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U1A u1B
K £ ROUTE USBOPN AND
TRCLK_SSCL_SSCK_TX01_VCO_GP0 5 GPIo0 GPIO4T £ M5SCL_MSSCK_1281CK_RX01_GP47 USBOPP AS 90 OHM AP4_USBN m‘; USBOPN voop B voop
TRCO_SSDA_SMOSI_TX23_VCO_GP1 Mz GPIO1 GPIO48 5 M5SDA_MSMOSI_I2S1DAT_RX23_[2S1DOUT_GP48 DIFFERENTIAL PAIR AP4_USBP USBOPP 10
TRC1_SMISO_TRIG1_RX01_VCO_GP2 5 GPIO2 GPIO49a1g MSMISO_1281WS_RTS01_GP4g vooH! M9 vopH
TRCZ_SCEn_SWO_RX23_GP3 M3 GPIO3 GPIO50[ A PDMOCK_SWTRCK_RTS23_TE_GP50 ROUTE MIPI_CLKN AND o13 Mo
TRC3_SINT_32KXT_RTS01_I2S0DIN_GP4 Ko | GPIO4 GPIO5157p PDMODAT_SWTRO_CTS01_GP51 MIPL CLKP AS 100 OHM MIPI_CLKN Hi3| MIPI_CLKN VDDH2[———— VDDH2
MOSCL_MOSCK_I2S0CK_RTS23_GP5 L6 GPIO5 GPIO525; PDM1CK_SWTR1_CTS23_VCO_GP52 DIFFERENTIAL PAIR AND 50 wipi_cLkp MIPI_CLKP B4
MOSDA_MOMOSI_I2S0DAT_CTS01_I2S0DIN_GP6 Mg| GPIO6 GPIOS3[&1g PDM{DAT_SWTR2_TX01_GP53 OHM SINGLE ENDED TRACES 13 - vDDA 24— VDDA
MOMISO_I2S0WS_CTS23_GP7 GPIO7 GPIO54| PDM2CK_SWTR3_TX23_GP54 MIPI_DON MIPI_DON
CMRF1_M1SCL_M1SCK_GP8 S GPIO8 GPIOS5| S S PDM2DAT_SWTRCTL_RX01_GP55 ROUTE MIPI_DO/1N AND MIPI_DOP i@ MIPI DOP voptel™M2 fvopis
CMRF0_M1SDA_M1MOSI_GP9 E6] GPIO9 GPIO56[ b PDM3CK_SWO_RX23_GP56 N DO{iF, A 100 oM J13 N B12
CWINO_M1MISO_TE_GP10 £47| GPIO10 GPIOS7| PDM3DAT_SWO_RTS01_VCO_GP57 DIFFERENTIAL PAIR AND 50 p| piN X13| MIPLDIN VDDAUDAFE12 | VDDAUDA
CMIN1_I2S0CK_RX23_GP11 ca| GPIO11 GPIO58 RTS03_GP58 OHM SINGLE ENDED TRACES  p| pip MIPLD1P 12
ADC7_I2S0DAT_TX01_CMRF2_[2S0DOUT_GP12 b5 | GPIO12 GPIOS9I CTS01_GP59 - VDDAUDD-E12—— VDDAUDD
ADC6_12S0WS_TX23_GP13 D6 | GPIO13 GPIO60 K TX0_CTS3_GP60 A1 A13 o
ADC5_MILCK_RX1_I2S0DIN_GP14 E5| GPIO14 GPIO61 [ MBSCL_M6SCK_TX23_I3CMOSCL_I2S1CLK_GP61 LPADC_DON_SEO At LPADCDONSEQ LPADC VRE It J|.eno
ADCA4_MILREC_RX3_REFCLKEXT_GP15 57 GPIO15 GPIO62[ 75 MGSDA_MBMOSI_I2S1DAT_RX01_I3CMOSDA_I251DOUT_GP62 LPADC_DOP_SE1 A12 | LPADCDOPSET - 0.1uF ]
ADC3_I281CLK_MILDAT1_RTS1_GP16 54| GPIO16 GPIO63~gg MBMISO_CKO_I2S1WS_RX23_TE_GP63 LPADC_DIN_SE2 12 | (PADCDINSE2 { LPADC_REF
ADC2_I281DAT_MILDAT2_RTS3 1281DOUT_GP17 b3 GPIO17 GPIOB4I 4 MSPI00_32KXT_RTSO_DISPDO_[2S1DIN_GP64 LPADC_D1P_SE3 LPADCD1PSE3 At R
ADC1_I281WS_CTS01_GP18 D2 Griots GPIOB5 4 MSPI01_32KXT_CTS0_DISPD1_GP65 SIMOBUCK_SW —
ADCO_CTS23 12S1DIN_GP19 =1 GPIO19 GPIO66 g MSPI02_CKO_TX0_DISPD2_GP66 a2 L 2200
F GPIO67[ 5 MSPI03_CKO_TX2_DISPD3_GP67 SIMOBUCK et SIMOSWSEL
M7SCL_M7SCK_SWO_RX01_I3CM1SCL_GP22 F2| GPIO22 GPIO68g; MSPI04_SWO_RX0_DISPD4_GP68 - a3
M7SDA_M7MOSI_SWO_RX23 _13CM1SDA_GP23 5| GPIO23 GPIOB9 ¢ MSPI05_32KXT_SWO_RX2_DISPD5_GP69 [V o o] e —, e
