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MM1DQS2
D19

MM1DQS3
C20

MM1XDQS0
B30

MM1XDQS1
C28

MM1XDQS2
C18

MM1XDQS3
B20

MM1DM0
C26

MM1DM1
C33

MM1DM2
C23

MM1DM3
C16

MM1A0
G21

MM1A1
E28
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F19

MM1A5
F29
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E19

MM1A10
F27
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E20

MM1A12
F21

MM1A13
E30

MM1A14
F18

MM1A15
G29

MM1BA0
G27

MM1BA1
F20

MM1BA2
G26

MM1XCS0
F22

MM1XCS1
G23

MM1XRAS
F24

MM1XCAS
E24

MM1XWE
E25

MM1CKE0
E23

MM1ODT0
F26

MM1ODT1
F25

MM1XRESET
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MM1ZQ
M24

MM1VREF
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LD20 DDR3
IF

DDR3 4Gb 1866 DDR3 4Gb 1866

CH2#0 CH2#1

17/8/10
ADD capasitor 

17/8/10
ADD capasitor 

17/8/10
ADD capasitor 

P_MM2CK

P_MM2XCK

P_MM2CK

P_MM2XCK

P_MM2A11
P_MM2BA1
P_MM2A12
P_MM2A0
P_MM2A14
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P_MM2XWE
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P_MM2BA0

P_MM2ODT0
P_MM2ODT1
P_MM2XRAS
P_MM2XCS0

D_MM2ODT0
D_MM2ODT1
D_MM2XRAS
D_MM2XCS0

D_MM2XWE
D_MM2BA2
D_MM2A10
D_MM2BA0

P_MM2XCS1
P_MM2XCAS
P_MM2CKE0

D_MM2XCS1
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D_MM2CKE0
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P_MM2DM0

P_MM2ZQ

P_MM2XCS0

P_MM2A6

P_MM2VREF
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LD20 Initial
SETUP

NFCLE   :  boot_mode_sel[4] 
NFALE   :  boot_mode_sel[3]
XNFWE   :  boot_mode_sel[2]
XERWE1  :  boot_mode_sel[1]
ERXW    :  boot_mode_sel[0]

Select USB Port2

NAND BOOT
[10010]   : MT29F8G08ADADAH4(Micron)

eMMC BOOT
[11000]   : THGBMDG5D1LBAIL (TOSHIBA)

Boot Strap setting

1 = default

USB3OD   :  XUSBBOOT[3]
USB2OD   :  XUSBBOOT[2]
USB1OD   :  XUSBBOOT[1]
USB0OD   :  XUSBBOOT[0]

PIN_NAME Internal PU/PD Function

The LSI boot mode on the BE side will be changed.
Please refer to the sheet of "LD6b boot mode"
for the detail specification

USB Boot Port Select

4'b1111 = Normal
4'b0111 = USB Port3
4'b1011 = USB Port2
4'b1101 = USB Port1
4'b1110 = USB Port0

boot mode select
0 = debugPU(Reg/enable)

PU(Reg/enable)

PU(Reg/disable)

PU(Reg/disable)

1 = BE boot
0 = STM boot

STM boot mode select

Debug BOOT
[11111]   : Support card

P_NFCLE [6]

P_NFALE [6]

P_XNFRE [6]

P_XERWE1 [6]

P_XNFWE [6]

P_ERXW [6]

P_USB2OD [6,20]

P_MAINPWRON [6,17]

SW_XRSTSTM [17]

SW_XRST [17]
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LD20
Port

ADIN2

IRQ3

IRQ4

PORT-STM

IRQ5

PA0

P70

P72

12V_SENSE

XDET_WOL

XDET_WOW

3V3_SENSE

MAINPWRON

WOLPWRON

XERR_AMP

PORT-BE

EN_2D3D

1.8V --->

TX_HPD_IN IRQ2

<GUARD>

XDETWOBT

P_STMDDCSDA1
P_STMDDCSCL1

P_STMDDCSDA2
P_STMDDCSCL2

P_STMDDCSDA3
P_STMDDCSCL3

XDET_WOBT

EN_BT

P_STMADIN2 [6]

