PAMl NSUC16x0FF % TI2IHFAQ

RSP F

‘ L2REFEFE | 1388 | LALINEF | L58#

(P 111 NSUC16x0#IDemolREMILEE?
NSUC16x09Demotk @l 7 BB A ERIT iz S R migiti. BaiEHBELEEIV1. A, ZDemolk EEGIETHE
B—LEThEE

1. RHEMARNBENER, SEEREGRIEN. ZABERTRI B UK T #BIEH];

2. BN ENERREIALLA,

3.RIHTESTRERNMR, AILUMFLASHEEIRERAM B5D;

4. HSWDIERED;
5.3ZHPIAHILIN, BHELIN_IN,LIN_OUT,GNDRIVSUP, RIS @A4E WA EEhTiE;

6. 85— NIRRT —1T AP AIEETRIT;
132 — MR

8.3z FHSBVD Dt tH =l ;

9.8 N IREEMIES |, HEZFITMEMER;

(2  1.1.2 NSUC16x0HIDemotRRIZE?

0 s |
Power .
Bridge Output
VsuPvaAT o1 veyo VO myoo Ao
T M 1 5 T 5 =
7 »” TG 0o o
2 ES2. e
=cr2
2
ol o fox BLOC | Stepper
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2 e O I Y RO < L1 3
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W P MouTs x B2
=l= :
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-IIgE B B ) | i ’
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&
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o]
A ﬁ?_.
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&
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aoo——E——Pf—
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=
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@ 1.1.3 DemotR ERIZFERBAMLT , BAFARFRA?
DemotRth/" BINE BB, BIRERLISREHAG. MRKEAEGHIE, HEMVDDIEEHB L.

‘@’ BVTQD 1 e ) MVDD
dlp
$XA 'fgk
=7} —r—q ] st}
100nF 5DV 22uF 50V 100nF 50V
\\A LED1

(D 114 BHALNEEEELINIELIN_O? 7ELIN InterfacelyiEO L& FMLIN_INFILIN_OUT?

S HEH EBLINFILIN_O. MNREAFAZELNIUMIINEE, BARINLIN_ORZEIR, MEEFEMT BT,
L2 tbanzsiAM s E B XA A, thiRZHERINEEMNECUERE—IE, AARBERMNIUNA AR FITECURINADIE
s |
SxRA LIN_INFOILIN_OUT$EMFLZIEELINFMILIN_OBHIMIMIES . XM MES AT L NECUSREGER, LINFILIN_OZIE
B—MEBHERE, XANEERSAAIERN, BAAAREIEAIE, LINFILIN_O, tBFEZLIN_INFILIN_OUT
EEEN,

L1BEHFRIR |-| 1.3iFi%28 | L4LINEF | 1.584#

(P 1.2.1 NSUCL6x0Z#¥+AMLEIR#IDE?

@ NSUC16x0/8 FARM CortexM3R %, BFAARMAIZAI UABRZSFRNFAKIFE, BKeill—HRBILBRZ AFREERH
‘h IDE, FLENSUC16x0iEFEKeillEAEF AR, AP REEREKeIFIMDKSxx K L ERIIDE, EBZERT LM,
GxRA

1.2.2 FEAKeillFRNZEREMHA?

. TEEFKei[FIMDKSXxFF AZNSUCL6X0™= R FARIEE, REEHALENSUCIoXON G RER, REAXHRA
Novosns.NSUC16x0.2.1.x.pack(1ERHETEE, BEACHEM TH)
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LIBERER | 120 L |‘ LALINEF | 1.5841

(P 1.3.1 NSUCI6XOF%HEHARINERRE?

("1 NSUC16x0 z#SWDiEi O, HFNSUCL6x0RIIOBF5VARLSE, HELLEINAFEAIFSVEERI-link. SRR
ﬂ DP-Link&#&ST-Link, K& EE3.IVAIIO, XEFMIERBRAMERERERMKL
FRA

(D 132 FERILINKHEHMEEETEWLE?

