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This board was designed for maximum flexibility
in software development and demonstrates
multiple functions possible with i.MX processors. 
Although best design practices have been applied,
some areas may not be suitable for a 
mass-production design.

Subject to Change without Notice

Audio board 2

General naming rule is [MASTER]_[BUS]_[SIGNAL]_[SLAVE]
>>, << and <<>> indicate the direction of the signal
#, _B or _N means low active
__NET_NAME is a single net, this name only for layout

DAC codec 2

15

IOMUX tabel 1

DAC amplifier ch9-16

13

Digital power

ADC codec

10

B2B for 845 & 815

7

Level shifter for IMX

CPLD 3

1

CPLD jtag

ADC preamplifier

36

Contents

34

31

28

HDMI card & EXP

25

M.2 & PCIE clock

22

Wireless subwoofer (BLE)

19

DAC codec 3

16

DAC amplifier ch17-24

IMX boot setting

ADC power supply

11

Main power

8

Power block diagram

CPLD 1

Revision history and contents

37

2

35

32

29

26

SPDIF

23

Ethernet PHY

20

DAC power supply

5

17

IOMUX tabel 2

DAC codec 1

14

DAC amplifier ch1-8

12

Analog power

9

B2B for 865

6

CPLD 2

3

DAC buffer

System block diagram

4

33

30

27

IMX HDMI

24

SPDT & SD card slot & mFI

21

18

Revision
First release
Changes

c
Date
20191204

USB type-c
DSI interface

Remote debug
Remote debug isalation

38

c1 20200513 1. change C340 from 0.1uF to 0.22uF
2. change C2949,C2944,C3001 from 0.01uF to 0.22uF
3. change J2524 from TSW-102-07-T-S to b2b-xh-a
4. change R3157,R2820 and R452 from 100R to 1k
5. change R3146 from 100R to 10k
6. change U48 from PCA9617ADP to PCA9509ADP for better compatibility of HDMI monitors,
and R185 needs to be populated

d 20200903 1.  swap pcie tx and rx signal.
2.  change sdio2’s spdt switch U2447 part number.
3.  add a gpio option for usb_id (only for 865).
4.  modify spdif circuit.
5.  change fixed hole from non-plated hole to plated hole, and add dnp resistors.
6.  dnp U2508 and U2417
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LCMXO3LF-
9400C-6BG484

484-balls
383 I/O

ADC
AK5552

2ch used
6ch reserved

DAC
AK4458

8ch

DAC
AK4458

8ch

DAC
AK4458

8ch

D
A

C
1

D
A

C
2

D
A

C
3

DAC3_I2S_DSD

DAC2_I2S_DSD

DAC1_I2S_DSD

ADC_I2S_DSD

i.MX8M CM
865

815/845

Audio
detection

RGMII

HDMI MODULE

R
ES

ET

O
N

/O
FF

BT
NXH3670

UART/SPI/PDM

I2C3

M.2
KEY E

SDIO_M

I2S/UART

24ch

2ch

1

RPi
2x20

RJ45 w/ 
transformer

B
O

O
T

HDMI

SAI1

SAI3

SAI5

SPDIF RX/TX
RCA+OPT

Remote 
debug

I2S

dedicated 
I2C4

JTAG
FT2232H

Config switch

I2S/SPI/UART/I2C

__I2C3

__I2C3

GPIO/
UART/I2C/SPI

USB type-c

Micro AB

Micro B

__I2C3

eARC

EP92
A7E

8MIC-RPI-MX8

2X20pins

mFI I2C2

MIPI-DSI

JTAG
JTAG

8 bit

SAI6/7(ENET)

815
SAI1, B2B
SAI2, on module BT  -7pins
SAI3, B2B  -7pins
SAI4, null
SAI5, B2B, for PDM  -7pins
SAI6, B2B, for ENET  -7pins
SAI7, B2B, for ENET  -7pins

845
SAI1, B2B  -21pins
SAI2, on module BT  -7pins
SAI3, B2B  -7pins
SAI4, null
SAI5, B2B, for PDM  -7pins
SAI6, B2B, for ENET  -7pins
SAI7, B2B, for ENET  -7pins

49.152
MHz

45.1584
MHz

SDIO1

SCH-45632

PHY1
RTL8211FDI-

CG

Bypass Ethernet

SD card 
slot

SDIO2

SDIO2_C

SDIO1_C

SDIO_M SPDT

SPDT

SDIO1_C

SDIO2_C

PCIE

PCIE
I2C2

3.3V 1.8V

I2C2
865
SAI1, B2B  -21pins
SAI2, B2B  -7pins
SAI3, B2B  -7pins
SAI4, null
SAI5, B2B, for PDM  -7pins
SAI6, B2B, only ENET  -7pins
SAI7, B2B, only ENET  -7pins

I2C2

System Block Diagram

3.3V

xxx
PTN5150A

IO_EXP
SCH-45632

Address

PCA6416AEV

DAC2
AK4458VN

3.3V

3.3V

TBD 1.8V

0100 001x

0010 010x

0001 001x

1000 000x/any

Slave

1.8V

I2C2 Slave table

3.3V

9FGV0241AKLF

CC

Level

1101 010x

DAC3
AK4458VN

Address

ADC
3.3V

3.3V

xxx

CPLD

TBD

AK5552VN

I2C3 Slave table

1.8V

LCMXO3LF

0010 001x

M.2 I/F

PN

AK4458VN

0100 000x

3.3V

MFI
0011 101x

Slave

Level
PCIE_OSC

DAC1
0010 011x

xxx

RPI

0010 000x

3.3V

3.3V

PN

3.3V

DSI I/F

0001 000x

0100 000xPCA6408ABS
1.8VPCA6416AEV
1.8V

IO_EXP
IO_EXP

0100 001x
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+12V

i.MX8M 
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HDMI 
Card

M.2 Card
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IMX_VDD_3V3

IMX_VDD_1V8

CPH_1V8

BLE

GPIO ANA_PWR_EN
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Delay 150ms
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IO_PWR SPDT_2 SPDIF SD CARD

IO_PWR
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DSI_SAS PCIE_CLK
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SHIFTER
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Input Amps and Detection

Short Traces
The short traces (SHxxx) provide net name isolation to
insure the AGND node is close to Op Amp pin. The component
is sized to match the Op Amp pin width. This a CAD tool
item not an electrical item.

RCA Connector

RED
WHITE

PJRAS1X2S02AUX

-41.5dbV (~8mV)

when LED on, Vo low
when LED off, Vo high

thin film

Vgss = +/-20V
Vdss = 50V
Vgs(th) = 0.9V min - 1.5V max

active low

Vf=1.2Vtyp @If=10mA
Vf=1.0Vtyp @If=0.3mA
Ifon_max=1.6mA, Ifon_absolute=60mA

If=2.5mA @1.5K, Vf=1.2V

Tdelay=1.5*10^8*Cd (sec)  when Rd=220K
Cd=0.022uF  Tdelay=3s

VBIAS2V5

VBIAS2V5

AGND

AGND

AGND

AVDD_+15V_IN

AVDD_-15V_IN

AGND

AGND

AGND AGND

AGND

AGND

AGND

AGND

AGND

AGND

AGND

AVDD_+15V_INAGND AGND

AGND

AVDD_-15V_IN

AGND

AGND

AGND

AGND

AGND

ADC_DET_5V

CPH_3V3

DGND

AGND

AGND

AGNDAGND

DGND

AGND

ADC_DET_5V
CPH_3V3

CH1_IN_RED_P [5]

CH1_IN_RED_N [5]

CH1_IN_WHT_N [5]

CH1_IN_WHT_P [5]

