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Boot_Config[0]: Auth Enable
0: No auth.(Default)
1: auth is required

BOOT_CNFG10

Boot_Config[3]: Watchdog Enable
0: watchdog enable(Default)
1: watchdog disable

BOOT_CNFG9

Boot_Config[4]: Hash in fuse(SW use only) 
0: PK hash is stored in boot ROM(Default)
1: PK hash is stored in OTP

BOOT_CNFG2

BOOT_CNFG6

BOOT_CNFG0

BOOT_CNFG8

Boot_Config[6]: Boot ROM boot speed
0: 24MHz(default)
1: 400MHz

BOOT_forced_usb_boot

BOOT_CNFG7

Boot_Config[7]: tcxo_mode
0: xo-mode
1: tcxo-mode(Deafult)

Boot_Config[9]: jtag_boot_en
0: Used as Normal function GPIO
1: Used as JTAG(Deafult)

Boot_Config[8]: Use Serial Num
0: Use Serial Num(Deafult)
1: Use OEM ID 

forced_usb_boot
0: Not force boot from USB 
1: force boot from USB

BOOT_CNFG4

BOOT_CNFG3

BOOT_CNFG1

Boot_Config[2:1]: Boot up interface select.
00: SPI NOR
01: eMMC
10: QSPI(4bit)(Default)
11: USB2.0

Boot_Config[10]: 
RFA refclk frequency selection
0: 48MHz
1: 96MHz

GPIO_10

GPIO_11

GPIO_21

GPIO_30

GPIO_35

GPIO_39

GPIO_40

GPIO_15

GPIO_18

GPIO_46

GPIO_9

IPQ5018_BOOT_CONFIG

Boot Configuration Table

DIP Switch for JTAG and USB Force Boot

PCIe X2 --> PCIE0 ( 5 GHz Spruce Radio 2)
PCIe X1 --> PCIE1 ( 5 GHz Spruce Radio 1)

Hardware Definition

Software Definition PCIe X1 --> PCIE0 ( 5 GHz Spruce Radio 1)
PCIe X2 --> PCIE1 ( 5 GHz Spruce Radio 2)

PCIe Mapping:

VCC_IPQ_1V8

VCC_IPQ_1V8

VCC_1V8

VCC_IPQ_1V8

IPQ_UART_RX{11}
IPQ_UART_TX{11}

MCU_BSL_CTL{10}
IPQ_MDC{23}

IPQ_MDIO{23}

IPQ_PHY_2PG_RST#{23}

QSPI_NAND_SIO2{9}
QSPI_NAND_SIO3{9}

QSPI_NAND_SIO1{9}
QSPI_NAND_SIO0{9}

QSPI_NAND_CS#{9}
QSPI_NAND_CLK{9}

GPS_UART_RX{27}
IPQ_GPS_RESET#{27}

PHY_2P5_GbE_INT#{23}

BLSP0_SPI_CLK{9}
BLSP0_SPI_MOSI{9}

BLSP0_SPI_CS_N{9}
BLSP0_SPI_MISO{9}

PCIEX2_5GR2_WAKE{17}

PCIEX2_5GR2_CLKREQ{17}

PCIEX1_5GR1_WAKE{12}

PCIEX1_5GR1_CLKREQ{12}

GPS_UART_TX{27}
IPQ_GPS_AP_REQ{27}

FACTORY_RESET{11}

IPQ_I2C_SDA{10,26}
IPQ_I2C_SCL{10,26}

MCU_GPIO2{10}
MCU_GPIO1{10}

TEMP_ALERT{10,26}
IPQ_JTAG_TRST{11}
IPQ_JTAG_TMS{11}
IPQ_JTAG_TDI{11}
IPQ_JTAG_TCK{11}

IPQ_JTAG_SRST#{11}

IPQ_JTAG_TDO{11}

BOARD_REV2{11}

BOARD_REV1{11}

BOARD_REV0{11}

IPQ_MCU_RST#{10}

PCIEX1_5GR1_RST_N{12}

PCIEX2_5GR2_RST_N{17}

5GR1_SGNL_STGHT{11,12}

5GR2_SGNL_STGHT{9,11,17}

SW3

TDD01H0SB1

1 2

3

R186 4.7K

R452 4.7K

R221 NMNM

R7497 NM

NM

R421 100K

TP115

SW2

TDD01H0SB1

1 2

3

R7495 NM

NM

R506 4.7K

R475 0E

R242 NMNM

R223 4.7K

R7496 NM

NM

IPQ5018

GPIO

U16B

IPQ-5018-0-MRQFN232

RESIN#
10

GPIO[11]/BLSP0_SPI_MOSI/BLSP1_UART_TX[0]/LED1[2]/PWM_OUT1[3]/BTSS_GPIO[1]_D
160

GPIO[12]/BLSP0_SPI_MISO/BLSP0_I2C_SCL/BLSP1_UART_RX[0]/LED2[2]/PWM_OUT2[3]
226

GPIO[13]/BLSP0_SPI_CS#/BLSP0_I2C_SDA/BLSP1_UART_CTS#[0]/PWM_OUT3[3]/BTSS_GPIO[0]_D
82

GPIO[14]/PCIE0_CLK_REQ#/GP0_CLK
161

GPIO[15]/GP1_CLK
83

GPIO[16]/PCIE0_WAKE/GP2_CLK
162

GPIO[17]/PCIE1_CLK_REQ#/BTSS_GPIO[5]
84

GPIO[18]/BLSP1_SPI_MOSI[0]/BTSS_GPIO[6]
163

GPIO[19]/PCIE1_WAKE/BLSP1_SPI_CS#[0]/BLSP1_I2C_SCL[0]/BTSS_GPIO[7]
229

GPIO[20]/BLSP0_UART_RX[0]/BLSP1_SPI_MISO[0]/BLSP1_I2C_SDA[0]
85

GPIO[4]/SDC1_DATA[3]/QSPI_DATA[3]/BLSP1_SPI_MOSI[1]/BTSS_GPIO[0]
