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ESP32-C61 & # I EN) MCU RZi4Lih - (SoC), 3¢HE 2.4 GHz Wi-Fi 6 RIKII#E# % (Bluetooth® 5 LE),
HAE T RISC-V 32 7 AL BES . Wi-Fi Bl . B A5 . RF BBk DA R AN

B R S REAE PR A0 T T TR

( Espressif’s ESP32-C61 Wi-Fi + Bluetooth® Low Energy SoC

CPU System Wireless MAC and

RISC-V 32-bit
Microprocessor

Baseband

--

Peripherals

| PMU I
LP IO
eFuse Security
Controller -

Modules having power in specific power modes:

@D Active

@D /ctive and Modem-sleep

) Active, Modem-sleep, Light-sleep; (.3 optional in Light-sleep
(D Almodes (%) optional in Deep-sleep

m

Power Management
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P Tk
Wi-Fi
o TVETF 2.4 GHz §iiEk, 1T1R
o THHEE P OERILRE: 2412 ~ 2484 MHz
o 3% IEEE 802.11ax HHY :
- {X 20 MHz JEg: A S TAEREEL (20 MHz-only non-AP mode)
- bAT. TMATIERSr Zak A (OFDMA) SR THIEF PRI Wk I 1 T 2 e P 4 i
TP ZEAZ gL (MU-MIMO), 471/ 2% 75 &
PR O (Beamformee), $&THF 5 it i
ZE[ES ] (Spatial reuse), e KALHATIE 4
FU AR T] (TWT) |, SR BEE a5 REDL T
o 52434 IEEE 802.11b/g/n #pil :
- ¥ 20 MHz #11 40 MHz #7955
- HdfERE ik 150 Mbps
- REZ WA (WMM)
- WiEA (TX/RX A-MPDU, TX/RX A-MSDU)

- SEEPEHAIA (Immediate Block ACK)

- S R FIEL (fragmentation and defragmentation)
- AL 4 (fransmission opportunity, TXOP)

- Beacon Haull (5 TSF)

- AN Wi-Fi 42101

- [RI SRR RL RIS B M 4% (Infrastructure BSS) Station iz, SoftAP fizt. Station + SoftAP 1=k FliE
A
4 ESP32-C61 1 Station #al FHIHi;, SOftAP {518 £ [m] i}t 2s

- R4
- 802.1Tmc FTM

o {LIhFEHE T (Bluetooth LE): i@t Bluetooth Core 6.0 iAJE

e Bluetooth mesh 1.1

o BT (20 dBm KT

o FLTRAMAAI K ARy J7 [ &4 fE (direction finding, AoA/AoD)
o ISR (PAWR)
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o 7R ERRZ (LE connection subrating)

o IhRPiH (LE power control)

o R Y 125 Kbps., 500 Kbps. 1 Mbps. 2 Mbps

o PRI IEVAKZ T #E# (LE advertising extensions)
o JUHRE /S P IR/ ANE B 2 A (09T BT

CPU HIf£1ik
o RISC-V 32 (i iz AL FE LR
- IR fRs 160 MHz
- 160 MHz I CoreMark® f&43: 553.78 CoreMark; 3.46 CoreMark/MHz (O3)
- LYK R
L1 cache (32 KB)

ROM: 256 KB

SRAM: 320 KB

Y45 SPI #pid: SPI. Dual SPI. Quad SPI. QPI, "4z flash, F-4h RAM FlH:Ah SPI 1544
e 3| A cache ML flash/4Ma ram 425 2%
o 7Hy flash #E 4k gt

NN
e 30 4~T[%ifE GPIO
- 5 /M strapping 4
o My
- 24~ SPI 1 i F3%4% flash HI PSRAM
- WA SPI 0
- 34~ UART
- 12C
- 128
- LED PWM #% i g%, Zik 6 NiliH
- USB H11/JTAG #4124
- SDIO 2.0 MAL¥z il 45
- G DMA f5dilds (fiFx GDMA), 2 AMRICHEIER 2 >4k iiiE
h b JTAG i BE
- LSRR (ETM)
o BIRlEN:
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- 12 fif SARADC, £ik 4 /Mt
- R A
= K
- BRI AR AR
o JERIHR:
2 A~ 54 3 I RE o
52 (L R GEE M 4%
CAERGAEMEN 2
SAE M E I 2

ke
o JEITBLEEEBIIA . (HASH . Wi-FI TARREER R A ] YRR R LR S R R YR A
o FEXTIAE ST 4 FIlEERE R Active. Modem-sleep. Light-sleep. Deep-sleep
o Deep-sleep F T IFELE 10 pA

A MLk

o AJEE - PN kAR A R

o Flash I PSRAM fll - ShaBAF il n s A

e 4096 iz OTP, Hrh 1792 AR B AL 1 P )

o JIAEEL hnid s
- Hash (FIPS PUB 180-4)
- ECC (3¢## FIPS 186-3 HsE i P-192 # P-256 k)
- ECDSA ¥{=%544 4% (ECDSA_DS)

o EFEHLECE s

o FELYEE I MR I 2%

RF B&de
o REUJFR. GIHELAE (balun). ZHRFCRE: . MRMEFAETHCR &

o 802 Max L= 1% +19.5 dBm
e 302.1Mb T X E L +21 dBm
o (IRTNFEIE Al REUE (125 Kbps) 1] i5%]-106 dBm
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S REILS H- ESP32-CO 4 Ayl (1oT) L skt 104k 4% -

o FREXE e POS #L

o TiLHZhME L& 2R IN

o BES7 IR o EHA

o THTRIL T o GHTARIIFE 10T & RaR S et
o FELER o HJIRINAE 10T Hifiic s
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H 5%

H >

7 A 2

7 R
oA ©
1 ESP32-C61 &4175 %} kb 13
1 @A 18
12 AMEw 18
2 B 1
21 MR 1
22 A 10
23 1045 18
2.31 10 MUX Thgg 18
2.3.2 LP 10 MUX ZhfiE 20
233 L 2l
2.3.4  GPIO fil LP GPIO 1l 22
24 REEH es
25 W 2
2.5 HLUEEH 24
2.5.2 HIEEH 24
253 M RIS AL 25
2.6 A5 flash/PSRAM (R4S N B 32 £ 26
3 kI Zlfe e i 28
31 M RIE 29
3.2 SDIO #i ASRAEN I H IR S 42 i 30
3.3 ROM H@TEN 30
3.4 JTAG {52 EH 31
4 IRk %
a1 EG 82
AN BT R %
4111 I TEREAL PR S 32
4112 RISC-V B4 EIL 32
4113 GDMA ¥s4i5e 33
412 {FhEmRalssERy 33
4121 ESEEAE 34
4122 HNITEAED 35
41.2.3  eFuse ¥l 35
413 RELE 3
41.3] IO MUX Fi1 GPIO %z 4% 4 35
41.3.2  EApP 36
4133 it 36
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H 5%

41.3.4  HRTE R
41.3.5  FHMESHERE
41.3.6  RGENEE
4137  WHEEHEEIC
41.3.8  RIEMIZS
41.3.9  RTC {RIIHEE R £
41.310  SERTERAH
413N B IE e
41312 AUBRIE ]
A41.313  REFATAE
41.314  EhiER

414 I A
4141  ECC Jmiiss
41.4.2  ECDSA 5% 4 4% (ECDSA_DS)
41.4.3  SHA Jkse
A04.4 R ANPGRS R
4145  EREVIECE g
4146  HETEERE N

4.2 AN

421 HEiHED
4211 UART $zthl4e
4.21.2  SPI ¥4
4.21.3  12C Fsihlge
4214  12S s
4.21.5  USB H [1/JTAG ¥ il %%
4216  LED PWM ¥l 4%
4.217  SDIO MBI HI#E

4.2.2 KBHUES L
4221 SARADC
4.2.2.2 LIRS
4.2.2.3 AR AR

43  LLiEfE

431 LH
4.31 2.4 GHz #llias
4.31.2 2.4 GHz ks
A4.31.3  WPBRE RS

4.3.2  Wi-Fi
4.3.21  Wi-Fi Fo&k B fI gLy
4.3.2.2  Wi-Fi MAC
4.3.2.3  [MEEE

4.3.3 (RUIFEIEST
4.3.31  RIFEIEA YR
4.3.3.2  fRINFREE A wEpk A

5 HAFE

51 X KA EE
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37
37
37
38
39
40
40
40
1
14
N
42
42
42
42
43
43
43
44
44
44
a4
46
46
47
47
48
48
48
49
49
50
50
50
50
50
50
50

51
52
52
52
52

54
54
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H 5%

5.2
5.3
5.4
5.5
5.6

5.7
5.8

6.1

6.2

7

BT AR

VDD _SPI % R

ELLH AR (8.3 'V, 25 °C)
ADC FH

e

5.6.1  Active #iU R TIEE
5.6.2 HABIWFEALFHTIFE
FEAE RS

AEEME

Sk

Wi-Fi §155i (2.4 GHz)

611 Wi-Fi ik kg (TX) Fitk

612  Wi-Fi gisziias (RX) #etk
RIIFERE A S5

6.21  (RINFEHT SRS (TX) 5tk
6.2.2 (RINAEHT A (RX) Rtk

Bre

FHSE SCHAITE I
Fff> A - ESP32-C61 45 iGN
fEirhs e

IREERRRHK

54
55
55
55
56
56
57
57
58

59
59
59
60
62
62
63

66

68

69

70
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Eadis

EaZ i1

1-1  ESP32-C61 &5t A%tk

2-1 ESP32-C61 & ik

2-2 @i 10 MUX 8 MEAE S

2-3 10 MUX 4515 g

2-4 LP 10 MUX T#g

2-5 BT ARG S

2-6 HiLITIRE

27 MU

2-8 HLIHE M

2-9 HERESR

2-10 R RIS AL 3 S 400 R

2-11 ESP32-C61 :F36ih 542 4 flash s BIxH R % 2
2-12 ESP32-CO1 #3485 J 4 41 psram B4 T 1 36 2
3-1 Strapping 4 HHIERIARLE:

3-2 Strapping 4 Bl i 7 2 i B

3-8 It e sl

3-4 SDIO iy A\ KA /4t OK Sls42s il
3-5 UARTO ROM H 4T Bz

3-6 USB H:[1/JTAG ROM H 54T Bzt
37 JTAG {555l

5-1 X i KAUE(E

5-2 FEWCTAERM:

5-3 VDD_SPI Psn4 R

5-4 HEIHURHE (3.3 V, 25 °C)

5-5 ADC 4

5-6 ADC izt

57 Active iU R Wi-Fi (2.4 GHz) Hh#Eist
5-8 Active #zU NMRIIAEE A DhFERH
5-9 Modem-sleep #= T INFE

5-10 fIRIAERL N 1 DIFE

5-11 Flash #jf%

5-12 PSRAM Hi%

5-18 AIHEPEINIE

6-1  Wi-Fi SHATAA%

6-2 SIS A EVM 56 80211 FRiEmT Y % 52 22
6-3 &M EVM il

6-4 BURHE

6-5 F RIS

6-6  HULBIE I

6-7 ARIIFEIE T SIS

6-8 (RIIFEIEA - A gHedrtE - 1 Mbps
6-9 (RIIFEIEA - KSR FrtE - 2 Mbps
6-10 IRTHFEE A - K GH#s4et - 125 Kbps

IREERRRHK 10

13
16
18
18
20
21
21
23
24
24
25
26
26
28
29
29
30
30
31
31
54
54
55
55
56
56
56
56
57
57
57
58
58
59
59
59
60

61

61
62
62
62
63
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Eadis

6-1 (RINFERT - A antitt
6-12 RIIFEHT - IR
6-13 (RIIFEIE T - Fllas it
6-14 RINFEHT - Belldntitt
6-15 RINFEHT - Helldnhith

71 AR

IREERRRHK

500 Kbps
1 Mbps
2 Mbps
125 Kbps
500 Kbps

1

63
63
64
65
65
69
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JAEl

il

1-1
2-1
2-2
2-3
2-4
3-1
4-1
4-2
4-3
7-1
7-2

IREER

ESP32-C61 A 515tk F- i 44 AL

ESP32-COINF8R8LA &1 sy (JFFALIE)
ESP32-C61 Hi, 5 5 7l
AR AL S AR

Strapping & Il iy S 40
HhE RS 45

AR H Pk

B I BEERTS

QFN40 (5%5 mm) F}%

LGA40 (5x5 mm) Ff%

SYEE 12

13

ESP32-C61HR2 & ESP32-C61HR8 & ESP32-CO1HFA 457 (R 14

15
25
25
29
34
39
39
66
67
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1 ESP32-C61 &5 8%t

1 ESP32-C61 & 41715 %}k

11 ar RN

HERAES (%5

HEAX (A&Em)
L: LGA #3%

X: $#4A flash 5 PSRAM K/J\

F: ##MA flash
R: 14N PSRAM

FERE
H: &&
N: &
WA RS
1-1. ESP32-C61 4185 )y iy 44 B
1.2 HS5%FEE
% 1-1. ESP32-C61 & Fl:E WL
Yk $J3 4 Flash $ 3y PSRAM i | B Flash | B4 PSRAM
ESP32-C61HF4 4 MB (Quad SPI)2 — ~40 ~ 105 °C — —
ESP32-C61HR2 — 2 MB (Quad SPI) | —40 ~ 105 °C F —
ESP32-C61HR8 — 8 MB (Quad SPI) | —40 ~ 105 °C X —
ESP32-C6INFSR8LAS | 8 MB (Quad SPI) | 8 MB (Quad SPI) | —40 ~ 85 °C — —

IRBEEE R AR AN AR BTRE

2 W XT SPI IS B, HSLES 2.6 51 5 flash/PSRAM w4/ st i % % .
S IIESR A LGA H%E, MET A R,

IREERRRHK
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2

VT
2.1 ENAG )5
o P4 — =2} O
% J J 2 5 & S x 3 8
a = Z a o o o =) o o
S Kk & £ 6 6 S S 6 ©
2l gl 8 HI 8l 8 S8 ¥ 5l
I | I | | | | | | | | J
ant26 11 @ 130
VDDA3 | 2 | i 129
7 |
- - — // | — — ]
VDDA4 | 3 | o ; 28
13! i | 128
L | [ ]
| | | |
27
¢ &) ESPRESSIF -
L | Q ! ]
VDDPST1 | 5 | | | 26
|2 : 120
| |
I | | — —
XTAL_32K_P | 6 | | | 25
16 | | 129
; ESP32-C61 : ]
XTAL 32K N | 7 | ‘ | 124
. | 1 24
| |
L ‘ ]
GPIO2 | 8 | | | 123
18 i | 129
L—— | ! N
MTMS | 9 | | 41GND | 22
MTDI |10 21
ml N @] Y] v o] I~ ®] o] Q]
[ T T R T SO T i S S I o VB
s 8 2 35 2 T & 2 7 8
E FE § O E E E E O §
S k£ | < < < < F 9
o Q DI DI D| D| 2] 8
a 23 o o o o o
n [m) (m) [m) [a)] N
n n n n

