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Disclaimer and Copyright Notice

The information in this document, including the URL address for reference, is subject to change without notice.
The document is provided "as is" without any guarantee responsibility, including any guarantee for marketability,
suitability for a specific purpose, or non-infringement, and any guarantee for any proposal, specification or sample
mentioned elsewhere. This document does not bear any responsibility, including the responsibility for infringement
of any patent rights caused by the use of the information in this document. This document does not grant any

license for the use of intellectual property rights in estoppel or other ways, whether express or implied.

The test data obtained in the article are all obtained by the Ebyte laboratory, and the actual results may vary

slightly.

We hereby declared that all brand names, trademarks and registered trademarks mentioned in this document

are the property of their respective owners.

The final interpretation right belongs to Chengdu Ebyte Electronic Technology Co., Ltd.

Notice :

Due to product version upgrades or other reasons, the contents of this manual may be changed. Ebyte Electronic Technology Co., Ltd.
reserves the right to modify the contents of this manual without any hint or notice. This manual is only used as a guide. Chengdu Ebyte
Electronic Technology Co., Ltd. makes every effort to provide accurate information in this manual. However, we does not guarantee
that the contents of the manual are completely free of errors. All statements, information and suggestions in this manual do not

constitute any express or implied guarantee.

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co., Ltd. 2
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1. Functional Overview

1.1 Introduction

ESP32-C6-MINI-1 and ESP32-C6-MINI-1U are developed based on the built-in ESP32-C6 series chip solution .

ESP32-C6-MINI-1 and ESP32-C6-MINI-1U are universal Wi-Fi6 and Bluetooth Low Energy 5.3 (Bluetooth LE) modules with
small size, rich peripheral interfaces, and 4MB embedded configuration Flash, equipped with RISC-V 32-bit single-core processor.
The chip integrates a wealth of peripherals, including UART, 12C, 12S, infrared remote control module (remote control peripheral),
LED PWM controller, general DMA controller, TWAI® controller, USB serial port/JTAG controller, temperature sensor and Analog
/Digital converter, also has single-wire, dual-wire, and four-wire SPI interfaces.

It can be used in smart home, industrial automation, healthcare, consumer electronics and other fields.

()
EBYTE

EBYTE

ESP32-C6-MINI-1

ESP32-C6-MINI-1U

=0 By
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ESP32- C6 -MINI-1 ESP32- C6 -MINI- 1U

1.2 Features and functions

Works in the 2412~2484 MHz frequency band, 1T1IR

Support IEEE 802.11ax protocol ;

Support Bluetooth Low Energy (Bluetooth LE): passed Bluetooth 5.3 certification;
The Bluetooth part supports: Bluetooth mesh, broadcast extension, multi-broadcast, power control and other functions;
4MB embedded flash,

Support AT commands;

Support MQTT protocol;

Support IPV6 network settings;

Support HTTP protocol;

Support low power consumption mode;

Support AT commands;

Support three role interchanges of AP, STA and AP+STA,;

Support serial communication and flow control. The baud rate supports up to 128000 ;

Support automatic and manual networking

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co., Ltd.
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2. Electrical Characteristics

2.1 Absolute Maximum Ratings

VDD33 Power pin voltage -0.3
T STORE Storage temperature —40 85 °C
Chart 1 - 1 Absolute Maximum Ratings

2.2 Recommended working conditions

VDD33 Power pin voltage
VDD Supply current from external power 05 B B A
supply
T Recommended operating temperature —40 — 85 °C
Humidity humidity — 85 — %RH
Transmitting current 251 — 400
1 Receiving current — 78 — mA
Sleep current 14 — 38

Chart 1 - 3 Recommended working conditions

2.3 Radio frequency characteristics

Working channel center frequency range 2412~2484MHz 2412~2484MHz
Wi-Fi Protocol IEEE802.11b/g/n Protocol IEEE802.11b/g/n
Antenna type PCB antenna IPEX antenna
With router @Mercury 200m 180m
Distance MW305R
between modules 200m 180 m

