Charging Path > 150mils
D

TPP17

JP7

FP1 QPs

> 15mils

3 VSYS
i[O} pocel 1 !j 1~ VSYS Path > 80mils
P67 | sl I PV C—
1 Dock S .__:I uij-) VBATT Source Width > 200mils
v- @ ] rei118 Vs 5% <
~ :|: 4 CP12:|3§ RP17 DP15 Rdson=12mohn&,_ld=-21A VBAT
VBATT S-D D|40de. 1d=3.5A
j— JP1
TP(F.’)18 oG RP18 i 3
MTPP3 1211 /o o |+
oooa| | (2D 5
BP6 T cP3 —] - O wre+
00 oo I 4 6
Fvvw o Q e D
L - :)O 4 < re1ie DGND  DGNDDGND 9 V-
l L — TPP20 —
— DGND DGND
° 30 25
Dock_V_EN ) bes [ores | BT 812 ey ] cPes RN
Differential Trace and N ? VDD
Shieldd_ed by Grqund and SW1_ 32 Swi sw2 23 sw2 Differentia| Trace and
trace width>10mils 29 D1 D2 26, 2 Shieldded py Ground and
| 31 HD1 uPs HD2 24, | trace width>10mils
REGN VDD DGND 1 veus vsys [22 DGND
° ACN JBATDRV 21 RP75 RP76
ACP
RS DD 20
ILIM_HIZ SRP (€55
cpes—l— AGNDW RP63 COMPTT6 | vty SR 2
crs9_|| 28 (5.25V)REGN cpgp || [18 RP81
I 11 proCHOT REGN l 1g l cP91 l
L compz L RESSW DAGND
DGND 12 SCL 18 CP92
VDD SDA CELL_PRES ASND
DOCK_V 4 chre oK . . rp4 V(IADPT)=200r40 x Icharge x 0.010hm
s 1ADP |8 — il VW ADA_|_DETECT [24,5]
>+ EN_OTG 9 EAL RP125 J_
RP67 COMPOUT 15 | oo IBAT RP78 W > BATT_IDETECT (255 CcPo4 cP99
V(ILIM)=1V+40 x Icharge x 0.010hm PSYS w—/\/\/\—DAGND J—cpgs ‘51 :I:
Limit:~2.75A vpe 14| copin ponp 122 :I: 1
RP71 RP10: §RP33 pap 2 — 3ysp DGND
3V3P AGND oGND AGND
T COMPIN - V(IBAT)=80r16 x Icharge x 0.01ohm  RP50
GH
CMP_REF:2.3V RP57
J J AGND CP96 B (275 BATT ID<__} AV BATTID
> RP126 < RP41 RP40 < RP26 S RP27 RP109 - oo oo oo
B 2 3Rz H a P39
I | RP77 93K  1uH : ESDP1
[22.5] PROCHOT< ] = s | RP77 137K 2.2uH
CHARGER CLK [_> RES A ASD : RP77 169K  3.3uH :
CHARGER SDA RPSSVAVAVA L e d DGTND
[2~,5] PSu_ok <__1
[2~,5] comPouT <__} : 5P 3
avap : Shielding by GND F :
o ]
PSU_Voltage=66.5*(VDC/(430+66.5)) H cps7 iy by '
Input(18V~24V)<-->Output(2.41 1v--3.215V)RP37 A o : ADC Port N . BAT PACK: / :
[2/5] PSU_VOLTAGE <__# DOCK_V | Battery Voltage Detect P52 oG 5 M/‘—' |18 1 \' H
. : [27,5] BATT_V_DETECT <__¢ J_ VWA s S BATT PACK- '| ] :
P64 i
I : CP43 <« Differentiai Trace ]
— H I L RP70  RP84 :
DGND [] — DGND ]
CP66 : oeNo RPS5 !
H Vout=(56/300)*(BATT_PACK+ - BATT_PACK-) Quiescent Current: ~35uA@12V :
1 Input(8V~17V)<-->Output(1.493V~3.173V) H
RP39 e ] CP4g) | ]
[2A5] BATT_NTC < * : I }
Battery Temperature Detect J_ . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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T QP25
Power ON/OFF Control
CP60
RP85 > CP61 2 <RPo1
P =
H/W Key ON/OFF Control, "L" Active RP99 1 b_i( —
[2%,23] START_STOP i DeND
3V3P QP27
RP98
RP92
S/W System Power OFF IRQ, "L" Active 2 2P
[2*,5] ONOFF_IRQ
DP12
20 RPos ap24
VW l
Qap26 CP62 <RP94
S/W System Power OFF Control, "H" Active RP97 >
[2*,5] SYS_POWER_OFF
RP96 DGNDDGND ~ DGND
RP95
‘(A\IA\IA
DGND  DGND