17EMEI-linkpyEHE, FEBERXNI-link@ZH5VEY, tLINSEEMNFE,

‘@>
VIiRkiE1.8-5VhR

FRA

2. SWDHUEH, Jlinkp9iE, FEERMRL, VIrefFEEZEIBIFRIAVDD, XMEBEN T 1 AVDDEYEE, M
M RSWDaHAY B EFAVDDILES, 40 TFEFTR:

fhE% Bxik
JTAG connector Target board
VTref |« ! ! [:]
JLink  SWDIO f¢ W Tlswpio  VeC
SWCLK |2 %[ {sweik
GND 20 20
—— GND

J-linkH920PINBIE L E BN FEIFA, VTref-PIN1; SWDIO-PIN7; SWCLK-PIN9; GND - PIN205Y& E1th,

VTref 1 HE2 vcC
N/C 3 HE4 GND
N/C 5§ HE6 GND
SWDIO 7 HES8 GND
SWCLK 9 HHE10 GND
N/C 11 HE12 GND
SWO 13 HH 14 GND
RESET 15 H W 16 GND
N/C 17 H H 18 GND
N/C 19 H N 20 GND
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3. WMRI-linkiEEERRIE, LEFREBGE, EKeilWEARE THIDebugiEBl-~ £aEEEJ-linkIE RS HEY

IDCODE,

Cortex JLink/JTrace Target Driver Setup

Debug |Trace | Flash Download'

[ J-Link / J-Trace Adapter

s
Device: I J-Link
Hw: | ve40 i vz.22b

FW : IJ-Link V9 compiled May 7 2

e

Port:
[sw

@SWDHE(’.

Connect & Reset Options

Max
[5 MHz

B

Finacifl

Auto Clk

ZIiAiEs

- SW Device

- IDCODE | Device Name Move
SWDI| ® 0x2BA01477 ARM CoreSight SW-DP

RNAciNAY
BHIBFIR

~ Cache Options - Download Options

Connect: |Norma|

v Reset after Connect

 Interface

j Reset: |Norma|

¥ Cache Code
¥ Cache Memory

[~ Verify Code Downloac
[~ Download to Flash

TCP/IP = Misc
~ Network Settings
® USB C TCP/IP 3
IP-Addres: Port (Auto: Autodetect JLink Info
Scan | 127 . 0 0 Tl % I 0
Ping I JLink Cmd I
State: ready
[T | i

LIBERFAR | 1.28%E8FRFE | 1.3@iK5E |q 1.5

(P 141 LINEFHEMTA?

LINEFEFRERZ—PLIN-USBT R, TZRTREMLIN Master, RIXLINBIHESHIREILIN SlaverIEUIE,

HFNSUCI6x0EEZATFLINBERHITE, ELELINEFRUME,
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(D 142 LINEFHEERS?

BREFERFNLINGF, RRZHACHMCUALN LU BHEETZIR,

(T T EMALERS, HE AR,
i
_— USB2CAN&LIN B & E e B ithr-ERE R B FRHEBR AT EM

-

-
&
i #

&

LIBHAER | 1.28MEFRFR | 13iFHE | 1LALINEF |‘

(? 151 DEMOEZEMHHBNEERIA?

%) HSUREFREDEMOREMS AN, B MEEEBLVE B, FLEMA2BYGHIIE RSB,
i
FRA
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VA NSUC16x0F % Ti2I/fFAQ

RSP F

(D 11 ERIRFHTESTSIHZMMALEIE?

TESTSIHIXY FRAPFKH, TEMERRN T T HbootERE, HHAEMNERRETESTHESBETERRET, EER
EfbootfiiE. WNRTESTERBEBT, AATHEMRAMFIEboot, R ZINEZEEBTFUMFLASHFF 4Eboot,
BINAFARTESTSI L& — N 10kHEE#EM, FRRRKRTESTE IR, XFMBENEHENRFLASHEE R
FRA B9iE, AR LUBERAMBERIEFRFLASH, BILEESE T2 RIIRIER A S BAIR F T k.

