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Related Documents: 

Zynq Technical Reference Manuals: 

http://www.xilinx.com/support/documentation/zynq-7000.htm 

Epiphany Architecture Reference Manual: 

http://www.adapteva.com/support/docs/e3-reference-manual 

Epiphany SDK Reference Manual: 

http://www.adapteva.com/support/docs/esdk3-manual 

 Epiphany-III Datasheet: 

 http://www.adapteva.com/products/silicon-devices/e16g301/ 
 
 Epiphany-IV Datasheet: 

http://www.adapteva.com/products/silicon-devices/e16g401/ 

 
Parallella Expansion Connector Datasheet: 

https://www.samtec.com/technical-specifications/Default.aspx?SeriesMaster=BSH 

 

Software Repositories: 

Parallella Software Development Kit: 

https://github.com/parallella/ 

SD Card Images: (early access account needed) 

ftp://ftp.parallella.org 
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1 Overview 
The Parallella board is a high performance computing platform based on a dual-core ARM-A9 

Zynq System-On-Chip and Adapteva’s Epiphany multicore coprocessor. The Parallella board 

will be made available with two different coprocessor options: The Parallella-16 with a16-core 

Epiphany-III chip and the Parallella-64 with a 64-core Epiphany-IV chip. 

Table 1: Parallella Feature Summary 

Feature Specification 

CPU Xilinx Zynq7000 Series 

Dual-Core ARM-A9 with  

512KB L2 Shared Cache 

Coprocessor Epiphany Multicore Coprocessor  

The Parallella-16 board includes the 16-core Epiphany-III processor 

The Parallella-64 board includes the 64-cire Epiphany-IV processor 

Memory 1024MB DDR3L 

Boot Flash 32Mb NOR Flash 

Indicators 2 User controlled LEDs 

USB 2.0 Port Connects to a host machine (PC/tablet/smartphone) 

USB 2.0 Port Connect peripheral devices 

Ethernet 10/100/1000 Ethernet, RJ45 with magnetics, LEDs 

SD Connector MicroSD, 3.3V 

Video Micro HDMI connector 

Expansion Connectors Four 60-pin high speed Samtec connectors for: 

• Epiphany link expansion connector(s) 
• Zynq programmable logic extension connector 
• Power, JTAG, debug connector 

Power Source USB or 5.0V DC 

PCB 86.36mm x 53.34mm (3.4’’ x 2.15’’) 
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Table 2: Parallella Performance Goals 

Performance Goal Value 

Peak Instruction Issue Rate 25 GIPS (Parallella-16) 

90 GIPS (Parallella-64) 

Peak Epiphany Frequency 800MHz(Parallella-16 

700MHz(Parallella-64) 

Peak Floating Point Performance 25 GFLOPS (Parallella-16) 

90 GFLOPS (Parallella-64) 

Peak Bandwidth between Zynq and Epiphany 1.6GB/s 

PEC_FPGA Peak Bandwidth 2.85GB/s (22.8 Gbps) 

PEC_NORTH/PEC_SOUTH Peak Bandwidth 3.2GB/s (25.6 Gbps) 

Typical Power Consumption 5 Watts 
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Figure 1: Zynq Connectivity Diagram 
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Figure 2: Zynq Connectivity 

 

 

The Epiphany coprocessor is connected to the Zynq SOC via the 48 eLink. An Epiphany eLink 

protocol is implemented in the programmable logic portion of the Zynq SOC. In addition to the 

eLink interface, the programmable logic block shipped with the Parallella board includes an AXI 

master interface, an AXI slave interface, and an HDMI controller. The Hardware Description 

Language (HDL) source code for the eLink and remaining logic will be available as free open 

source code once the final Parallella boards ship. 
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Figure 3: Parallella Board Placement 

 

The Parallella is a dense credit card sized board. The active components and the majority of the 

standard connectors are placed on the top side of the board. The expansion connectors and 

MicroSD card connector are placed at the bottom side of the board. The standard connectors on 

opposite sides of the cards to allow easy access when sitting in a rack or closed box. To fit all the 

connectors on two edges, we had to minimize the size of the standard connectors.  

