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ES32F0283 &%k 32 i@ ARMCU
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ARM® 32-bit Cortex®-M0 MCU
AR 5t 7 T2MHz

REGMAETE343.4 DMIPS @72MHz
(Dhrystone 2.1)

T
128K bytes Flash

16K bytes SRAM
16 bytes & H #5717 #+

HESHEEH

75108 E : Vppy=1.8 ~ 5.5V
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R HETN(LVD)

KTh#Efi = : SLEEP. STOP. STANDBYO.
STANDBY15SHUTDOWN

IR B
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PWiEB48MHz RCHR % 4%, SCRF H sl e

M #B32KHz RCHR % %

PLLE R B8 FLER, S iR 72MHzZ, 3¢
RO B E, SCHFI2S B AAE
(22.579/24.676 MHz)

B %544M/0
SCRR AN b A
8O, HEHRIIFESM N B

6N IE DMAT i) 53

A RiaEINEH T

14HCRC, 8/16/32fifuttd, CHFn L E A4
Ji% % T

141AES, 128f7in% iR

14CALC, 32f7 ViS5 ik nigiz 5

134 et 2
12016407, 4405 N3k S5k H EL i 36 PWM
W] g FEAE X B 8] ) B kM HY
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A 1617, 24 N A 3K S % HH ELER L L6 PWM
AT G FEFE X I [) (1) A My
11607 A E I 2%

24 AT T E R 25 (IWDT 5WWDT)

LLH 2407 F G045 H i o HEE 2%

RTCHEMR

SELHTB I3 1R R

I T fe

R IRERR S, [ e J B g i

BfeEN

2412C, Z FEHUEA. SMBuUs

34SPI, H A1 F 2SS4 X T
AZHUART, B3 Resetaill, e as .
RS-485. 1SO78165IrDA

4% USB 2.0, 71"ENDPOINT, [ #2K bytes
GAT

RS T
12H12/7ADC, 1IMSPS, %16/ M4 EkidiE
241CMP, LR

BAEH R
TX2AH i N
256(1RGB PMW T 25 il
2[R

ARZASWDHH A RE D
12847385 Fr ME— 1R IRAF

ESES2iE
LQFP64(10x10 mm)
LQFP64(7x7 mm)
LQFP48(7x7 mm)
QFN48(5x5 mm)

7= IR
ES32F0283LT3
ES32F0283LT
ES32F0283
ES32F0283LQ
ES32F0283NQ
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ES32F0283 TKAE 32 ALEAIZ MCU....o.ovieieieceeeeeee e, 2
g2 = N 1 1 OO 9
BE2I MEIR oottt naen 10
2. L BTV oottt ettt ettt ettt s e s e 11
2.2 FEAFTEVTMEIR ..ottt sttt 14
2.2.1  MCU PIHZ oottt 14
2.2.1.1 ARMCOMEX-MO PIHZ ..o, 14
2.2. 0.2 NVIC oottt n ettt 14
2.2.1.3 RGTTHEIT 2R 14
2. 2.2 AR ettt 15
2.2.2.1 FHASBENAFIIFAELE (SRAM)....c.oeeeieeeeeeeeeeeee e, 15
2.2.2.2 TNAF (FLASH) ..ottt 15
2.2.2.3 TNTFERAERBI oottt 15
2.2. 2.4 FERBEEEIIIR oot 15
2.2.2.5 JABIT I s 15
2.2.3 BRI oottt 16
e T R = 16
2. 2.3, 2 HIVEIEAE ettt eeenes 16
B T T 8 & 16
2.2.3.4 ARIIEEREIN oo 16
2.2.3.5 I oottt 16
2.2.3.6 ELIEAFAEVTI] (DMA) ..ocooeeeieeeeeeeeeeeeee ettt 17
2.2.3.7 HFEEIE(PIS) ettt 17
R I T = B = SRR 17
20204 HPEBIETD oottt 18
v S N - £ [0 1(c] =) TR 18
2.2.4.2 AW/ AR BB EXT) i er ettt 18
2.2.5 BRI FEAEENIIE .ooooeeeeeeeeeeeeeeeeeeeee ettt 18
T N 57 N T = 7 1 (O] 213 F OO 18
B =T 1 sy i X (2 =1 ) IR 18
2.2.5.3 IBEITEZZ(CALC) c.ci ittt 18
2.2.6  FEIT B oottt ettt n e 19
2.2.6. 1 FEAEHIER ZHADLBCATL) oot 19
2.2.6.2 JBEAEN#E 32 £ 4 HIE(GP32CATL) oo, 20
2.2.6.3 JBEAENEE 16 £ 4 HIE(GP16CATN, N=1~3).ccciceciicceeeeiee e, 20
2.2.6.4 GEAERSE 16 17 2 HIE(GP16C2TN, N=1~4).iiciiieeieeeeee e 20
2.2.6.5 FEATEREE (BSLIOTL) .ooiiieieieeeeeeceeeeeeeeee e 21
2.2.6.6 EIFIFEIRTC) oottt 21
2.2.7  BEEIEHIFIE (KBCU) oo, 21
P < T - = ST 22
2.2.8.1 BHFDUREE (UART) oot en e 22
2.2.8.2 WL (12C) i, 22
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2.2.8.3 HATAMESEL (SPI) MERHIE A B S (12S) ., 22
2.2.8.4 HFEHFEIE BIE (CSU) vttt 23
2.2.8.5 JHAHATELE (USB)i ittt 23

T X SO 24
2.2.9.1 PWEHBADEHEIE (VRES) i 24
2.2.9.2 FERUBUTIEIEE (ADC) et en e 24
2.2.9.3 FEIUHELEE (CMP) oo, 24

BEBE BIBHITE oottt ettt en et eaees 25
R =T SR 25
3.1.1  LQFP64 (10X10mMmM) GIBIE c.ooovivieeeeeeeeeeeeeeeeeeee e, 25
3.1.2  LQFPB4 (7X7mmM) GBI .o, 26
3.1.3  LQFP48 (7X7mMM) GBI ..o, 27
3.1.4 QFNA48 (5X5mMM) SIBHIE ...ooveeeeeeececeee e, 28

3L 2 BIHITE S oottt ettt ettt 29
3.3 GIHIE SLTEHH ettt ettt ettt e 35
B GI I IIIBE oottt ettt 37
AT FEREBIUETI ..ottt ettt eeees 41
g R ¥ < TR 42
5. L BEIAE oottt ettt ettt 42
5.1.1  H/ME BRAEATILTUE ..ot 42

T Ry o < RO 42

ST TR =< = RO 43
T ) I o o =X | RO 44
B.2. 1 H EBIE BB oo et 44
5.2.2  HLTRBITE B E oottt 44

5. 2.3 FUBH oottt 44
ST B (= < TR TTT ST TRPTO 45
ST RS = = B I (2 L TR TP 45
5.3.2  FHLZIEHEENEBEL oo s 45
5.3.3 S A HEIER TR TEZEEL oottt 45
ST R b = L TR 47
5.3.4.1 IEHEBEREIAFTESEL oo 47
5.3.4.2 RINFERBER B TEFPESE oo 49

5.3.5 ARIHFERBERIE BT VES E oo 50
5.3.6  APMEBIFEITEATENE B EL oo 51
5.3.7  PIEBIEITEATENE B EL oo s 54
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5.3.9  FLASH T B TE B E oottt 55
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5.3.210. 1 EMS HEBMHSZTE ..ottt 56

5.3. 11 BHLBTFTRE TTIIIR ..ovoeee ettt 56

5. 3. 10, 1 B HTHHL(ESD) ... iuieeeeeceeeeeeeeeeee ettt 56

5. 3. 11. 2 FRATTHI(LAICNUD)...c.eiveeieeecieeeeeeeeeteee et 56

5.3.12 1O I MEBEL (oot 57
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5.3.12. 1 /O #rHH HI (BRBIAEIR DS=0) .. 59

5.3.12. 2 1/O Hr i B (BEBIAETZE DS=1) e, 60

5.3.13 NRSTHFEBE ..ottt 61

5.3.14 SERFEHEFTEZEL oot s 61

5.3.15 JHERFTEBEL oo e 62

5.3.15. 1 WA S 12C FPESH oo 62

5.3.15. 2 HATAMEIE LT SPURFPESEL oo, 63

5.3.15. 3 USB FS BIAFEZEL ..o 65

5.3.16 FEUESIE ADC FEEEZ ..ot 66

5.3.17 FA LIS CMP AETEZE oot 67

5.3.18 TREALIEAFIEBEL oo 67

5.3.19 PIEBEEETEAFNEBEL oot 68

g AR Y =) SRR 69

6. 1 LQFP64 (10X10MM) B ST ..o 69

6.2 LQFP64 (7X7MM) 3 ST B oot 70

6.3 LQFPA8 (7x7mm) HHE ST oo 71

6.4 QFNA8 (5X5) FBE ST ..o 72
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K 2-1
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K| 5-9
K| 5-10
K 5-11
K 5-12
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ES32F0283 RGEAE T B oottt ettt 12
R L OO 13
ES32F0283LT3 64-Pin (10Xx10mm) LQFP GBI ...cooviieeeeeciieeeeeeeee e 25
ES32F0283LT 64-Pin (7x7mm) LQFP S ..o 26
ES32F0283LQ 48-Pin (7X7mm) LQFP GBI ..o 27
ES32F0283NQ 48-Pin (5Xx5mm) QFN GBI ... 28
TFRE BRI, .ottt et ettt ettt et et 41
T T LY ettt ettt ettt et e et e ettt et et et e et et ereeeennans 42
S 1L 5= o TP 43
A7 T I e it R BT TS IS LR ottt 52
AP ARGTE I t  HR BT TZE SSEFH LR oottt 53
loL, Vor, @Vopr=2.5V, 3.3V, BV, DSZ0......ceieieieeieeeieeeeeeseeeeseeetee s s ssesieseeses s s, 59
lor, Vor, @Vopr=2.5V, 3.3V, BV, DS=0.....ccoiiieeieieeecieeeeeeeeeeseeteess s e ssiereesn s e, 59
loL, Vor, @Vopr=2.5V, 3.3V, BV, DS=1L....c.ceiiieieeeeeeeeeee s en et eesn s, 60
lor, Vor, @Vopr=2.5V, 3.3V, BV, DS=1L.....ciiiieieeeeeceeeeee st en st eeesn s e 60
NRST I FEE oottt ettt ettt et et te st e s eseseess et e etesssteesennnsenas 61

O OO R 62

SPII 7 - AFE T CPHA = 0.ttt en ettt en s 64

SPII - MAFE I CPHA = Lottt 64
LQFP64 (10X10mMM)EF 25 ST B oo 69
LQFP64 (7X7mMM)FFEE ST .ot 70
LQFP48 (7X7mMM)EFEE ST oo 71
QFNA48 (5X5) FBEFUSFI oottt 72
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* 2-2
* 2-3
* 2-4
* 3-1
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* 3-3
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* 35
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* 54
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#* 56
* 57
#* 5-8
#* 59
# 5-10
# 5-11
#* 5-12
#* 5-13
#* 5-14
#* 5-15
#* 5-16
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#* 5-18
#* 5-19
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#* 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
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REX

TEMTBEINBERTIEZR oottt e ettt ettt a et ne st enn et an et 19
(O o R = i < RO 22
ST 1 RO 23
GIHHITE S vevee oottt ettt ettt ettt et a et a et ettt et et e et et en et tennetans 34
GIRHITE SLTEI oottt ettt ettt s ettt ettt an et nn et tennanans 36
JE R T PAXK B HIIAE oottt ettt 37
U ] PBXX B IIBE ettt ettt 38
SRR R =0 e =1 £ B - =TRSO 39
TG ] PDXX I IIAE oottt ettt 40
B BT5E B oottt ettt ettt ettt 44
BT IE ZE B oottt ettt ettt ettt ettt ettt e, 44
G TSRO 44
T A E 2R ettt ettt ettt ettt 45
B B R EE G oottt 45
ST R IR TR TE B E oottt ettt 46
TEFAER I, R IBATAE FIASN....i ittt 47
IEFALR T, FEFIBATIE SRAM ..ottt 48
S I W TR 49
YO 5 Wz o O STRPT 49
STANDBYO FEEZU EELTT .. veecee ettt ettt 49
SR N ] 2 A vz o TR 50
SHUTDOWN BEZLUHLTT 1.ttt sttt stess st s e sesteeeansseenea 50
LS EA =2y LNl T 50
AMEBER N TR IT BHAFPE BB oo 51
G N A e e RN 51
HOSC JR I B MEZI B oottt 52
LOSC JRIGEAFTEZE oottt 53
P BB AM RC HRIGZEFEETEBEE oot 54
PR EE 48M RC HRIZ ZEFFTE B E oot 54
P EBARIE RC IRTHBERFTE BB oottt 54
INBU TR IR PLL EFTEZE B oottt 55
FLASH FEAESEHFPE B R oottt ettt 55
Y ISR E R T AT 56
BB TBUEL IR R BTUIE AR v veveeeeeeee ettt ettt n et et ettt n et ettt 56
B S T IR R TITE L oottt ettt ettt et ettt en ettt 56
1O 35 T DC EETEZE B oottt ettt 57
1O F T AC JFVEBEL oottt 58
NRST EPEZEL oottt ettt e e en s 61
FET B TE BBttt 61
P EE LR R 12C HFVE B H oo 62
EE AT ANAE T SPUAEFYEB R oot 63
USB FS A THAFNEBEL oottt 65
7173
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F 5-34 FEELAEE ADC EFTEZE .o, 66
K 5-35 fapc = 12 MHZ, RANIR AL wovoveeceieiee ettt en ettt en e 67
F 5-36 FALELITES CMP BFTEZEL (oo, 67
F 5-37  TRSEAEIRIFEENEB R oottt 67
F 5-38  PUHBHLETRAFTE BB oot 68
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FE1E N

ZEAE T 9 ES32F0283 F A1 iz i SR 1T 55 B DL S BRI o B EAR I HE I &
H P F-MH(ES32F0283 I 7 F-it)— it (i i
KT Cortex-M0 7] 2% (Cortex-MO AR Z% T, 7] M ARM E ¥ (http://infocenter.arm.com)3k
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F2E MR

ES32F0283 filfzfill 4 & — RAVRIIFERUI= &R, S PERE ARM CortexTM-MO 32 fi RISC A%
HORHE R 1 55 1285 F 1 e TR 72MHz, A5 128Kbytes Flash #1 16Kbytes SRAM
RN AT & o SROL 2 HA B RERE R, DUAAFSAsHERE IR 1, % 2 4~ 12C, 1 4> SPI
% 12S Thk, 2 4~ SPI, 4/~ UART, 1ANE4k 16 hEitas, 1 AM@A 32 foertay, 7 M 16
PLERA, 1AMEA 16 (e &%, 1/ 12 i ADC, Fl 2 ML

ES32F0283 fiizfi#s, H& USB 2.0 &R ENU K &EMI8s, A Bl k#s, H USB T
bR EIR G 25 . TERGT USB THREH KM, I H o] LU i g/ 405 s 2 2R R B v i AR
Mag. XTI USB R, ATLMERISH | 4 Mhz il 48 Mhz T #ifErdE RC IR &
48Mhz BHEPJEATH T USB B E INEE .

