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Route as 900hm differential pair AP510xLA-CCR
AP5_USB USB_N AR 0SB AZ | sBOPN voop —BLL Ivppp
14 AP5 USB P A3
USB_P USBOPP
AP510xLA-CCR I VDDH ‘Fs—|VDDH
. < MIPI_CLK MIPI_N MIBITCCKEN AL L MipI_CLKN
TRCLK SFDSCK DOQSPIDO DSPISD SFDSCL GPO 4 | oi00 GPIO5 |_GB  MSPI0S TRCLK RXORTSL GP35 R9 and R10 only required if N MIPI_CLK_P BL | mipI GLKP vooHt FFA— tvppmt
TRO SFDMOSI DQSPIDL DSPIDCX TX0 CTSL SFDSDA GPL G6 | pi51 GPIO36 |9 MSPI00 TR0 TXICTSO GP36 VDDUSB33 will be powered at Route as 1000hm differential pairs L L
TR1 SFDMISO DQSPISCK DSPISCK RX0 RTS1 GP2 HS | Gpio2 GPIO37 —F7 _ MSPIOL TR1 32KXT RXIRTSO GP37 all times, even when USB is not “MIPLDO MIPI N MIPI_DO N DL | \iPI DON VDDH2 ‘Ee—|VDDH2
TR2 SFDCEn DQSPID2 DSPISDI GP3 5 | cpio3 VDDH1 GPIO38 F8  MsPI02 TR2 GP38 In use. MIPT P MIPI_DO_P Cl MIPI DOP
TR3 SFDINT DQSPID3 DSPIRST TX1CTS0 GP4 G5 | Gpioa GPI03g |ELL MSPI03 TR3 GP39 e - - VDDH3 ‘H11—|VDDH3
GP1028 is SBL Default SWO Pin SWO GP28 J6 GPI028 GPIO65 E9  MSPI04 CLKOUT TXOCTSL GP65 = = AP510 13C SDA 13C_SDA K6 13C SDA
GPIOG6 gﬁo MSPIOS 32KXT RXORTSL GP6G GND GND < AP510_13C AP510.13C_SCL —13C SCL K7 | 1acscL VDDH4 B8 |VDDH4
GPIO67 MSPI06_32KXT TX1CTSO GP67
MOSCL_MOSCK_PDMIOSDO_32KXT_RXIRTSO_I2S0DAT GP5 D3 D8  MSPI07_SWO RXIRTSO_GP68 VDDRF TRX VDDRF H VDDRF PAH E4
GPI05 GP1068 = VDDH5 ‘—|VDDH5
MOSDA MOMOSI PDMIOWS CLKOUT TXOCTS1 1250Ws GP6  E3 | ~p e GPIO6Y |—EL0 MSPI010 32KXT MSPI20 SWO RXORTSI GP69
MOMISO VCO TRIGO RXORTSL 12S0SDIN GP7 D2 GPIO7 GPI070 :11 MSPI011 TRO MSPI21 TX1CTSO GP70 Hl | VDDRF PAH VDDA | D9 VDDA
CMRF1 M1SCL M1SCK TRIG1 TX1CTSO GP8 A5 GPIOS VDDH3 GPIOT1 F10 MSPI012 TR1 MSPI22 RXIRTSO GP71 -
CMRFO_M1SDA MIMOSI TRIG2 RXIRTS0 GP9 C4 GPIO9 GPIOT2 G11 MSPI013 TR2 MSPI23 TXO0CTS1 GP72 F1 VDDRF H VDD18 | El VDD18
CMINO MIMISO PDMIOCLK TRIG3 TXOCTS1 12S0CLK GP10 G5 | ~51514 GPIO73 |_CL0 MSPI014 TR3 MSPI24 RXORTS1 GP73 -
CMIN1 PDMIOCLK TRIGO RXORTS1 12S0CK GP11 C8 G9  MSPI015_MSPI25 TX1CTSO GP74 50 Ohm Single Ended Gl L1
GPIO11 GP1074 VDDRF_TRX
ADC7 PDMIOWS TRIG1 CMRF2 TX1CTS0 12S0WS GP12 c7 H8 MSPI016 CLKOUT MSPI26 RX1RTSO GP75 J1 All 1 ~~2
GPI012 GPIO75 SIMOBUCK_SW
ADC6 PDMI0SDO TRIG2 RX1RTSO I2SODAT GP13 C6 H9  MSPI017 CLKOUT MSPI27 TXOCTSL GP76 L A R N 2.2uH
