
ARM Cortex-M3 Microcontroller

DSP_~RESET

SPI3_MOSI
SPI3_MISO

SPI3_SCK

DSP3_SPI_~SS
DSP2_SPI_~SS
DSP1_SPI_~SS

FPGA_SHIFT_CLK

AMP_~WARN

LED1_GREEN
LED1_RED

LED2_GREEN
LED2_RED

AMP_~FAULT

AMP_~MUTE
AMP_~STANDBY

AMP_~RESET

PSU_HV_EN

TIM3_CH4

I2C1_SDA
I2C1_SCL

AMP1_BOOT_FLASH/I2C
AMP2_BOOT_FLASH/I2C

ULT_GPIO[0..7]

ULT_~RESET

ULT_MUTE

ULT_FACTORY

USART2_RX
USART2_TX
USART2_CTS
USART2_RTS

USART1_RX
USART1_TX

FPGA_SHIFT_DOUT
FPGA_SHIFT_LATCH

TIM2_CH4

SPI1_NSS
SPI1_SCK
SPI1_MOSI
SPI1_MISO

SPI2_NSS

SPI2_SCK
SPI2_MOSI
SPI2_MISO

FLASH_SPI_~SS

IAMP_GAIN1
IAMP_GAIN2
IAMP_GAIN3
IAMP_GAIN4

USART3_TX

USART6_TX
USART6_RX

USART3_RX

FPGA_~RESET

FPGA_SHIFT_DIN

USART3_CK

USART6_CK

SER1_~PWRDN
DES1_~PWRDN

ADC_~PWRDN

SER2_~PWRDN
DES2_~PWRDN

~RST

MCU

STM32F205.SchDoc

Stereo 24-bit 192 kHz ADC

LIN+
LIN-

SDTO

BICK
LRCK

MCLK

RIN+
RIN-

PDN

VCOM

ADC

AK5385B.SchDoc

DSP_~RESET

Balanced Analog Input Connector

IN+
IN-

CON3

Input.SchDoc
IAMP_IN_P
IAMP_IN_N

ADC_I2S_MCLK
ADC_I2S_SCK
ADC_I2S_WS

ADC_I2S_SD

Input Amplifier & Gain Control

OUT+
OUT-

IN+
IN-

GAIN1
GAIN2
GAIN3
GAIN4

VCOM

IAMP

Amplifier.SchDoc
ADC_LIN_P
ADC_LIN_N

MCU-DSP1_SPI_~SS

FPGA-DSP1_I2S_MCLKI

FPGA-DSP1_I2S_SCKI0

FPGA-DSP1_I2S_WSI0

MCU-DSP2_SPI_~SS

FPGA-DSP2_I2S_MCLKI

FPGA-DSP2_I2S_WSI0

SigmaDSP Digital Audio Processor #1

MCLK

BCLK_OUT0

LRCLK_OUT0

SDATA_OUT0
SDATA_OUT1

BCLK_IN0

LRCLK_IN0

SDATA_IN0

SDATA_OUT2
SDATA_IN1

SDATA_OUT3SDATA_IN3
SDATA_IN2

~RESET

MISO

SS
SCLK
MOSI

BCLK_IN1
BCLK_IN2
BCLK_IN3

LRCLK_IN1
LRCLK_IN2
LRCLK_IN3

LRCLK_OUT1
LRCLK_OUT2
LRCLK_OUT3

BCLK_OUT1
BCLK_OUT2
BCLK_OUT3

DSP1

ADAU1452.SchDoc

MCU-DSP3_SPI_~SS

FPGA-DSP2_I2S_SCKI0

FPGA-DSP1_I2S_SCKO0

