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Document No. Document Name
(PCN)
SXFERE > RIHIR 54
. ' Retention Period 5years
Version
ETF ESP32-S2FH4 &H B9 ESP32-S2 ARIIFmAL
Upgrade ESP32-S2 Series Products Based on ESP32-S2FH4
PCN &5 R HHA
PCN20240602 2024/07/02
PCN No. Issue Date of PCN
it B e~ mER R
TERAA -
Proposed Date of 2024/09/02 ' _ 2024/10/02
Proposed Date of First
Change .
Shipment After Change
PCN Z%! /PCN M ZFEZEH#E/ Customer Approval Required
Category (% F3@%1/ Customer Notification

1) ESP32-S2 v0.0 SHARAALKSA v1.0 + flash FEHi/ ESP32-S2 chip revision v0.0 upgraded to v1.0 +
flash upgrade
a. GF g/ Chip Products:
ESP32-S2FH4 (Change Item: Chip revision from v0.0 to v1.0 + flash integrated upgrade)
b. #&%H/™~= &/ Module Products:

Product Name Product MPN Change Item
ESP32-S2-MINI-1 ESP32-S2-MINI-1-N4 Chip revision from v0.0
ESP32-S2-MINI-1 ESP32-52-MINI-1-H4 to v1.0 + flash upgrade
ESP32-S2-MINI-1U | ESP32-S2-MINI-1U-N4 (chip integrated)
ESP32-S2-MINI-1U | ESP32-S2-MINI-1U-H4

2) ESP32-S2v1.0 S RRAS=& flash B3 / ESP32-S2 series products of chip revision v1.0 with flash

upgrade

1 £H 7§/ Module Products:
Product Name Product MPN Change Item
ESP32-S2-MINI-2 ESP32-S2-MINI-2-N4
ESP32-S2-MINI-2 ESP32-S2-MINI-2-H4 flash upgrade (chip
ESP32-S2-MINI-2U | ESP32-S2-MINI-2U-N4 integrated)
ESP32-S2-MINI-2U ESP32-S2-MINI-2U-H4
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2. TEJFERE/ Reason for Change
1) BS% 1-1) /IoHRRVREFmFEARNL, #E#—FRA ESP32-S2 RIS HEEE,
2) R ESP32-S2FH4 H&$RY flash iHXIEF=, AIRSHNIEEM, REFTTHK T ZHNEHLKMZA flash
£ ESP32-S2 SR FERWIEIEIENNE, MidiEd, HILRESAALRAE flash (FREEE 1 5L~
miyEIE flash 18l

1) Upgrade ESP32-S2 series of chips to further improve the performance for the products listed in Para
1-1).

2) Theflashintegrated in ESP32-S2FH4 will reach the end of its life. To ensure a robust and diversified
module supply, Espressif has qualified the upgraded flash from the same manufacturer on ESP32-
S2 series of chips. Therefore, the upgraded flash will be introduced as the new alternative source

for products listed in Para 1.

3. TFH#R/ Description of Change
1) E&S% 1-1) HFESP32-S2 RFIFMEVEARAEH v0.0 AEA v1.0, EEERREHERANRE, &
FRRZAA v1.0 B9 ESP32-S2 RFIF=RIEAT 1lg, 11n FERERFINE, F, SHRZRN v1.0 B9
ESP32-S2 A=AV EMMERTERIRAN=RERA . AAREESIMR -1 PEIRRERS. BE
1 HIHR 1-1) PEAFRPERNESHR A ESP32-S2FH4 B, Fitbt# THENEE,
2) B% 1 B SHENE flash EB#, ELMESE 1 WRARAS~ RB#HTHENEE,

1) Upgrade ESP32-S2 series of chips from chip revision v0.0 to chip revision v1.0 for products listed in
Para 1-1). With the recommended ESP-IDF versions, the ESP32-S2 series products based on chip
revision v1.0 have improved transmit power in high rates for 11g and 11n. The ESP32-S2 series
products based on chip revision v1.0 have other performance improvements. For details, please
refer to Appendix I-1 for Errata Information. Related module products listed in Para 1-1) are based on
ESP32-S2FH4, and thus will change accordingly.

2) Flashintegrated inall chip products listed in Para 1 will be upgraded. Related module products listed
in Para 1 will change accordingly.

