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COPYRIGHT

©2022 Realtek Semiconductor Corp. All rights reserved. No part of this document may be reproduced, transmitted, transcribed, stored in a
retrieval system, or translated into any language in any form or by any means without the written permission of Realtek Semiconductor Corp.

DISCLAIMER

Please Read Carefully:
Realtek Semiconductor Corp., (Realtek) reserves the right to make corrections, enhancements, improvements and other changes to its
products and services. Buyers should obtain the latest relevant information before placing orders and should verify that such information is
current and complete.

Reproduction of significant portions in Realtek data sheets is permissible only if reproduction is without alteration and is accompanied by all
associated warranties, conditions, limitations, and notices. Realtek is not responsible or liable for such reproduced documentation.
Information of third parties may be subject to additional restrictions.

Buyers and others who are developing systems that incorporate Realtek products (collectively, “Customers”) understand and agree that
Customers remain responsible for using their independent analysis, evaluation and judgment in designing their applications and that
Customers have full and exclusive responsibility to assure the safety of Customers' applications and compliance of their applications (and of
all Realtek products used in or for Customers’ applications) with all applicable regulations, laws and other applicable requirements. Designer
represents that, with respect to their applications, Customer has all the necessary expertise to create and implement safeguards that (1)
anticipate dangerous consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that
might cause harm and take appropriate actions. Customer agrees that prior to using or distributing any applications that include Realtek
products, Customer will thoroughly test such applications and the functionality of such Realtek products as used in such applications.

Realtek’s provision of technical, application or other design advice, quality characterization, reliability data or other services or information,
including, but not limited to, reference designs and materials relating to evaluation kits, (collectively, “Resources”) are intended to assist
designers who are developing applications that incorporate Realtek products; by downloading, accessing or using Realtek’s Resources in any
way, Customer (individually or, if Customer is acting on behalf of a company, Customer’s company) agrees to use any particular Realtek
Resources solely for this purpose and subject to the terms of this Notice.

Realtek’s provision of Realtek Resources does not expand or otherwise alter Realtek’s applicable published warranties or warranty
disclaimers for Realtek’s products, and no additional obligations or liabilities arise from Realtek providing such Realtek Resources. Realtek
reserves the right to make corrections, enhancements, improvements and other changes to its Realtek Resources. Realtek has not conducted
any testing other than that specifically described in the published documentation for a particular Realtek Resource.

Customer is authorized to use, copy and modify any individual Realtek Resource only in connection with the development of applications
that include the Realtek product(s) identified in such Realtek Resource. No other license, express or implied, by estoppel or otherwise to any
other Realtek intellectual property right, and no license to any technology or intellectual property right of Realtek or any third party is granted
herein, including but not limited to any patent right, copyright, mask work right, or other intellectual property right relating to any
combination, machine, or process in which Realtek products or services are used. Information regarding or referencing third-party products
or services does not constitute a license to use such products or services, or a warranty or endorsement thereof. Use of Realtek Resources
may require a license from a third party under the patents or other intellectual property of the third party, or a license from Realtek under
the patents or other Realtek’s intellectual property.

Realtek’s Resources are provided “as is” and with all faults. Realtek disclaims all other warranties or representations, express or implied,
regarding resources or use thereof, including but not limited to accuracy or completeness, title, any epidemic failure warranty and any implied
warranties of merchantability, fitness for a particular purpose, and non-infringement of any third party intellectual property rights.

Realtek shall not be liable for and shall not defend or indemnify Customer against any claim, including but not limited to any infringement
claim that related to or is based on any combination of products even if described in Realtek Resources or otherwise. In no event shall Realtek
be liable for any actual, direct, special, collateral, indirect, punitive, incidental, consequential or exemplary damages in connection with or
arising out of Realtek’s Resources or use thereof, and regardless of whether Realtek has been advised of the possibility of such damages.
Realtek is not responsible for any failure to meet such industry standard requirements.

Where Realtek specifically promotes products as facilitating functional safety or as compliant with industry functional safety standards, such
products are intended to help enable customers to design and create their own applications that meet applicable functional safety standards
and requirements. Using products in an application does not by itself establish any safety features in the application. Customers must ensure
compliance with safety-related requirements and standards applicable to their applications. Designer may not use any Realtek products in
life-critical medical equipment unless authorized officers of the parties have executed a special contract specifically governing such use. Life-
critical medical equipment is medical equipment where failure of such equipment would cause serious bodily injury or death. Such
equipment includes, without limitation, all medical devices identified by the U.S.FDA as Class Il devices and equivalent classifications outside
the U.S.

