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Tl L - TSRS 1
(I T TSRS 4
2 B BB IR ettt ettt 6
2.1, AM® Cortex® - MO+ BIBE oo 6
B - U - 3 SOOI 6

P T = To o1 B - & v OO USRS RPRRPPRUPRORN 6
2 BB R oottt 7
T -6 K- OO SPTRPP 7
TR T - ¥ v TSR 7

T - ¥ - | kS 8

T <N : - 7 TSRS 9

ST ;3 T =Y - . WSSO PSR RUPRR 10

TR - X ) AUV 10

2 TR =< U - & - 17 ARV 10

XTI -3 5 - v AR 10

2.7 BB BB GPlO oottt ettt ettt ettt 10
2.8 DIV oottt ettt ettt 10
e TR - -1 ST SRRTSSRRRUTRRRN 10
291, FHBFEIBIER NVIC oo et ee e 11

2.0 2. B BT EXT oottt e, 11

2,10, BEBEEBEIR ADC oottt ettt 11
2,11, HEBEBB(COMP) ...t n e en e enanens 12
2.1, COMP I ettt 12
- - SRR 12
22 B BT B oottt ettt ettt 12

202 2 A B B I oottt ettt ettt en. 13

IR PRCIR 3511 3 - RSOOSR 13

2.4 IWDG ..o ettt ettt ettt ettt ettt et e e en et eenns 13

2.5, WWDG ..o e e e et e e ettt ettt ee et e et 14

D I ST Y= I o3 QR 1] = PSSR 14

R T 4 T = R SRRRR 14
2 S O - -3 RSSO URUSRTRRRRN 14
215, AR R U R EE USART oo e, 15
R - a8 Y m ] =T SRR SRRRRRRRN 16

W I R .Y o RO R 17
2.18. TBHTBIIER (AMP) ..ottt 17
IR TR TOVAT < b |2 ¢ RS 17

O 1 1. ST 18
B3l BB A B B T BB, et 23
3.2, BB B B TR, ettt 24
3.3, BB F B TR B oottt ettt et 24

F - Yy TSP RPSR 25
LT A X SRR 29
Bl BB EE oot 29
SRR . 7Y - 1k 3y |- AT OU U OO U R TOPORTOUSRURRRR 29

TR B2 . |- USROS 29

LIV 0% 3. b= |- GO O RN RRRRRTRTRO 29
LR T oY (=3 - : TSSOSO S USSRV 30
LT TR TR 1 : X -2 OSSPSR 30

R T o X 0 3 TSRS 30
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5.3.0. BB IR PLL B oottt ettt ettt n et en s 35
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B3 BT A oottt ettt ettt ettt ettt ee ettt en e, 36

5.3.12. ESD & LU BEHE ..ottt ettt ettt ettt ettt ee e 36
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5,316, BB A ettt ettt 38

5. 3.7 B B A R R I ettt 39

5.3.18. PUEE B B R E oottt ettt 39

5,310, BB BRI ettt ettt et en e 39

5.3, 20, BT IR HE oottt ettt et 40

IIARE = 4, 5,8 - X()7 VI G K . TSR 43
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B B BB B oottt ettt ettt ettt et e et ettt et enenanas 46
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1. faifr

JM32M390 % F ffid il 4 K H =i e B ) 32 i ARM® Cortex®-MO+ 1%, % HUE TAETE I MCU o kA&

ik 64Kbytes flash HI18Kbytes SRAM £ fifi d%, i fm LAESIZE 48MHz. G5 2 P AR B 3 2R 2 5307 i

JKZ# 12C . SPI . USART Z5@ifl4h %, 1 # 12bit ADC, 54> 16bit EIF 2%, A& 2 BRELE 3.
JM32M390 % 41| 1l f2 il 2% i) TAF iR B Y [l -40°C~85°C, TAEHJETLE 1.7V~5.5V. &) R4 sleep Ml
stop (R IIFE LAEREEN, AT LA A AN [F] A I Th#E R A
JM32M390 7 1 7 i1 5838 FI F- £ b8 i 4 5, Bl 88 . FRFA& . PC AN, Wl GPS Fé. T
AR A . B AT RSN 2NMOS = AN MR IR S, Ap)ad A i L Bl L B2
% 1-1JM32M390 %51 LQFP48/LQFP32 7= i fl kil & 5 ik

TUPARE S

S8

JM32M390
G18T

JM32M390
G17T

JM32M390
G16T

JM32M390
G14T

JM32M390
K18T

JM32M390
K17T

JM32M390
K16T

JM32M390
K14T

Flash
memory
(Kbyte)

64

48

32

16 64

48

32

16

SRAM
(Kbyte)

=T
s
%

1 (16-bit)

it
JE I
e

4 (16-bit)

(2]
FEE
I 75

3 Al

Sys—
Tick

Watc
hdog

SPI

12C

o @

USAR
T

DMA

3ch

RTC

Yes

i FH i
i

28

30

ADC B
#
(hEB +
)

10+2

LAt

2

Bk
M

48MHz

TAEH
JE

1.775.5 V

EIES

LQFP48
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SWDIO
SWCLK
as AF

PA[15:0]
PB[8:0]
PF[4:0]

LUO,LVO,LWO
HUO,HVO,HWO

AMP_P
AMP_N
AMP_OUT

MOSI,MISO,
SCK,NSS as AF

MOSI,MISO,
SCK,NSS as AF

o

SWD

CPU
CORTEX-MO0+
Fmax=48MHz

IOPORT

Flash Memory

Xujew sng

SRAM

NVIC

{

Decoder

INT_CTRL

| PORT A
() | PORTB
PORT F

PA10
PA7
PBO
PB1

1 |_Pas
v |2ag

u
v

Three-Phase
gate diver

L

:
SPI1
= SPI2

adv-s

4J*$ &

from peripherals

gHV-S

RC 32KHz

IWDG reset

CRC

N v‘

RCC Reset & clock control

S-AHB TO S-APB

i

System and peripheral
clocks System reset

VDD ¢
veeio
veea ¢ xgg
vee 4+ -
SUPPLY
SUPERVISION
POR/BOR
. S
—— nRST
.
o 2
o 9
-
2|
0SC_IN
0SC_OUT
XTAL OSC 0SC32_IN
32KHz 0SC32_0UT
COM[3:0]

IWDG

WWDG

PWR

SYSCFG

DBGMCU

I

SEG[7:0]

as AF
CH1~CH4,BKIN,ETR,
CH1N~CH3N as AF

INT,ETR
as AF

—D1Hz as AF

RX,TX,RTS,
CTS,CK as AF

Power domain of analog modules: VCCA domain VCC domain

K 1-1 Thigbith

VCCIO domain

e
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2. Thae iR

2.1. Arm® Cortex®- M0+ AN

Arm® Cortex®- MO+& —#Ch ) iz IR A AR Bt IO T14% 32 £z Arm Cortex 4bBEE% . B NIT RN hif
7 BE NI, i

B SRR, 5T Mg

B BRIIRE, TREIEAT

W R AR LA

Cortex-MO+4L P48 /& 32 fL A%, THARMIIARILAL R, 9 2 LUK I i 8 20K oAb B 4530 5 ] (5 55
KL 2 Biit, e ftmum b B fF, A5 fEgsREAA, R4 T 32 M2 SEHLPT W B Y
PEgE, HEHAh 8 ArAN 16 A fdis i & BAT 3w A

Cortex-MO+ 5 — Mk £ [ 5% 2 b T 2 1 23 (NVIC) K% RS 4 .

2.2. TR

AR SRAM. @il bytes (8bits) . half-word (16bits) Bi# word (32bits) [#)5 A1 l] SRAM.
JEERL Flash, 03 AN AN ] B0 31 X2 1k -
B Main flash X4k, &8RRI - 2o
®  Information [X1%, 4KBytes, ‘& f#ELL T4
> Option bytes
> UID bytes
>  System memory
%t Flash main memory FI{# 5835 LT JUFH L -
B read protection(RDP) , B ik B #MEkHI i) .

B wrtie protection (WRP) #=#il, ARG AR ZE WS #HAE (B TRF AR5 PC FIREL) SR
(1) 5 /MR A BT 4 Kbytes o

®  Option byte 5", LI TR I
2.3. Boot E=R

it BOOTO pin 1 boot it &z nBOOT1 (£ F Option bytes 1), ALEF=FMARKEHEX, WT
RAR:

% 2-1Boot it &

Boot mode configuration
. . Mode
nBOOT1 bit BOOTO pin
X 0 . Main flash {E )& 31X
1 1 % System memory 1 )i 5l [X
0 1 #HE SRAM 1E N JE 31X

Boot loader f2F f7-fi%#£ System memory, HF @i USART #1101 % Flash £+ .
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2.4.

B Bh &

4

CPU J&E 3G BN RIS B4 HSI 8MHz, {EFE /71847 J5 Al LB B R G0 eh A2 A0 R i i . w]
L3 $56 11 v AU A
—/> 4/8/16/22. 12/24MHz FI & 1) A &R ks E HST B 5
—A~ 32.768KHz R E A LSI 4

4~32MHz HSE 4,

HSI, HSI R R E . R CPU NMI =4,

—~ 32.768KHz LSE i #.

PLL if4h, PLL JELA&HE HSI A HSE. WiEik#% HSE J5, 4 CSS fiifigjfH CSSfail if, %M PLL
1 HSE, fEfFEFERG PR N HSI.

AHB I ] DAL T R S8 B 341,

Kl 2- 1 KRG Bhaii e

APB I B R LLEE T AHB I #7341

HSI:High-speed internal clock HSE:High-speed external clock

PLL:Phase locked loop

LSIRC LSI:Low-speed internal clock LSE:Low-speed external clock to IWDG X
32KHz
LSI
LSE to RTC N
HSE /32
DOSCBZ ouT LSE
32.768KHz LSE RTCSEL to PWR o
0 OSC32 IN Clock
detector To AHB bus,core,memory and DMA
| |AHB PRESC FCLK Cortex free-running clock
LSE n.2.512 To Cortex system timer
LISl
PLL
MCO | _|APB PRESC | PCLK To APB periphrals
/1..128 SYSCLK 124,816 >
HSE
HSI PCLK
HSIRC to LPTIM
24MHz LSE >
LS|
X2
[ |PLL
PCLK
to COMP
>
LSC
HSIDIV PLL PCLK
\ HsISYS | to ADC
DOSC ouT| HSE hsi
4~32MHz HSE SYSCLK
= OSC_IN Clock ‘ LSl if(APB prescaler=1)x1
detector else x2
LSE
TIM_PCLK

2.5.

2.5.1.