AUD_DETECT_B [28]
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L-I2C, H-PAR

ADC

{bidir}

{bidir}

If installed, shorts under DACs should also be installed

Optional Ground Plane Short

impedance of 110 Ohm to balanced diff-pair ADC input

<10>

<22>

{No SPI Mode}

<20>

<38>

<8>

<30>

Optional Configuration Header ADC

<6>

<34>

{P
SN

}

<32>

<18>

<14>
<12>

Default Mode = I2C
Address = 0010_011x

<16>

<28>

{C
PL

D}

<26>

{C
PL

D}

<24>

<36>

D5
PW6
0
CKS2
TDM0
0
DCKS
TST5
0

D6
PW7
0
CKS3
TDM1
0
0
TST6
0

D7
PW8
0
0
0
DP
0
TST7
0

Register Map

Register Name
Power Management1
Power Management2
Control 1
Control 2
Control 3
DSD
TEST1
TEST2

Addr
00H
01H
02H
03H
04H
05H
06H
07H

D0
PW1
RSTN
HPFE
0
SLOW
DSDSEL0
TST0
TRST

D1
PW2
MONO1
DIF0
0
SD
DSDSEL1
TST1
0

D2
PW3
MONO2
DIF1
0
0
DCKB
TST2
0

D3
PW4
0
CKS0
0
0
PMOD
TST3
0

D4
PW5
0
CKS1
0
0
0
TST4
0

impedance of 110 Ohm to balanced diff-pair ADC input

Internal LDO sourcing 1V8

master/slave select

power management/channel summation

reset & power down, L active

over flow flag

PSN
only support I2C

L:PCM mode, H:DSD mode

Output Format:
PCM mode: 24/32 bit MSB justified, I2S or TDM‐
DSD mode: DSD Native 64, 128, 256 

ADC cannot drive board capactance loads

DGND

ADC_DVDD_3V3

DGND

DGND

ADC_DVDD_3V3

DGND

DGND

AGND DGND ADC_DVDD_3V3

ADC_DVDD_3V3

DGND

DGND DGND

ADC_AVDD_5V

AGND

DGND DGND

ADC_DVDD_3V3

DGND DGND

AGND
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Audio Line Out
DAC 1 of 3

AVDD=3.0 - 5.5V
AVDD 41mA

<8>
<10>
<12>
<14>

Default Mode = I2C
Address = 0010_000x

Optional Configuration Header DAC 1

DAC1

{DAC_AVDD_5V}

{DAC Datasheet requires independent reference supplies}

{1M for cap discharge}

TDMx path for parallel
mode configuration only

I2C ADDRESS
CAD1   CAD0
L      L

Addr
00H
01H
02H
03H
04H
05H
06H
07H
08H
09H
0AH
0BH
0CH
0DH
0EH
0FH
10H
11H
12H
13H
14H

Register Name 
Control 1
Control 2 
Control 3 
L1ch ATT
R1ch ATT
Control 4 
DSD1
Control 5
Sound Control
DSD2
Control 6
Control 7
Control 8 
Control 9 
Control 10 
L2ch ATT
R2ch ATT 
L3ch ATT
R3ch ATT 
L4ch ATT
R4ch ATT

D7
ACKS
0
DP
ATT7
ATT7
INVL1
DDM
L3
L1
DML2
TDM1
ATS1
INVR4
MONO4
DEM41
ATT7
ATT7
ATT7
ATT7
ATT7
ATT7

D6
0
0
0
ATT6
ATT6
INVR1
DML1
R3
R1
DMR2
TDM0
ATS0
INVL4
MONO3
DEM40
ATT6
ATT6
ATT6
ATT6
ATT6
ATT6

D5
0
SD
DCKS
ATT5
ATT5
INVL2
DMR1
L4
L2
DML3
SDS1
0
INVR3
MONO2
DEM31
ATT5
ATT5
ATT5
ATT5
ATT5
ATT5

D4
0
DFS1
DCKB
ATT4
ATT4
INVR2
DMC
R4
R2
DMR3
SDS2
SDS0
INVL3
0
DEM30
ATT4
ATT4
ATT4
ATT4
ATT4
ATT4

D3
DIF2
DFS0
MONO1
ATT3
ATT3
SELLR2
DMRE
0
0
DML4
PW2
PW4
0
SELLR4
0
ATT3
ATT3
ATT3
ATT3
ATT3
ATT3

D2
DIF1
DEM11
DZFB
ATT2
ATT2
0
0
0
0
DMR4
PW1
PW3
FIR2
SELLR3
0
ATT2
ATT2
ATT2
ATT2
ATT2
ATT2

D1
DIF0
DEM10
SELLR1
ATT1
ATT1
DFS2
DSDD
1
SC1SC1
DSDF
DEM 21
DCHAIN
FIR1
0
0
ATT1
ATT1
ATT1
ATT1
ATT1
ATT1

D0
RSTN
SMUTE
SLOW
ATT0
ATT0
SSLOW
DSDSEL0
SYNCE
SC0
DSDSEL1
DEM20
0
FIR0
0
0
ATT0
ATT0
ATT0
ATT0
ATT0
ATT0

Register Map

Internal LDO sourcing 1V8

{DAC1_CAD1}

{D
AC

1_
CA

D1
}

{No SPI Mode}

{DAC1_PS}

{D
AC

1_
PS

}
{C

PL
D}

{C
PL

D}

{C
PL

D}

Optional Ground Plane Short

If installed, shorts under DACs should also be installed

TVDD= 1.7 - 3.6V
TVDD 26mA

CAD0

Optional Bus Termination

DAC_DVDD_3V3

DGND
AGND

DGND

DAC_DVDD_3V3

DAC_DVDD_3V3

AVDD_+15V_OUT1-4

AGNDAGND AGND

AVDD_-15V_OUT1-4

AGND

DAC1_AVDD_5V

DGNDDGND

DGNDDGND

DGND

AGND DGND DGND DGND DGND DGND DGND

DGND DGND DGND DGND DGND

DAC1_MCLK[10,26]
DAC1_BCLK_DCLK[10,26]

DAC1_SDTI1_DSDR1[10,26]
DAC1_SDTI2_DSDL2[10,26]

DAC123_PDN[11,12,28]

AOUTL1P [7]
AOUTL1N [7]

AOUTR1P [7]
AOUTR1N [7]

AOUTL2P [7]
AOUTL2N [7]

AOUTR2P [7]
AOUTR2N [7]

AOUTL3P [7]
AOUTL3N [7]

AOUTR3P [7]
AOUTR3N [7]

AOUTL4P [7]
AOUTL4N [7]

AOUTR4P [7]
AOUTR4N [7]

DAC1_DSDR3[10,26]
DAC1_DSDL4[10,26]
DAC1_DSDR4[10,26]

DAC1_SYNC_DSDL1[10,26]

DAC1_DCHAIN[28]

I2C_LO_PARALLEL_HI[5,11,12,28]

DAC1_SDTI3_DSDR2_TDMO1[10,26]
DAC1_SDTI4_DSDL3_TDMO2[10,26]

I2C3_SCL_3V3[5,11,12,20,23]

I2C3_SDA_3V3[5,11,12,20,23]

DAC1_MCLK [10,26]
DAC1_BCLK_DCLK [10,26]
DAC1_SYNC_DSDL1 [10,26]
DAC1_SDTI1_DSDR1 [10,26]
DAC1_SDTI2_DSDL2 [10,26]

DAC1_SDTI3_DSDR2_TDMO1 [10,26]
DAC1_SDTI4_DSDL3_TDMO2 [10,26]
DAC1_DSDR3 [10,26]
DAC1_DSDL4 [10,26]
DAC1_DSDR4 [10,26]
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DAC2