ES32F0283 4% il 28 i) TAF HLE AR E /> 7l 1.8V ~ 5.5V 1 -40°C ~ +85°C. B EA) Z KL
IER A ThRE, SCRFSFMRIOFER F -

XLRFVEAE ES32F0283 il did il T 2 KN, WAt BRSO, AN E., AL,
bR BTN T IAE
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2.1 BHERIE

ES32F0283LQ

ES32F0283NQ

ES32F0283LT
ES32F0283LT3

Flash (Kbytes) 128 128
SRAM(KBYytes) 16 16
GPIO Max: 38 Max: 54
12-bit ADC 1 (10 channels) 1 (16 channels)
CMP 2 2
DMA 6 channels
CRC 1
AES 1 (128 bits)
CALC iz 5 e #% 32bits FRIEITHLS
KeyBoard (PWM) N/A 7x24

AD16CAT 1

GP32C4T 1

GP16C4T 3

TE I 2% GP16C2T 4

BS16T 1

WWDT 1

IWDT 1

12C 2

1(SPI11/12S Full Duplex)
RN SP! 1(SP12) 2(SPI2, SPI3)

UART 4

USB 1(Full Speed Dual Role)
CPU #AEHiz Max. 72 Mhz
e TAEHRE (Voon) 1.8V -5.5V
B TAERE (Vooa) 2.4V -5.5V
B e it LQFP48/QFN48 LQFP64

V1.8
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——VDDH Power 4kB INFO g SWCLK:
VSSH | POR || PDR Swplo—)
128kB Flash n
- voDa D ARM Cortex-MO
——VSSA Flash Controller Processor o
Clock SRAM %
L osc—Hy HosC HRC (16kB)
K roscod] 432MHz || 4 MHz @ @
——LosCi—1) LOSC LRC
k—1oscot | 32.768kHz || ~32kHz S S M S RTC [~RTC.OUT
LN
——NRST—Y Low Power PLLO N S M DMA
WKUP. Controller 4-72 MHz .
 co— High Speed s CALC
HRC48 Bus Matrix
48MHz IS KBCU
s csu
System, Power and Clock S S S S
Controller ‘ ‘ ‘ ‘ b
AES128
AHB-APB AHB-APB
Bridge#1 Bridge#2
CRC
— DMA
b ﬁg USB ¢ uss_ppP—)
L PHY K—usB_bpv—y|
UART2_CH ||
UART2_T Lo | T USB_CID
UART2_R UART 2 —
UART2_RTS
UART2_CTS
PA15-PAQO
SPIX_MISO DMA GPIO PB15-PBOO.
SPIX_MOS} (R R PC15-PCO0
OPL__NN- SPI 2/3 L A/BICID K——PD15-PD14,PD03-PD0O0—)
SPIx_SCK :|:
12Cx_SD. DMA —| ) EXTI
12Cx_SCL- 12C 1/2 —_
12Cx_SMBA $
CMP XINP—————
UARTX_T. DVA — > CMP 1/2 :MPXINN4~6—
UARTX_R N CMPX_OUT:
UARTX_RTS UART 3/4 —
UARTX_CT
GP16C2T GP16C2Tx_BKIN:
GP16C4Tx_ETR———) GP16CAT o > 1/2/3/4 GP16C2Tx_CH1/2
K——GP16CATX_CHU2/34—) 12/3 ] —LovA CPIBCZTX CHIN
GP32C4T1 ETR: §—ADL6CATLETR
| T AD16CAT1_BKIN
Gp32caT1 K —— — )| AD1CAT1 AD16CATL_CHL2/3 4—)
|€——GP32C4T1_CHY 2/3/4——) oval— —oma | AD16CAT1_CH1/2/3N:
UART1_CK:
- 1 UARTIL_T
BS16T1 — UART1 UART1_RX:
UARTL_RTS
[oma} — oM | UARTL_CTS
IWDT — (R ADIN[15:0]
" — T ADC
— DwvA /
. L [Dwma SPI1_MISO/I2S1_SDI
WWDT o | SPI1L_MOSI2S1_SDO——
SPI1/12S1 12S1_MCK
K——SPI1_NSS/I1251_Ws——
K——SPI1_SCK/I12S1_CK
L | N N L |
2-1 ES32F0283 R4
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USBSW
HRC48CLK
USBCLK . To USB Unit
PLLOCLK Fixed 48MHz
CSU_SYNC[X
SYNCSRC 12SSW
HOSCCLK
USB SOF PLLOCLK 12SCLK_y 1, ps peripheral
LOSCCLK HRCA8CLK
HRC48 HRCASCLK
48VHz " sw
HRCA8CLK
HRC HROCLK HROCLK
AMHz
SYSCLK
PLLOCLK >
HOSCCLK HOSCCLK J
I I
Hoscl pLLSRC  PREDV FK FN FM FPRE | o
HOSC Css “— /1,2,4,8,16, >
4-3MHz ...512
HOSCO
HOSCCLK
PPRE PCLK
RTCSW - >
LOSCI /1,2,4,8,16
LosC LOSCCLK
32768KHz RTCCLK
LOSCO RTC
STALK
.- b8 |—
LRC LRCCLK > WDT
32KHz
MSW
OFF
LRCCLK
LOSCCLK
HRCCLK
MCO p——— HOSCCLK
HRCABCLK
PLLOCLK
MPRE o)
Clock HCLK
Trimming PCLK

To AHB Peripherals,
Core, DMA, Cortex
FCLK free-run clock

To APB
Peripherals

Cortex-M0
System Tick

V1.8
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2.2 HBABEIFED

2.2.1 MCUW¥
2.2.1.1 ARMCortex-M0 %
I Kb PR SR E DL T T

PN B ) R T B (NVIC) s 32 ASAR S Hh T
AN E

LR G E I #%- SysTick

PHE PR R

PRIV 3

SRR AT LR (SWD) 2

Kb HE 25 A1 R 15 4

(O R R R G R

& CPU R405E I a1l (SysTick)
<& CPU & ) & k%) 2 (NVIC)
& CPU R4u#Hil
2.2.1.2  NVIC
& B2 AT Bk P S TE
] g R e A s 2
fIRRE TR 57 5 A0 v 7 A 3
R YT A
R G| A A7 2RI S
NVIC FlAb B2 A% O VR R, 1T S BAIR AEE AR o B Ak BRI S 1A 28035 o B ) o A B

IR

2.2.1.3 RV En 48
A~ NMERRR ER #%- SysTick , #AE—ANMEHRE 24 MIEEE N, EEHEES AR IE 1%
I 2 BRs T FAE Sz R R YL (RTOS) I 72 I 25 Bl 1] Bt H 28

V1.8 14/73
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2.2.2 TfEE
NRINFER S B TS R E L Fe% SCFF 128KB it /- 7708 F 72 (Application Code) a2 ik
TEH o INAET 2% SO VR Pl 7R 2R R i 4w 243 (ISP) SWD. Bootrom B2 17 P4 (75
B ESR T PCB AR A i I fE 55

2.2.2.1 HAMEPFEBUR R (SRAM)
Y EFECK 16 KByte SRAM, SZHEPAZ 5 HAVT 1)

2.2.2.2 INFE (FLASH)
K 128 KByte FLASH f7fif 7 [A] FH T~ A7 TR e PR

2.2.2.3 N BBt
INAFEEHI BRI aG 2 R TEB R IRAS, TP il I A7 2 i 2 ) I A7 AT S A 5 B, DAJRE 4 A
17N AR = A R el 26 . 35 F P 7 A R INAZ I Gm A S HEBR Th BB, 75 250X R A7 4
ST, RBRIE TR IESI 2 ARSI

2.2.2.4 FHHEHEFX
T 7 DX HA AR AP Thige T 23 4 F P ARAS BE HH AR (UCRP) -9 (RP) 5 51— (WP), B T i
R4 AR SRR LL Sector(4 AN TN AN HHTECE , B2 CRF 2 ALK R BT 117
PREERE SE LA SR, HPRET R ERmAE. =5 L asuE A
STANDBYO #3. STANDBY1 i3k SHUTDOWN 3 Me i J5 74 2158 (R AR 37 ¥ e A2 30

& /AR RO P A AR I 32 BT RE A B L ORA IX P B B s tH S4B
EAT b ORA XA 2 AT DA 2508 00 07 g AT S U Ao VR s U AT, [FII A TR
IR XN M5 B RS, B ORY X A 2R IR 5 45 R
& R ERRPR EEINEE AN IEFE R X 8% Debug Port 5 Bootrom B 5158, {HIRY
X A BIFR AT P B S S SR X P B o SRR 350D 3 AR, 4 iln R TR :
O Lv0: ARF
<& Ll FEMEERC R OCA R T X B AR DO FE Y AT SIS 1B 2, AR IR B
5E I JE DX AN 52 R A

& Lv2: PR IS TR AR B R v R e Lvo R4, [FIR2 T Debug
Port, 36 RGuunfWHGEREF X, Kk P ok it Debug Port 5 Bootrom H
HESRET X N2, B Tyl F2 7 X P 52 5 07 1 B8 TR A SRAS SR P IX
UPS SR

& SR SR EEH NN ERE R X B bR R B B, R Z BRI
X A8 B AT g S HERR, TR AR IR

2.2.2.5 @A
S B R, IR, R M R B

<& MWH R S sh (il A 0x00000000).
<& M Bootrom JF 3l (Hiutik 5 0x10000000) .
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2.2.3 RGEEH

2.2.3.1 FEJR
1.8V~5.5V HJRiET VDDH 51 AR A 10 FIN i EaR gt f

2.2.3.2 YR ISR

O EHEA(POR): HHFEHEM OV EF T Veor I, BIIFEALIRSTFIHIEAT

& wHEN(PDR): MHVFEHE FRERMT Veor M, #EANEADIRES

O AlgRFER R E AL (Brownout Reset, BOR): L & & AR IEEALBIE Veor, 24 HLIR HL AR
T Veor I, #EANEALIRES

O AR FRAK A I 2% (Low Voltage Detector, LVD): A it B A& & BIME Vo HEATHLEL, 24
JFAE T Voo B, 724 LVD i ilibr A7

2.2.3.3 RESR
O WERERS: RIRENZEE, RANZEERREEIEE,

O USB fa/t8%: 24t USB PHY #a7E HLEJH Vopsuse

2.2.3.4 fRThFERER
ES32F0283 #2fit 5 P I#FER

& SLEEP Rl M CPU &b T-#i b, FrA sh nrdike TARIRES, it s Wi
CPU Mifig.,

& STOP s AN CHITA EWEEF‘D? ANFESCHRAM TR, AT AAMICE FLASH 2
N STOP R FFRIh R W #E . N fEiEE RTC. IWDT K HLE A (LVD) . B fE WKUPX
5] I ERAE NRST 5| el CPU.

<& STANDBYO #ixt: MEL NG Z HIE, TREF SRAML fE6E s, & BRITA WAZEE .
g RTC. IWDT. K HERMI(LVD). FMHMaEE WKUPX 5] ISR NRST 5|
i CPU.

<& STANDBY1 #i:l: AR R NZHBIE, HERIIANZS SRAM k. X Eedt
RTC. IWDT. fKHEMM(LVD). #hmafid WKUPX 5] sk Hik NRST 5| i fiE CPU.

<& SHUTDOWN #: =R 6 I % IR S BandGap, REFE Ik Th#E . i T BandGap

KM, JoiEFHEH BOR 5 LVD Dhfig, XAedid RTC. IWDT. #hHREEE WKUPx 5| 15k

FIfIk NRST 5| IR CPU.
LN

HRC : W#BFI#E RC k88, HRL) 4 MHz, ERIME I Lo 240 R G0R B

HRCA48 : Wilisd RC ikibde, ML) 48 MHz, SCRFHBIHE

HOSC: Ah&mid ik ik a5, SCFF 4 MHz £ 32 MHz

LRC: WHHMILHE RC 74, MFE L) 32 kHz

LOSC: AMBH AR 4, S~ 32.768 kHz

PLLO: #F PLL 4, S74% 4 MHz & 72 MHz, T35 % 7 o

V1.8 16/73
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2.2.3.6  E#EFMUE (DMA)
DMA(Direct Memory Access) ¥z il 48 B L T WAZ AT N AFERAE,  DARRIRDIFERI A% B TAE
fi#k. AE 61> DMASIE, BAMEESHIX R —4 DMA Z8E 2. B DMA 5K KIE,
A2 % S 2R . DMA SCRRAFAE 28 BIAEAE A A706 38 B /ML VA B A7 i 45 2 18] i) Hicifs %
B o

2.2.3.7 M EER(PIS)
PIS(Peripheral Interaction System)fsi F T-4M & BB, R PIS S A5 18] A AH Bk,
il S BB TR, 4 E R G S AR e S e g, WS 5 I 2 CPU AR R I 4k
BAFTAE, &R0 R SR AL .

2.2.3.8 ElIfEm#
& STETIER S(WDT)
IWDT(Independent Watchdog) H Tl & fF AR Ad A kb S, a0 i B aR . 27 7 i il
T MU BEER, R REEAL. 2 IWDT JHa)E, P i@l s oc, ek
HFF 5 R B B LRC AR TS b 2R T, e N8 T R 4

& E A ERZH(WWDT)
WWDT(Window Watchdog)f# Fl Z4ci 4 PCLK AE yit-Hidd, xobF i B ol i i v g 4 4 7~
A WWDT & A7, A] FTAG IR A 3% ) sl B A AT v, B bR B A AT IR

V1.8 17/73
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2.2.4 S8R0

2.2.4.1 EHI0(GPIO)
> GPIO 5 Jm] soph e & v N8, B S e BT RS R, IRBhRE ik,
AN ROE RS, CMOS/TTL i N i 43 DL S AS UL I i A\ A B thil o 8 43 1 7T 5 4D T
FFAR B AN RE R o RN D SRR R T, WU B 16 AN e R

2.2.4.2 A Hh T /B8R (EXT)
A8 F RT3 (EXT), 340k 2 407 HLnT I B Ryl SERF BT, R LR
fib ok, FFPEE TP ER AR . EXTI 2SS B A GPIO 5l . bii#s CMP. K HL S
LVD ZF 5 4MER 51 B WKUPX fit & Fme i g4

2.2.5 ZEEERIEHEINE

2.2.5.1 T TLRBHL(CRC)
CRC(Cyclic Redundancy Check) = 2 Fi| F A= il 22 i X 5 B 7] 118 57 4 — 4 CRC /R B &5
Fo T BRI ORAI6 HE A% i RO i A7 TT e HH LA R . SCRF CRC32. CRC16 LM CRCS,
A] [ 479w %54 5 2 TR (Generate Polynomial), 37 H1 DMA 1& 4% .
2.2.5.2 RN HE(AES)
AES(Advanced Encryption Standard)$ 47 £04 in 2 s g2, f#H 128 125410 128 A1 ¥ (I
WE ). H CBC. CBF. OFB. CTR L} ECB ##, J£7] i DMA &%k .
2.2.5.3 BHEINERR(CALC)
185 NIH A5 (CALC) FT AT F 77 AR LA S 455 ik A 12 5 ke

V1.8 18/73
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2.2.6 BT
ES32F0283 #3Ffufh 10 NEf 5. L3 HF 28 B PWM i 47 HY

LD E L !
g :
wman DM e
UL 98 B e
e A T I AR Lk
B N
(AD16CAT) 16 {i T 1~65536 | % | K 4 3 1
‘F
B L
1 M 2
(GP32CA4T) 32 {1 TF 1~65536 | %fF | SofF 4 Rk |1
‘F
[
T8 FH R B A " !
(GP16C4T) 16 fir EI 1~65536 | %HF | i 4 A 3
I8 FH E I A o
(GP16C2T) 16 fiZ k| 1~65536 | ScRF | b 2 1 4
FEAE I A -
(BS16T) 16 4 L | 1~65536 | | H X Fsck |1

