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ARD_D6-PWM PAO-TIM5_CH1
ARD_D7 PB14 PD3-LCD_CLK
ARD_DS8 PB15 PE0-LCD_HSYNC
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RESET Isolation for Power
Consumption Measurment
System Reset

MCU - System

)
SB11
u2B
STM32U5G9 - System
Reset
Reset DEBUG
Close to Pin
. 28 NRST ITAG SWD Debug Interface (STLINK)
KSSZZlGLFS ________________ 134
= c1 NJTRST PB4 PB4-JNTRST
o0t DI pals 112 PALGITDI |
ESDALCEVLILZ L JTck {sweik paig i PA14-JTCK-SWCLK |
JT™Ms | swpio Pa13 197 PAI3ITMS-SWDIO
133 [ PB3-JTDO-SWO >
Reset Button = JTDO SWO PB3 PB3-JTDO-SWO
Default 1-3 (BOOTO = 0)
VDD = Internal Flash Boot
BOOT Modes
Bootloader 2 SWi a1
1 18}2‘ 138 PH3-BOOTO Optional Clock from STLINK
Internal Flash SW_MECA_1K2 DNF 0SC IN
— BOOT
LSE HSE
PC14-0SC32_IN 8 | pc14-05C32 IN PH0-0SC_IN 28 PHO-OSC IN__ R3 \ OR
PC15-0SC32 OUT 9 | pc15-05C32 OUT PH1-0SC_OUT 2L PH1-0SC OUT R4 ,,, OR

