided from the chip, when no MikroBUS™ is plugged in
The ability to be connected directly to PC USB without extra cables

Reset push button

General purpose LED and button

Using USB (5 V), LDO (3.3 V), or external battery as power source

JTAG and UART interface over USB via SEGGER

32 Mbit QSPI flash on board

2.4 GHz printed antenna and slot for SMA connector

32 MHz main crystal and 32.768 kHz low-power crystal

Low cost

Compact design

A dimension of 100 mm x 26.5 mm x 11 mm

User Manual Revision 1.1 18-Jan-2022
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4.2 System and Components Description (Top View)

Figure 2: DA14695 USB Kit - Top Side

The USB kit is based on the DA14695 SoC in an VFBGA86 package. The marked and numbered
sections of the system are:

1. Type-A USB connector (J1)

2. GND support point (not populated)

3. LDO 3.3V (U2)

4, LDO 3.3V (U3)

5. MikroBUS™ slot #2 connection points (Right side - J18, 8 pins)

6. MikroBUS™ slot #2 diagnostical notch (serves as a guideline for add-on board insertion. For
more information, please check MikroBUS™ standard specifications)

7. Reset push button (K2)

8. DA14695 power selection headers (VBUS - J2, VBAT- J3) and battery connector header(J5)
9. MikroBUS™ slot #1 connection points (Right side - J16, 8 pins)

10. MikroBUS™ slot #1 diagnostical notch (serves as a guideline for add-on board insertion. For

more information, please check MikroBUS™ standard specifications)
11. 32 Mbit QSPI Flash (U5)

12. Debugging Connector (J7, CIB can be connected for UART interface access)
13.  Red LED (D7)

14. SMA connector (optional - J6)

15. Printed antenna (ANT1)

16. DA14695 Bluetooth® Smart SoC

17. MikroBUS™ slot #1 connection points (Left side - J15, 8 pins)
18. JTAG & UART Switch selection (S1)

19. General purpose push button (K1)

20. MikroBUS™ slot #2 connection points (Left side - J17, 8 pins)
21.  UART & JTAG interface (U4)

User Manual Revision 1.1 18-Jan-2022
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22. Green LED (D8)
23. USB HUB (U6)
24, OVP Circuit

4.3 System and Components Description (Bottom View)

23 24 25
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Figure 3: DA14695 USB Kit - Bottom Side

The bottom side of DA14695 USB kit provides information about the MikroBUS™ pins assignment,
the SEGGER ID, and the date code. Test points have been placed for monitoring various signal
behaviors and voltage levels of the components. The marked and numbered sections of the system
are:

23. ID of UART & JTAG interface (U4)

24. MikroBUS™ slot #1 pins assignment

25. Test points (more details in Table 1)

26. GPIO connection header (not populated)
27. QSPI RAM I/O (1.8 V only, not populated)
28. MikroBUS™ slot #2 pins assignment

User Manual Revision 1.1 18-Jan-2022
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4.4 Test Points

Test points have been placed on the bottom side of the board and allow users to have access to
signals and 1/Os, or measure supplies voltage levels. Table 1 shows the assignment for each test
point and Figure 4 shows the topology of the test points.

Table 1: Test Points Assignment

Test Point Assigned to Comments

TP1 V18 QSPI data flash supply voltage

TP2 VLED Voltage level for Red LED

TP3 VBUS Voltage level for VBUS pin of DA14695

TP4 V30 Voltage level for V30 pin of DA14695

TP5 V18 Voltage level for V18 pin of DA14695

TP6 V18P Voltage level for V18P pin of DA14695

TP7 V14 Voltage level for V14 pin of DA14695

TP8 V12 Voltage level for V12 pin of DA14695

TP9 VBAT3V Voltage level for VBAT3V pin of DA14695

TP12 GND Ground

TP13 GND Ground

TP14 GND Ground

TP15 VBUS_IN USB input voltage level

TP16 ESD_WARNING_LABEL | ESD sensitive device - Not electrically connected

TP17 GND Ground

TP18 HUB_RST USB HUB reset pin

TP19 3v3D LDO 3.3V (U3) output voltage level

TP20 PO_06 General Purpose push button (K1)