M7MISO_SWO_RTS01_GP24 Ka GPIO24 GPIO70[& MSPI06_32KXT_SWTRO_RTSO_DISPD6_GP70 83
M2SCL_M2SCK_DSPTMS GP25 4 GPI025 GPIOT1G MSPI07_CKO_SWTR1_CTS0_DISPD7_GP71 [V ol Y - S a——/,), R}
M2SDA_M2MOSI_DSPTCK_GP26 Ma| GPIO26 GPIO72[ 5 MSPI08_CKO_SWTR2_TX0_DISPD8_GP72 e
M2MISO_DSPTCK__[2S0DIN_GP27 £3| GPIO27 GPIO73[j12 MSPI09_SWTR3_TX2_DISPD9_GP73 vDDF F&2—VDDF
SWO_VCO_IS20CK_DSPTDO_GP28 F4 GPIO28 GPIO74 1z MSPI20_QSPIDO_RX0_DISPD10_DSPISD_GP74 o
ITRIGO_VCO_I2S0DAT_CTST_DSPTRSTN_[2S0DOUT_GP29 Ga| GPIO29 GPIO75( (15 MSPI21_QSPID1_RX2_DISPD11_DSPIDCX_GP75 vops & vops
TRIGT_VCO_I250WS_TX0_DSPTDI_GP30 M| GPIO30 GPIOT6[ 71 MSPI22_QSPID2_RTS0_DISPD12_GP76
M3SCL_M3SCK_TX2_GP31 1| GPIO31 GPIO77[ 17 MSPI23_QSPID3_CTS0_DISPD13_GP77 32,000 MHz
M3SDA_M3MOSI_RX0_GP32 K1 GPIO32 GPIO78 W17 MSPI24_QSPISCK_DISPD14_DSPISCK_GP78 Y1
M3MISO_CKO_RX2_TE_GP33 31| GPIO33 GPIO79 K10 MSPI25_SDIFD4_SWO_DISPVS_DISPSDI_GP79 4 3 c13
M4SCL_M4SCK_SWO_TX0_GP34 H1| GPIO34 GPIO80 19 MSPI26_CKO_SDIFD5_SWTR0_DISPHS_GP80 ND4 XI32M
M4SDA_M4MOSI_SWO_TX23_GP35 1 GPIO35 GPIO81ITg MSPI27_CKO_SDIFD6_SWTR1_DISPDE_GP81 — ‘ 1 D13
MAMISO_SWO_RX01_GP36 Hi1] GPIO36 GPIOB2[Rg MSPI28_32KXT_SDIFD7_SWTR2_DISPPCK_GP82 o2 = X032M
MSPI10_32KXT_RX2_DISPD15_GP37 F12| GPIO37 GPIO83(jg MSPI29_32KXT_SDIFCMD_SWTR3_DISPSD_GP83 o s l
MSPI11_SWTRCK RTSO DISPD16_GP38 511 GPIO38 GPIO84( g SDIFD0_GP84 oD i
MSPIT2_SWTRU_RTSZ DISPD17_GP39 G111 Cpi039 GPIOES, SDIFD1 GP85 4pF == 4pF
MSPI13_SWTR1_CTS0_DISPD18_GP40 F13 | Spi040 GPIOS6| E;" SDIFD2_GP86 6pF CL crystal DNP | DNP =
MSPI14_SWO_SWTR2_TX0_DISPD19_GP41 P11l GpIO41 GPIO87 SDIFD3 TE_GP87 | L7 \vpbpusBoPo
MSPI15_SWTR3_TX2_DISPD20_GP42 5'1 GPIO42 GPIO88| ?1)0 SDIFCKO0_GP88 32MHz crystal load VDDUSBOPY
MSPI16_SWTRCTL_RX0_DISPD21_GP43 S5 GPI043 GPIO8Y) DISPCM_GP89 caps are integrated, vopusssd-KT—— vpDUSB33
MSPI17_SWO_RXZ_DISPD22_GP44 o12] GPIoas GPIOS0 21 VCO_GP90 but ~recommended 319 vss1s
MSPI18 32KXT_TX0_DISPD23_GP45 D GPIoas GPIO9 & VCO_GP91 to keep option 8131 Vssauba LPMICBIASI B LPMICBIAS
MSPI19_CKO32M_TX23_12S1DIN_GP46 GPIO46 GPIO92Fi1g VCO_GP92 for external caps. VSSAUDD
K3 GPIO93I g VCO_GP93 55| vssauss at
SWDCK_TX01_GP20 §§7JB GPIO20/SWDCK ~ GPIO94[—j VCO_GP94 t— g5 VSS X1
SWDIO_TX23_GP21 ————— | GPIO21_SWDIO  GPIO95 GP95 B2 | VSSA
GPIO96 &5 P96 VsSSP xo 28
GPIO97 7 gggg Y2
GPIOg
GPIO9 GP99 GND AMAP42KP-KBR 20005
GPIO100 GP100 N
GPIO1015 GP101 32.768 kHz
GPIO102 gmgg co L oo
A6 GPIO103~ 5 r—-- - - - T T TS T T T T T T T T oo T T oo e e 1 T T
nRsT << ' RSTN GPIO104] GP104 6pF 6pF
| Push Buttons VDD_DBG !
| | GND GND
D co AMAP42KP-KBR | |