I2C ADDRESS
CAD1   CAD0
H      L

{DAC_AVDD_5V}

{DAC Datasheet requires independent reference supplies}

TDMx path for parallel
mode configuration only

Audio Line Out
DAC 2 of 3

Addr
00H
01H
02H
03H
04H
05H
06H
07H
08H
09H
0AH
0BH
0CH
0DH
0EH
0FH
10H
11H
12H
13H
14H

Register Name 
Control 1
Control 2 
Control 3 
L1ch ATT
R1ch ATT
Control 4 
DSD1
Control 5
Sound Control
DSD2
Control 6
Control 7
Control 8 
Control 9 
Control 10 
L2ch ATT
R2ch ATT 
L3ch ATT
R3ch ATT 
L4ch ATT
R4ch ATT

D7
ACKS
0
DP
ATT7
ATT7
INVL1
DDM
L3
L1
DML2
TDM1
ATS1
INVR4
MONO4
DEM41
ATT7
ATT7
ATT7
ATT7
ATT7
ATT7

D6
0
0
0
ATT6
ATT6
INVR1
DML1
R3
R1
DMR2
TDM0
ATS0
INVL4
MONO3
DEM40
ATT6
ATT6
ATT6
ATT6
ATT6
ATT6

D5
0
SD
DCKS
ATT5
ATT5
INVL2
DMR1
L4
L2
DML3
SDS1
0
INVR3
MONO2
DEM31
ATT5
ATT5
ATT5
ATT5
ATT5
ATT5

D4
0
DFS1
DCKB
ATT4
ATT4
INVR2
DMC
R4
R2
DMR3
SDS2
SDS0
INVL3
0
DEM30
ATT4
ATT4
ATT4
ATT4
ATT4
ATT4

D3
DIF2
DFS0
MONO1
ATT3
ATT3
SELLR2
DMRE
0
0
DML4
PW2
PW4
0
SELLR4
0
ATT3
ATT3
ATT3
ATT3
ATT3
ATT3

D2
DIF1
DEM11
DZFB
ATT2
ATT2
0
0
0
0
DMR4
PW1
PW3
FIR2
SELLR3
0
ATT2
ATT2
ATT2
ATT2
ATT2
ATT2

D1
DIF0
DEM10
SELLR1
ATT1
ATT1
DFS2
DSDD
1
SC1SC1
DSDF
DEM 21
DCHAIN
FIR1
0
0
ATT1
ATT1
ATT1
ATT1
ATT1
ATT1

D0
RSTN
SMUTE
SLOW
ATT0
ATT0
SSLOW
DSDSEL0
SYNCE
SC0
DSDSEL1
DEM20
0
FIR0
0
0
ATT0
ATT0
ATT0
ATT0
ATT0
ATT0

Register Map

<8>
<10>
<12>
<14>

Default Mode = I2C
Address = 0010_010x

Optional Configuration Header DAC 2

Internal LDO sourcing 1V8

{DAC2_CAD1}

{D
AC

2_
CA

D1
}

{DAC2_PS}

{D
AC

2_
PS

}

{No SPI Mode}

{C
PL

D}
{C

PL
D}

{C
PL

D}

DAC cannot drive board capactance loads

Optional Ground Plane Short

If installed, shorts under DACs should also be installed

TVDD= 1.7 - 3.6V
TVDD 26mA

AVDD=3.0 - 5.5V
AVDD 41mA

{1M for cap discharge}

CAD0

Optional Bus Termination

AGND

AVDD_+15V_OUT5-8

AGNDAGND AGND

AVDD_-15V_OUT5-8

AGND

DAC2_AVDD_5V

DGND

DGND

DGND

DAC_DVDD_3V3

DAC_DVDD_3V3

DGNDDGND

DAC_DVDD_3V3

DGNDDGND

DGND

DAC_DVDD_3V3 DAC_DVDD_3V3

AGND DGND DGND DGND DGND DGND DGND

DGND DGND DGND DGND DGND

DAC123_PDN[10,12,28]

AOUTL5P [8]
AOUTL5N [8]

AOUTR5P [8]
AOUTR5N [8]

AOUTL6P [8]
AOUTL6N [8]

AOUTR6P [8]
AOUTR6N [8]

AOUTL7P [8]
AOUTL7N [8]

AOUTR7P [8]
AOUTR7N [8]

AOUTL8P [8]
AOUTL8N [8]

AOUTR8P [8]
AOUTR8N [8]

DAC2_MCLK[11,26]
DAC2_BCLK_DCLK[11,26]

DAC2_SDTI1_DSDR1[11,26]
DAC2_SDTI2_DSDL2[11,26]

DAC2_SYNC_DSDL1[11,26]

DAC2_DSDR3[11,26]
DAC2_DSDL4[11,26]
DAC2_DSDR4[11,26]

DAC2_DCHAIN[28]

I2C_LO_PARALLEL_HI[5,10,12,28]

DAC2_SDTI3_DSDR2_TDMO1_OUT[28]

DAC2_SDTI4_DSDL3_TDMO2_OUT[28]

DAC2_SDTI3_DSDR2_TDMO1_IN[11,26]

DAC2_SDTI4_DSDL3_TDMO2_IN[11,26]

I2C3_SCL_3V3[5,10,12,20,23]

I2C3_SDA_3V3[5,10,12,20,23]

DAC2_SDTI3_DSDR2_TDMO1_IN [11,26]
DAC2_SDTI4_DSDL3_TDMO2_IN [11,26]
DAC2_MCLK [11,26]
DAC2_BCLK_DCLK [11,26]
DAC2_SYNC_DSDL1 [11,26]

DAC2_SDTI1_DSDR1 [11,26]
DAC2_SDTI2_DSDL2 [11,26]
DAC2_DSDR3 [11,26]
DAC2_DSDL4 [11,26]
DAC2_DSDR4 [11,26]
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Optional Bus Termination

DAC3

{DAC Datasheet requires independent reference supplies}

<10>

{C
PL

D}

Default Mode = I2C
Address = 0010_001x

I2C ADDRESS

<8>

{D
AC

2_
PS

}
{D

AC
2_

CA
D1

}

<12>

{No SPI Mode}

CAD1   CAD0

{C
PL

D}

<14>

{C
PL

D}

L      H

Optional Configuration Header DAC 3

D6
0
0
0
ATT6
ATT6
INVR1
DML1
R3
R1
DMR2
TDM0
ATS0
INVL4
MONO3
DEM40
ATT6
ATT6
ATT6
ATT6
ATT6
ATT6

Addr
00H
01H
02H
03H
04H
05H
06H
07H
08H
09H
0AH
0BH
0CH
0DH
0EH
0FH
10H
11H
12H
13H
14H

D2
DIF1
DEM11
DZFB
ATT2
ATT2
0
0
0
0
DMR4
PW1
PW3
FIR2
SELLR3
0
ATT2
ATT2
ATT2
ATT2
ATT2
ATT2

D5
0
SD
DCKS
ATT5
ATT5
INVL2
DMR1
L4
L2
DML3
SDS1
0
INVR3
MONO2
DEM31
ATT5
ATT5
ATT5
ATT5
ATT5
ATT5

Register Name 
Control 1
Control 2 
Control 3 
L1ch ATT
R1ch ATT
Control 4 
DSD1
Control 5
Sound Control
DSD2
Control 6
Control 7
Control 8 
Control 9 
Control 10 
L2ch ATT
R2ch ATT 
L3ch ATT
R3ch ATT 
L4ch ATT
R4ch ATT

