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1 Terms and Definitions

AMBA
DCDC
DPM
DTM
GPIO
LDO
QSPI
QFN
PCB
RF
RTC
SFDP
SPI

Advanced Microcontroller Bus Architecture

Direct Current Direct Current
Dynamic Power Management
Direct Test Mode

General Purpose In/Out

Low Dropout

Quad Serial Peripheral Interface
Quad Flat No-Leads

Printed Circuit Board

Radio Frequency

Real-Time Clock

Serial Flash Discoverable Parameters
Serial Peripheral Interface
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3 Introduction

This document provides a set of guidelines that help developers to prepare schematics and PCB
layouts for products with the DA16200, DA16200MOD, and DA16600. Recommended schematic,
chip interfaces, and surrounding components as well as PCB layout guidelines of both devices are
provided.

4  Guidelines of Schematic Design

The DA16200 and DA16600 application schematics include the following five parts:

Power supply: Digital Power Supply, Analog Power Supply

RF: Antenna components

Clock: Main Clock, RTC Clock

Flash interface

Digital 1/0: GPIO pin assignment which can be changed based on the applications requirements

To choose the proper schematic, check the items below:

Package type: The DA16200 provides QFN and fcCSP packages

VDD of flash memory: 1.8 V and 3.3 V flash memory can be supported with the DA16200.
When a 1.8 V flash memory is applied, the DA16200 can control the flash memory directly
through VDD_FDIO/FDIO_LDO_OUT (QFN pin 20 and 21, fcCSP pin M4). When a 3.3 V flash
memory is applied, an additional switch is required to control the flash memory to achieve low
power.

o DA16200MOD contains a Winbond W25Q32JW flash device by default.
o DA16600MOD contains an Adesto AT25SL321 flash device by default.

e TX power modes: The fcCSP package type can support normal or low power TX modes.
For further information, see section “5.5 Current Consumption” in the datasheet Ref. [1].
Applications which do not require high power TX operation can use the low power TX mode to
reduce power consumption.
The QFN package type only supports the normal TX power mode.
See the datasheet Ref. [1] for details on how to configure the low power TX mode.

Note: See the Make RTOS Image for fcCSP of Ref. [6] for creating RTOS image on fcCSP Low
power mode.

See Appendix B for information on each application.

User Manual Revision 1.7 30-Jun-2023
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5 DA16200 and DA16200MOD

The DA16200 is available in two package types:
O 6x6 48-pin QFN
o 3.8x3.8 72-pin fcCSP
DA16200MOD is available in two formats:
o DA16200MOD-AAC4WA32 contains an internal chip antenna
o DA16200MOD-AAE4WA32 contains a u.FL connector for an external antenna

Since the DA16200MOD is a module containing the DA16200 chipset, only the DA16200 contents
will be described below. For more information on the DA16200MOD, see the datasheet Ref. [2].

5.1  48-Pin QFN

RTC GPO
RTC WAKE UP
RTC_PWR_KEY
RTC XO
GRIOAD
GPIOAT
GPIOAZ

=
o
(=]
o
=

DA16200
QFN

ANT
Vss
VDD PA
RTC XI

WhS GPIOAZ

VDD_ANA VDD_DIc
RBIAS GPIOA4
RBF X1 GPIOAL
RF_¥O GPIOAG
™S GPIOAT
TCLK GPIOAR

GPRIOCE GFICAS

GPIOCT
GPIOCE
UART_TXD

UART_RXD

VDO DIO2

o
o

F o2
VDD EDID

[ ]lc]

n

_LRO_QuUT
WD

FOIC

ATC WAKE UPZ

WEAT

GPIOATD
GPICATT
DEDC_FB

DCDC_LK

Figure 1: DA16200 QFN48 Pinout Diagram (Top View)

User Manual

Revision 1.7

CFR0012

8 of 56

© 2023 Renesas Electronics

30-Jun-2023



UM-WI-006

LENESAS

DA16200 DA16600 Hardware Design Guide

5.2 72-Pin fcCSP
A3 A5 A7
GPIOAO, RTC;:VWR VD[;;\DA
B2 B4 B6 o8 B10
GPIOA2, RTC_XI GND /P;\ GND
c1
® @ @ 6 0 &
01
D2 D4 RTICDSVA D3 VII))leN
GPIOAS, GPIOA3 E__U o GND A_
E3 E11
e © 6 & 06
F4
q GPIOA4,
(k]
@ @ 6 6 6 &
P © 6 &
GPIOA9 R.I;CDV:A
> 6 @ @ 6 O
e & O s
F_lO0 GPIOC8
L9
5 UART_T
XD
[\ ) M8 10
VDII;_FDI DIO2 UA)':; R
Figure 2: DA16200 fcCSP72 Pinout Diagram (Top View)
5.3 Pin Description
Table 1: Pin Description
QFN | fcCSP | Pin Name Type Drive Initial Description
#Pin | #Pin (Table2) | (MA) State
(Note 1)
1 GND GND Ground
2 D12 VDD_ANA VDD RF VDD
3 E11 RBIAS AlIO External reference resistor pin
4 G1l1 RF_XI Al 40 MHz crystal clock input
5 H12 RF_XO AO 40 MHz crystal clock output
6 Ji1 T™MS DIO 2/4/8/12 I-PU JTAG I/F, SWDIO
7 J9 TCLK DIO 2/4/8/12 I-PD JTAG I/F, SWCLK, General Purpose
Ie]
User Manual Revision 1.7 30-Jun-2023
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QFN | fcCSP | Pin Name Type Drive Initial Description
#Pin | #Pin (Table2) | (MA) State
(Note 1)

8 K10 GPIOCS8 DIO 2/4/8/12 I-PD General Purpose 1/0

9 K12 GPIOC7 DIO 2/4/8/12 I-PD General Purpose I/0

10 L11 GPIOC6 DIO 2/4/8/12 I-PD General Purpose 1/0

11 L9 UART_TXD | DO 2/4/8/12 o] UART transmit data

12 M10 UART_RXD | DI 2/4/8/12 | UART receive data

13 M8 VDD_DIO2 VDD Supply power for digital I/0
GPIOC6~GPIOCS8, TMS/TCLK,
TXD/RXD

14 K8 F_100 DIO External Flash Memory I/F

15 L7 F_101 DIO External Flash Memory I/F

16 J7 F_102 DIO External Flash Memory I/F

17 K6 F_103 DIO External Flash Memory I/F

18 J5 F_CSN DIO External Flash Memory I/F

19 K4 F_CLK DIO External Flash Memory I/F

20 M4 VDD_FDIO VDD Flash 10 Power

21 FDIO_LDO_ | AIO Flash and 10 LDO output and connect

ouT to external cap. For flash LDO

22 L3 VDD_DIG VDD Digital power and connect to external
cap. For DIG LDO

23 H6 RTC_WAKE | DI RTC block wake-up signal

_UP2

24 M2 VBAT VDD Supply power for internal DC-DC,
DIO_LDO, and analog IP

25 L1 DCDC_LX AIO Connection from power MOSFETS to
the Inductor in internal DCDC

26 J1 DCDC_FB AIO Feedback voltage from the output of
the power supply in internal DCDC

27 G1 GPIOA11l DIO 2/4/8/12 I-PD General Purpose 1/0

28 F2 GPIOA10 DIO 2/4/8/12 I-PD General Purpose 1/0

29 H2 GPIOA9 DIO 2/4/8/12 I-PD General Purpose 1/0

30 G3 GPIOA8 DIO 2/4/8/12 I-PD General Purpose /0

31 El GPIOA7 DIO 2/4/8/12 I-PD General Purpose 1/0

32 E3 GPIOA6 DIO 2/4/8/12 I-PD General Purpose 1/0

33 D2 GPIOA5 DIO 2/4/8/12 I-PD General Purpose 1/0

34 F4 GPIOA4 DIO 2/4/8/12 I-PD General Purpose /O

35 C1 vVDD_DIO1 VDD Supply power for digital I/0
GPIOAO~GPIOA11

36 D4 GPIOA3 Al/DIO 2/4/8/12 I-PD Aux.ADC input/General Purpose I/O

37 B2 GPIOA2 Al/DIO 2/4/8/12 I-PD Aux.ADC input/General Purpose 1/O
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QFN | fcCSP | Pin Name Type Drive Initial Description
#Pin | #Pin (Table2) | (MA) State
(Note 1)

38 C3 GPIOA1 Al/DIO 2/4/8/12 I-PD Aux.ADC input/General Purpose /O
39 A3 GPIOAO Al/DIO 2/4/8/12 I-PD Aux.ADC input/General Purpose I/O
40 C5 RTC_XO AO 32.768 kHz crystal clock output
41 B4 RTC_XI Al 32.768 kHz crystal clock input
42 A5 RTC_PWR_ | DI RTC block enable signal

KEY
43 D6 RTC_WAKE | DI RTC block wake-up signal

_UP
44 E7 RTC_GPO DO General Purpose Output
45 A7, VDD_DA VDD Tx DA power and RTC block power

B8 -
46 VDD_PA VDD Supply power for integrated power
amplifier

47 GND GND Ground
48 All ANT Al ANT

fcCSP GND Pin Al, A9, B6, B10, B12, C7, C9, C11, D8, D10, E5, E9, F6, F8, F10, F12, G5, G7, G9, H4, H8,
H10, J3, K2, L5, M6, M12

Note 1  Status of RTC_PWR_KEY is asserted and digital power (VDD_DIG) is stable.

Table 2: Pin Type Definition

Pin Type Description Pin Type Description

DI Digital input Al Analog input

DO Digital output AO Analog output

DIO Digital input/output AIO Analog input/output

DIOD Digital input/output open drain BP Back drive protection

PU Pull-up resistor (fixed) SPU Switchable pull-up resistor
PD Pull-down resistor (fixed) SPD Switchable pull-down resistor
PWR Power GND Ground

5.4 Power Supply

54.1 Power Management

The DA16200 has one internal DC-DC converter and multiple LDOs to supply power to all internal
sub-blocks. Power management performs the on-off control of these regulators and is implemented
through the register setting inside the RTC block.
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VDD_PA, VDD_RF

QFN,
fcCSP normal power O‘L_Jfry fcCSP low power RF Block
DCDC 1.4V
VBAT
| piG.Lbo 1.1V | Digital Core /
Memory
RTC Block
FDIO_LDO [-8Y, Flash control

VvDD_FDIO
f—o— / External

7 Flash Memory

Using the same power supply as VDD_DIO1
external device ( ex.CPU) ( 1.8V or 3.3V) VDD_DIO2 GPIOs

Figure 3: Power Management Block Diagram

Details of the internal DC-DC converters and LDOs are explained below:
e DC-DC converter: from the power supply of external VBAT input, it generates 1.4 V power for
the digital LDO and RF block

e LDO for digital Blocks: from the DC-DC output, it generates 1.1 V power which is used for
digital blocks

e | DO for I/O and external flash memory:
O This LDO output is used only for 1.8 V digital 1/O applications

o From external VBAT power input, it generates 1.8 V output voltage which is used for digital
1/0 power domain in 1.8 V digital I/0 applications

It is also used for external flash memory

o For 3.3 V digital /0 applications, external power (3.3 V) is directly supplied for digital 1/0
power

e FDIO_LDO_OUT supports only 1.8 V

Internal DC-DC converters and LDOs generate enough power for all of the DA16200's internal sub-
blocks.