There are 0.125’’ diameter mounting holes in the each corner of the Parallella board. 
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2 Parallella Specifications 

2.1 CPU 

Zynq-7020 SOC 

2.2 Coprocessor 

16-core Epiphany-III or 64-core Epiphany-IV Manycore Coprocessor 

2.3 SDRAM 

1GB 32-bit wide DDR3L SDRAM 

2.4 Flash 

32Mb QSPI Flash Memory 

2.5 Power Source 

Parallella board can be powered from the USB OTG port (limited performance) or from a 5V DC 

supply (full performance). 

2.6 Gigabit Ethernet 

10/100/1000 Ethernet, RJ45 connector with magnetics and LED indicators 

2.7 USB 2.0 (0) Connector 

Connects to a host PC. Connector can be used to power the Parallella board. 

2.8 USB 2.0 (1) Connector 

Connects to peripheral devices such as mice, keyboard, camera, etc. 

2.9 MicroSD 

Primary boot source and main Parallella board storage medium. 

2.10 Micro HDMI Port 

High quality connection to most modern DVI/HDMI monitors and TVs. 

2.11 LED Indicators 

Two LEDs controllable by GPIO pins through software. 

2.12 Reset Button 

Pushing the reset button resets all components on board including the Zynq CPU and initiates a 

system reboot.  



 
 

 
 ADAPTEVA PRELIMINARY INFORMATION (REV 4.13.2.13) 12 

3 Parallella Expansion Connector (PEC) 

3.1 Overview 

The Parallella board has four expansions connectors placed on the opposite edges of the bottom 

side of the board shown in Figure 4. For exact connector and placement information, please refer 

to the Parallella mechanical drawings. The following figure shows the expansion connector 

placements as seen from the bottom side of the board. 

Figure 4: PEC Placement 

 

The Parallella Expansion Connectors uses the 60 pin BSH-030-01-FDA high speed connector 

from Samtec. The corresponding mating connector to be placed on the expansion card is BTH-

030-01-FDA. The complete data sheets can be found at: 

https://www.samtec.com/technical-specifications/Default.aspx?SeriesMaster=BSH 
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Table 3: Parallella Expansion Connectors (PEC) 

Connector Functions 
PEC_POWER Power and control signal expansion connector  

PEC_FPGA Zynq programmable logic expansion connector 

PEC_NORTH Epiphany north link expansion connector 

PEC_SOUTH Epiphany south link expansion connector 

 

The four symmetrically placed connectors allow for robust mating of expansion cards and the 

Parallella board using matching BTH-030-01-FDA connectors. As shown in Figure 5, it is 

possible to connect a single full length credit card sized expansion cards or two half-length 

expansion cards. The left side shows two half-length expansion boards (pink/green transparent) 

connected to the backside of the Parallella board and the right side shows a full length (blue 

transparent) expansion board connected to the backside of the Parallella board. 

Figure 5: Expansion Card Configuration 
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3.2 PEC_POWER 
The PEC_POWER provides convenient access to various key Parallella board signals and can provide 
power to expansion boards with modest current requirements. Expansion boards with substantial 
current requirements should draw power from the SYS_5P0V connection or generate supply rails from a 
completely independent DC supply. 

Table 4: PEC_POWER Signal Summary 

Signal Direction Signaling Notes 
SYS_5P0V Output 5.0V 5.0 V Parallella expansion board supply. Driven 

by output of power selector IC that selects 
between DC power and USB power. Maximum 
current that can be delivered to an expansion 
card is TBD. 

1P0V Output 1.0V 1.0V Parallella expansion board supply shared 
with the Zyng chip. Maximum current that can 
delivered to an expansion card is TBD. 

1P35V Output 1.35V 1.35V Parallella expansion board supply shared 
with the DDR3L memory system. Maximum 
current that can delivered to an expansion card 
is TBD. 

1P8V Output 1.8V 1.8V Parallella expansion board supply shared 
with the Zynq. Maximum current that can 
delivered to an expansion card is TBD. 

3.3V Output 3.3V 3.3V Parallella expansion board supply shared 
with the Zynq. Maximum current that can 
delivered to an expansion card is TBD. 