Register Map

D1
DIF0
DEM10
SELLR1
ATT1
ATT1
DFS2
DSDD
1
SC1SC1
DSDF
DEM 21
DCHAIN
FIR1
0
0
ATT1
ATT1
ATT1
ATT1
ATT1
ATT1

D4
0
DFS1
DCKB
ATT4
ATT4
INVR2
DMC
R4
R2
DMR3
SDS2
SDS0
INVL3
0
DEM30
ATT4
ATT4
ATT4
ATT4
ATT4
ATT4

D7
ACKS
0
DP
ATT7
ATT7
INVL1
DDM
L3
L1
DML2
TDM1
ATS1
INVR4
MONO4
DEM41
ATT7
ATT7
ATT7
ATT7
ATT7
ATT7

D0
RSTN
SMUTE
SLOW
ATT0
ATT0
SSLOW
DSDSEL0
SYNCE
SC0
DSDSEL1
DEM20
0
FIR0
0
0
ATT0
ATT0
ATT0
ATT0
ATT0
ATT0

D3
DIF2
DFS0
MONO1
ATT3
ATT3
SELLR2
DMRE
0
0
DML4
PW2
PW4
0
SELLR4
0
ATT3
ATT3
ATT3
ATT3
ATT3
ATT3

{1M for cap discharge}

Internal LDO sourcing 1V8

{DAC_AVDD_5V}

AVDD=3.0 - 5.5V
AVDD 41mA

DAC cannot drive board capactance loads

TDMx path for parallel
mode configuration only

{DAC3_PS}

{DAC3_CAD1}

TVDD= 1.7 - 3.6V
TVDD 26mA

Audio Line Out
DAC 3 of 3

If installed, shorts under DACs should also be installed

Optional Ground Plane Short

tied to buffers

<6>
CAD0
CAD1

DAC_DVDD_3V3 DAC_DVDD_3V3

DGND

DAC3_AVDD_5V AVDD_+15V_OUT9-12 AVDD_-15V_OUT9-12

AGND AGND AGND AGND

DAC_DVDD_3V3

DGND DGND

DGND DGND

AGND
DGND

AGND DGND DGND DGND DGND DGND DGND

DGND DGND DGND DGND DGND
DAC_DVDD_3V3

DAC_DVDD_3V3

DGND

DGND

DAC3_SDTI3_DSDR2_TDMO1_IN[12,26]

DAC3_SDTI3_DSDR2_TDMO1_OUT[28]

DAC3_SDTI4_DSDL3_TDMO2_OUT[28]

DAC3_SDTI4_DSDL3_TDMO2_IN[12,26]

DAC3_MCLK[12,26] AOUTL9P [9]
DAC3_BCLK_DCLK[12,26] AOUTL9N [9]
DAC3_SYNC_DSDL1[12,26]
DAC3_SDTI1_DSDR1[12,26]
DAC3_SDTI2_DSDL2[12,26] AOUTR9P [9]

AOUTR9N [9]

DAC3_DSDR3[12,26]
DAC3_DSDL4[12,26] AOUTL10P [9]
DAC3_DSDR4[12,26] AOUTL10N [9]

AOUTR10P [9]
DAC3_DCHAIN[28] AOUTR10N [9]

AOUTL11P [9]
AOUTL11N [9]

AOUTR11P [9]
AOUTR11N [9]

AOUTL12P [9]
AOUTL12N [9]

AOUTR12P [9]
AOUTR12N [9]

I2C_LO_PARALLEL_HI[5,10,11,28]

DAC123_PDN[10,11,28]

DAC3_SDTI3_DSDR2_TDMO1_IN [12,26]
DAC3_SDTI4_DSDL3_TDMO2_IN [12,26]
DAC3_MCLK [12,26]
DAC3_BCLK_DCLK [12,26]
DAC3_SYNC_DSDL1 [12,26]

DAC3_SDTI1_DSDR1 [12,26]
DAC3_SDTI2_DSDL2 [12,26]
DAC3_DSDR3 [12,26]
DAC3_DSDL4 [12,26]
DAC3_DSDR4 [12,26]

I2C3_SCL_3V3[5,10,11,20,23]

I2C3_SDA_3V3[5,10,11,20,23]
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Audio Line Ouput - DAC 1, DAC2 & DAC3
Power Supplies

~30mA Load

DAC Reference Voltages

5V 250mA

Vdropout=250mV
Noise=10uV rms
PSRR=75dB @10KHz, 20mA
230 Ohm discharge w/ EN low

DAC Digital Domain

OpAmp +/- 15V Supply
4 OpAmps @ ~10-15mA each

5V3-25V 3V3 +/-2% 150mA

Vdropout=85mV
Noise=20uV rms
PSRR=85dB @1KHz

150mA max

150mA max

DAC Analog Domain1V5-5V5

150mA max
2V3-20V

-(2V3-20V)
150mA max

150mA max
2V3-20V

-(2V3-20V)
150mA max

~30mA Load5V 250mA

Vdropout=250mV
Noise=10uV rms
PSRR=75dB @10KHz, 20mA
230 Ohm discharge w/ EN low

DAC Analog Domain1V5-5V5

1V5-5V6

PSRR=75dB @10KHz, 20mA

5V 250mA

230 Ohm discharge w/ EN low

Vdropout=250mV

DAC Analog Domain

Noise=10uV rms

~30mA Load

150mA max

150mA max

150mA max
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~85mA Load
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SPDIF IN/OUT

RCA+TOSLINK
Reciever

SPDIF INPUT

RCA+TOSLINK
Transmitter

15mA drive

pos description
1-2
3-4
5-6
1-3

imx8mp -> spdif connector
status
default

Connect a by-pass capacitor (0.1uF) close to the SPDIF connector 
within 7mm of the unit lead frame between VCC and GND.

1. Connect a by-pass capacitor (0.1uF) close to the SPDIF connector within 7mm of the unit lead frame.
2. Connect a by-pass capacitor (30pF) between GND and Vout avoid loading effect.

SPDIF OUTPUT

*cpld must re-map (swap hdmi card's tx and rx)

imx8mp -> cpld -> hdmi card

hdmi card -> cpld -> spdif connector*

*cpld must re-map (swap hdmi card's tx and rx)

optical connector -> imx8mm/n5-6

1-2 coaxial connector -> imx8mp
description

4-5

pos

2-3

default
status

optical connector -> imx8mp

coaxial connector -> imx8mm/n
7-8 hdmi card -> cpld -> imx8mp

this signal can be in or out of SPDIF,
it is depend on CPLD code.

dir refers to vcca

dir:
high a->b
low  b->a

reserved for
bigger drive Strength

pull-down for fixed input
during use 845/815

500 Mbit/s (1.8 V to 3.3 V translation)

2.25V to 5.5V

Noise=20uV rms
Vdropout=85mV

pull-down for fixed input
during use 845/815

dir:
high a->b
low  b->a

reserved for bigger drive strength

Vih=1.0v min

3.3v 600mA typ

imx8mm/n -> spdif connector

3-5 imx8mm/n -> cpld -> hdmi card

8-9 hdmi card -> cpld -> imx8mm/n
5-8
2-8 coaxial connector -> cpld -> hdmi card*

optical connector -> cpld -> hdmi card*

Io=±50mA max per pin

Io=±25mA max per pin
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OE=L, enable

DIR=L, A <- B

Use POR_B to enable UART level shifter to avoid power leakage, disable as default, 
only enable after POR_B release to high. 

UART Level Shifter

OE=H, disable, A/B High-Z as default

DIR=H, A -> B

# M7 Debug

# A53 Debug

ONOFF Remote Control

Use FT 3.3V IO to create ONOFF trigger directly, When FT is enabled first,  FT_ONOFF is Low as
as default, NMOS is disabled, no leakage to  VDD_SNVS_1V8 and ONOFF pin.
When CPU is enabled first, as FT_ONOFF is Low as as default, NMOS is disabled, no level change
for ONOFF.