P_STMGPIO5 [6]

P_STMGPIO4 [6,20]

P_STMGPIO2 [6,22]

P_STMGPIO3 [6,20]

P_MAINPWRON [6,13,17]

P_WOLPWRON [6,23]

P_PCD05 [6,27]

P_PCD07 [6,27]

P_STMGPIO1 [6,24]

P_STMDDCSCL1 [6]
P_STMDDCSDA1 [6]

P_STMDDCSCL2 [6]
P_STMDDCSDA2 [6]

P_STMDDCSCL3 [6]
P_STMDDCSDA3 [6]

P_STMGPIO8 [6,20]

P_STMTIME4 [6,20]
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I2C, Debug,
Serial

IIC_0

DMD
IIC

IIC_1

I2C
Debug connector

STM Serial

BE Serial0 (UART0)

Serial

RXD1

TXD1

BE Serial1 (UART1)

USB_RXD
USB_TXD

USB_RXD
USB_TXD

P_SCL0[6,27]

P_SDA0[6,27]

P_DMDSDA0[6]

P_DMDSCL0[6]

P_SCL1[6,27]

P_SDA1[6,27]

P_STMSBI0[6]
P_STMSBO0[6]

P_RXD0[6]
P_TXD0[6]

USB_RXD [18]
USB_TXD [18]

HVCON_SCL1 [3,4]

HVCON_SDA1 [3,4]

EXCN_DMDSCL0 [27]

EXCN_DMDSDA0 [27]

SMCLK [24]

SMDAT [24]

8K_RXD1 [27]

8K_TXD1 [27]

P_SPIRXD0[6]

P_SPITXD0[6]

SUB3.3V

SUB3.3V

SUB3.3V
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R2236 0

R2246 22

R2239 0/NC

R2200
4.7K

R2240 0/NC

R2201
4.7K

R2243 22

R2234 0

R2238 NC/0

R2214
4.7K

R2244 22

R2237 NC/0

R2221
4.7K

R2220
4.7K

R2213
4.7K

R2235 0

R2233 0

R2245 22
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USER LEDS

User LED1

User LED2

User LED3

User LED4

USER LED GREEN

WIFI_LED_IND

BT_LED_IND

PWM

PWM

P_XIRQ11[6]

P_XIRQ13[6]

P_XIRQ17[6]

P_XIRQ18[6]

P_PORT02[6]

P_PORT03[6]

STB3.3V

STB3.3V
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Power Connector, Control
signal

MainPower Control

Stanby RESET

DC-DC Control

BE-RESET ControlU2400 Replacement Parts: 
   BU4828FP3-TR

OUT: 3.8V

If power board can be controled by 3.3V IO,
Please mount R2427 only.

16/07/14
Changed value for power sequence

DC12V Input

12V Switching ST12V -> ST5V

L = > POWER OFF

H = > POWER ON

R1,R2: Chip size 0603(1608)

Silk "ST5V"

Output : 3A
Vout=0.765 x (1+R1/R2) =5.05(V)

R1

R2

20171225 CHANGED

SOT-89-3PIN

SOT-89-3PIN
SOT-89-3PIN

LCD_TV_SUB_ON

LCD_TV_SUB_ON

P_MAINPWRON[6,13]

P_XRSTSTM [6]

DCDCEN [21]

SW_XRSTSTM[13]
SW_XRST[13]

P_XRST [6,27]

STB5V

STB3.3V

12V

12V

STB3.3V

ST12V

12V
ST12V

STB5V
ST12V

SUB3.3V

SUB3.3V
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For Self Powered Configration