FPGA-DSP1_I2S_WSO0

DSP1-AMP_I2S_SDO0

DC Power Connector

PSU_HV_EN

CON4

DC.SchDoc

SigmaDSP Digital Audio Processor #2

MCLK

BCLK_OUT0

LRCLK_OUT0

SDATA_OUT0
SDATA_OUT1

BCLK_IN0

LRCLK_IN0

SDATA_IN0

SDATA_OUT2
SDATA_IN1

SDATA_OUT3SDATA_IN3
SDATA_IN2

~RESET

BCLK_IN1
BCLK_IN2
BCLK_IN3

LRCLK_IN1
LRCLK_IN2
LRCLK_IN3

LRCLK_OUT1
LRCLK_OUT2
LRCLK_OUT3

BCLK_OUT1
BCLK_OUT2
BCLK_OUT3

MISO

SS
SCLK
MOSI

DSP2

ADAU1452.SchDoc

Fan Control & Connector #1

CTRL

FAN1

Fan.SchDoc

LEDs & TAP Connector

LED1_GREEN
LED1_RED

LED2_GREEN
LED2_RED

MCU_UART_TXD
MCU_UART_RXD

UI

UI.SchDoc

FAN2_CTRL

SER1_~PWRDN
DES1_~PWRDN

Amplifier Connector

AMP_I2S_SCK
AMP_I2S_WS

AMP_I2S_SDI0
AMP_I2S_SDI1

AMP_I2S_SDI4
AMP_I2S_SDI5

AMP_I2S_SDI2
AMP_I2S_SDI3

AMP_~MUTE

AMP_~WARN

AMP_I2C_SCL
AMP_I2C_SDA

AMP_~STANDBY

AMP_~FAULT

AMP_~RESET

AMP1_BOOT_FLASH/I2C
AMP2_BOOT_FLASH/I2C

CON5

Connector.SchDoc

LED1_GREEN
LED1_RED

LED2_GREEN
LED2_RED

ADC_~PWRDN

ADC_~PWRDN

I²S Bus Routing & Fanout FPGA

FPGA-DSP1_I2S_MCLKI

FPGA-DSP2_I2S_MCLKI

FPGA-DSP3_I2S_MCLKI

FPGA-DSP1_I2S_SCKI0

FPGA-DSP2_I2S_SCKI0

FPGA-DSP3_I2S_SCKI0

FPGA-DSP3_I2S_WSI0

FPGA-DSP2_I2S_WSI0

FPGA-DSP1_I2S_WSI0

FPGA-DSP1_I2S_SDI0

FPGA-DSP1_I2S_SDI2

FPGA-DSP2_I2S_SDI0

FPGA-DSP3_I2S_SDI0

ULT_I2S_MCLK

ULT_I2S_WS
ULT_I2S_SCK

ULT_I2S_SDO0

CLK_I2S_MCLK
CLK_I2S_SCK
CLK_I2S_WS

ADC_I2S_SD

ADC_I2S_SCK
ADC_I2S_WS

ADC_I2S_MCLK

DSP1-FPGA_I2S_SDO3

FPGA-DSP1_I2S_SCKO0

FPGA-DSP1_I2S_WSO0

FPGA-DSP2_I2S_SCKO0

FPGA-DSP2_I2S_WSO0

FPGA-DSP3_I2S_SCKO0

FPGA-DSP3_I2S_WSO0

DSP3-FPGA_I2S_SDO2

FPGA-AMP_I2S_WS
FPGA-AMP_I2S_SCK

SER1_IN[0..6]

SER1_CLK_IN

SER2_IN[0..6]

SER2_CLK_IN

DES1_OUT[0..6]

DES1_CLK_OUT

DES2_OUT[0..6]