SEL=H, D <-> B(Remote Debug)

OE=H, DIS Default 

JTAG Remote Control

When FT is enabled first,  REMOTE_EN is low(REMOTE_EN_B is high) as default, YB is 3-state output, no leakage to VDD_1V8 and JTAG IOs.
When CPU is enabled first,  REMOTE_EN is low as default, JTAG signals is switched to connector, no leakage to VCC_FT_3V3, VCC_FT_1V8 .

SEL=L, D <-> A(Connector) Default 

OE=L, EN

TMUX1574 has power off protection, if VDD is not supplied, there should be no leakage on the IO pins.
When FT is enabled first,  FT_BOOT_MODE switch should only be enabled after VDD_1V8 ON to avoid power leakage. 
When CPU is enabled first,  REMOTE_EN is low as default, BOOT_Mode signal is switched to local, no leakage to VDD_FT_3V3, VCC_FT_1V8.

EN=H Disable
EN=L Enable

Bootmode Remote Control

Cold Reset, power cycle
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TDI
TDO

Warm Reset, CPU ONLY

JTAG Interface

TMS

Misc Remote Control

OE=L, DIS Default
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this spdt is for 865 only
there is a spdt on the interposer board that if for 845
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pull-up resistor on the CPU board
# System Reset Button

# CPU ONOFF Button

<<

>>

tied to PMIC of cpu board

SW_BOOT_MODE[0:3] are for 865 only
815/845 boots on the interposer board
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Board Configuration

CPLD Power

L-3.3V, H-1.8V
internal 700K PD

active H
internal 700K PD

when 865 installed, output 1.8V
when 845/815 installed, output 3.3V

Button board connector
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when no power, weak pull-down resistance
30MR positive probe, 4MR negtive probe
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A A

M4 or M7 Debug

A53 Debug

B2B Connector of 815/845/865

GPIO1_IO15

GPIO1_IO01

GPIO1_IO06
GPIO1_IO05

GPIO1_IO14

GPIO1_IO09
GPIO1_IO08
GPIO1_IO07

GPIO1_IO11

ReceptacleReceptacle

PCIE_TXN
PCIE_TXP

PCIE_RXN
PCIE_RXP

PCIE_CLKN
PCIE_CLKP

GPIO1_IO10

GPIO1_IO13

815/845/865
tied to M.2

815/845/865
tied to usb conn

815/845/865
tied to usb M.2

845:1.8V,865:1.8V
tied to enet phy
across cpld

845:1.8V,865:1.8V
tied to debug

845:3.3V,865:1.8V
tied to cpld for RPI

845:3.3V,865:1.8V
tied to cpld for RPI

845:3.3V,865:1.8V
tied to cpld

845:3.3V,865:1.8V
tied to cpld

only 865

only 865 1.8V
tied to M.2 and cpld through spdt

845:3.3V,865:1.8V

32KHz

845:1.8V,865:1.8V
tied to jtag conn

845:1.8V on som
for bt,865:1.8V
tied to cpld for M.2

NAND_DQS

ReceptacleReceptacle

BOOT_MODE0
BOOT_MODE1
BOOT_MODE2
BOOT_MODE3

ONOFF
POR_B

845:1.8V,865:1.8V
only 865, 845 on CM board for bt

HDMI_DDC_SCL
HDMI_DDC_SDA

HDMI_HPD
HDMI_CEC

EARC_N_HPD
EARC_P_UTIL

HDMI_TXCN
HDMI_TXCP

HDMI_TXN0
HDMI_TXP0

HDMI_TXN1
HDMI_TXP1

HDMI_TXN2
HDMI_TXP2

865 PCIE Gen3
128b/130b, 8GT/s, 984.6MB/s

GPIO1_IO12

815/845/865
tied to mini sas

8b/10b, 5GT/s, 500MB/s
815/845 PCIE Gen2

only 815/845 
can re-set IO power

845:3.3V,865:1.8V
tied to cpld

845:3.3V,865:1.8V
tied to cpld

PMIC_SDAL

PMIC_SCLH
PMIC_SDAH

PMIC_SCLL

UART1_RXD
UART1_CTS
UART1_RTS

UART1_TXD

only 865

button

DSI (3 signals) tied to salve directly
ENET (2 signals) tied to cpld

GPIO1_IO15   IMXMN_SDIO2_CD#
845:1.8V,865:1.8V
tied to conn

BOOT_MODE0
BOOT_MODE1
BOOT_MODE2
BOOT_MODE3

BOOT_MODE0
BOOT_MODE1
BOOT_MODE2
BOOT_MODE3

BOOT_MODE0
BOOT_MODE1
BOOT_MODE2
BOOT_MODE3

BOOT_MODE0
BOOT_MODE1
JTAG_TRST_B
TEST_MODE

PIN NAME 865 845 815

PCIE (4 signals) tied to cpld

GPIO1_IO00

I2C2_SDA
I2C2_SCL

I2C3_SCL
I2C3_SDA

I2C4_SDA
I2C4_SCL

845:1.8V,865:1.8V

845:1.8V,865:1.8V, 
tied to audio IC 
through 3.3v shifter
845:1.8V,865:1.8V, 
tied to hdmi only

845:3.3V,865:1.8V
tied to cpld

845:3.3V,865:1.8V
tied to cpld

845:1.8V,865:1.8V
only 865, 845 on CM board for bt

there are 2' SD2_CD# on 845
845:3.3V,865:3.3V
tied to SD card through SPDT

845:3.3V,865:3.3V
tied to SD card through SPDT

USB2_ID
USB2_VBUS_3V3

only 865

3.3V-865, 5.0V-845

3.3V-865, 5.0V-846

USB1_ID

USB1_DN
USB1_DP

USB2_DN
USB2_DP

boots of 865 on the AB2,
boots and cofigs of 845 on the interposer.