[T

e

(2 12 HSBVDDRMHARK, TRKIEZIMLEIE?

IR HSBVDDR— NEiA X, HEFREHSBVDDEESIBVDDM—NelZEHFF X EBE, PILUBE FEZREHIERS

‘?’ EBXH, EAIUERFRIPTHEE, LA caseHSBVDDA MR REZMHEB, LLIIBEMERAXE,
(=) WNRAFRBENE, AILUGE @S — 1 EBAL10kEEM, SBEFXEXHN, HASHRERENM, B LUSHEEZEIBVDD
FRF +,

m
b |

D 13 AHAFHEIRFER LDebugle?

itk FiEF LDebug, FERIREE FTEN—LRE:

? 1.EMIIDebug TE, HANST-linkai& DAP-Linkiyiith 3.3V, EiEERINSUCL6X0 L EMiES Al sE7E1E BB TR
(7N Rz, EEMSVETMdebug TE;

=~
2.DebughI&EAK, MNEDebughttIRE R KATEES SBUBEIAS,

3.AFAVDDHLURIRK, tHESHDebugBEFR L, BiIVIEAZEAVDDHER;

4. FAVDDIMBERIRANESR, LLNIUFHEEARNES, XPAEAAEZAVDDHENGHZUNES, XFEX
SHAVDDEE, LLUIFERI4.0VES, XIFESHDebugiEiERE;

(D 14 SAMAVDDAIUTTSMEEBA?

3 A BIAVDDRT LAY IMEMSV, 20mARIftEERES ], X MatRAIRRF, RBAVDDEIRERIF.

Io-é‘

FRT

&
|

(D 15 THAKEHEEREN, SEHEI00uANERA?

p NSUC16x0BYRINFEFE isleeptE T FEIEUER 35u0A, FILLUHE100uABYE R,

Io-é‘

FRA

m
b |
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(D 16 SHAWSLEEPERA TETRLEHA?

¢@; NSUC161089SLEEPIERT, MCURIAEILDOZE X2, CPU. NVM. SRAMEBZFPowerDowniR7S, XMEHEINR
& FERTFHE, BB HIBRFEEEPROME, REFRIFZEEHANEISLEEPKE,

FRA

&
|

(P 17 MVSSORIMVSSIREAMEE, 2 HREENA?

(" BB RIRUser GuideE/RETR, MVSSOSMVSS1IZFHEY, {EKFR_ EMVSSOSMVSSIFED HNEIRECGER), BFREE

BFFo
xR XRBEIE, User Guideihi A B T K,

Io-

m
b |

(D 1.8 AHALINRTLIN_INEELIN_OUT, HARREEMAIILIN_OUT?
L2 MEFRERILINERIEARAIEHR, BEATREMILIN Slave B EAERAINAD, X EHEMEEALHFIMILIN

¢

Io-

FRT

&
|

LEALABIILINAIBR, ENTSAILIN_OUTIETF— T AMILINL_IN, RRFEREEERIERE,
LIN_INFILIN_OUTZ []l@—11Q8shuntEBfH, XA TFREMILINGRER. BEATUSEXH Bus Shunt

Revision,

(2  1INSUCIGLOMISEBTRE L, RiFETRIE?

@ NSUC1610I&{EEAA/NE1.4A, BRERRLYIA, FIPERESATIEEER, NSUCL61060RIFEAELSAKS,
N B REAEOCE .
FRA
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VA NSUC16x0F % Ti2I/fFAQ

RSP F

(P 11 EESHADCEEMNRESBSREATHRE?

