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#F ARM Cortex-M3 ] ES32F3696 %% MCU
® ARM 32 fi% Cortex-M3 CPU o Eﬁiﬁ-m%ﬁﬁigﬁ

— EEHIE % 72MHz (3T 96MH2) ® AESn# (128,192,256)

- ¥ MPU ® DES/TDES jjn#
FiEdk i
® i) 512K Byte FLASH 73 ® 2§ 121 ADC: IMSPS, 3 16 -5hil
® 5k 96K Byte SRAM %l f7-fik BB _
o  EBIH:OITH AN ® 2 12 { DAC: HIJORFEHZIL 500KHz
®  QSPI #1424 FLASH ® 3 fﬁiﬁ Heeas

o R JEALEE

HE. EiL
© T HLE: SR 2% -

~ 2 6V<VDD<5.5V ® 2% 16 M JUERT2S: SCEF 4 ML
® PORBOR (#; 16 MA{HEHE), LVD A i LUBURIE, SR 3 M BEIX AT fE
" PWM E_#pgr HdE, SZEA 4 IhEe
."@z I © 23516 RUBMEN B K 4 BHCLHIH
: V;;";j_ﬁ“ﬁ fﬁ%“% e R L
. iﬁfﬁg :E; ki 24 MHZ fi 232 (AT A Y 4 LI

bilz EE‘ A H%f%sr: 32.768KHz IR L L
° Wiﬁffﬁi‘Rc ﬁ@ﬁ%‘ 32.768KHZ o 2t i
®  PHEIUE RC #ikydi: 10KHz ® RTC: HHM, bty
® PLL & {5414 96MHz N

BEED

‘W%’ﬁf . © 28 12CHN: YL ERRA ML
® SCREUL MR Y HF 16 GLIRTE FIFO

- SLEEP ® 3 SPUI2S M. H: 16 ZUESE FIFO,

- STOP1 12S S FFEHLE

- STOP2 ® 6 UART: 5 16 ZLIAS¥ FIFO, "3 # [

- STANDBY A 2 A, 2T Ah B ThA: b UARTA,
RGN 5 0] % #¥ 1ISO7816
® ifif: SWD & iR ® 1% CAN: 3ZfF CAN2.0B
o HilIE M (DBGC) ® USB: SCRFAHINL. BAMOTGHEE;
® DMA: ¥ 12 MLk E HiEE YRPEEENL BEAAOTGIHES
® PIS: 16 MME L BGEIE
® EIMIEN S IWDT fl WWDT 7= b RS
®  ZLVHHER AR CSaorasee ES32F3696LX
BEORR
® HM1/0: Ziks4a M@ IO ES32F3696LT
RERBEINERTT
® CRC
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H xX
HT ARM Cortex-M3 B ES32F3696 ZRF MCU. ......ccococveeieeeieeeeeeeeeeeeeeee e ee e ensenes 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 ES32F3696 5 MCU PIHZ ..ot en et 13
2.2.1.1 ARM COMEX-M3 HZ .ocvoeieeeeeeceeee et 13
2.2.1.2 WERBEDWHERIZE (NVIC) e 13
2.2.1.3  TFEIREIIETE (MPUD oo 13
2.2.1.4 RGVTHIEIEE (SYSTICK) voveeeceeceeeeeeee e 13
2.2. 1.5  HATERR (SWD) oot 13
R € X T 13
2.2.2.1  TAAE CFLASH) oottt 13
2.2.2.2 FHAFENAEIIEMERE (SRAM) oot 13
2.2.2.3 FIEEZRIET (BB oottt 13
2.2.2.4  VUEHELL BATAMEIETD (QSPD) e 13
2.2.3  BRGUETH oottt 14
2. 2. 30 L H ettt 14
2.2.3.2  HLUEARI oottt 14
y R T T ] ST 14
2.2.3. 4 ARIIEERETR oo 14
2.2.3.5  HFEF BT oottt 15
2.2.3.6  EAETEREZEVII] (DMA) oottt 15
B R T A 2 S = 1S T 16
2.2.3.8 BITHEREE (WDT) oottt 16
2.2.4  HREIEETD oottt ettt 17
B S R 1 == o 1 =1 [ ) S 17
2.2.5 BRI FEBEBIMNTE oottt ettt 17
2.2.5.1 TERTURIZIE (CRC) oot 17
2.2.5.2 IBENNEEEE (CALC) oottt e 17
2.2.5.3  JIZEHEFE (CRYPT) oottt 17
2.2.5.4  EPBEHERAERE (TRNG) oot 17
2.2.6  TEITEE ottt tens 18
2.2.6.1 FUEIEE (ADLIBCAT) oo 18
2.2.6.2 A 32 MBI EE (GP32CAT) oiiiiiieeeceee et 18
2.2.6.3 G 16 fEHT R (GPLOCAT) oiiiiiceeeeceeee et 18
2.2.6.4  FEATERFEE (BSLBT) oot 19
2.2.6.5  SEIFHPEF RS (RTC) oot 19
N A 1 = 20
2.2.7.1  WEEERBHIEELL (2C) et 20
2.2.7.2  HATHAMEIETD (SPHI2S) oot 20
2.2.7.3 BHFBUREE (UART)D oot 20
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EIE
3.1

3.2

FaE

BE5E
5.1
5.2
5.3
5.4

55

V14

2.2.7.4 FERYJRIEHIZRHIENLE (BXCAN) oo 20
2.2.7.5 JEHEATELE (USB) ot 20
T OO 21
2.2.8. 1 FEHELHE (ADC) oottt 21
2.2.8.2  BURELHE (DAC) oottt 21
2.2.8.3  FERLELELZE (ACMP) oot 21
2.2.8.4  IRFEFABIEZS (TSENSE) oottt 22
=R = TR 23
G011 OO 23
3.1 1 LQFPLO0 ...ttt n ettt ettt en e, 23
BuL 2 LQFPBA ..ottt ettt 24
BEBIIIBETE Yoottt ettt ee ettt tens 25
g ORI 32
S L R 33
AN (1B 1= R L - OO 33
Ay =< RO 34

S == OO 35

T S RO 36
T ) - GO 36
B.4.2  HTZ B oottt 36
B.4.3 BB oottt 36
B < L« SO RRRURTOTOTROROT 37
TSI R e i - < T TT TSR PTTN 37
5.5.2  FHAHEHLBEIZENE oot 37
5.5.3 AR BB EL B E oo, 37
TSI =< 1 = L TSSOSO TSR T U TP TRTUPP 41
5.5.5  AMBIFEIIEELTZEL oot 46
5.5.6  EBIFEI IR ELTZE oot 49
5.5.7 AL E oot 50
5.5.8  FLASH TEEHL B E oottt 51
5. 5.9 HIAEZETE oottt 52
5.5.9. 1  EHREBUBE ..ot 52
TSI O T = 1 oy N = = TSP 52
ST O R 2= C =3 ST 52
5.5.10.2 BT oottt 52
5.5. 11 VO Fi T HL T NE oottt ettt 53
5.5.11.1 5 1O SV HRE CIREN 0D oot 55
5.5.11.2 5 VO S EVRHERTE CIREN 1D oot 59
5.5.11.3 5 H VO S EVHEETE CHREN 2D oo 63
5.5.11. 4  S&H 1O 3 VHHHFFE (BRBN 3D oo 67
5.5.12 MRST LU NE oottt 72
5.5.13  GEMFEHEFTESE oo 73
5.5.14  GEIEEFTESEL oot 74
5.5.14.1 WEBERHEEESZE (12C) FEESE v 74
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5. 5.

5. 5.

5. 5.

5. 5.

5. 5.

5. 5.
FEE
6.1
6.2
LN
H8E

V14

5.5.14.2  HATAMEIELT (SPD FEESEL oo 76
15 USB OTG HHAEFES oot 77
16 MRIHFERE I PEZ R oo, 78
17 BEEEHEE (ADC) FFMEBEL oo 79
18 HUHEHEE (DAC) FFMEBEL oo 81
19 FELELERS (ACMP) BEPEB .o 82
20 IRSEAEIREEEEVES R oo 83
= = NPT 84
LQFPIL00 1 S I ettt n st en st r st seetenas 84
LQFPB4 F 2 ST I ettt ettt n st n e en st tens 85
BB B oot 86
AN 7 <R 87
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K Hx
K 2-1
K 2-2
K 3-1
K 3-2
K 4-1
K 5-1
K 5-2
K 5-3
K 5-4
K 5-5
K 5-6
K| 5-7

V14

ES32F3696 A ZRGIHEIE ..ottt 11
R SRS 12
ES32F3696 LQFPL00 THALI ...veieeeeeeeeeeeeeeee ettt sttt sttt 23
ES32F3696 LQFPBA THATE ....veceeeeeeeeeeeeeeeet ettt ettt sttt et st ereeae e 24
TEAE BEBIER oottt ettt ettt ettt e et ettt s et eanananas 32
T L ST 34
L= ST 35
G T X 0 S o TR 47
G S R S i o O 48
Y L Sy VA 2 Lz S RPN 72
Y L Sy VA 2 Rz PR 72
[2C TR FELEEFIVETE .ot s ettt ettt ettt t et n st e e stete e ane 75
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REZR

S 2 o | 10
S I+ 37 ) AT 18
F 3-1 ES32F3696 HIETHIIHAEIE S wieieeeieieeeeeeeeee ettt ettt sttt 31
ST R 4 e e T 36
ST 4 LR i G 36
BT I 4 1 e T 36
BT BTy o 0 e < s T 37
F 55 W HAE FE I LT BB oottt 37
K 56 EATAELYE A PRI EE BB oot 40
% 5-7 FEFAE FLASH B THF AT HLTEFTE .ooeceeeeeecee et 41
% 5-8 FEFAE SRAM B ATH BT BLAFTE oveeeeee e 42
B T IS W =]y B W L T 44
B T L IR KO = N SVl N b L O 44
BT N N0 = B Vi N S B i TP 44
BT SR VNN [B A v N o L T 45
F 5-13  ARHAE AR G N AT ATV oot 45
% 5-14  AMEFEINTEIEIIEIEFE B EL oo, 46
F 5-15  AMEFEINRIEIEEFE B H oo, 46
F 5-16 AN ETEIR G EEETEZEL (oo, 47
BT A 8 T e e R 48
BT R B = L O e R 49
BT e I 0 0 SO R R 49
B T I 1 (1 = LG 8 . O 49
ST N S H I R (T 50
B Ty A X L T 51
ST R = VST TP 52
S T S LS D= Oy . = AT 52
ST L U Gy N =i = AP 52
BT R VO A W =R s 54
S T A VO A W =R T 71
528 MRST HLAUEFTE oottt sttt n et n et en e 72
F 529 GBI BHFMEBEL oottt 73
F 5-30 WHEPEERHIEEL U2C) BFMEBEL oo 74
BT ST = I e T 76
F 5-32 USB OTG FHAEFTEZHL oottt 77
B T O R (A = ML L < R 78
BT N 0 Lo RO 79
BT R D Lo o - = T 80
BT R D O o - o TR 80
BT A O 81
FE 5-38 ACMP FEFTEZE ..ottt 83
BT I o £ TR 83
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FIE N

ZEHE TN ES32F3696 R %1 MCU FRAETT 545 5 DL K A7 F P BRARS14: o Bal e 40ds F Mg i & H
P A (ES32F36xx FI Tt —d .

KT Cortex - M3 i] Z% (Cortex - M3 £iRZ % T-iit), 7] A ARM E ¥ (http://infocenter.arm.com)
PAT
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E2E HiR

ES32F3696 %% MCU #: k32 #F 512KB FLASH f1 96KB SRAM, H 3 Fri@it EBI # 103 B AMNEAT
fitie SCRF QSPI M, AMUTTH T4M% FLASH 612y e, ] sCRemiddi b, SCRe£2ik 84
MO, FHr2 % 12 7 ADC, 2 #% 12 fi DAC, 3 Bgfiflltbicas, ¥ RTC HJf. WA,
TN EN SRR, FF 2 BEJUEN 23 (AD16CAT), 2 il Fl & #3(GP16CAT), 2 HItAE
I #5(BS16T), 2 4% 32 it H 2 i #5(GP32CAT) . SC R =F & HIIHA5 TR, £L45 2 % 12C, 3 % SPI/12S,
6 % UART, 474/ i USB EHL. B4 OTG 21, Kk CAN s .

ES32F3696 %741 MCU i m 96MHz RGEHT4T iR, TAFIRETEE-40'C~85C.