[2%,5] ANALOG_5V_CNTL

Q
I
L L1

DGND

CP37

DGND  DGND

Ultrasonic/LDS/Bumper/Wallsensor

System 5V Power Source: 5V/3A

Trace Width > 80mils Trace Width >40mils Trace Width >25mils

DGND

[2A,5] MOTOR_PWR_EN

[27,5] AP_PWR_EN

T
Il

2
z
El
2
z
El

QP8 TPP1
5V0 =Y our (-4 (P
Lol L
I cP9 cP1
L daswp "T"T T
DGND © — — —
~ DGND DGND  DGND
RP3
[27,5] IRM_5V_CNT IRM
b
QP15
4
5V0 IN out O 5V0_M .
~ Motor Driver Power
cP32 RP100 CP45
oc (X

05V0_IRM

VSYS UPs
1 cP13
+ VIN BOOT H 5V0 TPP21
4
CPP3 J_ P73 CP14 —{NC1 LP3 RP115
T L I i 11 1
— oaw — CP16 CP58 cP22
DGND DGND I ) CP59 CP41
AM, S En 22§ ra == P19
RP86 — = —
(QI[\I o) DGND DGND DGND
DP14 RP110 — =
vDC 2 1 N.M. DGND  DGND
RP101 AMA
p— p— RP65 Shielded by GND
DGND DGND RP66 o
| |12
2
VBAT UP9 VRTC CP11
RP114 4 5 Vout=1V(1+100K/24.9K)=5.016V
N N.M.
CP70

MTPP4

oAP_5V AP-R16

RP28 CP34

2
z
El
©
z
El
2
©
z
El
2
©

MTPP1
1 J 1 J
SROmeR SROmeR
- OOCOC _| - OO OC _|
L L
- —

5V0 UP6 3V3_MCU TpP7 :
5 ]

VIN vouT ]

]

NC1 -%\ cP24 J— J—cpzs —EP27 ]

wE T | L '

NC3 H

EN g 2 ADY | DGTND DGTND DTND :

» O cP28 !

- '

Shielded by GND [}

— RP74 D ]

DGNDDGND ] ]

]

Vout=0.5V(1+56K/10K)=3.3V RP72 o :
| _—\/\/\/\—| | |§ 1l

]

]

QP16 ]

]

3v3_mcu o?— N our |4 J_ 0 3V3P 1

CP26 ]

:l: cP52 ]

= ook T :

3 — ]

DGND [}

]

[2*,5] 3V3P_CNTL ]
]

]

DGND ]

- - - - - - - - - - - - - - - - - - - - - - - - - - - ]
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N.M.

SH2
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The device exits Standby mode when an external reset (NRST pin), an IWDG reset, a
rising edge on the WKUP pin, or an RTC alarm occurs.