HIREHE

HIRIER

FFHATLAfERE CSS Thagtadll HSE. Wik CSSfail, i< Al RGN oA

AHB A1 APB B 4445 3 i 151 N4 8MH

7148
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VCCA VCCA domain
\ ADC \ ‘ COMP‘
Lse | [ st | [ Hsi]
) | FLASH I
VDD domain
VCC domain
‘HSI_1OMH HSE H PLL ‘
POR BOR
vCeC PDR — -
VR VDD ‘ CPU Core/Digital Peripherals ‘
BG PVD VDD1
‘ RTC ‘ ‘ IO_CTR‘
PMU
‘ IWDG ‘ ‘ LPTIMER‘
VCCIO
VDDA VCCIO domain IO Ring ‘ PWR_Acon‘ ‘ RCC_Acon‘
DDP
PWR_CR1[18]
SRAM
VDDA
K 2-2 HIFHER
£ 2-2 HIFHERE]
el Gt BEE iR
‘%‘TJ- “/\,’S-‘_ti‘\‘—'d: EI;E “/” \;j\: '”‘i ‘\: v A **[:
1 VCC 1 Ty~5.5y gk%ﬁaﬂﬂﬁu)ﬂmf YR, HALEAERY: o ElE
2 VCCA 2 R Bt s, SR ETF VCC PAD (B 7] 511 H ik
3 VCCIO 1.7v~5.5v ¢y 10 fitH, k3T VCC PAD
KHET VR, ASH N REZEERK. SRAM fit
. 2 MRtER, Hid 1.2v. 23N stop =N,  HRHE
4 VDD +109 . \ .
12VMOVEIO% | gopemE, ATBLt MR B0 LPR BRe, IR PR
E LPR %2 1.2v 8i# 1.0v.
252, EHEFEHHE
2.5.21. ET®Ef (POR/PDR)

M Wit Power on reset (POR) /Power down reset (PDR) 3y, s g4t A FThmEA . %
Hede &M a0 2 N # AR R AR

2522 REZEfr (BOR)

KT POR/PDR %},

#efF.

% BOR #AT i,

P T BOR (brown out reset) .  BOR X AT LUl option byte, #E4T{EHIC 4

BOR fJBIfE A LA Option byte #EATLEFE, H LTI BRAG I w4 AT DL AR BC &
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VBORRS |- — — — — ——
———————————— VBORF8
VBORR7 f— — — — — —
——————————— VBORF7
VBORR6 — — — — —
————————————— VBORF6
VBORR5 — — — — —
——————— - VBORF5
VBORR4 | — — — —
-—_—— VBORF4
VBORR3 — — — —

-t VBORF3
VBORR2 |— — —
-—_——t Y — — — — — VBORF2
VBORRT|— —
——————————————— VBORF1

VPOR— —

|

\ | ‘
tRSTTEMPO—» I
| |
| I
I

|

Reset with BOR off ———————

[
[
[
[
J
I

I I |

Reset with BOR on ‘ |
[ I
| |

(VBORS8 VBOR1)

— —— —— — POR/BORrising thres holds

— —— —— — PDR/BOR falling thresholds

K 2-3 POR/PDR/BOR [R{H
2.5.2.3. @ERN (PVD)
Programmable Voltage detector (PVD) #iHtn] LA KA VCC HLJg (H m] LAk il PB7 51 I L %)
Rl G AT A S AT E . 2 VCC M TEE R T PVD BRI s, 7 A A B BALAR IR
N EERE R EXTI M line 16, BT EXTlline 16 LT/ FHAILECE, H{VCC LI PVD KR
M, B(#F VCC K PVD Bk i AT, AWy, fEh Wik As e v - AT LU T 5 S shutdown 155 .

VPVDRX |- — — — — — — — — — (o N\

‘ Configurable
} hysteresis
VPVDRX N~y

PVD output

2-4 PVD H{H

2.5.3. HEATS
P P FL R Y

9/48



JM32M390Datasheet Revl. 0

B MR (Main regulator) 70 F IEHE AT RSB PR FE TAE.

B LPR (low power regulator) 7£ stop #zUF, AL FEAR IR RIS .
2.5.4. EohERR

SREEFREITRAZA, F 2 MU FEsA:

B Sleep mode: CPU &t 5¢[ (NVIC , SysTick %5 T.4F), AMAAIDAECE ARRE TIE. A M RE
W T AR FIAEER, e TR 45 3RS o6 iz AR )

B Stop mode: iZfE: T SRAM FIZF 728 N A PRFE, midif £ PLL . HSI Al HSE %1, VDD 3~ K
R I b E . GPIO, PVD, COMP output, RTC Al LPTIM &J LL:fiE stop #Ez .

2.6. EBfr
SRR AL, R HBIEE AR RGN
2.6.1. HEE{Hr

HLYREALLE LR JLRP RS 00 R P22
m L T~HE{ (POR/PDR)
m REEA(BOR)

2.6.2. RGEM
LR DU N B, PR RGE AL
NRST pin )5 7
W OE 1M E A (WWDG)
ML EAL(IWDG)
SYSRESETREQ # & 1
option byte load & fiz (OBL)
MR & (POR/PDR . BOR)

2.7. EH@mA@mH GPIO

A GPIO #a] LA i #44 iC B % ! (push-pull B¢ open drain) , i A\ (floating , pull-up/down , ana-
log) , #MEEHIThAE, BUENHISEHELS 110 N E IR

2.8. DMA

FLAEAF i 45 A7 HU(DMA) FH SR 3R (3 A2 S BE AN A7 i 5 2 18] B A7 fif 25 ML fidf 2 22 1) 1 s e 0l A% i

DMA #8845 3 2% DMA JHil, HkIEEMTUEEkE 1 s 2 DIMOS A 807 H 91K . DMA 2l
ar I DMA TER I #eds, M T A4 DMA R4 .
DMA SCHRFIE I 2 b 85 8 2R, VR 1 242 ) 4% 21 0 22 o 5 R i I 7 22 1 UR) P AKS

B E LT N DMA 15K, TE S R SR A il e o X 8 Ty i I A ok T o
DMA ] i+ E#4M&:SPI, 12C, USART, fiE TIMx i 8 (Fk T TIM14 f1 LPTIM)F1 ADC.
2.9.

10/48



JM32M390Datasheet Revl. 0

JM32M390 it Cortex-MO+ Ak HE & P i 1) 2% 2 v i 25 1] 2% (NVIC) Rl — AN 47 i vl i/ g A1 s ] 2% (EXT 1) e Ak 2
FH o
29.1. skl NVIC

NVIC /& Cortex-MO+4CHEZE MRS IP o NVIC 7] DAL K B AL BEES SR NMI R BT 2 i o Bir) Anap
BEl AN E i, LK Cortex-MO+W RS % . NVIC $2fit 17 RiF L E 2.

A PR ERAZ 05 NVIC BB ARE S KD 1 o i SR MR 2 o I il 5591 2 (ISR) 5 B Z T R REIR . ISR [
BILE— AR H, FAE7E NVIC ) — Bt ihht . ZHATH ISR M r i ok & b g 2 J5 1k A0 P 1 (s 2% 5 14
ISR /75 2 B

Gy S A S G v T S R A TR RS 2 2% ) e O A DO e AR R, R 3k 1 e R S G e I
KE RPN . 53— MR N ESE (tail-chaining) o M —DEREHE ISRREIN, REHE3I—ANHEER
RSB ISR, REBkid AN b 2L 4b ¥ 85 bR SCHY B A s AR . XD T IEIR, fR i T IR AR

NVIC 5tk

B (RIER A

m 4 P

B SR 1 NMI il

W SCRF 32 ANAT B AN

B R 10 4 Cortex-MO+5%

W SRS G T T IO S % v M e

B R4 (tail-chaining) it ik

PR AR
29.2. F R EXTI

EXTI 34n 1 Ab PR R4 A1) RIEPE, JREALIRER AN stop B R IS 7 A= nge Ji A1

EXTI #=Hl3A 2 iE, ffER%E 16 4 GPIO, 14 PVD %ith, 21 COMP f#iiti, LK RTC Al LPTIM
Melig(55 . b GPIO, PVD, COMP FJLARCE LT, T REEUEfA . (L GPIO {5 5l ik #(5 5i
By EXTIO~15 @i,

A~ EXTI line #B 7] DLl i 25 47 #8400 57 5 i o

EXTI 4 il % 1T LAFH 35 Lt p 350 BT e & 390 62 1 ik e

EXTI 4% il 48 o (1) 55 77 S BUE B A F 0, WIERAE stop BIAUT, AbTE 3% M 15 b5 2 e L i 10 i 100 91 e i £
Vs, B RGEETE GPIO FIZE .

2.10. Bi¥E#HRE ADC

BHEA 1A 12 fifISARADC. ZHEERILAT % 12 DN EMIEREE, S8 10 DMMEEEER2 A&
JHIE

FOETE B AT DUBOE AR IESE, . AR g ARG o S ECE AR SE ) 16 Aif
Bl A .

AL watchdog 7o V& B A I 2 75 4 A\ FURS B8 7 FH P s SRR ey BB (IR IR

ADC Sl [ fEMLHAE T g 4T, PSRRI DIAE
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FERPELR, AR,

BB AEA, B watchdog I % i Fi JEjE H R I 7 A TP T I K

2.11. HE2(COMP)
O B N4 i 0E F L% 88 (general purpose comparators) COMP, tHr[LL5 timer A& 7E & H. s
AT PARE A
B BRSSO, PR AR TR AR s B T R
B RS SET
B H53kE timer 1 PWM #iHiE#:R, Cycle by cycle H =1z il 1] %
2.11.1. COMP FE4#:
B AR A PR E IR ECE N, DUSEEILR R 1 R I
> Z& 1/0 pin
> HJF VCC
> AR IR I
> WS H RN AR 3 AN BUE (1714 L 172 L 3/4)
B R DIRE N E
W AR I AN TR
B K ATDOERER] 1O Bl timer FIHINAE MK
>  OCREF_CLR 14 (cycle by cycle f H i #% #1)
> CAHE PWM shutdown (4 4
4~ COMP HA k=g 11, RES F MEIIFERL (sleep F1 stop £xX)  FMEEE L EXTI
2.12. EH38
JM32M390 A [f] 5 B 2% 147 PE G R R BT :
# 2-3 ERARREE
Ea¥i Timer fir 5 uE. Y0 W | DMA | #3R/LEEEE Hi
i’
T 0 TIM1 16 fir i 1~65536 | XIF 4 3
gLt 5%
£
TIM3 16-fir N 1~65536 | XIF 4 -
T FH 52 I 2 YL 57
TIM14 16-h7 + 1~65536 - 1 -
TIM16,TIM17 16-17 - 1~65536 | X FF 1 1

2.12.1. B et 2%
rSUER g (TIM1) B 16 A7 4] 4 F2 20 590 4% JK 3 1 B s e B B A e . e T DA R Al 5, &
i G S A K B &, B8 ™ R f 1 BO) Cin i BERL, Bl PWML Al S8 X4\ (1 L A4b

PWM) .

TIM1 G4 4 MALEIE, k.

LR ETN
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m AR

B PWM =4 (a5 )

m kbR

WRE TIMA FC B AFRHER 16 fritirds, W' BA S5TIMx tH 8 AH R R, iR EEN 16 7 PWM K4
a5, WLEAT 4558 /1 (0- 100%).

fE MCU debug 3%,  TIM1 A LR 45 4L

HA MM timer RePEIL =, L TIM1 A] DLd@ e oF i 28 B 3 Dh e 5 oA T E s 48— TR, DASeal A28
e RN

TIM1 % DMA Jjfi.
2.12.2. RN #
2.12.2.1. TIM3

TIM3 @ A e 232 16 LAl e ARas i sh it 16 7 H sh BB SR BB 4 NS @EiE,
TR Lo, PWM B 5 kA = H

TIM3 "] PLdE s TH 25 3 Th e 5 TIM1 — 2 TAE.