ES32F3696 %% MCU ®] . H T POS #l, LI EiE USB OTG M H.
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-

EE

=
"

L

o

2.1 BEHE

x —
- —
© ©
(o)) o))
5 ®
™

LL L
Y Y
™ ™
) N
Ll Ll

Flash (KB) 512 512
SRAM(KB) 96 96
EBI LR i
QSPI 1 1
GPIO 84 50
12 {7 ADC/ ADC jfi# 2/16 2/16
. 12 fi7 DAC 2 2
i\ TT——
B L 45 ACMP 3 3
IR TSENSE 1 1
=
AD16CA4T 2 2
WA 16 fr 5 )
. GP16C4T
ERT 3 BT 32 (1 , ,
GP32C4T
FEA
BS16T 2 2
12C 2 2
SPI/12S 3 3
* UART 6 6
BfE
CAN 1 1
47H USB OTG FE
Hi#E USB OTG T
FFENL K428 TRNG F&a
e o AES &
DES ¥ F
W% IZ T AR <96MHz
TAEHEVEE 2.6V--5.5V
EE LQFP100 LQFP64
*2-1 BWARWEE
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POR. BOR i1 <
’ /LVD VDD
SWCLK LVDIHit < Vss
SWDIO | R >
<{» SWD NVIC o VDD12, #H3KVDD12 < KR/ (i
DMAIR < ER
VPU * VDD18 (FLASH%E )
Cortex-M3 CPU t
Fmax: 96 MHz DMA usB
DMA PMU/RMU MRST o
/CMU o
N :
= g g . HOSC_IN
b4
3 REEM o T Hosc HOSC_QuT
Z B B LOSC_IN
(4} Boot ROM -
LOSC LOSC_OUT
interface FLASH
SRAM ULRC
interface SRAM
o EBI_AEBI_D,EBI_CLK:-- _
AHB2 QSPI_CLK,QSPI_CS,QSPI1_DQO,
QsPI QSPI_DQ1,QSPI DQ2,QSPI DQ3 |
AHB1 PA[15:0],PB[15:0],
| | | | | | PC[15:0],PD[15:0],
PE[15:0],PF[7:0],
PH[4:0]
Sléc cMU RMU PMU MSC GPIO |« >
DP,DM,ID,
| | | | | VBUS,
Usa USB_REXT,
USB | VDD33 _USB
CRC CALC TRNG PIS sz | phy [ V
AHB.E 2R AR |
4 channel
AHBZEAPB2 AHBZEAPB1 3 Eoinp"e s
ADC_INO,ADC_IN1-++ channels_
~wADC_IN15 > ADCO.1 -< »| AD16C4TO,1 |e—ERKET igput
ACMPO_INO,ACMPO_IN1 4 channels,32bit
~~~~~~ ACMPO_IN7 i
CMPO »|  ACMPO,12 GP32C4T0,1 | ET input,
DACO_OUTL, 4 channels,lﬁbit
| DACO OUT2 DAC (2ch) GP16C4TO,1 | ET input
IWDT/WWDT BS16T0,1 RX,TX,
CTSRTS,
RTC UARTO,1,2, CLK
3,45 MOSI,MISO,
SPI/I2S SCK,NSS
e
12C0,1 | SCL.SDG
CAN_TX,
_CAN o CAN_RX
DMARL &
K 2-1 ES32F3696 R4 RSHEK
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LOSMEN SYSCS CFBP SYSDIV
LOSCEN HSCLK ¥ to core,memory,DMA
le] LOSM to NMI 5k ] +1,2,4,8, | SYSCLK FCLK
LOSC LOSC HRC +++,4096 m to systick Jimer
s i LRC Filter
v LSCLK  piHRC?
32768Hz LRC =y HCLKl@v
7 to CMU,RMU,PMU PIS
HOSCE| +1,2,48, | HCLK1 to AHB peripherals,USB
5 HOSM to NMI > ... 4006 to Flash IAP,GPIO
«—HOSMEN to CRC,CALC
HOSC ' l655c HCLK2IZ¥V
PR R s HSC
1~24MHz HRC Ll +1,2,4,8, | HCLK2 To EBLQSPI
> ++,4096 ”
HRC |[«—HRCEN Pc'-Kl'a'V
g € HRCS )
2MHz/ |HRC PCLK1 to APB1 peripherals
24MHz >
PCLK2DIV to APB2 peripherals
o APB2 peripherals
LRC [«—LRCEN v TSENSECS
+1,2,4,8, b to TSENSE
G || oo L T ooe LPCLK2 ] L8§g
32768Hz — > ;
PLLEN PLLOS HOSCIM
PLLIS ¥ PULMEN WWDTCS
PLLLOCK 'ilngm
PLL
ULRC > to NMI LRC
T PLLSG) fssids CLKS(WDT_CON)
10kHz ¥9.1218 | pi)cLKk to IWDT
s 24 g LRC
HRC
(HOSC > LOSM RTCCLKS
eEosC BUZPRS BUZPOS HRéTﬁﬁjﬂr&
“IRC HOSC1M
ULRC BUZENj Gate H +1,2,4,8, H +1234, | BUZ
g\L{LS%LL}f( HCLK1 -,256 -++,65536 USBPHYCS
leSYSCl
HOSC PHY 21
HRC
PCLK1 (12Mlz)
Lsco ULRC PL
BUZ HOSM
LOSM: Low Speed Oscillator Security Management USBPHYDIV
HOSM: High Speed Oscillator Security Management
PULM: PLL Unlock Management
CMU: Clock Management Unit
RMU: Reset Management Unit
PMU: Power Management Unit

V14

K 2-2 I
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2.2 ZHREBFEMA

2.2.1

2.

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

.2.2.4

V14

ES32F3696 %% MCU W%

ARM Cortex-M3 H#%
ARM Cortex-M3 #efit 7 =vERe, KIhFE, (REARSE &K E MCU sl Zisk. H&
TR AR, AR i PR B T
BERBEPHERE (NVIC)
ES32F3696 %41 MCU H#E [a] & H Wz il 2% 7] S HF 16 MRS BE . R & LU
k.
O NVIC 5 WAZ BB B A 7 5 BRTs v D i [ B[]
O R EREEEERE N
O XFFTWHRE, EFIRK
R RTT (MPU)
ERERY 8. 5¢ MPU (Memory Protection Unit), FI-F# &5 AR AN /7@ M, mrdgan
FH P 7 i fgeor 4
RGeS (SysTick)
SysTick fE I &5 AHLEE NVIC H, H T4 SysTick Hiir (Ja&5: 15)

BATE&IAR (SWD)

THRERAE SWD P IR . RERTBIAMKT 24MHZ B, SCRFIER R (5 3 R
T]ik BMHz.

PR (E 129 SWDIO 1 SWCLK. SWCLK #1 SWDIO Bl K Edi.

e

N# (FLASH)
K 512KByte FLASH A7 % A F TAE 8RR 5 AN BOHE o e 7wl i A B o fR L
TG FEAH L) 1 R B S PR A

AR ES (SRAM)
2K 96 KByte SRAM, ¢ 7 Py A% B S5 1A 5 e

yRELED (EBD

¥ RERZE D EBI (Extended Bus Interface) AJ# fE4Mi SRAM, PSRAM, NOR #l
NAND FLASH %%,

PUEHE L £ 4T4MEE O (QSPD

QSPI (QUAD-SPI) SCHFREuimnsl . XUBUHE 26 A VU S Hs £ s il (5, nT T4 e 50
FLASH.

13/88
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2.2.3

2.2.3.1

2.2.3.2

2.2.3.3

2.2.3.4

V14

RGEH
FEJR
VDD: 2.6V~5.5V i, #itE I VDD A 110 &N LA .

VDD33_USB: 3.3V HiJii, A USB /O & PHY fftHi,

R Y R
& EHEAI(POR): 2 VDD KT Veor I, #fFAbTRADIRE.

O RIEEAI(BOR): EHHAN, KRIEEA (BOR) Wi s RFF S AR, HEHIE
HIEIAF] 1.8V L E.o S BRI BOR NP EARAS, Efrsem)s, wldd Bk
BOR &ML K BI{H Veor, ELAIHKF BOR Z51E. &5 3C#F 16 > Vpor BIEHIEFE. 4
HIYF LS (VDD) FEZEFTIL Veor BIMELL TR, KL AL

O ARHE S M(LVD): LVD AT A VDD HiE, @it B LVDEN {#8E LVD, #
VDD HiJEAI LVDS Frik £ d R BME (Vo) #HTHES, 1774 LvD k. T
JHIT LVDS A4S LVDIN i 5 PS8 1.2V R LR, SeRs ] WA H
JE ARSI

kS

YRR R S

fLFE 1.2V RS A1 1.8V k4, 1.2V RIS H TR EH T2 HAfAfE, 1.8V 2k

W THT Flash AR . 1 Em 1.8V L 21E N Flash B H, 760 F B IEAE B R

AR

7E STANBY #:0F, EHFSARESEOCH .. EHANMEERE, BHEERE.

£ STOP2 #ixUF, WIFFIEREARMDIFE, W E IR 1.2V 2 #EdE N STOP2
B TAEEEREB X . VR UL 4T E I HRCHOSC KA, & ki1
LOSC,LRC,RTC,TSENSE # TAf, /&I 4z (ACMP.LVD,IWDT %5) 1] T.
Eo HAemRT, Tl 1.2V BES T E % TR,

7E SLEEP 8% STOPx #:\ T, A/HE 1.8V faJE#3i3 N SLEEP/STOPx #= )5 TA/ELE
HE R, ARThFERR . 4ERFREREOC TR, DI ThFt.

Fo Ay FLYIEARE T 2%
1.2V A F T 4 Oy LIRS ES 2 A AN A7 o
FE 7 PR DR R AT AR, JF AR R

fRIFER K

ES32F3696 741 MCU SZHF LA MR DFERI AR SE IR ThFE,  PRsk pg s s 7] DL K v S 4 e
PR A2 A i

&  SLEEP #i=:

7£ SLEEP #50~, CPU W8 5¢ 1 . i A 7 se T LAk 42 T A FF i o W sl F -t i CPU.
Flash 7] DARC B il 25 R R B A . 538 1.8V #a & 28 7] DA B s i =, (K3
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FEAR . ERFR oW, P AT AR 3 ThFE A nsa fit i) 7] 75 K ke v s an el i B o

& STOP1 ##:

7E STOP1 5T, CPU FUKER/ A& B804 5 41, HOSC Al HRC B % mT id i # 44 Ii
B ONHRE. DMA T LAk SEahfE, Bt A — SR DIREAMEAE R /N R G N 58 Rl a1 B 1) LA o
ATARYEAS FI R A7 e ok, SRic B T g 1.8V Fa & 28 fEHE N STOPL #5285 Ab Tl e
RIhFERE

O STOP2 fH,

1 STOP2 #5UF, CPU IR /4 B4 ¢ M, HOSC Fl HRC nl il B BL & N
. DMA #6I. R SR REAN BB RE 4R S TAF, Jilad i e s o al AR HE
oK, SRIC B E H YRS 1.2V Fl 1.8V 2L 23 7EdE N STOP2 1205 Ab T PR T #EAR 20

&  STANDBY &z

STANDBY #x0iH ip / DFIThHE. £ EIRFR R 288 0, WK @ d . &0
1, LDO FJ5, LOSC, RTC & TIE. #1r RAM 4ERr (R 4754

2.2.3.5 I

IS B A 85 PR A AT AR st BCAN R RO Bk, T B e 28 s A b 4% LR IR T AR AR
A B T4

&

AT R GEAT M TIAE, 7T LU B AL AN i A B B EL 3B 355 3 O I

& I |

HOSM (HOSC Security Management) 1] LLSZE s I HOSC B TAEIEOL, kA4
B4Ry, AT E BRI HRC BF%f.  PULM (PLL Unlock Management) #] LA
SR W PLL B0 0 TAEE O, R AR BRI, BT A3 D) HRC B,

O IR
WAZ . 0 AN FNAT At 2 I B AR o i Bl ] 4%, mI sl D IhRE T #E .
O PR
1~24MHz SN E R AR % 4 (HOSC)
- HNEEE RC #k% s (HRC)
- 32768Hz #MEBKHE AR Z 2% (LOSC)
- 32768Hz WHEBMK#E RC #kiz#s (LRC)
10KHz N #F#EHE RC 5% 28 (ULRC)
B 96MHz PSSR PR 5 AT 4 (PLL)
2.2.3.6 HEAM#EV (DMA)

DMA (Direct Memory Access) 48 BT T WX AT N AFERAE, DARRIRIIFERI A
R TAEf# . DMA 568407 12 4> DMA EiE, 44> DMA #iE % 5% Bi—4> DMA
ZHE M. ZHERSIEFA LA R DMA ERIE. DMA $%2§1 8% 1] SZ R i 247
fith, ARSI LA R AN B 2 1) R 58 A %
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2.2.3.7

2.2.3.8

V14

DMA 7] LLTE STOPL #50 F BEAT A7 il 25 247 s % 1 B8 AL 0

AN EEE (PIS)

PIS (Peripheral Interaction System) 7Eff#a il dsHE AN BICHIH 2 A, FIIH
PIS AN IR AR Bk, 4 S BBl AR, 48 ARG 10 S P AR mi )32 R
73, Al A 2 I N AR I AR AR, A& MY R ERE . K
5T AN BB RR AR =, PIS X Ee (5 54534 B AR T 2 I Ah e b AT (6 FH
PIS (&5 LU B Falik e, JF iR PR E S .

FHI e (WDT)
& FNLETERE (IWDT)

IWDT (Independent Watchdog), *44f A8 7 L B~ {F 5E IWDT I, i #hasiil  32768Hz