The sequence after the initial switching from power-off to power-on of DA16200 is shown in Figure 4.

The RTC_PWR_KEY is a pin that enables the RTC block of DA16200. Once RTC_PWR_KEY is
enabled after VBAT power is supplied, all the internal regulators are switched on automatically in the
sequence pre-defined by the RTC block.

Once RTC_PWR_KEY is switched on, LDOs for both XTAL and digital /O are switched on shortly
and then the DC-DC regulator is switched on according to the pre-defined interval. The enabling
intervals can also be modified in the register settings after initial power-up.
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Figure 4: Power on Sequence

Table 3: Power On Sequence Timing Requirements

Name Description Min Typ Max Unit
TO VBAT power-on time from 10 % to 90 % of VBAT ms
T1 10 voltage and VCC supply 0 ms
T2 RTC_PWR_KEY turn-on time from 50 % VBAT to 50 5*T0 ms
% POWER_KEY * Note 1
T3 Internal RC oscillator wake-up time 217 ps
Note 1  If the TO = 10 ms to switch on VBAT, the recommended T2 is 50 ms for the safe booting operation. It

would be externally controlled by MCU or it would be implemented using RC filter at the input of
RTC_PWR_KEY. The recommended C is 470 pF or 1 uF (not to exceed 1 pF) and R value is chosen to have T2
delay. For example, R and C values will be 82 kQ and 1 pF when TO = 10 ms.

Table 4: Power Pin Descriptions

QFN | fcCSP | Pin Name Type Description

#Pin | #Pin

1 GND GND Ground

2 D12 VDD_ANA VDD RF VDD

13 M8 VDD_DIO2 VDD Supply power for digital /0
GPIOC6~GPIOCS8, TMS/TCLK, TXD/RXD

20 M4 VDD_FDIO VDD Flash 10 Power

21 FDIO_LDO_OuUT AIO Flash and 10 LDO output and connect to external
capacitor for flash LDO

22 L3 VDD_DIG VDD Digital power and connect to external cap for DIG
LDO

24 M2 VBAT VDD Supply power for internal DC-DC, DIO_LDO, and
analog IP

25 L1 DCDC_LX AlIO Internal DC-DC feedback input for digital block
supply

26 J1l DCDC_FB AlO Internal DC-DC feedback output for digital block
supply

35 C1 VDD_DIO1 VDD Supply power for digital /0
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GPIOAO~GPIOA11
45 A7 VDD_DA VDD Tx DA power and RTC block power
46 B8 VDD_PA VDD Supply power for integrated power amplifier
47 GND GND Ground

fcCSP GND Pin: A1, A9, B6, B10, B12, C7, C9, C11, D8, D10, F6, F8, F10, F12, G5, G7, G9, H4, H8,
H10, J3, K2, L5, M6, M12, E5

54.2 VBAT

The DA16200 can operate one source for an I/O interface and internal power source (LDO and DC-
DC converter), so it is important to reduce the noise component on this power line. All the input de-
coupling capacitors should be located nearby the DA61200 IC and the thickness of power traces
should be higher than 0.3 mm.

The operating voltage level of VDD is from 2.1 V to 3.6 V. This allows the use of two alkaline
batteries.

5.4.3  Internal DC-DC (DCDC_LX and DCDC_FB)

The DA16200 contains one DC-DC converter for the analog and digital parts. This DC-DC converter
needs to connect a series 4.7 pH power inductor for high-power efficiency and a shunt 10 pF
capacitor to reduce switching noise, so the inductor and capacitor should be located as close as
possible for stable power supply. And 1 pF bypass capacitors are required for the power supply.

544 VDD_DA and VDD_PA

The DA16200 supports a low power TX mode for special applications which do not require high
power output for TX. The fcCSP package type can support both low and normal TX power modes
whereas the QFN package type only supports the normal TX power mode.

The difference between the low and normal power TX modes is with the connection of VDD_PA and
VDD_DA. Those VDDs are connected to VBAT in normal power TX mode and connected to the
DCDC output in low power TX mode. See Figure 5 below for the VDD connection and see the
application examples of both normal and low power TX modes in Figure 63 and Figure 64 in the
datasheet Ref. [1].

VDD_PA, VDD_RF
QFN,
feCSP normal power _ ,_feCSP low power RF Block
DCDC 1.4V
VBAT

Figure 5: High/Low TX Power Mode Connection

The typical TX output power at 1 Mbps DSSS is 18.5 dBm in normal power TX mode and 9.5 dBm in
low power TX mode. See the datasheet for detailed performance in Section 5.4. of the datasheet
Ref. [1].

545 VDD_ANA

VDD_ANA is connected to DC-DC output.
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5.4.6 VDD _DIG
VDD_DIG is not connected to the power supply but requires 470 nF bypass capacitor.

5.4.7 VDD_FDIO and FDIO_LDO_OUT

VDD_FDIO is connected to VDD of flash memory. This pin can be connected to FDIO_LDO_OUT
when 1.8 V VDD of flash memory is used.

FDIO_LDO_OUT is internal LDO output of the DA16200 for flash memory. The voltage level of
FDIO_LDO_OUT is 1.8 V, so this pin can be used when 1.8 VV VDD of flash memory is used.
FDIO_LDO_OUT is turned off in sleep mode to reduce the power consumption.

When 3.3 V VDD of flash memory is used, an additional load switch to control the flash VDD is
needed to reduce the power consumption in sleep mode.

5.4.8 VDD_DIO1 and VDD_DIO2

These are the 1/0 voltage pins of the DA16200 chip should be set to the same voltage level as the
I/O pins of a connected external device such as an MCU. The DA16200 can support both 1.8 V and
3.3 V for I/O voltage.

5.5 RBIAS
RBIAS (#3 of QFN and #E11 of fcCSP) determine the bias current of DA16200.

1 % tolerance of 30 kQ of resistor should be adopted to this pin to minimize the variation of current
consumption.

56 RF

The RF application circuit is important to achieve optimum performance from the device. An improper
circuit and layout can cause performance degradation for sensitivity, output power, error vector
magnitude (EVM) and spectral mask.

56.1 Antenna

The antenna is the element used to convert the guided waves on the PCB traces to free-space
electromagnetic radiation. The position and layout of the antenna is very important to increase
coverage and data rates. Section 5.6.2 has details on the tested antenna components.

5.6.2 Antenna Information of DA16200MOD

The DA16200 chip antenna type module (DA16200MOD-AAC4WAS32) includes a 2.4 GHz chip type
antenna. See the antenna information below.
e Part number: WALSIN RFECA32160AM1T62

o Datasheet: http://www.passivecomponent.com/wp-
content/uploads/2018/10/ASC_RFECA3216060A1T_V09.pdf

o Walsin homepage: http://www.passivecomponent.com/

o Antenna product page: http://www.passivecomponent.com/product-
search/Antenna/?c2VsZWNO0%5Bseries%5D%5Bvalue%5D=Chip+Antenna+%28BT%2C+Wi
fi+BAND%29

e Dimension
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Figure Symbol Dimension (mm)
W= T=
16£0.2mm 0.6 £0.1 mm L 3.10+0.20
| E w 1.60 £0.20
E|l o
S
S| 9 T 0.60+0.10
M| <
]
—
B A 0.25+0.20

Figure 6: Tested Antenna Dimension

e Tested Antenna Usage Example

13.5 mm

7.5 mm

Figure 7: Tested Antenna Usage

e Radiation Pattern
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Ch3. TIS 3D Graph.

Unit : dBm Unit : dBm
Test Channel 2412 CH | 2442 CH | 2462 CH Test Channel 2412 CH | 2442 CH | 2462 CH
IRIES] 72.28 72.49 72.46 TRP (@307) 12.14 11.31 10.75
Max. 75.51 76.02 76.52 Maxc. 15.92 15.24 15.69
Min 67.29 67.38 64.82 Min. 7.11 6.17 5.42
NHPIS 30 70.98 71.12 71.02 NHPRP 30° 10.89 9.98 9.38
UHIS 70.70 70.97 70.99 UHRP 10.51 9.84 9.29
UHIS Ratio 55.27 56.61 57.46 UHRP Ratio 54.70% 56.48% 57.63%
Conduction 108.00 108.00 108.00 Conduction 24.00 24.00 24.00
Ch1. TIS 3D Graph. Ch2. TIS 3D Graph.

Below is the consideration for the antenna part.

1.

ok wD

5.6.3

Put the antenna on the edge or corner of the PCB.
Signal lines should not be routed across the antenna elements on any layer of the PCB.
The ground is needed for copper keep-out on all layers, including inner layers.
Matching components for the antenna are needed to optimize each board.

The return loss measured at the matching components of the antenna needs to be better
than -10 dB to get the optimum system performance.

RF Input Requirements

Figure 8: Tested Antenna Radiation Pattern

The RF part should have matching components and an RF filter to suppress any harmonic element.
A passive filter which is made by lumped components can meet the system requirements because
the DA16200 has good harmonic suppression performance.
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C1 ,, 05pF

|} |
L1 m1.8nH

Cc2 C3
1pFl 1pF_'|'_

Figure 9: LC Filter Circuit Figure 10: LC Filter Layout

The RF line needs to be isolated by using a ground plane with proper clearance to ensure good
performance (output power, EVM, SEM and sensitivity).

5.7 Clock

5.7.1 RF Main Clock (40 MHz)

The DA16200 has a crystal oscillator for the main clock source, which supports the external crystal
clock. Basically, the external clock is 40 MHz. Make sure that the load capacitance is tuned based on
the board parasitic so that the frequency tolerance is within £20 ppm. And the clock line needs to
route closer to the XTAL routing to avoid any phase noise degradation.