UC1A
MIXED_ADC 23 1 pAQ-WKUP/TIM5_CH1/ADC123_INO
- X | MCU_RST
TIM5 [2°17] FAN_PWM_CNTL < gg PA1/TIM2_CH2/ADC123_IN1/TIM5_CH2 NRsT (14— AMCU-RST
[27,21] WALL_ 58| PA2IUSART2_TX/ADC123_IN2 /TIM9_CH1/TIM2_CH3
[2,19] SWEEP_I FB 59| PA3/USART2 RX/TIM5_CHA/ADC123_IN3 /TIM2_CH4/TIM9_CH2 13 RC4
[2%,21] RF_CLLIFF_DET 50| PA4/DAC_OUT1/ADC12_IN4 0sc_ouTt RCS P
[2°,3] BATT I DETECT 37| PAS/SPI1_SCK/DAC_OUT2/ADC12_IN5 12 13
[2,3] BATT_V_DETECT 32| PAG/SPI1_MISO/TIM8_BKIN/ADC12_IN6/TIM3_CH1/TIM13_CH1 0SC_IN e
[2%,21] RB_CLLIFF_DET 57 PA7/SPI1_MOSI/TIM8_CH1N/ADC12_IN7/TIM3_CH2/TIM14_CH1
[2A,24] PUMP_ON < SARTTTX 65| PAB/USART1_CK/TIMT_CH1/MCO
U - 68 73
—USARTI RX g9 | PAY/USART1_TX NC =X
—————————5-| PA10/USARTT_RX
[2,4] MOTOR PWR EN < 77| PA11/USART1_CTS/USBDM /CAN_RX %  BOOTO
2761 APINTMcu [ > VE 75| PA12/USART1_RTS /USBDP/CAN_TX BOOTO
ToK 76| PA13/JTMS-SWDIO
Gyro-INT BT 77| PA14/JTCK-SWCLK
PA15/JTDI
|m==eeeemccccccccccccccaaaa PD15/TIM4_CH4 gf CLIFF_IR PWM  [2%,21]
H Wheel Motor PWM Control ' - PD14/TIM4_CH3 |55 SWEEP PHASE [2°19]  pynas
H 12~,15] { LEFT_m_PHASE 8ﬁ PBO/ADC12_IN8/TIM3_CH3/TIM8_CH2N PD13/TIM4_CH2 5§ BRUSH_PHASE [2%,18]
TIM3 [27,16] | RIGHT_M_PHASE BO0T 37| PB1/ADC12_IN9/TIM3_CH4/TIM8_CH3N PD12/TIM4_CH1/USART3_RTS [—gg ADCSECECTU Wall_SENSOR IR PWM  [24,21]
e = —po 89| PB2/BOOT] PD11/FSMC_A16/USART3_CTS |-g7————————————
TIM2_CH2  [24,23] STATUS LED 1 TRST 56| PB3/SPI3_SCK / 1283_CK/ PD10/FSMC_D15/USART3_CK |35 ADT SECECTT <] BUMPER1 [24,24]
3vsp [2%,23] DOCK BACK 57| PB4/SPI3_MISO PD9/FSMC_D14/USART3_RX [—gg————————————
2 LEFT_M_FG 57| PB5/12C1_SMBA / SPI3_MOSI / PD8/FSMC_D13/USART3_TX Qg BUMPERO [24,24]
[2",3] CHARGER CLK 55| PB6/I2C1_SCL/TIM4_CH1 PD7/FSMC_NE1 / FSMC_NCE2/USART2_CK g7 ONOFF_IRQ [2,4]
[2*,3] CHARGER SDA 55| PB7/12C1_SDA/FSMC_NADV D6/FSMC_NWAIT/USART2_RX MCU-RX_AP-TX [24,6]
[2,4] AP_PWR EN 56| PB8/TIMA_CH3/SDIO_D4/TIM10_CH1 PD5/FSMC_NWE/USART2_TX MCU-TX_AP-RX [27,6]
cc20 [24,22] IRM_MID2 p PBY/TIM4_CH4/SDIO_D5/TIM11_CH1 PD4/FSMC_NOE/USART2_RTS MCU-RT_AP-CT [24,6]
[2%,23] STATUS_LED 2 ST 48| PB10/12C2_SCL / USART3_TX/TIM2_CH3 PD3/FSMC_CLK/USART2_CTS MCU-CT_AP-RT [24,6]
ucs TIM2 GYRO né9 51| PB11/12C2_SDA / USART3_RX/TIM2_CH4 PD2/TIM3_ETR/UART5_RX/SDIO_CMD LEFT_WALK_DET [2%,15]
—GVROSCK 5o | PB12/SPI2_NSS/1252_WS/2C2_SMBA/USART3_CK/TIM1_BKIN PD1/FSMC_D3 RIGHT WALK DET [2%,16]
e » 9 a —GVROSDO 55 | PB13/SPI2_SCK/I252_CK/USART3_CTS/TIM1_CH1N PDO/FSMC_D2 LDS_BUMPER [24,23]
VDD GND E_| |12 —GYROSDI 84| PB14/SPI2_MISO/TIMi_CH2N/USART3_RTS/TIM12_CH1
4 SLUG 8 —————=———>" PB15/SPI2_MOSI /1252_SD/TIM1_CH3N
[2*,3] BATT_NT 7  ADC_SELECTO
[2~,3] BATT.ID 5 B .8— [27,17] FAN_LFB :Ilg PCO/ADC123_IN10 TIM1 PE15/TIM1_BKIN 25 MCU-RST-AP [24,6,9]