4, TEXFEL/ Change Comparison
ERHIR |1 TEXTLL,
Please refer to Appendix I: Change comparison.

iA%A =/ Identification Method:

SR Bid eFuse K mmzzEl,

BAFm: BIETHB eFuse, BRARMKELZENA S RAMBITRL, H~mIMEIREFH PW S,
Chip products: Identified by eFuse bits and chip marking.
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Module products: Identified by the chip eFuse, module shield marking, or PW No. on carton box.

5. TEF M/ Impact of Change
1) SaBEAIERE/ Quality & Performance:

SEERRSREREINEYE, SHIRAA v1.0 B ESP32-S2 RFIF=@ALLF S RRER v0.0 B~
miRAT 1llg, 1ln FEERFRANINE, HEFRK 11b ANHERMAEE, WAELERZER M. BEF
SHRHES MR -1 & SHIIRER. E5FERABKRMANERERG, SHM4aRN v1.0 B ESP32-
S2 R @AM L L. THRMRZAN v1.0 B ESP32-S2 A5 @mAHE MM R T ERIRAER =
mBERA. AREESIMR -1 PRIRRER.

EHEN flash BELEI TYEIEGIENX, REHIAZ flash BI@BMMEERHE RENER.,

With the recommended ESP-IDF versions, the ESP32-S2 series products based on chip version v1.0

have improved transmit power in high rates for 11g and 11n. The transmit power in low rates and
for 11b remains unchanged, which does not have a direct impact on certification. For details about
RF transmit power, please refer to Appendix I-1 for RF Power Information. The RF transmit power
of the ESP32-S2 series products based on chip version v1.0 remains unchanged as before. The
ESP32-S2 series products based on chip revision v1.0 have other performance improvements. For
details, please refer to Appendix I-1 for Errata Information.

Updated flash has completed the qualification test. Espressif confirms it fully meets the Espressif’s

requirements for quality and performance.

2) 3XHA/ Delivery: Z#Mg/No impact.

3) &F=KlS/ Material Part Numbers (MPN):
B 1 PIIHSFNF @A EE, BRI USSERARENSHR~mEMTE;
% 1 HyIHAvEERN MPN A&, BRI UMESERFEEN~ME MPN #{T T8, For affected
Espressif chip products listed in Para 1, there is no change to the product name. You can still use
the current chip name to place orders;
For affected Espressif module products listed in Para 1, there is no change to the MPN. You can

still use the current MPN to place orders.

4) AR/ Certification:
ErFmi AR, &% 1-1) 3SR FmEEaINETEER M. RTFEFLREREFT
5, BINEPWAFRATHLENIR, NFE, AIRKRARSREMENNSZE. BE 1 RS
BARPNEERELEN, BREERERATERRIRA m.
Changes to the chip products listed in para 1-1) have no direct impact on certification because of
chip revision update. Given the differences between matching circuits, it is recommended to

conduct comparative tests on transmit power. Please contact Espressif for support if needed.
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Certifications for the modules listed in Para 1 are still valid, and you can use the upgraded module

products directly.

5) %R/ ESP-IDF
a) FRESE 1-1) JIHSHRATEEN~ MY, NERINEMNNIATNZR, EIRGIFHIAFERR
ESP-IDF hRZAAHEFERRASHY ESP-IDF hRZ<, ESP-IDF B0 SXIZIFEESNR 1. FNEZIEINE
F4RZE|l ESP-IDF release 7 ZMIRHMIZERD, BELHRHEESN ESP-IDF RRAE . WHER
A, BHRREE.
(F: FERERRANEERAE T EEN™RIE1T. FATRKRAH ESP-IDF kR4, #
HT BN @ISR AR AT, )

For the chip revision upgraded products listed in Para 1-1) with better RF performance, please

be sure that you use the recommended ESP-IDF versions for your branch. Please refer to Table
1 for details about the required and recommended ESP-IDF versions. Moreover, it is highly

recommended to upgrade to the latest stable version for your branch. For more software

information, please refer to ESP-IDF Versions. If you have any questions, please contact

Espressif.
(Note: The upgraded products can run on all required and recommended ESP-IDF versions.

The RF transmit power of the upgraded products remains unchanged as long as the required

version of ESP-IDF is used.)