DES2_CLK_OUT

FPGA-DSP1_I2S_SDI1

FPGA-DSP2_I2S_SDI1

FPGA-DSP3_I2S_SDI1

FPGA-DSP1_I2S_SCKI1

FPGA-DSP1_I2S_WSI1

FPGA-DSP3_I2S_SCKI1

FPGA-DSP2_I2S_WSI1

FPGA-DSP2_I2S_SCKI1

FPGA-DSP3_I2S_WSI1

ULT_I2S_SDO1

ULT_I2S_SDI0
ULT_I2S_SDI1

FPGA_SPARE1
FPGA_SPARE2
FPGA_SPARE3
FPGA_SPARE4
FPGA_SPARE5

CON2_LVDS_RX_CLK+
CON2_LVDS_RX_CLK-

CON2_LVDS_RX_DIN+
CON2_LVDS_RX_DIN-

CON2_LVDS_TX_CLK+
CON2_LVDS_TX_CLK-

CON2_LVDS_TX_DOUT+
CON2_LVDS_TX_DOUT-

FPGA_SHIFT_CLK
FPGA_SHIFT_DIN

FPGA_SHIFT_LATCH

MCU_USART_TXD0
MCU_USART_RXD0

MCU_USART_TXD1
MCU_USART_RXD1

FPGA_SHIFT_DOUT

FPGA_~RESET

MCU_USART_CLK1

MCU_USART_CLK0

CON6_LVDS_TX_CLK+
CON6_LVDS_TX_CLK-

CON6_LVDS_TX_DOUT+
CON6_LVDS_TX_DOUT-

CON6_LVDS_RX_CLK+
CON6_LVDS_RX_CLK-

CON6_LVDS_RX_DIN+
CON6_LVDS_RX_DIN-

FPGA-DSP2_I2S_SDI3

FPGA-DSP1_I2S_SDI3

DSP3-FPGA_I2S_SDO3

DSP2-FPGA_I2S_SDO3

FPGA-DSP3_I2S_SDI3

FPGA

FPGA.SchDoc

FPGA-DSP1_I2S_SDI0

FPGA-DSP1_I2S_SDI2

FPGA-DSP2_I2S_SDI0

ULT_I2S_MCLK
ULT_I2S_SCK
ULT_I2S_WS

Dante Ultimo 2x2 Microcontroller

PHY_RXD[0..1]
PHY_RXDV

PHY_TXEN
PHY_TXD[0..1]

PHY_MDC
PHY_MDIO

PHY_RXER

PHY_INTRP
~RST_PHY

PHY_SPD_LED

I2S0_MCLK

I2S0_TXD0

I2S0_LRCLK
I2S0_SCLK

I2S0_TXD1

I2S0_RXD0
I2S0_RXD1

I2C_SCL_OSC
I2C_SDA_OSC

PWM_FINE
PWM_COARSE

WP_EEPROM

MAIN_50MHz

1588_50MHz

nOEB_OSC

nSPI_SEL0_A
SPI_CLK_A

SPI_SOUT_A
SPI_SIN_A

nSPI_SEL_B

SPI_CLK_B

SPI_SOUT_B
SPI_SIN_B

GPIO[0..7]

UART_TX_B
UART_RX_B

UART_RTS_B
UART_CTS_B

MUTE

~RESET

FACTORY

ULT

ULT-01-002.SchDoc

ULT_GPIO[0..7]

ULT_~RESET

ULT_FACTORY

ULT_UART_RXD_B
ULT_UART_TXD_B

ULT_UART_CTS_B
ULT_UART_RTS_B

ULT_I2C_SCL_OSC
ULT_I2C_SDA_OSC

ULT_nOEB_OSC

ULT_PWM_FINE
ULT_PWM_COARSE

ULT_EEPROM_WP

ULT_MAIN_50MHz

ULT_1588_50MHz

Clock Generator & VCXO, EEPROM

SCL
SDA

PWM_COARSE
PWM_FINE

WP_EEPROM

OEB

ETH_REF_CLK

MAIN_50MHz

1588_50MHz

MCLK
SCLK

LRCLK

CLK

Si5351B.SchDoc

PHY_SMI_MDC
PHY_SMI_MDIO

PHY_RMII_RXD[0..1]

PHY_RMII_TXD[0..1]
PHY_RMII_TXEN

PHY_RMII_RXDV
PHY_RMII_RXER

PHY_~RESET
PHY_INT

RMII Ethernet PHY

MDC
MDIO

TXD[0..1]

RXD[0..1]