DSI_DN0
DSI_DP0

DSI_DN1
DSI_DP1

DSI_CKN
DSI_CKP

DSI_DN2
DSI_DP2

DSI_DN3
DSI_DP3

845-1.8V, 
865-1.8V

button
only 865

PMIC_32K_OUT
SYS_RST_B

only 865

JTAG_TMS
JTAG_TDO
JTAG_TDI

JTAG_MOD
JTAG_TCK

USB1_VBUS_3V3

CSI1_DN0
CSI1_DP0

CSI1_DP1
CSI1_DN1

CSI1_DN2
CSI1_DP2

CSI1_DN3
CSI1_DP3

CSI1_CKP
CSI1_CKN

SD1_DATA0
SD1_DATA1
SD1_DATA2
SD1_DATA3

SD1_DATA4
SD1_DATA5
SD1_DATA6
SD1_DATA7

SD1_CMD
SD1_CLK
SD1_RESET_B
SD1_STROBE

CSI2_DP0
CSI2_DN0

CSI2_DN1
CSI2_DP1

CSI2_DN2
CSI2_DP2

CSI2_DP3
CSI2_DN3

CSI2_CKP
CSI2_CKN

LVDS1_TX0_P
LVDS1_TX0_N

LVDS1_TX1_P
LVDS1_TX1_N

LVDS1_TX2_P
LVDS1_TX2_N

LVDS1_TX3_N
LVDS1_TX3_P

LVDS0_TX0_N
LVDS0_TX0_P

LVDS0_TX1_N
LVDS0_TX1_P

LVDS0_CLK_P
LVDS0_CLK_N

LVDS0_TX2_P
LVDS0_TX2_N

LVDS0_TX3_P
LVDS0_TX3_N

LVDS1_CLK_P
LVDS1_CLK_N

SAI1_RXFS
SAI1_RXC

SAI1_RXD0
SAI1_RXD1
SAI1_RXD2
SAI1_RXD3

SAI1_RXD4
SAI1_RXD5
SAI1_RXD6
SAI1_RXD7

SAI1_TXC
SAI1_TXD0
SAI1_TXD1

SAI1_TXD2
SAI1_TXD3
SAI1_TXD4
SAI1_TXD5

SAI1_TXD6
SAI1_TXD7

SAI1_MCLK
SAI1_TXFS

SAI5_RXFS
SAI5_RXC

SAI5_MCLK

SAI5_RXD1
SAI5_RXD2
SAI5_RXD3

SAI2_TXD

SAI2_TXC

SAI2_RXD
SAI2_MCLK

SAI2_RXFS
SAI2_RXC SAI2_TXFS

SAI3_MCLK
SAI3_TXFSSAI3_RXC

SAI3_RXD

SAI3_TXC

SAI3_RXFS SAI3_TXD

ECSPI2_SS0
ECSPI2_SCLK

ECSPI2_MISO
ECSPI2_MOSI

SPDIF_TX
SPDIF_RX

UART3_RTS

UART3_RXD
UART3_TXD

UART3_CTS

ENET_MDC
ENET_MDIO
ENET_TX_CTL
ENET_TXC

ENET_TD0
ENET_TD1
ENET_TD2
ENET_TD3

ENET_RX_CTL
ENET_RXC

ENET_RD0
ENET_RD1
ENET_RD2
ENET_RD3

SD2_WP
SD2_nCD
SD2_CLK
SD2_CMD

SD2_DATA0

SD2_RESET_B

SD2_DATA1
SD2_DATA2
SD2_DATA3

tied to PMIC of cpu board

USB1_RXN
USB1_RXP

USB1_TXN
USB1_TXP

φ=0.5mm

φ=0.5mm
φ=0.5mm

φ=0.5mm

SAI5_RXD0

815/845 only support 2.0
865 support 2.0 and 3.0

>>

>>

<<

<<

WDOG_B

DGND DGND

IMX_5V0 IMX_5V0

IMX_VDD_3V3
IMX_VDD_1V8

DGND DGND

IMX_VSD_3V3
DGND

DGND
DGND

DGND

DGND

DGND

DGND DGND

DGND DGND

DGND

IMXP_SDIO1_DATA0 [16]
IMXP_SDIO1_DATA1 [16]
IMXP_SDIO1_DATA2 [16]
IMXP_SDIO1_DATA3 [16]

IMXP_SDIO1_DATA4 [16]
IMXP_SDIO1_DATA5 [16]
IMXP_SDIO1_DATA6 [16]
IMXP_SDIO1_DATA7 [16]

IMXP_SDIO1_CMD [16]
IMXP_SDIO1_CLK [16]
IMXP_SDIO1_RESET_B [16]

IMXPMN_ECSPI2_MOSI [29]

IMXPMN_ECSPI2_SCLK [29]
IMXPMN_ECSPI2_SS0 [29]

IMXPMN_ECSPI2_MISO [29]

IMXPMN_UART3_TXD[29]
IMXPMN_UART3_RTS[29]

IMXPMN_UART3_RXD[29]

IMXPMN_UART3_CTS[29]

IMXP_SAI2_MCLK[29]

IMXP_SAI2_TXC [29]

IMXP_SAI2_TXD [29]
IMXP_SAI2_RXD [29]

IMXPMN_SAI5_RXD1 [29]
IMXPMN_SAI5_RXD2 [29]

IMXPMN_SAI5_RXD3 [29]

IMXPMN_SAI3_TXC [29]

IMXPMN_SAI3_TXD [29]IMXPMN_SAI3_RXFS[29]
IMXPMN_SAI3_RXC[29]

IMXPMN_SAI3_RXD[29]

IMXPMN_SAI1_RXFS[29]
IMXPMN_SAI1_RXC[29]

IMXPMN_SAI1_RXD0[29]
IMXPMN_SAI1_RXD1[29]
IMXPMN_SAI1_RXD2[29]
IMXPMN_SAI1_RXD3[29]

IMXPMN_SAI1_RXD4[29]
IMXPMN_SAI1_RXD5[29]
IMXPMN_SAI1_RXD6[29]
IMXPMN_SAI1_RXD7[29]

IMXPMN_ENET_MDC[29]
IMXPMN_ENET_MDIO[29]
IMXPMN_ENET_TX_CTL[29]

IMXPMN_ENET_TXC[29]

IMXPMN_ENET_TD0[29]
IMXPMN_ENET_TD1[29]
IMXPMN_ENET_TD2[29]
IMXPMN_ENET_TD3[29]

IMXPMN_ENET_RX_CTL[29]
IMXPMN_ENET_RXC[29]

IMXPMN_ENET_RD0[29]
IMXPMN_ENET_RD1[29]
IMXPMN_ENET_RD2[29]
IMXPMN_ENET_RD3[29]

HDMI_DDC_SCL [19]
HDMI_DDC_SDA [19]

HDMI_HPD [19]
HDMI_CEC [19]

EARC_N_HPD [19]
EARC_P_UTIL [19]

HDMI_TXCN [19]
HDMI_TXCP [19]

HDMI_TXN0 [19]
HDMI_TXP0 [19]

HDMI_TXN1 [19]
HDMI_TXP1 [19]

HDMI_TXN2 [19]
HDMI_TXP2 [19]

IMXPMN_UART2_TXD[25]

IMXPMN_UART4_TXD[25]
IMXPMN_UART2_RXD[25]

IMXPMN_UART4_RXD[25]

IMXPMN_PCIE_CLKP [17]
IMXPMN_PCIE_CLKN [17]

IMXPMN_PCIE_TXP [17]
IMXPMN_PCIE_TXN [17]

IMXPMN_PCIE_RXN [17]
IMXPMN_PCIE_RXP [17]IMXPMN_JTAG_TDO[25]

IMXPMN_JTAG_TDI[25]

IMXPMN_JTAG_TCK[25]

IMXPMN_JTAG_TMS[25]

IMXP_USB1_VBUS[21]
IMXP_USB1_ID[21]

IMXPMN_USB2_DP[17]
IMXPMN_USB2_DN[17]

IMXPMN_ONOFF[25,30]
IMXPMN_POR_B[23,25]

IMXP_BOOT_MODE0 [25]
IMXP_BOOT_MODE1 [25]
IMXP_BOOT_MODE2 [25]
IMXP_BOOT_MODE3 [25]

IMXPMN_USB1_DN[21]
IMXPMN_USB1_DP[21]

IMXP_SPDIF_TX[18]
IMXP_SPDIF_RX[18]

IMXPMN_ENET_INT_B[29]

IMXP_UART1_TXD[29]

IMXP_UART1_RTS[29]

IMXP_UART1_RXD[29]
IMXP_UART1_CTS[29]

IMXP_JTAG_MOD[36]

IMXPMN_ANA_PWR_EN[33]

IMXPMN_ENET_RESET_B [29]
IMXPMN_WIRELESS_DIS_B [29]

IMXPMN_DSI_DN0 [22]
IMXPMN_DSI_DP0 [22]

IMXPMN_DSI_DN1 [22]
IMXPMN_DSI_DP1 [22]

IMXPMN_DSI_CKN [22]
IMXPMN_DSI_CKP [22]

IMXPMN_DSI_DN2 [22]
IMXPMN_DSI_DP2 [22]