% 1 ESP-IDF &9 % #F#= 8/ Table 1 Required and recommended ESP-IDF versions

corresponding to the upgraded products

ESP-IDF Branch Required IDF Ver. | RF Improved Recommended
From Commit ID IDF Ver. From

release/v4.2 v4.2 7482ad51 v4.2.3
release/v4.3 v4.3 87c2352a v4.3.3
release/v4.4 v4.4 71b8le4a v4.4.1
release/v5.0 v5.0 9909c4a3 v5.0
release/v5.1 v5.1 cbce22le v5.1
release/v5.2 v5.2 1lleaf41b v5.2

A=/ Note:

ESP-IDFv4.2 , ESP-IDFv4.3, ESP-IDFv4.4 BIEX(ELILER, REGAEINZMRASIR AL 0
IheE. 1BE bug. BEZRLRAFZH.

ESP-IDF v4.2, ESP-IDF v4.3, ESP-IDF v4.4 has reached End-of-Life. New features, bug fixes, and

security fixes will no longer be supported on this branch.

www.espressif.com Page 4 /9



http://www.espressif.com/
https://docs.espressif.com/projects/esp-idf/zh_CN/v5.2.2/esp32s2/index.html
https://docs.espressif.com/projects/esp-idf/zh_CN/latest/esp32s2/versions.html
https://www.espressif.com/zh-hans/contact-us/sales-questions
https://docs.espressif.com/projects/esp-idf/en/v5.2.2/esp32s2/index.html
https://docs.espressif.com/projects/esp-idf/en/latest/esp32s2/versions.html
https://www.espressif.com/en/contact-us/sales-questions
https://github.com/espressif/esp-idf/tree/v4.2
https://github.com/espressif/esp-idf/tree/7482ad5139db3519e95e8c0dac6d5179f17ef3f7
https://github.com/espressif/esp-idf/tree/v4.2.3
https://github.com/espressif/esp-idf/tree/v4.3
https://github.com/espressif/esp-idf/tree/87c2352a1e748ead42e1da4158ace44048669619
https://github.com/espressif/esp-idf/tree/v4.3.3
https://github.com/espressif/esp-idf/tree/v4.4
https://github.com/espressif/esp-idf/tree/71b81e4a010506f0182eb669b48f07d557bbc7f3
https://github.com/espressif/esp-idf/tree/v4.4.1
https://github.com/espressif/esp-idf/tree/v5.0
https://github.com/espressif/esp-idf/tree/9909c4a3dcdfadd23cc703115dbd61dae71384cb
https://github.com/espressif/esp-idf/tree/v5.0
https://github.com/espressif/esp-idf/tree/v5.1
https://github.com/espressif/esp-idf/commit/cbce221e88d52665523093b2b6dd0ebe3f1243f1
https://github.com/espressif/esp-idf/tree/v5.1
https://github.com/espressif/esp-idf/tree/v5.2
https://github.com/espressif/esp-idf/commit/11eaf41b37267ad7709c0899c284e3683d2f0b5e
https://github.com/espressif/esp-idf/tree/v5.2

()] ESPRESSIF

b) ERESE 1-2) FIHAMRAmEY, MAETHEEMLELERIET. ERIUNARNEEHMRZ ESP-
IDF RRZASLARIS SR EPRH RAVMEREA SR, S0 ESP-IDF R4S RE LA RAEFRE M,

For modules listed in Para 1-2), there is no need to update ESP-IDF version for the software to

run normally. However, we still recommend using the newer versions of ESP-IDF to benefit
from the performance improvements brought by the chip updates. For details, please refer to

Compatibility Between ESP-IDF Releases and Revisions of Espressif SoCs.

6. TERIGE~ @A/ How to Deal with Products
FIFO

7. ¥8X3RE/ Related Report(s):

MOther Reports (Pls HInB{E 820 ESP32-S2 A5 A &k
specify) For information about other items, refers to ESP32-S2 Series SoC Errata

8. {AFEREBIIIIFERIN/ Verification Suggestion To Users
BINEFIRANFIAFRERRY ESP-IDF RRAS/IHETFRRASEY ESP-IDF hRZS, A& SEPRNA7R#ITIIE,
Suggest to check if you use the recommended ESP-IDF versions and do the verification with practical

application scenarios.
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https://github.com/espressif/esp-idf/blob/master/COMPATIBILITY_CN.md
https://github.com/espressif/esp-idf/blob/master/COMPATIBILITY.md
https://www.espressif.com/sites/default/files/documentation/esp32-s2_errata_cn.pdf
https://www.espressif.com/sites/default/files/documentation/esp32-s2_errata_en.pdf
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Appendix | ZEXTLL/ Change Comparison