PESD5V0X1UB 47000F o _______ SB1 RS
r L 100k Wi |
|
L L : POWER SUPPLY CONNECTIONS ! : ADC_12STWS_CTS01_GP18 <<41Q_D 2 DNP 1 3 :
GND GND i c12 - ‘ 2 4 + |
VDDP  22uF  VDDF | KSC441J 70SH LFS —
! ! VDD_DBG GND !
o o [ |
| [ |
| DECOUPLING CAPACITORS - - 82 R6 |
| [ | 100k Sw2 |
| | q D 1 | 3
| PLACE CAPS AS CLOSE AS POSSIBLE TO CHIP | ‘ VOD_MCU \VoDP VODH VDDA | | ADCO_CTS23_2S1DIN_GP19 & 1 2 DNP i
| VDDUSBOP9  VDDUSB33  LPMICBIAS VDDC ~ VDDC_LV ~ VDDF vDDS - o ‘ 2 4 +—4L |
| ! KSC441J 70SH LFS =
‘ Lol VDD_MCU [ oo |
‘ c21 c22 c23 | c cor c25 c6 | \__ _ ______ - __ L !
| 220F 2.20F 2.20F == 2.20F 2.20F 2.20F 2, _____-__-__-_--_--_-----_-_ -~ --°"°""°" """ """~~~ "°"""°"""--Z7°"°"""/"=77=°7°
T T T T T T T T T T T T T T T r-- T T T TS TS T oo [
| ! !
| T T T T T ‘ | Stand-Offs || nRST Push Button o TEST POINTS |
| I |
| — = [ ss2 P! I P8 |
GND GND 4.5MM_SWAGE_5MM_H 4.5MM_SWAGE_5MM_H ! P! VDDF
| ! *
! .o DNP L VDD_MCU L
| | !
! [ ! : ! : Y |
VDDP VDDH  VDDH2 ~ VDDA  VDD18  VDDAUDA VDDAUDD | | R7 | vooe o
: I I I I I I I | : | : o ‘ : |
1 3
| NRST((: |
| c13 cl4 cts cte c17 c18 c19 b | | ! .
| 1.00F 1.00F 1.00F 1.00F 2.20F 2.20F 2.20F [ [ 2 4 [ P02: Apollo 4 Plus MCU
| T T T T T T T [ fssim SWAGE Ss4 [ | KSC441J 70SH LFS| — ! AMBIQ
. 5MM_H 4.5MM_SWAGE_5MM_H | GND | . .
| = = - = = - THIS DOCUMENT CONTAINS Ri PI
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oV ault ct SB4 r 8v !
1.9V REGULATOR -9V Defaslt. Comnect sa¢ for 1.8 | | 3.3V REGULATOR
™2 P! ™3
TESTLOOP_LP P! TESTLOOP_LP
VDD_5V u2 ® o vOD_18V | 1 VDDV U3 ® o VDD_33v
T LD39100 l Lo T LD39100
6 4 6 .
VIN  VOUT I VIN  vouT| 3:3V_QUTPUT
] 5 I ™
Z|EN AU L > EN  ADJ
o8 Z{eND PG Ro | 29 Z{eND PG
1.00F TPAD 13.7k [ 1.00F TPAD
= = a1 [ =
= GND 220F | = GND
GND | : GND
I
I
I
I
I
I
I
I
I
I
I
I
I
e Do
GND , T TTTTTTTTTTTTTTTTTTTTTTTTT
R
1.8V LOW NOISE SUPPLY | !
I
b
VDD_33V | VDD_EXT  VDD_1.8V VDD_MCU
voDAUDA || 3 VDD_MCU
TPS7A0218PDONR VDD18LN_TPS (. ; 2 T
4 I 3 4
N ouT U 2 Lo s &
3 c34 SB16 ! 7 8
i c35 EN 1.0uF : | © ] l
1.00F 2 5 VDD_5V
| - - X
GNDPAD I voo3av onp DR GND
— — = = : !
GND GND GND GND Lo
I
! e
USB SUPPLY CONTROL  vop 33v .
VDDUSB33 : :
VDD_MCU_TRACK Q0D 230-0hm  Typ. : B : :
uts I
TPS22976 SB13 e ||
14
e VINI_1  VOUT1_1—73 O1uF 1
R VINT 2 voUT1 2 I
12C72 GND D
VDDUSB33EN_GP103 cT1 W{D}pF—WGND vooussoPe | | 1
VDD_0.9v VIN2_ 1 VOUT2_1 [ GND
. 19
R4 VIN22  VOUT2 2 ! 2 I
1.0M
1073 oND SB11 [
cr2— [16ND ypp 5y cr
- 4 1000pF
= VBIAS 0MF |
GND Do
c78 =
1.00F GND : :
VDD_MCU_TRACK L I
GND ! :
I
R52 I
1.0M D
DNP
VDDUSBOPYEN_GP101 Lo
I
R58 I
1.0M L
I
I
I