XENERRFRENEIBETHIFMAIHEIR, NSUCI610MEB2FUEE LR, —TEIAMOSFET, AT HXERRIP

@ ; Z—MEBELDO, HEERISHRERADCIHO, FIRF A& EREEERN,
>
H£xR A sensor

ADE

ARM
Cortex-M3
Over
Temperature SYSCTRL
Sensor

BENITEINTHAT, BIADCREIEERESIDTVAE, BEEEF 57
[27:24] ADC sequence fourth conversion source selection
Q4SEL 0: Reserve 1: MVSS0 2: BVDD 3: STDA (differential)
4: STDB (differential)|5: TEMP (differential) |
6: differential (differential) 7: LGPIOO0 8: LGPIO1
9: LGPIO2 10: LGPIO3 11: LGPIO4 12: LGPIOS
13: LGPI0O4/5 (differential) 14: AVSS 15: VREFADC
ERT, 12VIHEEBRBEN, WX TR—IDTVERL2S SxESA (CAZESEER) o
RIETENAR (TSTRTSANEBRBFFRNE, FHRANTSHEUESEFESELEtrimiNE, MEEMARIANEK
=)
T[°C]= (TST-DTV) * (TSA/4096) [°C]
BT ESENREEN 26 REE, AW, #HEAE:
if (ADC->TPSR !=0) {
i16Temp = (ADC->TPSR_b.TST -i16TempAdc) * ADC->TPSR_b.TSA / 4096;
}else{
i16Temp = (0x556 - i16TempAdc) * 0x3DA / 4096;

(D 12 BERPESRERPNMIE?

HERIPSRERPEES B, EPIERIPFRATERE, MEOHEEN. REFRPRB4 TR,

‘®, 5.5 6 % threshold=00
ﬂ 6.5 7 v threshold=01
BVDD undervoltage threshold | VBVDDun
7.5 8 v threshold=10
¥RT
85 9 \'% threshold=11
d
BVDD
elionae VBVDDhys | 0.3 1 v 1)
hysteresis
BVDD overvoltage threshold VBVDDop 18.2 19 19.7 \
BVDD overvoltage threshold VBVDDon 17.2 18 18.5 \%
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IR BIAREDIN AR

int AMS_BVDDInit(void)

{
/* Set Interrupt PMU priority */
LL_NVIC_EnablelRQ(PMU_IRQn);
LL_NVIC_SetPriority(PMU_IRQn, 1, 1);

SYSCTRL->PWRCR_b.BOF = 1; //set the OV filter time = 0.5us
SYSCTRL->PWRCR_b.BUF = 1; J//set the UV filter time = 0.5us

SYSCTRL->PWRCR_b.BOIEN = 1;
SYSCTRL->PWRCR_b.BUIEN = 1;

/*Enable BVDD  OverVoltage switch-off driver %/
SYSCTRL->PWRCR_b.BOBEN = 0;

/" Enable BVDD  UnderVoltage switch-off driver %/
SYSCTRL->PWRCR_b.BUBEN = 0;

SYSCTRL->PWRCR_b.UWTH = 3; //BVDD UV point=9.5V (3), 85V (2); 7.5V (1), 6.5V (0);
return Ox00;
/
PMURIACAS U0 R -
void PMU_IRQHandler(void)
{
uint8_t statusov = SYSCTRL->PWRCR_b.BOVST;
uint8_t statusuv = SYSCTRL->PWRCR_b.BUVST;

if{statusov)
{
faultstate.overr = 1; J/LED slow blink  1Hz
delay._ms(500);
GPIO->PDO_b.DO3 = 1;
delay._ms(500);
GPIO->PDO_b.DO3 = 0;
/
if(statusuv)
{
faultstate.uverr =1; J/LED fast blink  5Hz
delay._ms(100);
GPIO->PDO_b.DO3 = 1;
delay._ms(100);
GPIO->PDO_b.DO3 = 0;

}

XBOVSTHIBUVSTHARERMEE, —BINIRAHZN, SEHENHER. HEEIEMRERZEINBETEIN
£/,
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(D 13 MA#ASLEEPERIE? EAKRENE?