TP21 PO_12 MicroBus™ BRSTn

TP22 PO_13 PO_13

TP23 PO_16 PO_16

TP24 PO_22 XTAL32km/P0O_22

TP25 P0_23 XTAL32kp/P0_23

TP28 VDD_CORE Core voltage level of UART & JTAG interface (U4)

TP29 NRST For programming U4 in production - Not used for
development

TP30 ERASE For programming U4 in production - Not used for
development

TP31 TMS_SWDIO For programming U4 in production - Not used for
development

TP32 TCK_SWCLK For programming U4 in production - Not used for
development

TP33 SWO/TDO For programming U4 in production - Not used for
development

User Manual Revision 1.1 18-Jan-2022
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Test Point Assigned to Comments
TP34 DBLED Voltage level for Green LED
TP35 SWO/TDO For programming U4 in production - Not used for
development
TP36 GND Ground
TP37 VBUS_OUT Voltage level for VBUS pin of DA14695, when jumper
placed to header J2 (pin 2-3)
TP38 3Vv3 USB_HUB power supply
TP39 VLDO Voltage level for VBAT pin of DA14695, when jumper
placed to header J3 (pin 1-2)
TP40 UTXxX UART
TP41 RTS UART
TP42 CTS UART
TP43 URX UART
TP44 SWDIO JTAG
TP45 SWCLK JTAG
TP46 PO_14 USBDP_2
TP47 PO_15 USBDM_2
TP48 VBUS_IN USB input voltage level
TP49 SWDIO JTAG
TP50 SWCLK JTAG
/ p—
P TP P14 P37
™2 TP22 11 3
. 6 oo J8
J4 TP21 P8 P39 =2 1 TP29
TP7 TP35 TP32
P4 TP43 TP40 TP31 ' TP46
TP41 P9 e T3, CTP4T et
P45 C1p20 TP42 P19 18 1pag
TP Tp2g  TP38
P12 1230125 ol 49
TP24 P50 P34 TP13
M\ TP36 M\
Figure 4: Test Points Topology (BOTTOM View)
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45 Block Diagram

VBUS_OUT o Us
vz J20 QsPI
VDO Flash
3.3V LDO (U2) NTc——0
J5 BATT
33V1DO (U3) | 3y3p -
USB_DP_1 ua SMA
USB_DM_1 Connector
B b SEGGER U 1
TVPeJl]\. USB LS8 DR/DM 3 - ‘ JTAG & UART
- . ) USBHUB , |
Connector h USB DP/DM_2  Switch selec'ﬂorlx DA14695

o |

NTC——

T-Besﬂ_K)TBSIu_
i
= LED (D7) &
Push button (K1)

Printed
ZOR type
Antenna

L
32VHz 32KHz

Figure 5: Block Diagram of DA14695 USB Kit

The power of Dialog’s DA14695 SoC on the USB kit can be supplied from three different sources

(Figure 5):

e Default configuration: 5V provided to VBUS pin, when jumper placed to J2 header (pin 2-3)

e Alternative configuration: 3.3 V provided to VBAT pin, through LDO (U2), when jumper placed to
J3 (pin 1-2)

e Alternative configuration: 3.6 V to 4.3 V provided to VBAT pin, from external LiPo battery
(connected to J5 header), when jumper placed to J3 (pin 2-3)

User Manual

Revision 1.1 18-Jan-2022
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5 USB Kit System

