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FT ARM Cortex-M3 i ES32F365x &%l MCU

A

® ARM 32 fif Cortex-M3 CPU
- BRI ATIA 72MHz
- X¥FMPU

i
® 1 K 512K Byte FLASH 1#fif 2%
® I K 64K Byte SRAM % /7 1i#
® EBI#On[ ¥ RAMNEAE
M. 84
o i TAEHETEH:
- 2.6V<VDD<5.5V
® POR,BOR (37#F 16 MMHIMHIES), LVD

P
AR R A AR ¥ 1~24MHz
MR EE RC k% % 24 MHz Hirth
AN dr AR 75 32.768KHz
N EBGHE RC #Rk % 7% 32.768KHz
P ERBEREIE RC PR %%: 10KHz
® PLL &A% 72MHz
IR
® CRFLUMRTIFERL

- SLEEP

- STOP1

- STOP2
STANDBY

RGN E
Wik: SWD 5 R PR
VAR B R (DBGC)
DMA: (f 12 /M2 g E HiliE
PIS: SZfF 16 MMM HECEIE
I VER % IWDT f1 WWDT
R E R 2

O %IR
A 110: £k 90 /NMEH 110

ERIBHEIELTT
CRC

BN

o 0y 6y © 6 6 06 0 O

Lt

® 2% 12 {7 ADC: 1IMSPS, Y #F 16 MhiEs

PR IEIE
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® 2% 12 fii DAC: i KRFFiHZE 500KHz

® 3 RIS

® RIfRIRE

7E I 2%

® 2% 16 fimguEm A S 4 MR
Fildy th P BEIE, SCHE 3 ANSEIX T YR
PWM Ffhr HidEiE, SRR D RE

® 2% 16 fil eI 4. SCRF 4 BT
N FH A AR TE

® 2% 32 fLEAER A SCHF 4 BRI
N ANy E B

® 2 IRILAEH A%

® RTC: ZFeHDI, MehSEIhae

BN

® 2% 12CH:M: THFE FRAF AL
YFF 16 HIRE FIFO

® 3% SPII2S #:1: SHF 16 HIXSE FIFO,
12S X FEHLEH

® 5% UART: iy 4 IRE FIFO, WSZHFH
SRR, 214N SR 2 UART4
A7 HF 1SO7816

® 1 CAN: ¥ CAN2.0B

e YN ]

ES32F3656LX
ES32F3655LX
ES32F3654LX
ES32F3653LX
ES32F3651LX
ES32F365x ES32F3656LT
ES32F3655LT
ES32F3654LT
ES32F3653LT
ES32F3651LT

ES32F3653LQ
ES32F3651LQ
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EB3
T ARM Cortex-M3 B ES32F365X ZRF MCU. ......ccoovoveeieeeieieeeeeeeeee s ensereens e 2
E1E (11771 R 8
¥2E 25 PR 9
2.1 B TETR <ottt ettt ettt ettt ettt e e et et et te et teteenaeas 10
2.2 FEAFTRTFHIEIR ..ottt ettt ettt e et et ee et ee et re et tens 13
2.2.1 ESB32F365X 25 MCU P ..oovieeieiieeceeeeeeeee et 13
2.2.1.1 ARM COMEX-M3 AZ .oovoeeeeeeeeceeeeceeee e 13
2.2.1.2 WERBEDWHERIIE (NVIC) e 13
2.2.1.3  TFEIRIIETE (MPUD oo 13
2.2.1.4 RGVHIEITEE (SYSTICK) cvoveceeeececeeeeeee e 13
2.2. 1.5  HATERTR (SWD) ottt 13
R € X TP 13
2.2.2.1  TAAE CFLASH) oottt 13
2.2.2.2 FHAFENAEIIEMERE (SRAM) oot 13
2.2.2.3 FIEEZRIETD (BB oottt 13
2.2.3  BRGUETH oottt 14
2. 2. 30 L H ettt 14
2.2.3.2  HLJEIARI oottt ettt 14
B T T = U o 14
2.2.3. 4 ARIHEERETR oo 14
2.2.3.5  HFEIETTH ottt 15
2.2.3.6  EAETEREZEVII] (DMA) oot 15
B R T A 2 S = 1S 16
2.2.3.8 BITHEREE (WDT) oottt 16
20204 HREEET oottt 16
R S R 1 == o 1 = [ ) S 16
2.2.5 BRI REBEBITE oottt ettt 16
2.2.5.1 TERTURIZIE (CRC) oottt 16
2.2.5.2 IBENNEEEE (CALC) ittt 16
2.2.6 BB ettt ettt tens 17
2.2.6.1 FEZUEREE (ADLIBCAT) oottt 17
2.2.6.2 B B2 ALEITEE (GP32CAT) oo ee e 17
2.2.6.3 JBEH 16 ALEMTEE (GPLBCAT) oo ee e 18
2.2.6.4 FEAEITEE (BSLOT) oiiiceceeieeeeeeee ettt e 18
2.2.6.5  SERFIFEITFEEE (RTC) oottt 18
B A L = 19
2.2.7.1  WEEERBHIEELL (2C) oo 19
2.2.7.2  HATAMZIETD (SPHI2S) oot 19
2.2.7.3 BHRBUREE (UART) oot 19
2.2.7.4  FEARYJEIEHIZE DN (BXCAN) oot 19
2. 2.8 B ettt ettt ettt ans 20
2.2.8. 1  FEEUEI CADC) oottt 20
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EIE
3.1

3.2

FaE

BH5E
5.1
5.2
5.3
5.4

55
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2.2.8.2  BURELHE (DAC) oottt 20
2.2.8.3  FEHLELELZE (ACMP) oottt 20
2.2.8.4 IRJIAEIREE (TSENSE) oiiieieceeeeeee ettt en e 20
L= R 2 PR 21
G011 O 21
3.1 1 LQFPLO0 ...ttt ettt ettt en e, 21
BuLi 2 LQFPBA .ottt ettt 22
B.1.3  LQFPAB ...ttt 23
BEBIIIBETE Yoottt ettt ettt nn ettt tens 24

b g TR 30
S L ORI 31
AN (1B 1= R L OO 31
Ay =< R 32

S == OO 33

T S R 34
T ) - GO 34
B.4.2  HETZE oottt e 34
5. 4.3 BB oottt 34
B <2 L« TSRO UROROTRORO 35
TSI R e i < ST TT TR ROTTTRPTTN 35
5.5.2  FHAHEHLBEIZEE oottt 35
5.5.3 SR BB B E oot 36
B B A B e ettt ettt e, 39
5.5.5  AMBIFEIIEELTZE oot s 44
5.5.6  EBIFEI IR EETZE oottt s 47
5.5.7 AL oo et 48
5.5.8  FLASH TR EE SZE oottt 48
5. 5.9 H I ZETE oottt 49
5.5.9. 1  EHREBUBIE ..ot 49
TSN O T = T o N = = TP 49
ST O R 2= C =3 S 49
ST O I 3 e L T 49
5.5. 11 VO S T HL T NE oottt 50
5.5.11.1 5 1O SV HERTE CHREN 0D oot 52
5.5.11.2 5 VO S EVHERTE CIREN 1D oo 56
5.5.11.3 5 H O SV HEETE CHREN 2D oot 60
5.5.11. 4  S&H 1O 3 VHHHFFE (BRBN 3D e 64
5.5.12 MRST HLUENE oottt 69
5.5.13  GEMFEHEFESE oo 70
5.5.14  GEIEEFTESEL oot 71
5.5.14.1 WEBERHEEESZE (12C) FEESE v 71
5.5.14.2  HATHMEIEDT (SPD FEESEL oo 73
5.5.15 fRIHFERERIEIIFNEB B oo, 74
5.5.16 FEHUEEHEE (ADC) FFVEBEL oo 75
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5.5.17 HUEEHEE (DAC) FFMEBEL oo 77

5.5.18 FEALELERE (ACMP) BFPEZE oo 78

5.5.19 JRSEAEIEBHEFTES B oo 79

¥Fo6E = = N 80
6.1 LQFPIL00 FHE ST I oottt ettt st en st etens 80

6.2 LQFPB4 F 2 ST I ettt n et n et ntens 81

6.3 LQFPA8 F 2 ST I .ottt n st st en st etens 82
E1E L L = = TR 83
¥FeE AN 7 <R 84
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K Hx
K 2-1
K 2-2
K 3-1
K 3-2
K 3-3
K 4-1
K 5-1
K 5-2
K 5-3
Kl 5-4
Kl 5-5
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ES32F365X BRI ZRGEHEIE] ..ottt 11
R R ORRRS 12
ES32F365X LQFPL100 THA I ....eiveceeceeceeceeee ettt 21
ES32F365X LQFPB4 THALI . .....oieeceeeeeeeeeeeeeee ettt sttt st 22
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TEAE BEBIER oottt ettt ettt ettt ettt et e et et et e et etennenanas 30
T SR 32
S 1L 5= 33
G TR X e S o T 45
G S R S i o 46
Y L S VA 22 Rz S RN 69
Y L Sy VA 22 Rz PSR 70
12C TR FELEE IV TE ©.ocveeeeeeeeeeeee ettt ettt ettt sttt se st e e s et e s saer e e e 72
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REZR
* 21
* 22
* 31
* 51
% 52
* 53
* 54
#* 55
#* 5-6
#* 5-7
#* 5-8
#* 59
#* 5-10
#* 5-11
#* 5-12
#* 5-13
#* 5-14
#* 5-15
#* 5-16
* 5-17
#* 5-18
#* 5-19
#* 5-20
* 5-21
#*® 5-22
#* 5-23
#* 5-24
#* 5-25
#* 5-26
#*® 5-27
#* 5-28
#* 5-29
#* 5-30
#* 5-31
#* 5-32
#* 5-33
#* 5-34
#* 5-35
#* 5-36
#* 5-37
#* 5-38
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FEAETZEYETUZE oottt ettt ettt et et e et et e et et et ettt en ettt n e 10
FEA IR T =R 17
ES32F365X P THITHAETE Moottt ettt n sttt en st er st ene s 29
AL e e O 34
BB BT ZE B oottt ettt eaen 34
AR e P 34
) L8 e < OO 35
PO ol R I e N IR RO 35
ST YRS BRI ATB oot 38
FEFEAE FLASH g AT I BT EIEFE oot 39
FEFAE SRAM _FIBATH BT BT TE oo 40
YW ] e W P 41
YOk I e vl =2 41
YOS a Wl N = = TP 42
STANDBY FEZU T EL R oottt 42
R ol i R B e N i O 43
AMERE N BT IT B PE BB oot 44
G DN S R e GO 44
AR AR AT EIEFPE B oot 45
G S A R < R 46
= T S O e 47
S Tl S O > O 47
12 S = O L OO 47
i R 48
FEAE BRI NE oottt ettt ettt n et eees 48
Y ST 49
S D Ry N = = AR 49
U 3 [ 49
=R = i SRR 51
O R = SRR 68
LR SR = 69
Fad e e GO 70
PSR IR B (12C) HFVEB L oo 71
Sy e 73
AR A =y ML L T 74
F B L 2 TP 75
ADC B EIFNE Lottt ettt n ettt enen e 76
J DL = T 76
YN RSP 77
ACMP FEFTEZE oottt 79
N et OO 79
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F1E N

ZEHE TN ES32F365x 41 MCU $ 46T B A5 B UL A s BRr v o Bl sesids At i is iic & H
P A (ES32F36xx FI Tt —d .