I
I
TP5 |
TEsTLoOP |
TP6
Testloop !
TP7 I
TesTLoOP |
I
I
I

TP4
TESTLOOP_LP
DNP

VDD_0.9V
VDD_3.3V u4 T
“’ LD39100
6
11 VIN vouT
l TTEN ADJ
c30 Z{GND PG
2.20F TPAD

— C33
2.2uF

VDDUSB33

o

TPS22919
1

-0 0~
J: HDR_2X5

GND  GND

0D 24-Ohm Typ.w/

u16

VDD_MCU_TRACK

VDD18 VDDAUDA

RSS

VDD18

VDD_MCU_TRACK

|
! |
! |
! VDD_1.8V VDD_MCU VDDH2 |
| sB3 i
! vbp_EXT |
| SB5 SB6 |
gD ‘
! |
! |
! |
! |
|
‘ B8 VDDAUDD !
1 2 !
! |
! |
| VDDAUDA
‘ SB15 |
1 2 !
! |
! |
! |
L -
o e e -
| LED GPIO Solder-Bridges AT_33V
|
! R34
| 10.0k
|
|
i D3
‘ LED_BLUE
|
| AT_33v
|
! Q3
|
|

GP97 <<4G—D 5

|
|
|
|
|
|
|
|
|
|
|
|
MMBT3904LT1G R35 !
10.0k 10.0k |
! |
| VDD_MCU_TRACK |
~
|
! D4 |
| LED_BLUE
! SB37 > |
| M |
| TRIG1_VCO_1280WS_TX0_DSPTDI_GP30  <K——5—( H ) - |
! |
| «| Q4 |
R67 4 MMBT3904LT1G |
| VDD_MCU_TRACK | N
| 10.0k !
| AT_33V |
| VDD_MCU_TRACK i
! |
! |
SB38 R36 |
! 10.0k
I VCO_GP90 >>—2<]_D |
! |
| o |
| D5 |
| LED_BLUE |
| z |
|
! -
! |
| [ |
R69 4 ‘
| VDD_MCU_TRACK | N
| 10.0k VDD_MCU_TRACK ™ MMBT3904LT1G :
|
! |
! R70 !
! B39 10.0k |
! |
! |
! |
| |
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5V Source Select & USB Protection Circuit

|
|
‘ l
: " —— VBUS_AP4 |
VN |
| CON24_C_USB RA TH
‘ oLl pea— 800hm@100MHz |
SH2 A |
I GND‘\H % SH3| SH2 VBUS g3 4 4 ‘
| t SH4| SH3 VBUS|5; VCC  GND
| SH4 VBUS |
A1 3 2 !
! GND[A13 1102 1101 = |
| GND g7
| GND g1 PRTR5V0U2X !
| GND |
! DP1|-he D !
A7
| DN1 “ GND :
!
| bP2 Eg 1 ’ AP4_USBP |
‘ DN2 AP4_USBN |
A5 |
| cC1 g2 ‘
| ccz2 |
| % R16 R17
1+ |
| 1.2 5.1k 5.1k ‘
| e e
— — |
! TX?*:&% GND GND
| T2- |
| 11 !
RX2+ 810 |
| RX2- |
| 11 i
| RX1+ 810
‘ RX1- |

8 |
| SBU1 ‘
| SBU2 |
|

|
|
Ll |
r--r-r-r———>"""""""""""™>""*""™*""™*""™*"*"*"*""*""*>""~>"~"~"~">">"¥™”!W»¥/"=>"¥“"*”"=~"“~"=~"~"=~"=~”"=°” ¥ 7 |
| J-Link USB Connector |
| |
| |
| L VBUS_JLINK |
| —— |
| » — YY) |
! CON24_C_USB RA_TH 80ohm@100MHz |
[ A4 |
| LI F2| SH1 VBUS[ & us ‘
GND:[[—¢ Hs | SH2 VBUS|gg 4 1

! 1 Hal SH3 VBUS|g: VCC  GND !
| SH4 VBUS |
| A 2 |
| GND A1 1102 1101 = ‘

GND[§
! GND g1 PRTR5V0U2X |
| GND |
| A6 = |

DP1 A7 N
: o GND GND |

|

| op2| 28 | AT_USBP |
| DN2 AT_USBN |
| A5 |
‘ CC1(ge

ccz |
| |

R22 R23

! TX“:gé 5.1k 5.1k I
| ™1- - - ‘
| TX2+:§§ = = |
i e GND GND ‘
| 11 |
| RX2+ 810 ‘
‘ RX2-

11 !
| RX1+ 6840 |
| RX1- |
| 8 |

SBU1
! SBU2 !
| |

|
: VBUS_JLINK
|
| VBUS_5V u7 VDD_5V
| NCP380LMUAJAATBG

6 1
| IN  OUT|
! L«/w = z
| HDR_1x3 c37 EN (‘;Lrl"‘g 5
| VBUS_AP4 1.0uF R19 3 erxe 7 R49
! 10k FLAG PAD 22k
|
|
: swa D8
‘ JS202011SCON LED_BLUE
i NC1t 3

6 c1
! NO1 =
|
| A ez —
3 c2 N

: NO2 GND
|
|
|
|
|
|
|
|
|
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0B JLINK DEBUG OUT

u22-1

@f—\

PTEO/CLKOUT32K RESET|

ROUTE AT_USB_P AND

TDO/SWO
AT_PTE1_SWO PTE1/LLWU_PO
VREF_OUT/CMP1_IN5/CMP0_INS/ADC1_S|
AT USBP R77 Oohm  USBO.DP 4 DACO_OUT/CMP1_IN3/ADCO_S|
AT USBN Matched Length = 6 8228*3,\7
- R78 0ohm a

AT 33V

1
TCK/SWCLK

o8B

N AS 90 OHM
0SB ADCO_DPO/ADC1_DP3
DIFFERENTIAL PAIR DGO DMOADC T DMS ;
ADC1_DPO/ADC0_DP3 XTALSZ:é
ADC1_DMO/ADCO_DM3 EXTAL32
MK22FN128VLH10
0B JLINK DEBUG IN u22-3
AT33V Nk swelk 221 brao PTCO[ 5
21 pra1 PTC1LLWU_P§4s
JLINK_SWO 2 Piaz 2l 4
JLINK_SWDIO 26| PTA3 PTC3/LLWU_PT g
PTA4/LLWU_P3 PTC4/LLWU_P§-
20 pras PTC5/ILLWU_P9-
PTCOILLWU_P10-%,
PTA12 PTC7| 25
PTA13/LLWU_P4 PTC8 24
PTA18 PTCO| 25
B prate PTC10[ 2o
PTCH1/LLWU_P1127
5 PTBO/LLWU_P5 PTDO/LLWU P12
> PTBA s
AT_PTB2_RTS 35| PTB2 PTD1 29
AT_PTB3 CTS PTB3 PTD2/LLWU_P13
3 PTD3|
AT_PTB16_RXD Z0| PTB16 PTD4/ILLWU_P14go
AT_PTB17_TXD PTB17 565
%7 PTB18 PTD6/LLWU_P15g4
| PTB19 PTD7
MK22FN128VLH10
AT_33V
AT_33V