X1 X2

I S
32.768KHz STM32U5G9ZJT6Q 2 4

—_—C2 ——C3 C4a—— ——C5
3.3pF 3.3pF 8.2pF 16MHz 8.2pF
Low Speed External Clock High Speed External Clock
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u2c
STM32U5G9 ) Spare GPIOs
GPIO USB Console UART ARDUINO Display P
S
PA) 30 PAO-TIM5_CHL T
PAL ¢ PA1 (USBC_DETECT) | 7 q
PA2 —¢ [ PA2-USART2_TX 2 13
PA3 5 PA3-USART2_RX =4 3=
PA4 —= PA4(USBC_FLT) | PB1 g6 5
PA5 PA5-SPI1_SCK 8 7
PAG 1‘5‘ PA6-SPIL_MISO LCD_R[0..7 LCR.R0.] gg; 1(2’ 0 9 ?1
PAT PA7-ADCI_IN12-12C3_SCL LeD Glo.T] L&D R 5c0 o2 U3
PA8 PA8-TIM1_CH1L LCD_GJ[0..7 14 13
103 ‘ LCD_RL PC10 16 15
PAY 1 —T0s AU LCD B[0.7] [CD R? pcil 18 | ¥ 1537
PAL0 PA10-USARTL RX | LCD_B[0.7 = S A T 18 17
105 LCD R3 PC12 20 9
PALL PA11-OTG_HS DM S A~ A 20 19
par2 106 PAL2-OTG_HS_DP  LCD R4 PDS 2 15 o1 1 2
S LCD R5 PD7 24| 50 28
LCD_R6 PE2 26 | 56 o5 | 25
PBO 25 PB0-SPIL_NSS-TIM3_CH3 LCD R7 BES 28 % 27 2L
bRy |47 _PBI PF2 30 | 30 99 |29
13 LCD Bl LCD GO PGY 32 31
PB2 35 LCD Gl pclo a4 2 N3
PB5 PB5-SPIL_MOSI-TIM3_CH2 34 33
PB6 [0 PB6-TIMZ_CH1 LCD G2 Pe12 36 | 35 g5 [0
pR7 | 137 PBY LCD _G3 PG15 38 | bo g7 2L
pRg | 139 PBE LCD G4 40| 30 39 |22
PR | 140 LCD BO LCD G5 J_
PBIO -2 PB10-TIM2_CH3 — v, | ederae2 L
PBIL r—o PBLL =
PBI3 PB13 \EP)
PBL4 PB14 GDIE]
PB15 PB15 TGDIE?
LCD_B3
29 PCO LCD_B4
PO 50— LCD_B5
PC1 PC1-ADCI_IN2-12C3_SDA
pc2 PC2-ADC2_IN3 LeDIB6
PC3 |32 PC3-ADC2_IN4 LD DD CCDRB/
pcs |8 LCD_RO
ey 99 LCD RL
pCg | 100 LCD_GO
pCg |10k LCD _G1L R24  JR25 U2E
113__PCI10 1K5  $1K5
PCI0 — Pl — STM32U5G9
PCLl — e User Interface
PCL2 (== 10 GPIOs
PC13 PC13-WKUP2 | PFO_I2C2_SDA : 711 PFO
PF1_12C2_SCL } PF1
PF2 2 oy
STM32U5G9ZJT6Q
49
o PGO-ADC4_IN7 =~ PGO
PG1-ADC4_IN8 = Se—1 PGL
STM32U5G9 PGY
PGI0 126
= PG10
GPIOs CiZ_LT por;
6 LCD B4 28
PDO = TCDIES PG13-12C1_SDA 591 PGL3
PD1 X PG14-12C1_SCL SeIE 19 PGl4
PD2 5 PD2 (RED_LED) > PG15
PD3 o PD3-LCD_CLK >
PD4 5 —ppE PD4 (GREEN_LED) > -
PD5 <{__PH9-HSPIL_NCS PH9
PD6 2 PD6-LCD_DE RIRSIo 8 | pH10
pp7 124 PD7 HSPIL_SIOL 85 | onit
pp8 |12 LCD_R3 HSPIL_SIO2 86 | onip
pDs |14 LCD R4 HSPIL_SIO3 87 | b3
o [HE LCD_R5 HSPIL_SIO4 000 st
76 LCD R6 HSPIL_SIO5 oL
PDIl 2— =20 PH15
77 LCD RY
PD12 e
Egﬁ 79 1CD B2 {PD13-LCD_VSYNG HSPI1 SIO6 2 | oo
D15 |80 LCD B3 HSPIL SIOM.T] HSPI1 SIO[0.7] HSPIL_SIO7 82 o
[ PI2-HSPI1_DQS0 571 Pl2
141 PI3-HSPI1_CLK |} PI3
PEO PE0-LCD_HSYNC>
1T__PEZ2
PE2 ——pg3
PE3 ————
PE4 —; {_PE4(LCD_ON) 15
PE5 — PE5(TP_IRQ) | a1 DSI_DoP
PE6 =7 TGDNEE { PE6 (BL_CTRL) Flash Memory ><—=— DSI_DON
PET 55 LCD B 21
PES 2= GDIGZ »—55—1 DsI_D1P
PE9 = <—=5— DSI_DIN
56 LCD_G3
RELOR =57 Cb G4 18
PELL 25 IGDEGS »—g—1 DSI_cKp
PE12 = <—=2— DSI_CKN
59 LCD_G6
PE13
pELs |60 LCD_G7
pELS | 6L LCD_R2 STM32U5G9ZIT6Q
STM32U5G9ZIT6Q
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MCU Power

U2A
HW5
VDD VDD MCU STMBZUSGg = POWER
JP4
50 131 | vppio2 oo
Header 2x1 PG[15:2]
——C7 ——c8
IDD 4 7uF 100nF | 100nF
. . . B voD vss (24
1, L. 1. 1.1 LL
co 10 cl1 c12 c13 c16 C17 ——=cC18 ——c19 59 xgg xgg 8
10uF 100nF | 100nF | 100nF | 100nF 10 nF 00nF | 100nF | 100nF | 100nF | 100nF 83 | VoD VDD ves | 82
89 GPIOs 88
9= VDD vss —
= = = = = = = = = — — 09 VDD VSS 10
= = = = = = = = = = = ~>— VDD Vss =5
VBAT w| Voo ves [143
e VSW
— 6 > >
. VBAT © Digital -
SB1 ' =
Power Switch
——C20
100nF iy
VDD_USB e Digital
= 108 I____________I
— VDDUSB » USBPHY !
SB2 [ i
——C21
100nF SMPS |VDD11 24712
e VDDI11 vi1
= L1 22uH
_— . 8 | vDDsMmps -t vixsmps & 2208
SB14 LQM21PN2R2MGH
C22 —=C23 ——C25 ——C26
10uF 100nF 22uF | 2.2uF
66
e VSSSMPS L cleseto
= = == —= VDD11pins
VDDDSI
— 13 14
_— VDDDSI VDD1IDSI —55 t
SB3 DSl VDD11DSI
——C27
100nF 17 ——C28 ——=C29
xgggg: 23 100nF | 100nF Closeto
N VDD11DSI
VDDA = 1o 1 1 pins
L =~ 35 | VDDA vssa 33
SB4
VDDA VDDA VREFP ADCIDEE
(by default) T
_— 34 | VREF+ .
SB5
Reference ~ AREF Close to
From ——C30 ——=C31 ——=C32 ——=C33 VDDA/VSSA& STM32U5G9ZJT6Q
Arduino FNE LF | 1000F | 1uF | 100nF VREFP/VSSA
pins
[~
SB6

