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DDR2 MEMORY

I2C

SPI0

UART

JTAG

[DM920] Boot Options

O
SPI Flash boot (NOR Flash, single lane mode, 

Fast Read mode) through SPI1O

Boot ModeSPI0DOUT

OO

SPI1DIN

1

11

1

SPI1DOUT

O O

O Reserved

O

1

1 1

1

1 1

O

SPI Flash

HDMI CONTROL

 SIGNALS

I2S

HDMI CONTROL

 SIGNALS

HDMI CONTROL

 SIGNALS

9

DM920 MEMORY/FLASH

2 C

SPI Slave boot (via Host) through SPI0

I2C EEPROM boot (micro-boot, secondary boot) 

through I2C

SPI Flash boot (NOR Flash, single lane mode, 

normal read in firmware mode) through SPI1)

OO

O

OPTION (DO NOT POP)

SPI1

REMARK:

Resistors R127 ~ R131, R133 should be close to SPI flash.

Signal from DM920 to SPI should be as short as possible.

EXTENSION

CONNECTOR

EXTENSION

CONNECTOR

0.9 Volts output

300mA max 

SOT-23-5

SKU-A (-)
SKU-B (POP)
SKU-C (POP)

SKU-A (-)
SKU-B (POP)
SKU-C (POP)

SKU-A (-)
SKU-B (POP)
SKU-C (POP)

SKU-A (-)

SKU-B (POP)

SKU-C (POP)

SKU-A (-)

SKU-B (POP)

SKU-C (POP)

