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C12 100nF/10V/20%/X5R/C0402

C13 100nF/10V/20%/X5R/C0402

C11 100nF/10V/20%/X5R/C0402

Current(Shutdown)=1uA(Max)

FB Input BiasCurrent=-50nA(min)

FB Voltage=0.6V(Typical)

OperatingInput Voltage

QuiescentCurrent(PFM)=200uA(Max)

QuiescentCurrent(PWM)=2.2mA(Max)

RecommendedInductorvalues:up to 22uH.
The inductorshouldhavelow corelossat 1.2MHz andlow DCR for betterefficiency.

RecommendedInput/OutputCapacitors: 22uF/X5R(X7R).

Schottkydiodeis a goodchoicefor MT3608

because of its low forwardvoltagedropandfast reversesrecovery.

V(ENH)=1.5V(Min)
V(ENL)=0.4V(Max)

Vin=(2-24)VDC

Vout=0.6*(1+Rc/Rd)
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A 0.47uHinductorcanalsobe usedwith thesamerecommendedoutput capacitorsfor theTPS62A02x.

a largervaluereducesinputvoltageripple.
Cin=4.7uF/6.3V/X5R

Cout=(10~22)uF/6.3V/X5Rþÿ�(�V�o�u�t"e�1�.�8�V�)�.22uFRecommended!
Cout=22uF/6.3V/X5Rþÿ�(�1�.�2�V"d�V�o�u�t�<�1�.�8�V�)
Cout=44uF/6.3V/X5Rþÿ�(�0�.�6�V"d�V�o�u�t�<�1�.�2�V�)

DCR<50mR

Do notfloat.

Enablecontrol.

FB Input Current, I(FB)=100nA(max)
FeedbackReferenceVoltage,V(REF)=0.6V

In casea loweroutputrippleisdesired,higheroutputcapacitancecanhelpreducetheripple.

Lx=1.0uH

Maximumoutputcurrent2.0A

Part Number:

Pull highto turn on.
QuiescentCurrent I(Q)=23uA

Rb mustnotbehigherthanþÿ�1�0�0�k�©to provideacceptablenoisesensitivity.

ShutdownCurrent I(SHDN)=0.01-2uA

SwitchingFrequency 2.4MHz
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+5V_USB_HOST
Power

GPIO22\CODEC_PWR_DIS#
GPIO21\HDMI_HPD

GPIO10\SPI1_SCK\SD_CLK

GPIO35\AMP_SHDN

GPIO11\SPI1_TX\SD_CMD

GPIO9\SPI1_CSn\SD_DAT0

HDMI_D2- Zdiff=100R

GPIO32\I2C0_SDA

HDMI_CK- Zdiff=100R

{Main-BUS}

SW1
Power

HDMI_CK+ Zdiff=100R

HDMI_D2+ Zdiff=100R

HDMI_D0- Zdiff=100R

-> PSRAM with Size: 8MB

User Led

Options:

User Led

Battery
Measurement

RP2350 has got 12-bit, 500ksps
Analogue to Digital Converter(SAR ADC)
with ADC_VREF - the ADC power supply
(and reference) voltage,
i.e. ADC_VREF=ADC_AVDD=3.3V

Audio Codec Power Supply
Enable/Disable Control.

By default, the SD/MMC is connected in SPI Mode.
With this connections, depending on the software configuration,
it can be used in 1-bit MMC Data Mode also. This gives more flexibility.
Card Detect option was added too.

Connections Description
to the main Modules and
Connectors as follows:

UEXT1

External
Power Sense

CBYP

Mounting Holes

Test Points

UEXTs & EXT

FE1.1s POWER CONSUMPTION:
I_suspend = 800uA
Icc(4x High-Speed) = 84mA

When there isn't present
PWM or Manual control,
set the volume
to the maximum value.

DVI(HDMI)

Rset

The two FETs prevent powering the Codec
when its power supply is disabled.

Fiducials

-> Additional Flash

SD-Card

XRSTJ - External Reset
For normal applications, it should be pull-up to 3.3V.