Customers agree that it has the necessary expertise to select the product with the appropriate qualification designation for their applications
and that proper product selection is at Customers’ own risk. Customers are solely responsible for compliance with all legal and regulatory
requirements in connection with such selection.

Customer will fully indemnify Realtek and its representatives against any damages, costs, losses, and/or liabilities arising out of Designer’s

User Guide All information provided in this document is subject to legal disclaimers. © REALTEK 2022. All rights reserved.

2



54REALTEK

non-compliance with the terms and provisions of this Notice.

TRADEMARKS

Realtek is a trademark of Realtek Semiconductor Corporation. Other names mentioned in this document are trademarks/registered
trademarks of their respective owners.

USING THIS DOCUMENT

Though every effort has been made to ensure that this document is current and accurate, more information may have become available
subsequent to the production of this guide.

All information provided in this document is subject to legal disclaimers. © REALTEK 2022. All rights reserved.

3

User Guide




54REALTEK

Contents

CONEENTS .. iieeiiiiieiiiiteiiireeiiireeietteesiettesssetessssstsssssstenssestsnsssssensssstsnssssssnssssssnssssssnssssssnssssssnssssssnsssssanssssssnsssssansssssansssssnnsssssnne 4
L1 OVEIVIEW cuuuiieeniiiiieniiienniiiieesieiiessieiesssetsssssssssssssssssssssssssssssssssssssssssssssssssnsssssanssssssnssssssnssssssnssssssnssssssnssssssnssssssnsssssanssssss 6
00 R 1 oY e Yo 1¥ o1 f o] o WP PUPPPRNt 6

L 2 FRATUIES oo a e e e e e e aaaaeeas 6

2N © 11 ol 70 7 T o N 7
N R o 1Y T PP PPPPPPPPPPPPPPPPRY 7

D A 17 XY o I o V7Y oY= Yo PR 7
0 T 1o - PP PP PP OPPPRTR 7
N S U1 Vot 4 [o] [P PPPPPPPPRt 7

T 01 1=V T 8
20 A 0 4o Vo Yo Y o V=T o ol D11 A 4| oYU L o o SRR 8
3.1.1 o] Ko ) =] O PP PP PPPPPPPPPPPRE 8
3.1.2 L2 T0Xu a0 Mo ) V-1 N 8

T o (=T o F= 1 I Y1 o 1SS PP 9
2 R 61V 7 | OO RSP P PPUUPPPOPPRPPIO 9
3.2.2 2 I S PR USRN 9
3.2.3  MUCTOPIAONE ...ttt ettt et ettt ettt ettt at ettt ettt e at e ettt e nat e e bn e e steebneenaeeeans 9
3.2 AUGIO AMPIIFIE ..ottt ettt et s ke et s e st e ettt et e st e et e st eene e nate e et e sbeeenee s 10
3.2.5 L2 O] (ol V1 XN 10

. T 6] o Yo [=To1 (o PP PPPPPPPPPPPPPPPPOE 10
3.3.1 Ll 5 Lo Lo 1= TSP USPPNt 10
3.3.2 (U 2 R O Yo Yol (=4 OO EU T 12
3.3.3 IIPI DSIINEEIFACE ...ttt et ettt et ettt ettt e st e at e e st e st e e s ateesateesaseasaseesaseananeans 13
3.34 g = GRS 13
CIC T LY, ol 1ol DR 3K Yo Yol (=2 SO PSP PUPTN 14
SR TV, o] o I Y D Yo Yol (=4 OSSPSR 14

SR A AN 00 T o1V ol (1 =1 [ [ =SSOSO USRS 14
SR BN o T-To | (=] g [ o) QPO U UUPTN 14

O e B o 14 o) Lo T -0 Lo Lol -SSR 14

G BaSiC USABO...ciiiiiiiiiuuiiiiiiiiiiiiuniiiiiiiiinenssssssssiisessssssssssismssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssss 15
ot o YT Y 1T ] S PUP 15
4.1.1 USB POWEK ..ottt ettt ettt ettt ettt et et ettt et et et et et et e s e e e e et et et et e s as et as e s e s et esesasasas et et ateseteseserararaaees 15
B B A N =1 0 B [ To [ oo [ o] U UPPRN 15