5.1 Overview

e Board name/number:
o DA14695 USB Kit/331-22-C
e SoC:
o DA14695 in a VFBGAS86 package
e Flash memory:
o  MX25U3235F (32 Mbit) QSPI Flash Memory, 8-pin SOIC (200 mil) package
o 1.8V (V18P to pin V18F) power supply (default)
e Clock inputs:
o 32 MHz crystal
o 32.768 KHz crystal
e Ports:
o USB port for debugging purposes and battery charging
e |Interfaces:
o UART-JLink CDC UART Port (listed under Ports in Device Manager)
o JTAG-JLink Driver (listed under Universal Serial Bus Controllers in Device Manager)
e Connectivity-Expansion connectors:

o Two MikroBUS™ modules can be plugged to J15, J16 and J17, J18 sockets, respectively
(users must solder the sockets manually)

e Power source selection:
o 5V on VBUS pin (default)
o 3.3V on VBAT via LDO (optional)
o 3.6 Vto4.3V from external LiPo battery (optional)

5.2 DA14695 SoC System

The DA14695 is a flexible System-on-Chip (SoC) combining an application processor, an advanced
power management unit, memories, a flexible sensor node controller, a cryptography engine for
enhanced security, digital and analog peripherals, and a new configurable Bluetooth Low Energy
MAC engine with a radio transceiver capable of a 6 dBm output.

The application processor used by DA14695 SoC system is the latest ARM® Cortex® M33™ CPU
which offers up to 144 DMIPS and a RAM of 512 kBytes. This application processor has an 8-region
MPU and a single-precision FPU which enables code execution from embedded memory (RAM) or
external QSPI FLASH via a 16 kB 4-way associative cache controller and the capability of decryption
on-the-fly without extra wait states.

The advanced power management unit of the DA14695 enables it to run from primary and secondary
batteries and provide power to external devices through the SIMO DCDC or integrated LDOs. The
on-chip hardware charger allows the natively rechargeable batteries to be charged over USB.

User Manual Revision 1.1 18-Jan-2022
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Figure 6: DA14695 Schematic

The DA14695 SoC power management subsystem consists of:

e VBUS: battery charger input as well as USB bus voltage

o A decoupling capacitor (C2, 0402 package, 6.3 V) equal or less than 4.7 uF is placed close to
VBUS pin

e VBATL: battery connection

o ltis shorted externally with VBAT2. A 4.7 uF decoupling capacitor (C8, 0402 package, 6.3 V)
is required to be placed close to the pin

o Voltage range for VBAT1is 1.7 Vto 4.75 V
o  On this development kit, VBAT1 and VBAT?2 are connected
e VBAT2: input of the SIMO DC-DC converter

o ltis shorted externally with VBAT1. A 4.7 uF decoupling capacitor (C12, 0402 package, 6.3V)
is required to be placed close to the pin

o On this development kit, VBAT1 and VBAT?2 are connected
e V30: output voltage rail (3 V)

o A ceramic decoupling capacitor of 4.7 yF (C36, 0402 package, 10 V) is required to be placed
close to the pin

o V30 cannot be turned off

V30 is the default option for GPIO voltage levels (expect for the QSPI-RAM I/Os which are
fixed to 1.8 V)

User Manual Revision 1.1 18-Jan-2022
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o The current delivery capability of the V30 power rail is 150 mA
o Overcurrent protection circuit limits the current on V30 if an external device misbehaves
e SIMO DC-DC converter outputs: V18, V18P, V12, and V14.

o0 The inductor needed for DC-DC operation is placed externally. A low DCR inductor (L1) of
470 nH (0805 package) is connected on LX/LY pins

o V18 and V18P: power rails (1.8 V) for supplying external devices, even when the system is in
sleep mode

— Decoupling ceramic capacitors (C4 and C5) of 22 uF (0603 package, 6.3 V), are placed as
close as possible to the V18 and V18P pins.