KT Cortex - M3 i] Z% (Cortex - M3 £{RZ % T-iit), 7] A ARM E ¥ (http://infocenter.arm.com)
PAT
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F2E MR

ES32F365x %41 MCU t K> £f 512KB FLASH #il 64KB SRAM, H.AJiEid EBI 4% 13T 4517
Vg, LA 901110, SZFF 2% 12 £7 ADC, 2 % 12 f7 DAC, 3 igfifiltbicas, S #F RTC
HI. WSS Diae. WwFEEREr a8 %R, SCRF 2 BmPUTit4s (AD16CAT), 2 F%i8 e 4%

(GP16CAT), 2 MHEAER %5 (BS16T), 2 % 32 M@ EN 4 (GP32C4T). ¥ MiEE
YEUR, FUH5 2 % 12C, 3% SPI/I2S, 5% UART, H % #F CAN&Efs.

ES32F365x %1 MCU S #fxE 72MHz RGN BhAR . TAEEEEH-40C~85C.,

TEMT R RGPS HE. BhUEEl. Rk RERE TR RGR, Tolkgkh
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2.1 B/EEE
X X X X X = — = = = (@04 (@04
| | | | | | | | | \:li | |
5 18 5 @ @ 38 18 5 3 m B3 o
© [Te) [Te) o) © © © © o) © © ©
™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ )
LL LL LL LL L L L L LL L L L
N ol ol o N N o o N o o~ o~
™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ) ™
(7)) (7)) (7)) (92) (92) 9p] (7)) (7)) (7)) ) ") ")
L L L LLl LLl L L L LLl Ll LLl LLl
Flash (KB) 512 | 384 | 256 | 128 | 64 | 512 | 384 | 256 | 128 | 64 | 128 | 64
SRAM (KB) 64 | 64 | 48 | 32 | 16| 64 | 64 | 48 | 32 | 16 | 32 | 16
EBI CFF -
GPIO 90 56 40
12 fir
ADC/ 2/16 2/16 2/10
ADC i#id
12 fir
gl | DAC 2 2 0 0
[ED RN
% ACMP 3 3 0 0
b=
TSENSE 1 1 1
=T
AD16CAT 2 2 1 1
EH 16 7
voeng | GP16CAT 2 2 2
ERTES — —
B 3247 2 2 0 0
GP32C4AT
FA
BS16T 2 2 2
12C 2 2 2
. SPI/I2S 3 3 2 2
BfE
UART 5 5 3
CAN 1 1 1
WAZIB 1T I <72MHz
TAEH L Yu R 2.6V--5.5V
Ep LQFP100 LQFP64 LQFP48
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V1.7 10/85
WA B © L RPN T AR A F] http:/lwww.essemi.com



mailto:96MHz@3.3V

Eastsoft. | essemi

ES32F3656/655/654/653/651 %4 F-/iit

POR. BOR% /i < POR/BOR
" /LVD VDD
SWCLK —_— LVD1if7 < vsS
SWDIO | 7 125 >
<—» SWD NVIC . VDD12. #1iVDD12 < FE#/ & ik
DMAI# 3R . B
MPU # VDD18 (FLASHE i) < &
Cortex-M3 CPU #
Fmax: 72 MHz DMA
PMU/RMU MRST o
/ICMU o
—_ 2]
5 2 |% )
& = oy HOSC_IN
@ 3 RGN HOSC_QuT
Ny HOSC >
g Bl LOSC_IN
Boot ROM -
= LOSC LOSC_OUT
interface
LRC
ULRC
SRAM | gpaM
interface
PLL
AHB2 Bl - EBI_A,EBI_D,EBI_CLK-++ .
PA[15:0],
PB[15:0],
AHB1 PC[15:0],
PD[15:0],
‘ ‘ ‘ ‘ ‘ PEEISS]U],
PF[7:0],
S;:(gc cMmu RMU PMU MSC GPIO PH[4:0]
CRC CALC TRNG PIS
AHB 4 28 5 [ ‘
4 channels
AHBZEAPB2 AHBZEAPB1 3 comp
ADC_INO,ADC_IN1--- channels_
-+-ADC_IN15 ADCOL ) AD16C4TO,1 || BRKETigput
ACMPO_INO,ACMPO_IN1 B — 4 channels,32bit
| ACMPO_INT ACMPO,1,2 <—>-<—GP3204T0,1 | ET inputy,
DACO_OUT1, 4 channels, 16bit
< DACO OuUT2 » DAC (2¢ch) ¢ » -GP16C4TO,1 ET input
BS16TO,1 RX,TX,
CTS,RTS,
RTC UARTO,1,2, CLK
SPI/12S SCK,NSS
R
TSENSE | 1y
ot
CAN_TX,
_C ANO CAN_RX
DMAiL &
K] 2-1 ES32F365x &4 R GiHE
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LOSMEN SYSCS CFBP SYSDIV
LOSCEN, HSCLK v to core,memory,DMA
4_1 LOSM to NMI W H SYSCLK
LOSC LosC HRC to systick Jimer
P L ; LSCLK Plﬁ%’ Filter
32768Hz LRC LLARC HeLK1QIV
> to CMU,RMU,PMU PIS
HOSCE +1,2,48, | HCLK1 to AHB peripherals
Hosm [ fo NI > .. 4096 o Flash IAP,GPIO
HOSMEN to CRC,CALC
HOSC | 155c ch(z[yv
PR I HsCl
1~24MHz HRC +1,2,4,8, | HCLK2 ToEB »
> > .. 4096
HRC |«—HRCEN PCLKl[iIV
fRig € HRCS ;
2MHz/  |HRC Ly g PCLK1 to APB1 peripherals >
24MHz
to APB2 peripherals
Lo AFDZ peripherals
LRC |[«—LRCEN | TSENSECS
R i PCLK2 LOSC—.. | to TSENSE
32768Hz RS> Hoégfm
PLLEN PLLOS
PLLIS ¢ WWDTCS
PLL
ULRC U to NMI LRC
L PLLSQ fisfild LKS(WDT_CON)
10kHz Xg-lzi’ls PLLCLK to IWDT
MCOS . LRC
HOSC HRC
’ LOSM RTCCLKS
MCOPS LOSC BUZPRS BUZPOS LRC to RT{
HRC v HRCIM
LRC HOSC1M
ULRC BUZEN—> o +1,2,4.8, +1,2,34, | BUZ,
PLLCLK HCLK1 +++,256 +++,65536
SYSCLK . - -
LSCOS L LOSM: Low Speed Oscillator Security Management
LOSC HOSM: High Speed Oscillator Security Management
< LRC PULM: PLL Unlock Management
LSCO «ULRC CMU: Clock Management Unit
¢ BUZ RMU: Reset Management Unit
PMU: Power Management Unit

V1.7
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2.2 HREBFEME

2

2.

2.1

2.1.1

.2.1.2

.2.1.3

.2.1. 4

.2.1.5

2.2

.2.2.1

.2.2.2

.2.2.3

V1.7

ES32F365x &% MCU H#%

ARMCortex-M3 R #%
ARM Cortex-M3 $24it 7 =itk s, (KIIFE, AR & kil A s hl Ze i se Bk, B
AT E MR, JFRE P N W

BEREPEEREE (NVIC)

ES32F365x # 41| faf i fill #% 1 1k 45 1) 2 Wi 4 1 88 NVIC (Nested Vector Interrupt
Controller) 7] 3Z#F 16 MESEHEE . FHHE A LU R

O NVIC 5 W% B3 BC G SCRFIIE 7 i 7 B[]
O R E R HEAR IR R N
O LRERIWHRE, WRBAEK

FEfRIFEIT (MPU)

ERERY 8. 5¢ MPU (Memory Protection Unit), FI-F# a5 HAR AN /7@ M, mrdgan
FH P27 BT

RVt #: (SysTick)
SysTick E I &5 AHLEE NVIC H, H T/ SysTick Hiir (Ja&5: 15)

BATRIER (SWD)
K ErbRUE SWD (Serial Wire Debug) W% 1 .

PHE0E(E 129 SWDIO il SWCLK. SWCLK #1 SWDIO Bl K Fdi.

e

INFE (FLASH)
B K 512KByte FLASH 17if 2% (8] F T A7 JBORE e A BGE « S 38e P A 3 ol e A s AR 4 e
TR R B S R . FLASH ARS8 IAP RS TH4

FAMEIFRR S (SRAM)
B K 64KByte SRAM, 7 RF A% B4 115 1) .

yREZLED (EBD

¥R B 44 0 EBI(Extended Bus Interface) 7] § & 4h 4 SRAM,PSRAM,NOR #1 NAND
FLASH %5,

13/85
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2.2.3 RGEEH

2.2.3.1 FEIR
VDD: 2.6V~5.5V HJ§, EitE VDD A 110 kAT LA H .

2.2.3.2 FEYR AL
O EHEAN (POR): ¥4 VDD KT Veor B, #8440 TF E AR .

& RIEEAME (BOR): LHiMARE, KRIEEA (BOR) Mg tH AR E M0, BHIHH
R RIAF] 1.8V DL E. & BRIN BOR RHRIRE, EALERUG, mliEd k£
BOR & A7 HLERE Veor, BAIK BOR 2515, it % KF 16 4 Veor BIEER. X4
RS (VDD) [Tk Veor BUE LTI, Rl gsfhEA7,

<O RHEJEMN (LVD): LVD Al HF WAL VDD HiE, @it ik E LVDEN &8 LVD, ¥
VDD HL B LVDS Pk #f) B KB (Vo) BEHTEEE, AI724: LVD ik, )
Hid LVDS 45 978 LVDIN i F 5 AR E 1.2V R EEAE, St ] e A 405
JE AR DL

2.2.3.3 ke
FHERR R 2
HE 1.2V faE4s A 1.8V f2lk 28, 1.2V fE#s T & a2 | AfieE, 1.8V 2k
WL THT Flash geFE AR . 71 1.8V fa /L 281F N Flash &1, 768 A HEIFEAE B Hh AN
AR
7& STANBY 0 R, FHFEFR IS W2, KA EERFE,

f£ STOP2 #i:UT, WFFEREACHThFE, FIHCE F i 1.2V RE&7EH N STOP2
BEAE TAEE4ERF R BRI &b T YR HRC,HOSC XM, £ 0 3511
LOSC,LRC,RTC,TSENSE 1] .1, /D¥FHiFIRII4ME (ACMPLVD,IWDT %) 1] T.
Eo HAMATT, THEIEE 1.2V RS T EW TR,

7f SLEEP 53 STOPx #\F, AIHCE 1.8V fa 1k 24k N\ SLEEP/STOPx # = J5 TAELE
HE A R RERE . gERpRE e W=, DAY ThikE

S G RIRE WSYRRE T
1.2V A2 s F T2 0 RIS 2 A AN A o
FER BT DHRERE S/l TAE,  JF HE R B

2.2.3.4 fRThFERER

ES32F365x # %1 MCU 3 #: LA MK THFEAR AR SLIUR DL, s i R s 1] L K 7T S e
FRE B2 A ik

& SLEEP #ER:

£ SLEEP #ExX R, CPU B 84 ¢ P o T A AMBE T AR 2E TAE Hod i v Wy s s AR e il CPU.
Flash 7] AFC B A AR B FE AR 0. T2k 1.8V A3 K 4% AT DARC B s @ B, (K]
MR, HERPR ORI . P AT AR T AE AT A [ 75 5K R R E T e L
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O STOPL fH=:

7t STOPL1 &, CPU FKE 45 84 5¢ ], HOSC Fl HRC B #hnl i it #AF e
BONHRE. DMA 1T LA4RSEAN1E, Bl &SR IIREAMATE R B/ 22 48 N 5 R 1 FR 1 A
AARYEAS IR 37 5 oK, SRACE R 1.8V Fa k83 EHE N STOP1 #3285 4b T fa]
TRINFERE R