Low-Pass Filter for VDD

UEXT1

Battery Measurement

USB-PGM
(Firmware Upgrade)

Audio_CODEC

Rprog

RP2350B PGM/DBG

Audio_PWM

Close to RPi!

EXT1/SD-Card(Option!)

Rb

Power Supply

DVI(HDMI)

UEXT2

SD-Card

F
ilt

er
to

R
ed

uc
e

E
M

I

DVI(HDMI)

DVI(HDMI)

Rd

UEXT2

Audio_CODEC

UEXT2
UEXT2

DVI(HDMI)

Option for
Ferrite Bead

Route the connections in the pcb as close as possible
to the example shown in the: "PAM8003-User-Guide.pdf"!

USB-PWR Input
(The Board's Power Supply Connector)

1

Note 3: recommend VDDP and VDDD power supply
turn on or off within 10 ms of each other;
VDDD must be on when VDDA is on.

Test Mode Enable (I/O), active low
with internal pull-up, and
external Serial EEPROM Data/Address.

Over Current Indicator (Input, 5V-Tolerant),
active low, for Global Over-Current Protection.
VIL=-0.3~0.8V, VIH=2.0~5.5V

Note 2: Filter and decoupling capacitors should be located
as close to ES8311 package as possible during layout.

Amp. auto Mute when the HPs are plugged-in.

AUDIO

S
ee

:
N

o
te

4

EXT1/ADC External Reference Voltage Option

USB-HUB

Ci

LiPo Charger

Ra

Notes related to TP4054-42-SOT25-R:
1. It's recommended VCC range is: (4.0~9.0)V
2. For the Programming Charge Current I(Bat)

there are two equations:
When þÿ�I�(�B�a�t�)"d�0�.�1�5�A�,then:
I(Bat) = 1000/Rprog = 100mA
When I(Bat)>0.15A, then:
Rprog = 1000/I(Bat)*(1.2-4/3*I(Bat))

One option, for the corresponding software, which could be used, is:
https://github.com/raspberrypi/pico-extras/tree/master/src/rp2_common/pico_sd_card
https://github.com/raspberrypi/pico-extras/blob/master/src/common/pico_sd_card/include/pico/sd_card.h

SD/MMC Card

QSPI pins of RP2350 should be wired
directly to the flash, using short connections

Rc

EXT1

UEXT2

External Power Detect

FE1.1s is USB 2.0 HIGH SPEED 4-PORT HUB CONTROLLER

Ilim(A)=60K/Rset

Ilim=1.20A

The CH217K's FLAG# pin can generate an over-current or over-temperature
alarm signal to notify the HUB controller and the computer,
and the CH334/5 has built-in pull-up resistors.

I2S/PCM digital serial audio port with Master or Slave mode.

Note 1: If the lenght of I2S Clock is larger than 10cm,
please use 30pF capacitors between I2S clock route and ground!

(Extensions)

S
ee

:
N

o
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1

(Video Output)

DVI(HDMI)/Audio_CODEC

Audio_CODEC

UEXT2

Audio_PWM

UEXT2

UEXT2

The transfer rate of I2C can be up to 400 kbps

Vout=0.6*(1+Ra/Rb)

The VBUS Monitor (Input, 5V-Tolerant)
of upstream facing port.

Vout=0.6*(1+Rc/Rd)

DMIC is supported only in master mode.

Input capacitor (Ci) and input resistance (Ri)
of the amplifier form a high-pass filter with
the corner frequency determined by equation:
Fc = 1/(2*3.14*Ri*Ci) = 15.92Hz

A ceramic bypass capacitor (CBYP) with values of þÿ�0�.�1�¼�Fto þÿ�1�.�0�¼�F
is recommended for the best THD and noise performance.

Ci

DVI

UEXT1

F
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I

When the PAM8003 works with LC filters,
it should be connected with the speaker
before it's powered on, otherwise it
will risk being damaged easily.
That's why, 1k resistors were added
with aim to prevent this situation.