The recommended operating conditions are given in Table 5.

Table 5: WLAN Crystal Clock Requirements

Parameter Condition Min Typ Max Units
Frequency 40 MHz
Frequency accuracy Initial + temp + aging -20 +20 ppm
Crystal ESR 50 Q
Load Capacitance (Note 1) 6 8 10 pF

Note 1  Not exceed +20 ppm, there is an internal adjustable shunt capacitor inside the chipset, which must be
written to the OTP block after crystal correction. There is a 0~12.7 pF tunable capacitor inside the
DA16200, to use without shunt capacitors outside, it must be selected a crystal with a load
capacitance of 6~10 pF.

The selected crystal for the DA16200MOD is the 8240000047 of TXC. The crystal specification is
presented in Table 6.

Table 6: Selected Main RF XTAL Specification

Parameter Symbol Min ‘ Typ ‘ Max | Units | Note
Nominal Frequency FL 40.00000 MHz
Oscillator Mode - Fundamental -
Load Capacitance CL 10 pF
Frequency Tolerance - 7 ppm | at25 C+3 T
User Manual Revision 1.7 30-Jun-2023
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Frequency Stability - 13 ppm (ORveefre;)g):g:tiang Oge)mp. range
Operating Temperature - -40 ~ -85 T

Aging - +1 ppm | 5years

Drive Level DL - 100 - uw

Equivalent Series Resistance Rr - - 30 Q

Shunt Capacitance C0O Co - - 2 pF

Insulation Resistance - 500 - - MQ | atDC 100V

Storage Temperature Range - -40 ~ 85 (¢

5711 40 MHz RF XTAL Trimming

The 40 MHz crystal oscillator has trimming capability. The frequency is trimmed by two on-chip
variable capacitor banks. Renesas provides AT GUI tool and the frequency can be tuned easily by
the tool. The tool is available on the Renesas website.

To tune the frequency on DA16200 EVK, do the following:
1. Connect DA16200 EVK to PC and run AT GUI Tool with DA16200 EVK.

o See Ref. [5] for details

2. On Certification tab, transmit CW Tx power.

a. Click Test Mode.

Click CW.

@ ~0ooo0o

User Manual

Click the Select button.

Select desired channel (frequency).
Select power level (0 is maximum power).
Click the Start Tx button.

Check the exact Tx frequency using spectrum analyzer.
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DA16200 DA16600 AT GUI Tool v1.13 - O X
Settings Cerfication QTP Netwok Data Transfer MQTT Client TLS
Mode RX Setting )
Courtry : |KOREA B Channel : |CH1 (2412MHz) v| | StatRX
Test Time : i=] Seconds |
© NET Mode @ TEST Mode (0 forinfite) 0Fy s |[GearSm |
(Wi-Fi Test) (X.RxTes) |A L C /[ s
TX Setting Vaild Packets
O Packet O Cont FCS Emor Packets
Data Rate PHY Emor Packets
B_1Mbps
QOverflow Emor Packets
Data Pattem
ALLO TotalPacket | | Packes
Preamble Packet Amount Success Rate l:] %
11B_LONG 02 Fi Configuration
Size(1~1000 Bytes) {0— Infinity mode) -F Search
200 2 Connect
Shnd GI . G
[] Ovenide CCA Stop TX

Figure 11: Setup for Transmitting CW Tx Power

3. On the OTP tab, check current internal load capacitor value of the DA16200.

a. Select the OTP Enable checkbox.

b. Click the Read XTAL button to check current i
is the value in this example.

nternal capacitor value of the DA16200. ‘0x41’

<« DA16200 DA16600 AT GUI Tool w1.13 - | X
Settings Cerificaton OTF  Network Data Transfer MQTT Client TLS
[ OTP Enable | A [oxa1 | [ Read xTAL |
Power cal (0.2 Ste Ter req ca
Tst 65
Test Test
S ——
Wiite Write Write
MALC Address setup
1st D4:3D:39:11:FF:FF 3d
Wirite
2nd D4:3D:39:E4:2E.04 4h
EX) AA:BB.CC:.DD:EEFF
OTP READ/WRITE
ADDR : Ox LENGTH: [ 1 [&] Read First I!!
S 5 Read White (Check OTP address available )
DATA: O« |

Figure 12: Read XTAL Value

4. On console window, write the desired value.
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a. Enter ‘AT+XTALWR=<value>' command. <value> is desired value and seven-bits to write [h’1 ~
h'7f].
b. Click the Send button.

Console

OK
AT+UOTPRDASC 42C.1

00

0K
AT+XTALRD
Oxd1

0K

Clear A B 1 Send

Figure 13: Write New XTAL Value

NOTE

If the register value is changed significantly, writing the value may not be possible. Change the value within
10.

5. Check Tx frequency change on spectrum analyzer.
6. Repeat steps 4 and 5 to find the correct value.

Renesas highly recommends calibrating the RF XTAL on production line as the frequency tolerance
of Wi-Fi specification is within £20 ppm. See Ref. [4] describes how to adopt the calibration on mass
production. See section 5. XTAL Calibration of UM-WI-011 document.

In the DA16200 module (DA16200MOD), RF XTAL is calibrated. So, customer doesn’t need to think
about the calibration.

5.7.2  RTC Clock (32.768 KHz)

The 32.768 kHz RTC clock source is necessary for the free-running counter in the RTC block.

5.7.2.1 RTC Clock Using Crystal

Table 7 shows the suitable loading capacitor value and required tolerance. Figure 14 shows
connections for the RTC crystal clock.

@
RTCXI e
E3 32768KHz
RTC_XO i
C1

Figure 14: RTC Clock
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Table 7: RTC Crystal Requirements

Parameter Condition Min Typ Max Units
Frequency 32.768 kHz
Frequency accuracy Initial + temp + aging -250 +250 ppm
Crystal ESR 100k Q
Load Capacitance 10 pF
Shunt Capacitance (Note 1) 15 pF

Note 1  External Shunt capacitors C1 and C2 are required for tuning the RTC. On the DA16200MOD, C1 and
C2 are installed with the value of 15 pF.

5.7.2.2 RTC Clock Using an External Clock

When an RTC oscillator is present in the system, the DA16200 can accept this clock directly as an
input. The clock is fed on the RTC_XO line via series capacitor.

Figure 15 shows the external RTC input connection. Table 8 lists the external RTC digital clock
requirements.

RTC_XI
32.768KHz Host System

RTC_XO
c3

Figure 15: RTC for External Connection

Table 8: RTC Crystal Requirements

Parameter Condition Min Typ Max Units
Frequency 32.768 kHz
Frequency accuracy Initial + temp + aging -250 +250 ppm
Vp-p 0.5*VBAT VBAT \%
C3 value 1 uF
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5.8 Serial Flash

5.8.1 Serial Flash Interface

VDD_FDIO >

R5 R6 R7

DNI 10K DNI

F_.CSN I [ 1
FIO1 < 2 7 @ r 03
[ Serial Flash

F 102 > 3 6 @ K
_|_— 5 @ F 00

Figure 16: Serial Flash Application Schematic

The QSPI master supports 4-line SPI communication with commercial flash memory devices and
uses a Motorola SPI-compatible interface among SPI communication modes. The highest
communication speed is the same as the AMBA bus clock, and the speed is adjustable in integer
multiples. The designed QSPI supports 4-/2-/1-line types depending on the purpose. These types
should be combined. Especially when 1-line communication mode is used, it can be used as the SPI
master. Table 9 shows the connections between DA16200 and serial flash.

Table 9: Connections Between DA16200 and Serial Flash

DA16200 Serial Flash
Note

Pin name QFN fcCSP Pin name Pin #

F_100 14 K8 DI/ SI /100 5

F_101 15 L7 DO/SO/101 2

F_102 16 J7 WP /103 3

F_103 17 K6 HOLD / RESET 7

F_CSN 18 J5 CSN/CSB 1 10 kQ pull-up resistor
F_CLK 19 K4 CLK/SCK 6

5.8.2 Serial Flash Selection Guide

SFDP (Serial Flash Discoverable Parameters) is a standard table for the main parameters of serial
flash defined by JEDEC. This is information about the characteristics (access timing, supported
commands, delay parameter) of each serial flash manufactured by various vendors, which should be
optimized for each serial flash.

NOTE

The FreeRTOS SDK supports flash sizes greater than 4MB.

Currently the DA16200 SDK supports SFDP tables for serial flashes listed in Table 10 below.
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Table 10: Recommended Serial Flash List

Vendor Part # Operating VDD (Typ) Memory Size
Adesto (Renesas) AT25SL321 18V 4 MB
Giga Device GD25LQ16C 18V 2 MB
Giga Device GD25LQ16E 18V 2 MB
ISSI 1IS25LQ032B 3.3V 4 MB
MXIC MX25L3233F 3.3V 4 MB
MXIC MX25L25635F 3.3V 32 MB
MXIC MX25R1635F (Note 1) 1.8~3.3V 2 MB
MXIC MX25R3235F (Note 1) 1.8~3.3V 4 MB
MXIC MX25U1635F 18V 2 MB
MXIC MX25U3232F 18V 4 MB
MXIC MX25U3235F 18V 4 MB
Winbond W25Q163V 33V 2 MB
Winbond W25Q323V 33V 4 MB
Winbond W25Q32JW 18V 4 MB
XMC XM25QU16C 18V 2 MB
FM(Fudan Micro) FM25wW32 1.8~3.3V 4MB

Note 1 These parts support both low power and high-performance mode. The DA16200 supports only the part
with high performance mode as default. See part name description of MX25R1635F below and see
the datasheet for details.
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MX 25R 1635F M2 | L O

Note O

—L OPTION 2:

0: RESET#, Manufacturing Location
1: HOLD#, Manufacturing Location
2: RESET#, Manufacturing Location
3: HOLD#, Manufacturing Location

OPTION 1:
L: Ulira Low Power Mode (Default)
H: High Performance Mode (Default)

TEMPERATURE RANGE:
I Industrial (-40°C to 85°C)

PACKAGE:
M1: 8-SOP(150mil)
M2: 8-SOP(200mil)
ZU: 8-USON (2x3mm)
ZN: 8-WSON (6x5mm)
BD: 3-2-3 12-WLCSP

DENSITY & MODE:
1635F: 16Mb

DEVICE:
25R: Wide Range VCC Serial NOR Flash (1.65V-3.6V)

Figure 17: Part Name Description

If customers want to use other types of serial flash, then the extraction (from serial flash
specification) and optimization of the SFDP parameters is needed. And a new serial flash should be
used, the schedule shown in Table 11 is required, which the customer should take into consideration

in their project planning.