O STOP2 fiz,

1E STOP2 #5UTF, CPU I/ #h s 29 5¢ M1, HOSC Fl HRC Al HAA4HL & N
fffE. DMA #CH] . R S RIFEAN SR RELR S TAF, FFlad vh IrmMe i aes o AR ¥
R, ORACE FHFI 1.2V F1 1.8V Fa B8 EHE N STOP2 153 J5 Ab T R T FERE 2
& STANDBY =,

STANDBY #30H P/ Dh#E. 1 B IFIRS R A 0 OCH, W KR @ a4 . &
1, LDO JFJ5, LOSC, RTC %A L{E. &1 RAM 4R fRA7 %

2.2.3.5 B
B 4 42 S 25 0T A AR 71 43 BC A [R] RO ERT e, ] B 7 B A/ 15 B e 1] 428 DA S AR Th A
BN
O BB AR
TR RGNS AT IR BRI THE, T DAY EE ] AZ AN AN TR AL, 3% R I R B el
WA
O I Al
HOSM (HOSC Security Management) AJ LG I HOSC B4 i TAEIG 6L, k4%

e i, AT E s8I HRC BF4P.  PULM (PLL Unlock Management) #J LA
SIS R PLL IR TARIS O, R4 B R8I, v B3 Y1y HRC I

O BRI
W% B AN BERIAE i 4 i Bl m] gt b 145, Al s> ThAETH #E .
O B

1~24MHz MR s AR % 48 (HOSC)

W EE RC k748 (HRC)

32768Hz MG L AR 2 (LOSC)

32768Hz W Ki# RC %% (LRC)

10KHz N #B#E{%H#E RC R 2% (ULRC)

R 72MHz B AR PR AN B (PLLD
2.2.3.6 HEF#HEVH (DMA)

DMA (Direct Memory Access) il 28 B AL T WAZ AT WAF#AE,  DLRRRThAERT Y
MR TAEf# . DMA #3365 12 4> DMA J#IE, 4 DMA J8IE 5 5% R —/> DMA
ZIME . ZEE IR LA T DMA 15K IE . DMA #2583 7] SCREAAif 247
fiti, AEREEISNE DL RSN Bt TR R AR

DMA 1] LL{E STOPL B T BEAT A7 il 8 247 s o 1 B A% 0
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2.2.3.7  AEEEK (PIS)
PIS (Peripheral Interaction System) 7Ef#a il as 1 oML BERRIM R, FIA
PIS AT SEILAMAEZ [ (AR Tl ke, #0H] J E B TAE, 46 i 2R Gu i S (R R e 5 R
73, ARG 2 1 A AR U AL A, NSRS R EE. S
5T BN BB R =0, PIS X E6 (5 55 15 B AR T 2o i Ah i T A
PIS (&5 T LU H~FEk i e, SR P kB .

2.2.3.8  FEIfERE (WDT)
& MALETER A (IWDT)

IWDT(Independent Watchdog), 24 F:t5 7 e & 7815 IWDT I, i Bh i i 5 32768Hz
LRC 8l ] F TRl R A AR AR S, iR e iR, FRF B RS

R, e 28 g4 .
& WHETERS (WWDT)

WWDT (Window Watchdog), i &% 4 PCLK {E AN THEUSBh, X i 5 it i it
R =42 WWDT SA47, vl TRl s i slod B -, Bk p s
ANHERRES

RS, I A TR A

2.2.4 AhEsEEO

2.2.4.1 BEBAH%O (GPIO)

BRI A 16 AN SN, T L 5] BT SOk C B Dy R N B o RS SR
SRR EOT R ], IXEhRE ks h], R T Rk dE, CMOS/TTL i Ak
DA DE B N A BEF ] o KT 2 11 T LA S AU Dl e B HLAt B v A T RE S
NSty VAT 23 50 SRR PR, WS 16 ASrh IR R R . 53 AN IE T SR A DMA £
PEAE s ThRE .

2.2.5 ZAEAETHREZEHEME

2.2.5.1 PEIRTURESH: (CRC)
CRC (Cyclic Redundancy Check) &k 2% 1] L4745 il 42 2 T a0 % & (1) CRC 5.
TREIUANE £ 1i: CRC-CCITT, CRC-8, CRC-16 f1 CRC-32
& CRC-CCITT: X®+X2+X°+1

CRC-8: X®+X*+X+1

CRC-16: X®+X®+X?+1

CRC-32: X32+X26+X23+X22+X16+X12+X11+X10+X8+X7+X5+X4+X2+X
+1

SO0

2.2.5.2 BHEIES: (CALC)
iZBEINEEE (CALC) W LT T 5 1R i)z S s

V1.7 16/85
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2.2.6 SERTE
ES32F365x #41 MCU W 1 2 e, 4 MBAER defl 2 M HASER 25 Tk
ER SRS
g TEOEE BUMEH OMAWR ool TAMAH
)
L E I % .
(AD16CAT) 16 i ENS 1~65536 SR 4 S
=T
)
it R I % .
(GP32CAT) 32 4 G 1~65536 i 4 -
=T
)
A N
(GP16C4T) 16 fir ENS 1~65536 e 4 S
=T
AR I 28 N
(BS16T) 16 fir I b 1~65536 B 0 R

®2-2 EMNEHIIEE

2.2.6.1 B EREE (AD16C4T)

TEF 2 BE g e 2 (AD16CATO,AD16CATL). Ed et 25 a4 i A 5 FHAE 6 /N iEiE
L 34 PWM. PWM E 4 (IFE XIS (R a S o 57 4 v 20 e ol 24 e L a8 F 52 I 28 1 BT
HIRE.

VR, RGeS TR SS, JRAEIE PWM it
R JUE I A8 TS HAE I g, RS, DOAEIFED s R H

2.2.6.2 BEH 32 frertas (GP32C4T)
ES32F365x %741 MCU iff 2 M@ ER 28 (GP32C4T0,GP32C4T1), ZEM 815 4
AMSTEIE, B4 LU IhRE:
O PN E T
O H AR
O PWM AER (GAZk el rp [a] 5 50O
O K
B R R S A e i SR, A, DUARIE D s BB H .
VR, B 28 TR 4
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2.2.6.3

2.2.6.4

2.2.6.5

V1.7

B 16 fLER 2% (GP16C4T)
ES32F365x %41 MCU i 2 M@ HER 28 (GP16CA4T0,GP16C4TLl), iZEM (s 4
ANRSLIETE, H&LUTINEE:
N A2
bR
PWM g% GAZk ke % 5515 20D
Bk i
A E R RS S A e i RS, RS, DUAR|FEDEEE SR BR H .
R, 28 i g 4s .

(RO

HEAEREE (BS16T)

R 2 IR ER 4% (BS16T0,BS16T1). HT 16 A7 A JE 11 Has ol & 7= A= 4k oA
AT AE

RS, A TR A

SERTR B AR (RTC)

RTC (Real Time Clock) {1 HLJRIRIESS i STANBY #5247 ] Ji it i S7 1) 28 47 FEL IR
WA R AR IR AR . CRF & ik SRAM 73 [E) 24 128Byte, AJ7E STANDBY #5475k
P

ARG AN (BREMIRERERIN AN RTC R A& I N 2 iy 47 87 A2

RTC RSN 32.768KHz ARz as it Bili, SCRFHIGIIRE, JFSCR™ A g it i,
] P TS
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2.2.7

2.2.7.1

2.2.7.2

2.2.7.3

2.2.7.4

V1.7

=
WEER BB BLE (12C)

SHF 2 % 12C (12C0, 12C1). 12C (Inter-Integrated Circuit) £ 12 1 /E iz 2881 12C
AT B 2R Z (R e O et 2 2T B8, T LARHIATA 12C R E T A Prids

FREFIRS 7o SCRRARAERPLE B, T4 5 SMBus 2.0 #t%F. BRI LA T Z M HIE,
¥ CRC ApFIESiE. SMBus (RAEH AL L& PMBus (HHUREHLLZE).,

12C SR DMA X R PO HEAT A2 %

EBATAMEEED (SPI/I2S)

S FF 3 #% SPI 10 (SPIO,SPIL,SPI2). SPI (Serial Peripheral Interface) 1] 54 ka%
PEREAT T/ TR FE ATl . B O RCE N B, EXFER T, Bl
AR MBS AEE B (SCKD . Z3E IR AL ERHECE T T/E. BTl T2/
R, FEET MR 5 T RS, Hrh— & EAXn #dE 2k, sifii il CRC R sk
BT SEE(S . SPI SZHF DMA X T A 32 A S B 3E 1T 14

B SPI RN SR 128 BNV UREThEE, AHE R FEE.

12S £z 1 SCFEPUFP & Aiibr it 12S KAHARIHE, MSB X 55451, LSB X5545#fE, PCM #x
e o S RAEE ] LA 192kHz, 96kHz, 48kHz, 44.1kHz, 32kHz, 22.05kHz, 16kHz,
11.025kHz 5% 8kHz (EiZ i P AT AR D . A PUAS et Aid i i vl (AT . £l
A PR A BA R ROk I% -

O 16 PrEE IR E— > 16 I IE M
& 16 M BRI LE — S 32 AL TE M
& 24 MBS LE — S 32 AL TE M
& B2 A HHE MU — A 32 A E

BRARPW RS (UART)

YH 5 % UART #:11 (UARTO,UART1,UART2,UART3,UART4). UART (Universal
Asynchronous Receiver Transmitter) 7355 4B 2 3EAT 4 X0 T EU 18 15 A 2k 2 0
TIEfE. UART SCRFBGFR HIEIIRE. JF HIRHET 4 ZURFE FIFO wHe s R % ali s
IR, /04T CPU k3. UART B EF£ S5 (RS-485), LIN (JifH.i%
W), LLAMEE L (rDASIRD, LALLM H shiidsh] (CTS/IRTS). HA UARTA 1]
TR RE R

HAY REHSRRHEML (BXCAN)

Y Fr 1 # BxCAN 2 11 (BXCANO) . BXCAN (Basic Extended Controller Area Network)
A5 CAN WZEATAC H . ZAME R 2.0A F1 2.0B KA CAN i, B7ECURDH)
CPU sl m AU B R E RN R, FEn 4R ZE ML e R Se Il BRIE . MOt
PRI, CAN 4%l #55E fh o A 0 B REAF DhRE K SCRE CAN B[R] ik A 3845 7 6
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2.2.8

2.2.8.1

2.2.8.2

2.2.8.3

2.2.8.4

V1.7

B

B (ADC)
YFE 2 BRI 2t (ADCO,ADC1). ADC (Analog to Digital Convertor) f& 12 fii4)
PR WIZVCEIRRIEE g . ©BA 2k 19 MEHEE, WS EE AL 16 4
ANRE S 3 AWEE S XEEIER A/D B Al IR, ESL. FRBURNESER AR
R T ADC HI&E BAFAEAE —AN 2% 5804 W 551 16 1 508 75 A7 2 v o
ADC PR ABAUE | HREE, vr S AR A B R R S 7P B X EE E
PREL T BR

ADC il DMA BURAL % T RE .

ik (DAC)
DAC (Digital to Analog Convertor) # 3CKF 12 £ 70 #F3 o F KR AE 2] SCHF 500ksps.
SEPIEREATRCE . SCRFM B DAC Be#iiiE, WaThcE N2z o F i e o 55mT e
B, AP AT IEVE D 1~128 . SCRFIESZ = AR R SCHE PIS fill & F #eTh REFNIE IS DMA
T = .

B8 (ACMP)

YFE 3 B LR EE (ACMPO,ACMP1,ACMP2). ACMP (Analog Comparator) F-F
FEECPIANEAME S LR IR o B IERRE AN K T SO NI Le i a2 4 1, 75 0%
H 0. e ashn b E A AR, 3 ANEhfas#lnr AR & 5= A i .