230

GPIO[5]/SDC1_DATA[2]/QSPI_DATA[2]/CXC_CLK/BLSP1_SPI_CS#[1]/BLSP1_I2C_SCL[1]/BTSS_GPIO[1]
165

GPIO[6]/SDC1_DATA[1]/QSPI_DATA[1]/CXC_DATA/BLSP1_SPI_MISO[1]/BLSP1_I2C_SDA[1]/PWM_OUT3[4]/BTSS_GPIO[2]
231

GPIO[7]/SDC1_DATA[0]/QSPI_DATA[0]/MAC_SA[0]/BLSP1_SPI_CLK[1]/LED2[3]/PWM_OUT2[4]/BTSS_GPIO[3]
87

GPIO[8]/SDC1_CMD/QSPI_CS#/MAC_SA[1]/LED1[3]/PWM_OUT1[4]/BTSS_GPIO[4]
166

GPIO[9]/SDC1_CLK/QSPI_CLK/LED0[3]/PWM_OUT0[4]
88

GPIO[10]/BLSP0_SPI_CLK/BLSP1_UART_RFR#[0]/LED0[2]/PWM_OUT0[3]
81

GPIO[21]/BLSP0_UART_TX[0]/BLSP1_SPI_CLK[0]
164

GPIO[22]/PLL_TEST/EUD_GPIO_SRST#[0]/JTAG_SRST#
86

GPIO[29]/AUDIO_TXFSYNC/LED1[0]/BLSP0_UART_TX[1]
38

GPIO[30]/AUDIO_TXD/LED2[0]/LED0[1]/PWM_OUT3[1]
123

GPIO[31]/BLSP2_SPI_CLK[0]/BLSP1_UART_TX[1]/EUD_GPIO_TRST#[0]/JTAG_TRST#
41

GPIO[32]/BLSP2_SPI_MOSI[0]/BLSP1_UART_RFR#[1]/EUD_GPIO_TMS[0]/JTAG_TMS
124

GPIO[33]/BLSP2_I2C_SCL[0]/BLSP2_SPI_MISO[0]/BLSP1_UART_RX[1]/EUD_GPIO_TDO[0]/JTAG_TDI
40

GPIO[34]/BLSP2_I2C_SDA[0]/BLSP2_SPI_CS#[0]/BLSP1_UART_CTS#[1]/EUD_GPIO_TCK[0]/JTAG_TCK
195

GPIO[35]/EUD_GPIO_TDI[0]/JTAG_TDO
39

GPIO[36]/MDC/LED1[1]/PWM_OUT1[1]
198

GPIO[37]/MDIO/LED2[1]/PWM_OUT2[1]
127

GPIO[38]
80

GPIO[39]
159

GPIO[40]/RESET_OUT
225

GPIO[46]/LED0[0]/PWM_OUT0[1]/GP3_CLK
158

GPIO[23]/AUDIO_RXMCLK_OUT/AUDIO_PDM_CLK[0]/AUDIO_RXMCLK_IN/BLSP2_SPI_CLK[1]/BLSP1_UART_TX[2]/BTSS_GPIO[8]/EUD_GPIO_TRST#[1]
196

GPIO[24]/AUDIO_RXBCLK/AUDIO_PDM_DATA[0]/BLSP2_SPI_MOSI[1]/BLSP1_UART_RFR#[2]/BTSS_GPIO[9]/EUD_GPIO_TMS[1]
126

GPIO[25]/AUDIO_RXFSYNC/AUDIO_PDM_CLK[1]/BLSP2_I2C_SCL[1]/BLSP2_SPI_MISO[1]/BLSP1_UART_RX[2]/BTSS_GPIO[10]/EUD_GPIO_TDO[1]
125

GPIO[26]/AUDIO_RXD/AUDIO_PDM_DATA[1]/BLSP2_I2C_SDA[1]/BLSP2_SPI_CS#[1]/BLSP1_UART_CTS#[2]/BTSS_GPIO[11]/EUD_GPIO_TCK[1]
197