—. &% 1-1) ~mMTERTLL/ Change Comparison for Products Listed in Para 1-1)

Espressif Logo

‘9

1 F~=mEZ{EFE/ Product Basic Information

No. mB/ Item Qigiﬁa/ nteefore I E 5/ After Change

1.1 Chip Revision v0.0 v1.0
eFuse iR7R1iI/ eFuse identification bit
EFUSE_RD_MAC_SPI_SYS_3_REGI19] 0 0
EFUSE_RD_MAC_SPI_SYS_3_REGI18] 0 1

1.2 EFUSE_RD_MAC_SPI_SYS_3_REGI[20] 0 0
EFUSE_RD_MAC_SPI_SYS_4_REGI6] 0 0
EFUSE_RD_MAC_SPI_SYS_4_REGI5] 0 0
EFUSE_RD_MAC_SPI_SYS_4_REG[4] 0 0

Pin1 — @

Chip Markin
13 (Mai[r)1 Die Lin%) Product N\ame —— = Product Name
Date Code ——F—= WWYYYY
ooy | +———{— Flash / PSRAM Code
[Main Die ————= XXXX0X00XX |
XAXXXXXXXX XBXXXXXXXX
1.4 Module MPN No change
&) ESPRESSIF
Module Product Name
15 Module Marking
‘ (Specification Marking Line)
FEEERE (D8)
RIVERAT
XXXXXX MBXXXX

www.espressif.com
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2 |543AThER(E 2/ RF Power Information 543AThRER
Before Change After Change
cnpevton | CIERTET L ncaures o
) Version) IDF Version)

2.1 Im 19.5 19.5 19.5
2.2 2m 19.5 19.5 19.5
2.3 5.5m 19.5 19.5 19.5
2.4 11m 19.5 19.5 19.5
2.5 6m 18 18 18
2.6 9m 18 18 18
2.7 12m 18 18 18
2.8 18m 18 18 18
2.9 24m 17 18 17
2.10 36m 17 18 17
2.11 48m 16 18 16
2.12 54m 15 18 15
2.13 mcs0 18 18 18
2.14 mcsl 18 18 18
2.15 mcs2 18 18 18
2.16 mcs3 17 18 17
2.17 mcs4 17 17 17
2.18 mcs5 16 17 16
2.19 mcs6 15 17 15
2.20 mcs7 13.5 17 13.5
2.21 mcs0_40 18 18 18
2.22 mcsl_40 18 18 18
2.23 mcs2_40 18 18 18
2.24 mcs3_40 17 18 17
2.25 mcs4_40 17 17 17
2.26 mcs5_40 16 17 16
2.27 mcs6_40 15 16.5 15
2.28 mcs7_40 13.5 16.5 13.5
3 BhiRF*KE S/ Errata Information

No. Item Before Change After Change

31 R NA 1) €2 VDDA #0 VDD3P3_RTC EHMITECF X HFIRREEIR]

System &lo

www.espressif.com
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Fixed leakage current at the VDDA and VDD3P3_RTC
pin during shutdown

2) 185 flash TEFEHKRKIER,
Fixed random flash download failure

EEMCRSFMT RTC_I2C_RESET TRARA S (1A

3.2 RTCI2C NA Fixed reset triggered by the falling edge off
RTC_I2C_RESET at low temperature
33 SP| NA &8 SPI BafEfEENRHEERRERR
' Fixed SPI stuck after soft restart from auto suspension
fBE USB OTG f#F AHB SR LIZEEE
34 USB OTG NA Fixed abnormal data during AHB bus arbitration by USB
OTG
&2 SARADC MIfii 1 FAR¥%AIH,
35 SARADC NA Fixed the non-flip of Bit 1 in SAR ADC
4 B35/ ESP-IDF Information
Required IDF Ver.| RF Improved Recommended IDF
No. ESP-IDF Branch g pr
From Commit ID Ver. From
4.1 release/v4.2 v4.2 7482ad51 v4.2.3
4.2 release/v4.3 v4.3 87c2352a v4.3.3
4.3 release/v4.4 v4.4 71b8leda v4.4.1
4.4 release/v5.0 v5.0 9909c4a3 v5.0
4.5 release/v5.1 v5.1 cbce22le v5.1
4.6 release/v5.2 v5.2 lleaf4lb v5.2
5 BEAR#BBER/ Datasheet Information
No. Item Before Change After Change
5.1 ESP32-S2 Datasheet v1.6 v1.7
59 ESP32-S2-MINI-1 & ESP32-S2-MINI- vl4 vi5