‘C_JLINK_nRST

JLINK DEBUG OUT

= AT_PTD5_SWCLK
— AT_PTD6_SWDIO

AT_PTD7_SWRST

MK22FN128VLH10

P05: Debugger

|
! |
! |
! |
1 2
| VDD_33V AT 33V VDD_1.8V | G—D |
i SB75 B85 ‘
| 1 2 VDD_EXT | 1 Q D 2 |
! |
e |
r--r—-——~>~>"~>"">"~>"~>~""~>""~>"~>""*>""~>""~>"~~"*>""~""~>"~>""*>"*~"~*""*>"~""*~"*>"~>"">">">”"”~”">">”"¥”"””"7¥"¥" =" =~ "~~~ — “—— — 7% 1
I J-Link SWD Connections and Level Translation AT33V  AT33V  ATVDDIO  AT_VDDIO !
|
: I c89 I cot I co2 co0 |
0.1uF 0.1uF 0.1uF 0.1uF
| AT_33V AT_VDDIO |
| T u18 = = = = |
| , NLSX5012MUTAG . 879 |
| 5] VL vee 1 2 !
2 7
! AT_PTD6_SWDIO ;ﬁ 1/0 VL1 &> 1/0 VCC1{5 :
! AT_PTD5_SWCLK 1/0 VL2 € 1/0 VCC2 SB78 !
| |
| onol2 1 G—D 2 S>SWDCK_TX01_GP20 |
| |
| AT_33V U AT_VDDIO |
i , NLSX5012MUTAG . 877 |
| 5 VL vee 1 AT SWO |
| R75 0ohm EN G—D K AT |
2 7

! AT_PTE1_SWO  ))———3 /O VL1${— 1/0 VCC1 !
| RE2 O onm 1/0 VL2 €—> 1/0 VCC2 ReT 0 ohm !
| 4 AT_VDDIO |
| GND |
| = AT_3:3V = C96 |
0.1uF |

[ AT_VDDIO
! SN74LVC1G07YZ! = !
| R79 A2 |

SB76

| 10k ‘ vee |
| AT_PTD7_SWRST ) AL AL o™\Y [ B2 1 G—D 2 { AT_SWRST |
| ‘ |
| onp 21 |
| |

|

|
|

|
|
: |
| AT 3.3V AT_VDDIO !
| u21 !
‘ , NLSX5012MUTAG sB80 !
| 5 VL vee :
! - — N JG_DH<MSSCL M5SCK_I2S1CK_RX01_GP47 I
|
| AT_PTBI7_TXD iig 1/0 VL1 §— 1/0 VCet |
| AT_PTB16_RXD 1/0 VL2 &—> 1/0 VCC2 SB81 |

| 4 2

GND 2 TX0_CTS3_GP60 |
l = ‘
|
! , AT_33V  AT_VDDIO  AT_VDDIO |

|
l co5 | I c8s5 I 14 css I c86 :

0.1uF 0.1uF 0.1uF 0.1uF 0.1uF

|
T | L L L €L
| AT_33V AT_VDDIO - - - :
| U20 |
| , NLSX5012MUTAG sB82 ‘
| 5 VL vee |
i — T EN ’—( H 2 ((RTS03_GP58 |
! AT_PTB3_CTS ;i 1/0 VL1 $— /0 VCC1 |
! AT_PTB2_RTS 10 VL2§&—> 10 vccz SB83 |

|
4 1G_D 2 |

GND < CTS01_GP59

: L |
|

|
|

|
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Arduino-Style GPIO Headers

J12
HDR_2;