Reserved

NOTE: SKU-24C is identical to SKU-C

DM_TCK

DM_TDI

DM_TXD1

DM_TMS

DM_TDO

DM_RXD0
DM_TXD0

DM_RXD1

AV4D1
AV4D0

AV2D0

AV0C1

AV0D0

AV0D2

AV1D3

AV2D1

AV0D1

AV2CK

AV0D3
AV0CK

AV3D0

AV0C0

AV3D1

AV0C2

AV3CK

AV1D0

AV3C0

AV1D1

AV3C1

AV1D2

DM_SCL
DM_SDA

DDR2_ODT

DDR2_CAS_L

DDR2_RAS_L
DDR2_CS_L
DDR2_WE_L

DDR2_DM0
DDR2_DM1

DDR2_MA0
DDR2_MA1
DDR2_MA2
DDR2_MA3

DDR2_MA4
DDR2_MA5
DDR2_MA6
DDR2_MA7
DDR2_MA8

DDR2_MA9
DDR2_MA10
DDR2_MA11
DDR2_MA12

DDR2_CLK3_P
DDR2_CLK3_N

DDR2_CKE0

DDR2_BA1
DDR2_BA0

AV1DATA2

AV0DATA2
AV0DATA1

AV1DATA1
AV1DATA0

AV1DATA3

AV0DATA3

AV0DATA0

AV0CTRL1
AV0CTRL2

AV0CTRL0

DDR2_DQ1

DDR2_DQ3
DDR2_DQ2

DDR2_DQ5

DDR2_DQ7
DDR2_DQ6

DDR2_DQ4

DDR2_DQ9

DDR2_DQ11
DDR2_DQ10

DDR2_DQ13

DDR2_DQ15
DDR2_DQ14

DDR2_DQ12

DDR2_DQ8

DDR2_DQ0

DDR2_MA10
DDR2_MA11
DDR2_MA12

DDR2_ODT

DDR2_BA0
DDR2_BA1

DDR2_MA9

DDR2_MA8
DDR2_MA7
DDR2_MA6
DDR2_MA5
DDR2_MA4

DDR2_MA3
DDR2_MA2
DDR2_MA1
DDR2_MA0

DDR2_CS_L

DDR2_CAS_L

DDR2_RAS_L

DDR2_WE_L

DDR2_CKE0

DDR2_DQS1_P
DDR2_DQS1_N

DDR2_DQS0_P

DDR2_DQS0_N

DDR2_DM0

DDR2_DM1

DDR2_MA12
DDR2_MA11
DDR2_MA10

DDR2_MA9
DDR2_MA8
DDR2_MA7
DDR2_MA6
DDR2_MA5

DDR2_MA4
DDR2_MA3
DDR2_MA2
DDR2_MA1
DDR2_MA0

DDR2_BA0
DDR2_BA1

DDR2_CKE0

DDR2_WE_L
DDR2_RAS_L
DDR2_CAS_L DDR2_VTT

DDR2_DQ3
DDR2_DQ2
DDR2_DQ1

DDR2_DQ0

DDR2_DQ15
DDR2_DQ14
DDR2_DQ13
DDR2_DQ12
DDR2_DQ11

DDR2_DQ10
DDR2_DQ9
DDR2_DQ8
DDR2_DQ7
DDR2_DQ6

DDR2_DQ5
DDR2_DQ4

DDR2_DQS1_N
DDR2_DQS0_P

DDR2_DQS1_P

DDR2_DQS0_N

DDR2_CLK3_P
DDR2_CLK3_N

DM_SPI0CLK

DM_SPI0DIN

DM_SPI0NCS0

DM_SPI0DOUT

DM_SPI1CLK

DM_SPI1DIN

DM_SPI1HOLDB
DM_SPI1NCS0

DM_SPI1DOUT

DM_SPI1WPROT

DM3V3

DM1V8

DM1V8

DM1V8

DM1V8

DM3V3

DM3V3 DM3V3

DM3V3

DDR2_VTT

DDR2_VTT

DM1V8

DM3V3

DM3V3

DDR2_VREF

DDR2_VREF

DDR2_VREF

DM3V3

SPI_CLK
SPI_DOUT

I2C_SCL

I2C_SDA

UART_TXD0

UART_TXD1
UART_RXD1

UART_RXD0

SPI_NCS0

TDO

TCK
TMS
TDI

SPI_DIN

AV0DATA0

AV1DATA0

AV0CLK

AV2DATA0
AV2DATA1

AV2CLK

AV3DATA1
AV3CLK
AV3CTRL0
AV3CTRL1

AV4DATA1

AV4DATA0

AV3DATA0

AV0CTRL0
AV0CTRL1
AV0CTRL2

SPI_DOUT

SPI1DOUT

SPI1HOLDB

SPI1CLK

SPI1DOUT

SPI1CS0

SPI1DIN

SPI1WPROT

SPI1CLK
SPI1DOUT

SPI1WPROT

SPI1CS0

SPI1DIN

SPI1HOLDB

AV2CTRL0
AV2CTRL1

AV2DATA3
AV2DATA2

SPI1CS01
SPI1DIN1

SPI1WPROT1

SPI1CLK1
SPI1DOUT1

SPI1HOLDB1

SPI1DINSPI1HOLDB

SPI_NCS1

AV0DATA1
AV0DATA2
AV0DATA3

AV1DATA1
AV1DATA2
AV1DATA3
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R64 22R/R0201R64 22R/R0201

R68 22R/R0201R68 22R/R0201
R66 22R/R0201R66 22R/R0201

R132 240R 1%/R0201R132 240R 1%/R0201

MEMORY

(DDR)

U100-2
DM920

MEMORY

(DDR)

U100-2
DM920

DDR_DQ0
A3

DDR_DQ1
A2

DDR_DQ2
B2

DDR_DQ3
C2

DDR_DQS_L
C1

DDR_DQS_L_N
D1

DDR_DQ6
D2

DDR_DQ7
E2

DDR_DQ8
D6

DDR_DQ9
C4

DDR_DQ15
E5

DDR_DQ11
D5

DDR_DQ12
A4

DDR_DQ13
B4

DDR_DQ14
E6

DDR_DQ10
D4

DDR_DQS_U_N
B5

DDR_DM1
C6

DDR_A0
D12

DDR_A1
A8

DDR_A2
B8

DDR_A3
C8

DDR_A4
B13

DDR_A5
B11

DDR_A6
E12

DDR_A7
F10

DDR_A8
A11

DDR_A9
B10

DDR_A10
A9

DDR_A11
B9

DDR_A12
D9

DDR_A13
A10

DDR_A14
E11

DDR_A15
E9

DDR_BA2
D8

DDR_BA1
B12

DDR_BA0
E10

DDR_CAS_N
A12

DDR_CS_N
A13

DDR_CKE
F11DDR_CK_N
D11DDR_CK
D10

DDR_RAS_N
E7

DDR_WE_N
E8

DDR_ODT
D7

DDR_RESET_N
B7

DDR_VREF
E4

DDR_DM0
B3

DDR_DQS_U
A5

DDR_DQ4
A1

DDR_DQ5
B1

NC
B6

NC
A7

NC
A6

DDR_ZQ
D3

R72 100R/R0201R72 100R/R0201

R87 100R/R0201R87 100R/R0201

R61 100R/R0201R61 100R/R0201

R46 220R/R0201R46 220R/R0201

R70 100R/R0201R70 100R/R0201

R35 220R/R0201R35 220R/R0201

R125
100K/R0201
R125
100K/R0201
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R129

0R/R0402
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0.1UF/C0201
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R75 100R/R0201R75 100R/R0201