ACMP iR T AE .
ACMP A7 STOP #:0 T T4,

REAREE (TSENSE)

TSENSE (Temperature Sensor) T A4z pl -5l s AL HL e, 4 Fo e 48 Ry s
it 52 8 i
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EIE FHULHA
3.1 EWHE

3.1.1 LQFP100

NNNNN
HHHHHHHHHHHHHHHHHHHHH

0| 1 ] vDbD
T lvs
T Jre
1]
1]
1]
T 1
T 1
T 1
T 1
T 1
1]
1]
1]
1]
T 1
T 1
T 1
[T 1
[T 1
1]
1]
1]
1]
1]

PE2[1 |1

PE3[[ |2

pEa[ ] |3

pPES[ 1 |4

PE6 [ |5

voo [ |6
pc13[1 |7
8

== ES32F3656LX
o e Ce ES32F3655LX

Pra[1 Ju1

e == ES32F3654LX

HOSC_OUT/PH1[ [ |13

CTs ES32F3653LX

PC1[T |6

rex T ES32F3651LX

pPc3[[ |18

Pr6 [T |19
VREFN/PH3 (120 L F P 100
VREFP/PH4 []_|21 Q

pr7 (1 _J2

pao [T |23

PAL[T o4
PA2[T |25

mmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmmmm

751 ]1vDD
74T ] vss
73 [_1] vrRcaAP
72 [ 1] PA13/SWDIO
71T Jpa12
70 T JpPa11
69 [T ]pPa10
68 |1 _]pPAg
67 [T ] ras
66 | ] Pco
65| 1 ] pcs
64T ]pc7
63| 1 ] Pcs
62 [ 1pD15
61 [ 1pPD14
60 [ T ] PD13
59 [ ]PD12
58 | ] PD11
571 _]PD10
56 1 ] PDg
551 ] PDs
54 [ ]PB15
53[ [ ]PB14
52T ] pPB13
51 [T] pB12

o O
< 0

mmmmmmmmmmmmmmmmmmmm

mmmmmmmm
aaaaaaaaaaaaaaaaaaaaa

K 3-1 ES32F365xLQFP100 Tt K

V1.7
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3.1.2 LQFP64
_HAHHRHHRHARHHAHA
voo[ T |1 i 48[ T ] voD
pci3[ [ |2 47T ] vrear
Losc_InpPc1a[_ ] |3 46| T ] PA13/SWDIO
Losc_ouT/Pcis[ | | 4 E832 F3656LT 45| 1] PAL2
HOSC_INPHO |5 44T PA11
HOSC_OUT/PHLI[ | |6 ES32 F3655LT 43[ T ] PALO0
== ES32F3654LT ==
pco[ T |8 41T ] Pas
pci[ T |o 40[ T ] Pco
== ES32F3653LT ==
s ES32F3651LT =«
VREFN/PH3 [ ] [12 37 ] ] Pce
VREFP/PH4 [ |13 36[ T ] pB1S
pao 1|14 LQFP64 35 T ] pe14
PAL ] |15 34 1 1] pPB13
pa2[] |16 33[ [ ] PB12

K 3-2

V1.7

ES32F365x LQFP64 Tii#i &
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3.1.3 LQFP48

vop [
pc13[_[ |
LOSC_IN/PC14 [ |
LOSC_ouT/PCcis[ |
HOSC_IN/PHO [___|
HOSC_OUT/PH1[ |
MRST [ |
VREFN/PH3 ]|
VREFP/PH4 [ ]|
pPa0 [ |

PAL [ ]|

PA2 [ |

N

© 00 N O 0o A W N P

48 T Jvpbp
47 T 1 vss
46| [ ]pB9
45| [ | PBS8
44 [T PH2-BOOTO
43| T ]PB7
42| T ]PB6
41| [ ]PB5
40 [ T] PB4
39T 1pB3
38| [ |PA15
37 | T ] PA14ISWCLK

ES32F3653LQ
ES32F3651LQ

LQFP48

36
35
34
33
32
31
30
29
28
27
26
25

[T ] vDbD

| T 1 VRCAP
| T 1 PA13/SWDIO
[T 1 PA12
[T 1 PA11
T ] pA10
| 1] PA9

| 1 ] pAs
[T ] PB15
1] PB14
1] PB13
1] PB12

PA3 [ |13
PA4 [T |14
PA5 [T |15
PA6 [ |16
PA7T [T |17
PO [ |18
PBL [T J19
P2 [T 20
pe10 [ |21
PB11[ [ |22
vss[ 1 |23
vDD [ |24

V1.7

K 3-3 ES32F365x LQFP48 Tii#i &
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3.2 ERThRee X

Pin Number

ALTO

Pin Name ALT4 RS
(EBLETIAED

/N AR | PE2 - PE2 - UART2_TX ACMP0_OUT - TRACECLK EBI_A23
N A PE3 - PE3 - UART2_RX ACMP1_OUT - TRACEDO EBI_A19
T A PE4 - PE4 - UART2_CTS | ACMP2_OUT - TRACED1 EBI_A20
/N A PE5 - PE5 - UART2_RTS - - TRACED?2 EBI_A21
/N A PE6 - PE6 - UART4_CK - - TRACED3 EBI_A22
11| s VDD - - - - - - - -
, | 5 | 5 |PeITAWPEROR PC13-TAMPERO_
TC RTC
PC14/
3| 3| 8 LOSC_IN PC14 - - - - - -
LOSC_IN
PC15/
4 | 4 | 9 LOSC_OUT PC15 - - - - - -
LOSC_OUT
I A T VSS - - - - - - - -
Il | n PF4 - PF4 - - - - - EBI_A4
PHO/
5 | 5 | 12 HOSC_IN PHO - UARTO_TX - 12C1_SCL ACMPO_OUT -
HOSC_IN - - - -
PHL/
6 | 6 | 13 HOSC_OUT PH1 - UARTO_RX - 12C1_SDA ACMP1_OUT -
HOSC_OUT
707 | 14 MRST MRST - - - - - - -
V17 24/85
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Pin Number

ALTO

Pin Name ALT4 RS
(EBLETIAED

/ ADC_INO
8 | 15 PCO PCO - UARTL_TX SPIL_NSS - - EBI_AO
ACMP_INO
/ ADC_IN1
9 | 16 PC1 PC1 - UARTL_RX SPI1_SCK - RTCO EBI_AL
ACMP_IN1
/ ADC_IN2
10 | 17 PC2 PC2 - UARTL_CTS SPI1_MISO - - EBI_A2
ACMP_IN2
/ ADC_IN3
1 | 18 PC3 PC3 - UARTL RTS SPI1_MOSI - - EBI A3
ACMP_IN3 - - -
/ 1| 19 PF6 - PF6 - - - - - -
8 | 12 | 20 VREFN/PH3 VREFN PH3 - - - - - -
9 | 13| 2 VREFP/PH4 VREFP PH4 - - - - - -
/ I| 22 PF7 - PF7 - - - - - -
ADC_IN4 | PAO-WKUP-TAM GP16CATL C
10|14 | 23 PAO-WKUP N GP32CATO_CH1 - AD16CAT1_ET - GP32CATO_ET -
ACMP_IN4 PERL_RTC H1
ADC_IN5 GP16CATL C
1| 15 | 24 PAL N PAL GP32CATO_CH2 - - - - -
ACMP_IN5 H2
ADC_IN6 GP16CATL C
12 | 16 | 25 PA2 N PA2 GP32CATO_CH3 - - - - -
ACMP_IN6 H3
ADC_IN7 GP16CATI C
13 | 17 | 26 PA3 PA3 GP32C4T0_CH4 - - - -
ACMP_IN7 - H4
I 18 | 27 PFO - PFO - - - - - -
/| 19 | 28 PF1 - PF1 - - - - - -
V1.7 25/85
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Pin Number

ALTO

Pin Name ALT4
(EBLETIAED

ADC_IN8
14 | 20 | 29 PA4 - PA4 - - - - SPI0_NSS EBI_A4
DAC_OUTO
ADC_IN9
15 | 21 | 30 PAS - PA5 - - - 12C1_SCL SPI0_SCK EBI_A5
DAC_OUTL
16 | 22 | 31 PAG ADC_IN10 PAG AD16CAT1 BRK | GP32C4T1_CH1 | AD16C4TO BRK | 12C1_SDA SPIO_MISO EBI_A6
AD16C4T0_CH1
17 | 23 | 32 PA7 ADC_IN11 PA7 ADI16CATL_CHIN | GP32CAT1 CH2 \ 12C1_SMBA SPI0_MOSI EBI_A7
I | 24 | 33 PC4 ADC_IN12 PC4 - - UART3_TX SPI2_NSS - EBI_A8
I | 25 | 34 PC5 ADC_IN13 PC5 - - UART3_RX SPI2_SCK - EBI_A9
AD16C4T1_CH2
18 | 26 | 35 PBO ADC_IN14 PBO GP32CAT1_CH3 \ UART3_CTS SPI2_MISO | AD16C4TO_CH2N VSYNCL
AD16C4T1_CH3
19 | 27 | 36 PB1 ADC_IN15 PB1 GP32CAT1_CH4 \ - UART3_RTS SPI2_MOSI | AD16C4T0_CH3N VSYNC2
20 | 28 | 37 PB2 - PB2 - - - - - VSYNC3
/ I | 38 PE7 - PE7 AD16CATO_ET - UART4_CK - - EBI_D4
/ I | 39 PES - PES AD16C4TO_CHIN - - - - EBI_D5
/ /| 40 PE9 - PE9 AD16CATO_CH1 - - - - EBI_D6
/ Il @ PE10 - PE10 AD16CA4TO_CH2N - UART4_TX UART3_TX PIS_CHOP EBI_D7
/ ) PE11 - PE11 AD16CATO_CH?2 - UART4_RX UART3_RX PIS_CH1P EBI_D8
/ /| 43 PE12 - PE12 AD16C4TO_CH3N - UART4 CTS | UART3 CTS PIS_CH2P EBI_D9
/ ! PE13 - PE13 AD16CATO_CH3 - UART4_RTS | UART3 RTS PIS_CH3P EBI_D10
/ /| 45 PE14 - PE14 AD16CATO_CH4 - - - - EBI_D11
V1.7 26/85
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Pin Number

ALTO
(FPLETRR)

Pin Name

/ / 46 PE15 PE15 AD16CATO_BRK - - - - EBI_D12
21 29 47 PB10 PB10 GP32C4T0_CH3 UARTO_TX - 12C1_SCL - EBI_A10
22 30 48 PB11 PB11 GP32C4T0_CH4 UARTO_RX - 12C1_SDA - EBI_All
23 31 49 VSS - - - - - - -

24 32 50 VDD - - - - - - -

25 33 51 PB12 PB12 AD16C4T0_BRK - SPI1_NSS [2C1_SMBA - EBI_A12
26 34 52 PB13 PB13 AD16C4TO_CHIN UARTO_CTS SPI1_SCK - - EBI_A13
27 35 53 PB14 PB14 AD16CATO_CH2N UARTO_RTS SPI1_MISO - - EBI_A14
28 36 54 PB15 PB15 AD16CATO_CH3N - SPI1_MOSI - - EBI_A15