GND Inout 0.0V System Ground 
I2C_SDA Inout 2.5V I2C bidirectional open-drain Serial Data Line 
I2C_SCL Inout 2.5V I2C bidirectional open-drain Serial Clock Line 
UART_TX Output 3.3V UART transmit signal 
UART_RX Input 3.3V UART receive signal 
SPDIF Output 2.5V Single bit SPDIF audio interface output 
PG Output 5.0V Indicator that the Parallella board power is good 
LED0 Output 3.3V On board LED0 signal driven by Zynq 
LED1 Output 3.3V On board LED1 signal driven by Zynq 
DSP_XID[3:0] Input 2.5V/1.8V Sets the relative chip column ID of the Epiphany 

chip on the Parallella board, overriding the 
default board settings. These signals must be 
driven correctly in systems that utilize the 
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PEC_NORTH/PEC_SOUTH to connect multiple 
Parallella boards.  

DSP_YID[3:0] Input 2.5V/1.8V Sets the relative chip row ID of the Epiphany 
chip on the Parallella board, overriding the 
default board settings. These signals must be 
driven correctly in systems that utilize the 
PEC_NORTH/PEC_SOUTH to connect multiple 
Parallella boards. 

DSP_FLAG Output 2.5V/1.8V Flag signal driven by the Epiphany. 
TURBO_MODE Output 3.3V Driven high when the Parallella board is 

powered from a 5V DC supply. 
JTAG_TCK Input 3.3V JTAG Clock 
JTAG_TMS Input 3.3V JTAG Test Mode 
JTAG_TDI Input 3.3V JTAG Data Input 
JTAG_TDO Output 3.3V JTAG Data Output 
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Table 5: PEC_POWER Pin Mapping 

Signal 
 
 

Pin Pin Signal 

SYS_5P0V 1 2 SYS_5P0V 

I2C_SDA 3 4 UART_TX 

I2C_SCL 5 6 UART_RX 

SPDIF 7 8 LED0 

PG 9 10 LED1 

GND 11 12 GND 

DSP_XID[0] 13 14 DSP_YID[0] 

DSP_XID[1] 15 16 DSP_YID[1] 

DSP_XID[2] 17 18 DSP_YID[2] 

DSP_XID[3] 19 20 DSP_YID[3] 

GND 21 22 GND 

1P0V 23 24 1P0V 

DSP_FLAG 25 26 TURBO_MODE 

GND 27 28 GND 

JTAG_TCK 29 30 JTAG_TDO 

GND 31 32 GND 

1P35V 33 34 1P35V 

JTAG_TMS 35 36 JTAG_TDI 

GND 37 38 GND 

N/A 39 40 N/A 

GND 41 42 GND 

1P8V 43 44 1P8V 

N/A 45 46 N/A 

N/A 47 48 N/A 

N/A 49 50 N/A 

GND 51 52 GND 

3P3V 53 54 3P3V 

N/A 55 56 N/A 

N/A 57 58 N/A 

N/A 59 60 N/A 
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3.3 PEC_FPGA 

The PEC_FPGA can be used to connect the Zynq programmable logic to expansion cards or 
other PEC_FPGA interfaces on another Parallella boards. The PEC_FPGA includes 48 
bidirectional signals that can be configured within the Zynq device to support a number of 
different signal standards. When configured as LVDS signals, each differential signal pair 
provides a maximum bandwidth of 950Mbps. In aggregate, the PEC_FPGA connections can 
provide 22Gbps of total IO bandwidth. [Note: With faster speed grades available versions of 
Zynq devices available, these maximum throughput numbers could increase to 1.25Gbps/30Gbps 
respectively]  

Table 6: PEC_FPGA Signal Summary 

Signal Direction Notes 
VDD_2P5V Output 2.5V supply driven by power management IC on the Parallella 

board. Maximum current that can be delivered to an 
expansion card is TBD. 

GND Inout System Ground 
GPIOx_{N,P} Inout A differential pair or two single ended signals that connect 

between an expansion card and the Zynq device on the 
Parallella board.  
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Table 7: PEC_FPGA Pin Mapping 