+
I(Bat)

The UEXT connectors give options to, be added to the board, a variety of other features, like:
-> Ethernet 10M, via MOD-ENC28J60.
https://www.olimex.com/Products/Modules/Ethernet/MOD-ENC28J60/
-> Ethernet 10/100M, via MOD-ENC624J600.
https://www.olimex.com/Products/Modules/Ethernet/MOD-ENC624J600/
-> WIFI, via MOD-WIFI-ESP8266
https://www.olimex.com/Products/IoT/ESP8266/MOD-WIFI-ESP8266/open-source-hardware
-> Many other modules can be found here:
https://www.olimex.com/Products/Modules/

Free_GPIO/ADC
Free_GPIO/ADC

-

+

3.7V
LI-PO
Battery
Connector

Two pull up resistors are recommended to I2C bus.
R-C low pass filter is strongly recommended to I2C bus.
The I2C route must be shielded by ground.

4

Note 4: This capacitors should be located
as close to ES8311 package as possible.

RP2350B

The termal pad must be connected to audio ground.

Voltage &
Polarity!!!

The Maximum Size of the Flash is: "Up to 16 MB of external QSPI flash/PSRAM via dedicated QSPI bus".
So, the Flash Memory max size is used: 128Mbit(16MB), i.e. W25Q128JVSIQ.

One LDO is recommended to provide power supply to ES8311 because
ES8311 is an analog device which will be sensitive to noise.

Codec
+ -

3

RP2350 supports, via the programmable input/output block (PIO), "3-pin I2S" (rp2350-datasheet.pdf/page 872).
Therefore, the I2S feature is software related completely. There isn't embedded hardware I2S/PCM controller.
So, the Audio Codec connection options to the PR2350 are two:
1. Via PIO, i.e. any GPIOs - software generated I2S/PCM.
2. Via RP2350's SPI1 while using the SPI1_CSn like LRCK.

Upstream facing port supports HighSpeed (480MHz) and Full-Speed (12MHz) modes;
4 downstream facing ports support High-Speed (480MHz), Full-Speed (12MHz), and Low-Speed (1.5MHz) modes;

-

2

UEXT1

Audio_CODEC

PWRJ - Power Enable Output (OD)
This is an active low, open-drain output signal.
Downstream Device Power Enable (Output),
active low, for Ganged Power Switching.

The Seven-bit Chip Address must be: 0011 00x
where "x" equals CE(input pin: 1 being connected to supply
and 0 being connected to ground). Then, in hex format: 0x18

DVI(HDMI)

PSRAM

DVI(HDMI)

Audio_CODEC

DVI(HDMI)

The POT1 connector gives an option
to be connected an external potentiometer
for manual volume control adjustment.

Audio_CODEC

REXT - External Bias Resistor.
A þÿ�2�.�7�K�©þÿ�(�±1%) resistor should be connected to VSS to provide internal bias reference.

DVI(HDMI)

Bus power indicator:
0 - Bus Powered; 1 - Self Powered; (Input, 5V-Tolerant)

DVI(HDMI)

UEXT1

Ri

PSRAM

SD-Card
SD-Card

Integrated 12MHz Oscillator with feedback
resistor, and crystal load capacitance;
Load capacitance: 16pF ~ 20pF

Audio_Amplifier

Ri

Audio_Amplifier

DVI(HDMI)/Audio_CODEC

UEXT1

UEXT1

UEXT1

Amplifier

+5VA
R42

1k/R0402
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R14
5.1k/1%/R0402

USB-PGM1

USB-C-16P-F(A40-00119-A52-12)

SHELL
0

GND
A1

GND
A12

VBUS
A4

CC1
A5

DP1
A6

DN1
A7

SBU1
A8

VBUS
A9

GND
B1

GND
B12

VBUS
B4

CC2
B5

DP2
B6

DN2
B7

SBU2
B8

VBUS
B9

C22 27pF/50V/5%/C0G/C0402
Q1

Q12MHz/18pF/30ppm/4P/3.2x2.5mm(ABM8-12.000MHZ-D2Y-T)

1
2

3C21 27pF/50V/5%/C0G/C0402
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U4

TPS62A02ADRLR(SOT-563-6)