1U Datasheet

% 1 FREEXTSLL (flash)/ Change Comparison for Products Listed in Para 1 (flash)

mAB/ Item

T i/ Before Change

TE 5/ After Change

Integrated flash

flash A

flash B
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https://github.com/espressif/esp-idf/tree/v4.2
https://github.com/espressif/esp-idf/tree/7482ad5139db3519e95e8c0dac6d5179f17ef3f7
https://github.com/espressif/esp-idf/tree/v4.2.3
https://github.com/espressif/esp-idf/tree/v4.3
https://github.com/espressif/esp-idf/tree/87c2352a1e748ead42e1da4158ace44048669619
https://github.com/espressif/esp-idf/tree/v4.3.3
https://github.com/espressif/esp-idf/tree/v4.4
https://github.com/espressif/esp-idf/tree/71b81e4a010506f0182eb669b48f07d557bbc7f3
https://github.com/espressif/esp-idf/tree/v4.4.1
https://github.com/espressif/esp-idf/tree/v5.0
https://github.com/espressif/esp-idf/tree/9909c4a3dcdfadd23cc703115dbd61dae71384cb
https://github.com/espressif/esp-idf/tree/v5.0
https://github.com/espressif/esp-idf/tree/v5.1
https://github.com/espressif/esp-idf/commit/cbce221e88d52665523093b2b6dd0ebe3f1243f1
https://github.com/espressif/esp-idf/tree/v5.1
https://github.com/espressif/esp-idf/tree/v5.2
https://github.com/espressif/esp-idf/commit/11eaf41b37267ad7709c0899c284e3683d2f0b5e
https://github.com/espressif/esp-idf/tree/v5.2
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BB 1T i)
Espressif Email Notifications

RENIMAFIRMEE FEEENARS, AP BT REZITHAGIERIASAEEH. FEEH. PCN Fhi4
B,

Espressif sends email notifications of technical documentation changes, along with newsletters, PCNs
and other valuable information, to subscribed customers only. If you wish to stay updated on our
products and services, please subscribe here.

FERMNMER

Customer Response Requirements

FEZFPHEMNTE/ Change Requiring Customer Approval:

a) EFIUL/RE#EARE PCN BR 30 RAGHRI/REZEWEl PCN, WIEFREZUWEI PCN FHY 30 RREHE
Wz, MMAEFREIEE,
Customers are requested to acknowledge receipt of the PCN within 30 calendar days from the date of
issue of the PCN. Customers would be considered as notified 30 calendar days after issue of the PCN
if no acknowledgement is received.

b) B4 PCN ZHE&E 90 X, EFREEEMEMKIE, NRTEFZEZIZ PCN,
The lack of any additional responses from customers within 90 calendar days from the date of issue
of the PCN constitutes acceptance of the proposed changes.

Z F3i@%)/ Customer Notification:

a) EPFEFREALU PCN G 14 XWBRIREWEZ PCN,  WIF P AREEULEI PCN 14 HRIGHRE, WA
EF##1IAZ PCN,
Customers are requested to acknowledge receipt of the PCN within 14 calendar days from the date of
issue of the PCN. Customers would be considered as having acknowledged the PCN if no response is
received after 14 calendar days.

BRIRZE pcn@espressif.com,

Please send feedback to pcn@espressif.com.

EFHE/FIAMER

Customer Approval/Acknowledgement and Remarks

ERATE:

Customer’s Company Name:

Ot /#aik Accepted/Acknowledged
PCN &5/ PCN Review Result: | OFHL A/ Rejected
OFE 5/ Further Analysis Required

ZRFEN/Comment:

RNERERAER RERERARSE

Representative’s Name: Representative’s Job
Title:

RNERERAER =Pl

Representative’s Date:

Signature:
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