Signal Pin Pin Signal 

VDD_2P5V 1 2 VDD_2P5V 

GPIO0_N 3 4 GPIO1_N 

GPIO0_P 5 6 GPIO1_P 

GPIO2_N 7 8 GPIO3_N 

GPIO2_P 9 10 GPIO3_P 

GND 11 12 GND 

GPIO4_N 13 14 GPIO5_N 

GPIO4_P 15 16 GPIO5_P 

GPIO6_N 17 18 GPIO7_N 

GPIO6_P 19 20 GPIO7_P 

GND 21 22 GND 

GPIO8_N 23 24 GPIO9_N 

GPIO8_P 25 26 GPIO9_P 

GPIO10_N 27 28 GPIO11_N 

GPIO10_P 29 30 GPIO11_P 

GND 31 32 GND 

GPIO12_N 33 34 GPIO13_N 

GPIO12_P 35 36 GPIO13_P 

GPIO14_N 37 38 GPIO15_N 

GPIO14_P 39 40 GPIO15_P 

GND 41 42 GND 

GPIO16_N 43 44 GPIO17_N 

GPIO16_P 45 46 GPIO17_P 

GPIO18_N 47 48 GPIO19_N 

GPIO18_P 49 50 GPIO19_P 

GND 51 52 GND 

GPIO20_N 53 54 GPIO21_N 

GPIO20_P 55 56 GPIO21_P 

GPIO22_N 57 58 GPIO23_N 

GPIO22_P 59 60 GPIO23_P 
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3.4 PEC_NORTH/PEC_SOUTH 

The PEC_NORTH and PEC_SOUTH are connected to the north and south link of the Epiphany 

chip on the Parallella board. These expansion connectors can be used to connect multiple 

Parallella boards in a bidirectional line or ring configuration or they can be connected to an 

FPGA device with an Epiphany eLink interface implemented in RTL. The Parallella-16 board 

support 2.5V standard differential LVDS signaling while the Parallella-64 board supports 1.8V 

subLVDS signaling. The maximum bandwidth per link is 1.6GB/s for the Parallella-16 board 

and 1.4GB/s for the Parallella-64 board. 

Table 8: PEC_NORTH/PEC_SOUTH Signal Summary 

Signal Name Direction Signal Description 

VDD_ADJ Output 2.5V supply driven by power management IC on 
the Parallella board. Maximum current that can 
be delivered to an expansion card is TBD. 

GND Inout System ground 

RXI_{NO,SO}_DATA_{P,N}[7:0] Input Receiver data 

RXI_{NO,SO}_FRAME_{P,N} Input Receiver packet framing signal 

RXI_{NO,SO}_LCLK_{P,N} Input Receiver clock 

RXO_{NO,SO}_WR_WAIT_{P,N} Output Push-back for transmitter indicating that device 
must hold off on sending another write packet. 

RXO_{NO,SO}_RD_WAIT_{P,N} Output Push-back for transmitter indicating that device 
must hold off on sending another read packet. 

TXO_{NO,SO}_DATA_{P,N}[7:0] Output Transmitter data 

TXO_{NO,SO}_FRAME_{P,N} Output Transmitter packet framing signal 

TXO_{NO,SO}_LCLK_{P,N} Output Transmitter clock 

TXI_{NO,SO}_WR_WAIT_{P,N} Input Push-back from receiver indicating that 
transmitter must hold off on sending another 
write packet. 

TXI_{NO,SO}_RD_WAIT_{P,N} 

 

Input Push-back from transmitter indicating that 
transmitter must hold off on sending another 
read packet. 
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Table 9: PEC_NORTH Pin Mapping for Parallella-16 

Signal Pin Pin Signal 

VDD_ADJ 1 2 VDD_ADJ 

RXI_NO_DATA_N[0] 3 4 RXI_NO_DATA_N[1] 

RXI_NO_DATA_P[0] 5 6 RXI_NO_DATA_P[1] 

RXI_NO_DATA_N[2] 7 8 RXI_NO_DATA_N[3] 

RXI_NO_DATA_P[2] 9 10 RXI_NO_DATA_P[3] 

GND 11 12 GND 

RXI_NO_DATA_N[4] 13 14 RXI_NO_DATA_N[5] 

RXI_NO_DATA_P[4] 15 16 RXI_NO_DATA_P[5] 

RXI_NO_DATA_N[6] 17 18 RXI_NO_DATA_N[7] 

RXI_NO_DATA_P[6] 19 20 RXI_NO_DATA_P[7] 

GND 21 22 GND 

RXI_NO_LCLK_N 23 24 RXI_NO_FRAME_N 

RXI_NO_LCLK_P 25 26 RXI_NO_FRAME_P 

RXO_NO_RD_WAIT_N 27 28 RXO_SO_WR_WAIT_N 

RXO_NO_RD_WAIT_P 29 30 RXO_NO_WR_WAIT_P 

GND 31 32 GND 

TXO_NO_FRAME_N 33 34 TXI_NO_WR_WAIT_N 
 TXO_NO_FRAME_P 35 36 TXI_NO_WR_WAIT_P 
 TXO_NO_LCLK_N 

 
37 38 TXI_NO_RD_WAIT_N 

 TXO_NO_LCLK_P 
 

39 40 TXI_NO_RD_WAIT_P 
 GND 41 42 GND 

TXO_NO_DATA_N[0] 43 44 TXO_NO_DATA_N[1] 

