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CPU U1E

Close to CPU

SD card 

Card Power

Close to SD CARD

Update Button

close to CPU
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B9

CARD_3 (SDCARD_CMD // JTAG_TMS)
B8

CARD_4 (SDCARD_D3 // UART_TX_AO_A)
C8CARD_5 (SDCARD_D2 // UART_RX_AO_A)
B7

CARD_6
E7

DVSS158
AC11

DVSS159
AC21

DVSS115
T8

DVSS116
T9

6L6 NC
ACM2012-2P

1

2

4

3



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

RGMII (10/100/1000Mbps)

5R44 0R,5R18/5R29/5R48 4.7K,5R42 510R

ETH_VDDIO->1.8V:5R45->NC
ETH_VDDIO->3.3V:5Q1,5R37,5R39->NC

Phy address 3'b001(default)

PLL Mode(Enable/Disable)

Pin Name

1'b0

The transformer center tap
must be short together

TXC/RXC Delay Config

1'b1

Logical LED IO active

Internal  PD

LED[1] H

LED[2] L

LED Settings

100Mbps 

Close to CPU

Close to PHY

ETH_VDDIO

1000Mbps 

USE External 
3.3V

USE External 
1.8V(default)

5R43/5R53 NC

5R43 0R,5R18/5R29 4.7K,5R53 510R

Decouple Pin 21

ETH_VDDIO(DVDD_RG) Voltage Config

5R48/5R42/5R44 NC

Decouple Pins 3, 8, 38

Decouple Pins 11,40 

External 1.8V(default)

LED1/CFG_LDO0

LED2/CFG_LDO1

DCR<80mohm

Link/Blinking(TX/RX)

Pull-up to disable PLL @ ALDPS mode.
Pull-up for additional 2ns delay to 
TXC/RXC for data latching
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VDDIO_Z
P20

GPIOZ_0 (ETH_MDIO // DVP_VS // I2S_AO_CLK_IN // TSin_D_VALID_B)
V21

GPIOZ_1 (ETH_MDC // DVP_HS // I2S_LR_CLK_IN //TSin_SOP_B)
V20

GPIOZ_2 (ETH_RMII_50MIN-RGMII_RXCLK // I2SIN_CH23 // TSin_D0_B)
U22

GPIOZ_3 (ETH_RX_DV // DVP_CLK // I2SIN_CH45 // TSin_CLK_B)
U21

GPIOZ_4 (ETH_RXD0 // DVP_D2 // I2SIN_CH67 // Tsin_fail_B)
T19

GPIOZ_5 (ETH_RXD1 // DVP_D3 // I2SOUT_CH23)
T20

GPIOZ_6 (ETH_RXD2 // DVP_D4 // ISO7816_CLK // I2SOUT_CH45)
T21

GPIOZ_7 (ETH_RXD3 // DVP_D5  // ISO7816_DATA // I2SOUT_CH67)
T22

GPIOZ_8 (ETH_RGMII_TX_CLK // DVP_D6 // SPI_SS2  //  DMIC_IN)
T23

GPIOZ_9 (ETH_TX_EN // DVP_D7 // SPI_SS1 // DMIC_CLK_OUT)
R20

GPIOZ_10 (ETH_TXD0 // DVP_D8 // SPI_SS0)
R21

GPIOZ_11 (ETH_TXD1 // DVP_D9 // SPI_SCLK )
R22

GPIOZ_12 (ETH_TXD2 // SPI_MISO)
R23

GPIOZ_13 (ETH_TXD3 // SPI_MOSI)
P22

GPIOZ_14 (SPDIF_IN // ETH_LINK_LED)
P21

GPIOZ_15 (PWM_C // ETH_ACT_LED)
N23
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5R40 510R
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TO CPU PIN
GPIOH_5

MUTE >1.2V
1=Enable
0=Disable(Mute)