TXEN

RXDV
RXER

XI

RXP
RXM

TXP
TXM

INTRP
PHY_~RST

PHY_LED0

PHY

KSZ8081RNA.SchDoc

PHY_~LED_SPEED

PHY_CLK_50MHz

ETH_TX_P
ETH_TX_N

ETH_RX_P
ETH_RX_N

Ethernet Connector

RX_P
RX_N

TX_N
TX_P

~LED_LEFT

~LED_RIGHT

CON1

Ethernet.SchDoc

PHY_~LED_LINK

CLK_I2S_MCLK
CLK_I2S_SCK
CLK_I2S_WS

ULT_I2S_SDO0
ULT_I2S_SDO1

ULT_I2S_SDI0
ULT_I2S_SDI1

ULT_MUTE

ULT-MCU_SPI_~SS

MCU-ULT_SPI_~SS

ULT-MCU_SPI_SCLK
ULT-MCU_SPI_MOSI
ULT-MCU_SPI_MISO

IAMP_GAIN1
IAMP_GAIN2
IAMP_GAIN3
IAMP_GAIN4

Fan Control & Connector #2

CTRL

FAN2

Fan.SchDoc

FAN1_CTRL

5

3

1

4

DSP1-AMP_I2S_SDO1

DSP2-AMP_I2S_SDO0
DSP2-AMP_I2S_SDO1

AMP_~MUTE
AMP_~STANDBY
AMP_~WARN

AMP_I2C_SCL
AMP_I2C_SDA

AMP_~FAULT

AMP_~RESET

AMP2_BOOT_FLASH/I2C
AMP1_BOOT_FLASH/I2C

4 Megabyte SPI Flash

~CS
CLK

DO
DI

FLASH

W25Q32JV.SchDoc
FLASH_SPI_~SS
FLASH_SPI_SCLK
FLASH_SPI_MOSI
FLASH_SPI_MISO

FPGA_SHIFT_CLK
FPGA_SHIFT_DIN

FPGA_SHIFT_LATCH

DSP1-FPGA_I2S_SDO3
DSP1-DSP2_I2S_SDO2

MCU-ULT/DSP_SPI_SCLK
MCU-ULT/DSP_SPI_MOSI
MCU-ULT/DSP_SPI_MISO

PSU_HV_EN

IAMP_GAIN1
IAMP_GAIN2
IAMP_GAIN3
IAMP_GAIN4

FPGA-DSP1_I2S_SCKO0

FPGA-DSP1_I2S_WSO0

DSP2-DSP3_I2S_SDO2

FPGA-DSP2_I2S_SCKO0

FPGA-DSP2_I2S_SCKO0

FPGA-DSP2_I2S_WSO0

FPGA-DSP2_I2S_WSO0

FPGA-AMP_I2S_SCK
FPGA-AMP_I2S_WS

SigmaDSP Digital Audio Processor #3

MCLK

BCLK_OUT0

LRCLK_OUT0

SDATA_OUT0
SDATA_OUT1

BCLK_IN0

LRCLK_IN0

SDATA_IN0

SDATA_OUT2
SDATA_IN1

SDATA_OUT3SDATA_IN3
SDATA_IN2

~RESET

BCLK_IN1
BCLK_IN2
BCLK_IN3

LRCLK_IN1
LRCLK_IN2
LRCLK_IN3

LRCLK_OUT1
LRCLK_OUT2
LRCLK_OUT3

BCLK_OUT1
BCLK_OUT2
BCLK_OUT3

MISO

SS
SCLK
MOSI

DSP3

ADAU1452.SchDoc

FPGA-DSP3_I2S_MCLKI

FPGA-DSP3_I2S_WSI0

FPGA-DSP3_I2S_SCKI0

FPGA-DSP3_I2S_SDI0 DSP3-AMP_I2S_SDO0
DSP3-AMP_I2S_SDO1
DSP3-FPGA_I2S_SDO2

FPGA-DSP3_I2S_SCKO0

FPGA-DSP3_I2S_WSO0

FPGA-DSP3_I2S_SCKO0

FPGA-DSP3_I2S_WSO0

Upper Array Connector

LVDS_RX_CLK+

LVDS_RX_DIN-
LVDS_RX_DIN+

LVDS_RX_CLK-

LVDS_TX_CLK+
LVDS_TX_CLK-

LVDS_TX_DOUT+
LVDS_TX_DOUT-

CON6

Upper.SchDoc
Lower Array Connector

LVDS_RX_CLK+

LVDS_RX_DIN-
LVDS_RX_DIN+

LVDS_RX_CLK-

LVDS_TX_CLK+
LVDS_TX_CLK-

LVDS_TX_DOUT+
LVDS_TX_DOUT-

CON2

Lower.SchDoc

21:3 LVDS Serializer (Upper)