MIXED ADC [2°,15] LEFT_WHEEL | PC1/ADC123_IN11 Advanced-Control  PET4/TIMT_CH4 [~ RAG DET [2%,24]
[23] ADA_IDETECT[ >——2 com |P—m22 [27,16] RIGHT WHEEL | 171 PC2IADC123TIN12 e Tl PEASITIMA_CH3 [ PROC HOT [2/,3]
4 5 [2~,18] BRUSH I FB 33| PC3/ADC123_IN13 mer PE12/TIM1_CHAN [ Dock V_EN [2+,3] e cccccc=a
[24,3] PSU_VOLTAGE [ >—Y3—v ENABLE [2A,21] LB_CLLIFF_DET 34| PC4/ADC12_IN14 Input Capture PE11/TIM1_CH2 [ LEFT_M_MODE [2,15] § ACC nCS Gyro2 ]
[2°,21] LF_CLLIFF_DET PC5/ADC12_IN15 PWM Output PE10/TIM1_CH2N 1 yroz
— 63 PE9/TIM1_CH1 =34 RIGHT M_MODE [2/,16] '™ = = = = = oo o oo«
e [2%,16] _RIGHT M_FG [_>———¢;- PC6ITIMB_CH1 TiMg PES/TIM1_CHIN |55 ANALOG_5V_CNTL [27,4]
[2%,23] CHARGE_LED 85| PC7/TIM8_CH2  Advanced-Control PE7/TIM1_ETR IRM_5V_CNTL [2%,4]
[27,4] _3V3P _CNTL 66 PC8/TIM8_CH3 .
TIM8 [2°,17] FAN_FG PCO/TIMB_CH4 Timer PE6/TRACEDS / FSMC_A22/TIM9_CH2 [ 5ool__> SYS_POWER OFF [2%4]
78 PES/TRACED2/ FSMC_A21/TIM9_CH1 BIDT
[24,22] | TX< 5eT3 79| PC10/UART4_TX/SDIO_D2 PE4/TRACED1/ FSMC_A20 [ =
O———¢g{ PC11/UART4_RX/SDIO_D3 PE3/TRACEDO / FSMC_A19 PSU_OK [2%,3]
[2",18] BRUSH_MODE ﬁ PC12/UART5_TX/SDIO_CK PE2/TRACECK / FSMC_A23 (g FAN_PWR EN [27,17]
[2%,23] Dustbox DET PC13-TAMPER-RTC PE1/FSMC_NBL1 57 COMPOUT [24,3]
Ccc23 8 PEO/TIM4_ETR/FSMC_NBLO IRM_MID1 [2A,22]
a i [E==========—— ) PC14-0SC32_IN
g | |—| f PC15-0SC32_OUT Reset Key
RC47
RST_MCU [24,23]
uciB VMCU 3V3_MCU
. cco4 VRTC BCA cct7
Font Color Meanin, ESDC4
g g | 6 1 2 1
- 52| VBAT VDD_5 (g r
Blue PyVM Control Signal and VMCUO—==+ VDDA VDD_4 55— — —
high speed capture VMCU VREF+ VDD_1 75 [ CC14 CC15 CC16 CcC22 ccs cce DGND DGND
) BC2 o] VDD_2 (705 I I I I I I
Green Analog: ADC/DAC 2~ E,{/?,},,z IN SRS LS
99 DGND DGND DGND DGND DGND DGND
4 cco 4 ccit Vss_3
Red Interrupt cee—— BC3 —|— —ceie T VSS 2 (e 3V3P
2~ 21 \Rer- 323’1 z
Purple Communication w/ AP 10 vss 5 -2 Gyr°1
— = L 1™ — 3V3P uca ghoe
Orange General GPIO — = = = — <
9 & = VREF- vssa oG 0
5 1 GYRO_SDO
37 VDDIO SDO
VDD
14 GYRO _SDI
et Tt L At L e Lt Ll SDX
: cc19 ——cc21
: UART: for Debug and Download (] o SWD Connector : ' : Board Version ' = cox k12 GYRO SCK
H TRC21  TPC22TPC23 I ) H [ ! 12 GYRO nCs
1 1 YMCU Iy vmcu  vmcu ! 6 cse
! 1 ° GNDIO
H ' ' TPC42 2 ] ' ] 7] o
' — ' L gote <] APMCUTMS [2%68] | g 1 H INT1
H = > ' RC3 -
H DGND : : he ———<__] AP.MCU-TCK [26,8] | : : oFo INT2
| N.M. 10
! USART1_RX ! 1 TRoy T™S | o | X—1 0SCB ASDx
] ]
| 1 TPC38 AM\BCIE e | — 0SDO ASCx
| TPC39 AMARCIE o O | BOOTO RC54
USART1_TX L LS o | BIDT__ |
! 1 ! ' ' cc25 NM T — —
: | g TPCH : RC30 ' ' DGND DGND
© 1 « w ' ' N.M.
] 2 "} 2 2 RC51 ] — RObOI‘OCk
@ @ @ ) ) = [Title
! w [} —u w ! | ' DGND i i
' Y DGND | " H Tanos-S-C:MCU GD32F303VCT6
: 1 : DGND DGND ] ] ize Document Number =
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2