For Self Powered Configration

Main_RXD

Main_TXD

VCCIO1

VCCIO1

RX1_LED

TX1_LED

RX1_LED

TX1_LED

USB_TXD[15]

USB_RXD[15]

Serial_VCC1

Serial_VCC1

Serial_VCC1

SUB5V

SUB3.3V
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eMMC

eMMC signals(DS/CMD/CK/DAT)
Z = 50 ohm

Near SOC

Change U3103 pin N1 to GND from NC

The reference layout is traced according to MICRON eMMC  layout guide. 
So when we mount TOSHIBA or others Flash, some of the pattern are traced on RFU ball.
Please change layout pattern if use without MICRON eMMC.

16/06/06
  add comment

 eMMC

Near eMMC

P_MMCDAT4[6]
P_MMCDAT0[6]
P_MMCDAT5[6]
P_MMCDAT3[6]

P_XERST[6]

P_MMCCMD[6]

P_MMCDS[6]

P_MMCDAT2[6]
P_MMCDAT6[6]

P_MMCDAT1[6]
P_MMCDAT7[6]

P_MMCCLK[6]

SUB1.8V

SUB1.8V

SUB3.3V
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RA3104 ARRY/51
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C3108
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U3103A
THGBMHG7C1LBAIL
153-BALL VFBGA

CLK
M6

RSTN
K5

CMD
M5

DS
H5

DS_NC1
G1

DS_NC2
G2

DS_NC3
G3

RSTN_NC1
J1

RSTN_NC2
J2

RSTN_NC3
J3

CMD_NC1
L1

CMD_NC2
L2

CMD_NC3
L3

CLK_NC1
N7

CLK_NC2
P7

VssQ1
C4

VssQ2
N2

VssQ3
N5

VssQ4
P4

VssQ5
P6

Vss1
A6

Vss2
E7

Vss3
G5

Vss4
H10

Vss5
J5
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K8

VssQ_NC1
D4

VccQ1
C6

VccQ2
M4

VccQ3
N4

VccQ4
P3

VccQ5
P5

Vcc1
E6

Vcc2
F5

Vcc3
J10

Vcc4
K9

VDDIM
C2

VDDIM_NC
C1

DAT0
A3

DAT1
A4

DAT2
A5

DAT3
B2

DAT3_NC
A1

DAT4
B3

DAT4_NC
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B4

DAT5_NC1
C3

DAT5_NC2
D1

DAT5_NC3
D2

DAT6
B5

DAT6_NC1
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DAT6_NC2
B8

DAT6_NC3
C5
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USB USB0

USB3

unused = OPEN

USB signals
Zdiff = 90 ohm

<PAIR GUARD>

<PAIR GUARD>

USB signals
Zdiff = 90 ohm

16/04/14
SUB3.3V -> STB3.3V

<PAIR GUARD>

<PAIR GUARD>

<PAIR GUARD>

USB signals
Zdiff = 90 ohm

USB signals
Zdiff = 90 ohm

USB signals
Zdiff = 90 ohm

Put R3217,R3218,R3219,R3220 
at cross point between PCIe,USB30 
and SoC 

USB 2

USB2.0

WIFI Module

WIFI_REG_ON
BT_REG_ON
WIFI_WAKE_HOST
BT_WAKE_HOST

WIFI_VCC_3V3
USB_DM
USB_DP

P_STMGPIO3

P_STMGPIO8

WIFI_VCC_3V3

P_STMTIME4

P_STMGPIO4

USB_DP

USB_DM

P_STMGPIO3

P_STMGPIO4

P_STMGPIO8

USB_DP
USB_DM

WIFI_VCC_3V3

P_STMGPIO3

P_STMGPIO8

P_STMTIME4

P_USB2DP[6]
P_USB2DN[6]

P_USB3DN[6]
P_USB3DP[6]

P_STMGPIO3[6]

P_USB2OD[6,13]

P_USB0DN[6]

P_USB0DP[6]

P_USB0RXN[6]