GPI024

USB_D+

USB_D-

SPID/NC

SPICLK/NC

SPIHD/NC

VDD_SPI/NC

SPIWP/NC

SPIQ/NC

VDDPST2

K| 2-1. ESP32-C61HR2 & ESP32-C61HR8 & ESP32-C61HF4 i )5 (iseipel)

15 AT ESP32-C61HF4, SPICSO, SPIQ, SPIWP, VDD_SPI, SPIHD, SPICLK, #I SPID jX #4524 NC.,

IREER BB
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2 HM

2.2 A5 HHEA

ESP32-CO1 it i M 1 Z A # 5 ANl A . 8 BRI B MREAIR, 2k iy f Al
F T IME— TR I 2 AR A2 B R R T AR Y B A

SUATE, ESP32-CE1 it i I AT 4 AR LK
o 1055, HADANHIIRE:
- gAY 10 FIER T T 10 MUX Djfig - L3R 2-3 10 MUX 4
- ¥4y 10 TR T LP 10 MUX Zhfie — W32 2-4 LP 10 MUX 544t
- sy 10 BRITR T ENIhRE - W3 2-6 ik

A REMEA 10 B IBE B E AU I H AN B0, T AP AR BB
SN

o BUILSEM, % TRLINGE - W2 27 Hh
o HIBREM, it AR I - W 2-8 IR
% 21 FRd WEAA TSN, BEEE, WILF OB, RS%MR A - ESP32-C61 4114

1A
Ul o

% 2-1. ESP32-C61 45 ik

BE| AR | fth ey S Y |

B | HEk K| w2 St | S5 || 10 MUX | LPIO MUX | K&l
1 ANT_2G Rl | - - - - - -

2 VDDA3 HE | - _ _ _ - -

3 VDDA4 HyE | - _ _ _ - -

4 CHIP_PU | | VDDPST - - - - -

5 VDDPST1 HE | - _ _ _ - -

6 XTAL_32K_P | 1/O/T | VDDPSTI - - I0 MUX | LP 10 MUX | #4)
7 XTAL_32K_N | 1/O/T | VDDPSTI - - 10 MUX | LP 10 MUX | #&4)
8 GPIO2 I/0/T | VDDPSTI - - 0 MUX | LPI1O MUX | -

9 MTMS I/0/T | VDDPSTI IE IE 10 MUX | LP 10 MUX | f&4)
10 MTDI I/0/T | VDDPSTI IE IE 10 MUX | LP 10 MUX | &)
1 MTCK I/0/T | VDDPST1 - IE 10 MUX | LP 10 MUX | &)
12 MTDO I/0/T | VDDPST1 - IE 0 MUX | LP1O MUX | -

13 SDIO_CMD I/0/T | VDDPST2 - IE 10 MUX | - -

14 SDIO_CLK I/0/T | VDDPST2 - IE 10 MUX | - -

15 SDIO_DATAO | I/O/T | VDDPST2 - IE 10 MUX | - -

16 SDIO_DATA1 I/0/T | VDDPST2 - IE I0 MUX | - -

17 SDIO_DATA2 | I/O/T | VDDPST2 - IE I0 MUX | - -

18 SDIO_DATA3 | I/O/T | VDDPST2 - IE I0 MUX | - -

19 SPICST® I/O/T | VDD_SPI/VDDPST?2 || - - I0 MUX | - -
20 SPICSO 4° I/0/T | VDD_SPI/VDDPST2 || - - 10 MUX | - -

21 VDDPST2 HE | - - - - - -

22 spIQ 4° I/0/T | VDD_SPI/VDDPST2 || - - 10 MUX | - -

23 SPiwp 4 I/0/T | VDD_SPI/VDDPST2 || - - 10 MUX | - -

=
=
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2 HM

#£21-#EW

B B | peh e S e |

WS | K| w2 sefnt | SIR0G || 10MUX | LP IO MUX | Bl
24 vDD_SPI 4° HiJE | VDDPST2 - - IO MUX | - Bl
25 SPIHD 4° I/0/T | VDD_SPI/VDDPST2 || - - 10 MUX | - -

26 SPICLK 45 O | VDD_SPI/VDDPST2 || - - 10 MUX | - -

27 SPID 4 I/0/T | VDD_SPI/VDDPST? || - - 10 MUX | - -

28 USB_D- I/0/T | VDDPST2 - IE 10 MUX | - B
29 USB_D+ I/O/T | VDDPST2 - IEWPU || I0MUX | - R
30 GPI024 I/O/T | VDDPST2 - - 10 MUX | - -

31 GPIO8 I/O/T | VDDPST2 IE IE 10 MUX | - )
32 GPIO9 I/O/T | VDDPST2 IEWPU | IEWPU || 10 MUX | - )
33 UORXD I/O/T | VDDPST2 - IEWPU || I0MUX | - -

34 UOTXD I/0/T | VDDPST2 - IEWPU || l0MUX | - -

35 GPI029 1/0/T | VDDPST2 - - 10 MUX | - -

36 GPIO7 I/0/T | VDDPST2 IE IE 10 MUX | - -

37 VDDAT HE | - - - _ _ _

38 XTAL_N wpl | - - - - - -

39 XTAL_P wpl | - - - - - -
40 VDDA2 HE | - _ - _ _ Z

T MR BIN B T B MBI TIRE, TEILEAY 3138 8 B A Kdahl.

2. [ GPIO12. GPIOT3 A BIBRIABKZN AL I 40 mA, A48 I BIATRZ FL 9 20 mA.
3. FIARCE R B A RIE AT B4

o |E-

b A RE

o WPU — Py Iz fBE i A
o WPD - PR i HL FH B
e USB_PU - USB |} Ha FH{# fig

- USB %1 (GPIO12 £ GPIOT3) BRIA I i USB TRk, LI B2 75 B4 USB sk . USB L USB_SERIAL_JTAG_DP/

- USB APl USB Zhfigiy, JELE GPIO, BUALZHIAE MM B/ T HRIEpE, "ligid 10_MUX_FUN_WPU/WPD AL %

DM_PULLUP ##, USB i it FHLAY BAAPRAE W il 1t USB_SERIAL_JTAG_PULLUP_VALUE {5,

4. %IT ESP32-C61HF4, SPICSO, SPIQ, SPIWP, VDD_SPI, SPIHD, SPICLK, 7l SPID jx 4645 % NC (IR ).

5. %} ESP32-C6INFSR8LA, SPICS1, SPICSO, SPIQ, SPIWP, VDD_SPI, SPIHD, SPICLK, #iI SPID X284 ik NC (BIRERE) .

IREER BB
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2 HH

B

2.3

2.3.1

10 MUX fi
I =AME

10 45 JiH

10 MUX Jfig

=AM

HArUE H GPIO A2t fs (GPIOO. GPIOT %),

USSR PNL B == R VL B
(10 MUX Zhfig, B FO-F2) iy,

. ESP32-C61 143/~ 10 4 I i £ 3K 2-3 10 MUX 4t %
A

EE—1

GPIO i el & e St h 2kt , JHTIUHE S, g

LEMER VP —AMES . PSS RAR R, HATREE ML S rd e, R

R H AR AR E SN (UOTXD, MTCK %),

W 2-2 10 MUX 48,

{35 UARTO. JTAG. SPIO/1.

% 2-2. jliid 10 MUX GERRIAhBeAs

% Ty g f5's i3

UOTXD RIREIHE (Transmit)

UORXD IR (Receive) UARTO #2H

MTCK it e4f (Test clock)

MTDO Mg PE% 1 (Test data out) s

MTDI JRLHCHE A (Test data in) RTREIAEH JTAG

MTMS M3 (Test mode select)

SPIQ i (Data out)

SPID ik A (Data in) 3.3V SPIO/M #:m, iEid SPI MLt 5 N aiHt
SPIHD {5 (Hold) F4p flash/PSRAM. SZRpHaZk . WL, ULk SPI
SPIWP R4 (Write protect) . FELEST 2.6 S R 5 flash/PSRAM 48 fip 3t
SPICLK If4h (Clock) X %

SPICS... F3% (Chip select)

FSPIQ ¥y oy (Data out)

FSPID ¥ A (Datain)

FSPIHD 25 (Hold) TP SPIZ4ir SPI2 82 . SCRpsg. M
FSPIWP 4 (Write protect) 2k, DUk SPI

FSPICLK i4h (Clock)

FSPICSO F-i& (Chip select)

SDIO_GLK | f#h (Clook T HEHAN SDIO :BUI 4 Her 4 A /A
SDIO_CMD | fir4 (Command) (SDIO) 11

SDIO_DATA... | #t#fEfi (Data)

2 2-310 MUX s 4t 3 T4 I 10 MUX 3i6g
% 2-3. 10 MUX %5 JHIzhfie

M | 10 MUX / 10 MUX Zjifig 12
£ | GPIO %%k FO »m 3 | R Fom | F2 Sy
6 XTAL_32K_P GPIOO [/O/T GPIOO [/O/T
7 XTAL_32K_N GPIO1 [/O/T GPIO1 1/0/T
8 GPIO2 GPIO2 /O/T GPIO2 [/O/T | FSPIQ [1/0/T
9 MTMS MTMS 1 GPIO3 [/O/T | FSPIHD n/0/T
W
REFERPHE 18 ESP32-C61 FR41ith i B ARFAE 5 V11
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2 HM

IREERRRHK

#2-3-fbkw
|| 10 MUX / 10 MUX Zjfig 12
2| GPIO #Fk FO Yo S | R ¥ | F2 R
10 MTDI MTDI I GPIO4 | I/O/T | FSPIWP | 11/0/T
m MTCK MTCK I GPIO5 | 1/O/T
12 MTDO MTDO O/T | GPIO6 | I/O/T | FSPICLK | n/O/T
13 SDIO_CMD SDIO_CMD | n/O/T | GPI025 | I/0/T
14 SDIO_CLK SDIO_CLK | n GPI026 | I/0/T
15 SDIO_DATAO || SDIO_DATAO | 1/O/T | GPIO27 | 1/O/T
16 SDIO_DATA1 SDIO_DATA1 | n/O/T | GPIO28 | I/O/T
17 SDIO_DATA2 || SDIO_DATA2 | 11/0/T | GPIO22 | I1/O/T
18 SDIO_DATA3 || SDIO_DATA3 | 1/O/T | GPIO23 | I/O/T
19 SPICST/NC O/T | GPIOW | 1/O/T
20 SPICSO/NC o/T | GPIO15 | I/O/T
02 SPIQ/NC 1/0/T | GPIOI6 | 1/O/T
23 SPIWP/NC 1/0/T | GPIOTZ | 1/O/T
o4 VDD_SPI/NC /0/T | GPIO18 | 1/O/T
25 SPIHD/NC 1/0/T | GPIO19 | I/O/T
26 SPICLK/NC O/T | GPI020 | I/O/T
27 SPID/NC 1/0/T | GPIO21 | 1/O/T
28 USB_D- GPIO12 /O/T | GPIOT2 | I/O/T
29 USB_D+ GPIO13 /O/T | GPIOT3 | 1/O/T
30 GPI024 GPI024 /O/T | GPIO24 | 1/O/T
31 GPIO8 GPIO8 /0/T | GPIO8 | I/O/T | FSPICSO | 11/0/T
32 GPIO9 GPIO9 /O/T | GPIOS | I/O/T
33 UORXD UORXD I GPIO10 | I/O/T
34 UOTXD UOTXD 0 GPIOTT | 1/O/T
35 GPI029 GPI029 /0/T | GPI029 | 1/O/T
36 GPIO7 GPIO7 /O/T | GPIO7 | I/O/T | FSPD | N/O/T
TORLF R B R SR P BA G IZIAE, BEILEEY 30 % B B A X s 4.

0

15150

HYBATCHS, PEWLEET 2.3.4 GPIO 4= LP GPIO #4Tf) .

S 44> 10 MUX JE (Fn, n=0 ~2) #IRFR—4 “HB7, UFREA “FH L
ol -HiA. O-fith. T- k.
o 1- M A WERZEMIIECT Fn LASMNRTIRE, W Fn BYH AR S1E N 1.
o |0 - F A ARZAEMAI T Fn LASMZHEE, W Fn ik AR S1E N O.

19
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2.3.2 LP 10 MUX Zjfig

LP 10 MUX ShBETE HP H05 Y55 IR , TS24 SHFE.

4 2-4.LP 10 MUX Jfie

IREERRRHK

S | LP1O LP 10 MUX Zjjfi¢
By | B FO

6 LP_GPIOO || LP_GPIOO

7 LP_GPIOT || LP_GPIO1

8 LP_GPIO2 || LP_GPIO2

9 LP_GPIO3 || LP_GPIO3

10 LP_GPIO4 || LP_GPIO4

n LP_GPIO5 || LP_GPIO5

12 LP_GPIO6 || LP_GPIO6

20
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2.3.3 BHU e

w10 B A B e, AT IREAI BHAMEE (0 ADC) . BEIIZh BEFE S B =, TR0
# 2-5 k.

A% 2-5. EHEN I RERIBLS S

IR te ' ik

ADC1_CHn ADC i n (5% ADCT 3@ n #:11

XTAL_32K_N | fatl ks #{5S (Negative clock signal) B IIZEST IR, TR B ANER TG YR i PR
XTAL_32K_P | IEM 455 (Positive clock signal) (1) 32 kHz 254y I 4h i

VSB_D- USB Hiias /(55 USB & [1/JTAG Tk

USB_D+

ZCDn GPIO Pad EfHIE Bl Pad HLUE LTI RE

7 2-6 12 he S T 10 IR EE .
4% 2-6. Bt ghiie

e Bl Bl shik

E333 10 &%k FO F1

6 XTAL_32K_P XTAL_32K_P | -

7 XTAL_32K_N XTAL_32K_N | ADC1_CHO

9 MTMS - ADC1_CH1

10 MTDI - ADC1_CH2

n MTCK - ADC1_CH3

28 USB_D- USB_D- ' -

29 USB_D+ USB_D+ -

24 VDD_SPI VDD_SPI -

31 GPIO8 2 ZCDO -

32 GPIO9 ZCD1 -

VML R B A BT B IS, BEILEEYT 30 A B AR
1

2 [ v Tk LI 2.3.4 GPIO 42 LP GPIO a4 1R 4.
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2.3.4 GPIO #1 LP GPIO [#Fi i

ESP32-C61 Wi 10 & IERA GPIO Tifig, #srifH A LP GPIO Jhfig. XL 10 42 Z Ihaei i, W LAY
FTORBCEAFREIEE, A —Lef R, TR .