* 2-2 EMARIHREN IR

2.2.6.1  W&IEHERN(AD16CATL)
O 16 ALEANE . k. BEHERIR A BT EE
O 16 ML A YRFE T A, AT E I BE AT o s TR T 1 3 65536 IR I{TE 4
2l
O WHEUANMMILAEIE, §MEE LT Tk
Sl N B
- Hr
- PWM % th (s 5 ot st 554 )
- Bk
WBIE 1~3 SCRFE AN, PTG E A X ]
[Fi] 25 B FH T A0 A5 5 1 5 B 2 2 P9 38 LB 22 A s I 8
TEZE e 4 TR I 2 i 58T B ST AR AR
SCHERIZETNRE, FIZ 5 i 2 RS AT 4%
IR WS DMA iR
SCHEHE B (IE48) S B B2 /R L B i3 AT 5 7
PO E TN L s e
EPRBE T, 2% TR 4G

O O AR C IR C R O R

V1.8 19/73
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2.2.6.2

<&
<&

&

SRR

<&

2.2.6.3

&
<&

&

RN

&
&

2.2.6.4

&
&

&

V1.8

1B e 88 32 £ 4 JBIB(GP32C4T1)
32 i, Ak, ERIGLLIR E SN EEs
16 AR gmAE o A Ay, RIAEE I 25E AT o T e TR #h it AT 1 3 65536 [H] (TR 4>
B
WA DU AFIE, BAMEIE SR LR ThRg

- H R

-t B

- PWM i th (0% 5 thLoxt 55 K)

- LK

[ 2 L e P AR AE - P o I 45 S P9 A EL IR 22 4 s I 2
SR TSRS DMA 13K

SCRPHY R (IEAZ) b S e 7K HL B 2EA T /e AL
A BRI Bk e A\ ik A T K
RGBS, IS ] R 46

B e 28 16 AL 4 3BIE(GP16C4Tn, n=1~3)
16 Aridhdl . ehyR. ERIGEIR E ST
16 {7 T FE T A0as,  PILEE I 2847 A T A4S AR 8P dEfT 1 3 65536 [F) 4T 4>
g
A TUAMSLAEE, BMEESCRELL T IR

- HAHIR

-t e

- PWM fith (5 5 o Loxt 5545 K)

- ke

[ 20 HL I P T AN A 5 J ) I 2 B A B EL R 22 A SE I 2%
SR WTEEE S DMA 13K

SCREHE R (1E2) S B B /R HL B REA T S for
AR TN e e
R T, s AT R 4h

B e 8 16 7 2 JBIE(GP16C2Tn, n=1~4)
16 {38 [ SN T A

16 A7 ] iR T g, T AE E N 8% IS AT oM TH s AR AT 1 %) 65536 I8 AR R
Gl

AW ANMALEE, FMEESF AT 6
ol N GETN
-t B

20/73
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- PWM %t

- BBk H

B8 1 SCRFEAMG ARG B AR X I ]

[Fi] 5 FEL % F - A/ A5 5 42 ) B 2 2 P9 35 EL R 2 A S B 2
TEL5 BB H AT BRI 2 J5 o8 3T 3 S T A A s
SCRERIZEDIRE, R4 5 I 2 RS AT 4%
SCREPIBT g K DMA 53k
FEVRIE TR, 8 38 vl B R 45

2.2.6.5 HAEH R (BS16T1)
O 16 A E BN e
& 16 PN YRFE T Ahigs, TAEE R 2R EAT TP EGEs TAERM 3R T 1 3 65536 (R 1 E =4
i
O T RS AR R WS R
O HERRERT, Em s A gL

2.2.6.6 SERF A8 (RTC)
Real Time Clock (RTC)RJ #24t FH /= ¥R Ay 18] DA A HBAME S, X265 5 B DL BCD 1A% A7k
£ RTC #EHIZF /s s, [FIR LA - B e e M DR S 3 3he DR, RTC
(R B RVE 2> 2 Rt P k£, 05N 4ME 32.768 KHz [ ARR % 28 LA K N BF4) 32 KHz
1) RC k¥ ds. M, RTC HIHRK RGMRTIFER MR BE 1) T RE, [R5 R LA AE (IR D AR
X, RTC ARS8t .

2.2.7 HEFEHIFEIT (KBCU)
SEAL ] IO T RGB AL, fERE M THIRM =4 PWM 53t 5 — 4ol ke
B, =41 PWM HZE N AT RGB [ LED I, filldedse &, @ik | sha i
B, R EAUE A T AR, A AR R A A B IR R EIE 24
Ay, RAOBCE 15 A5, UULINFRIhRE S 32 Br o Bt e .

OO0

<&

V1.8 21/73
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2.2.8 B@E
2.2.8.1 ERRPBRRS (UART)

iU B UART) IR T — ARG, MCU wT BLS S i &l id Tolk bk NRZ
R SR 4 X T 0 AT Bl i . UART AT DU /N R 3R A A 8%, St 18 B8 AR

R E M

UART SZFF 5 A5 38 TR RN 21 0T B2 TR, 130 FE LINCAS HE LG 28%) . B RE-R P IrDA(LL
AN EHE T 22)SIR ENDEC #EVEF modem iz #:/E(CTS/IRTS), [FINTIE S 2 ML H 77 2.

SCHFAHE ] DMA SEHL 2 22 i XL, AT BE 5 S5 rend Bt 1 i

UART /R
Modem i) 4442 )

UART1/2 UART3/4

i DMA S Fj % 2523 T

ERERINS:N

< | < | <

e R

B T AR

IrDA SIR #ilk

LIN 58

RIS G D g

Modbus &/

B SR R AR AR

RS485 HIIRsNFEREfs &

| < | << |<|<|<|<|<|<|<

< | < | < | <

Modem FRE{F

56,7,89

X 2-3 UART1~4 EARDIRERCE

2.2.8.2 WERE R BLL (12C)

12C & LN A K Hp AT AL i 2k, SO T il B R iR SR 2 R R B 5 4t

12C FrifEst— A2 BN L OIE RIS E, U SR s A~ LA ) AL P R e s ) A
2RIy, HARRRT AT ISR A o RSSO T ARAERLEC(Sm) | PRs 2 (Fm) 5 8l Rid A 2 (Fm+)
B PP, Jf H iRt SMBus(RGE B E k) 5 PMBus(FLJEE B 2K) .

2.2.8.3 BATAMEEED (SPI) MERHBEBEHNE ZEIELL (12S)

SPI 2 42 AN EEIhRE, 3 SPI M NES 12S S8l . BRIMEGL T, B3R H2 SPI IhfE.

ATE AR DN SPI D)3 128,

HRATHMBCHE I (SPI)R] 5 AN SPI a8 #EAT 21 X LBl 4 XU L (1 A8 HR AT IS i3 D T B &
WU A BN . ERCE N BN, e s SPI B & S (i IE 5 81(SCK) . Z4%

HI& e 7E 2 EHUBNRCE T TAF.

128 Pt [0 B AT IG5 1 o e AR TR (T 4 51 B TR (R 3 AN 51 1)

V1.8
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TAENMMLER ENLTAE . 24 12S BLE NIEE EYUBRT, 1Z8 0 a] LU AN 12S ik feft 3
IR (MCLK) o & AT LA 2 DUFPAS[F] 12 Aiids o, E0FE 12S Philips #57# . MSB 1 LSB X 55 AR
LLK PCM bRk .

¢ SPIszH

AT T SPI1. SPI2 #1 SPI3 drszfi il 4 #h Tk .

SPI BEA/Reik SPI1
Rx #l TXFIFO K/M(N)[ x 8 fiz] 16 4 4
12S T i x P
® 2-4 SPIFRE

2.2.8.4 mPRIZPEIT (CSU)
IR BT — MR R, T B ShRAE N B 48 MHz RC 4R 45 (HRC48), LIFifk
I Ve e e EE RS UE RS, ReHE V22 A HRCA8 Bt e 525 2 2 1 Bh, - S I i) SR
AfLLIEFE USB ) SOF {55 . LOSC #ik¥%#%. CSU_SYNC 5 Bisl @@ s phr=4E, thohdie
BTFIRHEDIRE, 5 ENRMEDIRESE &, F IR UE R HEIR .

2.2.8.5 B ETELZ (USB)
% USB # il #HF A48 USB &4 I35, 7Y USB2.0 s iyE H Al 3 /£ 41 (12Mbps)
PRt o SCRE s s IEAEI TAE T FHLE R & PR
Y HELEE R ML SRP(Session Request Protocol) 1 E AL #i HNP(Host Negotiation
Protocol )i 5 Hril .

V1.8 23/73
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2.2.9 )

2.2.9.1 WSR2 K BIE (VRES)
PR L REL A T IR, AT R PN S R (VREFINT) 5l 47 30 IR 5 VDDA, $RAEAS[R] 1 Fi PHL 2>
JE(VRES/x), % ADC £ CMP f#iff.

2.2.9.2 Bl r##a (ADC)
2 12 (A EC 425 (ADC) B A B £ 16 M AMEETE N 3 A A F I Gl AL 1A%, WS H L,
WIS HLRE A ), JERTDABREEA R T 4. fERIECT, Kot — 2Rk e no bl
PAT B Bl

BB A28 T EH DMA 425 2342 1R %

BAUE T 1 DB T LIRSt A — A, —SSelpr A 16 el IE e i . SRR 1R
JH 7B LV ) BRI 7 A R

& EHEEERE (TS)
T8 L TR (TS) = A B iR e M AL A L Vs

T AL 2% PN %25 ADC i N5 18 ADINLG, %1518 T 1A% seas far Y i s 56 oy 3 (8 .

AL IRES A RIFRIZNERE, (EA AU AT KhE A RESRAT R IR M E BN, T
i P8 A TR P i P R D] L 2 AT A Py 2 R34k, TR SR 2 v ) PN Sl 2 A% SRk s o T4
AT 5 AR AR R S

¢ AEHSEHE (VREFINT)

W#8Z% BL IR (VREFINT), W#BZEHE] ADC fii A5 18 ADIN17.
¢ IS E (VRES/X)

feflt 6 Moy S HIUR VRES/x, #4523 ADC fii \M5iE ADIN18.

2.2.9.3 B LSS (CMP)

DL LA 28 A2 T DA LR B B R S A, T DA S R B s R g . NS /N E
PURTHAERAL LA #H(CMPL FIT CMP2), FF H B ATk pysim A, S thieds v LA & & 51
JRIHE At H I f F AR b PO RRAUL L e s o 0 N HE R DRV AT I 42

<& AN 1T O Hi A PAOO~PAQS
O NERHLBH N E(VRES/X): 1/4. 1/2 71 3/4

P EEEL AR AT LA STOP i sMelig, S g it g Ay, thml DA & p— N LS

V1.8 24/73
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$3E A
3.1 BIHA

3.1.1 LQFP64 (10x10mm) 3| &

64 [ _]vDDH
63 T JvssH
62 [ _]PBO9
61 | | PBos
60 [ [ ] PD03
59 | _]PBo7
58| 1 |rBos
57 ] _]PBos
56 || | PBO4
55 [ _]PBO3
54| 1 ]PD02
53 [ ]Pci2
52T ]pc11
51 [ ]pcio
50 _[ ] PA15
49| T ] PA14/SWCLK

voor [ |1 48[ T ] vopuss
pci3a [ |2 47T vssH
Loscpci4a [ |3 46 T_] PA13/SWDIO
Loscopcis 1 |4 45 T ] pa121UsSB_DP
Hoscipp1a 1|5 44[ T ] PA11/USB_DM
HoscorD1s [ | |6 43[ T | Pal0
NRsT 1|7 42T ] PA09
ADIN10/PCO0 [ | 8 ESSZ F0283LT3 41T ] paos
ApbiNtwpcor [ |9 40[ T ] pco9
ADIN12/Pco2 [T ]10 I. FP64 39[ ] Pcos
ADIN13/PCO3 [ |11 ( Q ) 38[ T ] pco7
vssa [ |12 37[ 1] pcos
vDDA [ |13 36 T ]reis
CMP1_INN6/ADINO/PAOO [T |14 35[ T ] PB4
CMP1_INP/ADIN1/PAOL [ |15 34[ ] | PB13
CMP2_INN6/ADIN2/PA02 [ |16 33[ T ] PB12
5333 J3QI3IL&KIIB e
5838853883888 ¢E25%
cogasigacaaaaafl
2z 3 2¢z2
2223 2%
< <

CMP2_INN5/CMP1_INN5/ADINS5,

CMP2_INP/ADIN3/PAO3

CMP2_INN4/CMP1_INN4/ADIN4

K 3-1 ES32F0283LT3 64-Pin (10x10mm) LQFP 3| /&4

V1.8 25/73
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3.1.2 LQFP64 (7x7mm) B|HE

64| [ |vDDH
63 [T JvssH
62 [T |PB09
61| [ ] rBos
60 |_[ ] PDO3
59 T ]prBo7
58| _T 1rBos
57| _1 ] rBOs
56 || | PBO4
551 | PBO3
54 [T ]PD02
53| _[ ]Pci2
52 [T Jpci1
51| [ ]Pci0
50 [T ] PA15
49| T ] PA14/SWCLK

vooH [ |1 48[ 1] vopuse
pci3 [ |2 471 T ] vssH
Loscipcia [ |3 46T ] PA13/SWDIO
Loscopcis 1|4 45[ T ] pA12/USB_DP
Hoscypp1a [ |5 44 T ] PA11/USB_DM
Hoscopp1s [ 6 43T | PAL0
== ES32F0283LT oD e
ADIN1o/PCoo [ || 8 41T paocs
ADIN1wPcor [T |9 40[ T ] pcoo
ADIN12/PCo2 [ _]10 (LQFP64) 3o[ [ ] Pcos
ADIN13/PCO3 [ |11 38[ T | Pco7
vssa [ |12 37 [ ] Pcos
vopa |13 36| [ | PB15
CMP1_INN6/ADINO/PA00 [ |14 35 ] ] PB14
CMP1_INP/ADIN1/PAOL [ |15 34[ T ] PB13
CMP2_INN6/ADIN2/PA02 [T |16 33[ T ] PB12
5232 J8QIKQERIRE &S
S 882823838888 3233
g eagigggaidgaaaaisl
] S U & K § 0O ® 9
z zzzzgdzz
a 0O 000 = £ o0
< L1822 <
o < W0
P zZz Z
N zZ z
N | |
< T
s s
° S o
< w0
zZz 2
z z
o o
s =
o 0O
3-2 ES32F0283LT 64-Pin (7x7mm) LQFP 3| i{ &
V1.8 26/73
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3.1.3 LQFP48 (7x7mm) 5| HHE
X
—
O
=
I T @
5 38385 8838483
0O Voo O o0 mmm <<
> > oo 0o [a W o B o T W o I o 1Y
@ 48 47 46 45 44 43 42 41 40 39 38 37
VDDH[ ] |1 36 |_[ ] vDDUSB
pc13a[ [ |2 35 [T 1 vssH
Loscipcia[ 1|3 34 [T ] PA13/SWDIO
Loscorpcis [ |4 33 [_[_] PA12/USB_DP
HosciPp14 [ 1|5 ES32F0283L 32 [T 1 pa11/usB_DM
Hoscorppis 1| 6 Q 31 [ T 1]PAl0
NrRsT 1|7 (LQFP48) 30 [ T 1] PAo9
vssa[1 |8 29 [ T ] PAc8
vopA [T ]9 28 [ 1] PBIS
CMP1_INN6/ADINO/PACO 1|10 27 [ T | PB14
CMPL_INP/ADINL/PAOL [T |11 26 | [ ] PB13
CMP2_INN6/ADIN2/PA02 [ 1|12 25 [ T |PB12
15 16 17 18 19 20 21 22 23 24