GPI0O13 GPI1076 bl 1 VSSRFIO1
ADC5 TRIG3 TX0CTS1 12S0DIN GP14 D5 GPIO14 GPIOT7 H10 MSPI018 32KXT MSPI29 RXORTSL GP77 O 1 2 1 ~~— 2 L L K1 RFIO SIMOBUCK SWSEL A9
ADC4 REFCLKEXT TRIGO RXORTSL GP15 D4 F6  MSCE01 DISPTE RXIRTSO GP79 5 Vo LM1I T s LM2 RV T K2 | = DFE201210U-2R2M=P2
GPIO15 GPIO79 =CM2 VSSRFIO2
ADC3 TRIGL TX0CTS1 GP16 B6 GPIOL6 GPIO8L D11 MSPI09 RXORTS1 GP81 2.4nH sz 3.3nH 1.8pF
ADC2 TRIG2 RXORTS1 GP17 B5 E7 MSCE20 TRIGO TX1CTSO GP110 | Al0
ADC1 TRIG3 TXICTSO GP18 Ab gg:gi; VDDH2 GPIO110 MMCX-J-P-H-ST-MT1 = = = izl el
ADCO_TRIGO RX1RTS0 GP19 C3 GPIO19 GPIO43 J2__ SDIF1D4 PDMIOSDO TXICTSO I2SO0DAT GP43 GND GND GND VDDC_LV | B9 VDDC_LV
SWDCK_GP20 D7_| Gpi020 GPIO44 H2  SDIF1D5 PDMIOWS SWO RXIRTSO 12S0WS GP44 XTAL_M AB |
SWDIO_GP21 D6 | <pio21 GPIO45 |82 SDIFID6 32KXT TXICTSO 12S0SDIN GP45 VDDRE B8 VDDRF
M2SCL_M2SCK_VCO TRIG2 RX1RTSO GP25 A1 | 1025 GPIO46 |—F2_12S0MCLK SDIFID7 TRIG3 SWO RXIRTSO GP46 XTAL_P AT | vo
M2SDA M2MOSI_TRIG3 TRCTL TX0CTS1 GP26 J10 GPIO26 GPIO59 H4  SDIF1D0 TRIG2 RX1RTSO GP59 VDDF | C10 VDDF
M2MISO _12S0MCLK VCO TRIGO RXORTS1 GP27 J9 GPIO27 VDDH4 GPI060 G4 SDIF1D1 32KXT TRIG3 SWO TXO0CTS1 GP60 Y1 9HT12-32.768KDZY-T
M3SCL_M3SCK TRIG2 TX1CTS0 12S0SDIN GP29 K11 J3 _ SDIFID2 32KXT TRIGO SWO RXORTS1 GP61 1 Tl 2 ABM12W-48.0000MHZ-6-D1X-T3 L c11
GPI029 GPI061 i |} VDDS —=—————{VDDS
M3SDA M3MOSI PDMIOSDO TRIG3 TXO0CTS1 12S0DAT GP30 K10 GPIO30 GPIO62 H3 SDIF1D3 32KXT TRIGL SWO TX1CTSO GP62 _L Y2
M3MISO CLKOUT PDMIOWS TRIGO RXORTS1 12S0WS GP31 K9 G3 _ SDIFICKO TRIG2 SWO RXIRTSO GP63 1 C1 32.768kHz Cc2 2 1 K4
GPI1031 GP1063 - GND - XTAL48M_M
M4SCL _M4SCK TRIG1 TX1CTS0 GP32 K8 GPIO32 GPI0G4 F3  SDIFICMD TRIG3 SWO TX0CTS1 GP64 10pF 10pF
M4SDA MAMOSI TRIG2 RXIRTSO GP33 B | 20033 | [ KS | wraLasm P
M4MISO SWO TRIG3 TXOCTS1 GP34 J7 H6  M5SCL MS5SCK TRIG3 SWO TX0CTS1 GP22 4 -3 - B3
GP1034 GP1022 GND VDDUSB33 ‘—|VDDUSBSB
PDMOCLK TRIG1 RX1RTSO DBIBD13 GP107 B4 GPIO107 VDDH5 GPI023 | H7 M5SDA MSMOSI TRIGO SWO RXORTS1 GP23 .
PDMODATA TRIG2 TX0CTS1 DBIBD14 GP108 A4 GPIO108 GPI024 G7 _ M5MISO TRIGL SWO TXICTS0 GP24 GﬁD 48MHz X X VDDUSBOP | c2 VDDUSBOP9
= | B7
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Power Supply Requirements
1. VDDP, VDDH, VDDH1, VDDH2, and VDDA should be connected together and powered by the primary rail (1.71 - 2.20V) 1 1 1