BT 2.3 10 & AR, SR EHIIREA WS bric. HEEEOLCf M SR RS GPIO B LP GPIO . Wi
WA, WHEEPERE R GPIO 5 LP GPIO 4, k5 I REM 5T .

FISE 10 A A AT BRI AE

o [BBIB - i+ 5335 flash/PSRAM SR, REEHMAG. FEEE, HEREY 2.6 B4 5 flash/
PSRAM #4%& Bpaf 2 3% % o

e (GPIO - AAPATHEIfEZ —:
- Strapping 5 - BB E RO EE. HEILTETY 3 B Ffe K.
- USB_D+/- - BRIATE L R4z USB H: 11/JTAG F5ifilgs . ISR EHACE, J v H1E GPIO.

- JTAG #&11 - il H M T ThaE. TEILER 2-2 10 MUX 7 fie. SOREHUX A, AT USB Hi 1/JTAG
il aS ) USB_D+/- ThAREMUE: . PRILEY 3.4 JTAG 155 izl

- UART #01 — @i % M TR RE . R 2-2 10 MUX 7).
fffsr A - ESP32-CO1 A LE T =% .
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ii]

2.4 BN

27, B

S| R (]
AL ] PR | ohtie
1 ANT_2G I/0 | Shsian AN
A CHIP_PU B o H *:Jﬂﬁﬁ'é ((FHL);

fRH T S P (FH )

VERANBELL CHIP_PU 45 7 23
38 XTAL_N — TR0 A TC R s PR B AR Bh & A/ S H
39 XTAL_P — P/N 43550155 18 26 43 B P TR AR/ S8R i o
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2 HM

2.5 HLJH

251 LI
% 2-8 WIRAE By FI2 T it H HEHL R LR

& 2-8. PRI
L Hug 12
B | Bk Jimy | i / b 10 455 S
2 VDDA3 LD NI X A= RS
3 VDDA4 B | B H R,
5 VDDPST1 B | B HP AR LP i ek LP 10
24 VDD_SPI | /3 E T VDDPST2 H T4 flash {Lra e
21 VDDPST2 B | B, 45 HP Bt HP 10
37 VDDAT B | L YR I
40 VDDA2 B | B R
41 GND — AN

Vssh iy 2.5.2 WIEASH L.

2HIE. FGIIMEERE AR A, PELEETY 5. 4ot KA (i AIEETy 5.2 B TR,
S LP 10 45BNt VDDPSTT L[ 45, Anf&l 2-3 ESP32-CO1 HFASTE ifn, &% 2-1
SR > BB LR .

2.5.2 HWJRFEA
HURAYFRANE 2-3 ESP32-C61 , ik % 32 Jiii .
S PV i3 PRV N SV 46

A 2-9. WRRAED:

HUERRJESS | Hail | iR
HP 11V | HP H s
LP 12V | LP HyjEds
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. mm VDD.SPI

VDDPST1 VDDPST2 VDDAl VDDA2 VDDA3 VDDA4
(] [ T T B
LP HP

Voltage Voltage Rspi

Regulator Regulator L

Analog \
LP 10 LP System HP HP 10

y System

2.5.3

o h BRI
S UG, HOR R g TR

e, M ERAEALAE M CHIP_PU fis, #afithh. X

B 2-3. ESP32-C61 Hi B

KT CHIP_PU K BRI FRfEE, i WA 2-4 A1k 2-10,

tsTBL

VDDAGS, 28V —- -~
VDDA4,
VDDPST1,
VDDPST?2,
VDDA1,
VDDA2
V/L,NRST - -
CHIP_PU
Kl 2-4. L s fimhiyS 8
# 2-10. RIS i S Eui
S8 | =M /M (ps)
t CHIP_PU 45 I 25 it A1, VDDA3. VDDA4, VDDPSTI, VD- o
STBL | DpsT2. VDDAT Fil VDDA2 k3R 5 FFaE (i il
trsT CHIP_PU H LT ViL nrsT MITEANLE BRI E] 50
IREEE R 25
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2.6

AR5 flash/PSRAM (145 I i % &
x 2N HNHE T A SPI TS A5 flash/PSRAM RO RN I 56 & .
BN flash/PSRAM Rt AR (036 1-1 B 5 2t ik ) k% Py flash/PSRAM &2 1 4 BBk T e 4 i 1)

SPIHE. Ef24) flash/PSRAM YHER ERAT I thn 2 I T3

XA BT iERRE (flash 5 PSRAM) i

TIRERIBE o

i 4 flash s PSRAM (LN RT3k, Wlgkdey VDD_SPI S fit, slih % ELEAE AN h i I, Bk

. BifrEfy flash 5 PSRAM a7ty VDD_SPI it ANal

Ui, A% VDD_SPI flash ul PSRAM fitrs, WX AME A nl DA VR 27 2h BiE
W2 KT SPIEHlaEE, WSHE 4.21.2 SPHizH % .

TR

AR flash/PSRAM )45 I T oAt a2 -

4 2-11. ESP32-C61 BP4kih Ji- L s flash 55 IRt X 21

BHTS | RMARR || gk SPI | gk SPI | Pugk SPI
Flash Flash Flash
26 SPICLK CLK CLK CLK
20 SPICSO 2 CS# CS# CS#
27 SPID MOSI SI00 8 SI00
22 SPIQ MISO SI01 SIO1
23 SPIWP WP# SI02
25 SPIHD HOLD# SI03

VALY AR flash F, AT 4R flash,
2 SPICSO I T-¥jj1i) flash
3SI0: HifTHy Akt (Serial Data Input and Output)

4 2-12. ESP32-C61 JH3th )i L5 F4 4b psram (55 IR i = 21

IREER BB

QFN48 | %5M44Fk | Mgk SPI | puzk SPI
B PSRAM | PSRAM
26 SPICLK CLK CLK
19 SPICS1 2 CE# CE#
27 SPID SE SI00
22 SPIQ S04 SI01
23 SPIWP S102
25 SPIHD SI03
26
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VYt IR AR % PSRAM I, A PAS
% PSRAM, 4R FhE PSRAM, i SE45 AN
ATPAHIfE GPIO 4 1

2 SPICST H T-ijjii] PSRAM

3SI: Hfj#i A (Serial Data Input), T fE2%[H
MOSI

480: =474 (Serial Data Output), Thfg%
] MISO
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3 JEBhfCE I

3 kgl
AR E R B R A, AT DAL strapping-pin I efuse-parameter BE AR RIS, RTINS
5:
I EEUL 5
- Strapping % GPIO8 #i1 GPIO9
SDIO #if A RAEDS A SR Sh s 120
- Strapping & #: MTDI 1 MTMS

ROM H&4TED
- Strapping & : GPIO8
- eFuse Z%{: EFUSE_UART_PRINT_CONTROL #1 EFUSE_DIS_USB_SERIAL_JTAG_ROM_PRINT

JTAG 15504
- Strapping &M : GPIO7
- eFuse Z:#%: EFUSE_DIS_PAD_JTAG, EFUSE_DIS_USB_JTAG #1 EFUSE_JTAG_SEL_ENABLE

Fik eFuse ZHMEIAMEY R O, WU A RGN . eFuse HEERE —k, —BHREEH 1, EARGRIKE N
0.

ik strapping 45 AR A T H AT ] R B R R Y R AL TR BELDIRAS , DWTHCBROAME (BIZERA-P() Hok T
B PN RS _E A/ i A A S RS

¢ 3-1. Strapping & JJAIEK A AL &

Strapping & | BRINECE | A
MTMS ey -
MTDI T -
GPI07 A -
GPIO8 ey -
GPIO9 A 1

LA strapping B IRE, FTLATERSMA TR/ EHr s . a2k ESP32-C61 MifE 4L MCU 1M ik 4, strapping
MR HP- e nT i 2L MCU

iy strapping 4 A Bifras . RGNS, BUFGREEIFAEEHIN strapping & MIBIME, — ELARFFEIE A
HLERH] . BUFarAPIRASTEIE H A D7 U . (AU, strapping B BIRG(EAEE A LA —E R, strapping
BRI A AR PR 10 AR B .

Strapping & B {5 I8 Fr e 2 3-2 FIIEl 3-1 iy 3 sced 1A Al ARAFad ]
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3 JEBhfCE I

& 3-2. Strapping NIt S Bk

S8 | i Ie/MiL (ms)
. ey i), BRI CHIP_PU B A BT, WAL R e Fr R i o
SU

iy ]

fRaFatia), B CHIP_PU 247 . strapping 44 IZE A3 10 &
FFUE TAERT, Wi strapping 48 BE 4 B a]

ty

}
|
|
|
|
Vi oRST == == =4 - == - R e
|
CHIP_PU !

Strapping pin

3-1. Strapping 5 I I 2 4P

31 B sl

SRS, GPIO8 il GPIO9 k[ ki R aiibiz. 1L 3-3 &1 B ARz,

A& 3-3. B Kl B

JEEAILER GPIO8 | GPIO9
SPI Boot' lE=x(E 1
Joint Download Boot? 1 0

MR R BRI AR AL

2 Joint Download Boot #izt F 74 DA F F &=t
e USB-Serial-JTAG Download Boot
e UART Download Boot
e SDIO Slave 2.0 Download Boot

& SPI Boot #i: T, ROM 5| /m#k#e /vl A SPI flash w2 7 K JH 8l R 5

7r Joint Download Boot #ixF, FFalEt UARTO . USB B SDIO Slave 42 6 — gt o4 RN 2 flash, 2%
JE 1t SPI Boot #i N izfT s

JH Pl AT #E Joint Download Boot #8550, ik UARTO. USB = SDIO Slave 32 1145 — ik #l e F# & SRAM 5
Hi%iz17.
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3 JEBhfCE I

3.2 SDIO &y AR FERS Fm L2 2h 35 ikl
MTMS F1 MTDI 48 I m] HF- 875 SDIO #if ACRAENT A RSy . TEWLFE 3-4 SDIO 4y N R AR L /4 by IR % 4%
#o

4 3-4. SDIO iy ASRAEI/ Ha T 3R i £l

i MTMS | MTDI
T BT RAE T BRI 0 0
B RAE BT 0 1
EIHERAE I 1 0
IHHERAE ETHE R 1 1

TMTMS I MTDI BRIAVEZS, DA B3 JEBRIATC &

3.3 ROM H&FTEI#EsHI

ARGt Edhid i, ROM AU HAEFFTEN & :
o (BRiA) UARTO #i1 USB H: 1 /JTAG £51H15%
o USB 5 /JTAG =il #s
e UARTO

LP_AON_STORE4_REG[0]. EFUSE_UART_PRINT_CONTROL #I GPIO8 44l UARTO ROM H ZTElI, % 3-5
UARTO ROM B EATP 424 FiR .

# 3-5. UARTO ROM H :E$TEIE 51

UARTO ROM H:&#TEl | EFUSE_UART_PRINT_CONTROL | GPIO8 | Register’
g ik 0 2

filihe 1 0

KM 1 5
K 5 0

fiifig 1

2 PNl 3 2

PR 2L 2 1

Taszzne. | P AON_STORE4_REG[O]
2 DKL BRI AN BRI I

EFUSE_DIS_USB_SERIAL_JTAG_ROM_PRINT FI LP_AON_STORE4_REG[O] ##il USB 3 I1/JTAG #sill%% ROM
HZE$TEI, 132 3-6 USB % 1 /JTAG ROM B £ATHP 154 Fink.
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3 JEBhfCE I

#é 3-6. USB 1 11/JTAG ROM H &¥T B3

USB H: 11 /JTAG ROM H EFTEI#i] | LP_AON_STORE4_REG[O] | EFUSE_DIS_USB_SERIAL_JTAG_ROM_PRINT
flifie 0 0
P 0 1

1 Z
LR B RN R A

3.4 JTAG {5 5 dfisil

TERAGASI I Be, GPIO7 AT JTAG {55, %A MIBCA W L TR, strapping M{EAAZ b A

A R FEL O AR g S B8 L B 425 7

WM 3-7 Pras, GPIO7 5 EFUSE_DIS_PAD_JTAG. EFUSE_DIS_USB_JTAG A1 EFUSE_JTAG_SEL_ENABLE Ft[F]

2 JTAG 55U

A% 3-7. JTAG 15 ' ddasilil

eFuse eFuse eFuse e
» o2 38 GPIO7 JTAG {550
0 x4 :
USB #: I /AJTAG #1128
(0] (0] 1
1
0
0 X X X JTAG & MTDI, MTCK, MTMS H1 MTDO
0 1 X X
1 0 X X USB EE O /JTAG $55 725
1 X X X X
JTAG =4
1 1 X X

! eFuse 1: EFUSE_DIS_PAD_JTAG

2 eFuse 2: EFUSE_DIS_USB_JTAG

8 eFuse 3: EFUSE_JTAG_SEL_ENABLE

Ex X FURIZIHRRNE , AT BRI,
© ML R BRI AR AL

IREER BB
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4 DIk

4 etk

41 ARS
ARFATHE TR AR LAy, AAERUEE S . fA a2 8 . R AL TIRE.

411 FEALERZS AP
AREEATHIR T i N O AL B B T K LT BE .

4111 ESYEReAbE gy
ESP-RISC-V CPU (HP CPU) & T RISC-V $52-4284 (ISA) mymitkfe 32 %, s A%E ().
W/ (M) TR (A) FIESE (C) ARty .
TP
o TYAKE, WHEhTAEMA S5 160 MHz
e RV32IMAC ISA (544 2044)
o T Hr Zc ¥ RE (Zcb. Zecmp. Zcmt)
o SCRPRUSE AU K LS EARFI A 4 SRT Brikdds

o F7E RISC-V 84 EF M ve.2 55— “AREAZEF” (RISC-V Instruction Set Manual Volume I: Unprivileged
ISA, Version 2.2) Fil RISC-V 844 T V110 88 — 3% “4rt ety (RISC-V Instruction Set Manual, Volume
II: Privileged Architecture, Version 1.10)

o JEiS IRAM/DRAM #2 [T B 415 A E) 1 b SRAM RIZEAE T (1AL 7RI
o LRFS L FIMTEE BHT, BTB 5 RAS

o fFE RISC-V ALPRERAZ Rk T (CLINT)

o e RISC-V AbFEES R0 h iz il (CLIC)

o CREFIAMRRRUEE : B S PR

o A (DM) 7565 RISC-V SRS FLTE (RISC-V External Debug Support) v0.13, SCpidad 47l bx
HERY JTAG/USB iy H HE4% /M i

o W5 RISC-V Trace Ml v2.0 A MBS B, PEIETY 410.2 RISC-V it 332 4 35
o MEPFMAAT 6 RISCV LG vOI3, HAZIE 3 sl AR
o YyHAFiHEARIRYY (PMP) AHHLLE ff2R B IE (PMA), feZe i 16 MK