VD%DLL

| CA2 HP¥CC CA1 | % CA108] | % VRP CA3 I I I | %
2 1] 2 3
DRAM GND gl I 11 2l A HPCOM CA109) | 2 e |
cAs I VCC,DRAM VDDZst VDD-CPU — gl AVCC @ HPCOMFB 2 o
O]
= VRAZ T
—_ l l l l T| VRA1 CA7
DGND o o o o|= ol olela o[~ o|< o ofn| ool ~l~le
e e - i M o e M , b o et tol ba e cRR i o = S| @EfEE S e
HPL  [14] SPK Audio Source
o) post GA—MNlpess 14 eoyoay [egereesyoa-laonewyoar]e 3 28523295 82 Z%EP &3 ;; HPR [14]  Shielding by Ground :
[10] DCKE1 J—UDCKE1|‘? 22332322 | 000909099990 | 22222aan | 29 440000040000004002232344000222222222| 55 86385 Scg "z B R et
to] pobTt KA4—LHpopTil § EXExEx | 5292999999 SGSGGTGT| GO ZZzzzz222222222222222222200060000000| << S9&Q HPOUTL o
10] D150 e o G56668 | 2444444434 ddadddadal oo 006000000060 00060000680600 2T LPOUTR |16 X24MIN LCA8 || ||'5
1oy [15:0] <=\ > 306000 | 80ccoccoca| agacasaa| > T T il |18 Avce
DA M1 | 1, $9888¢ [57777rmEz| 2mmemes MICINTP (1T XA1
DAl __ M M16 2
DQ1 MICINN [ X . |
gg t DQ2 MIGIN2P _xmé Shielded by GND 3
DQ ba3 MICINN 14X RA10 cat0 | cat1
=0 o4 Vo [t ) X24MOUT |8
= VDD-SYS | VDD-CPU GND AUDIO s, i
Do Us | bQ7 LINEINL 575X X32KIN 1l |2
e Q8 LINEINR [~ 11 g = —
Gz DQ9 - -
DQ U L15 SRA17
Do 75| DQ10 PHONEINP [R5 Spiaided by GND XA2 DGND  DGND
DA R5| DQ11 PHONEINN [—yza2X cAT3
DO DQ12 PHONEOUTP [-rsX xa2kout RATT s
Dati Pz DQ13 PHONEOUTN [—>X _| |_| l'g
DQ14
DQ
DQ15 F
[10] DQSO DQSO PB7/PCMO_DIN/PB_EINT7 :5 ; AP-MCU-TCK  [2,5] VCCAI0
[10] DQSON R1| DQso# PB6/PCMO_DOUT/PB_EINT6 [~ 15 AP-MCU-TMS  [2,5] &
[10] DQs1 71| DSt PB5/PCMO_CLK/PB_EINT5 [~G72X
[10] DQSIN No| DQST# 0O PB4/PCMO_SYNC/PB_EINT4 7 1
[10] DQMO T5| DaMo PB3/UART2_CTS/PB_EINT3 [~F77 AP-UART2-CT [6]
[10] DQM1 &1| Dam1t on PB2/UART2_RTS/PB_EINT2 (515 AP-UART2-RT [6] CA14 ——cat1s ——cate
[10] DCK G2 DCK [a'd PB1/UART2_RX/PB_EINT1 [~G17 AP-UART2-RX [6]
[10] DCKN DOK# PBO/UART2_TX/PB_EINTO AP-UART2-TX [6]
[10] DCKE DA £4| DCKE Q
= DAO
oAl Bt b [a) PG13/PCM1_DINPG_EINT13 [-org 5> AP-INT-MCU  [6] £
DA 3| DA2 PG12/PCM1_DOUT/PG_EINT12 [—G1gX =
BA b| DA3 PG11/PCV_CLK/PG_EINT11 [~17X DGND VCC.DRAM
DA F1] DA4 PG10/PCM1_SYNC/PG_EINT10 75X
DA AT | DAS PGY/UART1_CTS/PG_EINT9 51X
DA7 G4 | DAG PGB/UART1_RTS/PG_EINT8 517X ,
[10] DA[15:0] <(ommme DA B1| DA7 PG7/UART1_RX/PG_EINT7 [—a77 K LDS-UART1-AP_RX [2,20]
5 DA8 PG6/UARTT_TX/PG_EINT6 LDS-UART1-AP_TX [2,20] CA18 CA19 CA20 cA21 cA23