2Vrms to 3Vrms 
Adjustable Gain

VRMS=Vpp/2√2

UVP>1.15V

Audio Analog output 

Output 5.8Vp-p(default )

Optical output
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Close to WIFI PIN 9
Close to CPU

50 ohm impedance RF trace

AP6181/6212/6330/6255: 
7R13 NC
AP6335:
7R13

AP6181/RTL8189ETV  WIFI ONLY
AP6212/RTL8723BS  WIFI+BT
AP6330  WIFI+BT+FM
AP6335/6255  WIFI+BT+FM (SDIO 3.0)
QCA9377 WIFI+BT (SDIO 3.0)

Note：4.7uH@DCR<80mΩ

NOTE:
AP6335/6255 OSC use 37.4MHZ
Others AMPAK OSC use 26MH
RTL WIFI/QCA9377 OSC NC

NC FOR 
RTL WIFI
QCA9377

AMPAK WIFI: 7R4 0R,7R1 NC
RTL WIFI: 7R4 NC,7R1 0R

NC 7R7 FOR QCA9377
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GPIOX_15 (UART_RTS_A // SLIP_UART_RTS )
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C6GPIOX_13 (UART_RX_A // SLIP_UART_RX )
B6GPIOX_12 (UART_TX_A // SLIP_UART_TX)
A6GPIOX_11 (PCM_CLK_A // UART_RTS_C //  I2C_SCK_D // TSin_CLK_A)
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Block diagram MBX
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HDMI S912-B
BGA483
1.5GHZ
(crystal:24MHZ)

SPDIF

 I2S 
Stereo

PCM

HDMI

CVBS

V
ideo O

utput U
nitMemory Interface

A
udio O

utput U
nit

DDR4 NAND/eMMC/iNAND
/tSD/SPI NOR

Input/O
utput

 Interface

USBAUSBB

LED OUT

 EMAC

SDIO

IR OUT

IR OUT

HDMI OUT

USB HOST

DDR4 3GB

AP6255(crystal:37.4MHZ)
2.4G:2412MHZ~2472MHZ
5G:5.15GHz~5.25GHz,
      5.25GHz~5.35GHz,
      5.5GHz~5.7GHz,
      5.725GHz~5.825GHz

eMMc 16GB

USB OTG

      Ethernet
(crystal:25MHZ)
       1000M

DA

USBC

USB WIFI
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Power Tree

Page index
00 Block diagram of MBX 
01 Power Block Diagram
P01 POWER
P02 CPU
P03 DDR4
P04 FLASH
P05 Ethernet
P06 USB&CARD&KEY
P07 WIFI&BT
P08 HDMI&CVBS
P09 Audio

Max 2A

 VCC5 V

DC_IN
AO_5V 

Mali GPU + EE

DDR_1.2V

Max 2A

VDD_EE

VDDIO_AO3.3V

Max 5A

VCC3.3V

 DC-DC
<BUCK>

 DC-DC
<BUCK>

 DC-DC
<BUCK>

<MOS>
Max 1A

Core Voltage
VDDCPU-A

Max 2A DC-DC
<BUCK>

Max 500mA
LDO

Max 500mA
LDO VDDIO_AO18

VCC1.8V

Core Voltage
VDDCPU-B

Max 2A DC-DC
<BUCK>

VDD_EE

VDDIO_AO3.3V
VCC3.3V

CPU_RST

T1>0.5mS

T5>40mS

Power On Sequence :