411.2 RISC-V ¥t
ESP32-CO1 i H ity RISC-V MBI AHR L T—F AP HERE OPU BT It B bl AR EAN I B BT 25, DA

X RGEHATEIRAR T AIEAL . B IEHEE] HP CPU WY SIB 8% 1, IFRHE BES B/ MN R f, R 5
f#FE R SRAM i
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o A RISC-V ERUIREEHITE (Efficient Trace for RISC-V) v2.0
o LA IR e ] s RS s [ 2 R £

o AN B E AP AR A (Rl i 5

o WHEMAFiER T AR TR SRR

o SCRFEALRAARIA

o YHFEMFHENEH

o SUff delta HbHEREACRI 2 RS

o HFILuES

411.3 GDMA ¥sihze

GDMA #2 il i 2 1 Y B N AF T 05 4%, T AYETCRE CPU TS LR 58 UM 5 A7 fifi e  [B) S At 25
TR A2 R4 . GOMA FUAII AT, SO N T, A T, 3k 2ty AT GDMA
ThBEm A=, 3% SPI2, 12S. SHA i1 ADC.,

o W mARAEI A (DA BAL)

o BEFRIIAST, TR EE e

o TEVH TR RAM I #E4T INCR burst 4, DA PERE

o TTFNFR RAM K 15k PSRAM

o ] BRI SRR 55 1 ik

o JUT AT TE I 1] 22 D0 Je R 48 0 3E 1 oy 4

o SCRPRHT SR

41.2 fHikZsdlgigif
RENHOR T AR R, RIS . DA TR =, DASC Il R B A .
ESP32-Co1 [P bl Bt 45 F an ke 4-1 fs .
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CPU

0x0000_0000
Ox1FFF_FFFF

0x2000_0000
Ox2FFF_FFFF

Y

CPU Sub-system

0x3000_0000
OX3FFF_FFFF

0x4000_0000 ROM
0x4003_FFFF (256 KB)

0x4004_0000
0x407F_FFFF

0x4080_0000 HP Memory
0x4084_FFFF (320 KB)

0x4085_0000 X
0x41FF_FFFF

Cache P
(32 KB) A
Y
MMU <
Y
External
Memory
[ ] Notavailable for use

41.21 IR

ESP32-CO1 1 N A7t BN AL i T08 1 i R _E By 3 2% Py R i f7 i 2 , €035 ROM . SRAM , eFuse . flash il PSRAM,

Rtk

0x4200_0000
OX43FF_FFFF GDMA

0x4400_0000
OX5FFF_FFFF

Y

0x6000_0000
0x600B_FFFF

Peripherals

0x600C_0000
0x600C_FFFF

A 4

0x600D_0000
OXFFFF_FFFF

Kl 4-1.

LR DS R )

o 256 KB i) ROM, TR fHshFN T eV )
o 320 KB i SRAM, T HiAng 1A%
e 4096 fij eFuse Trfigss, Hrh 1792 i Jf 0l
o 3L flash

- flash K/MELE S 1 ESP32-C61 4 77 % 3f 1t

- /010 JT AR/ SRR

- 2/ 20 AR )

IREER BB
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4 DIk

- FRHHAR % 120 MHz

o H%P) PSRAM
- PSRAM /NN EEST 1 ESP32-C61 % 77 % 3¢ 1k
- FRHHAR % 120 MHz

41.2.2 AMPBLEGEDS

ESP32-C61 [yt 27 4% P4 SPI. Dual SPI. Quad SPI. QPI Z45 M4 flash #1 PSRAM., #5155
511,

CPU fyfi %25 8] FSEHicd 2 i) m] DABRGT 2 518 flash Al PSRAM , 4pS flash il PSRAM 21T PAf K 32 Hf 32 MB.
ESP32-CO1 S f4: T XTS-AES MRE(F @ ThRE, MM ERIFIT %4 flash F1 PSRAM il 7 A1 -
FetE
Wi iy, ESP32-COT1 — k£ 1 AR A
32 MB 145223 [|] A 64/32/16 KB i | 4 flash #1 PSRAM, 30Hf 32 (it

o 32 MB Hy%dis 2= [H] LA 64/32/16 KB sy £ M flash F1 PSRAM, SR flash SC4F 8 £, 16 fiifll 32 fif
PEHL; PSRAM 3¢ 8 i, 16 fiifll 32 5 .

i
ESP32-C61:th iR se i, B rI LA H & AN flash il PSRAM 1] CPU $itht 2 ] 1 g

4.1.2.3 eFuse £sihl3e

eFuse fififid 2 R it — IR0 7Ry . HTAEES SN AR FdiE . ESP32-C61 I /i eFuse #5iil#8 H T
BRI eFuse TE6ikas .

o MCELH T XI5 AR

o JCEL I I B AR
o [ IR BRI B 22 BB -4 B 7 5%

41.3 R4k
AREEHIA TR ARG BRI R ke 2 EE AR A L0

41.3.1 10 MUX F1 GPIO %2 #ush%:

ESP32-C61 itk i H#) 10 MUX F11 GPIO Az 4k [ n] ki A st b A FN i (55 RIGEH 2] GPIO 4. X 2e4hcim
SOV 1/0 il . THZIEE AN G SHES A, 9 T30 RS RERITERE .
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e 30 A~ GPIO B, FITHEM /0 BRI NHIMRAE S
o GPIO Az iH I :
= 37 A A S 57 AN R S R EEE GPIO &
- BT 10 MUX BB S A M55 Rl 22
- SCFF GPIO y&i xt i A M5 S HEA TR
o 10 MUX I T 526807155 (SPI. JTAG. UART. SDIO) B2 H: 3% 1
o CHFHIHMES M

41.3.2 1
ESP32-CO1 it Frfe PR S 02773, 735l CPU SN, WAL, RFEE AL R E AL, Bt A5k,
oAt B2 (775 2N R L A AT b A 25 «

Rtk

o PURPAL (A
- CPU & i - &2 fi CPU %L
- WAL - AR EF RS, HAEHE LP R4
- RGAN - AT RS, WG P R4
- RN - BN

o S {if T
- HERERREA
- GEIEACE CPU WA A frd A TR Mk K

o SCHFEEUL YR

41.3.3 }ap

ESP32-C61 s Atk H k7 as . RC HELEEAT PLL HEES, SRS 200 /AT ae ol i A B e IEA AR B . sp P AR A 1
Fa DA AT HP RFERY PR T LP 250 M H L8 A A s s 4

o T HP RGuHY s oh
= 40 MHz SR PR N
Bim:

* ESP32-C61 JLiAAERA SNt iR i 1 DL LA
* ESP32-C61 I LA 2l ied J M dt ik i B ) R S
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- 480 MHz Py PLL 4k
o AT LP RGHIFELEATTAEAAS M 1 T
- 32 kHz AMBER IR A (R AURIME2E A, — el TR SRR AE)
- ISR I FEGE RC R4 (BRIAH 20 MHz)
- AIVEASIAR Y P FEIE RC HR%Ee (BRIAK 150 kHz)
- i XTAL_32K_P # A AMIIS T # (BRIAH 82 kHz, W DAFR A b AR ft, sl e fit)

el
* 32 kHz AR RIE 1 XTAL _32K_P #ir A1 Sh g s it e Jo ik TCIA R e, Ak —.

41.3.4 vpIEhaRE
ESP32-CO1 3tk J1 1) Hh WA FH R SR Bl v W s SIS 1) CPU Iy
itk
o UL 53 MW N A
o A8 32 A4~ CPU [l ShES A1 by
o SCRFEIANI AT i PR
o SCRRRFZAPIWTTEOUNFI B4 CPU Hally (RISL =21y )
41.3.5 LSS

ESP32-C61 #fif —> SOC ETM Shik, A td &2 i (channel), &EAN@IERF— N ARH/E (event) B
S8 —A B S5 (task), FRZ MM AR, AL BOMTHEIL

o IRZ SCFF 50 NFAFRUE S HIWUEIE, A EEER NS —AMESS, I BN A A L
el

o BEAEE Y S A A AT S5 i i T AT I SR A 55 A R, RO SCRR Rl —A gkl g 21>l iE
WA RIAFEIIALSS , S AR RS % B i EE B 2 [F — ML 55

o REMSTFETEMS . B S HISMA - GPIO, LED PWM, TR #s. RTC (EMIge . RGUEM S, IR H R
#. ADC. 12S. GDMA #i PMU

41.3.6 BRBEHE

ESP32-CO1 i i REEE m & (SYSTIMER) J&—A~ 62 Aty , W T oR3dE RGe A sl 25 by, A il
JHRE I A S P T AT

o Wi 52 i Eas A=~ 52 i HuAce
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o 52 fARE(EFN 26 LA

o PIRMRER: BB R U B

o AN RS AR AR e L A (A R A = A ST e

e 1t Deep-sleep 5} Light-sleep )i, AEASIHITEPFINZR RTC E I g R Y MERR IR 8]
o S(FFY4 CPU Bl b OCD #isif, Wit stz

o SCRF LR E I F A (event)

41.37 WJREMIYAOT
ESP32-C61 HA7 Se it i E A PR T (PMU) |, W] AT IS HB RS AR Rl G e, SEolis e Rl . SRR FIML
FRE IR 2 ) 4 o (A

BLE PMU AR P BN A% o DXL S fL LA B, ESP32-C61 HAT AR BB IREREX, Wl 45 A [l t it
IR e A ke -

o Active BiX - CPU. RF HLEEFIFTA Shicdy o S8 Al DA HREH . #6dic. ACO i (5=
e Modem-sleep X - CPU L, WIFR(RIFEIATAS . RF RIBRTETR N I BAMTT S, PRI oA ] Prfp i .

o Light-sleep BiX - CPU {5 1 TAF, WIgkd brf. &R ] dy A e pL fi e, €045 MAC. EA4L. RTC &
I g s AN P T . JoZ I PRAFIES . WR BT AN TR P

e Deep-sleep ki, - {X LP SYSTEM |-Hi
B A-2 BRI Ik A 4-SEIHAIHL IR 2126 T M A0 YRR TR RS .
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Espressif’'s ESP32-C61 Wi-Fi + Bluetooth® Low Energy SoC

HP Power Domain

CPU
12C 12S UART ETM
JTAG
RISC-V 32-bit System USB Serial/
Microprocessor Timer CPIO ADC JTAG
Eak
emperature XTS-AES LEDPWM | | Secure Boot
Sensor
Memory
[ SRAM } General- General- Main System Analog
purpose purpose Watchdog Voltage
SPI Timers Timers Comparator
MMU
ECDSA SHA APM ECC
Wireless Digital Circuits
-
Bluetooth LE Link - i I Interrupt
Wi-Ei MA Wireless Power Circuits
‘ Controller ‘ ‘ FFIMAC ‘ Matrix GDMA
Bluetooth LE Wi-Fi ‘ Modem Power ‘
Baseband Baseband Brown-out Detector

LP Power Domain Analog Power Domain
LP 1O PMU RF Circuits

2.4 GHz 2.4 GHz

Receiver Transmitter
Super Watchdog TRNG
RF 2.4 GHz Balun
Synthesizer + Switch
Power Glitch . G |
Detector eFuse Controller
PLL RC_FAST_CLK XTAL_CLK
RTC Watchdog Timer Phase- Fast RC External Main
Locked Loop Osciillator Clock

Power distribution

) Power domain
) Power subdomain

P 4-2. BEeRnL iR

B3 LP Domain HP Domain [t
IhEER Always-on  {EINFEIME HE TInFERS CPU FTA&HFHE HE RC_FAST CLK XTAL CLK PLL RF HE&
Active FF FF FF F F F FF FF FF ba T
Modem_sleep FF FF F FF FF FF FF FF FF ES ES
Light-sleep FF FF FF FF * * ES ES ES * ES
Deep-sleep FF * ES ES ES * ES ES ES ES ES
Pl 4-3. BEYe AL
41.3.8 RJEWmge

ESP32-CO1 n] DAJEIAME M fe i YR R e, 2SR R, sER TPl E = A7
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o AN [ fEL VT L
o S {IAF L
o HFBMILUE

41.3.9 RTC {KIEEEm 73
ESP32-C61ith i H i RTC [T I — ot i L2 S, FEERRA N AW
R

o TAFE7E RTC MBI F Y 46 fLitHids

o SEEREUREAIT AR 1 {E
o LB FARE, Il iy

41.310 gy

ESP32-CO1 ith )y iy 24 (TIMG) mJ i - i mf i TR TR . /5 — s T e il & R 99l g 399 ) - e
ST TR Bl ESP32-CO1 A PIANE M e, 4 I L 3 — Nl T S e Al — > R ) 400 5 I
o
itk

o 16 fLFT S A

o 54 fi A B EH NI Ay, F L TR

o SCIEREUNEA A RO (E

o WfE. KA. BEMIFRIEAE TR

o AL E A T A ALY

o SEMPEHE N (FRE W 19 2 EF hn B e il R SR 4k )

o RTC i uiHaigize it

o Vil

o SCHR L SE R E R

o IHEZA ETM AR RI(F

41.31  FHBI e ntgs

ESP32-C61 Hi & I 1/ & ik as (WDT) Rl TG I AIAL PR Sefk e . ESP32-CO1 A = MNTHE T IER & PID
g gl (MWDT) , —AME RTC fibkrf (RWDT) o 1EAh, i —HOAHZE 114 (SWD) RIRHUIE 1140 E
e, A BT LRGSR RS T st
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o WV HRIVMER S
= VUANTBE, B B AT B I TR AR I 3l £
- EREhfE: hi. CPU BN, WAL, RGEREN (L RWDT)
- [ O Flash E3{44P (SPI Boot =)
- GG, GERE AT (U] SRR
- 32 fEEE AL
o BUAT IR s
- R N 1A
- HmEhE: Rl REEN