IMXPMN_DSI_DN3 [22]
IMXPMN_DSI_DP3 [22]

GPIO1_IO00 [29]

IMXPMN_SYS_RST_B [25]
PMIC_32K_OUT [29]

IMXPMN_DSI_TS_INT_B[29]
IMXPMN_DSI_EN[29]

IMXPMN_DSI_BL_PWM [29]

IMXPMN_IOEXP_INT_B[23]

IMXPMN_PCIE_RST_B[29]

IMXPMN_PCIE_WAKE_B[29]
IMXPMN_PCIE_CLKREQ_B[29]

IMXPMN_5V0_PWR_EN[35]

IMXPMN_I2C2_SCL [17,22,23]
IMXPMN_I2C2_SDA [17,22,23]

IMXPMN_I2C3_SCL [23]
IMXPMN_I2C3_SDA [23]

IMXPMN_I2C4_SCL [23]
IMXPMN_I2C4_SDA [23]

IMXPMN_SAI1_TXC [29]
IMXPMN_SAI1_TXD0 [29]
IMXPMN_SAI1_TXD1 [29]

IMXPMN_SAI1_TXD2 [29]
IMXPMN_SAI1_TXD3 [29]
IMXPMN_SAI1_TXD4 [29]
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12V 100mA - Current Limited by Regulator

Vout = 1.24 ( 1 + (R1/R2) )

R1

R2

R2 < 300K

I r2 = 0.5mA

Power Trigger 12V/100mA

- +

Main Audio Power Input
from Wall Supply

Bench Supply
Option

Rds=5 mOhm @ Vgs -4.5V, Id = -15.7A
Vgs(th) = -1V min
Vds (max) = 30V
Vgs(max) = +/-25V
Id = 15A Max 

Vgss = +/-20V
Vdss = 50V
Vgs(th) = 0.9V min - 1.5V max

3.5MM Power Trigger
(mono or stereo cable)

10V MIN
12V Nominal
20V MAX

24VCenter Pin  - 1.65mm
Outer Hole  - 5.15mm

Ground Test Loops
Digital Analog Supply

Vcc Trip = min, nom, max
         = 2.80V, 2.88V, 2.97V
RESET Time = min, nom, max
           = 100ms, 150ms, 250ms
Internal pull-up = 3.5K, 5.5K, 7.5K

150 msec Power On Delay

VGS=+/-25V

SLKSCRN: DIGTAL_PWR

SLKSCRN: ANALOG_PWR

rocker switch connection point

seq name
design
voltage

design
current

GPIO POWER SEQUENCE MODE
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VDD_5V0
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CPH_1V8
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CPLD_3V3
CPH_3V3

5.0V 8.0A
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1.2V 0.4A
1.8V 2.0A
12.0V

12.0V
12.0V 7.0A
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connect to chassis
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AGNDDGND GND

GND GND
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DGND AGND
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Pull MODE low or float MODE to set auto
PFM/PWM mode; 
Pull MODE to VCC to set forced PWM mode.
MODE is pulled down internally.

{1.55M Int PD}

25V / 15A
insertion  loss:
100kHz to 1GHz: 40dB min

DC Supply Filter

muRata BNX016-01

25V / 15A
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DC Supply Filter

+/- 16V for Analog Supply

{Open-Drain}

Mode Selection

5.5V Supply for Digital and Analog
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Common Connection
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Vz = Min, Nom, Max
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{~ 100uA max}

Zener protection against 20V main input
LT3032 SHDDN pin = 15V max
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If=2A max
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If=2A max

{~1 Amp Load}

{~1 Amp Load}

{Digital}

{~100 mA Load}
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0.8V

Digital Domain Supplies

Timing control for BLE

Vcc Trip = min, nom, max
         = 2.80V, 2.88V, 2.97V

RESET Time = min, nom, max
           = 100ms, 150ms, 250ms

Internal pull-up = 3.5K, 5.5K, 7.5K

EN: 1.35Vmin - 4.5Vmax
internal 600K PD

3.6V <<

5.2V/8A

IMX_VDD_1V8

IMX_VDD_3V3

CPLD_3V3/M2_3V3/CPH_3V3

BLE_1V2

CPH_1V8

IMX_5V0

3.3V for Peripherals

UVLO=4.1V

3.3V 5A

disable when <0.4V
enable when >1.2V

current sense

SLKSCRN: IMX_PWR

LN: at least 4A trace width

1.8V 2.0A

6.0V max

VGS=+/-25V

Vgs(th) = 0.8V min, 1.5V max
Vgss = +/-20V

2uA @2V

VDD_5V0

for CPLD development
if not insert CPU board

power supply controls power on

GPIO controls power on /off

400mA

Low Dropout : 230mV at 400mA

when 41.2k, output is 5.0V
when 43.0k. output is 5.2V

Io=5A,
Vfmax=0.55V,
Irmax=0.5mA.

SF=1.5MHz

SF=700KHz

SF=600KHz

 DIG_12V0 @ 10V: EN=1V67
 DIG_12V0 @ 20V: EN=3V34

8A max

IHLP2525CZER1R5M01

HEAT RATING CURRENT =9A
SATURATION CURRENT =18A

20A max

5.0A

IHLP2525CZER4R7M01

HEAT RATING CURRENT =6A
SATURATION CURRENT =10A

SPM3012T-1R0M-LR

2A max

HEAT RATING CURRENT =3.4A
SATURATION CURRENT =5.0A

4V5 to 26V

reserved for Fan
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Boot Switch

i.MX8M Plus Boot Mode

Boot Mode and CFG Switch

0x490[7:0]

5

0

1

0

3

0x4B0[15:0]

0

USB Serial Download

WDOG_TIMEOUT_SELECT
00 - 2.0s
01 - 1.5s
10 - 1.0s
11 - 0.5s 1

Reserved 

0

FlexSPI NAND Busy Bit Offset Override

0x490[31:16]

0x480[31:16]

1

0

0x480[15:0]

0x4B0[31:16]

BOOT_MODE0

0

0x490[15:8]

0

USDHC_PWR_DELAY
0 -  5ms
1 - 2.5ms

0x4B0[15:0]

7

1

0x470[15:8]

Reserved 

SDP_DISABLE

Disable USB serial
 download

EMMC_FAST_BT_ACK
0 - Boot Ack Disabled
1 - Boot Ack Enabled

Reserved

OVERRIDE_FLEXSPI_BT_SEL_VAL
00 - FlexSPI (Hyperflash 1.8V)
01 - FlexSPI (Flash with 4B READ(1x13 default 
supported)
10 - Default Octal mode (Micron, supported on 
8QXP B0 already)
11 - Default Octal mode (Mxic, Nice to have)

DCACHE_BYPASS_DIS

1

0

FLEXSPI_DUMMY_CYCLE_SEL

NAND 8-bit single device 256 page

0

NAND_CS_NUM
(Nand Number Of Devices)
00 - 1
01 - 2
10 - 4
11 - Reserved

1

       NAND_OVERRIDE_PAD_SETTING[7:0]

ecSPI Boot

USDHC_PAD_SION_EN
0 - Disable
1 - Enable

0x4A0[7:0]

1

1

0x4B0[31:24]

ECSPI_ADDR_SEL
0 - 3-bytes (24-bit)
1 - 2-bytes (16-bit)

NAND_ROW_ADDR_BYTES
00 - 3
01 - 2
10 - 4
11 - 5

USDHC_MFG_VOL_SEL
For Mfg Mode IO Voltage
0 - 3.3V
1 - 1.8V

Reserved 

0

SDMMC_BUS_WIDTH
00 - 8-bit
01 - 4-bit
10 - 8-bit DDR (MMC 4.4)
11 - 4-bit DDR (MMC 4.4)