VIA20VIA20

R98 49.9R 1%/DNPR98 49.9R 1%/DNP

U23
MCP1802T/DNP

U23
MCP1802T/DNP
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R115 49.9R 1%/DNPR115 49.9R 1%/DNP
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R48 22R/R0201R48 22R/R0201
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R134
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R76

12K 1%/R0201

R76

12K 1%/R0201

R77 49.9R 1%/DNPR77 49.9R 1%/DNP

R52 22R/R0201R52 22R/R0201

R122

100K/R0201

R122

100K/R0201

R47 220R/R0201R47 220R/R0201

SLOT25SLOT25

R38 22R/R0201R38 22R/R0201

R69 100R/R0201R69 100R/R0201

R54 22R/R0201R54 22R/R0201

R63 22R/R0201R63 22R/R0201
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R89 10K/R0201R89 10K/R0201

R36 22R/R0201R36 22R/R0201

R92 49.9R 1%/DNPR92 49.9R 1%/DNP

SLOT20SLOT20

R44 100K/R0201R44 100K/R0201

R130

0R/R0402

R130

0R/R0402

R67

10K/DNP

R67

10K/DNP

R82 100R/R0201R82 100R/R0201

R39 220R/R0201R39 220R/R0201

R106 49.9R 1%/DNPR106 49.9R 1%/DNP

R42 22R/R0201R42 22R/R0201

R73 100R/R0201R73 100R/R0201

R124
100K/DNP
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100K/DNP
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R59 100R/R0201R59 100R/R0201
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R94 49.9R 1%/DNPR94 49.9R 1%/DNP

R85 49.9R 1%/DNPR85 49.9R 1%/DNP
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R34 22R/R0201R34 22R/R0201

R118 22R/R0201R118 22R/R0201

R74 100R/R0201R74 100R/R0201
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R104 49.9R 1%/DNPR104 49.9R 1%/DNP

R84 49.9R 1%/DNPR84 49.9R 1%/DNP

R43 220R/R0201R43 220R/R0201

R135
100K/R0201
R135
100K/R0201

R90 49.9R 1%/DNPR90 49.9R 1%/DNP

R100 49.9R 1%/DNPR100 49.9R 1%/DNP

R37 220R/R0201R37 220R/R0201
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R65 22R/R0201R65 22R/R0201

R120 22R/R0201R120 22R/R0201

R102 49.9R 1%/DNPR102 49.9R 1%/DNP

U21

MX25L12835FMI-10G

U21

MX25L12835FMI-10G

HOLD#/SIO3
1

VCC
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RESET#
3
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5
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CS#
7

SO/SIO1
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11NC
12NC
13NC
14SI/SIO0
15SCLK
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GND
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WP#/SIO2
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UART, SPI, I2C, I2S

U100-1

DM920

UART, SPI, I2C, I2S

U100-1

DM920

RXD0
R19

TXD0
R20

RXD1
R17

TXD1
P18

TDO
E13

TCK
D14

TMS
B14

TDI
E14

SPI0DI
N19

SPI0DO
N20

SPI0CLK
P17

SPI0NCS0
P16

SPI0NCS1
N17

AV4DATA0
P3

AV4DATA1
P2

AV0DATA0
H1

AV0DATA1
G5

AV0DATA2
F4

AV0DATA3
F3

AV0CLK
E1

AV0CTRL0
F5

AV0CTRL1
F2

AV0CTRL2
F1

AV1DATA0
H2

AV1DATA1
G4

AV1DATA2
G1

AV1DATA3
G2

AV2DATA0
M5

AV2DATA1
M4

AV2DATA2
M3

AV2DATA3
M2

AV2CLK
L2

AV2CTRL0
L1

AV2CTRL1
M1

AV3DATA0
P1

AV3DATA1
N1

AV3CLK
N5

AV3CTRL0
N4

AV3CTRL1
N2

I2C_SCL
P20

I2C_SDA
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SPI1DI
M16

SPI1DO
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SPI1CLK
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SPI1NCS0
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R111 49.9R 1%/DNPR111 49.9R 1%/DNP
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M14D5121632A -2.5BG2K
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M14D5121632A -2.5BG2K

VDD
A1

DQ0
G8

VDDQ
A9

DQ1
G2

DQ2
H7

VSSQ
A7

DQ3
H3

DQ4
H1

VDDQ
C1

DQ5
H9

DQ6
F1

VSSQ
B2

DQ7
F9

VDD
E1

UDQS
B7

WE
K3

CAS
L7

RAS
K7

CS
L8

BA0
L2 BA1
L3

A10/AP
M2

A0
M8

A1
M3

A2
M7

VDD
J9

VSSQ
B8

VDDQ
C3
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D2

VDDQ
C7

VSS
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VSS
E3

A3
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A4
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CONNECTORS

3 C

EXTENSION BASIC

SKU-A (-)
SKU-B (POP)
SKU-C (POP)

NOTE for RTC3V3:

RTC3V3 is connected to DM920 (U100-5).