41.312  BUPR ]

ESP32-C6T H A R4 il B 61 ST X N AF AN M T A D I RLR o & IR AL PMP (4 B A7
) FAPM (97 AL BRA )

Kk
o Xf ROM. HP £, HP AMEAT LP AN 25 18] i1 o) A R A 3
o APM #5854~ EHL (11 DMA) FE DU Fh e e vp e —Fh
o IR Z 16 AN HLhEE R Y1 A R T B
o HHTTHAER (5 H T
41.313 RBFED
ESP32-C61 ts i I R G A7 THC B 2 Fhal Bt A 2hge .
K
o I SN PIAE I A i
o il CPU #Z.0oHi
o i LR A IR
41.314  HihiEik

B VR T DARE BB R C RE s A DR R, SRR AL AE DR H REC SR RE, AR Blm ROothiR 5l
FFRDRER R %

o BEEHEN: I CPU JE7AE MR & A fif e bk i Bl 9 EA T 15255

o FRIREE (SP) Ml : By kA ia Hh s A DRAGHEA /L # e
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o FEFFIIEES (PC) sk L3k PC, AIPASRAG E—k CPU Sl PC (i
o MAGHAFCLR: 4 CPU B DMA 5 T RAFFEER, SICRELGHRIEREE

414 IR AL
AT T RAEE b TR BR AR 2 T RE .

41.41 ECC Jgdise

ECC itk il A 5 T B 22 332 (ECC) BEvERIVRALSETE (41 ECDSA) fHFHE, SXIAN FEVEHIRS - RSA
FEEIILAET , HURBOIMKC BE AA BT R AE 4 S  a52 2
Hb

o SHPFMARIIIELS (P192 fiI P-256)

o METARRES, S HIRE GIRFRIESIIE . FRlkS . Jacobian HIGHE. Jacobian Ak

o SCHFTA TIERER , MEFTIEE I S 5

41.4.2 ECDSA %72 #44hi% (ECDSA_DS)

FERETE AR IR D 2745 4% S (ECDSA) S (o FH AV I3l 2 2 i X 45 44 B30 (DSA) Isisil.
ESP32-C61 ff) ECDSA %4544 #hist (ECDSA_DS) W] it 4x i1 55 ECDSA 4544 . ECDSA_DS ] AT P i1
SRR A R, B 1R B . PIt, ECDSA_DS AT T i a0 22 4
B, ERTDAGRIP PR e A, T HR SR RE
b
o SCRPELE AN INGIE
o CHFFIAMEIR L, E) FIPS 186-3 i Ly P-192 il P-256
o SCRFFIRMIE A SR T5 B RO A, B FIPS PUB 180-4 Spec HiiE X 1) SHA-224 FIl SHA-256
o PRfbm AR
= WA TARRE T R ZhAS T ARSI, Bi7 117w T Ede it e 1 3 20 45 B i e
- /B A, SRS G

41.4.3 SHA g

ESP32-C61 SHA (ZamyAiviyk) MEAFHMEAs 52/ SHA 125, B A7 Typical SHA #1 DMA-SHA ifh TR
RIS, AMHET A R SHA J2 5, SHA BEPRIEAR ARG IR =iz I .

o HRZAP SHA £ SHA-1, SHA-224 1 SHA-256
o WFP TAERI: HT CPU i Typical SHA F14L T DMA f) DMA-SHA
o RVFA (interleaved) ZifE (HLBR Typical SHA TfF#)
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o AAVFHPIKIIIAE (LR DMA-SHA TAFEHE)

41.4.4 JAMEGREZS I S

ESP32-CO1 ith Jr 2l 1 i ANl i 5 i i, di1) IEEE Std 1619-2007 $57E M XTS-AES #RMEFIL, A
PR R A (flash A1 PSRAM) f B2 AR AIEICHE R Bt 722 PRI . 1] DAKE AT T . Uiy
Pt (An R VTR MG BIETS ) AFciE R 4h flash v, AT A4 ii7E PSRAM wIs A7 e gUsiy
Mo

et
o i FHl3 FHl XTS-AES H3:, 45 IEEE Std 1619-2007
o FFFHINE, FEEMSY
o Sy mHMAANRE, LRSS
o AT . eFuse 2. JH3) (boot) MLk [m] P e e/ 5 AT g B g
o SCRRZ AL E AP DPA Wik 2hfE
o flash 1 PSRAM i Ffi % [ 17 1) 25

41.4.5 YLREPLECERES

ESP32-CO1 WHE—MEBENE A g, HA S 32 (7 FEHLAC ATV A in o <5 A ) Bl

ESP32-C61 iy ERAIL AR A 1l i ad 4y B AR i AR SRR A B RE R, A A ey BEBILRSCAE e v T L P L B
R e

TPk
o FHALEC A A AR IR
- SARADC. &5 ADC Wi g Hhui
Sl A NE Y N U
41.4.6 LPEERNTINZY
ESP32-CO1 n] PASER 4 ik VR I L, 4R R BB, RESZ B AL R, B 1k IR BRI
TPk

o BHIRYH-FEE R, BNy 27V
o LAEGATTE
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4.2 Kk
AEANLET A P AMERE T, AR TRt DR (B R F A R

4.21 lik#En
ARBTG5 AN A R 25 2B T f

F

A H )3 M

(il

4.211 UART £:h12%

ESP32-C61th i iy UART il e Ttk 5 408 UART 5 2 1] i 5 26 Ep AT Rl A A Bl . ESP32-C61 37
FE=A~ UART #2171,
FetE
o WIYRRLERTR, Hx ATk 5 MBaud
o RAM i TX FIFO I RX FIFO 3t
o SCHF R B AIAIE IR ALK
o ZRFAHEIIR AL
o FERTAF AT_CMD £6: il
o SUHF RSA85 Pl
o SCHF IDA HpY
o FRIGEIMTIHE
o UART {2 M it
o BRPFRIBE{RR

S Sy i

UARTO ) % 26 Azl /=2 (UOTXD. UORXD) i 10 MUX &5 GPIO10. GPION & H, /EMB /24 (3
L3 2-3 10 MUX %), UOTXD. UORXD K Hifth UART f&-2-tn]3@ 1t GPIO A2 ¥/ MEmt 4% {172 GPIO,
UART1 Al UART2 [y Bl ek GPIO Az 4 Fm i 31T 7 GPIO.

BR8N K UART REBETR, UARTO BRIAGEE 10 MUX I (GPIOTO/GPION). I B2 B Al i GPIO %2
R i P

W XTEMSINEE, S ES =9 2.3 10 S Ml (ESP32-COl FHARSZ T > & 10 MUX 4o
GPIO 344615,

4.21.2 SPI £l 2%

ESP32-C61 HALAR SPI #5171+
e SPIO, fit ESP32-C61 [ Cache F1 GDMA ijj[a| &} 4% Py 255 41 flash/PSRAM
e SPI1, fit CPU [ s34 Nl < 41 flash/PSRAM
o SPI2, | SPI ¥l ds, Wi iE A DMA &

IREER BB 44 ESP32-C61 R It A B ARHUAR 5 V11



4 DIk

SPIO Hi1 SPI FlE 4 REEM, HA SPI2 I P .

SPIO #i1 SPIN #l:

e 7FF Single SPI, Dual SPI, Quad SPI. QPI iz
o Wl AT N B
SPI2 ity
o SCRFEMLE ML
o 1§ DMA
e 7FF Single SPI, Dual SPI, Quad SPI. QPI =
o FIHCEL MR (CPOL) FUAH(L (CPHA)
o T TiCEL I PR
o Bn ek DA B
o MMCEBEEHAR O fem AL (MSB) L fesum A 24z (LSB) it
o FHUEK
- SRR R A 80 MHZ 1) 2 4 Tl fF
- SRR IR 80 MHZ I 1 4k 2 £k 4 XU T
- HA/A FSPICS... M, "T-573 N SEr) SPIMALIER:
- WIACERY CS BLE AR LR h]
o MALELK
- SCRERPRRSTE S A 60 MHZ 1) 2 AU T3 E
- SRR RS 60 MHZ (1 14k, 2 2k, 4 LRApXULIE S

N5

SPIO/1 #2 [ {4 i i 10 MUX 5 GPIO14 ~ GPIOT7 #1 GPIO19 ~ GPI020 & .
SPI2 55 T3l it GPIO A R i 54T 3 GPIO,
B 10 MUX IR AT ICAN T (BEILR 2-3 10 MUX %4 Je3 2-2 10 MUX k)
e FSPID — GPIO7
e FSPIQ — GPIO2
e FSPICLK — GPIO6 (5 JTAG MTDO % /)
e FSPIHD — GPIO3 (5 JTAG MTMS % H])

FSPIWP — GPIO4 (5 JTAG MTDI & )

FSPICSO — GPIO8
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FSPICST-FSPICS5 (& 2 Al 3@ 11 GPIO A H /i B4 i -

WL X TERATRIEE, 5S%E3 =795 2.3 10 & fl (ESP32-CO1 HARSE T > 235 10 MUX o
GPIO #4614,

4.21.3 12C #sifilds

12C $E 8% > F: EAVRIMPLZ [ 12C Rkt .

o SLAHNRI AN

o 12C W DABFTHE AR MU

o FRIERIZL (100 Kbit/s) Flfegifist: (400 Kbit/s)

o MAUZCF Y SCL H ki i

o ] R AEEL R S

o HF 7 N 10 A0k DA KA hE Sk AR
F S e
12C AT LUAME R GPIO, it GPIO Az i e & .
FLXTFEMMIMNGEE, H3% B 2310 .
4.21.4 12S Esilgs
ESP32-CO1:tk i) 128 il 45 b 22 R b R P 3R L T —Fh RIS 0 A5 42 11, e s P EE & 0 A o
K

o SR EHUB R MU

o TR T AN LB A

o SR TX ARHURT RX b vy, T Aok [R] isp T4

IS ESE A U=y Lo
TDM Philips 7

TDM MSB X 55451t
TDM PCM #pi

PDM #7if
o  PCM % PDM TX 311
o FIPLEFKEEE BCK Bl , HmiE ik 40 MHz
- REHE I 8 kHz, 16 kHz, 32 kHz. 44.1kHz, 48 kHz. 88.2 kHz. 96 kHz. 128 kHz. 192 kHz %
o HF 8/16/24/32 gk
e % $i DMA
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o Aclaw Fil rrlaw G/ MRIEATEE BTG S A
o SEHFRIEHRRAE

YL

12S §94F TR (E 3 GPIO, i GPIO ST

W TR, WEHR 5 2.310 F .

4.21.5 USB i 11/JTAG $iifil

ESP32-C61 3 Ay USB 5 11/JTAG #5348 (USB_SERIAL_JTAG) HHL T 5 A U471 USB CDC-ACM £
H, REHEGE T —Fh JTAG WA ERE R, Tois /e Bl JTAG FERiss , 1748 25 [P A

o Je7¥ USB 2.0 axiibpif, f&4i il ik 12 Mbit/s (FERE, IS A SCRF 480 Mbit/s it i {4 it
)

o tu7 CDC-ACM [ ULHR: M J JTAG i U fiE

e CDC-ACM:

- BUE BT, FERS IR E RS L AT Se B R R A
- SRR MRS R ARE AR
o JTAG &4
- SCRME RN JTAG #5458 CPU Bl N AZ Y HUskid 7
o SCRE ROM H 8 UM E Higwmt flash
o ML PHY

e
USB £ [1/JTAG #2945 il 10 MUX 5 GPIO12 ~ GPIOT3 4 i .

WL X FEMATAEE, HE%EAHA 2310 Fh .

4.21.6 LED PWM #5173
LED PWM 2 il g5 T DA T2 BN BE AT I ECF IR -
o BOERI BN A R IR, (5 RS E AT ik 20 {7
o ZAhATEPIEIERS, G 80 MHZ PLL WP, AME J2 RIRATEP . PUERPLE RC IR 740
o H[7E Light-sleep #i:0F T A
o SCHMECE B P I O A, W T LED RGB R MR K A 4%

Ot/\PWM iﬁk%%@/‘%/\ﬁ S ORI, T A8 2 B3 il e A5 5 o A4S DR HT DAY,
B G AS LA Ty ) (s )« K AR IR B A B A A B
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5y e
LED PWM BRI DAMATRE GPIO, i GPIO A4 P HLE -
BL X THEMAIAFEER, WSHET 5172310 i .

4.21.7 SDIO MHLEsTH2S

ESP32-CO1 it} ity SDIO WHLE IZFHENE 14 %2 4404 A/Hith (SDIO) A Be LB 3245, fifF SDIO
HLil T SDIO f £kt ijii] ESP32-C61.

o T4 SDIO #HLZ M V2.00 Al SDIO #ii V2.00

e H5 SPI, 1-bit SDIO il 4-bit SDIO 1% fkia;

e O ~ 50 MHz 43 el

o SRAEHBh VT IR B B i T i

o fE EACHBEE R E A7

o S7H5 SDIO gLl

o SCRFH TS SDIO Bk B KRB, [MFESCRE A 3h %3 SDIO MLk 1y se it

o ik 512 FATIHHA/N

o LML (slave) 1A 1 i T DARH B X 7

o A LI DMA

o SCRPEARI RS T HEA T IR AR

F S
SDIO MALE: 245 @ 2 10 MUX 5 GPI022 ~ GPI023 #1 GPI025 ~ GPI028 & H .
W2 XTFERMIMEER, H3% 535 2.310 Fh.

4.2.2  BULE SRR
AN Fr_ERAIAL B S S A AL
4.2.21 SARADC
ESP32-CO1 A7 — Mg Y L BB e e ds (SAR ADC), FFBIUE S AN TR
itk
o SCRF 12 AREE R
o SCRPREESZ MAVE LRI

LN SR AN R OB =
o BRPF A BLUORBE
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o LE I gl 2 2 HE T4

o 4L DMA Hetly, SCHLTCAE R ok
o PIANIEI AR BOT BL B IR

o A Mg Fh I 1 P M A

o SCRFERHESS HIFE

N5

SAR ADC &5 GPIO1, GPIO3 ~ GPIO5 & . ik £u48 il [l isf 42 I Ay LP_GPIO1, LP_GPIO3 ~ LP_GPIO5., JTAG
BOEM.

WEZXTEMARAGEE, WSHE 512310 & .