2.VDD18, VDDRF_H, and VDDRF_PAH should be supplied by a regulated, low noise, low quiescent current 1.8V LDO. RF Ral IS SI mObUCk Ral |S
3. VDDUSB33 should be supplied by a 3.3V regulated supply (3.0 - 3.63V).
4. A single 2.2uF decoupling capacitor can be used for VDDUSBOP9 on CSP package. VDDRF_H VDDRE_TRX VDDRE_PAH VDDRF VDD VDDF VDDC LV VDDC
5. If unused, VDDUSB33 should be tied to ground, and on the CSP package VDDUSBOP9
should be left open. VDDUSBOP9 is internally tied to 0.9V LDO output in the CSP. e & o o Cc12 c13 &= & & & S0
6. VDDH1, VDDH2, VDDH3, VDDH4, and VDDH5 must be tied to VDDH if not used 47UF T .O1uF 47UF T OlUF 10uF 7T~ .01uF 10UF T 10uF T 10uF T 10UF —T 10uF
7.VDD18 can be tied to ground if MIPI-DSI and Display PLL are not used. MIPI and Display are not available on the Apollo330 Plus Series. f f T T T T T
Supply Input Rails € SN ER J:—
VDDP =1.71 - 2.20V SIMOBUCK/LDO Supply VDDRF TRX VDDRF GND
VDDH =1.71 - 2.20V 1/O Supply
VDDH1 =1.71 - 2.20V I/O Supply
VDDH2 =1.71 - 2.20V GP and I3C 1/0
VDDH3 =1.14 - 2.20V 1/O Supply (MSPI support limited to nominal 1.8V)
VDDH4 =1.71 - 3.63V 1/O Supply
VDDHS5 = 1.71 - 3.63V 1/O Supply R A
VDDA 174 -2 30V Analog Suppl Pull-Up and Pull-Down SoC and /0 Rails USB and MIPI Rails
g Supply .
VDD18 = 1.71 - 2.20V MIPI PHY Supply - Apollo510L Series Only
VDDUSB33 = 3.0 - 3.63V USB Analog Supply . VDDP VDDH VDDH1 VDDH2 VDDH3 VDDH4 VDDH5 DA VDD18 VDDUSBOP9 VDDUSB33
VDDUSBOP9 = 0.84 - 0.99V USB Core Supply. See VDDOP9 under Regulated Rails. VDDH VDDH VDDH?2 VDDH?2
VDDRF_H =1.71 - 1.98V RF High Voltage Supply
VDDRF_TRX =0.95 - 1.25V RF Core Supply C18 C19 C20 c21 c22 c23 C24 C25 C26 c27 c28
VDDRF_PAH = 1.65 - 1.98V RF High-Power PA Supply = & R7 R8 10uF 2.2uF T~ 2.2uF T 2.2uF T~ 10uF 4.7uF T~ 4.7uF T~ 1uF 2.2uF 2.2uF 2.2uF
] 2.2kQ 2.2k
Regulated Rails o
VDDC = Nominal Core (From VDDP) 2| swocps  Z| swoio cpa1 13C_SDA ) ) ) ) ) )
VDDC_LV = Low Power Core (From VDDP) S S 13C SCL
VDDF = Nominal Memory (From VDDP) e
VDDS = Memory Retention (From VDDP) GND e
VDDRF = Radio IF (From VDDP) SWDCK GP20 GND
VDDOP9 = LDO for USB PHY Core. Internally tied to VDDUSBOP9 in CSP. 2
(From VDDUSB33) VDDP VDDA VDDH VDDH1  VDDH2
g T
S
GND
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	MSPI04_CLKOUT_TX0CTS1_GP65