Table 11: New Flash Verification Process

Verification process

'D'": date of receiving the board-adopted new serial flash
a. Extract SFDP parameter

-D+10

b. Apply SFDP table to img and function test
-D+15

- Function test in normal condition

c. Reliability test

- Function test in severe condition

-D+21

d. Final SDK release

-D+30
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5.9 External Control Pins

59.1 RTC Power Key (RTC_PWR_KEY)

The RTC_PWR_KEY represents a power key for the RTC block. When this pin is enabled, the RTC
starts to work by following a predefined power-up sequence and eventually all the necessary power
is supplied to all the sub-blocks including the main digital block in the DA16200. When disabled, all
blocks are powered off and this mode is defined as Sleep mode 1. The DA16200 consumes
minimum leakage current in Sleep mode 1.

5.9.1.1 Input High/Low Voltage of RTC Block

The VDD of RTC blocks is VBAT, so DC parameters for RTC block are varied by VBAT. See Table
12 and Table 13 below for references.

Table 12: DC Parameters for RTC Block, 3.3V VBAT

Parameter Symbol | Condition Min Typ Max Units

Guaranteed logic Low

level VSS 0.6 \Y

Input Low Voltage Vi

Guaranteed logic High

2.2 VBAT \Y
level

Input High Voltage ViH

Note 1 RTC block: RTC_PWR_KEY, RTC_WAKE_UP, RTC_WAKE_UP2.

Table 13: DC Parameters for RTC Block, 2.1 V VBAT

Parameter Symbol | Condition Min Typ Max Units

Guaranteed logic Low

level VSS 0.3 \Y

Input Low Voltage Vi

Guaranteed logic High

level 1.6 VBAT \%

Input High Voltage ViH

Note 1 RTC block: RTC_PWR_KEY, RTC_WAKE_UP, RTC_WAKE_UP2.
When MCU controls this pin, the voltage level of control pin from MCU should be checked.

For example, when the VBAT of the DA16200 is 3.3 V and the voltage level of control signal from
MCU is 1.8 V, the RTC_PWR_KEY can’t be operated normally. In this case, the RTC_PWR_KEY
can be controlled by VBAT with RC delay circuit. See Figure 18 below.

59.1.2 Power On Sequence

RTC_PWR_KEY should be enabled after VBAT power is supplied.

When external MCU controls this pin, some delay time is needed between VBAT power-on time and
RTC_PWR_KEY turn-on time.

When external MCU can’t control this pin or MCU is not used, RC delay circuit on RTC_PWR_KEY
should be applied. See Figure 18 below.
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I\
He
Q
H
Q

RTC_WAKE_UP

7 RTC_PWR_KEY

Figure 18: RTC_PWR_KEY Circuit

The recommended C value is 470 nF or 1 uF (not to exceed 1 puF) and R value should have enough
delay between VBAT power-on time and RTC_PWR_KEY turn-on time. For example, R and C value
will be 82 kQ and 1 pF when the VBAT power-on time is 10 msec.

See section 6. Power Management of Ref. [1] for more details and check it carefully.

5.9.2 RTC Wakeup Key (RTC_WAKE_UP and RTC_WAKE_UP2)

This is an input pin for receiving an external event signal from an external device like a sensor. The
RTC block detects an external event signal via this pin and wakes up the DA16200 from Sleep mode
2 or Sleep mode 3.

5.9.2.1 Input High/Low Voltage of RTC Block

RTC_WAKE_UP1/2 are also RTC block, so the input high/low voltage of RTC_WAKE_UP1/2 is
varied by VBAT same as RTC_PWR_KEY. See Table 12 and Table 13 or references and carefully
check the voltage level of external device.

5.9.2.2 Pull-Down Resistor

4.7 kQ pull-down resistor on RTC_WAKE_UP and RTC_WAKE_UP2 pins to avoid the leakage
current. In fact, both pull-up and pull-down are available, but pull-down is better for layout.

When this pin is not used, it can be connected to GND directly without pull-down resistor.

c13 Vi
T i

> =
1WA *
o
=2
IHI
o
= g| «| & =
K
v u| J
g S| S| B E

Figure 19: RTC_WAKE_UP Circuit

5.9.2.3 GPIO Wakeup Pin

The normal GPIO of the DA16200 can support wakeup function when RTC_WAKE_UP1/2 can’t be
used as the voltage level are different. See section 7.4.1 Wake-up Controller of Ref. [1] for details.
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5.10 RTC_GPO
RTC_GPO is an output and high voltage level is ‘VBAT’. This pin has three different functions:

e GPO: This output value can be set as ‘1’ or ‘0’ via register setting. It can keep the value even in
sleep mode.

o The state of RTC_GPO is high when DA16200 is in active and low when DA16200 is in sleep mode 1 or
2.

o External MCU can use this pin for monitoring whether the DA16200 enters sleep 1 or 2.
o The driving current is around 200 uA.
Flash control: when in sleep mode, it becomes ‘0’; when in active mode, itis ‘1’

Sensor wakeup: when the sensor wakeup function is used (see section 9.8.4 Sensor Wake-up’
of Ref. [1]), a programmable periodic signal is provided for an external device. Inside the RTC,
there are registers to set count values

5.11 GPIO Pin Multiplexing

The DA16200 provides various interfaces to support many kinds of applications. By referring to the
pin multiplexing in Table 14, each pin can be controlled according to the required application. Pin
control can be realized through register setting. This device can use a maximum of 16 GPIO pins and
each of the GPIO pin multiplexes signals of various functions. Four pins from GPIOAO to GPIOAS3
multiplex analog signals, which also can be realized through register setting.

Table 14: DA16200 Pin Multiplexing

. spl SPI 12¢ 12¢ SDIO BT Muxed | PinState | Driving Strength
Pin JTAG | Analog SDeMMC 125 |125_Clock| UARTL | UART2

master slave | master | slave slave coex wfAnalog | (nRESET=0) | (Default: 8mA)

GPIOAD CcHo SPI_MISO | 12C_SDA | 12C_SDA BCLK T*D Yes 1-PD 2/4/8/12mA
GPIOAL CHL spI_Mosl | 12¢ CLK | 12¢ Lk WRP MCLK RXD Yes 1-PD 2/4/8/12mA
GPIOA2 CcH2 SPI_CsB 12C SDA SDO TXD Yes 1-PD 2/4/8/12mA
GPIOA3 CH3 SPI_CLK 12C_CLK LRCK | CLK IN RXD Yes 1-PD 2/4/8/12mA
GPIOA4 12C_SDA | I12C_SDA cMD cMD BCLK TXD/RTS No I-PD 2/4/8/12mA
GPIOAS 12¢_CLK | 12¢ CLK LK CLK MCLK RXD/CTS No 1-PD 2/4/8/12mA
GPIOAG SPI_CsB SPI_CsB 12C SDA D2 D3 SDO TXD No 1-PD 2/4/8/12mA
GPIOAT SPI_CLK SPI_CLK 12C_CLK D2 D2 LRCK RXD No 1-PD 2/4/8/12mA
GPIOAS SPI_DIOQ /SPI_MOSI| SPI_MISO | 12C_SDA D1 DL BT _SIGO | BCLK No 1-PD 2/4/8/12mA
GPIOAY SPI_DIO1/SPI_MISO | SPIMOsI | 12¢ cLk Do Do BT SIGL | MCLK No 1-PD 2/4/8/12mA
GPIOA10 spI_DIO2 SPI_MISO WRP__| BT siG2 CLK_IN TXD No 1-PD 2/4/8/12mA
GPIOA1L SPI_DIO3 SPI_MOSI RXD No I-PD 2/4/8/12mA
TCLK/GPIOA1S TCLK No 1-PD 2/4/8/12mA
™S ™S No [ 2/4/8/12mA
UART_TXD No o 2/4/8/12mA
UART_RXD No 1 2/4/8/12mA
GPIOCS oI No 1-PD 2/4/8/12mA
GPIOCT DO RXD No 1-PD 2/4/8/12mA
GPIOC6 NTRST TXD No 1-PD. 2/4/8/12mA

5.12 Interface Pull-Up

It is an open-drain/open-collector communication standard which implies integrated circuits (IC’s)
with different voltage supply rails can be connected for communication. Pull-up resistors need to be
connected from the signal lines to the supply to enable communication.
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5.12.1 12C
VDD_IO >
o o
o _u:(
@l 12C_CLK
DA16200 - - o son
Figure 20: 12C Pull-Up Resistors
The pull-up resistance value is a function of rise time.
Rp= T/ (0.8473 x Cb)
X Trrise time, Cp: capacitive load for each bus line
Table 15: Parameters from 12C Specification
Parameter Symbol Fast Mode High Speed Mode Unit
Min Max Min Max
Rise time of both SDA and SCL TR 0.02 0.3 - 0.05 us

Cp can be different from developer’s board layout. So, it is preferred to calculate the pull-up resistor
value according to layout condition.

5.12.2 SDIO
VDD_I0 I————o—
gl &l 2| & &
(| @ 5D.CLK
(| o—@ SD.CVD
(I o @ 5D.D0
DA16200 (I ' @ 5D D
(| * a D2
(| * @ 5D D3

Figure 21: SDIO Pull-Up Resistors
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The recommended pull-up resistor value range is between 10 k and 100 k. In addition, this value

affects signal rise time and leakage current.

5.13 PCB Layout

5.13.1 Grounding

Make the internal ground area as solid as possible. Do not break the ground into pieces

e Provide good solid ground by using multiple vias

Fill as much ground as possible in the area between the walls of shield cavities and the outline of

the RF section
e Connect each ground pin or via to the ground plane individually
Put the Ground via on the PAD of the QFN package

Figure 22: Ground Vias on PAD

5.13.2 Layout Example: DA16200MOD

Top Layer
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Layer 3 Bottom Layer

na IIIIIIIIIIIH

Figure 23: DA16200MOD 4-Layer PCB Example
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5.13.3 Recommended Footprint

Unit: mm

B 6.6
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Figure 24: DA16200 Ground Footprint
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6 DA16600

The DA16600 provides a high level of integration for a battery based wireless system supporting
integrated IEEE 802.11 b/g/n and Bluetooth V5.1. The DA16600 is designed to address the needs of
battery-based devices that require minimal power consumption and reliable operation.