I
I A~

CMP2_INP/ADIN3/PAO3
CMP2_INN5/CMP1_INN5/ADIN5/PAO

CMP2_INN4/CMP1_INN4/ADIN4/PAO4

BJEIS]RISIEIS RIS]8

PB02
PB10
PB11
VSSH
VDDH

ADIN6/PA
ADIN7/PA
ADIN8/PB
ADIN9/PB01

3-3 ES32F0283LQ 48-Pin (7x7mm) LQFP 5| [
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3.1.4 QFN48 (5x5mm) 5| HIE

X
-
O
=
[
E T o 0 ® ~ © 0 ¥ ® 10 5
NN ©O O O O O O O O «H -«
A O oM o OmomMoMmM om < <
> > o o oo oo o oo
@ 148 17 hel ps| B4 2| haf ko[ B9l Be 7
VDDH [ 1 [36] vbDUSB
PC13 [2 [~————————————-— S [35] vssH
LOSCI/PC14 [3 : I [34] PA13/SWDIO
LOSCO/PC15 [4 [ : [33] PA12/USB_DP
[
HOSCI/PD14 | 5 [ E532F0283N : [32] PA11/USB_DM
HOSCO/PD15 | 6 : Q| [31] PA10
NRST L7 | (QFN48) : [30| PAOY
VSSA |8 : : [29] PAO8
VDDA |9 : | 8] PB15
CMP1_INN6/ADINO/PAOO [10 [ VSSH : [27] PB14
CMP1_INP/ADIN1/PAOL |11 L ! [26] PB13
CMP2_INN6/ADIN2/PAO2 [12 [25] PB12
ZRENT bd
© ~ O 9 N ©O « T I
o o O O O «H n o)
T iE5EEES S
© N~ o0
z zz 2
O oo o
< << <

CMP2_INN5/CMP1_INN5/ADINS/PAOS [ =]

CMP2_INP/ADIN3/PAO3

CMP2_INN4/CMP1_INN4/ADIN4/PA0O4

3-4 ES32F0283NQ 48-Pin (5x5mm) QFN 5 &

He RAEFE VO B CRUEE = S 2 51 AN T8 OR S BN, SRS H 0 1/0 B #7550 B % AR i P 4%
IEAERES BB, WIS R DA RE 2 LR, O AR E P 5 IR A T4 1T B A
ES32F0283LT3 fll ES32F0283LT Jys K5I %S %E, Fra 110 E R 5 H:

ES32F0283LQ i ES32F0283NQ # 5] H: 1) I/0 fi$k PCO0~PC12, PD00~PD02.
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VDDH

TR

POWER

RRTRe

PC13

/0

KBCU_COL13

PC14_LOSCI

/0

KBCU_COL14

LOSCI

PC15_LOSCO

/10

KBCU_COL15

LOSCO

PD14_HOSCI

/0

KBCU_COL21
KBCU_COL23

HOSCI

PD15_HOSCO

/10

KBCU_COL20
KBCU_COL22

HOSCO

NRST

NRST

PC00

/10

SPI2_SCK
UART4_TX
GP16C4T3_CH1
KBCU_COLO

ADIN10

pCo1

/0

SPI2_NSS
UART4_RX
GP16C4T3_CH3
KBCU_COL1

ADIN11

10

pPC02

/0

SPI2_MISO
UART4_CTS
GP16C4T3_CH2
KBCU_COL2

ADIN12

11

PCO03

/0

SPI2_MOSI
UART4_RTS
GP16C4T3_ETR
GP32C4T1_ETR
KBCU_COL3

ADIN13

12

VSSA

ANALOG GROUND

13

VDDA

ANALOG POWER

14

10

PAQOO

/10

SPI2_SCK
UART2_CTS
GP32C4T1_CH1
GP32C4T1_ETR
GP16C2T1_BKIN
UART4_TX
CMP1_OUT
KBCU_ROWO_R

ADINO
CMP1_INN6

15

11

PAO1

/0

SPI2_NSS
12C2_SMBA
UART2_RTS
GP32C4T1_CH2
GP16C4T1_ETR
GP16C2T1_CHIN
UART4_RX
KBCU_ROWO_G

ADIN1
CMP1_INP

16

12

PAO2

/0

SPI2_MOSI
12C2_SCL
UART2_TX
GP32C4T1_CH3
GP16C4T1_CH1
GP16C2T1_CH1
CMP2_OUT

ADIN2
CMP2_INNG

V1.8
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RRTRe

BB

17

13

PAO3

/10

SPI2_MISO
12C2_SDA
UART2_RX
GP32C4T1_CH4
GP16C4T1_CH2
GP16C2T1_CH2
KBCU_ROW1_R

ADIN3
CMP2_INP

18

PDO0

/0

GP16C4T1_CH3
KBCU_ROW4_R

19

PDO1

/0

GP16CAT1_CH4
KBCU_ROW4_G

20

14

PAO4

/10

SPI1_NSS
12S1_WS
UART2_CK
GP16C4T2_ETR
GP16C4T1_CH1
GP16C2T4_CH1
KBCU_ROW1_G

ADIN4
CMP1_INN4
CMP2_INN4

21

15

PAO5

/10

SPI1_SCK
12S1_CK
GP32C4T1_ETR
GP16C4T2_CH3
GP16C4T1_CH2
GP16C2T2_CHIN
GP32C4T1_CH1
KBCU_ROW1_B

ADIN5
CMP1_INN5
CMP2_INN5

22

16

PAO6

/0

SPI1_MISO
12S1_SDI
UART3_CTS
GP16C4T2_CH1
GP16C4T1_CH3
GP16C2T2_CH1
AD16CAT1_BKIN
CMP1_OUT
KBCU_ROW2_R

ADING

23

17

PAO7

/0

SPI1_MOSI
12S1_SDO
GP16C2T4_CH1
GP16C4T2_CH2
GP16C4T1_CH4
GP16C2T3_CH1
AD16CA4T1_CHIN
CMP2_OUT
KBCU_ROW2_G

ADIN7

24

PC04

/0

UART3_TX
GP16C4T1_ETR
KBCU_COL4

ADIN14

25

PC05

/0

UART3_RX
KBCU_COL5

ADIN15

26

18

PB0O

/10

UARTL_TX
GP16C4T2_CH3
GP16C2T1_BKIN
AD16CAT1_CH2N
WKUPO
KBCU_KEYO

ADINS8

27

19

PBO1

/0

UART1_RX
UART3_RTS

GP16C4T2_CH4
GP16C2T4_CH1
GP16C2T1_CH2

ADIN9

V1.8
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AD16C4T1_CH3N
WKUP1
KBCU_KEY1
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RRTRe

BB

28

20

PB02

/0

12C2_SMBA
GP16C4T3_CH3
GP16C2T1_CH1
WKUP2
KBCU_KEY2

29

21

PB10

/0

SPI2_SCK
12C2_SCL
UART3_TX
GP32C4T1_CH3
GP16C4T3_CH4
AD16CAT1_CH4
KBCU_ROWS5_R

30

22

PB11

/0

12C2_SDA
UART3_RX

GP32C4T1_CH4
GP16C4T3_CH3
AD16CAT1_CH3
KBCU_ROW5_G

31

23

VSSH

GROUND

32

24

VDDH

POWER

33

25

PB12

/10

SPI2_NSS
12C2_SMBA
UART3_RTS
GP16C2T1_BKIN
GP16C2T3_CH1
GP16C2T4_CH1
AD16C4T1_BKIN
KBCU_ROWS5_B

34

26

PB13

/10

SPI2_SCK
12C2_SCL
UART3_CTS
GP16C4T1_CH1
GP16C2T2_CH1
GP16C2T4_CHIN
AD16CAT1_CHIN
KBCU_ROW6_R

35

27

PB14

/10

SPI2_MISO
12C2_SDA
UART3_RTS
GP16C4T1_CH2
GP16C2T1_CH1
GP16C2T4_CH2
AD16CA4T1_CH2N
RTC_OUT
KBCU_ROW6_G

36

28

PB15

/10

SPI2_MOSI
GP16C2T1_CH2
GP16C2T1_CHIN
GP16C2T4_BKIN
AD16CA4T1_CH3N
USB_CID
KBCU_ROW6_B

37

PC06

/0

SPI3_NSS
UART3_TX
GP16C4T2_CH1
KBCU_COL6

38

pPCO7

/0

SPI3_SCK

V1.8
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UART3_RX
GP16C4T2_CH2
KBCU_COL7

ES32F0283 ¥4 T/t

RRTRe

BB

39

PCO08

/0

SPI3_MISO
UART3_CTS
GP16C4T2_ETR
GP16C4T2_CH3
KBCU_COLS

40

PC09

/0

SPI3_MOSI
UART3_RTS
GP16C4T1_ETR
GP16C4T2_CH4
GP16C2T3_CH2
KBCU_COL9

41

29

PAO8

/10

12S1_MCK
CSU_SYNC
UARTL_CK
GP16C2T3_CH1
AD16C4T1_CH1
MCO
KBCU_ROW2_B

42

30

PAQ09

/10

UART1_TX
GP16C2T1_BKIN
GP16C2T3_CHIN
AD16CAT1_CH2
MCO
KBCU_ROW3_R

43

31

PA10

/0

USB_CID
UART1_RX
GP16C2T3_BKIN
AD16CAT1_CH3
KBCU_ROW3_G

a4

32

PAlLl

/10

SPI1_MISO
12S1_SDI
UART1_CTS
AD16CAT1_CHA4
CMP1_OUT

USB_DM

45

33

PA12

/0

SPI1_MOSI
1251_SDO
UART1_RTS
AD16C4T1_ETR
CMP2_OUT

USB_DP

46

34

PA13

/10

SWDIO
USB_CID
IR_OUT
GP16C2T3_CH2
AD16CA4T1_CH1
KBCU_COL22
KBCU_COL20

47

35

VSSH

GROUND

48

36

VDDUSB

USB POWER

49

37

PA14

/0

SWCLK
UART2_TX
GP16C4T2_CH4
AD16CAT1_BKIN
CMP1_OUT
KBCU_COL23
KBCU_COL21

50

38

PA15

/10

SPI1_NSS
12S1_WS

V1.8
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UART2_RX
GP32C4T1_ETR
GP32C4T1_CH1
GP16C4T2_CH3
UART4_RTS
CMP2_OUT
KBCU_ROW3_B

SPI3_NSS
UART4_TX
UART3_TX -
51| — | PC10 10 SPIL. SCK

12S1_CK

KBCU_COL10

SPI3_SCK
UART4_RX
UART3_RX -
52| — | Pc11 10 SPIL MOSI

12S1_SDO

KBCU_COL11

SPI3_MISO
12C1_SCL
53 | — | PC12 110 SPI1_NSS —
12S1_WS
KBCU_COL12

12C1_SDA
UART3_RTS
GP16C4T2_ETR -
54 | — | PDO2 /0 SPIL MISO

12S1_SDI

KBCU_ROW4_B

SPI1_SCK
12S1_CK
GP32C4T1_CH2
GP16C2T2_CH2
55 | 39 | PBO3 10 AD16C4T1_CH3N —
SPI1_NSS
12S1_WS
WKUP3
KBCU_KEY3

SPI1_MISO
12S1_SDI
GP16C4T2_CH1
GP16C2T3_BKIN
56 | 40 | PBO4 /0 AD16CA4T1_CH2N —
SPI1_MOSI
12S1_SDO
WKUP4
KBCU_KEY4

SPI1_MOSI
12S1_SDO
12C1_SMBA
GP16C4T2_CH2
GP16C4T3_CH1
57 | 41 | PBO5 10 GP16C2T2_BKIN —
AD16CAT1_CHIN
SPI1_MISO
12S1_SDI

WKUP5
KBCU_KEY5

SPI3_MISO
58 | 42 | PBO6 /10 12C1_SCL —
UART1_TX

V1.8 33/73
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GP16C4T3_ETR
GP16C2T2_CHIN
AD16CA4T1_CH3
SPI1_SCK
12S1_CK

WKUP6
KBCU_KEY6

ES32F0283 %4 T/t

RRTRe

BB

59

43

PBO7

/0

SPI3_MOSI
12C1_SDA
UART1_RX
UART4_CTS
GP16C4T3_CH2
GP16C2T3_CHIN
AD16CAT1_CH2
WKUP7
KBCU_COL17

60

44

PDO3

/0

12C1_SMBA
AD16C4T1_CH1
KBCU_COL16

61

45

PB08

/0

12C1_SCL
IR_OUT
GP16C4T3_CH1
GP16C2T2_CH1
AD16C4T1_BKIN
KBCU_COL18

62

46

PB09

/0

SPI2_NSS
12C1_SDA
IR_OUT
GP16C4T3_CH2
GP16C2T3_CH1
AD16CAT1_ETR
KBCU_COL19

63

47

VSSH

GROUND

64

48

VDDH

POWER

V1.8
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VDDH 5 10 B
VSSH Hrr 5 10 HEith
M VDDA AU L5
VSSA e
VDDUSB USB HLJi %
HOSCI A1 v AR 3 A B NS S0 v T o N
HOSCO G v AR 5 A
i LOSCI SR HR 55 B3 b NS S DA R b N
LOSCO SR H R 5 A b
NRST LS =R DA NG}
SWCLK SWD 4 [ i
SWDIO SWD % I B A
REGrE: IS
MCO T il e b
WKUPyY TRIHFES RSB (y=0~7)
RTC_OUT RTC 1Hz I
AD16CAT1_CHy AD16CATL I8 y N/, (y=1,2,3,4)
AD16CAT1_CHyN AD16CATL i#i# y HAMiH, (y=1,2,3)
AD16CAT1_ETR AD16CATL SR 4N
AD16CAT1_BKIN AD16CATL FZEHAN
GP32C4T1_CHy GP32CAT1 il y i A/HfiH, (y=1,2,3,4)
SE g GP32C4T1_ETR GP32CAT1 #hibfi R AN
GP16C4Tx_CHy GP16CATx JBif y fiy N/Fih, (x=1,2,3 ; y=1,2,3,4)
GP16C4Tx_ETR GP16CATx #MEbfil R HIA
GP16C2Tx_CHy GP16C2Tx JEid y far N/Fith, (x=1,2,3,4 ; y=1,2)
GP16C2Tx_CHyN GP16C2Tx il y H#Mfit, (x=1,2,3,4 ; y=1)
GP16C2Tx_BKIN GP16C2Tx A EHMA, (x=1,2,3,4 ; y=1,2,3,4)
12Cx_SMBA 12Cx SMBus 75|, (x=1,2)
MHERO 12C 12Cx_SCL 12Cx H AT oD, (x=1,2)
12Cx_SDA 12Cx AT HAH N, (x=1,2)
SPIx_SCK SPIx A B M RI N, (x=1,2,3)
SPIx_MOSI SPIx AR HH 4 MBI, (x=1,2,3)
MR SPI SPIx_MISO SPix - BLAH I S R, (=1,2,3)
SPIx_NSS SPIx & fr ik d¥, (x=1,2,3)
12S1_CK 12S1 H 4TI
12S1_WS 12S1 il %
WERED 12 12S1_SDI 12S1 B ATHIEA
1251_SDO 12S1 A 4T Hdhda
12S1_MCLK 12S1 5 4T F Hi 4ol
UARTX_TX UARTxX $dfEf51%, (x=1,2,3,4)
UARTX_RX UARTx #ida 351K, (x=1,2,3,4)
s UARTX_CTS UARTX f£3% ¥, (x=1,2,3,4)
MR UART UARTX_RTS UARTX 41413k, (x=1,2,3,4)
UARTX_CK UARTx # fE R0 Bl i, (x=1,2)
IR_OUT AR GG i