LRC Bf5f, af AL IR A AR S, R sk, 27 M« &,

AT, e 2 ek s,
O WIHETERSE (WWDT)

WWDT (Window Watchdog), 1 RGiHEh PCLK AE i+t e, X Ficd 5 sl i
MEAE =4 WWDT B4z, AT FH TR 3 3 A sl AT o, B IRfE P &
ANHEOIRES .

FERBEAT, EE gRAs .
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2.2.4

2.2.4.1

2.2.5

2.2.5.1

2.2.5.2

2.2.5.3

2.2.5.4

V14

AhEREE O

BH¥WO (GPIO)

BRI A 16 AN SN, T LE 5] BT SOk C B Oy R\ B . RS SR
SERTFR ], AXEhRE Dk B, ERie R RE R, CMOS/TTL i Ak 4% DA A
BEBA AL RETE . HB 233 AT LS AR T e S A B A e T Re R ko
A3 SR T, BRGEE] 16 ASrh Il R . S AN I A T SRR A DMA Edf A% i
FIZh g

REEE RIBHEIE

I ITUREE (CRC)
CRC (Cyclic Redundancy Check) & k2% 1] L4745 il 42 2 T a0 % & (1) CRC 15

FHUAE £ Wis: CRC-CCITT, CRC-8, CRC-16 #il CRC-32

& CRC-CCITT: X®+x2+X°+1
O CRC-8: X2+ X2+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
BHEIESR (CALC)
BEINER (CALC) A LAHATFI7 iR fiE SN .

In#& 43 (CRYPT)
B4 o 5 A e 3 B T g R A o B 0 4 I 25 B S R, SRR IRRIE S AES.
DES/TDES.

ERPIE R ESR (TRNG)

HEFEHIECR 4 2% TRNG(True Randum Number Generator)mJ 427 1 o7 547 ELBE LA EL
8/16/32 {31 4T EFEHLEL -
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2.2.6 ERE
ES32F3696 #%1I MCU . | 2 M e dUE it as, 4 MEHEH dfl 2 MEATR 45 . Dfig
LB R -
ERSE . ‘ T
g TEOEE BUMAH OMAWR oo TAMAH
) b
T E I A% .
(AD16CAT) 16 i ENS 1~65536 SR 4 S
EF
) b
MRS 2 N
(GP32CAT) 32 4 G 1~65536 i 4 -
EF
) b
it R I % .
(GP16C4T) 16 fir ENS 1~65536 e 4 S
EF
A 2 N
(BS16T) 16 iz RS 1~65536 SCHF 0 R

® 2-2 ENESIIRE

2.2.6.1 B e 2% (AD16CAT)
T2 BR L ERT 3 (AD16CATO, AD16CATL). &2 sE I s vl ¥ A 55 FHAE 6 N iliiE
1 3 4 PWM. PWM B Mgt O BE X IR ] AT T . 25 40 i 2 o i 2 sife L3 B e s 28 0 B
HIRE.
AN, SgEm R sisss, L PWM Hit
e 2R S A e N g ER:, —RARCA A, CLUAR| RS ECEEE R B E R,

2.2.6.2 BH 32 frerfas (GP32C4T)
ES32F3696 #%1] MCU 77 2 /™l H e i) #8(GP32C4T0,GP32C4TL), ZER 4B & 4 4>
MAriEiE, A& LT IRE:
& AR
<O R
& PWM A GAZEH A R O
& ki H
I E I A T A b A R, —RERAMEA, DUARIRED B R H 1.
FEVRIE TR, 8 38 T R R 4

2.2.6.3 B 16 ALER 2% (GP16C4T)

ES32F3696 %41 MCU i 2 ANil ] & I 25(GP16CAT0,GP16C4T1), % Em 8l 4 4
SLEIE, HA&LUNINRE:

O HA e

V1.4 18/88
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2.2.6.4

2.2.6.5

V14

O it R

O PWM AR Gagkalir el a0

& ki H

T I T A e A, —RECAEA, DAk B D g SR B H
FEVRIE T, 28 R R A

HAER I (BS16T)

RF 2 LA R 4% (BS16T0,BS16T1). HT 16 £ i JE 11 Has 5l 7= A= 4 fih i oA
AN TAE

AERBET, E R4l .

SERF BT 9P THEEE (RTC)

RTC (Real Time Clock) £ BRIk AL i STANBY #5247 w] 3 i A 57 1 4% 14 B YR
WA R AR YR . SZ R SRAM 7 (] 128Byte, 71 STANDBY #ix T RA7-%
P,

ARG EAL (BRE IR LR BRI ARX RTC A& sk i) 4 A BUA A7 d57 AERE T

RTC RHAMB 32.768KHz SRR #s B0 IR, SCREHIThEE, 3R 28 e i i,
I b R BT 2
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2.2.7

2.2.7.1

2.2.7.2

2.2.7.3

2.2.7.4

2.2.7.5

V14

EE

NEREE R BB LR (12C)
SHF 2 % 12C (12C0, 12C1). 12C (Inter-Integrated Circuit) 25 122 1 /E iz 281 12C
AT LR 2 B D o e 4R 2 TR RE, ATDASHIFTA 12C B2RHs 1751 .
RIS o ESCRARAER PR, BI85 SMBus 2.0 #i%. EH AT 2R R,
A3 CRC ARANIGIUE. SMBus (RAFHLL) LU PMBus (YR ELRZE).,

12C SCRF DMA X R PO HEAT A2 %

EBATAMEEED (SPI/I2S)

S HF 3 #% SPI 10 (SPIO,SPI1,SPI2). SPI (Serial Peripheral Interface) 1] 54 ka%
PEREAT T/ TR FD ATl . % O RLE N B, EXFER T, el
SN MBS IR (LA E I AP (SCKD. ZEIRRE AL THRAEE F TIF. el T2
PG, QR T XN TR AL, Horh— 2% nE la #dE 2k, sifii il CRC &5
SEHL AT EEEAS . SPI S DMA X BT & 3% A S B 3E AT 164

B SPI RN SCRF 128 BNV UREThEE, AHEd R FE .

12S 2 1 SCFEPUFP & Aibr it 12S KAHARIHE, MSB X 55451E, LSB %5545, PCM #x
e o RS ZE ] LA 192kHz, 96kHz, 48kHz, 44.1kHz, 32kHz, 22.05kHz, 16kHz,
11.025kHz &% 8kHz (EiZ it P AT AR D . A PUAS ot Frig e iy vl (AT . £l
A DUR A DL R R Uk IS

& 16 AL AR AR — A 16 fr i TE I
O 16 SRR AR — > 32 AL TE M
O 24 SRR AE— S 32 AL IETE M
O 32 AR MR AE — > 32 LI TE M

BRARPW RS (UART)

W HF 6 % UART $10 (UARTO, UART1, UART2, UART3, UART4, UART5). UART
(Universal Asynchronous Receiver Transmitter) S7HF 5 4B 374 X T H 585
FIFZEE TS . UART SCREEFF R B3N E T RE. I HA2 4t 7 16 2R FE FIFO m42
B R IEBE R, WD STHT CPU k3. UART & FFZ fiilifE (RS-485), LIN
Rk ML), L ANEE T ArDASIR), LK E ShtfFiia ] (CTS/IRTS). Hi
UART4 1 UARTS 1] SZHER g RAgi .

HAY REHSR RN (BXCAN)

7 FF 1 % BxCAN # 1 (BXCANO) . BXCAN (Basic Extended Controller Area Network)
A5 CAN MZERATAE H . ZAMESCHE 2.0A f12.0B RAK] CAN #p, B1ELIEDH
CPU f# s s B REME NS, R ZEr gl BRE. Affoeese
PERIRIFH A, CAN il a2 (i A L B R Dh R SCRF CAN I [A) fid A 38845 7 28

BRHBTELZL (USB)

USB (Universal Serial Bus) #HL{E A4 /= USB EHL. 34448 H 2%, n 3% USB2.0
=i (480Mbps) EfEHMN, HIFF OTG.
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2.2.8

2.2.8.1

2.2.8.2

2.2.8.3

V14

USB FEIhREUN T :

O USB WA HI 8% S EnE  (480Mbps)/4niE (12Mbps) IR AL iR =
O FR A AUBAER TAE T NS A AR, 2 B EN TET USB ENUE;

O FR USB2.0 hSORYE Hh i i L% (480Mbps). i E 1L (12Mbps) Al
AR (On-The-GO) Frifk;

SCHFAE OTG AT 55— a2 A i/ 438 I B8 15 s

Y FEeiE R P SRP (Session Request Protocol) F1EHLH P HNP (Host
Negotiation Protocol) B {Z HHi;

SCHF A RhEEEAE SRR P AR S/ R D AR AR A

SCRFHADIRS R S D g 5

USB B A5 2 SCRFHOE R AT D) g

N & 4KB SRAM i i1 FIFO, 3C#F 11 Muijsi: EPOIN/OUT. EP1IN~EPSIN (Rx

Endpoints) il EPAIOUT~EP50UT (Tx Endpoints). ¥ fi K/Nk S HF 1024 775
¥, HA EPO MBZ%}J‘??EM%%‘J, Fowm s AN SCRF[E D AR S, TR, it
M =R S0 CPU it AHB 4217 ia) USB $55 il 83 5 HIPIR & 27 47
2L SRAM HdE /71 2% .

& X FFAE DMA XF FIFO il
ED

B (ADC)
YR 2 BRI He#: (ADCO,ADC1). ADC (Analog to Digital Convertor) & 12 fii4)
A IR B I B B Eﬁﬁ%ii 19 MEHEE, v JEJ%QE Eiﬂiﬁi)\m 16 4~
ANIES SAWEES . XEEIE N A/D FHral IR, L, FoR S RFE
R T ADC HI&E BAFAEALE— AN 2% 5804 W 5511 16 1 508 75 A7 2 v o

ADC B EABANE TR, SCVER A G A\ i o Sl 1 P B e X BIE b
PRECTER.

ADC 3 H5fih & DMA HE L5 1) 2 g

& O

SO0 0

s (DAC)

DAC (Digital to Analog Convertor) #5332 12 137 73 ¥ 5 o e KRAE 2 1] S RF 500ksps.
SHEPRFAACE . R DAC #4u@iE, B NEsHH . %?ﬁ%lﬁ%ﬂ“ﬁﬁﬁ—fﬁﬂ
B, AP AT IEVE D 1~128 SCRIE 5L = AR R SCHE PIS fill A F #eTh REFIIE IS DMA
T = .

B E (ACMP)

YFE 3 BEALLL R EE (ACMPO,ACMP1, ACMP2). ACMP (Analog Comparator) F-F
FCECPIAMEAME S LR IR o B IERRE A K T SO A Le s a2 4 1, 5 0004
H 0. e asin b E A B, 3 ANfeasEl T AR B = A AP .

ACMP 7 iR i ThRE
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ACMP T 7£ STOP #0 T T4,

2.2.8.4 iR EE R %E (TSENSE)

TSENSE (Temperature Sensor) AJAE -5 5 2k MBI B, R4 Fo R 3 3y s
B il FEAE i

V1.4 22/88
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ES32F3696 4 Tt
$IE EHUYH
3.1 HHE
3.1.1 LQFP100
X
Q 0 4 o o ® £ ~N © DY MmN~ © WS ™ Il Ngd gy %
S el PP i s 0FF S PF80P05%
S 8385853333328 8588388382 R
pE2[1 |1 . 751 _]vDD
PE3[ ] |2 74 T Jvss
PEa[ ] |3 73 |1 ] vRCAP
PEsS[ | |4 72 [T ] PA13/SWDIO
PpEs [ |5 71 ] JusB_DP
voo [ |6 70 ] usB_DM
pcis[ |7 69 [T ]vDbD33_USB
LOSC_IN/PC14 [ |8 68 | | ] USB_REXT
LOSC_OUT/PC15 [ |9 67 [T JusB_ID
vss [T _Ji0 66| | ]uUSB_VBUS
Pra[ 1 |11 65| | ]Pcs
HOSC_IN/PHO (12 ESBZ F3696 L X 64| [ |pc7
HOSC_OUT/PH1[ ] |13 63T ]Pce
MRST [ |14 62 ]pPD15
pco [T |15 L FPlOO 61 1 1pPD14
pci[[ |16 Q 60 | | ] PD13
pc2 [ |17 59 | T ] pPD12
pPc3[ |18 58 | ] pp11
Pr6 [ |19 57 | _T_]pPp10
VREFN/PH3 [T 20 56 1 ] PD9
VREFP/PH4 [ |21 55| | ]PDs
pr7 (122 54T ]pB15
pao 1|23 53 T JpBi4
PAL[] |24 52 [ ]pPB13
PA2[T |25 51 [ ]PB12
CERAABI T FIEEERILIITLIL LT e 2R
SEFFfgsofpeRbEBgidigaiges
Kl 3-1 ES32F3696 LQFP100 Jiiti &l
V1.4 23/88
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ES32F3696 %4 T/
3.1.2 LQFP64
X
£ S
3 2
TR RIS
S¢pRadrpeepeeeess
/. 3382888588389 3 83
voo[ [ |1 48[ T ] voD
pci3[ [ |2 47| 1] VvRCAP
LOSC_INPC14[ ] |3 46| T ] PA13/SWDIO
Losc_ouT/Pcis[ || 4 45 T ] USB_DP