L (=T - | T U PP P PRSP 15

L T 0o To 014 0[] g1 [or=) { o] IO OO P PPPT PP PP 15
B N0 L0 - Y. USSP 15
3 Y 5 BRSSP RPPPPRP 16

LT © 1 o 1= U 4T 4o 4T3 17
TR R TV o PO T PP RSP PO PPOTRPRPPOPN 17
I A - | TT= o Yo o F PP 17
53 U S B i, 17
T 6T o B 01U Lol o NP 17
T T B N -1 o [P RUPR 17
TN SR |V 11 = PO PP OO P PO PPOPRTRUPOPN 17
T8 A ¥ o [T TSP 17
A BV [ ol 0T o o T ¢ T2 USRS 17

I BN o - | (=1 SRR 17

User Guide All information provided in this document is subject to legal disclaimers. © REALTEK 2022. All rights reserved.

4



W REALTEK Contents

5.7.3  Earphone
5.8 User Key
5.9 User LED

=] o] TN o 113 o Y 19
User Guide All information provided in this document is subject to legal disclaimers. © REALTEK 2022. All rights reserved.

5



54REALTEK

1 Overview

1.1 Introduction

The evaluation board (EVB) based on RTL8730EAH is designed to provide users with flexible function demonstration and usage evaluation.
It builds the minimum system including power supply and clock, and provides various circuits such as Wi-Fi, Bluetooth, Audio, MIPI, ADC, SD
Card, GPIO, etc. Users can configure the functions freely by using the Software Development Kit (SDK) and related tools provided by REALTEK.

1.2 Features

The EVB based on RTL8730EAH includes the following features:

Embedded 64M bits PSRAM/512M bits DDR2

Embedded 64M bits NOR Flash

Supports for ARM's SWD and SEGGER J-Link protocol options

5V DC power supply and USB-to-UART communication through USB-C socket
Buttons for chip reset and UART download

PCB and external antennas options for Wi-Fi and Bluetooth

SD Card, MIPI, USB, Cap-touch interfaces and related on-board circuits
Audio circuits of 4 AMIC, 2 DMIC and power amplifier for speaker or earphone
Optional external 12V power supply for Audio PA

User LED and user key circuits

GPIO Pin headers supported for function extension

Extension sub-board interface supported
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2  Quick Start

2.1 Power

The EVB based on RTL8730EAH can be powered by connecting a USB cable between PC and board in USB-C socket.

®

USB-A USB-C
port port

REALTEK
EVII0EA 6VO

Figure 2-1 EV8730EAH power supply schematic

2.2 FLASH Download

Before the EVB leaving the factory, REALTEK has already downloaded default basic bin files into FLASH inside the chip. Users are allowed to
download their own bin files into the FLASH through either LOGUART port or USB port of RTL8730EAH.

@ ot

Before downloading bin files into RTL8730EAH, please refer to the application note (AN0O600) for detailed instructions.

23 Log

LOGUART is an important way for users to interact with the chip. Users can judge the working status of the code and perform online

operations through the log transferred by the serial port.

The default transmission formats and transfer speed of LOGUART are: 8bits data, no parity bit, 1stop bit and 1.5Mbps respectively.

O o

® The EVB has integrated a USB to UART IC on board so that the LOGUART function can be available only through a regular USB-A/USB-
C to USB-C cable.

(] Users can freely use any serial tool to communicate between PC and RTL8730EAH. If Trace Tool provided by REALTEK is chosen, please
refer to the application note (AN0O600) for detailed instructions.

2.4 Functions

The EVB based on RTL8730EAH provides many functions for users to use freely. When users want to use a specific function, please follow
the following steps:

(1) Confirm the available pin for the function through the PINMUX document.

(2)  Find the location of the pin according to Figure 3-1 and Table 3-1.

(3) Connect EVB and external circuits through DuPont lines or use circuits on board such as SD Card, Audio, etc.
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3

3.1

PCB Layout

Component Distribution

The EVB is a four-layer PCB board, with a size of 8Smm*56mm, and a positioning hole diameter of 2.7mm. The interfaces and dimensions of

the EVB based on RTL8730EAH are all compatible with the Raspberry Pi 4.