10_FEMALE

HDR_MSPI06_32KXT_SWTRO_RTS0_DISPD6_GP70

2

HDR_MSPI05_32KXT_SWO_RX2_DISPD5_GP69

HDR_MSPI04_SWO_RX0_DISPD4_GP68
HDR_MSPI03_CKO_TX2_DISPD3_GP67

HDR_MSPI02_CKO_TX0_DISPD2_GP66

HDR_MSPI01_32KXT_CTS0_DISPD1_GP65

HDR_MSPI00_32KXT_RTS0_DISPDO_GP64

M4SDA_M4MOSI_SWO_TX23_GP35

M4MISO_SWO_RX01_GP36
M4SCL_M4SCK_SWO_TX0_GP34

PDM2DAT_SWTRCTL_RX01_GP55
SWO_VCO_IS20CK_DSPTDO_GP28
PDMOCK_SWTRCK_RTS23_TE_GP50
PDMODAT_SWTRO_CTS01_GP51

PDM1CK_SWTR1_CTS23_VCO_GP52

VbD_Mcu . VbD_Mcu M5SDA_M5MOSI_I2S1DAT_RX23_[251DOUT_GP48
MSMISO_I251WS_RTS01_GP49
VDD_EXT o [OR.2:6 FEMALE VBD_EXT MSSCL_MSSCK_I251CK_RX01_GP47
2 MESDA_MBMOSI_I2S1DAT_RX01_I3CMOSDA_[2S1DOUT_GP62
MISO_CKO_I2S1WS_RX23_TE_GP63
5> nRST MBSCL_M6SCK_TX23_[BCMOSCL_I251CLK_GP61
. VDD_MCU }
7 i l M7SDA_M7MOSI_SWO_RX23_I3CM1SDA_GP23
T VDB SV M7SCL_M7SCK_SWO_RX01_I3CM1SCL_GP22
GND VDDH2 GND
5
HDR_2x8_FEMALE
1 > CMRFO_M1SDA_M1MOSI_GPg
GPgs 2 ADC0_CTS23 12S1DIN_GP19 NIRF1 M1SCL M1SCK_GP8
GPg5 ADC1_I251WS_CTS01 GP18 CMINO_M1MISO_TE GP10
GPg8 ADC2_I251DAT_MILDAT2_RTS3_I251DOUT_GP17 CMIN1_2S0CK_RX23 GP11
GPgg ADC3_I2S1CLK_MILDAT1_RTS1_GP16 VCO_GP90
GP102 : ADC4_MILREC_RX3 REFCLKEXT_GP15 VCO_GP91
: 2 ADC5_MILCK_RX1_[2S0DIN_GP14 HDR_PDM1CK_SWTR1_CTS23 VCO_GP52
3 o014 SSADCE 12S0WS_TX23_GP13 HDR_PDM1DAT_SWTRZ_TX01_GP53
ADC7_I2S0DAT_TX01_CMRF2_I250DOUT_GP12

TRC2_SCEn_SWO_RX23_GP3

TF{M SMISO TRIG1 RX01 VCO GPZ
DR“PDMODAT_SWTRO_CTS0

TRCLK SSCL_ SSCK TX01 VCO GPO

HDR_PDM2DAT_SWTRCTL_RX01_GP55

0_GP94

TRIG1_VCO_[2S0WS_TX0_DSPTDI_GP30
HDR_SWO_VCO_ISZ0CK DSPTDO_ GP28

SBS57
SB58
1 2
(D
SB42
SB43
SBa4
SB45

PDM1DAT_SWTR2_TX01_GP53

SB46

GP101 <
SB60
GP103.¢(. ‘G_D 2
SB61
GP104 << ‘G—D 2

SOM7MISO_SWO_RTS01_GP24

&

J1
HDR_2x8_FEMALE
= M3SCL_M3SCK_TX2_GP31
M3SDA_M3MOSI_RX0_GP32
M3MISO_CKO_RX2_TE_GP33
VCO_GP92
1 VCO_GP93
1 = HDR_MSPI09_SWTR3_TX2_DISPD9_GP73
HDR_MSPI08_CKO_SWTR2_TX0_DISPD8_GP72
1 —O 0—7—7> HDR_MSPI07_CKO_SWTR1_CTS0_DISPD7_GP71
J10
HDR_2x8_FEMALE

S>TRC3_SINT_32KXT_RTS01_I2S0DIN_GP4

‘(HDR_PDMOCK_SWTRCK_RTS23_TE_GP50

g
>

>>TRCO_SSDA_SMOSI_TX23_VCO_GP1

<

‘(HDR_PDM2CK_SWTR3_TX23_GP54

>>MOMISO_I280WS_CTS23_GP7

CTS01_GP59

g

Connector Solder-Bridges

VDD18EN_GP104

' VDDUSBOP9EN_GP101

' VDDUSB33EN_GP103

>>—‘Q—DZH<HDR,PDMQDALSWTRCTL,RXO1,GP55

S HDR_SWO_VCO_IS20CK_DSPTDO_GP28
>>—‘<]—DZH<HDR,PDMGCK,SWTRCK,RTszajEispso
>>—‘Q_DZH<HDR,PDMGDALSWTRG,CTSM,Gps1
>>—‘Q_DZH<HDR,PDM1CK,SWTRLCTsza,vco,GPw
>>—1<]—DZH<HDR7PDM1 DAT_SWTR2_TX01_GP53
>>—‘Q—DZH<HDR,PDMQCK,SWTRaszz,GP54

RTS03_GP58
TX0_CTS3_GP60

MSPI00_32KXT_RTS0_DISPDO_I2S1DIN_GP64
MSPI01_32KXT_CTS0_DISPD1_GP65
MSPI02_CKO_TX0_DISPD2_GP66
MSPI03_CKO_TX2_DISPD3_GP67
MSPI04_SWO_RX0_DISPD4_GP68
MSPI05_32KXT_SWO_RX2_DISPD5_GP69
MSPI06_32KXT_SWTRO_RTS0_DISPD6_GP70
MSPI07_CKO_SWTR1_CTS0_DISPD7_GP71
MSPI08_CKO_SWTR2_TX0_DISPD8_GP72