HOSC_INPPHO |5 44" T usB_DM
HOSC_OUT/PHL[ | |6 43| ] vDD33_USB
el ES32F3696LT o
pco[ ] |s 41T Juss. D
Pci[ [ |9 40T usB_vBUS
pc2 [ |10 39 1] pcs
pca[ |11 LQFP64 38[ ] pc7
VREFN/PH3 [__|12 371 _] Pce
VREFP/PH4 [ | |13 36] | ] PB15
pa0 [T 14 35 1 ] PB14
PAL[ ] |15 34 1] PB13
pa2[ T |16 33[ [ ] PB12
52232V QILILERIBES
m O A < 1 O ~ ¥ 0N o 4 &N O «+4 n A
faadfssffeeeedaz ¢s
K 3-2 ES32F3696 LQFP64 Tt &
V1.4 24/88
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3.2 EHThEERE X

Pin Name

€:

ssemi

ruE

o

LEE } E

ALTO
(BALEZIRR)

ALT5

ES32F3696 % it

ALT6

B PE2 - PE2 UART2_TX ACMPO_OUT - TRACECLK EBI_A23
I 2 PE3 - PE3 UART2_RX ACMP1_OUT - TRACEDO EBI_A19
/| 3 PE4 - PE4 UART2_CTS ACMP2_OUT - TRACED1 EBI_A20
I | 4 PE5 - PES5 UART2_RTS - - TRACED2 EBI_A21
/| s PE6 - PE6 UART4_CK - - TRACED3 EBI_A22
1| 6 VDD - - - - - - -

, |, | PeisTAVPE PC13-TAMPE
RO_RTC RO_RTC
PC14/
3| 8 LOSC_IN PCl4 - - - - -
LOSC_IN
PC15/
41 9 LOSC_OuT PC15 - - - - -
LOSC_ouT
/| 10 VSsS - - - - - - -
/| PF4 - PF4 - - - - EBI_A4
PHO/
5 | 12 HOSC_IN PHO UARTO_TX - 12C1 SCL ACMPO_OUT -
HOSC_IN - - - -
PH1/
6 | 13 HOSC_OUT PH1 UARTO_RX - 12C1_SDA ACMP1_OUT -
HOSC_OUT - - - -
7| 14 MRST MRST - - - - - -
V1.4 25/88
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ALTO
(BArfEThRE)

Pin Name

ALTS

ES32F3696 %iE it

ADC_INO

8 | 15 PCO PCO - UARTL_TX SPI1_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 - UART1_CTS SPI1_MISO - - EBI_A2
ACMP_IN2
ADC_IN3

1| 18 PC3 - PC3 - UARTL_RTS SPI1_MOSI - - EBI_A3
ACMP_IN3

/| 19 PF6 - PF6 - - - - - -

12 | 20 | VREFN/PH3 VREFN PH3 - - - - - -

13 | 21 | VREFP/PH4 VREFP PH4 - - - - - -

I | 22 PF7 - PF7 - - - - - -
ADC_IN4 PAQ-WKUP-TA

14 | 23 | PAO-WKUP GP32C4TO_CH1 UART5_CTS AD16CAT1 ET | GP16C4TL CH1 | GP32C4T0_ET -
ACMP_IN4 MPERL_RTC - - - - -
ADC_IN5

15 | 24 PAL - PAL GP32C4TO_CH?2 UART5_RTS - GP16CAT1 CH2 - -
ACMP_IN5
ADC_IN6

16 | 25 PA2 - PA2 GP32C4TO_CH3 UART5_TX - GP16CAT1_CH3 - -
ACMP_IN6
ADC_IN7

17 | 2 PA3 - PA3 GP32CATO_CH4 UART5_RX - GP16CAT1_CH4 - -
ACMP_IN7

18 | 27 PFO - PFO - - - - - -

V1.4 26/88
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Pin Name

ALTO

(BArfEThRE)

ES32F3696 % it

19 | 28 PF1 - PF1 - - - - - -
ADC_IN8
20 | 29 PA4 - PA4 - UART5_CK - - SPI0_NSS EBI_A4
DAC_OUTO
ADC_IN9
21 | 30 PAS PAS - QSPI_NSS3 - 12C1_SCL SPI0_SCK EBI_A5
DAC_OUTL
2 | 31 PAG ADC_IN10 PAG AD16CAT1_BRK GP32CAT1 CH1 | AD16CATO BRK |  12C1_SDA SPI0_MISO EBI_A6
AD16CATO_CH1
23 | 32 PA7 ADC_IN11 PA7 AD16C4T1_CHIN GP32C4T1_CH2 N - 12C1_SMBA SPI0_MOSI EBI_A7
24 | 33 PC4 ADC_IN12 PC4 - - UART3_TX SPI2_NSS - EBI_AS
25 | 34 PC5 ADC_IN13 PC5 - - UART3_RX SPI2_SCK - EBI_A9
AD16C4TO_CH
2 | 35 PBO ADC_IN14 PBO GP32CAT1_CH3 AD16CAT1_CH2N UART3_CTS SPI2_MISO o VSYNC1
AD16C4TO_CH
27 | 36 PB1 ADC_IN15 PB1 GP32CAT1_CH4 AD16CAT1_CH3N UART3_RTS SPI2_MOSI N VSYNC2
28 | 37 PB2 - PB2 - - - - QSPI_NSS1 VSYNC3
/| 38 PE7 - PE7 AD16C4TO_ET - UART4_CK - ACMP2_OUT EBI_D4
/| 39 PES - PES AD16CA4TO_CHIN - - - - EBI_D5
/| 40 PE9 - PE9 AD16C4T0_CH1 - - - - EBI_D6
I o4 PE10 - PE10 AD16C4TO_CH2N - UART4_TX UART3_TX PIS_CHOP EBI_D7
|| 42 PE11 - PE11 AD16CATO_CH2 - UART4_RX UART3_RX PIS_CH1P EBI_D8
/| 43 PE12 - PE12 AD16C4TO_CH3N - UART4_CTS UART3_CTS PIS_CH2P EBI_D9
V1.4 27/88
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IS LA L LR | R E832F3696 ﬁ%%ﬂﬂ‘

ALTO
(BArfEThRE)

Pin Name

/| 44 PE13 - PE13 AD16C4TO_CH3 - UART4_RTS UART3_RTS PIS_CH3P EBI_D10
I | 45 PE14 - PE14 AD16CATO_CH4 - - - - EBI D11
I | 46 PE15 - PE15 AD16C4TO_BRK - - - - EBI D12
29 | 47 PB10 - PB10 GP32C4T0_CH3 UARTO_TX - 12C1_SCL QSPI_102 EBI_A10
30 | 48 PB11 - PB11 GP32C4T0_CH4 UARTO_RX - 12C1_SDA QSPI_103 EBI ALl
31 | 49 VSS - - - - - - - -

32 | 50 VDD - - - - - - - -

33 | 51 PB12 - PB12 AD16C4TO_BRK - SPI1_NSS 12C1_SMBA QSPI_NSS0 EBI_A12
3 | 52 PB13 - PB13 AD16C4TO_CHIN UARTO_CTS SPI1_SCK - QSPI_SCK EBI_A13
35 | 53 PB14 - PB14 AD16C4TO_CH2N UARTO_RTS SPI1_MISO - QSPI_I00 EBI_Al4
36 | 54 PB15 - PB15 AD16C4TO_CH3N - SPIL_ MOSI | USB_DRWBUS | QSPI 101 EBI_A15
I | 55 PD8 - PD8 - - - UARTO_TX QSPI_102 EBI D13
I | 56 PD9 - PD9 - - - UARTO_RX QSPI_103 EBI_D14
|| 57 PD10 - PD10 - - - - - EBI_D15
/ 58 PD1L - PDI1 - - - UARTO_CTS USB‘TWBU EBI_A16
/| 59 PD12 - PD12 GP16C4T0_CH1 - - UARTO_RTS - EBI_AL7
/| 60 PD13 - PD13 GP16C4T0_CH?2 - UART3_RX - - EBI_A18
/| 61 PD14 - PD14 GP16C4T0_CH3 - UART3_TX - - EBI_DO
I | 62 PD15 - PD15 GP16C4T0_CH4 - - - - EBI_D1
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ALTO
(BArfEThRE)

Pin Name

ALTS

ALT6

ES32F3696 % it

37 | 63 PC6 - PC6 AD16C4T1_CH1 GP32C4T1_CH1 - - - -

38 | 64 PC7 - PC7 AD16CATL_CH2 GP32C4T1_CH2 - - - -

39 | 65 PC8 - PC8 AD16CAT1_CH3 GP32C4T1_CH3 - - PIS_CH2P -

4 | 66 | USB_VBUS USB_VBUS - - - - - - -

4 | 67 USB_ID USB_ID - - - - _ _ _

42 | 68 | USB_REXT USB_REXT - - - - - - -

43 | 69 | VDD33 USB | VDD33 USB - - - - - - -

44 | 70 USB_DM USB_DM - - - - - - -

5| 7 USB_DP USB_DP - - - - - - -

46 | 72 PALY SWDIO PAL3 UARTL_TX - - - - -

SWDIO

47 | 13 VRCAP - - - - - - - -

/| 74 Vss - - - - - - - -

48| 75 VDD - - - - - - - -

49 | 76 PAL4: SWCLK PA14 UARTL_RX - - - - -

SWCLK -

50 | 77 PA15 - PAL5 GP32C4T0_CH1 SPI2_NSS SPI0_NSS GP32C4T0_ET HSCO -

51 | 78 PC10 - PC10 - UARTL_TX - UART2_RTS - EBI_NE2/EBI_NCE3
52 | 79 PC1L - PC11 - UART1_RX - UART2_CTS - EBI_NE3
53 | 80 PC12 - PC12 - UARTL_RTS - UART2_TX - EBI_NE4
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ALTO
(BArfEThRE)

Pin Name

ES32F3696 % it

/ 81 PDO - PDO - - - - - EBI_D2

/ 82 PD1 - PD1 - - - - - EBI_D3
54 83 PD2 LVDIN PD2 GP32C4TL_ET UART1_CTS - UART2_RX - DCLK

/ 84 PD3 - PD3 GP16CATL_ET - SPI0_SCK UART5_CTS - EBI_CLK

/ 85 PD4 - PD4 - - SPI0_MISO UARTS_RTS - EBI_NOE

/ 86 PD5 - PD5 - UART1_TX - UARTS5_TX - EBI_NWE

/ 87 PD6 - PD6 - UART1_RX - UARTS5_RX - EBI_NWAIT

/ 88 PD7 - PD7 - - SPI0_MOSI UART5_CK - EBI_NE1/EBI_NCE2
55 89 PB3 - PB3 GP32C4T0_CH2 SPI2_SCK SPI0_SCK UART2_TX TRACESWO -
56 90 PB4 - PB4 GP32C4T1_CH1 SPI2_MISO SPI0_MISO UART2_RX PIS_CHOP HSYNC1
57 91 PB5 - PB5 GP32C4T1_CH2 SPI2_MOSI SPI0_MOSI [2CO_SMBA PIS_CH1P EBI_A24
58 92 PB6 - PB6 GP16C4T0_CH1 UART4_TX - 12C0_SCL PIS_CH2P EBI_A25
59 93 PB7 - PB7 GP16C4T0_CH2 UART4_RX - 12C0_SDA PIS_CH3P EBI_NADV
60 94 PH2-BOOTO - Booro/ - - - - - -

PH2

61 95 PB8 - PB8 GP16C4T0_CH3 CANO_RX UARTS5_RX 12C0_SCL - HSYNC2
62 96 PB9 - PB9 GP16C4T0_CH4 CANO_TX UARTS5_TX 12C0_SDA - HSYNC3

/ 97 PEO - PEO GP16C4TO_ET UART4_CTS UART5_CK [2CO_SMBA - EBI_NBLO

/ 98 PE1 - PE1 - UART4_RTS - - - EBI_NBL1
63 99 VSS - - - - - - - -

V14 30/88

R © L 2 B L T AT R A W)

http://www.essemi.com



ES32F3696 % it

ALTO

Pin Name ALT5 ALT6
(BEALfEZhER)

64 | 100 VDD - - - - - - - -

*£ 3-1 ES32F3696 I HIThfeE X

V1.4 31/88
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V14

AT AFEARHNE

OXEOOF FFFF

OXFFFF_FFFF|

0xE000_0000

OXDFFF_FFFF|

0xC000_0000

OXBFFF_FFFF

0xA000_0000
OX9FFF_FFFF

0x8000_0000
OX7FFF_FFFF

0x6000_0000

OXSFFF_FFFF

0x4000_0000

OX3FFF_FFFF

0x2000_0000

ROM Table |o,£q0F F000
External PPB OXE004 2000
Reserved  |0xE004 1000
TPIU 0xE004 0000
Reserved  |0xE000 FO00
System control |oxE000 E000
Reserved  |oxE000 3000
FPB 0XE000 2000
bwT 0XE000 1000
™ 0xE000 0000
512MByte Reserved
Cortex-M3's
private EBI registers
peripherals
QSPI FLASH
EBI bank3
512MByte Not NAND2
used EBI bank2
NAND1
EBI bankl1
NOR/PSRAM4
512MByte EBI EBI bankl
register NOR/PSRAM3
EBI bankl1
NOR/PSRAM2
512MByte EBI EBI bank1 0x6000 0000 -
bank3/QSPI NOR/PSRAM1 |
FLASH OX5FFF_FFFF
Reserved
0x4009_0000
0x4008_FFFF
512MByte EBI AHB
bankl & bank2 0x4008_0000
0x4007_FFFF
APB2
0x4004_0000
512MByte 0x4003_FFFF
Peripherals APB1
0x4000_0000
512MByte
SRAM Ox3FFF_FFFF
Reserved

0x2001_8000

OX1FFF FFFF

512MByte code