3.1.1 Top Layer

The top layer of the EVB is illustrated in Figure 3-1.

H4 J8 H3 J9
— CHIP_EN s . N an
USER LED o !g " e UART ; g g8 an -
" Download g R & P
. cHIP_EN UART_DOWNLOAD  DMICL oo a5 s o
MIPI DSI ® 2 PB24 PB22GND PB6 PB4
Interface I ki ks =
— 8 - g «
5 3 = & m RFI0_BT
USER KEY1 USER KEYS i
o TP IPEX1
R8O & o 2 a
e s =" REC §c£'5 iuau 8 %&mv = cios
R0 o1 gL 2 o e T
2 8 ;:: 027 c1g @ V2 ‘é“gr; g
= FlL 2 26 St‘;u" L] B J7 1
R89 § L2 C59
uie g
Backlight Circuit “elcog s IPEX2 LneouTLp| @
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i VDD33 OEEEE B () |
sD26 8 o cito
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o = GND VBAT _ g 3
R2 : U3 = 28 S ; |
R3 = s = = o
I b= T LT Wi-Fi PCB o g
c;nw Antenna DMIC2 3.5mm ve i
) | use Type 3.3V Indicato REALTEK . earphone g
jack 7
Socket (| i3 o EV730EA 7V2 ! ~ 5
ladicator =

Figure 3-1 EV8730EAH - top layer

3.1.2 Bottom Layer

The bottom layer of the EVB is illustrated in Figure 3-2.
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PCB Layout
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Figure 3-2 EV8730EAH - bottom layer

3.2  External Chips

3.2.1 Crystal

E1SBA0EOOO090FE crystal of HOSONIC Technology is used as a high-precision clock source with an oscillation frequency of 40MHz with an

operating temperature of -40°C ~ +105°C.

3.2.2 FT232

PL2303GC of Prolific is used as a USB to UART converter. A USB-A/USB-C to USB-C cable can be used to connect the PC to the EVB and

communicate with the RTL8730EAH.

3.2.3 Microphone

There are two kinds of MIC chips on the EVB, namely analog microphone and digital microphone. Refer to Figure 3-1 for the location on the

EVB.

The model number of AMIC is SPH1642HT5H-1, and the typical parameters are:
° Sensitivity: -38dB +1dB @ 94dB SPL 1kHz
(] Signal-to-noise ratio (SNR): 65dBA

The model number of DMIC is 3SM222FMT1KA, and the typical parameters are:
° Sensitivity: -26dB +1dB @ 94dB SPL 1kHz

[ J Signal-to-noise ratio (SNR): 60dBA

® Input clock frequency range:1-3.25MHz
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3.2.4 Audio Amplifier

ESMT's high-efficiency stereo Class-D audio amplifier (AD52058) is used as the driver of external speakers or earphone. It can deliver 15W/CH
output power into 4Q loudspeaker within 10% THD+N at max 12V supply voltage without external heat sink.
PN

On the EVB, AD52058 is powered by 5V by default. If user wants to use external 12V power supply to drive higher power speakers, please
confirm that R50 resistor has been removed and R55 0 ohm resistor has been soldered before power on or the PC or USB adaptor
connected to the USB-C socket will be damaged. After that, user can connect J3.1 and J4.1 to the positive and negative terminals of a
power supply respectively.

3.2.5 RF Circuits

PCB antenna is designed as copper wire or copper foil on PCB to reduce its volume. PCB antennas on the EVB include one Bluetooth antenna
and one WLAN antenna, and the isolation between them is less than -20dB.

3.3 Connector

Multiple connectors are provided on the EVB for the expansion of different functions of the chip. The positions of different connectors on
the EVB are shown in the Figure 3-1.

@ ot

Only connectors with numbers and the names described next to them can be configured in the Figure 3-1and Figure 3-2. Other connectors
with no specific purpose are used for internal test or other reserved functions. Please do not configure them arbitrarily to avoid affecting
the normal operation of the chip.

3.3.1 Pin Headers

The pin multiplexing and description of each jumper is listed in Table 3-1. All designators and pins shown in the following table can be located
in Figure 3-1.

Table 3-1 EV8730EAH - pin headers

Designator | Pin number | Symbol Description
J8 1 VDD33 3.3V voltage supplied by 5V-to-3.3V DC-DC converter.