VCC1.8V

VDDIO_AO18

T2>0
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CPU U1C

PCB Decal:169pin balls Type(BGA)

iNAND
VCC = 2.7 -3.6V

4C1使用说明：
NAND FLASH  时NC；
iNAND使用4C1 FOR ESD

VDDIO_BOOT存储器件类型

NAND VDDIO_BOOT=3.3V

VDDIO_BOOT=1.8VeMMC

Power ON Config
NAND_CLE
  1    boot from NAND/eMMC
  0    boot from SPI

必须确认所使用eMMC Flash的VDDQ RMS消耗电流值
当前LDO供电只能满足RMS 电流<220mA
如eMMC VDDQ电流超过上述值，eMMC VDDQ要改为使用DC-DC来供电
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iNAND_CLK

iNAND_RST

iNAND_CMD

NAND_D1

NAND_D5
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NAND_D6
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NAND_CLE

iNAND_DQS

iNAND_CMD
iNAND_CLK

iNAND_RST

iNAND_DQS

VDDIO_BOOT

GND

GND

GND

GND

VDDIO_BOOT

GND

VCC3.3V
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VDDIO_BOOTVCC3.3V

eMMC_VDDQ
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eMMC NC PIN FOR ALLEGRO

eMMC V5.1

4U7B
eMMC_FLASH
BGA169-INAND
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VDDIO_BOOT
T5

BOOT_0 (EMMC_NAND_D0)
R1

BOOT_1 (EMMC_NAND_D1)
R2

BOOT_2 (EMMC_NAND_D2)
R3

BOOT_3 (EMMC_NAND_D3)
P2

BOOT_4 (EMMC_NAND_D4)
R5

BOOT_5 (EMMC_NAND_D5)
T3

BOOT_6 (EMMC_NAND_D6)
T2

BOOT_7 (EMMC_NAND_D7)
U4

BOOT_8 (NAND_CE0 // EMMC_CLK)
U3

BOOT_9 (NAND_CE1 // (EMMC_Reset GPIO))
U1

BOOT_10 (NAND_RB0 // EMMC_CMD)
V3

BOOT_11 (NAND_ALE // NOR_D )
V2BOOT_12 (NAND_CLE // NOR_Q)
V4

BOOT_13 (NAND_WEN_CLK // NOR_C)
W1BOOT_14 (NAND_REN_WR)
W2BOOT_15 (NAND_DQS // EMMC_DS // NOR_CS)
W3
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VDDIO_DV
L5