BNSLEEPIRT, HERFEET—FKIEQEI,

SYSCTRL->LPCR_b.SLEEP = 1;

{BSLEEPf, RBHMAEMREE, REEETLINKREE,
BIYLINMERRIZEEACELIN Wakeup LUK LIN breakfyDebouncei& &,
SYSCTRL->SYSWKR_b.LINWKE = 1; s/enable LIN wake up;
SYSCTRL->SYSWKR_b.LINDEN = 1; /renable LIN debounce enable;
SYSCTRL->SYSWKR_b.LINWDBC = 0; //LIN debounce time setting = 30us;

(2 14 SLEEPIREEMSINREVREATEIE?

FRF

[ s

SLEEPIEEESS, mILUEEIEENSYSCTRL_APMUSTRE Z23RIRENVENAYE B
6.1.2.9 SYSCTRL APMU status register (SYSCTRL_APMUSTR)

B Name: SYSCTRL APMU Status Register
B Reset value: 0x0
B Address offset: 0x2C

bit 316 5:0
name STAR
access RW
Reset 0x0
value
bits Instructions
[beat] Bit[0]:OTD_Flag indicates the overtemperature flag. 1 indicates overtemperature and O indicates
STAR normal

Bit[1]:Sleep_Flag, where 1 indicates sleep and 0 indicates no sleep

Bit[2]:Retention_Mode_Flag indicates the retention mode flag bit. 1 indicates that the retention mode

is entered, and 0 indicates that the mode is not entered

Bit[3]:DVDD_UV_Flag, indicating the undervoltage of the digital power supply. 1 indicates that the
digital power supply enters the undervoltage, and 0 indicates that the digital power supply is normal

Bit[4]:AVDD_UV_Flag indicates the analog power supply undervoltage flag. 1 indicates that the
analog power supply enters the undervoltage, and 0 indicates that the analog power supply is normal
Bit[5]:POR_RESET_Flag, indicating the POR reset flag. 1 indicates that the POR has been reset,

and 0 indicates that the POR is normal

SYSCTRL_APMUSTR EYf&AR%0 T :
0: otd flag
1: sleep_flag

2: ret_mode_flag
3 dvdd_uv_flag
4: avdd_uv _flag
5.

: por_res_flag
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EEIRENZEER M LA R B AIMIPORIEESLEEP_FLAG+POR, MITIE] LSRR BIFE HISERS,
AT IEEXNFFES, APEES3MKEY, ZERaILUIREKAPMUSTRE F28M1E,

#define SYSCTRL_UNLOCK_KEY 0x87e4

#define SYSCTRL_TRIM_REG_UNLOCK_KEY1 0x8a3d

#define SYSCTRL_TRIM_REG_UNLOCK_KEY2 0x19ec

/“config sysctrl’/

SYSCTRL->LKKEYR =SYSCTRL_UNLOCK_KEY;
SYSCTRL->LKKEYR =SYSCTRL_TRIM_REG_UNLOCK_KEY1;
SYSCTRL->LKKEYR =SYSCTRL_TRIM_REG_UNLOCK_KEYZ2,

(P 15 FlashiGigfrBEERAA?

t@b
i
FRA

1.52742 N FlashB9iR1Fi@:d I FAROMERIFlash R # K LI

ROMEMFlashigEiE ORI B =K% (Erase Full. Erase Sector #I Write Page)

#define Write_Page  ((unsigned int (*)(unsigned int page_address, unsigned int *data_array))0x01000139)
#define Erase_Sector ((unsigned int (*)(unsigned int sec_address))0x01000091)

#define Erase_Flash ((unsigned int (*)(unsigned int))0x01000001)

X3 R EFLA] AL BootloaderE E M INAE,

VAKX LR AR, R EEHEERXLRENRBEBEIRAMEIEZTT, AT Hbootloaderi2F7fl, ota.c ®i
BEANNHEBIERAMER,

File Edit View Projet Flash Debug Peripherals Tools SVCS Window Help
NS Ed&@| » @ | 4= mb | P 72 78 | 5= /= /5| B motcurrenTSENSELS| B ¥ | @ - | @
(5 B8 €~ L] ¥ nsucted Bootioader v 4K | db B € 4 @