2 VDD5 5V voltage supplied by USB interface.

3 PB10 Used as GPIO or other functions connected to PB10 of RTL8730EAH directly.

4 VDD5 5V voltage supplied by USB interface.

5 PB11 Used as GPIO or other functions connected to PB11 of RTL8730EAH directly.

6 GND Ground.

7 PA_2 Used as GPIO or other functions connected to PA2 of RTL8730EAH through R112 0 ohm
resistor.

8 PB20 Used as GPIO or other functions connected to PB20 of RTL8730EAH directly.

9 GND Ground

10 PB19 Used as GPIO or other functions connected to PB19 of RTL8730EAH directly.

11 PA_3 Used as GPIO or other functions connected to PA3 of RTL8730EAH through R114 0 ohm
resistor.

12 PA_4 Used as GPIO or other functions connected to PA4 of RTL8730EAH through R115 0 ohm
resistor.

13 PA_5 Used as GPIO or other functions connected to PA5 of RTL8730EAH through R122 0 ohm
resistor.

14 GND Ground.

15 PA10 Used as GPIO or other functions connected to PA10 of RTL8730EAH directly.

16 PB_27 Used as GPIO or other functions connected to PB27 of RTL8730EAH through R98 0 ohm
resistor (default NC).

17 VDD33 3.3V voltage supplied by 5V-to-3.3V DC-DC converter.

18 PB_28 Used as GPIO or other functions connected to PB28 of RTL8730EAH through R105 0 ohm
resistor (default NC).

19 PA13 Used as GPIO or other functions connected to PA13 of RTL8730EAH directly.
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PCB Layout

20 GND Ground.
21 PA14 Used as GPIO or other functions connected to PA14 of RTL8730EAH directly.
22 PB_29 Used as GPIO or other functions connected to PA6 of RTL8730EAH through R110 0 ohm
resistor.
23 PA15 Used as GPIO or other functions connected to PA15 of RTL8730EAH directly.
24 PA16 Used as GPIO or other functions connected to PA16 of RTL8730EAH directly.
25 GND Ground
26 PA9 Used as GPIO or other functions connected to PA9 of RTL8730EAH directly.
27 PB_25 Used as GPIO or other functions connected to PB25 of RTL8730EAH through R89 0 ohm
resistor (default NC).
28 PB_26 Used as GPIO or other functions connected to PB26 of RTL8730EAH through R94 0 ohm
resistor (default NC).
29 PB_30 Used as GPIO or other functions connected to PB30 of RTL8730EAH through R82 0 ohm
resistor (default NC).
30 GND Ground.
31 PB_31 Used as GPIO or other functions connected to PB31 of RTL8730EAH through R140 0 ohm
resistor.
32 PC_O Used as GPIO or other functions connected to PCO of RTL8730EAH through R99 0 ohm resistor
(default NC).
33 NC Not connected.
34 GND Ground
35 NC Not connected.
36 NC Not connected.
37 NC Not connected.
38 NC Not connected.
39 GND Ground.
40 NC Not connected.
19 1 PA20 Used as GPIO or other functions connected to PA20 of RTL8730EAH directly.
2 PA21 Used as GPIO or other functions connected to PA21 of RTL8730EAH directly.
3 PA22 Used as GPIO or other functions connected to PA22 of RTL8730EAH directly.
4 PA23 Used as GPIO or other functions connected to PA23 of RTL8730EAH directly.
5 GND Ground.
6 GND Ground.
7 PA24 Used as GPIO or other functions connected to PA24 of RTL8730EAH directly.
8 PA25 Used as GPIO or other functions connected to PA25 of RTL8730EAH directly.
9 PA28 Used as GPIO or other functions connected to PA28 of RTL8730EAH directly.
10 PA29 Used as GPIO or other functions connected to PA29 of RTL8730EAH directly.
11 GND Ground.
12 GND Ground.
13 PA30 Used as GPIO or other functions connected to PA30 of RTL8730EAH directly.
14 PA31 Used as GPIO or other functions connected to PA31 of RTL8730EAH directly.
J11 1 PB3 Used as GPIO or other functions connected to PB3 of RTL8730EAH directly.
2 PB4 Used as GPIO or other functions connected to PB4 of RTL8730EAH directly.
3 PB5 Used as GPIO or other functions connected to PB5 of RTL8730EAH directly.
4 PB6 Used as GPIO or other functions connected to PB6 of RTL8730EAH directly.
5 GND Ground.
6 GND Ground.
7 PB21 Used as GPIO or other functions connected to PB21 of RTL8730EAH directly.
8 PB22 Used as GPIO or other functions connected to PB22 of RTL8730EAH directly.
9 PB23 Used as GPIO or other functions connected to PB23 of RTL8730EAH directly.
10 PB24 Used as GPIO or other functions connected to PB24 of RTL8730EAH directly.
J10 1 GND Ground.
2 VBAT_MEA | VBAT_MEAS voltage measurements input pin.(Input voltage range 0-5V)
S
17 1 AQOUT_LP Audio output LP signal to drive speaker. AOUT_LP can be driven by connecting J6.1 and J6.2.
2 PB3 Used as GPIO or other functions connected to PB3 of RTL8730EAH directly.
3 AOUT_LPE | Audio output LP signal to drive earphone. AOUT_LP can be driven by connecting J6.3 and J6.2.
J3 1 GND Ground.
14 1 VDD12 Positive terminal of 12V voltage supply connected to AD52058 which can be supplied by