4.2.2.2 TR
ESP32-CO1 3t J1 v i I B2 A s T A SRS IS e N B iU A A

Rk
o [ EFEH : —40°C ~ 125°C
o SCRpERMFMA, H—HMk S, WS IR
o SCRFREPE E Bl BRI B 1
o SCRPARE G PRI B R RS, i i 0K 2
o SCHRFIN R W] A
o WA A Sl i ImR EA : AE RPEB AL A AR
o SCRFFHRAT IS M

4.2.2.3 BHUHLTEEEESS
ESP32-C61 #2fit T — Bl i I F e g, A& P NRFIRAE R84k (PAD), Wl T ELBEPIAS PAD iYL R/
A, ] DA H A —A4> PAD 5 Al 1Y A A HL b AT HE R
itk
o ZH WL NTSH HESE NS H B

o NIBEEH L H O~ 0.7 x VDD_PST
o Y5 ETM

o FRELS S H RN, Sl il
NSy i

BAUHE T e de 2 % Y PAD, (L GPIO8 A1 GPIO9 37F, Mo GPIO9 S llAE i, GPIO8 FEfil i shiliz %
ERinpIE g

W TAMATNEE, WE%T 30 2.3 10 4.
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4.3 Jegkmfs
AR Tt R TS Sy, WAaE e A . WI-Fi R

4.31 JoZkih
AN T AL R I EAS TS BRI, 1 S B Zl 5 A s e -

4.311 2.4 GHz ks

2.4 GHz AN 2.4 GHZ P BARI N IECHEAT (55 , IE DI RSHIIE . Pl ADC ¥ J5 #6 H T .
T BRGNS, ESPS2-CO1 S T RF Ik, HHHRTHM (AGC). DC A Hh 2L BRI 1 e
%,

4.31.2 2.4 GHz %4133
2.4 GHz BRI IE SCHAEF BN 2.4 GHz JHHIAHS , BRI HHAM AL 34 (CMOS) ik
REFIRBN R . BUF 2D s T D3R ge iy 2tk «
Sy T HENY ST AR BB, ESP32-C6T ¥4 14 T iR, fil:
o HM R T R
o 1/Q i BEAIA( DL
o JEAlrIRL A
o SHAEZ A I
o RLILHL
LN B A HE R AT T 7 BRI ], 8 TR IR A R

4.31.3 IR IS

i e BN AN A A R I 2.4 GHZ IR E S, Fra Ry i it i b, A iU, AR A
PR UEBoAT . MR E AR A o

P A A N E A R R B I . s A SRR R AR R R IR A R LRI (520 RS A T
DEARALEE il R A S AR A St ) PR B

4.3.2 Wi-Fi

A/NTGE TR Wi-FiBEJ), T Se Bl s o i

4.3.21 Wi-Fi o2k Hifnidfy
ESP32-C61 Wi-Fi Jrgk F Rl By S 495 DA N RRE -
o 2.4 GHz JiiBs, ¥ 1TIR
e 802.1ax

- ZHHL 20 MHZ JE8: A S TAERI (20MHz-only non-AP mode)
- MCSO ~ MCS9
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- bAT. TATIERS 24k (OFDMA) A
- MraiEve. war i H P 2 mA Lk hiEA (MU-MIMO)
- H K[y OFDM 452 (OFDM symbol), 0.8. 1.6. 3.2 us {3 a kg
- W H (Dual carrier modulation, DCM), 1 3 1 16-QAM 1F 22 i 2 1 i1
= P/ Z M P BoR BOE O (SU/MU Beamformee)
- {FiEEETS/~ (Channel quality indication, CQl)
- RX #4414ty (STBC) (FRA%[H])
e 802.11b/g/n:
- MCSO ~ MCS7, > 20 MHz #i1 40 MHz 37 5
- MCS32
- Bl A 1k 150 Mbps
- 3 0.4 ps PRyl fa
o TITTE AT FR

o K&
ESP32-C61 STHp T AMMI BT KN R L e Sk . SMEBGHIIT  h— e Z A GPIO B jifail, ok
PP i 1 I R LA AME IR T

4.3.2.2 Wi-Fi MAC
ESP32-C61 54 4 IEEE 802.11 b/g/n/ax Wi-Fi MAC P, im0 s 38 8 A (EDCA) F i EA< iR
%4 (BSS) STA Fil SOftAP #E . il il i/ ME FE LA BR AL A R TAERHE , PASEERTIRES B
ESP32-C61 Wi-Fi MAC B AT RIS Z M BB T :
o 4 x [ Wi-Fi 8200

o [A] Rl LE AL 2% (Infrastructure BSS) Station ##3;, SoftAP ;. Station + SoftAP = flljE 4=t
=X

e RTS {47, CTS-to-Self £, 7EIHAfIA (Immediate Block ACK)
o /)y A FIEE4H (Fragmentation and defragmentation)
e TX/RXA-MPDU, TX/RX A-MSDU
o fEHHL2 (TXOP)
TR Z BER (WMM)
GCMP. CCMP. TKIP. WAPI. WEP. BIP. WPA2 /> Azt (WPA2-PSK) & WPA3 /4~ Azt (WPA3-PSK)
F 5y Beacon il (f# {4 TSF)
802.11mc FTM
802.11ax S FFLA MR -
= B K H e RIL ] (Target wake time, TWT)
- ZHARFHERR RS (Multiple BSSIDs)

IREEMG ERHE 51 ESP32-C61 &A1t B AR FIAE 45 V1A



4 DIk

- Ml B (Triggered response scheduling)

= ZH LR (MU-RTS) . 2 ) PHEiATR (MU-BAR). Zufi S BRI (M-BA)
- W R A LK (Intra-PPDU power saving)

- P2 Bl (NAV)

- BSS EF @il (BSS coloring)

- Z3[a]& J (Spatial reuse)

- EfrEh®E 45 (Uplink power headroom)

- AR (Operating mode control)

- ZAPIRESHRAS (Buffer status report)

- KT TXOP #glifa iy RTS &£ B{H (TXOP duration RTS threshold)

- FATHEMLIEAMLE] (UL-OFDMA random access, UORA)

4.3.2.3 MZFFIE
I £ 4R L B2 32 TCOP/IP 6 0 . ESP-WIFI-MESH 1 0 5% s Wi-Fil B 60 B, [l it % 4 TLS 1.0.11.1.2.

4.3.3 RIFEES
AN T R RS RE Sy, TS BURIIRE . A B R B T2 1R

4.3.31 (RIS Z
ESP32-CO1 AR 51th 7 (R I AERE o 4y PR SHp AT At
e 1 Mbps PHY
o 2 Mbps PHY, JiI T-4&THt&4i5
e coded PHY (125 Kbps and 500 Kbps), fT-HET% kiih &
o TH{:SLN Listen Before Talk (LBT)

4.3.3.2 ARIFCE ST wErk el as
ESP32-C61 F515t5 7 AR AR 2 B 42 il e A AL SR AT A -
o FET RN K A By EEF J7 10 A 4k D fE (direction finding, AoA/AoD)
o WIS EIHYEHE (PAWR)
o I HRERM (LE connection subrating)
o PREITIEVAN L)1 %1 (LE advertising extensions)
o JUHRE/ERE/ P IR/ HNE B 2 (A RsAT
o & B K ARTE DAL (AFH)
o [FIEMESIAYE #2 (channel selection algorithm #2)

o TP (LE power control)
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4 DIk

o iR ImISELE (advertising coding selection)

o &) iEEdE (encrypted advertising data)

o LE GATT “Zra%2u 451k (LE GATT security levels characteristic)

o JEIITE #E P EUE{E B (AdvDatalnfo)

o LE {EiH 42 (LE channel classification)

o HEBRTUE PP (enhanced attribute protocol)

o | H&{51E&S] (advertising channel index)

o GATT Z2f% (GATT caching)

o EAM:T #5 W% %y (periodic advertising sync transfer)

o E S HbAR T R #% (high duty cycle non-connectable advertising)
o LE Bt K EY E (LE data packet length extension)

o LE Z74%4% (LE secure connections)

o LE [&FA 1.2 Jii4s (LE privacy 1.2)

o HEMEZY IR AT NESNG (link layer extended scanner filter policies)
o K HEINS # (low duty cycle directed advertising)

o HEFEIENNHE (link layer encryption)

e LE ping
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5 R

5.1 Hakf i RBUE M

M 51 2eY Sk R AU AR PN IR K UE (E T BE S B MR ARSI . X R BRI BUE(E, AW A HAE
XL B A T E 5.2 s AR A SORMUSTRIRA DI REEARE . IR B e 2 X i KE 25 T
[Ni-EeeA P dULTE T

% 5-1. ot KBUE

B L] Wil | ek | A
BWAREENT | RFMARE | -0.3 36| V
loutput® 10 #y i B — | 1500 | maA
TsTORE FFHR B -40 150 | °C

VTR AR HEE, WY 2.5 BT,
27 25 °C FREEIR B T HELE 24 /NBHERITA 10 IR
P, s TSR AR,

5.2 @B LM
HERESRBEIRIE, #5544 1 ESP32-C6T £ 7125 L.

% 5-2. LIRS

BE ] oM | IR | kAl | A
VDDA, VDDA2. VDDA3P3 | #ilk AHLE 3.0 3.3 36| V
VDDPST1 A AL 3.0 3.3 36| V
VDD_SPI (#iA) — 1.8 3.3 36| V
VDDPST?2 23 AU A 3.0 3.3 36| V
lvbp LN SNEE R 0.5 — — A

VAT 2.5 Wik HL.

2 f§iJ) VDDPST2 #; VDD_SPI it} (W25 2.5.2 wiR$32), W%E Rspr HIH
a1

S eFuse I}, bt eFuse By EEEHHUE, VDDPST2 [y HLE Y gt 3.3 V.
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5.3 VDD_SPI 4 il ¥tk

#¢ 5-3. VDD_SPI Py fi etk

SH | B SR | A
VDD_SPI ##% 3.3 V flash/ PSRAM Hf,

R 3| 0
SPT | VDD3P3_RTC % Rgp; ik 2
Vs ATy 2.6.2 WIR/STE [HTE.
2\/DDPST2 L= VDD_flash_min + |_flash_max x Rgpr,
Horp
o VDD_flash_min - flash/PSRAM ) f/> TAFHL
o |_flash_max — flash/PSRAM [1#5 TAE
5.4 Bt RE (3.3 V, 25 °C)
% 5-4. Hik Rk (3.3 V, 25 °C)
S e /M RN e KA LU Y2
Cin (=iilEER — 2 — pF
Via 15 LT A CH 0.75 x VDD — | vDD'+0.3 v
ViL IR HE4i A -0.3 — | 0.25xVvDD! v
7 IR RPN R — — 50 nA
Irr (GRS NG ER D — — 50 nA
Vou? o LT 0.8 x VDD' — v
Vor? GHL P4 L — — | o01xvDD! V
| BRI (VDD = 3.3V, Vo >=2.64V, 20 A
o PAD_DRIVER = 3) - m
| MRHL SR 7 (VDD = 3.3V, Vo, = 0.495 V, o8 \
oL PAD_DRIVER = 3) m
Rpu RS M ok VAN — 45 — | kQ
Rpp NERS5T $L Ha PE - 45 — kO
i SR EL T (CHIP_PU 3 =)

Vig nRST [%))#/E{\ TR ( ~PU R A2 A 0.75 x VDD — vDD! + 0.3 vV
Vit nrst | ASHEAHE (CHIP_PU R i 2 HLETEH) -0.3 — | 0.25xVDD! Vv

T\/DD - 44~ H e 5 T ) FhLFES
2NV om Fl Vor s e &0 F i st .

5.5 ADC F¥tE
AT ADC 514 100 nF HLZS . it Ak DC {55, 25 °C SREEHLIE . Wi-Fi 6P 21 R (gl 2
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ADC ZEREPFATHERT FAHRUHE S I AE R AN 5-6 Frn. ANFT SR I, I AT 38 BT HE

2 5-5. ADC $51E
in /M | IR Yy
DNL (Z=43dkkik) ! -5 5 LSB
INL (FRArdEZtE) -5 5 LSB
RAEHE — | 2000 kSPS 2

1P O DR 2 UORAE SO ST 8 AT DASKAS AT () DNL

g

2 kSPS (kilo samples-per-second) R RAETK .

#é 5-6. ADC Feifkgh R

28 e /M | R | A
ATTENO, k& O ~ 1000 -10 10| mv
- ATTENT, A% 0 ~ 1300 10 10| mv
e ATTENZ . 52 Lt O ~ 1900 12 2 mv
ATTEN3, 4235 R 0 ~ 3300 -15 15 | mv
5.6 IkEFRFTE
5.6.1 Active BixX, FYjshkt
FANTFERIE AT 3.3 V At HLE . 25 °C FRESIR R &0 RIS
FIFA & S e ET 100% %5 L ilff5
B B I RE R AR AN 6 A . CPU 25 IR 2514 45
% 5-7. Active BisX F Wi-Fi (2.4 GHz) Lkttt
TAERER SRR ik WA (mA)
802.11b, 1 Mbps, DSSS @21 dBm 360
802.11g, 54 Mbps, OFDM @19 dBm 310
%5 (TX) 802.11n, HT20, MCS7 @18 dBm 285
_ 802.11n, HT40, MCS7 @175 dBm 267
Active GHPALLAT) 802 Max. MCS9 @15 dBm 240
802.11b/g/n, HT20 88
Bk (RX) 802.11n, HT40 90
802.11ax, HE20 88
#% 5-8. Active B FIKSEEEE F WhkCHs T
T AR SHFER fiik WEf (mA)
{RINFEHE F @ 18 dBm 283
K4 (TX) K @ 9 dBm 160
Active (451 T.1E) JURNY}
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£ 58-# L
IR(RIEN S fitiik Wi (mA)
KIh#E#E A @ 0 dBm 128
RIS @ —15 dBm 96
Falle (RX) IRThFEE A 81

5.6.2 ILfhIpFEEA P IIRE

3¢ 5-9. Modem-sleep FiX FAYIIEE

CPU #ii % WL (MA)

B (MHz) | filiid ShBEtEh A G | AbBER 4T
WAITI 1 18

160 | CPU fE¥fite 16 23

Run CoreMark 21 28

WAITI 10 16

Modem-sleep?3 80 | CPU fg#fita 12 19
Run CoreMark 15 21

WAITI 6 n

40 | CPU fE¥FIT44 7 12

Run CoreMark 9 13

TSR T, SMREARF TERS FTHRRSG LR,
2 Modem sleep #ix0F, Wi-Fi 15675 B4 145 .
3 Modem-sleep #£z0R, il flash B ThEEL .