Up to 96KByte
SRAM

0x2001_7FFF

0x2000_0000

0x0000_0000

Reserved

OX1FFF_FFFF
0x1100 2000

8KByte BOOT
ROM

0x1100_1FFF
0x1100_0000

Reserved

0x10FF_FFFF
0x0008~0800

2KByte FLASH
INFOR

0x0008_07FF
0x0008_0000

Up to 512KByte
FLASH

0x0007_FFFF

0x0000_0000

0XA000 1000 - OXBFFF FFFF
0XA000 0000 - 0XAQ00 OFFF
0x9000 0000 - 0X9FFF FFFF
0x8000 0000 - 0X8FFF FFFF

0x7000 0000 - OX7FFF FFFF

0x6C00 0000 - OX6FFF FFFF

0x6800 0000 - 0x6BFF FFFF

0x6400 0000 - 0x67FF FFFF

O0X63FF FFFF

K 41 fEffasmest
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B5E HARE

5.1 HE/MEFBRARME. #AEE

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.

V1.4 33/88
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ES32F3696 #di it
5.2 SHHEE
LOSC_IN g@
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
J_ i VSS
I 1uF VSS
= vbD I ]
Anaolog
VSS Module
VREF g
T i VREFP |
I S S ADC)
T T
1 VREFNﬁﬁ 4
B 5-1 SR
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
V1.4 34/88
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5.3 HREMNR

VSS

K 5-2 HNE

V14 35/88
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5.4 SHIRESHK
DA 2 it P 2 (A R S S A, el s T Al S P Ak A AR

5.4.1 HWESH

s ¥ 15 &/ ME BAE L XA
VDD O FEHLE - -0.3 7.5 \Y
VIN i MR NGNS - -0.3 VDD+0.3 \Y

| AVDDX| % VDD i 1) 22 1E - - 50 mvV

[VSSx - VSS| | & VSS i 2 [A] ) 7218 - - 50 mV
VDD33_USB USB HJA - -0.3 3.9 \Y;
VEesp k=0l GENY - WS LK “ESD R KAUEME” \Y

® 51 WRABESH

5.4.2 HHESH

s ¥ A B/ME BAE XA
lvop M4 VDD [ R - - 100 mA
lvss A VSS (1R - - 100 mA

s EVACER € Th T D) - - 20 mA
FERL (it D - - 20 mA

lvbp33 uss 4 VDD33_USB L HL - - 40 mA
I aTcH /O [ Lt - 100 300 mA

*® 52 WRABHSH

5.4.3 IS

Tste AR E - - 65 150 C
T, 5 - - 125 C

* 5-3 MRIRHSH

V1.4 36/88
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5.5 BITH&M

5.5.1 &17%H

fioira” P AHBL 2 25 i e i - - 96 MHz
fiowr” 5 AHB2 S 28I 4% - - 96 MHz
fecLk1 N HE APBL Sl 2R B R - - 96 MHz
fecLk2 N HE APB2 sl 2R B R - - 24 MHz
VDD FELYJR FAL - 2.6 5.5 \Y
VvDD33_USB USB 5 - 3.0 3.6 Y,
Ta IR - -40 85 C
T, g - -40 125 T

% 5-4 O IEE BT

#1: REAKLL 72~96MHz IZ1TH, R FLASH 17 056 R [ 222008 3 AN RGER 8 A H (FLASH_W>=3);
ZRGENIZLL 48~T2MHz 12178}, 2R FLASH Vi IS4 (B 22008 2 R G 8AH (FLASH_W>=2);
RANIZLL 24~48MHz 1217, ZER FLASH Ui 08545 (B 2250 1 ARG B EH (FLASH_W>=1),

5.5.2 _EHMHEESEEZM

VDD FHHA
Vstart - 0 200 mV
I
t VDD FA#EZE | 2% 5.2 FH 100 - us/V
VoD VDD F# % | 2% 5.2 &5 100 - us/V

* 5-5 T LA EIN S HO AT

5.5.3 REAMEFEEEERESSH

Veos HEMAEEEMNRE | L, Ta=25C - 1.85 - v
(N FiH, Ta=25C - 1.75 -
VpoRrHysT Vpor H IR - - 100 - mvVv
BORVS=00LL | 15 2.45 2.70
(BT
B‘Eﬁ:@i‘?‘;” 214 2.44 2.49
7 AV Yl:l
VBor Veor FEE AL+ EORVS=0100 \Y
Lt 2.35 2.64 201
BORVS=0100 | 5 45 2.63 2.84
CREEHD
V1.4 37/88
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. B
iR=2 ¥ &4 B/ME HRI(E BAE fr
BORVS=0101 |, ¢ 2.84 3.1
(EAHD ' ' '
BORVS=0101 |, 3 2.83 3.10
@y ' ' '
BORVS=0L10 |, 4 3.04 3.31
(EA ' ' '
BORVS=0110 |, _,, 3.03 3.30
CFERI ' ' '
BORVS=0111
\ 2.94 3.23 3.50
(EFA
BORVS=0111
\ 2.92 3.22 3.43
CFRERD
BORVS=1000
\ 3.14 3.42 3.71
(EFAH
BORVS=1000
\ 3.11 3.41 3.69
CFFRERD
BORVS=1001 | 5 43 3.62 3.91
(EAHD ' ' '
BORVS=1001 | 5 43 3.61 3.89
CFERID ' ' '
BORVS=1010 | 5 .3 3.81 4.10
(EAHD ' ' '
BORVS=1010 | 5 o 3.80 4.09
CFERI ' ' '
BORVS=1011
\ 3.72 4.00 4.29
(EA
BORVS=1011
\ 3.71 3.99 4.28
CFRERD
BORVS=1100
\ 3.91 4.20 4.48
(EA
BORVS=1100
\ 3.90 4.19 4.47
CFRERD
BORVS=1101 | 430 e
(EA ' ' '
BORVS=L101 | 09 4.38 4.66
CFERIE ' ' '
BORVS=LI0 | ) o9 4.58 4.90
(EA ' ' '
BORVS=L10 | 4.57 4.89
CFERI ' ' '
BORVS=1111 | 4.43 4.78 5.07
V1.4 38/88
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. B
iR=2 ¥ &4 B/ME HRI(E BAE fr
(EAHD
BORVS=LILL | ) 45 4.77 5.06
CFERI ' ' '
VBORHYST[l] Vgor HLEIR i - - 10 - mV
LVDS=0010 1, 2.68 2.95
(EAHD ' ' '
LVDS=0010
e 2.33 2.65 2.01
LVDS=0011
) 2,57 2.86 3.15
(EFA
LVDS=0011
CREE 253 2.83 3.11
LVDS=0100
) 2.75 3.06 3.34
(EFA
LvDS=0100 1, _, 3.03 3.31
CFERI ' ' '
LVDS=0101 2.97 3.25 35
(EA ' ' '
LVDS=0101 2.92 3.23 3.5
CFERI ' ' '
LVDS=0L10 1 516 3.42 3.73
(EA ' ' '
Vv LVD H T b {55 LVDS=0110 Vv
o AL ) 3.11 3.39 3.71
CFRERD
LvDS=0111 3.36 3.64 3.93
(EA ' ' '
LvDS=0111 3.34 3.61 3.90
CFRERD ' ' '
LVDS=1000
) 3.54 3.83 4.13
(EFA
LVDS=1000 | 5 o) 3.80 4.09
CFERI ' ' '
LVDS=1001 3.72 4.02 4.32
(EA ' ' '
LVDS=1001 3.72 3.99 4.30
CFERI ' ' '
LVDS=1010 | 5 g9 4.20 4.50
(EA ' ' '
LVDS=1010
) 3.80 4.18 4.48
CRFRERD
LVDS=1011 | 4.09 4.4 4.70
V1.4 39/88
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0 ) ¥
iR=2 28 5 B/ME LRI BAE A
(EAHD
LvDS=1011 4.08 4.37 467
CFERI ' ' )
LVDS=1100 1 g 4.60 4.91
(EA ' ' )
LVDS=1100 1) 57 4.57 4.87
CFERI ' ' )
LVDS=1101 1 ) 46 4.80 5.09
(EFA ' ' )
LVDS=1101 1 ) 45 4.77 5.06
@AY ' ' )
VivoHysTH Vyvp HLE IR - - 30 - mV
\V/Se——— POR & {7 i H 38 ZE - - 200 - us
* 5-6  EALFIE YRS PR S S
VE L TS AR EI A S
V1.4 40/88
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5.5.4  H ¥R
O TEFER R R BRI, MR, s Ak, SMMAECE, s TR

4

AL 7E LR 4 T A

Uil

& A O AT RPAPIRAS EE AR (EE B, et
& TRFRIB TGO T B A ek M
<&
&
<&

FLASH R i) ZE45 i8] Ry 3 ANE 8 JE 3
FLASH FiHUE I 5

AR RERT, fecLki=Thewk/2,frcLka=TheLk/4

HAE
Ta=25°C,VDD=5V

96MHz 24.6

72MHz 19.8

48MHz 14.0

HOSC H &l 36MHz 11.0

RERN A 24MHz 7.6

20MHz 53

8MHz 2.7

o RUN ## 2, 4MHz 1.9 A

HLIL 96MHz 8.1

72MHz 6.3

48MHz 4.6

HOSC H+ &l 36MHz 3.8

B M2k Ik 24MHz 3.0

20MHz 2.6

8MHz 1.6

4MHz 1.3

# 5-7 FEFLE FLASH Lig 47 i B e
VE: DA BB T FLASH Ui I A5 R )9 3 i i 1 -
V1.4 41/88
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Eastsoft.

fHCLK ﬂ‘iﬂ{a
TA=25°C,VDD=5V

96MHz 21.1

72MHz 16.0

48MHz 11.2

HOSC I 36MHz 8.9

RERN A 24MHz 6.3

20MHz 54

8MHz 2.8

o RUN ## 2, AMHz 2.0 A

HLIL 96MHz 8.6
72MHz 6.8

48MHz 4.9

HOSC i & 36MHz 4.2

EEEN &I 24MHz 3.2

20MHz 2.9

8MHz 1.7

4MHz 1.3

#* 5-8 TP SRAM LigA7 i i) iR

T BLEINR{ESE T SRAM U7 7] S5 AR 18] 9 O AN B 4

V1.4 42/88
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fucik — ﬂ‘ﬁ{% B
TA=25°C,VDD=5V

96MHz 17.0
72MHz 13.1
48MHz 9.1
36MHz 7.1
HOSC K &5 24MHz 5.2
FIr A B AE e 12MHz 3.4
FLASH J73 R 5 6MHz 2.3
2 MHz 1.5
1 MHz 1.3
500KHz 1.2
125KHz 1.2

96MHz 4.7 mA
72MHz 3.8
48MHz 2.9
32MHz 2.5
HOSC I} 24MHz 2.1
Fr A A Ik 12MHz 1.7
FLASH A= R 6MHz 1.5
N 2 MHz 1.1
oo SLE;':;E‘EE 1 MHz 1.0
500KHz 1.0
125KHz 1.0
96MHz 16.8
72MHz 12.8
48MHz 9.0
32MHz 7.0
HOSC i & 24MHz 5.2
B A B AE RE 12MHz 3.3
FLASH AFEHLIEE 6MHz 2.2
2 MHz 1.4

1 MHz 1.2 mA
500KHz 1.2
125KHz 1.0
96MHz 4.6
i 72MHz 3.6
HOSC mwﬁ 28MHz -8
RN &S oMMz >3

FLASH Ayl it '
24MHz 2.0
12MHz 1.5
V1.4 43/88
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fhcw TA=25'C,VDD=5V
6MHz 1.4
2 MHz 0.9
1 MHz 0.9
500KHz 0.9
125KHz 0.9

# 5-9 SLEEP Bz H ittt

e DLENRESE T FLASH U7 1) (A5 AFIN [8) 2 3 AN A, 8% T SRAM 1 [] OSE A7 I8 )y O AN i 3

HAE
VDD=3.3V VDD=5.0V VDD=5.0V
Ta=25C Ta=25C TaA=851C
T 1.2V LDO
e AR 2
Tk 1.8V LDO 133 142 262 uA
LP #:(

o STOP1 | #M&IFE
HEEHR | 324 1.2V LDO

L AR =

F 1% 1.8V LDO 65 67 137 uA

LP K

AMAE A

# 5-10 STOP1 #F R e

VDD=3.3V VDD=5.0V VDD=5.0V

Ta=25C Ta=25TC Ta=85C

T 1.2V LDO
Wi

F1§ 1.8V LDO
LP K

Tk 1.2V LDO
STOP2 & | #ERFA

Voo | e | 8% 1.8V LDO 35 35 200 uA
YR

Fi% 1.2V LDO
R

4§ 1.8V LDO
K

54 54 300 uA

30 30 180 uA

# 5-11 STOP2 #z0F Bk

V1.4 44/88
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ARG
VDD=3.3V VDD=5V VDD=5V $ﬁ£
Ta=25TC Ta=25C Ta=85C

RTC,LOSC T4k 2.6 3.2 8 uA

I STANDBY RTC,LOSC

VDD
15 R ' 1.4 2 7 uA
TR R

# 5-12 STANDBY His{ T H s

vE: STANDBY #0 NI R, &3 T PINL 5HAD VDD fR£:4) 0.3V JEZ MR &4 T 45311 .

L
Ta=25°C,VDD=5V
Ihosc HOSC Hiit 4MHz 190
e HRC Hijil 24MHz 160
HRC HiJil 2MHz 28
lLosc LOSC Hiji 2
ILre LRC Hiji 1
lpLL PLL (48MHz) Hiiit 600
laoc! ADC Hjit 80 uA