V1.8
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USB_CID USB ##:%% ID
USB_DP USB #11 D+
use USB_DM 4% USB 11 D-
CSU_SYNC CSU FHE54A
KBCU_KEYy KBCU KEYy #3{iifi X, (y=0~6)
KBCU_ROWYy R KBCU ROWy 4.4 LED PWM #ij i, (y=0~6)
4% KEY/LED KBCU_ROWYy_G KBCU ROWy £tt5 LED PWM i, (y=0~6)
KBCU_ROWy B KBCU ROWy 4 LED PWM #ij i, (y=0~6)
KBCU_COLy KBCU COLy H##ffith, (y=0~23)
ADINy ADC #i# y i\, (y=0~15)
o CMPx_INP CMPx IEHGEAUHIN, (x=1,2)
B CMPx_INNy CMPx st y, (x=1,2; y=n/a,4,5,6)
CMPx_OUT CMPx L a4 Rk, (x=1,2)
® 3-2 IESCHY
V1.8
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& FEMAN L PAXx Z IR

PAO0  |SPI2_SCK — UART2_CTS GP32C4TL_CH1  |GP32C4TL ETR  |GP16C2T1 BKIN |UART4 TX CMPL_OUT — KBCU_ROWO_R | ADINO/CMPL_INN6
PAOL  |SPI2_NSS 12C2_SMBA UART2_RTS GP32C4TL_CH2  |GP16C4TL ETR  |GP16C2TL_CHIN |UART4_RX — — KBCU_ROWO_G  |ADIN1/CMPL_INP
PAO2  |sPiz_MoSI 12Cc2_SCL UART2_TX GP32C4TL_CH3  |GP16C4TL CH1  |GP16C2TL CHL |— CMP2_OUT — KBCU_ROWO_B | ADIN2/ICMP2_INNG
PAO3  |SPI2_MISO 12C2_SDA UART2_RX GP32C4TL_CH4  |GP16C4TL CH2  |GP16C2TL CH2 |— — — KBCU_ROWL R  |ADIN3/ICMP2_INP
PAO4 Eg'll:\',\‘vsss - UART2_CK GP16C4T2_ETR  |GP16CATL_CH1  |GP16C2T4_CHL |— - — KBCU_ROW1_G é',\jn'y;ifN"f\‘T—'NN‘”
PAO5 Eg'll:af'( — GP32C4T1_ETR  |GP16C4T2_CH3 |GP16CAT1_CH2 |GP16C2T2_CHIN |GP32C4TL CH1 |— — KBCU_ROW1_B éﬁ'ggﬁf,\"‘f\‘?—'””s’

o [PAase  [Pa-MISO - UART3_CTS GP16C4T2_CH1  |GP16C4TL CH3  |GP16C2T2_ CH1 |AD16CATL BKIN |CMPL_OUT — KBCU_ROW2_R  |ADING

S SPIL_MOS|

< |PA97  [Zsi7s00 - GP16C2T4 CH1  |GP16C4T2 CH2 |GP16C4TL CH4 |GP16C2T3 CH1  |ADI6CATL CHIN |CMP2_OUT — KBCU ROW2. G |ADIN7

g PAO8  [1251_MCK CSU_SYNC UARTL_CK - — GP16C2T3 CH1  |AD16CATL CH1  |MCO — KBCU ROW2 B |—

% PAOY  |— - UARTL_TX GP16C2TL BKIN |— GP16C2T3 CHIN |AD16C4TL CH2  |[MCO — KBCU ROW3 R |—
PAL0 |- USB_CID UART1_RX - — GP16C2T3 BKIN |AD16CAT1 CH3  |— — KBCU ROW3 G |—
PALL Zgll:g’gfo — UARTL_CTS — — — AD16C4TL CH4  |CMP1_OUT — — USB_DM
PA12 22'}:2"&5' — UARTL_RTS — — — AD16C4TL ETR  |CMP2_OUT — — USB_DP
PA13  |swpio USB_CID IR_OUT - — GP16C2T3_ CH2  |AD16CAT1 CH1 |— KBCU_COL22 KBCU_COL20 —
PAl4  |swCLK - UART2_TX - — GP16C4T2_CH4  |AD16CAT1_BKIN |CMPL_OUT KBCU_COL23 KBCU_COL21 —
PA15 EF;';:\',\‘VZS - UART2_RX GP32C4TL ETR  |GP32C4TL_CH1  |GP16C4T2_CH3  |UART4_RTS CMP2_oUT — KBCU ROW3 B |—

#* 3-3 M PAxx EHIhRE
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1/10 AFO ALT(A)
PBOO  |UARTL TX - - GP16C4T2_ CH3  |— GP16C2T1 BKIN |AD16CAT1 CH2N |— WKUPO KBCU_KEYO ADINg
PBO1  |UARTL RX - UART3_RTS GP16C4T2_CH4  |GP16C2T4 CH1  |GP16C2T1 CH2  |AD16CATL CH3N |— WKUP1 KBCU_KEY1 ADINg
PBO2 |- 12C2_SMBA — GP16C4T3 CH3  |— GP16C2TL CH1  |— — WKUP2 KBCU_KEY2 —
PBO3 gé'll:af'( — — — GP32CATL CH2  |GP16C2T2_ CH2  |AD16CAT1_CH3N 2211:\’/\\‘/555 WKUP3 KBCU_KEY3 —
PBO4 22'11:250 - - GP16CAT2_CH1  |— GP16C2T3_BKIN |AD16CAT1_CH2N zg'llzg"&s' WKUP4 KBCU_KEY4 —
PBO5 zg'llzg"&s' 12C1_SMBA - GP16CAT2_CH2  |GP16C4T3 CH1 |GP16C2T2_BKIN |AD16CAT1_CHIN 22'11:250 WKUP5 KBCU_KEYS -

0 |PBO6  |sPI3_miso 12C1_SCL UARTL_TX - GP16CAT3_ETR  |GP16C2T2_CHIN |AD16CATI_CH3  [o-h-SCK WKUP6 KBCU_KEY6 —

IE —

';; PBO7  |SPI3_MOSI 12C1_SDA UARTL_RX UART4_CTS GP16C4T3_CH2  |GP16C2T3_CHIN |AD16CAT1 CH2 |— WKUP7 KBCU_COL17 —

g PBO8  |— 12C1_SCL IR_OUT - GP16C4T3_CH1  |GP16C2T2_CH1 |AD16CATL BKIN |— — KBCU_COL18 —

% PBO9  |SPI2_NSS 12C1_SDA IR_OUT - GP16C4T3_CH2  |GP16C2T3_CH1 |AD16CATL ETR  |— — KBCU_COL19 —
PB10  |SPI2_SCK 12C2_SCL UART3_TX GP32C4T1_CH3  |GP16C4T3 CH4 AD16CATL CH4 | — — KBCU ROWS R |—
PB11 |- 12C2_SDA UART3_RX GP32C4TL CH4  |GP16C4T3 CH3 AD16CATL CH3 | — — KBCU ROW5_ G |—
PB12  |SPI2_NSS 12C2_SMBA UART3_RTS GP16C2T1 BKIN |GP16C2T3 CH1  |GP16C2T4 CH1  |AD16CATL BKIN |— — KBCU ROW5_ B |—
PB13  |SPI2_SCK 12C2_SCL UART3_CTS GP16C4TL CH1 |GP16C2T2 CH1  |GP16C2T4 CHIN |AD16CATL CHIN |— — KBCU ROW6 R |—
PB14  |SPI2_MISO 12C2_SDA UART3_RTS GP16C4TL CH2 |GP16C2T1 CH1 |GP16C2T4 CH2 |ADI6CATL CH2N |RTC_OUT — KBCU ROW6_ G |—
PB15  |SPI2_MOSI — — GP16C2TL CH2  |GP16C2T1 CHIN |GP16C2T4 BKIN |AD16CAT1 CH3N |USB_CID — KBCU ROW6 B |—

#* 3-4 @M PBxx ZHIhAE
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GPIO AFO AF1 ALT(A)
PCO0  |sPi2_scK - UART4_TX GP16C4T3 CH1  |— — - KBCU_COLO ADIN10
PCOL  |sPi2_NSS - UART4_RX GP16C4T3 CH3  |— — - KBCU_COL1 ADIN1L
PCO2  |sPI2_MIsO — UART4_CTS GP16C4T3 CH2  |— — — KBCU_COL2 ADIN12
PCO3  |sPi2_MOsI — UART4_RTS GP16C4T3 ETR  |GP32C4TL ETR  |— — KBCU_COL3 ADIN13
PCo4 |- - UART3_TX - GP16C4TL_ETR  |— - KBCU_COL4 ADIN14
PCos |- - UART3_RX - - - - KBCU_COLS ADIN15

O |Pcos  |sPi3_Nss - UART3_TX GP16C4T2_ CH1  |— — — KBCU_COL6 —

ELS

o |Pcor  |spiasck - UART3_RX GP16C4T2 CH2  |— — — KBCU_COL7 —

g PCO8  |SPI3_MISO - UART3_CTS GP16C4T2_ETR  |GP16C4T2_ CH3  |— — KBCU_COL8 —

% PCO9  |sPI3_MOSI - UART3_RTS GP16C4TL ETR  |GP16C4T2_CH4  |GP16C2T3_CH2 — KBCU_COL9 —
PC10  |SPI3_NSS UART4_TX UART3_TX - - - |Szps|11:g|SK KBCU_COL10 -
PC11  |sPI3_scK UART4_RX UART3_RX - — — fz';'ll:g”é’g' KBCU_COL11 —
PC12  |sPI3_MISO 12C1_SCL — — — — |82Ps|11:\’/\\llsss KBCU_COL12 —
Pc13 |- - - - - - - KBCU_COL13 —
Pcl4 |- - - - - — — KBCU_COL14 Loscl
PC15 |- - - - - — — KBCU_COL15 LOSCO

#* 3-5 @ PCxx & hRg
V1.8
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GPIO AF1 ALT(A)

PDOO - - GP16CATL CH3 |— — — - KBCU_ROW4 R |—

o |ppo1 - - GP16CATL CH4 |— — — - KBCU_ROW4 G |—

i,é% PD02 12C1_SDA UART3_RTS — GP16C4T2_ETR  |— .52'35'11:2".'3?0 — KBCU_ROW4 B |—

g PDO03 12C1_SMBA — — — ADI6C4TI_CHL  |— — KBCU_COL16 —

% PD14 - - - - - - KBCU_COL21 KBCU_COL23 HOSCI
PD15 - - - - - - KBCU_COL20 KBCU_COL22 HOSCO

% 3-6 i PDxx & H I
V1.8
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V1.8

OXFFFF_FFFF

OXEOOF_FFFF

0xE000_0000

0x4800_1000

0x4002_0000

0x4001_0000

0x4000_0000

0x2000_0000

Ox1FFF_EO00

0x1000_0000

0x0800_0000

0x0000_0000

reserved

32 bits
Processor
Peripherals

reserved

AHB
Peripherals

APB
Peripherals 2

APB
Peripherals 1

SRAM

Flash
Information

SROM

Flash Main

Main

SBS5E  FRiESR N E

OX3FFF_FFFF
0x2000_4000

0x2000_2000

0x2000_0000
OXLFFF_FFFF

Ox1FFF_F000

reserved

SRAM2

SRAM1

reserved

Option3 Bytes

OXLFFF_EC00
Ox1FFF_E800

OXLFFF_EO00
OXLFFF_DFFF

Option2 Bytes

Optionl Bytes

0x1000_1000

0x1000_0000
OXOFFF_FFFF
0x0802_0000

0x0800_0000
OX07FF_FFFF

reserved

SROM(BOOTL
OADER)

reserved

Main Flash
Memory

reserved

0x0002_0000

0x0000_0000

Depending on
BOOT
Configuration

K 41

A7t 25 LS5

0x4800_OFFF
0x4800_0000

0x4002_4000
0x4002_3C00
0x4002_3800
0x4002_3400
0x4002_3000
0x4002_2C00
0x4002_2800
0x4002_2400
0x4002_2000
0x4002_1C00
0x4002_1800
0x4002_1400

0x4002_1000

0x4002_0400

0x4002_0000

0x4001_6000

0x4001_5C00

0x4001_5000
0x4001_4000
0x4001_3C00
0x4001_3800
0x4001_3400
0x4001_3000

0x4001_2C00

0x4001_2800

0x4001_2400
0x4001_0800
0x4001_0400
0x4000_5C00
0x4000_5400
0x4000_5000
0x4000_4400
0x4000_4000
0x4000_3800
0x4000_3400
0x4000_3000
0x4000_2C00
0x4000_1400
0x4000_1000

0x4000_0400

0x4000_0000

GPIO A/B/C/ID

reserved

CALC

USB

AES

CRC

reserved

Csu

reserved

Flash Interface

KBCU

RTC

SYSCFG

RCU

reserved

DMA1

reserved

CMP

reserved

GP16C2T
1/2/3/4

reserved

UARTL

reserved

SPI1

AD16CAT1

reserved

ADC

reserved

EXTI

reserved

12C 1/2

reserved

UART 2/3/4

reserved

SPI12/3

reserved

IWDT

WWDT

reserved

BS16T1

GP16CAT 1/2/3

GP32C4T1

AHB2

AHB1

APB2

APB1

41/73
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6.1 S¥FH

FeE  HASAHE

6.1.1

B/ME. BORERLEME

R KA S5/ IME R AL R il P Y B NS, PSR Z 251 T (RS MBI L . (A

IS b AT 45 ) BE A8 DRALE A H5cHls

RARRE AR, MR R TR Ta=25°C, ALUEHLE Vpon =

Vppa = 5V(1.8V<Vppy<5.5V) & TR &M K A EHE . mEsa RSN mEdE, it

HIB{E.
6.1.2 HHEME
HOSCI
Crystal &= HOSC
HOSCO "I;ackup Power Domain
VopH ‘
T VDDH vbDPWR | | LOSC,
b= RTC, IWDT
Wakeup logic
3% 100 NF == Main Power Domain
+1x4.7uF T Core Voltage
ouT 5
£ CPU
GPIOs pg¢— 2 LIO' Memoty
- N g | Logic AHB/APB
g
VSSH
Y
- »—»{ Regulator
3.3V
vooH™S
VDDUSB B > USB Domain
ouT 5
USB_DP £| USB
100nF ==  USB DM ZEETe) USB PHY
} N ¢ | Logic
-
VSSH
i
Analog Domain
Vopa
T VDDA N
10 nF i Voer: > CMP, LRC,
+1UF ADC HRC, HRC48,
Vee | N PLLO
VSSA R
= — |
Bl 5-1
V1.8

42/73
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6.1.3 HRNE

TEEMES A B RS, 771 VDDH 5l JHILA K Vpp HLR 2 (8] B B2 Ly vk AT =i, #2207 R~
Fiono. BHTEMET, FoeHAMEIFG GPIO 51 AR, RN FHEERENR Erg ik, o
F& LED. b7 DA H7 FE BH A5 204

<
g
o

& 5-2  HE

V1.8 43/73
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6.2 #NEAKHEHE
DI 2R it P 1 PR B B (L, ok v P 1 e S P Ak A PR oA