User Guide
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external power supply instrument.
J2 1 PB23 Default LOGUART RX function of RTL8730EAH.
2 FT_LOG_T UART TX signal of PL2303GC.
X
J1 1 PB24 Default LOGUART TX function of RTL8730EAH.
2 FT_LOG_R | UART TX signal of PL2303GC.
X
JP2 1 AOUT_RP Audio output RP signal for external instrument test.
2 GND Ground.
JP3 1 AOUT_LPE | Audio output LPE signal for external instrument test.
2 GND Ground.
@ o
Not all GPIOs are connected to the pin headers. If the following GPIOs(PB25, PB26, PB27, PB28, PB30, PCO) need to be used on the pin
headers, please refer to Table xx to determine the hardware changes that need to be made on the EVB board. In addition, please refer
to Figure 3-1 and Figure 3-2 for the specific location of the components that need to be adjusted on the board.
Table 3-2 Circuit modification instructions of GPIOs
Pin name Resistors need to be soldered Resistors need to be removed Note
PB25 R89(0 ohm) R81(27 ohms) After
PB26 R94(0 ohm) R83(27 ohms) R81/R83/R84/R87/R91/R93 is
PB27 R98(0 ohm) R84(27 ohms) removed, the SDIO circuits on
PB28 R105(0 ohm) R87(27 ohms) board cannot be used.
PB30 R82(0 ohm) R91(27 ohms)
PCO R99(0 ohm) R93(27 ohms)

3.3.2 USB-C socket

A standard USB-C socket is provided on the EVB. Users can use a USB-A/USB-C to USB-C cable to connect between PC and EVB for both power

supply and LOGUART function.

User Guide

Figure 3-3 USB-A to USB-C cable

Figure 3-4 USB-C to USB-C cable
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3.3.3 MIPI DSI Interface

EVB has a MIPI DSl interface integrated with touch 12C interface, which can be connected with an LCD screen through FPC.
® The LCD display interface includes one pair of clock signals (MIPITX_CKP/ MIPITX_CKN), two pairs of data signals (MIPITX_DATAP_0/
MIPITX_DATAN_O, MIPITX_DATAP_1/ MIPITX_DATAN_1), LCD_RESET, VDD33_LCD, backlight LEDA and LEDK. LCD_TE and LCD_PWM
are connected for future development.
®  The LCD touch function interacts with RTL8730EAH through 12C protocol.
®  The transmission rate of each data lane is up to 1Gbps. Data lane 0 supports bidirectional transmission and escape mode, while data
lanel only supports unidirectional transmission. The maximum XGA resolution of DSl is 1024x768 @ 60fps.