VBAT_BLE
DA1 6600 PO_10
MOD Series PO_11
PO_5
NC PO_7
PO_2 PO_8
PO_6 PO_9
@] 6o TP
TEST or NC TP
6] anD GPIOA2
RTC_PWR_KEY GPIOA3
TP VDD_DIO1
[[97] rRTC_GPO s
™S GND TP
TCLK GPIOA6
GPIOC_8 GPIOA7
GPIOC_7 GPIOA8
GPIOC_6 GPIOA9
UARTO_TXD GPIOA10
UARTO_RXD §| GPIOA11
VDD_DIO2 § % GND
8T :88cppf2g owbd
= GENHEEEEE
(o] o (o] o (o] o (o] (@] o

Figure 25: DA16600 51-Pins Pinout Diagram (Top View)
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6.1 Pin Description

Table 16: Pin Type Definition

#Pin | Pin Name Type Drive Reset | Related Description
(mA) State | Device

1 NC Al DA14531 Not Connect

2 PO_2 DIO DA14531 General Purpose /0,
JTAG I/F, SWCLK

3 PO_6 DIO DA14531 Internally connected to
RF switch
Note 1

4 GND GND Common Ground

5 TEST or NC Al Common Chip antenna type:
RF_Test
u.FL connector type: NC

6 GND GND Common Ground

7 RTC_PWR_KEY DI DA16200 RTC block enable signal

8 TP DNC DA16200 RTC block wake up
signal is internally
connected
Note 1

9 RTC_GPO DO DA16200 Sensor control signal

10 T™MS DIO 2/4/8/12 I-PU DA16200 JTAG I/F, SWDIO

11 TCLK DIO 2/4/8/12 I-PD DA16200 JTAG I/F, SWCLK,
General Purpose 1/0

12 GPIOC_8 DIO 2/4/8/12 I-PD DA16200 General Purpose /0

13 GPIOC_7 DIO 2/4/8/12 I-PD DA16200 General Purpose /0

14 GPIOC_6 DIO 2/4/8/12 I-PD DA16200 General Purpose /0

15 UARTO_TXD DO 2/4/8/12 (0] DA16200 UART transmit data

16 UARTO_RXD DI 2/4/8/12 I DA16200 UART receive data

17 VDD_DIO2 VDD DA16200 Supply power for digital
I/0
GPIOC6~GPIOCS,
TMS/TCLK, TXD/RXD

18 TP DNC DA16200 F_100 is internally
connected to Flash
Memory

19 TP DNC DA16200 F_CLK is internally
connected to Flash
Memory

20 TP DNC DA16200 F_103 is internally
connected to Flash
Memory

21 GND GND Common Ground

22 GND GND Common Ground
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#Pin | Pin Name Type Drive Reset | Related Description
(mA) State | Device

23 TP DNC DA16200 F_IO1 is internally
connected to Flash
Memory

24 TP DNC DA16200 F_CSN is internally
connected to Flash
Memory

25 TP DNC DA16200 F_102 is internally
connected to Flash
Memory

26 RTC_WAKE_UP2 DI DA16200 RTC block wake-up
signal

27 GND GND Common Ground

28 VBAT_3V3 VDD DA16200 Supply power for internal
DC-DC, DIO_LDO, and
Analog IP of DA16200

29 GND GND Common Ground

30 GND GND Common Ground

31 GND GND Common Ground

32 GPIOA11 DIO 2/4/8/12 I-PD DA16200 General Purpose /0

33 GPIOA10 DIO 2/4/8/12 I-PD DA16200 General Purpose /0

34 GPIOA9 DIO 2/4/8/12 I-PD DA16200 General Purpose /0

35 GPIOA8 DIO 2/4/8/12 I-PD DA16200 General Purpose /O

36 GPIOA7 DIO 2/4/8/12 I-PD DA16200 General Purpose /0

37 GPIOA6 DIO 2/4/8/12 I-PD DA16200 General Purpose /0

38 TP DNC 2/4/8/12 I-PD Common GPIOAS of DA16200 is
internally connected to
PO_3 of DA14531 Note 1

39 TP DNC 2/4/8/12 I-PD Common GPIOA4 of DA16200 is
internally connected to
PO_4 of DA14531 Note 1

40 VDD_DIO1 VDD DA16200 Supply power for digital
I/0
GPIOAO~GPIOAll

41 GPIOA3 Al/DIO 2/4/8/12 I-PD DA16200 Aux. ADC input/General
Purpose 110

42 GPIOA2 Al/DIO 2/4/8/12 I-PD DA16200 Aux. ADC input/General
Purpose 110

43 TP DNC 2/4/8/12 I-PD Common GPIOAL of DA16200 is
internally connected to
PO_0 of DA14531 Note 1,
Note 2

44 TP DNC 2/4/8/12 I-PD Common GPIOAO of DA16200 is
internally connected to
PO_1 of DA14531 Note 1

45 PO_9 DIO 35/0.3 I-PD DA14531 General Purpose I/O,
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#Pin | Pin Name Type Drive Reset | Related Description
(mA) State | Device

UART Debug TXD
46 PO_8 DIO 35/03 I-PD DA14531 General Purpose /0O,

UART Debug RXD
47 PO_7 DIO 35/03 I-PD DA14531 General Purpose /O
48 PO_5 DIO 3.5/0.3 I-PD DA14531 General Purpose /0
49 PO_11 DIO 3.5/0.3 I-PD DA14531 General Purpose I/0
50 PO_10 DIO 3.5/03 I-PD DA14531 General Purpose /O
51 VBAT_BLE VDD DA14531 Supply power for

DA14531

Note 1  Pin3, Pin8, Pin 38, Pin 39, Pin 43, and Pin 44 are connected internally so these pins can't be used as
GPIO or as wake up input in application system.

Note 2 PO_O has a reset function, but it is shared with GTL. It is recommended to connect the
remaining GPIO as an additional reset function when PO_0 is not available for reset in abnormal
situations.

This device provides various interfaces to support many kinds of applications.

In DA16200, it is possible to control each pin according to the required application in reference to the
pin multiplexing illustrated in Table 17. Pin control can be realized through register setting.

In DA14531, I/O pin assignment can be configured by the SW and is organized into the Port 0.

See the datasheet and user manual of DA16200 and DA14531 respectively for detail information.

6.2 GPIO Pin Multiplexing

Table 17: DA16600 Pin Multiplexing

SPI
master

12C
master

Pin State | Driving Strength
wfAnalog | (nRESET=0) | (Default:8mA)

GPIOA2 SPI_CSB 12C_SDA sDO 2/4/8/12mA
GPIOA3 CH3 SPI_CLK 12C_CLK LRCK | CLK_IN 2/4/8/12ma

GPIOA6 SPI_CSB SPI_CSB 12C_SDA No 2/4/8/12mA
GPIOAT SPI_CLK SPI_CLK 12C_CLK LRCK No I-PD 2/4/8/12mA
GPIOAS SPI_DIOQ /SPI_MOSI | SPI_MISO | 12C_SDA BT _SIG0| BCLK No I-PD 2/4/8/12mA
GPIOA9 SPI_DIO1/SPI_MISO [ SPI_MOSI | 12C_CLK BT SIG1| MCLK No I-PD 2/4/8/12mA
GPIOA10 SPI_DIO2 SPI_MISO BT_SIG2 CLK_IN | TXD No I-PD 2/4/8/12mA
GPIOA11 SPI_DIO3 SPI_MOSI RXD No I-PD 2/4/8/12mA
TCLK/GPIOAL5 | TCLK No I-PD 2/4/8/12mA
™S T™MS No 1-PU 2/4/8/12mA
UART_TXD No o] 2/4/8/12mA
UART_RXD No | 2/4/8/12mA
GPIOC8 TDI No I-PD 2/4/8/12mA
GPIOC7 TDO RXD No I-PD 2/4/8/12mA
GPIOC6 NTRST TXD No I-PD 2/4/8/12mA

Within the DA16600 module, various pins of the DA16200 and the DA14531 are internally connected
and therefore cannot be used as GPIOs and are marked as TP (test points) on the DA16600MOD
package. The GPIOs which are not available are:
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e DA16200: GPIOAO, GPIOA1, GPIOA4, GPIOAS
e DA14531: PO_0, PO_1, PO_3, PO_4, PO_6

Due to these internal connections, the SDIO, SDeMMC and UART1 interfaces of the DA16200 are
not available.

To support Bluetooth Coexistence, P06 of the DA14531 (which is internally connected to the RF
switch) must be connected to a DA16200 GPIO pin as follows:

e For 1 pin Bluetooth Coexistence, connect PO_6 to GPIOA10
e For 3 pin Bluetooth Coexistence, connect PO_6 to GPIOA9

If GPIOA9 or GPIOA10 is used for Bluetooth Coexistence, then it cannot be used as a GPIO.

6.3 RF

DA16600MOD contains both Wi-Fi and Bluetooth chipsets with a SPDT RF switch to select which
chipset uses the RF. The RF path can be changed using the coexistence pin.

® |ogic Low: Wi-Fi Path
e Logic High : BLE Path

DA16600
DA16200
Ant } { SPDT GTL
DA14531
|
[
CO-EX CO-EX

Figure 26: DA16600 RF Diagram

6.3.1 WI- Fl and BT Coexistence

Table 18: Coexistence Connection

DA14531 part DA16200 part Function
PO 5 GPIOA 8 Wi-Fi_ACT
PO_6 GPIOA 9 BT_ACT
PO_7 GPIOA_10 BT_PRIO

6.3.2 DA14531 Test

It is recommended that the following two Pins for BLE RF test if it should be performed.
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e PO _5 (#48 of DA16600MOD), it is required when DTM Test with SmartSnippets tool to download
the binary (prod test 531 1wire P05.bin) for BLE RF test.

O The pre-buitt prod_test 531 1wire_P05.bin located in DA14531 SDK of DA16600 SDK:

\DA16200 DA16600_SDK _FreeRTOS Manufacture *utiliiy\combo\dal4531 sdk v 6.0.14.1114\6.0.14.1114
\binaries\da14531\prod_test\

e PO _0 (#43 of DA16600MOD), it is required when DTM Test with SmartSnippets tool for BLE
reset.