/ / 55 PD8 PD8 - - - UARTO_TX - EBI_D13

/ / 56 PD9 PD9 - - - UARTO_RX - EBI_D14

/ / 57 PD10 PD10 - - - - - EBI_D15

/ / 58 PD11 PD11 - - - UARTO_CTS - EBI_A16

/ / 59 PD12 PD12 GP16C4T0_CH1 - - UARTO_RTS - EBI_A17

/ / 60 PD13 PD13 GP16C4T0_CH2 - UART3_RX - - EBI_A18

/ / 61 PD14 PD14 GP16C4T0_CH3 - UART3_TX - - EBI_DO

/ / 62 PD15 PD15 GP16C4T0_CH4 - - - - EBI_D1

/ 37 63 PC6 PC6 AD16C4T1_CH1 GP32C4T1_CH1 - - - -

/ 38 64 PC7 PC7 AD16CA4T1_CH2 GP32C4T1_CH2 - - - -

/ 39 65 PC8 PC8 AD16C4T1_CH3 GP32C4T1_CH3 - - PIS_CH2P -

/ 40 66 PC9 PC9 AD16C4T1_CH4 GP32C4T1_CH4 - - PIS_CH3P -
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Pin Number

ALTO
(FPLETRR)

Pin Name

29 | 41 | 67 PA8 - PA8 AD16CATO_CH1 - ACMPO_OUT | UART4_CK RTCO -
30 | 42 | 68 PA9 - PA9 AD16CATO_CH2 - ACMP1_OUT UARTO_TX LSCO EBI_INT2
31 | 43 | 69 PA10 - PA10 AD16CATO_CH3 - - UARTO_RX HSCO EBI_INT3
32 | 4| 170 PALL - PAI1 AD16C4TO_CH4 - CANO_RX UARTO_CTS - -
3| 45| 71 PA12 - PA12 AD16C4TO_ET - CANO_TX UARTO_RTS - -
3 | 46 | 72 PALY SWDIO PA13 UARTL_TX - - - - -
SWDIO -
35 | 47 | 73 VRCAP - - - - - - - -
Il | 74 Vss - - - - - - - -
36 | 48 | 75 VDD - - - - - - - -
37 | 49 | 76 PALE SWCLK PA14 UART1_RX - - - - -
SWCLK
38 | 50 | 77 PA15 - PAI5 GP32CATO_CH1 SPI2_NSS SPIO_NSS | GP32C4TO_ET HSCO -
"lsi | 7 PC10 - PC10 - UARTL_TX - UART2_RTS - EBI‘NEEISEBLNC
I | 52| 79 pC11 - PC11 - UART1_RX - UART2_CTS - EBI_NE3
I | 53 | 8 PC12 - PC12 - UARTI_RTS - UART2_TX - EBI_NE4
/ 81 PDO - PDO - - - - - EBI_D2
/ 82 PD1 - PD1 - - - - - EBI_D3
I | 54 | 83 PD2 LVDIN PD2 GP32CAT1_ET UARTL_CTS - UART2_RX - DCLK
/ 84 PD3 - PD3 GP16CAT1_ET - SPI0_SCK - - EBI_CLK
V17 28/85
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Pin Name
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LE L L 82

ARaKE

ALTO
(FPLETRR)

ES32F3656/655/654/653/651 %4 /it

/ / 85 PD4 — PD4 — - SPI0_MISO — — EBI_NOE
/ / 86 PD5 — PD5 — UART1_TX - — - EBI_NWE
/ / 87 PD6 — PD6 — UART1_RX - — — EBI_NWAIT
/ / 88 PD7 — PD7 — - SPI0_MOSI — — EBINELEBINC
E2
39 55 89 PB3 — PB3 GP32C4T0_CH2 SPI2_SCK SPI0_SCK UART2_TX TRACESWO —
40 56 90 PB4 — PB4 GP32C4T1_CH1 SPI2_MISO SPI0_MISO UART2_RX PIS_CHOP HSYNC1
41 57 91 PB5 — PB5 GP32CAT1_CH2 SPI2_MOSI SPI0_MOSI 12C0_SMBA PIS_CH1P EBI_A24
42 58 92 PB6 — PB6 GP16C4T0_CH1 UART4_TX - 12C0_SCL PIS_CH2P EBI_A25
43 59 93 PB7 — PB7 GP16C4T0_CH2 UART4_RX - 12C0_SDA PIS_CH3P EBI_NADV
44 60 94 PH2-BOOTO - BOOTO/ - - - - - -
PH2
45 61 95 PB8 — PB8 GP16C4T0_CH3 CANO_RX - 12C0_SCL — HSYNC2
46 62 96 PB9 - PB9 GP16CATO_CH4 CANO_TX - 12C0_SDA - HSYNC3
/ / 97 PEOQ - PEO GP16CATO_ET UART4_CTS — 12C0_SMBA - EBI_NBLO
/ / 98 PE1 - PE1 - UART4_RTS — — - EBI_NBL1
47 63 99 VSS - - - - - - - -
48 64 100 VDD — - — — — — — —
% 3-1 ES32F365x HIEHIThREE X
V1.7 29/85
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V1.7

BAR RRESRUN E

OXEQOF FFFF

OXFFFF_FFFF,

0xE000_0000

OXDFFF_FFFF

0xC000_0000

OXBFFF _FFFF

0xA000_0000
OX9FFF_FFFF

0x8000_0000
OX7FFF_FFFF

0x6000_0000

OX5FFF FFFF

0x4000_0000

OX3FFF_FFFF

0x2000_0000

OX1FFF_FFFF

0x0000_0000

ROM Table |o,£q0F FO0O
External PPB OXE004 2000
Reserved  |0xEQ04 1000
TPIU 0OxE004 0000
Reserved __|0xE000 FO00
System control |oxE000 E000
Reserved  |oxE000 3000
FPB 0XE000 2000
DWT 0XE000 1000
™ 0XE000 0000
512MByte Reserved
Cortex-M3's
private EBI registers
peripherals
Reserved
EBI bank3
512MByte Not NAND2
used EBI bank2
NAND1 0x7000 0000 -
EBI bankl
NOR/PSRAM4
512MByte EBI EBI bankl1
register NOR/PSRAM3
EBI bankl1
NOR/PSRAM2 | 0X6400 0000 -
EBI bank1
512%8@ EBI NOR/PSRAM | 6000 0000
an OX5FFF_FFFF
Reserved
0x4009_0000
0x4008_FFFF
512MByte EBI AHB
bankl & bank2 0x4008_0000
0x4007_FFFF
APB2
0x4004_0000
S12MByte 0x4003_FFFF
Peripherals APB1
0x4000_0000
512MByte
SRAM 0x3FFF_FFFF
Reserved
0x2001_0000
Up to 64KByte |Ox2000_FFFF
SRAM
512MByte code 0x2000_0000
Ox1FFF_FFFF
Reserved

0x1100_2000

8KByte BOOT
ROM

0x1100_1FFF
0x1100_0000

Reserved

0x10FF_FFFF
000080800

2KByte FLASH
INFOR

0x0008_07FF
0x0008_0000

Up to 512KByte
FLASH

0x0007_FFFF

0x0000_0000

0xA000 1000 - OXBFFF FFFF
0xA000 0000 - 0xA000 OFFF
0x9000 0000 - OX9FFF FFFF
0x8000 0000 - Ox8FFF FFFF

0x6C00 0000 - Ox6FFF FFFF

0x6800 0000 - OX6BFF FFFF

OX7FFF FFFF

OX67FF FFFF
OX63FF FFFF

Kl 4-1  fFfids iy
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$5E HEASRME

5.1 B/MEFRKME. #AE{E

I A AR/ ME R AE S E L VS A AT A e F e, fERZERMT (BRI, &
YRR IR DL IR A ) N BE 6 PRAIE A 08l

WA IR E 25°C, HJEHE S VDD=5V (HJE{EH 2.6V<VDD<5.5V) %/ F i H<1{H.

V1.7 31/85
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5.2 SHHEIR
LOSC_IN %
Crystal == LOSC Leyel
shifter
LOSC_OuUT -
Backup Power Domain
RTC
VR2 .
Regulator » TSENSE,
LRC
Wakeup logic,
Backup SRAM
Main Power Domain
GPIO[X] . Level 10
P Shifter | Logic
VDD
L VoD (3:4)
% 4.7uF % 100nF
VDD
1N4148
VDD (%1 |
¢ 1uF 100nF
1N4148 I I
VDD
T VDD (42!
VDD
ATi VDD (f2"™)
L
I VR1 CPU,
- »——— Regulator »| i
Py E
VRCAP
i VSS
I 1uF VSS
= vbD I ]
Anaolog
VSS Module
VREF g
T i VREFP |
I S S ADC)
T T
1 VREFNﬁﬁ 4
K 5-1 O YR
H 1 A2 VDD A, 27y VDD (F). VDD (B 1) A1 VDD Chfj 2) X B2 AR A4 FL IR BRI 2 AR 557 i
[SIINAZ SRR
V1.7 32/85

RSB FTAT © L3 AR BB e e L 1 PR 24 ]

http://www.essemi.com




Eastsoft |essemi ~ coowosousomunrs

5.3 HRNFE

10uF ——

VSS

K 5-2 HmN=E

V1.7 33/85
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5.4 SHWRRSH

Fkg 5-1, K 5-2 MK 5-3 NS SZ I PR i S K, B AR PR Ve B RT3 208 Ay
IKANEREIA o AT R 25 2™ h RE AR SZ I oK B dy, IR AN ERTELL 261 T D) REis AT
o WERKHI TAREIRSEAE T, SRm™ St Al Sk

5.4.1 HWESH
s SH v 33 B/ME BKE =¥y A
VDD O FE IR - -0.3 7.5 \Y;
VIN AR TYNEEN S - -0.3 VDD+0.3 \Y;
| AVDDX| % VDD i 1 22 1E - - 50 mvV
[VSSx - VSS| | #& VSS ¥ 2 [A] ) 7218 - - 50 mV
VEesp P ELRE T - HS LR “ESD mKHEM” \Y
#£5-1 WIRHEESH
5.4.2 HWHBH
s SH %A B/ME BKE =¥y A
lvop M4 VDD f) R - - 100 mA
lvss T VSS B LR - 100 mA
| R Gt - 20 mA
© VER G - 20 mA
ILaTcH /O HBiHR 100 300 mA
*5-2 WIRHERSE
5.4.3 S
s SH v-33 B/ME BAE =¥y A
Tste AR - -65 150 C
T, 5 - - 125 C
#5-3 WIRHSH
V1.7 34/85
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5.5 BIT4&M4

5.5.1 1BfT%MH
KA B, TR IS EAE Ta=-40°C~85°C iR Ju N 15 .

BME  RAE  BAE

frcLia ™ W AHBI S 2R BB A - 72 MHz
frcLia W AHB2 2R B8 A - - - 72 MHz
fpcLia W APB1 s 8 A - - - 72 MHz
fpcLia W APB2 s 8 i A - - - 24 MHz
VDD VNS - 2.6 - 5.5 \Y}
Ta W - -40 - 85 C
LE 4, - -40 - 125 T

2 5-4 N EE BT 4

1 RAWLLL 48~72MHz IE1THT, K FLASH 77 M S5 RF0 (8] 22209 2 N RGER 2R (FLASH_W >=2);
RANIZLL 24~48MHz 12T, ZER FLASH Vi )& R5 I M 2008 1 ARG A (FLASH_W >=1),

5.5.2 _EHEMEBESHEEH
RS IR, TRAPMBEAE Ta=-40°C~85°C {351 i FE P A .

w5 SR 15 B/ME HAEME BKE B

Vstart | VDD L H¥IGE & - 0 - 200 mvV

. VDD L FiiR ¥ 5.2 &Y - - 25 ms/\V
VP VDD s % 5% 52 &Y 100 - - usiV

*5-5 WHFE LR RN KIS HORT

V1.7 35/85
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5.5.3 SEAAHEFEEEERBSSE
FRAERERIULE, FRPRISEAE Ta=-40°C~85°C ik & 1 B N 1S .