Chart 1 -5 RF Characteristics

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co., Ltd.
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3. Hardware Description

3.1 Functional block diagram

rf— —"-]
40 MHz
3v3 Crystal Antenna
RF Matching |7
EN A
ESP32-C6 GPIOs

l ISPI Flashl }

EI\E ~ — P

Figure 1 ESP32- C6 -WROOM-1 functional block diagram
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40 MHz
E\E Crystal Antenna

NV

RF Matching
EN
ESP32-C6 GPIOs
ISPI Flashl
. - | 4
GND N e e e e e e e e e e e et

Figure 2 ESP32-C6-WROOM-1U functional block diagram

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co., Ltd.
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3.1 ESP32-C6-MINI-1 & ESP32-C6-MINI-1U pin definition

The pin layout diagram shows the approximate location of the pins on the module. Please refer to Figure 8.1

Module Dimensions for the actual layout drawn to scale.
Note that the pin layout of ESP32-C6-MINI-1U is the same as that of ESP32-C6-MINI-1, but there is no keepout

zone.
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Unit :mm

pad quantity : 53

Tolerance value : X.X+0.1mm
KXXE0.05mm

Pin layout diagram ( top view )

3V3
NC
102
103
NC

EN

104
105
100
101

1,2,11, 14,
36~53

=N O L AW

10
12
13

1/O/T
1/O/T

I/O/T
1/0/T
I/O/T
1/0/T

Ground

Powered by
Empty pin
GPIO2, LP_GPIO2, LP_UART RTSN,ADCI CH2, FSPIQ
GPIO3, LP_GPIO3, LP_UART_CTSN, ADC1_CH3
Empty pin
High level: chip enabled; low level: chip turned off;
Be careful not to let the EN pin float.
MTMS, GPIO4, LP_GPIO4, LP_ UART RXD, ADC1_CH4, FSPIHD
MTDI, GPIOS, LP_GPIOS5, LP_ UART TXD, ADC1_CHS5, FSPIWP
GPIOO0, XTAL 32K P,LP GPIOO, LP UART DTRN, ADC1_CHO
GPIO1, XTAL 32K N, LP_GPIOI, LP_UART DSRN, ADCI CHI

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co., Ltd.
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106
107
1012
1013
1014
1015
NC
108
109
1018
1019
1020
1021
1022
1023
RXDO
TXDO
NC
NC
NC
NC

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

I/O/T
1/O/T
I/O/T
1/O/T
I/O/T
1/O/T
I/O/T
I/O/T
1/O/T
I/O/T
1/O/T
I/O/T
1/O/T
I/O/T
1/O/T
I/O/T

MTCK, GPIO6, LP_GPIO6, LP 12C_SDA, ADC1 CH6, FSPICLK
MTDO, GPIO7, LP_GPIO7, LP_I2C_SCL, FSPID
GPIO12, USB D-

GPIO13, USB_D+

GPIO14
GPIO15
Empty pin
GPIOS8
GPIO9

GPIO18, SDIO_CMD, FSPICS2

GPIO19, SDIO_CLK, FSPICS3
GPI020, SDIO_DATAO, FSPICS4
GPI021, SDIO_DATAL1, FSPICS5
GPI022, SDIO_DATA2
GP1023, SDIO_DATA3
UORXD, GPIO17, FSPICS1
UOTXD, GPIO16, FSPICS0

P: power supply; I: input; O: output; T: can be set to high impedance.

