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SRSH ZHUE A

TAESE 2. 4GHz -

R D# 10 dBm AR, TR AT RRE

FWCRBE -96 dBm @Bluetooth® Low Energy at 1 Mbps

BB 210m TERA 308, RLMW25 5dBi, W 2m, BLE, i 1Mbps

2.2 W25

WS SHE #E
IC 4k STM32WBA54KGUETR -
M A% ARM Cortex-M33 -
FLASH 1024 KB -
RAM 128 KB -
R AR RAT R 32MHz ‘
(ISETESTES 32. 768KHz PEL IR
JF RN 16.0 * 16.0 mm +0. 2mm
RETEA IPEX 14K ERRPH AL 50 Q
B UART. SPI. I2>C. GPIO. ADC BT RE
ESE e LGA $%% -
Hig l.1g +0. 1g
2.3 HAZSH
RS BME | RBME | BXE Bfr -2
HLJR R 1.8 3.3 3.6 v I 3. 6V I AE BRI
HE P - 3.3 - v -
R - 21.5 - mA VCC=3. 3V, TX 10dBm, M#AZh#E
T AR - 3.1 - mA -
N/ NEERT - 2 - nA P
TAER -40 20 85 C -
TARREE 10 60 90 % -
BRI -40 20 125 T -
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Top view Bottom view
Bottom pad : LI o .
0.81 pad quantity : 30
— Tolerance value : X.X£0.2mm
| 0.81 X.XX£0.05mm
SIS il B El): g S A®
1 PB12 N/ AECE @A 10 1 (PR, STM32WBAS4KGUBTR F-/iit)
2 PAS BN/ G E AE A 10 1 (BEIL STM32WBAS4KGUGTR /1)
3 PAT7 N/ AECE @A 10 1 (PR, STM32WBAS4KGUBTR F-/iit)
4 PA6 N/ HiH AL E AE A 10 1 (PEIL STM32WBAS4KGUGTR T/
5 PA5 BN/ H AL E AE A 10 1 (PEIL STM32WBAS4KGUGTR T
6 PA2 N/ HiH AL E AE A 10 1 (PEIL STM32WBAS4KGUGTR T
7 PA1 BN/ fa AL E AE A 10 1 (PEIL STM32WBAS4KGUGTR T/
8 PAO N/ HiH AL E AE A 10 1 (PEIL STM32WBAS4KGUGTR T
9 GND - NS
10 GND - 22N Sii]
11 GND - 22N Ri ]
12 GND - 22N Rii]
13 VDD LD fLE YR, DC 1.8V-3.6V
14 GND - 22N Ri]
15 PB9 N/ A E AE A 10 1 (PEIL STM32WBAS4KGUGTR /1)
16 PBS BN/ H AL E AE A 10 1 (PEIL STM32WBAS4KGUGTR T/
17 PB4 BN/ H AL E AE A 10 1 (PEIL STM32WBAS4KGUGTR T
18 PB3 BN/ H AL E AE A 10 1 (PEIL STM32WBAS4KGUGTR T/
19 GND - NS
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20 GND - F Y Hh

21 PAL5 N/ AIHCE A A 10 B (B L STM32WBAS4KGUGTR F-it)
22 PA14 N/ TEFF Mt/ T4 SWCLK

23 PA13 N/ TR/ TEE SWDIo

24 PA12 N/ AIHCE A 10 B (B L STM32WBAS4KGUGTR F-it)
25 PB15 N/ ATHECE A A 10 1 G L STM32WBAS4KGUETR FA)
26 NRST LITPAN AT, AR AL

27 GND - FH U

28 GND - FH R

29 GND - FH R

30 GND - FH U




()]
EBYTE

AR B TR IR A )