TIM3 3 # DMA Ijfit.

TIM3 BB AL 3] IEAT (4G & ) S i 2345 5 FIECTF S AN 1 B 3 B /R BAL A

fE MCU debug 3%, TIM3 A LI 4541

2
>

2.12.2.2. TIM14
A E R TIM14 H el s FE 05 408 3R 80 1 16 7 [ Zh 2 Bt B i e
TIM14 BA 1 AL TE T80 Ee s, PWM B 5 ik b e Ui
fE MCU debug #i5%, TIM14 A LIS 5.
2.12.2.3. TIM16/TIM17
TIM16 I TIM17 H1 AT 4 B T30 ARAR SR B0 i 16 Az H 3 B B s 14 e
TIM16/TIM17 A7 1 A SharsdsE T4l 3R A i e, PWM Bl 5k b Ui
TIM16/TIM17 B A i 58 X [ H oAb i
TIM16/TIM17 32 DMA Thfe.
£ MCU debug 15X, TIM16/TIM17 A LA 25114k
2.12.3. {&KIhFEERT 2%
LPTIM 24 16 fizfm) Eib-#ds, @a 3 frfilsrhids. N SCHrm kit #.
LPTIM "] LAAC BN stop 15 5na iR g
£ MCU debug #, LPTIM A LA &5 i Hefl
2.12.4. IWDG
oA WER T —4 Independent watchdog (i #R IWDG) , % BE & 24400 . I FER i b R i H
(IR e IWDG R ILIFFE et T8 5 0% I D ee VR &L, I ETHEES 18 245 € M timeout B I fil k R4t E A7 .
IWDG 1 LSI f&fkmffh, X FEEIAE I8 Fail, tEELRFF LI,
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IWDG 5 i& 4 7 % watchdog 1y 32 5 FH 2 AN ARSI 72, I HIGAR = (1 B e o 52 R 1 £ 2
Wik option byte iz, AT LMERE IWDG AR .
IWDG /& stop HaURIMeEds, LAE AL el stop #.
£ MCU debug #38, IWDG T LA 46+ .

2.12.5. WWDG

ARG E AT fRIET A 7 AL AT IS,

ISk E AL RS BB A APB I 4 (PCLK). & B A % o i g

45,

2.12.6. SysTick timer

SysTick i1 # 88 % '] T 520 #1E £ 4t (RTOS) ,

SysTick 454

B 24bit 1) FiHEL

B R

B PR Id R O B R A A (AT B )

2.13. SCRFRTBF RTC

SEI I B —AMHOLH E RS 88 . RTC BLUURA —HESAH 8 $ds,  EAHRMSRAFRCE S, IR At e H

Pt By »

& SO s (0 B AT LA EE B B L AR St 4 i A I TR R H

RTC N iR By 220 1) 32 frrlgmie i £uds

RTC i+ &% s rr LA LSE/LSI, "TLAMEN stop M .
RTC wJ LA™ A& fil B o by, A o i At o e (T R i)
RTC SCHif i calibration.

fE MCU debug #:, RTC mJ LARE T4

2.14. 12C 0

ATLBE VA s T, MBI EN, gn EN A E
, AR AT LAZE MCU debug #2084

(Bt AT DRI AE AR A A 1) T o H s

I2C(inter-integrated circuit).ct 4 2 MR A I 2 M AT 12C B4k ERIEZ EHTRe, #HA 12C &
RAEEMIRT B MR . S REARTE (Sm) L BRIE (Fm) .

12C F
B Slave Al master fiz{
B ZEHLRE: AL master, AL slave
B SCRRAN[RDE T
> bR (Sm) . A 100kHz
> P (Fm) : mik 400kHz
m  {EJy Master
> 7/E Clock
>  Start fil Stop f74
B {EN slave
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2.15

> A[YRFRN 12C HihbAS I

> Stop Hiff KR I

7 T hEAR

WH T #% (General call)
REIREAL

> RIEBUE AR B AL

> AR S bR AL

> 12C busy Fr&EfL

HRAR S AL

> Master arbitration loss

> Huhk/EE A B S I ACK failure
>  Start/Stop #i%

> Overrun/Underrun(if $f i K Zh#E disable)
A% B R T Re

H4#% DMA fe IR 5715 buffer

A AL

AP 5 U8 T g

BRRAPZRPE RS USART

JM32M390L 424N USART , 240 TRk 54 —5L.

1 H R e UK 35 (USART) AL 17— Fb R 3% 19 77 6 5 48 H Dol AR iENRZ S 2 5 AT i 4% X iy ah B i & 2
() 47 4 X LA A8 4 . USARTH 3 B ip R 26 A0 A4 4 L 5 90 [ P Jpl A e ik 4%

BSCRFIRD B A AR X TGl S, Eik RV 2 A A

SCREE BRI

fifi FH 2 22 i 3R FC B DMATT 20, AT LA S B e i@ 1%

USARTHE:

E MR T

NRZ #riEd% i

FIFCHE 16 frEiE 8 i SR, 1 N7 o R b 25 B 11 RV 1k
JOEFBMOIE I T g AR R 2R, B 4.5Mbit/s
Bl A

AR B 8 frEiaE 9 fir

AT E AT b (1803 2 47)

IFi] 5 485 2R A (] 25 388 TR A B e i L )
AL ST T8

T (1 42 306 R S e iy

T A 3t 42 1

Wi DMA 22 it/ R ik 58

R AR &
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> I buffer i
> Ri% buffer =
> A&k
B AR
> RIEREAL
> ORI BT RS
B AERR A
CTS &
FRWSCR A 2 A7 7 5
R ) 4 28 25 N
i R
M 5%
5 PR AR
R
B EHBEE
> SR HEASUUED, Dk N B B
B A FRBRA ARG . 8 I 7 RS R ik A R A

2.16. HIT4EEEDO SPI

JM32M3904L % 24~ SPI.,
FRAT AN T (SPH AR VRS i 54N & DX, XL, L E A s A7 07 S0l A5 . shds 1 a) Dop i &
BERLI,  FEAAME &R @ E I B (SCK) . #2118 RE L 2 F R B 77 A LAE.
SPIRFMEL R
Master 5% slave iz
3 A XU L A A i
2 TR 0 A% A (X 1) 040 2)
2 2 B T[R4 ey (o XU Bl £2)
8 frald 16 hrflhmmiik %
BESEAN W
8 A~ TR I e R ) AR K (B KON FPCLK/4)
ML 2 (B Ky fPCLK/4)
RO 2] L B A AR AT NSS A PR T/ MR E B 3 B i
A Gt A PR IS bR A A A7
AR FEHARIGUT,  MSB 7ERTEL LSB fE R
A ik A e W PR FH R A& R R RS 7R
SPI 2Rt &
Motorola <3

Yy Y Y Y Y Y Y YV Y
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B A SEPM R E, T
m 2 MHE% DMA #8711 32bit Rx 1 Tx FIFOs

2.17. SWD

ARM SWD#% [ o ¥ d i ik T JH 2 4% 21| JM32M390.

2.18. BHEBKE (AMP)

O BRI R LI FOROR 8 (AMP) XM O A, Gl AR B T BOR SR B, A D
AN AR A AT B A N AE SO 515 SIa e

2.19. 90V=FHHtRIKZH

BHWNERT =190V MR IKsh 8%, $F0ES T =M BN &I RMOSFET AUGBT 1) #i i 3K
. A NETIEXEEA L NEEEAY, JEEA RO R BB IN . A T Bk RS B AR LR AR
B FELYR R T Sh SR A P AR B, 0 R AR A T R R B S OR B i I % Ok B . Sek RIS JEBCD il FE
FIN B L AR 25 Y B R AE 45 5 i O 5h 2% 48 s dv/dt W A IR R RS AR e T AR, I LA A B 5650 10 e A4
EAZRETT .
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3. 5| A&

5
2
BN RE-= T A ST s B PN B=L
LzPEREERZRESL
Ao aaannnn
"o z5es3zvsesas |
VvCC (] 1 36 [ PA13
VCC_OPA (] 2 35 [ PA12
OPA_GND (] 3 34 [ PAM1
OPAP — 4 33 O VB1
OPA_N —| 5 32 [ HO1
OPA_OUT (] 6 31 [ VST
PFO-OSCIN (] 7 30 [ VB2
PF1-OSCOUT (] 8 29 [ HO2
PF2-NRST —] 9 28 [) VS2
PF3 (] 10 27 [ VB3
PAO — 11 26 [ HO3
PA1T (] 12 25 [ VS3
| PEEeE2PRINRN
Juuduouduuuouuut
223229235889
= =
3-1 LQFP48 Pinout
# 3- 1 5lHE L ARIERITF S
R %S & X
S Supply pin
- G Ground pin
o~ I/O | Input/output pin
NC | ToE X
COM | IE# 5V i [, SRR N i i T e
Uiy 11 45 44 RST | G v, W55 Bhi BB, NSRBI N H T e
_L | LED COM i I, SZRp R0 46 N\ fii Hi Dh e
Notes B AE A ARG, AR i DA R AL MR J5, AE AR
- B H YR il GPIOXx_AFR @ {7 #sik I ThfE
B in T e T AP B A A A B PR B RE ) D) RE
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* 3-2 LQFP48 5| i X

ESp i

LQFP48

y_£0A

WOoRA

g

®o

Notes

%R O zhAe

HRYee

F mzh Rk

VCC

(@)]

Digital power supply

VCC_OPA

(¢)]

Opa power supply

OPA_GND

COM

OPA_P

I/0

COM

OPA_N

I/0

COM

OPA_OUT

I/0

COM

PF0-OSC_IN-
(PFO)

I/0

COM

SPI2_SCK

USART2_RX

TIM14_CH1

USART1_RX

USART2_TX

I2C_SDA

OSC_IN

PF1-OSC_OUT-
(PF1)