Connections close to MCU

AGND
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Board Power

SNT-100-BK-G
HW3

5V_STLK

From ST Link

(current protection)

Board Power (5V)

Source Selection

Default 1-2 (STLK)

5V u7 3v3 VDD

5V_EXT JPL T ST1LO5CPU33R 3.3V 1.3A T "|'

From Arduino 'I' STLK L[, ]2 ) ) 6 [ v vo L4 ) —

(no current protection) LEJ>S<l-3ng 34 g - R13 . VO_SENSE | b) SBS

56 Us | EN a o 3

Header 3x2 ESDA7P120-1UIM 10K z =z No—

ca1 c48 © ¢ ca5

5V _USB 4.7uF 100nF NN 4.7uF

From Application USB -I_ ﬁ ~ w
(no current protection)

Title: Board Power
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Operating Range
LCD:3Vto 3.6V
Touch Panel : 2.8V to 3.3V

CN3
RGB LCD Panel
3V3_LCD VDD
LCD R[0.7]
[ LCD R[0.7] Sispiay voo L% . —
[ LCD G[0.7] LCD Clo.7] g 22 s L2 SB7
[ LCD B[o.7] Lib Lol T~ R2 GND 45 o
H o 3
LCD_R5 3 30 =
R5 GND
LCD_R6 5 34
Corr 17| R6 END | e
- R7 GND
LCD_GO 4
(CDGI 6 & =
LCD G2 e
LCD _G3 0| &3 H1
LCD_G4 2
LCbGs 14| of | o o It
LCD_Gb6 6
o5 ©6 MB1860_HOLES
G7
LCD BO 21
LcoBL 23| o | o O _|||
LCDB2 25| - N/A
LCD B3 _ 27
LCD B4 20 Hifler 25x2
[CDB5 31| oo
[CDB6 33 | o2
[CDB7 35 | o N/A N/A
LCD CLK 32 @_Hl @_Hl
LCD_CLK PCLK
LCD_HSYNC e 2 HSYNC H5 Hé
LCD_VSYNC _CD DE > VSYNC Board Plated Holes
LCD_DE = DE
[ LCbON CCDION - 2 | piSP_ON_OFF
Touch Panel
TP_12C_SDA R5 .. OR 38
IR GRS TP_I12C_SCL R6 " OR 40 S 12C address of Touch panel
‘ TP_12C_SCL R SCL Read 0xBB / Write 0OXBA
[ 7P RST i FRSJ 3 WAKE
TP_IRQ } INT
Backlight
[ BLCTRL BLSGTIRC 43 | BL CTRL Backlight
R7
1 3y 45 41 Input Voltage Range
Enable/PWM Brightness Vi 0R BL SV mg 47\< 18Vto6V
Control (100 Hz to 50 kH:
Gganr[s)ht()uld beZO(;;en Dra?% | R8 fgﬁ: fggnp l—g BLGND NC @
and 5V tolerant '||| 0‘}‘:'2‘"" BLGND NC ﬁé
NC
LCD Title: Display
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ESDA25P35-1UIM

2

Application USB (Type C)