. B
=1 2 14 B/ME BAE BAE fr
FREMM | EH, TA=25C - 1.85 -

Vpor HEE LA \Y
: ,Ta=25C ] 1.75 ;
m | T
v SR
VPORHYST[l] POR % R - - 100 - mV
it
BORVS=0011
\ 2.15 2.45 2.70
(EA
BORVS=0011
\ 214 2.44 2.49
CFRERD
BORVS=0100 2.35 2.64 2.01
(EA ' ' '
BORVS=0100 2.33 2.63 2.84
CFERI ' ' '
BORVS=0101 2.55 2.84 3.11
(EA ' ' '
BORVS=0101 253 2.83 3.10
CFERI ' ' '
BORVS=0110
\ 274 3.04 3.31
(EAHD
BORVS=0110
\ 2.72 3.03 3.30
CFRERD
Veor HEFRY | BORVS=0111
Vv R ‘ 2.94 3.23 3.50 Vv
BOR for ik CEFHD
BORVS=0111
\ 2.92 3.22 3.43
CRRERD
BORVS=1000 3.14 3.42 3.71
(EA ' ' '
BORVS=1000 3.11 3.41 3.69
CFERI ' ' '
BORVS=1001 3.33 3.62 3.91
(EA ' ' '
BORVS=1001 3.33 3.61 3.89
CFERI ' ' '
BORVS=1010
\ 3.53 3.81 4.10
(EFA
BORVS=1010
\ 3.50 3.80 4.09
CFRERD
BORVS=1011
\ 3.72 4.00 4.29
(EA
V1.7 36/85
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e R B
VeormvsT VBOR;??EiE ] ] ° _ "~
e | 22| e | e
R I i
'-‘(’13;5;?)11 2,57 2.86 3.15
L\;isg;é.?:l 2.53 2.83 3.11
LVDS=0100 975 3.06 3.34
| V08158 el v
" L CRRED 212 303 >3
e I
e | 292 | B | e
o | M6 | e | an
Crww | | @ | am
LVDS=0111 3.36 3.64 3.93
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(EAHD
LVDS=0111 3.34 3.61 3.90
CFERIE ' ' '
LVDS=1000 3.54 3.83 4.13
(EA ' ' '
LVDS=1000 3.51 3.80 4.09
CFERI ' ' '
LVDS=1001
) 3.72 4.02 4.32
(EFA
LVDS=1001
) 3.72 3.99 4.30
CFFRERD
LVDS=1010
) 3.80 4.20 4.50
(EFA
LVDS=1010
) 3.80 4.18 4.48
CFFRERD
LVDS=1011 4.09 4.4 4.70
(EA ' ' '
LVDS=1011 4.08 4.37 4.67
CFERI ' ' '
LVDS=1100 4.28 4.60 4.91
(EA ' ' '
LVDS=1100 4.27 4.57 4.87
CFERI ' ' '
LvDS=1101 4.46 4.80 5.09
C(EFA ' ' '
LvDS=1101 4.45 4.77 5.06
CRRERD ' ' '
v SR
Vivorvst™ e :EEEJE - - 30 - mv
W
POR & {3 %y
[1] _ _ _
VRsTTEMPO R A 200 us
2 5-6 HEAAHJFEE AR ES S
VE L T BRI A S,
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5.5.4  HFHsEMHT
SRR R R B YR R, MR, Ak, B E, BT AR

4

AR ZE DA T 4 R

LRIt

O A 1O AT R PR ERFE M NIRES ([ E PN, ok
& TR EIE L BT bR A

<& FLASH HY5 [ S5 TA) D9 3 AN b ] 441

<& FLASH FlEIT A

O HAMAEREN, fecika=faoLk/2 freike=fhoLk/4

BRAERERIUEE, R 5-7 ~ & 5-13 FRJMAMETE TA=25CHl VDD=5V ftH HE TN,

ws % %A fucLk B/ME R BAE B
72MHz - 19.8 -
48MHz - 14.0 -
: 36MHz - 11.0 -
HOSC ?ﬁ*f 24MHz - 7.6 -
P s fdiae oMHz - c3 -
8MHz - 2.7 -
| ;UJ'Q\' 4MHz - 1.9 - "
Voo ET;‘; 72MHz - 6.3 -
o 48MHz - 4.6 -
: 36MHz - 3.8 -
HOSC Hjtfj:ﬁ 24MHz - 3.0 -
PHoREES 20MHz - 2.6 -
8MHz - 1.6 -
4MHz - 1.3 -

X 5-7 FEFLE FLASH FI47 I () By ek

e BLEDNREZE T FLASH 5l O SEAF I (8]0 3 ANl 341 o

V1.7 39/85
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Eastsoft.

fhelk B/ME #AUE
72MHz - 16.0 -
48MHz - 11.2 -
. 36MHz - 8.9 -
20MHz - 54 -
8MHz - 2.8 -
| ':%UN 4AMHz - 2.0 -
Voo %ﬁ 72MHz - 6.8 - mA
M

48MHz - 4.9 -
. 36MHz - 4.2 -
HOSC Hﬂﬁ 24MHz - 3.2 -
Gkl 20MHz - 2.9 -
8MHz - 1.7 -
4MHz - 1.3 -

% 5-8 T SRAM g 47 I () B e

P DAV T SRAM Ui fa) (25 R 1] O B i 3.

fhelk B/ME HAUE BAE

72MHz - 13.1 -
48MHz - 9.1 -
36MHz - 7.1 -
. 24MHz - 5.2 -
HOSC F'%*ﬁ 12MHz - 3.4 -
Fr A B8 e
FLASH 973 Rt oMHz - 2.3 _
2 MHz - 1.5 -
1 MHz - 1.3 -
500KHz - 1.2 -
lvop SLEE? 125KHz - 1.2 - mA
A 72MHz - 3.8 -
48MHz - 2.9 -
32MHz - 2.5 -
HOSC K& 24MHz - 2.1 -
RN &S 12MHz - 1.7 -
FLASH 7% AR 2 6MHz - 1.5 -
2 MHz - 1.1 -
1 MHz - 1.0 -
500KHz - 1.0 -
V1.7 40/85
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fheLk B/ME HAE BANE

125KHz - 1.0 -

72MHz - 12.8 -

48MHz - 9.0 -

32MHz - 7.0 -

5 24MHz - 5.2 -

HOSC IehiR 12MHz - 3.3 -
Fia A s fE Vb2 - > -

FLASH NI '

2 MHz - 1.4 -

1 MHz - 1.2 -

500KHz - 1.2 -

125KHz - 1.0 -

mA

72MHz - 3.6 -

48MHz - 2.8 -

32MHz - 2.3 -

HOSC 438 2aMHz - 2.0 -
i - 12MHz - 15 -

Fia A2 I Mz - 12 -

FLASH NI :

2 MHz - 0.9 -

1 MHz - 0.9 -

500KHz - 0.9 -

125KHz - 0.9 -

% 5-9 SLEEP £zl s

e DL ENSESE T FLASH U7 1) (55 A5 () 0y 3 A3, st T SRAM 7 [] 955457 15 T) 9 O AN 4 34

BAE BKE

VDD=3.3V VDD=5.0V VDD=5.0V
Ta=25C Ta=25TC TA=85T

F§ 1.2V LDO i i =
}45% 1.8V LDO LP # — 133 142 262 |uA
STOP1 I‘jz i
| gist AME T A
I H-
veP e | 12V LDO it
"t | 34 1.8V LDO LP izt — 65 67 137 |uA
AMBE R
% 5-10 STOP1 T H At
V1.7 41/85
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HRIE BAH
VDD=3.3V VDD=5.0V VDD=5.0V
Ta=25 C TA=25 C TA=85 C
¥ 1.2V LDO ¥iF
1
o 4 4 R
4§ 1.8V LDO LP 5 5 300 |u
R
Ei8 1.2V LDO 4i£
STOP2 ;z O 4Efy
- T
! i — 35 35 200 A
eP %ﬁ F1% 1.8V LDO 4:¥F u
FHLI .
R
Tk 1.2V LDO 4if:
1
) — 30 30 180 |UuA
F1 1.8V LDO Kl
1

#5-11 STOP2 #iz T st

HAUE
VDD=3.3V VDD=5V
Ta=25C Ta=25C
STAND RTC,LOSC T4k — 2.6 3.2 8 uA
lvoo | BY f%it RTC,LOSC — 14 ) . A
FL ATLAE

% 5-12 STANDBY =, T Byt

VE: STANDBY #a0 N AR, &3T PINL 5HAd VDD f££:4) 0.3V JEZ MR &4 T 45311 .

s ¥ B A E: WA
Ihosc HOSC it 4MHz 190
e HRC Hijil 24MHz 160
HRC Hijil 2MHz 28
lLosc LOSC Hijit 2
ILre LRC Hiji 1
lpLe PLL (48MHz) Hiii 600
laoc! ADC Hjit 80 uA
Ipac DAC Hiit 100
lremp TEMP i i 90
ItrnG TRNG Hi 150
IBor BOR Hiit 0.5
lvo LVD Hiji 0.5
laD16CAT AD16CA4T Eﬁy‘ﬁ‘a 6 UAMH
lap16caT GP16CAT Hiji
V1.7 42/85

FRBUITA © L AR BB T A R A

http://www.essemi.com




Ea StSOft esseml ES32F3656/655/654/653/651 %4 T /It
e ¥ HRIE E::¥A
lgpszcat GP32CAT Hijit 7
lgsieT BS16T Hiji 2
lcre CRC Hiji 1
lioc 12C Hi 4
Ispy SPI i 5
luarT UART HLi 4
lcan CAN HLii 8

R 5-13 BN & T B ik

7 1: ADC ZhFEMR 251 9: VDD=5V, Fapccik=24MHz,f# F{ § & 2V &5,
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5.5.5 SIMEEHERSSH
& SN SR B R W R R TR
BRAEREA UL, TRAPSEERFEAE Ta=-40'C~85°CHl VDD=5V i H & T4,
w5 ¥ A BME HAUE BKE B

AR AN i B B AT
frosc_ext - 1 - 24 MHz
%
HOSC_IN % A B8 0.7X
V T = - - VDD V
HOSC _HIGH %%SFEE.J_‘TS VDD
HOSC_IN % A\ B8 0.3X
Y, - - VSS - V
HOSC _LOW {ﬁE EEEF‘ EE,J_‘TS VDD
. HOSC_IN [y A i B 20 _ -
WIDTH.HOSC | o oty S 5 {1 iy 21 ) ns
HOSC_IN # N\ H VSS<HOSC_IN
lLEAKAGE_HOSC <\VDD - - 1 uA

F 5-14 AN mE R RS2

& SMERE AR R SRR R TR
BReAEREIS, NERPHSEEEIE Ta=-40'C~85°C Al VDD=5V L[k Fllf5.

5% 5% it BME  JUNE BKE A
471508 2 N A TR e A
fLosc_ext %ﬁgiﬁ] T - - 32.768 - KHz
LOSC_IN A1) 0.7X
V - - - VDD \%
LOSC_HIGH T Hh P VDD
LOSC_IN % A\ KK 0.3X
V - - VSS - \%
LOSC_LOW T Hh PR VDD
. LOSC_IN K& ¥ 100
. X - - - ns
WIDTH_HOSC A T ]
. VSS<LOSC IN
ILeakace Losc | LOSC_IN i A <VDD - - - 1 uA

# 5-15 AR R B PR 22
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& SN EREIRG N (R AR B IR

AR R R I e T B AMHz 3] 24MHz 6 B ) 5 R Bl R 1 ge 1Rt .