1’0

COM

SPI2_MISO

USART2_TX

USART1_TX

USART2_RX

12C_SCL

SPI1_NSS

TIM14_CH1

0SC_OuT

PF2-NRST

1’0

NRST

MCO

SPI2_MOSI

USART2_RX

NRST

10

PF3

I/0

COM

USART1_TX

USART2_TX

SPI2_MISO

SPI1_NSS

TIM3_CH3

RTC_OUT

COMP2_INP

11

PAO

I/0

COM

SPI2_SCK

USART1_CTS

LED_DATA_B

USART2_CTS

COMP1_OUT

TIM1_CH3

TIM1_CH1N

SPI1_MISO

USART2_TX

IR_OUT

ADC_INO
COMP1_INM

12

PA1

I/0

COM

SPI1_SCK

USART1_RTS

USART2_RTS

LED_DATA C

EVENTOUT

SPI1_MOS

USART2_RX

COMP1_INP
ADC_IN1
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TIM1_CH4

TIM1_CH2N

MCO

13

PA2

I/0

COM

SPI1_MOS

USART1_TX

USART2_TX

LED_DATA_D

COMP2_INM

COMP2_OUT

ADC_TN2

SPI1_SCK

TIM3_CH1

I2C_SDA

14

PA3

1’0

COM

SPI2_MISO

USART1_RX

USART2_RX

LED_DATA_E

COMP2_INP

EVENTOUT

ADC_IN3

SPI1_MOS

TIM1_CH1

12C_SCL

15

PA4

1’0

COM

SPI1_NSS

USART1_CK

SPI2_MOSI

LED_DATA_F

TIM14_CH1

USART2_CK

ADC_IN4

ENENTOUT

RTC_OUT

TIM3_CH3

USART2_TX

16

PAS

I/0

COM

SPI1_SCK

LED_DATA_G

LPTIM_ETR

EVENTOUT

ADC_IN5

TIM3_CH2

USART2_RX

MCO

17

PAG6

1’0

COM

SPI1_MISO

TIM3_CH1

TIM1_BKIN

LED_DATA_DP

TIM16_CH1

ADC_IN6

EVENTOUT

COMP1_OUT

USART1_CK

RTC OUT

18

NC

NC

NC

NC

19

VM

N

PR

20

MGND

N

PR

21

MGND

-
N

R

22

LO3

=

PR

23

LO2

—_
N

PR

24

LO1

-
N

PR

25

VS3

~ [~ [~ [~ |~ |~ |~

=

IR
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26

HO3

IR

27

VB3

9K

28

VS2

IR

29

HO2

IR

30

VB2

IR

31

VS1

IS

32

HO1

IS

33

VB1

BEEEEEEE

PR

34

PA11

I/0

COM

SPI1_MISO

USART1_CTS

TIM1_CH4

EVENTOUT

USART2_CTS

12C_SCL

COMP1_OUT

35

PA12

I/0

COM

SPI1_MOS

USART1_RTS

TIM1_ETR

USART2_RTS

EVENTOUT

12C_SDA

COMP2_OUT

36

PA13(SWDIO)

I/0

COM

SWDIO

IR_OUT

EVENTOUT

SPI1_MISO

TIM1_CH2

USART1_RX

MCO

37

PA14(SWCLK)

I/'0

COM

SWCLK

USART1_TX

USART2_TX

EVENTOUT

MCO

38

PA15

I/O

COM_L

SPI1_NSS

USART1_RX

USART2_RX

LED_COMO

EVENTOUT

39

PB3

1’0

COM_L

SPIM1_SCK

TIM1_CH2

USART1_RTS

USART2_RTS

LED_COM1

EVENTOUT

COMP2_INM

40

41

PB4

I/'0

COM_L

SPI1_MISO

TIM3_CH1

USART2_CTS

USART1_CTS

TIM17_BKIN

LED_COM2

EVENTOUT

COMP2_INP
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SPI1_MOSI
TIM3_CH2
TIM16_BKIN
42 PB5 I/0 COM_L USART2AWZK -
USART1 CK
LPTIM_IN1
LED COM3
COMP1_OUT
USART1 TX
TIM1_CH3
TIM16_CH1N
USART2 TX
SPI2_MISO
I2C SCL
LPTIM_ETR
EVENTOUT
USART1_RX
SPI2_MOSI
TIM17 _CH1N COMP2 INM

44 PB7 I/0 COM USART2 RX PVD__IN
[2C_SDA
EVENTOUT
45 PF4-BOOTO I/0 COM (3) . BOOTO
SPI2_SCK
TIM16_CH1
12C1_SCL
USART2 TX
EVENTOUT
46 PB8 I/0 COM LED_DATA_A | COMP1_INP
USART1_TX
SPI2 _NSS
I2C_SDA
TIM17_CH1

43 PB6 /0 COM COMP2_INP

47 NG NG NG NG [ g

48 VSS S Ground

Note:

(1) &# PF2 #i3% NRST Zifiil option bytes #1TALE -

(2)ZAhrJ5, PA13 fil PA14 #A~ pin #fic & SWDIO fISWCLK AF Ik, Ri& W LR, F&E NI T
AN SRR

(3) PF4-BOOTO #RNELFam Af, H T HifEfE.

(4) ZAHMEKZ) 51

(5) UK & 511
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3.1. WO A ZHThReRS
# 3-5 I A 5 HIh e
| u] AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI2_SCK USART1_CTS - LED DATA B USART2 CTS - - COMP1_OUT
PAO AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- USART2_TX SPI1_MISO - - TIM1_CH3 TIM1_CH1N IR_OUT
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PA1 SPI1_SCK USART1 RTS - LED DATA C USART2 RTS - - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- USART2 RX SPI1_MOSI - - TIM1_CH4 TIM1_CH2N MCO
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PA2 SPI1_MOSI USART1 TX - LED DATA D USART2 TX - - COMP2 OUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - SPI1_SCK 3 12C_SDA TIM3 CH1 - A
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PA3| SPI2 MISO USART1 RX - LED DATA E USART2 RX - - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
_ R SPI1_MOSI - I2C_SCL TIM1_CH1 - _
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI1_NSS USART1_CK SPI2_MOSI LED DATA F TIM14_CH1 USART2 CK 4 EVENTOUT
PA4 AF38 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- USART2 TX - - - TIM3 _CH3 - RTC OUT
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PA5 SPI1_SCK g - LED DATA G - LPTIM1_ETR - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- USART2 RX - - - TIM3 _CH2 4 MCO
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAG SPI1_MISO TIM3_CH1 TIM1 BKIN LED DATA DP A TIM16_CH1 - COMP1_OUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1 CK - - - - - - RTC OUT
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PA7 SPI1_MOSI TIM3_CH2 TIM1_CH1N - TIM14_CH1 TIM17_CH1 EVENTOUT | COMP2 _OUT
AF38 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1 TX USART2 TX SPI1_MISO - 12C_SDA - - -
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAS SPI2_NSS USART1 CK TIM1_CH1 - USART2 CK MCO - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1 _RX USART2 RX SPI1_MOSI - 12C_SCL - - -
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PA9 SPI2_MISO USART1 TX TIM1_CH2 " USART2 TX MCO 12C_SCL EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1 RX - SPI1_SCK - 12C_SDA TIM1 BKIN - -
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PA10 SPI2 MOSI USART1 RX TIM1 CH3 - USART2 RX TIM17 BKIN 12C SDA EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1 TX - SPI1_NSS - 12C_SCL - - 4
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAT1 SPI1_MISO USART1 _CTS TIM1_CH4 - USART2 CTS EVENTOUT 12C_SCL COMP1_OUT
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAY SPI1_MOSI USART1 _RTS TIM1_ETR - USART2 RTS EVENTOUT 12C_SDA COMP2 OUT
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PA13 SWDIO IR OUT - - / - - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1 _RX - SPI1_MISO - - TIM1_CH2 - MCO
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PA14 SWCLK USART1 TX - - USART2 TX - - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - - - - - - MCO
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
i SPI1_NSS USART1 _RX - - USART2 RX - LED COMO EVENTOUT
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<Y
3.2. ¥0O B HEHIIsEmSET
2 3-6 i1 B & ThRE Mgt
o AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PBO SPI1_NSS TIM3_CH3 TIM1_CH2N _ ; EVENTOUT _ COMP1_OUT
PB1 AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
TIM14_CH1 TIM3_CH4 TIM1_CH3N - - B B EVENTOUT
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PBZ | ysaRT1 RX | SPI2_ScK ] USART2_RX ] ] ] ]
PB3 AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI1_SCK TIM1_CH2 . USART1 RTS | USART2 RTS . LED_COM1 EVENTOUT
PB4 AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI1_MISO TIM3_CH1 N USART1 CTS | USART2 CTS | TIM17 BKIN | LED COM2 | EVENTOUT
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PB5
SPI1_MOSI TIM3 CH2 | TIM16 BKIN USART1 CK USART2 CK LPTIM_IN1 LED com3 |COMP1_OUT
PBG AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
USART1 TX | TIM1 CH3 | TIM16 CHIN SPI2_MISO USART2_TX LPTIM_ETR [2C_SCL EVENTOUT
PB7 AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
USART1 RX | SPI2_ MOSI | TIM17_CHIN B USART2 RX - [2C_SDA EVENTOUT
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PBS . SPI2_SCK TIM16_CH1 LED DATA A USART2 TX . [2C_SCL EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1_TX . . SPI2_NSS 12C_SDA TIM17_CH1 . IR_OUT
3.3. N0 FEHAThsemsEs
#* 3-7 i1 F S ThREMG
WO AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
_ . TIM14_CH1 SPI2_SCK USART2 RX . - B
PFO-OSC_IN AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1 _RX | USART2 TX . . 12C_SDA . - B
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
_ - . SPI2 MISO | USART2 TX . - B
PF1_OSC_OUT AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1_TX USART2_RX | SPI1_NSS ) 12C_SCL TIM1f11_CH _ ,
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PF2-NRST
. . . SPI2_ MOSI | USART2 RX . MCO N
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
bF3 USART1 TX . , SPI2 MISO | USART2 TX . . N
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
. . SPI1_NSS N . TIM3 CH3 A RTC OUT
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PF4-BOOTO
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4. T2 WU

OXFFFF FFFF

Block 7

0xE000 0000

ARM Cortex MO+
Internal periphrals

Block 6

0xC000 0000

Block 5

0xA000 0000

Block 4

0x8000 0000

Block 3

0x6000 0000

Block 2

0x4000 0000

Periphrals

Block 1

0x2000 0000

RAM

Block 0

0x0000 0000

Code

Addressable space

User space

Reserved space

IOPORT

AHB

APB

APB

Reserved

Reserved

Factory config. bytes

Option bytes

uUiD

System memory

Main flash

Main flash/
System flash/
RAM

0x5001 1FFF
0x5000 0000

0x4002 63FF

0x4002 0000

0x4001 5BFF

0x4001 0000

0x4000 A7FF

0x4000 0000

0x1FFF FFFF
0x1FFF 1000
0x1FFF OF80
0x1FFF OF00
0x1FFF 0E80
0x1FFF 0E00

O0x1FFF 0000
0x0800 FFFF

0x0800 0000
0x0000 FFFF

0x0000 0000

4- 1 FEAf Gt
R A-1 fPfkdsihhb

Type Boundary Address Size Memory Area Description
0x2000 2000-0x3FFF FFFF 512MBytes | Reserved

SRAM 0x2000 0000-0x2000 1FFF | 8KBytes SRAM ﬁﬁ%ﬁgteﬁs SRER™
Ox1FFF 1000-0x1FFF FFFF 4 KBytes Reserved
0x1FFF OF80-0x1FFF OFFF 128Bytes Reserved
0x1FFF OF00-0x1FFF OF7F 128Bytes Factory config izﬁ %Sf;tﬁrjl‘r%n@%g;%ﬁ
0x1FFF OE80-0x1FFF OEFF 128Bytes Option bytes option bytes

Code | 4,1FFF 0E00-0x1FFF OE7F | 128Bytes | UID Unique 1D
0x1FFF 0000-0x1FFF ODFF | 3.5KBytes | System memory F£J_boot loader
0x0801 0000-0x1FFF FFFF 384MBytes | Reserved
0x0800 0000-0x0800 FFFF 64 KBytes Main flash memory
0x0001 0000-0x07FF FFFF 8 MBytes Reserved
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0x0000 0000-0x0000 FFFF

64 KBytes

3) SRAM

3% Boot Fit B L
1) Main flash memory
2) System memory

Note:

L# 2] Fk 0x1FFF OE00-Ox1FFF OE7F 4,

response error.