6.4 PCB Layout

6.4.1 Layout Example: DA16600

Top Layer Layer 2

Layer 3 Bottom Layer

0000O0CO0OCO
0000O0QCOO
o0000O0O0
o0000O0O0

000000O0COOO
2]
(o]
o}
00000O0QOCDO0OCO
o
o
o
o
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0000O0CO0QCOO0
0o0000O0CDO0OCO
©o0000O0O0OO0
o0000O0CO0OCO
0000000
0000O0QCOO
000000
0000O0OCO0OO
©o0000O0CO0

00000O0OCO0
0000O0CO0OO
00000DO0CO
00000O0CO0
0000O0CO0OO

o0o0000O0O0QCO0
o0

000

Figure 27: DA16600 4-Layer PCB Example
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6.4.2

Recommended Footprint

Unit : mm
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Figure 28: DA16600 Ground Footprint
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Appendix A Antenna diversity function

The DA16200 and DA16600 provide an antenna switching diversity function to improve antenna
performance in a multi-path environment. The PHY HW block measures the Received Signal
Strength Indicator (RSSI) of each antenna and selects the antenna with the largest RSSI. The
selected antenna is also used for transmission. An external switching element is required to use the
Antenna Switching Diversity function. Switch control is done through a GPIO. Two GPIOs are
available for switch control. For this purpose, select any of unused pins among the GPIO pins. The
control signal can be changed with a register setting to match the external switching device. This
function applies to single chip such as QFN or fcCSP, but not to DA16200MOD products with
Antenna.

Antenna‘t

RF switch DA16200

Antenna2

il Hll ANT

GPIO

"

Figure 29. Antenna Switch Internal Block Diagram

72

A.1 Register Set

Antenna Switching Diversity uses the registers mentioned in the tables below.

Table 19: GPIO Alternate Functions (0x4001003C)

Bit Mode Symbol Description Reset

Alternate Function output enable
[12] : UART2_TXDOE enable
[11] : UART1_TXDOE enable
[10] : UARTO_TXDOE enable
[9] : RF_SW2 enable
[8] : RF_SW1 enable
[7] : mSPI_CSBJ[3] enable (1=enable)
12:0 R/W FUNC_OUT_EN 0x0000
[6] : mSPI_CSBJ[3] enable
[5] : mSPI_CSBJ[1] enable
[4] : Ext_Intr enable
[3] : PWM_OUTI3] enable (1=enable)
[2] : PWM_OUTI3] enable
[1] : PWM_OUTI1] enable
[0] : PWM_OUTI0] enable

This register is responsible for designating the GPIO port as one of the alternate functions. Bit[9:8]
should be set to ‘1’ for RF switching signals used for the Antenna Switching Diversity function.
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Table 20: RF Switch Output Select (0x40010FC8)

Bit Mode Symbol Description Reset

RF_SWI[1:0] port selection
15:0 R/W RF_SW_OUTSEL [7:4] :portsel of the RF_SW2 0x0000
[3:0] :portselofthe RF_SW1

This register is responsible for selecting the GPIO ports to use for the RF switch control signals
generated by the PHY HW after measuring the RSSI of each antenna.

When GPIOA[11] needs to be used for RF_SW2 while GPIOA[10] is used for RF SW1, 0xBA should
be set, in which ‘B’ is for GPIOA[11] and ‘A’ for GPIOA[10].

Table 21: RF_Interface_Control (0x60C0C000)

Bit Mode Symbol Description Reset

19:18 RIW AN_SW_Value2for DIV RF switch signals values when ANT2 2501
selected

17:16 RIW AN_SW Valuelfor DIV RF switch signals values when ANT1 2610

selected

This register is responsible for setting values for the RF switching signals RF_SW1 and RF_SWwW2.

Table 22: Antenna Switching Enable (0x60C036F0)

Bit Mode Symbol Description Reset
4 R/W ANT_DIV_MODE_EN | 1 for enable. 1'b0

This register enables the automatic Antenna Switching operation, when set.

The PHY HW will measure the RSSI from both antennas and select the one with the strongest RSSI
generating RF switching control signals of RF_SW1 and RF_SW2 automatically.

If software control is preferred over automatic antenna switching control, this register should not be
enabled. This will disable the automatic antenna switching operation of the PHY HW.

For manual control, the following registers are used to control the RF switch.

Table 23: Data Direction Set (0x40010010)

Bit Mode Symbol Description Reset

GPIO Data output enable set
15:0 R/W DataOut_Set 1 = Enable Output 0x0000
0 = Enable Input

Table 24: Data Out (0x40010004)

Bit Mode Symbol Description Reset
Antenna Number to select

15:0 R/W AS_VALUE 0: Antenna 1 0x0000
1. Antenna 2

When this register is set to value ‘1’, the antenna with AS_VALUE in the Data direction setting
register will be selected and RW_SW1 and RF_SW2 must be disabled in the GPIO Alternate
Functions register.
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Appendix B Hardware Check List

When creating a schematic, make sure to check the checklist for each application listed below to
complete the correct schematic.

B.1

B.1.1

DA16200 On Board

c1

[SER Mote: Remove R3 and €12 when MCU controls *RTC_PWR_KEY'
= o]
[ c12
RF1,————-—-——- 1 E Hr
Lo R4 i
| . AW =c11 210
| YV g | 5 & O K
| L2 H ° g o
| = -
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VDD_ANA VDD_DIO1
21 RBIAS GPIOA4
I DA16200 s I
1H RF_XI 5o
c2 = GPIOAS - <]
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e UART TXD DCDC_FB
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Q J T c7
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= = I
C6 (3

VDD_FDIO
{ Connect to
External Flash)

Figure 30. QFN Reference for 1.8 V Flash

Table 25: DA16200 QFN Checklist

1,47 VSS GND

24 VBAT Operating voltage 2.1~3.6 V (Typical 3.3 V)

2 VDD_ANA Connect to DCDC output (pin #25/#26 DCDC_FB/DCDC_LX)
VDD_DA, .

45,46 VDD_PA Connect to VBAT (pin #24 VBAT)
DCDC_LX, . .

25,26 DCDC_FB Needs 4.7 uH power inductor and 10 pF capacitor)
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Do not connect to VDD (VBAT or DCDC_FB), just connect to 470 nF bypass

22 VDD_DIG capacitor
1.8 V flash memory: connect to FDIO_LDO_OUT (pin #21) and connect to VDD
20 VDD_FDIO pin of flash, no need load switch
21 FDIO_LDO_O
uT 3.3 V flash memory: connect to 3.3 V or VBAT through load switch and connect
to VDD pin of flash memory
VDD_DIO1, _
13,35 VDD_DIO2 Check 1/0O voltage of MCU (1.8~3.3 V)
3 RBIAS Needs 30 kQ (1%)
4,5 RF_XI, RF_XO | 40 MHz RF XTAL, need to check load capacitance of XTAL (6~8 pF)
RTC_XO, . .
40,41 RTC XI 32.768 KHz RTC XTAL, RTC_XTAL is not needed when sleep mode 1 is used.
48 ANT Need to check the values of input matching and bandpass filter
Input high voltage > 2.2 V @3.3 V VDD (I/O voltage check)
42 RTC_PWR_KE
Y Recommend being controlled by MCU, need RC delay circuit (470 kQ & 1 pF) if
not controlled by MCU.
Input high voltage > 2.2 V @3.3 V VDD (I/O voltage check)
2343 RTC_WAKE_U
0 P 4.7 kQ pull-down resistor (can be removed and RTC_WAKE_UP1/2 can be
connected to GND directly when not used)
6,7 TMS, TCLK JTAG debug, test point
UART_TXD, .
11,12 UART_RXD Console debug, test point
14 F_100 F_SO to pin #5 (DI, Sl or 100) of flash memory
15 F_101 F_Slto pin #2 (DO, SO or 101) of flash memory
16 F_102 F_WP to pin #3 (WP or 102) of flash memory
17 F_103 F_HOLD pin #7 (HOLD, RESET or 103) of flash memory
18 F_CSN F_CS to pin #1 (CSN or CSB) of flash memory, 10 kQ pull-up resistor
19 F_CLK F_CLK to pin #6 (CLK or SCK) of flash memory
44 RTC_GPO Need to check the purpose of this pin when this pin is used
8~10 GPIOC6~C8
27~34 GPIOA4~A11l Need to check GPIO pin mux (see the right table)
36~39 GPIOAO~A3
31, 32 GPIOA6-~A7 Need to disable the WPS/factory reset functions on SDK or add pull-up resistors
to remove the leakage current.
- Check part number of serial flash (see supported flash list)
Serial flash -
= Noted that DA16200 can support only high-performance flash of MXIC.
. Interface Assign 1 GPIO for interrupt when SPI or SDIO is used. (GPIOCS6 is assigned as
interrupt SPI interrupt by default.)

Interface pull-
up

Need pull-up resistors when 12C or SDIO is used.
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GPIOA1Ll is set as interrupt for MCU wakeup by default when AT-CMD function

= MCU interrupt

is enabled.
) _High speed Recommend adding damping resistors (22~33 Q) and need to review the
interface artwork when high speed SPI/SDIO is used.

Need pin out of UART1/2 interface if RF test is needed. (CLI through UARTO is

) RF test also possible for simple RF test.)
B.1.2 fcCSP
Note: Remove R3 and C12 when MCU controls 'RTC PWR KEY' o) L
il E%Q.g | HE’&Z :”
L el 2
2= WA
o
s 0ele e ®
2 :f?g\_lo’\o; V) T \ 9 @ 9 ,::M @ @
rg GPIOA3 "‘E’:"' @ 9 9 @
gam - 0 0 @
= oo = = 0 @ O
& nons 20 06 0 6 6
7z GPIOAT1 @\_@ 9 9 9 @ _ﬁ_“..
mon 00 © 00 &
) 60—
e