ES32F3656/655/654/653/651 % ##F-/iit

N, R
a5 R R A B BE B L U B AR T REIL, DM S 5 R AR IRAR 2 I (8] B/ o

5 ¥ %A% B/AME  HRME  BRKE B
SM R AR
fhosc i J B;}m;}%@ 1 - 1 16 24 MHz
Re J i LB - - 1 - MQ
VR SRR
CuCra | MerrebHAE, RH Rs=250Q - 15 - pF
AH N A L 2R B 3R
N VDD= 3.3 V.
! d E,Ij %’Eji}é’i%& HOSC_IN= VSS - : 500 uA
§ i 30pF %
Gm TRy esits S Jazh - 35 - mA/N
VDD #45E
t =3 st _ _
START_HOSC vz 2% )3 B[] AMHzZ G Th=25°C 8 ms

R 5-16  HMABEIERG N RS HL

VE 1 FERITRIASE T B A Bl R IR we OV E B R, LR B T C L A P AR S A

£ 2: tstarT Hosc 2R A% RIAHRASE I 18], 45 (2 BRI BEAIR 37 4% 21 A it 28— DR i Bk B le) . i2H =
DR i A B A 3 g A ) T 25 43

T 3: SMEARG SRS EOE S b I s R IR i

4 gmaiE TR BOHER SRS

Crystal

i

=—Cu

K] 5-3 AN id iR T i

7 10 Rexr FAEHCGR T S IR DR A5

20 MBIREREAMET 16MHz i, #EFEEH ESR A& T 30 Q i fdk, HILH CLi,Cl B 1E/NT 5pF:

V1.7
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& SMNEREIRG N (R EE IR

HMERRE IR I B 32.768KHz [ A M Bdkz asde it fENHIAR, fRG &5 M
B B LU EAR R AT RENT, DA 5 5 R R IRAS RE I T8] /Db o

w5 SR A BME  HAME  BKE BN
CAS S ISEE S A
i _ - _
LOSC_IN P 32.768 KHz
Re J L B - - 12 - MQ
Cu.C2 S #E - - 12 - pF
| b IR VDD= 3.3V, ) ) 3 A
(3K 5)) FELIAL LOSC_IN=VSS
Im PR w5 T - - 5 - UANV
v sy | VDD EEE, Ta=25C - 1 - s
tstarT Losc | IR &% JE Bl [A] VDD 1z, Tamd0'C - 3 - s

RE-17  AEMRIE IR I B

I 1: tstart Losc AR a (K RARAEE I 18], 48 02 AR PEAE RE PR 7 &% 28 € i Hh R — IR I Bk BT - izl = (A
sy A B ) 8 ) 1 36 7 A [ 1 S 2 R

I 2: AMEIRG A S 508 S5 VR sl B R G 7

T 3: gm RET R BOIHER R BB

RF AR AR
i—| AN \—

i CL1 C|_2 E

LoSC IN >° LOSC_OUT

ARl S PG

Kl 5-4 MR IR 14
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5.5.6

NI IR S S5
& NEHEHE RC R

BRARdE i i, N RIS EEFEAE Ta=-40°C~85CAHl VDD=5V e H & 5.

BAME  ARE BAE
; R 24MHz - 24 - MHz
HRe i 2MHz - 2 - MHz
Duty stz d - 45 50 55 %
Ta=—40 ~85 °C -3 - 3 %
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VDD VDD
BEFEOIMRST
R1 REE
g
>PNP o
' I R5
Q1 L
R4 | MRST#&
L 4
[] =2 R3 m—

K 5-6 MRST W HH#E 2

¥ SR PNP = R 47, 8 R1 (2KQ) AT R2 (10KQ) M E/ENFEEMEN, K EHEE VDD, SEik—ikiEid
R3 (20KQ) ¥, H—i&i#id R4 (47TKQ<R4<100KQ) 1 C1 (0.1uF) #H, C1 H—umfE A MRST 4N,
2 VDD A 3.3v i, #il R1 K~ 4.7KQ, R2 4 8KQ; VDD K 5v i, #IRL N 1.5KQ, R2 N 5.1KQ; fEH
SNBSS O KRG H, TEFEEE RS /ENRAHEM, 0.1KQ<R5<1KQ.

5.5.13 ER#FHtSH

s ¥ A B/ME HRE BARAE LA A
for ERF AR AN | friver_clk<72 MHz 0 friver_cik/3 | friver_cuk/3 MHz
N DS friMER_cLk =72 MHz 0 frimer_cLk/3 30 MHz
foe 8 o A TE) A friver_cLk <72 MHz 1 - - triver_cLk
J¥ friMerR_cLk=72 MHz 13.9 - - ns

# 5-29 ENEFESE

T EREHRIE, AEA PR
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WAL © g 2R 3 s e i B - BR A ) http://www.essemi.com




Eastsoft. | essemi

ES32F3656/655/654/653/651 % f T/t

5.5.14 BEER/FESE

5.5.14.1 WHERBEBEELE (12C) FiESH

BrAEREAUH, TRAMSEAE To=25CHl VDD=5V Jlif.
RS (100k)

PERER, (400k)

BME BAE B RAE T
twscLL T[; ;Li;gﬁ;j - 4.7 - 1.2 - us
twscLH E': ;L:;gf?;j - 45 - 1.0 - us
tsusba SDA &7 (7] - 250 - 100 - ns
tHspa SDA {R ¥ [A] - - 3.5 - 0.9 us

VDD=5V, iz
trspa SDA #1 SCL 4.7k LhrHH, ) . ) 3 s
trscL Tt E 400pf HLZ
TA=25C
VDD=5V, iz
trspa SDA #1 SCL 4.7k LHiHH, ) 0.2 ) o1 s
tescL (19T B (] 400pf HZF
TA=25C
VDD=5V, FH#iz
e START %414: 4.7k LHiHH, 4 ) 0.54 ) s
(AR R (] 400pf 2
TA=25C
VDD=5V, FH#iz
tsusTa X ST"A\RT\ 4.7k Lo, 6.3 - 2.4 - us
kA Py g ST ) 400pf HLZ
Ta=25C
VDD=5V, FH#iz
tsusto STOF? %ﬁ: 4.7k Lo, 5.3 - 1.7 - us
F) 28 37 I 1] 400pf HI%
Ta=25C
STOP % sTART | VPPV EBR
t Py 47k LACBIL , . 35 | - | us
WSTOSTA ‘ ‘J“;\’ ‘ ‘ 400pf EE,//‘_&
S 7 N B[] T.225C
R A2 HL R 400pf
RERF—F0O
#5-30 WAL (12C) RS 3
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VDD VDD
Rp ERP
ES32
o o SDA
I2CBus {
= Jl scL
L R
START START REPEATED
w(SDA) e /
»—<
\ ! , \ tsu(STA), START
o N YN X e
(SDA) >4 ' | w(SC | ot
| th(STA) Y N — —i
'<—>': susol R SHah(sDA) STOP | ! 'tw(STO:STA)
| U }
) i . \ i/ tsu(STO)
[} [}
f(SCL) »H« »H<(scL) !
tw(SCLL)
Kl 5-7  12C Pk L % AN
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5.5.14.2  BATHMEEED (SPD RHESH
e 2K e BME  MEME  BOKE B
fiji i};ﬁfz - - fook/2 | MHz
e @E i 350 %LZ%;EEZ - o | Teoua/® | MHZ
focLk <=T2MHz - - fpcLk1/16 MHz
f:fii}jiﬁz - | foeu8 | MHZ
'iiiii L;;IIEB?EL g | OSSR ) - 37 ns
tsunss | NSS Z 7 A M 28tpcik1 - - ns
thnss NSS {rFFE [E] MR 32tpcikt - - ns
sl B (fpizij%Mjileiﬁj\ s | - | & | ns
)
teom iﬁkﬁﬁi@jﬁ i 15 . ; s
tsus iﬁ/\ﬁfﬁﬁjﬁ Wi 140 : . s
| ORI st 68 . | s
tus iﬁ)\ﬁfﬁ%ﬁﬁ MR 132 . ; ns
taso ﬁtﬂﬁfﬁﬁ"ﬂﬁ Wzt 45t | - ; s
torsso %ﬁfﬁiﬁﬁ MR 0 . . ns
tuso %ﬁfﬁmﬁﬁ MR - . 80 s
o | R L . . 50 | s
tuso iﬁtﬂﬁfﬁﬁﬁﬁ Wi 100 : . ns
o | R RS it 2 . S -
#5-31 SPIHESH
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5.5.15 {RIIFEEERETEESE
& MRIHFER K S I (]

a2 S % BME HAUE BKRE R
. SLEEP = fuclk=24MHz, Ta=25°C ) 290 ) us
WUSLEERL R (7] FLASH A28 IR A
fHCLK=24MHZ; TA=25°C
SLEEP
twusLeer2 o E-:ﬁ FLASH AfFHLIRES H. 1.8V - 830 - us
VR IE] LDO Jfk ezt
STOP1 #={, .
twusTopP1 BRI ] fuclk=24MHz, T,=25C - 630 - us
STOP2 #i={, .
twusTop?2 BRI ] fuclk=24MHz, TAo=25C - 1.6 - ms
STANDBY ##5{ .
twusTANDBY W ] fuclk=24MHz, T,=257C - 3.6 - ms
K 5-32 (KT FEAR g B AR 1
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5.5.16 HEFHEHR (ADC) KitsH

w5 S5 %4 m/ME  HAME BRfE E::XivA
VDD AL HL YR - 2.6 5 5.5 \Y
AR IE S 5%
V - 2 - VDD Vv
REFP_EXT HE
AN A 2
V - 0 Vv
REFN_EXT R
Vrer_exp i
| - - - 6 - uA
VREF_EXT g
" VDD=5V,Tp,=25C 1.992 2 2.008 Vv
\Y/ NH L2 VDD=3 3C~5V
REFPINT i RS 1.950 2 2.10 Vv
Ta=-40C~85C
¢ ADC 4 VDD 1ENZH - 16 24 MHz
Ane % WHBEENSEE | - 8 12 MHz
fSAMPLING[3] KFER - - 1 - MSPS
frec | ShEBfR AT - - - 1 MHz
VREEN VRerp
V] [3] .y _ _ \V;
| b gl )
tsampLING=1US - - 10
N . t =2us - - 15
Ran® | ShEBHIABEST s kQ
tsampLing=4US - - 30
tsampLING=15US - - 100
RADC[3] KREFF R HLFH - - 0.7 - kQ
A HBR A
Capc! N - - 13.7 - F
Ao A P
R ADC Hf 4
{SAMPLING ] KAERS ] - 1 - 15 0
ADC EHi
t 3l \ S v JE RS N A - 18 - us
PWRUP Fas ) 2 L 2 e B[]
SRR [A]
S A4 STAE _ _ tsampLnGt B ADC K}
CONV / 12 B
6] )
% 5-33 ADC H#t
VE1: Ran AR Ran< tsavpune/ (CapeXIn (2V2)) - Rapc
20 EIRAXHF IR EANT A BB S KE R KT 1/4 LSB, H N=12,
v 3 ETHERIHES RN ES S
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=1 S % B/ME  HEME BKE B
ERRorrseT KR E - 2 17 LSB
ERRgan WS R fADC_lG.l\I_Al-_'Z’;gN<1OkQ - 2 8 LSB
ERRon. | %40 ekiEin VRE;_'VDD_sv - 1 5 LSB
ERRin. TR MR 22 - 3 14 LSB

% 5-34 ADC F5JE451E 1

VE 1 SO AT REA D R IR AR D S 1B s st 1 1 AR 2 — A
PN -

VE 2: ik DC 323 T ADC SZllME .