- Sink Only

VBUS
Q2 5V_USB
STL1IN3LLH6
c38 D J_:;_j_ 5 Board Power Option
1uF C40 SR16
<|C 100nF 110K E—
= oy USBC_DETECT
BAT54KFILM =3
! LR17
200K
$R14 c42
VBUS Overvoltage <$10K 100nF
Protection Control o .
7V MAX (6.5V =
nominal) with ;:R15 = GATE
2K4/10K Bridge +2K4 IN.GD SOURCE 4
=4 VBUS_CTRL vce 2
| GND FIT % - USBC FLT >
o { GND DB
A vBusL  cc1 &3 — cele cc1 3
VBUS2 cc2 CC2c cc2
B4 | vBUS3
“lua % veuse  seul ﬁi TePPOLMI2 =
SBU2 -
——C43 A6 U5
_ D+1
100pF D42 BB 6 [ pe 1 USBC HS P USEC FS P
A7 5 2 USBC HS N
D1l &> — D- 3 USBC_HS_N
D-2 | = >H NC L =
B12 A Impedance Constraint [Min =85.00 Max =95.00 ] ECME02-2AMX6 Impedance Constraint [Min = 85.00
=7 GND4 XL+ 2
715 GND3 TX1- —
A7 GND2 RX1+ —¢
GND1 RX1- =
St Shield  Tx2+ —2
Sf3 ] Shieldz  TX2- —
SHa Shield3 RX2+ A
Shieldd ~ RX2-
| USB TYPE-C
=3 USB_C_632723300011
USB

Title: Application USB (Type C) - Sink Only
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User Interface

——— SR 3
To MCU | 5 |
USER_BUTTON } H-!Tgloolle
l KSC721JLFS l
| Button ]
Us |
ESDALC6V1-1U2 l l
= : | 3v3
From MCU | D2 RED | ""
[ LED RED I '\" t RIS ., 270R
| Red :
: | 3v3
From MCU l LD3 GREEN l T
[ LED_GREEN i v I ! R19 ,,, 390R
| Green :
.
5V
LDl GREEN
RY ., 2K2
N——
5V
3v3
LD5 GREEN
1 R10,,, 390R
( I Wy
5V _USB o USB
i 1470
17K Ra NPNSOT23
R12 o
22K

Title: User Interface
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Octo SPI Flash Memory

System Reset

\ RESET Ad
VDD_OCTOSPI
R26
MCU Flash Interface 10K
‘ NS R27,,, 33R cs c2
| AR R29,,, 33R SCLK B2
Dos DOS C3
S10J[0..7]
S100 D3
Resistors close to MCU Slol D
Length equalization = 1mm Sl102 C4
Impedance 50 ohms (15%) VDD OCTOSPI S103 D4
S104 D
SI05 E3
SI06 E
For Test Purpose Only R28 SI07  EL ]
10K
ECS
o —_—
us — ECS A5
Cs
o——=F57—
I SCIK
I8 O—F55s —
TP5 O#
P6 o SI00
S101
TP O—ics
TP8 O—=03
TP9 O_SO4—
TP10 O—SOS—
TP11 O—SOG—
TP12 O—SO7—
TP13 O—m————

U1l
OctaFlash
3V-1Gbit - 133MHz
RESET
VCCQ
VCeQ
VSSQ
VSSQ
cs
SCLK
vee
DQS
GND
SI/SI100
SO/SI01
102
SI03
S104
SI05 NC
S106 NC
sio7 NC
DNU
ECS DNU

Operating Range

VDD

W]

MX66LM1G45GXDI00

(VCC & VCCQ)
2.710 3.6 volt
VDD_OCTOSPI

D1 , , =29
o 1., 1

C1 ——C49 ——C50 C51 C52

E5 100nF 100nF 4.7uF 4.7uF

B4

——C53 —_—C54
B3 100nF 4.7uF

Title: Octo SPI Flash Memory
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Arduino UNO Rev3 Connectors