V18 is assigned to peripherals devices, QSPI-RAM, and through register setting for GP10s
— V18P is assigned to external QSPI Data Flash
— The current delivery capability of the V18 and V18P power rails is 50 mA in active mode

o V12: power rail that supplies the digital core of DA14695 and delivers up to 50 mA at 1.2 V in
active mode. It should not be used to supply external devices

— A 10 uF decoupling capacitor (C7, 0603 package, 6.3 V) is placed close to V12 pin

o V14: power rail that delivers up to 20 mA at 1.4 V and should not be used for supplying
external devices

— A 10 yF decoupling capacitor (C6, 0603 package, 6.3 V) is placed close to the V14 pin
e VSUP_RF: radio supply voltage

o Itis connected to V14 externally. A 10 yF capacitor (C9, 0603 package, 6.3 V) is placed as
close to the VSUP_RF pin as possible.

User Manual Revision 1.1 18-Jan-2022
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5.3 DA14695 Pin Assignment
Most of the available signals are utilized or extracted on the breakout connectors.

Table 2 provides the pin assignment of the breakout connectors on the USB kit and the related pin
name on the VFBGA86 package of the DA14695.

Table 2: USB Kit Pin Assignment

AQFNG60 Pin Development Kit Signal Header Comments

Name Pin

PO_00 P0_00 J8.3 GPIO

PO_01 PO_01 J8.4 GPIO

P0O_02 PO_02 J8.5 GPIO

P0O_03 P0O_03 J8.6 GPIO

P0_04 P0_04 Jg.7 GPIO

PO_05 P0O_05 J8.8 GPIO

PO_06 PO_06 - General Purpose push button (K1)

PO _07 CTS - UART interface

PO _08 URX - UART interface

P0O_09 UTX - UART interface

PO_10 SWDIO - JTAG interface

PO_11 SWCLK - JTAG interface

PO_12 PO_12 J15.2/317.2 | MikroBUS™ BRSTn (slot 1,2)

PO 13 PO_13 - GPIO

PO_14 USBDP_2 - USB Data plus (+)

PO _15 USBDM_2 - USB Data minus (-)

PO_16 PO_16 - GPIO

PO_17 GPIO/MB2_TX J18.4 GPIO/MikroBUS™ Universal Asynchronous
Transmitter (slot 2)

PO_18 GPIO/MB2_SCL J18.5 GPIO/MikroBUS™ [|2C SCL (slot 2)

PO_19 GPIO/MB2_SDA J18.6 GPI10/MikroBUS™ [2C SDA (slot 2)

P0O_20 GPIO/MB1_CS J15.3 GPI0O/MikroBUS™ CS (slot 1)

PO 21 GPIO/MB1_SCK J15.4 GPI10/MikroBUS™ SCK (slot 1)

PO_22 XTAL32M - XTAL 32.768 kHz minus (-)

PO_23 XTAL32P - XTAL 32.768 kHz plus (+)

PO_24 GPIO/MB1_MISO J15.5 GPIO/MikroBUS™ MISO (slot 1)

PO 25 GPIO/MB2_AN J17.1 GPIO/MikroBUS™ Analog (slot 2)

PO_26 GPIO/MB1_MOSI J15.6 GPIO/MikroBUS™ MOSI (slot 1)

PO_27 GPIO/MBL1_INT J16.2 GPIO/MikroBUS™ Interrupt (slot 1)

PO_28 GPIO/MB1_RX J16.3 GPIO/MikroBUS™ Universal Asynchronous
Receiver (slot 1)

P0O_29 GPIO/MB1_TX J16.4 GPIO/MikroBUS™ Universal Asynchronous
Transmitter (slot 1)

User Manual Revision 1.1 18-Jan-2022
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AQFNG60 Pin Development Kit Signal Header Comments

Name Pin

PO_30 GPIO/MB1_SCL J16.5 GPIO/MikroBUS™ [2C SCL (slot 1)

PO_31 GPIO/MB1_SDA J16.6 GPIO/MikroBUS™ [2C SDA (slot 1)

P1_00 RTS J4.3 UART interface

P1_01 GPIO/MB_PWM/RED_LED | J16.2/J4.4 GPIO/MikroBUS™ 12C PWM (slot 1)/Red LED

P1_02 GPIO/MB2_CS J17.3/34.5 | GPIO/MikroBUS™ CS (slot 2)