6.2.1 HWEHESH
e e 20 B/ME BAE -2 (V2
Vbp AR R YR L (555 Voo, Vopa) -0.3 7.5 \%
ViN ANER S| BN FL -0.3 Vpp+0.3 \Y;
|AVppx| | & Voo BLIE 5] 2 18] B S 25 {E - 50 mv
[AVssx| | %% Vss BLIE 5] 2 18] i B S 25 {E - 50 mv
* 5-1 HEHESH
6.2.2 HWHRFHESH
e e 20 B/ME BAE -2 (V2
Ivop VDDH HEJEGI I, KN - 200 mA
lvss VSSH Heth 51 ], e K H F R - 200 mA
| BT 11O Azl 51 10, K H HL i (source) - 26 mA
© FF45 110 RIFSHIBI, H ki A i (sink) - 110 mA
* 5-2 HRHESH
6.2.3 HSH
e e 20 B/ME BAE -2 (V2
Tste AR S -55 125 °C
T; N - 125 °C
* 5-3 WS
V1.8 44/73
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6.3 TiE&fk

6.3.1 BEATIIERMG

fhek AN EE AHB I 4f 85 R - - 72 MHz
freLk1 A EE APBL I 45 % - - 72 MHz
frcikz P APB2 i - - 72 MHz
VopH PRt TAE B R - 1.8 5.5 \Y
Voo LAY T AE o R (R A H ADC) Vour> Voo VbpH 5.5 v
LAY LA B & (8 ADC) 2.4 5.5
Ta PRI - -40 85 °C
T; EAopl] - - 125 °C

% 5-4 GEFTAEAA

6.3.2 _LHEHEBERFMESEH

Vppn EFH# - 0 oo
tvooH
Voon 2 - 20 o
us/V
Vppa _ETH#Z - 0 oo
tvbba
Vppa TR - 20 oo
R 55 LH AR
6.3.3 RAKBEFMMBERFESH
=1 S e B/ME  HEUME BAE B
. TRy 1.6 1.7 1.8
Vpor/Veor | b L/ HL A [0 - Vv
Sy wits 1.53 1.63 1.73
VPDRHYST PDR iR i - - 70 _ mv
Trstrempo | EATIEIR - - 3.5 - ms
BORLS= TR 1.9 2 21
000 A 21 2.2 2.3
BORLS= TR 2.2 2.3 2.4
001 ETHE 2.4 25 2.6
BORLS= TR 25 2.6 2.7
A R A, i s e | 010 i 2.7 2.8 2.9
Veor (BORLS) ; \%
BORLS= RS 2.8 2.9 3
011 ETHE 3 3.1 3.2
BORLS= TR 3.1 3.2 3.3
100 A 3.3 3.4 35
BORLS= TR 3.4 35 3.6
101 ETHE 3.6 3.7 3.8
V1.8 45/73
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BORLS= TR 3.7 3.8 3.9
110 It 3.9 4 41
BORLS= TR 4 4.1 4.2
1 ETRu 4.2 43 4.4
VBORHYST BOR iR i - - 200 - mv
LVDLS= TR 1.8 1.9 2
0000 EIHE 1.9 2 2.1
LVDLS= TR 2 2.1 2.2
0001 EIt 2.1 2.2 2.3
LVDLS= TR 2.2 2.3 2.4
0010 EIHE 2.3 2.4 2.5
LVDLS= TR 2.4 25 2.6
0011 TR 25 2.6 2.7
LVDLS= TR 2.6 2.7 2.8
0100 It 2.7 2.8 2.9
LVDLS= TR 2.8 2.9 3
0101 EIHE 2.9 3 3.1
LVDLS= TR 3 31 3.2
0110 It 3.1 3.2 3.3
LVDLS= TR 3.2 3.3 3.4
v |[RERBR g o LTt 33 | 34 | 35 |

(LVDLS) LVDLS= TR 3.4 35 3.6
1000 It 35 3.6 3.7
LVDLS= TR 3.6 3.7 3.8
1001 EIHE 3.7 3.8 3.9
LVDLS= TR 3.8 3.9 4
1010 TR 3.9 4 4.1
LVDLS= TR 4 4.1 4.2
1011 It 4.1 42 43
LVDLS= TR 4.2 43 4.4
1100 ETH 43 4.4 45
LVDLS= TR 4.4 45 4.6
1101 T 45 | 46 | 47
LVDLS= TR 4.6 47 4.8
1110 EESIRTE 4.7 4.8 4.9
LVDLS= R 4.8 4.9 5
1 It 4.9 5 5.1

VivoHysT LVD R - - 100 - mv
# 5-6 SO HIER ISR S
H: TA=+25°C, MR NR IR
V1.8 46/73
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6.3.4 HFREME

6.3.4.1  EEEXHERRFESH
O HFEHIRS LB, PRBEIR AL, o O, SR E, AR A A
IEE AR FE, WM DA B A B
o A 10 A THE R (E E B, TTAE

- HOSC: 8MHz, ZAZE{T#E PLLOGKIEAN HOSC)

«  i47 dhrystone &5

o FLASH Vil i1, M4 Rguhiz iy

«  JFJa FLASH il (Prefetch) i 7] Zh g

. BANRAERERT, IEECE DN froika=fuew/2, froke=fHek/2

o TFENUCEATEGL R, SCHHAREHEME(EL % HRC,HRC48,LRC,LOSC)

& EEEHR, FEFIZITAE FLASH

L2 e 20 -3 fHeLk Wait | SLEME  HpE
72MHz 2 12.1
60MHz 2 10.4
48MHz 1 9.1
40MHz 1 8.0
HE B H , 1%

ANESINBh HOSC, Frfa 4 3oMHz 1 e

ﬁE (TA=25°C,VDDH=5V)
24MHz 0 6.1
16MHz 0 4.7
8MHz 0 35
4MHz 0 2.9

IvooH IEH R mA
72MHz 2 6.4
60MHz 2 54
48MHz 1 4.9
40MHz 1 4.2
ERHS £ HOSC, i

’i[\?ﬂz e GGk 32MHz 1 35

%[ﬂ(TA=25°C,VDDH=5V)
24MHz 0 3.3
16MHz 0 2.4
8MHz 0 1.7
4MHz 0 1.3

# 57 BB, FEIFIE{TE Flash
V1.8 47173
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& FEMERHER, FEFiEiTHE SRAM

s % % AE freLk Wait HLRUE i:R DA
72MHz | © 12.8
60MHz | 0 11.0
48MHz | 0 9.2
NI B HOSC, AT | —— 50
N ’ T
%HE(TA:25°C,VDDH:5V) $2MAz | O 67
24MHz | O 5.8
16MHz | 0 45
8MHz 0 3.4
4MHz 0 2.8
IvooH IEF AR R mA
72MHz | © 7.1
60MHz | O 6.0
48MHz | 0 4.9
40MHz | 0 4.2
e T R
24MHz | O 3.0
16MHz | 0 2.2
8MHz 0 16
4MHz 0 13
#* 5-8 IEWHAHN, BIFIEITE SRAM
V1.8 48/73
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6.3.4.2

IRIIFERE R RS 2

& SLEEP #sUHR

IsLeep

SLEEP #2 HL i

W RIS B HRC, freik = 50 o0 o0 . 5
focuk BT AMRIT R m
W%BH:J—%[F HRC, fHCLK =

focu . FitTANEp | 180 | 190 | 200 | 260 HA

& STOP #HAH

#* 5-9 SLEEP X H7

Istop

STOP #z\HIR

(FRIESEIE, Flash
#N STOP =)

RTC(LOSC) ON,

WDT(LRC) ON 225 | 255 | 355 | 44 HA
RTC(LOSC) ON, ’s ’s . 43
IWDT(LRC) OFF HA
RTC(LOSC) OFF, 21.5 24.5 34.5 42
IWDT(LRC) ON : : : HA
RTC(LOSC) OFF,

21 24 34 41 LA

IWDT(LRC) OFF

& STANDBYO Hizt ik

#* 5-10 STOP #{Hk

YR BRAME
Ta=25C T\=85C B
3.3V 5.0V 5.0V
RTC(LOSC) ON, 19 27 38 5.2
IWDT(LRC) ON ’ ’ ’ ' KA
RTC(LOSC) ON,
STANDBYO #3 Hifi IWDT(LRC) OFF 16 21 3.0 4.2 HA
IsTanDBYO (FFEAR LM, SRAML
Wl REF) RTC(LOSC) OFF, 1.1 1.4 20 2.9 HA
IWDT(LRC) ON ’ ' ' '
RTC(LOSC) OFF, 0.75 0.9 11 20
IWDT(LRC) OFF ’ ’ ’ ' KA
# 5-11 STANDBYO i fiiii
V1.8 49/73
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¢ STANDBY1 s HT

BAE
TA=85C  Bufir
5.0V 5.0V

RTC(LOSC) ON, Le e N i
IWDT(LRC) ON : : : : HA
RTC(LOSC) ON, s N P -

| STANDBY1 Kistfig |WDT(LRC) OFF : : _ _

SN | (R R ) RTC(LOSC) OFF, 0o 3 | 1o | 2a
IWDT(LRC) ON : : : : HA
RTC(LOSC) OFF, 6 | oms | 1o -~
IWDT(LRC) OFF : : . _ UA

#* 5-12 STANDBY1 #iz H 7

¢ SHUTDOWN &= i
BANE

Ta=85C  Hifi
5.0V 5.0V

RTC(LOSC) ON,
IWDT(LRC) ON

RTC(LOSC) ON,

1200 1800 2800 3500 nA

SHUTDOWN #2t i 37 WDT(LRC) OFF 900 1200 1900 2600 nA
Isnutoown | (BT Fa 28551,
il RTC(LOSC) OFF,
Bandgap 5 [4) ( ) 330 600 1000 1300 nA

IWDT(LRC) ON

RTC(LOSC) OFF,
IWDT(LRC) OFF

#* 5-13 SHUTDOWN #izt

5 10 20 410 nA

6.3.5 (RIIEEAFEHGEESH
& (ERIHFERL A MR ]

75 4 220 BME MRE RKE R

tsLeep SLEEP #5 3t tf [7] freLk=24MHz - 2.0 - us

tstop STOP # =M BRI [i] fucLk=24MHz - 350 - us
tstanoevo | STANDBYO # MRS ] | frck=4MHz - 1.4 - ms
tstanpey: | STANDBY1 B MBI ] | frcik=4MHz - 1.4 - ms
tsHuTDOWN SHUTDOWN #5200 B 8] | fycLc=4MHz - 2.0 - ms

* 5-14 ARTFEAE A B[R]

V1.8 50/73
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6.3.6 SMESEFAHIERESH
& SN R

w5 ZSH %M BME  MEE RKE B

frosc HOSCI % NI g A e - 1 - 32 MHz
Viosc wien | HOSCHARA ] IHIiE P HUE | - 3;: - Voo v
Viosc tow | HOSCHHIAGIBMIGHIFHE | - Vs - \(/)D3D: v
twiotHHose) | HOSCI T HL P B PR TH] | 8MHZ - 62.5 - ns
Cinoscy | HOSCI i N HLZS 8MHz - 5 - pF
DUTYwosc |HOSCI i A\ 8 5 25 b - 40 _ 60 %
ILeakace_rosc | HOSCI i AR HLI Vss < Vin < Voph - - 1 LA

R 5-15  HMEBHA IR Bl E S £
\ PO PN Sr R

7=) S8 1 B/AME  BAME BKE B
fLosc LOSCI it N If i - - 32.768 - kHz
Viose mio LOSCI % N\ 5| By e s | 0.7* ~ Voo v
- CERES VbpH
Viose Low LOSCI #i N\ 5| I S| Vesi _ 0.3* v
| HE VbpH
twioTHHose) | LOSCI iy HLF B AL PR ] | - 12.2 - 18.3 us
Cin(Losc) LOSCI fii N HLF¥ - - 5 - pF
DUTYiosc | LOSCI i NI 45 L - 40 - 60 %
ILeakace Losc | LOSCI Hi NI HEIL VssH < Vin < Voph - - 1 UA

R 5-16  HMERH AR RFE S 2L

V1.8 51/73
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&GN R I (AR T TR A
A1 T R Y I (HOSC) i) A\ 4AMHz 3 32MHz i Bl i di AR B P R 3% 28 7= A o AENF AR, i
A% RN 47 2 L 75 AR IR P RE SR IR 2 5 BHRS DA SR KB 5 s /b i HH 2R RN B e B
). WEIRAFECIER . B3, WD) TG R, 1B ISR HIER .

5 ¥ s BME UBE | BOKE M
frosc PRG # A - 4 8 32 MHz
Re J A5t L BH - - 200 - kQ
Cui,CLo® |4l % % ESR<=60, 8MHz 5 - 25 pF
Om R T =k - 8.9 - mA/V
tSTART(HOSC)(Z) HOSC JE 3l [a] Vppr= 5V, 8MHz - 35 - ms
oo HOSC 74 E 13 \éff”: CSL\::V'ZN;\F/SS”' - 450 - HA

% 5-17 HOSC Ry 245155

1. CuflCifH, @WEML m R s it, JF a2 iR IRa 25Kk, K/VT 5 pF 2 25 pF(Jt
fH) 18] f e PR AN R A A8 . Cua M Cua 38 K/MH A

2. tstart A H BB HOSC) IR E 8 MHz 437 I 1 5 BT [A] o AR & 5 TPt S A I R 381311,
] BE AL it A3 AN R T A 22 5

T B AN IR % 0 ST N P L

Integrated inside the chip

frosc €
Rs¢
—AMA——
0—I>o—0
Crystal
1111
X Ll X
HOSCI HOSCO
Cu Ce.

B 5-3  AhE s I R 4R o R R

V1.8 52/73
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& SR IR N (A M R U TR 2F)
AR IR I B (LOSC) W] M 32.768 kHz shiAmifg %k ae ettt . AERNH T, RS M 13K
LA B A U P BESE IR 4% 5 IR, DR OR PR PEE b/ 2K RS Bl A € I A] o

s Y *AF B/ME HAME BRRE B
fLosc P37 s B - - 32.768 - kHz
Re g GEN - - 4,000 - kQ
Om IR aeis T JA 5l - 45 - HAIV
tSTART(LOSC)(l) LOSC Ja zhHfa] Vopn=5V, Ta=25°C - - 1 s
Iop LOSC JH e - - 1.6 - PA

% 5-18 LOSC R st 23

v
1. tstart S AJEFHGEIE AT E LOSC) SR € 32.768 kHz HR3% I B8 S (8] . 1248 2 5 T Frulk A 3R 2%
TARHY, T REDH S A i v A R T 22 5

T B AR IR &% 1 S0 7R N P 2

Integrated inside the chip

flosc 4—
Ry
——MA——
0—>o—0
| _ocysta |
1111
X 1Lt =
LOSCI LOSCO
Cu Co

5-4  HMRARE I B it i sl N P R

V1.8 53/73
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6. 3.