	MSPI05_32KXT_RX0RTS1_GP66
	Pins
	U1-E8

	NetLabels
	MSPI05_32KXT_RX0RTS1_GP66


	MSPI06_32KXT_TX1CTS0_GP67
	Pins
	U1-D10

	NetLabels
	MSPI06_32KXT_TX1CTS0_GP67


	MSPI07_SWO_RX1RTS0_GP68
	Pins
	U1-D8

	NetLabels
	MSPI07_SWO_RX1RTS0_GP68


	MSPI08_TRCLK_RX0RTS1_GP35
	Pins
	U1-G8

	NetLabels
	MSPI08_TRCLK_RX0RTS1_GP35


	MSPI09_RX0RTS1_GP81
	Pins
	U1-D11

	NetLabels
	MSPI09_RX0RTS1_GP81


	MSPI010_32KXT_MSPI20_SWO_RX0RTS1_GP69
	Pins
	U1-E10

	NetLabels
	MSPI010_32KXT_MSPI20_SWO_RX0RTS1_GP69


	MSPI011_TR0_MSPI21_TX1CTS0_GP70
	Pins
	U1-F11

	NetLabels
	MSPI011_TR0_MSPI21_TX1CTS0_GP70


	MSPI012_TR1_MSPI22_RX1RTS0_GP71
	Pins
	U1-F10

	NetLabels
	MSPI012_TR1_MSPI22_RX1RTS0_GP71


	MSPI013_TR2_MSPI23_TX0CTS1_GP72
	Pins
	U1-G11

	NetLabels
	MSPI013_TR2_MSPI23_TX0CTS1_GP72


	MSPI014_TR3_MSPI24_RX0RTS1_GP73
	Pins
	U1-G10

	NetLabels
	MSPI014_TR3_MSPI24_RX0RTS1_GP73


	MSPI015_MSPI25_TX1CTS0_GP74
	Pins
	U1-G9

	NetLabels
	MSPI015_MSPI25_TX1CTS0_GP74


	MSPI016_CLKOUT_MSPI26_RX1RTS0_GP75
	Pins
	U1-H8

	NetLabels
	MSPI016_CLKOUT_MSPI26_RX1RTS0_GP75


	MSPI017_CLKOUT_MSPI27_TX0CTS1_GP76
	Pins
	U1-H9

	NetLabels
	MSPI017_CLKOUT_MSPI27_TX0CTS1_GP76


	MSPI018_32KXT_MSPI29_RX0RTS1_GP77
	Pins
	U1-H10

	NetLabels
	MSPI018_32KXT_MSPI29_RX0RTS1_GP77


	NetC3_1
	Pins
	C3-1
	U1-K4
	Y2-1


	NetC4_1
	Pins
	C4-1
	U1-K5
	Y2-3


	NetCM1_2
	Pins
	CM1-2
	J1-1
	LM1-1


	NetCM2_2
	Pins
	CM2-2
	LM1-2
	LM2-1


	NetCM3_1
	Pins
	CM3-1
	LM2-2
	U1-K1


	NetL1_1
	Pins
	L1-1
	U1-A11


	NetL1_2
	Pins
	L1-2
	U1-A9


	PDM0CLK_TRIG1_RX1RTS0_DBIBD13_GP107
	Pins
	U1-B4

	NetLabels
	PDM0CLK_TRIG1_RX1RTS0_DBIBD13_GP107


	PDM0DATA_TRIG2_TX0CTS1_DBIBD14_GP108
	Pins
	U1-A4

	NetLabels
	PDM0DATA_TRIG2_TX0CTS1_DBIBD14_GP108


	SDIF1CKO_TRIG2_SWO_RX1RTS0_GP63
	Pins
	U1-G3

	NetLabels
	SDIF1CKO_TRIG2_SWO_RX1RTS0_GP63


	SDIF1CMD_TRIG3_SWO_TX0CTS1_GP64
	Pins
	U1-F3

	NetLabels
	SDIF1CMD_TRIG3_SWO_TX0CTS1_GP64


	SDIF1D0_TRIG2_RX1RTS0_GP59
	Pins
	U1-H4

	NetLabels
	SDIF1D0_TRIG2_RX1RTS0_GP59


	SDIF1D1_32KXT_TRIG3_SWO_TX0CTS1_GP60
	Pins
	U1-G4

	NetLabels