GND
1

SW
2

VIN
3

EN
4

FB
5
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6

GND

R16

10k/R0402

U2

TP4054-42-SOT25-R(SOT23-5)
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Q2

Q12MHz/18pF/30ppm/4P/3.2x2.5mm(ABM8-12.000MHZ-D2Y-T)

1
2

3

C27 100nF/10V/20%/X5R/C0402

C31 NA(27pF/50V/5%/C0G/C0402)

C28 10uF/6.3V/20%/X5R/C0402

C30 NA(27pF/50V/5%/C0G/C0402)

C25 10uF/6.3V/20%/X5R/C0402

U6

FE1.1s(SSOP-28)

GND
1

DM1
10

DP1
11

VD18_O
12

VD33
13

REXT
14

DMU
15

DPU
16

XRSTJ
17

VBUSM
18

BUSJ
19

XO
2

V5
20

VD33_O
21

DRV
22

LED1/SCL
23

LED2
24

PWRJ
25

OVCJ
26

TESTJ/SDA
27

VD18
28

XI
3

DM4
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DP4
5

DM3
6

DP3
7

DM2
8

DP2
9

R20 10k/R0402

R33 2.2k/R0402

R29 4.7k/R0402
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R25 220k/R0402

U3

RP2350B-A4(QFN-80_10.00x10.00x0.90mm_P0.4mm)