Chart2-2  pin definition list

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co., Ltd.
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3.2 Recommended schematic diagram

GND
QLLL ¥ QL‘ b= E-EL’JRLR
[(afalalafalalalafalalafalala]
53 e 50
VDD33  VDD33 GNDEGBE00060066660 GND
o 35
5| GND NC 57 VDD33
GND NC .3 JP1
+ 51 3vV3 NC 55— ? 1
E1 Ezz 102 NC NC =57 | 1xpo 711
R1 103 102 ESP32-CB-MINI-1 TXDO 55 RXDO 32
TBD uF AuF 7 | 103 ESP32-CB-MINI-1U RXDO 355 023 43
EN he- 1023 |55 022 4
e 022 =
= = 04 9 'fa” ! e |27 021 = UART
SW1 GND  GND 105 10 : og : Og; 36 1020 GND
&C' 25 1019
c4 |U.1uF| 51 VDD33
= R8
GND 10K
108
JPZ
JP4 1
4 TMS 2
ol T 1] 2
373 TCK = Boot Option
f 1 D0 GND
TTA JP3
| TBD USB_D+ -
RT S ATED USE_D- -
USE
MNC: No component.
GND GND

Chart 2 -3 Recommended schematic

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co., Ltd.
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3.3 Module size

3.3.1 ESP32-C6-MINI-1 Dimensional Drawing

Unit: mm

dIO]

48 x 0.40 l s 4 % 0.70
Il

13.20£0.15 0.80

-1 B8-0000000000000 O)—
a‘ 345| 0 iy g
3 11.95 3 g i - EE
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E o 3 S|s/slgliss 2K
fo) @ o |o =t o hom
2 =
=
=
=

0.62

1
1 : L $§-0000000000000 @
TR 2.40£0.15 ] 2
11.80
11.90
Top view Side view Bottom view
Chart 2-4 module dimensions
3.3.2 ESP32-C6-MINI-1U Dimensional Drawing
Unit: mm
13.20£0.15 0.80 [d|©)]
, 170 , 085 48x0.40 4x0.70
[ ;| r
@ 9.18 20000008000000 3
ol g 12.25 S alo
gl <2 = 8 = o~
B ol 8 HEE RS B —Si
2 s - 2 2T 17T o=
° = ¥ = :|:
O 1 - |
| #&000000do00non @
0.48 2401015 | 150 g ﬁ
11.80 ;
11.90
Top view Side view Bottom view

Chart 2-5 module dimensions

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co., Ltd.
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3.4 PCB packaging graphics

3.4.1 ESP32-C6-MINI-1 Dimensional Drawing

Unit: mm
B :Pad
13.20
i
Pin 1 Antenna Area
48 x 0.40 4 x 0.70

|
|
]

9.90
9.80

6

|

!II 1

0

11.20
16.60

i
5.

48 x 0.80

=

! w
lllllifilllll
1.60

11.80
11.90

| |
1

Chart2-6 PCB seal

10
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3.4.2 ESP32-C6-MINI-1U Dimensional Drawing

Unit: mm

m :Pad
Pin 1 3 13.20 _
48 x 0.40 \

L\

u 1—1—,Euuuoiﬂuu5=__r
—
2 = lﬁl = 2| 8
D%%m_-ﬁ‘:’ ) B ga=
b - . . =t (O —-r-:-:; —r
o || —-m::-. - o
| = =
= 54[1 =_1L
11 ulllllﬁelllllu ;
11.80 S|a
11.90

Chart 2-7 PCB packaging

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co., Ltd.
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3.5 External antenna connector dimensions

Linit: mm
Tolarance: +/~0.1 mm

A.|__|?/_ CONTACT
1

i

I

|

I

I
2,00:0.10

1
T =
GROUND COMTACT
2,06+0,10
1.7
g |
1
hL %
w [Ta)
S @
L=
1
= —
i Y o CONTACT
HOUSING
HOUSING MATERIAL: THERMOPLASTIC, WHITE, UL 9av-r; -
CONTACT MATERIAL: COPPER ALLOY, GOLD PLATED ALL OVER; SECTION: A-A
SCALE: 1:1

SHELL MATERIAL: COPPER ALLOY, GOLD PLATED ALL OVER;

PERFORMANCE:
CONTACT RESISTANCE: 20mOHM Max.
DIELECTAIC WITHSTANDING VOLTAGE: 200V AC FOR 1MINUTE;