GPIO[27]/AUDIO_TXMCLK_OUT/WSA_SWRM_CLK/AUDIO_TXMCLK_IN/BLSP2_SPI_CS1#/BTSS_GPIO[12]/EUD_GPIO_TDI[1]
37

GPIO[28]/AUDIO_TXBCLK/WSA_SWRM_DATA/BLSP0_UART_RX[1]/BTSS_GPIO[13]/EUD_GPIO_SRST#[1]
36

R364 0E

R620 NMNM

R216 4.7K

R470 0E

TP68

R473 NMNM

C604 NM
NM

R501 NMNM

R621 NMNM
R162 0E

R471 22E

R238 NMNM

TP116

R332 0E

R419 NMNM

R180 10K

R213 0E

R219 0E

R333 0E

R7500 0E

R233 4.7K

R503 100K

R493 NMNM

R465 0E

R420 4.7K

R418 NMNM

R7501 0E

R484 0E

R497 100K

R402 0E

R483 NMNM

R138 NMNM

R456 4.7K

R451 4.7K

C538 0.1uF

R469 0E

R164 0E

TP102

R229 NMNM

R476 100K

R326 0E

TP76

BOOT_CNFG2

BOOT_CNFG3

BOOT_CNFG4

BOOT_CNFG8

BOOT_CNFG9

FORCE_USB_BOOT

ST_IPQ_MDC

BOOT_CNFG6
BOOT_CNFG7
BOOT_CNFG10

IPQ_GPS_UART_ST_RX

RESIN_N

BOOT_CNFG0

BOOT_CNFG1

BOOT_CNFG2

BOOT_CNFG3

BOOT_CNFG4

BOOT_CNFG6

BOOT_CNFG7

BOOT_CNFG8

BOOT_CNFG10

IPQ_GPS_UART_ST_TX
IPQ_GPS_ST_AP_REQ

BOOT_CNFG0
BOOT_CNFG1

IPQ_RST_OUT#

IPQ_JTAG_TDI
IPQ_JTAG_TCK

IPQ_JTAG_SRST#

BOOT_CNFG4

USB_SW_PD

BOOT_CNFG9

JTAG_SW_PU JTAG_SW_PD

USB_SW_PU

FORCE_USB_BOOT

IPQ_JTAG_TRST
IPQ_JTAG_TMS

GPIO_31
GPIO_32

GPIO_30

GPIO_31
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COLD START CIRCUIT MCU

Heating Element Control Circuit

Heater Circuit Load Switch

12V Input Load Switch

Vout = 0.6*(1+(R1/R2))
R1 = 20K
R2 = 10K
Vout = 1.8V

MCU_1V8 GENERATION, 90mA

Thermistor Circuit

Maple Heating
Element1

Maple Heating
Element2

5G Radio 2 Spruce
Heating Element

5G Radio 1 Spruce
Heating Element

RT1 - Place Close to U12
RT2 - Place Close to U16
RT3 - Place Close to U9
R362, R363, R66 - Place Close to U8