A F4 B
DA E2 | DA9 PG5/SDC1_D3/PG_EINT5 |&; WL-SDIO-D3  [12]
DA G2 | DA10 Q.  PG4/SDCI D2IPG_EINT4 514 WL-SDIO-D2  [12]
DA £7 DA11 PG3/SDC1_D1/PG_EINT3 [a13 WL-SDIO-D1 [12]
DA F3] DA12 PG2/SDC1_DO/PG_EINT2 |g WL-SDIO-DO0  [12] -
DA c1| DA13 PG1/SDC1_CMD/PG_EINT1 [—x WL-SDIO-CMD  [12] -
DA E3 | DA14 PG0/SDC1_CLK/PG_EINTO WL-SDIO-CLK  [12] DGND
DA PA-SHDN  [14] VDD GPU
[10] DWE DWE PHY/SPI0_DIN/UART3_CTS gg
DRAM (o] pcas DCAS PH8/SPI0_DOUT/UART3 RTS USBD  [13]
[10] DRAS Na | DRAS PH7/SPI0_CLK/UART3_RX
[10] DCS DCS PH6/SPI0_CS/UART3_TX cA27
DBA0 3 | bBAO T PHS/TWI1_SDA TPA31 cp24  _ICA2 CA26 CA29
[10] DBA[2:0] <Ko DBAZ Ha | DBA1 PH4/TWI1_SCK TPA32
3| DBA2 [- % PH3/TWI0_SDA
[10] DODT §§ &3] DoDT PH2/TWI0_SCK
o RA11 [10] DRST " Dbza __Rs | DRST PH1/PWM1 ; BLUE_LED_CNTL [2,23] —
gl |—'Wv—M4 DZQ PHO/PWMO AP_LDS_PWM  [2,20] -
e 110] DVREF <& DVREF DGND
PL11/PL_EINT11
[3] USB-DMo ¢———e— USB-DMO PL10/PWM/PL_EINT10 VDDSYS
[13] USB-DPO_<K—j757| USB-DPO PLO/TWI_SDA/PL_EINT9
TPA298j USB-DM1 a PL8/TWI_SCK/PL_EINT8 WLWAKEAP (12
TPA30 USB-DP1 PL7/JTAG_DI/PL_EINT7 - . CA36
L2 o0 QL  PLEUTAG DOPL EINTG ; WL-PMU-EN  [12] CAst  _lcAs2  _[cA33  _[CA34
— vcec-usB vce-Use (%2) PL5/JTAG_CK/PL_EINT5
- o 115 D PL4/JTAG_MS/PL_EINT4
DGND 3| |W| X157 HSIC-STR PL3/UART_RX/PL_EINT3 [{j77—>? USB-HOST-IN  [13]
2 ="~ HSIC-DAT PL2/UART_TX/PL_EINT2 [Fp1—————OTPAS —
N12 PL1/RSB_SDA/TWI_SDA/PL_EINT1 —;; PMIC-SDA  [9] Debug Port -
VDD-SYS O VCC-HSIC PLO/RSB_SCK/TWI_SCK/PL_EINTO PMIC-SCK  [9] ebug Pol DGND
2 X24MIN__ U4 SDCO-CLK _RA14
g |—| l—] X24MIN SbcoTs RATBVWV— TPAS
sl cA —X24MOUT_T4 155 avout PC16/ND_DQS/SDC2_RST S; ND-DQS  [11] — YW ' TPA15
M5 PC15/ND_DQ7/SDC2_D7 [ag ND-DQ7  [11] TPA16
VCC-PLL O VCC-PLL (@) PC14/ND_DQ6/SDC2_D6 [~gg ND-DQ6  [11] = b
o X32KIN  R17 PC13/ND_DQ5/SDC2_D5 [—ag ND-DQ5  [11] 2 }E 2 p—
g ——5KOUT R16 | X32KIN (%] L PC12ND DQ4/SDC2 D4 ND-DQ4  [11] 2 2 =
a CA39 X32KOUT R16 B9 ND-DQ3  [11 DGND
RTCVIO M13 | X32KOUT o [V PC11/ND_DQ3/SDC2_D3 [a1q 11
R15 | RTCVIO PC10/ND_DQ2/SDC2_D2 [g7q ND-DQ2  [11]
X——— X32KFOUT < PCY/ND_DQ1/SDC2_D1 [~a77 EB'BS& H H o p—
- PC8/ND_DQO/SDC2_D0 - = =
CA40 VCCRTC VP R, B/LVDS e PC7IND RB1 515 ;; ND-RB1  [11] DGND  DGND
2 PC6/ND_RBO/SDC2_CMD & ND-RBO  [11]
gl |W| wo g2 PC5/ND_RE/SDC2_CLK TR WA ND-RE  [11]
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UA2