MSPI09_SWTR3_TX2_DISPD9_GP73

High-Speed Header

Display Controller GPIO Solder-Bridges

SB56

>>—‘Q—D7H<HDR,MSP\noiaszLRTsm,D\SPDG,GPGA

SB55

>>—‘<]—D7H<HDR,MSP\01,32K><T,CTSG,D\SP01,GP65

SB30
2 >HDR_MSPI02_CKO_TX0_DISPD2_GP66

2 S>HDR_MSPI03_CKO_TX2_DISPD3_GP67

2 >>HDR_MSPI04_SWO_RX0_DISPD4_GP68

|—2 > HDR_MSPI05_32KXT_SWO_RX2_DISPD5_GP69

)—2—>>HDR_MSPI06_32KXT_SWTR0_RTS0_DISPD6_GP70

SB53

>>_‘Q_DZH<HDR,MSP\BB,CKO,SWTRZJXO,D\SPDa,GPn

SB54

>>_‘Q_DZH<HDR,MSP\ne,swmzsz,mspae,epn

2 S>HDR_MSPI07_CKO_SWTR1_CTS0_DISPD7_GP71

P06: GPIO Headers

R32 R33
100ohm 100 ohm 8
DNP DNP QSH-030-01-L-D-A VoD MCU
! VDD_5v
WV WV SH1 H2 T
1 2
MSPIL1, SWTRCK RTSO DISPD16 GPs v 1 R o
PIT3 SWTRT_CTSO_DISPD18_GP40
MSP\M SWO_SWTR2_TX0_DISPD19_GP41 DNP
MSPI17_SWO_RX2_DISPD22_GP44 ’—/W\,T
MIPI_CLKP MIPI_D1P
MIPI_CLKN MIPI_DIN
MIPI_DOP 5 MSPI18_32KXT_TX0_DISPD23_GP45
MIPI_DON 22 MSPI19_CKO32M_TX23_I2S1DIN_GP46
i 2 MSPI15_SWTR3_TX2 DISPD20_GP42
MSPI12_SWTRO_RTS2 DISPD17_GP39 (<. 2 MSPI16_SWTRCTL_RX0_DISPD21_GP43
MSPI08_CKO_SWTR2_TX0_DISPDE_GP72 2 %= MOSCL_MOSCK_I250CK RTS23_GP5
MSPI09_SWTR3_TX2 DISPDI_GP73 MOSDA_MOMOSI_[2S0DAT_CTSO01_I2S0DIN_GP6
MSPI00_32KXT_RTS0_DISPDO_[2S1DIN_GP64 PDM3CK_SWO_RX23_GP56
SPi01_32KXT_CTS0_DISPD1_GP65 2 PDM3DAT_SWO_RTS01_VCO_GP57
MSPI02_CKO_TX0_DISPDZ_GP66 MSPI03_CKO_TX2_DISPD3_GP67
MSPI04_SWO_RX0_DISPD4_GP68 MSPI05_32KXT_SWO_RX2_DISPD5_GP69
MSPI06_32KXT_SWTR0_RTS0_DISPD6_GP70 MSPI07_CKO_SWTR1_CTS0_DISPD7_GP71
MSPI27_CKO_SDIFD6_SWTR1_DISPDE_GP81 = SDIFDO_GP84
MSPI26_CKO_SDIFD5_SWTR0_DISPHS_GP80 - 4 SDIFD1_GP85
MSPI25_SDIFD4_SWO_DISPVS_DISPSDI_GP79 a3 [ SDIFD2_GP86
MSPI24_QSPISCK_DISPD14_DSPISCK_GP78 4 2 SDIFCKO_GP83
MSPI23_QSPID3_CTS0_DISPD13_GP77 4 DISPCM_GP89
MSPI22_QSPID2_RTS0_DISPD12_GP76 = SOM2MISO_| DSPTCK 12S0DIN_GP27
MSPI21_QSPID1_RX2_DISPD11_DSPIDCX_GP75 < SDIFD3_TI
MSPI20_QSPID0_RX0_DISPD10_DSPISD_GP74 = = TRIGO_! vco IZSODAT CTS1_DSPTRSTN_I2S0DOUT_GP29
MSPI29_32KXT_SDIFCMD_SWTR3_DISPSD_GP&3 2 & MSPI10_32KXT_RX2_DISPDT5_GP37
M2SCL_M2SCK_DSPTMS_GP25
MSPI28_32KXT_SDIFD7_SWTR2_DISPPCK_GP82 ) 2 o M2SDA_M2MOSI_DSPTCK_GP26
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! G DZH< PDM2DAT_SWTRCTL_RX01_GP55

;@D 2 ,SWO_VCO_IS20CK_DSPTDO_GP28

AP4_SWO_SWTRCTL

{ AT_SWO

Debug-In Header
VDD_DBG VDD_DBG
R37
a3 100k
3 2 SWDIO_TX23 GP21  gBaq
2 SWDCK_TX01_GP20
60 7
l1.0u|= ¢ SOnRST SB40
= [
GND R38 R39
0.0hm R40 100k
DNP 0.0hm
L 1 HDR_2X10 GND ( AT_SWRST

 PDMOCK_SWTRCK_RTS23_TE_GP50

< PDMODAT_SWTRO_CTS01_GP51

< PDM1CK_SWTR1_CTS23_VCO_GP52

< PDM1DAT_SWTR2_TX01_GP53

 PDM2CK_SWTR3_TX23_GP54

AT_3.3V
T 129
3 2|2 ( JLINK_SWDIO
JLINK_nRST > 33 e { JLINK_SWCLK
6 < JLINK_SWO

TC2030-IDC_NL
DNP

P07: Debug Headers and Support
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VDD_MCU 2
R44 -

10.0k
C65

1000pF

‘\H—Hﬁ

o)
z
S

U14B
L MAX44263AXA+T

S E—

VDD_DBG

w R43 — - v 7 @
1 5,4 N, MMBT3904LT1G
N+ V- -
V- Cea o~
C 51.0hm 0.1uF D7
Ras < A nseronw VDD_MCU_TRACK
16.9 SB4T
: H-
66 l ce7
— - 1.00F 0.1uF R46
GND 10.0k
GND GND
VDD_MCU ~ SB48

P08: Power Supply Tracker
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LPADC 3.5MM Jack

LPADC_DOP_SE1

LPADC_DON_SEO )

LPADC_D1P_SE3

LPADC_DIN_SE2 )