7 ERETBRRRFES
&  NEBEE 4M RC IR 2

iae) 24 &1 ®/ME  HEE ‘ BAE B

0y
MHz

frre LB Vopr=5V, Ta=25°C 3.98 4 4.04
Ta= 25°C -0.5 - 1.0 %

ACCurc  |HRC FEHEE Ta=0to 70°C -1.5 - 25 %
Ta= - 40 to 85°C -4.4 - 2.8 %

tstarTre)y | HRC Ja s [A] - - 8 - us
Ipp HRC Y8 #E HLi - - 45 - PA

&  HEEE 48M RC R 2%

iae) 24 &1 w/AME  HEE ‘ BAE B
s

% 5-19

Wl AM RC k37 as it S 4L

0y
MHz

frrcas L7 Vppr=5V, Ta=25°C 47.8 48 48.2
Ta= 25°C -0.5 - 0.6 %

ACChrcas |HRCA48 FEHERT Ta=0to 70°C 2.0 - 3.0 %
Ta= - 40 to 85°C 5.5 - 4.0 %

tsTarT(HRCas) | HRCA48 Ja Bl [A] - - 7 - us
Iob HRC48 jH#EHLIL - - 350 - UA

* 5-20 HNEBEE 48M RC 1R 2 S5

¢ NRE RC k6t

ANE) S b s mAME HEME \ = SN B ¥ A
fire LIES VppH=5V, Ta=25C - 32.76 - KHz
ACClrc  |LRC F¥EHESE Ta=-40t0 85T -6.0 — 4.0 %
tstarTre) | LRC Ja Bl [A] - - 270 - us
Iop LRC JH#EHLIT - - 0.8 - HA
# 5-21 WHEMIKE RC IR 2R ESH
V1.8 54/73
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6.3.8 /N BBHHFPLLEES S
=1 S8 % B/ME | HEME \ BANE AL
feLL N PLL # NB iz - 3 4 16 MHz
fpLL_ouT PLL {54025 it B oA - 4 - 72 MHz
fvco_out PLL VCO % iR - 256 - 576 MHz
tiock™  |PLL &) VCO freq = 576 MHz 15 - 25 Hs
a o VCO freq = 256 MHz 40 - 50
tSTART(PLL) PLL J&3 3l [ us
VCO freq = 576 MHz 40 - 60
RMS - 3415 - ps
Jitter PLL JE3i35h
peak to peak - 1.36 - ns
Ipp PLL IjJﬁ fp|_|__ou'r =72MHz - - 1 mA
* 5-22 /NS PLL 55125
A
1. BRI
6.3.9 FLASHEMER S
2 ¥ &2 BME B | BOKE M
trroG 32 g H] - - 25 - us
TUHEBR A [R] i (page) = 512B - 2 - ms
t
FRASE 5 DX Bk ) X (sector)= 2KB(4 page) - 2 - ms
RP=level 0O, ~ 8 ~
X WP/UCRP 34 ms
tve AR BR A
RP=level 0, ) ~ 126
WP/UCRP f{i#ifig ms
R - 1 - mA
o PEERAR - 1 - mA
Ibo FELYE LR
Flash STANDBY #=( - 30 - HA
Flash STOP ##z{, - 10 - PA
VeRroG YmFE Lk - - - 10 \Y
Nenp BRI FRIREL Ta=-40t0 +85 °C 100000 - - Cycles
treT B PRI ] Ta=-40to +85 °C 10 - - Years
# 5-23 FLASH 11l #3451 S50
V1.8 55/73
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6.3.10 EMCHRIHFAM
6.3.10.1 EMSHER

iae) 24 WRE M %%

> = N VppH=5V, LQFP64; TA=25° C, fyck=24MHz, ﬁ/l\ VDDH
Veso  [MMIREIO IS | sistn 1 100010603 s, X7 WDT SEfrshfe. it | A
¢ {7l IEC 61000-4-2,

B Lk % 57 ST Vopn=5V, LQFP64, TA=25° C, fucik=24MHz, &> Vppn
VEE Ak 32 A | 2
VerT Eéﬁii}%%gmxr@)‘mm HAMIn—A~ 100nF/0603 %, XM IWDT 47 IhhE, & A
JEFRHE IEC 61000-4-4.

* 5-24 EMS HREm 2

6.3. 11 FHEPP SR
6.3.11.1  EEEH(ESD)

=2 E 21 WA &% HEME  BAr
v s ck iGN Ta=25°C, ¥M7E#7HE JEDEC Class 4000 v
ESDHEM 1 O\ 70 EIAJJESD22-A114-B 3A
v i HURE TR Ta=25°C, ¥ffitriE JEDEC Class | 000 v
ESDICOM | (95 vy o 0 700 EIA/JESD22- C101-F c3

® 525 FFUBCLRKBUEE

6.3.11.2 #ESHHi(LatchUp)

RS
LU N C A Ta=25°C, &t JEDEC

STANDARD JESD78E Class |, Level A

# 5-26 ERASMHBUER S EME

V1.8 56/73
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6.3.12

|03 D RpESH

& 10 ¥ DC #tE

2%

1/O % NE B 7 4 [ (CMOS)

/O F NG T HLE(TTL)

ViH

1/O %y X\ /51 BT L R (CMOS)

/O i\ e P HUR (TTL)

M

BME BEE RKE B

0.3*
- \Y
VbpH

TA =-40to +85 °C

- 0.8 \Y

Vopr=5V

0.7*

VbpH

- - Y

lioLEak

/0 H NI LA

VssH<VIN<VppH

- 400

Rpu

WS . BT 5l
N GPIO #&:0(USB 2 1)

ViN = VssH

Rep

W R R BE. BTA 5
A GPIO #5(USB 2 [41)

Vin = VbpH

tiogLiTcH

11O By Nk €38 56 FE (kv
JEM: FIR=1)

VoL (pso)

1/O %y ARG P LR
(UK 3= DS=0)

VoH(Dso)

1/O %y v FL P LU
(B3h#E = DS=0)

[lo|l = 25 mA, Vppr24

VbpH ~
0.4

VoL (ps1)

1/O iyt AR T LU
(Wkzh s DS=1)

VoH(s1)

1/O it ey LT LS
(Wkzh 5 DS=1)

[lo| = 40 mA, Vppr24

VppH ~
0.4

VoL (ps1)

11O % HAE T L
(IshiE = DS=1)

[lo| = 160 mA, Vppr=4

VoH(st1)

1/O it vy FRLT R
(Wkzh 5 DS=1)

|lio| = 65 MA, Vppr24

VbpH
2.4

V1.8

* 5-27

10 ¥ 1 DC it 2%

57/73
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€ (011 AC HtE
=2 E 21 & m/ME  BAEE mAE B
CL=_50 pF,VDDH >2V, _ _ 56 MHz
fioout max | BCR K H A (BS=0)
C.=50 pF,Vopn > 2V,
(Ds=1) - - 72 | MHz
C,=50 pF,VDDH >2V, _ _ 4 ns
t fi L e FEP B S R R | (DS=0)
IOFALL il o= 50 pFoon > 2V
(DS=1) - — 3.7 ns
C,=50 pF,VDDH >2V, _ _ 7 ns
t fiy PTG R 3 v S _E T | (DS=0)
ORISE i Ci= 50 pF.Voon > 2 V.
DS=1 - - 4.2 ns
tiopuLsE EX:.TI Ejﬂ%%*ﬁ?ﬂ!ﬂﬂﬁ‘]ﬁl\%ﬁ fheLk= 48MHz 42 - - ns
55 k%
#* 5-28 10 i AC Rt 24
V1.8 58/73
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6.3.12.1 /OfmHHEA (WHEARDS=0)

lor and Vg, @ Vpp=2.5V, 3.3V, 5V, |0 DS=0

120
120 | A0 wsemvee et
25Cmm— e
100 | g5 Cc = = -
o 7 ___
%0 .- 5.0V
__ 70 PR
E i ieeverssecsenserensenannns
£ 60 D PTTTTLLL L
- i Js.sv
= 50 R A
Ry A4 -
40 '.. ‘.7 T veeeesesesssssssesenes
S a ] 25v
30 S - = - =
A (27—
20 ..'..,' 7 P4
ld
10 A
0
0 1 2 3 4 5
Vo (V)
IE[ 5-5 |o|_, VOL! @VDDH:Z.SV, 33V, 5V, DS=0
lon and Vou @ Vpp=2.5V, 3.3V, 5V, 10 DS=0
120
110 | -40°Ceeeeenees
100 25°C
85C= = =
90
80
. 70
<
E 60
I
[e]
— 50

5-6 lOHa VOH: @VDDH:2-5V1 33V, 5V, DS=0

V1.8 59/73
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6. 3.

loL (MA)

lon (MA)

V1.8

12.2 VORI HER (BIIEADS=1)

lo,and Vo, @ V=25V, 3.3V, 5V, 10 DS=1

240

220 | 40°C eeeneene
200 | 25C

.............
........................
..................
.
.
.
.

180

160 o T e e m e e

-— s e» e» o> o o e o
-

Vo (V)

lgl 5-7 |o|_, VOL! @VDDHZZ.SV, 33V, 5V, DS=1

loyand Vo, @ V,p,=2.5V, 3.3V, 5V, 10 DS=1

240

220 | _40°Cevererens
200 25°C

180

160

Vor (V)

5-8 lOHa VOH: @VDDH:2-5V1 33V, 5V, DS=1

60/73
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6.3.13 NRSTHMHES%

lin=2 E 21 215 m/ME  BAEE mAE B
VIL(NRST) NRST ﬁj)\{ﬁ% Eﬁﬂz EE}_‘TS - - - 8'3* \Y
DDH
VIH(NRST) NRST % = B F L - \(/)'7* - - \Y,
DDH
Vhystnrst) | NRST Ji 25Kl F IR A | - - 1.15 - \Y,
RPU |j‘] %BJ:EE—L Eﬂlgﬂ V|N = VSSH - 40 - kQ
tFIR(NRST) NRST % N\ JEH ik - - - 100 ns
tNRSTPL H ALK PR R [A] TEAMERE - 32 - us
#* 529 NRST 3%
LA NRST 275 37 F FL ik«
VDDH
External Rpy
reset circuit Internal
NRST Reset
' _T_ Filter —>
T
5-9 NRST N s
6.3. 14 EREFESH
=2 E 28 215 =/ME BAE L= A
. s APB1 Tt/ 4ii= 1, frimercik 1 - trivercLK
tresriver) | JE BT R4 R = 72 MHy a8 - "
f SERS 2% CH1 & CH4 M ¢ — 72 MHz 0 frimer_cLk/2 MHz
EXTTIMER) | )\ i TIMERCLK = 0 6 s
16 DT 20as 5 3 - 1 21 triMercLk
(%Iﬂ%ﬁﬁijﬁgﬁ) frivercLk = 72 MHz - 910 Us
tcounTter =
32 fri-H A - 1 2 tTIMERCLK
(%]ﬂ%ﬁﬁiﬁ%ﬁ) frivercLk = 72 MHz - 59.65 S
* 5-30 ERARFESEL
V1.8 61/73
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6.3.15 BEfE/FHESH
6.3.15.1 WIPERERSLI2CRESH

PR PRoEAR
B/ME BKE BM RKE -
twscLL SCL i T B 7] 4.7 - 1.3 - us
twscLH SCL I ey B~ 7] 4.0 - 0.6 - us
tsuspa SDA ¥ @ ST 7] 250 - 100 - ns
thspa SDA $4f OrFF I [A] - 3450 - 900 ns
trspa, trscL | SDA H1 SCL {55 - FHT ] - 1000 - 300 ns
tespa, trscL | SDA Il SCL 155 F Bt 7] - 300 - 300 ns
thsTa (ER)START 14 (¥ LR FF I 7] 4.0 - 0.6 - us
tsusta B START 24 B 5 3 B [11] 4.7 - 0.6 - us
tsusto STOP %A 3L [7) 4.0 - 0.6 - us
twstosta | STOP Z START 4%/t 2 ] 1 54 28 %5 [ I 7] 4.7 - 1.3 - us
SR L B
Cous a‘gzﬂﬁsf;u SDAWEGBERERE—5) | | 0 | | 0| PF

# 5-31 WECEEREEE LR 12C FRES

Repeated
" START
START
B « —tsusT,
SDA .
ftFSDA—ij+ {f«tRSDA* tsuspaA—
+— j«tWSTOSTAf
tHSTA— twscLH— tHSDA—
scL 4\7 / \
—twscLL ftRSCLﬁ% *%*FtFSCL* tsusto)y—

5-10 I2C 7K

V1.8 62/73
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ES32F0283 #f it
6.3.15.2  BT/MEEOSPHFESE
fi=2 S8 %1 B/ME BKE Ay ‘
T, fpo=48MH - 24 MH
foo | SPIINERR il £ £
MEER, focLk=48MHz - 24 MHz
t:zz SPIR 0 FFFRTRBERT ] | 78 608 30pF - 8 ns
DUTYsck | SPI #8525t A 30 70 %
tsunss NSS Z 7B [A] MAR 10 - ns
trnss NSS {RFFHT (8] A 10 - ns
WSS S it R E | e PuEZAMHZ AT pp | ed2et | s
twsckL A
tsumi A N B g ST TR FRE 10 - ns
tsusi PN e E A ] MAE 5 - ns
tHm B N B CR R ] TR 5 - ns
thsi S NEE R (] WA 5 - ns
taso it O Uy I I ] MAR 0 3tpcrk ns
toisso A H A 25 11 A ) MAE 2 10 ns
tvso i H HE A R (] A - 5 ns
tumo i HH B A A ] AR - 5 ns
thso it B ORI ] MAR 5 - ns
tHmo i HH B ORI ] TR 5 - ns
#* 5-32  HITHMEEED SPI RS
V1.8 63/73
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NSS input —\
fscx thnss :
. s> |
SCKinput e —twsckH—> > trsek—
CPHA=0 4\—
CPOL=0 L
CPHA=0 —
cPOL=1 j
—taso —twsck—> tesck— *ﬁmsso"*i*
MISO output ——— First bit OUT Next bits OUT Last bit OUT >~
—tsusl b

MOSI input First bit IN Next bits IN >< Last bit IN ><

K| 5-11 SPI K7 K- MEAFT CPHA =0

NSS input —
fsci . )
—tsunss —trsck thinss—]
SCKinput —twsckH—>
CPHA=0
cPOL=0 L
CPHAZ) ————————
CPOL=1
—twsc—> —tvso < *tmsso"*j
—taso ;
MISO output —<:>< First bit OUT Next bits OUT Last bit OUT >7
—tsys—> i tus—>

First bit IN Next bits IN Last bit IN ><
MOSI input

K 5-12 SPI K FE-MEEAXA CPHA=1

V1.8 64/73
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6.3.15.3 USB FS&Ef S

7=) ] g s B/ME HEE BRE 8B
w2 |USBFS LfEHIE,
Vbpuss VDDUSB 7| i Vpph=5V, LDOUSB /& 3.0 - 3.6 \Y
lvbbuss Pl USB RIE2(LDOUSE) Vpph=5V, LDOUSB /)& - 50 - mA
B K HL YR LA
tstart”  |USB FS R 2B 1H] | Vopk=5V, LDOUSB fa5& - - 400 us
A EIrN RBUE Voi = |Vuss_op -Vuse_pw| 0.2 - -
Vewm FEG L R VE [ B Vo JuH 0.8 - 25 \Y
Vse B A BE - 1.3 - 2.0
VoL AN H K P RL=15kQ > #%% 3.6V - - 0.3
Von A A v T RL=1.5KkQ » #% Vssn 2.8 - 3.6 v
Reu PR L B (PAL1,PAL2) | Vin = Vssh - 1.5 - kQ
Rep BT 4z FEL B (PA11,PA12) | Vin = Vbpuss - 15 - kQ
tr b FHT ] CL=50 pF 4 - 20 ns
tr T BB ] CL=50 pF 4 - 20 ns
trem B TR BB (] VT AT tr/ te 90 - 110 %
Vcrs b AE T3 & - 1.3 - 2.0 \Y