In case RTC section is not mounted, 

do not connect RTC3V3 on the Basic connector. 
NOTE: SKU-24C is identical to SKU-C

HDDATA12

HDDATA13
HDDATA14
HDDATA15

HDDATA11

HDDATA10
HDDATA9
HDDATA8

HDDATA7

HDDATA6
HDDATA5
HDDATA4

HDDATA0

HDDATA1
HDDATA2
HDDATA3

1V8

2V5
1V2

3V3

RTC3V3

USBOTG_VBUS

GND GND
GND GND

MII_RXD2

NRESET

MII_TXD2

MII_TXD3
SPF1

SPF0

HDDATA[0..15]

AV0CLK
AV0CTRL0
AV0CTRL1
AV0CTRL2

AV0DATA0
AV0DATA1
AV0DATA2
AV0DATA3

AV1DATA0
AV1DATA1
AV1DATA2
AV1DATA3

USB_ID

USB_OTG_DN
USB_OTG_DP

USB_PWR_EN

AV2DATA3
ETH_LED_SPEED

ETH_LED_ACT

I2C_SCL
I2C_SDA

AV3CLK
HDDATA14_1

HDDATA15_1

AV3CTRL0

SPI_CLK

SPI_NCS0

SPI_DOUT

SPI_DIN

MII_COL
MII_CRS
AV3DATA0
AV3DATA1

SPI1WPROT1

AV2DATA0

AV2CLK
AV2CTRL0
AV2CTRL1

AV2DATA1

AV4DATA0
AV4DATA1

SPI1DIN1

SPI1CLK1

UART_RXD1
UART_TXD1

ETH_TXN

ETH_RXN

ETH_TXP

ETH_RXP

MII_RXD3

EXT_PA_EN1_24_CON
AV3CTRL1

TDO

TCK

TMS

TDI
UART_TXD0
UART_RXD0

SPI1DOUT1

SPI1CS01

AV2DATA2

SPI1HOLDB1

MII_TX_ER

MII_TX_CLK

SPI_NCS1
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ETHERNET PHY

C

SKU-A (-)

SKU-B (POP)

SKU-C (POP)

R410 and R411 place close to DM920 pin.

CAD NOTE:

R404 to R407 should place close to LAN8742A.

NOTE: SKU-24C is identical to SKU-C

E3V33V3

E3V3

E3V3

E3V3

E3V3E3V3

GND

GND

GND GND

GND

GND

GND
GND

GND

GND

MII_TXD0

MII_TX_EN

MII_TXD1

MII_RXD0
MII_RXD1

MII_RX_DV

MII_RX_ER

MII_MDC

MII_MDIO

MII_PHY_CLK SPF1

ETH_TXP
ETH_TXN

ETH_RXP
ETH_RXN

ETH_LED_SPEED

ETH_LED_ACT
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DM920 CLOCK & RESET

DM920 USB,Ethernet,Clock & HD

5 9 C

BASIC 

CONNECTOR

EXTENSION

CONNECTOR

SKU-A (-)

SKU-B (POP)

SKU-C (POP)

DO NOT POP

CAD NOTE:

*AVOID RUNNING ANY HIGH SPEED TRACE NEAR USB_RBIAS AND R531

*PLACE THE BYPASS CAPS CLOSE TO THE CORRESPONDING PINS 

Place R531 close to the IC pin.

CAD NOTE:

R532 should place close to the driver (DM920).

CAD NOTE: PLL pins

Place all the discrete components for these PLLs 

close to DM920 chip to have minimal jitter on PLLs.