PR 7 LU AL 11 2 B 2 FAIR ADC (1

ws S &1 B/ME HWAE BRKE B
ERROFEsET iR = - 2 17 LSB
fapc=16MHz,RAn<10kQ
ERRcan W amiRE Ape 6T —Z’S‘QN 0 - 2 8 LSB
ERR YTV A= -
DNL TR TEEBQE VREF= VREF_EXT 1 8 LSB
ERRnL Ry bR 2 - 3 18 LSB

% 5-35 ADC ¥ 45 2

VE e SO AT REAT SR I ARORSEALL Sy R P X M Py P R 2 R o DR DA S AL NS 1 2 B SR PR ADC (1

¥ 2: ik DC ¥ 35T ADC SZilllfE
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5.5.17 $iEEEESE (DAC) HHESH

e BH | %4 B/ME HEME | ROk B
Vop AL, YR Ta=25C 2.6 5 55 Vv
VREFP_EXT A 275 LR R - 2 - VDD \Y;
A b 0 - VRerp \
v it LR
DACO L EPUN 0 - Veers v
500K
Ipac AR Samples/s - 90 - uA
foac_cik=1MHz
SRpac™! RFEH A - - 0.5 1 M Samples/s
B i 0.32 16 24 MHz
f DAC s i -
oAc TS #45 032 | 16 24 MHz
teony™ B [A) Tp=25C - 1 - us
toacseTTLE DAC fa g i i) Tp=25C 2 - 10 us
B Yy - 1 - LSB
Y% M DAC kiEmHE \

DACOFFSET SR EZYN - 1 - sB
ERRpnL ZEor AR LR 22 Ta=25C - 3 7 LSB
ERRin. AR LR R 22 Ta=25C - 25 40 LSB

% 5-36 DAC #¥k
V1 BT RIHEAFI A S,
7E 2: DAC 7[5 ADC L NS | )k .
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5.5.18 HHILEE SR (ACMP) K2 ¥

e

Vacwvp

¥
CAF ARG

1

BME  MABME BRAE B

2.6

5.0

5.5

\Y,

Vacmpin

i\ FiL s Y ]

0

VDD

\Y,

IACMP

I ER/

R D AEAR
(ACMP_CON H
MODSEL=0)

0.8

UA

RIIFERI
(ACMP_CON H
MODSEL=1)

ELpliL S
(ACMP_CON Hj
MODSEL=2)

AR
(ACMP_CON Hj
MODSEL=3)

25

VACMPOFFSET

SR L s

2.0

3.0

mV

VACMPHYST

IR i

P T I

20

mV

¢ [1
ACMPSTART

R LA 2 1)
BtE] CRIga)

L DIFERI
(ACMP_CON H
MODSEL=0)
Ta=25C

7.6

9.6

KT FERE
(ACMP_CON H
MODSEL=1)
Ta=25C

2.6

7.0

12.0

R
(ACMP_CON H
MODSEL=2)

Ta=25C

2.0

6.0

9.0

AR
(ACMP_CON H
MODSEL=3)

Ta=25C

4.0

5.0

toELAY

EU A i A]

R DO FERE
(ACMP_CON Hj
MODSEL=0)
Ta=25C

4.0

7.7

14.0

IRIIFEARRL
(ACMP_CON Hj
MODSEL=1)

Ta=25C

2.7

5.5

iR

0.7

0.8
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el

S

1 mME ARME  BRRE

(ACMP_CON H
MODSEL=2)
TA=25°C

ES32F3656/655/654/653/651 % f T/t

B

SRy
(ACMP_CON H
MODSEL=3)

Ta=25C

0.4

0.6

# 5-37 ACMP 2%

E L RS RIHER AR RS

5.5.19 EEERBEFESH

ACCrsense B EREE Ta=-40C~85C +2 +3 C
lrsense BN - - 95 - uA
#* 5-38 AL AR R
E: ERANETF O HEA R HES S
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FoE HERER
6.1 LQFP100 #HER~THE

- At (mm) Bl Cinch)
EE MIN NOM MAX MIN NOM MAX
A — — 1.6 — — 0.063
Al 0.05 B 0.15 0.002 B 0.006
A2 1.35 1.4 1.45 0.053 0.06 0.057
A3 0.59 0.64 0.69 0.023 0.03 0.027
b 0.18 B 0.26 0.007 B 0.010
c 0.13 — 0.17 0.005 — 0.007
D 15.8 16 16.2 0.622 0.63 0.638
D1 13.9 14 14.1 0.547 0.55 0.555
E 15.8 16 16.2 0.622 0.63 0.638
E1 13.9 14 14.1 0.547 0.55 0.555
e 0.50BSC 0.020BSC
L 045 | ~ EE 0018 | - | 0.030
L1 1.00REF 0.039REF
0 o | — | 7 0 | - | 7
V1.7 80/85
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D

A

\/

A

HAAAARAARRRRRAAE

[N
)

HHARAAARARAAAARE

T

|

|

|
-7----

|

|

O

LR L ERE L —3

+re

»>+—it e
I

| Y
---LX
|
-——+
_
»l

S
o

HEHHHHEHHEHEHHE

<
<

A (mm) i CGinch)
IN[@]\Y]

A — — 1.60 — — 0.063
Al 0.05 — 0.20 0.002 — 0.008
A2 1.35 1.40 1.45 0.053 0.055 0.057
A3 0.59 0.64 0.69 0.023 0.025 0.027
b 0.19 — 0.27 0.007 — 0.011
c 0.13 — 0.18 0.005 — 0.007
D 11.80 12.00 12.20 0.465 0.472 0.480
D1 9.90 10.00 10.10 0.390 0.394 0.398
E 11.80 12.00 12.20 0.465 0.472 0.480
E1l 9.90 10.00 10.10 0.390 0.394 0.398

0.50BSC 0.020BSC
0.45 — 0.75 0.018 — 0.030

L1 1.00BSC 0.039BSC

0 0 — 7° 0 — 7°
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6.3 LQFPA48 3R~ &

D

A

HARARARARAAA

12

O ——

HAHARARARA

_LY_
I
[

FT_

©)

w
(<2 I
'

El

nHEHHEHEHERH

N
ol

<
Rl

shlLiLELEREE
9 plig,

H_ _______ Y_

| CGinch)
A2 1.35 1.40 1.45 0.054 0.056 0.058
A3 0.59 0.64 0.69 0.024 0.026 0.028
b 0.18 — 0.26 0.007 — 0.010
bl 0.17 0.20 0.23 0.007 0.008 0.009
c 0.13 — 0.17 0.005 — 0.007
cl 0.12 0.13 0.14 0.005 0.005 0.006
D 8.80 9.00 9.20 0.352 0.360 0.368
D1 6.90 7.00 7.10 0.276 0.280 0.284
E 8.80 9.00 9.20 0.352 0.360 0.368
E1l 6.90 7.00 7.10 0.276 0.280 0.284
eB 8.10 — 8.25 0.324 — 0.330

0.50BSC 0.020BSC
0.40 — 0.65 0.016 — 0.026

L1 1.00REF 0.039REF

0 0 — 70 0 — =
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ES32F 3 65 Xx X

X X

T L

Temperature Range

N— -40°C~85C
E— -40°C~105°C
B4 N-40°C~85°C

Pin Count

Q—48
T—64
X—100

Package

L—LQFP
N—QFN

Flash

1—64K

3—128K
4—256K
5—384K
6—512K

Key Feature Set

65— CAN

Core

3—Cortex-M3

Family

ES32F—Fundamental
32-Bit MCU based on
ARM Core
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JRA
V1.0

Bira i
2020.03.30

F8E BTN

BITHE
HIhR R A

V11

2020.12.08

AR I R ST v R BT

V1.2

2021.01.12

1. LCD MR
2. /& 1F& 5-1 tf VRCAP {141 ik

2021.04.21

AR A review 255 & FAE S5 3 FLAURE IR 3T

2022.04.19

1. 549, fucikrr froker feeiks BT 4 96MHZ

2. % 5-5+, #jn Vstart, VDD b HEATUA HLE i KAE
200mV

3. K5-6 1, MIEHHLMIE, BT Veor f/ME, H
RUE AR KIE; Veor HUEIRHZ1T R 10mV

4. 3£ 5-75-8,5-9 1, I K{H, Ta=85 21T NILH,
Ta=25; # 5-7 th, HOSC W&, Frf 4hsfdifs 51k
T, IVDD 41Ty 96MHz 24.6mA

72MHz 19.8 mA

48MHz 14.0 mA

36MHz 11.0 mA

24Mhz 7.6 mA

5. % 5-10 Ff, HAMH (VDD=5V,TA=85) 1&1] Ayt
B, AMERMAZM T HISEH 134 12974 137

6.% 5-11 v, i KfH (VDD=5V,TA=85) 511 A i 7i{H,
HEERAZHE.

7. % 5-12 1, 1&iT standby Bz T A EGARE, HIE
In#E: STANDBY #52xUF [ RFPE(E, 22T PINL
5 HAh VDD 54549 0.3V K Z IR 244 F 531

8. £ 5-16 /', Cu1, Cp HYHLTUEIEIT N 15

9. % 5-18, ACCprcoam: B AMEEIT N 3, Ipp, HRC
Hif, 24MHz, HAUEEIT A 160

10. % 5-19, ACCyrc FiFELE AR ETE B NE1T A 10%
11. $5-20, ACCyircs Ta=25, T KEBIT N 10, TA=—40
~85 °C,m NMEMEIT A 30

12. % 5-26 1, V 31N Ta=—40 ~ +85 °C

VDD=3.3V % F AR Vi (CMOS) 54 R i K
fHfE1T°5 0.2xVDD; Vi (TTL)%M F, VDD=5V i, #
KAEMBIT N 0.8V, VDD=3.3V i, & A{EBITH 0.6V;
Viy 30 Ta=—40 ~ +85 °C

VDD=3.3V %4 F 45 PE(E; 1o 7 VDD=2.5V VOL=0.2
VIR, feME, $RME, fOREMBIT 8 0.6,0.8 Al
1.0; /0 TP Rey M Rpp ey,  SLRLAIR KB &
114 34, 35, 36 kQ.

13. H3Hr 5.5.11 1 1 HL IR Bk B h 45 K]

14. % 5-33 tf1, 11T VREFP_INT, VDD=3.3V~5V, %
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FA

BATHM

BITHE
/MEN 1.95, HKME N 2.10
15. % 5-34, ERR S AMAMEIT N 14LSB
16. % 5-35, ERRpyn S A{HIZIT N 8LSB; ERRy it
KIEEITH 18LSB
17. % 5-36 1, &1 ERRpn S AME N 71817 ERRine,
AUE AN 25, HKAEN 40
18. BT 5-1
19. F5 3.2 HHYEEE L, ACMPO &1] 5 ACMP
20. H3HE 5-5 F114 5-6 ) MRST 37 HL %

V1.5

2023.02.09

1. S5 5-5 & 5-6 (1) MRST i HiL %

2. UART 16 2 FIFO f&5CH 4 4% FIFO

3. JEMIE 96MHz 15118 72MHz

4. R4 55, VDD LFH MRS/ ME, BREET
N 25ms/V

V1.6

2023.02.21

1.1.2.2.2.1 /N idshn FLASH A E: IAP R4 4%

V1.7

2023.09.14

1. % 5-18, i HRC24MHz ft/MEFE EEAE Ta=—40
~85°C N-3%, Ta=25°C }-1%; HRC2MHz &/ME
5 B NAE Ta=—40 ~85°C N-3%), Ta=25°C N-1%; 1
Jn HRC24MHz #§FE1E Ta=—20 ~70°C N +2%

2. % 5-19, )0 LRC fH/MEKSEAE Ta=—40 ~85°C Ky
-10%, Ta=25°C }-2%

3. #5-20, #)11 ULRC it/ MEFE EAE Ta=—40 ~85°C
9-30%, Ta=25°C J9-10%

4. K 5-38, U ERIRIEERERAEEIT A2, &
KAEMEIT N3

V1.7
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