P1_03 GPIO/MB2_SCK J17.4/34.6 | GPIO/MikroBUS™ SCK (slot 2)

P1_04 GPIO/MB2_MISO J17.5/34.7 GPIO/MikroBUS™ MISO (slot 2)

P1_05 GPIO/MB2_MOSI J17.6/34.8 GPIO/MikroBUS™ MOSI (slot 2)

P1_06 GPIO/MB2_PWM Jis.1 GPIO/MikroBUS™ PWM (slot 2)

P1_07 GPIO/MB2_INT J18.2 GPIO/MikroBUS™ interrupt (slot 2)

P1_08 GPIO/MB2_RX J18.3 GPIO/MikroBUS™ Universal Asynchronous
Receiver (slot 2)

P1_09 GPIO/MB1_AN J15.1 GPIO/MikroBUS™ Analog (slot 1)

P1_10 - - Not connected

P1 11 - - Not connected

User Manual Revision 1.1 18-Jan-2022
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5.4 Booting from UART

There is only one boot loader option for booting from UART using pins PO_9 (T_TX) and PO_8
(T_RX). Please note that UART-booting does not support hardware handshake signals (RTS/CTS).

The settings for UART booting are:
e Baud rate 115.2 kbps

e 8 hits

e No parity

e 1 stop bit

For more details on booting with UART, check application note AN-B-052 ([2]).

55 Crystals

The DA14695 SoC has two Digitally Controlled Crystal Oscillators, one at 32 MHz (XTAL32M) and
the other at 32.768 kHz (XTAL32K). XTAL32K has no trimming capabilities and is used as the clock
of the Extended/Deep Sleep modes, while XTAL32M can be trimmed.

The crystals used on the USB kit are specified in Table 3 and Table 4.

Table 3: Y1 (32 MHz crystal) characteristics

Reference Designator Value

Part Number XRCGB32M000F1HOORO
Frequency 32 MHz
Accuracy +10 ppm

Load Capacitance (CL) 6 pF
Equivalent Series Resistance (ESR) 60 Q

Drive Level (PD) 150 yw

Table 4: Y2 (32.768 kHz crystal) characteristics

Reference Designator Value
Part Number ABS07-32.768KHZ-7-T
Frequency 32.768 kHz
Accuracy +20 ppm
Load Capacitance (CL) 12.5 pF
Shunt Capacitance (CO) 0.9-1.2pF
Equivalent Series Resistance (ESR) 100 Q
Drive Level (PD) 0.1 yw
User Manual Revision 1.1 18-Jan-2022
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5.6 Antenna and RF Port

A printed type antenna is currently used as the default antenna in the DA14695 USB Kit. The
DA14695 USB Kit provides a single-ended RFIO port matched to 50 Q. The RF port consists of the
RFIOp, RFIOmM, and RFIOmM2 pins, of which RFIOm and RFIOm2 are connected to ground. A copper
trace with an impedance of 50 Q interconnects the RF port and the printed antenna (ANT1). A Pi-
network (Z1, Z2, and Z3) is added for antenna matching purposes.

Figure 7: RF Matching Circuit, Printed Antenna, and SMA Connector

The DA14695 USB Kit provides an RF connector (no populated) in parallel with the SMD chip
antenna. The RF connector can be used for conducted RF evaluation/testing. The RF connector type
is 142-0761-861. To perform RF measurements using the RF connector J6, users must remove the
capacitor Z5 (10 pF) and place the capacitor Z4 (10 pF).

J6 ANTY

srbera_soe_ WAt
Dur -
AL
WP il L, L
T
[ e

Aroe |-

DA14695-VFBGAS6 g

0D ———]

FRUB gy

E20N

PEUB_FF

Figure 8: RF Port, RF Connector, RF Matching, and SMD Chip Antenna

5.6.1

RF measurements have been performed to increase the efficiency of the ANT1. The values of the RF
components are shown in Table 5.