% 5-10. fIKIPFEREX T I IKE

TAEBER e LRI (mA)
CPU. JoZl At d iS¢ b, AN 60, Frd GPIO 00
Light-sleep | 5E AR PR
CPU | Jogiimitsidhe, SMEHIE G, B GPIO & A& 0.05
FHALRAS
Deep-sleep | LP sEmIefl LP 77fifgs FHL 0.01
F CHIP_PU B IHLAL, & M) 0.001

5.7 Arfifids A%

AR T AP AN R P B P AN RUEEAE BT B/ SRR AR RN, (ERAE AR it
frasmiin. Bt mr, TR N EEIRA.

¢ 5-11. Flash #i#%&

S8 | W BoME | WU | Kl | R
vee | BURRIE (1:8V) 165 | 180 | 2.00| V
W R
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25-MN-gER
S8 | W e/ME | LRI | deORAE | A
HL L E (3.3 V) 27 3.3 36| V
Fo S NN KBS 80 — — | MHz
— e/ PRI 3 100,000 - —| &
Trer | Biatr B BSE] 20 — — | 4F
Tpp TR A TR — 0.8 5| ms
Tse Ji PR 3R 1] (4 KB) — 70 500 | ms
Tpe1 | BREEHEE (32 KB) - 0.2 2 S
Tere | HLEERRETE] (64 KB) — 0.3 3 S
iU #EER ] (16 MDb) — 7 20 S
S B M) (32 Mb) — 20 60 | s
Tep | O EBREE (64 Mb) — 25 100 | s
i R E] (128 Mb) — 60 200 S
S B (256 Mb) — 70 300 | s
% 5-12. PSRAM k%
S8 | e/ME | MR | el | AL
vee HLJE R (1.8 V) 1.62 1.80 198 | V
LR (3.3 V) 27 3.3 36| V
Fe NN E B 80 — — | MHz
5.8 w[3E]
& 5-13. n[HEPEINUE
MR H MRS WA b
HTOL (Wi LAE# ) 125 °C, 1000 /i JESD22-A108
) HBM (A fAjicfiist) 1+ 2000 V JS-001
Jak B
ESD (LB U ) CDM (FErisefizt) 2 £1000 V JS-002
FI8tIR (Latch-up) ELLGL % 200 A JESD78

T HLE 1.5 X VDDjag
Hhpg: 125 °C, 24 /i)

J-STD-020, JESD47.

ﬁ‘ ]\ :[‘||‘ s NERY . :‘Q [e] (o) S

Ak F 3 Rifl: =% (30°C, 60% RH, 192 /\i) JESD22-ATI3
FsE: 260+ 0°C, 20 #b, =ik

TCT (IEEEAGERM ) -65°C /150 °C, 500 &AEH JESD22-A104

UHAST s I

) @WHE“MUM 130 °C, 85% RH, 96 /)i JESD22-A118

T RE Y 77106 )

HTSL (B 5 6) 150 °C, 1000 /[N JESD22-A103

LTSL (fIRiELAF 6t 75w ) ~40 °C, 1000 /]Ht JESD22-A119

T JEDEC ¢4 JEP155 #iE : 500 V HBM e AEARE ESD FihliiAs Fae 4k,
2 JEDEC 34 JEP157 #i5: 250 V CDM REMSTERRIE ESD #ihl e F &4 Ere.
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6 Attt

6 SRtk

A FEAR BT T SRR R

S A R A i 1) AL FE S SR I DT A, A S i i P B R PR R - SRS RITS LBE o O Q@ WL
{E

TAEAR T PO R0 B A5 A [ R al B X R AR A o B E ] DA & T AR (S TP ORIE Fl, ks &%
CESP B4 i85 .

BRARRE I, S 2 3.3 V (£5%) i, 25 °C MR EE R S5 T 58 il

6.1  Wi-Fi 414 (2.4 GHz)

#¢ 6-1. Wi-Fi G5 pies

HR ik
TAE(EE P OIRTE R 2412 ~ 2484 MHz
T brifE IEEE 802.1b/g/n/ax

6.1 Wi-Fi PR A1 (TX) ftk

% 6-2. JUK BRI EVM £y 802.11 brifiEibf iy A 5t g4

M | dom | B ef
R (dBm) | (dBm) | (dBm)
802.11b, 1 Mbps, DSSS — 21.0 —
802.1b, 11 Mbps, CCK — 21.0 —
802.11g, 6 Mbps, OFDM — 20.0 —
802.11g, 54 Mbps, OFDM — 19.0 —
802.11n, HT20, MCSO - 19.0 —
802.11n, HT20, MCS7 — 18.0 —
802.11n, HT40, MCSO - 18.5 —
802.11n, HT40, MCS7 — 17.5 —
802.1ax, HE20, MCSO — 19.0 —
802.11ax, HE20, MCS9 - 15.0 —

% 6-3. it EVM it

S/ | MR | BRdERRE

MR (dB) (dB) (dB)
802.11b, 1 Mbps, DSSS — | 248 ~10.0
802.11b, 11 Mbps, CCK —| -248 ~10.0
802.11g, 6 Mbps, OFDM — | —26.0 5.0
802.11g, 54 Mbps, OFDM — | —290 -25.0
[ UN i
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6 Attt

# 6-3 - f& L

I | SR | bR
R (dB) | (dB) (dB)
802.11n, HT20, MCSO —| -245 -5.0
802.11n, HT20, MCS7 —| -315 270
80211, HT40, MCSO —| 268 5.0
802.11n, HT40, MCS7 —| -305 270
802.11ex, HE20, MCSO —| 26,0 5.0
802.Max, HE20, MCS9 —| -840 -32.0

TSRS EVM R4S IR0 7 114 S S Eh %k 3 6-2 WI-FT 4 9m 4 5 5
(TX) 4% b R Ay R

6.1.2  Wi-Fi GH5iszleas (RX) Fedk
802.11b #iME R iR AL% (PER) At 8%, 802.11g/n/ax kil F KT 10%.

4% 6-4. fW R K

Be/bME | R | de kAl

R (dBm) | (dBm) | (dBm)
802.1b, 1 Mbps, DSSS — -99.5 —
802.11b, 2 Mbps, DSSS — | -96.5 —
802.11b, 5.5 Mbps, CCK — | -94.0 —
802.11b, 11 Mbps, CCK - -90.0 —
802.11g, 6 Mbps, OFDM — | —94.0 —
802.11g, 9 Mbps, OFDM — | -93.0 -
802.11g, 12 Mbps, OFDM — | 920 —
802.11g, 18 Mbps, OFDM — | —90.0 —
802.11g, 24 Mbps, OFDM — -87.0 —
802.11g, 36 Mbps, OFDM — | -835 —
802.11g, 48 Mbps, OFDM — -79.0 —
802.11g, 54 Mbps, OFDM — 775 —
802.11n, HT20, MCSO — | -94.0 —
802.11n, HT20, MCS1 — | 925 —
802.11n, HT20, MCS2 — | -89.5 —
802.11n, HT20, MCS3 — | -86.5 —
802.11n, HT20, MCS4 — | -83.0 —
802.11n, HT20, MCS5 — | -79.0 —
802.11n, HT20, MCS6 — 770 —
802.11n, HT20, MCS7 — | -755 —
802.11n, HT40, MCSO — -91.0 —
802.11n, HT40, MCST — | -90.0 —
802.11n, HT40, MCS2 - -87.0 —
802.11n, HT40, MCS3 — | -835 —
U
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6 Attt

*6-4-1% Lyl

BoME | IRGE | kKM
= (dBm) | (dBm) | (dBm)
802.11n, HT40, MCS4 — -80.5 —
802.11n, HT40, MCS5 — -76.0 —
802.11n, HT40, MCS6 — —74.5 —
802.11n, HT40, MCS7 — -73.5 —
802.11ax, HE20, MCSO — -94.0 —
802.1Max, HE20, MCS1 — -91.0 —
802.11ax, HE20, MCS2 — -88.0 —
802.11ax, HE20, MCS3 — -85.5 —
802.11ax, HE20, MCS4 — -82.0 —
802.11ax, HE20, MCS5 — -78.0 —
802.1ax, HE20, MCS6 — —76.5 —
802.11ax, HE20, MCS7 - —74.5 —
802.11ax, HE20, MCS8 — -71.0 —
802.11ax, HE20, MCS9 — -68.0 —

4 6-5. [ KB T

Be/ME | R | kA
BT (dBm) | (dBm) | (dBm)
802.11b, 1 Mbps, DSSS —
802.11b, 11 Mbps, CCK —
802.1g, 6 Mbps, OFDM —
802.11g, 54 Mbps, OFDM —
802.11n, HT20, MCSO —
802.11n, HT20, MCS7 —
802.11n, HT40, MCSO —
802.11n, HT40, MCS7 -
802.1ax, HE20, MCSO —
802.1ax, HE20, MCS9 —

olo|o|o|o|o|o|a|o|wn
I

4% 6-6. fzi AR

WM | R | BeRAE

i (dB) (dB) (dB)
802.11b, 1 Mbps, DSSS - 38 —
802.11b, 11 Mbps, CCK — 38 -
802.11g, 6 Mbps, OFDM — 33 —
802.11g, 54 Mbps, OFDM - 16 —
802.11n, HT20, MCSO - 32 —
802.11n, HT20, MCS7 - 17 —
W
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6 Attt

# 6-6 - % L
B | SR | KA
R (dB) | (dB) | (dB)
80211, HT40, MCSO — 24 —
802.11n, HT40, MCS7 — 13 —
802.11ax, HE20, MCSO — 37 —
802.Max, HE20, MCS9 — 13 —

6.2 {RIPFELT S hil

% 6-7. (KT FCIE ST BHPOLRS

e itk
TAEAETE DR 2402 ~ 2480 MHz
SR S T % ~15 ~ 20 dBm

6.21 {RIFCEE A AR M (TX) ik

% 6-8. IKIFCHEST - KA FEYE - 1 Mbps

B8 filiik oA | BOUGE | Bk | A
Max. |fn|n:07 12,3,k — 10.85 — kHz
N - Max. [fo - ful,—2. 5.4, & — 3.5 — | kHz
PR AL FIEERS AT — 52 B
Lf1 = fol — 2.7 — | kHz
A Flyyg — 250.0 — | kHz
PR Min. A F2may (%70 99.9% ) | 430 | vz
A F2ma)
A F2u4/A Flayg — 0.88 - =
+ 2 MHz fW#% — -27 — | dBm
PN ST + 3 MHz fw#% — -36 — | dBm
>+ 3 MHz f#% — —42 — | dBm

% 6-9. IRIFEIESTF - KA FEYE - 2 Mbps

S ik S/ | MBI | BKRME | AL
Max. |fn|n:07 1.2.3. & — 9.4 — kHz
- . Max. |fo - falpeo 3 4 & — 3.7 — kHz
I 4 % % n=2,3,4, ...
PR AR AT — 0 B =
|f1 - fol — 3.3 — | kHz
\p _:I:‘ H . max N . [0) 4
VR Min. A F2max (£ 99.9% 17 B 5320 N
A F2max)
WFH

IREEMG ERHE 62 ESP32-C61 &A1t B AR FIAE 45 V1A



6 Attt

% 6-9 - £ Ll
B8 filiik BoME | SORME | BeRfiE | A
A F24,4/A Flag — 0.95 —-| -
+ 4 MHz R — -/ — | dBm
e ot + 5 MHz i — 44 — | dBm
>+ 5 MHz ffi#% - 45 — | dBm

% 6-10. IRIPFEH T - S qHas etk - 125 Kbps

EL il 2N >N S 04
MaX. | fnl,—0. 1. 2.3, & — 10.1 — | kHz
N - Max. [fo - ful,—1 0.3 & - 2.1 — | kHz
RUGHBERIE = — = —
Max. | fn — fr—3l,—7.8 0. & — 0.7 — | kHz
N T v
— 270.5 — kHz

A Flma)
t 2 MHz W% — —27 — | dBm
N RS + 3 MHz fi#% — -38 — | dBm
>+ 3 MHz k% — -43 — | dBm

* 6-1. ARIPFEH T - KA H1E - 500 Kbps

P s WM | SR | A | Rf
Max. |fn|n:o, 1,2,3, ..k — 10.2 _ KHz
NS Max. [fo - ful,—1. 2.3 & - 1.2 — | Kz
PSR AL Jo ol _ 0.6 — | kHz
Max. [fn — fo—sl,—7.8 0. & — 18 — | khz
A F2 — 223.4 — | kHz

VRIS Min A ngmax (£ 99.9% Iy ;
— 243.5 — | kHz

A F2my)

+ 2 MHz k% - 27 — | dBm
S £ 3 MHz (i —| & | dbm
>+ 3 MHz %% - 43 — | 9Bm

6.2.2 (KRBT M BN ES (RX) F#tE

A% 6-12. IRIFEHF - HeW 35451 - 1 Mbps

¥ il i Wi | SORGE | dekfi | R
RIYE @30.8% PER - —| -980 — | dBm
K FS @30.8% PER — _ s ~ | gBm
{5 F = FO MHz — 7 SN T
F=FO+1MHz — -2 —| dB
W
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6 Attt

% 6-12 - % Lt

BH fifik B/ | ORI | BeRME | A
F=FO-1MHz - -3 —| dB

F=FO+2MHz - -34 —| dB

F=FO-2MHz — 27 —| dB

F=FO+3MHz — -33 —| dB

F=FO -3 MHz - -40 —| dB

F > FO + 4 MHz - -27 —| dB

F < FO -4 MHz — -53 —| dB

PRI — - -35 —| dB

vt i | T = Fimage * 1TMHZ - -34 —| dB

RIEBAGIRE T F = Foage — 1 MHZ — rr S

30 MHz ~ 2000 MHz - 20 — | dBm

Hr HNH ZE 2003 MHz ~ 2399 MHz - 25 — | dBm
2484 MHz ~ 2997 MHz — 25 — | dBm

3000 MHz ~ 12.75 GHz - -10 — | dBm

i — — -32 — dBm

% 6-13. IRIPREEEST - Hlk AR HEdE - 2 Mbps

S8 ik oM | WO | Be kMl | A
Ri¥ @30.8% PER — — | 940 — | dBm
RN RS @30.8% PER — _ P — [ aBm
{5 F = FO MHz — 9 — | dB