HAFFVEN reserved K28,

R 4-2 HMRLF AR ARt

TFEHATEERAE, B4 0, HMA

Bus Boundary Address Size Peripheral
0xE000 0000-0xEQQF FFFF 1Mbytes MO+
0x5000 1800-0x5FFF FFFF 256 MBytes Reserved(")
0x5000 1400-0x5000 17FF 1KBytes GPIOF
0x5000 1000-0x5000 13FF 1KBytes Reserved

IOPORT | 0x5000 0C00-0x5000 OFFF 1Kbytes Reserved
0x5000 0800-0x5000 OBFF 1Kbytes Reserved
0x5000 0400-0x5000 O7FF 1Kbytes GPIOB
0x5000 0000-0x5000 03FF 1Kbytes GPIOA
0x4002 3400-0x4FFF FFFF Reserved
0x4002 300C-0x4002 33FF Reserved

1Kbytes
0x4002 3000-0x4002 3008 CRC
0x4002 2400-0x4002 2FFF Reserved
0x4002 2124-0x4002 23FF Reserved
1KBytes
0x4002 2000-0x4002 2120 Flash
0x4002 1C00-0x4002 1FFF 3 KBytes Reserved

AHB 0x4002 1888-0x4002 1BFF Reserved

1Kbytes 2
0x4002 1800-0x4002 1884 EXTI
0x4002 1400-0x4002 17FF 1Kbytes Reserved
0x4002 1064-0x4002 13FF Reserved

1KBytes @
0x4002 1000-0x4002 1060 RCC
0x4002 0C00-0x4002 OFFF 1KBytes Reserved
0x4002 0040-0x4002 03FF Reserved
1KBytes
0x4002 0000-0x4002 003C DMA
0x4001 5C00-0x4001 FFFF 32KBytes Reserved
0x4001 5880-0x4001 5BFF Reserved
1KBytes
0x4001 5800-0x4001 587F DBG
0x4001 4C00-0x4001 57FF 3 KBytes Reserved
0x4001 4850-0x4001 4BFF Reserved
1KBytes
0x4001 4800-0x4001 484C TIM17
0x4001 4450-0x4001 47FF Reserved
1KBytes

APB 0x4001 4400-0x4001 404C TIM16
0x4001 3C00-0x4001 43FF 2 KBytes Reserved
0x4001 381C-0x4001 3BFF Reserved

1KBytes
0x4001 3800-0x4001 3018 USART1
0x4001 3400-0x4001 37FF 1Kbytes Reserved
0x4001 3010-0x4001 33FF Reserved

1Kbytes
0x4001 3000-0x4001 300C SPI1
0x4001 2C50-0x4001 2FFF 1Kbytes Reserved
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0x4001 2C00-0x4001 2C4C TIM1
0x4001 2800-0x4001 2BFF 1Kbytes Reserved
0x4001 270C-0x4001 27FF Reserved
1Kbytes
0x4001 2400-0x4001 2708 ADC
0x4001 0400-0x4001 23FF 8Kbytes Reserved
0x4001 0220-0x4001 O3FF Reserved
0x4001 0200-0x4001 021F 1KBytes COMP1 and COMP2
0x4001 0000-0x4001 01FF SYSCFG
0x4000 B400-0x4000 FFFF 19KBytes Reserved
0x4000 B000-0x4000 B3FF 1KBytes Reserved
0x4000 8400-0x4000 AFFF 1 1KBytes Reserved
0x4000 8000-0x4000 83FF 1KBytes Reserved
0x4000 7C28-0x4000 7FFF Reserved
1KBytes
0x4000 7C00-0x4000 7C24 LPTIM
0x4000 7400-0x4000 7BFF 2KBytes Reserved
0x4000 7018-0x4000 73FF Reserved
1KBytes 3
0x4000 7000-0x4000 7014 PWR
0x4000 5800-0x4000 6FFF 6 KBytes Reserved
0x4000 5434-0x4000 57FF Reserved
1KBytes
0x4000 5400-0x4000 5430 12C
0x4000 4800-0x4000 53FF 3 KBytes Reserved
0x4000 441C-0x4000 47FF Reserved
1KBytes
0x4000 4400-0x4000 4418 USART2
0x4000 3C00-0x4000 43FF 1KBytes Reserved
0x4000 3810-0x4000 3BFF Reserved
1KBytes
0x4000 3800-0x4000 380C SPI2
0x4000 3400-0x4000 37FF 1KBytes Reserved
0x4000 3014-0x4000 33FF Reserved
1KBytes
0x4000 3000-0x4000 0010 IWDG
0x4000 2C0C-0x4000 2FFF Reserved
1KBytes
0x4000 2C00-0x4000 2C08 WWDG
0x4000 2830-0x4000 2BFF Reserved
1KBytes 3
0x4000 2800-0x4000 282C RTC @
0x4000 2420-0x4000 27FF Reserved
1KBytes
0x4000 2400-0x4000 241C LED
0x4000 2054-0x4000 23FF Reserved
1KBytes
0x4000 2000-0x4000 0050 TIM14
0x4000 1800-0x4000 1FFF 2 KBytes Reserved
0x4000 1400-0x4000 17FF 1KBytes Reserved
0x4000 1030-0x4000 13FF Reserved
1KBytes
0x4000 1000-0x4000 102C Reserved
0x4000 0800-0x4000 OFFF 2KBytes Reserved
0x4000 0450-0x4000 O7FF Reserved
1Kbytes
0x4000 0400-0x4000 044C TIM3
0x4000 0000-0x4000 03FF 1KBytes Reserved

Note:
(1)

3R AHB #3738 Reserved Ridhtb=sia], FTiEE#AE, wtBh 0, Hr/7E hardfault; APB FriEHN
Reserved Filthhb==(a], TiES#AE, 2EN 0, A&724 hardfault.
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(2)  MMUZFEE 32bitword i, B FE halfword 1 byte 15[l .

(3) AN HF 32bitword ViR, L EF halfword Vil .
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5. B4R
51. WAEKH

BrRARRRIRULRT,  FTA ML VSS JytkifE.
51.1. B/MEMBKRE

BrARRE R IR, BRI E Ta=25°C M Ta=Tamag FHEATHEE R 87 0%, PRUEAE SR M 5
JE e R NN B 0 2 A T 3 ) d /ML e K AEL

BT R TOEM A AR EL R . SO BB T Z S5 B, R AT iR OREUE
S 7RI, BT S8R 0 E O = A oA A 22
51.2. #RE

PRAEFRIRULET,  SLRIER R T Ta=25°C 1 VCC=3.3V . X AR H T Bt T AL MR,

SR ADC K FE BB 2 I I X — MARAERERIRAE, R IR EE H N IR 2], 95% Yt A iR 22/ T4
Tar i EE.

5.2. #XBRAHEME

A RN AE A Fr B BUR R A A I i KM, FTRES SECS A K AMERIRIR . X RS T T RE K
ZMERENE,  HFABWEALMKMN T RN DIRERETC IR K A TARE B OB 265 R AT RERZ IS A R AT 5
1.

#® 5- 1 HRARFED

®s R B/ME BRE B
VCC Bl 3 At H e YR -0.3 6.25 \Y,
ViN HAl Pin 1%\ HE -0.3 VCC+0.3 \Y

1) B VCC Al VSS 5] AL A 6 HE 52 31 41 48 SL YV B N L AR 48 b
* 5-2 MR

#s #R BAE pr
Ivee HE VCC pin [ 5 B 3t (4 S B IR ) () 100
lvss JH VSS pin B (IR HE BT O 100
COM 10 % th #E HL i @) 20 mA
lio(PIN) COM_L 10 Hf HEE B @ 80
Ji A 10 IR -20

(1) HUE VCC Filh VSS 3l A% U6 %4 i 550 950 50 VF 0 Rl 0 kPl R 5 -
(2) 10 KM H %3] J5E XA ERGE
% 53 IRHHE

i) R B b A
Tste A fifif o -65~+150 C
To TARIREEVE -40~+85 C
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5.3. TIT{E&#H4
5.3.1. BEHAITIE&MH

#* 5-4 WM TAEFAM

il E 311 b i B/ME BXE By
fHCLK N AHB B 4P - 0 48 MHz
frcLk W APB B &= ; 0 48 MHz
vCC FR A T A HL R ] 1.7 55 Vv
VIN 10 1 N\ HLE ) 0.3 VCC+0.3 Vv
Ta R85 I B ] -40 85 C
T i : 40 20 =

53.2. ETHI{EFZHE
% 5-5 | HfIE T 4
il s b i BAE BKXE Hpr
VCC FThi % ] 0 oo
e VCC TR % : 20 o

5.3.3. WIREALLA LVD R
R 5-6 Wik SR

il ¥ b Nia BAME R BRE B
tRSTTEMPO(1) RS- ] - - 4.0 7.5 ms
Veors mor POR/PDR 4 i1 i [ TR 1.50() 1.60 1.70 v
RN 1.45(1) 1.55 1.65@ \Y
Veor BOR [ 1 TR 1.70 1.80 1.90 v
T 1.60 1.70 1.80) Y
Veors BOR Ml 2 TR 1.90) 2.00 2.10 Y,
RN 1.80 1.90 2.002) v
Veors BOR MIfE 3 TR 2.10@) 2.20 2.30 Y,
EE 2.00 2.10 2.20@ v
Veore BOR HIfi 4 TR 2.30@ 2.40 2.50 v
RN 2.20 2.30 2.40@ v
s BOR MUl 5 W 2.500) 2.60 2.70 Y
R 2.40 2.50 2.60@ Y
A BOR MUK 6 TR 2.702) 2.80 2.90 v
R 2.60 2.70 2.80@ Y
X TR 2.90@ 3.00 3.10 v
i BOR pfiL 7 EE 2.80 2.90 3.00@ Y
Veors BOR (1 8 TR 3.100) 3.20 3.30 v
EE 3.00 3.10 3.200) v
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Veuso PVD B 0 TR 1.70@ 1.80 1.90 Y,
REN 1.60 1.70 1.80@ v
Vouos PVD I 1 TR 1.90 2.00 2.10 v
I 1.80 1.90 2.00@ v
Vouss PVD B 2 TR 2.10) 2.20 2.30 Y
RE 2.00 2.10 2.20@ v
Vouss PVD Ml 3 T 2.302) 2.40 2.50 Y
I 2.20 2.30 2.40@) v
Vouoe PVD Ml 4 TR 2.502) 2.60 2.70 v
TR 2.40 2.50 2.60@ v
X TR 2.702) 2.80 2.90 v
Vovos PVD ML 5 R 2.60 2.70 2.80@ v
i TR 2.902) 3.00 3.10 v
Vovs RS TRE 2.80 2.90 3.00@ Y,
Vousr PVD Ml 7 TR 3.102) 3.20 3.30 Y
EE 3.00 3.10 3.20@ Y
VPor_PDR_hyst(!) POR/PDR iR jiii i JE - 50 mV
Vpvb_BOR_hyst(") PVD B i B & 100 mV
ldd(pvD) PVD IhkE 0.6 uA
ldd(BORY BOR Th#E 0.6 uA
1) BH&THORIE, ASEE AR Hill i
(2) BT AR, AEAET IR,
5.3.4. T/
% 5-7 BT
&#
F5 memw | mx | rm | omr  suse USE | REEDRXERE
48MHz ON DISABLE 2.6 -
OFF DISABLE 1.7 -
D AMH ON DISABLE 15 -
OFF DISABLE 0.9 \
Hsi 16MHz ON DISABLE 1.1 . Ne
OFF DISABLE 0.7 -
ON DISABLE 0.7 -
Ioo(run) 8MHz While(1) | Flash OFF DISABLE 05 ]
Az ON DISABLE 0.5 -
OFF DISABLE 0.35 -
Ls| 32 768KHy ON DISABLE 170 - A
OFF DISABLE 170 -
LSI 32.768kHz ON S NABLE %5 . uA
OFF ENABLE 95 -