RF Measurements and Antenna Matching

Table 5: RF Components Names and Values

Component Name Component Value Manufacturer Part Number
Z1 1.6 nH LQP15MN1N5WO02D
z2 2.4 pF GJM1555C1H2R4BB01D
Z3 - Not populated
User Manual Revision 1.1 18-Jan-2022
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5.7 QSPI Data Flash Memory (U5)

The DA14695 USB Kit includes an external QSPI Data Flash memory from Macronix. The
MX25U3235F Flash memory supports the standard Serial Peripheral Interface (SPI), Dual/Quad 1/0
SPI as well as 2-clock instruction cycle Quad Peripheral Interface (QPI), Serial Clock, Chip Select,
Serial Data 1/00 (DI), I/01(D0), /02 (/WP), and 1/O3(/HOLD).

The selected QSPI flash for the DA14695 USB Kit is MX25U3235FM2I-10G in 8-pin SOIC 208mil
package (U5). DA14695 USB Kit can support QSPI Data flash with 8-pin SOIC 150mil package
(U5Y) or QSPI Data flash with 8-pin USON (2x3) package (U5X), as shown in Figure 10.

L1

wr

us

£

Figure 9: QSPI Data Flash

The DA14695 uses the external Flash memory for directly executing code with some help from the
internal cache, or simply for mirroring the contents in RAM during booting.

Figure 10: Available packages for QSPI Data Flash
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5.8 Reset Circuit

Figure 11: Reset Circuit

The DA14695 comprises an RSTn pad which is active low. The DA14695 USB Kit can be reset by
pressing the on-board RESET push button (K2, Figure 12) or through software from the UART &
JTAG interface processor (U4, Figure 2, #21). The Reset push button drives the RSTn pad to the
ground.

Figure 12: RESET Push Button (K2)

5.9 General Purpose Push Button

Rz

—_—
100,

M3
K1 %
EVP-AKED! .‘
Vax o

USER BUTTON
Figure 13: General Purpose Push Button

General purpose push button K1 is connected to PO_06 (Figure 13). It is populated and placed on
the top side of the board (Figure 14).
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Figure 14: General Purpose Push Button K1 (Populated at TOP)

5.10 Debugging Port DIP Switch

S1 o
1 00
N o
L — i
f;;G'/plo%g ;5 :T -
SWCLK
S7COBSHT

DEBUG INTERFACE
Figure 15: Debugging DIP Switch

S1is a DIP switch which allows users to disconnect the pins used for debugging (default state is all
pins connected) to allow accurate deep sleep power measurement.

Figure 16: Debugging DIP switch
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5.11 User Controlled LED
The red LED D7 that can be controlled by users is driven from P1_1 (Figure 17).

VBAT G -0 VBUS
R . T
BATSAGLT G

USER LED

Figure 17: General Purpose Red LED

Figure 18: General Purpose Red LED D7

5.12 MikroBUS™ Modules

0 1 Pl \ 1
TOET; by il T 555 b3 — .
WA N —— TS ST TS
™ 21 A oy ’ Jd—ro
L — A ¥ X L]
- - * t 3 ) AL

. N Y b '
[ = 1 K 7 |t VBUS Vaox o ] | o VBUS

MikroBus slots (Not populated)

Figure 19: Mikrobus™ Pin Assignment

The DA14695 USB Kit can support MikroBUS™ modules. Users must place and solder J15, J16
sockets (for slot #1) and/or J17, J18 sockets (for slot #2) on the top side of the board as shown in
Figure 20. A possible female socket type is PPTCO81LFBN-RC.