TXO_NO_DATA_P[0] 45 46 TXO_NO_DATA_P[1] 

TXO_NO_DATA_N[2] 47 48 TXO_NO_DATA_N[3] 

TXO_NO_DATA_P[2] 49 50 TXO_NO_DATA_P[3] 

GND 51 52 GND 

TXO_NO_DATA_N[4] 53 54 TXO_NO_DATA_N[5] 

TXO_NO_DATA_P[4] 55 56 TXO_NO_DATA_P[5] 

TXO_NO_DATA_N[6] 57 58 TXO_NO_DATA_N[7] 

TXO_NO_DATA_P[6] 59 60 TXO_NO_DATA_P[7] 
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Table 10: PEC_NORTH Pin Mapping for Parallella-64 

Signal Pin Pin Signal 

VDD_ADJ 1 2 VDD_ADJ 

TXO_NO_DATA_P[7] 3 4 TXO_NO_DATA_P[6] 

TXO_NO_DATA_N[7] 5 6 TXO_NO_DATA_N[6] 

TXO_NO_DATA_P[5] 7 8 TXO_NO_DATA_P[4] 

TXO_NO_DATA_N[5] 9 10 TXO_NO_DATA_N[4] 

GND 11 12 GND 

TXO_NO_DATA_P[3] 13 14 TXO_NO_DATA_P[2] 

TXO_NO_DATA_N[3] 15 16 TXO_NO_DATA_N[2] 

TXO_NO_DATA_P[1] 17 18 TXO_NO_DATA_P[0] 

TXO_NO_DATA_N[1] 19 20 TXO_NO_DATA_N[0] 

GND 21 22 GND 

TXO_NO_LCLK_P 23 24 TXI_NO_RD_WAIT_P 

TXO_NO_LCLK_N 25 26 TXI_NO_RD_WAIT_N 

RXO_NO_WR_WAIT_P 27 28 RXO_NO_RD_WAIT_P 

RXO_NO_WR_WAIT_N 29 30 RXO_NO_RD_WAIT_N 

GND 31 32 GND 

TXO_NO_FRAME_P 33 34 TXI_NO_WR_WAIT_N 
 TXO_NO_FRAME_N 35 36 TXI_NO_WR_WAIT_P 
 RXI_NO_LCLK_P 

 
37 38 RXI_NO_FRAME_P 

 RXI_NO_LCLK_N 
 

39 40 RXI_NO_FRAME_N 
 GND 41 42 GND 

RXI_NO_DATA_P[7] 43 44 RXI_NO_DATA_P[6] 

RXI_NO_DATA_N[7] 45 46 RXI_NO_DATA_N[6] 

RXI_NO_DATA_P[5] 47 48 RXI_NO_DATA_P[4] 

RXI_NO_DATA_N[5] 49 50 RXI_NO_DATA_N[4] 

GND 51 52 GND 

RXI_NO_DATA_P[3] 53 54 RXI_NO_DATA_P[2] 

RXI_NO_DATA_N[3] 55 56 RXI_NO_DATA_N[2] 

RXI_NO_DATA_P[1] 57 58 RXI_NO_DATA_P[0] 

RXI_NO_DATA_N[1] 59 60 RXI_NO_DATA_N[0] 
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Table 11: PEC_SOUTH Pin Mapping for Parallella-16 

Signal Pin Pin Signal 

VDD_ADJ 1 2 VDD_ADJ 

RXI_SO_DATA_N[0] 3 4 RXI_SO_DATA_N[1] 

RXI_SO_DATA_P[0] 5 6 RXI_SO_DATA_P[1] 

RXI_SO_DATA_N[2] 7 8 RXI_SO_DATA_N[3] 

RXI_SO_DATA_P[2] 9 10 RXI_SO_DATA_P[3] 

GND 11 12 GND 

RXI_SO_DATA_N[4] 13 14 RXI_SO_DATA_N[5] 

RXI_SO_DATA_P[4] 15 16 RXI_SO_DATA_P[5] 