u16
[
48
VDD33_LCD I 7| VDDIO_3V3 NC 77
VDD_3V3 NC 76
LCD CTP_SDA 4 | GND NC [75
LCD_CTP_SCL 5| 12C_SDA NC sz
6 | 12C_SCL NC 733
MIPITX_DATAP_0 7| GND NC [Z5
MIPITX_DATAN_O g | DSI_DPO NC =27
= = 5| DSL.DNO  NC [%g
MIPITX_CKP 70 | GND NC TX
TPTTX_CRN DSI_CP NC [35—X
2 | DSI_CN NC TX
MIPITX_DATAP_1 GND NC TX
TPTTX_DATAN_T 2 | DSI_DP1 NC [35X
5| DS_DN1  NC 37X
LCD_CTP_RST 6 | GND NC 33~
CCD_CTP_INT 7| 12C_RST NC [33
CCD_RESET g | 12C_INT NC
CCDO_PWM g | LCD_RESET NC
TCD TE 35| LCD_PWM NC [5g5
57 LCD_TE NC [5g—X
LEDK 57 | GND NC 57
73 | BLK NC X
LEDA 54 | GND NC TX
BLA NC —X
49
59| GND
= GND
= 1
FPC-24

Figure 3-5 FPC signal distribution of display and touch interface

@ ot

When using, the cable should be carefully inserted into the connector to avoid damage to the golden finger.
If other LCD screens are used, note that the cable size should not be too long, the time for the signal to pass through the connecting line
should not exceed 2ns, and the length from the corresponding IC to the LCD screen should not exceed 25cm.

3.3.4 IPEX

IPEX1 and IPEX2 are reserved for Bluetooth and Wi-Fi RF respectively on the EVB. The IPEX female connector can be connected to an external

antenna or an instrument to measure the RF characteristics.

Before using Wi-Fi or BT RF functions, please follow the instructions below:

[ ] Wi-Fi and Bluetooth use external antennas connected to IPEX2 and IPEX1 by default.

[ ] Two PCB antennas are designed for convenient use. If users want to use BT PCB antenna, R36 0 ohm resistor should be removed and
R38 0 ohm resistor should be soldered. Similarly, when using the Wi-Fi PCB antenna, users need to remove the R37 0 ohm resistor and
solder on the R39 0 ohm resistor.

Figure 3-6 shows the size of IPEX female connector. Pay attention to the size matching of the adapter when using it.

\/ $0.540.05mm

AT
\«

Figure 3-6 Size of IPEX female connector
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3.3.5 Micro USB Socket

A standard micro USB socket is provided on the EVB for using USB function of RTL8730EAH.

3.3.6 Micro SD Socket

A standard micro SD card socket is provided on the EVB for using SD CARD storage function of RTL8730EAH.

3.3.7 Cap-touch Interface

A Cap-touch interface is provided on the EVB for extended use connected to a flexible PCB through FPC (10 pins total and the distance
between adjacent pins is Imm).
u18

GND —EL—*“
, ]

2

S
2

TOUCH5_ADC5 3

4
R 5
6

TOUCH4_ADC4

TOUCH3_ADC3 7

TOUCH2_ADC2 g

9
T o T

GND
FPC-10P

Figure 3-7 FPC signal distribution of cap-touch interface

3.3.8 Speaker Jack

The speaker jack provided on the EVB is a 2-pin jack with a spacing of 1.5mm, connected with the P/N output of the power amplifier.

3.3.9 Earphone Jack

A 3.5mm earphone jack is provided on the EVB to expand the audio function of the RTL8730EAH.It can either play sound or collect sound
through the connected earphone.
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4 Basic Usage

4.1 Power Supply

4.1.1 USB Power

The EV8730EAH can be powered by connecting PC or adaptor to USB-C socket located in the lower left corner of the board.
@ ot
u The maximum theoretical power supply capacity of general USB-A 2.0 port is 500mA which is enough for the EVB without MIPI
and Audio function under operation. If MIPI or Audio function is needed, please use a USB-C to USB-C cable and make sure the
power source is enough for the consumption of EVB.
u If users want to drive a speaker of greater power through AD52058, please refer to the section 3.2.4 for detailed usage.

4.1.2 LED Indicators

A single color LED is used to indicate whether 3.3V power supply of RTL8730EAH is available. Please refer to Figure 3-1 for the location of
LED.

4.2 Reset

When the power supply is stable, RTL8730EAH can be reset by pressing and releasing the CHIP_EN button on the EVB, or powering the EVB
off and then powering on.

The CHIP_EN button on the EVB is K1.
4.3 Communication

4.3.1 LOGUART

The EV8730EAH integrates a USB to UART chip so users can simply use a USB-A/USB-C to USB-C cable to connect EVB and PC. After that,
users can communicate with RTL8730EAH through any serial tool on the PC.