Figure 21 shows the diagnostic silkscreen, below the right-hand side pinout, which serves as a
guideline for add-on board insertion. For more information, please check MikroBus™ standard
specifications. The pin assignment is printed at the bottom side of the DA14695 USB Kit (Figure 22).
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A MikroBUS™ module requires a power supply of 5V, 3.3 V, or both, depending on the module. The
voltage for the 5.0 V MikroBUS™ pins is taken directly from the main USB connector. The voltage of
the 3.3 V MikroBUS™ pins is powered from V30 through the overcurrent protection circuit.

115, 116, 117, 118

Figure 20: J15, J16, J17, and J18 Female Sockets (Must Be Soldered by Users)

Guide for MikroBus

Guide for MikroBus
board (slot #2) insertion

board (slot #1) insertion
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Figure 22: Mikrobus™ Pin Assignment

5.13 GND Test Point

On this test point, users can connect oscilloscope's ground probe.
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Figure 23: GND Support Point

Figure 24: GND Support Point (Must Be Placed by Users)

5.14 Over Voltage Protection Circuit (OVP)

The DA14695 USB Kit can be used as a portable standalone device. The power supply can be a
power-bank or a mobile charger. The overvoltage protection circuit OVP circuit can protect the device
from overvoltage of up to 20 V. Figure 25 shows a schematic of the OVP circuit. Overvoltage is
caused not only by the connection of an unsuitable charger with different characteristics, but also
from voltage surges caused by insertion of long length cable. For normal operation of the DA14695
USB Kit, the input voltage range should be between 4.75 V and 5.25 V, as required by the USB
standard.

BZXBACEVG T-F 10.0n
DIODES e

Figure 25: Over Voltage Protection Circuit
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5.15 Over-Current Protection Circuit on V30 Power Rail

A P-FET is added in series with V30 power rail to prevent the voltage on the pin from dropping to
very low levels if a peripheral surge sets an overcurrent condition.

The voltage on V30L (external peripherals) may reach low levels, but the voltage on V30 (the pin)
always stays above 2 V.

W3a0x
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- R55 NE
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0L © o W F1 0 a 4 P1_1
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! 7 B F1_ &
o 10

J_ —
N:F

GPIO OPTION (NOT P‘Ei‘!LULF—'LTED}

—

Figure 26: Over Current Protection Circuit on V30 Power Rail

5.16 USB HUB

USB HUB is implemented by U6, USB2512B-AEZG. This chip is supplied with a voltage of 3.3 V
from U2. The signal LDO_EN is generated from U6 and it is an active high signal. It enables the LDO
(U3) which supplies the U4 (debugging). A 24 MHz crystal (Y4) is required for the chip operation.
Figure 27 shows the circuit's schematic.

c.: g = ¥
Al Foa TR TR TR TR IR
e ol 9 g S0 = USB25128-AE2Q
NS 8 . P R
S
Figure 27: USB HUB Circuitry
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5.17 Debugging Processor (U4)
Two debugging options (JTAG/UART) are available on the DA14695 SoC.

The USB-t0-JTAG and USB-to-UART functions are implemented by the SAM3U2CA processor (U4)
(Figure 28), running the Segger JLink-OB firmware. The functions served by U4 are:

e Connecting PC to DA14695 JTAG port
e Connecting PC to DA14695 UART (2-pin or 4-pin)
e Reset DA14695 through the T_RESET line

The UART port supports hardware flow control (RTS/CTS). It is detected automatically by the J-Link-
OB firmware, regardless of the setting on the host machine terminal. The behavior of the UART
interface depends on the implementation in the J-Link-OB firmware and is subject to changes by
SEGGER Microcontroller © with updates to the firmware. See [2] for troubleshooting possible issues
with the serial port.

The JTAG operating status is indicated via the green LED D8. The SAM3U2CA (U4) chip is supplied
with a voltage of 3.3 V from U3. A 12 MHz crystal (Y3) is required for the chip operation. Figure 28
shows the circuit's schematic.

yyyyy

Ue
ATSAMSIU2CA-CU

A NS AT A

B R R
f

Figure 28: Debugging Processor UART And JTAG Interface (U4)
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5.18 Power Section

The DA14695 USB Kit is supplied from 5 V to VBUS pin via J2 header (jumper has be
connect pins 2-3). Figure 29 shows the power tree.