FEH ) manc | ) inc’ x) otac (L) Fash

=% Project: Bootloader

2 .
§5 NSUC16x0_Bootloader Cplions fockiEsota %
L3 Startup Properties |[:,|’[:++ I
=45 Main
® J main.c Path:
- Sy Fie Type: [C Source fie =l 7 Include in Target Buid
@ L3 Driver Size: |4224 Bytes ¥ Aways Buid
=& O
&8 hinc last change: [Tue Mar 21 17:2700 2023 I Generate Assembler SRC File
@] otac [¥ Assemble SRC File
Stop on Exit Code: INO( specified j ¥ Image File Compression
Custom kgunerﬂ:l
Memory Assignment:
| Code /Const: |IRAM1 [0x20000000-0c20000FFF] |
Zero Initialized Data: | <defaut> -
Other Data: [‘ddau't’ EI
|2 | | ﬂ Layer: |cn01 assigned> L]
Eer.. (@5 |{}F. |047e..|
Build Output
| l | 0K I | Cancel I | Defaults I Help I
.ﬁ
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XMEEALUBITEAEER Code/Const FHOZIMAIEE “IRAM1 (0x20000000-0x20000FFF) ”  RsLH, —B
MINE, RE%PProjectiZzB T Mota.c A FAZHFE—NM)ER. O TEFT.
Project L x|
= “i¥ Project: Bootloader
= 3 NSUC16x0_Bootloader
&L Startup
=& Main
@[] main.c
@ L System
&L Driver
=«J OTA
@ ] lin.c
& agJ ota.c

2.FlashiZ2fERBHEF R ERE R X BV LA EIEF B pendinglH lifflag, SNIEJaeSEBCHNERUTEREL, MiNRS
TR EFEFlashFRRYIERL = S Hardfault,

(D 1.6 FHARNIERBAREEELIKRESET?

FERMSHNGIE, MRAFHITEZRHIWHRESETIIER, EZ Estack R85 M,
@ BISNE AP EIMEE TIRANEELTE, MstackiEIMER 0x10089iEM S HMstack R BNT R, XNEHESHI
Al resetf9ia R,
- R INERIE AStack B RV BB L EMKE, EbaIiE0x100E AZEI0x400,
XAMEZEstartup_nsucl6l0.IstXXHFE#1T, WTEFR:

log a| H FlashPre b td P startup_nsuc1600. 1st B3 |

O 0 ; * OR STATUTORY, INCLUDING, BUT NOT LIMITED TO, IMPLIED
WARRANTIES OF

; * MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
APPLY TO THIS SOFTWARE.

; * ARM SHALL NOT, IN ANY CIRCUMSTANCES, BE LIABLE FOR S
PECIAL, INCIDENTAL, OR

; * CONSEQUENTIAL DAMAGES, FOR ANY REASON WHATSOEVER.
;ok

; e e L
hkkkkkhkkhkkhkhhkhhkkhkkkx /

; <h> Stack Configuration
<o> Stack Size (in Bytes) <0x0-O0xFFFFFFFF:&>

; </h>
;Stack Size EQU 0x00000400
Stack Size
EQU [ox00000100
35
= 6 AREA STACK, NOINIT, READWRITE, ALIGN
7 00000000 Stack_Mem
SEACE Stack_Size

_ dinitial sp

; <h> Heap Configuration
<o> Heap Size (in Bytes) <0x0-O0xFFFFFFEF:&>
; </h>

EQU 0x00000100 2eBEE  EQU 0x00000400 EPF],
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(D 17 #EKellBMEEEAD.CXHREIRAMEEIET?

9 EsowER, TEIRHE TREEHEREN.CXATIRAMEBEIT,
i
FRA

[T

(P 1.8 NSUCI6LOEBBHHRIPMMEFFR?

NSUC1610: T RIEHRIFEERHEERA AR, SEABUT:

e

SYSCTRL->PWRCR_b.TSF  =0;

s SYSCTRL->PWRCR_b.TSREN = 1;

m
b |
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