Ipac DAC Hiit 100
lremp TEMP & i 90
ItrnG TRNG Hii 150
lsor BOR Hijit 0.5
lvo LVD Hiji 0.5
|aD16CAT AD16CAT Hi 6
lcpiscat GP16CAT Hiji 5
lep32caT GP32CAT Hiit 7
lgs16T BS16T Hiji 2
lcre CRC Hiit 1 UA/MHz
li2c 12C HLiiL 4
Ispi SPI Hii 5
luarT UART HLR 4
lcan CAN Hijji 8
#* 5-13 HEE ARG N R
7E 1: ADC DHFEMIAS& N : VDD=5V, Fapccik=24MHz [ HI P93 2V 2%,
V14 45/88
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ShERI BRIR LSS

& SR\ S I BRI R SR PR

ES32F3696 %5 it

w5 S &1 B/ME HEME BXKE B
PN N D
fuosc ext ;iﬂim)\mﬁlﬁ B B 1 B 24 MHz
HOSC_IN % A\ W51 ~ _
VHosc _HigH e o S o 0.7vDD VDD \Y
HOSC_IN i A\ 80 1) . .
V Hosc _Low s VSS 0.3vDD V
. HOSC_IN fryfi N B B 20 _ _ ns
WIDTHHOSE | e el P A Pl S0
HOSC_IN # N\ H, VSS<HOSC_IN
lLEAKAGE HOSC <\VDD - - 1 uA

# 5-14  HREEN EE B RS2
& SN NG B AR A R R TR

w5 S %4 B/ME  HEME BKE B
S LN DA
flosc_ext ;iﬂiﬁ])\ﬁﬁﬁﬁ ’ - - 32.768 - KHz
LOSC IN Hi A&
Vioscon | e WA - 07vDD | - VDD | Vv
LOSC IN #i A/
Viosc Low e EE_HS MAHIE - VSS - 0.3vDD V
LOSC_IN K& ¥ B ) )
twipTH_HOSC T 100 ns
VSS<LOSC IN
lLeakace_Losc | LOSC_IN i N\ H <VDD - - - 1 uA
#* 5-15 A AR N R 2 2
V1.4 46/88
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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 .

FEN I, Ik

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 ¥ 23 B/AME MR BRKE B
SM R AR
fhosc i J B’;}Fﬁ;}%@ 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.
! %igjﬁf% HOSC_IN= VSS - : 500 uA
§ i 30pF %
Gm TRy esits S Jazh - 35 - mA/N
. VDD #45E
t =3 Sat _ _
START_HOSC vz 2% )3 B[] AMHzZ G Th=25°C 8 ms

* 5-16  HMABREER G N PR ES HL

i1
i 2:

DAL i e e s 1) 3 7 A [ T 2 g

£ 3:
i 4

HMESRG RS HOE S 2 b IR B R IR Al i
Om AT RHER B RS HL

FERFIDIR A A BB B R 9 IV R A, BB B n e P B LB S5 2
tsTART_Hosc IR w HAI ARG E I 1], 4 02 I8 RE IR 35 s 1A 0 iy 1 5 — ORI B X BB o) i fE &

TR Ay Y

HOSC_OuUT !

K 5-3  AhESEE IR e R

7 10 Rexr BGPTSR IR AR o

V14

47/88
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2. BRIEFEAMET 16MHz i, #EFERA ESR AET 30 Q ()RR, HikH Cui,Cl B1H /T 5pF;

& SMERGESRG N Gl iR Eb IR )
HRERRIESR G I B il 32.768KHZz [ b iR Bl R diR o 3 i FENIHTHR, IR a5 EH
BB B AU EAS R AT RENT, USR5 5 R AR IRAE RE I 1] e /DN o

fLosc_in IRz - - 32.768 - KHz
GEIES
Re J LB - - 12 - MQ
Cu,Cr2 SRR - - 12 - pF
| MR IR AR5 VDD =3.3V, ) ) 3 A
9Bl HL LOSC_IN =VSS
Im R s T - - 5 - UAN
VDD %25, Ta=25TC - 1 - S
t HRe 2 Z 1] :
START_LOSC R IE| VDD F47E, To=-40C B 3 _ s

£ 5-17  AMAGER G I R

£ 1: tstart Losc AR &% KR ARAGE I 1], 4802 B AFAE REIR 7 &% 282 8 i h 2 — B I X BOWI A - izl = K]
sty A B 2 ) 1 6 A [ T S 35 14022

T 2: AMENRG 8 S 805 S 75 R s B IR ARG R

T 3 gm AEET A RIHMERBIRISH.

Re SR R
| i :
1] :
CL :

LOSC IN Dc LOSC_OuT

AR 2 v

K 5-4  HMEBARER G 4% E 5 K

V14 48/88
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5.5.6 WEHHFEHSSH
¢  HNEEHE RC Ry 2%
s S &4 B/AME HAE BAE LT
; SIS 24MHz - 24 - MHz
FIRC DS 2MHz - 2 - MHz
Duty 2= - 45 50 55 %
ACC HRC 24MHz | Ta=—40 ~ 85 °C - - 3 %
HRC24M *%g}g TA=250C — - 1 %
ACC HRC 2MHz | Ta=—40~85°C - - 3 %
HRC2M K TA=25°C - - 1 %
24MHz - 20 200 us
t M| R faE e E
START_HRC | HCIRAGE I A Mz - 0.05 500 ms
L HRC Hii 24MHz - 160 - UA
PP HRC Hiji 2MHz - 25 - UA
# 5-18 WHEPEH#E RC IRy a4
V1 TR RHEARIR A B

¢ HNEEHE RC IR %% (32.768KHz)

B/ME
fLRC fﬁﬁz’é - - 32.768 - KHz
Ta=—40 ~ 85 °C - - 10 %
ACC LRC %5
HRe FE Ta=25°C - - 2 %
tSTART_LRC[ll AR AR E I (1] - - 60 - us
|DD[1] LRC i - - 0.8 - uA
# 5-19 WHMKE RC #3245k
L ETS R RIHES BN RS S
& WEBGE RCREH % (10KH2)
w5 S %4 BME BRBE BAE BAL
fuLre pES - - 10 - KHz
Ta=—40 ~ 85 °C - - 30 %
ACC ULRC 5%
vhRe e Ta=25°C - - 10 %
tSTART_ULRC[l] LR AR E I [A] - - 200 - us
lop™ ULRC HLifi - - 90 - nA
# 5-20 WHEGEBEAKE RC HRy 2 4rE
E L A TSR HEARI RS SE.
V1.4 49/88

RSB FTAT © L3 AR BB e e L 1 PR 24 ]

http://www.essemi.com




Eastsoft. | essemi

ES32F3696 ¥ Tt
5.5.7 BiHEFHESSHE
a2 ¥ %4 B/ME HAEE  BRAE B
. PLL % N\ B TA=25C 3.6 4 4.4 MHz
PN PLL S Al 5 2 L TA=25C 45 50 55 %
fPLL_OUT[l] PLL % A5 e {54 Ta=25°C 36 — 96 MHz
tLock PLL 4 5E i 8] Ta=25TC — 15 — us
* 5-21 PLL HE S
VL T IEE A fo W ASEOHR RS, BFISE PLL fHHik.
V1.4 50/88
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ES32F3696 H4EF it
5.5.8 FLASH S SH
L= S &1 BME  HAEE  BRAE L
terog' YRR (7] Ta=-40 ~ 85°C - 30 - us
tERASE[l] ﬁ%%ﬁﬂ‘ [EJ Ta=-40 ~ 85°C - 2 - ms
twe’ FFX 28k | Ta=-40-85°C - 10 - ms
BRHURA - - 120 | uA/MHz
Ta = -40 ~ 85°C
Zp FELRE
SRR ) ) 38 A
Ta =-40 ~ 85°C
ﬁ ZIN //: b
T . %E)ﬂﬁsi;c i i 2 mA
A=-40 ~
Iop™ THFEHLIR o
B s
- - 2 mA
Ta=-40 ~ 85°C
SRR ~ 200 ~ UA
Ta =-40 ~ 85°C
/==
R ~ 25 _ UA
Ta =-40 ~ 85°C
Neno™ | BRBRIFE N Ta=25°C 100K - - Cycles
trer B AR T 7] Ta=-40 ~ 85°C 10 - - Years
£ 5-22 B RRME
VE L BT A E AR A2
VE 20 B THRREALI A S
V1.4 51/88
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5.5.9 HHHAME

5.5.9.1 FE R A R

s 28 s EH

VDD=5V, Ta=25°C, fHCLK=24MHZ;
Q Al N,
Veeso | FEARGZEELM 1O Ht kbR & RS HE IEC 61000-4-2 2A

R . N VDD=5V, Ta=25°C, fHCLK=24M Hz,
vV | ;EE.M»/ S e Y . o 4A
=T LR 38 IEC 61000-4-4

* 5-23 EMS &3

5.5.10 HESBRAHEH
5.5.10.1  #EEBIH

=2 SH &4 E% BAME  BAL
B IE (A Ta=25CiBEhrUE
Vv LASS 2 Vv
ESDHEM N ED) Mil-Std-883J Method 3015.9 CLASS 3000
HHEBRHRIE (58 Ta=25CiB1EhrUE
Vv LA 2 Vv
ESDEDM 1 oy g p et ) ) ANSI/ESDA/JEDEC JS-002-2018 | CHASS €3 | 2000

#* 5-24 ESD i K#EE

5.5.10.2 #&HES

N Ta=25 °C, HfEHriE JEDEC STANDARD
LU BB A fabn e Class I A

NO.78E NOVEMBER 2016

# 5-25 LU f RAEM

V1.4 52/88
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5.5.11 /O ¥ O A4
L= S &1 B/ME  HEMHE  BRKME B
1/O %y | = ~ °
WINKHES | Ta=-40~+85°C B B oy v
HJE (CMOS) | VDD=5V
v T =—40 ~ +85 °C . ) 08 v
- /O Hi M | VDD=5V '
HUE (TTL) | Ta=-40~+85°C ) ) 0.6 v
VDD=3.3V
1/O i\ i H S = ~ °
FIAETLT | Ta =40 - 485 °C 0.7xVDD | - - v
HJ+ (CMOS) | VDD=5V
v T =—40 ~ +85 °C ’0 ) ) v
" /O i N | VDD=5V '
HE (TTL) Tp =40 ~ +85 °C 18 v
VDD=3.3V
VDD=2.5V VOL=0.2 V 06 08 10 A
/O % K H P K5 0 ' ' '
(IKZ 0 = =0.
XA 0) VDD=5V YOL 0.4V 08 10 15 A
UKz 0
VDD=2.5V VOL=0.2 V 04 33 38 A
/O % UK HL T IXzh 1 ' ' '
(IEEhRE R 1) VDD=5V VOL=0.4V
A B 7.2 10.1 1.1 mA
| Xz 1
o VDD=2.5V VOL=0.2 V -0 00 138 A
/O %y K FE~F Xz 2 ' ' '
(IEEhHE R 2) VDD=5V VOL=0.4V
A ) 21.4 30.2 440 | mA
Xzl 2
VDD=2.5V VOL=0.2 V 18.2 25 6 309 A
/O % A H P UKzh 3 ' : :
(IKZ 3) VDD=5V VOL=0.4V
WA ) 38.2 53.2 86.0 | mA
UKz 3
VDD=2.5V VOH=2.3 V 0.0 o1 0.2 A
/O iy th & HEF UKz 0 ' ' '
(IKZ 0 = =4,
XA 0) VDD=5V YOH 4.6V 0.2 03 0.4 A
UKz 0
VDD=2.5V VOH=2.3 V 0.7 10 T A
/O % i v HL T K7 1 ' ' '
| (IEEhRE R 1) VDD=5V VOH=4.6 V
OH A v 3.0 4.0 55 mA
Xz 1
VDD=2.5V VOH=2.3 V ot ., £ A
/O % i v HL T UK 2 ' ' '
(IEEhHE R 2) VDD=5V VOH=4.6 V
A v 6.7 12.9 195 | mA
Xzl 2
I/O %y = H~F | VDD=2.5V VOH=2.3V 4.9 8.6 10.5 mA
V1.4 53/88
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BME  HARME BKE L

(IKBhAE R 3) Ixz) 3

VDD=5V VOH=4.6 V 116 3.8 36.4 mA

IXzh 3 ' ' '

s I/0 &b T = FH A, #2 VDD

| v VRS B Y ; - _
IOLEAK Uiy R FEL IR % VSS 10 nA
Rpu /O _Fi B BH - 34 35 36 kQ
Rep I/O T+ HBH - 34 35 36 kQ
tioLiTcH 1/O JEJ Hik - - 20 - ns

X 5-26 /0 i LT HLAEHE 1
VE L ETS R RIHES BN RS S

V1.4 54/88
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5.5.11.1 &K /O O E M (3R3h 0)
O loL VS VoL @VDD:25V (EIXijJ (0D)

VDD=2.5V
1.4
1.2

0.8 / ——-40°C

0.6 —— 50

1oL (mA)

0.4
0.2

= 85°C

0.0

0.0 0.5 1.0 1.5 2.0 2.5 3.0
voL (V)

<& lonVs Voy @VDD=2.5V (I3} 0)

VDD=2.5V

-0.4
_0.3 e —

-0.2

01 [ \\

" N\
. ~N\\ — a0
o NN S

0.3 85°C

0.4

0.5

0 0.5 1 1.5 2 2.5 3
VOH (V)
V1.4 55/88
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<& oL vs Vo @VDD=3.5V (I3} 0)

VDD=3.5V
2.0
1.8 —
1.6 — mm—
L4 A
< 12 y
E 10 ——-40°C
§ 0.8 —25°C
0.6 e 85°C
0.4
0.2
0.0
0.0 1.0 2.0 3.0 4.0
voL (v)

O lon VS Vo @VDD:35V (Elzitjj o))

14 VDD=3.5V