	SDIF1D1_32KXT_TRIG3_SWO_TX0CTS1_GP60


	SDIF1D2_32KXT_TRIG0_SWO_RX0RTS1_GP61
	Pins
	U1-J3

	NetLabels
	SDIF1D2_32KXT_TRIG0_SWO_RX0RTS1_GP61


	SDIF1D3_32KXT_TRIG1_SWO_TX1CTS0_GP62
	Pins
	U1-H3

	NetLabels
	SDIF1D3_32KXT_TRIG1_SWO_TX1CTS0_GP62


	SDIF1D4_PDMI0SDO_TX1CTS0_I2S0DAT_GP43
	Pins
	U1-J2

	NetLabels
	SDIF1D4_PDMI0SDO_TX1CTS0_I2S0DAT_GP43


	SDIF1D5_PDMI0WS_SWO_RX1RTS0_I2S0WS_GP44
	Pins
	U1-H2

	NetLabels
	SDIF1D5_PDMI0WS_SWO_RX1RTS0_I2S0WS_GP44


	SDIF1D6_32KXT_TX1CTS0_I2S0SDIN_GP45
	Pins
	U1-G2

	NetLabels
	SDIF1D6_32KXT_TX1CTS0_I2S0SDIN_GP45


	SWDCK_GP20
	Pins
	R3-2
	U1-D7

	NetLabels
	SWDCK_GP20
	SWDCK_GP20


	SWDIO_GP21
	Pins
	R2-1
	U1-D6

	NetLabels
	SWDIO_GP21
	SWDIO_GP21


	SWO_GP28
	Pins
	R1-1
	U1-J6

	NetLabels
	SWO_GP28
	SWO_GP28


	TR0_SFDMOSI_DQSPID1_DSPIDCX_TX0_CTS1_SFDSDA_GP1
	Pins
	U1-G6

	NetLabels
	TR0_SFDMOSI_DQSPID1_DSPIDCX_TX0_CTS1_SFDSDA_GP1


	TR1_SFDMISO_DQSPISCK_DSPISCK_RX0_RTS1_GP2
	Pins
	U1-H5

	NetLabels
	TR1_SFDMISO_DQSPISCK_DSPISCK_RX0_RTS1_GP2


	TR2_SFDCEn_DQSPID2_DSPISDI_GP3
	Pins
	U1-J5

	NetLabels
	TR2_SFDCEn_DQSPID2_DSPISDI_GP3


	TR3_SFDINT_DQSPID3_DSPIRST_TX1CTS0_GP4
	Pins
	U1-G5

	NetLabels
	TR3_SFDINT_DQSPID3_DSPIRST_TX1CTS0_GP4


	TRCLK_SFDSCK_DQSPID0_DSPISD_SFDSCL_GP0
	Pins
	U1-J4

	NetLabels
	TRCLK_SFDSCK_DQSPID0_DSPISD_SFDSCL_GP0


	VDD18
	Pins
	C26-1
	U1-E1


	VDDA
	Pins
	C18-1
	C19-1
	C20-1
	C21-1
	C25-1
	R1-2
	R2-2
	R4-1
	R7-2
	R8-2
	U1-B11
	U1-D9
	U1-E6
	U1-F4
	U1-F5


	VDDC
	Pins
	C10-1
	U1-A10


	VDDC_LV
	Pins
	C9-1
	U1-B9


	VDDF
	Pins
	C8-1
	U1-C10


	VDDH3
	Pins
	C22-1
	U1-H11


	VDDH4
	Pins
	C23-1
	U1-E5


	VDDH5
	Pins
	C24-1
	U1-E4


	VDDRF
	Pins
	C6-1
	C16-1
	C17-1
	U1-B8
	U1-G1


	VDDRF_H
	Pins
	C14-1
	C15-1
	U1-F1


	VDDRF_PAH
	Pins
	C12-1
	C13-1
	U1-H1


	VDDS
	Pins
	C7-1
	U1-C11


	VDDUSB0P9
	Pins
	C27-1
	U1-C2


	VDDUSB33
	Pins
	C28-1
	U1-B3


	XTAL_M
	Pins
	C1-1
	U1-A8
	Y1-1

	NetLabels
	XTAL_M


	XTAL_P
	Pins
	C2-1
	U1-A7
	Y1-2

	NetLabels
	XTAL_P



	Ports
	AP5_USB
	AP5_USB.USB_N
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