E04-2GAM10S1AX F - F it

BNE EAMN

4.1 Z2HEHKE

£ I 2 T 3 T [ T 5 T
NRST
GNDGNDGND GND GND GND  GND GND
o ~
593 1 ’ s 3
A o o A
2| 5| 5| 2| 5 S " 12
< 22 4 8 S 5 Y ANT_7] 1PX1
§ E o g N ANt
o o o o o
2%8:8 =53
1¥fys
PB12 g ° g nRsT R HRST
13 H
PAB voo 2 VB0 :“ }—|‘“°" D onp
1
PAT PH3_80OT0 [R2B00T 0K 1y anp
A6 sTM32weAseRGUTR  pB1s [l PBIS
VODA Parz[f0PAI2
2 o Pa13 x2
PAS 33 PAL3 Sohi
£ PA2 a R Pagy L8 PALL
8wl em 28 2 Bt oseour | |_osem
N S| 3| PAL_Blpy g pags 7 PALS '|_H]|_|' s
22832008331 J7
-4
2 < EE J?
° o of 8 4 | aND e
2 = 28 5| I =l @
g &l g &l & | & g
X1
Pe1s I 14
B €16 | 12pF €17 Ez,,r B
7 o otz 4 |, s0f30__6hp
PAS 2 1 b IFTEET
GND GND :7 3 15 ) _, 2028 GiD
A6 Pl E Ej] BTN
cHD PAS. Fa g 6|26 west
paz 6 |z 3 b IFTITI
PAL P b Lyt 2424 PA12
| ro— ° fS] ramTTE] c
[EER— M H | Ty
GND 10 4,y W S1)2L PA1S
anmrnorooo
qAN9IZagn8ag
e = &
olalalole|e|xinolo 1
EEEEEEREES
EEEEHEREEE
Sheet: /
B File: EWM76-264M1051A.kicad_sch o
Title:
Size: A4 [ Date: | Rev:
KiCad E.D.A. 9.0.2 | Id: 1/1
T T T )




ciire WAL BT RHEAIRA A EO4-2GAMOSIAX Ji ) T

BRE HEABRE

5.1 fEALF¥ETT

HEF S F B R e F AR AT e, RSO REUR /b, B R AT SR

THVE R RV I OB IE ISR, W TT AR 2 B BURL PR APERUIR

TR A AL B YR, A ORAE TR s o R (R], Al I o A 23 3 OB K A PR 5

VAT YRR EVE, BB RIE AN B )

FEEF ST H B Tk b LB, AR HERE AR BT 30% LA LA, A BNURI T KRS E i T A

PEER R R e B Y . AR R RS mATE RS R T P B BB 43

P LA RS 2R MR E 2R AL AT R U7, A SHEEA R E R EARI I 7, B YURETE Top Layer,
TERLHUEAMER 73 () Top Layer fiMiAR (3R IF R , DA BB TR 73 JF E & 7E Bottom Layer;

R PIE BB ELE Top Layer, fE Bottom Layer B{# HAbZE R EL MR RN, S7EA [FFRE MBI A4 AL LA
B R

B Bl G AR BOR BB T PRI 28 A e BOR e m BSE R  M e, ERAE TP 10 i O i e, 1 0L SU VP T
DARHOE 4 7D B 5 5 7 ik«

B B BRI T I E S (R il BVRE L) MO PR, IR T4 (o
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RE AN B BOGEM, ORIE RERS e, SRl TR B b YRz THL% RS, WA B R
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REVIAT 23T LT, KT BLHEE S H 59 .

U SRR A MCU, S ACAE A1 MCU f RXD/TXD 3 i1 200R {547 HL B«

5.2 BMHmS

o AWM IEIEEMNAE Z R, N tS%,

®  HAFAHIIE Demo iETEH M THAMA, # THEM Demo U R FHFES 5. 2. 1 FEHMITRAIT,

®  ARYEETHIME demo BAMAIEIEHIME, FH T WX E04-2G4M10S1AX fFF &, &S5 EJ7 SDK AHifs A, EixmE
pe=PSE

5.2.1 Keil A STM32CubeMX ¥f 515t BH

® R H A E04-2GAMI0S1AX #5 Ht 3= 45 505 A #& STM32WBAS4KGU6, Keil R AS #E i T 3 % %% 5.27 R A DL L,
STM32WBAS4KGU6 05y [E 4440 N &tk ly: https://www. keil. arm. com/packs/stm32wbaxx dfp-keil/.

® AT STM32WBA A FrEM- 2 fa, Wikieeds, R, WRF@RERN, BT, RN jE SR 5 .

®  STM32CubeMX 1§ F#HEHThA 6. 15. 0, FHIMbEN:


https://www.keil.arm.com/packs/stm32wbaxx_dfp-keil/

JRAEAZAG R TR R A E04-2GAM10S1AX Fl = -t

https://www. st. com. cn/zh/development—tools/stm32cubemx. html#st-get—software.