-1.; —
08 I ———
0.6 ———

:tE\ :04 \\\\\\ s - 1(0°C
0.2 o
5 0 \ e 25°C
0.2 e 85°C
0.4
0.6
0.0 1.0 2.0 3.0 4.0
VOH (V)
V1.4 56/88
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O loL VS VoL @VDD=5.0V (EIXZ:jJ (0D)

VDD=5.0V

3.0

2.5 —

e

20
< / )
E 15 ——-40°C
- —25°C

@ 10
e 85°C

0.5

0.0

0.0 1.0 2.0 3.0 4.0 5.0 6.0

voL (V)

O lon VS Vo @VDDZSOV (Elzitjj o))

3 VDD=5.0V
2.5 \\
-2 -\\\
< -1.5 \
: NN —ar
T . \ e 25°C
)
-0.5 e 85°C
0
0.5
0.0 1.0 2.0 3.0 4.0 5.0 6.0
VOH (V)
V1.4 57/88
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<& oL vs VoL @VDD=5.5V (I3} 0)

VDD=5.5V

3.5

3.0

2.5 —
s iz

< 2
E / e -40°C
§ 1.5 _250C

1.0 e 85°C

0.5

0.0

0.0 1.0 2.0 3.0 4.0 5.0 6.0
voL (V)

O lon VS Vo @VDD:55V (Elzitjj o))

s VDD=5.5V
3 [——
25 e
P
< 15 \\\
I B\ S
S 05 ——85°C
- 0 ——25°C
0.5
1
0.0 1.0 2.0 3.0 4.0 5.0 6.0
VOH (V)
V14 58/88
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5.5.11.2 5K /O ¥ E R (BR3h 1)
& oL VS VoL @VDD=2.5V (3@ i [1IREh 1)

VDD=2.5V
14.0
12.0 —
100 P

8.0 ///7

j_tE, : /// = -40°C
2 6.0 ——5°C
T 40 g5
2.0
0.0
0.0 0.5 1.0 1.5 2.0 2.5 3.0

voL (V)

O lop Vs Voy @VDD=2.5V (i 1 5%5h 1)

= VDD=2.5V
6 e ——
—_—
-5
- \\\
g NN —
5 , \\\ e 125°C
e 85°C
. N\
0
0 0.5 1 1.5 2 2.5 3
VOH (V)
V1.4 59/88
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& oL VS VoL @VDD=3.5V (i@ 18Kkzh 1)

VDD=3.5V
25.0

20.0 —

e

< 150
E /// ——-40°C
3 10.0 —25°C
e 85°C
5.0
0.0
0.0 1.0 2.0 3.0 4.0

voL (V)

& lop Vs Voy @VDD=3.5V (i i 15Kk 1)

oy VDD=3.5V
—_—
-12
-10 \\
L, N\
z :6 \\\ ——25°C
4 \ e 85°C
2
0
0.0 1.0 2.0 3.0 4.0
VOH (V)
V1.4 60/88
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& oL VS VoL @VDD=5.0V (i@ 18Kk3h 1)

VDD=5.0V
45.0
40.0
35.0 —

30.0 /‘ —

2 20 V/ :
= 20.0 y/ /. e
S 150 /4 —
10.0 8
5.0
0.0
0.0 1.0 2.0 3.0 4.0 5.0 6.0

voL (V)

<& lon VS Vou @VDD=5.0V (i ¥ I19K5h 1)

VDD=5.0V
-30
-25 \
\
-20
2 \\
T 10 ——25°C
e 85°C
-5
0
0.0 1.0 2.0 3.0 4.0 5.0 6.0
VOH (V)
V14 61/88
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& oL Vs VoL @VDD=5.5V (i 113Kz 1)

VDD=5.5V

50.0

45.0

40.0 —

35.0 /;/7
< 300 Y/ ///
E 20 ——-40°C
g 200 /// —25°C
T 150 /4 —85°C

10.0

5.0

0.0

0.0 1.0 2.0 3.0 4.0 5.0 6.0

voL (V)

<& lon VS Vou @VDD=5.5V (i ¥ I19K5h 1)

30 VDD=5.5V
225 ——

; X\
5 10 ——25°C
\ e 85°C
-5
0
0.0 1.0 2.0 3.0 4.0 5.0 6.0
VOH (V)
V14 62/88
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5.5.11.3  OH /O ¥ E R (BR3h 2)
O loL VS VoL @VDD:25V (EIXiJJ 2)

VDD=2.5V
50.0
45.0
40.0 e I
35.0 //// e
< 300 —
E 20 Y/ ——-20°C
3 200 /4 —25°C
= 150 R
10.0
5.0
0.0
0.0 0.5 1.0 1.5 2.0 2.5 3.0
voL (V)

<& lon Vs Voy @VDD=2.5V (I3 2)

10 VDD=2.5V
-25 \
_20 e
e —— N
5 -15 \\\ _-40°C
I a0 ——25°C
\ ———85°C
-5
0
0 0.5 1 1.5 2 2.5 3
VOH (V)
V1.4 63/88
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<& oL vs VoL @VDD=3.5V (IK3)) 2)

VDD=3.5V
90
80
70 /l——

60 /-
50 [

<
E 2 /// —-40°C
3 30 /4 %
20 e 85°C
10
0
0.0 1.0 2.0 3.0 4.0

voL (V)

O lon VS Vo @VDD:35V (Elzﬁjj 2)

- VDD=3.5V
50
_
-40
A
S -30 \\\ e -40°C
S 20 ——25°C
\ e 85°C
-10
0
0.0 1.0 2.0 3.0 4.0
VOH (V)
V1.4 64/88
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<& oL Vs VoL @VDD=5.0V (ZKX3)) 2)

VDD=5.0V
160
140
120 —

o0 S —

3 60 /// =25°C
40 e 85°C
20
0
0.0 1.0 2.0 3.0 4.0 5.0 6.0
voL (V)

O lon VS Vo @VDDZSOV (Elzﬁjj 2)

100 VDD=5.0V
-90
———
-80
-70 ——
60 —

% :50 \\\§\ ——-40°C
-40 .
5 BRA\N e
20 N\ —85°C
-10
0
0.0 1.0 2.0 3.0 4.0 5.0 6.0
VOH (V)
V1.4 65/88
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<& oL vs VoL @VDD=5.5V (IK3)) 2)

VDD=5.5V
160
140 Pl
120 //f

100 / //

e /4 e
/4 e
40 e 85°C
20
0
0.0 1.0 2.0 3.0 4.0 5.0 6.0
voL (V)

O lon VS Vo @VDD:55V (Elzitjj 2)

VDD=5.5V
-120
-100 \
-80  —
P \\\
E 60 -40°C
: \\\ Jsoc
@ 40
N g
20
0
0.0 1.0 2.0 3.0 4.0 5.0 6.0
VOH (V)
V1.4 66/88
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5.5.11.4 35K /O ¥ E M (3R3h 3)
O loL VS VoL @VDD:25V (EIXiJJ 3

VDD=2.5V

120.0

100.0 S

: Y .
E 600 -40°C
- —25°C
© 400
—85°C
20.0
0.0
0.0 0.5 1.0 1.5 2.0 2.5 3.0

voL (V)

<& lon Vs Voy @VDD=2.5V (I3 3)

o VDD=2.5V
-60 \
-50 = \\
2 0 \
5 \\\ e -£40°C
-30
T \\\ —25°C
o
_20 —850(:
-10
0
0 0.5 1 1.5 2 2.5 3
VOH (V)
V1.4 67/88
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& oL Vs VoL @VDD=3.5V (3K 3)
VDD=3.5V
200.0
180.0
160.0 —
140.0 S —
2 1200 S
E 1000 /// _'40°C
e, y/ /4
3 800 —25°C
= 60.0 85°C
40.0
20.0
0.0
0.0 1.0 2.0 3.0 4.0
voL (V)
O lon VS Vo @VDD:35V (Elzﬁjj 3
140 VDD=3.5V
-120
oo \
I e
2 80
= \\\ e 40°C
~ .60
g N —
- 40 85°C
-20
0
0.0 1.0 2.0 3.0 4.0
VOH (V)
V1.4 68/88
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& oL Vs VoL @VDD=5.0V (3% 3)
VDD=5.0V
350.0
300.0 ——
250.0 /; —
< 2000
E / —-40°C
_, 150.0 —25°C
®) /
100.0 e 85°C
50.0 /
0.0
0.0 1.0 2.0 3.0 4.0 5.0 6.0
voL (V)
O lon VS Vo @VDD:50V (Elzitjj 3
VDD=5.0V
-250
-200 _\
~  -150 .
<
E \\\ __400C
- -100 —750C
o
\ e §5°C
-50
0
0.0 1.0 2.0 3.0 4.0 5.0 6.0
VOH (V)
V1.4 69/88
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<& oL vs VoL @VDD=5.5V (IK3)) 3)

VDD=5.5V
400.0
350.0
300.0 S — —
250.0 — ——

200.0 ~ ——-40°C
150.0 / —25°C
100.0 / / e 85°C
50.0 //

V4

0.0

oL (mA)

0.0 1.0 2.0 3.0 4.0 5.0 6.0
voL (V)

O lon VS Vo @VDD:55V (Elzitjj 3

VDD=5.5V

-250

200 _\

<
E = -40°C
T -100 \ _250C
e

50 e 85°C

0
0.0 1.0 2.0 3.0 4.0 5.0 6.0
VOH (V)
V14

70/88
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s

ZH

A

IKzh 0 (0.1mA) ,

B/
4

ES32F3696 %5 it

BA BKE B
LIz

f SON I TES - - 1 MH
IOOUT_MAX SN TIPS C=50pF, VDD =2.6 V~55V z
it 2y X% 0 (0.1mA)
tiorALL MR X ' ’ - - 650 ns
T BRI C=50pF, VDD =26V ~55V
it 2y X% 0 (0.1mA)
tiorIse MARAS & 1) X ' ’ - - 600 ns
e C=50pF, VDD =26V ~55V
Kz 1 (ImA)
f SN hpES ’ - - 25 MH
IOOUT_MAX SN TR C=50pF, VDD =2.6 V~55V z
s P B
I
tioFaLL NG ] HE L (AmA) - - 25 ns
F R C=50pF, VDD =26V ~55V
it b Wz 1 (AmA)
tiorise MRAZ c=50 ;)F VDD = 2.6 V,~ 5.6V - - 35 ns
[ b F- Bk 1] - ’ T ’
Xz 2 (6mA) |,
f SHNTHRIpTES - - 25 MH
I00OUT_MAX i R H AR C=50pF, VDD = 2.6V ~55V Z
s P B
I
tioFaLL NG ] HEh2 (BmA) - - 25 ns
F R i C=50pF, VDD =26V ~55V
finiti Kz 2 (6mA)
tiorIse MAKAS & 1) ° ’ - - 14 ns
e C=50pF, VDD =26V ~55V
IXzh 3 (20mA)
f SON I TES ’ - - 25 MH
IOOUT_MAX SN TR C=50pF, VDD = 2.6V ~55V z
finiti - I%zh 3 (20mA)
tiorALL MR AR ° ' - - 25 ns
T BRI C=50pF, VDD =26V ~55V
finiti Kz 3 (20mA)
tiorise N C= 50(pF VDD = 2.6 V N 55V - - 14 ns
f) b TR i) ) ’ oo '
/O i NS
tIOPULSE[1] Wk . - - 20 - ns
B/
GPIO H ki
texTi 115 JiF 2.5 ms
F* 5-27 /O i A 2
VE L ETS R RIHES BN RS S
V1.4 71/88
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5.5.12 MRST H545M:

5 ¥ %4 BAME HEE BAME  BAM
ViLMRsT MRST #i AMEHSFHLE, Ta=25C - 0 - 0.3vDD \Y;
ViHMRsT MRST #ij A\ i B FL K, TA=25C - | 0.7vDD - VDD %

VusTMRsT MRST iR H & - - 200 - mV
tpuLSEMRST MRST A 3% & - - 1 - ms

*£ 5-28 MRST HL A%

T ERPSEAE AT R B HER B SH.

PLR A MRST 2% b ] Hi i -

VDD
D1
R1
DIODE
R2 fets
MRST# i
— A

J*Cl
i

K 5-5 MRST M HHH% 1

i RA RC &£47, H 10KQsR1<100KQ, H% Cl= (0.1uF), R2 AFRHFHE, 0.1KQsR2<1KQ.

VDD VDD
R1
PNP
o1
R4 MRST
[] =2 Re c1

K 5-6 MRST M HLEK 2

VE: R PNP =M& S A, i R1L (2KQ) T R2 (10KQ) 4 EAVE ARSI, KETH:3%E VDD, Stk —k i@t
R3 (20KQ) #h, B —igiEid R4 (1KQ) A1 C1 (0.1uF) 4H#, C1 H—¥fE N MRST %,

V14 72/88
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5.5.13 ERBRHESH
ws SH %A B/ME HWARUE BAE =¥y
¢ SE 287N ER%T | friver ok < 72 MHz 0 friver_ck/3 | friver_cik/3 MHz
BT NCREE BB friMeEr cLk = 72 MHz 0 friver_cLk/3 30 MHz
¢ SE IS 2RI ALK | frimer_ck < 72 MHz 1 - - triver cLk
s E fTIMER_CLK = 72 MHz 13.9 - - ns
* 5-29 ER RS
V1.4 73/88
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5.5.14 #EE/ESH

5.5.14.1 H¥ERBEHREL (12C) FHESH
PR (100k)  HREMEER (400k) gy
BAME  BAE  BME BOKE
twscLL 1[; ;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 LhiHH, ) . ) 3 s