AP_5V
RASS VCC-3V0 ELDO Power Source (Optinal for WL Power)
AP 5V: from MCU Control WA 55 [ o LA1 [} A46 VCC:3V0 VCC:DSI VCC:NAND VCC-OTG VCC-Gyro VCC-WL_IO VCC-CARD
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8] RESET-N <& PWROK g 9 ? I VCC-RTC
ESDA12 CA120 VCC-RTC NS TR i
2 | cass|| Q vce-RTc 3V0 46 Q' PONDS
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60 8 ooz [2 — ELDO2 Original: DVDD1V8-CSI/1V8
GND )
ELDO3 |2—X

DGND

‘ Roborock
B Tanos-S-C:PMIC: AXP223
ize Document Number ev
A3 | <Doc> rBZ
Date: Tuesday, January 18, 2022 E.u« 9 of 25




/—>> DQ[15:0] [8]

DQ6
AO DQLO 7 _Dbail

A1 DAL /75 ————Fo1 —
A2 DQL2 ng

A3 DQL3 A3 Dar
A4 DQL4 e Doz
A5 DQL5 62 Da5
A6 DQL6 A7 Da3
A7 DQL7 ™7 — Dao
A8 DQUO c3  Daiz.
A9 DQU1 cs  Das
A10 DQU2 c2  Dais.
A1 DQU3 A7 Dail.
A12 DQU4 DO >> DCK [8]
A13 DQU5 Fes————Bo10" ] . .
A14 DQU6 —88]2 Differential Pair: 1000hm

[8] DBA[2:0]<X A15 DQU7 .M.
oK >> DCKN [8]

BAO cK
DCKN
BAT CK#
DQSO
BA2 pasL D . o
DasLA o s [?8]] Differential Pair: 100ohm

WE DQSU DQS1 . . .
RASH DQcéu# BSASABN Dggm [8[]8] Differential Pair: 1000hm
CAS# DML —DQ,\M;; DQMO [8]

Cs# DMU [————— DQM1  [8]

CKE NCH1 DODT1 DODT1 > popTt (8]
VREFCA  NC#2 Bgﬁ% Dest

. VREFDQ  NC#3 >> DCS1 [8]
Shleldded by GND — 1 0oDT NC#4 RA34,VV\’ DCKE1

—CAT74 DRST

VCC-DRAM

>> DCKE1 [8]

VDDQ#1  RESET
VDDQ#2 ZQ
VDDQ#3
VDDQ#4
VDDQ#5 VSSQ#1

§RA36

DRST [8]

VDDQ#6  VSSQ#2
VDDQ#7 VSSQ#3
VDDQ#8 VSSQ#4
VDDQ#9 VSSQ#5
VDD#1 VSSQ#6
VDD#2 VSSQ#7
VDD#3 VSSQ#8
VDD#4 VSSQ#9
VDD#5 VSS#1
VDD#6 VSS#2
VDD#7 VSS#3
VDD#8 VSS#4
VDD#9 VSS#5
VSSH6

VSSH?

VSSH8

VSSHo

VSS#10

VSSH#11

DDR Layout Note: VSSH12

(1) Decouple Capacitor Close to UA3 Pins

(2) vDD, VDDQ Trace Width>20mils(from power plane)

and gap with others>20mils

(3)Trace Impedance:
(a) Single-ended signal trace are to be 50 ohm+-10%.
(b) Differential signal trace are to be 100 ohm +- 10%.
(4) Differential clocks CK, CK#
(a) Differential line length match: within +- 25 mils; Roborock
(b) Trace length with DQS and DQS#: within +- 10 mils Tanos-S-C:DDR3

Document Number
<Doc>

Tuesday, January 18, 2022 [Sheet 10 of 25
1




ND-DQS

ND-DQ7

ND-DQ6

ND-DQ5

ND-DQ4

ND-DQ3

ND-DQ2

ND-DQ1

ND-DQO

Nand Flash

VCC-NAND
[e}

Hob

ND-RBO

ND-RB1
ND-RE

[Ce] [e] N o] [&,] B

ND-CEO

ND-CE1

ND-CLE
ND-ALE
ND-WE

VCC-NAND

VCC-NAND
[e]

VCC-NAND

DGND DGND

VCC-NAND
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WL-SDIO-D0
WL-SDIO-D1
WL-SDIO-D2
WL-SDIO-D3

[8] WL-SDIO-CMD
[8] WL-SDIO-CLK

[8] WL-PMU-EN
[8] WL-WAKE-AP

Shieldded by Ground
D

VCC-3V
C%30

§ RA54
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UA6

SD-DO

SD-D1
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SD-CMD
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[&]
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N.M.
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NC2
NC3
NC4
NC5
NC6

NC7

NC8

NC9

NC10
NC11
NC12
NC13
NC14
NC15
NC16

WL_HOST_WAKE

. ]
50 ohm Impedance-controlled

2.4G IFA Antenna
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§RA84
Low Active

j_ > USB-HOST-IN  [8]
CA122

USB_ENABLE RA86

ESDA11

USB OTG CONNECTOR
JAS

VBUS

DM
USB-DMO

AANY - USB-DMO  [8]

e USB-DPQ >g§uss-opo 8]

DP 2 g
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ID X

DGND DGND
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RA56
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RA59
WV

X ESDA3

(8]
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[8] HPL <(ebiEh
(8] PA-SHDN ((—PA-SHDN

-IN

SHDN —
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Circuit[—]
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Reverse

LEFT_M_MODE

Forward

Stop VM Trace Width > 40mils
D

LEFT_M_PHASE Charge Pumj

PWM
Frequency: 12KHz JM2

Motor+
(Red)
Motor-
(Black)

Gate Driver . | GND
(Brown)

[24,5] LEFT_M_PHASE > IN2
100K
= Core Logic

DGND DGNI

[2A5] LEFT_M_MODE AN RMI4 IN1 %— : LEFT 0DO
Forward PWM Control

Encoder
(Blue)