5.2.2 ¥# STM32CubeMX T2

1. B 2647 T STM32CubeMX, L 5.1 frn, S “FF5 17 QI E .

File Window Help ... % @ n u X O @ ‘}C m

Existing Projects New Project Manage software installations

Recent Opened Projects

f Check for STM32CubeMX and embedded software package.
Ineed to:
STM32F303RCTB.ioc

CHECK FOR UPDATES
Last modified date - 09/09/2025 20:16:24 Start My project from MCU

_ Install or remove embedded software packages
INSTALL / REMOVE

STM32_M.ioc
Last modified date - 09/09/2025 9.09:55

Start My project from ST Board

STM_M.ioc

CCESS TO BOA CTO
Last modified date : 02/09/2025 20:26:54 SOHEEE D HOARY S IO

) Pause and resume
downloads

project.ioc
Last modified date : 04/07/2024 17:33:10

Start My project from Example

ACCESS TO EXAMPLE SELECTOR ‘Seamlessly continue downloading
your software packages even after

4 internet interruptions »

" e

(=
@
=
=

STM_M.ioc
Last modified date : 02/09/2025 20:26:54

Other Services

Other Projects

ACCESS TO COMPARE PROJEC

&5 About STM32 P Extemal Tools

5.1

2. 985k 5. 2 Fion, FTHF STM32CubeMX, £ “J¥'5 17 [PIEIHE, &+ STM32WBAS4KGUGTR, )5 mith “/F'5 2”7 , &g miil
“F5 37 SERRIE .

[ New Project from a MCU/MPU X

IPU Selector

MCU/MPU Filters

R B O 1 Features Block Diagram Docs & Resaurces CAD Resources [E] patashest [ Buy
Commercial MO VIBASERGUGHR [ STM3ZWBA Series
Part Number Y 3
Wireless Arm Cortex-M33 Trust Zone MCU 100 MHz with 1 Mbyte of Flash memory,
o . STM32WBA54KG . v v,
Q v - Bluetooth LE 5.4, 802.15.4, Zighee
Unit Price for 10kU (USS) : 2.4683
PRODUCT INFO ¥ [acTivE]
Productis in mass production ‘.!l! UFQFPN 32 5x5x0.55 mm
Segment >
Series > The STM32WBAS e multiprotocol wireless and ultra-low power devices embed a powerful and ultra-low power radio compliant with the
s Bluetootn® SIG Low Energy specification 5.4. They operate at a frequency of up 10 100 MHz.
Line 7 The devices integrate a 2 4 GHz RADIO supporting Bluetooth Low Energy. and make possible to use proprietary protocols.
T . The STM32WBAS i are based on a high-performance Arm Cortex-M33 32-bit RISC core, featuring a single-precision floating-point unit
(FPU). supporting all the Arm single-precision data-processing instructions and all the data types. This core also implements a full set of
Pric > DSP (digital signal processing) instructions and a memory protection unit (MPU) that enhances the application security.
The devices embed high-speed memories (up to 1 Mbyte of flash memory and up to 128 Kbytes of SRAM), an exiensive range of
Package > enhanced 0s and peripherals connected to AHB and APB buses on the 32-bit multi-AHB bus matrix
8 The devices offer security foundation compliant with the TBSA (frusted-based security architecture) requirements from Arm. It embeds the
Core % necessary security features to implement a secure boot, secure data storage. and secure firmware update. Besides these capabilities, the
B—— N devices incorporate a secure firmware installation feature that allows the customer to secure the provisioning of the code during its
— . MCUS/MPUs List: 1 item 2 2 Export
Flash = 1024 (kByt
s ficiyies) STMIZWBASAKGUSTR ST STMI2WBAS4 _ Active UFQFPN 32 5x5x0.55 mm 1024 K
1024
EEPROM =0 (Bytes)
®
0
RAM Total = 125 (kBytes)

& 5.2
AN G, Sl —ANRTHE, —BEEE A, WE 5. 3 iR,


https://www.st.com.cn/zh/development-tools/stm32cubemx.html
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esvre RCEMAAERFHETRHEA RA E04-2GAM10S1AX Fl = -t

Trust{one feature available b 4

o Do you want to create a new project :
®) without TrustZone activated 7

(2 with TrustZone activated ?