GPIO4/SPI0_RX/UART1_TX/I2C0_SDA/PWM2_A/SIO/PIO0/PIO1/PIO2/TRACEDATA2/USB_VBUS_DET
1

DVDD
10

GPIO12/HSTX/SPI1_RX/UART0_TX/I2C0_SDA/PWM6_A/SIO/PIO0/PIO1/PIO2/CLOCK_GPIN0/USB_OVCUR_DET
11

GPIO13/HSTX/SPI1_CSn/UART0_RX/I2C0_SCL/PWM6_B/SIO/PIO0/PIO1/PIO2/CLOCK_GPOUT0/USB_VBUS_DET
12

GPIO14/HSTX/SPI1_SCK/UART0_CTS/I2C1_SDA/PWM7_A/SIO/PIO0/PIO1/PIO2/CLOCK_GPIN1/USB_VBUS_EN/UART0_TX
13

GPIO15/HSTX/SPI1_TX/UART0_RTS/I2C1_SCL/PWM7_B/SIO/PIO0/PIO1/PIO2/CLOCK_GPOUT1/USB_OVCUR_DET/UART0_RX
14

IOVDD
15

GPIO16/HSTX/SPI0_RX/UART0_TX/I2C0_SDA/PWM0_A/SIO/PIO0/PIO1/PIO2/USB_VBUS_DET
16

GPIO17/HSTX/SPI0_CSn/UART0_RX/I2C0_SCL/PWM0_B/SIO/PIO0/PIO1/PIO2/USB_VBUS_EN
17

GPIO18/HSTX/SPI0_SCK/UART0_CTS/I2C1_SDA/PWM1_A/SIO/PIO0/PIO1/PIO2/USB_OVCUR_DET/UART0_TX
18

GPIO19/HSTX/SPI0_TX/UART0_RTS/I2C1_SCL/PWM1_B/SIO/PIO0/PIO1/PIO2/QMI_CS1n/USB_VBUS_DET/UART0_RX
19

GPIO5/SPI0_CSn/UART1_RX/I2C0_SCL/PWM2_B/SIO/PIO0/PIO1/PIO2/TRACEDATA3/USB_VBUS_EN
2

GPIO20/SPI0_RX/UART1_TX/I2C0_SDA/PWM2_A/SIO/PIO0/PIO1/PIO2/CLOCK_GPIN0/USB_VBUS_EN
20

GPIO21/SPI0_CSn/UART1_RX/I2C0_SCL/PWM2_B/SIO/PIO0/PIO1/PIO2/CLOCK_GPOUT0/USB_OVCUR_DET
21

GPIO22/SPI0_SCK/UART1_CTS/I2C1_SDA/PWM3_A/SIO/PIO0/PIO1/PIO2/CLOCK_GPIN1/USB_VBUS_DET/UART1_TX
22

GPIO23/SPI0_TX/UART1_RTS/I2C1_SCL/PWM3_B/SIO/PIO0/PIO1/PIO2/CLOCK_GPOUT1/USB_VBUS_EN/UART1_RX
23

IOVDD
24

GPIO24/SPI1_RX/UART1_TX/I2C0_SDA/PWM4_A/SIO/PIO0/PIO1/PIO2/CLOCK_GPOUT2/USB_OVCUR_DET
25

GPIO25/SPI1_CSn/UART1_RX/I2C0_SCL/PWM4_B/SIO/PIO0/PIO1/PIO2/CLOCK_GPOUT3/USB_VBUS_DET
26

GPIO26/SPI1_SCK/UART1_CTS/I2C1_SDA/PWM5_A/SIO/PIO0/PIO1/PIO2/USB_VBUS_EN/UART1_TX
27

GPIO27/SPI1_TX/UART1_RTS/I2C1_SCL/PWM5_B/SIO/PIO0/PIO1/PIO2/USB_OVCUR_DET/UART1_RX
28

IOVDD
29

GPIO6/SPI0_SCK/UART1_CTS/I2C1_SDA/PWM3_A/SIO/PIO0/PIO1/PIO2/USB_OVCUR_DET/UART1_TX
3

XIN
30

XOUT
31

DVDD
32

SWCLK
33

SWDIO
34

RUN(RESET#)
35

GPIO28/SPI1_RX/UART0_TX/I2C0_SDA/PWM6_A/SIO/PIO0/PIO1/PIO2/USB_VBUS_DET
36

GPIO29/SPI1_CSn/UART0_RX/I2C0_SCL/PWM6_B/SIO/PIO0/PIO1/PIO2/USB_VBUS_EN
37

GPIO30/SPI1_SCK/UART0_CTS/I2C1_SDA/PWM7_A/SIO/PIO0/PIO1/PIO2/USB_OVCUR_DET/UART0_TX
38

GPIO31/SPI1_TX/UART0_RTS/I2C1_SCL/PWM7_B/SIO/PIO0/PIO1/PIO2/USB_VBUS_DET/UART0_RX
39

GPIO7/SPI0_TX/UART1_RTS/I2C1_SCL/PWM3_B/SIO/PIO0/PIO1/PIO2/USB_VBUS_DET/UART1_RX
4

GPIO32/SPI0_RX/UART0_TX/I2C0_SDA/PWM8_A/SIO/PIO0/PIO1/PIO2/USB_VBUS_EN
40

IOVDD
41

GPIO33/SPI0_CSn/UART0_RX/I2C0_SCL/PWM8_B/SIO/PIO0/PIO1/PIO2/USB_OVCUR_DET
42