GPIOCT 53

K3
GPIOCB
@\@ GPIOCG §§§§

o 0
@'E
®
g

VBAT
2

N

10

10
F l02
VDD DIO2
(1.8V ~ 3.3V)
UART RXD

F_I00
LG,

UART_TXD
<&

Figure 31. fcCSP Reference for Normal Power Mode with 1.8 V Flash

Table 26: DA16200 fcCSP Checklist

Al1,A9
BG,B].O,B VSS GND
12
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C7,C9,C
11
D8,D10
E5,E9
F6,F8,F1
0,F12
G5,G7,G
9
H4,H8,H
10
J3
K2
L5
M6,M12
M2 VBAT Operating voltage 2.1~3.6 V (Typical 3.3 V)
D12 VDD_ANA Connect to DCDC output (pin #J1/#L1 DCDC_FB/DCDC_LX)
Normal Tx power mode: connect to VBAT (3.3 V) (pin #M2 VBAT)
AT,B8 VDD_DA/PA Low Tx power mode: connect to DCDC output (1.4 V) (pin #J1/#L1
DCDC_FB/DCDC_LX)
DCDC_LX, . .
J1,L1 DCDC_FB Needs 4.7 uH power inductor and 10 pF capacitor
L3 VDD DIG Do not connect to VDD (VBAT or DCDC_FB), just connect to 470 nF bypass
- capacitor
1.8 V flash memory: connect to VDD pin of flash, no need load switch
M4 VDD_FDIO 3.3 V flash memory: connect to 3.3 V or VBAT through load switch and
connect to VDD pin of flash memory
VvVDD_DIO1, _
C1,M8 VDD_DIO2 Check /0O voltage of MCU (1.8~3.3 V)
E11 RBIAS Needs 30 kQ (1%)
G11,H12 | RF_XI, RF_XO | 40 MHz RF XTAL, need to check load capacitance of XTAL (6~8 pF)
RTC_XO, 32.768 KHz RTC XTAL, RTC_XTAL is not needed when sleep mode 1 is
B4,C5
RTC Xl used.
All ANT Need to check the values of input matching and bandpass filter
Input high voltage > 2.2 V @3.3V VDD (I/O voltage check)
A5 RTC_PWR_KE
Y Recommend being controlled by MCU, need RC delay circuit (470 kQ and 1
pF) if not controlled by MCU.
Input high voltage > 2.2 V @3.3 V VDD (I/O voltage check)
D6. H6 RTC_WAKE_U
J P, UP2 4.7 kQ pull-down resistor (can be removed and RTC_WAKE_UP1/2 can be
connected to GND directly when not used)
J9,J11 TMS, TCLK JTAG debug, test point
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UART_TXD, .
L9,M10 UART_RXD Console debug, test point
K8 F_100 F_SO to pin #5 (DI, Sl or 100) of flash memory
L7 F_101 F_SI to pin #2 (DO, SO or 101) of flash memory
J7 F_102 F_WP to pin #3 (WP or 102) of flash memory
K6 F 103 F_HOLD pin #7 (HOLD, RESET or 103) of flash memory
J5 F_CSN F_CS to pin #1 (CSN or CSB) of flash memory, 10 kQ pull-up resistor
K4 F CLK F_CLK to pin #6 (CLK or SCK) of flash memory
E7 RTC_GPO Need to check the purpose of this pin when this pin is used
A3,C3,B2 _
D4 GPIOAO~A3
Fél’DZ’ES GPIOA4~AT
: Need to check GPIO pin mux (see the right table)
Ceynrz)=2 GPIOA8~A11l
,G1
L11,K12, _
K10 GPIOC6~C8
E1, E3 GPIOAG~AT7 Negd to disable the WPS/factory reset functions on SDK or add pull-up
resistors to remove the leakage current.
- Check part number of serial flash (see supported flash list)
Serial flash
= Noted that DA16200 can support only high-performance flash of MXIC.
_ Interface Assign 1 GPIO for interrupt when SPI or SDIO is used. (GPIOCES is assigned
interrupt as SPI interrupt by default.)

Interface pull-up

Need pull-up resistors when 12C or SDIO is used.

MCU interrupt

GPIOA11 is set as interrupt for MCU wakeup by default when AT-CMD
function is enabled.

_ High speed Recommend adding damping resistors (22~33 Q) and need to review the
interface artwork when high speed SPI/SDIO is used.
) RE test Need pin out of UART1/2 interface if RF test is needed. (CLI through UARTO

is also possible for simple RF test.)
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B.2 DA16200 MOD

B.2.1 For FreeRTOS SDK

11 and C1 when MCU controls
. KEY'
trolled by MCU, keep R1 and C1

ect to VBAT B

ITAG interface A

GRIO Interface [—D
UART interface for debugging [ s

W

If the RTC_WAKE_UP?2 function & not uesd, r
it @n be connected to the GND

o
E
(=]
o
o
=
o
=
=
=
g
z
&
&

Figure 32. DA16200MOD Reference for FreeRTOS SDK

WDD_DIo2

(1.8 or 3.3v)

Ted Point [ s

Table 27: DA16200MOD Checklist for FreeRTOS SDK

B

GPIO Interface

ne B
36 = =
Ne 1 LT
NC DUF |1uF
GND VBAT_3v3 2 'y VBAT_2VE
RTC_PWR_KEY vDD_pio1 12 VDD._DIOT, (1.8V or 33V)
;
RTC_WAKEUP GRIo A0 2
RTC_SENSOR GPIoAT |22
31 GPIO | nterface
NC GPIOA2
30
TTAG_TMS GPIOA3
- DA16200MQOD
JTAG_TCLK GRIoA |2 UART1_TXD
GPOG GPIOAS |28 UART1_RXD
GPIOG GPIoAS 1L WPs
GPIO G5 GPIoAT7| 20 Factory_reset
UARTO_TXD GRIDAS [ 2
24 GPIC Interface
UARTO_RXD GPioAg | 24
& S S R
o ‘ |
=~ 8 o -
§ 2 z 2 | 470 ama | |
— (=] p¥4
22188588843 ¢E¢ l--3-3--7"
o = LLI u_l I_LI u_‘ u.l I_LI (L] (4]
4] 5] 1] 7] 18] 19] 2] 2] 2] 23 If you use it as GPIO function, you don't need full-up resistor

1,6,36,37 NC Not connect
2 GND GND
35 VBAT_3V3 Operating voltage 2.1~3.6 V (Typical 3.3 V)
VvDD_DIO1, _
15,34 VDD_DIO2 Check I/O voltage of MCU (1.8~3.3 V)
Input high voltage > 2.2 V @3.3V VDD (/O voltage check)
3 RTC_PWR_KE
Y Recommend being controlled by MCU, need RC delay circuit (470 kQ &
1 pF) if not controlled by MCU.
4,14 Input high voltage > 2.2 V @3.3 V VDD (I/O voltage check)

User Manual

Revision 1.7

30-Jun-2023

CFR0012

47 of 56

© 2023 Renesas Electronics



UM-WI-006

LENESAS

DA16200 DA16600 Hardware Design Guide

RTC_WAKE_U | 4.7 kQ pull-down resistor (can be removed and RTC_WAKE_UP1/2 can
P, UP2 be connected to GND directly when not used)
JTAG_TMS, .
7,8 JTAG_TCLK JTAG debug, test point
UARTO_TXD, .
12,13 UARTO_RXD Console debug, test point
16~21 F_xx Test point
5 RTC_SENSOR | Need to check the purpose of this pin when this pin is used
9~11 GPIOC6~C8
Need to check GPIO pin mux (see the right table)
22~33 GPIOAO~A11l
26, 27 GPIOAG~A7 Negd to disable the WPS/factory reset functions on SDK or add pull-up
resistors to remove the leakage current.
_ Interface Assign 1 GPIO for interrupt when SPI or SDIO is used. (GPIOCE6 is
interrupt assigned as SPI interrupt by default.)

Interface pull-up

Need pull-up resistors when 12C or SDIO is used.

MCU interrupt

GPIOA11 is set as interrupt for MCU wakeup by default when AT-CMD
function is enabled.

_ _High speed Recommend adding damping resistors (22~33 Q) and need to review
interface the artwork when high speed SPI/SDIO is used.
) RE test Need pin out of UART1/2 interface if RF test is needed. (CLI through

UARTO is also possible for simple RF test.)
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B.2.2

External Power Control  me—

Input high voltage of this pin>2.2V @33V VDD

For Linux Driver

=
I

JTAG debug
JTAG_TMS

JTAG debug
JTAG_TCLK

UART2 for AT-CMD")
UART2_RX

UART2_TX
UARTO_TX
UARTO_RX

UARTO for console debug

UARTO for console debug

NC

27 eno

[[37] RTC_PWR_KEY
[ rTc_wAKE_UP
[[57] RTC_SENSOR
& ne
JTAG_TMS
JTAG_TCLK
3] cpiocs
GPIOC7
GPIOCE
UARTO_TXD
UARTO_RXD

RTC_WAKE_UP2

DA16200MOD

GND

VOD_DIO2
F_Cs

[15]
[16]
@377 F_io1
[18]
[19]

F_I102
F_I00

F_I03

(0]
=]

F_ClK

[227] cpioa11
[237] cpioa10

ne 37
ne (56

VBAT_3v3 [[35]
vop_pio1 [[347]
GPIoAO [[33]]
GPIOA1 [[32]
GPloA2 [[31]
GPIOA3
GPIOA4
GPIOAS
GPIOAG
GPIOA7
GPIoAS [[25]
GPIOA9

—Hn

2.1~36V
« VBAT3V3

L% o VDD_DIOT

Note 1): Only for standalone application
Not supported on Linux driver.

Figure 33. DA16200MOD Reference for Linux Driver
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1.62-3.6V
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SPLIRQTX
SPLIRQ1
SPI_LIRQ2
SDIO_CMD

SDIO_CLK
SPI/SDIO to Host

SPI_CSB/SDIO_DAT3
SPI/SDIO to Host

SPI_CLK/SDIO_DAT2
SPI/SDIO to Host

SPI_MISO/SDIO_DAT1
SPI/SDIO to Host

SPI_MOSI/SDIO_DATO

SPLIRQRX
SDIO to Host
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B.3

B.3.1

External Power Control =

DA16600

BLE_SWCLK o

For FreeRTOS SDK

HW Reset of DAT4S2)

10uF

rput high voltage of this pin> 2.2v ®3.3v VOO

WIFI_UART2_RX
WIFI_UART2_TX
WIFI_UARTO_TX
WIFI_UARTO_RX

WIFI_TMS
WIFI_TCLK

WIFITAG

WIFI UART

[ &

VDD_DIOZ - l
TuF

J

470 10uF

i

i1
1
External Wake Up

VBAT_3Vv3

Table 28: DA16600 Checklist for FreeRTOS SDK

Pin No.
1,5

Pin Name

NC

Check Point

Not connect

I
DA16600MOD v - g ula IS
P0_10 S BLE SWDIO
PO_11
Fo_s B {Q Pin-out for RF test via DTM (if needed)
= ro_7 (TN Lt LART for
= e ros [EED LR e BLE_DEBUG_RX
= ros ro_s [EED) —~ BLE_DEBUG_TX
.|||_ [ oo ™ f— BLE_URX BLE_RST
5 restorne v BN e — — BLE_UTX
'|||— EET swe crioaz @] e SPILIRQ1 Pin-out for RF test via DTM (if needed)
B nre_pwn_key arica_s [ = FI_IRQZ
™ voo_pic: DN : -q vDO_DIO1
&a ~ BLE Host Interfsce (PO_d of DATS31 e T—'H.u - -
= we ke v EE BLE_UCTS pi s
s GND ™ @8 — — BLE_URTS
[ Teuw srioa_s [EF] -
[ eriocs cpioa_7 360 |
[ ceoc crios_e [EET) ———— SPILMISO
[ seecs asioa_s [ T E spimost
[T vamro_x . crica_so [E3T]
[T ussro rx 3 oeonn [EE fe--e-nqd--dSREICRRIETANCL. MCU_WAKE_UP
[ voo_oicz O oo @@
=g 22222828 o
CEEEEEEELR
L =
TACT = 0()
AAA
yy