INSULATION RESISTANCE: SO00MOHM Min,

Chart 2- 8 External antenna connector dimensions

4. AT Commands

For details on AT commands, please see the download page "ESP32-C6-4MB-AT-V4.0.0.0"

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co., Ltd.
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5. Frequently Asked Questions

5.1 Transmission distance is not ideal

When there are straight-line communication obstacles, the communication distance will be correspondingly attenuated;
Temperature, humidity, and co-channel interference will cause the communication packet loss rate to increase;

The ground absorbs and reflects radio waves, and the test effect is poor when close to the ground;

Seawater has a strong ability to absorb radio waves, so the test results at the seaside are poor;

If there are metal objects near the antenna, or if it is placed in a metal case, the signal attenuation will be very serious;

The power register setting is wrong and the air rate is set too high (the higher the air rate, the closer the distance);

The low voltage of the power supply at room temperature is lower than the recommended value. The lower the voltage, the

smaller the power generated;

5.2 Modules are easily damaged

®  Please check the power supply to ensure that it is within the recommended power supply voltage. If it exceeds the maximum
value, it will cause permanent damage to the module;
Please check the stability of the power supply. The voltage cannot fluctuate greatly and frequently;
Please ensure anti-static operation during installation and use, as high-frequency devices are sensitive to static electricity;

®  Please ensure that the humidity during installation and use should not be too high, as some components are humidity-sensitive
devices;

®  [fthere are no special needs, it is not recommended to use it at too high or too low temperature.

5.3 Bit error rate 1s too high

®  [fthere is co-channel signal interference nearby, stay away from the interference source or modify the frequency or channel to
avoid interference;
The clock waveform on the UART is not standard, check whether there is interference on the UART line;

Unsatisfactory power supply may also cause garbled code, so be sure to ensure the reliability of the power supply;

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co., Ltd.
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6. Welding Operation Guidance

6.1 Reflow soldering temperature

Minimum temperature

Preheat/keep ( Tsmin )

warm Maximum temperature
(Tsmax )

Time (Tsmin ~Tsmin )

Temperature rise slope (TL~Tp)
Liquidus temperature ( Tv)

Holding time above Tt

Package peak temperature Tp

Time (Tp) within 5 °C of the specified
grading temperature (Tc), see the figure
below
Cooling slope (Tp ~TL)

Time from room temperature to peak

temperature

100°C

150°C

60-120 seconds
3°C/second, maximum
183°C
60~ 90 seconds
Users should not exceed the
temperature indicated on the
product's "Moisture Sensitivity"

label.

20 seconds

6°C/second, maximum

6 minutes, maximum

150°C

200°C

60-120 seconds
3°C/second, maximum
217°C
60~ 90 seconds
Users should not exceed the
temperature indicated on the
product's "Moisture Sensitivity"

label.

30 seconds

6°C/second, maximum

8 minutes, maximum

% The peak temperature (Tp) tolerance definition of the temperature curve is the upper limit of the user

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co., Ltd.
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6.2 Reflow soldering curve

0 2B Tp2Te ) )

\ \
T -5°C-

ZEEy - [P }f-if'tp--—-l\

ts

25

——— M 25°CHE i A i A

i =

15
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7. Packing

Va

330%0.2

$L.5

‘ ‘

17.5

255

135

Copyright ©2012-2024, Chengdu Ebyte Electronic Technology Co., Ltd.
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8. Disclaimer

®  This manual is as comprehensive and detailed as possible based on the existing information. Our company reserves the right to
modify the contents of the manual without further notice.

®  This manual is only used as a guide. All information in the manual does not constitute any express or implied warranty.

Revise history

2024 4-2 1n1t1al version

About Us

Technical support: support@cdebyte.com
Documents and RF Setting download link: https://www.cdebyte.com

Thank you for using Ebyte products! Please contact us with any questions or suggestions: info@cdebyte.com
Address: Building B5, Mould Industrial Park, 199# Xiqu Ave, High-tech Zone, Chengdu, 611731, Sichuan, China
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