~PWRDN

TX_CLK_OUT+TX_CLK_IN
TX_CLK_OUT-

TX_IN[0..6] TX_OUT0+
TX_OUT0-

SER2

FIN1215.SchDoc
3:21 LVDS Deserializer (Lower)

~PWRDN

RX_CLK_IN+
RX_CLK_IN-

RX_CLK_OUT

RX_OUT[0..6]RX_IN0+
RX_IN0-

DES1

FIN1216.SchDoc

SER2_CLK_INDES1_CLK_OUT CON6_LVDS_TX_CLK_P
CON6_LVDS_TX_CLK_N

CON6_LVDS_TX_DOUT_P
CON6_LVDS_TX_DOUT_N

DES1_~PWRDN

DES1_OUT[0..6] SER2_IN[0..6]
2

21:3 LVDS Serializer (Lower)

~PWRDN

TX_CLK_OUT+ TX_CLK_IN
TX_CLK_OUT-

TX_IN[0..6]TX_OUT0+
TX_OUT0-

SER1

FIN1215.SchDoc
3:21 LVDS Deserializer (Upper)

~PWRDN

RX_CLK_IN+
RX_CLK_IN-

RX_CLK_OUT

RX_OUT[0..6] RX_IN0+
RX_IN0-

DES2

FIN1216.SchDoc

CON2_LVDS_RX_CLK_P
CON2_LVDS_RX_CLK_N

CON2_LVDS_RX_DIN_P
CON2_LVDS_RX_DIN_N

CON2_LVDS_TX_CLK_P
CON2_LVDS_TX_CLK_N

CON2_LVDS_TX_DOUT_P
CON2_LVDS_TX_DOUT_N

CON6_LVDS_RX_CLK_P
CON6_LVDS_RX_CLK_N

CON6_LVDS_RX_DIN_P
CON6_LVDS_RX_DIN_N

DES2_~PWRDN

DES2_OUT[0..6]SER1_IN[0..6]

SER1_CLK_IN

SER1_~PWRDN

SER2_~PWRDN

DES2_CLK_OUT

SER2_~PWRDN
DES2_~PWRDN

MCU_USART_TXD0

MCU_USART_TXD1

MCU_USART_RXD0

MCU_USART_RXD1

FPGA-DSP3_I2S_SDI1

FPGA-DSP1_I2S_SDI1

FPGA-DSP2_I2S_SDI1

FPGA_SHIFT_DOUT

FPGA_~RESET

FPGA-DSP1_I2S_SCKI1

FPGA-DSP1_I2S_WSI1

FPGA-DSP3_I2S_SCKI1

FPGA-DSP2_I2S_SCKI1

FPGA-DSP2_I2S_WSI1

FPGA-DSP3_I2S_WSI1

MCU_USART_CLK0

MCU_USART_CLK1

FPGA_SHIFT_CLK
FPGA_SHIFT_DIN

FPGA_SHIFT_LATCH

MCU_USART_TXD0

MCU_USART_TXD1

MCU_USART_RXD0

MCU_USART_RXD1

FPGA_SHIFT_DOUT

FPGA_~RESET

MCU_USART_CLK0

MCU_USART_CLK1

Power Regulation & Reset

~RESET

PWR

Power.SchDoc
MCU_~RESET

ADC_VCOM

DSP3-FPGA_I2S_SDO3

DSP2-AMP_I2S_SDO3

FPGA-DSP1_I2S_SDI3

FPGA-DSP2_I2S_SDI3

FPGA-DSP3_I2S_SDI3

MCU_UART_TXD
MCU_UART_RXD

MCLK Predivider Feedback DSP System Clock
12.288 MHz 4 96 294.912 MHz
24.576 MHz 8 96 294.912 MHz

State: LED1: LED2:
solid green power, no fault signal present
solid yellow - signal limiting
solid red fault signal clipping
flashing green identify -
flashing yellow - -
flashing red - -

Configure Ultimo MCLK = 512 * sample rate:
48 kHz: 24.576 MHz
96 kHz: 49.152 MHz

Reuse Redline/Inferno input card 
design.  Gain settings may be 
reduced/removed as needed.

Clocking of DSP serial data inputs 
and outputs slaved to FPGA.

FPGA LVDS interfaces are 
optional for future designs.

Signals in blue are optional or unused.
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