(1)

Bl TH AR, AL Pl
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#* 5-8 sleep #iLHR

- 2.3
%e . SR b PN Bpr
RYERT b Hik ShERE B PLASH
sleep
ON DISABLE 1.8 _ mA
48MHz
OFF DISABLE 1.1 ) mA
ON DISABLE 1 - mA
24MHz
OFF DISABLE 0.6 a mA
ON DISABLE 0.75 - mA
HSI 16MHz
OFF DISABLE 0.5 ) mA
ON DISABLE 0.5 - mA
loo(sleep) 8MHz
OFF DISABLE 0.35 ) mA
ON DISABLE 0.4 - mA
4MHz
OFF DISABLE 0.35 - mA
- ON DISABLE 170 ) uA
32768kHz OFF DISABLE 170 - uA
L ON ENABLE 95 ) uA
32.74R8NZ OFF ENABLE 96 ] UuA
1) BimETHEZER, AEA PR,
#* 5-9 stop IR
&
™
e vce VDD | MR/LPR | LSI BBt &b hufE BAE R4
1.2V MR ) i 70 .
RTC+ IWDG+ LPTIM 6 -
IWDG 6 .
ON
1.2V LPTIM 6 _
RTC 6 -
Ioo(stop) 1.7~5.5V PR OFF No 6 - uA
RTC+IWDG+ LPTIM 45 .
IWDG 4.5 -
ON
1.0V LPTIM 45 -
RTC 45 .
OFF No 4.5 3
1) BimETHEZER, AEAF PN,
5.3.5. {KIhFEAAReEERT ]
# 510 IR EREA MR 11
%S sHO %4 REE | BKE B
TwuUSLEEP Sleep [ i B (7] - 1.65 us
Flash "FHUTELE,  HSI(24Mhz)
MR fit . 3.5
stop iy | MR s m g us
TwusTop g Pk s B -
. " LPR ey | Flash TR, VDPg1.2v 6 "
A HSI & 2 4 I 4 VDD=1.0V 6

(1)

PG T P ) P 0 62 A AP PR T 1) 465 28 P P R P B B — 2R 4R %o
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(2) BRI TR R, AEAEHIR.
5.3.6. SR BHIRARRE:
5.3.6.1. Sh¥EHGRE &
7t HSE ] bypass fZ:{(RCC_CR f] HSEBYP B 1), % F PN [ & s ek f i 45 1k TAE, FMI 10 1E ds
#E GPIO A .

TwHse) t

Bl 5- 1AM e I ey ]
R 5- 11 PRk N SRy

i sH B/ME JBE BKXE Hfr
fHSE_ ext FH P A0 b A 2 0 8 32 MHz
VHsEH N 5| B LT R 0.7vVCC VCC v
VHsEL SO\ 5| K BT LR Vss 0.3VCC
t
e 40N 86 58 A F 15 ns
tw(HSEL)
tr
e B L TR R 20 ns
ti(HSE)

(1)

H BT ORAE, AEA P .

5.3.6.2. ShEBICEETSh

f£ LSE 1) bypass #:(RCC_BDCR ¥] LSEBYP B ), % WG E iR s 45 1 A,

FRVER GPIO 1 H .

FHRLE) 10 1E N

B 5-2 A e e
R 5- 12 F AR I R

G i)

BH

BAME

RBE

BRE

L VA

fLsE_ext

HI P A1 RIS i

32.768

1000

kHz
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VLsEH BN 5| B T LR 0.7VCC v
VLsEL i O\ 5| K BT B R 0.3VCC V
t 4
LSED 80 N SR A O R ns
tw(LsEL)
tr(LsE) )

N TR B s ] - 50 ns
ti(LsE)

(1) HIBETHORIE,  ASEEZE ™ It

5.3.6.3. S iBEERME

AILLE I A4 4~32MHz (1) S AP RE IR A o AERC T, AR B A N R AT RERE I I, X RE AT LA
A58 i 1 AR T AN R B AR I 1) B /M
F 5- 13 AN AR
i) B b Link BAME? | REE | BKME® | B
fosc_IN i - 4 32 MHz
During startup 5.5
VCC=3V,Rm=30@ , 0.58
CL=10pF@8MHz
VCC=3V,Rm=45q , 0.59
CL=10pF@8MHz
IDD® HSE Th#E VCC=3V,Rm=30q , 0.89 mA
CL=5pF@48MHz
VCC=3V,Rm=30q , 1.14
CL=10pF@48MHz
VCC=3V,Rm=30q , 1.94
CL=20pF@48MHz
tsunse)® @) | B B TE] fosc_IN=32MHz 3 ms
fosc_in=4 MHz 15 ms

(1) s PR ) R U IR R A T ) 3 7 4 L 0 s T
(2) HIBETHORIE, ANFE A il i

(3)

(4) BT HEZER, AEE K.

5.3.6.4. SEB{REMH&

AT LS A% 32.768kHz I Sh AR /F B RS o FERLHTFh, e AR S A 2R T RE
ik 4 HH A2 A IS Bl RS E I TR e /MK

R 5- 14 b ERTE 5 AR 1

PR
=3

[T

tsu(nse) & M e FE GBI 0P ) 810 I Bk 41k 357 38 20 RS RE 1R Sl I Ta), X Ao o4 o R/ 98 IR 25 0 S0, AN [FD o
R IR 3 T RE = A IR K ZE 5+

M, X FEATEL

%5 E 3.4 i BAME? | RBME | BKED | B
LSE_DRIVER [1:0] = 00 ]
LSE_DRIVER [1:0] = 01 560
|DD(4) LSE T
gL LSE_DRIVER [1:0] = 10 920 nA
LSE DRIVER [1:0] = 11 1260
tsu(Lsg)® 4 & BT 3 s
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(1)
(2)
(3)

HIBETHORIE, ANFE A il it

(R4 B8 T R 2 R K 57

(4) Bl THZEE R, AL Pl

sy VA% B 8 VAR 4 R 1 2 3 7R 4 L 1 e T

tsuqLse) i AR T GEL S B0 ) 380 I IR 35 08 380 A R (0 3 SIS T80, B 08 s oAt A /308 IR 2 I B ), A D o

o

5.3.7. WERRMRTEFE HSI ik
2R 5- 15 N E = A B R A 1
®e B¥ &4 BAME | REME | BRKE | B
23832 | 24 | 24.17® | MHz
21.97@ | 2212 | 22.27® | MHz
fHs| HSI S Ta=25°C,VCC=3.3V 15.89@ 16 16.11@ | MHz
7.94@) 8 8.06@ | MHz
3.97@ 4 4.03@ | MHz
VCC=1.7V~5.5V, T/=0C~85C 2@) 20) %
Aem HSI 42 i i V7 ’
Temp(Hsh PR VCC=1.7V~5.5V, T/=-40C~85C | -4@ 20) %
frRiM(1) HSI oS 5 0.1 %
DHsi(1) =fislzd 45(1) 55(1) %
tstab(hsy | HSI F& e B (7] 2 4 us
4MHz 100 UuA
8MHz 105 UuA
| @ | HSI %
v W 16MHz 150 UuA
22. 12MHz, 24MHz 180 UuA
1) & THRAE, AEAFE FRINEA .
(2) BRI T HEZEE R, ANEAFHER .
5.3.8. MR MR LS| Hefk
2 5- 16 W HBARAT S 4k
»e E 5.8 &4 BME | REE | BKE | R
fisi LS| $i% Ta=25°C,VCC=3.3V -3 +3 %
VCC=1.6V~5.5V T,=0C~85C -10@ 10@ %
ATem LSI iR iE fE i
Temp(tS) AR VCC=1.6V~5.5V,T/=-40C~85C | -20@ 200 | o
frRIM(1) LSI Tk i 0.2 %
tstabLsy (0 | LS| Fag i [A] 150 us
loosy () | LSI DhkE 210 nA
1) & THRAE, AEAFE RN .

(2)

5.3.9. {3} PLL %k

Bl 3 TH AR, AL Pl .

*® 5- 17 BRI

%% | s%

Fp  mME | REE | BKE | B
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frLL N B N AR Ta=25°C,VCC=3.3V 161 24M) MHz
fei_our | AN Ta=25°C,VCC=3.3V 320 48 MHz
Jitter EEEEED] 0.3 ns
tLock BAF B ] frLL n=24 MHz 15 40M us
(1) BHBTHORIE, ASTEA ™ Hhillis .
5.3.10. FFiEa4eiE
#* 5- 18 fR# Rt
(i i) B¥ b Xia AAUE | BAE" | R
tprog Page program - 1.0 1.5 ms
tERASE Page/ sector/ mass erase - 3.0 4.5 ms
| Page programe 2.1 2.9 mA
o Page/ sector/ mass erase 21 2.9 mA
1) HH T ORIE, ASEEAE = il
* 5- 19 fA# AR S OB DR 47
s 8% & B/MED Hpr
NEenD 5 K Ta=-40~85C 100 kcycle
tRET ol IR IR 10 kcycle Ta= 55T 20 Year
1) Hym b TR AR, AR P,
5.3.11. EFT %%
i) B¥ b dia S AUE Hpr
EFT to 10 IEC61000-4-4 B 2 KV
EFT to Power IEC61000-4-4 B 4 KV
5.3.12. ESD & LU %%
#* 5-20 ESD & LU %54
A B¥ b din RAE L YA
Vesphem) | P JBCH B R (M4 A5 Y ) ESDA/JEDEC JS-001-2017 6 KV
Vesp(com) | T AL (5 A I 12 2R ) ESDA/JEDEC JS-002-2018 1 KV
VEsD(mm) B A T8 HL s (ML AR 2 ) JESD22-A115C 200 v
LU #4 Latch-Up JESD78E 200 mA
5.3.13. ¥ O %t
* 5-2110 A
#e B &4 B/ME AR BXE L YA
ViH WMAGHEFHEE VCC=1.7V~5.5V 0.7vCC V
Vie fay NAR LY L VCC=1.7V~5.5V 0.3vCC Y
Vhys(!) Hn 2 R i U 200 mV
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likg NI IR 1 uA
Rru i H 30 50 70 ko
Rep AN ) 30 50 70 ko
Com | 3lpHi% 5 oF
(1) BT RE, AEEF IR,

* 5-22 fr R
%5 SHO . i B/ME BAME | Al
VoL loo=8 mA, VCC = 2.7V - 04 \Y
COM 10 % % H2 P ’

VoL " loL=4 mA, VCC = 1.8 V ] 0.5 v
\VoL(3) loo=20 mA, VCC = 2.7V - 04 \Y
VoLs) loo=10 mA, VCC =18V - 0.5 \Y
VoL(3) loo=40 mA, VCC = 2.7V - 04 \Y
VoL3) = =1. - 0.5 V

COM_L 10@# t i b 5F loo=20 mA, VCC =18V
\VoL(3) loo=60 mA, VCC = 2.7V - 04 \Y
VoL3) loo=30 mA, VCC =18V - 0.5 \Y
\VoL3) loo.=80 mA, VCC = 2.7V - 0.4 V
VoL(3) loo=40 mA, VCC =18V - 0.5 \Y
VoH lon=8 mA,VCC = 27V VCC -04 g V
COM 1O #i Hi 7 HF i

Vo Wi H low= 4 mA, VCC = 1.8 V VCC -05 X v
\VoL3) lon=20 mA, VCC = 2.7V VCC -04 - V
VoL(3) lon=10 mA, VCC =18V VCC -0.5 - \Y
VoL3) lon=40 mA, VCC = 2.7V VCC -04 - \Y
VoL(3) lon=20 mA, VCC =18V VCC -0.5 - \Y%

COM_L 10@)%g; Hi /&y H P ’

VoL) - Wt low = 60 mA, VCC = 2.7V VCC - 0.4 ] Vv
VoL(3) lon=30 mA, VCC =18V VCC -0.5 - \Y%
\oL(3) lon=80 mA, VCC = 2.7V VCC -04 - \Y
\VoL(3) lon=40 mA, VCC =18V VCC -0.5 - \Y

(1) 10 K] 2% 5| | LM ARIBERMFFS .