Polyamide heating elements will be soldered in the through hole test points

12V_HEATER

VCC_MCU_1V8

VCC_MCU_1V8

VCC_MCU_1V8

12V_HEATER

VCC_1V8 VCC_MCU_1V8

VCC_MCU_1V8

VCC_12V_IN

VCC_12V_IN

VCC_12V_IN

VCC_MCU_1V8

VCC_12V_SYS

12V_HEATER 12V_HEATER

12V_HEATER

12V_HEATER VCC_FET_CTL

VCC_FET_CTL

VCC_MCU_1V8 VCC_MCU_1V8

VCC_FET1_CTL

VCC_MCU_1V8

VCC_FET2_CTL

VCC_MCU_1V8

VCC_FET3_CTL

12V_HEATER VCC_FET2_CTL 12V_HEATER VCC_FET3_CTL

12V_HEATER VCC_FET1_CTL

IPQ_I2C_SDA{6,26}

IPQ_I2C_SCL{6,26}

MCU_GPIO2 {6}

MCU_GPIO1 {6}

MCU_BSL_CTL {6}

IPQ_MCU_RST#{6}

TEMP_ALERT{6,26}

R566 10K

D16

NM NM

2
1

C495

0.1uF

Q4

SI7898DP

1 2 3

4

5

R561 0E

R154 NM

R411

20K

L29 1uH

TP129

R137 10K

Q3

SI7898DP

1 2 3

4

5

R83 10K

TP39

Q17

BSS138L

2

1

3

FB1 NM
NM

R66

NM

NM

R63

47K

R77 4.7K

R78

0E

R70

NM

NM

TP40

R75 100KNM

R570 10K

C108

0.01uF

R362

NM

NM

H2

HDR_1X4

1
2
3
4

��
��
��

TP9

R413

NM

NM

C113

0.1uF

Q16

BSS138L

2

1

3

��
��
��

TP12

Q2

SI7898DP

1 2 3

4

5

TP130

C169

NM
NM

NM

C496

NM

TP128

R7492 0E

C498

NM
NM

C489

22uF

BUCK

REG

U29

TPS563249DDC

SW
2

VIN
3

G
N

D
1

EN
5

VFB
4

VBST
6

���
���
���

TP22

LOAD

SWITCH

U10

TPS22810DRV

CT
3

VIN
6

VOUT
1

QOD
2

G
N

D
4

EN/UVLO
5

G
N

D
_

E
P

7

R143 NMNM

R414

10K

Q1

SI7898DP

1 2 3

4

5

R569 10K

R79

0E

C175

0.1uF

R86 10K

R101 10K

���
���TP11

R562 0E

R572 10K

C157

1uF

MSPM0L110X

U8

MSPM0L1106TRGE

PA1
1

RST#
2

V
D

D
3

V
S

S
4

PA2/ROSC
5

PA3
6

PA4
7

PA9
8

PA10
9

PA11
10 PA15/A9

11PA16/A8
12

PA17
13 PA18/A7

14

PA19
15

VCORE
23

G
N

D
_

E
P

2
5

PA0
24

PA26/A1
22

PA21/A5/VREF-
17

PA22/A4
18

PA23/VREF+
19

PA24/A3
20PA25/A2
21

PA20/A6
16

10uF

C119

R568 10K

R565 10K

TP32

FB3 30EC497

22uF

t

RT3

NM

NM

1
2

R99 10K

R7491 0E

R73

NM

NM

R571 10K

R56 10K

R82

0E

R76

NM

NM

R567 10K

R58

0E

R81 10K

C93

0.47uF

t

RT2

NM

NM

1
2

Q18

BSS138L

2

1

3

Q19

BSS138L

2

1

3

C502

NM
NM

t

RT1

NM

NM

1
2

���
���
���

TP28

TP95

TP41

C490

22uF

C500 0.1uF

R412 10K

C176

0.1uF

R80 0E

���
���TP27

C501

NM
NM

LOAD

SWITCH

U13

TPS22810DRV

CT
3

VIN
6

VOUT
1

QOD
2

G
N

D
4

EN/UVLO
5

G
N

D
_

E
P

7

C150

0.1uF

R142 10K

C488

0.1uF

��
�� TP29

R100 NMNMC7 0.1uF

��
�� TP17

C177

1uF

R409

NM

NM

R363

NM

NM

C153

0.1uF

HEATER_MAPLE2

HEATER_5GR2_SPRUCE HEATER_5GR1_SPRUCE

MCU_SWDIO
MCU_SWCLK

MCU_BSL_CTL

MCU_UART0_RX
MCU_UART0_TX

ROSC
SYS_12V_EN
HEATER_EN MCU_SWCLK

MCU_MAPLE
MCU_5GR2_SPRUCE

MCU_SWDIO
MCU_5GR1_SPRUCE

MCU_RST#

MCU_VCORE

12V_QOD

HEATER_QOD

HEATER_MAPLE1

HEATER_MAPLE2
HEATER_5G_R2_SPRUCE

MCU_1V8_SW ST_VCC_MCU_1V8

MCU_1V8_EN

MCU_1V8_FB

MCU_RST#

MCU_MAPLE
MCU_5GR2_SPRUCE
MCU_5GR1_SPRUCE

HEATER_5GR1_SPRUCE

MCU_TEMP_ALERT

ST_MCU_I2C_SDA
ST_MCU_I2C_SCL

HEATER_MAPLE1

M
P

1
_

V
G

S
_

C
T

L
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P

2
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_
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L

5
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SYS_12V_EN

HEATER_EN
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TEMPERATURE SENSOR

VCC_1V8 VCC_1V8_TEMP VCC_1V8_TEMP

VCC_1V8_TEMP

VCC_MCU_1V8

VCC_1V8_TEMP

TEMP_ALERT {6,10}

IPQ_I2C_SCL {6,10}
IPQ_I2C_SDA {6,10}

C401

0.1uF

U28

TMP1075DGK

SDA
1SCL
2

G
N

D
4

V
+

8

A0
7

A1
6

A2
5

ALERT
3

R574

NM

NM

R576

NM

NM

R328

4.7K

R334

4.7K

R337

NM

R339

4.7K

R575

NM

NM

FB16 NM

R330

4.7K

FB17 30E

R338

4.7K

TEMP_A0
TEMP_A1
TEMP_A2
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