RXI_SO_DATA_N[6] 17 18 RXI_SO_DATA_N[7] 

RXI_SO_DATA_P[6] 19 20 RXI_SO_DATA_P[7] 

GND 21 22 GND 

RXI_SO_LCLK_N 23 24 RXI_SO_FRAME_N 

RXI_SO_LCLK_P 25 26 RXI_SO_FRAME_P 

RXO_SO_RD_WAIT_N 27 28 RXO_SO_WR_WAIT_N 

RXO_SO_RD_WAIT_P 29 30 RXO_SO_WR_WAIT_P 

GND 31 32 GND 

TXO_SO_FRAME_N 33 34 TXI_SO_WR_WAIT_N 
 TXO_SO_FRAME_P 35 36 TXI_SO_WR_WAIT_P 
 TXO_SO_LCLK_N 

 
37 38 TXI_SO_RD_WAIT_N 

 TXO_SO_LCLK_P 
 

39 40 TXI_SO_RD_WAIT_P 
 GND 41 42 GND 

TXO_SO_DATA_N[0] 43 44 TXO_SO_DATA_N[1] 

TXO_SO_DATA_P[0] 45 46 TXO_SO_DATA_P[1] 

TXO_SO_DATA_N[2] 47 48 TXO_SO_DATA_N[3] 

TXO_SO_DATA_P[2] 49 50 TXO_SO_DATA_P[3] 

GND 
 

51 52 GND 

TXO_SO_DATA_N[4] 53 54 TXO_SO_DATA_N[5] 

TXO_SO_DATA_P[4] 55 56 TXO_SO_DATA_P[5] 

TXO_SO_DATA_N[6] 57 58 TXO_SO_DATA_N[7] 

TXO_SO_DATA_P[6] 59 60 TXO_SO_DATA_P[7] 

 

Table 12: PEC_SOUTH Pin Mapping for Parallella-64 
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Signal Pin Pin Signal 

VDD_ADJ 1 2 VDD_ADJ 

RXI_SO_DATA_N[7] 3 4 RXI_SO_DATA_N[6] 
RXI_SO_DATA_P[7] 5 6 RXI_SO_DATA_P[6] 
RXI_SO_DATA_N[5] 7 8 RXI_SO_DATA_N[4] 
RXI_SO_DATA_P[5] 9 10 RXI_SO_DATA_P[4] 

GND 11 12 GND 

RXI_SO_DATA_N[3] 13 14 RXI_SO_DATA_N[2] 
RXI_SO_DATA_P[3] 15 16 RXI_SO_DATA_P[2] 
RXI_SO_DATA_N[1] 17 18 RXI_SO_DATA_N[0] 
RXI_SO_DATA_P[1] 19 20 RXI_SO_DATA_P[0] 

GND 21 22 GND 

RXI_SO_LCLK_N 23 24 RXO_SO_RD_WAIT_N 

RXI_SO_LCLK_P 25 26 RXO_SO_RD_WAIT_P 

TXI_SO_WR_WAIT_N 27 28 TXI_SO_RD_WAIT_N 

TXI_SO_WR_WAIT_P 29 30 TXI_SO_RD_WAIT_P 

GND 31 32 GND 

RXI_SO_FRAME_N 33 34 RXO_SO_WR_WAIT_N 
 RXI_SO_FRAME_P 35 36 RXO_SO_WR_WAIT_P 
 TXO_SO_LCLK_N 

 
37 38 TXO_SO_FRAME_N 

 TXO_SO_LCLK_P 
 

39 40 TXO_SO_FRAME_P 
 GND 41 42 GND 

TXO_SO_DATA_N[7] 43 44 TXO_SO_DATA_N[6] 

TXO_SO_DATA_P[7] 45 46 TXO_SO_DATA_P[6] 

TXO_SO_DATA_N[5] 47 48 TXO_SO_DATA_N[4] 

TXO_SO_DATA_P[5] 49 50 TXO_SO_DATA_P[3] 

GND 51 52 GND 

TXO_SO_DATA_N[3] 53 54 TXO_SO_DATA_N[2] 

TXO_SO_DATA_P[3] 55 56 TXO_SO_DATA_P[2] 

TXO_SO_DATA_N[1] 57 58 TXO_SO_DATA_N[0] 

TXO_SO_DATA_P[1] 59 60 TXO_SO_DATA_P[0] 
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