Orsfrgve)

Drop Key

1
DGND DGND Drop Key
DGND

Motor Current Av=25 RM53

ADC Votage = x 0.1 x (1 - PWM Duty ) x Av
9 IEI ( y) 3.3V/0.33R*10=1A

Differential Trace and
Shielding by GND Shieldded by Ground ¢
G RM56 ~

RM52
[27,5] LEFT WHEEL | GT—/W\,——L
Right Wheel Motor Current Detect

CM13
ADC Port

3V3P TPM8
@)

Walking Wheel off the
Ground Detection

[2,5] LEFT_WALK_DET <1 VWA

ESDM2 X

43
TPM20

(P LEFT_ODO
[27.5] LEFT M_FG < ——ARM404 =
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Reverse
RIGHT M MODE

Forward Stop

VM Trace Width > 40mils
D

RIGHT_M_PHASE . Charge Pumj

PWM
Frequency: 12KHz JM1

[—RIGHT M _PHASE [2.5}\ Ru1 o
% Motor+
100K 2 (Red)

= Core Logic
Motor-
(Black)

Gate Driver /| RM3 5 GND
DGND Vv (Brown)
4

Right ODO Encoder

(Blue)

Orsfrgve)

D RIGHT M MODE [2",% RM4 Nt
Forward PWM Control wc%_

TPM2

5V0_M O

Drop Key

1
Q DGND DGND Drop Key
Motor Current Av=25 J—
Gl

ADC Votage =[Im]x 0.1 x (1 - PWM Duty ) x Av

Differential Trace and

Shieldded by Ground 3.3V/0.33R*10=1A
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I5 vy

Shielding by GND
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RM26 -
[22,5] RIGHT_WHEEL_I< T—'\N\/———<
Left Wheel Motor Current Detect oM6
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ADC Port I TRy

Walking Wheel off the DGND
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%P RIGHT_WALK_DET
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Trace Width > 80mils
D

BVDSS=-30V
Rds-on=15mohm
3 ld(max)=21A
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GND
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CPF2 CF13

+
T 1
DGND DGND
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JF1

o RF12
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baHD

Star Ground Point

FAN_PWM_CNTL [2A,5] P
PWM: 300~300KHz "

Differential Trace \
N

Shielding by GND
D

to MCU HS Capture Port FAN_I_FB [2A,5]
[T > FAN_FG [27,5] ADC Port

DGND Motor Current
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FAN Motor Driving Timing
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FAN Motor Current Detect
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VBATT

RB37
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VBATT
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DGTND DGTND 3 3 RB14 DB4
1(ON) EE Star Ground Point
) :|w - 1300mA Current Limit
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PWM
Frequency: 12KHz
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I
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Shielding by GND
D
Motor Current Av=25
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|
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-

Differential Trace and ‘~
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RS27
VWA
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500Hz, Duty: 30%
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> LDS_BUMPER  [24,5]

I )
DGND

Breathing light
ERROR LED 9 lig
5%/0 5V0
RI16 RI18
D
[2*5] STATUS_LED_1 Q2
DGND  DGND
Qi3
[25] STATUS_LED_2 RI29 Qs 0
RI31 CHARGE_LED  [2%5]
RI3
¢ DGND  DGND — —
DGND  DGND
B
3V3P
DUSTBOX
TP Ri13, _—
Shielding by GND
? NM WIFI LED LDS_Bumper Reset Key S
RI14 o
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C'i NM. CIs ESDH ——— >RST_MCU [2A5]
GND 1_| | bonp 3y3P
M N . ! DustBOX S I
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p— p— p— AP_5V RST 6 TPI4 Rig
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5VOA

Bumper Detection x2

5V0A
H3 JR2B 3y3p 3v3P JRIC H5
RH1
! 9 9 4_||' oono Tpiz S MY TRH15DGND ! | 1 9 9 =
RH16 RH2
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DGND DGND — =
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Left Bumper pene pene .
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JH1
—L CH3 J—CHA
. vee 9 1 :I: l 3v3p
- DGND RH6
Vo 9 2—| DGND TPH3
5
RH7
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j— ESDH1 CH5 l
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i T
— DGND  DGND DGND
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VBATT PUMP_VIN PUMP_BOO
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M PUMP_EN YA
. . D—‘ 1N 5 pH 2 AN N> 1 8 WMoto+ | 4
L. - v S S S e
28,51 PumP_oN[__> WA EN PUMP_OUT CH13 CH14 CH15 CH16 y 4
_L 10 6 PUMP_FB )
N.M. ss VSEN ~ 9 Moto-
RH12 EEEE] l l i l N
Enable threshold Close:1.1V/ Open:1.3V H20 coMP 5655 o ™ ™ T T N.M. e
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N — N.M. P DGND
— = i A RH14H\AA —
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