P_USB0RXP[6]

P_USB0TXN[6]

P_USB0TXP[6]

P_USB2VBUS[6]

P_USB0VBUS[6]

P_USB0OD[6]

P_STMGPIO4[6]
P_STMTIME4[6]
P_STMGPIO8[6]

STB3.3V
STB3.3V

SUB3.3V

SUB5V

SUB5V

SUB3.3V
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Near RTL8211E

Frequency Tolerance <= 50ppm

Z=50 ohm

Z=50 ohm

<GROUP GUARD>

Ether signals
Zdiff = 100 ohm

<GUARD>

<GROUP GUARD>

Ether-PHY(RTL8211E-VB)
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EtherPHY
Common

Near SOC

Ether PHY

16/05/16
changed resistor value
16/05/20
changed resistor value
16/06/06
changed resistor value
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8KDEC PCIe I/F

CLKGEN for PCIe

*_PECLKP/N  impedance=100 ohm
*_PER0P/N  impedance=85 ohm
*_PET0P/N  impedance=85 ohm
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HDMI0

PMBT3904

3:COLLECTOR

1:BASE 2:EMITTER

HDMI signals
Zdiff = 100 ohm

2SK3018

2:SOURCE1:GATE

3:DRAIN

Reverse current < 0.3uA (Vr=10V)

HDMI0

HDMI_CEC
HDMI_CEC [4,27]

P_STMDDCSDA0 [6]
P_STMDDCSCL0 [6]

P_RX0CM [6]

P_RX0CP [6]
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XIRQ12

SPITXD3

SPIRXD3

RXD1

TXD1

SPISYNC3

SPISCLK3

XIRQ14

PORT66
int_PD=>

<GUARD>

<GUARD>

8KDEC I/F

PORT65

8KDEC_XRST

8KDEC_XRST

P_PCA06

P_PCA05

P_PCA07

P_PCA08

8K_RXD1[15]

8K_TXD1[15]

P_PCA05[6]

P_PCA06[6]

P_PCA07[6]

P_PCA08[6]

P_XIRQ14[6]

P_PC0CD1[6]

P_CK27FO[6]

P_PHSYNCO[6]

P_PVSYNCO[6]

P_SPICLK0[6]

HDMI_CEC[4,25]

P_SPISYNC0[6]

P_AO1ARC[6]

P_PCD06[6]

P_PCD05[6]

P_PCD04[6]

P_PCD02[6]

P_PCD01[6]

P_PCD00[6]

P_SDA0 [6,15]

P_SCL0 [6,15]

P_PCA11 [6]

P_PCA12 [6]

P_PCA13 [6]

P_PCA14 [6]

P_PC0IOWR[6]

P_XIRQ4 [4,6]

P_XIRQ2 [4,6]

P_XIRQ5 [4,6]

P_XIRQ3 [4,6]

P_PC0RESET[6]

P_PC0CD2[6]

P_PC0CE1[6]

P_PC0IORD[6]

P_PC0OE[6]

P_PC0WE[6]

P_PCD07[6]

P_SCL1 [6,15]

P_SDA1 [6,15]
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P_PC0READY[6]

P_XRST [6,17]
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DCDC(STM)

STB3.3V

Silk "STB3.3V"

Output : 500mA

Replacement Parts: RT7257DHZSP

STB1.8V

Output :500mA
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DCDC(BE1)

R1,R2: Chip size 0603(1608)

5.0V

Silk "5.0V"

Output : 3A
Vout=0.765 x (1+R1/R2) = 5.052(V)

R1

R2

3.3V

1.8V 1.5V

1700mA
1200mA

R1,R2: Chip size 0603(1608)

Silk "3.3V"

Output : 3A
Vout=0.765 x (1+R1/R2) = 3.295(V)

R1

R2

2200mA

R1,R2: Chip size 0603(1608)

Silk "1.8V"