For internal test purpose
5V_EXT
$R39
31K
CN5
Arduino Power
 NC
VDD 3 IOREF
5V generation for Board Power RESET 7 RESET
3V3':5 3Vv3
5V_EXT VIN IIl Y 6 | E(’S\l(lD
U9  LD1117S50TR T 7 | eND
2 3 8 |
7 Vout  Vin 3 VIN
1 Tab gpg WARNING: Voltage applied to VIN should be <11.5V Socket 8x1
C46 2l c4a7
10uF 10uF CN7
Arduino Analog
= = = ARD_A0 A0
ARD_A1 3 Al
ARD_A2 7 A2
ARD_A3 5 A3
ARD_A4-SDA 3 A4-SDA
ARD_A5-SCL A5-SCL
Socket 6x1

CN4 AREF
Arduino Digital B
SCL-D15 —2C ARD_D15-5CL b
SDA-D14 (—2 ARD_D14-SDA
AREF L5
NI 100nF
SCK-DI3 2 ARD_DI3-5CK
MISO-D12 — ARD_D12-MISO b
PWM-MOSI-DI1 ARD_D11-MOSI-PWM
PWM-CS-D10 — ARD_D10-CS-PWM 4
PWM-D9 —= ARD_D9-PWM =
D8 ARD D8
Socket 10x1
CN6
Arduino Digital A
o7 2 ARD D7
PWM-D6 —& ARD_D6-PWM
PWM-D5 (—2 ARD_D5-PWM
D4 — ARD_D4
PWM-D3 (— ARD_D3-PWM
D2 —3 ARD D2
TX-DL = ARD_DLTX
RX-D0O {__ARD_DO-RX
Socket 8x1

Title: Arduino UNO Rev3 Connectors
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R41 5K1

Col ok |y,
R43 . 100K STLK UCPD CCLC M5

U13A

R44 "~ 100K

STLK UCPD CC2 C N5

45 5K1

D41 |
' s Bﬁ <= STLK USB CNP 1

U15

VBUS STLK
C59 _ ||100pF |||.
1l |
CcN8
A vBUSL  ccl
A9 VBUS2  CC2
21 VBUS3 A
s VBUS4  SBUL ﬁé
S SBU2
=
BT 14
o
o
n
< D-1
g D-2 ‘LT
Ml g A
L2 onpe xR
Sl eND3  TX1- 4
M2 G2 RX1r B
GNDL  RXIL-
SHL | pielgr Tx2+ —2
Shz | Shi B
SH3 Sh!eIdZ TX2- A
SHa Shield3 RX2+ A
Shieldd  RX2-
| USB TYPE-C
= USB_C_632723300011
STLINK

STLK USB CNN__2 | 2*
3

D-

e2 o Ty

STLK USB P R15

STLK USB N R14

J<J>cnov

1 GND
ECMF02-2AMX6
X3

STLK_OSC_IN Gl

STLK OSC OUT _ H1

63
2.7pF=

Manual Reset

STLK NRST J1

l_

'|| C65 ||2.2uF _ J14
I

ADCx_IN13/PC3
ADCx_IN14/PC4

T_MCO/PA8

T_JTMS/T_SWDIO_OUT/PF9

USB_DEV_HS_P/PB15
USB_DEV_HS_N/PB14

OSC_IN/PHO
0SC_OUT/PH1

NRST

V12_OTGPHY

T_SWDIO_IN/PH?
T_SWO/PD2

T_JTDO/PBS

T_SWCLK/PH6

T_SW_DIR/PAT |

T_JCLK_OUT/PB2

T_JRCLK/PB3

T_JTDI/PF8

T_JNRST/PF13 t

STLK_VCP_RX/PG9
STLK_VCP_TX/PG14

T_NRST/PA6
GNDDetect/PG5
T_VCC AIN/PAO
T_PWR_EXT/PB1
STLK_LED/PA10

HW_TYP_0/PI4

HW_TYP_1/PI5 |

STLK_SWDIO/PA13
STLK_SWCLK/PA14

ce0 |l20oF |

STLINK-V3EC

| &

DNF——{3V3_STLK

T PWR

DNE

1

INT

K 1

3V3_STLK|

N 2

N

Green
Green/ Red

STLK COM

ST-LINK Power (3V3/300mA)

3V3_STLK

VBUS_STLK
D2 uis
1
VIN  VOUuT
15 ] 7
BAT20JFILM EN  NC/AD) —
From STLINK USB co1 GND
2.2uF | ST730M33R
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