F=FO+2MHz — -7 —| dB

F=FO-2MHz — -6 —| dB

F=FO + 4 MHz — 21 —| dB

— FiFO—éH\/IHz — 27 —| dB

B O F=FO+6MHz - -38 —| dB
F=FO-6MHz - -4 —| dB

F>FO +8MHz — —46 —| dB

F < FO - 8 MHz — 46 —| dB

EAC SRS - — 21 —| dB
R e T e

30 MHz ~ 2000 MHz - -25 — | dBm

G NEE 2003 MHz ~ 2399 MHz — 25 — | dBm
2484 MHz ~ 2997 MHz - 25 — | dBm

3000 MHz ~ 12.75 GHz - -10 — | dBm

HiH — — -31 — | dBm
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6 Attt

A 6-14. [RIPEH - B R 1L - 125 Kbps

S8 ik oM | ORI | B KM | SR
REE @30.8% PER — — | -106.0 — | dBm
RN F S @30.8% PER — — P — 1 aBm
H35H F = FO MHz — 4 —| dB

F=FO+1MHz — 2 —| aB

F=FO - 1MHz — -3 —| dB

F=FO +2 MHz - -33 —| aB

- F:FO—ZMHZ — 36 —| aB

\ F=FO + 3 MHz — 35 — | dB
BocE C/ F=FO - 3 MHz - -50 —| dB
F>FO+4MHz — -3 —| dB

F < FO -4 MHz — 50 —| a8

BRI - e
TR | R

4 6-15. KRBT - Hel B34 1L - 500 Kbps

S8 ik oM | IO | Be kM | AfE
Ri)¥ @30.8% PER — — | 102.0 — | dBm
wRIEWES @30.8% PER — — 8 — | dBm
HAEE F = FO MHz — 4 — 1 4B

F=FO+1MHz — 4 — | dB

F=FO-1MHz - -3 — | dB

F=FO+2MHz - -32 — | dB

— F:FO—ZMHZ — -36 —| dB

R O] F=FO+3MHz - -35 —| dB
F=FO - 3 MHz — -50 — | dB

F>FO+4 MHz - 29 —| dB

F <FO -4 MHz — -50 —| dB

BiAgh e - — 29 — | dB
SHERAETH [ E: - e T
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o RN B MAREREE, HSH _(ESP32-CO1 N 2 fF A .

o JLE T, SRR Pin 1 AL B I MRS T g . R TEMF S MAFRMIEAFEE, HS%E 21
ESP32-C6THR2 & ESP32-C6THR8 & ESP32-CE1HFA &R By (ML)  Fll 2-2 ESP32-CEINFSRSLA %
WA By (LA .

o HfitF PCB %6 WS (asc) i N#k, nIfififi] PADS 5 Altium Designer S5k {4-F A .

PIN #1 DOT nnen _ 3.300#0050 _
BY MARKING\ 50000050 T PIN #1 IDENTIFICATION
L CHAMFER 0300 x 45°
\b Jguuuuoouy
0.400£0,050- g g
L:J (am
40L SLP = = to,
5.000£0.050 (SxSrmm) o.eooto.oso—[% é 3‘352?&?”
) (e
0.400 BSCJ_:) (=
[~ <
nANNNNNNANN
3600 Ref.
TOP VIEW BOTTOM VIEW
T 0.203 Ref
A
SLP j_j,m.amn.—d:fr
MAX. 0.900 0.000-0.050
A NOM, 0.850 SIDE VIEW
MIN., 0.800
P& 7-1. QFN4O (5x5 mm) $f 3
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VAR CE S

= D D1 B Jece @[C[A[B
i
PIN #1
1 31 ho
PIN =1 30| ] B G lece @[CA[B
CORNER 5 =
symbol \ﬂrr)llmwglgi‘v T m;w Mr;‘\mvm:gum m;v:x — —
- . — 4 —_ —-
) . ; : : = 1 =
A | o.700 | 0.800 | 0.900 | 0.028 | 0.031 | 0.035 = =
¢ [0.19 | 0.220 | 0.250 | 0.007 | 0.009 | 0.010 = =
D 4.900 | 5.000 | 5.100 | 0.193 | 0.197 | 0.201 ] ]
E | 4.900 | 5.000 | 5100 | 0.193 | 0.197 | 0.201 o = L
2HE] [ -
DI | 3.200 | 3.300 | 3.400 | 0.126 | 0.130 | 0.134 000oooooonn
El | 3.200 | 3.300 | 3.400 | 0.126 | 0.130 | 0.134 : 2 T 2
H — 0309 | — | — |o0o02| — 10xL 1XLL 1
B
il 0.309 0.012
L | 0.35 | 0.400 | 0.450 | 0.014 | 0.016 | 0.018 .
L1 | 0.000 | 0.075 | 0.150 | 0.000 | 0.003 | 0.006 TOp View Bottom View
e 0. 400 0.016
b 0.150 | 0.200 | 0.250 | 0.006 | 0.008 | 0.010
aaa 0.100 0. 004 . -
- v
bbb 0. 150 0.006 / ece [C CAITE
cee 0.100 0.004 ‘ N _
ddd 0.080 0.003 I |
ece 0.150 0.008 X
Unit: mm S PLAN

Side View

P& 7-2. LGA4O (5%x5 mm) Jf3k
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A8 % AL Fo T R

FHOESCHERTGE I3

PGSR

(ESP32-C61 i R Z:% TM1Y - $24Jk ESP32-C61 it A A Efik 280 MBI i e FH 3 B

KESP32-CO1 A {45 FaY - $2AtHT ESP32-CO1 i A (7= M R i # .

o it
https:/espressif.com/zh-hans/support/documents/certificates

o ESP32-C61 i/ T2 A8 H g A (PCN)
https://espressif.com/zh-hans/support/documents/pcns?keys=ESP32-C61

e ESP32-CO1 45 — RfibA %24, bug. AN, S TEEMEAIEE
https:/espressif.com/zh-hans/support/documents/advisories?keys=ESP32-C61

o SCRYTEHTRILT [FE
https://espressif.com/zh-hans/support/download/documents

JERBHIX

(ESP32-C61 ESP-IDF 4ifefiEg) — ESP-IDF JF & HESL Y ST L

e ESP-IDF J GitHub FiyH-EIF K HEZL
https://github.com/espressif

o ESP32 itdx — TARNfxF LA (E2E) (ALK, fsn] DATER LB HE )00, figple i), A3 SR, RS
https://esp32.com/

o ESP-FAQ — i JREEH 7 HE Hh A BN UL D) 2
https:/espressif.com/projects/esp-fag/zh_CN/latest/index.html

e The ESP Journal - 4y =2 R TRE e se B . AR SCRAM TAERIZE -
https://blog.espressif.com/

o SDK A R, App. T.H. AT 2R FTH
https:/espressif.com/zh-hans/support/download/sdks-demos

’iz: (=]
(31]
e ESP32-C61 &%t i — ESP32-C61 & &Fith A
https://espressif.com/zh-hans/products/socs?id=ESP32-C61
e ESP32-C61 R4 - ESP32-C61 4 R F i .

https:/espressif.com/zh-hans/products/modules?id=ESP32-C61

e ESP32-C61 &4 IT &M — ESP32-C61 £ R FNFF K
https://espressif.com/zh-hans/products/devkits ?id=ESP32-C61

e ESP Product Selector (fk#E/= ikl TH ) — Mt fietke S8, dE47 7= ot HoHus (O ST o e it o
https://products.espressif.com/#/product-selector?language=zh

R ZRHA]

o TSI, FORSCRF. MR & PCB iitai . WSkifhl (L BRE). BUMBERRY. RS E
https:/espressif.com/zh-hans/contact-us/sales-questions
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Fff > A — ESP32-C61 45 JiH}

A
ch AL

A 7-1. A

Hw 0 W ey L 10 MUX Jsfie LP 10 MUX i B

Y| Rk paiit) i) sifumt | Sifus FO pid F1 pid F2 Pt FO FO F1
1 ANT_2G Analog - - - - - - - - - - _ _
2 VDDA3 Power - - - - - - - - - - — _
3 VDDA4 Power - - - - - - - - — _ _ _
4 CHIP_PU | VDDPST1 - - - - - - - - - - _
5 VDDPST1 Power - - - - - - - - - - _ =
6 XTAL_32K_P 1/0/T VDDPST1 - - GPIOO 1/0/T GPIOO 1/0/T - - LP_GPIOO XTAL_32K_P -
7 XTAL_32K_N 1/0/T VDDPST1 - - GPIO1 1/0/T GPIO1 1/0/T - - LP_GPIO1 XTAL_32K_N ADC1_CHO
8 GPI02 1/0/T VDDPST1 - - GPIO2 1/0/T GPI02 1/0/T FSPIQ 1/0/T LP_GPIO2 - -
9 MTMS 1/0/T VDDPST1 IE IE MTMS n GPIO3 1/0/T FSPIHD 1/0/T LP_GPIO3 = ADCT_CH1
10 MTDI 1/0/T VDDPST1 IE IE MTDI n GPIO4 1/0/T FSPIWP 1/0/T LP_GPIO4 = ADC1_CH2
n MTCK 1/0/T VDDPST1 = IE* MTCK I GPIO5 1/0/T - - LP_GPIO5 - ADC1_CH3
12 MTDO 1/0/T VDDPST1 = IE MTDO 0o/T GPIO6 1/0/T FSPICLK 11/0/T LP_GPIO6 = =
13 SDIO_CMD 1/0/T VDDPST2 - IE SDIO_CMD 11/0/T GPI025 1/0/T - - - - -
14 SDIO_CLK 1/0/T | VDDPST2 - IE SDIO_CLK n GPIO26 | 1/O/T | - N - — _
15 SDIO_DATAO 1/0/T VDDPST2 - IE SDIO_DATAO 11/0/T GPIO27 1/0/T - - - - -
16 SDIO_DATA1 1/0/T VDDPST2 - IE SDIO_DATAT 11/0/T GP1028 1/0/T - - - - -
17 SDIO_DATA2 1/0/T VDDPST2 - IE SDIO_DATA2 11/0/T GPI022 1/0/T - - - - -
18 SDIO_DATA3 1/0/T VDDPST2 - IE SDIO_DATA3 11/0/T GPI1023 1/0/T - - - - -
19 SPICS1/NC 1/0/T VDD_SPI/VDDPST2 = = o/T GPIO14 1/0/T = = = = -
20 SPICSO/NC 1/0/T | VDD_SPI/VDDPST2 = = o/T GPIOI5 | 1/O/T | - - - - -
21 VDDPST2 Power - - - - - - - = - - _ _
22 SPIQ/NC 1/0/T VDD_SPI/VDDPST2 = = 11/0/T GPIO16 1/0/T = - - - =
23 SPIWP/NC 1/0/T VDD_SPI/VDDPST2 = = 11/0/T GPI017 1/0/T = = - = —
24 VDD_SPI/NC Power VDDPST2 - - 1/0/T GPIO18 1/0/T - - - VDD_SPI -
25 SPIHD/NC 1/0/T | VDD_SPI/VDDPST2 = = n/0/T | GPIO19 | 1/O/T | - = = - N
26 SPICLK/NC [0} VDD_SPI/VDDPST2 - - o/T GPI020 1/0/T = - - - =
27 SPID/NC 1/0/T VDD_SPI/VDDPST2 = = 11/0/T GPI021 1/0/T = = = - -
28 USB_D- 1/0/T VDDPST2 = IE GPIO12 1/0/T GPIO12 1/0/T = = = USB_D- =
29 USB_D+ 1/0/T VDDPST2 = IEWPU* GPIO13 1/0/T GPIO13 1/0/T = = = USB_D+ =
30 GPI024 1/0/T VDDPST2 - - GPIO24 1/0/T GP1024 1/0/T - - - - -
31 GPIO8 1/0/T VDDPST2 IE IE GPIO8 1/0/T GPIO8 1/0/T FSPICSO 11/0/T = ZCDO =
32 GPIO9 1/0/T VDDPST2 IEWPU IEWPU GPIO9 1/0/T GPIO9 1/0/T = = = ZCD1 =
33 UORXD 1/0/T | VDDPST2 = IEWPU UORXD n GPIOI0 | I/O/T | - = - - N
34 UOTXD 1/0/T VDDPST2 = IEWPU UOTXD (0] GPION 1/0/T = = - - -
35 GPI029 1/0/T VDDPST2 - - GPIO29 1/0/T GPI029 1/0/T - - - - -
36 GPIO7 1/0/T VDDPST2 IE IE GPIO7 1/0/T GPIO7 1/0/T | FSPID 11/0/T - = =
37 VDDA1 Power - - - - - - - - - - _ _
38 XTAL_N Analog - - - - - - - — — _ _ —
39 XTAL_P Analog - - - - - - - - - - _ _
40 VDDA2 Power - - - - - - - - _ _ — _
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H 1 WA KA i
o ECDSA #H X Fkh 587l ECDSA %44 4hixk (ECDSA_DS) DA /il
PRAMAE S B
o HUTTETY 4.210 UART 4=4 % HHI4E, W UOTXD., UORXD Wi it
GPIO =z ML) BI{E 7 GPIO, b7t UART1/UART2 45 Ml 4 Fi i HH
2026-06-23 | V11 o HUBTEETY 4.2 UART 24 %, #MFR GDMA fH5¢45%, [ ESP32-C61 K
££ 5% UART DMA FFEE1 UHCH 4
o HHHITEY 4.21.2 SPI x4 35 IS, B SPI2 {55 nl i@t GPIO x2 ik
HE ML FIT R GPIO, 131 10 MUX #7243 il
o THHEAS -1 BUS XTI “ITIAMAES” A Ukl
2026-01-20 | V1.0 e ESP32-C61HF4 [ VDD_SPI 45 i NC.
o VifNZE ESP32-COINFSRELA, JH:H HiExy 2.1 4 i &
20051118 V06 o FHE H 3-1Strapping % Brat et 5 44 8
o BRI R 7 H % A1) TSLP
2025-08-05 | v0.5 BB
o HUHTEEY 2
o RINAME 4.21.7 SDIO MALYE 4| 52
2025-04-22 | v0.3 o HHIEIT 41.3110 MUX 4= GPIO =3 4E[%
o HETY 41.3.4 P Hi4E[E
o FEimALSE M QFN32 A5 5 3 QFN4O
o FEIMALE T ESP32-COIHFAR2, [FIHF4: ESP32-COINR4A il ESP32-
C31 £%
2004-08-26 | V0.2 o I 1 ESP32-C61 A3 M Zafrk, 2 “ . 3 B 5 MM
ESP32-C61 45l wa i
o 3 CoreMark 543
o HUHT N FHETY
2024-01-23 | vO. W
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