> u3 3V3D
é =
= 3.3v
2
8 LDO_EN
usB 5V - u2
OVP LDO
Port 3.3V USB HUB
<
—
8 BATT
L Mikro
(o)e] Bus
JZT
VBUS

Figure 29: DA14695 USB Kit Power Tree

The following power components are placed on the DA14695 USB Kit:

e U2: fixed output 3.3V LDO
o It generates 3V3 voltage rail that supplies USB HUB and power section heade

e U3: fixed output 3.3 V LDO

en placed to

rJ3

o It generates 3V3D voltage rail that supplies the USB to JTAG/UART chip (U4,
ATSAM3U2CA-CU)
o ltis enabled from USB HUB through the signal LDO_EN
o Ifthe USB HUB is not enumerated with an external device (PC, Laptop, and so on), the LDO
is not enabled. Consequently, the debugging circuit is not functional.
! s ol VBUS_OUT 3V30
veus_our A4y [P 0 Q
) SO0MA_AT0 Ovil V3
v0LDO Ua =
L!L{?' ouT ] - LYY Y I 0 ‘:f‘x-v Ca4 ;" o L y ::‘:;'
- 2 E 1 [:Mmu-u\ 470 Ovma : L\;I | oD S
VoF= al oy Galan e = 3] ey oy I|Q_;
NCP1AABNISITIG e I NCP1ITMASNITG e
HUB / BLE POWER SEGGER POWER
Figure 30: Linear Voltage Regulators (LDOs) U2 And U3
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5.19 Power Selection Headers
The DA14695 USB Kit allows users to power supply the DA14695 from three different sources:

e 5V to VBUS pin (default)
e 3.3V to VBAT pin (optional)
e 3.6 Vto4.2V from external battery to VBAT pin (optional)

The default power configuration for DA14695 is from VBUS 5 V via power selection header J2. A
jumper has been placed to pins 2-3 of the J2 header. There is capability to power supply DA14695
either from LDO or external battery. Power configuration selection depends on the SDK project
configuration as well. Changes to Dialog’s SDK might be needed, depending on the SDK project and
the power supply of DA14695 (supplied from VBUS, VBAT, or battery). There are four different
power configurations (Table 6) where users must plug or remove jumpers to J2, J3, J5 headers.

Table 6: DA14695 Power Configurations

Power configuration J2 J3 J5

LDO (3.3V) - Jumper to 1-2 -

VBUS (5 V) (default) Jumper to 2-3 - -

External Battery (3.6 V to 4.2 V) - Jumper to 2-3 Battery connection
Charging external Battery Jumper to 2-3 Jumper to 2-3 Battery connection

Note 1  If the battery has an extra pin for NTC (measuring battery’s temperature), then R30 = 5.6 kQ must be
placed by the user.

Note 2  If DA14695 is supplied from an external battery but the USB Kit is not connected to USB port, there is
a leakage current through UART and JTAG signals. Users must disconnect these signals by turning
OFF the switches in S1 (section 5.105.10).
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6 PCB Layout

Dimensions: 100 mm x 26.5 mm x 11 mm
Number of layers: 4

PCB thickness: 1.55 mm

Material: FR-4

Solder mask TOP/BOTTOM: Green
Silkscreen TOP/BOTTOM: White

Surface finish: Che Ni/Au

R-4 0,71 MM

INT 2 CONDUCTOR - CORPER .03 MM

ODIELECTRIE - FR-4 036 MM

NODUCTOR - COPPER 0.03 MM
- AIR 0 MM

Figure 31: PCB Cross Section

The total thickness of the board is 1.55 mm. The dielectric between each layer is shown in Figure 31.
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Appendix A Schematics
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Figure 32: DA14695 SoC Section
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Figure 35: Bill of Materials (BOM)
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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.
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