TIP

R48
0 ohm

RING

=

HDR_LPADC_D1P_SE3

SHIELD1
SHIELD2

ROUTE LPADC_D1N_SE2 AND
LPADC_D1P_SE3 AS DIFFERENTIAL

PAIR

ROUTE LPADC_DON_SEO AND
LPADC_DOP_SE1 AS DIFFERENTIAL

PAIR

(HDR_LPADC_DOP_SE1

(HDR_LPADC_DON_SEO

(HDR_LPADC_D1P_SE3

(HDR_LPADC_D1N_SE2

HDR_LPADC_D1N_SE2

LPMICBIAS }

a7
HDR_2x8_FEMALE
1
g 4 DR_LPADC_DOP_SE1
5 DR_LPADC_DON_SEO
7 VDDAUDA
LLPMICBIAS

VDD_EXT}

VDD_5V

P09: Audio Connections
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J7 Testpoints

TP_ARRAY_1X8

|
|
|
|
| |
| VDD_EXT  VDD_MCU J27 J19 VDD_MCU VDD_EXT :
| T I |
|
|
| 4 7 >> nRST |
|
| ! L
| GP100((— T o oJ 7 T l !
| GP97 (—=210 o8 VDD_5V |
= | !
! VDDH2 ~ GND |
|
|
|
|

J9 Testpoints

GP96 1 SADCO_CTS23_1281DIN_GP19
GP95 2_SSADC1_1251WS_CTSO01_GP18
GP98 3 3 ADC2_[2S1DAT_MILDAT2_RTS3_1251DOUT_GP17
GP99 & O0ADC3_I2S1CLK_MILDAT1_RTS1_GP16
GP102 8—90ADC4_MILREC_RX3 REFCLKEXT_GP15
ADC5_MILCK_RX1_[2S0DIN_GP14
& ; ADC6_I2S0WS_TX23_GP13

TP_ARRAY_1X8
DNP

TP_ARRAY_1X8
DNP
SYMAMISO_SWO_RX01_GP36
SOMASDA_MAMOSI_SWO_TX23_GP35
SOMASCL_M4SCK_SWO_TX0_GP34

|
|

|

|

|

|

|

|
ADC7_I2S0DAT_TX01_CMRF2_I2S0DOUT_GP12 !
|

|

|

|

|

|

|

|

J12 Testpoints

M5SDA_MSMOSI_I2S1DAT_RX23_[2S1DOUT_GP48
M5MISO_[251WS_RTS01_GP49
M5SCL_M5SCK_1251CK_RX01_GP47
MBSDA_MBMOSI_I2S1DAT_RX01_I3CMOSDA_[251DOUT_GP62
MBMISO_CKO_I251WS_RX23_TE_GP63
MBSCL_MBSCK_TX23_I3CMOS!

VDD_MCU
M7SDA_M7MOSI_SWO_RX23_I3CM1SDA_GP23
M7SCL_M7SCK_SWO_RX01_I3CM1SCL_GP22

J11 Testpoints

CMRFO_M1SDA_M1MOSI_GP9

CMRF1_M1SCL_M1SCK_GP8

CMINO_M1MISO_TE_GP10

CMIN1_I2S0CK_RX23 GP11
VCO_GP90

VCO_GP91
HDR_PDM1CK_SWTR1_CTS23_VCO_GP52
HDR_PDM1DAT_SWTR2_TX01_GP53

TP_ARRAY_1X8

J10 Testpoints

TRC2_SCEn_SWO_RX23_GP3 §

TRC1_SMISO_TRIG1 RX01 VCO_GP2
HDR_PDMODAT_SWTRO_CTS01 GP51

TRCLK_SSCL_SSCK_TX01_VCO_GP0 (-

HDR_PDM2DAT_SWTRCTL_RX01_GP55

VCO_GP94

TRIG1_VCO_[2S0WS_TX0_DSPTDI_GP30
HDR_SWO_VCO_ISZ0CK DSPTDO_ GP28 é

—o
o

TP_ARRAY_1X8
DNP

TP_ARRAY_1X8

|

|

426 |

HDR_MSPI06_32KXT_SWTRO_RTS0_DISPD6_GP70 |

HDR_MSPI05_32KXT_SWO_RX2_DISPD5_GP69 |

3 HDR_MSPI04_SWO_RX0_DISPD4_GP68 |
HDR_MSPI03_CKO_TX2_DISPD3_GP67

HDR_MSPI02_CKO_TX0_DISPD2_GP66 !

HDR_MSPI01_32KXT_CTS0_DISPD1_GP65 !

o—% HDR_MSPI00_32KXT_RTS0_DISPD0_GP64 |

o—t4 ‘\‘GND |

O—- 51— PMTMISO_SWO_RTS01_GP24 i

- L I

TP_ARRAY_1X10 oo |

DNP |

Jo4 :

M3SCL_M3SCK_TX2_GP31 |

§ M3SDA_M3MOSI_RX0_GP32 |

- M3MISO_CKO_RX2_TE_GP33 i

VCO_GP92

VCO_GP93 |

HDR_MSPI09_SWTR3_TX2_DISPD9_GP73 |

o3 HDR_MSPI08_CKO_SWTR2_TX0_DISPD8_GP72 |

o2 3>HDR_MSPI07_CKO_SWTR1_CTS0_DISPD7_GP71 i

TP_ARRAY_1X8 |

DNP !

|

|

|

|

J22 |

STRC3_SINT_32KXT_RTS01_[2S0DIN_GP4 !

HDR_PDMOCK_SWTRCK_RTS23_TE_GP50 |

2 SSTRCO_SSDA_SMOSI_TX23_VCO_GP1 |

HDR_PDM2CK_SWTR3_TX23_GP54

SOMOMISO_[2S0WS_CTS23_GP7 !

RTS03_GP58 !

o—g CTS01_GP59 |

o TX0_CTS3_GP60 |

|

|

|

|

P10: Testpoint Arrays
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