GPIODV_0 (LCD_R0 // ENC_0  // trace_data0 // TSin_D0_A // TCON_VCOM)
E3

GPIODV_1 (LCD_R1 // ENC_1 // trace_data1 // TSin_D1_A)
E2

GPIODV_2 (LCD_R2 // ENC_2 // trace_data2 // TSin_D2_A)
E1

GPIODV_3 (LCD_R3 // ENC_3 // trace_data3 // TSin_D3_A)
F4

GPIODV_4 (LCD_R4 // ENC_4 // trace_data4 // TSin_D4_A)
F2

GPIODV_5 (LCD_R5 // ENC_5 // trace_data5 // TSin_D5_A)
F3

GPIODV_6 (LCD_R6 // ENC_6 // trace_data6 // TSin_D6_A)
G4

GPIODV_7 (LCD_R7 // ENC_7 // trace_data7 // TSin_D7_A)
G2

GPIODV_8 (LCD_G0 // ENC_8 // trace_data8 // TSin_CLK_A)
G3

GPIODV_9 (LCD_G1 // ENC_9 // trace_data9 // TSin_SOP_A)
H3

GPIODV_10 (LCD_G2 // ENC_10 // trace_data10 // TSin_D_VALID_A)
H2

GPIODV_11 (LCD_G3 // ENC_11 // trace_data11 // TSin_FAIL_A)
J4

GPIODV_12 (LCD_G4 // ENC_12 // trace_data12 // TSout_FAIL)
J3

GPIODV_13 (LCD_G5 // ENC_13 // trace_data13 // TSout_D_VALID)
J2

GPIODV_14 (LCD_G6 // END_14 // trace_data14 // TSout_SOP)
J1

GPIODV_15 (LCD_G7 // ENC_15 // trace_data15 // TSout_CLK)
K3

GPIODV_16 (LCD_B0 // trace_clk // TSout_D0 // TCON_OEV)
K2

GPIODV_17 (LCD_B1 // trace_ctl // TSout_D1 // TCON_CPV)
L4

GPIODV_18 (LCD_B2 // TSout_D2 // I2C_SDA_C)
L3

GPIODV_19 (LCD_B3 // TSout_D3 // I2C_SCK_C)
L2

GPIODV_20 (LCD_B4 // TSout_D4)
L1

GPIODV_21 (LCD_B5 // TSout_D5)
M3

GPIODV_22 (LCD_B6 // TSout_D6 // ISO7816_CLK)
M5

GPIODV_23 (LCD_B7 // TSout_D7 // ISO7816_DATA)
N3

GPIODV_24 (LCD_VS // TCON_STV1 // UART_TX_B // I2C_SDA_A // DMIC_IN)
M2

GPIODV_25 (LCD_HS // TCON_STH1 // UART_RX_B // I2C_SCK_A // DMIC_CLK_OUT)
N2

GPIODV_26 (TCON_CPH // UART_CTS_B // I2C_SDA_B)
N1

GPIODV_27 (TCON_OEH // TCON_VCOM // UART_RTS_B // I2C_SCK_B)
P4

GPIODV_28 (PWM_D // I2C_SDA_C // REMOTE_INPUT)
P5

GPIODV_29 (PWM_B // PWM_VS // I2C_SCK_C)
P3

SYS_OSCIN
B15

SYS_OSCOUT
A15

AVDD18_XTAL
D15

V
D

D
A

O
_0

V
9

F
14

VDDIO_AO
E13

GPIOAO_9 (REMOTE_OUTPUT // PWM_AO_B // I2SOUT_CH45 // SPDIF_OUT)
A13

GPIOAO_8 (AO_CEC // EE_CEC // I2SOUT_CH23 // PWM_AO_A)
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GPIOAO_7 (REMOTE_INPUT // REMOTE_OUTPUT)
D4

GPIOAO_6 (CLK_32K_IN // I2S_IN_01 // SPDIF_OUT // PWM_AO_B)
B13

GPIOAO_5 (I2C_SDA_AO // I2C_SLAVE_SDA_AO // UART_RX_AO_B)
C13

GPIOAO_4 (I2C_SCK_AO // I2C_SLAVE_SCK_AO // UART_TX_AO_B)
F7

GPIOAO_3 (UART_RTS_AO_A // UART_RTS_AO_B // PWM_AO_A)
E4

GPIOAO_2 (UART_CTS_AO_A // UART_CTS_AO_B)
A11

GPIOAO_1 (UART_RX_AO_A // UART_RX_AO_B)
B12

GPIOAO_0 (UART_TX_AO_A // UART_TX_AO_B)
C12
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RESET_N (RESET_N)
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VDDIO_AO3.3V/VCC3.3V

Design Max: 2A

Shield

GPIOAO_9(PU)

System LED

GPIODV_25

GPIOCLK_1(PD)
Value is only for:
  1、 3.3V VDDIO_CPU
  2、 0.6V FB DC-DC

VDDCPU_A

VDDCPU_B

Colse to  DC-DC

Value is only for:
  1、 3.3V VDDIO_CPU
  2、 0.6V FB DC-DC

Design Max: 2A

Design Max: 2A

GPIOAO_3

GPIODV_29(PD)

Colse to  1U1 !

Value is only for:
  1、 3.3V VDDIO_CPU
  2、 0.6V FB DC-DC

DDR4_1.2V

FB=0.6V

VDD_EE

Design Max: 2A

5V  Control

Design Max: 5A

HDMI 5V Bypass with 0R RES:1D2 NC,1R31 0R

HDMI 5V Control by 9Q1:1D2 BAT54C,1R31 NC

Option for EMI

DC Input/5V==2A Design Max: 300mA
1.8V

Colse to  DC-DC

Close to U22_VIN

Friday, December,12th, 2016
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SHENZHEN GIEC ELECTRONICS CO.,LTD
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