Output : 3A
Vout=0.765 x (1+R1/R2) =1.798(V)
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R1,R2: Chip size 0603(1608)
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DCDC(BE2)

0.9V

Output : 12A (Over Current Limit : 12A)

Silk "0.9V"

1.2V

Output : 2A
Vout=0.765 x (1+R1/R2) = 1.203(V)

Silk "1.2V"

R1

R2

700mA

DCDCEN_2
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P_AFB [6]

12V

SUB0.9V

SUB1.2V

12V

Title :

Size

Document Number

Rev:

Date:

Sheet o f

DCDC

1.0

LD20

A2

30 31

Wednesday, August 21, 2019

Title :

Size

Document Number

Rev:

Date:

Sheet o f

DCDC

1.0

LD20

A2

30 31

Wednesday, August 21, 2019

Title :

Size

Document Number

Rev:

Date:

Sheet o f

DCDC

1.0

LD20

A2

30 31

Wednesday, August 21, 2019

R9421

150K

C
9

3
0

9
0

.1
u

F
/2

5
V

TP9300
NC

C
9

3
1

2
2

2
u

F
/1

6
V

/0
8

0
5

L9303
BLM21PG220SN1D
MPZ2012S300AT

C
9

3
2

1
2

2
u

F
/1

6
V

/0
8

0
5

C9407 0.1uF/25V

C
9

4
0

5
3

3
0

0
p

F

C
9

3
0

7
2

2
u

F
/1

6
V

/0
8

0
5

TP9301
NC

R9425 100K

R9423

NC

R9422

NC

C
9

3
0

6
2

2
u

F
/1

6
V

/0
8

0
5

R9307

82K/1%

C
9

4
0

6
1

u
F

/1
6

V

C9325

NC/10pF/16V

R9424 0

C
9

3
2

2
2

2
u

F
/1

6
V

/0
8

0
5

L9302
2.2uH/3.3A/4.9x4.9
NR5040T2R2N

1 2

R9420

80K

C9323

0.1uF/16V

C
9

3
1

6
2

2
u

F
/1

6
V

/0
8

0
5

C
9

3
1

7
N

C
/0

.1
u

F
/1

6
V

C9403

0.1uF/16V

R9419

0

C
9

3
0

5
2

2
u

F
/1

6
V

/0
8

0
5

C9318

0.1uF/16V

R9308

47K/1%

C
9

3
0

8

2
2

u
F

/1
6

V
/0

8
0

5

C
9

4
0

4
0

.1
u

F
/2

5
V

C9319
0.1uF/16V

C9324
22uF/16V/0805

L9301
1uH/13A/7.1x6.5
SPM6530T-1R0M120

1 2

L9300
BLM21PG220SN1D
MPZ2012S300AT

U9301

RT6212AHRGJ6F

GND
1

LX
2

VIN
3

FB
4

EN
5

BOOT
6

C
9

3
1

0
2

2
u

F
/1

6
V

/0
8

0
5

C
9

3
2

0
2

2
u

F
/1

6
V

/0
8

0
5

C9408

3300pF

U9302

RT6242BHGQUF

A
N

G
D

1

FB
2

PVCC
3

RT
4

SS
5

VIN
6

G
N

D
7

PGOOD
8

BOOT
9

SW5
10SW4
11SW3
12SW2
13SW1
14

EN
15

RLIM
16

HOPERUN



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

CONFIDENTIAL

AKEBI96 Schematics REV: 2.1

Title :

Size

Document Number

Rev:

Date:

Sheet o f

HISTORY

1.0

LD20

A2

31 31

Wednesday, August 21, 2019

Title :

Size

Document Number

Rev:

Date:

Sheet o f

HISTORY

1.0

LD20

A2

31 31

Wednesday, August 21, 2019

Title :

Size

Document Number

Rev:

Date:

Sheet o f

HISTORY

1.0

LD20

A2

31 31

Wednesday, August 21, 2019

HOPERUN