#* 5-33 USB FS £t 24

b

1. VDDUSB 3|, EFIF A LDOUSB Fa /& %% (VooH=5V).

2. VDDUSB 5| IHLJE, A&t i3 YR VDDH(3.3V < Vppu < 3.6V)$Ef, ILI %4051 LDOUSB 2 k&% (BhiA
1H)-

3. VDDUSB 5| li#E#z 100nF H%, J#FF/E USB Host 53,

V1.8 65/73
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6.3.16 HEEHFHEBBADCRHESH

=1 S8 % B/ME  HEBME BAKE B
Vopa TAEH R - 2.4 - 5.5 \Y;
VREFP ADC ZHH & Voba = VRrerp 2.4 - 55 \Y
lapc ADC JHFEHET Vppa=5V - 1.5 - mA
fapc ADC BBl - 0.6 - 12 MHz
12 PR - - 0.8571
. 10 fir sz - - 1
fs PR S —— MHz
8 MR - - 1.2
6 Do HER - - 15
. fADC =12 MHz - - 823 kHz
frric AR fid R AR
- - - 17 1/fADC
VRerp-5
Van fe 4 o 1 - 8 - RE:’ mv
Ran Lo PN ST - - - 277.67 kQ
Rapc SRR I L BH - - 1.18 - kQ
Canc P RAE ORI LA - - 8.5 - pF
tea RHER 7] fapc = 12MHz - 3.42 - us
o fanc = 12MHz 0.125 - 21.375 us
ts KRR ]
- 15 - 256.5 | 1ffanc
tsTART T g B[R] faoc = 12MHz - 1.75 - us
faoc =12 MHz, 1.1667 - 22.417
{ BRI 12 Risy i ' ' b
CONV
AL HERAF B ] . 14 % 269 (CKff ts + 12.5 &
( ) 12 {5 i ta % 209 P Ufaoc
YOI 12.5 A )
ERRon. | E0&MiEE fapc=12MHz - +3 - LSB
ERRinL oy etk = fapc=12MHz - +10 - LSB
* 5-34  FREFL A ADC Rt S 4L
V1.8 66/73
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& SMNEBEIN ST Ran AR

Rain=

Ts

fADC XCAD(:X In (2

N+1) — Ranc

ES32F0283 #i#E T/t

Ts (F#1%0) SKRAERTTR] ts (us) B KfH Raw (kQ)

1.5 0.125 0.45

7.5 0.625 6.97

13.5 1.125 13.50
28.5 2.375 29.80
41.5 3.458 43.94
55.5 4.625 59.16
71.5 5.958 76.55

239.5 19.958 259.19

256.5 21.375 277.67

%% 5-35 fADC =12 MHz, RAIN HEi'j(’{E

6.3.17 HBEHHBRCMPRESH

w5 ¥ b s BME  HEE BRME B
Vopa TARHRE - VooH - 5.5 %
Vin B\ HEYE - 0 - \VobH \Y
tsTART Ja B A - - 430 - ns
Vorrser? |l iR - - +2 +5 mv
to FEHIEIR - - 1.7 2.4 us
lemp THFEHLIR - - 9 - HA
Vhyst L Ay IR i Vopa=5V, INP=INN=2.5V - 41 - mV

* 5-36 KA CMP RiES 4

b

1. B RAIFE EXTI BN ER ST ERT I CMP B E A 1, 3K EXTI d N\ FEFsh BURE S5 ) - 47 28 1 1
DBCNT {zfic & N 0x7.

6.3.18 EEEBRRFESH

w2 SH e s BME JUBME | BoKE M

TL Vs 55 e PEE - - +1 +2 °C
Avg_Slope | THIEZE - - 3.75 - mv/°C
V30 30°C W% i LR fE(£5°C) | - 0.99 1.06 1.11 \%
tsTarT J& Bl ] - - - 50 us
ts tsense | EEHURJERS ADC RFERTE | - 4.375 - - us
Irsense THFEHIR - - 60 - HA
* 5-37 MELEER IS
V1.8 67/73
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6.3.19 HWIHERERFESH

fi=2 S8 %1 B/ME BEME  BKME By
Veeent® | W52 % HiE(BandGap) | Ta=-40t0 +85°C, Vppa=5V | 1.20 1.22 1.24 v
RESEN=1, RESSRC=0 - VREFINT - \

Vressre® | P9 LB 43 K HLUE B
RESEN=1, RESSRC=1 - Voba - \

VRESSEL=000,
ADIN18/CMPx_INN
VRESSEL=001,
ADIN18/CMPx_INN
Vres® ARG RS VRESSEL=010, - 3/4 - VREssrc
ADIN18/CMPx_INN

VRESSEL=011,

- 1/4 -

- 1/2 -

- 1 -
ADIN18/CMPx_INN
VRESSEL=100, ADIN18 - 1/16 -
VRESSEL=101, ADIN18 - 15/16 -

#* 5-38 P VR S 4

1.  VREFINT W#Z% ik, H#EE#3] ADINL7 @i, 121t ADC JEWN S5 HiE; i SYSCFG_ADCVREF
B, WS VDDA SEbreE, T 255 N Tt

2. VRESSRC W H PS> R HEYR, AJ%#% VREFINT W55 % i JEE; VDDA, H1 SYSCFG_PWR.RESSRC %
AR IC B %

3. VRES WEHIFH &, $RAMSLH 6 Fhoy EHEH, 2> FI52 k4 ADINI8. CMP1_INN 5 CMP2_INN, ®]4~j)
WP R, XA ERE £0.8%.

V1.8 68/73
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FB1E HEREGRE
7.1 LQFP64 (10x10mm) H3E R~ &

-~ . —
: 64 49 _'J'__:____
| _HAHARRAAAAAARRRE T
| | —
| |
=4 o ﬁ
- -
- -
- -
- -
55 o o
o - 42
=i i
- 1
=i i
- 11
- -
= S
_____ A
FHEHEHERRERERARE v
11
S
6-1 LQFP64 (10x10mm)f K ~f &
- 2 il(mm)
w5
NOM ‘
A — — 1.60
Al 0.05 — 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.18 — 0.26
0.13 — 0.17
D 11.80 12.00 12.20
D1 9.90 10.00 10.10
E 11.80 12.00 12.20
El 9.90 10.00 10.10
e 0.50BSC
L 0.40 — 0.75
L1 1.00REF
0 0 — 7°
V1.8 69/73
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7.2 LQFP64 (7x7mm) 3R~ K&

- . —
: 64 49 _'J'__:____
| _HAHARRAAAAAARRRE 17
| | -
| |
= - ﬁ
- -
- -
- -
- -
- - - ol w ¥
o o i &
I i _. _]'_____::j
2 == o
% % e
>l =t
- -
16 1] 1133
_____ Y
LR LR —
17 —L!-:-:drb 32
[ ¢
K 6-2 LQFP64 (7x7mm)df R~ K
Afl(mm)
NOM
A — — 1.60
Al 0.05 — 0.25
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.16 — 0.25
c 0.13 — 0.18
D 8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
E1 6.90 7.00 7.10
e 0.40BSC
L 0.40 — 0.75
L1 1.00REF
0 0 — 7°
V1.8 70/73
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7.3 LQFP48 (7x7mm) 3R~ K&

I D >
[l =1
N D1 o !
: 48 37 _'_;__:____
¢ HnRARARARART T :
Lo [ _
1 e %
] T N '
] T
] T
] T
] —e’)— %—})— ol w
] T
] T
] T
] T
=1 i
1200 125
A
TTTTTTTTT T T T T T~~~ ° -
HHEREHEEEEER Y
13 m 24
+’T‘<'b
»>—i e
[
6-3 LQFP48 (7x7mm)#} %8 R ~f &
. Af)(mm)
s
NOM
A — — 1.60
Al 0.05 — 0.15
A2 1.35 1.40 1.45
c 0.09 — 0.20
D 8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
El 6.90 7.00 7.10
b 0.17 0.22 0.27
e 0.50BSC
L 0.45 0.60 0.75
L1 1.00REF
0 0° — 7°
V1.8 71/73
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7.4 QFN48 (5x5) #3ER~FE

< D -
QUUDUUIUO0Y | §

= Gy =

= v =
finnnaanannaf | |y

—-»!

6-4 QFNA48 (5x5) &% R~ &

e A (mm)
MIN NOM MAX
A 0.70 0.75 0.80
Al 0.00 0.02 0.05
A3 0.203 REF
D 5.00 BSC
D1 3.60 3.70 3.80
E 5.00 BSC
El 3.60 3.70 3.80
b 0.13 0.18 0.23
e 0.35BSC
L 0.25 0.35 0.45

V1.8

72/73
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BT &
%S B H EME
V1.0 2022-04-19 | ¥k
AR
2022-06-08 | 1. HETHE
2.  HRC 5 HRCA48 i # i
1. FEHTHEARREET
Vil RSN
2022-06-09 ) N . o
- WPy B 2 R YR (VRES) Y
2. 1BMADC 5 CMP =35 N &L R N &
2022-06-10 | #)i1 ES32F0283LT3 LQFP64(10x10mm)f5 &
2022-08-02 | f&IF 5.3.3 & i F A& b i B fr
2022-08-17 | & 2-1 (1 SPI F V5 Bo &
AR
V12 C BB T L ADC S Van. ERRow 5
2022-09-21 ERR £1#5
- AN R S R
- WIMEE N RC R8s, LRC FEHEE s
V1.3 2022-10-21 | EH 5 HIThEe RS, #£Fk PDO3 SPI1_MOSI IgE
B SRAM 4 5%, SRAMO N SRAM1, SRAML BN
2022-12-02
SRAM?2
vi4 2022-12-07 | 120 ADC HI/HHE, FaH i R 36 A S IF
2023-03-22 | Hri QFN48 =315 A
2023-04-17 | ¥ 5.3.16 F 15 &%
V1.5
2023-05-05 | #hi% Bootloader >& Bootrom
2023-05-23 | BT, ¥ [EE] Soh TR
B R i ]
V1.6 2023-06-30 - B HRC ¥ i
- N Veerint BONEN RS
2023-07-04 | BIEHATAMAESE D SPI R4S
V1.7 2024-07-16 | 11K 2-1 WA ThRERIAE 13 %2 & 0T SPI iR
SEE A A%
V1.8 2025-06-13 i e s
S A, dshng| R R F Ih AR IR

V1.8

73/73

R © B AR M i T A IR A F

http://www.essemi.com



	ES32F0283 高效能32位通用型MCU
	第1章 简介
	第2章 概述
	2. 1 器件资源
	2. 2  器件资源概述
	2. 2. 1 MCU内核
	2. 2. 1. 1 ARMCortex-M0内核
	2. 2. 1. 2 NVIC
	2. 2. 1. 3 系统节拍定时器

	2. 2. 2 存储器
	2. 2. 2. 1 静态随机存取存储器 (SRAM)
	2. 2. 2. 2 闪存 (FLASH)
	2. 2. 2. 3 闪存操作解锁
	2. 2. 2. 4 存储器保护区
	2. 2. 2. 5 启动方式

	2. 2. 3 系统管理
	2. 2. 3. 1 电源
	2. 2. 3. 2 电源监视
	2. 2. 3. 3 稳压器
	2. 2. 3. 4 低功耗模式
	2. 2. 3. 5 时钟管理
	2. 2. 3. 6 直接存储访问 (DMA)
	2. 2. 3. 7 外设互联(PIS)
	2. 2. 3. 8 看门狗定时器

	2. 2. 4 外部接口
	2. 2. 4. 1 通用IO(GPIO)
	2. 2. 4. 2 外部中断/事件控制器(EXTI)

	2. 2. 5 安全管理及运算加速
	2. 2. 5. 1 循环冗余校验(CRC)
	2. 2. 5. 2 高级加密标准(AES)
	2. 2. 5. 3 运算加速器(CALC)

	2. 2. 6 定时器
	2. 2. 6. 1 高级控制定时器(AD16C4T1)
	2. 2. 6. 2 通用定时器32位4通道(GP32C4T1)
	2. 2. 6. 3 通用定时器16位4通道(GP16C4Tn，n=1~3)
	2. 2. 6. 4 通用定时器16位2通道(GP16C2Tn，n=1~4)
	2. 2. 6. 5 基本定时器 (BS16T1)
	2. 2. 6. 6 实时时钟(RTC)

	2. 2. 7 键盘控制单元 (KBCU)
	2. 2. 8 通信
	2. 2. 8. 1 通用异步收发器 (UART)
	2. 2. 8. 2 内部集成电路总线 (I2C)
	2. 2. 8. 3 串行外设接口 (SPI) /集成电路内置音频总线 (I2S)
	2. 2. 8. 4 时钟同步单元 (CSU)
	2. 2. 8. 5 通用串行总线 (USB)

	2. 2. 9 模拟
	2. 2. 9. 1 内部电阻分压电源 (VRES)
	2. 2. 9. 2 模拟/数字转换器 (ADC)
	2. 2. 9. 3 模拟比较器 (CMP)



	第3章 引脚说明
	3. 1 引脚图
	3. 1. 1 LQFP64 (10x10mm) 引脚图
	3. 1. 2 LQFP64 (7x7mm) 引脚图
	3. 1. 3 LQFP48 (7x7mm) 引脚图
	3. 1. 4 QFN48 (5x5mm) 引脚图

	3. 2 引脚定义
	3. 3 引脚定义说明
	4. 1 引脚复用功能

	第5章 存储器映射图
	第6章 电气特性
	6. 1 参数条件
	6. 1. 1 最小值、最大值和典型值
	6. 1. 2 芯片电源
	6. 1. 3 电流测量

	6. 2 绝对最大额定值
	6. 2. 1 电压额定参数
	6. 2. 2 电流额定参数
	6. 2. 3 热参数

	6. 3 工作条件
	6. 3. 1 通用工作条件
	6. 3. 2 上电及掉电特性参数
	6. 3. 3 复位及电源检测模块特性参数
	6. 3. 4 电流特性
	6. 3. 4. 1 正常模式电流特性参数
	6. 3. 4. 2 低功耗模式电流特性参数

	6. 3. 5 低功耗模式转换特性参数
	6. 3. 6 外部时钟源特性参数
	6. 3. 7 内部时钟源特性参数
	6. 3. 8 小数分频锁相环PLL特性参数
	6. 3. 9 FLASH存储器特性参数
	6. 3. 10 EMC电磁兼容性
	6. 3. 10. 1 EMS电磁耐受性

	6. 3. 11 静电防护能力测试
	6. 3. 11. 1 静电放电(ESD)
	6. 3. 11. 2 静态闩锁(LatchUp)

	6. 3. 12 IO端口特性参数
	6. 3. 12. 1 I/O输出电流 (驱动模式DS=0)
	6. 3. 12. 2 I/O输出电流 (驱动模式DS=1)

	6. 3. 13 NRST特性参数
	6. 3. 14 定时器特性参数
	6. 3. 15 通信特性参数
	6. 3. 15. 1 内部集成电路总线I2C特性参数
	6. 3. 15. 2 串行外设接口SPI特性参数
	6. 3. 15. 3 USB FS全速特性参数

	6. 3. 16 模数转换器ADC特性参数
	6. 3. 17 模拟比较器CMP特性参数
	6. 3. 18 温度传感器特性参数
	6. 3. 19 内部电压源特性参数


	第7章 封装信息
	7. 1 LQFP64 (10x10mm) 封装尺寸图
	7. 2 LQFP64 (7x7mm) 封装尺寸图
	7. 3 LQFP48 (7x7mm) 封装尺寸图
	7. 4 QFN48 (5x5) 封装尺寸图

	修订历史