(2) COM_L 10 Hi 80mA/60mA/40mA/20mA A 4% & .

(3) BT HEZE R, REAZHNIR.

5.3.14. NRST 3| Jiis4

# 5-23 NRST & it

5 2 # A BAME | KD | B | BE
ViH i\ = P LR VCC=1.7V~5.5V 0.7vVCC \V}
Vi i N HL P L VCC=1.7V~5.5V 0.2VCC \Y
Vhys(! Hr 25 4 1R Vi HL 300 mV
likg IR HLIR 1 uA
Reu " | EHiHH 30 50 70 ko
Rep "V | FhidH 30 50 70 ko
Cio 51 A 5 pF

(1) H B RAE, SR A K
5.3.15. ADC ¢t
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F* 5-24 ADC Fift:

i 58 b i BME | RBE | BKRE | BA
Iop Di¥E @0.75MSPS 1.0 mA
Cint) P R AE R R 55 L 2 5 pF
e 4 I g e VCC=1.7~2.3V 1 4 62) MHz

e VCC=2.3~5.5V 1 8 1200 | MHz

VCC=1.7~2.3V 0.2 us
Tsamp(!)
VCC=2.3~5.5V 0.1 us
Tconv(M) 12*Tclk
Teoc") 0.5*Tclk
DNL@) +2 LSB
INL® +3 LSB
Offset(? 2 LSB
1) BHBTHIRE, ASEA P Hhillisk .
(2) Hym b T H AR, AAEE P,
5.3.16. HLErERGH:
* 5-25 LLECARRFIED
il E b i BoME | RETE | BKXE | Rfr
VIN Input voltage range 0 VCC Vv
VBG Scale input voltage VREFINT V
VSC Scaler offset voltage +5 +10 mV
IDD(SCA | Scaler static con- 0.8 1 uA
LER) sumption
tSTART_ .
SCALER Scaler startup time 100 200 us
Startup time to reach High- speed mode 5
tSTART propagation delay us
specification Medium- speed mode 15
200mV step; High- speed mode 40 70 ns
100mV over- | Medium- speed
drive mode 0.9 2.3 us
tD Propagation delay :
>200mV High- speed mode 85 ns
step;100mV Medium- speed
overdrive mode 3.4 us
Voffset Offset error +5 mV
Vhys hvsteresis No hysteresis 0
i
y y With hysteresis 20 ks
Static 5 UA
Medium-
speed mode; | With 50kHz and
No deglitch -
IDD consumption © degiieher i.100mv oAl 6 uA
drive square sig-
nal
Medium- | Static 7 uA
speed mode;
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With de- With 50kHz and
glitcher +100mv over-
ari . 8 uA
rive square sig-
nal
Static 250 UuA
High- speed
mode; No With 50kHz and
deglitcher J_r-1 00mv over- 250 UA
drive square sig-
nal
4D T RAE, AR H Il
5.3.17. BEAA BRI
* 5-26 i AL KA R
G B¥ BOME | RBME | BKE | Bfr
TLM VTS linearity with temperature +1 +2 C
Avg_ Slope(") Average slope 2.3 2.5 2.7 mV/C
V3o Voltage at 30°C(+57C) 0.742 0.76 0.785 V
tSTART(1) Start-up time entering in continuous mode 70 120 us
ts_tomp(™) :[ADC sampling time when reading the tempera- 9 us
ure
) T RAE, AR Hl
(2) BRI TR, AEAE T,
5.3.18. HESE KR
* 5-27 NEZEHERE
#e E BAME | REE  BRHE Bpr
VREFINT Internal reference voltage 1.17 1.2 1.23 \
Tstart_ vrefint Start time of internal reference voltage 10 15 us
Tcosft Temperature coefficient 100() ppm/C
Ivee Current consumption from VCC 12 20 uA
1) BHBTHIRE,  ASTEA ™ Hhillisk .
5.3.19. E} 8854
* 5-28 B BRI
ne B¥ b L B/ME BAHE 7o
) T uti ) - 1 tTIMxCLK
e mer resolution ime | frumcix = 48MHz 20.833 ns
Timer external clock - frimxcLx/ 2
feXT frequency on CH1 to frmoLk = 48 MHz 24 MHz
CH4
Restim Timer resolution TIM1/3/14/16/17 16 Bit
16-bit counter clock 1 65536 tTIMxCLK
tCOUNTER .
period frimck = 48 MHz 0.020833 1365 us
#* 5-29 LPTIM R (I Bk £ LSI)
PRESC
b big | [2:0] B/ HE B K H L X A
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Al 0 0.0305 1998.848
2 1 0.0610 3997.696
14 2 0.1221 8001.9456
/8 3 0.2441 15997.3376
m
/16 4 0.4883 32001.2288 S
/32 5 0.9766 64002.4576
/164 6 1.9531 127998.3616
/128 7 3.9063 256003.2768
#* 5-30 IWDG et (I ik +% LSI)
i big | PR[2:0] /) da 18 oK B H Hpr
14 0 0.122 499.712
/8 1 0.244 999.424
/16 2 0.488 1998.848
/32 3 0.976 3997.696 ms
164 4 1.952 7995.392
/128 5 3.904 15990.784
/256 6 or7 7.808 31981.568
#* 5-31 WWDG F5H: (I #hik$% 48MHz PCLK)
g ! WDGTB[1:0] /38t B BoAR HE LA
1*4096 0 0.085 5.461
2*4096 1 0.171 10.923
4*4096 2 0.341 21.845 ms
8*4096 3 0.683 43.691
5.3.20. & D4
5.3.20.1. 12C B&E O
I2C B O3 & 12C-bus specification and user manual 23K :
m  Standard-mode(Sm): 100kbit/s
B Fast-mode(Fm): 400kbit/s
I B ORIE, ATEESE 12C AR dcpt IEFINECE, JFH 12C CLK iz KT N R EK I e /ME .
* 5-32 /b 12C CLK #ii%
il BN & 2N B
. Standard- mode 2
. . Minimum 12 CCLK freq MHz
uency Fast- mode 9
I2C SDA FISCL &M BEAHMIERK TIfE, S W&,
F 5-33 12C JEPL AR
i B B/ME BAHE Hpr
Limiting duration of spikes suppressed by the filter (Spikers
i shorter than the limiting duration are suppressed) 50 260 ns
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5.3.20.2. BT/ DO SPI ¢

* 5-34 SPI Hi4:

G\ B¥ . Lis B E BXE Bpr
fsck SPI clock fre- Master mode - 12 MHz
1 /te(sck) quency Slave mode - 12
tr(scK) SPI clock rise | Capacitive load: C = 15 - 6 ns
ti(sck) and fall time pF
tsu(nss) NSS setup time | Slave mode 4 Tpclk - ns
th(NsS) NSS hold time Slave mode 2Tpclk + 10 - ns
twscki) | SCK high and | M =
gh an aster mode, fPCLK %o *
tuscky | low time 36 MHz,presc = 4 Tpelk2 -2 Tpelk™2 + 1 ns
Master mode, fPCLK =
! 1)
tsu(mry Data input 48 MHz,presc = 4 Tpelk+S B
tsu(si) setup time Slave mode, fPCLK = 5 R
48 MHz,presc = 4 -
thoviy
Data input hold | Master mode S - o
tn(sn) time Slave mode Tpclk+5 ;
Data output ac- _
ta(so) cess time Slave mode, presc = 4 0 3Tpclk ns
Dat tput dis-
tais(s0) aba| ea t‘i’rﬁep“ 15"} Slave mode 2Tpclk+5 4Tpclk+5 ns
Data output Slave mode (after ena-
i valid ime ble edge) , presc =4 0 1.5Tpglki2 ns
Data output Master mode (after en-
by valid ime able edge) - g ns
th(so)
Data output Slave mode , presc = 4 0® . .
th(mo) hold time Master mode 2 -
DuCv(ScK) | SPI slave input
uCy( ) clock duty cycle | Slave mode 45 55 %
&) Master 7& 4 0y B HT 7228 1pelk Wz Hl4E 5 .
(2) Slave #:F SCK k(¥ KA 1PCLK delay, *%fE 10 K %%, & X 1.5PCLK.
(3) 7t Master &%) SCK 2% b2 Sy AR 6V 2 (B 52 A5 L T, Slave 18 K I& Y 2 R mh 5B £t
NSS input \ | A
} Tesck | | Thnss) |
I TwisckH) |
| Tsunss) PALLEGINY | —»—1€Trsck I
CPHA=0 \‘—ﬂ\ ‘ \ } ‘ | }
5 | CcPOL=0 1 /| \ \ /) !
£ i | I ! ‘ | !
< \ | | [ | | |
O | [ Il [ | \
® | CPHA=0 \ \ | |/ | | |
CPOL=1 e | /| N } |
H } | Twsckn) | \HMV\ 1‘@”‘ ﬂT“SCK) ﬂ—fTwsm
\ [ \
| — | |
MISO output { } } First bit out >Q Next bits out >< Last bit out %
i
o ‘( Thesy )
Tsus)—p—€— 1
MOS! input >Q First bit in >< Next bits in Last bit in

I 5-3 SPI It B—slave mode and CPHA=0
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NSS input \