GPIO34/SPI0_SCK/UART0_CTS/I2C1_SDA/PWM9_A/SIO/PIO0/PIO1/PIO2/USB_VBUS_DET/UART0_TX
43

GPIO35/SPI0_TX/UART0_RTS/I2C1_SCL/PWM9_B/SIO/PIO0/PIO1/PIO2/USB_VBUS_EN/UART0_RX
44

GPIO36/SPI0_RX/UART1_TX/I2C0_SDA/PWM10_A/SIO/PIO0/PIO1/PIO2/USB_OVCUR_DET
45

GPIO37/SPI0_CSn/UART1_RX/I2C0_SCL/PWM10_B/SIO/PIO0/PIO1/PIO2/USB_VBUS_DET
46

GPIO38/SPI0_SCK/UART1_CTS/I2C1_SDA/PWM11_A/SIO/PIO0/PIO1/PIO2/USB_VBUS_EN/UART1_TX
47

GPIO39/SPI0_TX/UART1_RTS/I2C1_SCL/PWM11_B/SIO/PIO0/PIO1/PIO2/USB_OVCUR_DET/UART1_RX
48

GPIO40_ADC0/SPI1_RX/UART1_TX/I2C0_SDA/PWM8_A/SIO/PIO0/PIO1/PIO2/USB_VBUS_DET
49

IOVDD
5

IOVDD
50

DVDD
51

GPIO41_ADC1/SPI1_CSn/UART1_RX/I2C0_SCL/PWM8_B/SIO/PIO0/PIO1/PIO2/USB_VBUS_EN
52

GPIO42_ADC2/SPI1_SCK/UART1_CTS/I2C1_SDA/PWM9_A/SIO/PIO0/PIO1/PIO2/USB_OVCUR_DET/UART1_TX
53

GPIO43_ADC3/SPI1_TX/UART1_RTS/I2C1_SCL/PWM9_B/SIO/PIO0/PIO1/PIO2/USB_VBUS_DET/UART1_RX
54

GPIO44_ADC4/SPI1_RX/UART0_TX/I2C0_SDA/PWM10_A/SIO/PIO0/PIO1/PIO2/USB_VBUS_EN
55

GPIO45_ADC5/SPI1_CSn/UART0_RX/I2C0_SCL/PWM10_B/SIO/PIO0/PIO1/PIO2/USB_OVCUR_DET
56

GPIO46_ADC6/SPI1_SCK/UART0_CTS/I2C1_SDA/PWM11_A/SIO/PIO0/PIO1/PIO2/USB_VBUS_DET/UART0_TX
57

GPIO47_ADC7/SPI1_TX/UART0_RTS/I2C1_SCL/PWM11_B/SIO/PIO0/PIO1/PIO2/QMI_CS1n/USB_VBUS_EN/UART0_RX
58

ADC_AVDD
59

GPIO8/SPI1_RX/UART1_TX/I2C0_SDA/PWM4_A/SIO/PIO0/PIO1/PIO2/QMI_CS1n/USB_VBUS_EN
6

IOVDD
60

VREG_AVDD
61

VREG_PGND
62

VREG_LX
63

VREG_VIN
64

VREG_FB
65

USB_DM/UART1_RX/I2C0_SCL/SIO
66

USB_DP/UART1_TX/I2C0_SDA/SIO
67

USB_OTP_VDD
68

QSPI_IOVDD
69

GPIO9/SPI1_CSn/UART1_RX/I2C0_SCL/PWM4_B/SIO/PIO0/PIO1/PIO2/USB_OVCUR_DET
7

QSPI_SD3/QMI_SD3/UART0_RTS/I2C1_SCL/SIO/UART0_RX
70

QSPI_SCLK/QMI_SCK/UART1_CTS/I2C1_SDA/SIO/UART1_TX
71

QSPI_SD0/QMI_SD0/UART0_TX/I2C0_SDA/SIO
72

QSPI_SD2/QMI_SD2/UART0_CTS/I2C1_SDA/SIO/UART0_TX
73

QSPI_SD1/QMI_SD1/UART0_RX/I2C0_SCL/SIO
74

QSPI_SSn/QMI_CS0n/UART1_RTS/I2C1_SCL/SIO/UART1_RX
75

IOVDD
76

GPIO0/SPI0_RX/UART0_TX/I2C0_SDA/PWM0_A/SIO/PIO0/PIO1/PIO2/QMI_CS1n/USB_OVCUR_DET
77

GPIO1/SPI0_CSn/UART0_RX/I2C0_SCL/PWM0_B/SIO/PIO0/PIO1/PIO2/TRACECLK/USB_VBUS_DET
78

GPIO2/SPI0_SCK/UART0_CTS/I2C1_SDA/PWM1_A/SIO/PIO0/PIO1/PIO2/TRACEDATA0/USB_VBUS_EN/UART0_TX
79

GPIO10/SPI1_SCK/UART1_CTS/I2C1_SDA/PWM5_A/SIO/PIO0/PIO1/PIO2/USB_VBUS_DET/UART1_TX
8

GPIO3/SPI0_TX/UART0_RTS/I2C1_SCL/PWM1_B/SIO/PIO0/PIO1/PIO2/TRACEDATA1/USB_OVCUR_DET/UART0_RX
80

GND(EPAD)
81

GPIO11/SPI1_TX/UART1_RTS/I2C1_SCL/PWM5_B/SIO/PIO0/PIO1/PIO2/USB_VBUS_EN/UART1_RX
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