trscL Tt E 400pf HLZ '
Ta=25C
VDD=5V, iz
trspa SDA #1 SCL 4.7k LHiHH,
\ - 0.2 - 0.1 us
tescL (19T B (] 400pf HZF
Ta=25C
VDD=5V, FH#iz
e START 41 4.7k LHiHH, 4 ) 0.54 ) s
(DR AR B 1] 400pf HLZ
Ta=25C
VDD=5V, FH#iz
tsusta BN START 4.7k e, 6.3 - 2.4 - us
AR ST ) 400pf HL%%
Ta=25C
VDD=5V, FH#iz
tsusto STOP & #F 4.7k Lo, 5.3 - 1.7 - us
fty 7 S B ) 400pf H1L%%
Ta=25C
STOP % sTART | VPPV EBR
. Py 4.7k i EH, 4 ) . ) s
WSTOSTA AN .
L7 R 400pf L%
Ta=25C
K2R LS B AT 400pf
REMRFEF—F0
#* 5-30 WEERABEREL (12C) FESH
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VDD VDD
Rp ERF’
~ DA ES32
I2CBus {
o l scL
Cp —7— : Cp
START START REPEATED
tr(SDA) e K//
»—<
| : | i tsu(STA) START
o N Y XX e
tH(SDA) >—< ' | tw(SC ! et
| th(STA) b LH) (1 e I 1 ,'
) ’: tSU(SDA' . ,:Jﬁh(SDA) STOP | | 'w(STO:STA)
[} U [}
! ! \ \ i’ tsu(STO)
| |
tH(SCL) »Ha »H<ir(scL) !
tw(SCLL)
K 5-7 12C W H B A
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5.5.14.2  BATIMEED (SPD RFHESH
w5 S 1% B/ME BAE AL
A, Rk
prLK1<=72MHZ B fPCLKl/Z MHz
* ,
fpcjii7jil:§z B fPCLKl/S MHz
f SPI A5 B AP AR
se ST B e : —
prLK1<=72MHZ PCLKL z
MR, ik
prLK1<=72MHZ B fPCLKl/S MHz
trsck SPI i #h
2347 40 _
trsck AT B 1] AR 33pF 37 ns
SPI #i \ .

DUTYsck el 2 ML 30 70 %
tsunss NSS @jﬁﬂ‘ I‘Eil y\*ﬁﬁ 28tpc|_|<1 - ns
tHnss NSS {R#FE [H] M 32tpcik1 - ns
twsckH SCK = H Al EE, Kk 83.5 85 s
twsckL 1& EEEF‘EH‘ I‘ETJ (fpc|_|(1:24MHZ,4 ﬁj\}fﬁ) '
tsumi T N S TR EX SN 45 - ns
tsusi LN E/EF e ANl ML 140 - ns

thmi o N B DR RF IS (1] FA 68 - ns
tHsi a NEHE DR TR M 132 - ns
taso i HH B8O U ) s (] M 4.5tpcik1 - ns
tbisso o A 2 1 TR M 0 - ns
tvso i HH B8O A Ak (] M - 80 ns
tymo o ) IO A A (] FA - 50 ns
thso o ) BB ORRF IS (1] A 100 - ns
thmo o ) IO ORRF IS (1] FEA 2 - ns
#* 5-31 SPIHESH
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5.5.15 USB OTG #&&4HSH

] ¥ - Jis BME  REE BRRE B
Vopas use) USB OTG - 3.0 3.3 3.6 \%
- TAERETE
AR
| 3] USB PHY K% - 8 - mA
DD33_USB 3.3V B A e - 5 - A
lop12_use" 1 2\L/J zj?ij?;; - RIE L - 26.5 - mA
ARMEEER
| 5l USB PHY Kk - 14 - mA
DD33_USB 3.3V HEhA e - g ~ A
IDD12_USB[3] 123?&8@?;;‘% RIEE R - 8 - mA
HEEA
|LEAK_USB[3] USB PHY JFH US&\]\B;{;;;;;;;’ _ _ 500 UA

% 5-32 USB OTG #&4 S

vE 1: USB OTG MIzh&4rES40ES % USB2.0 Tl 7 &,
VE 2: USB &Hi2 R (40 B S FL S 2 2% B 2810 i USB BEHUiR .
3 HTOHRIHES RN ES S

V14 77/88
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5.5.16 {KIIFEEREHIMESH
& DARIFERE K S (1 ]
w5 S5 1% B/AME HRUE BRKE B
¢ SLEEP *ﬁﬁ fHCLK=24MHZ; TA=25°C B 290 _ us
WOSLEEPL A ] FLASH H 2 IR A
fHCLK=24MHZ; TA=25°C
SLEEP
twusLeep2 ﬂﬁe@%ﬂﬂjﬁ:ﬂﬁ FLASH RNf5HLIRAS H 1.8V - 830 - us
LDO MK Dy #EM
STOP1 #i= .
twusTtor1 uﬁ@%ﬁﬂ'l‘ﬂi fHCLK=24MHZ, TA=25 C - 630 - us
STOP2 #i={, .
twusTtop2 uﬁ@%ﬁﬂ'l‘ﬂi fHCLK=24MHZ, TA=25 C - 1.6 - ms
STANDBY ##5{ .
twusTANDBY B (] * fuclk=24MHz, T,=257C - 3.6 - ms
K 5-33  IRIDFEARL ML B 1
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5.5.17 HEEHEH#HE (ADC) Kt

w5 S5 %4 m/ME  HAME BRME E::VivA
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 s 1.95 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 e
tsampLing=1US - - 10
N . t =2us - - 15
Ran® | 4hEsti BT SRS kQ
tsampLing=4US - - 30
tsampLING=15US - - 100
RADC[3] KREFF R HLFH - - 0.7 - kQ
BB RAE
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 J 11
6] )
% 5-34 ADC H#iE
VE1: Ran AR Ran<tsaweung/ (CapeXIn (2¥%)) - Rapc
20 EIRAXHF IR EANT A BB S KE R KT 1/4 LSB, H N=12,
v 3 ETHERIHES RN ES S
V1.4 79/88

RSB FTAT © L3 AR BB e e L 1 PR 24 ]

http://www.essemi.com




Eastsoft. | essemi 83215606 15 T4
s B %At HmAE  BRAHE i:2¥ 12
ERRoFrseT KR ZE 2 17 LSB
ERRGaN WA R 2 fADC_lG_II\_/IH_ZZ,;gN<1OkQ 2 8 LSB
ERRon. | ZENGMRE VREFA_'VDD_SV 1 5 LSB
ERRin. iR 2 3 14 LSB

#* 5-35 ADC K5 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

= 2 % HAIE BAME L:N v
ERRoFrseT KR E 2 17 LSB
- fApc=16MHZ,Ran<10kQ
ERRGan R Ape OAIN 2 8 LSB
ERR EAN RV Ta=25C 1 8 LSB
DNL RReEqS VREF= VREF_EXT
ERRnL iR 2 3 18 LSB

#* 5-36 ADC K5 HHE 2

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 1] 2 B 2 FAIR ADC (1

V14
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5.5.18 ¥iFE#EEEE (DAC) BiESH

L in=1 SH &4 B/ME HMEME BXE ::Viv4
Vbp AU, H I Ta=25C 2.6 5 55 Vv
VREFP_EXT A 275 LR R - 2 - VDD \Y;
L2 0 - VRerp Vv
\% LS -
DACO EHU IL—EJ %‘Eﬁ O _ VREFP V
500K
Ipac AR Samples/s - 90 - uA
foac_cik=1MHz
SRpac'” PR - - 0.5 1 M Samples/s
BAY 0.32 16 24 MHz
f DAC B &% -
oAc Ve P2 0.32 16 24 MHz
tconv'™ A B (1] Ta=257C - 1 - us
toACSETTLE DAC &g i ] Tp=25C 2 - 10 us
HA ¥ - 1 - LSB
Y% M DAC kifHE \

DACOFFSET 9& %ﬁj\ ~ 1 ~ LSB
ERRpnL ZEorAEE R 2 Ta=25C - 3 7 LSB
ERRn et iR 2= TA=25C - 25 40 LSB

% 5-37 DAC ¥tk
E L BEFORBTHES RN BES S
7E 2: DAC 7[5 ADC L NS | )k .
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5.5.19 MR (ACMP) S ¥

s

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

V14
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5 SR *1 ®mAME  HAEME  BRANE L XA
(ACMP_CON H
MODSEL=2)
Ta=25C

AR
(ACMP_CON H
MODSEL=3)

Ta=25C

0.4 0.6 12 us

% 5-38 ACMP Frit: 245

E L RS RIHER AR RS

5.5.20 BEEERBREESH

B/ME
ACCrsense B EREE Ta=-40C~85C - +1 +2 C
lrsense BN - - 95 - uA
* 5-39 EEALEIRE
V1.4 83/88
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FoE HERFR
6.1 LQFP100 #HER~THE

At (mm) &) Cinch)
NOM

A — — 1.6 — — 0.063
Al 0.05 — 0.15 0.002 — 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 — 0.26 0.007 — 0.010
c 0.13 — 0.17 0.005 — 0.007
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 | ~ | 075 0018 | - | 0030

L1 1.00REF 0.039REF

0 o | — | 7 0 | - | 7
V14 84/88
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6.2 LQFP64 3R~

| IARARARARRE 3
== e 2=g i’_
IR T -

| CGinch)
NOM

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°
V1.4 85/88
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ES32F 3 69 6 X

Temperature Range

N— -40°C~85°C
E— -40°C~105°C
L4 N -40°C~85C

Pin Count

Q—48
T—64
X—100

Package

L—LQFP
N—QFN

Flash

3—128K
4—256K
5—384K
6—512K

Key Feature Set

69— CAN
HS USB-OTG
AES/DES/TDES

Core

3—Cortex-M3

Family

ES32F—Fundamental
32-Bit MCU based on
ARM Core

V14
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JA
V1.0

Bira i
2020.03.30

BeE B

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 A3 review 255 & FAE S5 5  FLAURE IR 3T

2022.04.19

1. 549, fucikrr froker freiks BT A 96MHZ
2. % 5-5+, #jn Vstart, VDD b HEATUA HLE i KAE
200mV
3. % 5-6 11, MEBHSLIIE, BT Veor I/ ME, S
RUE A RAE; VBOR HEEIRHHAZIT A 10mV
4. £ 5-7,5-8,5-9 1, I K{H, Ta=85E1T 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 /f, HAMH (VDD=5V,TA=85) 1&1] Ayt
B, AMERAZM FSE0h 134 12114 137
6.3 5-11 1, 1511 STOP2 Bk (M Th#E(H
7. % 5-12 vh, &7 standby 5 3F B EAAE, JEE
InE: STANDBY R PEE, ZFET PINL
5 HAh VDD 15454 0.3V [EZ IR 24 T 4531 .
8. £ 5-16 /', Ci1, Cpp HYHLTUEIEIT N 15
9. % 5-18, ACCprcoam: B AMEMEIT N 3, Ipp, HRC
HifL, 24MHz, HAUEEIT A 160
10. % 5-19, ACCyrc FiFELE AR ETE B NAE1T R 10%
11. £ 5-20, ACCyircs Ta=25, T KEMBIT N 10; TA=—40
~ 85 °C, i NHEIT N 30
12. % 5-26 1, Vi (CMOS) A T I K EIZIT
0.2xVDD; V. (TTL) %/, VDD=5V i, f KMEAEIT
4 0.8V, VDD=3.3V i}, fH K{EBEITH 0.6V; lo 1E
VDD=2.5V VOL=0.2 V [&M T, &M, $AUE, &
KAE1EIT 4 0.6,0.8 F1 1.2; /0 L FHiHFH Rpy 1 Rpp
/N, BARRIE KAEEIT R 34, 35, 36 kQ.
13. ¥ 5.5.11 1 i HL IR Bk B h 45 K]
14. & 5-34, VREFP_INT f£4/4 VvDD=3.3V~5V T,
BT N /IME 1.95, kM 2.10
15. % 5-35, ERRy s NfAEIT N 14LSB
16. % 5-36, ERRpn S AfHIZIT Y 8LSB: ERRp
KAAMEIT )9 18LSB

V14
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BATHH

17. £ 5-37 1, 1817 ERRpn S K1EN 71817 ERRLs
KN 25, KB 40

18. 1&iT K 5-1

19. #77 3.2 HHLIGEE X, ACMPO &1 ACMP

V1.4 88/88
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