0

0x4A0[15:8]

WDOG_EN
'0' - Disabled
'1' - Enabled

NAND_READ_RETRY_SEQ_ID[3:0]
0000 - don't use read retry(RR) sequence embedded in ROM
0001 - Micron 20nm RR sequence
0010 - Toshiba A19nm RR sequence
0011 - Toshiba 19nm RR sequence
0100 - SanDisk 19nm RR sequence
0101 - SanDisk 1ynmRR sequence
0110 - Hynix 20nm A Die RR sequence
0111 - Hynix 26nm RR sequence
1000 - Hynix 20nm B Die RR sequence
1001 - Hynix 20nm C Die RR sequence
Others - Reserved

Reserved

0 QSPI Hyperflash 3.3V

FLEXSPI_HOLD_TIME_SEL
00 - 500us
01 - 1ms
10 - 3ms
11 - 10ms

SD_SPEED:
00 - Normal/SDR12
01 - High/SDR25
10 - SDR50
11 - SDR104

i.MX8M Plus ROM Fuse

BT_LPB_POLARITY
(GPIO polarity)

0

Reserved

1
Full Line
Address

OVERRIDE_NAND_PG_PER_BLK
0 - Do not override
1 - Override

USDHC_OVRD_PAD_SETTING_LOW8[7:0]

USDHC3 (eMMC boot only, SD3 8-bit)
Default

FLEXSPI_AUTO_PROBE_EN
  
0 - Disable

1 - Enable

0x4A0[23:16]

0x490[23:16]

1

1

ECSPI_PORT_SEL
000 - eCSPI1
001 - eCSPI2
010 - eCSPI3

0x480[7:0]

6

0x4B0[31:16]

5

Reserved 

Physical 
Address

1

Boot Modes

Reserved

0x4A0[15:0]

0

0

0

FlexSPI NAND Column Address Width
00-12
01-13
10-14
11-15

0x480[31:16]

0x4A0[15:0]

0

NAND 8-bit single device 512 page

0x490[31:24]

1

USDHC_PWR_INTERVAL
00 - 20ms
01 - 10ms
10 - 5ms
11 - 2.5

0x4A0[31:16]

BOOT_MODE_FUSES

BootRom will retrieve boot mode from these fuses instead of BOOT_MODE pins if 
* BOOT_MODE_PINS=0x0 or 

   * BT_FUSE_SEL blown

1

1

0x480[15:8]

BOOT_MODE1

USDHC_OVRD_
PAD_SETTING_UP1

Reserved

0

0

RECOVERY_SDMMC
_BOOT_DIS
0 - Enable
 1 - Disable

Reserved 

1

FLEXSPI_FEQ_SEL
000 - 100 MHz
001 - 133 MHz
010 - 166 MHz
011 - 200 MHz
100 -  80 MHz
101 -  20 MHz

0

BOOT_MODE2

IMG_CNTN_SET1_OFFSET

OVERRIDE_FLEXSPI_BT_SEL
0 - Do not overriude
1 - Override

1

0

ROM_NO_LOG

if blown, ROM will not
 log event to log buffer

USDHC_PWR_EN
0 - No power cycle
1 - Enabled via

0x470[15:0]

Reserved

1

0x4A0[31:24]

BT_FREQ_SEL
(ARM/DDR)
0 - 800 / 800 MHz 
1 - 400 / 400 MHz

NAND_TG_PREAMBLE_RD_LATENCY
(Toggle Mode 33MHz Preamble Delay, Read Latency)
 '000' - 16 GPMICLK cycles.
'001' - 1 GPMICLK cycles.
 '010' - 2 GPMICLK cycles.
 '011' -  3 GPMICLK cycles.
 '100' - 4 GPMICLK cycles.
'101' - 5 GPMICLK cycles.
 '110' - 6 GPMICLK cycles.
'111' - 7 GPMICLK cycles.
'1111'- 15  GPMICLK cycles.

Full Line
Address

0

BOOT_MODE3

EMMC_SPEED:
00 - Normal
01 - High

ICACHE_DIS
L1 I-Cache
DISABLE

1

0

USDHC_VOL_SEL
For Normal Boot Mode
 IO Voltage
0 - 3.3V
1 - 1.8V

USDHC_DLL_SEL
0 - DLL Slave Mode for 
1 - DLL Override Mode 

1

OVERRIDE_NAND_PG_PER_BLK_VAL
00 - 32 pages
01 - 64 pages
10 - 128 pages
11 - 32 pages

0x4B0[7:0]

0x470[15:0]

4
OVERRIDE_USDHC_BT_SEL
          
0 - Do not override

1 - Override

ECSPI_CS_SEL(SPI only)
00 - CS#0 (default)
01 - CS#1
10 - CS#2
11 - CS#3

0 QSPI 3B Read

0x480[23:16]

2

3

0

1

FORCE_BT_FROM_FUSE

Boot from programmed
 fuses, not Boot Mode Pins

7

0x4A0[31:16]

1

0

Boot From Internal Fuses

FlexSPI NAND CS Interval
00-100ns
01-200ns
10-400ns
11-50ns

0x490[15:0]

0x490[15:0]

1

USDHC_DLL_EN
0 - Disable DLL for 
SD/eMMC
1 - Enable DLL for 
SD/eMMC

Reserved 

1

SD_CALI_STEP
'00' - 1
TBD

0x490[31:16]

0x470[7:0]

0

0x480[31:24]

1

USDHC_PWR_POLARITY
0 - Low
1 - High

2

1

1

4

1

0

Reserved

Reserved 

1

1

NOC_ID_REMAP_BYPASS

Reserved

RNG_TRIM[7:0]

6

0

1

EMMC_FAST_BT
0 - Regular
1 - Fast Boot

0x4B0[15:8]

DCACHE_DIS

Disable L1 and L2 D-Cache

NAND_RST_TIME

FLEXSPI_AUTO_PROBE_TYPE
00 - QuadSPI NOR
01 - MxicOctal
10 - MicronOctal
11 - AdestoOctal

USDHC2 (SD boot only, SD2) 

0

TZASC_EN

BT_TOGGLE_MODE

1

1

0

BT_LPB (Core/DDR/Bus)
'00'/'01' - LPB Disable
'10' - Div by2
'11' - Div by 4

SDMMC_DLL_DLY[6:0]
Delay target for USDHC DLL, it is applied to slave mode target delay 
or override mode target delay depends on DLL Override fuse bit value.

NAND_GPMI_DDR_DLL_VAL
(GPMI Read DDR DLL Target Value)
0000 - 7
0001 - 1
0111 - 0
1111 - 15

0

1

0x4B0[23:16]

0x480[15:0]

Physical 
Address

OVERRIDE_USDHC_BT_SEL_VAL
00 - uSDHC1 SD
01 - uSDHC1 eMMC
10 - uSDHC2 eMMC
11 - uSDHC3 SD

RECOVER_ECSPI_BOOT_EN
'0' - Disabled
'1' - Enabled

NAND_FCB_SERCH_COUNT
00 - 2
01 - 2
10 - 4
11 - 8

0

0

BOOT_MODE0, BOOT_MODE1, BOOT_MODE2, BOOT_MODE3, JTAG_MOD and POR_B must be 
pulled to "111111" for i.MX8M Plus to enter Boundary Scan mode.

Caution:

BSDL Mode Switch

IMX_VDD_1V8

DGND

IMX_VDD_1V8

SW_BOOT_MODE0[25]

IMXP_JTAG_MOD[31]

SW_BOOT_MODE1[25]
SW_BOOT_MODE2[25]
SW_BOOT_MODE3[25]
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