NOTE: SKU-24C is identical to SKU-C

HDDATA0

USB_XTAL1

DM_USB_PWR_EN

VDDPLL

USB_RBIAS

VDD25_AVPLL
VSS25_AVPLL

VDD25_DDRPLL
VSS25_DDRPLL

VDD25_HDPLL

VDD25_ETHPLL
VSS25_ETHPLL

VSS25_SYSPLL
VDD25_SYSPLL

HDDATA1
HDDATA2
HDDATA3
HDDATA4
HDDATA5
HDDATA6
HDDATA7
HDDATA8
HDDATA9
HDDATA10
HDDATA11
HDDATA12
HDDATA13
HDDATA14
HDDATA15

VSS25_HDPLL

HD2

HD8

HD6

HD12

HD1

HD5

HD11

HD0

HD4

HD10

HD3

HD9

HD7

HD13
HD14
HD15

RESET

USBOTG_VBUS

USB_3V3A

3V3 USB_3V3A

DM3V3

DM3V3

DM1V2DM3V3

2V5

DM3V3

USB_VBUS

USB_VBUS

RTC3V3

GND

GND GND

GND

GND

GND

GND

HDDATA[0..15]

MII_RXD0
MII_RXD1
MII_RXD2

MII_RX_DV
MII_RX_ER

MII_TXD3
MII_TXD2
MII_TXD1
MII_TXD0

MII_TX_CLK
MII_TX_EN
MII_TX_ER

MII_MDC

USB_ID

USB_PWR_EN

MII_MDIO

MII_PHY_CLK

NRESET

USB_OTG_DP
USB_OTG_DN

BT_32K

HDDATA14_1
HDDATA15_1

MII_COL
MII_CRS

SPF0
SPF1
SPF2
SPF3

MII_RXD3
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DDRVDDQ
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L9
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DM920 RF SECTION

7 9 C

Decoupling caps should place 

closely to IC power pins.

Note:

R702 and R703 place as 

close as possible to the IC.

Delay needs to
be matched.

Note:

Connect L701 

directly after L803.

C730 close to pin T18.

LNA1_COM

LNA_g_INPUT

LNA_a_INPUT

PA_gLP_OUTPUT

PA_aLP_OUTPUT

2.5VGR

2.5CLKGEN 2.5VDWPA2.5VGR1.2VDig

2.5VPLL_IF

2.5VAN_1

2.5VBIAS

RF2.5ADC 2.5VPLL_RF

1.2VRFLO

1.2XTAL

1.2VDig

1.2VRFLO

1.2VIFLO
W1.2

1.2VIFLO

1.2VBIAS

1.2VBIAS

1.2XTAL

2.5VAN_1

2.5VDig

1.2VAna

1.2VAna

2.5CLKGEN

2.5VGR

2.5VAN_1 2.0V_RFADC

2.0V_RFADC

W2.5

1V8

EXT_TX_RX_EN1_N

EXT_TX_RX_EN1_P

EXT_LNA_EN1_5

EXT_LNA_EN1_24

EXT_PA_EN1_5

EXT_PA_EN1_24

PDOUT
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RF2V5ADC

(3.3V From 

Interconnect Card)

DM920 RF POWER

8 9 C

Capacitor close to DM920 pins.

1.2 Volts output

300mA max 

SOT-23-5

Note:

Place C815 and C816 close to ball W4, U3 and V3.

Place C827 close to ball Y1 and Y2.

Place C826 close to ball W10.

Place C820 and C821 close to ball T12 and U13

2.5VAN_1

2.5VGR

2.5CLKGEN

2.5VRF

2.5VPLL_RF

2.5VPLL_IF

3V3

2V5
W2.5

RF2.5ADC

W1.2
2V5

2.5VBIAS

2.5VDig

1V2

W2.5

2.5VDWPA
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RF FRONT END

9 9 C

Close to RFIC

RTOP

RBOT

RTOP=RBOT x ( (VOUT/VBF) - 1)

VOUT=( (RTOP / RBOT) + 1) x VBF

Where VFB=1.21V typical

VOUT=( (619K / 267K) + 1) x 1.21=4.0V

U904:   
MCP1623BT-I/CHY:
150mA syn. boost  
SOT-23-6, 500KHz
O/P disconnect & PWM enabled

L906: 
MURATA/ LQM21PN4R7MGS
4.7UH 20% 750mA
RDC 0.363 OHM
SRF 20MHZ
SMD 0805

U904 (Optional):
MCP1640BT-I/CHY:
300mA syn. boost 
SOT-23-6, 500KHz
O/P disconnect & PWM enabled

Imax= 80mA

L907, L908 close to RFIC

Imax= 80mA

C945 as close as 
possible to U904 pin 5.

SKU-A (-)

SKU-B (POP)

SKU-C (-)

SKU-A (POP)
SKU-B (-)
SKU-C (POP)

Bsel control:

GPIO mode: R925 = Pop; R924 = No-Pop;

R929 = Pop *

Hardware mode: R925 = No-Pop; 

R924 = Pop; R929 = No-Pop

MOUNT C911= 3.4nH for SKU-A/B/C

NOTE: SKU-24C is identical to SKU-C
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