Before using the serial tool, users should follow the below steps:

(1) Select the correct serial port.

(2) Configure the transmission baud rate and frame format.

(3) Open the serial port to interact with the EVB.

O o

The default transmission baud rate of LOGUART is 1.5Mbps
Take Trace Tool provided by REALTEK as an example, after the configurations above, the log window of the Trace Tool will display the data
received/transmitted by PC and parse it into ASCII characters. Each line will display the time of receiving/transmitting this log.
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Figure 4-1 Trace Tool Ul

4.3.2 SWD

RTL8730EAH supports 2-pins serial-wire debug (SWD) interface for users to access ARM Cortex®-M core integrated in the chip. For more
information, please refer to ARM Debug Interface v6 Architecture Specification.

The default SWD function is distributed on PA13 (SWD_DAT) and PA14 (SWD_CLK).
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Figure 4-2 Location of SWD function on EVB
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5 Other Functions

5.1 Wi-Fi
RTL8730EAH supports up to Wi-Fi 802.11ax protocol and external antenna.

5.2 Bluetooth

RTL8730EAH supports up to Bluetooth protocol 5.2 and external antenna.

53 USB

RTL8730EAH supports up to USB protocol 2.0.

5.4 Cap-touch

RTL8730EAH supports 4 channels of Cap-touch or ADC.
@ o

If users want to use Cap-touch interface (refer to chapter 3.3.7) on the EVB and related Cap-touch daughter board provided by REALTEK,
please make the modifications in the Table 5-1. In addition, please refer to Figure 3-1 and Figure 3-2 for the specific location of the
components that need to be adjusted on the board.

Table 5-1 Circuit modification instructions of Cap-touch

FPC pin number Function name Resistors need to be soldered Resistors need to be removed Note
3 TOUCH5_ADC5 | R113(0 ohm) R112(0 ohm)
6 TOUCH4_ADC4 | R117(0 ohm) R114(0 ohm)
7 TOUCH3_ADC3 | R120(0 ohm) R115(0 ohm)
8 TOUCH2_ADC2 R123(0 ohm) R122(0 ohm)
5.5 SD Card

RTL8730EAH supports up to SD protocol 2.0.

5.6 MIPI

RTL8730EAH supports MIPI Display Serial Interface (MIPI-DSI) which includes one clock lane and two data lanes. Both clock lane and data
lane can operate in ultra-low-power mode.

5.7 Audio

5.7.1 Microphone

The RTL8730EAH can collect sound data through AMIC or DMIC.

5.7.2 Speaker

The RTL8730EAH can directly drive 4/8Q impedance speaker with maximum power of 15W through AD52058.
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5.7.3 Earphone

The EVB supports 32 and 16 ohms earphone audio output and earphone mic acquisition.

5.8 User Key

Three keys are provided on the EVB which can be detected by single ADC channel.
When different single key or keys combination are pressed, the voltage detected by ADC port is different. The relationship between keys
combination and detected voltage is listed in Table 5-2.

Table 5-2 Key-pressing related detected voltage

Keys combinations Detected voltage by ADC(V)
None VDD33

K3 0.667*VD33

K4 0.706*VD33

K5 0.836*VD33

K3&K4 0.522*VD33

K3&K5 0.590*VD33

KA&K5 0.620*VD33

K3&K4&K5 0.473*VD33

@ ot

If users want to use USER KEY circuit on the EVB, please solder on the R80 0 ohm resistor.

5.9 User LED

A RGB LED and related driving circuit are provided on the EVB for free use. Users can set related pins to GPIO output mode and drive pins to
low which connected to the LEDR/LEDG/LEDB ports to control the LED to emit red/green/blue colors of light. For further use, users can set
related pins of RTL8730EAH to PWM function to obtain more display color combinations (see Figure 3-1 and Figure 3-2 for locations of each
components).

@ ot

If users want to use USER LED circuit on the EVB, please solder on R25, R27 and R31 of at least 470 ohm resistors (Used as current limit
resistors to prevent LED from being damaged).

5.10 IO

The RTL8730EAH has many other functions such as SPI, 12C, 12S, ADC, PWM, etc., which can be expanded and used through the pins drawn
by the jumper. Please refer to the content in Section 3.3.1 for the pins led out through the jumper.

O o

For all the contents above, please refer to the datasheet (UM0601) for more detailed information.
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