Figure 34. DA16600 Reference for FreeRTOS SDK

8,18,19
,20

23,24,2
5

38,39,4
3,44

TP

Test point, do not connect to other components

4,6,21,
22

27,29,3
0,31

GND

GND

28

VBAT_3V3

Operating voltage 2.1~3.6 V (Typical 3.3 V), 10

UF bypass capacitor
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51 VBAT_BLE Operating voltage 1.8~3.3 V (Max 3.3 V), 10 uF bypass capacitor
VDD_DIO1, _
17,40 VDD_DIO? Check 1/0O voltage of MCU (1.8~3.3 V)
Input high voltage > 2.2 V @3.3 V VDD (I/O voltage check)
7 RTC_PWR_KE
Y Recommend being controlled by MCU, need RC delay circuit (470 kQ & 1 pF) if
not controlled by MCU.
Input high voltage > 2.2 V @3.3 V VDD (/O voltage check)
26 RTC_WAKE_U
P2 4.7 kQ pull-down resistor (can be removed and RTC_WAKE_UP1/2 can be
connected to GND directly when not used)
10,11 TMS, TCLK JTAG debug, test point
UARTO_TX, .
15,16 UARTO_RX Console debug, test point
35, 48 GPIOAS8, PO_5 | BT-Wi-Fi COEX: WIFI ACT, need to connect externally
343 GPIOA9, PO 6 BT-Wi-Fi COEX: BT_ACT, need to connect externally (internally connected to
— SPDT)
BT-Wi-Fi COEX: BT_PRIO, need to connect externally, GPIOA_10 can be
SELATY ClForu, (2 ¢ assigned to BT_ACT when 1-pin COEX
2,50 PO _2, PO_10 GPIO of DA14531, can be to assign as JTAG debug port
45,46 PO_8.,9 GPIO of DA14531, can be to assign as UART debug port
GPIO of DA14531, recommend assigning as HW reset pin of DA14531 with
49 PO_11
= GPIOCS8
9 RTC_GPO Need to check the purpose of this pin when this pin is used
12~14 | GPIOC6~C8
32 GPIOA11
Need to check GPIO pin mux (see the right table)
36,37 GPIOA6~A7
41,42 GPIOA2~A3
36, 37 GPIOA6~A7 Need to disable the WPS/factory reset functions on SDK or add pull-up resistors
to remove the leakage current.
) HW reset of Assign HW reset pin for DA14531, GPIOC_8 of DA16200 and PO_11 of
DA14531 DA14531 is recommended.
: Interface Assign 1 GPIO for interrupt when SPI or SDIO is used. (GPIOCE6 is assigned as
interrupt SPI interrupt by default.)

Interface pull-up

Need pull-up resistors when 12C or SDIO is used.

MCU interrupt

GPIOA11 is set as interrupt for MCU wakeup by default when AT-CMD function
is enabled.

. High speed Recommend adding damping resistors (22~33 Q) and need to review the
interface artwork when high speed SPI/SDIO is used.
) DA16200: Need pin out of UART2 interface if RF test is needed. (CLI through
UARTO is also possible for simple RF test.)
RF test

DA14531: Need pin out of #48 PO_5 for 1 wire UART and #43 TP (P0_0) for
DA14531 POR if RF test is needed.
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B.3.2 For Linux Driver

10uF

BLE JTAG

BLE_SWCLK

.||}—

DA16600MOD  vereie

p0_10
P11

vus-

BLE JTAG

BLE UART for Debug

BLE UART for Debug

BLE Host Interface (PO_

BLE Host Interface & BLE Reset (P0_0)

il
| VBAT_BLE

BLE_SWDIO

BLE_DEBUG_RX
BLE_DEBUG_TX

PMOD1_PIN10 (BLE_RESET)
PMOD1_PIN2 (BLE_UART_RX)

—

WIFI SPI IRQ_TX

WIFI SPI IRQ_RX

PMODO_PIN8 (WIFI_SPI_IRQ_TX)
Pin-out for production

- VDD _DIO1

BLE Host Interface (P0_4)

BLE Host Interface (P0_3)

WIFI SPI to Host

WIFI SPI to Host

WIFI SPI to Host

WIFI SPI to Host

Host wake-up _from WIFI?

[I5] TESTorNC
-II}— 6 oo -
External Power Control [ RTC_PWR_KEY GPIOA_3
Input high voltage of this pin>2.2V @3.3V VDD ™ VoD_DIO1
WIFIJTAG [ wre_sro ™
WIFLTMS ——— ™s GND ™
WIFI_TCLK = ek GPIOA_6
227 crioc_s GPioA_7
WIFI_UART2_RX - Y48 UART2 fr ATQMRL 3] cPioc_7 Gpioa_s [35T]
WIFI UART2 for AT-CMD")

WIFI_UART2_TX v f”' o GPiOC_6 GPi0A_S 3T
WIFI_UARTO_TX — [ESN] uARTO_TX o opi0a_10 [330]
WIFI_UARTO_RX —iAl UARTO for Debig UARTO_RX W) MGP\OA 1 32

£ 2

VDD_DIO2  pw—-®- VoD_DIO2 ]

- o N
l L Eg & ow
™ GND
1uF I I
—L_ -
=

BLE-WiFi COEX (BT_ACT) AOAOA
WA

Note 1): Only for standalone application
Not supported on Linux driver.

U

4.7KQ

External Wake Up

]

10uF

i

VBAT_3V3

Figure 35. DA16600 Reference for Linux Driver

Table 29:

DA16600 Checklist for Linux Driver

PMODO_PIN9 (WIFI_SPI_IRQ_RX)

TuF

PMOD1_PIN4 (BLE_UART_CTS) I
PMOD1T_PIN1 (BLE_UART_RTS)
PMODO_PINT (WIFI_SPI_CS)

PMODO_PIN4 (WIFI_SPI_CLK)
PMODO_PIN3 (WIFI_SPI_MISO)

PMODO_PIN2 (WIFI_SPI_MOSI)

MCU_WAKE_UP

Pin Name Check Point
1,5 NC Not connect
8,18,19
,20
TP Test point, do not connect to other components
23,24,2
5
4,6,21,
22
GND GND
27,29,3
0,31
28 VBAT_3V3 Operating voltage 2.1~3.6 V (Typical 3.3 V), 10 pyF bypass capacitor
51 VBAT_BLE Operating voltage 1.8~3.3 V (Max 3.3 V), 10 uF bypass capacitor
VDD_DIO1, N
17,40 VDD_DIO2 Check 1/0O voltage of MCU (1.8~3.3 V)
7 Input high voltage > 2.2 V @3.3 V VDD (/O voltage check)
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Pin Pin Name Check Point

No.
RTC_PWR_KE | Recommend being controlled by MCU, need RC delay circuit (470 kQ and 1
Y UF) if not controlled by MCU.

26 E;—C—WAKE—U Connected to GND as not used normally on Linux driver

10,11 TMS, TCLK JTAG debug, test point
UARTO_TX, .

15,16 UARTO_RX Console debug, test point

333 PO_S6, BT-Wi-Fi single-wire COEX: BT_ACT, need to connect externally (internally

! GPIOA10 connected to SPDT)

2,50 PO_2/10 GPIO of DA14531, can be to assign as JTAG debug port

45,46 P0_9/8 GPIO of DA14531, can be to assign as UART debug port

49 PO_11 GPIO of DA14531

9 RTC_GPO Need to check the purpose of this pin when this pin is used

12 GPIOC8 GPIO of DA16200

13,14 GPIOC7/C6 Can be assigned as Wi-Fi UART2 for AT-CMD for stand-alone application

32 GPIOA1L1L Can_be _aSS|gned as Host wake-up from Wi-Fi for AT-CMD for stand-alone

application

34 GPIOA9 Wi-Fi SPI to Host: assign as WIFI_SPI_MOSI

35 GPIOA8 Wi-Fi SPI to Host: assign as WIFI_SPI_MISO

36 GPIOAY Wi-Fi SPI to Host: assign as WIFI_SPI_CLK

37 GPIOAG6 Wi-Fi SPI to Host: assign as WIFI_SPI_CS

41,42 GPIOA3/A2 Wi-Fi SPI to Host: assign as INTs (Rx/Tx) for Wi-Fi SPI

38 TP (P0_3) BLE Host interface: assign as BLE_UART_RTS (P0_3)

39 TP (P0_4) BLE Host interface: assign as BLE_UART_CTS (P0_4)

43 TP (P0_0) BLE Host interface: assign as BLE_UART_TX and BLE Reset (P0_0, should

- connect to 2 different GPIOs of MCU)

44 TP (PO_1) BLE Host interface: assign as BLE_UART_RX (P0_1)

47,48 PO_7/5 GPIO of DA14531

38,39,4 | DA14531 Host MCU should make DA14531 UART lines as high-Z or pulled-down when

3,44 Interface DA14531 is not operated as DA14531 POR is not worked normally.

_ High speed Recommend adding damping resistors (22~33 Q) and need to review the
interface artwork when high speed SPI/SDIO is used.

) DA16200: Need pin out of UART2 interface if RF test is needed. (CLI through

UARTO is also possible for simple RF test.)

RF test

DA14531: Need pin out of #48 PO_5 for 1 wire UART and #43 TP (P0_0) for
DA14531 POR if RF test is needed.
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Revision History

Revision

Date

Description

1.7

30-Jun-2023

Added note to reference document in Section 4
Updated the reference section

1.6

12-Jan-2023

Updated RTC GPO Description in Section 5.10
Updated RTC Clock in Section 2.5.2
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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 Electronics’ 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 skilled in the art 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 for development of 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 out of 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.

Corporate Headquarters

TOYOSU FORESIA, 3-2-24 Toyosu Contact Information

Koto-ku, Tokyo 135-0061, Japan For further information on a product, technology, the most
up-to-date version of a document, or your nearest sales
office, please visit:

www.renesas.com

https://www.renesas.com/contact/

Trademarks

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