5.3

4. BLE B R4, 3N STM32CubeMX B & A2 5, Wk 5. 4 Fraw, fFHEEESE (ATt+X) Bk, RaaE “F5 17,
W “BF5 27 kFEfEP &L Crystal /Ceramic Resonators

r
[ STM32CubeMX Untitled™; STM32WBASAKGUx o X

st M? File Window Help a2 o n ox0a 'k £,l

Pinout & Configuration Clock Configuration Project Manager Tools
v Software Packs v Pinout
al ] @ RCC Mode and Configuration : 1 Pinout view System visw
Ermea
System Core @ High Speed Clock (HSE) [Crystal/Ceramic Resonator ~]
R Low Speed Clock (LSE) [Crystal/Ceramic Resonator v] 3
oo
v CORTEX_M33 T Master Clock Output 2 2@
FLASH dd
[ LSCO Clock Output g8
GPDMA1 g &

v GPID [ SAI Extem Clock
5 B
Eii“:E [ Blustaoth Audio Synchronization 7 EE 88 Eg

IWDG
v viC 1 :
Ve ‘
WwDG
STM32WBAS4KGUX
Reset Configuration s
Analog ~ s 5 =

— (Configure the below parameters

3 o
COMP1 afam@rn | ©  © o i
comp2  System Parameters 8 g
VDD voltage (V) 33V -
Prefetch Buffer Enabled b
Timers v Flash Latency(WS) 1WS (2 CPU cycle)
-  RCC Parameters
— HSI Calibration Value 16 Q [l Q ] el g

& 5. 4
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E04-2G4M10S1AX FH /- T/l

5.FCE A, WA 5.5 fs, MEIFHR L.

Pinout & Configuration

Clock Configuration

» Sofiware Packs

IMnde \Asynchronous —I

USART1 Mode and Configuration

Timers b Hardware Flow Control (RS232) Disable 25 ~
[ =
- [ Hardware Flow Control (RS485)
LPTIM1 e i
LPTIV2 L Solhare :
¥ RTC
TAMP
=
Tz Configuration

TIM3 Reset Configuration
v TIM16

TimM17
NVIC Interrupt Table

USART1 global interrupt
Connectivity W

12C1
12C3

LPUART1
PTA
v RF

SPI1 1

i SARTZ

& 5.5

Enabled

Preemption Priority

6. IRAL LN ML E . WE 5.6 Frow, £ “FF5 17 MHSRSE “F5 27, £ 55 37 MEBFERmELs, REmE

“FF5 4-6” FeE CFG_LPM_LEVEL S No Low Power Mode,

Pinout & Configuration

Clock Configuration
v Software Packs

“FPE T BEBUNBUR ST IR AR, XIDERBLE ECK 10dBm,

al v @

STM32_WPAN Mode and Configuration

Middleware and Software Pac...™ I | BLE |r‘rgﬁn urPenoherl & CATT cerer aoolication X ||

- THREAD [Disable

ill

Q AIROC-Wl-Fl-BIuetomh-STM...1

7IGREF [Disable
FILEX

£ FP-SNS-MOTENVWE1

set Configuration

& Configuration

IConfigure the below parameters :

Qfsearch(Ctivh | ©®  ©

\I Aeelicatinn cnnﬁﬁuration - Low F'nwerl 5
CFG_SCM_SUPPORTED
CFG_SCM_TIMER

2 CFG_LPM_LEVEL

CFG_LPM_STDBY_SUPPORTED

~ Application configuration - Logs
CFG_LOG_SUPPORTED

~ Application configuration - NWM
USE SNVMA_NVM
USE_FLASH MANAGER

> Application configuration - Debug

~ Application configuration - Radio

EREEEEEE

|

FHRE=E

RADIO_INTR_PRIO_HIGH
RADIO_INTR_PRIO_LOW
RADIO_SW_LOW_INTR_NUM
RADIO_SW_LOW_INTR_PRIO
CFG_EXTERNAL_PA ENABLE
CFG_RF_TX_POWER_TABLE_ID

CFG_HW_RNG_POOL_SIZE
CFG_HW_RNG_POOL_THRESHOLD
CFG_TX_POWER
CFG_BD_ADDRESS

IEEREEEEEEREEEREEEREERERE

& 5.6

Enabled
TIM16

l Mo Low Power Mode I 6

Disabled

Disabled

NO
NO

USE_TEMPERATURE_BASED_RADIO_CALIB... NO

0

3
HASH_IRQn
15

Disabled

up to +10 dBm

CFG_RADIO_LSE_SLEEP TIMER_CUSTOM_S._ 500 ppm
~ Application configuration - Application paramsters