} ‘ Tetsck) Thinss)
Tsuwss)! < Tw(SCKH) | Tisck) ,‘ ¢ I I
CPHA=1 ! | ! ‘
= | | N, I/ | N | |
El CPOL=0 | a | /o | |
g ! bl I ! ‘ g ‘
S ! ! I ‘ ! || ‘
s I I [ } | || }
* CPHA=1 | } ¥ | ! ; ‘
CPOL=1 % \ | \ } I/ }
a(s0) T
I « TMSCKL)*“ } Tviso) ‘ Hh(sov ! H Trecx ,‘ “ dis(SO)
! I | | ‘
‘ — [
MISOoutput ||y First bit out >Q Next bits out >< Last bit out >7
[
;(Tsu(S\))‘ ‘ Thisy > |
MOSI input >Q First bit in >< Next bits in Last bit in
& 5-4 SPI It} ¥l —slave mode and CPHA=1
NSS input
! Tescr) |
>
‘ [
CPHA=0 ¥ ‘ | ‘
5 CPOL=0 | ‘ |
a |
£ I | \ !
4 | | | |
@) I ‘
P CPHA=0 } | | }
cPOL=1 } | |
[ |
| |
| } | | }
L ! ! |
CPHA=1 N ‘ ‘ !
5 | CcPOL=0 N \ \ }
g } \ ‘ ‘ |
X | } } I
(@] | | |
@ CPHA=1 W } | |
CPOL=1 /| }
| Twesckn |
Tsum > < } ‘ﬂm”‘ }
I | : |
T f
MISO input >Q | MSBIN | >< ' BITIN | >< LSB IN
|
i ‘ \
g Thest ! ‘ I
\‘—U—'—“‘ ‘ }
i
MOSI output MSBOUT | >Q BIT1OUT | >< LSB OUT
T T 1
TV(MO) I I Th(MO) | |
i >

& 5-5 SPI I l— master mode
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5.3.21. BHBCKE (OPA) HSSH

Ta=+25C, Vsense = Vine - Vin-, Voo = 5V, Vine = 1V, BRAER H U

SRR (el %A RAME | BRME | RKME | B
IR LR Vbp — 25 —_ 5.5 \%
S la Vsense=0mV — 0.8 1.3 mA
KW LA Isp — — 5 — nA
TAERE Ta — -40 25 105 C
BNFRE
MANKR R Vos ?kﬁ%é — =38 — mV
LR IE] — +0.5 —
LA HL R Vewm -40°C~105C 0 — Vpp-1.5 \%
N\ B IR s Vsense=0mV — 10 —
LN los Vsense=0mV — 10 — PA
B Rt
H A S Croap — — 30 — pF
e RH LR Vou -40°C~105C — — Vpbp-0.3 v
/N HL VoL -40°C~105C 0.3 — —
E S Sk
TS 2 AoL — — 105 . dB
i BW CLoab=30pF — 5 — MHz
MR PSRR Vpp=2.5~5.5V,ViNn+=1V,Vsense=0mV — 59 —_ 4B
LRI L CMRR Vin+=0.3~(Vbp-1.5) -40°C~105°C —_ 110 —
SR
2 SR CLoap=30pF — +5 — Vius
RiLoap=2K,CrLoap=100pF P +4 _
Fe € I (8] Tsts — — — 1.5 us

5.3.22. 90V =AEHIMRIRShHEHE

5.3.22.1. X B A EE
T (73 240 6 5K (10 P 0 T B e B M B SO TAE . R AE AW, 75 BT B 50
5 LA B COMMI J9 2% 4 .

SRR (il w/ME CON] AL
T2 Bl R R VB1,2,3 -0.3 90
A A R IR B LR Vs1.2,3 VB1,2,3-20 VB1,2,3+0.3
v A AR BK B A i L R VHo1,2,3 VS1,2,3-0.3 VB1,2,3+0.3
AR IR S 5 i Vio123 COM-0.3 VCC+0.3 Y
T VHIN1 2,3 -0.3 20

VLINT,2,3

A L YR LR Vce 0.3 20
AR B ER dv/dt — 50 V/ns

5.3.22.2. ETIEEZMH

| maa | ommm | skl | e |

s
J

SRt
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I3 R L R Ve 5.5 — 18
BB B ) B R D Vs1,23 COM-6 | 60
T B IR IE S F VBi1,23 Vsi1,23+5.5 = Vg123+18
re IR B B 25 4 Hh LR Vho123 Vs — Vs \%
G MR BR324 it PR Vio1,2,3 COM — Vee
AN I Vs 0 —_ 5
VN1 23
VE:

@ : Xy TVBS=15V, 1 REfE il B g L% TAF, VS T/EREARE#EE (COM-6V) % 60ViEH. WRVSH
JEHHBIE (COM-6V) % (COM-VBS) Vi, ilHs % m ki e B eIk IR (5 5, il @ sl i e 71
ARTHPRE . RANSHOVBOHE, A BET100% 7 i K

5.3.22.3. A BN
(Vec -COM ) = (Ve-Vs)=15V. e ATaE, BN, SEHBRREAN Ta=25C. Fra@EmN Vi, Th,s Vis v 55
MASHIBILL COM v Hih., FFE, Frailikaismt 258 Vo Mol COMNZSH M, IMHTA Ml iKaasf
ZH Vo Fllol A& HIIVSHSHE L. Vecuwv ZHLICOMAZHE . Vesuy SH LAV HSHE M.

S Hid | %% | MR A | B | i | Bl | g
&30 R RREE
FRASVCCHLIF FELIR laveet VHhint 2,3 =VLNt2,3=0 or 5V 210 330 450
TR 2 A B S VCC H Y5 HEL IR lavee2 Vhin12,3 =Vuint,2,3=0 or 5V — 46 80 LA
_ N N | f =20KHz,
AL IR o F it 5=20KHz, . 1500 A\ ™
VCC  FRL R 8 e 1F [v) BB B s Veeuv+ — 2.9 4.2 5.5
VCCH YRR B B ) B B Veeuv- — 2.5 3.8 5.1 \Y
VCC HE 5 R s 40 52 R FEL 1 Vecehys — — 0.4 —
RIATEE) BRI
T2 VBS B YRR R B I 1) BRI AR R Vasuv+ =3 2.5 3.8 55
12 VBS B YR R B E A 1) R L Vasuv- - 2.2 35 4.8 v
e 21VBS LR AR AR R R VasuvH { _ 03 .

YS

EINFRASVBS HL IR FLR loBs Ves=15V 25 45 65
IR LR Ik Ve=Vs=100V Vcc=0V — — 10 BA
BEMNFE
HIN1, 2,3, LIN1, 2,3 B4 “1” HJE Vin ’a 2.5 - —
HINL, 2,3, LINL, 2,3 B4 “0” HJE Vi A _ _ 0.8
W AE [ B P Vi = _ 19 1V
N ] R4 H VN, TH- — — 14 —
W 17 MR E B lin+ ViN=5V — 50 —
B “0” i\ WE ik In Vin=0V - 0 — | MA
MR IR Bh # 4 1
RIS AR R R () IHo+ Vho=Vs=0 - 1.2 Z
FOLIRBh A AR SR (RN IHo- Vio=Ve=15V - 2.0 - A
R Rshatimt %7 e () Lo+ Vio=0 - 1.2 -
{RILIRF) A5 K7 MR (FEAN) ILo- Vio=Vcc=15V - 2.0 =
HINME 5 1E# AL 5 BIHOM 7] fo ¥4 VS HL IR Vsn Ves=15V - -8 = \%

5.3.22.4. FHEESH
BB BE, A H(VCC - COM) = (VB - VS)=15V ,Vs1.23=COM, Fl Cioa=1nF, JELFFEE IR i
Ta=25C,

SR s AR A /MA HMAE | BRME | B
T I8 A5 0 L B ton VHiN1,2,3 OF VLIN1,23=5V, Vs1,23=0 120 200
K A A i A B toff VHiN12,3 OF Vi1 2,3=0, Vs1,23=0 - 120 200
FriE () tr VHiN1,2,3 OF VIN1,2,3=5V, Vs123=0 37 ns
K DA R B () 1 VHiN1,2,3 OF ViiN12,3=0, Vs1,23=0 - 30 -
BEIX B} 18] DT VHint23 or Vuint,23=0 and 5V, 300 500 700
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without external dead time
7NIEIE AL X B [B] UL MDT without external dead time - 50
71 3 FE R PLAD MT external dead time > 1000ns - 50
PTTT e external dead time > 1000ns,
i L ik o 9 FEE DT RS PM PWi=10us, PM=PWour—PWa 50
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6. HEFR

6.1. LQFP48 £ R~}

LQFP48L (0707X1.4-0.50 )

@@
| —— (
- T M
] & -
| -
| -

I T =
I T

I o,
- :I]:E:A
- T

- T

I -

<

) “{[:

__Sn PLATING
SECTION A-A BASE METAL
A B C D E A B C D E
1 SYMBOL| MIN | NOM | MAX 1 SYMBOL| MIN | NOM | MAX
2 TOTAL THICKNESS A - - 1.60 2 LEAD PITCH o 0.50BSC
3 STAND OFF A1 0.05 0.10 0.20 3 CHAMFER h 020 | 030 | 040
4 BODY THICKNESS A2 1.35 1.40 1.45 2 FOOT LENGTH L 045 | 065 | 0.75
5 | UP BODY THICKNESS A3 0.64BSC 5 LEAD LENGTH L1 1.00BSC
6 THIMBLE DEPTH Ad 0.10 0.20 0.30 6 MEASURE POINT L2 0.25BSC
7 LEAD WIDTH b 0.17 | 0.225 | 0.28 7 R RADIUS R 0.15REF
8 LEAD WIDTH b1 0.20BSC 8 R1 RADIUS R1 0.12REF
9 L/F THICKNESS c 0.127 - 0.16 9 ANGLE FOR MOLD 0 12°TYP
10 L/F THICKNESS c1 0.107 | 0.127 | 0.147 10 ANGLE FOR MOLD 01 12°TYP
1 TOTAL SIZE X D 8.80 9.00 9.20 11 ANGLE FOR LEAD 02 4°TYP
12 BODY SIZE X D1 6.90 7.00 7.10 12 ANGLE FOR FOOT 03 0°~8°
13 TOTAL SIZE Y E 8.80 9.00 9.20 13 | THIMBLE DIAMETER d 1.10 | 1.20 | 1.30
14 BODY SIZE Y E1 6.90 7.00 7.10 14 NC - - - -
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7. THER

Example:

Company

M [32] M

| 390

G1

8

T]16]x

Product family

32bit MCU

Product type

M=Motor purpos

Sub-family

390=JM32M390x

Pin count

F1=20 pins Pinout1
F2=20 pins Pinout2
F3=20 pins Pinout3
G1=48 pins Pinout1

User code memory size

3=8Kbyte

4=16Kbyte
6=32Kbyte
7=48Kbyte
8=64Kbyte

Package

P=TSSOP
U=QFN
T=LQFP
Y=WLCSP
M=SSOP

Temerature range

6=-40°C to +85°C

Options

xxx=code |ID of programmed parts(includes packing type)

TR=tape and reel packing
TU=Tube packing
blank=Tray packing
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8. lRA G 5

BA
V1.0

B3#
2023.05.07

PR

EHiex

4 BBt &

Junmin Technology Co., Ltd.

IMPORTANT NOTICE

Junmin Technology reserves the right to make changes without further notice to any
products or specifications herein. Junmin Technology does not assume any responsibility
for use of any its products for any particular purpose, nor does Junmin Technology as-
sume any liability arising out of the application or use of any its products or circuits.
Junmin Technology does not convey any license under its patent rights or other rights nor

the rights of others.
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