32

rer—

0x0008E12A1234
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onfiguration

Middleware and Software Packs

£ ARDC-Wi-Fi-Blu
FILEX

-

etooth-STM32

£ FP-SNS-MOTENVWE

EEEEEEEE

© STM32 WPAN
THREADX

EEEEE

G

8. I E 5. 8 ik,

o

al______~|

Categories

oC onfiguration
v Software Packs Pinout
STM32_WPAN Mode and Configuration
Mode
BLE |Create your Peripheral & GATT server application v |
THREAD [Disable ~]
ZIGBEE [Disable ~|

O MAC 802.15.4

__________________________ Corfovation

Reset Configuration

L)

S | 5
@ BLE Application: i

Qseacncirn | @
~ Server Mode

| MNumbsr of services 1
~ BLE Senvices Configuration

Peripheral Role 1

Central Rale
BLE_CFG_SVC_MAX_NBR_CB
BLE CFG CLT MAX NBR CB
BLE_CFG_MAX_NBR_CB

o o~

& 5.7

“Frg 37 A BRI, ATE G

Pinout & Configuration

Middleware and Software Packs

£ AIROC-Wi-Fi-Blue
FILEX

tooth-5TM32

£ FP-SNS-MOTENVWE1

WPAN

THREADX

EEEEEEEEEEREE

9. PR PN HRSS

‘ EEEEEEEE
7))

Clock Configuration

v Software Packs v Pinout

STM32_WPAN Mode and Configuration :
M|
BLE ‘Creale your Peripheral & GATT server application ~ ‘
THREAD [Disable v]
ZIGBEE |Disable v

O MAC 802.15.4

uration

Ri
o E1

g ® BLE
|Configure the below parameters -
alsmen e | ©
~ Advertising configuration

Advertising Type
Advertising Filter

@

Undirected scannable and connectable{0x00)
No white list{0x00)

ADV_INTERVAL_MIN 80

ADV_INTERVAL_MAX 100

ADV_LP_INTERVAL_MIN 1600

ADV_LP_INTERVAL_MAX 4000
~ Advertising elements

ad_data[] length 10

Include AD_TYPE_TX_POWER_LEVEL slem __ N

[
Include AD_TYPE_COMPLETE_LocaL na._[Ves ] Z

0

; AD_TYPE_COMPLETE_LOCAL_MAME _
AD_TYPE_COMPLETE_LOCAL_NAME
Include AD_TYPE_SHORTENED_LOCAL_NA

No

& 5.8
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© Pinout & Configuration

Clock Configuration
~ Software Packs
STM32_WPAM Mode and Configuration

BLE |Create your Peripheral & GATT server application s ‘

v Pinout

THREAD Disable

]
Middleware and Software Packs ~ ZIGBEE [Disable ~]
B O MAC 802.15.4
£ AIROC-Wi-Fi-Blustooth-STM32
FILEX

€ FP-SNS-MOTENVWE1

¥
®
® eset Configuration 1
®
&
i}
@
. afmw @ | © © -
Fisrns
THREADX UUID type 128 bits UUID(0x02)
UUID 128 input type reduced
uuID FF FO 2
Senvice long name A
Senice short name A

~ Characteristic1

EEEEEEEEEEEEEE

®  \falia lannth

Type Primary Service(0x01)
Service max attributes record(s} 5
Mumber of characteristics 2

Characteristic long name
Characteristic short name

& 5.9

10. Wil 5. 10 Fiow, & BRINEIRCE 47 Characteristicl S,

Reset Configuration

@ SERVICE!
@ Configuration

* UUID type 128 bits ULID{0x02)
*  UUID 128 input type reduced
* UuD 00 00

@ Please enter a Characteristic Long Name
@ Please enter a Characteristic Short Name
1

uuiD FF F0
Senice long name A
Semvice short name A

Type Primary Senvice(0x01)
1 Service max attributes record(s) 6
Number of characteristics 2
Characteristic1 2
UUID type 128 bits UUID{0x02)
UUID 128 input type reduced
uuiD FF F1
Characteristic long name B
Characteristic short name B
Value length 20
Length characteristic Variable
Encryption Key Size 0x10
CHAR_PROP_BROADCAST No
CHAR_PROP_READ No
CHAR_PROP_WRITE_WITHOUT_RESP No
CHAR_PROP_WRITE No
CHAR_PROP_MOTIFY
CHAR_PROP_INDICATE No
* | Update char value offset 0
L ATIR PERMISSION AUTHEN READ Lo
& 5. 10

1L @il 5. 11 Fron, &R EEC B 4 Characteristic2 4.
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Reset Configuration

@ SERVICE1
@ Configuration

|Conﬁgure the below parameters : ‘
qEeccrn ] © o o
1 WTIFY_NO'I'IFICATION_COMF'LETION No 2

UUID type 128 bits UUID{0x02)
UUID 128 input type reduced
uuiD FEF2
Characteristic long name C
Characteristic short name c
Value length 20
Length characteristic Variable
Encryption Key Size 010
CHAR_PROP_BROADCAST No
CHAR_PROP_READ No
CHAR_PROP_WRITE_WITHOUT_RESP
CHAR_PROP_WRITE No
CHAR_PROP_NOTIFY No
CHAR_PROP_INDICATE No
ATTR_PERMISSION_AUTHEN_READ No
ATTR_PERMISSION_AUTHOR_READ No
ATTR_PERMISSION_ENCRY_READ No
ATTR_PERMISSION_AUTHEN_WRITE No
ATTR_PERMISSION_AUTHOR_WRITE No
ATTR_PERMISSION_ENCRY_WRITE No

A 5. 11

12. fnl&l 5. 12 o, #ZRMERELS iS4

Pinout & Configuration Clock Configuration

v Software Packs ~ Pinout
e STM32_WPAN Mode and Configuration :
e BLE |Craata your Peripheral & GATT server application ~ ‘
sAN1 THREAD [Disable ]
ZIGBEE [Disable v]
Security o O MAC 802154
AES
oz
HASH
PKA Reset Configuration
+ RNG .
SAES @ Platform Settings
® Co ation 0 d @ BLE s
Platform proposal 1
Computing . BSP
. Name IPs or Components Found Solutions BSP API
CRC Serial Link for Ldgs [USART Asynchronous v | Jusart ~ JUnknown
Middleware and Software Packs i

£ AIROC-Wi-Fi-Bluetooth-STM32
FILEX
£ FP-SNS-MOTENVIVB1

EEEEEEEE

@ STM32 WPAN

THREADX

& 5.12
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13. e B FESHRED. W 5. 13 iR, % Serial Wire.

Pinout & Configuration Clock Configuration

v Software Packs ~ Pinout

Q @} DEBUG Mode and Configuration

Categaries

EEEEEEEEEEEEEREEREN

Debug |Serial Wire ~ ‘I

onfiguration

Trace and Debug 1 > Reset Configuration
= GPIO Settings
I DEBUG |
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Profile Feature H ZRA4FAT Sn—Pb Assembly Pb—Free Assembly
Solder Paste BB Sn63/Pb37 Sn96. 5/Ag3/Cu0. 5
Preheat Temperature min (Tsmin) /N TRGE 100°C 150°C
Preheat temperature max (Tsmax) R TRGE 150°C 200°C
Preheat Time (Tsmin to Tsmax) (ts) T B} [a] 60-120 sec 60-120 sec
Average ramp-up rate(Tsmax to Tp) SER B TR R 3°C/second max 3°C/second max
Liquidous Temperature (TL) WA 183C 217°C
Time (tL) Maintained Above (TL) WRAHZR DL _EFR s (] 60-90 sec 30-90 sec
Peak temperature (Tp) 2NN 220-235C 230-250°C
Aveage ramp—down rate (Tp to Tsmax) P R R 6°C/second max 6°C/second max
Time 25°C to peak temperature 25°C I AR I8 B 1P s ] 6 minutes max 8 minutes max
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UART. SPI. I
E77-400M22S | STM32WLE5CCU6 | 433/470M 22 5.6 0k 14%20
20, GPT0. ADC
UART. SPI. I
E77-900M22S | STM32WLE5CCU6 | 868/915M 22 5.6 0k 14%20
20, GPT0. ADC
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